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Editor’s Comments

TOGETHER FOR OLYMPIC WRESTLING!

The entire wrestling world has rallied to show the strength, values and impact of our sport. In this issue we
demonstrate the far-reaching nature of wrestling with authors representing five continents. Yes, outstanding
contributions from Africa, Asia, Europe, North and South America! In addition to this scholarship, | want to call
your attention to the regard that wrestlers are held within the National Olympic Committees. An athlete’s selection
as the flag bearer for the parade of nations during the opening ceremonies of the Olympic Games is a profound
distinction and honor. As | watched the ceremonies of the London Games of 2012, | was struck by the number of
wrestlers there were being mentioned and later discovered that there were eight.

London Olympic Games 2012
Cameroon — Anabel Laure Ali (women’s freestyle 72 kg) India — Sushil Kumar (men'’s freestyle 66 kg)
Cuba — Mijian Lopez Nunez (Greco-Roman 120 kg) Japan — Saori Yoshida (women’s freestyle 55 kg)
Guam — Maria McQueen Dunn (women’s wrestling 63 kg) Kazakhstan — Nurmakhan Tinaliyev (Greco-Roman 120 kg)
Guinea-Bissau — Augusto Midana (men'’s freestyle 74 kg) Nigeria — Sinivie Boltic (men’s freestyle 96 kg)

Now, we find ourselves in the midst of a fight for the survival of our sport within the Olympics. How incongruous,
that such a decision is even being considered, when it is evident the esteem and respect that wrestlers command
amongst their peers. As part of the Jacob Curby Cup 2013, an international memorial competition in Greco-
Roman wrestling, | developed a display of these heroes. The display has been expanded to include Alexander
Medved (1972) USSR 3X Olympic Champion-1964, 1968, 1972 (he also carried the flag for Belarus in 2004),
Nikolay Balboshin (1980) of the USSR, Bruce Baumgartner (1996) of the USA, Alexander Karelin (1996) of
Russia and Mehmet Ozal (2008) of Turkey.

| have searched for others, but it has been difficult to assemble a complete list. | have more names for whom | do
not have their pictures carrying the flags of their country — Robert Steckle of Canada (1956); Abolfazl Anvari
(1968), Abdollah Movahed (1972), Moslem Eskandar-Filabi (1976), Alireza Soleimani (1992) and Amir Reza
Khadem (2000) of Iran; Vasile Andre (1980 & 1988) of Romania, Tibor Komaromi (1992) of Hungary; Hamit
Kaplan (1956), Giirbliz Lii (1968), Giyasettin Yilmaz (1972), and Hamza Yerlikaya (2000) of Turkey; Andrei
Wronski (2000) of Poland; Sergey Lishtvan of Belarus (2000); Karam Gaber (2008) of Egypt; Jozef Lohyria (1996)
of Slovakia; Ramaz Nozadze (2008) of Georgia; Raatbek Sanatbayev (2000) of
Kyrgyzstan; Shozo Sasahara (1956) and Kyoko Hamaguchi (2004) of Japan;
Badmaanyambuugiin Bat-Erdene (2000) and Dolgorsirengiin Sumiyaabazar (1996) of
Mongolia and Haykaz Galstyan (2000) of Armenia.

Any help in completing this project is welcomed!

Sincerely yours in the advancement of Wrestling,

DM%

David Curby EdD
Director of the International Network of Wrestling Researchers
davcurb@gmail.com
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FILA Announces the Establishment of a Scientific Commission
Will Host Scientific Congress at Senior World Championships in Budapest!

| would like to take this opportunity to congratulate the International Network of Wrestling Researchers for its
excellent work and the remarkable growth of your membership with a truly world-wide representation. Your
publication, the International Journal of Wrestling Science is a scholarly work that is contributing to an
understanding of all facets of wrestling. The affiliation between the FILA and the INWR has contributed to the
establishment of a Scientific Commission within FILA. | believe that from our recent challenges, we in wrestling
have reacted in the in a positive manner
that is something of a rebirth. FILA looks
to the scientists and sport professionals
from the INWR to continue this
phenomenon through providing scientific
expertise in presenting solutions to the
modern problems we face. Your work can
improve international collaboration and
will be used to advance the development
of our sport in all areas of the world.

Bravo!

Nenad Lalovic

President

INTERNATIONAL FEDERATION

OF ASSOCIATED WRESTLING STYLES
(FILA)

HoBas Bepcusa npusetcTBusd NpesmaeHta MexayHapogHon deagepaunm obbeanHeHHbIX ctunen 6opbbbl (FILA)
ans UudopmaumoHHon Opowitopbl MexayHapogHou opraHusauum uccrnegoBaTtenen B 0o6racTu CnopTUMBHON
60pbbbl (INWR) 1 umioHbckoro Bbinycka Int J Wrest Sci): A ©bl xoTen, nonb3ydAcb criydaem, no3gpasBuTb
MexayHapoHylo opraHu3dauuio uccriegosaTteneri B obrnactu cnopTmBHOW G0pbObl C npekpacHow paboton u
3aMeTHbIM POCTOM 4YMCNa YSIEHOB 3TOro obbeauHeHUsl, KOTOpPoe Tenepb MpeacTaBreHo No BceMy Mupy. Baww
neyatHblh opraH, International Journal of Wrestling Science (MexOyHapOOHbIU XYpPHasn Hay4YHbIX
uccniedoeaHull 8 crropmusHol 6o0pb6e) — 3TO HayYHbIN TPYA, KOTOPbIV CNOCOBCTBYET NOHMMaHWUIO BCEX rPaHen
60pbbbl. O6beanHeHne FILA n INWR BHecno cBoi Bkna B CO34aHME Hay4YHOW komuccuun B pamkax FILA. A
yOexaeH, YTo Mbl KOPPEKTHO oTpearnpoBanv Ha Mpobniembl, C KOTOPbIMA HEOABHO MPULLMOCL CTOSKHYTHCS
denepauun, 1 3TO BMNOMHE MOXHO Ha3BaTb Bo3poxaeHwem. FILA HageeTcs, UTO yYyeHble M npodeccuoHansl B
obnactn cnopta n3 INWR npogormxaT aTy TeHAeHLMI0, obecnednBas HaydHbI NOOXOA K PELUEHMIO BO3HUKAIOLLMX
B HacToswee Bpems npobnem. Bawa pabota MOXET NOCNYXUTb YKPEMNMEHU0 MeXAyHapoAHOro COTPyAHUYECTBa
n 6ygeT ncnonb3oBaHa Ans pasBUTUS HaWNX BUAOB CMOPTa BO BCeX yronkax mupa. bpaso!

J’aimerais féliciter I'International Network of Wrestling Researchers pour son excellent travail, pour 'augmentation
du nombre de ses membres et pour la représentativitt mondiale de ce réseau. Votre publication, le Journal
International de Science de la Lutte, est un travail académique qui contribue a la compréhension de toutes les
facettes de la lutte. La collaboration entre la FILA et 'INWR a par ailleurs contribué a la création d’'une
Commission Scientifique au sein de la FILA. Je pense que face a nos récents challenges, la lutte a su réagir de
facon positive et a vécu une sorte de renaissance. La FILA doit également se tourner vers les scientifiques et les
professionnels du sport de 'INWR pour poursuivre ce travail et trouver, grace a son expertise scientifique, des
solutions aux problémes modernes auxquels nous faisons face. Votre travail permetira d’améliorer la
collaboration internationale et de faire avancer la lutte dans toutes les parties du monde. Bravo !

FILA Scientific Commission - Scientific Congress
Held in Conjunction with the Senior World Wrestling Championships — Budapest
Laszl6 Papp Sportarena, September 17-19, 2013

“HELPING CREATE A SYSTEM OF WRESTLING PROMOTION”



SCIENTIFIC PROGRAM FOR BUDAPEST

Tuesday, September 17" 9:00-12:00

Welcome by Scientific Commission: loannis Barbas, David Curby, Bahman Mirzeai, Boris Podlivaev & Harold
TUnnemann

Moderators: Szabolcs Molnar (HUN) & Dr.Mehmet Ozal (TUR)
Keynote Lecture 1: Dr. Tibor Barna (HUN) Back to the Future? Training Adjustments for the New Match Structure

Moderator: Dr. Ramazan Savranbasi (TUR)
Keynote Lecture 2: Dr. Georgiy Korobeynikov (UKR) Psychophysiological Diagnostics of the Functional States in
Wrestlers

Moderator: Dr. loannis Barbas (GRE)
Keynote Lecture 3: Prof. Boris Podlivaev (RUS) & Prof. Alexander Korjenevsky (RUS) The Level of Functional
Preparedness and the Performance of Top Greco-Roman Wrestlers

Wednesday, September 18"  9:00-12:00

Welcome and Introduction-Dr. loannis Barbas (GRE)
Mr. Daoulet Turlykhanov (KAZ - FILA Bureau member) FILA & Science

Moderators: Dr. Mario Baic (CRO) & Dr. Aleksey Shevstov (RUS)
Keynote Lecture 4: Professor Vahur O6pik (EST) Optimal Recovery From the Making Weight Process For
Wrestlers

Moderator: Dr. Fikrat Kerimov (UZB)
Keynote Lecture 5 David Lopez (MEX) Match Analysis Techniques

Moderator: Georgy Bryusov (RUS) Vice-President of the European Council of Associated Wrestling (CELA) and
General Secretary of Russian Wrestling Federation

Keynote Lecture 6: Dr. David Curby (USA) Sunrise to Sunset — Growth, Development & Maturational Issues in the
Lifespan of the Wrestler

Thursday, September 19" 9:00-12:00

Prof. Milorad Dokmanac (SRB) presents President Nenad Lalovic
Remarks by FILA President Nenad Lalovic: “Wrestling in 2020”

Moderator: Dr. Elena Abaeva (UZB)
Keynote Lecture 7: Professors Tian Ye and Zihong He (CHN): Monitoring Overtraining in Women Wrestlers
Panel Discussion: Response of Women to Wrestling Training with Professor Kazuhito Sakae (JPN) & Professor Bruno Hartmann (AUT)

Moderator: Prof. Mehmet Turkmen (TUR)

Keynote Lecture 8: Dr. Abdulkadir Mu’azu (NIG)-Wrestling in the Emerging Countries of Africa-What is the Role of
Sport Science?

Roundtable Discussion: How Best to Preserve Traditional Wrestling and at the Same Time Develop International
Wrestlers? Dr.Turkmen, Dr. Mu’azu, Dr. Sylvia Bakalova (BUL), & Timothy Foley (USA)

Moderators and Panelists: Dr. Mindaugas Ezerskis (LTU), Mr. Stan Dziedzic (USA - FILA Vice President) & Prof.
Stephan Kazarian (GRE) (FILA Technical Commission)

Keynote Lecture 9: Prof. Dr. Harold Tunnemann (GER) Evolution and Adjustments for the New Rules-Some
Interesting Video Examples
Panel Discussion: The Rules of Wrestling

Closing Comments by Mr. Csaba Hegedus (Pres. of Hungarian Wrestling Federation & FILA Bureau Member)
Distribution of Diplomas and Photos



The FILA Scientific Commission
Announces a Call for Posters/Abstracts for the Scientific Congress
To be held in conjunction with the Senior World Wrestling Championships
Budapest, Hungary
Laszlo Papp Sportarena, September 16-22, 2013

Topics to include training science, physiology, psychology, sports medicine, biomechanics,
pedagogy, history, sociology, sport nutrition, and sports management.

Original Papers
Review Articles
Technigue Analysis
Scoring Analysis
Case Studies/Profiles

YVYVYYVYYV

OQ@ SR T SO Papers covering every aspect of wrestling science are welcomed

Olympic Program

Abstracts accepted through July 20, 2013. While there will be a viewing time with authors present,
authors will NOT be required to be present in Budapest to have their abstract accepted. Posters can be
mailed to:

Hungarian Wrestling Federation
Attention: FILA Scientific Congress
H-1146 Budapest, IstvAnmezei Ut 1-3.

Rules for Submission of Abstracts

1) All authors must approve the submitted abstract.

2) The final acceptance decision is the exclusive right of the FILA Scientific Commission.

3) The primary focus and substance of the submitted abstract/case must be novel. The abstract must not
have been published as an abstract or as a full paper in a scientific, medical, or professional publication
at the time of submission. Abstract data may not be presented prior to the FILA Scientific Congress.

4) Human studies must comply with either the ACSM Policy Statement Regarding the Use of Human
Subjects and Informed Consent (1998), or the Declaration of Helsinki Ethical Principles for Medical
Research Involving Human Subjects ( Edinburgh, Scotland, October 2000).

5) To ensure consistency and clarity, it is directed that authors utilize the units of measurement of the
Systeme International de’Unite (SlI).

6) Senior researchers and clinicians may be affiliated with or have financial interest in commercial entities
that may have a bearing on the subject matter of an abstract presentation. The prospective audience
must be made aware of the affiliation/financial interest by an acknowledgment in the final program. This
Statement of Disclosure is listed at the end of the abstract.

7) Abstract submissions are only being accepted electronically and must be submitted no later than July 20,
2013 to Dr. Bahman Mirzaei at: bmirzaei2000@yahoo.com

8) You will be notified electronically of the acceptance/rejection of your abstract by July 31, 2013.

9) Please indicate in your email whether or not you will be in attendance.

Preparing the Abstract

Accepted abstracts will be published in the September (World Championship) Issue of the International Journal
of Wrestling Science. You are limited to 2,300 characters in Times New Roman, 10 point font.

(not including spaces, title, or author block). If including table, chart, or graph, your text character count will be
limited to accommodate your graphic. Do not use brand names in the abstract. Indicate grant funding information
at the bottom of the abstract in the Statement of Disclosure.


mailto:bmirzaei2000@yahoo.com

Title: The title should be brief (limit to 15 words).

Authors: The first and last names of the authors will be included in the author block. Do not include degrees, as
this affects online search functions.

Institutions: Institutions of all authors will be included. Do not include departments.

Text: The abstract must be informative, including a statement of the study’s specific PURPOSE,

METHODS, summary of RESULTS, and CONCLUSION statement using these headings. It is unsatisfactory to
state, “The results will be discussed.” Abstracts of experimental studies must include data to substantiate the
conclusions being drawn. It is not satisfactory to simply describe what was found verbally in general terms. The
lack of inclusion of experimental data may result in the abstract being rejected. The abstract must be written in
English.

Character Limit-Limited to 2,300 characters (not including spaces). If including a table, chart or graph, the
character limit will be approximately 1,700 characters depending on the size of the object.

Nonconforming abstracts will be rejected. Sample Abstract:

BICME CHANICAL PROT OCOL TO ASS ST THE TRATMING OF THE ARM-THR AR WRE 5T LING TE CHNIQUE
loarnns Batbas', Nisolas fgmelonssis', Boris Podlivaew, Yun Shaldumiradow, BahmanMiremei |, Hawld Twmernam', 5 tefan Kamarian

Demverits Tmversibyof Thiace, Koo, Graane

Frssian & tate Tmversity of Plosical Educabion, 5 poit and Townsm, Moscow, Fussia
University of Guilan, Kasht, Iran

FILA Competency Certer

FILA Teclmucal Deparbnent

nagelmsi@phyed duthzr

ABSTRACT

FUUEPOEE: This study presents an examiple of the quartitative cordubution of moderm sport bicerecharies to the traning of 2 conpetitive wrresthing tecluique,
specifically the arm throar in young wiestlers . METHODS : Taro experienced wriestlers whao had been tatming for 10 v participated & subjects. The larematic
wravefoens were recorded for allbod v segments using an optoeketome swsternwnth sie infraved cameras. The oo ings were made in 5 different suocessfial tials of
the exemation of the avm theowr, Besides the wavefoms, the cosfficernts of nmltiple comelations were caloalated as messures of eachwavefonn’s vanability,

EESTULTE : showwred that typacal repetiive joint angle wavedonms exs tin specifio joints of the body - the topso, the pelvis and the loarer hnbs. However, the raspectve
wavefomny for the upper links showed a very lage vanability (CCs= 025, CONCLUSIONS : It was foind, that biomechanical analysis maybe a vayusefil ool for
quarntifians informaton on the ecemition of 2 complex wrestling techunque, such 2 the am-throsr. Problamatc aess for this teclengue were s peafic to the anns. This
ftrrnation can a5 15t the coach in makmg the admstrents reeded to anpove the athlete™s tecliique and pedormarnce,

FILA Scientific Congress Poster Presentation’s Guidelines

General aim and format

e A poster is a graphically based approach to presenting research. In presenting your research with a
poster, you should aim to use the poster as a means for generating active discussion of the research.

e Limit the text to about one-fourth of the poster space, and use "visuals" (graphs, photographs,
schematics, etc.) to tell your "story."

e SIMPLICITY IS THE KEY. Keep to the point, and don't try to cover too many things. Present only enough
data to support your conclusions. On the other hand, make sure that you present sufficient data to
support your conclusions.

o Poster abstract presentations must be consistent with the contents of the accepted abstract, with an
introduction, methods, results, conclusion, and practical application section.

Design and layout specifications
e The entire poster must be mounted on a 40" x 60" foam-core board. The poster does not
necessarily have to fill the entire working area.
e The board must be oriented in the "landscape" position (long dimension is horizontal).
e A banner displaying your poster title, name, and department (or class, if appropriate) should be
positioned at top-center of the board (see Figure 1).




e Make it obvious to the viewer how to progressively view the poster. The poster generally should
read from left to right, and top to bottom. Numbering the individuals panels, or connecting them
with arrows is a standard "guidance system" (see Figure 1).

Figure 1: Conventional layouts for a poster. Long panel at top-center is title/author banner. Individual panels can
be connected by numbers and arrows. Also, note the use of space between panels to achieve visual appeal.

Lettering

Visuals

Text

Word-process all text (including captions). Print on plain white paper with a laser printer or inkjet printer.
Text should be readable from five feet away. Use a minimum font size of 18 points.
Lettering for the title should be large (at least 70-point font). Use all capital letters for the title.

Present numerical data in the form of graphs, rather than tables (graphs make trends in the data much
more evident). If data must be presented in table-form, KEEP IT SIMPLE.

Visuals should be simple and bold. Leave out or remove any unnecessary details.

Make sure that any visual can "stand alone” (i. e., graph axes are properly labeled, maps have north
arrows and distance scales, symbols are explained, etc.).

Use color to enhance comprehension, not to decorate the poster. Neatly coloring black-line illustrations
with color pencils is entirely acceptable.

Make sure that the text and the visuals are integrated. Figures should be numbered consecutively
according to the order in which they are first mentioned in the text. Each visual should have a brief title
(for example: Figure 1- Characteristics of subjects).

Keep the text brief. Blocks of text should not exceed three paragraphs (viewers won't bother to read more
than that). Use text to (a) introduce the study (what hypothesis was tested or what problem was
investigated? why was the study worth doing?), (b) explain visuals and direct the viewer’s attention to
significant data trends and relationships portrayed in the visuals, and (c) state and explain the
interpretations that follow from the data. In many cases, conclusions can be summarized in a bullet-point
list.

Depending upon the stage or nature of your project, the text could also include sections on future
research plans or questions for discussion with viewers.

Cite and reference any sources of information other than your own, just as you would do with a research
paper. REFERENCES are placed at the end of the poster. The reference list shall be in alphabetic order
(rather than in the order of citation) and numbered. All references shall appear in the text. The format for
references is that which has been adopted by the United States National Library of Medicine.
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80 YEARS OF THE BULGARIAN WRESTLING FEDERATION
PREREQUISITES AND CREATION

Sylvia Bakalova, Ph.D.
Science Institute at Vasil Levski National Sports Academy, Sofia/Bulgaria

INTRODUCTION

Wrestling is a national sport in Bulgaria. It is unique in style and has a centuries’ old history. Its numerous
victories have paved a glorious path of great tradition. Looking back to its origins and the formation of the
Bulgarian Wrestling Federation is only logical on the eve of its 80th anniversary. The issue of determining the
exact date when the federation was founded has not been thoroughly studied. Some attempts have been made to
identify an approximate period as ‘the beginning’, naming certain professional wrestling competitions, circus
contests, gymnastics tournaments or the participation in international tournaments as such a starting point. These
events did take place and are undoubtedly historical facts; however, they are only part of the prerequisites for the
founding of the Bulgarian wrestling federation. The main purpose of the current study is to research and record
certain prerequisites for the formation of the Bulgarian wrestling federation.

KEY WORDS: amateur wrestling, Bulgarian Wrestling Federation

METHODOLOGY

A number of research methods have been applied while conducting this study in order to identify and
select trustworthy sources of information. Local, written and oral, published and unpublished sources
have been used. Applying the historical-spatial approach made it possible to set the precise chronology
of events. Their representation as a complete timeline is the result of a thorough analysis applying the
descriptive approach.

RESULTS

A publication of the Bulgarian Olympic Committee issued in 1936 includes a description of the Club of Bulgarian
Amateur Wrestlers established on 21 Oct 1921. In an article entitled Wrestling in the same publication, Milan
Milanov mentions a different date: 2 Oct 1933.(26 p. 195) Using this information prof. V. Tsonkov states that 1933
should be considered the year when organised amateur wrestling in Bulgaria began.(28;29) Having researched
new evidence and documents, in 1977 prof. R. Petrov offered a new interpretation of the above statements and
clarified that the Bulgarian Wrestling Federation was founded on 2 Oct 1932 with the following name:
“Organisation of the Bulgarian Amateur Wrestlers” (11,12,13).

We believe that ‘the beginning’ of institutionalised Bulgarian amateur wrestling can be discovered in the period
when certain circumstances were already in place, i.e. functioning organizational and managerial structure,
governed by uniform bylaws, and conforming to internationally accepted rules and regulations.

At the turn of the 20th century, single combats in Bulgaria existed in three main types:

1. Folk wrestling, which Hristo Vakarelski states was the first among all traditional games and favored pastimes
during the period of the Bulgarian National Revival. Practised and perfected for centuries, its robustness and
permanence was due to its traditional character. After the Liberation, in 1878, the new social climate provided
conditions in which traditional wrestling acquired its true social significance. The efforts, creativity, and ingenuity in
wrestling techniques imparted by generations of wrestlers, enriched the technical and stylistic characteristics of
Bulgarian traditional wrestling. It is an undisputable fact that all great champions in freestyle and Greco-Roman
wrestling from the mid-twentieth century began their careers in traditional folk wrestling.

2. Professional wrestling. At that time the world wrestling stage was lit by exceptional wrestling stars such as
Paul Pons, Georg Hackenschmidt, Stanislaus Zbyszko, Kara Ahmet, Ivan Poddubny, Ivan Zaikin, and others.
Bulgarians had their reasons for national pride in the great victories earned by Alexander Dobrich around the
world, the first world champion from Bulgaria Nikola Petrov (Paris, 1900), and the invincible Dan Kolov. In spite of
the fact of rich traditions and potential, practising wrestling was limited by other sports gaining popularity at the
time — football, boxing, volleyball, basketball, etc.
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3. Our study has been focused on the third type — amateur wrestling practised in clubs and gymnastics
associations. Demonstrations of “wrestling” were staged at the events organized by the Yunak Union in 1896 (3).
In 1902, at the strongmen’s fair in Plovdiv, Schwingen (or Swiss wrestling) was demonstrated. A folk wrestling
contest was the opening event of the First Sample Fair held in Plovdiv in 1892 (1,8,25). On different occasions
demonstrations of French (Greco-Roman) wrestling were made. (5,6,7,14) Most of these showcase
demonstrations of wrestling were conducted following no rules or any preliminary special preparation; however,
they played a significant role in making wrestling more popular. Notwithstanding the great successes of Bulgarian
professional wrestlers around the world, the press in Bulgaria was publishing reviews with negative messages on
the topic more often than not: “We do have excellent quality raw material, but the lack of interest on the part of
management leaves it unexplored” (4).

The idea “to organize a club and show the right direction for the further development of wrestling,” was expressed
by Evstati Georgiev after a visit to Istanbul. He explains, “There had not been such a club in our country then; we
had no connections with other countries, and only from the words of Stoev did we learn that Bulgarian wrestling
was strong and we could actually be there at the very top, with the good ones” (4). In the autumn of 1932, a
group of admirers and people with certain knowledge in the field of amateur wrestling founded the “Organisation
of Bulgarian Amateur Wrestlers.” The exact date was 2 Oct 1932. The purpose set forth — to make amateur
wrestling more popular and practiced more widely organising it as a sport activity. Evstati Georgiev was elected
chairman. Active participants in the work of the organisation were Milan Milanov, Dimitar Stoychev, Luka
Tsonkov, Ognyan Dimitrov, Evlogi Georgiev, Nikola Stoyanov, Peyu Vazharov, Icho Kyaev, Petar Konstantinov,
Dimitar Balkanski, Slavcho Dimitrov, and others. The Organisation (the Club) was active only in the capital and
had a total of 122 members, among them 87 practicing wrestlers (in seven categories) (4,17,18,26).

The chairman Evstati Georgiev stated, “| want our organisation to be strong because only in this way could we
achieve our goal — with common efforts to make wrestling one of the most popular sports not only in Sofia, but
also throughout the country.” For two years the activities of the new club had been hindered by unsupportive
bureaucrats and particularly by the then Physical Education Inspectorate which delayed the approval of the club’s
bylaws. The Yunak Union was also against the establishment of such an organisation arguing that it would
duplicate the work on studying and practicing freestyle, Swiss, and French wrestling, which were disciplines in
their programme (3,19,20).

In 1933, the first official international contact was made. An invitation from the Turkish Wrestling Federation was
accepted for the participation in the Balkan Games. The same year Bulgarian wrestlers became members of the
International Amateur Wrestling Federation whose seat was in Budapest. Enthusiasm and great expectations
grew out of the successes earned in wrestling at Balkaniads held in 1933, 1934 and other competitions. Several
medals were won; however, the teams as a whole did not do exceptionally well (12,23,24,26).

Despite the financial difficulties that the Club experienced, it worked very hard on finding sports facilities and
popularizing wrestling as a sport. The main problem was that there were no “special places for practising
wrestling” (23,24,26). School gyms were usually used for that purpose where there were no exercise mats, so the
athletes often suffered injuries. Although the coaches had no previous professional training, they put their hearts
into their work. Wrestling practice was in line with the rules set by the International Amateur Wrestling Federation
for Greco-Roman style wrestling and there was a medical control office at the club (21,22,24). The specialized
books used were limited to the Wrestling Manual by Rumenov (1933), the remarkable work by Prussian wrestler
Eugene Sandow Sandow's System of Physical Training (1894) as well as The Secret Gymnastics and Healing
Gymnastics by Luka Tsonkov. A number of Bulgarian wrestlers (professional) such as Dan Kolov, Harry Stoev,
Nikola lichev, and others worked with the amateurs and shared their experience and knowledge gained abroad.
Wrestling training sessions were open to the public. Amateur wrestling bouts as “warm ups” for the audience
before professional wrestlers began their competitions became very popular.

Unfortunately, despite its initial enthusiasm, the work of the Organisation of Bulgarian Amateur Wrestlers
eventually slowed down. Financial constraints, lack of success at the Balkaniads, and the inability to resolve
interpersonal differences among the managers led to a split in the organisation. Dimitar Stoychev founded Dan
Kolov Club in 1935 where catch-as-catch-can was practised. Prominent athletes including the chairman Evstati
Georgiev turned again to professional wrestling (4,11).

CONCLUSIONS
The following conclusions can be drawn as a result from the current study:
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1. The Bulgarian Wrestling Federation was founded on 2 October 1932 and its first chairman was Evstati
Georgiev. It had its official bylaws and governed amateur wrestling in Bulgaria in line with the regulations of
the International Federation;

2. Wrestling activists worked passionately to promote amateur wrestling in fierce competition with professional
wrestling;

3. The first training manuals and books on wrestling appeared which taught the idea of healthy lifestyle through
the practice of wrestling;

4. In 1933, the Bulgarian Wrestling Federation became a member of the International Amateur Wrestling
Federation with its seat in Budapest; it would later become FILA.

5. The Organisation of Bulgarian Amateur Wrestlers was the dawn of sport wrestling in Bulgaria and paved the
way for the great international success of the most Bulgarian sport — wrestling.
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TPAOAUMLUMOHHBLIE BUObI BOPbBbI - UICTOPUYECKAA OCHOBA
ONMMMIMUNCKNX CTUIIEN BOPbbBbI

Cuneusa bakanosa, bonrapus

NcTopua TpagMUMOHHbIX BMOOB 6GOpbObl, B CYLHOCTW, SBNAETCA HacTosAwWend wuctopuein GopbObl.
HeTpaguuMoHHbIE CTUNN U3BECTHBLI HAM BCEro NULLb ABa Beka, a HekoTopble NpuknagHblie 60eBble ANCLMMNUHGI
co3gaHbl eaea B XX Beke. Bopbba urpaet HeoTbemiieMylo pofib B aHTPOMOreHe3e M COBEpLUeHCTBOBaHWU
yenoeeka. PasHOCTOPOHHMMK  ABMSAIOTCA U ee  OBLECTBEHHble  (PYHKUMU:  pUTYyarbHO-KYNbTOBbIE,
BOCMUTaTEeNbHble, O3[0POBUTESbHbIE, MO3HaBaTelNbHbIe, pasBriekaTenbHble, BOEHHO-MPUKNadHbIe U MHOrMe
apyrve. OfHako, HECMOTpPS Ha TO, YTO B MWUPOBOM MacluTabe OHa fBNAETCA MNOMyMNspHbIM CoLManbHO-
KYyNbTYpHbIM SIBMIEHMEM, WCTOPUYECKME W 3STHOorpaduyeckme CBUOETEeNnbCTBA O HEW elle HeaoCTaTOYHO
nccnegosBaHbl. HepaspblBHO cBA3aHHasA ¢ ObITOM, KynbTypoW U uUHTepecamu niogei, 6opbba xapakTrepuayeTcs
YCTOMYMBOCTLIO BO BpeMeHM brnarogaps cBoei LLeHHOCTU U MPeeMCTBEHHOCTH.

10 Official Journal of the International Network of Wrestling Researchers (INWR)



lMpouecc rymaHu3auum — 3TO PEBOSIOLMOHHBIA MyTb, NPOMAEHHbLIN OT ©0eBOro OBOeOOpPbA APEBHOCTU A0
COBpEeMEeHHbIX BUAOB 60pbObl. LLymepbl cos3gatoT Munbramewa — repost 6opua, cnyxallero noasam, U nepseyto
CMOPTUBHYIO CKynbnTypy B Mupe (CTaTyaTka AByX OOpLOB BO B3aMMHOM 3axBaTe 3a nosica, baroaackuii mysen).
Mo mMHeHuo AnaHa [apguHepa €OMHCTBEHHbIM HACTOSALWMM aTreTUYeCcKUM yrnpaxHeHueMm Yy ernntsH 6bina
6opbba. (1) Ero gononHgaet P. MNeTpoB, oTMeyas, 4TO caMbiM BOMbLWIMM UX BKIAZOM ObINO ee npeBpallieHne u3
6oeBoro nckyccrtea B cnopT. (10)

Bopbba aTo KynbTyponornyeckuin oeHoMeH MHOMMX UUBUMM3aLMin, HO TONbKO B Onnage ee cBA3anu C uaeemn
rapMOHMYECKOro BOCMUTaHUA Tena M ayxa. Onumnuinckne ctunu Optonanu u [MaHKpaTUMOH BO3HWUKMAWM Kak
pe3ynbTaT CUHTE3a pasnn4yHbIX BUAOB HapogHon 60pbbbl. MHOrMe 4emnuoHbl ObiMM  MacTyxamu, He
obyyaBwMMncA B nanectpax. Oaxe Benuyanwwmi 6Gopey agpeBHocTM MwunoH KpoToHckui 6Gbin nobexaeH
nactyxoMm Tumacuteocom (Timasitheos).

Bonpekn gerymaHusaumym onuMnuAckux naeanos, OpeBHun PyvM BOCMPUHMMAET M pacnpoCTpaHsieT rpeveckue
aTneTMyeckue LEeHHOCTM BO Bcewn umnepun.(4) OboralleHHble pUMCKUM OMNbITOM, BUAbl ABOEOOpPbSA pasnnyHbIX
HapoaoB (hpakunues, KenbTOB, CAMHUTOB, WUMNNUPUIALIEB, repMaHueB, rpekos, apaboB ¥ AOp.) CTaHOBATCHA B
JanbHenLwem OCHOBOM Anst (hOpMUMPOBaHNSA COBPEMEHHbIX TPAAMLMOHHbBIX BMAOB 60pbbbl. OHY hopMUpYHOTCS B
CpegHve Beka (V-XVII BB.). BnusHne Ha cTuneTBopYeckue MNpoLecChl OKasbiBalOT pacnaj APEBHUX MMMepun,
Benukoe nepeceneHve HapogoB, M 3THUYECKAs OUCMOKaUMS, U BOWHbI, U Ap. B aTtoT nepuop ctabunmsyertca
TpaauUMOHHAs KynbTypa, a ABoebopbs (PyHKLUMOHMPYIOT, Kak €€ cocTaBHas 4yacT.

Bce, HanmcaHHoe o Gopbbe B nocnegylowme roabl, OTHOCUTCS K TpagMUMOHHBbIM BuaaM 6opbbbl. 3aHMMaTbes
6opbboi pekoMeHAOYIOT Takue Benvkue nnYHocTu, kak XKaH XKak Pycco, ®paHcya Pabne, xoH Jlokk, MoraHH
Mectanouun, AH KomeHckuii, Tommaso Kamnanenna un gp. lNoaxe Oopbba Obina BkNOYeHaA B pasnunyHble
Hemeukune, dpaHLy3cKue, aHrMUNCKNe 1 Apyrne cuctembl prMsmyeckoro BOCNnTaHus.

B 15 n 16 Bekax u3gaeTcs MHOXECTBO KHWUM C onncaHMeMm TexHuk 6opbbbl 1 camoyuuTenen, 6onblie Bcero B
Fepmavnm n Utanuu. Hn oguH cnopt He MMeeT cTonbko nutepatypbl. Knuru MNaynyoca Kana (1463), NaHca
Bypma (1500), Anbbpexta [iopepa (1512), ®abuaHa doH Ayapcsanbga (1539), xmponamo Mepkypnane
(1569), PomenHa pe Xoore (1674) v gp. cogepxaT 3ameyaTernibHble rpauyeckue pPeKOHCTPYKLMM TEXHUKU
60pbbbl. N, HECMOTPSA Ha TO, YTO HEKOTOpble rpaduKkM ABNSIOTCA OETIOM reHManbHbIX XyOO0XHWKOB, OMUCaHHbIE
npuembl M ctunmM 60pbbbl UMW He BbldymaHbl. TexHudeckoe ©60ratcTBO TPaaMLUMOHHBLIX BUAOB 6GOpbOLI
NCMNOMb30BaHO C KOMMETEHTHOCTBIO U BKYCOM.

TpaavunoHHble Buabl GopbObl 9TO OQHOBPEMEHHO W COpPeBHOBaHWe W npasgHuk. OHW MMelT AOCTYMHble
npaBwuna, okasblBatoliMe UHopMaUMoHHOe, NCUXONorMyeckoe 1 BocnmMTaTenbHoe BosgeicTere. CneunanbHas
ogexaa Ans 6GopbObl sBRsieTcs aTHorpaduyeckum GoraTtcTBOM, rpaHWYallMM C UcKyccTBOM. OHUM MMetoT
cobcTBEHHY0 Xopeorpaduio, Mysbiky, (PONbKIOp W cocTa3aTenbHble puTyanbl. OHM npedacTaBnsoT coboii
MHOFOCMbICIEHHbIE KOAbl C 3aNOXeHHbIMU B HMX 06LleYenoBevYeckumMy MoparnbHbIMU LIEHHOCTSMU, 3TUKOWM,
ryMaHW3MOM, UMEIOLLIMMU BbICOKYIO Meaarormieckyto CToumocTsb. (5, 6)

MonuTBbl HEKOTOpbIX Typeukux BuaoB GopbObl HecyT B ceGe HpPaBCTBEHHbIN MOTEHLMan, BOCMMWTbIBaLLUNA
YeCTHOCTb U A0BPOHaMEPEHHOCTb, Kak B COCTA3aTensx, Tak u B nybnvke. Kapn Ouiim onybrnvkoBan BapuaHThl, B
KOTOPbIX GOpLBI CpaBHMBAKOTCS C Opramu 1 NbBamMu 1 NpU3bIBAOTCA He 3abblBaTbCs, HE TepATb 4OCTOUHCTBA U
ocTeperaTbcsl AelleBoit cnaebl. «[obeamtenn nnu nobexaeHHble - NOCNeaHWn AeHb Ans Bcex OyaeT paBHbIMY.

(2)

He cuyecTb MUCbMEHHbLIX CBMOETENLCTB O PONM U 3HayYeHun 6opbObl B Typumn. OHa npucyTcTBYeT B MO3Me
MaHac, 3Onoce Képornbl n B KHure moero gepa KopkyTta. MsBecTHbI uctopuk Mexmen Hewpu (XV B.),
yTBEpPXAaeT, YTO B apmMum «Bonubl-nexnuBaHn» Bcerga BCTynanu B OMTBbl nepBbiMu. OBnnsa Yenebu (1611 —
1682 r.) nMweT o TekkMe 1 wkonax 6opbbbl B Ctambyne. daxe MexveT Akud Opcon (1873 — 1936 r.) - aBTOp
rmvHa Pecnybrivkn Typuums, yTBepxgaeT, 4to Oopbba coxpaHuna ero HpaBCTBEHHble aobpopetenu.(3)
CoxpaHeHHas BekoBasi TpagmLums 0ObsICHSET CNOPTUBHBIE YCNEXN CErOAHS.

Bonblas coumanbHas ponb TPaAULMOHHbLIX HalMOHarbHbIX BUAOB GOpbObl B HOBOE BPEMS COCTOUT B TOM, YTO
N3 HUX B3ATbl KOHCTPYKTUBHbIE 3NIEMEHTbI A1 CO3AaHUA COBPEeMEeHHbIX BUAOB 60pbObI. V3 TpaguMuMoHHbIX
B1aoB 6opbObI NPoON30LLIIM BCE CMOPTUBHBLIE CTUMN — Knaccudeckast 6opbba, BonbHas 6opbba, xeHckas 6opbba,
astofo, cambo n ap. OHM gany MOLLHBLIA UMMNYNbC BOCXOASLLEMY Pa3BUTUIO COBPEMEHHOW GopbObl BO MHOIMMX
ctpaHax (Poccuun, Bonrapum, Typuuu, NpaHe, AnoHun n ap.).
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MpremMbl «NpUOYMbIBAOTCS» OY€Hb TPYAHO M MO3TOMY MepBble TBOPLbl MCMOSb30BaNM «FOTOBYHO TEXHWKY» U
pas3nuyHble pecypcbl TPaAULMOHHBIX CTUMEN: NpUBMeKaTeslbHoe 3penuile, AEMOHCTPAUUsSt CUNbHBIX M KpacuBbIX
Ten, Harpagbl ¥ 3a5oru, UCKYCCTBEHHO CO3AaHHbIe MpaBuia, MMeHOBaHe GOpLOB POMaHTUYECKU-TepONYECKMU
UMeHamu 1 ap.

HekoTopble aBTOpbl CUMTAKOT, YTO COBPEMEHHas rpeKko-pumckas 6opbba SBMSETCS COXPaHMBLUMMCS BO
BPEMEHM aHanoromMm ApeBHUX BuaoB 60pbbbl. 'peko-pumckaa 6opbba noaBnseTca Ha LUPKOBbLIX apeHax dpaHuum
n Utanum B Havane 19 Beka. Co3gaHHash aHOHWMHO, KaK CUHTETUYECKUA CTUMb, OHa MCMOMb3yeT pasnuyHble
3aMMCTBOBaHWs, Takne Kak Hanpumep, BbiCOKas CTOMKA M OTCYTCTBME 3axBaTOB HOI U3 3anagHOEBPONEnCKon
60pbbbl. HoBOCTLIO ANs nyGnuku siBUINocb Takke BBeaeHue 6opbbbl B napTepe (OHa He Obina nonynspHa BO
®paHumn. BeposaTHO, ckonMpoBaHa C KakKoro-to OpueHTanbHoro ctunsd).(4) BoblpaxkeHnem abconTHOro
npesocxoactBa nobeauntend Obina nobega npu  uKkcaumMm fonatok MNPOTMBHMKA Ha KoBpe (Tywe),
CYLLIECTBYKOLLAA BO MHOMMX TpaguUMOHHbIX cTunsx (dpeBHun Ervnet, kaupa (Adpuka), ropeH (PpaHuus),
HapoaHas 6opbba Bonrapus u gp.

B koHue XIX Beka 6opbba npeBpallaeTcs B camoe nonynsapHoe 3penuiie. MNposasunmncb Takme UCKNIOYUTENbHbIE
6opubl kak Monb lMoHc, MetnsawwuHcknin, Meopr [akkeHwmuar, Kapa-Axmet, Mexmet Kyptaoepenu, Hukona
Metpos, OaH Konos, VBaH 3awvkuH, WMBaH [Mogay6Hbid, AHpu [ernad u gp. lpodeccrmoHanbHas 6Gopbba
nomorana, Ho BMecCTe C 3TMM W NoAaBnsana passutue nobutensckon 6opbosbl.

OyeHb NOXoXK Ha BonbHYl Gopbby Asoebopbs OpesHero Ermnrta, WHoun, BusaHTMM u coBpemMeHHble BuAbI:
60opbbbl NepcuMackasa KowTw, MHAMNCKas KywTu, HapogHas 6opbba, kapakywak, weuHreH n gp. CoBpemeHHas
BonbHaa 6opbba Bo3HukaeT B CLUA. OHa dopmupyeTcs Kak eCTeCTBEHHas HaACTpOWKa pasnuyHbIX CTUNewn
HauuoHarsnbHbIX BUAoB 60pbObl, NpuBE3eHHbIX ¢ cobon nepeceneHuamu. B obLwmx copeBHOBaHMAX NPOMCXOANMNO0
CMelleHne NpaBumi M MPUEMOB PasnuyHblX BMOOB 60pbbbl. CuHTE3MpoBaHue BONbHOW 6G0pbbbl WO B ABYX
HanpaBneHnsaX:

*0TKa3 OT HEKOTOpbIX 3MNEeMEHTOB TPaguUMOHHbIX BWAOB ©60pbbbl (pa3Hoobpasve cnocobos nobeabl,
obsa3aTenbHble 3axBaThl, CMa3blBaHWe Teria Macrnom, yayLiawwue npuemMsl, yaapbl v ap.);

sfobaBneHne HOBbIX 3NEMEHTOB, B3ATbIX U3 TPaAOMUMOHHbBIX BMAOB GOpLObLI W, yXe nonyymBlUEn MNpU3HaHue,
rpeko-pumckon  6opbbbl  (nobega Ha Tywe, nopcyeTr 6Ganno, ©OOpLOBCKOE TPUKO, OrpaHU4eHHas
NPOAOIPKUTENBHOCTL MO BPEMEHW, BECOBble kaTeropuv u ap.). (5,6)

Ha nepBbix ONMMIMIACKNX NUrpax NPeEMMYLLECTBO UMEIOT aHINNACKMe 1 amepukaHckue dopupl. Nosxe B 60pbOy 3a
mMeganu BctynatT 6opubl n3 ®uHnaHaum, Weeuwn, Weevuapun, Utanuu, BeHrpumn, OcToHumn un gp. MHorue
nobeguTeny noYeprHynM CBOM 3HaHUSA M3 HaUMOHarnbHbIX BUAOB GOpbObl. ApKUM MpuMepoMm 3TOMy ABMsieTCS
cocTas3aTenb Mo LWBenlapckon HaumoHanbHon 6opbbe PobepT PoT, koTopbii Ha Urpax B AHTBepneHe B 1920 .
CTAHOBUTCS ONTUMMUACKUM YEMIMUOHOM.

Mocne BTopon MUpPOBOW BOWHbI SIPKO NPOSBASOT cebs CTpaHbl C XOPOLIO Pa3BUTbLIMU HALWOHaNbHbLIMU BUAAMM
60pbbbl, cnocobcTByA aTMM ObBOraLLeHNIo COBPEMEHHbIX BUAOB. bonblue nonoBMHbI YEMMUOHOB M MeSanucToB
nocneBoeHHbIX OnuMnuiuckux urp n YemnumoHatoB Mwupa Obinv cocTa3aTenamu MO HauUMOHasbHbIM BuAaM
6opbbbl. Cpean HUX Takme wucknwuuTenbHble Bopubl, kak: XycenH Akbaw, Myctada [Haructannel, Xamug
KannaH, Axvea Awuk (Typums), Umam-Ann Xabubn un MNonampesa Taxtu (UpaH), ApceH Mekokuwsunu, JlesaH
Tegnawsunu, Baxtanr banasaase, Anumbéer bectaes n Anm Annes (CCCP), Hukona CrtaHues, lNeTko Cupakos,
Iloteu Axmepos (bBonrapus) v gp.

AHanornyHasa kapTuHa Habniogaetca u B bonrapum. Benukve [aH KonoB v Hukona MeTpoB Gbinn BUAHLIMU
HauunoHanbHbIMK Gopuamun. B cepeaguHe 50-x rogoB XX Beka npodeccop Paviko NeTpoB 3aknagbiBaeT OCHOBbI
Gonrapckon LWKosbl CNOPTUBHON GopbObl. CNpOBOLMPOBaHHLIN haKTOM, YTO AOMUHUPYOLME GopLbl MUPOBOrO
anuTa MCMonb3ylT 3(PPEKTUBHYIO, HO HE TUMWNYHYIO TEXHWKY, TpeHep P. lNMeTpoB HauvMHaeT cuctemaTuyecku
n3yyatb pasHoobpasve CTUMEen TYpeuKOW, TPY3UMHCKOW M WMPAHCKOM HauuoHamnbHOW 60pbObl, U OCOBEHHO —
Gonrapckon HapoaHou 6opbObI.

OpHum M3 cambiX BaxHbIX Bknagos npodeccopa P. lMeTpoBa sBnsetcs umeHHO nepepaboTka, TBOpPYECKUN
noaxoA kK 3 eKkTnBHbIM GONrapckMm NnpreMam m ux TexHnyeckoe oboralleHme JONONHUTENbHBIMU dIEMEHTaMMU,
YTO MpeBpallaeT MX B MpMeMbl BbICOKON apdekTuBHOCTU. POMNbKNOpHaAa TEXHWKA MOMHOCTbI0 aganTupoBaHa K
CMOpTMBHbLIM NpaBunamM. PesynbTaTbl roBOpPAT camu 3a cebsi.

Wcnonb3ysa moandukaumio Hepeka“ (nepeBopoT obpaTHbIM 3axBaToM AarnbHero 6egpa) — npuema, U3BeCTHOro

ewe u3 [peBHel [peumn M UCMNOMbL30OBAHHOMO BO MHOTMX HaUMOHanbHbIX Buaax GopbObl (ropel, ronew,
nepcuackass KywTtun w ap.). Ha monogexHom ectuBane B Bapwase (1955 r.) mn3 obuwero obbema
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NCMONb30BaHHON TEXHWMKN O0pbOLI, Ha ,Yepek’ npuxogunock 44,82%, a Ha Onumnuincknx urpax B MenbbypHe
(1956 r.) B pe3ynbTate MCNOMNb30BaHWs 3TOro npuema acpeKkTMBHOCTb Nobeabl Ha Tywe gocturna 60%. (7, 9)
TpagvuunoHHble Buabl GOPbObI XPaHAT HAKOMMEHHbI MHOMVMW BeKaMu TeXHWYEeCcKMn ¢oHO WU XKOyT CBOUX
crneumanucToB ¢ TBOpYeckum nopxogom. o uHdopmauun Kapna Oduima Gopbba Kapakymkak muveeT 365
npueMoB — MO OAHOMY Ha Kaxabll AeHb.(2) P. leTpoB yTBepxAaeT, YTo B pesynbTate HOBOW METOAMKMU,
OCHOBaHHOW Ha HapoaHow 6opbbe, ,BAnag, ctatuyHasa u 6eccogepxartensHaa” 6onrapckas 6opbba cTtaHOBUTCA
npuBnekaTensHOM U guHaMnUYHOW. (8)

TakoBo Oyayuwiee. CyulecTByeT OMacHOCTb ,NepecbixaHns” OONbKNOPHbIX BUAOB O0pbObl U CHMXKEHMSA KX
XW3HEHHOCTU. TpaguumoHHble BuAbl O0pbObI HAZO WMCMOMb30BaTb, He pa3pyllas UX MCTOPUYECKUX KOPHEMN.
AganTaums K HOBbIM yCINoBusSM TpeOyeT OTKa3a OT KpaWHero TpaguumoHanuama v coxpaHeHus camobbiTHOCTU
ctunen. HeobxoaMmMoO XOpowo 3HaTb CYWHOCTb M JIOTWKY PpasBUTUS TPaguMUMOHHBLIX BMAOB O0pbObI.
CoBpeMeHHble HauuoHanbHble BUAbl 6opbbbl pa3BMBalOTCA B YCMOBWUSIX pacnaga TpaguuMi U KOHKYPEHLUW C
OPYrMMU CMOPTUBHBIMW OUCUMMNMHAMK (BKMOYasi COBPEMEHHbIe BuAbl 60pbbbl). B nMx pasButum npoucxogsar
Mpouecchl WMHCTUTyanusauuu, YHUUUUPOBAHUS W WHTEpHauMoHanu3aumM. OTU MpPOLECChl MOBbIWAKT UX
coumanbHbI CTaTyC, HO B BOMbLLON CTEeNeHN 06e3NUUMBAIOT UX KONOPUT U STHUYECKYIO MAEHTUYHOCTb. Bonpekn
TOMy, 4YTO rnobanusaums COBPEMEHHOI0 Mupa CTUMYNUPYET CONMXKEeHWe u cnusiHue KynbTyp, HauWMOHamnbHble
BVAbl 60pbObl HEOBXOANMO COXPaHUTL, U HE B UCTOPUYECKOM MMaHe Ui B My3esix, a B peanbHOCTU.
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80 ANS DE LA BULGARIE WRESTLING FEDERATION -
CONDITIONS ET CREATION

Sylvia Bakalova, Ph.D.
Science Institute a Vasil Levski National Sports Academy, Sofia / Bulgarie

INTRODUCTION

La lutte est un sport national en Bulgarie. Il est unique dans le style et a I'histoire ancienne de plusieurs siécles. Ses
nombreuses victoires ont ouvert un chemin glorieux de la grande tradition. En regardant en arriére a ses origines et la
formation de la Fédération bulgare de lutte est logique a la veille de son 80e anniversaire. La question de la
détermination de la date exacte a laquelle la fédération a été fondée n'a pas été étudiée de maniére approfondie.
Quelques tentatives ont été faites pour identifier une période approximative comme «le commencement», en nommant
certaines compétitions professionnelles de lutte, concours cirque, tournois de gymnastique ou la participation a des
tournois internationaux en tant que tel point de départ. Ces événements ont eu lieu et des faits historiques sans doute,
mais ils ne sont qu'une partie des conditions préalables a la création de la fédération bulgare de lutte. L'objectif
principal de cette étude est de rechercher et enregistrer certaines conditions préalables a la formation de la fédération

bulgare de lutte.
MOTS CLES: lutte amateur, Fédération Bulgare de Lutte
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ELITE WRESTLERS ORIENTATION TO TACTICAL INFORMATION
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ABSTRACT

Movements are extremely complex in wrestling and during the match the wrestler is able to perform them thanks to
his/her motor qualities. As a rule, the wrestler should possess a highly developed agility, a very rich culture of
movements, and should be a fast and graceful master of many complex wrestling techniques in a variety of positions.
Receiving information from the competitive environment, processing this information and selecting how to react is a
basic requirement for the wrestler.

KEY WORDS: wrestling, tactics, information, brain, decision

REVIEW

Challenges arise while wrestling that requires both mental and motor reactions to unexpectedly appearing situations.
Some of these may be challenging because they happen suddenly in a match, or they may be new even for the
experienced wrestler, and their solution require success-centered attitudes. These are are based on giving, receiving
and processing information similar to other tactical sports.

Good wrestlers imply such a behavior to their opponents with their movements, which although are disguising, but at
the same time believable and predicts success! These moves have determinative roles and aims! They show a false
picture about the behavior to disguise the real intention, and they deceive the opponents. The deceived competitor,
confused in their thinking generally gives up their own conception and even their position. As a result of these actions,
they can become completely defenseless to such a tactical idea, which is dictated by their opponent, and is the
opposite of his/her own favor for a short time.

Motor movements serving a disguising function, form a great, real part of the tactics of wrestlers, as without them the
intended activities of become easily recognizable. Disguising actions of several alternatives always imply surprises, a
second or multi-directional intention; thus the tactical aim is hidden. The good wrestler actively takes part in creating a
situation favorable for him/her, and directs those solutions which fit into his/her own conception. Thus he/she limits the
correct chances of the opponent to anticipate, who tries to locate him/herself in the torrents of information approaching
him from the receptors important from movement coordination point of view (1, 2).

Another method to neutralize the chances of an opponent finishing these disguising actions is to make them deal with
a variety of possiblities. This happens with the use of concrete physical pressure through pulling, pushing, and creating
physical discomfort. These are in addition to the activities of visually receiving and perceiving information. This
pressure may then force the opponent to react to and neutralize these forces acting on his/her, thus dividing his/her
attention into different areas and away from the disquised attack.

The anatomically diversified receptors/sensors of movement, the so called proprioceptors can be found in each muscle
and tendon. The anulospiral receptor, with a low stimulus threshold, and the Golgi body with a higher stimulus
threshold, both send impulses to the spinal cord at the lengthening and shortening of the tendon. Since the receptors
are located exactly in the motor organs, they have a fundamental role in controlling movement. The wrestler receives
information about the reactions or the preparations for the attack from sensing the movements of the opponent. This
kinesthetic information is the most important source of sensing space and time, in the perception of the wrestler (3). In
coordinating the movements of a wrestler the sense of touch, belonging to the contact receptive group of senses (the
most important ones are the 1 million body hair and the follicles), is less important than the movement sensors,
although it is very difficult to separate movement and touching persecutors, because/as they are supplementing and at
the same time overlapping each other.

Pain has a special importance, since the behavior of both animals and human beings are influenced to the greatest

extent from among the sensing mechanisms, as it is prone to extension, and has an effect on the whole vegetative
nervous system depending on the force.
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The organ for the sense of hearing is the cochlea, located in the inner auricle. This is a secondary channel of
information in wrestling, but in some cases the noise of a step or the advice of the coach may arrive from this
information channel. The vestibule, providing a sense of equilibrium, is also located in the inner auricle, and helps in
providing qualitative information about each type of movement, such as the direction and acceleration. The rate of
balancing receptor in movement coordination has not yet been fully determined (because of its surprisingly complex
mechanism). It is supposed that the vestibular stimuli and their reafferention are of great importance in wrestling, in
coordinating movements in different directions.

Information from sight has a great importance at the beginning of a match, matching the opponent’s stance with the
most favorable hold, or in forming situations at the edge of the mat. In this case kinesthetic and optical receptors work
in a close cooperation with each other.

Verbal stimuli (even from the judge) mobilize a mass of information and make the primary tactical solutions possible.
(Hearing the expression ‘concentrate on your leg’, the wrestler mobilizes a lot of information, assesses them, which all
can speed up his/her decision making process). 'The images are built on previous experience, perceptions and stored
sensory-motor information, which are in relation to the verbal signaling, as well. Images of movement is a reproduction
of a movement evoked by verbal stimulus-relations’ (5). The information having a role in motor coordination is
manifested in a complex, integrated form, supplementing each other. When a hold, pull and push, or a twist is localized
on a certain part of the mat, not only the place, but the space is also sensed, receiving information from the speed and
the proceeding, thus creating a unified sensory impression.

In forming the adequate response, memory has also an important role, which becomes personal in the form of the
ability to perform. Movement and the behavior of the opponent also evoke different organizing and mental processes.
Perception and memory together provide the information, necessary to think and decide. Perception and decision have
different levels, in which the more differentiated processes take place.

It seems that the results of recent investigations force the researchers to modify their traditional concept in several
areas. The brain’s cortex was divided into lobes by the anatomists several hundred years ago. We use the same
division even today, although it is not well-founded, either physiologically or functionally. The sensing portion can be
found in the back, in the wall and temporal lobe of the cortex. The stimuli arrive from the receptors through the afferent
nerves to the switching stations in the thalamus, to the relé cells, and then from here they get to the primary sensing
center. This is where the primary analysis of information takes place. From here they get to the secondary, then to the
tertiary centers, in which the complex processing and the synthesis of the primary sensory information takes place.
These centers already belong to the association cortex, and are overlapping each other. According to V. D. Nyebdilicin
‘the synthesis of the nerve activity constitute the neuro-physiological basis of perceptions, notions, memory traces, and
mental life in this part of the cortex, which are created in relation to the sensorymotor activity’ (6).

The unity of the neuro-hormonal regulation is ensured by the frontal lobe together with the hypothalamus and pituitary.
As a result of impulses originating from the hypothalamus and the limbic system, the intention is formed as a result of
the primary drive. Conscious activity, programming of behavior and its regulating also occurs in the frontal lobe. The
main role of frontal lobe can be found in the intellectual activity, in understanding the problem, in planning the solution,
in the fixation of important elements in the memory, and in evaluating the results, as well. The primary function of this
special regulating center is to control the activity that is pre-planned, yet are corrected continuously. This is always in
relation to the personality and the situation that is the decisive component of the higher level form of human behavior.
From among the hemispheres of the brain, the right is the ‘quiet’ one, which process picture information and helps in
spatial orientation. The two hemispheres are connected with the corpus callosum, a fibrous material, through which a
person is integrated into a human being. Wrestlers intend to influence this process with different technical maneuvers.
It might happen that there is a problem in the communication between the two hemispheres, when information of
opponent directions is received from the same source, as a result of specialization.

The role of the cerebellum, located beside the brain stem is to process and send the information received from
different positions of the body or body parts to the motor /movement/ centers. All sensory information goes through it,
and the fine coordination of muscle movements also takes place here. Research, carried out in the 1970’s, uncovered
that the formatio reticularis has an important role in the activity of the nervous system. According to Lykkent ‘There is
an inner communication center deep in the core of the brain, that controls all incoming sensory information, and sends
instructions to the peripheral routes carrying messages, and which is in highly connected to the higher level brain
structures and with the cortex, as well. It seems that the mechanism of attention, the apparatus to filter the sensory
inputs are located here, which is built on a more general perceptual analysis’ (3,4).
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Perception and memory work together to decide if there is enough information to act, or it necessary to wait for more
information.

The knowledge in relation to memory is still uncertain. It is supposed that short-term memory has a center in the
synapses. A coding might occur at the level of synaptic contact; the form or quantity of the sugar proteins attached to
the cell membrane might change. Storing of long-term memory traces, just because of their durability, cannot be based
on physical phenomena. Neuron networks might be formed in relation to certain chemical processes, which result in
new features. The feature of human memory is associative. A huge mass of information, pleasant and unpleasant,
useful and useless, intentionally learned, or things learned by chance. These memories can provide a trap for the
competitor to get near them. It is not by chance that wrestlers are not allowed to watch certain opponents or their
matches! Prior learning or experiences can provoke negative reactions.

It is probable that a great part of complex perceptual processing takes place out of the conscious sphere, what we can
term awareness. The pre-conscious receptor analyses information on a very high level, and somewhere there the
information received from each organ of senses are integrated into an ‘image’. Spatial orientation is the result of
summarizing the seeing, hearing, etc. sensory information, and it is experienced and controlled by moving in the
space.

The secrets of the brain are researched by neuro-biologists, psychologists, pharmacologists, etologists,
mathematicians, computer specialists, electronic engineers, and a new branch of science has been also formed:
cognitive science. Several secrets have been unveiled, but the results have not yet fallen into place to form a theory
that explains everything. It is well-known that a human being is not merely a machine, only to process information.
Human beings add their own uniqueness, the signs originating from his/her genetic make up, his/her gained
experience, his/her memories, feelings, prejudices, and preconceptions, even during the receiving of information, but
mainly during the processing of the information. All of these modify the reactions and give that activity a color and
texture which is called response activity.

It is not yet known where awareness is located. Where is the center of thinking, a mental activity characteristic only for
humans, of personality traits, or sources of various types of behavior?

It is however, well-known from practice, that everything is decided in the brain!

REFERENCES

1) Barna T. (1989): Birkdzas. Jegyzet . Tankényvkiad4. Budapest.

2) BarnaT., Fodor T., Dezinform@cids taktikak a birk6zasban Magyar Sporttudoméanyi Szemle, Budapest 2001
2.szam, 21-23.0ld.

3) Fulop, G. (1996): Az informécio, Budapest (Elektronikus)
www.mek.iif.hu/porta/szint/tarsad/konyvtar/informat/htm)

4) Lykken, D. T. (1968) Neuropsychology and Psychophysiology in Personality Research. = Borgatta, E. F. and
Lambard, W. W. (eds.) : Handbook of Personality Theory and Research. New York, Rand Mc Nally
Magyarul: KULCSAR - SZEKACS (szerk.) 1982

5) Nadori, L.(2002): Edzéselmélet, JPTE , Pécs

6) Nyebdlicin, V. D. and Gray, J. A. (eds.): 1972 The Problem of General and Partial Properties of the Nervous
System. Biological Bases of Individual Behavior. New York, Academic Press.

16 Official Journal of the International Network of Wrestling Researchers (INWR)



OPUEHTALNA BOPLIOB BbICOKOI'O KITACCA
HA TAKTUYECKYIO UH®OPMALIUIO

Tanbop bapHa
Cemengeiickuii yHuBepcuteT, GakynbTeT pr3nyYeckoro BOCNUTaHMS U CNOPTUBHBIX Hayk, BeHrpus
barna@mail.hupe.hu

PE3IOME

[emxeHna B 6opbbe YpesBblHaNHO CIOXHbI, U BO BpeMSA CXBaTku Gopel, cnocobeH BbINONMHATL UX Bnarogaps cBoum
MOTOPHbIM cnocobHocTaMm. Kak npaeuno, 6opey gormkeH obrnagaTb BbICOKOW ObICTPOTON M O4eHb Boratomn KynbTypown
OBWXKEHWA M BUPTYO3HO BrafeTb MHOXECTBOM CIOXHbIX OOpPLIOBCKMX MPMEMOB B PasnUYHbIX NO3ULUSAX. YMeHne
nonyyatb WHMOPMAaLMIO M3 OKpPYXKaloLLMX YCMOBUA COpPEBHOBAHUS, aHanu3npoBaTb €e K BblibupaTtb cnocob
pearmpoBaHus ABSIETCS OCHOBHbIM TpeboBaHneM k 6opuam.

KIMKOYEBbBIE CITOBA: 6opbba, TakTvka, uHhopmaums, Mo3r, pelueHme

Bo Bpems 6opbObl HEpeOKO BO3HUKAMOT CIOXHbIE 3adadv, Tak Kak 3TOT BuA crnopta TpebyeT M yMCTBEHHOW, U
OBUraTenbHON peakuunm Ha cuTyauuu, cKknafbiBalolmnecss HeoXuaaHHo. HekoTopble 3agadvm MOryT npeacTtaBnsTb
CMNOXHOCTb MMEHHO 3a CYET CBOEro BHE3anHOro BO3HWKHOBEHWS] B XOAE CXBATKW, WM CUTyauusi MOXET OKa3aTbCs
HOBOM faxe Ang onbiTHOro ©6opua, Ans peweHus Takmx npobnem HeobxoguMma ycTaHoBka Ha ycriex. OHa
OCHOBbIBAETCA Ha MpefoCcTaBneHuun, nonydeHum u obpaboTke WHGOpMaLUWM, Kak M B OPYrMX TaKTUYECKUX Buaax
croprTa.

Xopolumne 6opLbl coBepLUatoT N0 OTHOLLEHUIO K CONepPHNKaM O4HOBPEMEHHO Ae30pUeHTUpYoLmMe 1 npaBaonodobHble
OBWXEHMWS, KOTOpble SABMSIOTCS 3anorom ycriexa! Omu dsuwxeHuss uegparom pewaruwee 3HadeHue U 00ycrioereHbl
KOHKpemHbiMu yenamu! OHW [atoT HEBEPHYI0 KapTWHY NOBEAEHWs, MacKMpyst UCTUHHbIE HaMepeHus, 4TO BOauT
conepHukoB B 3abnyxaeHve. OOMaHyTbIi CONEPHUK, NPEANONOXEHUS KOTOPOro He NOATBEPAUIIUCL, MPaKTUYECKM
OTKa3blBAeTCA OT CBOEW KOHLENUWM U paxe cBoel nosvumu. BcneacteBue 3Toro oH MOXET cTaTb COBEPLUEHHO
6e33alnTHLIM Nepes TakoW TakTUYECKOW MAEEN, KOTOPYH HaBA3bIBAET ero NMpOTUBHMWK, W HEHaZoNro CTaHOBUTCS
YA3BUMbIM.

LeuxeHusi, coesepwaeMble C Uyenblo 0e30pueHmMuUposams [POMUBHUKA, S8/ISIIomcs  4pes3sbiyaliHO  8aXxHOU
cocmasernsoueli bopyosckol makmuku, mak kak 6e3 Hux neeko yezadams credyrouul xo0 conepHuka. O6MaHHble
OEenCcTBus, COBEpLUIaeMble NPU HaNM4MM HECKOIbKMX BapuaHToOB, Bcerga Taat B cebe 3aragky, BTOpoe unm criegyroilee
HamepeHue; TakuM obpasom, TakTMyeckas Lefib 0CTaeTcs CKpbiTon. Xopowui 6opel NpyHMMaeT akTMBHOE ydYacTue B
cO34aHuKn BbirogHoOM Ans cebsi cutyaumm n nobyxgaeT conepHuka NpuUHMMaTh pelleHunsl, yKnagbisalowmuecs B ero/ee
KoHuenumio. Takum obpa3om OH(a) orpaHu4MBaeT BO3MOXHOCTb COMEPHUKa npegyragatb Xo4 pasBuUTUst cOObITUA W
COpUEHTUpPOBAaTLCA B MNOTOKE UHGOPMaLMM, 0OpyLUMBAIOLLEMCS Ha HEro Yepes3 peuenTopbl, BaXHble C TOYKM 3peHus
KoopauHauum asuxeHui (1, 2).

Ewe ogmH cnocob NpoTUBOCTOATL CONEPHUKY MPU COBEPLUEHUM 0OMaHHbLIX AEACTBUA — NPEAOCTaBUTb EMY HECKOSBbKO
BapnaHTOB. 3710 npoucxoaunTt npun npuMeHeHun pearnbHOro CbI/I3VIHeCKOFO naBneHna B Buge nputarmBaHua,
BbITallkKuBaHUA U CO30aHUA (*)I/I3I/NeCKOFO JJ,I/ICKOMCbOpTa B,D,O6aBOK K HeOGXO,EI,VIMOCTI/I 3PUTENTBHOIO nony4vyeHna u
OCO3HaHu4d I/IHCbOpMaLI,I/II/I. Takoe naBrnieHne 3ateM MOXeT BblHYyOUTb CONEepHUKa Kak-TO oTpearnpoBatb A4
He|7|Tpan|/|3au,|/||/| p,eVICTByIOLIJ,I/IX Ha Hero/Hee cun, npn aToM BHMMaHme NpoTUBHUKA paccenBaeTca U OH OTBIIEeKaeTcAa OT
3aByanupoBaHHOW aTaku.

Vimetlowme pasHoe aHaTOMWYECKOE CTPOEHME peLenTopbl/CeHCOpbl OBWXKEHUS, TaK Ha3blBaeMble MPOnpMoLenTopsl,
NUMEIOTCA B KaXOOW MbILILE W KaXOOM CYXOXWUNUW. AHHYNMOCNUPanbHbBIR peuenTop ¢ HU3KMM abConoTHLIM NOPOrom
pasgpaxeHus U komnnekc lonbmkn ¢ Bonee BbICOKMM abCOMIOTHLIM MOPOrOM pasfpakeHUs Npu YOJIMHEHUU U
YKOPOYEHUMN CYXOXUMUSA MOCHhINAaT WMMMAYMbCbl K CAUMHHOMY MO3ry. [1OCKOMbKYy peLenTopbl pacnonoXeHbl
HenocpeAcTBEHHO B ABUraTefbHbIX OpraHax, OHW WUrpalT KMYEeBYH pOfb B perynupoBaHun OswxkeHui. bopel
nony4yaetr WHQOpMaUMO O peakuuu OMMOHEeHTa WM MNOoAroTOBKE K aTake, BOCMAPUMHUMAs ero [ABWxXeHus. JTa
KMHecTeTMdeckasi MHgopmMaumnsa sBnseTca Havmbornee BaXKHbIM MCTOYHUKOM OLLyLleHUst GopuoM MNpOCTpaHCTBa U
BpemeHn (3). [Ona koopauHauun OBWKEHWA Oopua ocsi3aHue, OTHOCALLEECs K Tpynne KOHTAKTHbIX OLLYLLEeHWUN
(Hanbonee 3HauYMMbIMK peuenTopamu sBnseTcs 1 MUNMMOH BONOC Ha Terne 1 BONOCsHbIE YONIUKYIIbI), MEHEE BaXXHO,
YyeM BOCMNPUATUE [OBWKEHUS, XOTS OYEHb CMOXHO pa3fenuTb OllylleHMe ABWKEHUA U OocdA3aHue, TaK Kak OHU
OOMNOSTHAIT APYr Apyra u B TO e BpeMsi NepeKkpbIBalOTCS.

International Journal of Wrestling Science 2013; Vol 3 Issue 1 17


mailto:barna@mail.hupe.hu

OcobeHHO BakHa 005b, MOCKOSbKY M3 BCEX OLLYLLEHMI OHa OKasblBaeT Hauborbllee BIUSHWME Ha MOBEAEHME U
KMBOTHbIX, U YENOBEKa 3a CYET ee TEHAEHLUUN pacnpOoCTPaHATLCS U BO3OENCTBOBaTL Ha BCIO BErETATUBHYH HEPBHYIO
CMCTEMY aB 3aBMCMMOCTM OT CUMbl pasgpaxuTensi.

OpraHom cnyxa 4BRAsieTCS yNUTKa, pacrnofiokeHHass BO BHyTpeHHeM Yyxe. B 6opbbe 3TO BTOPUYHBIN KaHan
nocTynneHns nHgopmMaumm, ogHaKo B HEKOTOPLIX criydasax Gnarogaps emy BOCNPUHMMAETCS 3BYK LLAroB UNn COBET
TpeHepa. Npepaosepne nabupuHTa, OTBEYaloLlee 3a YYBCTBO PaBHOBECUS, TaKKe HAXoOUTCS BO BHYTPEHHEM yXe U
nomoraeT NonyyYnTb O KaXOOM ABWKEHUN Ka4eCTBEHHYI MHOPMaLUIO, TaKylo Kak HanpasneHne u yckopeHue. Pornb
peLenTtopa paBHOBECUS B KOOPAMHALMM ABWKEHWI MOKa OKOHYaTENbHO HE BbIICHEHa (M3-3a €ro nopasutenbHO
CNOXHOro cTtpoenwusi). lNpegnonaraetcd, 4TO BecTUOYNsipHble CTUMYIMbl M UX MOBTOPHas addpepeHTauus umeroT
GonbLioe 3HayYeHre ansa 6opbObl, B YaCTHOCTK, ANst KOOPAVHALMMW OBKEHUA B Pa3HbIX HanpaBreHusIX.

3puTenbHas MHdopMauusa UrpaeT BaXkHYO pOfb B Havane cxBaTku, MO3BOSISI MPOTMBOMOCTaBUTb NO3e COMepHuKa
Hanbonee GnaronpuUsiTHbIA 3axBaT UK NepemecTuTb OopbOy Ha Kpal koBpa. B 3TOM crnydae KMHecTeTuMyeckue wu
3puTenbHbIE peuenTopbl paboTaloT B TECHOM B3aMMOCBS3N.

BepbanbHble pasgpaxutenu (gaxe ucxogswime oT cydbk) MOBUMM3YIOT Maccy UHGOPMaUMM 1 NO3BOMSIOT MPUHATD
nepBuYHble TakTuU4eckue pelweHus. (Ycnblwae dpady «cnegu 3a Horon», 6opeu mobunumadyeT Gonbwon obbem
nHdopmaumm, OueHVMBaeT ee, 4YTO MOXET YyCcKopuTb hnpouecc npuHATMS um/en peweHus). «Ha ocHoBaHuM
MMEIOLLEerocss onbiTa, BOCMPUHMMAEMbIX OBCTOATENbCTB M COXPAHEHHOW CEHCOPHO-ABUraTenbHOW WHopMaumum
BO3HMKalOT 06pasbl, KOTOpble Takke CBA3aHbI C BepbanbHbiM BbipakeHneM. Obpas ABMKEHMSA — 3TO BOCNpPOU3BeaeHne
B NaMATW OBWKEHUS, BbI3BAHHOE COOTHOLLEeHneM BepbarnbHbIX CTUMyoB» (5). Hdopmaumns, umetowas sHavyeHue ans
KOOpPAMHALUN ABWKEHUN, NPOSIBNAETCA B CMOXHOW KOMMMEKCHoW dopme, rae oTAenbHble KOMMNOHEHTbl AOMOMHAT
apyr apyra. Korga 3axseaT, BbITArMBaHve M BbiTankmBaHue nubo NoBOpOT NpOMCXO4AT B ONpedeneHHOM YacTu KoBpa,
Ha OCHOBaHWM MOMNYYEeHHOW MWHMOPMaUUM O CKOPOCTU U AENCTBUSIX BOCMNPUHMMAETCS He TOMbKO MEeCTO, HO U
NMPOCTPAHCTBO, YTO NO3BONSAET NOMYYUTb LENOCTHYIO KApTUHY BOCNPUATUS.

B cbopmupoBaHum agekBaTHONM peakumy Takke BaXkHY0 ponb UrpaeT namsTb, KOTopas npuobpeTaeT nHAMBUAYarbHbIE
YepTbl Yepe3 CMOCOBHOCTb AencTBoBaThb. [IBMXKEHWE M noBedeHVMe COMepHMKa Takke BbI3biBaOT pasfnyHble
OpraHM3aunoHHble U YMCTBEHHble npouecchbl. COBOKYMHOCTb BOCMPUSTUA M NamsaTu obecneymBaeT CnopTCMeHa
nHdpopmaumen, HeobxoogumMon ANs MbIWIIEHUS W NPUHATUS pelwleHui. Bocnpuatve v npuHATME pelueHns nmeroT
pa3nunyHble YPOBHW, Ha KOTOPbIX MPOUCXOAAT Gonee AnddepeHUMpoBaHHbIE NPOLECCHI.

Mo Bcel BepOATHOCTM, pesynbTaTbl NOCNEAHUX UCCNeaoBaHUA BbIHYXOAKT YYeHbIX U3MEHUTL CBOW TPaAMLMOHHBLIN
nogxop B Heckosbkux cdpepax. Kopa ronosHoro mosra 6bina pasgeneHa aHatomamy Ha A0S HECKOMNbKO BEKOB TOMY
Ha3ad. Mbl nonb3yemcst 371 e AeneHneM 1 No Cel AeHb, XOTA OHO He Mony4uno y6eanTenbHOro manonorm4eckoro
NN OyHKUMOHaNbHOro 060CcHOBaHUs. CeHCOpHbIe KNeTKM MOXHO 0BHapyXuTb B 3adHel 4acTu, CTEHKE W BUMCOYHON
gone kopbl. CTUMynbl OT peuenTopoB MO addepeHTHbIM HepBam NepefaarnTcs Ha MPOMEXYTOYHble CTaHuMu B
Tanamyce, Ha KneTku-pene, a C HUX — Ha MEepPBUYHbIA CEHCOPHbIN LEeHTp. 34eCb NPOMCXOAWUT MEepBUYHbLIA aHanu3
nHdpopmaumm. OTcloga MHdoOpMauus noctynaetT BO BTOPWUYHbIE U 3aTeEM TPETUYHbIE LEHTPbI, rAe BbINOMHAETCS
CnoxHasi obpaboTka U CUHTE3 NEPBUYHON CEHCOPHOM MHOPMauun. OTU LEHTPbl yXKe OTHOCATCH K accouuaTUBHOM
30He KOpbl 1 nepekpbiBatoT Apyr gpyra. CornacHo V. D. Nyebilicin, «CMHTE3 akTUBHOCTU HEPBOB COCTaBMSAET HEPBHO-
hM3MONOrMYECKY0 OCHOBY BOCMPUATUSA, MPeacTaBneHnn, cnefoB NamsaT U YMCTBEHHOMW XU3HW B IaAHHOW YacTu KOpbl,
co3fgaBaembix 6rnarogapst CEHCOMOTOPHOW aKTUBHOCTWY (6).

EOMHCTBO HeliporopmoHarnbHoi perynsuum obecneunsaeTcsl NobHOM fonel BMecTe ¢ runotanamycoM U rmnodgursom.
Bcnepctere vMMNynbcoB, MOPOXAAEMbIX MMMAOTanNamycom W fMMOUYECKON cUCTEMON, hOpMUPYETCH UHTEHLMS Kak
pes3ynbTaT NepBUYHOrO ApaiBa. AKTUMBHOCTb CO3HaHWsi, NPOrpaMMMPOBaHWE W pPerynupoBka MNOBeAEHUs Takke
nponcxognaT B No6How gone. OcHoBHOE HaszHavyeHWe No6HOWM 40NN — YyMCTBEHHAs! aKTUBHOCTb, MOHUMaHue npobrems,
nnaHuposaHue pelweHus, puKkcauusi B NaMsTV BaXHbIX AeTarnei, a Takke oLeHka peaynbTaToB. MepBuYHol dyHKLMeN
3TOro cneumanbHOro Perynupyrowero LieHTpa siIBNseTcst perynupoBka AEUCTBUNA, KOTOPbIE 3anfaHnpoBaHbl 3apaHee,
HO MOCTOSIHHO KOPPEKTUPYLTCH. OTO BCerga CBS3aHO C JIUYHOCMbIO U cumyayuel, YTo SBNAETCA Onpeaensiolmm
KOMMOHEHTOM BbICLLErO YPOBHS NOBeAeHMsl Yenoseka. [paBoe nonylwapue rofnoBHOrO Mo3ra sIBMSIETCA «TUXUM», OHO
obpabaTbiBaeT 06pasHylo MHGOpMaLMIO M MOMOraeT B MPOCTPAHCTBEHHOMW oOpueHTaumu. onywapusa coeguHeHbI
MO30NNCTbIM TENIOM, COCTOSILLUM M3 pMBPO3HON TkaHW, Griarogaps KOTOPOMY Monylapusi paboTaloT CUHXPOHHO, U
YernoBek CTaHOBMWTCH LUENbHOW NUYHOCTLIO. Bopubi mbimatomesi 8o30elicmeosamb Ha 3mMom MPoOUEecc npu mnomMouwu
pasnuYHbIX mexHu4yeckux rpuemos. MoryT BO3HMKHYTb Npobnembl B COOBLLIEHUN Mexay OBYMSA NONyLapusiMu, korga
13 0HOrO UCTOYHMKA B pesynbTaTte crieuuanvsaumm noctynaet MHopMaums 0 pasHbiX HanpaBreHnsX.
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dyHKUMA MO3XKeuKka, pacrnonoXeHHOro no3agu cTtBona Moa3ra, 3aknoyaeTrcs B obpaboTke u nepefade nonyydeHHon
MHbopMaUmM O pasnMyYHbIX MOSIOXKEHMAX TENa M YacTel Tena B MOTOpHbIE /aBuratenbHble/ LieHTpbl. Bes ceHcopHas
MHoOpMaUna MNPOXOAUT 4Yepe3 MO3IKEYOK;, 34eCb TaKKe MPOUCXOAUT TOHKAA KoopaAuHaUMs OBWKEHUA MbILUL,.
MpoBepeHHoe B 1970-x rogax wuccrnepoBaHWe Mnokasano, YTo peTukynsapHas dopmauusa UrpaeT BaXKHYK porb B
JearenbHOCTU HepBHoW cuctembl. CornacHo Lykkent, «myboko B agpe mo3ra CylleCcTBYyeT BHYTPEHHUI LEHTP
KOMMYHMKaALUN, KOTOPbIN KOHTPOMNMPYET MOCTYNatoLLytd CEHCOPHYD WH(MOPMaUM0 U MNOoCbiNaeT WHCTPYKUUKM C
coobLeHnamMn no nepudepudeckMMm MapLupyTam, U KOTOpPbIA TECHO CBA3aH C Gornee BbICOKO OpPraHU30BaHHbIMMU
CTPYKTYpaMu TOSIOBHOIO MoO3ra W KOpoW. BeposaATHO, 3oecb HaxogouTcs MexaHu3M 6HUMaHus W annapart Aansi
uUnbTpaUmMM CEHCOPHBLIX BXOAHbIX CUrHANOoB, OCHOBaHHbIN Ha bonee o6wem nepuenTMBHOM aHanuse» (3,4).

BOCﬂpVIFITVIe n namMdTb D,eVICTByI'OT BMeCTe, Nno3BOJiAA peWwnTb, MMeeTcAa Jn OOCTaTO4HO VIH(*)OpMaU,VIVI, 4yTOObI
OencTBoBaTb, MM HEOOXOAMMO NoAoXKAAaTb AONONTHUTENBHbLIX AaHHbIX.

CsegeHusa o namMsamu A0 CUX Nop HeToYHbl. [lpeanonaraeTcs, YTo KpaTKoCpoYHas namsATb UMEeT LLeHTPbl B CUHaMCcax.
KoanpoBaHue, BO3MOXHO, MPOMCXOOUT Ha YPOBHE CUHANTUYECKOro KOHTAaKTa; MOXET W3MEHATbCA dopma unm
KONNYECTBO FMUKOMPOTEUHOB, MPUKPENNEHHbIX K KNETOYHOW MeMbpaHe. XpaHeHne AOMroCpoYHbIX CRedoB namsATu
yXe TONMbKO U3-3a UX ANMTENbHOCTU HE MOXET OCHOBbIBATbCA Ha (huanyvecknx seBneHusx. BoamoxHo, B OTBET Ha
onpeaerneHHble XMMUYeckme npoueccol (POpMUPYIOTCS HENPOHHbIE CETU, YTO NMPUBOAUT K HOBbIM XapakTepUCTMKaM.
MamaTe 4venoBeka accoumatmBHa. OrpoMHble Maccbl MHQOPMaUUW, NPUSATHOW W  HEMPUATHOW, MOME3HOW W
6GecnonesHow, cneumanbHO 3ay4eHHOW MW 3anoMHMBLUENCS crydanHo. Npu npubnmwkeHnn K 9TMM BOCMOMUHAHMUAM
COMEepHMK MOXeT nonacTtb B NoByWKy. He cnyvanHo Gopuam He paspellaeTca Habnogatb 3a onpeaerneHHbIMM
conepHuMkamn wnm wux cxsatkamu! lNonyyeHve vHopmauum unu onbiTa 3apaHee MOXEeT Bbl3BaTb HEraTUBHYIO
peakuuio.

Bo3mMoOXHO, 3HaunTenbHas 4acTb CIOXHOW NepuenTUBHOMW 0BpaboTkM MPOUCXOAMT BHE cdiepbl CO3HaHWS, KOTOPYIO
MOXHO Ha3BaTb OCBEAOMIEHHOCTbIO. peaco3HaTenbHbIN peuenTop aHanM3upyeT MHOPMaLuio Ha OYeHb BbICOKOM
YPOBHE, U rae-To B 3Ton 06nactu uHdopmaums, Nony4yeHHas oT KaXaoro oTAenbHOro opraHa 4yBcTB, 00beanHAeTCs B
«obpa3s». [lpocTpaHCTBEHHasd oOpueHTauus SBNAETCA pe3ynbTaToM COYEeTaHUs 3pUTENbHOW, CMAyxXoBOW M T.M.
CEHCOpPHON nHdOpMaLMK, OHa 4OCTUrAETCH N KOHTPONUPYETCS nepemMeLLeHneM B MPOCTPaHCTBe.

M3yyeHnem TamH Mo3ra 3aHUMalOTCA Henmpobuonoru, ncuxonory, dapmakonorM, 3TOMorM, MaTteMaTuKu,
KOMMbIOTEPHbIE CMeUnanuncTbl, MHXEHepbl MO 3NEKTPOHMKE; KpoMe TOoro, chopmMupoBarnacb HoBasi OTpacilb Haykum —
KOrHUTUBUCTUKA. HekoTopble CeKpeTbl ObINM packpbiTbl, HO OHW €LLEe He 3aHSINIM CBOEro MecTa B rOfloBOSIOMKE MO
co3aaHuio Teopumn, koTopas bbl 00BACHANA BCe. XOPOLLO U3BECTHO, YTO YESTOBEK — HE MPOCTO MallnHa A5ist 06paboTkm
nHdpopmaumm. YenoBek YHMKanNeH, OH MNPUWBHOCWUT 4epTbl, CBSI3aHHble C ero/ee reHeTUYECKUM CTPOEHMEM,
NpMobpeTEHHbIM  OMbITOM, BOCMOMWHAHWSIMK, YyBCTBaMM, nNpegpaccygkamu W npenyoexaeHnsiMM  Oaxe  npu
nony4yeHun nHdopMaLlmmn, Ho B OCHOBHOM BO BpeMsi ee 00paboTku. Bce 31O BNMSET Ha peakumy v npugaeT Takon
OEeATEeNbHOCTU OTTEHKU U (haKTypy, YTO Ha3bIBAETCS aKTUBHOCTbLIO peakuum.

lMoka Heu3BeCcTHO, rae pacnornaraeTcs OCBeLOMSEHHOCTb. [Oe HaxoauTCa LUEHTP MbIWSEHUS, XapakTepucTuka
YMCTBEHHOW aKTUBHOCTM, CBOMCTBEHHAS TONbKO YErIOBEKY, UHOAMBMAYASbHbIE YEePTbl UMM UCTOYHUKN PasHbIX TUMOB
nosegeHus?

OpfHako 13 NPaKkTUYECKOro OMbiTa XOPOLLO U3BECTHO, YTO 8Ce Mpoucxodum e mozay!
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LUTTEURS ELITE ORIENTATION POUR INFORMATIONS TACTIQUES

Tibor Barna
Université Semmelweis, Faculté d'éducation physique et sciences du sport, de la Hongrie
barna@mail.hupe.hu

RESUME

Les mouvements sont extrémement complexes dans la lutte et pendant le match le lutteur est en mesure de les
réaliser grace a son / ses qualités motrices. En régle générale, le lutteur doit posséder une agilité trés développée, une
trés riche culture de mouvements, et devrait étre un maitre rapide et gracieuse de nombreuses techniques de lutte
complexes dans une variété de positions. Recevoir des informations de I'environnement concurrentiel, le traitement de
ces informations et en sélectionnant comment réagir est une exigence fondamentale pour le lutteur.

MOTS CLES: lutte, la tactique, l'information, le cerveau, la decision
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RELIABILITY OF A NEW TIME-MOTION ANALYSIS MODEL BASED ON
TECHNICAL-TACTICAL INTERACTIONS FOR WRESTLING COMPETITION
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’Research Group in Wrestling, Martial Arts and Combat Sports, Sao Paulo, Brazil

luchamx@gmail.com

ABSTRACT

The aim of the study was to determine the reliability of a new Time-Motion Analysis (TMA) model based on technical-
tactical interactions in the three Olympic wrestling styles: freestyle (FS), female wrestling (FW) and Greco-Roman
(GR). Two raters, one of them an expert researcher in performance analysis, and the other an active senior wrestler
and national level referee, separately analyzed a sample composed of 2 video-recorded combats per style (N=6)
downloaded from FILA"s World Senior Championships ‘11 WebTV site, using eleven categories as indicators for
classification and to determine the duration of the wrestlers actions in both activity and rest time. Inter-rater reliability
tests Cohen’s Kappa and Intra-class Correlation Coefficient (ICC) were used as Agreement Measures in order to
assess the categorical and duration data. Resulting values were classified as “substantial” for categorical agreement
per style and and “almost perfect” for agreement in duration and score-related actions. These results indicate that this
new TMA model can be considered reliable when being used by different raters.

KEYWORDS: technical-tactical combinations, performance analysis, time-motion analysis, inter-rater reliability.

INTRODUCTION

Time-motion analysis (TMA) of matches are used to investigate the physiological demands and technical and tactical
behaviors within combat sports, and they can also be applied to improve athletic performance. In the case of grappling
sports, they reveal the intrinsic intermittence in variations of technical and tactical actions, considering the constant
interruptions during the combat (3,8,10,13,14,15). This type of data can be used in a variety of ways to provide a
descriptive profile of a group, or for giving feedback about actions of the athlete and his/her opponents. For instance, in
wrestling combats, Nilsson et al. (15) showed that in the Greco-Roman World Championship 1998 a mean duration of
work and rest times of 37.2 + 9.8 and 13.8 + 6.0 s, respectively. This knowledge on work to pause ratio can be
employed in evaluations of specific skills and metabolic demands, which are analogous to real combats in terms of
anaerobic and aerobic characteristics.

Moreover, in spite of the large variability of interactions between wrestlers in a contextual dynamic performance, both
theory and experimental evidence point to the existence of patterns of technical and tactical interactions (9, 10). L6pez-
Gonzéalez (8) showed that women wrestlers who participated in the World Championship of 2009 demonstrate
organized attack combinations, which can emerge from the complex interactions regulated through their perceptual
processes. Incidentally, the results demonstrated that leg attacks as the main type of offensive skill used by winners.

During the creation of strategies, a great emphasis is placed on the ability to detect and record all critical technique
utilized at a championship performance, and this has been carried for many decades in wrestling (17). TUnnemann
(18), in a scoring analysis of the World Freestyle Championship 2011, presented similar results to Lopez & Alonso
(10), with leg attacks as the most effective attack of all technical structures, with 0.49 pts/min. The same author
demonstrated that these results are not new in freestyle wrestling combats: the World Championships of 2009 and
2010 also presented leg attacks as the main technical structure to achieve attack efficacy, with 0.27 and 0.34 pts/min,
respectively. Similarly, in the Greco-Roman World Championships of 2009, 2010 and 2011, the most effective type of
attack skills was the takedown, with an efficiency of 0.17, 0.24 and 0.12 pts/min, respectively (19). The importance of
these results culminate in the question of how athletes perform movements before they attack to get scores by specific
actions over the years, either by takedowns, leg attacks or any other type of offensive skill.

Based on these theoretical insights, Lépez-Gonzéalez (8) has attempted to model emergent technical-tactical patterns
which characterize how women athletes acquire scores in standing wrestling, based on three phases: preparation to
attack, technical execution and effectiveness. Results showed that the combination most used by women wrestlers to
obtain scores in standing position was displacement without contact to leg attacks (r = 0.667). Moreover, in close
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distance range, through control of the opponent (by arms, head, torso or some body part), the type of attack which
obtained more scores was the takedown (r = 0.503). The same author found other results from the Freestyle World
Championship of 2010, which demonstrated that the most frequently used combination was the control of the opponent
in medium distance range through secondary areas (both hands, wrists, forearms) followed by leg attacks (r = 0.587).
Moreover, in close distance range, through control of the opponent (by arms, head, torso or some body part), the type
of attack which obtained most scores was the takedown (r = 0.554).This knowledge of contextual factors, such as time
structure, number of applied attacks, previous attacks displacements and efficacy of attacks (8, 6, 18, 19, 20) can
potentially affect combat performance.

Previous research about TMA and technical and tactical analysis have reported how awareness of the contextual
factor can increase knowledge about physical demands and possible combinations to achieve scores (8, 11, 15, 18,
19, 20). However, TMA models that consider the combat as a system composed of different technical and tactical
actions producing specific physical demands are scarce. In addition, certain characteristics are essential in order to
carry a TMA analysis that considers technical and tactical aspects; without them, little credit can be attested for this
type of collected data. Information about the true or criterion value of the analysis and also tests between the observed
values are the most important indication of TMA model quality (4, 12). Therefore, the aim of the study was to
determine the reliability of a new time-motion model based on technical-tactical interactions in the three Olympic
wrestling styles: freestyle (FS), female wrestling (FW) and Greco-Roman (GR).

METHODS

Match Sample and Procedures

In order to verify the model’s application and its reliability measures, 30 videos from the Senior World Championships
2011 in the three styles were selected and downloaded from on-line FILA’s Webtv. These videos must have met the
criteria of containing at least one time each of variables of the TMA model. After that, six combats (two per each style)
were selected in a randomized format to proceed to the study application and the reliability test.

The reliability measures were assessed through inter-observer testing procedures. For this, the present research
involved two experts. The first, a 36 year-old, was considered the “criteria rater" through his expertise degree as a
wrestling coach for nineteen years, with central-american and pan-american medalists trained by him, as well as
having conducted research regarding technical-tactical performance analysis published since 2005 to the present. The
second, was an "in training rater", a 26 year-old, active wrestler, a National Team member between 2006 and 2010, as
well as a national level referee. For the inter-rater agreement, the first expert analyzed all combats selected and the
second expert analyzed the same combats separately, as indicated by previous research (4, 12).

Time-motion model and technical-tactical indicators

Technical and tactical variables were obtained from previous studies (8, 9, 10, 11) and were utilized to formulate the
list of TMA indicators used in the analysis. This group of variables was composed and consists of eleven categories:1)
“‘Motion”, 2) “Hand Fighting”, 3) “Pummeling”, 4) “Shot”, 5) “Standing Technical Movement”, 6 )*Push-out”, 7) “Par-terre
Set-up”, 8) “Par-Terre Technical Movement”, 9) “Danger Position”, 10) “Interruption”, and 11) “Pause between rounds”.
All criteria for the definition of each variable is described in table 1, where it shows the first nine categories were
considered “activity time”, and last two “rest time”. Categories four to nine were labeled with the color of the wrestler’s
singlet that performed the action, because in them situations of attack and defense are clearly defined. An illustrated
handbook was written with the concepts and criteria to determine the beginning and end of each category.

Collecting data and statistical analysis

The video review and classification of actions were performed with video analysis software LongoMatch 0.16.9, which
generated .csv (comma separated values) files containing the actions identified by each observer, ordered by
categories, start time, end time and duration of each. Data were exported to the SPSS © v.17 software, in order to
make two inter-rater reliability tests to assess three variables as potential applications of the eleven categories model:
Intra-class Correlation Coefficient (ICC) with confidence limits of 95% for the quantitative variable "duration”, that can
be interpreted as follows: 0-0.2 indicates poor agreement: 0.3-0.4 indicates fair agreement; 0.5-0.6 indicates moderate
agreement; 0.7-0.8 indicates strong agreement; and >0.8 indicates almost perfect agreement.
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Table 1. Description of Categories for the Time-Motion Analysis Model in Wrestling

T7C TTC PHASE
i ACTION CATEGORIES MAIN CRITERIA OPERATIONS (Examples,
CONCEPT |  (Activity) (Exampies)
=]
-
e
[ ispl.
o] q No contact between both wrestlers in OIS acemenls
= 1. Motion tandiag basktion - Feints (without contact)
g 8 po i - Changing levels (without shot)
—
]
3
E PREPARATION 2. Hand \Wrestlers make contact using only grips with
g (Standing Fi. hti & |palms to any part of arms, shoulder, neckand |- All grabs using only the palms.
=] . ghting
£ Position)
v
g - All grabs using the forearm to “hooking”.
© Use of forearm in conjunction with arm - Al grab‘f in chest-to-chest and shoulder-to-
2 3. (*hooking” and “locks")to hold the ches: posnjop ¢
8 Pummeling opponent’s upper limbs (arm, torso, waist, or | Al I°.c'“ (Le, Head Lof  Body Lock)
= head and arm together), - Breaking the opponent’s stance pulling or
= pushing.
@
-
>
c An abrupt, surprise body movement All movements to reach the opponent’s
g 4, displacing him/herself towards the opponent |legs (legs attacks)
w - Shot hip or knees level in order to reach the - Similar movements In Greco Roman to
2 g opponent legs, ankles or waist. reach the waist.
e
e O .
3 L h Starting from a segment control (a grip or tie
g £ EXECUTION 5. Sta“ding hg 3 € ) enp - All movements in Lafon's classification
b up), the attacking wrestler makes a <
» ©O Technical (see “FILA Master Degrees Program”); i.e.
[ v Q (Standing movement with his/her own body in orderto | . 3
s o S8S Body Shifts, Takedowns, Hip-toss, Body-drop,
—_ 9 Position) take-down or throw the opponent on the suple, etc.)
> ¢S Movement ground and to score, SZ5
— 3 v
-
]
Qo = : :
-t X Pushing movements just performed to
< > A wrestler carry-out their opponent out of P e R S R S NS
| 6. Push-Out the red zone, without use of a clearly vy g ppow 5 P
@
S % zone; no previous “Technical Body
@ Standing Technical Body Movement,
L |Movement”
3
@
@
3 PREPARATION Both Wrestlers are in par-terre position, Different positions in par-terre wrestling
= 7. Par-Terre nobody In danger position, and no concrete  |without danger position (i.e, four points or
Q. (Par-Terre q g M DS : %
@ e Set-up ~ attack (l.e.a gut-wrench, a cradle, an ankle referee’s position”, over belly lying position,
v Position) cross, etc). has started or even tried. head and arm lock from above, etc).
N -
-
-
o
8 EXECUTION 8. Par-Terre The attacking wrestler makes a movement
5 (P Torre Technical L lwith his/her own body in order to put the - All movements in Lafon’s classification (i.e.
= oL Body opponent in “Danger Position” (the Turn-over, Tilts, Go-behind, lift and tilt, etc.).
g Position) Movement opponent’s back exposed to the ground).
v
]
=
©
E CONTROL The offensive wrestler maintain to her/his AN typas 5f danger poikiie contio)
Both Standing | 9. Danger N " ition” s |
g { e % _' PEPOGSIE N Ranenr pOSltllon fopponents (seated head and arm lock, chest to chest
- and Par-terre Position [ back facing the mat), starting the count for ol o)
ft Position) the “extra point” for a five seconds retention. o2
10. Interruption The combat are interrupted by referee.
REST TIME

11. Pause between Rounds Mean time between rounds.
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In addition, Cohen's Kappa was used to determine the degree of categorical agreement of all the actions identified,
and the degree of agreement regarding the component actions of the Technical-Tactical Combinations (TTC) that gave
technical points to the wrestlers. A scale proposed by Landis and Koch (7) was used to validate the resulting index,
which can be interpreted by the classification: 0.0 to 0.2, poor; 0.21 to 0.40, fair; 0.41 to 0.60, moderate; 0.61 to 0.80,
substantial; 0.81 to 1.00, almost perfect. For all analysis, the significance level of p < 0.05 was used.

RESULTS

The ICC index of the actions frequency analyzed in total and separated by style is shown in table 2. The criterion rater
classified 546 actions in total. The ICC results showed the classification of “almost perfect” for the analysis in FS, FW
and GR.

Table 2. Intraclass Correlation Coeficient (ICC), total and per style.

varae | Ao | Femae | Freesute | Roma
(2 combats)

Frequency* 546 146.0 168.0 232.0

Percent* 100.0 % 26.7 % 30.8 % 42.5%

ICC 0.967 0.960 0.985 0.956

Low Limit 0.962 0.945 1.0 0.943

Upper Limit 0.973 0.971 0.989 0.966
Sig. 0.0 0.0 0.0 0.0

*Data by Criterion Observer

The ICC index and the frequency of the actions analyzed in total and separated by action category are shown in table
3. Seven of the eleven variables ( “Motion”, “Hand Fighting”, “Shot”, “Par-terre Set-up", “Danger Position”,
“Interruption”, and “30 s of Pause") were classified as "almost perfect agreement". The variable “Par-Terre Technical
Movement” was classified as “moderated agreement” and only three variable analysis had “fair’” ("Pummeling" and
“Standing Technical Movement”) or poor agreement (“Push-out"). The Kappa index for the general data was classified
by “substantial” (p < 0.001), as shown in Table 4. The Kappa index for the data that compose the effective TTC are

shown in table 5. The index was "almost perfect” (P < 0.001).

LTable 3. Frequency and Correlation Coeficient (ICC) by Action Category.

2. . 7. Par- 8. Par- 11.
. 1. 3. 5. Standing 6. 9. Danger 10.
Variable Motion F::]?]rt}ﬂg Pummeling o S Technique | Pushout ;Strlrjf) Tel—ﬁrrlri:ue Position | Interruption ngfe
Frequency | 149 | 164 45 19 31 4 39 29 9 19 6
Percent* | 29.0% | 31.9% 8.8% 3.7% 6.0% 0.8% | 7.6% 5.6% 1.8% 3.7% 1.2%
ICC 0.867 | 0.837 0.225 |0.826 | 0.445 -0.9 0.913 0.603 0.992 0.992 0.984
Low Limit [ 0.816 | 0.778 -0.4 0.549 -0.2 -27.9 | 0.834 0.2 0.964 0.1 0.888
ULﬁ’rf]‘;r 0.903 | 0.9 0574 |0933| 0732 | 09 | 0.954 | 0.814 1.0 1.0 1.0
Sig. 0.0 0.0 0.201 0.0 5.0 0.691 0.0 8.0 0.0 0.0 0.0
*Data by Criteria Observer
Table 4. Kappa index for general data.
Asymp. Std. | Approx.| Approx.
Value Error.? T Sig.
Measure of Agreement Kappa 0.661 .023| 36.802 .000
N of Valid Cases 546

. Not assuming the null hypothesis.
. Using the asympotic standard error assuming the null hypothesis
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Table 5. Kappa index, only effective TTC component actions.

Asymp. Std. | Approx.| Approx.
Value Error.® T Sig.
Measure of Agreement Kappa 0.851 .079 8.851 .000
N of Valid Cases 27

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis

DISCUSSION

In this study, reliability was evaluated using two different types of agreement, depending on the feature of each
variable: categorical agreement, by classifying a given action, and temporary agreement in which was marked the
beginning and end of the action, and therefore its duration in seconds. Regarding categorical agreement, it is important
to highlight the low frequency categories in combat that allow one to score technical points, such as "shot", "push-out"
and "danger position". Because of their low frequency in this study did not allow for statistical evaluation, there was no
comparison of categorical agreement by styles. Instead this dynamic led to make two assessments of categorical
agreement: one of total data, and another partial data only with actions that integrated the effective TTC to achieve
technical points, so that the proportion between the different categories is balanced statistically. This last evaluation
was made considering that the history in the research and reports on competitive activity of the wrestler since the early
60's to present, is the technical analyses (1,5,16,17,18,19,20) called "scoring analysis", only examining the technical
actions that result in points being scored. By collecting data using the present TMA Model all TTC variables can be
studied.

The Kappa index was classified as “substantial” for the assessment of categorical agreement with all data, but was
significantly higher, “almost perfect”, for the actions that integrated the effective TTC. The exceptions that have low
ICC values are “Pummeling”, “Standing Technique” and “Push-out’. This situation can be observed clearly when
preceding an effective standing techniques, the attacking movement reveals its intentionality and causation as
preparatory actions, but not when the technique fails to be effective. About “Pummeling”, as already noted different
authors, current rules encourages wrestlers to avoid to set-up in full contact (11, 16, 18), so this type of grips are very
brief and dynamic, being common the interaction algorithm “Motion — Hand Fighting — Pummeling - Motion" where
"Pummeling" appears mostly. This makes it difficult to determine the duration, except when it is followed by the
execution of an action attack technique, for example in an algorithm "Pummeling - Standing Technique — Danger
Position”. Regarding the “Push-out”, two aspects can be considered as influential in their ICC: its frequency was lowest
even taking into account the ineffective attempts (less than 1% of the 546 observed actions), and the algorithms in
which it appears are varied, can be derived from virtually any other action, as with pummeling, a shot or a standing
technique, and even sometimes, its execution can be masked by other sequences, such as a preparatory action, or in
a defense or counterattack.

Finally, the complexity and variety of Standing Techniques, as shown by Lafon in the “body movements” classification
(6), is a reasonable explanation for the level of duration agreement since it takes into account all unfinished, ineffective
attempts. In the categorical agreement measure with an effective TTC, each one includes a clearly finished Standing
Technique, and is easier to determine their beginning and end.

CONCLUSIONS

The wrestling TMA Model for studying the activity in wrestling exceeded the values that have been established for
minimum acceptability, and therefore can be considered to be a reliable model when used by different raters, even if
one of them are not an expert researcher in performance-analysis. Since the handbook was written in English, we can
anticipate the same results when applied internationally. The agreement degree on the duration of “Pummeling”,
“Standing technique” and “Push-out” when are not related to an effective TTC suggests the need to improve their
technical criteria for the beginning and finish of each.

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

The TMA model described can be used for virtually any level (from youth clubs to senior international), yielding data
that can guide both physical preparation (by inferring their physiological consequences) and technical-tactical
preparation (to contantly evaluate the modifications in technical-tactical behavior throughout a season), and it is
practicable for application by using affordable software such as Longomatch© for Windows®, TimeMotion© and
PLATOsport®© for iOS©, or Dartfish' Easytag®© for both iOS© and Android© operating system.
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HAOEXXHOCTb HOBOM MOAENN AHANU3A OBUXEHWA N BPEMEHU UX
BbINOJIHEHUA HA OCHOBAHUU TEXHUKO-TAKTUYECKUX
B3AMMOAENCTBUN B BOPLIOBCKUX CXBATKAX

Hasua Sayapaoo Nonec-MoHcanec!, BbsiHka leapKa2

1CI‘IOpTVIBHbII7I ueHTp KBuHT, AryackanbeHTtec, Mekcuka, 2I'pynna nccnegosarenen B obnacty 6opbbbl, 00eBbIX
WCKYCCTB M CNOpPTMBHbIX eanHobopcts, CaH-MNayny, bpasunus

PE3IOME

Llenbto gaHHoOro uccnegoBaHvs Obino onpeaeneHne HageXxXHoOCTU HOBOWM Modenu AHanusa OBWXKEHUA U BPEMEHMU KX
BbiNnoNHeHnss (TMA), Ha OCHOBaHWM TEXHUKO-TAKTUYECKMX B3aUMOLENCTBUN B TPEX ONMMMMMNCKUX CTUNAX 60pbObI:
BonbHon 6opbbe (FS), xeHckon BonbHOM Bopbbe (FW) n rpeko-pumckon 6opbbe (GR). [1Ba nccnegosartensi, oauH 13
KOTOPbIX ABNSANCSA YY4EHbIM-3KCNEPTOM B aHanm3e pes3yrnbTaTUBHOCTU, a BTOPON — AENCTBYOLWMM GOpLOoM B3pOCHoro
paspsigia M OOKOBbIM CyAbel HaLMOHANbHOrO YPOBHHA, HE3aBUCUMO aHanuanpoBanu BbIOOPKY, COCTOSLLYIO U3
BMAeOo3anucer noeauHKoB, MO 2 cxBaTkM AN Kaxgoro Buaa 0opbbbl (N=6), ckayaHHbIX C canTa OHnamnH-TB
YemnuoHata mupa FILA 2011 r. Bo B3pocnom paspsge, N0 oAMHHaAUaTU KaTeropusiM, CRy>XMBLLUMM OCHOBaHMEM Ans
Knaccudukaumn n onpegeneHns MnpogospKUTENbHOCTM OEWCTBUA OOpLUOB B nepuogbl akTMBHOCTM WM oTApixa. B
KayecTBe Mepbl cornacus Ans OUEHKU AaHHbIX MO KaTeropusm u NpogosPKUTENbLHOCTW MCNONb30BanuUCcb TeCTbl Ha
MEXIKCMEPTHYIO HaAeXHOCTb kanna KosHa v BHyTpuknaccoBbil KoadpduumeHT koppensdumm (ICC). lMonyyeHHble
3HayeHus OblNK oLeHeHbl Kak “CyLlecTBEHHOe cornacue” no Kateropmsam B KaxaoM cTune un “novytn nonHoe cornacue”
Mo NPOAOIMKUTENBHOCTU N OENCTBUAM, NPUHOCALLMM OYKM. DTN pe3dynbTaThl MOKa3bIBAKOT, YTO JAHHYIO HOBYIO MOAesNb
TMA MOXHO cYMTaTb HaAEXHOW NPU NCMONb30BaHUN ee pasHbIMKN IKCMepTaMu.

KINKOYEBBIE CJIOBA: TexHuKO-TakTU4eckne KkoMOuHauuMu, aHanuM3 pes3ynbTaTUBHOCTW, XPOHOMETPUpPOBaHUE
OBWKEHWIN, MEXIKCMNEePTHAsS HagEeXHOCTb.

BBEOEHUE

AHanu3 OBMXEHUA N BPEMEHU KX BbIMonHeHMs (TMA) B cxBaTke UCMOMNb3yeTcs AN UccnefoBaHnst (U3nonormiyecknx
TpeboBaHUA N TEXHUKO-TaKTUYECKOro MOBEAEHUsI B CMOPTUBHbLIX e€AMHOBOPCTBax, OOHAKO €ero MOXHO Takke
NPUMEHATb OS5 NOBbILWEHNS CNOPTUBHON pe3yrbTaTUBHOCTW. B rpanninHre Ha oCHOBaHUW pPErynsipHbIX NepepbiBOB B
Xode noeauHka ObiNo BbISIBNIEHO MOANIMHHOE YepenoBaHMe pPasfMYHbIX TEXHUYECKMX W TaKTUYECKUX OEeWCTBUN
(3,8,10,13,14,15). 3TOT BMA AaHHBLIX MOXXHO UCMONb30BaTh Pa3NMYHbIMKM cnocobamn Ang BbIBEAEHUS ONMCATENbHOro
npodomns rpynnbl unu obecneveHnss obpaTHOW CBA3M B OTHOLUEHUW AENCTBUN CMOPTCMEHa W ero/ee COMNepHUKa.
Hanpuwmep, B 6opuosckmx Bugax cnopta Nilsson et al. (15) nokadanu, 4To Ha YemnuoHaTe mMmpa No rPeKo-pUMCKOW
6opbbe 1998 r. cpegHAA NPOOOIMKUTENBHOCTL NEPUOAOB aKTUBHOCTU 1 oTAbIXxa coctasuna 37.2 + 9.8 n 13.8 £ 6.0 ¢,
COOTBETCTBEHHO. MOXHO NPUMEHATH 3TWM CBEAEHWS O COOTHOLUEHUM paboyero BpeMeHW W nepuoga oTAabixa npu
OLIEHKE KOHKPETHbIX TpeboBaHUM K kBanudmrkauum n Metadbonmyeckum nokasatensiM, KOTopble aHanornyHbl peansHom
CXBaTKe B NilaHe aHa3pPobHbIX 1 a3pPObHbLIX XapaKTepPUCTUK.

Bornee Toro, HecmMOTpsA Ha 3HauuTenbHble KorebaHus B3anMMOAEWCTBMN Mexay Gopuamu B KakOoW KOHKPEeTHON
OVHaMUYEeCKON CUTyauun, TeopeTUYecKMe 1 3KCNepuMeHTanbHble JaHHbIE YKasblBalOT Ha CyLLecTBOBaHWE MoAernen
TEXHUKO-TaKTMYeckux B3ammogenctemn (9, 10). Lépez-Gonzdélez (8) nokasarn, 4TO y >XEeHLMH-00pLOB, NPUHUMABLUNX
yyactme B YemnuoHate mupa 2009 r., OTMeYanuMCb OpraHu3oBaHHble KOMOWHAUMKM aTak, KoTopble MOryT
copMMpPOBaTLCH U3  CINOXHbIX B3aMMOAEWCTBUMW, perynupyemMblX UX nepuentMBHbIMK npoueccamun. KcrtaTw,
pe3ynbTaTbl MOKa3anu, 4To OCHOBHbLIM BMAOM aTaKyloLMX AeACTBU nobeanTenen SBnsa0TCA aTakyu HOM ConepHuKa.

Bo Bpems chopmupoBaHusa ctpaTtermin 6onblioe BHUMaHMe yaensieTcd cnocobHOCTM BbIBUTb W 3aperncTpupoBaTth Bce
BaXXHbl€ MPUEMbI, UCMONb3yeMble YEMMMOHaMK, U B 6opbbe 3Tn MccnegoBaHWs NPOAOIMKATCA Y)Ke MHOro 4eCATKOB
net (17). Tinnemann (18) B aHanun3e o4koB YemnuoHaTa Mmmupa no BonbHon 6opbbe 2011 r. npuBen gaHHbIe, CXOAHbIE
c pe3synbTtatamu Lopez & Alonso (10), cBMAETENLCTBYOLME O TOM, YTO aTakm B OTHOLLEHUN HOT sIBNAOTCA Hanbonee
a(ppeKkTNBHLIM aTtakylowmmM npuemom, npuHocawmum 0.49 oykos/MuH. TOT e aBTOp Nokasar, YTO 9TU pe3ynbTaTbl He
HOBbI ANs NOeAUHKOB MO BOMNbHOM 6opbbe: Ha YemnmnoHaTax mupa 2009 1 2010 rr. aTakm Np B OTHOLLUEHWUM HOT Takke
6binn Hanbonee 3dEKTUBHBIM aTakylwum npvemom, npuHecwum 0.27 u 0.34 OYKOB/MWH., COOTBETCTBEHHO.
AHanorn4yHo n Ha YemnuoHatax mupa no rpeko-pumckon 6opsde 2009, 2010 n 2011 rr. CambiM 3pPEKTUBHBIM BUAOM
atakm Obin TankgayH, nokasaBwun addektnBHocTe 0.17, 0.24 n 0.12 o04koB/MUH., COOTBETCTBEHHO (19).
KynbmunHauuen aTmx BaKHEWLIMX pe3ynbTaToB SABMSETCA BOMPOC, KakuMm obpa3om B TeYeHue psga NneT CnopTCMEHbI
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BbIMOSHAOT OBWXKEHUSI MEpes atakon Ang nonydeHnst O4KOB C MOMOLLBIO crieunarnbHbIX OBWXKEHWUI, Oyab TO TaMKOayH,
aTaka B OTHOLUEHWUM HOT Unu nobor Apyron BUA aTaku.

Ha ocHoBaHuM 3aTMX TeopeTudeckux npeanocbinok Lopez-Gonzalez (8) nonbiTancs cMogenvMpoBaTth CyLLeCTBYOLME
TEeXHUKO-TakTnyeckme obpasLbl, KOTOpble XapakTepusyloT Habop 04koB HopLiamu XEHCKOro nona B CTOMKE Ha Tpex
aTanax: NoaroToBKa K aTtake, TeXHMYECKoe UCMNOoNHeHne n 3pdeKTMBHOCTb. Pe3ynbTaTthl nokasanu, 4To ang Habopa
OYKOB B CTOWKE XEHLLMHbI-B0pLbl Yalle BCEero MCnonb3oBanu ataku nepemelleHnemMm 6e3 koHTakta Hor (r = 0.667).
Kpome Toro, B 6opbbe Ha Gnv3kon AUCTaHUUKU NpU NOMYyYEHUU NPEBOCXOACTBA HaA conepHuLeln (B OTHOLLEHUN PyK,
ronoBbl, TOPCa UNKU kakon-nMbo vyactu Tena), 6onblue 04KoB Habmpanock Npu nomolum TankgayHa (r = 0.503). ToT xe
aBToOp nony4un gpyrue pesynbstatel B YemnunoHate Mupa no BonbHon 6opbbe 2010 r., cornacHo KoTtopbiM Hanbonee
pacnpocTpaHeHHon KombuHauuen Obino nofnyYyeHne MpPEeBOCXOACTBA Had COMEPHMKOM Ha CpedHen AUCTaHUMM B
OTHOLLUEHMUN AOMNOJMHUTENBHbIX 30H (00e KUCTW pYK, 3anscTbs, NPpeansieyvbsi) ¢ Nocneayowen atakon B OTHOLLEHUN HOT
(r = 0.587). B 6opbbe Ha GnvkHen OUCTaHUUKM, NOCIe 3aBOEBaHMS NPEBOCXOACTBA Haf COMEPHMKOM (B OTHOLUEHUN
PYK, FOfoBbl, TOPCa UMM Kakon-nmbo yactu Tena), BUAOM aTaku, NPUHOCKMBLUUM Hanbosbllee KONMYECTBO OYKOB, Obis
TavikgayH (r = 0.554).9T1 cBegeHns 0 BRMSHMM OOCTOATENLCTB NoeAnHKa, Takux Kak CTPYKTypa BPEMEHU, KONTMYEeCTBO
NpoBeAeHHbIX aTak, nepeMeLleHne npeablaywmx atak n acpgekTnBHocTb atak (8, 6, 18, 19, 20), noTeHumManbHO MOryT
oKasaTb BNUSHWE HA Pe3ynbTaTMBHOCTb B CXBATKe.

Mpegblaywime wnccnegosaHus TMA M TeXHMKO-TAKTUYECKMWA aHanu3 nokasanu, kakum obpasom 3HaHue
0BCTOATENLCTBEHHbLIX (DAKTOPOB MOXET YBENMYUTbL OCBEAOMIEHHOCTb O (huandecknx TpeboBaHMAX M BO3MOXHbLIX
koMbuHaumax ans Habopa oukoB (8, 11, 15, 18, 19, 20). OgHako mogenen TMA, B KOTOpbIX MNOEAMHOK
paccMmaTpuBaeTCsl Kak cucTema, COCTOsAWas M3 PasfuyHbll TEXHUYECKMX W TaKTUYeCKUX AENCTBUWA, ONA KOTOpbIX
HeobXxoaMMbl KOHKpeTHble dum3nyeckue npeanochinkv, HegoctaTouHo. Kpome Toro, And BbIMONHeHWs aHanu3a TMA
peLuarLLyto pofib UrpaloT onpeaerieHHble XapakTePUCTVKN, YYMTbIBaKOLWMEe TEXHUYECKME U TakTUYeckne acnekTol; 6e3
HMX noaobHble MonyvyeHHble AaHHble ManogocToBepHbl. WMHdopmauus o AelcTBUTENbHOM WM HOPMAaTUBHOM
3HaYeHUM aHanusa u TeCTbl MexXay NoNy4YeHHbIMU 3HAaYEHNAMU ABMATCA Hanbonee BaXXHbIM NoKasaTeneM kayecTsa
mogenn TMA (4, 12). Takum 06pasom, Lenbi AaHHOrO uccnegosaHus Oblno onpegeneHne HagexXHOCTU HOBOM
mMogenu AHanm3a ABMKEHUNA N BPEMEHW NX BbINOMHEHNST HA OCHOBAHWUMN TEXHWKO-TaKTUYECKMX B3aMMOAENCTBUN B TPEX
onMMNUCKMX Braax 6opbbbl: BonbHom (FS), eHckon BonbHon (FW) u rpeko-pumckon (GR).

METOAbI

Bbi6opka n npoueaypbl

[ns nooTBEpXAeHWS NPUMEHUMOCTN MOAENW 1 MoKa3aTenemn ee HageXHoCcTn 6bino 0TOBpPaHO 1 3arpy>keHo C OHMNanH-
TB FILA 30 Buaeosanucen ¢ YemnuoHata Mmpa Bo B3pocriom paspsige 2011 r. no Tpem ctunsiMm 6opb0Obl. ATK 3anucu
OOIMKHbI ObIN OTBeYaTb CrieayroLeMy KpUTEPUIO: B HUX OOMKHA Obina He MeHee OJHOro pasa BCTpeyaTbCs Kaxaas
nepemeHHass mogenu TMA. lMocne aToro cny4anHbiM 06pa3omM 6bino 0TobpaHo WecTb NOeaUHKOB (MO ABa KaXaoro
cTunsa 60pbObI) A4NA NPUMEHEHUSA UCTLITYEMOW MOAENM U MPOBEPKM HA HAAEXHOCTb.

lMokazaTenn HageXHOCTUM OLEHMBANMCb C MOMOLLBIO MEXIKCMEPTHOW MpoBepku. [ns 3Toro Kk yvyactmo B OaHHOM
uccrnegoBaHun ObINo npueredeHo aea akcnepTta. OguvH m3 Hux, 36 neTt, BbICTynan B ponu "cheuuanucrta no
KpuTepuam", Tak kak obnagan kBanudukauuen akcneprta, B TeveHwe AeBsATHaguatu net pabotas TpeHepoMm no
6opbbe 1 nmesa cpegm CBOUX NOSOMEYHbIX MEOANMCTOB LeHTParbHO-aMePUKaHCKOro 1 NaHaMepuKaHCKOro YpoBHS, a
Takke MpoBOASA MCCredoBaHWs B 00NacTu aHanmMsa TEeXHUKO-TAKTUYECKOW pe3ynbTaTUBHOCTU, pesyrnbTaTbl KOTOPbIX
nybnukosanucb ¢ 2005 r. no HacToswee Bpems. Bropbim, BeiCTynawLwum B ponu "cneumanucTta no noarotoske”, 6bin
26-neTHWIA y4acTBYHOLIMIA B COPEBHOBAHWSIX Bopel, YneH HauuoHanbHou cbopHon B nepuog 2006-2010 rr., a Takke
OOKOBOW CyAbs HaUMOHaNbHOrO YpPOBHSA. [NA OOCTWXEHWs HAOEXHOCTU MEXIKCMEPTHLIX pe3ynbTaToB MepBbIA U
BTOPOW 3KCMepTbl aHanuaupoBanuM Bce OTobpaHHble MNOEeAWHKM HEe3aBMCMMO, KaK YyKasaHo B Mpeablayliem
nccnegoBaHuu (4, 12).

Mopenb aHanusa ABMXXEHUA U BPEMEHU N TeEXHUKO-TaKTU4YecKue napameTpbl

TexHUKO-TaKTUYeCcKne nepemMeHHble Obinn B3sITbl U3 Npeablaymux ucenegosadui (8, 9, 10, 11) u ucnonb3oBaHbl AN
co3fgaHusa cnucka napameTpoB TMA, yuuTbiBaeMmbix nNpyv aHanm3e. OTa rpynna MepeMEHHbIX CcocTosna M3
oavHHaguatn kateropun:1) “OwkenHne”, 2) “Bopbba kuctamm pyk’, 3) “Bopbba pykamu”, 4) “CTtpemuTenHoe
aenicteune”’, 5) “TexHnyeckoe aBwxeHve B cTtomnke”, 6 )‘BbitankuBanue”, 7) “Nosvuma B naptepe”, 8) “ TexHunyeckoe
aBwkeHve B naptepe”, 9) “OnacHoe nonoxenue”, 10) “INepepbiB” 1 11) “Maysa mexay payHgamu”. Kputepun ans
onpeneneHusl Kaxaon nepeMeHHon onucaHbl B Tabnuue 1, U3 KOTOPoW BMAHO, YTO NMepBble AEBATb KaTeropui Obinu
OTHeceHbl K “nepuogy akTMBHOCTW, a nocrefHue ABe — K “nepuofy otapixa”. Kateropun 4-9 nomeyanucb LBETOM
TPUKO CMNOPTCMEHA, BbIMOSMHSBLLIEro MpuMeM, MOCKOMbKY B 3TUX KaTEropusiX MOXHO YEeTKO BblAENUTb aTakytoLlyo U
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060POHUTENBHYIO No3uLMIo. NSt onpeaeneHnst Hayana U KoHLa KaXkgoi kaTteropum Gbin HanvucaH UnmCcTPUPOBaHHbI
CMPaBOYHUK C NEPeYnCTIEHNEM HEOBXOANMbIX KOHLIEMLMIA N KpUTEPUEB.

CO60p faHHbIX N CTaTUCTUYECKUW aHanu3

MpocmoTp BMAeosanucu m knaccudukaums OencTBUs NPOBOAUNUCL Ha nporpammMHOM obecnevyeHun Onsg aHanumsa
BMaeodaHHbIx LongoMatch 0.16.9, npu nomowim KOTOpOro cosgaBanucb pannbl B dopmate .CSV (3HadeHus,
pasgeneHHble 3anaTbiMK), coaepXallme OTHECEHHbIe K Kakon-nnbo kaTeropum OenNcTBUs, OOHaAPYXEHHbIE KaXKabIM U3
3KCMEepPTOB, BPEMSA Hayana, Bpems KOHLa M NPOAOIHKUTENBHOCTb Kaxaoro Aenctaus. [laHHble 3KCnopTUMpoOBanuchb Ha
nporpammHoe obecneveHne SPSS © v.17 ons npoBefeHWs OBYX TECTOB Ha MEXIKCMEPTHYH HAAEXHOCTb C Lienblo
OLIEHKN TpeX MepeMEHHbIX Kak BO3MOXHbIX NPUMEHEeHWA Moadenn ¢ OAUHHaALAaTbio KaTeropusiMu: BHYTPUKIACCOBLIN
koadpdpuumeHT koppensaumm (ICC) ¢ rpaHuuamMm OOBEPUTENBHOrO MHTEpBana Ans KONMYECTBEHHOW MNEpPEeMEHHON
"npogosmknTenbHOCTL” 95%, KOTOPYH MOXHO WMHTeprnpeTMpoBaTb crnefylowmm obpasom: 0-0.2 o3HavaeT cnaboe
cornacue: 0.3-0.4 o3Ha4vaeT HepocTtaToyHoe cornacue; 0.5-0.6 o3HayvaeT ymepeHHoe cornacue; 0.7-0.8 o3Havaet
cunbHoe cornacue; n >0.8 o3HayaeT NoYTH NOrHoe cornacue.
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Tabnuua 1. OnncaHue KaTeropuin ana MOAeNn aHanusa OBUWXEHUIA N BPEMEHUN MX BbINONHEHMS B 6opbbe

Stan TTC
(akTMBHOCT

Onpepenexne
TTC

Kateropuu geicraus

noaro-
TOBKA

e| Huxe

(cTolika)

OCHOBHble KpuTepuu

MpuvmeHeHune (npumepbl)

1. snxkeHne

OTcyTcTBME KOHTaKTa Mexay 6opuamu 8
cToliKe.

! 06

Aencteus
(6e3 KoHTaKTa)  M3meHeHMe ypoBHA (6e3
CTPEMUTENBHOTO AeNCTBUSA)

KUCTAMM PYK

KoHTakT ocywectenfetcA TONbKO B Buae
3axBaToB Nag0HAMU ntoboit yactm PYKH, nneva,
weun 1 ronosbl CONepHuUKa.

Bce 3axBaTbl, MPOM3BOAMMbIE TONBKO MpU
NoMOLLM 1ajoHeNn

3. bopbba
pyKamm

K BbIMNOJT

Mcnonb3oBaHWe Mpearn/ieybss OLHOBPEMEHHO C
pyKamu (COeAMHEHMe PYK B KPIOYOK W B 3aMOK)
[ANA YAEPKAHWUA BEPXHMX YacTeil Tena conepHuka
(pyK, Topca, 06.1aCT NOACHNLBI MW FO/IOBbI U PYK
BMmecTe)

Bce 3axBaTbi, NpoBOAMMbIE C MOMOLLbIO
npeanneynini ANA COEANHEHUA PYK B KPIOYOK.
Bce 3axBaTbl B NONOMEHUM TPYAb-K-Tpyau Uan
naevo-k-rpyan. Bce  «3amku»  (Hanpumep,
3axBaT B 3aMOK [O/IOBbl, 3aXBaT B 3aMOK
Tynosuwa). M3meHeHMe NO3ULUM COMEPHUKa
nyTem TONKaHMA AW BbITATUBAHUA

Pe3koe, HEOMWAAHHOE [OBUKEHWE TEOM C
nepemelleHrem 6opua Ha yposeHb Gedep wau
KONEHel COMEepHUKA C LE/bIO JOTAHYTLCA A0 HOT,
WMKONOTOK UM NOACHULUbI CONepHMKa

Bce [ABMXKEHMA C Uenblo  AocTath
CcOMepHUKa (aTakoBaTb HOrM)

HOrn

CxofHble ABUXKEHMA B rPeKo-puMcKoi 6opbbe
C Le/1blo AOTAHYTLCA 4,0 NOACHULIbI

5.TexHu-
yeckoe
ABUKeHWe
TEeNom B
CToViKe

HaunHaa c KOHTPonA oAHOW 4acTn Tena (3axeaTt
WM «cBA3bIBAHME»), aTaKylowmii Gopeu, Aenaet
ABUXKEHME TeNIOM C LieNIbio MPOU3BECTU TIMKAAYH
6o BPOCOK ComepHUKa Ha KoBep W 3apaboTaTb
OUKM.

Bce paBuxenua B knaccudmkaumm Lafon (cm.
Mporpammy mactepa  FILA);
Hanpumep,  nepeHochl ToWKAAYHbI,
6pockn yepes 6eppo, 6POCKM Yepes CruHy,
6pOCKM MPOrMbom u T.M.

Ha CcTeneHb

Beca,

6. BbiTanku-
BaHue

bopel, BbIBOAUT CBOEro COMEpPHUKa U3 KpaCHOﬁ
30HbI 6e3 npl ABHO  BbIp: oro
TexXHUYEeCKOoro ABUXKEHUA TeNOM B cToliKe

TONYKM, BbINONHAEMbIE AN1A BbIBOAA CONEPHUKA
B 3aWWTHYIO 30Hy; 6€3 npeawecTsytowero
BbIO, «T KOro
Tenom»

A8

7. No3numsa B
naprtepe

; HEHME
" (cTolika)
B

H

N noar-

c TOBKA

(napTep)
.
BbIMNO/I-

n

HEHUE

(napTep)

O6a 6opua B napTepe, HUKTO He HAXOAWTCA B

OMNacHOM  MONOXEHWW, M  Havanacb Aoban
onpesjeneHHaa  ataka  (Hanpumep,  6pocok
HaKaTOM, 3axBaT HOTM W lueu, NepeBopoThI
CKpY! CKpeuwj, 2oneHel u

m.n.) nvbo YXe BbINO/IHEHA NONbITKA aTakn

PasnuuHble No3uumm B naptepe, 6e3 onacHoro
NONOXKEHNA (Hanpumep, ueTblpe O4YKa WK
«NO3WULMA, Ha3Ha4eHHan BOKOBLIM CyAbeit»),
NO3ULMA /IEXA Ha XKMBOTE, 3aXBaT B 3aMOK Len
1 FOI0BbI, KaK OMUCAHO BbILIE U T.M.

8.TexHu-
yeckoe
ABUXKEHNe
TEeNom B
naprepe

KOHTPO/
b (s
CTOMKe U

ATakylowuii 6opel, NPoBOAUT ABUXKEHUE TeNOM C
uenbro nepesectn conepHUKa B
noNoXKeHue» (CNMHOM K KoBpy)

«onacHoe

Bce pBueHua B Lafon
(Hanpumep,

C33/M, NOABLEM U HAK/OH, U T.M.

Knaccudmkaummn

NepeBOPOTbl, HAK/NOHbI, 3axoj,

9. OnacHoe
nonoXxeHve

ATakyiowmii  Gopel, yAepKuBaeT COMEpPHWUKA B
«OMACHOM MOJIOXKEHWUMU» (CMUMHOM K KOBpY), nocne
yero NATUCEKYHAHOTO
YAEPXKaHNA ANA NPUCYKAEHWUA OONOAHUTENbHOMO

HauynHaetca oTcyeT

O4Ka.

10. NMpepsbiBaHue

MoepnHOK ocTaHaBaMBaeTcA 60K0BbIM Cyp,bel‘:i.

MNepuopg

11. Nay3a mexay payHaamm

CpeAHee Bpema Mexay payHAamu

*

Bce BUAbI yAepKaHMA B ONAacHOM MONOXKEHWUN
(3axBaT ronoBbl U PyKM B NOMONKEHUM CMASA,
YAepKaHue B NO3ULMM rPYAb-K-rpyAn 1 T.n.)

«HeunsmeHHas nocrneaoBaTtesibHOCTbL Tpex 3TanoB, B Te4YeHUe KOTOPbIX 6ope|_|, BbINONMHUIT MHOXECTBO TEXHUYEeCKUX }J,eI7ICTBI/II7I
(aBwxeHun) anst Habopa OYKoB»

Kpome TOro, mcnonb3oBanca kputepun kanna KoaHa And onpefeneHust cTeneHu cornacusi BCeX BbIsIBNEHHbIX
OEenCTBUI Mo KaTeropusiM U CTENEHU Cornacus B OTHOLLEHUW AeACTBUN-KOMMOHEHTOB TEXHUKO-TaKTUYECKMUX COMETaHU
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(TTC), npuHecwmnx Gopuam TexHuveckme ouku. Llkana, npegnoxeHHas Landis and Koch (7), npumeHsanacb gns
Banuzaumm UTOroBOro MHAEKCa, KOTOPbIM MOXHO UCTOMKOBaTb C MOMOLLUbI criegytowen knaccudpumkaumm: 0.0 - 0.2
cnaboe cornacue; 0.21 - 0.40 HepgocTaTouHoe cornacue; 0.41 - 0.60 ymepeHHoe cornacue; 0.61 - 0.80 cywecTBeHHOE
cornacue; 0.81 - 1.00 no4yTtn nonHoe cornacue. [lna Bcex aHann3oB NCNOSb30Barica ypoBeHb AoctoBepHocTn p < 0.05.

PE3YJIbTATbI

UHpekc yacTtoTbl gencteuin ICC, npoaHann3vpoBaHHbIA B LENOM M N0 KaKAOMY CTUro 60pbbbl OTAENBHO, YKa3aH B
Tabnuue 2. Cneunanuct no KputTepmusiMm Bcero Bbigenun 546 gencrteuin. PesyneTtatel ICC ana aHanusa B FS, FW 1 GR
nokasanu “no4vtu NonHoe cornacue .

Table 2. BHyTpuknaccobii koaddpuumeHT koppensumm (ICC), obwmin n no ctunsam 6opbobl.

XeHckas peko-
Bce paaHHbIe BonbHas 6.
NMepemeHHas BofibHas 6. pumckas 6.
(6 cxBaToOK) (2 cxBaTKM)
(2 cxBaTKK) (2 cxBaTKK)
YacroTa* 546 146.0 168.0 232.0
MpoueHT* 100.0 % 26.7 % 30.8 % 42.5 %
ICC 0.967 0.960 0.985 0.956
HwkHuiA npeaen 0.962 0.945 1.0 0.943
BepxHun npegen 0.973 0.971 0.989 0.966
Hocr. 0.0 0.0 0.0 0.0

*[laHHblEe cneumanucTa no Kputepunam

UHpeke ICC n yactoTa AerCcTBUIA, NPOAHaNM3NPOBaHHbIX B LIENIOM 1 MO KaTeropusam AeNcTBuK, npuBedeHsl B Tabnvue
3. B cemn u3 oguHHaguaTtn nepemenHbix ( “OBwmxeHne”, “bopbba kuctamu pyk’, “CTpemutenbHoe aencteue”,
“Mosnuma B naptepe", “OnacHoe nonoxexue”, “lNepepbiB”, n “lNaysa 30 c") GbINO BbLIABMEHO "MOYTM MONHOE
cornacue". [lo nepemeHHON “TexHn4yeckoe ABmKeHVe B napTepe” Bbino BbIABMEHO “yMepeHHoe cornacue”, 1 nyub no
Tpem nepemeHHbIM 6bIno KnaccudumuuposaHo “HegoctatodHoe cornacue” ("bopbba pykamu" m “ TexHudeckoe
OBWKeHWe B cTounke”) unmu cnaboe cornacue (“BbitankvmeaHme"). o uHAekcy kanna gnd obuwmx AaHHbIX Obino
BbISIBNMEHO Kak “cywiectBeHHoe cornacue” (p < 0.001), kak BugHO m3 Tabnuubl 4. HOekcbl kanna gns OaHHbIX,
cocTtaBnsawowwmx acpdektneHoe TTC, nokasaHbl B Tabnuue 5. MiHaekc nokasan "noytn nonHoe cornacue” (P < 0.001).

Tabnuua 3. YactoTa n koadpduumneHT koppensumu (ICC) no kaTeropmsm ENCTBUN.

4.
1 2. Ctpem 6 7. 9. 1
lMNepemeHH : Bopbba | 3. bopbba | utenbH | 5. MNpuem B : Mosvumsa | 8. MNpuem B | OnacHoe 10. )
[BwxeH _ BobiTank Maysa
as KUCTAMM pykamu oe cToMKe B naprtepe NONOXeH MepepbiB 30"
ne pyK nevncts nBatue naptepe ve
ne
YacTtota* | 149 164 45 19 31 4 39 29 9 19 6
MpoueHT* | 29.0% | 31.9% 8.8% 3.7% 6.0% 0.8% 7.6% 5.6% 1.8% 3.7% 1.2%
ICC 0.867 | 0.837 0.225 |0.826 | 0.445 -0.9 0.913 0.603 0.992 0.992 0.984
HwxHnin
ToeTEn 0.816 | 0.778 -0.4 0.549 -0.2 -27.9 | 0.834 0.2 0.964 0.1 0.888
Bepximit | 6 903 | 0.9 0574 |0.933| 0.732 09 | 0954 | 0.814 1.0 1.0 1.0
npegen
HocT. 0.0 0.0 0.201 0.0 5.0 0.691 0.0 8.0 0.0 0.0 0.0
* [1aHHbIE cneumanucTa no KpUTepmsim
Tabnuua 4. Hpekc kanna ans obLwmnx gaHHbIX.
3 Acumn. Mpum. Mpum.
HaveHue a b
cTaHA. oL, T AOCT.
Mepa cornacus Kanna 0.661 .023 | 36.802 .000
Yucno gencTBUTENbHLIX cnyvyaes 546
a. bes yyeta HyneBoW runoTessbl.
b. C ncnonb3oBaHnem acMMNTOTUYECKOW CTaHOAPTHOM OWNOKM ANsl y4eTa HyneBOW rmnoTesbl
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Tabnuvua 5. MHaekc kanna Tonbko Ansg apekTBHbLIX 4ENCTBUN-cocTaBnsAowmx TTC.

Acunmn. Mpum. Mpum.
3HauyeHue a b
cTaHpA. oL. T AocT.
Mepa cornacus Kanna 0.851 .079 8.851 .000

Yucno gencrBUTENbHLIX Cnyvyaes

c. bes yyeta HyneBoW rmnoTesobl.
d. C mucnonb3oBaHMeM acCMMNTOTUYECKON CTaHAAPTHOM OWKNOKM Anis y4eTa HyrneBow runoTesbl

OBCYXOEHUE

B paHHOM uccnegoBaHUKM HaAOEXHOCTb OLeHMBanach nNpyv NOMOLUM ABYX pPa3HbIX BUAOB COrnacusi, B 3aBMCUMOCTU OT
napameTpoB KaxJow MepeMEeHHOW: corfiacuMe Mno KaTeropum npu aHanu3e KOHKPETHOro AEeWCTBMS M cornmacme no
BPEMEHW, rae OTMeYarnocb Hayano 1 OKOHYaHWe AeWCTBUS, U, CrieaoBaTeNbHO, ero NPOOOIPKUTENBbHOCTL B CEKYHAAX.
B oTHoweHun cornacua no KaTeropuMmM BaXHO BblOenUTb pPedKo BCTpeyallmecs B CXBaTKe KaTeropuu, KoTopble
No3BONAKT HabupaTb TEXHUYECKME O4KM, Hanpumep, "CTpeMuTenbHoe AencTBue", "BbiTanikMBaHue" M "onacHoe
nonoxexve". B cBA3M ¢ Manon 4actoTon B AaHHOM UCCNeaoBaHMM He yOarnoch NPOBECTU UX CTaTUCTUYECKYIO OLIEHKY,
Takke He ObINo BbINOMIHEHO CPaBHEHME COrnacusi No KaTeropum no ctunam. BMecTto 3Toro Ha OCHOBaHWMU OUHAMUKU
ObINO BLINOMIHEHO [BE OLIEHKM COrfacus Mo KaTeropmsiM: ogHa — oueHka obLMX AaHHbIX, a BTOpas — YaCTUYHbIX
OaHHbIX, TONMbKO Ans AEWCTBUW, BXOOAwWMXx B addektnBHoe TTC pgna Habopa TEXHWYECKMX OYKOB, TaK 4TO
COOTHOLLUEHME MEXAY pPasnUyYHbIMW  KaTeropusiMmM CTaTUCTMYECKM YpaBHOBELLUEHO. 3Ta MNOCMNedHAs OueHKa
npoBogmMnacbk ¢ y4eToM TOro, YTO UCTOPUYECKM Mo MCCrefoBaHMEM M OTYETAMU MO COPEBHOBATENbHOW aKTMBHOCTU
bopua ¢ Hayana 60-x rr. No HacTosee Bpems MOHUMAETCA TexHuyeckun aHanm3 (1,5,16,17,18,19,20), koTopbIn
Ha3blBaloT "aHann3om Habopa o4koB", rae N3y4alTCs TOMNbKO TEXHUYECKME AEWCTBUSA, NpuHocame odku. Mpu cbope
OaHHbIX C MOMOLLbI0 Npeanaraemon mogenu TMA MOXHO nccnegoBaTth Bce nepemeHHble TTC.

MHaekc kanna Obln OUeHEeH Kak “CylleCTBEHHOe corfacme” no KaTteropusim Ans BCeX AaHHbIX, 0AgHAKO Obln 3Ha4YMMOo
BbllLE, C “NOYMTM NOMHBLIM cornacvem”, ana Aencteun, Bxoaswmx B agdektusHoe TTC. VckntoveHuamm ¢ Hu3kum ICC
asnsTca “bopbba pykamu®, “Ctorka” u “BblTankmpaHue”. OTa cuUTyauuss YeTKO MNPOCNEXMBAETCSs, ecnv 3aTem
cnenyet apeKTMBHLIN NpMem B CTOWKE, aTakylllee ABWMXEHWE pPacKpbiBaeT CBOE HaMEpPEHWEe M MNPUYUHHYIO
00yCnoBNEHHOCTb B NOAroTOBUTENbHBIX AEWCTBUSIX, HO HE B Clflydae, Koraa npuem okasbiBaeTcsi Heah(PeKTUBHLIM.
UTto kacaeTtcs “Gopbbbl pykamu®, Kak yxe oTMeyanu pasHble aBTopbl, AEWCTBYOWME npasuna nobyxgawT 6opuos
nsberatb nonHoro koHTakta (11, 16, 18), N0O3TOMY AaHHbIV BUA OENCTBUS SBMSIETCA OYEHb KOPOTKUM U OUHAMMUYHBIM,
YacTo BCTpeyasiCb B anropntme B3ammopgencteus ‘LeuxeHue — bopbba kucmsamu pyk — bopbba pykamu - [euxeHue”,
roe 6opbba pykamun" 3aHMMaeT BonbLuyo YacTb. 10 3TOW NpUYMHE CNOXHO onpeaenuTb NPOAOIMKUTENBHOCTbL, KpoMe
cny4vaes, Korga ganee criegyet BbINOfMIHEHME aTakyloLWero npuemMa, Hanpuvep, B anroputme "bopbba pykamu — npuem
B CTOMKe — onacHoe nonoxeHue”. YTto kacaeTtcsa “BblTanknBaHus”, MOXHO BblAENUTbL ABa acnekTta, Bnvsiowme Ha ICC:
ero vyactota Oblfla HaMMeHbLUEW OaXe C Y4eTOM HeaeKTMBHbLIX MOMbITOK (MeHee 1% oT 546 Habniogaembix
OEeNCTBUI), 1 OHO BCTPEYanoch B pa3HbIX anropMTMax M BbIMOMHANOCH MpaKTUYECKU nocne noboro apyroro encTeug,
Hanpumep, 60opbbbl pykamu, CTpEMUTENBHOIO AENCTBMSA UK NPpYeMa B CTOWKE, MHOTA4A AaXe ero BbiNosiIHeHMe Bbino
3amMacKMpoBaHO APYrMMU NocreoBaTeNnbHOCTSIMUM AEACTBUN, TakMX Kak NoAroToBUTENbHbIE AEWCTBUS, Unu 060poHON
nnbo KoHTpaTakoMn.

HakoHeu, CnOXHOCTb M pa3Hoobpasve NpreMoB B CTOVKe, kak nokasan Lafon B knaccudmkaumm “gsmxkeHnn tena” (6),
ABNSeTCA pas3yMHblM OObACHEHMEM YpPOBHS corfacus Mo  ONUTENbHOCTM, MOCKOMbKY —YYUTbIBAlOTCA BCe
He3aKoH4YeHHble, HeadeKTUBHbLIE NOMbITKN. B cormacun no kateropun ¢ apdekTneHbiM TTC, B KaXO0M criyvae uMmen
MECTO SIBHO 3aKOHYEHHbIN NMpMeM B CTONKe, U Bblno nerye onpegenyTb €ro Hayarno 1 KoHel,.

BbIBOAbI

Mogene TMA B 6Gopbbe Ons u3ydyeHuss akTuBHOCTM B Oopbbe npeBbicuna nokasaTenu, YCTaHOBMEHHble Ans
MWHUMArbHOTNO YPOBHHA MNPUrOAHOCTM, MO3TOMY €€ MOXHO cuuTaTb HaAeXHOW npu MCMNoNb30BaHWM PasHbiMU
aKCnepTamu, [Aaxe ecnu OAuH W3 HUX He $BnsieTCA cneuvanvcToMm-uccrnegoBateneM B obnactu aHanusa
pe3ynbTaTMBHOCTU. OCKOMbKy CMpaBOYHWMK Oblnl HanucaH Ha aHrNMACKOM A3blke, Mbl MOXEM OXMAaTb CXOAHbIX
pe3ynbTaTtoB MpU UCMOMb30BaHWM Mogenu no Bcemy Mupy. CTeneHb cornacusi Mo NpoAoSKMTENbHOCTU “OopbObl
pykamu”, ‘npuema B cTowke” M “BblTankmBaHusa” Ge30THocuTENbHO K 3ddekTnBHbiM TTC CBMAETENBCTBYOT O
HeobX0AMMOCTU YCOBEPLUEHCTBOBAHUS TEXHWYECKMX KpUTEpPMEB ONS ONpederieHnss Hayamna u OKOHYaHMS Kaxgoro
OEeNCTBUS.
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NMPAKTUYECKOE NMPUMEHEHWE/PEKOMEHOALUN CNOPTCMEHA U TPEHEPAM

OnucaHHas mopens TMA MOXeT MCnonb3oBaTbCA MPaKTUYECKM ANS KaK4oro ypoBHSA (OT KnyboB CMOPTCMEHOB-
IOHMOPOB A0 B3POCHbIX 6OPLIOB MEXAYHAapOAHOrO YPOBHS), MO3BOMAA NOMYYNTb AaHHbIE, KOTOPble MOryT obecneunTtb
Kak (oM3nyeckyto NoaroToBKy (Ha OCHOBaHUWM AaHHbIX O (PU3MOMOMMYECKUX MOCHEeAoBaTENbHOCTAX), Tak U TEXHMUKO-
TaKTMYECKYI0 NOArOTOBKY (ANS NMOCTOSHHOW OLEHKM U3MEHEHUN TEXHWKO-TaKTUYECKOro noBedeHMst Ha MNPOTSKEHUU
Ce30Ha), U MOXET MPUMEHSATLCS C MOMOLLbIO AOCTYNHOro NporpaMMHOro obecneyeHus, Takoro kak Longomatch© gns
onepauunoHHon cuctembl Windows®©, TimeMotion© n PLATOsport© ans iOS© wnnu Dartfish' Easytag© ans iOS© u
Android®.
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FIABILITE D'UN NOUVEAU MODELE DE L'ANALYSE TEMPS-MOUVEMENT
SUR LA BASE
INTERACTIONS TECHNICO-TACTIQUE DE COMBATS LUTTE

David Eduardo Lépez-Gonzalez', Bianca Miarka®
'Quint Athletic Center, Aguascalientes, Mexique
’Recherche Groupe dans la lutte, arts martiaux et sports de combat, Sao Paulo, Brésil

RESUME

Le but de I'étude était de déterminer la fiabilité d'une nouvelle analyse temps-Motion (TMA) modéle basé sur les
interactions technico-tactiques dans les trois styles lutte olympique: freestyle (FS), lutte féminine (FW) et gréco-
romaine (GR ). Deux évaluateurs, |'un d'entre eux un chercheur spécialiste de l'analyse de la performance, et l'autre un
lutteur de seniors actifs et arbitre de niveau national, analysées séparément un échantillon composé de 2 combats
vidéo enregistrées par style (N = 6) téléchargés a partir du Monde de la FILA principal Championnats site de WebTV
'11, utilisant onze catégories d'indicateurs pour la classification et a déterminer la durée des actions de lutteurs dans
l'activité et le temps de repos. Tests de fiabilité inter-évaluateur Kappa de Cohen et coefficient de corrélation intra-
classe (ICC) ont été utilisés comme mesures de l'accord afin d'évaluer les données catégorielles et la durée. Les
valeurs obtenues ont été classés comme «important» pour un accord catégorique par style et et "presque parfait" pour
un accord dans la durée et des actions liées score. Ces résultats indiquent que ce nouveau modéle TMA peut étre
considéré comme fiable lorsqu'ils sont utilisés par des évaluateurs différents.

Mots-clés: combinaisons technico-tactiques, analyse des performances, I'analyse temps-mouvement, la fiabilité inter-
évaluateurs.
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ABSTRACT

Objectives: The fight against doping is a challenging task. Doping is a complicated phenomenon, thus the purpose of
this study was to investigate relationships between doping attitudes and other psychological factors. Methods: Fifty-
five competitive elite male wrestlers (Age: 25.63 = 3.14 yrs; Height: 173.46 + 4.27cm) from the Kermanshah and
Kurdistan states of Iran were participants in this study. All subjects completed the Performance Enhancement Attitude
Scale (PEAS), Sport Multidimensional Perfectionism Scale (MPS), Form V of the Sensation Seeking Scale, Task and
Ego Orientation in Sport, Trait Sport Confidence Inventory and the Doping Use Belief questionnaires. Results:
Pearson's correlation coefficients showed a significant positive correlation between the PEAS with Doping belief
(r=.582, p<.01), Disinhibition (r=.388, p<.01), Perceived Coach Pressure (r=.329, p<.05) and Concern over Mistakes
(r=.298, p<.05) and had significant negative correlation with Task orientation in Sport (r=-.363, p<.01). Multiple
regression showed the combination of psychological factors significantly contributing to the prediction of Doping
Attitude; F (4, 43) = 6.84, p < .001, R’= .33. Conclusion: It is obvious that the most effective approach in the fight
against doping is prevention, thus the identification of athletes who score high in the personal characteristics of
perfectionism, sensation seeking and goal orientation in sport could be helpful information for coaches and team
physicians, in order to detect, monitor and further work with the athletes that may be at higher risk for doping.
KEYWORDS: Doping, Personal Characteristics, Sensation Seeking, Perfectionism

INTRODUCTION

Doping is one of the undesirable, yet unavoidable consequences of the institutionalized sports. From the competitive
athlete's perspective, sport is more than just a game as he or she strives for success and achievements in sport
competition. In many sports, wining may lead to gaining many advantages such as money, fame, popularity and social
acceptability, things that are pursued by many. It seems that doping behavior is forms and seen as the vicious circle of
the constant desire to enhance performance that is developing when athletes progress in their sports career. In this
process, some athletes may become more susceptible to doping than others, depending on the combination of their
personality and the situation. Therefore, both the individual (personality trait) and systemic factors contributing to
doping behavior should be fully investigated in order to underpin effective, targeted anti-doping intervention (2).

English (8) suggests that doping may be used to achieve one or more of many goals, including reaching unattainable
goals, breaking off the plateau, or even to signal group membership; or mark the transition from recreational to
professional athlete. It is well documented that groups other than competitive athletes are at risk of using doping
agents, especially steroids (3,18,20) thus the fight against doping is a challenging task. Since, it has been shown that
specific knowledge regarding doping is higher among doping users than among their non-user counter-parts, and the
fact that the use performance enhancers has spread beyond the elite athlete population, the appropriateness of
education as a deterrent is questionable.

Unfortunately, in much of the sport psychology research dealing with the problem of drug use in sport, few studies
have examined the specific psychological determinants that might either encourage or deter athletes with regard to the
use of performance enhancing drugs. A review of the literature for the psychological, emotional and social causes of
performance enhancing drug use identifies factors such as fear of failure (described as a fear of not meeting the
expectations of others, such as a coach, parents and friends), a pervasive form of stress in sport (1), to overcome low
self-confidence, the ‘superman’ complex, pressure for success and meeting the expectations of others and low self-
esteem, (2), dispositional risk taking and sensation seeking attitude toward peers, authority and 'fair play’, self-esteem,
confidence and integrity, cognitive ability, beliefs about doping efficacy, independence and vulnerability to peer
pressure are all linked with doping behavior (23).
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Competitive athletes naturally strive for achievement, but the ways in which achievement can be accomplished may
differ considerably from one individual to another; or from one context to another. The nature of athletes' achievement
striving may take two distinct forms: ego orientation or task orientation, motivated by internalized behavioral norms and
desire for personal improvement or winning and external comparison. These orientations are linked to self-beliefs
about their own abilities being fixed or incremental (9).

Waldron & Krane (21) examined health compromising behaviors in females and proposed a link between an athlete’s
achievement goal orientation (how they define success) and their likelihood of using banned supplements or steroids.
Their results showed that an ego oriented female athlete (who defines success only in terms of winning) may be more
tempted to use illegal substances than her task oriented counterpart (who defines success in terms of self-referenced
improvement). Previous research has generally found that athletes who are high in ego orientation endorse a low level
of sportspersonship. Additionally, athletes with higher levels of task orientation were often found to display higher
levels of sportspersonship (6,12,19).

Doping attitude is defined as an individual's predisposition toward the use of banned performance enhancing
substances and methods (22). A literature review showed that doping attitudes can have an important role in doping
behavior, but doping attitudes have not been investigated with other psychological variables concurrently. Thus, one of
the most important purposes in this study is to investigate these relationships. For success in the fight against doping,
the physiological, medical, psychological and moral factors should be noted simultaneously.

METHODS:

The data used in this study were collected from 55 competitive male wrestlers from the Kermanshah and Kurdistan states of Iran.
They all had at least had 1 championship at national, Asian and World Junior Championships. Subjects were asked to complete
the Performance Enhancement Attitude Scale (PEAS), the Sport Multidimensional Perfectionism Scale (MPS), Form V of the
Sensation Seeking Scale (SSS-V), Task and Ego Orientation in Sport Questionnaire (TEOSQ), Trait Sport Confidence Inventory
(TSCI) and Doping Use Belief (DUB) statements, questions regarding past experience and current use of doping. Doping Use
Belief measures (DUB) were operationally defined as expressions of presumed opinion regarding doping use, hamely whether
doping should be allowed for top and all level athletes (2 separate questions). Participants were asked to select one of the three
responses: 'yes, without restrictions', 'yes, with restrictions' and ‘absolutely not'. The doping behavior latent variable was defined by
two self-reported measures of doping behavior - current use of and past experience with performance enhancing substances. To
investigate general doping attitudes we use the Performance Enhancement Attitude Scale (PEAS) that was designed by
Petrdczi (2002). The PEAS scale is a 17-item, six-point Likert-type that the response range is strongly disagree (1) to
strongly agree (6). A high score on this scale indicates positive or permissive attitudes to doping, while a low score
displays a negative or intolerant attitude toward doping. Perfectionism was assessed by Sport Multidimensional
Perfectionism Scale (MPS) that designed by Dunn et al (7) based on sport-specific version of the Frost-MPS (11) and contains 30
items measuring 4 perfectionism dimensions: Personal Standards (PS: 7 items), Concern Over Mistakes (COM: 8 items),
Perceived Parental Pressure (PPP: 9 items), and Perceived Coach Pressure (PCP: 6 items). A high composite subscale score
reflects a higher level of perfectionism on each respective dimension. The extent of parental influence on their sporting activities
was minimal, because all participants were aged 20 and upwards, Thus in this study we omitted the Perceived Parental Pressure
dimension. The sensation seeking construct typically is assessed using Form V of the Sensation Seeking Scale-SSS-V (35),
consisting of 40 forced choice items yielding four subscale scores, Thrill and Adventure Seeking (TAS), Experience Seeking (ES),
Disinhibition (DIS), Boredom Susceptibility (BS) and a Total score based on the sum of the subscales.

Another athlete's personality trait that was assessed in this study was Goal Orientations in sport that had evaluated by
Task and Ego Orientation in Sport Questionnaire (5). This scale include 13 items representing two independent
subscales that measure individual differences in the tendency to be task or ego involved in sport. The TEOSQ consists
of 7 items measuring task orientation and 6 items measuring ego orientation. The Confidence in sport was assessed
using Trait Sport Confidence Inventory-TSCI (30). The TSCI consists of 13 items in which the participants rate their
confidence on a 9-point Likert scale (1 = low, 9 = high), for how they ‘generally feel’ in reference to ‘the most confident
athlete you know’.

STATISTICAL ANALYSIS

This is cross-sectional correlation study. To assess the normality of the data, Kolmogorov—Smirnov z-tests were used.
Two-tailed Pearson Product Moment Correlation tests were used to examine the relationships between the doping
attitude and personal characteristics. To predict doping attitude from psychological factors multiple regression was
used. All data analyses were performed with the Statistical Package for the Social Sciences (SPSS, Version 18).
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RESULTS

Demographic characteristics of subjects and the number of wrestlers in each weight class showed in Tables 1 and 2.
Descriptive Statistics and Pearson's Correlations coefficients of variables with Performance Enhancement Attitude
Scale (PEAS) are shown in Table 3.

In line with expectations, the PEAS had a significant positive correlation with doping belief (r=.582, p<.01). Significant
positive correlation also was found between PEAS and Disinhibition (r=.388, p<.01), Perceived Coach Pressure
(r=.329, p<.05) and Concern over Mistakes (r=.298, p<.05). Significant negative correlation was found between PEAS
and Task orientation in Sport (r=-.409, p<.01). But there was no significant correlation between PEAS with Thrill and
Adventure seeking, Experience seeking, Boredom Susceptibility, total score of SSS-V, Trait Sport Confidence
Inventory in Sport, Ego orientation in Sport and Personal Standards.

Table 1. Demographic characteristics of subjects

Age (yrs)

25.63+3.14

Height (cm)

173.46 £ 4.27

Table 2. The numbers of wrestlers in each weight class

Weight Class (kg) 55 60 66 74 | 84 | 96 | 120
N (55) 1 6 9 14 | 15 8 2
Table 3. Descriptive Statistics and Pearson's Correlations coefficients of Variables with
Performance Enhancement Attitude Scale (PEAS)
Variables Subscales M+ SD Correlation with PEAS
PEAS 42.52 +10.89 -
Doping Belief 4.97 +0.88 569"
Thrill and adventure seeking 6.42 + 2.47 -.158
) Experience seeking 2.72+1.82 224
Sensation
Seeking Scale Disinhibition 2.97 £ 2.06 .388**
(SSS-V)
Boredom Susceptibility 3.27 £1.39 .065
Total 15.35+4.98 143
Trait Sport Confidence Inventory 84.90 + 16.96 -.155
Task orientation in Sport 29.20 + 3.55 -.409”
TEOSQ
Ego orientation in Sport 20.45 +3.51 199
Personal Standards 28.40 + 4.06 .036
Sport-MPS Perceived Coach Pressure 17.31 £ 3.03 310"
Concern over Mistakes 27.06 £ 3.81 .320°
** P<0.01
* P<0.05
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Multiple regression analysis was conducted to determine the best linear combination of Disinhibition, Task Orientation,
Perceived Coach Pressure and Concern over Mistakes for predicting PEAS. The combination of these variables
significantly predicted doping attitude and all four variables significantly contributing to the prediction: F (4, 47) = 6.84,
p < .001, R*=.33. The beta weights, presented in table 4, suggest that Task orientation contribute most to predicting
doping attitude and Concern over Mistakes also contribute to this prediction. But Disinhibition and Perceived Coach
Pressure does not contribute to the prediction shown in table 4.

Table 4. Simultaneous Multiple Regression Analysis Summary

Variable B SEB B sig
Constant 39.41 15.20 - .013*
Disinhibition .97 .69 .18 .167
Task Orientation -1.21 41 -.39 .005**
Concern over Mistakes .98 .36 .34 .011*
Perceived Coach Pressure 52 .45 14 .257
** P<0.01
*, P<0.05

The prediction equation was:
Doping Attitude = 39.41 + (-.39 x Task orientation in Sport) + (.34 x Concern over Mistakes)

The adjusted R squared value was 0.33. This indicates that 33% of the variance in doping attitude was explained by
the regression model. According to Cohen (4), this is a large effect size.

DISCUSSION

Research on perfectionism has suggested that two major dimensions of perfectionism should be differentiated (26,27):
a dimension which has been described as positive, healthy, or adaptive perfectionism and a dimension which has been
described as negative, unhealthy, or maladaptive perfectionism (24,28,29). The negative dimension of perfectionism
subsumes those facets of perfectionism that relate to perfectionistic concerns such as concern over mistakes, doubts
about actions, feelings of discrepancy between expectations and results, and negative reactions to mistakes. The
significant positive correlation between perceived coach pressure and concern over mistake with Doping attitude
indicate that only the negative aspects of perfectionism was correlated with doping attitude, and regression analysis
showed that the concern over mistakes as a negative aspect of perfectionism, could be an affective factor in doping
attitude. Moreover, the present findings are in line with recent findings that mentioned concern over mistakes was
associated with several negative outcomes in sport, exercise and during competition (10,13).

The negative correlation between task orientation and doping attitude indicate that the nature of athletes' achievement
striving may also influence an athlete’s tendency to dope. The present finding show that athletes with task orientation
in goal achievement, are less susceptible to use performance enhancement drugs. In general, research on goal
orientation has shown that task orientation is associated with adaptive patterns of beliefs, for example, low levels of
competitive state anxiety (14,15) in competitive sports. In contrast ego orientation is generally associated with less
adaptive patterns of beliefs, for example, high levels of competitive state anxiety (32) in competitive sports. The results
of the bivariate correlation analysis that show task and ego orientations have different relationships with concern over
mistakes as maladaptive aspects of perfectionism in sport, could confirm this deduction. There was significant positive
correlation between ego orientation with concern over mistakes as an affective factor in doping attitude (r=.420, p<.01)
and no correlation between task orientation and concern over mistakes (r=.230). Thus, we can deduct that the task
orientation has a deterrence role in developing a positive attitude toward doping.

Previous studies showed that Individuals high in sensation seeking appear to be drawn to activities that are high in risk
such as sexual risk-taking (17), reckless driving (16), smoking (34), alcohol use (25), and use of illicit drugs (21,36). In
other words, high sensation seekers are more likely than low sensation seekers to engage in risky behaviors.
Significant positive correlation between Disinhibition as a subscale of sensation seeking scale with Doping attitude
showed that sensation seeker athletes are more susceptible to have appetency to Doping. Disinhibition as the less
socially acceptable forms of sensation seeking (33) could be impressive personal characteristics to positive attitude
toward doping.
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CONCLUSIONS AND ADVICE FOR COACHES

Among the variables that were associated with PEAS in this study, only two variables have contributed to a prediction
of doping attitude: the task orientation and the concerns over mistakes. 33% of the variance in doping attitude was
explained by these variables. According to Cohen (1988), these results could have practical importance. It seems that
these personal characteristics could be risk factors to predispose individual into doping. Athletes possessing these
charactersistics could be targeted for counseling. We also suggest that identifying factors that contribute to the
development of positive attitude towards doping, may be used to prevent doping behavior in competitive athletes.
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POJ1Ib HEKOTOPbIX MCUXOJNTOMNMYECKUX ®AKTOPOB B CKITOHHOCTU
ANMMNTHBLIX BOPLUOB K YNIOTPEBJIEHUIO OOMNMUHIA

C. LWeiix Vicmaunnu, ? B. KOcedu, ® M. CobHawm ©

# OTpeneHne U3NYECKOro BOCMIUTAHWS U CNIOPTUBHLIX Hayk, dounuan Mcnamckoro yHneepcuteTa Asag B CaHanaae,
CanaHngan, NpaH
® Otnenexve dn3n4eckoro BOCMUTaHUA N CNOPTUBHBIX HayK, YHuBepcuteT Pa3n, KepmaHiwax, NpaH
“OTaeneHne U3NYECKOro BOCMUTAHMS U CMIOPTUBHBIX HayK, YHuBepcuTeT Annamex Tabatabau TerepaH, MpaH

PE3IOME

Uenu: Bopbba ¢ gonuHrom sBnseTca TpygHou 3agaden. [lonuHr npegctaBnseT cobon CNoXHoOe SABfeHune, No3Tomy
Luenblo AaHHOrO uccrnegoBaHus ObiNoO U3yynMTb B3aUMOCBS3U MEXAY CKIOHHOCTbIO K YNOTPeGneHwuo gonvHra u
OpyrMMu ncuxonornyeckumn caktopamu. Memoodsbi: B faHHOM uccriefoBaHUWM MPUHAMNO yvacTue NATbAECAT NATb
Yy4YacTBYHOLIUX B COPEBHOBAHMUSAX MYXYMH-BOPLOB BbICOKOrO kracca (Bo3pacT: 25.63 + 3.14 nert; poct: 173.46 + 4.27
cMm) n3 obnacten Wpana KepmaHwax u KypauctaH. Bce yyacTHukM 3anonHunu aHkeTbl LLkamnbl CKMOHHOCTM K
cTumynsauun pesynetatusHoctn (PEAS), MHoromepHon wwkansl nepdekumnoHmama B cnopte (MPS), copmy V LLkansl
CTPEMJIEHMS K OCTPbIM OLlyLleHMsaM, HaueneHHOCTM Ha BbINOMHEHME 3adayn u camoro cebsa B crnopTe, YyeTta
nokasaTensa yBepeHHOCTM B crnopTe U [1ONOXWUTEeNbHOro OTHOLUEHUS K UCMONb30BaHWO AonuHra. Pe3ynbmamsbi.
KoadhpumumneHTsl koppenauuun MNMupcoHa nokasanu OOCTOBEPHYI MOMOXUTENbHYIO KOPPenauuio Mexay Konm4ecTBOM
G6annoB no wkane PEAS 1 nNonoxuTenbHbIM OTHOWeEHMEM K gonuHry (r=.582, p<.01), pactopmaxuBaHuem (r=.388,
p<.01), owywaembim gaBnennem TpeHepa (r=.329, p<.05) n obecnokoeHHOCTbIO owmnbkamu (r=.298, p<.05), a Tarke
OOCTOBEPHYK OTpuLATENbHYI0 KOpPPEensuuMi C HaUeneHHOCTbI Ha pelleHve 3agad B cnoprte (r=-.363, p<.01).
MHOXXeCTBEHHas perpeccus nokasana, 4YTO COYeTaHWe MNCUXONOrMYeckMx (akTopoB [AOCTOBEPHO BMMSET Ha
NPOrHO3MPOBAHMNE CKITOHHOCTU K ynoTpebnenuto gonuHra; F (4, 43) = 6.84, p < .001, R?= .33. BbieoObr: OueBuaHo,
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4YTO Hambonee acdekTNBHLIM NoaxonoM B Gopbbe ¢ ynoTpebrneHvem OonuHra sBnsieTcsi npodunakTuka, nosTomy
OLleHKa MHAMBMAYarbHbIX Ka4eCTB CMOPTCMEHOB, TaKMX Kak NepdeKUMOHM3M, CTPEMITEHUE K OCTPbIM OLLYLLEHUAM W
HaLeneHHOCTb Ha pelleHne 3aday B CropTe MOXET OKa3aTbCs MONe3HOM OJ19 TPEHEpPOB M Bpader koMaHabl Ans
BbISIBNEHWSI CMOPTCMEHOB, NOABEpPralLLmMxcsa 6onbLlueMy pucky ynotpebneHus gonuHra, n HabnogeHus 3a HUMK.
KIMKOYEBBIE CJIOBA: gonuHr, nHanBMayanbHble KayecTBa, CTPEMIIEHNE K OCTPbIM OLLYLLIEHMSM, NepdEKLUNOHN3M

BBEOEHUE

[onuHr sBnsieTcss OAHUM M3 HeXenaTersbHbIX, OQHAaKO Hen3beXHbIX CneAcTBUIA CropTa BbICOKMX AOCTWXKEeHWW. [Ons
COpPEBHYIOLLIErOCHA CNOpTCMEHa crnopT — 6onblue, YeM NPOCTO Urpa, Tak Kak oH(a) CTPEMUTCS K YCNeXy U OOCTUKEHUSM
B CMOPTUBHBLIX COPEBHOBaHMAX. Bo MHoOrMx Bugax crnopTa nobega NpUHOCUT psafd NMPEMMYLLECTB, TakMX Kak OeHbru,
cnaBea, M3BECTHOCTb M NpU3HaHWe B OBOLLIECTBE, - TO, K YEMY CTpemATca MHorne. KaxeTcs, 4To ynotpebneHme AonuHra
3a4acTylo npencraBnsieT cobOM MOPOYHLIN KPYr M3 MOCTOSIHHOMO JKerlaHus YBENuUYUTb pPe3yrbTaTUBHOCTb, KOTOpPOe
pacTeT C NPOABMXEHMEM CMOPTCMEHa BBEPX MO KapbepHoW nectHuue. MNpn 3ToM HEKOTOpbIE CMOPTCMEHbI MOTYT CTaTb
bonee BOCNPUUMYMBBLIMU K OOMWHIY, YeM OCTalbHble, B 3aBUCUMOCTU OT COYETaHUS WUX JIMYHOCTHBLIX KayecTB W
obctositenscTB. CnegoBaTenbHO, cnefyeTt TuwatenbHO U3YYUTb U UHAUBMAYyanbHble (NMMYHOCTHbIE KayecTsa), U
cUCTeMHble (haKTOpbl, OKa3blBalOLUME BRMSHUE Ha ynoTtpebneHve [onuHra, 4Tobbl NOAroToBUTb A(EKTUBHYIO ”
HanpaseHHY aHTUAONUHIOBYIO onepaumio (2).

English (8) npeanonaraeT, 4TO QOMWMHI MOXET WMCMOMNb30BaTLCHA ANS AOCTWKEHUS ogHOM unu 6onee u3 MHoXecTBa
BO3MOXHbIX Lienen, B TOM Ynucrne JOCTUXEHUS HEOCYLLEeCTBMMbIX Lienein, NpeogoneHms nnaTto nnm gaxe obosHayveHus
CBOEeW MNPUHAANEeXHOCTN K onpedeneHHow rpynne nubo obo3HayeHWs nepexoda M3 coobliecTBa CNOPTCMEHOB-
nobutener B coobliectBo npodeccnoHanos. [JOKyMeHTanbHO AOKa3aHo, YTO PWCKY WCMONb3OBaHUA AOMWHra, B
YaCTHOCTU, CTEPONAOB, MOABEPraloTCs He TOMbKO y4YacTBYKOLUME B COPEBHOBaHUsX crnoptcMeHbl (3,18,20), noatomy
Gopbba C nNpuMeHeHVWem [JONUHIoB Tak TpyAHa. [lockonbky ObiNo oBHapyXeHo, 4YTO WCMOMb3yloLWmMe [OMUHT
cnopTcMmeHbl Gonblue 3HaT O HEM, YeM WX He ynoTpebnslLmMe OONUHI COMEPHUKM, a NPYMeHeHue npenapaToBs-
CTMMynATopoB 6Gonee pacnpocTpaHeHO cpeau CropTCMEHOB BbLICOKOrO kKriacca, 3(dEKTMBHOCTb OOy4YeHust Kak
cAepXunBaroLLero akrtopa siBNseTcs COpHOWN.

K coxaneHuio, cpeam MHOXeCTBa WCCNeaoBaHWA MO CMNOPTUBHOW MCUXOMOrMK, 3aHMMalrowmxcs npobnemon
NPMMEHeHWs AONWHra B CropTe, MULb HEMHOrMe m3yyanu cneumduyeckue ncuxonormyeckme ¢aktopbl, KOTopble
MoryT nnbo nobyauTb CNOPTCMEHOB MCMOMb30BaTb CTUMYNATOPLI, MO0 yaepXxaTb NX OT aToro. B ob3ope nutepaTtypsbl
Mo MCUXOSOrMYECKMM, 3MOLMOHANbHBIM W coumManbHbIM NPUYUMHAM YNOTPeOneHnss CTUMYNUPYIOLWNX MpenapaToB
onpegensaTcsa (pakTopbl, TakMe Kak cTpax Heydadu (onucbiBaeMblll Kak 00A3Hb He onpaBAaTb OXUOAHWUA OPYrux —
Hanpumep, TpeHepa, poauTenek W [Opy3en), pacnpocTpaHeHHbli Bug crtpecca B cnopte (1), HeobxoaMmocTb
NpeononeTb HNU3KYH YBEPEHHOCTb B cebe, KOMMMEKC «CynepMeHay, AaBrneHne CTPEMIIEHMS K YCMELWHOCTU U XenaHus
onpaBdatbh YyXuMe OXUOAHUA M HU3KaA CaMoOLEeHKa, (2), CKIMOHHOCTb K MPUHATUIO PUCKOBAHHbLIX PeLUeHUn U
CTPEMIEeHME K OCTPbIM OLLYLLEHUSM B OTHOLUEHWUSIX CO CBEPCTHUKaAMU, BO3AENCTBME aBTOpUTETa U «YECTHOW Urpbly,
caMooLeHKa, yBepeHHOCTb B cebe M LenbHOCTb, KOFHUTWMBHbIE CMOCOBHOCTW, Bepa B 3(PEKTUBHOCTb AOMUHra,
HEe3aBWCMMOCTb W YYBCTBMTENbHOCTb K [OaBIIEHWIO CBEPCTHMKOB, - BCe 3TWM (DaKTopbl OKa3bliBalOT BAWSHUE Ha
npuMeHeHne gonunra (23).

CopeBHyoLmMecss CnOPTCMEHbl, €CTECTBEHHO, CTPEMATCA K MakCMManbHOMY pes3ynbTaTy, OAHaKo Crnocobbl ero
OOCTWKEHNS MOryT CyLWEeCTBEHHO OTNMyaTbCA Yy pasHblx Nogerd nmbo B pasHbix obcTosTenbcTBax. Xapakrep
CTPEMIIEHMS CMOPTCMEHA K LOCTUXKEHMAM MOXET MPUHATb ABe pasfnuyHble hopMbl: HaLENeHHOCTb Ha camoro cebs
WUNU HaLeneHHOCTb Ha pelleHWe 3ajadvn, MOTUBMPOBAHHAsA MeXAyHapOAHbIMW HOpMaMu MOBedeHWa U XenaHuem
yNyylWnTb CBOW NWYHbIA pe3ynbTaT unu nobeants © nposiBuTb cebs Ha oHe ApyrMx CnopTCMeHOoB. Takas

HanpaBNEHHOCTb CBA3aHA C BEPOW B HEM3MEHHOCTb MM YAyYLLeHWe CBOMX cnocobHocTel (9).

Waldron & Krane (21) u3yyanu nosefeHve, oTpuUaTernbHO BNuLAOLLEe Ha 300pOBbE, Y XEHLUMH W BblABUHYMU
rMnoTesy O HaNM4YUM CBA3W MEXAY OPUEHTUPOBAHHOCTBLIO CMNOPTCMEHOK HA JOCTMXKEHUE Lienen (MX NOHMMaHue ycnexa)
N  BEPOSITHOCTb WCMONb30BaHWS VMW 3anpelleHHbiXx obaBok unu ctepoupoB. Pesynbratbl MX WCCneaoBaHUs
nokasanu, 4YTO CMOpPTCMEHKAa, OPUEHTMPOBaHHasi Ha camy cebs (NoHumalrLwas nog YCNexom Tonbko nobeny)
noaBepraeTcs 6OMbLIEMY MCKYLLEHUIO UCMONb30BaTb HENerasnbHble BELWLECTBA, YeM €€ COoMNepHMLa, OPUEHTUPOBAHHasA
Ha pelleHne 3afaun (MoOHMMaroLWas ycrnex Kak ynydlleHue CBOMX nokasartenen). B npegbigylwiem mccnegoBaHun B
uenom 6binO OBHapyXXeHO, YTO CMOPTCMEHbl C CUIbHOW OpMeHTauMen Ha camux cebs MMET HU3KUA YPOBEHb
CMOPTUBHOM 3TMKU. /I HANpOTKB, CNOPTCMEHbI C DOMbLUE OpUEHTALMEN Ha pelleHne 3aday vale nposinanu 6onee
BbICOKUI YpOBEHb CMOPTUBHOMN 3TUKM (6,12,19).
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CKIMTOHHOCTb K ynoTpebneHuo JoMMHra NOHMMaeTCcs Kak uHAMBuAyanbHas npegpacnosioKeHHOCTb K UCMOMNb30BaHMIO
3anpeLLeHHbIX MOBbILAKLWKX Pe3yNbTaTMBHOCTb BELLECTB U MeToAoB (22). CornacHo nutepaTypHbIM UCTOYHMKaM, 3Ta
CKITOHHOCTb MOXET CbirpaTb BaXKHYI pPOSib B ynoTpebneHun OOoMuHra, ogHako OO CUX MOP OHa He uccregoBarnach
OAHOBPEMEHHO C APYrMMW MCUXOMNOrMYECKUMUN NepeMeHHbIMU. Taknm obpa3oM, OOHON U3 BaXKHEMWLUUX Lienen 3Toro
nUccneaoBaHus SIBMsSieTCA M3yYyeHue 3TUX B3aMMOOTHoweHun. [Ona ycnewHon 60pbbbl ¢ ynoTpebneHnem ponuHra
cnegyeT OQHOBPEMEHHO YyYUTbIBaTh (OU3NONOrMYeckue, MeguumuHcKme, Nncuxonorndeckme u HpaBCTBEHHbIE PaKkTopbI.

METOQObI:

Mcnonb3oBaHHble B HACTOSALLEM WCCREeAOBaHUM AaHHble 6binn nomnyyeHbl OT 55 y4yacTBYHOLWMX B COPEBHOBaHUAX
6opuoB Myxckoro nona us obnacren MpaHa KepmaHwax n KypamncraH. Bce oHM MO MeHbLUE Mepe OgHaxabl 3aHANN
nepsoe MecToO Ha YemnuoHate WpaHa, A3 nnn mupa cpeiu HoHMOPOB. YYACTHUKOB NOMPOCUIN 3aMOSfHUTL aHKeThbl
LWkanbl CKMOHHOCTM K CTMMynsauumn pesynbtatmBHocTn (PEAS), MHoromepHomn wkanbl nepdekuuoHMama B croprte
(MPS), dopmy V Lkanbl cTpemneHus K ocTpbiM owyuieHusmM (SSS-V), onpocHuk HaueneHHOCTM Ha BbIMOSTHEHUE
3agaun u camoro cebs B crnopte (TEOSQ), aHkeTbl Y4yeTta nokasaTens yeepeHHocTn B cnopte (TSCI) nu
MMonoXUTNBHOrO OTHOLWEHMS K wucnonb3oBaHuio gonuHra (DUB), a Takke OTBeTMTb Ha Bompocbl 06 onbiTe
NCMNOMb30BaHWSA AOMUHIOB B MPOLUMIOM M B HacToslwee BpeMs. YTBEpXAeHUA aHKeTbl [10N0XUTENbHOrO OTHOLWEHMS K
ncnonb3oBaHuio gonvHra (DUB) B xoAe uccriefoBaHus ONpeaensanuchb Kak BblpakeHue npeanoniaraemMoro MHEHUs B
OTHOLUEHMW UCMOMb30BaHWUSA OOMWHIOB, @ UMEHHO, OTBET Ha BOMPOC: criegyeT N paspewlntb NPUMEHEHUS OOMUHIOB
CMopTCMEeHaM BbICOKMX AOCTUXEHMI U BCEM CnopTCMeHam (2 OTAenbHbIX Bompoca)? YYaCTHUKOB Npocunun BbibpaTtb
O[MH 13 TPEX BapuMaHTOB oTBeTa: «Aa, 6e3 orpaHuYeHuin», «aa, C OrpaHNYEHMSIMN» U «HU B KOEM Criydae He crieqyeT».
[MepemeHHas NaTeHTHOM CKMOHHOCTU K yrnoTpebneHvuio gonuHra onpegensdnacb nNpu NOMOWM ABYX OTMeYaeMbiX
caMMMK CMOPTCMEHaMV MNapameTpoB WUCMOMb30BaHWUS OOMUHra — MNPUMEHEHWe B HacTtosiliee Bpemsi Nnbo onbIT
NMPMMEHEHMS1 B MNPOLUNOM BELLECTB, YIydllaloWwmX CHOPTMBHYO pe3ynbTaTtuBHOCTb. [ns BbiABneHus obuewn
CKITOHHOCTU K ynoTpebneHuio OOMMHIOB Mbl Mofb3oBanuch LLKanon CKMOHHOCTM K CTUMYNSAUMM pe3ynbTaTUBHOCTU
(PEAS), paspabotaHHon Petroczi (2002). Wkana PEAS coctout 13 17 yTBEpXOEHWN, OLeHUMBaeMbIx No 6-6anneHown
cuctemMe no Tuny wkansl Jlukepta ¢ AManasoHOM OTBETOB OT «MOMHOCTbIO He cornaceH» (1) A0 «MOMHOCTbIO
cornaceH» (6). Bbicokoe konmdecTBo 6annoB MO 9TOW LIKane CBUAETENbCTBYET O MOMOXKMTENIbHOM MMM TEPNUMOM
OTHOLUEHWWN K OOMUHIY, HU3KOe Xe Konu4yecTBo 6annoB roBoput 06 OTpMUATENBHOM MM HETEPNMMOM OTHOLLEHUN K
gonuHry. CTpemneHme K COBEPLLUEHCTBY OLEHMBAaNOCh Npy nomoLumM MHOroMepHou wkanbl nepdekunoHmama B cnopre
(MPS), koTopyto paspabotan Dunn et al (7) Ha oCHOBEe OpUEHTUPOBaHHOW Ha crnopT Bepcun MPS ®pocta (11), u
koTopas cogepxut 30 yTBepXOeHMN A4S OLEHKN YeTbipex acnekToB nepdekunoHmama: MiHamenayanbHble cTaHaapThl
(PS: 7 ytBepxaeHun), ObecnokoeHHOCTb owmnbkamn (COM: 8 ytBepxaeHun), Owyliaemoe gasneHve pogutenen
(PPP: 9 ytBepxaeHun) n Owyliaemoe gasnexHve TpeHepa (PCP: 6 yTBepxaeHuin). Boicokoe konuyecTso 6annos B
KaxgoMm U3 pasfenoB LKanbl OTpaKaeT MOBbIWEHHbIN YpOBEHb COOTBETCTBYHOLLEro acrnekrta nepgekLmoHnusma.
CTteneHb BNUAHWA poaUTENEN Ha CNOPTUBHYIO OEATENBHOCTb Y4AaCTHUKOB Oblfia MMHMMAarbHON, TakK Kak UM BCEM ObIno
no 20 n 6onee net. MNoaTomMy B AaHHOM WUCCNEAOBaHWM Mbl OMYCTUMM acrekT OLLyLaeMoro AaBfieHUs poauTenen.
CTpemMneHune K OCTpbIM OLLYLLIEHUSIM, KaK NpaBuIio, oLueHnBaeTcs ¢ noMoLbio opMbl V LLkansl cTpemMneHnsa K ocTpbiM
owyweHuam SSS-V (35), skniovawowen B cebs 40 yTBepKAEHUN C MNPUHYAUTENbHLIM BbIOOPOM MO 4YeTbIPEM
pasgenam: CTpemrnieHve K BOMHYKOLWMM cobblTaM 1 npukntodeHnam (TAS), CtpemneHue K npuobpeTeHuto onbiTa
(ES), Pactopmaxusanue (DIS), YyBcTBMTENBHOCTE K CKyKe (BS); Tawkke moacuutbiBanacb cymma 6annos no Bcem
pasgenam.

Cnegyowasa wnHaMBMAyanoHas 4epta CNOPTCMEHOB, KoTopas Oblna paccMOTpeHa B AaHHOM wccriegoBaHwuy, -
OpueHTaunst Ha JOCTWKEHWE Lienen B cropTe, KoTopas oueHnBanach no onpocHUKY HaueneHHOCTM Ha BbINONHEHWe
3agady u camoro cebsa B cnopte (5). B aTy wkany BxoauT 13 NyHKTOB, pa3fderneHHbIX Ha ABa He3aBUCUMbIX pasgena,
KOTOpble BbIABMASIOT MHAMBMAOYASbHbIE Pa3fMYMSA B CKNOHHOCTM peluaTb 3agayn wnm AobuBaTbCH MMYHbIX Lenen B
cnopte. TEOSQ cocToMT M3 7 NYHKTOB ANS OnpefeneHvs HanpasreHHOCTU Ha pelleHne 3afad U 6 NyHKToB Ans
onpegeneHns HanpaBneHHOCTN Ha camoro cebs. YBepeHHOCTb B CMOpPTe OLeHMBanach C MOMOLLbIO YyeTa nokasaTtens
yBepeHHocTu B cnopte — TSCI (30). TSCI coctout 13 13 yTBEpXAEHWA, NO3BONSAIOLNX Y4aCTHUKAM OLEHUTb CBOKO
yBEPEHHOCTb Mo 9-6annbHon wkane Jlukepta (1 = HU3Kas, 9 = BbiCOKasi), CPaBHMBAsS TO, Kak OHU cebsi «0BbIYHO
YYBCTBYHOT», C «CaMblM YBEPEHHbIM U3 N3BECTHbLIX BaM CMOPTCMEHOBY.

CTATUCTUYECKUN AHANU3

lMpoBogumMoe uccrefoBaHWe SABMSETCA  KPOCC-CEKLUMOHHBIM - KOPPENsUMOHHbLIM — UccrefoBaHveMm. [Ons  oueHku
HOPManbHOCTU JaHHbIX uMcnonb3oBanmucb z-tectbl  Konmoroposa-CmupHoBa. [OBYCTOpOHHME KO3 DULMEHTI
koppensaumn upcoHa Mcnonb3oBanucb ANA MCCNefoBaHWsA B3aMMOCBSA3M MEXAY CKIOHHOCTbIO K ynoTpebneHuto
JONVHra W MHOMBUAYanbHbIMW KayecTBamu. [ns MpOrHO3MpoBaHUS CKITOHHOCTWM K ynoTpebneHuio [onuHra Ha
OCHOBaHUM MNCUXONOrMYeckUx aKToOpoB WCMONb3oBanacb MHOXECTBEHHas perpeccus. Becb aHanua gaHHbIX
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MPOBOAMICA C MOMOLLbIO MakeTa nporpaMm o6paboTkM CTAaTUCTUYECKMX AAHHbIX A1 couumanbHbiX Hayk (SPSS,

Bepcusi 18).

PE3YJIbTATbI

Hemorpacdmyeckne nokasatenn y4acTHMKOB W KONMMYECTBO OOPLOB B KaXKAOW BECOBOW KaTeropuu nokasaHbl B
Tabnuuax 1 n 2. OnucatensHas cTaTUCTUKa U kKO3 uLmeHTbl koppensuun MNMupcoHa mexay nepeMeHHbIMu 1 LLkanon
CKITOHHOCTU K CTUMYnAunn pesdynstatnsHocTn (PEAS) oTpaxeHsl Tabnuue 3.

Kak n oxuganock, BbisiBlieHa CUbHAs NONoXUTENbHan koppensauns mexay PEAS 1 nonoXuntenbHbIM OTHOLLEHWEM K
npumeHeHuio gonuHra (r=.582, p<.01). Takke [OCTOBEPHAs MONOXMTENbHAs Koppensuust 6bina obHapyxeHa mexay
PEAS v pactopmaxuBaHuem (r=.388, p<.01), owywaembim gaBneHnem TpeHepa (r=.329, p<.05) n 06ecnokoeHHOCTbIo
owmnbkamn (r=.298, p<.05). [octoBepHas oTpuuaTenbHasi Koppensaumsi Obina obHapyxeHa Mexay PEAS nu
HanpaBneHHoOCTbo Ha pelleHne 3agay B cnopTe (r=-.409, p<.01). He o6GHapyxeHO 4OCTOBEPHOW KOPPENALNM MeXayY
K nNpvoBpeTeHuto  onbiTa,
YYBCTBUTENBHOCTBIO K CKyKe, OBLUMM konmdyectBoM 6annoB no SSS-V, YyeTom nokasatensi yBEpPeHHOCTU B CropTe,
HanpaBneHHOCTbIO Ha camMoro cebs B CNOpTE U UHAMBUAYaANbHBIMKU CTaH4ApPTaMMU.

PEAS u cTtpemneHvem

K  BOINHyHOLLMM cobbITUSIM 1 MNPUKIKOYeHndAmMm,

cTpemMneHmemMm

Tabnuvua 1. [Jlemorpacgunyeckne xapakTepuUcTUKN y4aCTHUKOB

Bospacr (ner)

25.63+3.14

PocT (cm)

173.46 =+ 4.27

Tabnwuua 2. Konnyectso 60pLOB B KaXKAon BECOBOMW KaTeropum

BecoBas kaTteropus (Kr) 55 60 66

74 | 84 | 96

120

Konnyectso (55) 1 6 9

14 | 15 8

CKITOHHOCTU K CTUMYNAUuN pedynbtatuBHocTn (PEAS)

Tabnuua 3. OnucaTtenbHas ctatucTuka 1 koadPUUNEHTbI koppensaumm NupcoHa nepeMeHHbIx co Lkanon

lMepemeHHble MNogpasgensl M+ SD Koppensauuna ¢ PEAS
PEAS 42.52 +10.89 -
MonoxuTenbHoe OTHOLLEHME K NPUMEHEHNIO OOMNMHIa 4,97 +£0.88 569"
CTpemrieHre K BOIHYOLLIMM COBBITUSIM 1 6.42 + 2 47 - 158
MPUKITFOYEHUAM
LWkana
CTpemneHune K NprobpeTeHnto onbiTa 2.72 +£1.82 224
CTpemreHnsa K
OCTpbIM PacTopmaxwuBaHue 2.97 +2.06 .388**
OoLyLLIeHUAM
(SSS-V) UyBCTBUTENBLHOCTb K CKYKe 3.27+1.39 .065
UTtoro 15.35+4.98 143
Y4yeT nokasartensi ygepeHHOCTU B criopTe 84.90 £ 16.96 -.155
HanpaBneHHOCTb Ha peLLeHne 3a4ay B CriopTe 29.20 + 3.55 -.409”
TEOSQ
HanpaBneHHOCTb Ha camoro cebsi B cnopTte 20.45 £ 3.51 .199
WHavBuayanbeHble cTaHAapThl 28.40 + 4.06 .036
MPS B cnopTe Owywaemoe gaBneHne TpeHepa 17.31 +3.03 310"
O6ecnokoeHHOCTL OLLMBKaMm 27.06 + 3.81 3207

** P<0.01

*P<0.05
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[na onpepeneHus nydwen IMHENHOW KOMOWMHALMW pacTOPMaXXMBaHWsl, HaMpaBfiEHHOCTU Ha pelleHne 3agad,
OLLYyLLIaeMOro gaBneHuss TpeHepa n 06eCcrnoKOEeHHOCTU owmnbkamu B Lensx nporHosvpoBaHus PEAS ucnonb3soBarics
MHOXXECTBEHHbIV PerpecCUMOoHHbIN aHanm3. KoMObmHaums 3TMx nepemMeHHbIX Mo3Borisna JOCTOBEPHO MPOrHO3MpOBaTh
CKITOHHOCTb K ynoTpebrneHunio gonvHra n Bce YeTbipe NepeMeHHble, JOCTOBEPHO BUSIOWLME HA NPOrHo3uposaHue: F
(4, 47) = 6.84, p < .001, R®=.33. BeTa-koadhduLMEHTbI, NpeacTaBneHHble B Tabnuue 4, [al0T OCHOBaHMS
npegnonaraTe, 4T0 HanpaeneHHOCTb Ha pelweHve 3agady okasblBaeT Hamborbluee BAWSHUE Ha MPOrHO3MpoBaHWe
CKIOHHOCTU K TMNPUMEHEHU0 [ONWHra; OBEeCnoKOeHHOCTb ownbkamu Takke BMMSIET Ha MNPOrHO3MpoBaHMe.
PacTtopmaxuBaHue 1 owlyLlaemoe AaBneHvue TpeHepa He BrMST Ha NPOrHO3NpoBaHWe, Kak nokasaHo B Tabnuue 4.

Tabnuua 4. Kpatkas cBogka pe3ynbTaTtoB OAHOBPEMEHHOIO MHOXECTBEHHOIO PErPECCUOHHOTO
aHanusa
SEB (cTang.

MNepemeHHas B oLMGKa B) B HocrT.
KoHcTaHTa 39.41 15.20 - .013*
PactopmaxuBaHue 97 .69 .18 167
HanpaBneHHOCTb Ha pelleHne 3agav -1.21 41 -39 .005**
Ob6ecnokoeHHOCTb onbkamm .98 .36 .34 .011*
Ouwyuljaemoe gaBneHne TpeHepa .52 .45 14 257
** P<0.01
*, P<0.05

Wcnonb3osarock crieaytollee ypaBHeHNE NporHo3sa:

CKMOHHOCTb K npumeHeHuto gonuHra = 39.41 + (-.39 x HanpaBneHHOCTb Ha peweHne 3agad B crnopTe) + (.34 x
Ob6ecnokoeHHOCTb oLwmnbkamm)

CKoppeKTUPOBaHHbIN kK03dhdULMEHT ageTepMuHaumn R-kBagpat 6bin paBeH 0.33. 3710 o3HadvaeT, yto 33% ancnepcun
B CKIIOHHOCTU K MPUMEHEHUIO [OMNWHra OOBACHAETCA perpeccMoHHon mogenbt. CormacHo Cohen (4), aTo
3HauYMTenNbHasa BenuMyuHa adpdekta.

OBCYXOEHUE

Mo pesynbTatam wccnegoBaHus nepdekunoHmama Obino BblABUHYTO MPEeAnoXeHWe BblAeNsaTb ABa acnekra
nepdekunoHnsma (26,27): acnekr, Ha3BaHHbIA NONOXUTENbHbLIM, 300POBbLIM, UMW aganTUBHbIM NepEKLNOHN3MOM, U
acnekT, Has3BaHHbIN OTpULATENbHbIM, HEe3dOpOBbIM, WNW HeagekBaTHbIM nepdekunoHmnamom (24,28,29). K
oTpyuaTenbHOMY acnekTy nepdekuMoHU3Ma OTHOCHATCS TE€ ero rpaHu, KOTopble CBs3aHbl C MepdeKLUMOHUCTCKUMU
TpeBoramu, TakMMU Kak 0BEeCnOKOEHHOCTb OWMbKamu, COMHEHWS OTHOCUTEMbHO Kakmx-nnbo [EencTBui, 4YyBCTBO
HEeCOOTBETCTBUSA OXMAAHWUM U pe3ynbTaToB, a Takke HeraTMBHas peakums Ha ownbku. [loctoBepHas nNonoxuTenbHas
KoppensauMsa olylwlaemMoro AaBneHus TpeHepa M 0BeCrnoKOEHHOCTW OownbKaMu CO CKIIOHHOCTbIO K MPUMEHEHMIO
AOMNVHra nokasblBaeT, YTO NWWb oTpuuaTenbHble rpaHn nepdeKkunoHn3Ma KOoppenumpoBanm CO CKIMOHHOCTbIO K
NMPUMEHEHMWIO OOMUHIa, a PerpecCcuoHHbIV aHanM3 nokasan, 4To 06ecnoKOeHHOCTb OlMBKaMu Kak oTpuuartenbHoe
nposiBfieHne nepgekumMoHm3ama mMorna ObiTb 3MOLMOHanNbHbIM (DAKTOPOM, BAMSIOWMM Ha CKIIOHHOCTb K MPUMEHEHMIO
ponvHra. bonee Toro, pes3ynbTaTbl HACTOSILLErO NCCeAOBaHWS COrnacyloTCs C HeAaBHO MONYYeHHbIMY pe3ynbTaTamu,
roe ykasblBanocb, YTO YMNOMsSIHyTas OOECnOKOEeHHOCTb owubkamMn CcBA3aHa C HECKONMbKMMW  HeraTMBHbIMM
nocneacTBnsSMU B CnopTe, TPEHMpPOBKax U B xoge coctasaHui (10,13).

OTpuuaTenbHas Koppensumst Mexay HanpaBfeHHOCTbIO Ha peLleHne 3a4ay M CKIOHHOCTbI0 K MPUMEHEHUIO JOMNWUHIa
MoKasbIBaeT, YTO XapakTep CTPEMIIEHUS CMOPTCMEHOB K LOCTMXEHMAM TakkKe MOXET BIUATb Ha CKIOHHOCTb
CMOPTCMEHa K WCMOSb30BaHUIO AonuHra. Pesynbratbl OaHHOrO WUCCNeAoBaHUS MOKasbiBalOT, YTO CMOPTCMEHDI,
OPUEHTUPOBAHHbIE HA pPeLleHne 3agay Npy JOCTUXKEHWUUN LIENEN, C MEHbLUEN BEPOSATHOCTLIO MCMNONb3YHOT NpenapaTbl-
cTumynaTopbl. B uenom, nccnegoBaHve HanpaBreHHOCTU Ha JOCTUXKEHUE Liernen nokasasno, YTO HanpaBreHHOCTb Ha
pelleHMe 3aga4y CBsi3aHa C aJanTUBHbIM XapaKTepPOM MbILLMEHUs!, HAanpuMep, C HU3KUM YPOBHEM TPEBOXXHOCTU MO
noBody CMOPTMBHBLIX cocTaA3aHui (14,15). HanpaBneHHocTb Ha cebs camoro, HanpoTuB, CBs3aHa C MeHee
afanTMBHLIM XapaKTEPOM MbILMIEHUS, HanpUMep, C BbICOKUM YPOBHEM TPEBOXHOCTU MO MOBOAY CMOPTUBHBIX
coctasaHun (32). Pe3ynbTaTbl ABYMEPHOrO KOPPENSLMOHHOIO aHanusa, nokasbiBalliMe, YTO HanpaBieHHOCTb Ha
pelleHne 3agavy n Ha cebs no-pasHOMY COOTHOCUTCSH C OOECMOKOEHHOCTbIO OWwMbkaMy Kak BUOOM HeaneKBaTHOro
nepdekunoHnama B CrNoOpTe, MOMYT CIYXWUTb MOATBEPXOEHMEeM 3Toro BbiBoAa. bbina BbisiBNeHa AOCTOBepHas
NONoXUTernbHas KOpPpensuus Mexay HanpaBfieHHOCTbI0 Ha camoro cebsi MU 0DeCrnoKOEHHOCTbH OWMbKaMy Kak
dakTopamu, BMAVSIOWMMK Ha CKIOHHOCTb K npumeHeHuto pgonuHra (r=.420, p<.01), n He ObINoO 0OBGHapyXeHo
KOppensumMm Mexay HanpasBreHHOCTbI0 Ha pelleHre 3agady U 00ecrnokOeHHOCTbl owubkamu (r=.230). Takum
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06pasom, MOXHO cAenaTb BblBOA, YTO HarpaBliEHHOCTb Ha pelleHue 3afay yaepKuBaeT CMOpTCMEHa OT Pas3BUTUS
MOSIOKUTENIBHOMO OTHOLLEHUS K JOMUHTY.

[MpoBedeHHblE paHee uccnegoBaHWs nokasanu, YTO MAeN, CKMNOHHBLIX K MOWMCKY OCTPbIX OLYLIEHWIW, npusrekaeTt
AeAaTenbHOCTb, CBSA3aHHAsi C BbICOKOW CTEMEHbI0 puUcka, Takas Kak PUCKOBaHHOe cekcyanbHoe nosefdeHue (17),
Hebe3onacHoe BoxaeHue (16), kypeHue (34), ynotpebneHue ankoronsa (25) n npMMmeHeHne 3anpeLleHHbIX npenapaTos
(21,36). Opyrumm cnosamu, nobutenu OCTpbIX OLLYLLEHUIA C BonbLUE BEPOATHOCTLIO, YEM MPoYMe Noan, y4acTByIoT B
PYCKOBaHHOM MoBeAeHun. [JocToBepHasi MOMOXUTENbHAA KOPPensaums Mexay pacTOpMaXXMBaHMEM Kak OOHUM M3
pa3fenoB LWKanbl CTPEMMEHUS K OCTPbIM OLLYLLEHUSM W CKIMOHHOCTBbIO K MPUMEHEHWIO AOMMHra nokasana, uro
CMOPTCMEHbI-NOUTENN OCTPbIX OLlyLleHUA Gornee MNOABEPXKEHbI YBMEYEHUIO [OOMMHIOM. PacTtopmaxuBaHune Kak
HavMeHee couuanbHO npuemnemas ¢opma CTpeMIieHWss K OCTpbiM owyuieHuam (33) MOXeT noBnMATb Ha
WHAMBUAOYaNbHbIE XapaKTEPUCTMKN B NiaHe (bopMUPOBaHMS CKIIOHHOCTY K yNoTpebneHuto JonuvHra.

BbiBOObl U PEKOMEHOALUN TPEHEPAM

Cpeamn nepemeHHbIX, CBsI3aHHbIX ¢ PEAS B faHHOM uccrnegoBaHun, Nvlb ABEe NEepeMEHHbIe OKa3biBanu BrUSHME Ha
NPOrHO3MpoOBaHMEe CKIMOHHOCTM K ynoTpebneHuno OONuHra: HanpaBfeHHOCTb Ha pelueHne 3agad M 06ecnoKOeHHOCTb
owmnbkamn. 33% AmMcnepcun CKNOHHOCTU K yrnoTpebneHuto gonuHra ob6bsACHANOCh 3TUMKU nepeMeHHbIiMu. CornacHo
Cohen (1988), aTn pesynbTaTbl MOryT MMeTb MpakTU4eckoe 3HadeHue. 1o Bcel BUOAUMOCTM, 3TU UHAMBUAYANbHbIE
YepTbl MOTYT SBNATBCS (pakTopamMu pucka B OTHOLLUEHMM Pa3BUTUS NPEeApPacnOfioXEHHOCTU K MPUMEHEHUIO OOMUHra.
CnopTtcmeHoB, obnagarowmx 3TMMK KavyecTBamu, crnegyeT otbmpatb NS NCMXOMNOrMYecKoro KOHCYnbTMpoBaHus. Mol
Takke npegraraemM Mcnonb3oBaTb (hbakTopbl, BAMSOWME HA (POPMUMPOBAHME CKITOHHOCTU K yNOTPEeOneHuo JomnuHra,
ONsi NpefoTBpaLleHns MPUMEHEHNS OONMUHIa COPEBHYHOLLMMUCS CMOPTCMEHaMM.
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RESUME

Obijectifs: La lutte contre le dopage est une tache difficile. Le dopage est un phénoméne complexe, donc le but de
cette étude était d'étudier les relations entre les attitudes de dopage et d'autres facteurs psychologiques. Méthodes:
Cinquante-cing lutteurs d'élite compétitifs (Age: 25,63 + 3,14 ans; Hauteur: 173,46 + 4.27cm) du Kermanshah et le
Kurdistan d'lran Unis ont participé a cette étude. Tous les sujets ont terminé I'Amélioration Performance Scale Attitude
(PEAS), Sport multidimensionnelle échelle de perfectionnisme (MPS) Forme V de la recherche de sensations échelle,
taches et Orientation Ego dans le sport, Trait Sport Inventaire de la confiance et de I'utilisation du dopage
guestionnaires de croyance. Résultats: Les coefficients de corrélation de Pearson ont montré une corrélation positive
significative entre les petits pois avec conviction le dopage (r = .582, p <.01), la désinhibition (r =.388, p <.01), la
pression de l'entraineur percue (r =.329, p <.05) et Concern sur les erreurs (r =.298, p <.05) et avait une corrélation
négative significative avec I'orientation de la tdche dans le sport (r = - .363, p <.01). La régression multiple a montré la
combinaison de facteurs psychologiques contribuent de maniére significative a la prédiction de l'attitude du dopage; F
(4, 43) = 6.84, p <.001, R2 = .33. Conclusion: Il est évident que I'approche la plus efficace dans la lutte contre le
dopage est la prévention, donc l'identification des athlétes qui obtiennent un score élevé dans les caractéristiques
personnelles de perfectionnisme, la recherche de sensations et orientation vers un but dans le sport pourrait étre des
informations utiles pour les entraineurs et les médecins de I'équipe, afin de détecter, contrbler et poursuivre les travaux
avec les athlétes qui peuvent étre plus a risque de dopage.

MOTS-CLES: le dopage, les caractéristiques personnelles, la recherche de sensations, le perfectionnisme
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MOOD CHANGES DURING A PERIOD OF INCREMENTAL TRAINING AND
FOLLOWING TAPERING STRATEGIES IN ELITE MALE WRESTLERS

Mohammad Karimi !, Saeed Keshavarz %, Mohammad Javad Ansari 3, Azizollah Etaati *

! Department of Physical Education and Sport Sciences, Qom University of Technology, Qom, Iran
% Department of Physical Education and Sport Sciences, Najafabad Branch, Islamic Azad University, Najafabad, Iran
% Department of Language Education, Qom Branch, Islamic Azad University, Qom, Iran
Wrestling Institute of I.R. of Iran, Tehran, Iran

m.karimi2203@gmail.com

ABSTRACT

The purpose of the study was to determine the effect of two tapering strategies on mood state and performance of elite
wrestlers after a period of incremental training. Thirty elite wrestlers (age: 21.8 + 1.3 years, height: 172.6 £+ 4.9 cm,
weight: 71.4 + 7.6 kg) were selected randomly and were randomly assigned to three equal groups; tapering 1 (50%
reduction in training volume), tapering 2 (75% reduction in training volume) or control (regular training). Following four
weeks of incremental training, one week of tapering was performed. The profile of mood state was evaluated with a
Brunel gquestionnaire (BRUMS) and a battery of physical tests including cardiovascular endurance, muscular strength
and endurance, speed, agility, flexibility and body composition, were performed at the beginning of the 1st week , and
at the end of the 4th and 5th weeks. Statistical comparisons were made using a one-way analysis of variance
(ANOVA) and Scheffe’s post-hoc comparison. The level of significance was set at P<0.05. The results showed that
after one week of tapering, mood disturbance scores and performance improved in tapering groups (p<0.05). Scheffe’s
Post-hoc indicated that observed differences are between control and tapering 2 groups. With continuation of regular
training in control group, mood disturbance scores increase and performance decreases. In conclusion it seems that
using a tapering strategy at the end of heavy training and before main competition might improve mood state and
physical performance in elite wrestlers, and the 75% reduction in training volume, while the intensity is kept high, is
most effective for mood state and performance improvements in wrestling.

KEY WORDS: Tapering, mood state, wrestlers, overtraining

INTRODUCTION

Mood changes due to exercise have been the subject of a variety of research studies in exercise psychology. However
the mechanisms underlying its occurrance are not completely known (2,4,13). Although, studies done in relation to the
effects of exercise on mood changes indicate that exercise improves mood state, the rate of improvement is differs.
One of the fundamental problems in achieving an optimal athletic performance is overtraining syndrome. Overtraining
is a state where performance and well being may be affected for several months (3). Overtraining includes
physiological, immunological, and psychological changes. Psychological changes comprise mood state, effort
perception, and sleep quality (10). The tapering approach may be utilized as an effective method to reduce the side
effects of overtraining syndrome (1, 5, 8).

Mood state is related to the training load that an athlete carried out during training period (12). Most studies have
reported mood changes in relation to the pre competition tapering. Most of these studies, but not all of them, indicated
that tapering created positive changes in the mood state of athletes that lead to increases in athletic performance (6, 9,
10, 11, 14). Morgan et al.(13) and Raglin et al.(14) reported decreases in total scores of mood state following four
weeks of tapering in athlete students. Decreasing in total score of mood state was accompanied by decreases in the
sense of fatigue, depression, anger, and confusion; and an increase in vigor. These studies also reported decreasing
mood disturbance in relation to decreasing training load.

However, in some athletes the tension scores didn’t reduce besides the fact that there was no response to the tapering
(12, 14). In fact, tension was the only mood variable that remained higher than basic levels after tapering. It is
supposed that the elevated tension is a reflection of an anxiety related to the waiting period before the main
competition (14).
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Morgan et al studied the mood state of the wrestlers who were participated in the Olympic Games (9). The results
showed that American wrestlers from the perspective of tension, depression, fatigue, and confusion were all low but
from the perspective of vigor were high. The curve of study has been popular as “ice-berg profile” (figure 1).
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Figure 1. Profile of Mood States: The 'ice-berg’ profile characteristic of elite athletes.

The tapering approach in used in different sports and from different aspects has been studied. As the mood profile
changes, before and after tapering, different results have been established, with the mood state more unstable in
various sports. In wrestling, the changes of mood state following a period of tapering have not been surveyed. The
purpose of the present study was to describe the effect of two tapering strategies on profile of mood state and
performance in elite male wrestlers.

MATERIALS AND METHODS

The participants in this study were thirty high-level Iranian wrestlers (age = 21.8+1.3 years, height = 172.6 £ 4.9 cm,
BF% = 10.7 % 2). After receiving oral and written information about the study plans and procedures, the subjects
signed an informed consent form. After four weeks of incremental training exercise, the participants were divided into
three equal groups: Control group (continuance in incremental training), Tapering 1 (50% reduction in training volume),
and Tapering 2 (75% reduction in training volume).

To create a realistic reduced training scenario, 30 well-trained elite wrestlers trained as if preparing for a competition
season. The training status of every subject over the preceding 8 weeks and the training history were obtained by
guestionnaire, training log, and personal interview.

Their profile of mood state was evaluated with a Brunel questionnaire (BRUMS), along with a battery of physical tests
including cardiovascular endurance, muscular strength and endurance, speed, agility, flexibility and body composition,
as an index of performance, at the beginning of the 1st week, and at the end of 4th and 5th weeks.

Since, measuring performance in wrestling is difficult and needs to control numerous factors, in the present study a
battery of physical tests considered as a means for evaluation of performance in wrestling. The raw measures of each
test were converted to the standard Z score using the mean and standard deviation of Iranian national team measures
in each test. Therefore, the sum of these Z scores was defined as an index of performance.

All participants completed a four-week incremental, high-intensity training period (Table 1). After this four-week
progressive training and before the tapering period began, the subjects were randomly divided into three equal groups:
A control group (continued weekly incremental training), a tapering 1 group (50% reduction in training volume), and a
tapering 2 group (75% reduction in training volume).
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Table 1. Training programs; values in parentheses denote the number of sessions for each item per week

Mesocycle Incremental training Tapering
Group 1 2
Weeks 1 2 3 4 5
Warm-up( min) 15(6) 15(6) 15(6) 15(6) 15(6) 15(6)
Interval training (min) 20(3) - - - - -
Resistance training (min) 45(3) 45(3) 45(3) 45(3) 22(3) 11(3)
Speed training (m) 160(2) 190(2) 210(2) 240(2) 120(2) 60(2)
Plyometric training (j) - 30(3) 36(3) 42(3) 21(3) 10(3)
Technical training (min) 16(3) 18(3) 20(3) 22(3) 11(3) 5(@3)
Wrestling competition (min) 10(3) 12(3) 14(3) 16(3) 8(3) 4(3)
Warm-down 10(6) 10(6) 10(6) 10(6) 10(6) 10(6)

Means and standard deviations were used to describe quantitative variables. Statistical comparisons were made using
a one-way analysis of variance (ANOVA) and Scheffe’s post-hoc comparison. The level of significance was set at
P<0.05.

RESULTS
Table 2 describes the mood scores of the participants from the three phases of measurement.

Table 2. Mean £ SD for subscales of mood, mood disturbance score, and performance score in studied groups

Variable Group Time of Measurement P value
week 1 week 4 week 5
Anger Control 5.9(2.1) 7.8(2) 13.2(1.6) 0.0001 *
Tapering 1 4.2(1.4) 5.6(2.2) 6(2.2)
Tapering 2 4.8(1.7) 6.1(2) 5(1.1)
Confusion Control 4.7(1.8) 7.1(1.6) 12.5(1.3) 0.0001 *
Tapering 1 8.3(1.7) 8.2(1.9) 8.2(1.8)
Tapering 2 4.6(1.8) 7.6(1.6) 7.1(2.1)
Depression Control 6.3(1.5) 8(1.7) 14.4(1.3) 0.0001 *
Tapering 1 7.2(1.6) 9.7(1.5) 8.9(1.8)
Tapering 2 4.6(1.8) 8.7(1.8) 8.1(1.9)
Fatigue Control 5.1(2.3) 8.1(1.7) 13.7(2) 0.0001 *
Tapering 1 4.5(1.4) 7.6(1.9) 6.6(2.5)
Tapering 2 5.8(2.4) 9.5(2.1) 8.3(1.9)
Tension Control 6.4(2.4) 9.1(1.3) 15.2(1.1) 0.0001 *
Tapering 1 4.3(1.6) 8.2(2) 8.4(1.5)
Tapering 2 6.9(2.1) 9.6(1.8) 9.7(1.6)
Vigor Control 12.6(1.8) 11.8(1.4) 5(1.6) 0.0001 *
Tapering 1 11.9(2.1) 13.1(1.8) 13.7(1.1)
Tapering 2 10.7(2) 11.5(1.7) 13.2(1.5)
Mood Control 15.8(5.05) 28.3(9.1) 64(10.3) 0.0001 *
disturbance Tapering 1 16.6(4.6) 26.2(6.2) 24.4(7.1)
score Tapering 2 18.4(5.6) 30(7.3) 25(6.3)
Performance Control -36.4(10.2) -29.7(7.8) -35(9.6) 0.002*
score Tapering 1 -37.1(10.07) -30.9(8.08) -24.5(6.1)
Tapering 2 -33(13.08) -27.1(10.3) -20.1(9.09)

* Significance Levels

According to the results of the present study after one week of tapering mood disturbance scores improve 6.8% and
16.6% in tapering 1 and tapering 2 respectively. In the control group with continuation of incremental training, the mood
disturbance score increased 126.1%.

DISCUSSION/CONCLUSIONS

The results of the present study indicated that four weeks of incremental training are associated with an increase in
mood disturbance scores of the wrestlers and following one week of tapering, mood disturbance scores decrease in
the experimental groups. With continuation of training in the control group, mood disturbance scores increased. These
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results are in agreement with that reported by Raglin et al.(14) and disagree with those reported by Martin et al.(6).
The pattern of the mood changes was different in each group. It is probably was related to the mental responses of the
wrestlers to the stress due to the training program and the other environmental factors. Flynn et al.(1994) reported 17%
reduction in mood disturbance scores following three weeks of tapering (1). Raglin et al.(1991) also reported 16%
improvement in the scores of profile of mood state in a group of swimmers following four weeks of tapering(14). In this
study the rate of mood improvement in tapering 1 group (50% reduction in training volume) was 6.8% and in tapering 2
group (75% reduction in training volume) was 16.6%. Profile of mood state in athletes is sensitive to the training load
(10) and the change in mood state in response to tapering when the training load decreases considerably, is not
unexpected. Numerous studies reported positive mood changes with tapering. Most of these studies, but not all of
them, reported positive mood changes with performance improvement (7, 10, 15, 16).

In most of these studies, following tapering, there was a decrease in mood disturbance scores with decreases in the
factors such as: fatigue, anger, depression, and confusion and, on the other hand, increases in vigor. Nevertheless,
individual differences are influential in type and rate of mental response to the use of tapering. The results of the
present study protect this fact. Among the mood subscales, despite of reduction in training load during tapering period,
tension subscale did not decrease. Probably stress due to the pre-competition expected period is the reason for this
matter. There are different factors that contribute with mood changes in athletes and because of the present complexity
diagnosis of the main causes is very difficult. In many studies, the pattern of mood changes is an important predictor
for athletic performance.

The results of this study show that performance of the wrestlers were improved in addition to the improvement in mood
state after a period of tapering. According to the results, after four weeks of incremental training, mood disturbance
scores increased in all groups, but the pattern of these changes was different in each group. It seems that the other
factors, except for training, interfere in the change of the wrestler's mood state. Regular monitoring of wrestlers mood
state in different phases of training can be influential in recognition of overtraining syndrome, particularly in pre-
competition phase in which training load is high. The results of this investigation showed that after one week of
tapering the profile of mood state were improved 6.8% and 16.6% in tapering 1 and tapering 2 groups respectively,
while mood disturbance scores increased in control group continuing incremental training. It seems that in wrestling
75% reduction in training volume while intensity of training is kept high, has more positive effects on mood state and
performance.

PRACTICAL APPLICATIONS

Overtraining consists of different factors; some of these factors are more measurable, like mood changes. According to
the results of this study mood disturbance scores increased after four weeks of incremental training and decreased
after one week of tapering. Monitoring of mood changes, at least one time per week during intense training programs,
can help coaches to recognize overtraining syndrome.
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PE3IOME

Llenbto gaHHoro mccnegoBaHus 6bino onpeaeneHve BAUSHUSA ABYX CTpaTerMm CHWHXKEHUS Harpy3kum Ha HacTpoeHue u
pe3ynbTaTMBHOCTbL OOPLIOB BbLICOKOrO Kracca nocre nepuoga TPEHVMPOBOK C HapawuBaHuem Harpysku. Tpuguatb
6opuoB BbICOKOro knacca (Bospact: 21.8 + 1.3 neT, pocT: 172.6 + 4.9 cm, Bec: 71.4 £ 7.6 kr) Obno criydariHbIM
06pa3om BbIBGpaHO 1 cryyYanHbIM e 0bpa3om pasgeneHo Ha TPy paBHble rPYMMbl: CHKEHWe Harpy3ku 1 (yMeHbLleHne
obbema TpeHupoBOK A0 50% OT HOPMbI), CHUXEHUE Harpy3ku 2 (yMeHbLleHne o6bema TPEHMPOBOK A0 75% OT HOpMbl)
N KOHTPOSb (06blyHble TpeHupoBku). Nocne 4YeTbipex Heaenb TPEHMPOBOK C HapalivBaHWEM Harpys3ku B TeuveHue
OfHOW Hefenu NpoBOAUIOCH CHWXEHWe Harpysku. B Havane nepsBon Hefenu u B KOHLE YETBEPTON U NATOW Hedenu
HacTpoeHVe OLEeHMBanoch C NoMOoLLbI0 aHkeTbl BpyHena (BRUMS), a Takke Habopa husnyeckmx TecToB, B T.4. TECTOB
Ha KapOMOBacCKyNsApHY BbIHOCMBOCTb, MbILUEYHYK CUMY W BbIHOCIMBOCTb, CKOPOCTb, ObICTPOTY, FTMOKOCTb U COCTaB
Tena. CtaTucTnyeckne cpaBHEHUs NPOBOAUIIOCH MOCPEACTBOM O4HOMAKTOPHOro AncnepcMoHHoro aHanmsa (ANOVA)
N meToda anocTepuopHbIX cpasBHeHun Lledde. Bbin yctaHoBneH ypoBeHb 3HaunmmocTn P<0.05. TPesynbtathl
nccnefoBaHUA Mnokasanu, 4YTo nocrie OAHOW Hedenu CHWKEHUS Harpyskm cTeneHb pacCTPOWMCTB HaCTPOEHUs
CHU3MNacb, a CMOPTMBHbIE MOKasaTenu ynyywunucb B rpynnax, rge npom3BoAMNoChk CHuKeHue Harpysku (p<0.05).
MeTon anocTtepuopHbix cpaBHeHun Lledydpe nokasamn, 4To MMeTCA Habniogaemble pasnuuns Mexay rpynnamm
KCHWXEHWe Harpyskm 2» U «KOoHTponb». C npogosmkeHMeM OObIYHbIX TPEHUPOBOK B KOHTPOMbHOW rpynne
yBenuumBanacb CTeneHb PaccTPOWUCTB HacTPOEHUs, a pesdynbTaTUBHOCTL yXyawanack. MoxHO caenatb BbiBOA, YTO,
no BCEN BMOUMOCTW, NMPUMEHEHWUE CTpaTernyu CHWXEHUSA Harpysku B KOHLE Nepuopa TsKenblX TPEHUPOBOK W nepes
OCHOBHbIM COPEBHOBAHMEM MOXET YNy4llMTb HACTPOEHWe U pe3ynbTaTUBHOCTb Y GOPLIOB BbICOKOrO Krnacca, O4HaKo
CHWXeHne obbema TPeHUPOBOK A0 75% OT OObIYHOrO YPOBHS NPW COXPaHEHUW BbICOKOW WHTEHCUMBHOCTU SIBNSETCH
Hanbonee apPeKTMBHBIM B OTHOLLEHMM YyYLLIEHNS HACTPOEHNSA 1 pe3ynbTaTUBHOCTU B Bopbbe.

KIMKOYEBbBIE CITOBA: CHmXeHWe Harpy3ku, HacTpoeHue, 6opubl, nepeTpeHnpoBKa
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BBEOEHUE

M3MeHeHns1 HacTpoeHusi, CBs3aHHble C TpeHupoBkamu, Obln npegMeToMm psida UCCReoBaHUM MO MCUMXONornu
TpeHnpoBok. OOQHAKo MexaHW3Mbl, BbI3blBalOLLME MOSIBIIEHNE TaKMX U3MEHEHWI, U3BECTHbl He MnonHocTbl (2,4,13).
XoTa uccnegoBaHvs BRUSHUSE TPEHUPOBOK Ha U3MEHEHWs HacTPOEHUs MNoKasblBaloT, YTO TPEHWPOBKWM yrydliaroT
HacTpoeHue, cTeneHb ynyyweHus pasnuyHa. OZHy M3 OCHOBHbIX MNpobrnem Ans OOCTMXKEHMS ONTMMAanbHON
CMOPTUBHOMN pe3ynbTaTMBHOCTU NpeacTaBnseT cobon CMHAPOM nepeTpeHnpoBKy. [lepeTpeHnpoBka — 3TO COCTOSHME,
Koraa pesynbTaTUBHOCTb M CAMOYYBCTBME MOTYT YXYALUUTLCS HA HECKONbKO MecsueB (3). B noHsTue nepeTpeHupoBka
BXOOAT PM3NONOrNYeckme, MMMYHOMOrMYEeCcKne MU MNCuxonormyeckune mameHeHus. K ncuxonormyeckum M3MeHeHUsIM
OTHOCUTCA HaACTPOEHME, OLUYLIEHNEe HanpsikeHus n kadectBO cHa (10). MeTog CHWXEHUA Harpy3kum MOXeT
NCMNonb30BaTbCs Kak 3pPEKTUBHBIV CNOCOD CHN3WTBL NOBOYHBIE adhpekTbl cuHapomMa nepeTpeHmposku (1, 5, 8).

HacTtpoeHne 3aBMCUT OT TPEHVMPOBOYHOM Harpysku, MNOMYYEHHOW CMOPTCMEHOM 3a nepuod TpeHuposku (12).
BonbLWMHCTBO MCCrnegoBaHMI OTMeYanu U3MEHEHWs HaCTPOEHUs], CBA3aHHbIe C NPeACOPEBHOBATENbHLIM CHUXKEHNEM
Harpysku. B GonbLUMHCTBE 3TUX UCCMEAOBaHWI, HO HE BO BCEX, OTMEeYarocb, YTO CHUXKEHWe Harpyskv NpuMBOAMIIO K
MOMNOXMWTENbHLIM N3MEHEHUSAM HacTPOEHMs CNOPTCMEHOB, YTO BENO K YNyYLUEHWO CMOPTUBHOW pe3yribTaTuBHOCTU (6,
9, 10, 11, 14). Morgan et al.(13) n Raglin et al.(14) coobwanu o cHwxeHun obLiero konmyectTsa 6annos no Lkane
N3MEHEHWN HacCTPOEHUs MOCMe YeTblPEXHEAENbHOr0 CHWKEHUS Harpysky y CrnopTCMEHOB-CTYAEHTOB. YMEHbLUEHne
obuero konuyectBa 6annoB MO M3MEHEHMIO HaCTPOEHUSI COMPOBOXAANoOCb YMEHbLUEHWEM YyBCTBa YCTarnocTw,
No4aBNeHHOCTN, pasgpaXeHus U PacTepsHHOCTU U yBENWYEHWEeM SHepruyHocTu. B aTux nccnegosaHusx Takke
coobuanocb 06 yMeHbLUEeHUM KOnM4ecTBa PacCTPONCTB HACTPOEHWs, CBSA3AHHOM CO CHWXKEHUEM TPEHWPOBOYHOMN
Harpysku.

OpHako y HeKOTOpbIX CMOPTCMEHOB, He cuuTas TOro, YTO peakuuuM Ha CHWXEeHWe Harpy3km He Oblino, ypoBeHb
HanpskeHust He ymeHblumncsa (12, 14). dakTuyeckn HanpsixkeHwe Obifio eAMHCTBEHHOW MepeMEeHHOW HaCTPOeHWs,
KOTOpasi NMocrie CHWXEHWs Harpys3ku octaBanacb Bbllie 6a30BOro ypoBHs. Bbinio BbIABMHYTO npeanonoxeHue, 4To
MOBbILIEHHOE HaMnpsKeHne oTpaxaeT TPEeBOXHOCTb, CBA3AHHYHD C MepuvogoM OXVMAAHWA nepeg OCHOBHbIM
copeBHoBaHuemM (14).

Morgan et al. nccnegosanu HactpoeHne 6GopuoB-ydacTHUkoB Onumnuickux urp (9). PesynbTaTtbl nokasanu, 4To y
aMepUuKaHCKMX OOpLOB ObinNM HWU3KME MoKasaTenu HanpshKeHusl, NOA4aBIEHHOCTW, YCTanocTW U pacTeEpPSIHHOCTU U
BbICOKME MokKasaTenu aHepruvyHocTu. Kpmeas nccneposaHusa npuobpena M3BeCTHOCTb Kak “rpadhmk B hopme ancbepra”
(pucyHok 1).
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PucyHok 1. lMpodunb HacTpoeHus: NokasaTenn CNopTCMEHOB BbICOKOIO Kilacca B Buae «ancbepra».

MpoBoaMnucb MccnenoBaHUs METoda CHWXKEHWUSI Harpy3kM B pasfuyHbIX BMAAX CNopTa; M3yvanucb pasHble ero
acnektbl. C n3MeHeHneM NpPoguns HAaCTPOEHUS OO0 W MOCIE CHWXKEHWUS Harpy3ku OoTMeYanucb pasHble pesynbTathbl,
npuyem xapakTep W3MEHEHW HaCTPOEHWst B pasnu4YHbIX BuAaax criopTa pasnuuanca. B Gopbbe wun3aMeHeHus
HacTpOeHUs1 nocrne nepuofa CHWXKEHWUS HarpyskM He usydanucb. Llenblo aaHHoro wccnefoBaHusi Gbino onucatb
BMUSIHWE [BYX CTpaTeruii CHWXEHUS Harpy3kM Ha npodunb HACTPOEHUs U pe3ynbTaTUBHOCTL MYXYMH-60pLOB
BbLICOKOrO Kracca.
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MATEPUAIbI U METO[bI

B naHHOM uccnegoBaHMKM NPUHSAO yvacTve TpuauaTb MpaHckux 6opLOB BbICOKOro knacca (Bospact = 21.8+1.3 rner,
pocT = 172.6 = 4.9 cm, % XnpoBon TKkaHW B opraHuame = 10.7 = 2). lNocne nony4yeHusi YCTHOW M MUCbMEHHOMN
WHpopmaumm o Lensx n npouegype UCCneaoBaHUdA, y4acTHUKU nognucanu gopmy UHGOPMMPOBAHHOIO cornacus.
Mocne YeTbipex Heaenb TPEHNPOBOK C HapaLLMBaHUEM Harpy3ky y4acTHUKU ObINn pasgerneHbl Ha TPy paBHbIE rPynnbl:
KOHTPOIbHYt0 rpynny (NpOAo/mKeHWe TPEHUPOBOK C HapallMBaHWEM Harpysku), CHWXeHue Harpyskum 1 (ymeHblueHue
obbema TpeHupoBok 00 50% OT OBbIYHOrO), U CHWXEHME Harpy3kn 2 (ymeHblueHne obbema TpeHUpoBOK A0 75% oT
06BbIYHOrO).

[N cospgaHust peanncTUYHONO CLeHapuWsl COKpalLeHHbIX 06beMOB TPEHNPOBOK 30 XOPOLLIO TPEeHMpPOBaHHbIX GopLOB
BbICLLEIO Kracca TPEeHUpOoBanMcb Kak Mpu MOATOTOBKE K CE30HY copeBHOBaHWii. COCTOsSIHME TPEeHUPOBAHHOCTU
Ka)KOoro yyacTHMKa 3a nocrnegHue 8 Hedeflb U UCTOpPUS TPEHWPOBOK (PUKCMPOBANMCb C MOMOLLbIO OMPOCHMKA,
)KypHana TpeHMpPOBOK U NMYHON Geceapl.

B Hauyane nepBoM 1 B KOHLE YETBEPTON M NATOW Heaenun Npounb HaCTPOEHNS YYaCTHUKOB OLLEeHWMBANCs C NMOMOLLbIO
aHkeTbl bpyHena (BRUMS) n Habopa TecTtoB Ha uamyeckylo NOAroTOBKY, rAe B kadecTBe KoadhduumeHTa
pe3ynbTaTMBHOCTU ONpeaensnucb KapanoBacKynsapHas BbIHOCIMBOCTb, MblLEYHas cuna u BbIHOCIMBOCTb, CKOPOCTb,
ObicTpoTa, rMBKOCTL 1 CoCcTaB Tena.

[Mockonbky M3amepuTb pe3ynbTaTMBHOCTL B Bopbbe CnoXHO 1 Ans 3Toro TpebyeTcs yunTbiBaTb MHOXECTBO (hakTopoB,
B A@HHOM MccnegoBaHnM B Ka4ecTBe CPeACcTBa OLEHKN pe3ynbTaTuBHOCTU B Bopbbe ucnonb3osancs Habop TecToB Ha
dm3nyeckyto noaroToBky. McxogHble pesynbTaTbl KaXgoro TecTa NepeBOaunvCb B CTaHAapTHble Z-nokasatenu C
MOMOLLbIO CpeaHero 3Ha4YeHns U CTaHAapTHOrO OTKMOHEHUSt U3MEPEHWIN HaUMOHanbHoW komaHabl VipaHa no kaxgomy
TecTy. Takum obpa3om, cyMMa aTux Z-nokasatenew cuntanacb koapdnumeHToM pe3ynbTaTuBHOCTH.

Bce yyacTHMKM npownu YeTbipexHeaernbHY BbICOKOMHTEHCUBHYIO TPEHWPOBKY C HapalumBaHuem Harpysku (Tabnvua
1). MNocne 3TON YeTblpEXHEAENbHON TPEHWPOBKM C YBENIMYEHMEM WHTEHCMBHOCTU M Mepenj Hadvanom nepuoga
CHWKEHMWS Harpy3km y4acTHUKM Oblnm criyyariHbiM obpa3om pacnpegerneHbl Ha Tpy paBHble TPyMnbl: KOHTPOSbHYIO
(NnpopomKkaBLyld TPEHUPOBKY C YBENMWYEHUEM Harpysku), rpynny CHWKeHWs Harpys3km 1 (ymeHblieHne obbema
TpeHnpoBokK A0 50% OT 06bIYHOrO), U FPYNNY CHWKEHUS Harpy3km 2 (ymeHblleHne obbema TpeHUpoBOK o 75% oT
00BbIYHOrO).

Tabnuua 1. npOI'paMMbI TPEHNPOBKK, NoKa3aTesnm B ckobkax 0603HaYaloT KONMYECTBO CECCUI Kaxkaoro Buaa
TPEHNPOBKK B HEOESIHO

Me3ouukn TpeHMpoBKa C HapawMBaHMEM Harpy3Kku CHMXEHMe Harpy3Kku
Fpynna 1 2
Henenu 1 2 3 4 5
Pa3muHka (MUH.) 15(6) 15(6) 15(6) 15(6) 15(6) 15(6)
UHTepBanbHas 20(3) - - - - -
TpeHnpoBKa (MUH.)

TpeHupoBKa ¢ 45(3) 45(3) 45(3) 45(3) 22(3) 11(3)
oTaroweHnem (MUH.)

CKopocTHasa TpeHUpoBKa 160(2) 190(2) 210(2) 240(2) 120(2) 60(2)
(M)

MnuomeTpuyeckue - 30(3) 36(3) 42(3) 21(3) 10(3)
ynpaxHeHus (0x)

TexHU4eckas TpeHUpOBKa 16(3) 18(3) 20(3) 22(3) 11(3) 5(3)
(MUH.)

BopLoBckue coctasaHusa 10(3) 12(3) 14(3) 16(3) 8(3) 4(3)
(MUH.)

3akn4ynTenbHas YacTb 10(6) 10(6) 10(6) 10(6) 10(6) 10(6)
TPEHUPOBKMU

CpenHue 3HavyeHWss U cTaHgapTHble OTKINOHEHWs UCNOMb30BanUCb ANS OMUCaHUS KOMUYECTBEHHBLIX MepeMeHHbIX.
Cratuctnyeckme cpaBHEHWs NMPOBOAWUNMUCH MOCPEACTBOM OAHOMAKTOPHOro AucnepcumoHHoro aHamm3a (ANOVA) wu
MeToAa anocTepunopHbIX cpaBHeHu Ledde. Bbin yctaHoBNeH yposeHb 3HaunmocTu P<0.05.
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PE3YJIbTATbI
B Tabnuue 2 npuBefeHbl Ganbl y4acTHUKOB MO HACTPOEHUIO Ha TPex aTanax UCCrnefoBaHus.

Tabnuua 2. CpeagHue 3HavyeHus £ SD no pa3HbIM acnektaMm HacTpOeHUs, nokasaTernb PacCTPONCTB HACTPOEHUS U
nokasaTenb pe3ynbTaTMBHOCTM B UCcneayembixX rpynnax

lMepemeHHas pynna Bpems oueHkun 3HayeHne P
Hepens 1 Hegens 4 Hepens 5
PasgpaxeHue KoHTponb 5.9(2.1) 7.8(2) 13.2(1.6) 0.0001 *
CHwxeHue Harpyskm 1 4.2(1.4) 5.6(2.2) 6(2.2)
CHwxeHve Harpyskm 2 4.8(1.7) 6.1(2) 5(1.1)
PactepsiHHOCTb KoHTponb 4.7(1.8) 7.1(1.6) 12.5(1.3) 0.0001 *
CHwxeHue Harpyskm 1 8.3(1.7) 8.2(1.9) 8.2(1.8)
CHwxeHve Harpyskn 2 4.6(1.8) 7.6(1.6) 7.1(2.1)
lMopaBneHHOCTb KoHTponb 6.3(1.5) 8(1.7) 14.4(1.3) 0.0001 *
CHwxeHue Harpyskm 1 7.2(1.6) 9.7(1.5) 8.9(1.8)
CHwxeHve Harpyskm 2 4.6(1.8) 8.7(1.8) 8.1(1.9)
Ycrtanoctb KoHTponb 5.1(2.3) 8.1(1.7) 13.7(2) 0.0001 *
CHwxeHve Harpyskn 1 4.5(1.4) 7.6(1.9) 6.6(2.5)
CHwxeHve Harpyskm 2 5.8(2.4) 9.5(2.1) 8.3(1.9)
HanpspkeHne KoHTponb 6.4(2.4) 9.1(1.3) 15.2(1.1) 0.0001 *
CHwxeHue Harpyskm 1 4.3(1.6) 8.2(2) 8.4(1.5)
CHwxeHve Harpyskm 2 6.9(2.1) 9.6(1.8) 9.7(1.6)
OHEpPrnyHoCTb KoHTponb 12.6(1.8) 11.8(1.4) 5(1.6) 0.0001 *
CHwxeHuve Harpyskm 1 11.9(2.1) 13.1(1.8) 13.7(1.1)
CHwxeHve Harpyskm 2 10.7(2) 11.5(1.7) 13.2(1.5)
MokasaTenb KoHTponb 15.8(5.05) 28.3(9.1) 64(10.3) 0.0001 *
paccTponcTB CHwxeHuve Harpyskn 1 16.6(4.6) 26.2(6.2) 24.4(7.1)
HacTpoeHus CHwxeHve Harpyskm 2 18.4(5.6) 30(7.3) 25(6.3)
MokasaTenb KoHTponb -36.4(10.2) -29.7(7.8) -35(9.6) 0.002*
pe3ynbTatMBHOCTU | CHUXKEHWe Harpysku 1 -37.1(10.07) | -30.9(8.08) -24.5(6.1)
CHwxeHve Harpyskm 2 -33(13.08) -27.1(10.3) | -20.1(9.09)

* YPOBHU 3HAYMMOCTU

CornacHo pesynbTataM [AaHHOrO MCCNEeAoBaHWs, MOCNe HeAenu CHWKEHWs Harpy3ku nokas3aTenu pacCTpOWCTB
HacTpOeHUs CHU3NNUCL Ha 6.8% un 16.6% B rpynnax CHWXeHUA Harpy3kn 1 n CHWXKeHUA Harpysku 2, COOTBETCTBEHHO.
B KOHTpomnbHOW rpynne ¢ NPOAOIKEHWEM TPEHUMPOBOK MPW HapacTalllen Harpyske nokasaTefb pacCTpOMCTB
HacTpoeHus yBenuiuncs Ha 126.1%.

OBCYXOEHME/BbIBOAbI

PesynbTaTbl HacToOALWEro nccnefoBaHus nokasanu, YTo YeTbipexHegenbHas TPeHUpPoBKa C HapalumMBaHWEM Harpysku
NPMBOAMWT K YBEMNWYEHUIO NoKasaTens pacCcTPOWCTB HacTpoeHus 60opuoB, a Nocne OAHOW HeOenu CHKEHNUS Harpysku
nokasaTenb pacCTPOMCTB HAaCTPOEHMS B SKCNEepUMeEHTarbHbIX rpynnax ymeHbwwuncs. C npogormkeHneM TpeHUPOBOK B
KOHTPOMbHOW rpynne rnoka3aTenb pPacCTPOWCTB HAaCTPOEHUA YyBenuuuncsa. OTW  pesynbTaTbl COrnacylTcs C
pesynbTatamu, onybnukoBaHHbiMu Raglin et al.(14), HO npoTnBopeyaTt pesdynbTaTam mnccnegosaHus Martin et al.(6).
Xapaktep W3MEHEHWN HacTpoeHWs B rpynnax oTnuyancsa. Bo3moxHO, 3TO ObINO CBSA3@HO C  MCUXMYECKUMMU
ocobeHHOCTAMM peakumM OOpUOB Ha CTPecC, CBA3aHHbI C MpPoOrpaMmoV TPEHUPOBOK W MpovMMK  chakTopamu
okpyxatowen cpegpl. Flynn et al. (1994) coobwunu o6 yMeHbLUeHMU MoKasaTens pacCTPOWCTB HAcTPOEHMS Mocre
TpEXHeAENbHOro CHWXKeHUS Harpy3km Ha 17% (1). Raglin et al.(1991) Takke coobLmnm o6 ynyyleHnn nokasaTenen
npoduns HacTpoeHns Ha 16% B rpynne nMnoBUOB MNOCMNE YeTbipex Hedenb CHWXeHUs Harpyskum (14). B atom
nccnegoBaHWM BENUYMHA YIyYLlLEeHUss HACTPOEHWS B FPynne CHUXeHUst Harpysku 1 (cokpalleHve obbema TpeHnpOoBOK
0o 50%) cocTtaBuna 6.8%, B rpynne CHWXKeEHUSI Harpyskum 2 (cokpallieHne obbema TpeHMpoBOK A0 75%) — 16.6%.
Mpodnnb HacTpoeHNs y CMOPTCMEHOB 3aBUCUT OT TPEHUPOBOYHOM Harpy3ku (10), n MOTOMY U3MEHEHUE HacTPOeHMs B
OTBET Ha CYLIECTBEHHOE CHWKEHME Harpy3ku He SBMSeTCs HEeOXMAAHHOCTb. Bo MHOXecTBe wuccrnegoBaHWn
coobwanocb 06 WM3MEHEHWM HACTPOEHUS B JyYLY) CTOPOHY MNPV CHWXEHWWM Harpy3ku. B GonblmMHCTBE 3TUX
nccrnegoBaHun, HO He BO BCEX, COOOLWanoch 06 ynyylleHun HacTpoeHns 1 NoBbILWEHUN pe3ynbTaTtmeHocTy (7, 10, 15,
16).
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B OGonblwnHCTBE 3TUX MCCNEAOBaHWMA 3a NEPUMOOOM CHWKEHWs Harpys3ku CrnedoBano yMeHblUeHWe mnokasaTtens
pPacCTPONCTB HacCTPOEHUSI C YMEHbLUEHWEM Takux (paKkToOpoB, Kak yCTanocTb, pasgpaxeHue, MNOAaBMNEHHOCTb W
pacTepAHHOCTb W, HAMPOTMB, C NOBbLILLEHNEM SHEPIMYHOCTU. TeM He MeHee, MHOUBMAYarnbHbIE pa3nuyvs BUAa U CUIbl
NMCUXMYECKOW peakumm Ha CHWKEHUE Harpy3km urparoT BaxHyl ponb. PesynbTaTbl AaHHOMO wuccnegoBaHus
noaTBepXaalT 3TOT pakT. M3 BCeX acnekToB HAaCTPOEHUS, HECMOTPS Ha YMEHbLUEHNE TPEHUPOBOYHOW Harpys3ku B
Nepuoa CHWXEHUSI Harpy3kn, HanpskeHne He ctano MeHblle. Bo3aMOXHO, 9TO 0ObACHAETCA CTPECCOM, CBSI3aHHbIM C
OXuaaHueM copeBHoBaHMWA. Ha konebaHusa HacTpoeHUs1 y CMOPTCMEHOB BRUSIOT pasnnyHble oakTopbl, NOSTOMY OYEHb
CMNOXHO OnpeaenuTb OCHOBHYI MpuynMHy. Bo MHOrMx mccnegoBaHuaX xapaktep M3MEHEHW HacTPOEHUs cuuTaeTcs
BaXHbIM (DaKTOPOM ANSA NPOrHO3MPOBaHUSA pe3ynbTaTUBHOCTM CNIOPTCMEHA.

PesynbTatbl JaHHOro MccrneaoBaHUsA MoKasblBalOT, YTO MOCIEe Nepuofa CHUKEHWUS Harpysku Hapsily C NoBblLLEHUEM
HacTpoeHus ynydlanacbh pesynbTaTMBHOCTb 6opuos. CornacHo pesynbTataM, Nnocne YeTblipex Heaelb TPEHUPOBOK C
HapallMBaHWeM Harpysku BO BCEX rpynnax yBenuvyurcs nokasartenb pacCTPOMCTB HAaCTPOEHUSA, OOHaKO XapakTep 3TuX
M3MEeHeHW B rpynnax pasnuyancs. BeposaTHo, Ha nsMeHeHne HacTpoeHusi 6OpLOB, KPOME TPEHUPOBKW, OKa3biBaKOT
BMUSHUE 1 apyrme dakTopbl. PerynsapHbii MOHUTOPUHI HAacTpoeHus 60pLOB Ha PasnnYHbIX 3Tana TPEHMPOBKN MOXET
ObITb BaXHbIM PakTOPOM AN BbISBMIEHUS CUHAPOMA NEPETPEHMPOBKN, OCOBEHHO B NPeacopeBHOBATENbHbLIV Nepuoa,
Korga TPEHUPOBOYHAs Harpyska BbiCOka. PesynbTaTbl HAaCTOSILWEro MCCeaoBaHMs nokasanu, 4YTo nocne HeaernbHOro
CHWKEHMWS Harpy3ku npounb HAaCTPOEHNUs yny4dwmnncs Ha 6.8% un 16.6% B rpynne CHWXEHUs Harpyskm 1 n CHUXeHus
HarpyskM 2, COOTBETCTBEHHO, @ B KOHTPOSIbHON rpynne, NpOoAoIiKaloLlen TPEHMPOBKU C HapaliuBaHUEM Harpysku,
nokasaTenb pacCTPONCTB HACTpPoeHust yBenuuuncs. Mo Bcen BMAMMOCTU, B Bopbbe CHmxeHne obbema Harpysku oo
75% npu COXpaHEHUU WMHTEHCUBHbIX TPEHWPOBOK OKa3biBaeT Oornee MnonoXuTernbHOE BNUSIHUE Ha HACTPOEHuWe U
pe3yrnbTaTUBHOCT.

NMPAKTUYECKOE NPUMEHEHUE

MepeTpeHnpoBka BKIOYaeT B cebsa pasnuuHble (aKTopbl; HEKOTOpble M3 HUX Gonee W3MeEpPUMbI, Hanpumep,
M3MEHEHUs1 HacTpoeHus. CornacHo pesynbTaTaM [aHHOTO MCCrie4oBaHWuiA, MokasaTeflb PacCTPOCTB HACTPOEHUS
yBenMumBarcs nocrne YeTolpex Hedellb TPEHUPOBKU C HapacTalowel Harpyskoh M ymeHbluancs nocre HegderbHoro
CHWXXEHUSI Harpysku. MOHWUTOPUHI M3MEHEHWIA HacTPOEHUs B Mepuop MHTEHCUBHbLIX TPEHMPOBOK He pexe pasa B
HeZeso MOXeT NOMOYb TPEHEPaM BbISIBUTb CUHOPOM NEePeTPEHVPOBKM.
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RESUME

Le but de cette étude était de déterminer I'effet de deux stratégies effilées sur 'humeur et la performance des lutteurs
d'élite aprés une période de formation supplémentaire. Trente lutteur élite (age: 21,8 £ 1,3 années, hauteur: 172,6 +
4,9 cm, poids: 71,4 + 7,6 kg) ont été sélectionnés de fagon aléatoire et ont été répartis au hasard en trois groupes
égaux; effilée 1 (réduction de 50% du volume d'entrainement), se rétrécissant 2 (réduction de 75% du volume
d'entrainement) ou contréle (formation réguliere). Aprés quatre semaines de formation supplémentaire, une semaine
de rétrécissement a été effectuée. Le profil de I'humeur a été évaluée par un questionnaire Brunel (BRUMS) et une
batterie de tests physiques, notamment I'endurance cardiovasculaire, la force musculaire et I'endurance, la vitesse,
I'agilité, la souplesse et la composition corporelle, ont été effectuées au début de la 1ére semaine, et au la fin des 4e et
5e semaines. Les comparaisons statistiques ont été effectuées en utilisant une analyse de variance (Anova) et post-
hoc comparaison de Scheffe. Le niveau de signification a été fixé a p <0,05. Les résultats ont montré que, apres une
semaine de rétrécissement, les scores de perturbation de I'humeur et des performances améliorées dans des groupes
effilées (p <0,05). Post-hoc de Scheffé a indiqué que les différences observées sont entre controle et effilée 2 groupes.
Avec la poursuite de la formation réguliere dans le groupe témoin, I'humeur perturbation scores augmentent et les
performances diminuent. En conclusion, il semble que l'utilisation d'une stratégie effilée a la fin de I'entrainement
intensif et avant la compétition principale peut améliorer I'humeur et la performance physique dans lutteurs d'élite, et la
réduction de 75% du volume d'entrainement, tandis que l'intensité reste élevée, est plus efficace pour Améliorations de
I'état et des performances humeur dans la lutte.

MOTS CLES: dégressifs, I'humeur, les lutteurs, le surentrainement
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AGE, PSYCHO-EMOTIONAL STATES AND STRESS RESISTANCE IN ELITE
WRESTLERS
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ABSTRACT

In the last decade Olympic sports are characterized by the presence of older athletes who have reached high athletic
results. The purpose of the study was to research the age peculiarities of stress resistance and psycho-emotional
states in elite wrestlers. A total of 19 elite athletes (a span of ages), all members of the Ukrainian National Team in
Greco-Roman wrestling were examined. The perception and processing of visual information, the balance of the
nervous system and psycho-emotional stability were studied. The deterioration of neurodynamic functions in
emotionally stressful situations was more evident in older age group compared with the younger age group due to age
weakening of the afferent system of information perception, analysis, and processing. Conclusion: The connection
between the age of elite athletes and stress resistance to psycho-emotional tension was recorded. In particular, it
demonstrated considerable changes in heart rate regulation in the older age group when compared with the younger
age group where the optimal reaction of heart rate regulation to psycho emotional tension was observed.

KEYWORDS: age, stress resistance, elite wrestlers, psycho-emotional states, neurodynamic functions, functionality.

INTRODUCTION

In last decade Olympic sports are characterized by the presence of older athletes who have reached high athletic
results. The ages of champions and runners-up of International championships in some Olympic sports could be 36-42
years in individual sports and up to 52 in such sports as horseback riding and sailing. Extreme human activities and
sports are connected with the presence of psycho-emotional factors which can influence the efficiency of sport results.
(1,6,10).

Human activities, including sports, are determined by different levels of regulation and complex mechanisms for the
organization of psychophysiological functions. Various psychic phenomena can be characterized by their specific
influence on inner processes. Such specificity can be represented by the changes in the organization of
psychophysiological states. The intimate connection between psychic and physiological parameters forms a psycho-
physiological state of a person. Each psychic phenomenon appears to be related to physiological structures - it can
influence physiological processes or be conditioned by them (2, 5)

Considering that psycho-physiological functions constitute a major link in the formation of psycho-emotional reactions
in the situations of extreme conditions, it is logical to expect the connection between the athlete’s age and the level of
stress resistance, indicators of perception and processing of visual information. The purpose of the study was to
research the age peculiarities of stress resistance and psycho-emotional states in elite wrestlers. Thus the objective of
this study is to uncover the relationships between age, the characteristics of stress resistance to psycho-emotional
tension, and the characteristics of perception and the processing of visual information displayed in elite wrestlers.

METHODS

Subjects: 19 elite athletes, members of the Ukrainian National Team in Greco-Roman wrestling took part in the
research. The athletes were divided in two groups according to their age. 12 athletes, ages from 19-24 were placed in
one group, and 7 athletes, ages 27-31, in another group.

Instruments-Tests and Research design: Information perception and processing were studied by using the
“perception speed” methodology which is included in a psychodiagnostic apparatus that allows for a comprehensive
assessment of the level of development of a wide range of psychological and psycho-physiological properties
(Multipsychometr 05 - JSC Scientific Production Center, Moscow). The “perception speed” methodology evaluates the
speed and accuracy of identifying geometric figures, comparing the given fragments with the whole. A special test
signal is integrated into the program (a fragment consisting of 75% or 50% of the whole figure). In addition, this
methodology allows for an evaluation of the schematic formation of visual perception, the human’s ability to detect the
general configuration of the object in a certain time frame. The design of all test trials in this methodology is identical:
four numbered target figures were placed in the center of the area within visible margins. Each figure contained 4
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similar components, and above each of them the figure's fragment was placed, containing 2-3 components. The task
for the athlete being tested was to determine which of the given target figures was the particular fragment a part of.
The athlete answered the question by pressing a button (according to number) on a special digital keyboard, which is
part of the psychodiagnostic apparatus- “Multipsychometr 05” (7).

The test results reflected productivity, speed, accuracy and efficiency. A criterion of productivity indicates the speed of
perception and processing, and depends on the mobility of the nervous processes. The higher the productivity, the
higher are the mobility of nervous processes and the speed of information perception and processing. Relative
frequency of wrong answers points to the efficiency of perception and processing: the lower this number is, the more
effective these processes are. The speed with which athlete fulfills the task is an essential indicator of speed and
efficiency of perception and processing. High speed variables mean that the specified processes of perception and
processing are mobile and effective (3,9).

To determine the balance between acceleration and deceleration of the central nervous system (CNS) we used the
methodology called “Reaction to the Moving Object”. Reaction to the moving object is a type of a complex sensomotor
reaction which, in addition to sensor and motor periods, includes a period of relatively complicated processing of a
sensory signal by CNS. This methodology is also included in the psychodiagnostic apparatus- “Multipsychometr 05”.

In this test the athletes were given 2 pointers — a dynamic (target) and static (marker), and each athlete was expected
to define the local area in the space. When the athlete in research reached the marker, he reacted by sending a
discreet and timely signal to the monitor. The nature of those two modes is based on the fact that during the whole test
the source of both pointers constantly remains in athlete’s field of vision. It is believed that advantage of accelerating
(activating) processes over decelerating manifests itself in the tendency to carry out preventive actions. On the
contrary, the advantage of decelerating processes (lower level of activation) leads to an increased number of belated
actions. The test results are the indicators of accuracy, stability, excitability, and trend (by excitability). The balance of
nervous processes is defined by a combination of 2 factors: the correlation between advancing and impediment, and
the value and sign of the average deviation of the marker from the target at the moment of pressing the button.

Procedures: The level of psycho-emotional resistance (stress tolerance) was determined by the results of the
procedure called the “Stress Test.” with analysis of information from the selection of objects in the appropriate cells.
There is a certain time limit for the selection of objects and this creates a psycho-emotional informational tension
(load). This methodology is also included in the programmed package of the “Multipsychometr 05”. The results of the
“Stress Test” allowed determining the criteria of stress resistance, capacity and impulsiveness (4).

Statistical analysis: Statistical analysis was performed with the help of programming package Statgraphics 5.1
(Manugistics, Inc.). Since the data obtained in this research did not correspond to the normal distribution of studied
data, the nonparametric statistical method of the Wilcoxon rank-sum test were applied. To reflect the data distribution
we used the interquartile range, thus specifying first quarter (25%) and third quarter (75%) (8).

RESULTS and DISCUSSION

Table 1 lists the median of perceptive speed variables of the athletes in different age groups. Comparing the groups
according to perceptive speed test results, it's important to point out the actual differences in the indicators of
productivity and efficiency. This demonstrates the higher level of information processed by athletes in the younger age
group and confirms the superior capabilities of cognitive functions of the athletes in this group.

Table 1. Medians of variables of perceptive speed of the athletes in different age groups (n=19)

Younger Age Group (n=12) Older Age Group (n=7)
Variables . Lower Upper . Lower Upper
Median Quarter Qupaprter Median Quarter Qupaprter
Productivity (arbitrary unit) 21.50 18.50 22.00 19.00* 14.00 20.00
Speed (stimuli/min) 4.39 3.91 5.10 4.00 3.17 4.98
Accuracy (arbitrary unit) 0.88 0.79 0.92 0.88 0.75
Efficiency (arbitrary unit) 72.84 54.49 82.80 66.95* 47.36 74.80

Note: * - p < 0.05, comparing with the first age group of the athletes.
It is possible to conclude, that athletes in younger age group (19-24 years) show more productive visual perception and

higher efficiency of visual information processing comparing with older age group (27-31 years). We can also state that
there is a correlation between elite athletes’ age and cognitive component in perception and information processing.
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Spearman's correlation analysis confirms this conclusion: there is a connection between the variables of
perceptive speed and age. Analysis verified, that the younger age group showed just one actual correlative connection
between age and speed (r= -0.37. p<0.05). The correlative analysis of older age group showed just one actual
correlative connection between age and accuracy. (r=-0.31. p<0.05).

Table 2 lists the data from the nervous process balance from the “Reaction to the Moving Object” test for the athletes
from the different age groups.

Table 2. Medians of variables of balance of nervous processes in different age groups (n=19)
Younger Age Group (n=12) Older Age Group (n=7)
Variables ] Lower Upper . Lower Upper
Median Quarter Quarter Median Quarter Quarter
Accuracy (arbitrary unit) 2.76 2.41 3.04 3.97 2.86 4.85
Stability, cV (%) 3.28 3.02 3.96 3.00 2.55 4.57
Acceleration (arbitrary unit) -0.28 -1.10 0.37 -1.27* -3.60 0.01

Note: * - p < 0.05, comparing with the first age group of the athletes.

Table 2 contains data that indicates that there are no actual distinction between age groups in the measurements of
accuracy and stability. This means that the age component doesn’t really matter in the measurement of efficiency of
execution of the motor tasks with external stimulus in conditions of psycho-emotional stress.

The measurements of acceleration show the actual differences between age groups (table 2). According to actual
scale, the median of acceleration in the first age group reflects the balance of acceleration and deceleration of nervous
processes. In the second age group, the acceleration median indicates the prevalence of acceleration of nervous
processes (table 2). Therefore, athletes in the younger age group (19-24 years) show the balance of nervous
processes of acceleration and deceleration. This balance is in agreement with the presence of a higher productivity of
visual perception and visual information processing efficiency compared with the older age group (27-31 years).
Consequently, the prevalence of acceleration processes in the older age group leads to a deterioration of visual
information perception and processing.

The correlation analysis between age and the data reflecting the balance of nervous processes in different age groups
showed stronger coefficient values in the older age group. Hence, the correlation coefficient between age and stability
in the younger age group was r=0.52, p<0.05, while in older age group this criterion was r=0.87, p<0.05. Likewise, the
correlation coefficient between age and acceleration in younger age group was r=0.43, p<0.05, while in older age
group it was higher and amounted to r=0.65, p<0.05.

Table 3. Medians of variables of stress resistance in different age groups (n=19)

Younger Age Group (n=12) Older Age Group (n=7)
Variables ] Lower Upper . Lower Upper
Median Quarter Quarter Median Quarter Quarter
Stress Resistance 88.27 79.01 90.33 109.20* 102.83 118.35
(arbitrary unit)
General Efficiency 1.09 1.07 1.13 1.10 0.92 1.15
(arbitrary unit)
Impulsiveness -0.04 -0.06 0.00 -0.03 -0.06 0.00
(arbitrary unit)

Note: * - p < 0.05, compared with the younger age group of athletes.

We concluded that the deterioration in the state of neurodynamic functions under the condition of psycho emotional
stress in the older age group of elite athletes, is not so much the deterioration of the afferent component of perception
system, information analysis and processing, but in fact from deterioration of the efferent motor component. Besides,
with aging, the connection between the effectiveness of visual perception and information processing improves (3).

Table 3 contains the data of stress resistance in the different age groups. We see that there is no actual difference
between the variables of general intensity and impulsiveness in the different age groups. At the same time, there is
actual difference in stress resistance in the different age groups. Stress resistance is determined by the ratio of
average capacity of visual system at the beginning of the test to the capacity at the end of the test. In other words, the
variables of stress resistance indicate the possibility of maintaining a sufficient level of capacity of the visual sensor
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system in situations of psycho emotional stress. Thus, the athletes of a younger age group showed better results of
stress resistance compared with the older age group (table 3).

The analysis of correlation between athletes’ age and stress resistance indicates the presence of actual correlation
coefficients only in the stress variables (r=0.42, p<0.05) in the younger age group. This finding confirms the connection
between age and stress resistance to psycho-emotional stress. The older age group was not able to demonstrate the
same level of stress resistance.

The means of stress resistance in the athletes when they are classified by the competitive style they employ are
presented in fig.1. The analysis indicates that the athletes with a defensive match strategy is associated with a
reduction of stress resistance and increasing of information processing speed in comparison to athletes who have an
attacking strategy. The wrestlers were classified as either possessing a defensive or attacking style through video
analysis and an interview with their coaches.

Therefore, this research of elite athletes confirmed that there is age deterioration in stress resistance capacity in
situations of psycho-emotional stress. Spectral characteristics of cardio intervals were studied to determine the age
distinctiveness of heart rate vegetative regulation in situations of psycho-emotional stress.

*
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201

Strategy of attacking Defensive strategy

O Stress resistance B Information processing

Fig.1 Means of stress resistance in athletes with different styles of match strategy.
* P <0.05

Table 4 reflects the medians of spectral characteristics of heart rate variability in the beginning and in the end of
psycho emotional tension in different age groups. Analysis of data confirms that there is an actual distinction in heart
rate variability in high frequency (HF) and the ratio between low frequency and high frequency (LF/HF) between
different age groups at the beginning of psycho-emotional loading. The higher values of HF confirm the preeminence of
parasympathetic activation of heart rate regulation in the younger age group. Reduced values of LF/HF in the younger
age group indicate the optimization of vegetative balance between sympathetic and parasympathetic influences on the
atrial pacemaker.

Psycho emotional loading leads to an incease in heart rate (Mean RR), an increase in vey low-frequency (VLF) and
high-frequency (HF) heart rate variations in the older age group (table 4). This fact indicates the influence of heart rate
central control in situations of psycho emotional tension with a simultaneous activation of the parasympathetic side of
vegetative regulation and the renin-angiotensin-aldosterone system. At the same time, the shift of vegetative balance
(LF/HF) towards sympathetic activation of vegetative regulation of cardio intervals takes place.
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Table 4. Medians of spectral characteristics of heart rate variability from athletes in different age groups in dynamic
psycho emational state (n=19)

' Younger Age Group (n=12) Older Age Group (n=7)
T ] e | oy | comer | Medan | g | i
Mean RR | in the beginning 1034.25 455.18 1202.70 1009.50 1008.70 1156.60
(ms) in the end 901.15 469.90 995.25 781.40% 781.40 871.70
VLE (msz) in the beginning | 4285.00 1396.50 10839.50 9239.00 4802.00 10398.00
in the end 3262.00 2598.50 8553.50 1722.00% 1722.00 1977.00
LE (msz) in the beginning | 2405.00 1785.50 2591.00 2474.00 2428.00 3906.00
in the end 1924.00 1558.50 3359.50 2843.00 1400.00 2843.00
HE (msz) in the beginning | 2166.00 1358.00 2697.00 1428.00* 1276.00 2586.00
in the end 1199.50 517.00 2808.00 2843.00*" 1400.00 2843.00
Total in the beginning | 11856.00 | 4483.00 19317.00 14103.00 11294.00 14853.00
in the end 5257.00 4430.00 20228.00 4887.00% 3849.00 4887.00
LE/HE in the beginning 1.21 0.70 2.30 1.73* 151 1.90
in the end 2.382% 1.296 3.96 8.811** 2.966 8.81

Notes: * p < 0.05, compared with the younger age group of athletes.
%p < 0.05, compared to the beginning of the loading.

Thus, psycho emotional tension for athletes in the older age group causes significant changes in heart rate variability,
signifying the stress of loading. In the younger age group, changes in vegetative balance were noticed (LF/HF), which
indicates the increase in sympathetic activation of heart rate regulation, although the absolute changes are twice that
found in older age group (table 4). This indicates the optimal reaction of heart rate regulation system to psycho-
emotional tension.

CONCLUSIONS AND ADVICE FOR ATHLETES AND COACHES

1. The connection between the age of elite athletes and stress resistance to psycho-emotional tension was
demonstated. In particular, it was reflected in considerable changes in heart rate regulation in the older age
group when compared with the younger age group, where the optimal reaction of heart rate regulation to
psycho emotional tension was observed.

2. The deterioration of neurodynamic functions in situations of psycho-emotional tension was determined in the
older age group compared to younger age group, due to an age-associated weakening of afferent perception,
and analysis and information processing.

3. The athletes with a defensive match strategy are more resistant to stress and possess a higher information
processing speed in comparison to athletes who have an attacking strategy.

4, The coaches must take into account age-related changes in the body of wrestlers over 25 years. When
planning your workout, you need to reduce the intensity of the load and focus on technical training.

5. With the increase in psychological stress, it is necessary to form a defensive match strategy, as it is the most
optimal in terms of competitions.
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BO3PACT, NCUXO3MOLUUOHAIIbHOE COCTOAHUE U
CTPECCOYCTOUYUBOCTD Y JJIUTHbLIX BOPLIOB

"eopruin KopobenHukos, Jlecsa KopobenHukoa, Bnagumup Laukmx
HaumnoHanbHbIN YHNBEPCUTET (PMU3NHECKOro BOCMMTAHMA U cnopTa YKpauHbl
OnekTpoHHas noyta: george.65 @ mail.ru

PE3IOME

B nocnegHee pecatunetve OnuMNUACKME Wrpbl XapakTepusylTCs POCTOM BoO3pacTa CrOPTCMEHOB, AOCTUMLLIMX
BbICOKMX  CMOPTMBHbIX pe3ynbTatoB. Llenbo unccnegoBaHus  OblNO  M3yunMTb  BO3pacTHble  OCOGEHHOCTM
CTPECCOYCTOMYMBOCTMN U NMCUXOIMOLMOHANBHOIO COCTOSAHMSA Y 3nMTHBIX 6opuoB. Bcero obcnegosaHo 19 cnoptcmeHoB
(pasHoro Bo3pacTa), YneHoB COOPHOWM KOMaHAbl YKpawHbl MO rpeko-pumckon Gopbbe. M3yyanucb ocobeHHOCTM
BOCMpUATUS U nepepaboTkn 3puTenbHOM MWHpopmauun, OanaHCc HepBHOW CUCTEMbl M MCUXO3MOLIMOHANbHYIO
YCTOMUYMBOCTb. YXYALUEHWEe HeWpOAMHaMUYecknx (YHKUMA B YCNOBUAX 3MOLMOHaNbHOrO ctpecca Obino 6Gonee
Bblpa)XEHHbIM B CTapLUen BO3pacTHOW rpynne no CpaBHEHWIO ¢ MaALwen rpynnoi. O4eBMAHO, BO3PACTHbIE U3MEHEHMS
BMMAIOT Ha ocrnabneHve addepeHTHON 4YacTu CUCTeMbl BOCNPUATULA, aHanm3a n nepepaboTkn WHdopmaunu.
3akntoyeHve. BoisiBrieHa cBA3b Mexay BO3PacTOM U CTPECCOYCTOMYMBOCTLIO Y SFIMTHBLIX CMIOPTCMEHOB B CUTyaUMsX
NMCUXO3MOLIMOHANBHOTO HanNpsbkeHns. B yacTHOCTKU, onTUManbHbIe peakuun perynsuum cepaeyHoro putmMa B yCrioBusx
NMCUXO3MOLIMOHANBHOWN HanpPsXXeHHOCTW Habnoganace B MrajLlein Bo3pacTHOMW rpynne, a 3Ha4nTenbHble N3MEHEHNs B
perynsuumn cepaeyHoro putMa 6uinv obHapyxeHbl B cTapLiet BO3pacTHOW rpynne CnopTCMEHOB.

BBEOEHUE

B nocnegHee pecsatunetve OnUMNUIACKME Wrpbl XapaKTEpPU3ylTCS POCTOM BO3pacTa CMNOPTCMEHOB, OOCTUILLMX
BbICOKMX CMOPTMBHBLIX pe3yrbTaToB. Bo3pacT YeMNUOHOB 1 NpU3epoB MeXAYHAPOOHbIX YEMMMOHATOB B HEKOTOPbIX
ONMMMMUIACKMX BMAax cnoprta gocturaeT 36-42 roga, a No OTAESNbHbIM BMAaM cropTa 1 Ao 52 neT, 0COBEHHO B Takux
BMAAX CrnopTa, Kak BepxoBasi e3fa U NapyCHbIA CMopT.

CnopTvBHbIE COPEBHOBAaHWSA, Kak 3KCTpemarnbHbll  BUA OEATENbHOCTU YeroBeka, CBsi3aHbl C  HanMyuem
MCMXO3MOLIMOHASBHBIX Harpy3oK, KOTOpble MOryT BNuATb Ha 3(EKTUBHOCTL CMOPTUBHLIX pe3ynbtatoB (1, 2, 3).
O PHEKTUBHOCTE OEATENBHOCTM YerioBeKka, BKIOYas 3aHATUSI CMOPTOM, OnpedensieTcss pPasfuyHbIMU  YPOBHSIMU
PeryrmpoBaHnsi U  CrOXHbIMU  MEXaHW3MaMu OpraHuM3auuyM  MNCUXOU3MONOrMYEeCcKMX  OYHKUMA.  PasnuyHble
MCUXUYECKME MPOSIBNIEHUS] MOXHO OXapakTepu3oBaTb Kak creuuduyeckne BAUSHUS Ha BHYTPEHHME MpoLecchl
opraHuama crnopTcMeHa. Takasi crneuuduka MoxeT ObiTb MpeacTaBrieHa B WU3MEHEHUSX MCUXOU3NONOTMYECKUX
cocTosiHUi. CylecTBYeT CBSI3b MeXAY NCUXUYECKUMU U (PU3MONOMMYECKUMU NapamMeTpamMm, KOTOpble XapakTepusyoT
MCUXOMU3NONIOTNYECKUE COCTOSIHUSI YeroBeka. KaxabliA MCUXMYECKUd (heHOMeH CBfi3aH C  (pU3UONOTUYECKUMU
CTPYKTYpamu - U MOXET BNUSITb Ha (PM3MONOrMYECKMe NpoLecchl Unu 6biTb UMK 06ycroBneH (4, 5).

YuuTbiBasg, 4TO  ncuxoduanonormdyeckne  OyHKUMM  SABMASIOTCH  OCHOBHbIM ~ 3BEHOM  (hOPMUPOBaHUSA
NCUXOSMOLIMOHANbHbLIX peakuuid B SKCTPeMarbHbIX YCNOBUAX, TO FIOTMYHO OXMUAATb, YTO CYLIECTBYET CBA3b Mexay
BO3PacTOM CMOPTCMEHA W YPOBHEM CTPECCOYCTOMYMBOCTW, MOKa3aTensamu BOCIpUATMS U nepepaboTkn 3puTernbHON
MHpopmaunu.
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Lenbto nccnepoBaHusa Obino U3y4nTb BO3pacCTHble OCOBEHHOCTM CTPECCOYCTOMYMBOCTU U NCUXOMOLIMOHANbHOMo
COCTOSAHMSA Yy AanNuUTHbIX B6opuoB. Takum obpasom, runoTesa AaHHOro MccregoBaHus NpegnonaraeT BrvsHWE Bo3pacTta
Ha XapakKTepUCTMKM CTPECCOYCTOMYMBOCTM, B YCMOBUAX MCUXO3MOLMOHANBHOIO HamnpshKeHus, OCOBEHHOCTU
BOCMPUATUA 1 nepepaboTku 3puUTENBHON MHAOPMALIUA Y SMUTHBIX BOPLOB.

OpraHusauusa uccnepoBaHum

B nccnepoBaHum npuHanu ydyactme 19 cnoptcMeHoB, YneHoB cOopHOM KoMaHabl YKpauHbl Mo rpeko-pumMckorn 6opbbe.
CnopTcmeHbl 6biny pasgeneHbl Ha ABe rpynnbl B 3aBUCUMOCTM OT MX Bo3pacTa: 12 cnopTcMmeHoB B Bo3pacte 19-24
roga, BOLUNW B OAHY rpynny, 1 7 CNOPTCMEHOB B BO3pacTe 27-31 - B Apyryto rpynmny.

MATEPUAIbI U METO[bI

Bocnpusatve n nepepaboTkm nHdoOpMauMmM ulydanucb C MCMoNb3oBaHMEM MeToauku "lMepuenTuBHas CKOpPOCTb",
KOTOpasi BKIMHOYEHa B CMCTEMY annapaTHO-MPOrpaMMHOro guarHoctuyeckoro kommnekca "MynbtuncuxomeTp -05".
MeToauka oueHMBaeT CKOPOCTb M TOYHOCTb COOTHOLLEHMWSI FTEOMETPUYECKNX PUTYp, C Lenbio naeHTUdrKaumm, 4acTbio
KOTOpOW BNsiIETCA TECTOBbIN curHan (dpparMeHT durypbl coctaensieT Ao 75% wnu 50% ot obuwero). Kpome Toro, ata
MeToaMKa MO3BOMSET OUEHUTb CTPYKTYpy (popMMpOBaHMS 3PUTENBHOrO BOCMPUATUS, CNOCOBHOCTL 4enoBeka B
onpeerneHHbli Nepuoa BpeMeEHN oTpaxaTtb 00LLyo KoHdurypaumio obbekTa. [JusanH Bcex TeCTOBbIX Npod, B AaHHON
MeToaMKe WAEHTUYEH: 4 NMPOHYMEepOBaHHbLIX TECTOBbLIX MokasaTensd MnpeacTaBfeHbl B LEHTPE 3KpaHa KoMMbloTepa,
KOTOpble COCTOSINM U3 4YeTbIPEX paBHbIX OTpeska, a Hag HUMU — dparMeHT urypbl (TECTOBbBIM CUrHanm), KOTOPbIN
coctosin m3 2-3 oTpes3koB. 3agaya CnopTCMeEHa COCTosAna B TOM, YTO Obl onpegenuTb, YacTbld Kakow U3 AaHHbIX
3TanoHHbIX duryp Mor 6bl ObiTb AaHHbI parmMeHT. OTBET OnNpeaensancs HaxaTuem COOTBETCTBEHHOM (Homepy
aTanoHa) umMdpoBON KMaBWLIM CheumanbHOW KnaBmaTypbl, KOTOpasi BXOAWT B COCTaB annapaTHO-MpPOrpaMMHOro
ncuxoamarHocTuyeckoro komnnekca «MynbTuncnxomeTtp-05» (6).

Mo pe3ynbTataM TECTUPOBaHWSA ONpeaensnvcb nokasaTenu: NPoAyKTMBHOCTU, CKOPOCTU, TOYHOCTU U 3 EKTUBHOCTMN.
lMokasaTene NPOAYKTMBHOCTM YKa3blBA€T Ha CKOPOCTb BOCMPUSATMA U 00paboTkM WHdOpMauuu, U 3aBUCUT OT
NOABWXHOCTM HEPBHbIX MPOLIECCOB. YeM Bbile MNPOAYKTMBHOCTb, TEM Bbille MOABWXKHOCTb HEPBHbLIX MPOLIECCOB,
CKOPOCTb BOCMpuATUSA 1 nepepabotka nHpopmaumm. OTHocuTENbHaa YactToTa OWMOOYHBIX OTBETOB CBMAETENBLCTBYET
00 3(hheKTMBHOCTM BOCMPUSTMS U MbILLMEHMS: YEM MeEHbLUe 3TO 3Ha4yeHue, TeM Bbiwe 3PPEKTUBHOCTbL ITUX
npoueccoB. CkopocTb nepepaboTku wuHdopMaumm, € KOTOPOW CMOPTCMEH BbIMOMHSET 3ajadvy, sBnsercd
MHTerpanbHbiM nokasaTtenemM ObICTPOThbl U 3PDEKTUBHOCTN BOCNIPUATUS 1 NepepaboTkn pasgpaxutenen. Boicokun
nokasaTefnlb CKOPOCTM O3HA4yaeT, YTO yKas3aHHble MPOLLECCbl BOCMPUATUS U nepepaboTkn ABMASKOTCS MOOWMABHBIMU Y
adhdpekTnBHbLIMYU (7,8).

UTtobbl onpegenvTb GanaHc nNpoLeccoB BO30YXAEHMS M TOPMOXEHUS B LieHTpanbHon HepBHon cucteme (LIHC) mbl
ncrnonb3oBany MeToAMKYy Mog HasBaHWeM «Peakums Ha ABWXKYLIMIACA 0ObekT». Peakumsi Ha ABWXKYLIMACS OOBLEKT
SIBNAETCHA TUMOM CIOXXHOW CEHCOMOTOPHOM peakuun, KoTopasi KpOMe CEHCOPHOIo U MOTOPHOrO NepUOaOoB, BKMYaeT B
cebs nepvop OTHOCUTENBHO CMOXHOW 0OpaboTKM CEHCOMOTOPHOrO CurHana LeHTparibHOW HEepBHOW cucTemon. 3Ta
MeToAuKa BXOAUT B annapaTHO-MporpamMMHbIN ncuxogmarHoCcTU4eckun komnneke "MynstuncmuxomeTp - 05",

CyTb MeTOOuKM cocTosna B TOM, YTO BCEM 06CrnefoBaHHbIM BbiNy NPpeanoXeHsl 2 curHana - guHammyeckas (uenb) un
cTaTMyecKkun (Mapkep), U Kaxdbll CMOPTCMEH AOrmkeH Obln onpefenuTb NokanbHyl obnactb B MPOCTpaHCTBe, npu
OOCTWKEHUN KOTOpOM Heobxooumo ObINo pearmpoBaTb CBOEBPEMEHHbLIM AMCKPETHbIM HaXaTMeM Ha KraBuLly.
Xapaktep 3TUX OBYX PEXMMOB OCHOBaH Ha TOM, YTO B TeYeHMe BCero Tecta MecTOrnonoXeHue obeux curHanoB
MOCTOSHHO HaxoAuMTCcA B Mone 3peHus cnoptcMeHa. CuuTaeTcs, 4YTO MPEevMMYyLLEeCcTBO BO30OYAMTENbHbIX
(aKTMBaUMOHHBIX) NPOLECCOB CBA3aHO C TeHAEHUMeln BbIMOSIHEHWS Mpeaynpexgatlownx AencTBui, M Haobopor,
NPenMYLLECTBO MPOLLECCOB TOPMOXEHUSI (CHWXEHUE YPOBHA akTMBauuW) NPUBOAUT K YBENUYEHWIO OnasablBaloLLMX
AencTeuii. PesynbtaTbl nccnegoBaHMn Obinn OTpaKeHbl B CrEAyHOLWMX MoKa3aTensx: TOYHOCTb, CTabuibHOCTb,
BO30yaAMMOCTb, U TpeHa (Ha Bo3byaummocTtb). OueHka GanaHca HepBHbIX NPOLECCOB onpedensnacb KOMOWHauunen
OBYX (pakTOpOB: COOTHOLLUEHMEM OMEPEXEHUN U OMNO3AaHMK, a TakK Xe BEeNMYMHOW M 3HAaKOM CpefHeln MorpeLuHoCcTU
Mapkepa OT Lien B MOMEHT HaXkaTus KnaBuLLW.

YpoBEHb MNCUXO3MOLMOHANBHOW YCTOMYMBOCTU (CTPECCOYCTOMYMBOCTM) ONpPeaensanca no pesynbrataMm TecTa
«CTpecc-Tect» Ha nepepaboTKy UHopmauny ¢ NO3ULNOHHBIM BbIGOPOM OOBEKTOB B COOTBETCTBYHLLMX A4Yenkax (Ha
3KpaHe MOHMTOpa) B ajanTUpPOBaHHOM pexume. Takum obpasom, JoCTurancs onpeaeneHHbln NMMUT BPpeEMEHU ONS
BblbOpa OOBLEKTOB, MoAenupoBanacb MCMXO3IMOLUMOHanbHaa wHdOopMaUMoHHasa Harpyska. [aHHas meTtoauka
BKIOYEHa B annapaTHO-MporpaMMHbIA NcMxoanarHoCTUYeckun komnneke «MynbtuncmxomeTtp-05». Mo pesynbtatam
TEeCTMPOBaHUSA onpeaensnuch nokasarenu: CTpeccoyCTOMYMBOCTb, MPOMYCKHAsA CMOCOBHOCTb M MMMNYNbCUBHOCTL (9).
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CratmucTnyeckuin aHanu3 NpoBOAMIICA C MOMOLLbIO NakeTa nporpaMmmel Statgraphics 5.1 (Manugistics, Inc.). Mockonbky
OaHHble, NONyYeHHble B MCCNeAOBaHWUM, He COOTBETCTBOBANM HOpPManbHOMY pacnpegeneHuto, 6bli npuMeHeH MeToq
HenapameTpU4ecKon CTaTUCTMKM BUNKOKCOHa C MOMOLLIbIO KPUTEPUEB 3HAKOBBIX PAHroBbIX CyMM. [ns AeMOHCTpaumm
pacnpegeneHns JaHHbIX UCNONb30BanNu MHTEPKBApPTUIbHbIA pa3max, ykasbiBasd nepBylo kBapTunb (25% nepceHTunb)
n TpeTbto kBapTunb (75% ) (10).

PE3YJNIbTATbI U OBCYXXOEHUE

B Tabn. 1 npeacraBneHbl cpeaHme nokasareny nepuenTuBHON CKOPOCTM B pa3HbIX BO3PACTHbIX rpynnax CnopTCMEHOB.
CpaBHuBasi rpynnbl B COOTBETCTBUM C pe3ynbTaTaMn UCCNeaoBaHUN NepuenTUMBHOM CKOPOCTM, BaXHO yKasaTb Ha
OOCTOBEPHbIE pa3nuuMs B MoOKas3aTensx nNpou3BOAUTENBHOCTUM U addekTuBHoCcTM (Tabn. 1). 3T0T dhakT
CcBUOETENbLCTBYET O Gonee BbICOKOM YPOBHE NepepaboTky MHpopMauum B MnagLuen Bo3pacTHONM rpynne 1 ykasbiBaeT
Ha NMydLire BO3MOXHOCTM KOTHUTUBHBIX (OYHKLIMIA Y COPTCMEHOB B 3TOW rpynne.

Tabnuua 1. CpedHue nokasaTenu NepLenTUBHON CKOPOCTU CMOPTCMEHOB B PasHbIX BO3PACTHbIX rpynnax

(n=19)
Mnagwas rpynna (n=12) Crapuwas rpynna (n=7)
MokasaTenu HKHUI BepxHuia HwxHMI BepxHun
MeauvaHa MeawnaHa
KBapTUIb KBapTUIb KBapTWIb KBapTWIb
MpogykTMBHOCTL (Ycn.ea.) 21,50 18,50 22,00 19,00* 14,00 20,00
CkopocTb (cur/mMmuH.) 4,39 3,91 5,10 4,00 3,17 4,98
ToyHOCTb (ycn.en.) 0,88 0,79 0,92 0,88 0,75;
OdppekTnBHOCTL (Yyen.eq.) 72,84 54,49 82,80 66,95* 47,36 74,80

MpumeyaHue: * - p < 0,05, No cpaBHEHUIO C MNaALLen BO3paCTHOM rPynmnon CopTCMEHOB.

MoxHo caenaTb BbIBOA, YTO Y CMOPTCMEHOB Mrafwen Bo3pacTHou rpynnbl (19-24 net) BbisBneHa 6onee Bbicokas
NPOAYKTUBHOCTb 3pUTENBHOMO BOCNPMATUSA U Bonee Bblicokas adhpeKTMBHOCTL NepepaboTkm 3puTenbLHON nHopMaLmm
Mo CpaBHEHMIO CO cTapllen Bo3pactHom rpynnon (27-31 net). Takum o6Gpas3om, CyLlecTByeT 3aBUCUMOCTb MexXay
KOTHUTVBHOW KOMMOHEHTOW BOCMPUATUSA, nepepaboTkm uHdOpMaumuM W BO3PacTOM CMOPTCMEHOB  BbICOKOM
KBanudukaumn.

KoppensuuoHHbii aHanu3 (no CnupmeHy) noaTBepaaeT 3TOT BbIBOA: CyLECTBYeT CBSi3b MeXady nokasaTensamu
nepuenTMBHOW CKOPOCTM WM BO3pacToMm. AHanu3 cBMAETeNnbCTBYyeT O TOM, YTO B Mmajlle BO3pacTHOW rpymne
HabniogaeTcs ogHa AOCTOBEpHas KOppensauMoHHasi CBSI3b MexXAdy BO3pacToM M nokasatenem ckopoctu (r = -0,37, p
<0,05). B cTtapLuer BO3pacTHON rpynne aHanu3 nokasarn, 4YTo CyLecTByeT TOMbKO 0dHa AOCTOBEPHas KoppensaunoHHas
CBSA3b MEXAY BO3PacTOM M TOYHOCTbIO Npu nepepaboTke BM3yanbHon nHdgopmaumm (r = -0,31, p <0,05).

B 1abn. 2 npefcTaBneHbl cpeaHve 3HaYeHus nokasartenei Nno Metoavke «banaHc HepBHbIX NPOLECCOBY CNOPTCMEHOB
pa3HbIX BO3PACTHbIX rpymm.

Tabnuua 2. Cpe/:\HMe nokasaTenu 6anaHca HEepPBHbIX NMPOUEeCCOB B pa3HbIX BO3PaCTHbIX rpynnax

(n=19)
Mnagwas rpynna (n=12) Crapwas rpynna (n=7)
MNokasatenu HwxHMI BepxHui HuxHWI BepxHuii
MegunaHa MegunaHa
KBapTUIb KBapTUIb KBapTUIb KBapTWIb
TouHocCTb, (Yen.en.) 2,76 241 3,04 3,97 2,86 4,85
CtabuneHocTb, cV 3,28 3,02 3,96 3,00 2,55 4,57
Bosbyxaenve, 0,28 1,10 0,37 1,27 3,60 0,01
(ycn.eq.)

MpumeyaHue: * - p < 0,05, No cpaBHEHUIO C MMNaALLEN BO3PACTHOM rPynmnon COPTCMEHOB.

AHanu3 gaHHbIX Tabn. 2 nokasbiBaeT, YTO OTCYTCTBYHT [OCTOBEPHBLIE Pa3NMuUs Mexay BO3PaCTHbIMM rpynnamu
CMOPTCMEHOB B MNoKasaTensx TOYHOCTb U CTAbUIIbHOCTb. OTO O3HA4aeT, YTO BO3pacTHasi KOMMOHEHTA He umeeT
BNUSIHMSA Ha 3YPEKTUBHOCTL BbIMOJSTHEHNS ABUraTeNbHbIX 33434 B YCITOBUSIX MCUXO3IMOLIMOHANBHOMO HanpsiXKeHus.

Mo nokasaTento Bo3byXaeHWe BbISBIIEHO JOCTOBEPHOE OTNINYME MEXAY BO3PACTHLIMU rpynnamMu crnopTcMeHoB (Tabn.
2). B cOOTBETCTBUM C CYLLECTBYIOLLEN LUKANOW, MeagnaHa B NepBON BO3pacTHOW rpynne oTpaxaeT 6anaHc npoueccos
BO30Y)XAEHWNSI 1 TOPMOXEHUS] HEPBHbIX MpoLieccoB. Bo BTOpol Bo3pacTHOW rpynne, cpedHee 3HavyeHuWe nokasaTensi
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BO3OyXaeHne ABHO BbIlle, YTO YyKasblBaeT Ha npeobnagaHue npoLeccoB BO30YXAEHUST HA YPOBHE HEPBHbIX
npoueccos (Tabn. 2).

Takum obpasom, y CnopTCMEHOB Mnaawen Bo3pacTtHon rpynnbl (19-24 neT) BbigBNEHO Hanudne 6anaHca HepBHbIX
npoueccoB. banaHCc COOTHOCUTCS C HanuuMeM Gonee BbICOKOW MPOU3BOAUTENBHOCTU 3PUTENbHOrO BOCMPUSATUS Y
appekTMBHOCTM nepepaboTkn MHPOPMaLMU MO CPaBHEHWMIO CO CTaplueh Bo3pacTHou rpynnon (27-31 ner).
CnepoBartenbHo, npeobrnagjaHne npoueccoB BO30OYXAEHWs B LEHTpanbHOW HEPBHOW CUCTEME, Y CNOPTCMEHOB
cTapLuer BO3pacTHOW rpynrbl, NPUBOAUT K YXYALLEHUIO 3pUTENBbHOIO BOCNPUATUS U NepepaboTkn uHpopmaumn.

[MpoBeaeHHbIN KOPPENALMOHHBIN aHanvM3 Mexay Bo3pacToM U JaHHbIMU, OTpakalowummy 6anaHc HepBHbIX NPOLIECCOB,
B pasHbiX BO3pacTHbIX rpymnnax, nokasan Oonee BbICOKME 3HAYEHUS KO3I(PPULMEHTOB KOppenaumMm B CTapLuen
BO3pacTHoW rpynne. Takum obpa3om, KO3ahPULNEHT Koppenaumnm mMexagy BO3pacToM M CTaburibHOCTbIO B MIiaglwen
BO3pacTHom rpynne paeeH r = 0,52, p <0,05, a B cTapLwen Bo3pacTHOM rpynne 3TOT KpuTepuin Ha yposHe r = 0,87, p
<0,05. Kpome TOro, k0athdUUMEHT KOppPENnsAUUM Mexay BO3pacToOM M MNokasaTenem Bo3byxaeHue, B MIagLllen
BO3pacTHoM rpynne, paseH r = 0,43, p <0,05, a B cTapLuen BO3pacTHOM rpynne oH Bbllwe 1 coctasun r = 0,65, p<0,05.

Mbl npuwnu K BbIBOAY, Y4TO BO3PACTHOE yXYALUEHME COCTOSHUS HEeNpOAMHAMWMYECKUX YHKUUA, B CUTyaumsax
NMCUXO3MOLIMOHANBHOIO CTpecca, SABMNSETCA He CTOMbKO yXyAweHuem addepeHTHON 4YacTu CUCTEMbl BOCMPUATUS,
aHanu3a 1 nepepaboTkn MHOPMAaLUKN, CKOMBbKO 3PEepeHTHON, MOTOPHOM COCTaBMSAKLLEN MpoLecca BOCNPUATUS.
Kpome TOro, ¢ ysennyeHvem BO3pacTa, CBA3b Mexay 3(dEKTUBHOCTBIO 3PUTENBLHONO BOCIPUATUSA U nepepaboTkon
nHdopmaumm ynydwaetcs (3).

B Tabnuue 3 npeacTtaBneHHbl OaHHbIE MO CTPECCOYCTOMYMBOCTU B PasfM4yHbIX BO3pacTHbIX rpynnax. PesynbTathbl
CBUOETENBLCTBYIOT O TOM, YTO, (pakTUYECKU, HET HMKAKUX OTIIMYMIA, B Pa3HblX BO3PACTHbIX rpynnax, no nokasartensm
obuen addEKTUBHOCTU U UMMYITbCUBHOCTW.

Tabnuua 3. CpegHue nokasaTenun CTPecCoyCTOMYMBOCTY B Pa3HbIX BO3PAaCTHbIX FPynnax CnOPTCMEHOB BbICOKON
kBanudukaumm (n = 19)

Mnaawas rpynna (n=12) Crapuwas rpynna (n=7)
MNokasaTenu HwxHuin BepxHuii HwxHuin BepxHuii
MegnaHa MegnaHa
KBapTWIb KBapTUIb KBapTUIb KBapTWIb
CTtpecco-
YCTONYUBOCTb, 88,27 79,01 90,33 109,20* 102,83 118,35
(ycn.eq.)
O6uwas
3(PPEKTUBHOCTb, 1,09 1,07 1,13 1,10 0,92 1,15
(ycn.eq.)
mnyniscns-HoeTe, | 4 -0,06 0,00 -0,03 -0,06 0,00
(ycn.eq.)

MpumeyaHue: * - p < 0,05, cpaBHUTENBHO C NEPBON BO3PACTHOM rPynmnon CopTCMEHOB.

B 10 e Bpems, HabnwgalTca AOCTOBEPHbIE OTNUYMSA MO NOKA3aTeNto CTPECCOYCTOMYMBOCTb B PasHbIX BO3PACTHbIX
rpynnax. CTpeccoycTOMYMBOCTb ONpeaenseTcd OTHOLEHWEM CpedHen MNPOMYCKHOW CMNOCOBHOCTU 3PUTENbHOrO
aHanusaTopa B Hayane TecTa, K MNPOMYCKHOW CNOCOBHOCTM B KOHUE TecTa, B YCNOBUSAX MNCMXO3IMOLMOHaNbHOM
Harpy3ku. Takum 006pasoMm, CMOpPTCMEHbI CTapllen BO3pPacTHOM rPynnbl  MokKasanu nydwui  nokasaTtenb
CTPECCOYCONYMBOCTM MO CPaBHEHUIO CO CNOPTCMEHaM1 MrafLUen Bo3pacTHon rpynnel (Tabn. 3).

MpoBefeHHbIN KOPPENSLMOHHBIN aHanuM3 mMexay Bo3pacToM CMOPTCMEHOB W MokKasaTensMun CTpecc-TecTa ykasbiBaeT
Ha HanuuMe AO0CTOBEPHbIX KOAULIMEHTOB KOppensLumMm TOMbKO ¢ nokasatenem ctpeccoycronumsoctn (R = 0,42, p
<0,05) B mnagwer Bo3pacTHOW rpynne. YCTaHOBMNEHHbIN hakT CBMAETENbCTBYET O CBHA3M BO3pacTa W rnokasaTtensd
CTPECCOYCTOMYMBOCTM K MCUXO3MOLIMOHANBHBIM Harpy3kam: 4Yem cTaplle CMopTCMeEH, TeM nydwe nokasartenb. Y
CMOPTCMEHOB CTapLUEl BO3PACTHOM rpynmbl JOCTOBEPHBLIX OTINHUIA KOPPENALUN MeXOY BO3PACTOM U MoKasaTensamm
CTpecc-TecTa He BbISIBIIEHO.

CpefHee 3Ha4yeHUe CTPEeCCOYCTOMYMBOCTM CMOPTCMEHOB C pasHbIM TUMOM CTpaTernm BedeHusi noeamHka B 6opbbe,
npeacTasneHbl Ha puc.1. AHanu3 puc.1 nokasar, YTo CNOPTCMEHbI C OOOPOHUTENBHONM CTpaTerven BegeHnst NnoemHka
NMEIOT HECKOMbKO HWXKE CTPEeCCOyCTOMYMBOCTb U Bonee BbICOKY0 CKOPOCTb NepepaboTku MHGOPMaLMM NO CPaBHEHMIO
CO CNopTCMeHaMu aTakyoLlen cTpaTermun.
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Takvum o6pa3om, NpoBeAeHHOE MUCCredoBaHMe Y 3NUTHBIX CMOPTCMEHOB NOATBEPANIIO, YTO C BO3PacTOM MOBLILLAETCS
CTPECCOYCTOMYMBOCTb B CUTYaLIMSIX MCUXO3IMOLIMOHABHOIO CTpecca.
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Arakyrowas ctparerus 3awmTHas ctparerms

O CtpeccoyctounBocTts M lNepepaboTtka nHd opmauum

Puc.1 CpegHue 3HadeHus nokasatenemn cTpeccoycTOMYNMBOCTU y CMOPTCMEHOB C PasfnyHON cTpaTerum
BeAEeHVs1 noeguHka B 6opbbe
* P <0,05

Bbinn M3yyeHbl CneKkTpanbHble XapakTepUCTUKW KapAWOUHTEPBANoB, ANS onpefeneHns Bo3pacTHbIX 0cobeHHocTen
BereTaTVBHOW Perynsaumum cepaeqyHoro putma, B yCrnoBusiX NCUXO3IMOLIMOHAMBHOIO CTpecca.

JaHHble Tabn. 4 oTpaxaloT cnekTpanbHble XapakTepucTuki BapnabenbHOCTN CepAeYHOro puTMa B Havarsne v B KOHLe
MCMXO3MOLIMOHANBHOWM HArpy3kn B pasHbIX BO3PACTHbIX rpynnax CropTCMeHOB. AHanu3 AaHHbix Tabn. 4 nogrsepawn,
YTO Mexagy rpynnamm CrnopTCMEHOB pPas3HOro BoO3pacTa CYLIECTBYIOT [OCTOBEPHble OTMMYMA B MoKasaTensx
BapuabenbHocTu putma cepgua: HF n LF/HF, B Ha4ane ncuxoamouuoHansHon Harpy3ku. [JoctoBepHo 6oree BbiCOKMe
3HauyeHuns HF B mnagwer rpynne cnopTCMEHOB CBUOETENbCTBYIOT O NpeobnagaHun napacumnaTtu4eckon akTusauum
perynsauum putma cepgua. bonee Huskve 3HadeHusa LF / HF B mnagwen BO3pacTHOM rpynne ykasblBalwT Ha
OoNnTMMM3aumMlo BeretTaTMBHOro OanaHca, ypaBHOBELUMBAHWE CUMMMNATUYECKOr0 W MapacumnatMyeckoro BIUSAHWS Ha
CWHYCOBbLIN y3en cepaua.
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Tabnuua 4 CpefHue nokasaTenun xapaKkTepucTuk BapmabernibHOCTV CEpAEYHOro pUTMa CMOPTCMEHOB pPasHbIX

BO3paCTHbIX IPynM B AMHAMKKE NMCUXO3MOLMOHAaIbHbIX Harpy3ok (n = 19)

Mnagwas rpynna (n=12) Crapuwas rpynna (n=7)

MNokasaTenn Meavana HuxxHui BepxHuii Megvaria HwxxHui BepxHuii
KBapTWUMb | KBapTUIib KBapTWUMb | KBapTUib
M;S” Hauano 1034,25 455,18 1202,70 | 1009,50 | 1008,70 | 1156,60
(Mc) KoHeL 901,15 469,90 995,25 781,40% 781,40 871,70
VLF Havano 4285,00 | 1396,50 | 10839,50 | 9239,00 | 4802,00 | 10398,00
(Mc?) KoHeL 3262,00 | 259850 | 8553,50 | 1722,00° | 1722,00 | 1977,00
LF Havano 2405,00 | 178550 | 2591,00 | 2474,00 | 2428,00 | 3906,00
(Mc?) KoHeL 1924,00 | 1558550 | 3359,50 | 2843,00 | 1400,00 | 2843,00
HF Havano 2166,00 | 1358,00 | 2697,00 | 1428,00+ | 1276,00 | 2586,00
(Mc?) KoHeL, 1199,50 517,00 2808,00 | 2843,00* | 1400,00 | 2843,00
Total Havarno 11856,00 | 4483,00 | 19317,00 | 14103,00 | 11294,00 | 14853,00
KoHeL 5257,00 | 4430,00 | 20228,00 | 4887,00° | 3849,00 | 4887,00

LEIHE Havano 1,21 0,70 2,30 1,73* 1,51 1,90

KOHeL| 2,38% 1,29 3,96 8,81*° 2,96 8,81

MpumevaHne:

1.*- p < 0,05, no cpaBHEHMIO C MraALIEN BO3PACTHON rPynnov CNOPTCMEHOB;
2. & p < 0,05, No cpaBHEHUIO C HAYaNOM Harpysku.

MNcmxoamoumoHanbHas Harpyska MpPUBOAWT K MOBBLILEHWIO 4acToTbl cepaeyHbix cokpaweHun (Mean RR),
yBenuyeHunto HuakovacTtoTHbiX (VLF) n BbicokoyacToTHbix (HF) koneGaHum cepgeyHoOro puvtma Yy BO3PaCTHbIX
cnopTcMmeHoB (Tabn. 4). 3ToT hakT cBUAEeTENbCTBYET O BANAHWM LIEHTPanbHOro KOHTypa perynauum putma cepgua B
CUTyaLusX MCUXO3SMOLMOHANBHOIO HamnpsKeHuss C OOHOBPEMEHHOW akTMBauuen napacumnaTUMyeckoro 3BeHa
BEretTaTMBHOWM perynsumm M peHWH-aHrMoTEeH3NH-anbA0CTEPOHOBON cuctembl. B ToO xe Bpems, Habniogaetcs casur
BeretatuBHoro 6anaHca (LF / HF) k aktuBauum cumnatMyeckom HEpPBHOM CUCTEMbl BeEreTaTMBHOM perynsaumm
KapauovnHTepBaros.

Takum obpasom, Ans CNOPTCMEHOB CTaplUen BO3PAaCTHOM [PYMMbl MCUXO3IMOLMOHANbHOE HanpsxeHue
BbI3blBAET 3HAYUTENbHbIE N3MEHEHUS B perynauum BapnabensHOCTM puTMa cepaua, YTo ykasblBaeT Ha CTPECCOBbIN
XapakTep Harpysku.

B mnaglwen Bo3pacTHoW rpynne u3aMeHeHust BeretatMBHoro 6anaHca Habntoganuck no nokasatento (LF/HF),
YTO yKasblBaeT Ha YCUIEHMEe CMMMNATUYECKON akTMBaLUMN perynaumnm cepaeyHoro putMa, XoTst abcontoTHble 3HaYeHNs
B [Ba pa3a MeHbLUE MO CPaBHEHMIO CO CTapLuei BO3pacTHOW rpynnown (Tabn. 4). 3To ykasbiBaeT Ha ONTUMasibHYHO
peakLuMio CUCTEMbI perynsauum putMa cepaua Ha NCMX03IMOLIMOHANbHYH0 HarpysKy.

BbIBObl " PEKOMEHOALIUN onsa cnopTCMeHOB U TPEHEpPOB:

1. BbisiBneHa cBA3b Mexay BO3pacTOM M CTPECCOYCTOMYMBOCTBIO B YCMOBUAX NMCUXO3MOLMOHANbHOIO HanpsXXeHus y
SMUTHBIX CMOPTCMEHOB. B yacTHOCTKW, BbINO yCTAHOBMNEHO 3HAYUTENbHbIE U3MEHEHWUS B perynsaumm cepgeyvyHoro
puTMa B CTaplley BO3pacTHOW rpynmne Mo CpaBHEHWIO C Mnagwewn, rge Habnwoganucb onTuMarbHble peakumm
perynauumn cepaedyHoro putMa Ha ncuxosSMOLMOHaNbHY Harpysky.

2. YxyaoweHuwe nokasaTtenend HenpoauMHaMmyeckux YHKUWA, B YCMOBUAX MNCUXOSMOLIMOHANbHOW  Harpysku,
Habnioganock B cTapLlen BO3pacTHOWM rpynne. YCTaHOBMNEHO, YTO C BO3pacToM ocrabeBaeT addepeHTHas vacTb
BOCMPUATUA U aHann3a nHdopmaumm.

3. CnopTtcMeHbl ¢ npeobnagaHvem 3almMTHOW CTpaTerMn cTpaTternein BegeHns noeamHka B 6opbbe MMEKT CHKEHHYHO
CTPEeCCOYCTOMYMBOCTb U BGoree BbICOKYH CKOPOCTb NepepaboTkn nHdopmMaumm No CPaBHEHMIO CO CMOPTCMEHaMM y
KOTOpbIX NpeobnagaeT aTtakyoLas cTpaTerms.

4. HeobxoamMmo yuuTbiBaTb BO3paCTHble M3MEHeHus B opraHu3me 6GopuoB cTtapwe 25 net. lNpu nnaHupoBaHum
TPEHVPOBKKN, HEOBXOOAMMO CHWXAaTb WHTEHCMBHOCTb Harpy3km W akueHTUpoBaTb BHMMaHME Ha TEeXHUYECKOW
noAroToBKe.
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5. B yCcrnoBUsiX MOBbLILLEHHOMO MCUXONOMMYECcKoro cTpecca, HeobxoanMo (hOPMMPOBATL 3aLUUTHYIO CTpaTerto BeAeHUs!
noefuHKka, kak Hanbosiee oNTUMarbHY0 B YCITOBUSIX COPEBHOBAHUIA.
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AGE, ETATS PSYCHO-EMOTIONNEL ET LA RESISTANCE AU STRESS DANS
LUTTEURS ELITE

Korobeynikov Georgiy, Korobeinikova Lesia, Vladimir Shatskih
Université nationale de I'éducation physique et du sport de I'Ukraine
george.65 @ mail.ru

RESUME

Dans la derniere décennie sports olympiques sont caractérisées par la présence d'athlétes plus dgés qui ont atteint
des résultats sportifs de haut. Le but de cette étude était d'étudier les particularités d'age de la résistance au stress et
les états psycho-émotionnelles dans lutteurs d'élite. Un total de 19 athlétes d'élite (un intervalle d'ages), tous les
membres de I'équipe nationale ukrainienne en lutte gréco-romaine ont été examinés. La perception et le traitement de
I'information visuelle, I'équilibre du systéme nerveux et de la stabilité psycho-affectif ont été étudiés. La détérioration
des fonctions neurodynamiques dans les situations de stress émotionnel était plus évidente dans le groupe d'age plus
élevé que dans le groupe d'age plus jeune age en raison de l'affaiblissement du systeme afférent de la perception de
l'information, I'analyse et le traitement. Conclusion: Le lien entre I'dge chez les athlétes d'élite et de la résistance au
stress des tensions psycho-émotionnel a été enregistré. En particulier, elle reflete des changements considérables
dans la régulation du rythme cardiaque dans le groupe d'age par rapport a la tranche d'age inférieure ou la réaction
optimale de la régulation de la fréquence cardiaque a la tension émotionnelle psycho a été observée.

MOTS-CLES: age, résistance au stress, des lutteurs d'élite, états psycho-affectifs, les fonctions, fonctionnalités
neurodynamiques.
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THE DEVELOPMENT OF SPATIAL AND TIME ORIENTATION IN ELITE GRECO-
ROMAN WRESTLERS DURING THE FINAL STAGE OF TRAINING FOR
IMPORTANT COMPETITIONS

Viacheslav Maksimovich
Physical Training and Sport at the Yanka Kupala State University of Grodno, Belarus
v.maksimovich@grsu.by

ABSTRACT

Achievement of highly stable results in elite sport is connected with searching for new research findings and practice-
oriented approaches. In this article we reveal the reserve opportunities of a sportsman’s body, the development of
which is connected with an elastic muscle tension which has a stimulating and reparative character. The physiological
mechanism of an unfavorable state of the body called “motion sickness” is known. The factors responsible are the
constant accelerations of the body during exercise, combined with inadequate mechanical and optokinetic stimuli
(sensory feedback) which reduce motor activity and impair autonomic function. In the course of training for important
competitions the spatial-temporal orientation of high quality Greco-Roman wrestlers was studied. Five tests for
determining the dynamic equilibrium (balance) without visual orientation were used. The specially developed complex
of stretching exercises was included into the process of training. While the positive effect of stretching exercises on
flexibility is known, there is evidence that the dynamics of spatial and time orientation parameters are also improved. In
separate education and training exercises the preparatory part (warming up) completely consisted of stretching of
different body parts which led to a high emotional recovery among those trained, as well as improvement in the body
balance criteria in five samples. This system was used to prepare the national team for international competitions and
had a positive impact on reaching the final goal.

INTRODUCTION

In the course of training in Greco-Roman wrestling the sportsmen’s systems of space and time orientation become
more active due to frequent changes in body position. The dynamic character of these reactions is combined with the
variability in the force, time, and acceleration parameters from the muscular efforts of both wrestlers. The acceleration
factor complicates the coordination function of the central nervous system significantly. Prior studies (4) point out the
constant influence of the accelerating factor during exercise. Under conditions of inadequate mechanical and
optokinetic stimuli during passive or active movements, the human body can experience an unfavorable condition
called “motion sickness” (1), which leads to a reduced motor activity and impaired autonomic function. The level of the
initial elastic tension of muscle elements plays a big role in the speed and force regime of muscle activity. Our
theoretical and practical interest lies in the value of stretching the big muscle groups with different combinations of
body parts on the impaired movement performance.

METHODS

The national team in Greco-Roman wrestling training the attack and defense movements during the final stage of
preparation for an important international competition was studied. The athletes performed tests to measure the
dynamics of their space and time orientation (table 1). A series of training loads were performed during 24 hours in the
beginning of the training period without the use of stretching exercises, and then at the end of the period — with the use
of a stretching exercise program. The ability to keep the body balanced without the visual orientation according to
A.l.Yarotski (6) in the motionless condition was assessed. This was repeated in the state of rest, after a night's sleep,
after the morning training load (table 2), before and after noon and evening training loads and before the night rest in a
number of succession of samples: 1) high standing on toes, arms are down; 2) high standing on toes, arms are up; 3)
standing on one leg, the another one is straight and on the back; a body is horizontally, hand in hand, arms clenched in
a fist; 4) high standing on toes of one leg, the another one is in the front, flexed at the hip and the knee at a right angle,
hands up; 5) ten quick rotations of a head (two turns per second counterclockwise, feet are together, hands down
(table 3).
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Morning training exercise took place at the stadium for 40 minutes, and again at noon and in the evening — on the
wrestling mat for 90 minutes each. The influence of the central nervous system on the maintenance of the required
posture, and the vestibular reactions in the motionless state reflecting the level of adaptive self-regulation is
characterized by instability in the beginning of a training period. In the next days of the training the battery of stretching
exercises was included in the preparatory, main and final stages of the process (fig. 1).

G = O

S

A A

Fig.1. — The battery of stretching exercises (numbers indicate the order of performing the exercises)

At the end of the training period the load was changed so that the preparatory phase of the noon and evening training
consisted completely of the battery of stretching exercises, held for 30 seconds each. The morning practice, after the
general developmental exercises and at the end of training, also included a set of exercises for flexibility. There was an
increase in performance in all five samples. The best vestibular response was observed after the morning training load.
The signs of improvement from the effect of the motion adaptation were observed in the course of repeated training
loads, indicating the progressive character of the restoration of the coordination function of the central nervous system
resulting from the stretching program.
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Table 1. — THE INFLUENCE OF A TRAINING LOAD WITH THE USE OF STRETCHING EXERCISES ON THE DYNAMICS OF POSE REACTIONS OF HIGHLY
QUALIFIED GRECO-ROMAN WRESTLERS DURING THE FINAL TRAINING PERIOD BEFORE AN INTERNATIONAL COMPETITION

Duration of keeping the body balance (in sec.)

No. Code of High standing on toes High standing on toes. hands up Horizontal body balance High standing on toes of one leg, the
testee other one is bent in front, hands up
Before After Difference Before After Difference Before After Difference Before After Difference
loading loading loading loading loading loading loading loading
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. X-1 3.0 4.0 +1.0 10.0 12.0 +2.0 2.0 25 05 7.0 7.5 +0.5
2. K-1 10.0 12.0 +2.0 15.0 16.0 +1.0 3.0 4.0 +1.0 8.0 9.0 +1.0
3. Mn-1 5.0 6.0 +1.0 4.0 8.0 +4.0 3.0 4.0 +1.0 3.5 5.0 +1.5
4. K-2 11.0 13.0 +2.0 13.0 11.0 -2.0 3.0 3.0 0.0 6.0 6.8 +0.8
5. M-1 50.0 48.0 -2.0 29.0 35.0 +6.0 25 3.0 +0.5 10.0 13.0 +3.0
6. T-1 35.0 40.0 +5.0 20.0 23.0 +3.0 4.0 45 +0.5 12.0 12.0 0.0
7. K-3 38.0 57.0 +19.0 64.0 0.0 0.0 3.0 25 -0.5 35 35 0.0
8. H-1 14.0 14.0 0.0 48.0 53.0 +5.0 21 21 0.0 4.0 5.0 +1.0
9. C-1 37.0 40.0 +3.0 25.0 27.0 +2.0 3.0 35 +0.5 6.0 7.0 +1.0
10. M-2 30.0 38.0 +8.0 15.0 16.0 +1.0 35 5.0 -1.5 10.0 11.0 +1.0
11. 0O-1 40.0 43.0 +3.0 30.0 27.0 -3.0 2.0 3.0 +1.0 6.0 8.0 +2.0
12. M-3 21.0 20.0 -1.0 14.0 16.0 +2.0 4.0 3.0 -1.0 8.0 7.5 -0.5
13. a-1 5.0 6.0 +1.0 6.0 7.0 +1.0 2.0 3.0 +1.0 4.0 5.0 +1.0
14. C-2 7.0 8.0 +1.0 8.0 8.5 +0.5 3.5 4.0 +0.5 4.0 5.0 +1.0
15. -1 11.0 12.0 +1.0 8.0 10.0 +2.0 4.5 5.0 +0.5 4.0 5.0 +1.0
16. K-4 8.0 9.0 +1.0 7.0 9.0 +2.0 3.0 3.5 +0.5 3.5 4.0 +0.5
17. K-5 27.0 29.0 +2.0 18.0 25.0 +7.0 4.0 4.5 +0.5 16.0 17.0 +1.0
18. r-1 28.0 36.0 +8.0 18.0 21.0 +3.0 3.0 4.0 +1.0 3.0 35 +0.5
19. E-1 10.0 12.0 +2.0 5.0 8.0 +3.0 3.0 3.5 +0.5 4.5 5.0 +0.5
20. A-1 12.0 18.0 +6.0 6.0 8.0 +2.0 2.0 3.0 +1.0 8.0 9.0 +1.0
21. Y-1 31.0 31.0 0.0 19.0 21.0 +2.0 3.0 4.0 +1.0 5.5 6.6 +1.0
22. b-1 19.0 21.0 +2.0 12.0 11.0 -1.0 3.0 35 +0.5 4.0 6.0 +2.0
23. r-2 9.5 11.0 +1.5 5.0 7.0 +2.0 4.0 4.5 +0.5 4.5 5.0 +0.5
24, K-6 10.0 14.0 +4.0 9.0 10.0 +1.0 4.0 6.0 +2.0 5.0 7.0 +2.0
25. B-2 12.0 20.0 +8.0 9.0 30.0 +21.0 4.0 5.0 +1.0 7.0 8.0 +1.0
26. ®-1 30.0 60.0 +30.0 25.0 55.0 +30.0 5.0 6.0 +1.0 13.0 19.0 +6.0
27 E-2 26.0 40.0 +14.0 19.0 30.0 +11.0 4.5 5.5 +1.0 5.0 5.5 +0.5
= Average 19.98 24.52 — 17.07 21.06 — 3.24 3.89 — 10.74 7.62 —
8 - Average
£ S deviation 13.01 16.44 - 13.62 15.54 - 0.84 1.05 - 3.27 3.85 -
2 Average
g © error 2.50 3.16 - 2.62 2.99 - 0.16 0.20 - 0.63 0.74 -
Student’s t-
test 3.44 - 2.99 - 5.75 - 4.95 -
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Table 2. - DYNAMICS OF POSE REACTIONS OF HIGHLY QUALIFIED GRECO-ROMAN WRESTLERS AT THE INFLUENCE OF A TRAINING LOAD

WITH THE USE OF STRETCHING EXERCISES DURING THE FINAL TRAINING PERIOD BEFORE AN INTERNATIONAL COMPETITION

Duration of keeping the body balance (in sec.)

No. Code of High standing on toes High standing on toes. hands up Horizontal body balance High standing on toes of one leg, the
testee another one is in the front bended,
hands up
Before After Difference Before After Difference Before After Difference Before After Difference
loading loading loading loading loading loading loading loading
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. X-1 8.0 12.0 +4.0 7.0 10.0 +3.0 3.0 3.5 +0.5 4.0 4.5 +0.5
2. K-1 15.0 18.0 +3.0 4.0 6.0 +2.0 35 4.0 +0.5 25 3.0 +0.5
3. n-1 9.0 10.0 +1.0 5.0 6.0 +1.0 3.0 4.0 +1.0 7.0 8.0 +1.0
4. K-2 9.0 10.0 +1.0 11.0 15.0 +4.0 3.5 4.0 +0.5 6.0 7.5 +1.5
5. M-1 51.0 62.0 +11.0 30.0 54.0 +24.0 35 4.5 +1.0 12.0 14.0 +2.0
6. T-1 51.0 56.0 +5.0 40.0 40.0 +5.0 6.0 6.5 +0.5 6.0 13.0 +4.0
7. K-3 48.0 59.0 +11.0 47.0 53.0 +6.0 5.5 6.0 +0.5 9.0 10.0 +1.0
8. H-1 30.0 27.0 -3 13.0 16.0 +3.0 3.0 25 -0.5 9.0 7.0 -2.0
9. C-1 10.0 18.0 +8.0 8.0 10.0 +2.0 35 4.5 +1.0 2.0 6.0 +1.0
10. M-2 27.0 30.0 +12.0 21.0 25.0 +4.0 4.5 55 +2.0 9.0 10.0 +1.1
11. 0O-1 15.0 17.0 +2.0 7.0 6.5 -5.0 35 4.0 +0.5 7.0 10.0 +3.0
12. M-3 11.0 15.0 +4.0 6.0 10.0 +4.0 4.5 5.0 +1.0 6.0 10.0 +4.0
13. n-1 8.0 10.0 +2.0 6.0 7.0 +1.0 4.0 3.0 -1.0 6.0 9.0 +3.0
14, C-2 14.0 15.0 +1.0 18.0 17.0 -1.0 5.0 5.0 0.0 7.0 8.0 +1.0
15. -1 16.0 20.0 +4.0 13.0 14.0 +1.0 4.0 5.0 +1.0 6.0 11.0 +5.0
16. K-4 10.0 11.0 +1.0 9.0 10.0 +1.0 3.0 4.0 +1.0 3.0 9.0 +4.0
17. K-5 40.0 46.0 +5.0 37.0 40.0 +3.0 4.0 5.0 +1.0 9.5 21.0 +1.5
18. r-1 9.0 9.0 +0.0 15.0 16.0 +1.0 35 4.5 +1.0 6.0 6.5 0.5
19. E-1 15.0 16.0 +1.0 8.0 9.0 +1.0 3.0 4.0 +1.0 9.0 9.0 0.0
20. y-1 4.0 42.0 +8.0 23.0 25.0 +2.0 2.5 3.5 +1.0 6.0 8.0 +2.0
21. A-1 12.0 12.0 0.0 115 12.0 +0.5 4.0 4.5 +0.5 14.0 13.0 +1.0
22, b-1 20.0 23.0 +3.0 15.0 15.0 0.0 4.0 45 +0.5 8.0 9.0 +1.0
23. r-2 18.5 19.0 +1.0 12.0 16.0 +4.0 4.5 5.0 0.5 6.0 +1.0 +1.0
24. K-6 12.0 155 +3.5 13.0 14.0 +1.0 45 5.0 7.0 7.0 8.0 +1.0
25. B-2 22.0 28.0 +6.0 13.0 13.0 0.0 4.0 5.0 +1.0 7.0 8.0 +1.0
26. -1 59.0 60.0 +1.0 55.0 60.0 +5.0 5.0 +6.0 9.0 10.0 5.0 +1.0
27 E-2 37.0 45.0 +8.0 34.0 50.0 +16.0 4.0 5.0 +1.0 9.0 10.0 +1.0
Average 22.59 26.13 - 17.83 21.09 - 3.944 4.519 - 8,815 9,241 -
S Q"e.rage 15.53 17.44 - 13.74 16.55 - 0.8126 0.8602 - 3,417 3,454 -
g S eviation
g g ':r‘?ﬁ:age 2.99 3.356 - 2.645 3.184 - 0.1564 0.1656 - 0,6576 0,6647 -
“a o
s Student’s
t-test 5.371 - 3.223 - 5.428 - 0.6647 -
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Table 3. — THE INFLUENCE OF A TRAINING LOAD WITH THE USE OF STRETCHING EXERCISES ON THE VARIABILITY AND DIRECTION OF THE
DYNAMICS OF SOMATIC VESTIBULAR REACTIONS OF HIGHLY QUALIFIED GRECO-ROMAN WRESTLERS DURING THE FINAL TRAINING

PERIOD BEFORE AN INTERNATIONAL COMPETITION

Duration of keeping the body balance in sec. after quick head rotation

No. Code of Morning training Afternoon training (11.00-12.30) Evening training (17.00-18.45)
testee (8.00-8.45)
After sleep After training Difference Before training After training Difference Before training After training Difference
Before sleep
1 2 3 4 5 6 7 8 9 10 11
1. X-1 13.0 24.0/20.0 +11.0/+7.0 24.0 27.0 +3.0 25,0 30,0 +5,0
2. K-1 16.0 17.0/18.0 +1.0/+2.0 27.0 25.0 -2.0 14,0 18,0 +4,0
3. n-1 15.0 40.0/45.0 +25.0/+30.0 34.0 50.0 +16.0 80,0 100,0 +20,0
4. K-2 50.0 48.0/39.0 +2.0/-1.0 40.0 46.0 +6.0 47,0 59,0 +12,0
5. M-1 18.0 60.0/60.0 +42.0/+42.0 36.0 36.0 0.0 42,0 53,0 +11,0
6. T-1 24.0 59.0/60.0 +35.0/+36.0 26.0 28.0 +2.0 59,0 66,0 +7,0
7. K-3 40.0 52.0/59.0 +12.0/+19.0 46.0 59.0 +13.0 55,0 52,0 -3,0
8. H-1 40.0 35.0/47.0 -5.0/+7.0 75.0 80.0 +5.0 41,0 48,0 -7,0
9. C-1 35.0 45.0/49.0 +10.0/+14.0 36.0 43.0 +7.0 42,0 58,0 +16,0
10. M-2 25.0 60.0/60.0 +35.0/+35.0 25.0 26.0 +1.0 58,0 58,0 0,0
11. 0O-1 28.0 35.0/45.0 +7.0/+17.0 36.0 40.0 +4.0 42,0 38,0 -4,0
12. M-3 30.0 38.0/38.0 +5.0/+8.0 38.0 38.0 0.0 35,0 58,0 +23,0
13. O-1 21.0 21.0/23.0 0.0/+2.0 25.0 26.0 +1.0 36,0 40,0 +4,0
14. C-2 25.0 29.0/25.0 +4.0/0.0 24.0 25.0 +1.0 30,0 33,0 +0,3
15. -1 30.0 32.0/29.0 +2.0/-1.0 24.0 28.0 +4.0 31,0 32,0 +1,0
16. K-4 24.0 30.0/34.0 +6.0/+10.0 28.0 30.0 +2.0 26,0 30,0 +4,0
17. K-5 20.0 25.0/27.0 +5.0/+7.0 23.0 26.0 +3.0 39,0 39,0 0,0
18. r-1 29.0 29.0/30.0 0.0/+1.0 25.0 30.0 +5.0 30,0 35,0 +5,0
19. E-1 23.0 42.0/48.0 +19.0/+25.0 28.0 39.0 +11.0 57,0 58,0 +1,0
20. A-1 24.0 60.0/58.0 +36.0/+34.0 37.0 48.0 +11.0 55,0 60,0 +5,0
21. y-1 17.0 27.0/25.0 +10.0/8.0 19.0 24.0 +5.0 21,0 29,0 +8,0
22. B-1 18.0 20.0/19.0 +2.0/+1.0 35.0 50.0 +15.0 40,0 50,0 +10,0
23. r-2 14.0 16.0/15.0 +2.0/+1.0 15.0 20.0 +5.0 15,0 16,0 +1,0
24, K-6 25.0 28.0/30.0 +3.0/+5.0 27.0 31.0 +4.0 38,0 41,0 +3,0
25. B-2 20.0 55.0/58.0 +35.0/+38.0 30.0 40.0 +10.0 43,0 55,0 +12,0
26. -1 21.0 24.0/26.0 +3.0/+5.0 23.0 27.0 +4.0 24,0 28,0 +4,0
27 E-2 15.0 30.0 +15.0 18.0 34.0 +16.0 18,0 35,0 +17,0
Average 24.44 36.33/37.67 - 30.52 36.15 - 38,64 45,15 -
K] Average
% & | standard 8.855 14.05/14.96 - 11.52 13.20 — 15,44 17,56 —
£'g | deviation
g o | Errorof 1.704 2.705/2.88 - 2.216 254 - 2,97 3,379 -
= average
Student's 4.526/4.804 - 5.744 - 5.22 -
t-test
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The significant range of individual differences in the static kinetic stability of wrestlers was determined. According to
the scheme by A.l.Yarotski (7) this is important for defining the optimal load. The scheme presupposes the
correlative calculation of duration, rhythm, character, subsequence, multiplicity, switching time, emotional coloring,
and motivation of the loads taken. The use of stretching exercises can be especially significant in the system of
physical loads for training in Greco-Roman style wrestling. At the same time the necessity to determine the duration
of stretching exercises is obvious.At the final stage of training there is significant growth in the minimal values of
stability in the balance pose positions in all the tests analyzed. The marked alterations in the centers regulating
body balance can be traced by comparing the vestibular performance during the training camp from beginning to
end (Fig. 2).
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Fig. 2. Change in stability of pose and vestibular reactions in the course of multiple training loads. The serial
numbers of the space-time vestibular tests are marked by 1-5, A — in the beginning of training without use of
stretching exercises, B — in the end of training with the use of stretching exercises. The findings demonstrated the
positive physiological effect that takes place in the period of adaptation to the load, when combined with stretching
exercises. It is important to take into account that adaptative changes depend on a variety of factors of internal and
external environment different from individual to individual to a large extent (5,6). When using stretching exercises
in the training sessions it is necessary to determine the level of resistance of the exercises for the purpose of
adequately stimulating the athletes. Thus, the indicators of the duration of keeping the body balance according to
the aforementioned test complex (or selectively) could serve the criterion for motion adaptation of the wrestlers to
the load taken (2,5). An important requirement of the model calculation of stretching exercises is considered to be
the necessity for a comprehensive impact on big muscle groups by using a diverse combination of body parts.

Based on the findings from this study we make the following practical suggestions:

1. There are significant reserves for growth in the regulatory centers of coordination and vestibular reactions
among the Masters of Sports of International Level as well as the Masters of Sports in Greco-Roman style,
during the period of training for international competitions.

2. Significant growth in stability of balance and vestibular reactions of Greco-Roman wrestlers in the course of a
training and education period can be achieved by performing stretching exercises at regular intervals during the
training day.

3. Results from the tests of spatial and time orientation indicate a differential diagnostic and prognostic importance
in the rhythm of physical loading for Greco-Roman wrestlers.

4. An essential requirement for designing training loads for the preparation of highly qualified Greco-Roman
wrestlers is the individual calculation of the duration of stretching exercises.
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XAPAKTEPUCTUKA PA3BUTUA NAPAMETPOB NPOCTPAHCTBEHHO-
BPEMEHHOW OPUEHTALMU HA 3AKINIOYUTENIBHOM 3TAMNE
noaAroToBkn K OTBETCTBEHHbIM COPEBHOBAHUAM Y
BbICOKOKBAJITM®ULIMPOBAHHbLIX BOPLOB IrPEKO-PUMCKOIO CTUNA

Makcumosuny B.A.
KaHg. ned. Hayk, npodeccop, 3acnyxeHHbii TpeHep CCCP n BCCP (YO N'pogHeHCKun rocyHMBepcuTeT
um. A. Kynanel, Pecnybnuka benapyceo)

HocmuxeHue 8biCOKUX cmaburibHbIX pe3yibmamos 8 criopme 8bicliux OOCMUXeHUU C853aHO C MOUCKOM HO8bIX
Hay4yHO-3KcrnepumMeHmarsnbHO 000CHO8aHHbIX M00xX0008. B cmambe packpbimbl pe3epeHble B803MOXHOCMU
Oop2aHu3Ma CriopmcMeHa, Pas3gumue KOmopo20 COMPSKEHO C 3/1acmuYeCcKUM HarpskKeHUeM Mbiuwl, Komopoe
Hocum  cmuMyrnupyrouwe-8occmaHo8uUmMesbHbIl  xapakmep.  Packpbim  ¢u3uonozudyeckuli  MexaHu3m
Hebra2onpusamHo20 COCMOsIHUSI op2aHu3sma nod HadeaHuem "6onesHb dsuxeHusi". Bo epemsi nod2omoeku K
0meemcmeeHHbIM CmapmaM Yy 8bICOKOK8anughuyuposaHHbix 60puU08 2epeKko-puMCKo20 cmursisi ornpedensnach
rpPoCmMpaHCcCmMeeHHO-8PEMEHHas opueHmauus. B kavyecmee Kpumepusi UCHONb308asUChk [MsMb MECMOo8 [0
onpedeneHuro OuUHaMuKu pagHoeecuss merna, 6e3 3pumenibHO20 aHanu3amopa. B y4yebHo-mpeHUpo8OYHbIl
rpoyecc 8kK4Yascsa creyuasnbHO pa3pabomaHHbil  KOMIIEKC YrpaxHeHUl Ha pacmseausaHue. BbiserneH
ronoxumernbHblli 3¢hghekm go3delicmeusi yrnpaxHeHUll Ha aubkocmb. [lpocnexusaemcsi OuHaMmuka pocma
rnapamemposg npocmpaHCmMeeHHO-8peEMEHHOU opueHmayuu. B omodernbHbix y4ebHO-MpPeHUPOBOYHbIX 3aHAMUSIX
rnodzomosumersnbHasi 4Yacmb (pa3MuHKa) cocmosifia MOJIHOCMbIO U3 YMPaXHEeHUU Ha pacmsiKeHuUe pasHbIX
ceaMeHmMo8 mersia, Ymo 8bi3bI8asio 8bICOKUL 3MOYUOHAasbHbIU MOObEM Y 3aHUMAaKOUWUXCS U npupocm riokasamerneu
pasHoesecusi mena 6 namu npobax. [JaHHas memoduka ucriofib3oganachb npu rnodzomoske cOOpHOU KomaHObI
cmpaHbl K MexXOyHapOOHbIM COPEBHOB8AHUSM U OKa3blgana fonoxumerssHoe eo3delicmeue Ha O0OCMUXeHue
KOHEeYHO020 0/1e€3H020 pe3ysibmama.

Mpn 3aHATUM rpeko-pymMckori 6opbbOl B CBA3M C YACTOW CMEHOW MO3HbIX peakuui y cnopTcMeHoB Habniogaetcs
APKO BbIPaXEHHas akTuBM3auMs MeXaHU3MOB MPOCTPaHCTBEHHO-BPEMEHHON opueHTauun. [OuHamuyeckun
XapakTep 3TUX peakuui coYeTaeTCsi C U3MEHYMBOCTLIO CUITOBbIX Y BPEMEHHbIX MapameTpoB MbILLEYHbIX YCUMNUA
bopua, a Takke BO3OeNCTBUS DaKTOpPa YCKOPEHWUS, YTO CYLLECTBEHHO YCMOXHSET KOOPAMHALMOHHYIO (OYHKLMIO
LeHTpanbHOW HepBHOW cucTeMbl. ABTOpbl (1) ykasblBalOT Ha MOCTOSHHOE BrMAHME (hakTopa YCKOPEHUs npu
BbINOMHEHNN (PU3NYECKNX yNpaXHEeHUN. B ycnoBusix BO34eNCTBMSA Ha OpraHn3M HeagekBaTHbIX MEXaHWYeCKMX U
ONTOKMHETUYECKNX pasgpaxuTenen BO BPEMsS MAaCCHMBHbIX WKW akTMBHbBIX MepemMelleHun Tena 4YenoBeka B
MPOCTPaHCTBE BO3HUKAET pPasfMYHOW BbIPpaXXEHHOCTU HebnaronpuaTHOE COCTOSIHME OpraHusma, nonydusllee
HasBaHMe "OonesHb OBWXeHWA" (2), NpyM KOTOPOW CHWXAEeTCs [OBuraTeribHasi akTUBHOCTb W yXy[llakTcs
BereTaTuBHbIE PYHKLUMN.

Mpy CKOPOCTHO-CUMOBOM pEXMME MbILLEYHON [AeATEeNbHOCTM GONbLUY0 pofib UrpaeT CTeneHb WCXOAHOro
3MacTUYECKOTO HAMPSKEHUS] MbILLEYHbIX 31EMEHTOB. TeopeTM4eckn W MpPaKTUYECKU WHTepec npeacTtaBnser
3HayeHne 3hPEKTUBHOCTU YNPAKHEHUA HA pacTArvBaHWe (rMOKOCTb) BOMbLUMX MbILLEYHbIX FPYMN B YCIOBUSIX
BbIMOSIHEHNS ABUraTerNbHbIX aKTOB NPW pa3HOO6pas3HOM COOTHOLLEHUN CETMEHTOB Tena.
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Y cbopHon KoMaHabl BOPLOB rPEKO-PUMCKOTO CTUIISI BO BPEMS BbIMOMHEHWS aTakylowwmX M 3awmnTHbIX 4ENCTBUN B
UMKIE 3aKMiYUTENbHOro 3Ttana NoAroTOBKM K OTBETCTBEHHbIM MEXAyHapOAHbIM COPEBHOBAHWSIM MCCriegoBanu
BapuatMBHOCTb W HanpaBNeHHOCTb AVHAMUK/M MapameTpoB MPOCTPaHCTBEHHO-BPEMEHHON opueHTauun (Tabn. 1).
MpoBogunu cepunto NOBTOPHbLIX TPEHMPOBOYHbLIX Harpy3ok B Te4YeHue CyTOK B Hayane cbopa 6e3 ncnonb3oBaHus
YPaXHEHUN Ha pacTArMBaHWEe M B KOHLE €ro C UCNOoNb30BaHNEM MOAENbLHOIoO BapmaHTa ynpaxHeHu Ha rmbKocTb.
Onpepgenanacb 4NMTENbHOCTb COXpPaHEHUst paBHOBecKs Terna 6e3 3aputensHomn opueHtaumm no A.N.Apoukomy (3) B
COCTOSIHUK NOKOSI MOCNE HOYHOro CHa, NOCNe YTPEeHHEN TPEHUPOBOYHOMN Harpy3ku (Tabn. 2), 4o u nocne AHEBHON U
BeYepHen TPEHWPOBOYHbLIX HArpy3oK W nepen HOYHbIM CHOM B MOCneAoBaTenbHO BbINOMHAEMbIX npobax: 1)
BbICOKOE CTOSIHME Ha MnanbLax, pykM BHU3Y; 2) BbICOKOE CTOSIHME Ha nanbLlax, pyku BBepxy; 3) CTOsiHUE Ha OAHOM
Hore, Apyras c3aau npsiMasi, TyrnoBWLLE FOPU3OHTarNbHO, PYKU B CTOPOHbI, KUCTU CXaTbl B Kynaku; 4) BbICOKOe
CTOSIHME Ha Nanblax O4HOW HOruW, Apyrasd cnepegu, CorHyta B Ta3obegpeHHOM 1 KONIEHHOM CycTaBax nof npsiMbim
YrroM, pyku BBEpXY; 5) AecsTb ObICTPbIX BpalleHWid rofioBon B Temne gsa obopoTa B CEeKyHAy NMpOTUMB 4acOBOM
CTPEIIKWN, CTYNMHN COMKHYTbI, PyK/ BHU3Y (Tabn. 3).

YTpeHHee y4ebHO-TPEHMPOBOYHOE 3aHATWE MNPOBOAWMMOCH Ha cTaguMoHe 40 MWHYT, OHEBHOE WM BeYyepHee Ha
B6opuosckom KoBpe npogomkanuncek no 90 MUHYT Kaxaasi. YCTaHOBKa LieHTpanbHOW HEPBHOW CUCTEMbI B perynsaumnm
MO3HbIX N BECTUBYNSAPHBIX peakunii B NOKoe, OTpakalwllasa ypoBeHb afanTMBHOW caMmoperynsiumum, B Hayane cbopa

XapakTepusyeTcs HeyCcTOM4MBOCThLIO. B nocneayowme gHM y4ebHO-TPEHMPOBOYHOIrO cbopa B NOArOTOBUTENbHYIO,
OCHOBHYIO U 3aKNIOYMTENbHYI0 YacTW 3aHATUIN BKNOYANN KOMMNEKC YNpaXHeHnn Ha rmbkocTb (puc. 1).

R PSS

PucyHok 1. — CTpyKTypa MOAeNIbHOro BapuaHTa yrnpaXXHeHWi Ha pacTarmBaHue
(umdopamu NokasaHa NocnegoBaTeNlbHOCTb BbIMOSIHEHWS YNIPaKHEHWIA)

K koHUy cBopa Harpyska M3MeHWnacb Takum o06pasom, 4YTO MOAroTOBUTENbHAsA 4acTb OHEBHOTO W BeYepHero
3aHATUIN COCTOsANA MOSIHOCTBIO M3 KOMMMeKca ynpaXHeHnn Ha pacTtarnBaHue ¢ akcnosuumen 30 c. B yTpeHHiot
TPEHMPOBKY, NMOCNE BbINOMHEHNST OBLEepa3BNBaIOLLIMX YNIPAXHEHUA U B KOHLE 3aHATUSA TaKKe BKIHOYaNN KOMMIEKC
ynpaxHeHun Ha rmbkocTb. OTMeyanu pocT nokasaTtenen Bo Bcex nATM npobax. Hanbonee BbICOkMe nokasartenu
BECTUOYNO-XpOHOMETPUYECKUX peakuuin Habnoganu nocne yTpeHHen TpPeHMPOBOYHON Harpy3ku. [NpocnexmBatoTcs
npusHakn cymmumpoBaHus adhdekta asuraTenbHOM ajanTtaumm B Xo4e NMOBTOPHbLIX TPEHMPOBOYHbLIX Harpy3ok, 4YTo
CBMOETENbLCTBYET O MPOrpecCBHOM XapakTepe NepecTponkv KOOpAMHALNOHHOWM (PYHKLMK LieHTpanbHOW HEepBHOW
C/CTEMbI B YCINOBUAX OCYLLLECTBMNSIEMON CTPYKTYPbl TPEHNPOBOYHBLIX Harpy3ok.
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Tabnuua 1. —- AMHAMUKA NMO3HbIX PEAKLUUWA Y BbICOKOKBAITM®ULIMPOBAHHbLIX BOPLIOB N'PEKO-PUMCKOIO CTWUIIA NoAa BINIUAHVEM
AOHEBHOM TPEHUPOBOYHOW HAIPY3KU C UCMOJIb3OBAHUEM YNPAXXHEHMN HA TMBKOCTb B LIMKINE 3AKNIOYUTENBHOIO YYEBHO
TPEHMPOBOYHOIO CBOPA K MEXAYHAPOOHOMY TYPHUPY

ﬂﬂI/ITeﬂbHOCTb COXpaHeHuA paBHOBECKA Tena B C.

Ne Wncbp Bbicokoe cTosiHWe Ha nanbLlax Bbicokoe cTosiHWE Ha nanbLax, pyku l'opu3oHTansHoe paBHoBecue Bbicokoe cTosiHWe Ha nanbuax 1-i
n/n ucnbelTye-moro BBEPXY HOrW, 2-9 COTHYTa, PYKU BBEPXY
o Har- MNocne PasHuua [o Har- Mocne PasHnua [o Har- Mocne PasHuua [o Har- MNocne PasHuua
py3ku Harpys-ku py3ku Harpys-ku py3ku Harpys-ku py3kut Harpys-ku
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. X-1 3,0 4,0 +1,0 10,0 12,0 +2,0 2,0 2,5 0,5 7,0 7,5 +0,5
2. K-1 10,0 12,0 +2,0 15,0 16,0 +1,0 3,0 4,0 +1,0 8,0 9,0 +1,0
3. n-1 5,0 6,0 +1,0 4,0 8,0 +4,0 3,0 4,0 +1,0 3,5 5,0 +1,5
4. K-2 11,0 13,0 +2,0 13,0 11,0 -2,0 3,0 3,0 0,0 6,0 6,8 +0,8
5. M-1 50,0 48,0 -2,0 29,0 35,0 +6,0 2,5 3,0 +0,5 10,0 13,0 +3,0
6. T-1 35,0 40,0 +5,0 20,0 23,0 +3,0 4,0 4,5 +0,5 12,0 12,0 0,0
7. K-3 38,0 57,0 +19,0 64,0 0,0 0,0 3,0 2,5 -0,5 35 35 0,0
8. H-1 14,0 14,0 0,0 48,0 53,0 +5,0 2,1 2,1 0,0 4,0 5,0 +1,0
9. C-1 37,0 40,0 +3,0 25,0 27,0 +2,0 3,0 3,5 +0,5 6,0 7,0 +1,0
10. M-2 30,0 38,0 +8,0 15,0 16,0 +1,0 3,5 5,0 -1,5 10,0 11,0 +1,0
11. 0-1 40,0 43,0 +3,0 30,0 27,0 -3,0 2,0 3,0 +1,0 6,0 8,0 +2,0
12. M-3 21,0 20,0 -1,0 14,0 16,0 +2,0 4,0 3,0 -1,0 8,0 7,5 -0,5
13. O-1 5,0 6,0 +1,0 6,0 7,0 +1,0 2,0 3,0 +1,0 4,0 5,0 +1,0
14. C-2 7,0 8,0 +1,0 8,0 8,5 +0,5 3,5 4,0 +0,5 4,0 5,0 +1,0
15. -1 11,0 12,0 +1,0 8,0 10,0 +2,0 4,5 5,0 +0,5 4,0 5,0 +1,0
16. K-4 8,0 9,0 +1,0 7,0 9,0 +2,0 3,0 3,5 +0,5 3,5 4,0 +0,5
17. K-5 27,0 29,0 +2,0 18,0 25,0 +7,0 4,0 4.5 +0,5 16,0 17,0 +1,0
18. r-1 28,0 36,0 +8,0 18,0 21,0 +3,0 3,0 4,0 +1,0 3,0 3,5 +0,5
19. E-1 10,0 12,0 +2,0 5,0 8,0 +3,0 3,0 3,5 +0,5 4,5 5,0 +0,5
20. A-1 12,0 18,0 +6,0 6,0 8,0 +2,0 2,0 3,0 +1,0 8,0 9,0 +1,0
21. Y-1 31,0 31,0 0,0 19,0 21,0 +2,0 3,0 4,0 +1,0 55 6,6 +1,0
22. B-1 19,0 21,0 +2,0 12,0 11,0 -1,0 3,0 3,5 +0,5 4,0 6,0 +2,0
23. r-2 9,5 11,0 +1,5 5,0 7,0 +2,0 4,0 4.5 +0,5 4,5 5,0 +0,5
24. K-6 10,0 14,0 +4,0 9,0 10,0 +1,0 4,0 6,0 +2,0 5,0 7,0 +2,0
25. B-2 12,0 20,0 +8,0 9,0 30,0 +21,0 4,0 5,0 +1,0 7,0 8,0 +1,0
26. ®-1 30,0 60,0 +30,0 25,0 55,0 +30,0 5,0 6,0 +1,0 13,0 19,0 +6,0
27. E-2 26,0 40,0 +14,0 19,0 30,0 +11,0 4,5 5,5 +1,0 50 5,5 +0,5
CpepnHee
= apudpmeTnyeck 19,98 24,52 - 17,07 21,06 - 3,24 3,89 - 10,74 7,62 -
3 oe
E CpepHee
g | Keadpatw 13,01 16,44 - 13,62 15,54 - 0,84 1,05 - 3,27 3,85 -
S Yyeckoe OT-
2 KIMOHeHue
2 Owmbka
=
5 chearero 2,50 3,16 - 2,62 2,99 - 0,16 0,20 - 0,63 0,74 -
s apudpmeTn-
o 4eckoro
3 3HayeHue t
= s 3,44 - 2,99 - 5,75 - 4,95 -
TiogeHTa
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Tabnuua 2. — QUHAMUKA MO3HbIX PEAKLUWIA Y BbICOKOKBANM®ULIMPOBAHHBLIX BOPLIOB FPEKO-PUMCKOIO CTUNSA NopA BNIUAHUEM
BEYEPHEW TPEHWPOBOYHOW HAIPY3KN C UCMOJIb3OBAHUEM YNPAXHEHUA HA TMBKOCTb B LUMKNE 3AKITIOYUTENBHOIO YYEBHO-
TPEHUPOBOYHOIO CBEOPA K MEXXOAYHAPOLOHOMY TYPHUPY

[nnTenbHOCTb COXpaHEHUsI paBHOBECKS] Tena B C.
Ne Wndpp Bbicokoe CTosiHME Ha nanbLax Bbicokoe cTosiHMe Ha nanbuax, pyku ["opn3oHTaneHoe paBHOBECKE Bbicokoe cTosiHue Ha nanbuax 1-i
n/n MCnbITye-Moro BBEpPXY HOrW, 2-51 COTHYTa, PYKU BBEPXY
[o Har- Mocne PasHuua [o Har- MNocne PasHuua [o Har- Mocne PasHuua [o Har- MNocne PasHuua
py3Kku Harpys-ku py3ku Harpys-ku py3Kku Harpys-ku py3ku Harpys-ku
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. X-1 8,0 12,0 +4,0 7,0 10,0 +3,0 3,0 3,5 +0,5 4,0 4,5 +0,5
2. K-1 15,0 18,0 +3,0 4,0 6,0 +2,0 3,5 4,0 +0,5 2,5 3,0 +0,5
3. Mn-1 9,0 10,0 +1,0 5,0 6,0 +1,0 3,0 4,0 +1,0 7,0 8,0 +1,0
4, K-2 9,0 10,0 +1,0 11,0 15,0 +4,0 3,5 4,0 +0,5 6,0 7,5 +1,5
5. M-1 51,0 62,0 +11,0 30,0 54,0 +24,0 3,5 4,5 +1,0 12,0 14,0 +2,0
6. T-1 51,0 56,0 +5,0 40,0 40,0 +5,0 6,0 6,5 +0,5 6,0 13,0 +4,0
7. K-3 48,0 59,0 +11,0 47,0 53,0 +6,0 55 6,0 +0,5 9,0 10,0 +1,0
8. H-1 30,0 27,0 -3 13,0 16,0 +3,0 3,0 2,5 -0,5 9,0 7,0 -2,0
9. C-1 10,0 18,0 +8,0 8,0 10,0 +2,0 3,5 4,5 +1,0 2,0 6,0 +1,0
10. M-2 27,0 30,0 +12,0 21,0 25,0 +4,0 4,5 55 +2,0 9,0 10,0 +1,1
11. O-1 15,0 17,0 +2,0 7,0 6,5 -5,0 3,5 4,0 +0,5 7,0 10,0 +3,0
12. M-3 11,0 15,0 +4,0 6,0 10,0 +4,0 4,5 5,0 +1,0 6,0 10,0 +4,0
13. 0-1 8,0 10,0 +2,0 6,0 7,0 +1,0 4,0 3,0 -1,0 6,0 9,0 +3,0
14. C-2 14,0 15,0 +1,0 18,0 17,0 -1,0 50 5,0 0,0 7,0 8,0 +1,0
15. -1 16,0 20,0 +4,0 13,0 14,0 +1,0 4,0 5,0 +1,0 6,0 11,0 +5,0
16. K-4 10,0 11,0 +1,0 9,0 10,0 +1,0 3,0 4,0 +1,0 3,0 9,0 +4,0
17. K-5 40,0 46,0 +5,0 37,0 40,0 +3,0 4,0 5,0 +1,0 9,5 21,0 +1,5
18. r-1 9,0 9,0 +0,0 15,0 16,0 +1,0 3,5 4,5 +1,0 6,0 6,5 0,5
19. E-1 15,0 16,0 +1,0 8,0 9,0 +1,0 3,0 4,0 +1,0 9,0 9,0 0,0
20. Y-1 4,0 42,0 +8,0 23,0 25,0 +2,0 2,5 3,5 +1,0 6,0 8,0 +2,0
21. A-1 12,0 12,0 0,0 11,5 12,0 +0,5 4,0 4,5 +0,5 14,0 13,0 +1,0
22. B-1 20,0 23,0 +3,0 15,0 15,0 0,0 4,0 45 +0,5 8,0 9,0 +1,0
23. -2 18,5 19,0 +1,0 12,0 16,0 +4,0 4,5 5,0 0,5 6,0 +1,0 +1,0
24. K-6 12,0 15,5 +3,5 13,0 14,0 +1,0 4,5 5,0 7,0 7,0 8,0 +1,0
25. B-2 22,0 28,0 +6,0 13,0 13,0 0,0 4,0 5,0 +1,0 7,0 8,0 +1,0
26. -1 59,0 60,0 +1,0 55,0 60,0 +5,0 50 +6,0 9,0 10,0 5,0 +1,0
27. E-2 37,0 45,0 +8,0 34,0 50,0 +16,0 4,0 5,0 +1,0 9,0 10,0 +1,0
CpepnHee
= apudmeTnyeck 22,59 26,13 - 17,83 21,09 - 3,944 4,519 - 8,815 9,241 -
3 oe
g CpeaHee
g | Keadpamn- 15,53 17,44 - 13,74 16,55 - 0,8126 0,8602 - 3,417 3,454 -
= yeckoe OT-
% KINOHEeHne
2 Ownbka
=
5 cpearero 2,99 3,356 - 2,645 3,184 - 0,1564 0,1656 - 0,6576 0,6647 -
s apudmeTn-
E 4YeCKoro
= | Snavenne! 5,371 - 3,223 - 5,428 - 0,6647 -
TblOfEeHTa
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Tabnuua 3. - BAPUATUBHOCTb U HAMPABJNIEHHOCTb AUHAMUKN COMATUHECKUX BECTUBYIIAPHbIX PEAKLIMIA
BbICOKOKBAITM®ULIMPOBAHHbIX BOPLIOB NPEKO-PUMCKOIO CTUNA CYTOYHOU NEPUOAUKU NOA BIIMAHUEM TPEHUPOBO4YHbIX
HAIPY30K C UCNOJIb3OBAHUEM YINPAXHEHUU HA TMBKOCTb B LUMKNE YYEBHO-TPEHUPOBOYHOIO CBEOPA K MEXXAYHAPOOHOMY
TYPHUPY

[nnTenbHOCTb COXpaHEHUsI PaBHOBECKS TeMa B C. Nocre GbICTPOro KpPY)XeHWsi rornoBov
Ne LLndp ncnbl- YTpeHHsA TpeHnpoBka [HeBHas TpeHuposka ( 11.00-12.30) BeuepHssi TpeHupoBka ( 17.00-18.45)
n/n Tyemoro (8.00-8.45)
Mocne cHa MNocne TpeHup PasHuua Lo MNocne PasHuua Lo MNocne PasHuua
Mepa cHom TPEHVPOBKM TPEHNPOBKM TPEHMPOBKM TPEHNPOBKM
1 2 3 4 5 6 7 8 9 10 11
1. X-1 13,0 24,0/20,0 +11,0/+7,0 24,0 27,0 +3,0 25,0 30,0 +5,0
2. K-1 16,0 17,0/18,0 +1,0/+2,0 27,0 25,0 -2,0 14,0 18,0 +4,0
3. M-1 15,0 40,0/45,0 +25,0/+30,0 34,0 50,0 +16,0 80,0 100,0 +20,0
4, K-2 50,0 48,0/39,0 +2,0/-1,0 40,0 46,0 +6,0 47,0 59,0 +12,0
5. M-1 18,0 60,0/60,0 +42,0/+42,0 36,0 36,0 0,0 42,0 53,0 +11,0
6. T-1 24,0 59,0/60,0 +35,0/+36,0 26,0 28,0 +2,0 59,0 66,0 +7,0
7. K-3 40,0 52,0/59,0 +12,0/+19,0 46,0 59,0 +13,0 55,0 52,0 -3,0
8. H-1 40,0 35,0/47,0 -5,0/+7,0 75,0 80,0 +5,0 41,0 48,0 -7,0
9. C-1 35,0 45,0/49,0 +10,0/+14,0 36,0 43,0 +7,0 42,0 58,0 +16,0
10. M-2 25,0 60,0/60,0 +35,0/+35,0 25,0 26,0 +1,0 58,0 58,0 0,0
11. 0-1 28,0 35,0/45,0 +7,0/+17,0 36,0 40,0 +4,0 42,0 38,0 -4,0
12. M-3 30,0 38,0/38,0 +5,0/+8,0 38,0 38,0 0,0 35,0 58,0 +23,0
13. 0-1 21,0 21,0/23,0 0,0/+2,0 25,0 26,0 +1,0 36,0 40,0 +4,0
14. C-2 25,0 29,0/25,0 +4,0/0,0 24,0 25,0 +1,0 30,0 33,0 +0,3
15. -1 30,0 32,0/29,0 +2,0/-1,0 24,0 28,0 +4,0 31,0 32,0 +1,0
16. K-4 24,0 30,0/34,0 +6,0/+10,0 28,0 30,0 +2,0 26,0 30,0 +4,0
17. K-5 20,0 25,0/27,0 +5,0/+7,0 23,0 26,0 +3,0 39,0 39,0 0,0
18. r-1 29,0 29,0/30,0 0,0/+1,0 25,0 30,0 +5,0 30,0 35,0 +5,0
19. E-1 23,0 42,0/48,0 +19,0/+25,0 28,0 39,0 +11,0 57,0 58,0 +1,0
20. A-1 24,0 60,0/58,0 +36,0/+34,0 37,0 48,0 +11,0 55,0 60,0 +5,0
21. Y-1 17,0 27,0/25,0 +10,0/8,0 19,0 24,0 +5,0 21,0 29,0 +8,0
22. B-1 18,0 20,0/19,0 +2,0/+1,0 35,0 50,0 +15,0 40,0 50,0 +10,0
23. -2 14,0 16,0/15,0 +2,0/+1,0 15,0 20,0 +5,0 15,0 16,0 +1,0
24, K-6 25,0 28,0/30,0 +3,0/+5,0 27,0 31,0 +4,0 38,0 41,0 +3,0
25. B-2 20,0 55,0/58,0 +35,0/+38,0 30,0 40,0 +10,0 43,0 55,0 +12,0
26. -1 21,0 24,0/26,0 +3,0/+5,0 23,0 27,0 +4,0 24,0 28,0 +4,0
27. E-2 15,0 30,0 +15,0 18,0 34,0 +16,0 18,0 35,0 +17,0
CpegHee
= apudmeTnyecko 24,44 36,33/37,67 - 30,52 36,15 - 38,64 45,15 -
3 e
g CpegHee
& KBaapati- 8,855 14,05/14,96 - 11,52 13,20 - 15,44 17,56 -
s Yyeckoe OT-
2 KIOHeH1e
2 Owmnbka
=
5 cheanero 1,704 2,705/2,88 - 2,216 2,54 - 2,97 3,379 -
s apudpmeTn-
o 4eckoro
‘E“ 3HaueHue t
CrbionenTa 4,526/4,804 - 5,744 - 5,22 -
OEHT
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Onpepgensercs 3HauWTENbHbLI  Ouana3oH WHAMBWUAYalNbHbIX PasnuMuniA  CTAaTOKMHETUYECKOM YCTOMYMBOCTU
OOpuUOB, YTO BaXHO ANA OnpedeneHust OnTUManbHOWM Harpy3km no cxeme A.N. HApoukoro (4),
npegycMaTtpuBalollenl KOPPEensuuOHHbIM pacyeT ANUTENbHOCTW, PWUTMa, Xapaktepa, NocrnegoBaTerNibHOCTH,
KpaTHOCTU, NePeKNOYEHUN, SMOLMOHANBHON OKPACKN, MOTUBALIMY BbINOMNHAEMbIX Harpy3ok. Ocobyio 3Ha4YMMoCTb
npuobpeTtaeT MoaenupoBaHue ynpaxHeHW Ha pacTaruBaHMe B CUCTEME TPEHUPOBOYHbIX PU3NYECKMX Harpy3oK
npy 3aHaTuax 6opbbon rpeko-pumckoro ctuns. [lpu 3Tom BbisSBNsieTca HeobxoouMMOCTb  onpefeneHus
ONUTENBHOCTM YNpaXHEeHWN Ha pactarmBaHue. Ha 3akniountenbHoM dTane cbopa oTmedvaeTcss 3ameTHoe
BO3pacTaHWe MUWHUMArbHbIX 3HAYeHUMMA YCTOMYMBOCTM MO3HbIX peakumin no BCEM M3yYaeMmbliM TecTam.
OTMmeuyeHHasi nepecTpoika LLEeHTPOB perynsauumn paBHOBECUSA Tena NpoCnexnuBaeTcsi Npu ConocTaBneHnn cTaTo-
BECTUOYNO-XpOHOMETPUYECKMX MoKasaTenen B TEYEHWe CYTOK y4ebHO-TpeHMpoBOYHOro cbopa B Hayane u B
KOHLLe ero (puc. 2).

,ﬁ A  + A E o t 5 # z
:

5

i |

| *r

||| i
LIl o ) U |L-.|l< by ||‘|l|uh Lo JILLA N 1,

Yacau cume 03 £ I 7 i r & & r &g B L M
Yewwe woe€ JINcw

rz) (£) 147

X ; ; 7 3 WOUKEIM
N0CHe yMPENHELE MPONUY~ NOCAC DHEBNOHU MPENU- MOCAC BEVELHEH nepe
POBOYNOL HG2PYS AL POBOYHOU HAZPYIKU  [ROCKHUPOBOYHCU HAZRSERU cxorm

Puc. 2. MaMeneHue yCTOHUNBOCTE MO3HHX ¥ BECTHOYANDHHX peaxiiif B Xome MHOI'OKDATHHX TDEHNPOBOYHHX
Harpyaox. Lad 1 I-5 0003HaAYCHH MOPSIKOBHE HOMEDa CTATOBECTHOYAOXDOHOMEDTAYECKUX Npod,
A -3 Hayajne coopa 0e3 HCMNOJL30BAHMA YNPARHEHUH HA PMOKOCTh, L -B KOHLE cO0pa C HCHOAb-

30BaHMem ynpasHedult Ha TAOKOCTE

MonyyeHHble AaHHble CBMAETENbCTBYT 00 WHAMBMAYarbHO-BapuaTMBHOW KapTUHE  (U3MONOrM4eckmx
NnpoLeccoB, MponcxoasLnMx B nepuos agantauum K Harpyske, codeTaemMon C ynpaxHeHUsIMU Ha pacTsarmBaHue.
BaxHo y4yuTbIBaTH, YTO ajanTUBHbIE CABUMM 3aBUCAT OT MHOMMX DaKTOPOB BHYTPEHHEN U BHELIHeWl cpenbl,
WHAMBUAYANbHO BapbMPYOLWNX B LUMPOKMX rpaHuuax. (5, 6). Npu ncnonb3oBaHnM ynpaxKHEHWI Ha pacTArMBaHue
B y4€bOHO-TPEHUPOBOYHbIX 3aHATUAX BO3HMKAeT HeobXxoAMMOCTb onpefeneHns NepeHOCMMOCTU BbIMOMHAEMbIX
ynpaXkHeHUn ¢ uenbio nocneyoLwen ageksaTHOW Koppekuun mx. Takmm obpasom, nokasaTenu AnuTenbHOCTU
COXpaHeHUs paBHOBECUSA Tena Mo BbILEPaCCMOTPEHHOMY KOMMMEKCY TeCTOB (MNn BbIBOPOYHO) MOTYT CAYXWUTb
KpuTepuem gBuratenbHON agantaumm O0pLOB Ha BbINOMHSAEMYO Harpysky. (7, 8).

BaxHbIM Tpe6OBaHVIeM MOoAesibHOro pacdeta yﬂpa)KHeHVIVI Ha pacTtdarmBaHue cnenyet cyHmtatb HeobxoauMOoCTb
BCECTOPOHHEIO BO34ENCTBMS Ha OofbluMe MbilleYHble rpynnbl, MUCNOJNb3yA MHoroo6pa3Hoe COOTHOLWEeHNne
CEerMeHTOoB Tena.

Ha ocHoBaHUM NpoBeaeHHbIX NCCNEA0BaHNIA MOXHO OTMETUTb P NOMOXEHUI, XapaKTepu3yoLWwmnx NpuknagHble

N MeToAuYecKue acnekTbl N3y4aeMoro Bonpoca:

1) Y macTepoB cnopta MexayHapoOHOro Kracca M mMacTepoB crnopTta Mo rpeko-pumckon 6opbbe B nepuog
MOArOTOBKM K MeXAYyHapOAHOMY TYpPHMPY B MOKOE BbISIBMIEHbl CYLIECTBEHHblE pPe3epBbl MOBbILEHMS
KOOPAUHALMOHHON YCTAHOBKM LIEHTPOB, PEryNUPYOLWLUX NO3HbIE U BECTUOYNAPHbIE peakunm.

2) 3ameTHbIN MPUPOCT YCTOMYMBOCTM MO3HbIX U BECTUOYMAPHBIX peakuun y B0pLoB rpeko-puMCKOro CTUMs B
YCIOBUSIX Y4E€OHO-TPEHMPOBOYHOIO cbopa MOXET ObiTb AOCTUrHYT MOCPEACTBOM YMNPaXXHEHUI Ha MMOKOCTb,
NCMONb3yeMbIX MHOTOKPATHO B TEYEHME CYTOK.
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3) BuisiBnsetcs  anddepeHumanbHas — guMarHoctudeckass M MPOrHOCTUYEecKkasi  3HA4YMMOCTb  CTaTo-
XPOHOMETPUYECKON U BECTUDYNO-XPOHOMETPUYECKON MHOPMaLUM B puTMax oU3NYeCKMX Harpy3ok 6opLoB
rPEKO-PUMCKOIO CTUMS.

4) CylwecTBeHHbIM TpeboBaHveMm MoaennpoBaHud TPEHNPOBOYHbIX Harpysok npu noAaroToBke
BbICOKOKBaNM@UUUPOBaHHbLIX OOPLOB  rPeKo-pMMCKOro CTUNS  SABMSETCS  MHOMBMAYaAnbHbIA — pacyeT
ANUTENBHOCTU (3KCNO3NLUMKM) YNPaXKHEHUIN Ha MMBKOCTb.
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L'HEURE DE HAUTE QUALITE GRECO-ROMAINE STYLE LUTTEURS
DURANT LA PHASE FINALE DE LA FORMATION POUR COMPETITIONS
IMPORTANTES

Viacheslav Maksimovich
Formation physique et le sport au Yanka Kupala Université d'Etat de Grodno, Bélarus
v.maksimovich @ grsu.by

RESUME

Réalisation des résultats trés stables dans le sport d'élite est liée a la recherche de nouveaux résultats de
recherche et des approches axées sur la pratique. Dans cet article, nous vous dévoilons les possibilités de
réserve du corps d'un sportif, dont le développement est lié a une tension musculaire élastique qui a un caractere
stimulant et réparatrice. Le mécanisme physiologique d'un état défavorable de l'organisme appelé «mal des
transports» est connue. Les facteurs responsables sont les accélérations constantes du corps pendant I'exercice,
combinés a des stimuli mécaniques et optocinétique inadéquates (rétroaction sensorielle) qui réduisent l'activité
motrice et altérer la fonction autonome. Dans le cadre de la formation pour les compétitions importantes de
l'orientation spatio-temporelle de la qualité des lutteurs gréco-romains élevés a été étudiée. Cinq tests pour
déterminer I'équilibre dynamique (balance) sans orientation visuelle ont été utilisés. Le complexe spécialement
développé des exercices d'étirement a été inclus dans le processus de formation. Bien que l'effet positif des
exercices d'étirement sur la flexibilité est connu, il est évident que la dynamique des paramétres d'orientation
spatiales et temporelles sont également améliorées. En matiére d'éducation et de formation indépendant exerce
la partie préparatoire (échauffement) entierement composée d'étirement des différentes parties du corps qui ont
conduit & un rétablissement émotionnel élevé parmi ceux qui sont formés, ainsi que I'amélioration des criteres
d'équilibre du corps dans cing échantillons. Ce systéme a été utilisé pour préparer I'équipe nationale pour les
compétitions internationales et a eu un impact positif sur la réalisation de I'objectif final.

82 Official Journal of the International Network of Wrestling Researchers (INWR)


mailto:v.maksimovich@grsu.by

A REVIEW OF FILA’S CHALLENGE RULE AND ITS APPLICATION IN
CANADA WRESTLING

Allan C. Middleton, Jordan J. Creavalle and Nick Cipriano
McMaster University, Hamilton, ON, Canada

cipriano@mcmaster.ca

ABSTRACT

La Fédération Internationale des Luttes Associées (FILA) recently adopted a “challenge” rule system that allows the
coach to request a review of a call made by the officiating team. Such rule challenges have been common place for
several years in several sports, including American Football and Professional Tennis, with the available statistics
indicating that the challenge system is effective at rectifying officiating errors. The purpose of this study was to
investigate the effectiveness of the challenge system in freestyle wrestling. Five Canadian domestic level
competitions were reviewed, representing 1046 total matches and included both men and women. A total of 121
challenges were initiated by the coach, with 39 challenges being upheld, representing a success rate of 32%. No
significant differences were found for the number of challenges initiated for men and women’s wrestling. Although
statistically not significant (p <.07) it was found that challenges are more likely initiated in low scoring matches (<3
points), in semi-final, and championship matches. Also, higher level competitions produced proportionally more
challenges than lower level events. It is concluded that the challenge system in free style wrestling is an effective
recourse for correcting judgmental errors made by the officiating team.

INTRODUCTION

In a fast-paced action sport like freestyle wrestling, it is possible for the three person officiating team to make an
incorrect call. In rectifying the potential for such errors, le Fédération Internationale des LuttesAssociées (FILA)
recently adopted a “challenge” rule system that allows the coach to request a review of the call made by the
officiating team. The challenge is initiated by the coach immediately after the officials have scored an action by
raising a white paddle to signify a challenge is made.(3, 4). With consent of the athlete in question, the referee, mat
judge, and mat chairperson review the video-taped action at live speed. If the mat chairperson is in disagreement
with the mat judge and referee, the action is reviewed by a Jury of Appeal, which is comprised of the Head Official.
Once the officiating team concludes their deliberation, the decision is communicated to the coaches and athletes
and points are awarded accordingly. If the challenge is successful, the paddle is returned to the coach; if
unsuccessful, the paddle is taken away thus the coach looses the opportunity to further challenge, and the
opponent is awarded one additional point.

To date, no research has investigated the “challenge” system in freestyle wrestling. Therefore, this exploratory
investigation aims to uncover the effectiveness of the “challenge” system in domestic level competitions. Five major
Canadian freestyle wrestling competitions were observed in 2012. They ranged in scope from provincial to national,
to international level of play and included the Ontario University Championship (OUA, Hamilton, ON), Canadian
Interuniversity Championship (CIS, Thunder Bay, ON), Junior and Senior Canadian Championships (St. Catherines,
ON) and the Canadian Olympic Team Trials (Winnipeg, MB).

METHODS

At each event the researchers positioned themselves in the gymnasium where they could easily see the progress of
each match, be in clear view of the score clock, and the three person officiating team. When a challenge was
initiated, data collected for analysis included time of day, round, time remaining in the round, bout number, gender,
weight class, original points awarded, final decision of the challenge, and revised points awarded if the challenge
was successful.

Data computation Statistical analysis of the data for Linear Regression was done with “R” statistical software,
version 2.14.1 (2011-12-22). Statistical tests for Chi-Square and descriptive statistics were conducted using
Microsoft Excel.

Categorization Medal matches consisted of the gold and bronze medal match, and the two semi-final matches in
the bracket; preliminaries consisted of all matches preceding the medal matches in the weight class progression
hierarchy. Matches were considered “low scoring” if total points scored were 3 or below and “high scoring” if 4 or
more points were scored.
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RESULTS

From the five tournaments observed a total 1046 matches were reviewed and 121 challenges were made.

Descriptive statistics:

Table 1. Challenges arising from the Clinch position.

OUA

CIS

Junior Nationals

Senior Nationals

Olympic Trials

Total

Clinches

0 2

3

10

16

Table 2. Total number of Challenges made at each event and the corresponding success of the challenge

Junior Senior Olympic
OUA CIS Nationals Nationals Trials Totals
No. of Challenges 9 29 26 32 25 121
No. of Successful Challenge 2 8 8 14 7 39
(%) Successful Challenge 22 28 31 44 28 32
Table 3. A comparison of the frequency of the “challenge” in men’s and women'’s wrestling.

Gender Matches No. of Challenges % of matches challenged
Male 656 80 12.20
Female 390 41 10.51
Total 1046 121

60

55
50 48
40
Number of
Challenges B Protest
20 18 i Succesful
10 -
0 .
1 2 3
Round

Figure1: An analysis of the “challenge” made during the course of a match (3 rounds) and success rate
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Figure 2: An analysis of the “challenge” made during the first minute and second minute of play in each round and
corresponding success rate of the challenge.

Linear Regression:
Table 4. An analysis of all challenges in “low’ scoring and “high” scoring matches.

Challenge Decisions to Original Scores

Multiple R? P-Value

All data 0.03021 0.07763*

* p-value suggests a trending difference between ‘lower scoring’ match challenges and higher scoring match
challenges.

Table 5. An analysis of the “challenge” arising throughout tournament play.

Multiple R? P-Value
Division N/A 0.2314*
Tournament N/A 0.4308
Full Regression 0.3411 0.3524

* Suggest a trending difference between preliminary matches to medal matches

DISCUSSION

The FILA challenge system is an effective avenue for correcting potential errors made by the officiating team.
Findings indicate that while coaches lodged a challenge in approximately 10% of all matches, the success rate of
the challenge was approximately 32%, indicating that the officiating team made the correct call(s) in 96% of
matches. The overall proportion of successful challenges in this study was 32% (refer to Table 2), which is lower
than the 38-39%(1,2) found in ATP Tennis and 44%(5) found in the National Football League (NFL).
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A notable finding of this study was that the number of challenges made by coaches is directly related to the level of
play and caliber of opponents. More specifically, higher caliber events featuring more skilled opponents generated
more challenges. Meanwhile, lower scoring and medal matches, versus higher scoring and preliminary round
matches generated more challenges. These findings suggest that the caliber of play is an important consideration
when challenges are made. To this end, assigning the most highly qualified and experienced officials to adjudicate
matches between highly skilled opponents may effectively reduce the number of errors made by the officiating team
and subsequently, the number of challenges made by coaches.

A clear indication that two wrestlers are of similar ability is when they engage the “clinch” position at the end of each
round. The “clinch” offers a unique position of advantage to the wrestler who wins the coin toss. In this regard, the
findings of this study demonstrate that the “clinch” was most observed in the 2012 Canadian Olympic Trials (refer to
Table 1) which included a select group of participants that had already gone through a preliminary qualifying event
to take part in the Trials. Therefore, the participants were of a higher caliber. From this event, a total of 25
challenges were made (refer to Table 2), representing a challenge per match ratio of one in four (1:4), versus an
overall ratio found for all five events of approximately one in ten (1:10). Interestingly enough however, the success
rate of the challenge at the Trials (28%) was lower than what was found for the other events with the exception of
the provincial caliber event (OUA) where a success rate of only 22% was recorded. The relatively lower success
rate of the challenge at the Trials is perhaps not surprising; when it is considered that the officiating team(s) at the
Trials represented the most qualified and experienced officials in Canada, and were subsequently best equipped to
understand the subtleties of the superior technique and tactics employed by the wrestlers. Equally not surprising is
the finding that the Trials generated the highest ratio of challenges to matches at 1:4. When considered in the
context that the Trials represent the pinnacle of domestic excellence and years of investment by the athletes and
coaches in reaching this stage, the unusually large number of challenges may well represent the coaches’
motivation to “leave no stone unturned” in attempting to secure a victory for their athlete.

A notable trend uncovered in this study was that challenges are more likely to take place in the second minute of
each round and, more so in the second round of each match. This is perhaps an expected finding as the first
minute of play is typically more characteristic of the two wrestlers “feeling” each other out, and trying to figure out
their opponent’s weaknesses. Of interest however, although more challenges were made in the latter part of the
round (see Figure 2) the success rate for challenges is higher during the first minute of play (47%) versus 30.7% in
the second minute of play. This finding may well suggest that coaches are partially using the challenge provision
during the latter part of each round in a tactical manner and attempting to influence the officiating team for the next
round of play.

As seen in Table 4, the findings indicate that a higher success rate for challenges is found in “low” scoring matches
(three points or less) compared to “high’ scoring matches (four points or more). Although not statistically significant
(p:< 0.07) this observable trend suggests that challenges made by coaches in lower scoring matches are perhaps
more legitimate and made with genuine intent as opposed to challenges made in higher scoring matches where
coaches may be making challenges for tactical reasons.

The findings of this study also suggests that challenges are more likely to occur in medal matches compared to a
preliminary bouts (refer to Table 5). This finding reinforces the underlying assumption that although wrestlers are
randomly assigned in the draw, as the winners progress through the preliminary rounds, the asymmetry between
them is closest to zero(6,7) and no one wrestlers demonstrates dominance over the other. Such being the case, as
tournament play progresses into the semi-final and medal rounds, the competitors are evenly matched, resulting in
more “low” scoring outcomes. In this regard, assigning the most capable officials to semi-final and medal round
matches is critical to reducing the number of potential errors made and the number of subsequent challenges made
by coaches.

The findings of this study also reveal that the frequency of challenges are nearly identical between women’s and
men’s competition. While this study reviewed more men’s matches (656) compared to 390 female matches, the
overall challenge rate was similar for both men and women at 12.2% and 10.51%, respectively. (see table 3). This
finding suggests that the officials are just as prone to making incorrect calls in women’s wrestling as they are in
men’s. Also, as the officials are the same individuals for both the men’s and women’s competition, the findings
suggest that the officials made their “calls” without gender bias or discrimination. Likewise, the coaches, although
predominantly male in this study, also made the challenge without gender bias or discrimination.
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RECOMMENDATIONS

A maijor limitation of CAWA'’s implementation of the “challenge” system is that it relies primarily on one fixed camera
to capture the action of the match. Regrettably, this set —up often proves ineffective in resolving the specific point
being challenged as the action in question cannot be verified from the single camera angle. To rectify this
limitation, it is recommend that the CAWA adopt a “boom” set up where the recording camera is suspended high
above the mat to provide a clear aerial view of the entire mat surface. This simple change will fully record all the
action and offer a comprehensive view of the entire mat surface for the review team to analyze.

A second limitation of the “challenge” system as applied in Canada is that the “point of challenge” is not projected
on a large screen for the spectators to see (as is the case in the NFL and ATP tennis). A visual projection of the
“point of challenge” better engages the spectator, while giving legitimacy to the challenge and scrutiny to the review
process.

A final limitation of the challenge system in Canadian wrestling is the actual protocol used for reviewing a challenge
action. Whereas in professional football and tennis a neutral, non-involved third party is used to review the
challenged action, wrestling relies on the original officiating team to review the action. Regrettably, this process may
well create a prejudicial bias. When combining the potential for bias, with the other two limitations outlined above,
the end result may well be that Canada’s implementation of the FILA challenge system may not fully eliminate
officiating errors.

FUTURE STUDY

Although the findings from this exploratory, limited in scope study are intriguing and offer several trends that
approach the standard for statistical significance, (p value of < 0.05*), a larger sample size with more data points,
and the inclusion of international level events are required in future study. Moreover, a review of the officiating
teams’ level of certification and years of experience used at various events will allow future researchers to identify
other variables that affect the officiating process in freestyle wrestling.

REFERENCES

1. Mather, G. Perceptual uncertainty and line-call challenges in professional tennis. Proceedings of The Royal
Society B, 275, 1645-1651, 2008.

2. Abramitzky, R., Kolkowitz, S., and Mill, R. On The Optimality of Line Call Challenges in Professional
Tennis.International Economic Review, 53 (3), August 2012.

3. Federation Internationale Des LuttesAssociees. International Wrestling Rules, 1-45, modified February
2012.

4. Kingsbury, C., Moncur, R., Cook, J., MacKay, L., and French, D. Canadian Interpretation of the Rules of the
International Federation of Associated Wrestling Styles (FILA). Canada Wrestling Lutte, 1-59, 2011-2012.

5. Selfert, K. Dirty Laundry: Spot challenges. www.ESPN.com, 2010.

6. Enquist, M., Leimar, O., Ljungberg, T., Mallner, Y., and Segerdahl, N. Sequential Assessment: Fighting in
Cichlids. Animal Behaviour, 40, 1-14, 1990.

7. Mazur, A., and Booth, A. Testosterone and dominance in men. Behavioural and Brain Sciences, 21, 353-
397, 1998.

Inelinternational Journal of Wrestling Science 2013; Vol 3 Issue 1 87



AHAINU3 NMPABUN FILA NO BUAEONOBTOPY N UX NPUMEHEHUE B
KAHAOCKOU BOPbBE

Annax K. MuganToH, xxopgaHn k. Kpesannb 1 Huk KunpnaHo
YHuepcutet Mak-Mactepa, NamunbToH, npoB. OHTapuo, KaHaga

cipriano@mecmaster.ca

PE3IOME

MexagyHapogHasa enepauma obbeanHeHHbIX ctunen 6opbbbl (FILA) HegaBHO npuHsAna CUCTEMY nNpasun o
“BMaOeonoBToOpe”, KOTopas NO3BONSAET TPEHepy 3anpocuTb MOBTOPHOE pacCMOTpeHME OOBbABNEHUS O HapyLUeHWUN,
COENaHHOro Cydewckom Konnerven. Takue npaBwuna MOBTOpa yXKe B TEYEHUE HECKONbKMX NeT Hepeakn B
onpeaerneHHbIX BUAax crnopra, B TOM YMcre amepukaHckoM cyTtbone n npodeccrmoHanbHOM TEHHUCE W, COrNacHo
OOCTYMHOW cTatucTuke, 3deKTMBHO CnocobCTBYIOT wchnpaBneHuio ownbok B cydenctse. Llenbto gaHHOro
nccrnegoBaHust Obino onpegeneHne aPPEKTMBHOCTU CUCTEMbI MOBTOPOB B BONbHOW Gopbbe. Bbino nposegeHo
HabngeHne 3a NATbID KaHaACKMMW COPEBHOBAHWUSIMM MECTHOMO YpPOBHs, B obuien crioxHoctn 1046 cxBaTok C
yyactmeM 6opuoB oboux nonoB. Bcero TpeHepamu 6bin 3anpoweH 121 noBTop, M3 KoTopbix 39 npuBenn kK
N3MEHEHWIO peLleHus Cyaen, YTo coctaBnseT nokasartens addekTmBHOCTM 32%. He Bbino BbISBNEHO 3HAYUMbIX
pasnuuMin B KONMYECTBE 3arnpoLUEHHbIX MOBTOPOB B MYXCKOW U XXeHCKon Bopbbe. XoTa aTOT nokasarternb He Obin
CTaTUCTMYECKN OOCTOBEPHBIM (P <.07), 6bIM0 0BHapyXeHO, YTO MOBTOPbLI Yalle 3anpallnBaloTCa B CXBaTKax, rae
HabupaeTcs Mano o4koB (<3 o4koB), B nonyduHanbHbIX U UHaNbHLIX CxBaTkax. Kpome TOro, ¢ MOBbILLEHUEM
YPOBHS COPEBHOBaHWS MPOMOPLMOHANbHO YBENWYMBANoCb W KOMMYECTBO MOBTOPOB MO CPaBHEHWIO C
COpeBHOBaHUsIMM B6onee HU3Koro ypoBHA. Mbl MpULLIK K BbIBOAY O TOM, YTO CUCTEMAa NOBTOPOB B BOSbHOW 6opbbe
aBnsieTcs apdPEKTUBHBIM CPEACTBOM UCMPaBNeHMs oWnBoK CyaencKom Konmnermu.

BBEOEHUE

B AuHamuuHbIX Buaax cnopTta, TakMxX Kak BosfbHas Gopbba, CyllecTByeT BEpPOATHOCTb TOro, YTO TpOe YNeHOB
CyLeWcKon Konnernv caenawT ownboyHoe obbsBNEeHne O HapyweHuwn. [ns CHUMKEHUS BepOSTHOCTU NoA0GHbIX
owmbok MexayHapoaHasa degepaumsa obbeanHeHHbIx ctunen 6opbbbl (FILA) HegaBHO NpUHSAMNa cMcTeMy Npasun o
“BMageonoBTope”, KoTopas NO3BONSAET TPEHEPY 3anpoCuTb MOBTOPHOE pPacCMOTPeHUE OOBABMEHUA O HapyLUEeHUW,
CAenaHHOro cygemnckon konnernen. 3asiBka Ha MOBTOP MoAdaeTcd TPeHepoM cpasdy nocrie TOoro, Kak CyAdbu
3acyvTanu gevcteune, nytem NogHATMS 6enon KapToYkn B 3Hak Npockbbl 0 nosTope.(3, 4). C cornacusa cnopTcmMeHa,
0 KOTOPOM MAeT peyb, OOKOBON Cyabs, apOUTP KOBpa U PyKOBOAUTENb KOBpa NPOCMaTPMBAlOT 3anvMcb AENCTBUS Ha
0b6bIuHOM ckopocTu. Ecnu pykoBogutTenb KOBpa He cornaceH C MHeHuem apbuTtpa koBpa u 60KOBOro cyabw,
pelleHe No NoBoAdy AAHHOrO AEWCTBUS MPUHMMAET anennsuuoHHOE XKIopW, B KOTOpoe BXOAWT [MaBHbIN cyaps.
Mocne Toro, Kak cyaenckas Konnerns BbIHECET CBOE peLleHne, OHa coobLuaeT 0 HeM TpeHepaM U CropTCMeHaMm U
COOTBETCTBEHHO 3TOMY PELUEHWI0 NPOU3BOAUT NpUCYXAeHue oukoB. Ecnv noBTop Obin apdeKTUBHBLIM, KapTo4Kka
BO3BpaLlaeTca TpeHepy; B NPOTUBHOM Cflyyae OHa WM3bIMaeTcs, Tak YTO ITOT TpeHep TepseT NpaBo 3aaABNSATb
NpoTecT B AanbHenLweM, a CONepHUKY NpUCy>KaaeTcsa AOMNONHUTENIbHOE OYKO.

Ha cerogHsAWHNA AeHb ele He NPOBOAMIIOCh UCCMEAOBaHUM CUCTEMbI MOBTOPOB B BONbHOM 6opbbe. [loatomy
Luenblo OAaHHOro uccrnefoBaHus sBnseTca onpegeneHne 3aPPEKTUBHOCTN CUCTEMbI NOBTOPOB B COPEBHOBAHMUSAX
MEeCTHOro ypoBHs. Bbino nposegeHo HabniogeHve 3a MATbHO OCHOBHBbIMWM KaHAACKUMMW COPEBHOBaHWSIMU MO
BonbHOM B6opbbe 3a 2012 r. YpoBeHb copeBHOBaHMM konebancs oT NpoBMHLUMANbHbIX A0 FOCYAApCTBEHHbIX U
MexXayHapoAHbIx, 3To 6binu cnegyowme meponpusaTus: YemnuoHaT yHusepcutetoB OHTapuo (OUA, MamMunbToH,
Ontapuo), Kanagckum mexyHuBepcuteTckun yemnuoHat (CIS, TaHngep-ben, OHtapuo), YemnuoHatel KaHagbl
cpeau 1oHUMOPOoB U BO B3pocnoMm paspsge (CeHt-KatapuHc, OHTapuno) n OT60opoYHble COPEBHOBaHUS B KaHaACKYHO
onumnuiickyto coopHyto (BunHuner, ManuToba).

METOObI

Ha kaxxgom cocTasaHuMu MccrnefoBaTeny pasmellanncb B CMOPTMBHOM 3arne Tak, 4To mornu 6e3 Tpyaa cneguthb 3a
XOOOM KaXXOOWM CXBaTKW, XOPOLLUO BUAETb Tabfio OYKOB M BCEX TPEX YNIEHOB cydenckonm konneruu. Npu kaxgon
3asiBKE Ha MOBTOp ANs aHanu3a cobupanuncb TakMe CBEAEHMSs, KaKk BPeMsi OHsl, payH, OCTaBlUeecs OO0 KOHUa
payHda Bpemsi, HOMep noeguHKa, nosl, BecoBas KaTeropusi, nepBoHavyanbHOe MNPUCYXOEHNE OYKOB,
OKOHYaTENbHOE pEeLUeHMe Mocre NoBTOPa M KONMYECTBO MPUCYXOEHHbIX OYKOB, €CIM OHO ObINI0 M3MEHEHO Mnocre
acbdekTnBHoro TpebosaHms nosTopa.
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BbiqyucneHue daHHbIx CTaTUCTUYMECKUMI aHanu3 OaHHbIX A8 NUHEeNHOW perpeccum NpoM3BOAMIICS C MOMOLLbIO
CTaTUCTMYECKOro nporpaMmHoro obecneveHus “R”, Bepcusa 2.14.1 (2011-12-22). CtatucTnyeckne McnbiTaHna no
KpUTEPUIO XM-KBaApaT U onucaTesibHas cTaTtucTnka npoBoannnck nocpeactsom Microsoft Excel.

PacnpedeneHue no kamezopusm K cxBaTkam Ha npucyxaeHue menarnen OTHOCUMITUCb CXBaTKM 3a 305M0TYH U
6pOH3OByI-0 Meganb U gBa I'IOJ'IbeI/IHaJ'IbeIX MaT4a B Krnacce,; K OT60pO‘-IHOMy 3Tany OTHOCUIUCb BCe NOEeONHKN,
npoBegeHHble nepen cxBatkaMmuy 3a mMegarnun corfiacHo BECOBOW KaTeropuu. noe,EI,VIHOK cyuTanca nposeaeHHbIM C
MalnbIM KOJIM4eCTBOM OYKOB, €eCliih BCero Oblno NpUCyXxaeHo 3 unu meHee O4KOB, N npoBeaeHHbIM C oonbLUNM
KOMNMYeCTBOM OYKOB, €CNu BbINOo NpUCyKAeHo 4 unu Gonee o4KoB.

PE3YIIbTATbI
Ha natv copeBHOBaHUSAX, 3a KOTOpPbIMW Habnganu muccrnegosatenu, Bcero 6o nposegeHo 1046 noeamHKoB K
BbINOSHEH 121 noBTOp.

OnucamenbHasi cmamucmuka:

Tabnuua 4. O6Lee KONMYecTBO NOBTOPOB, CBA3AHHbLIX C KIIMHYEM.

YemnuoHnat Kanagpl OT60pOoYHbIE
Yemnuonat KaHaapbl
OUA CIS BO B3POCITIOM copeBHoOBaHus Ha | Wtoro
cpeam 1oHMopoB
paspsge Onvmnnagy
KnuHuen 0 2 3 1 10 16

Tabnuya 5. Obliee KOIMYECTBO NMOBTOPOB Ha KaXXOOM COPEBHOBaHMM M X COOTBETCTBYIOLAs 9¢pdeKTUBHOCTb

YemnuoHat | YemnuoHat
KaHagbl KaHagbl BO OT6opouHLIe
OUA | CIS COpEeBHOBaHUA Utoro
cpeau B3POCIIOM
Ha Onumnuagy

HOHMOPOB paspsge
Konuuyecteo noBTOopoB 9 29 26 32 25 121
KonnyecTtBo adhpeKkTnBHbIX > 8 8 14 " 39
NnoBTOPOB
(% )adhbekTnBHBLIX NOBTOPOB 22 28 31 44 28 32

Tabnuya 6. CpaBHeHWe YacToThbl “NOBTOPOB” B MY>KCKOW M eHCckon 6opbbe.

Mon MoeaunHkos KonunyecTtBo NoBTOpPOB | % CXBaTOK, rAe 3anpalumsarncs nosTop
Myxckon 656 80 12.20
XKeHckumn 390 41 10.51
WNTtoro 1046 121
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B Protest, 2,55

B Protest, 1,48

Yucno

NnoBTOPOB m Otkas

B yenewro

uccesful, 2, 20
B Protest, 3 18

uccesful, 1, 14

uccesful, 3,5

PayHg,
- %
PucyHok 1: AHanus noBTOPOB, CAeNaHHbIX B XO4e noeavHka (3 payHaa) u nokasaTtenb 3ekTMBHOCTH
4 N

B Protests, 2, 88

Hona m Otkas

OTKa30B

B YcnewHo

27 (30.7%)
T 7

|| Drnfncfc' 1, 17

B 8 (47%)

1-A MMHYTa NoeAnHKa 2-71 MMHYTa NOeAMHKa

- J

PucyHok 2: AHanu3 nOBTOPOB, CAENaHHbIX BO BPEMsi MEPBOM M BTOPOM MUHYTbl KaXXZOro payHaa u
COOTBETCTBYHOLLMI NOKa3aTeb 3hPeKTMBHOCTN NOBTOPOB.
JluHelHas peepeccusi:
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Tabnuua 4. AHanua Bcex NOBTOPOB B MOEAMHKaX C MarbiM Y GOMNbLUMM KONTMYECTBOM OYKOB.

PelleHunsa nocne NOBTOPOB MO CPABHEHMIO C NEpPBOHAaYasibHbIM KOSIMYECTBOM OYKOB

Koadhpmument
MHOXECTBEHHOM
Koppenﬂu,mmR2 P-3HayeHue
Bce gaHHble 0.03021 0.07763*

* p-3HavyeHne No3BongdeT NpeanoNoXUTb Hanuuue TeHAEHUMW K pasnuuuam mexgy rnoBTopaMn B MoeauHKax C
HNU3KNM N BbICOKMM KOJTINH4ECTBOM OYKOB.

Tabnuvuya 5. AHanus NOBTOPOB, BbINOJIHAEMbIX Ha NPOTAXEHUN TYPHUPHbIX NOEOUNHKOB.

KoadppmumeHt

MHO>XECTBEHHOMN

Koppensumm R? P-3HaueHune
PacnpegeneHnue HeT gaHHbIX 0.2314*
CopeBHOBaHue HeT paHHbIX 0.4308
MonHas perpeccus 0.3411 0.3524

*

Nno3BonseT NpeanonioXMTb HanuMuMe TeHAEHUMM K pasnuMuusM Mexay noeauHkamyu OTOOopoyHOro atana u
noeavHKamMu Ha NpucyxaeHne meaanen

OBCYXXOEHUE

Cucrtema nostopoB FILA sBnsetcs addeKTVBHbIM CPEACTBOM UCMPaBeHWs NOoTeHUMarnbHbIX OLWMBOK Cyaenckow
konnerun. CornacHo pesynbTatam uccrnegoBaHus, npyu TpeboBaHWM NOBTOPOB TpeHepom npumMepHo B 10% Bcex
NoeavHKOB nokasaTtenb 3hdEKTUBHOCTN NOBTOPOB cocTaBmn okono 32%, YTo 03HayaeT, YTo cygewckas Konnerms
npaBunbHO 06bABNANa 0 HapyLleHun(HapyLweHnsx) B 96% cxeatok. ObLwas Aons ycnewHblX NOBTOPOB B AaHHOM
nccnepoBaHuun Obina paBHa 32% (cm. Tabnuyy 2), 4to Huxe pesynbtatoB B 38-39%(1,2), o kKoTopbix coobliana
Accoumaumsa TeHHucuctos-npodpeccnoHanos ATP, n 44%(5), nonyyeHHbIX HauvoHanbHOW GyTHONBHOW NUron
(NFL).

BaxHbiM pe3ynbTatoM AaHHOro MccregoBaHUs CTano BbiSBMEHWE NPsiMON B3aUMOCBS3W KONM4YeCcTBa NOBTOPOB,
3aMpoLUEHHbIX TpeHepamn, C YPOBHEM COPEBHOBaHWW W KBanudwukaumen conepHukoB. B yvacTHoCTM, Ha
COpeBHOBaHUsIX Bornee BLICOKOrO YpoBHSA C Bonee KBannUUMPOBAHHBLIMW OMMOHEHTaMU OTMevanocb 6onblue
nosTopoB. Takke Gonblie MOBTOPOB OblNO 3auKCMpPOBaAHO B NOEAUHKAX C MEHbLUMM KOMMYECTBOM OYKOB U
noedvHKax Ha npucyxgeHue Medanen no CPaBHEHWIO CO cxBaTkaMuM C OOMbLIMM  KOMMYECTBOM OYKOB U
noegvHKaMun OTOOPOYHOro aTana. ATW pe3ynbTaTbl A4al0T OCHOBaHWE NPeAnonoXuTb, YTO YPOBEHb COPEBHOBaHUN
ABMAETCA BadKHbIM (DAKTOPOM, BMMAIOLWMM Ha 3anpocbl MoBTopa. B a3Tom cBSA3W HasHayeHne Haubornee
BbICOKOKBaNMMULMPOBaHHbIX M ONbITHLIX cyden Ana paboTbl B NOeAMHKaX MeXAy COMepHMKamMu BbICOKOrO Krnacca
MOXeT CYLECTBEHHO CHW3UTb KONWYECTBO OLWMOOK CYAEenCKoW Kommernu w, crnepoBaTernbHO, Yuncno TpeboBaHun
noBTOpa, NOAaBaeMbIX TPEHEPaMMU.

ABHbLIM NokasaTenemM paBHbIX CNocobHOCTeN ABYX BOPLOB ABMSETCSH OKOHYaHWE KaxKAoro payHaa knmHdem. KnuHy
npegocTaBnseT YHUKanbHOe MPenMyLLEeCTBO CMOPTCMEHY, KOTOPbIN BbiMrpaeT npu noadbpacbiBaHWM MOHETbI. B
3TOM OTHOLUEHWM pe3ynbTaTbl AHHOTO WCCregoBaHWs nokasanu, Y4TO KNWHY Yauwe Bcero Habniogancd Ha
OTBOPOYHBLIX COPEBHOBAHMSAX B KaHaACKyld OnMMnunckyto cbopHyto 2012 r. (cm. Tabnuuy 1), npoxoauBLuMX B
rpynne CrnopTCMEHOB, KOTOpble ANSA y4acTusi B 9TOM COCTSI3aHUWM YKe NpOoLnM OTOop Ha KBanuuKauMOHHbIX
copeBHoBaHuAX. CnegoBaTenbHO, BCe Y4aCTHUKN ObinM BbICOKOro knacca. Ha aTmx copeBHOBaHMsAX Obino nogaHo
25 TpeboBaHun nosTopa (cMm. Tabnuuy 2), 4TO COCTaBNSET COOTHOLUEHUE YMCra NMOBTOPOB K KONMYECTBY MaTyen
0OMH K YeTbipem (1:4), Toraa kak oblliee COOTHOLIEHWE AN BCeX NATU COPEBHOBaHWIA ObINO MPUMEPHO paBHO
ogHoMmy K aecatn (1:10). OpgHako OOCTaTOYHO MHTepeceH TOT (hakT, YTo nokasaTenb 3HEKTUBHOCTU NOBTOPOB Ha
OT60pOoYHbIX copeBHOBaHUAX (28%) Obin HWKe, YeM Ha ApPYrMx MEeponpuUATMSX, 3@ WCKMYEHMEM COCTSA3aHWSA
npoBuHUnaneHoro ypoBHs (OUA), rge O6bin 3adwukcMpoBaH nokasaTtens adydektnBHocTn Bcero  22%.
OTHocuTEenbHO Gornee HU3KMIA NokasaTenb 3WPEKTMBHOCTU NOBTOPOB HA OTOOPOYHBIX COPEBHOBAHUSAX, BO3MOXHO,
HeyaVBUTENEH, €Cnu MPUHSATb BO BHMMaHMe, 4YTO B COCTaB cygenckon konnerum(konnermn) Ha OTOOPOYHbIX
COPEBHOBaHUSIX BXoannun Hanbonee kBannuumpoBaHHbIE U OMbITHbIE cyabu KaHagpbl, KOTOpble, COOTBETCTBEHHO,
HaunyywmmM o6pas3oM MOIIM NOHATbL TOHYaWLWNE AeTanm CIOXHbIX TEXHUYECKMX U TaKTu4eckux npmemoB. CTonMb xe
HeyauBuTeneH u ToT dakT, 4To Ha OTOOPOYHBLIX COPEBHOBAHUSIX COOTHOLLEHWE YMCra MOBTOPOB U o6Lero yucna
noeavHkoB OblNo MakcumanbHbiM — 1:4.  YuuTtbiBasi, 4to OTOOpPOYHbIE COpEeBHOBaHWSA MpeacTaBnsloT cobow
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BEPLUMHY MacTepcTBa BHYTPW CTpaHbl, AN OOCTUXKEHMsI KOTOpoW noTpeboBanucb rofbl BIIOXKEHWUA CO CTOPOHbI
CTOPTCMEHOB U TPEHEPOB, HEOObIYHO GOonblIOe KONMMYECTBO TpeGOoBaHWMIN MOBTOpa MOXET OTpaxkaTb kenaHue
cyner ncnpoboBaTb BCe BO3MOXHbIE CpeACTBa B NonbiTke obecrneuntb noGedy CBOEMY BOCTIUTaHHUKY.

B paHHOM wuccnepoBaHuuM 6Gbina  BbisiBNeHa npumMedatenbHad TeHOeHuusa: TpeboBaHMs noBTOpa 4alle
NpoM3BOAATCH Ha BTOPOM MUHYTE KaXaoro payHaa u ocobeHHO BO BTOPOM payHAe Kaxaoro noegvHka. BoamoxHo,
3TOro crnefoBano oXxuaaTb, Tak Kak And NepBon MUHYTbI CXBaTKn Gonee xapakTepHO U3yyYeHne NpoTUBHUKaMK apyr
apyra u nonbliTka OBHapyxute cnaboctn onnoHeHTa. OQHaKo WHTEPECHO TO, 4YTO, XOTA 6Gornblie NOBTOPOB
NPOBOAMIOCL B MOCneAHen Yactu payHaa (cm. PucyHok 2), nokasatenb 3(deKTMBHOCTM MOBTOPOB BbIE Ha
nepeon MuHyTe (47%) no cpaBHeHuto ¢ 30.7% Ha BTOPON MWHYTE MoefMHKa. OTO MO3BOMSET NPeanonoXuTb, YTO
TPEHEpPbl OTYACTM MCNOJb3YHT MOBTOPbLI B MOCMEAHEN MONIOBMHE KaXKOOro payHAa M3 TaKTUYECKUX COOBpaKeHun,
NblTasicb MOBNUATL HA MOBEAEHUE CyOEeNCKOM KOMMErnm B criegyoLemM payHae.

Kak crnepyet n3 Tabnvubl 4, pe3ynbTatbl UCCreOOBaHWsS Mokasanu, YTo nokasaTenb 3geKTBHOCTM NOBTOPOB
BblllE€ B MOEAMHKAX C «HWU3KMM» KONMMYECTBOM O4YKOB (TPM OYKa UM MEHee) MO CPaBHEHMIO C noeauvHKkamun C
«BbICOKMM» KONMYECTBOM OYKOB (4YeTbipe ovka unu bonee). XoTa 3TOT nokasaTenb CTaTUCTUYECKN HEOOCTOBEPEH
(p:< 0.07), oH pmaeT ocHoBaHusA npegnonaratb, YTO MNOBTOpbI, Tpebyemble TpeHepamMn B CXBaTkax C MEHbLUUM
KONMMYEeCTBOM OYKOB, BO3MOXHO, Bornee onpasgaHHbl M 3anpalimBaloTcs 0BOCHOBaHHO, Torda Kak B Maryax ¢
BonbLINM KONMYECTBOM OYKOB TPEHEPbI MOryT TpeboBaTh NOBTOPA U3 TAKTUYECKUX COOBpaXeHUN.

Mcxoas un3 pesynbTaTOB HACTOSALWEr0 WCCReOoBaHUs, Takke MOXHO NPeanornioXutb, YTO MOBTOPbl Yalle
NpoBOOATCA B MOeAMHKaxX Ha 3aBOEBaHWE Medanen, Yem B CxBaTKax OTOOPO4YHbIX 3TanoB (cM. Tabnuyy 5). 3710
NoaKpennsieT OCHOBOMOMarawLLy rmnoTesy, Yto, XOoTa B AAaHHOM ciyyae 6opubl Mo pesynbTatam xepebbeBku
pacnpefensTcs criydanHbim obpasom, HO Bce nobeamTenn nNpoxoaat oTOOpOoYHbIE Typbl, MOSTOMY HepaBEeHCTBO
MeXAY HMMK CTpeMuTcs K Hyno (6,7) n HM oamH M3 BopLoB He MMeeT SBHOro NMpeBOCXOACTBa Haa Apyrumu. B
TakoM crnyyae no mMepe MpPOABWXEHWS COPEeBHOBAHMWSA K nonyduHanbHbIM NoeanHKaM U cxBaTkam Ha 3aBoeBaHue
mMedanen cunbl CONEpHMKOB pacnpeenstoTca Bce 6onee paBHOMEPHO, YTO MPMBOAUT K MEHbLUEMY KOMUYECTBY
O4YKOB B MoeguHke. B aTOM OTHOLWIEHUN Ha3HavYeHne Hanbornee KBanuUUMPOBaHHbIX cyaen Ha nonyduHaneHble U
duHanbHble NOeAMHKM MMEET BakHelLee 3HaYeHne Ans CoKpaLleHns KonnyecTsa CoBepLuaeMbIX NoTeHUManbHbIX
owmnbok, 1 cnegoBaTenbHO, KONMYECTBa NOBTOPOB, TPebyeMbIX TpeHepamu.

PesynbTaTbl AaHHOrO UCCregoBaHUS Takke MOKa3biBalOT, YTO B MYXCKOWM U XeHckon 6opbbe 4actoTa noBTOpPOB
npakTU4Yeckn ogmHakoBa. X0TH B UCCneaoBaHny 6binv MCNonb3oBaHbl pesynbTaThl 60MbLIEro KoNMYecTBa My>XCK1UX
noeguHkoB (656) no cpaBHeHuto ¢ 390 XeHCKMMK cxBaTKamu, o6Liasi 4O MOBTOPOB Y MY>XYMH U XeHLWMH Obina
noxoxen n coctasuna 12.2% n 10.51%, cooTBeTcTBEHHO (CM. Tabnuuy 3). OTO NO3BONSAET NPEAMNoNoXnUTb, YTO
CYAbW TakK >Xe CKIMOHHbl AenaTb OWMWOOoYHble OOBbABMEHNWS O HapyLeHUW B XeHCKON Gopbbe, Kak U B MYXCKOW.
Kpome Toro, MOCKOMbKY MYXKCKWUE U XKEHCKNe COPEBHOBaHWSA CYAAT OAHW U Te XXe MNoAu, pe3ynbTaTbl NCCrefoBaHus
CBMAETENbCTBYIOT 06 OTCYTCTBMU ANCKPUMMHALMW MO NMOMOBOMY NPU3HaKy nNpu ob6bsaBNeHnn 0 HapyLleHnsx. Takke
N TpeHepbl, XOTA B JaHHOM crny4ae 370 6blnn NpeMMyLLecTBEHHO MYX4uHbI, nogasanu TpebosaHusa o nosTope 6e3
AVCKPUMUHaLMK.

PEKOMEHOALNU

OCHOBHbIM HEOoOCTaTKOM MCNOMb30BaHUS cucTeMbl MOBTOpoB KaHagckow accoumaumen nobutensckor 60pb6obl
(CAWA) gaBnsieTca To, YTO 3anncb xoda noegmHKka ANns NoBTopa BeAeTCs Yalle BCero Ha OfHy (OMKCUPOBAaHHYHO
kamepy. K coxaneHuio, Takas KOHCTPYKLMS 3a4acTylo OkasblBaeTcs HeaddeKTMBHON AN paspeLlueHus
KOHKPETHOro ocrnapvMBaemMoro MoOMeHTa, TaK Kak CriopHoe OelCTBME HeMnb3s pa3rnsageTb C Kamepbl, PacronoXeHHON
B OOHOWM Touke. AN HeWTpanusauum 3TOoro HegocTatka Mbl pekomeHgyem CAWA wncnonb3oBaTb OnepaTopckuii
KpaH, Mpu MOMOLUM KOTOPOro 3anucbiBalllas kamepa NoABeLunBaeTCs BbICOKO Hag KOBPOM, 4To obecneuvBaeT
XOpoLWuni BuA CBepXy Ha BCIO MOBEPXHOCTb koBpa. bnarogapsi aTomy npocToMy ycoBepLUeHCTBOBaHWO OyayT
3anncbiBaTbCA BCE OEWCTBUS Ha KOBpPEe, M Ha 3anucy bygeT KOMMIEKCHbIM BUA BCEW MOBEPXHOCTWU KOBpaA, YTO
MO3BOMMWT CYAbSM MPOBECTU aHamnu3.

BTOprM HeJOoCTaTKOM CUCTeMbl MOBTOpPOB B TOM BuMAe, B KOTOPOM OHa MNpUMeHAeTCA B KaHa.u.e, ABNAETCA
OTCYTCTBME MOKa3a “npegmeTta noBTopa” Ha 6onblloM 3KkpaHe ansa 3putenen (kak ato genatoT NFL n ATP TeHHuc).
Moka3 “npeameTa NOBTOPA” BOBMEKAET B 3TOT NPOLECC M 3pUTENS, B TO e BpeMsi npoleaypa npocMoTpa 3anucu
cTaHOBUTCS Goree 3aKOHHON U TLLATENbHOW.

HakoHel, nocnegHuin HegoCTaToK CUCTEMbI NOBTOpPOB B KaHagckomn 6opb6e — 3TO npasuna, ucnonb3yembie B
HacTodulee BpemMAa And nepecmoTtpa CI'IOpHOl7I cuTyauumn. Torga kak B ﬂpO(beCCMOHaJ'IbHOM d)yT6one N TEeHHWUCe
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NMPOCMOTP CMOPHOr0 MOMEHTa MPOBOANTCSH HEWTPanbHOW HE3aMHTEPECOBAHHOW TPETbEN CTOPOHOW, B 6opbbe npu
NOBTOpE MofaralTcs Ha MHEHWE MepBOHaYanbHOM cygerckon konnernn. K coxaneHuio, 3To MOXeT MpuMBECTU K
HeoObekTMBHOCTU. CyMMMpYys 3Ty BO3MOXHOCTb MNPUCTPAcTHOrO CcydewcTBa C ABYMS YMNOMSHYTbIMW Bblle
HegocTaTKaMn, MOXHO MpPeanosioKMTb, YTO KaHaACKMM cnocob npumeHeHnsa cuctembl noBTopoB FILA He
MOMHOCTbLIO UCKMOYaeT OWnBKN Npu cyaencree.

NEPCMNEKTUBbI UCCNEOOBAHUNA

XoTa pesynbTaThl AAHHOIO UCCreaoBaHWs, MPOBEAEHHOrO Ha OrpaHUYEHHOM KONMMYEeCTBE MaTepuana, UHTPUryoT n
packpbiBaloT onpeferneHHble TeHAEeHUMM, npubnmkarLlmecs K cTaHgapTam CTaTUCTMYECKOW OOCTOBEepHOCTM (p-
3HadYeHue < 0.05%), ona panbHeWWWx uccnegosaHuni Heobxoamm Gonbwvii 06bemM BbiIGOpkM K Bonbluee
KONMMYeCTBO BMOOB AaHHbIX, @ TaKKe BKIOYEHME B NCCNeoBaHNEe COPEBHOBAHUN MEXAYyHapOO4HOro ypoBHs. Kpome
TOro, y4eT YpPOBHS KBanudumkaumm n ctaxa paboTbl YNIEHOB CYLENCKOW KOMMErnn Ha pasfnmyHbIX COPEBHOBaHUSIX
NO3BOMMWT MUCCMedOBaTENAM B AanbHeENLEM onpeaennTb HOBbIE NePEMEHHbIE, OKa3bIBalLLME BNNSHUE Ha MpoLecc
cyaencTea B BONbHOM 6opbbe.
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RESUME

La Fédération Internationale des LuttesAssociées (FILA) a récemment adopté un systéeme de regles «défi» qui
permet a I'entraineur de demander un réexamen d'un appel lancé par I'équipe d'officiels. Ces défis de régles ont été
monnaie courante depuis plusieurs années dans plusieurs sports, dont le football américain et le tennis
professionnel, avec les statistiques disponibles indiquant que le systéme de contestation est efficace a rectifier des
erreurs officiants. Le but de cette étude était d'évaluer I'efficacité du systéme de contestation en lutte libre. Cing
compétitions canadiennes de niveau nationales ont été examinées, ce qui représente au total 1 046 matchs et
comprenaient a la fois les hommes et les femmes. Un total de 121 défis ont été lancés par I'entraineur, avec 39
défis sont maintenues, ce qui représente un taux de réussite de 32%. Aucune différence significative n'a été
observée pour le nombre de défis lancés pour les hommes et la lutte féminine. Bien que statistiquement non
significative (p <.07) il a été constaté que les défis sont plus susceptibles lancées dans des matchs faible score (<3
points), en demi-finale, et les matchs de championnat. En outre, les compétitions de haut niveau produites
proportionnellement plus de difficultés que les événements de niveau inférieur. Il est conclu que le systeme de défi
dans la lutte de style libre est un recours efficace pour corriger les erreurs de jugement faites par I'équipe d'officiels.
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ABSTRACT

The purpose of this study was to investigate the differences in physical fithess and anthropometric measures
between Greco-Roman and freestyle wrestlers. Thirty three Iranian elite wrestlers (Freestyle, age: 24.54+3.43
years, N=13) and (Greco-Roman, age: 23.05£1.95 years, N=20) who were invited to the training camps participated
in this study. The anthropometric traits included height, sitting height, arm-span, and the physical fithess traits
included flexibility (sit-and-reach test), muscular endurance (pull-ups and bent-knee sit-ups), agility (4x9 m shuttle
run), speed (40-yd sprint), and bilateral visual reaction time. Statistical comparison of the freestyle and Greco-
Roman wrestlers groups was carried out using independent samples t test (P < 0.05). The results indicated that in
speed, reaction time, flexibility and pull-ups tests, Greco-Roman wrestlers were better than freestyle wrestlers, and
in agility and bent-knee sit-ups tests the freestyle wrestlers were better than Greco-Roman wrestlers. However,
these differences were not statistically significant.

KEY WORDS: Anthropometry, Freestyle, Greco-Roman, Fitness, Wrestling

INTRODUCTION

Greco-Roman (GR) is an international discipline and an Olympic sport. In this style, it is forbidden to hold the
opponent below the waist, to make trips, and to actively use the legs in the execution of any action. Recent rule
changes in Greco-Roman increase opportunities for and place greater emphasis on explosive and high amplitude
throws. Pinning ones opponent to the mat is one way of winning. Freestyle wrestling (FS) is an international
discipline and Olympic sport, for both men and women. This style allows the use of the wrestler's, or his opponent's
legs in offensive and defensive positions. Freestyle wrestling has its greatest origins in catch-as-catch-can wrestling
and the prime victory condition in these styles involves the wrestler winning by throw and pinning his opponent on
the mat (4).

The use of physical fithess tests for the measurement of the current status of the wrestler can provide both the
wrestler and coach with information relative to the wrestler’'s current physiologic capability and can allow them to
compare that capacity with reference values from appropriate peer groups. Also, the assessment of current status
reveals strengths and relative weaknesses and can become the basis for the development of an optimal training
program (11). Many scientific studies have investigated the anthropometric measures (17) and physiological profile
of elite wrestlers (17, 6). Tanner (1964) reported that there were no significant differences between freestyle and
Greco-Roman wrestlers in various measurements (18). Callan et al. (2000) studied the physiological profile of elite
U. S. freestyle wrestlers and indicated that a profile of elite wrestlers can be used as training targets for developing
athletes (2). Yoon (2002) reported that the flexibility of top-level wrestlers was higher than of lower level wrestlers
(21). Cvetkovi¢ et al. (2005) studied the technical efficiency of wrestlers in relation to some anthropometric and
motor variables and reported that technical efficiency in young top-level wrestlers depends on a large number of
motor ability variables as well as some morphological characteristics like body weight (3). Mirzaei et al (2011)
investigated the anthropometric and physical fitness traits of four-time World Greco-Roman wrestling champion in
relation to national norms. They reported that the arm-span of the subject was 7 cm more than his height. Because
having long arms is a mechanical advantage in Greco-Roman wrestling, this trait may one of the reasons for
successful performance of the wrestler in techniques such as the reverse lift and gut-wrench (9). Mirzaei and
Ghafouri (2007) studied the physiological profile of Iranian senior Greco-Roman wrestlers. They concluded that with
the increase of weight in weight classes, the pull-ups records are reduced, while no significant differences were
found in the results of the flexibility tests (12). Rahmani-Nia et al. (2007) determined the physiological profile of
Iranian junior Greco-Roman wrestlers. They measured muscular endurance and strength, maximal oxygen uptake,
agility and speed (15). Mirzaei et al. (2009) studied the physiological profile of Iranian junior freestyle wrestlers.
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They reported the mean and standard deviation for body weight (kg): 77.5 + 19.8; flexibility (cm): 38.2 + 3.94;
VO,max (ml-kg-1-min-1): 50.5 + 4.7; maximal anaerobic power (W): 455.5 + 87.6; push-ups (n): 66.9 £ 7.6; pull-ups
(n): 31.6 £ 9.7; bent-knee sit-ups (n): 66.5 + 8; speed (s): 5.07 + 0.17; agility (s): 8.7+ 0.25 and body fat (%): 10.6 +
3.8 (11). In another study, Mirzaei et al. (2010) studied the relationship between body composition, aerobic power,
anaerobic power and strength of Iranian freestyle and Greco-Roman wrestlers participating in the Beijing Olympic
Games 2008 and reported a significant relationship between the values of upper and lower body Wingate tests and
lean body mass. They also reported that the results of anthropometric and physiological measures of Iranian
wrestling team are similar to the wrestlers in other countries (13). In many wrestling clubs, coaches use same
training programs for the Greco-Roman and freestyle wrestlers’ preparation, while it would be required different
physical fitness factors. Although the differences are not significant, but it can be very critical for make changes in
training programs and lead to the progress and improvement in two styles of wrestling. Identifying these differences
between Greco-Roman and freestyle wrestlers can provide the valuable information on the anthropometric and
physical requirements about these fields of wrestling and helps wrestling coaches in better preparation of athletes.
Also, identify the outstanding factors in each of these field can offer the model for choose to Greco-Roman or
freestyle field of wrestling by adolescent wrestlers. Therefore, the purpose of present study was to investigate the
differences in physical fithess and anthropometric measures between elite Greco-Roman and freestyle Wrestlers.

MATERIALS AND METHODS

Subjects. Thirty three Iranian elite wrestlers (FS, age: 24.54+3.43 years, N=13 and GR, age: 23.05%£1.95 years,
N=20) who were invited to the training camps participated in this study. They all had at least 6 years’ training
experience. All wrestlers were assessed during the competition phase of the season. Before participating, subjects
read and signed an informed consent statement in adherence with the human subject’'s guidelines of Iran’s NOC
(National Olympic Committee) research center.

Procedures. Body weight (kg) and height (cm) were measured using a digital scale. To measure sitting height, the
subject sits with both feet on the floor, the lower back and shoulders against the wall, looking straight ahead.
Distance can be measured from the floor, and the height of the box measured and subtracted from the total
distance (19). Arm-span was measured as the distance between the tips of the middle fingers of each hand when
both arms are extended laterally and maximally at shoulder level, with the subjects standing against a wall (14).

The physiological parameters were included muscular endurance, speed, agility, flexibility, reaction time, anaerobic
power. Flexibility test included sit-and-reach. In this test, the subject sits in front of a sit-and-reach testing box,
where the feet meet the testing box at the 23 cm mark of the measuring scale. The subject was instructed to reach
forward, with palms down and one hand on top of the other along the measuring scale of the testing box. The reach
was repeated three times with a maximum reach on the third repetition held for 1 second. The distance of the fourth
reach was used as the absolute measure for the sit-and-reach test. (5). Reaction time was measured with the
subject standing on an instrumented jumping pad in front of a reaction time apparatus (Satrap Company, Iran) and
was instructed to react to either a left or right visual stimulus by moving his foot from the pad. The test was repeated
three times and the best of three was recorded in milliseconds (ms) as the subject’s bilateral visual choice reaction
time (18). A 40-yd sprint test was used to assess speed. A pull-ups test (with palms facing the subject) was used to
assess muscular endurance and a 1-minute bent-knee sit-ups test was used to assess abdominal muscular
endurance. The bent-knee sit-ups test required the subject to lock his hands behind his head and touch his elbows
to the thigh with a partner holding his ankles. A 4x9-m shuttle run test was used to assess agility. The subject
touched a sensor with his hand at each 9-m line (16).

Statistical analysis. All descriptive data are expressed as means = SD. Statistical comparison of the FS and GR
groups was carried out using independent samples t test (P < 0.05). SPSS software, version 16, was used to
statistical analysis.

RESULTS
Subjects’ data and anthropometric measures are shown in Table 1. The performance measures of subjects are
shown in Table 2.

Table 1- Subjects descriptive data and anthropometric measures

N  Age (y) Weight (kg) Height (cm) Sitting height (cm) Arm- span (cm)
Greco-Roman 20 23.05+1.95 82.90+20.42 176.50+9.09 94.25+5.33 180.25+11.55

freestyle 13 24.54+3.43 80.69+18.89 172.62+7.14 94.23+4.36 178.62+9.72

There were no significant differences between the groups in anthropometric measures (P > 0.05).
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Table 2- Bilateral visual reaction time, muscular endurance, flexibility, agility, and speed
4x9-m Visual

40-yd sprint Sit-and- Sit-ups : .
shuttle Pull-ups (n) ; reaction time
() (s) reach (cm) (n/min) (ms)
ereco- 48405 4901025  40.25:5.41  33.95:1173 6830571 358.35:58.81
8.31+0.3
Freestyle 3 5.12+0.87 39.77+5.68 30.77+9.65 76.00+£9.29 377.69x60.37

Comparison of physical fithess of two groups indicated that in visual reaction time, pull-ups, sit-and-reach and 4x9-
m shuttle tests, Greco-Roman wrestlers were better than freestyle wrestlers. Contrast, in the sit-ups and 40-yd
sprint tests, freestyle wrestlers were better than Greco-Roman wrestlers. However, these differences were not
statistically significant (P > 0.05).

DISCUSSION

In anthropometric measures, both groups were equal in sitting height, but arm-span of Greco-Roman wrestlers was
longer than freestyle wrestlers. This may be associated with the routine techniques in Greco-Roman wrestling.
Because, the reverse-lift, back-arch and gut-wrench are greatly perform in Greco-Roman matches. Thus, having
long arm-span could be biomechanical advantage in Greco-Roman wrestling (18). Also, the arm-span of subjects
(especially in Greco-Roman wrestlers) was longer than their standing height. This result is in agreement with the
study of Mirzaei et al (2011) (18). Thus, having arm-span longer than standing height could be effective in wrestling.

Also, in present study, the values of sitting height of subjects were longer than their legs. These results are
confirmed with the Tanner study that indicated wrestlers have short legs for their size. This character enables them
to maintain better balance (17). Also, according to our results, sitting height was equal between groups; therefore,
arm-span in wrestling has more important role to successful performance. According to other studies, speed and
agility are effective factors in wrestling and successful wrestlers have higher speed and agility levels (18, 10).

In speed test, the Greco-Roman wrestlers were better than freestyle wrestlers but the difference was not statistically
significant. Also, in agility test, the freestyle wrestlers were better than Greco-Roman wrestlers but the difference
was not statistically significant. Since that the agility of subjects is greatly depends on maintenance of balance (1,
8), and freestyle wrestlers have lower center of gravity (standing position) to perform techniques in matches, this
could be effective in balance maintenance and better agility. Therefore, freestyle wrestlers excel is justifiable in
agility test.

In reaction time test, the freestyle wrestlers were better than Greco-Roman wrestlers, but the difference was not
statistically significant. It seems, because of variation and nature of techniques in freestyle, the better reaction time
is justifiable in freestyle wrestlers.

In the bent-knee sit-ups test, the freestyle wrestlers were better than Greco-Roman wrestlers and in pull-ups test,
the Greco-Roman wrestlers were better than freestyle wrestlers, but the differences were not statistically significant.
These results indicated that Greco-Roman wrestlers have the better endurance in upper body and freestyle
wrestlers have the better endurance in abdominal muscle. Also, according to the study of Yard and Comstock
(2008) Greco-Roman wrestlers are more susceptible to injury in shoulder girdle and elbow and freestyle wrestlers
are susceptible to injury in legs (20). Therefore, having a high level of upper body endurance in Greco-Roman
wrestlers and lower body endurance in freestyle wrestlers can be effective in reducing injury. In the sit-and-reach
test, the Greco-Roman wrestlers were better than freestyle wrestlers, but the difference was not statistically
significant. Studies indicate that adequate flexibility is necessary for many offensive and defensive movements (16).
Flexibility in the hips and legs permits a wrestler to lower the center of gravity in the defensive position (16). Also
flexibility enables the wrestler to deform enough to avoid tissue tearing as well as to slip out of positions that would
otherwise be disabling (7).

CONCLUSIONS

Speed, agility, flexibility and other physical factors are the important abilities for successful performance in
wrestling. However, being a successful athlete in any sport is a result of a multitude of factors. Testing and
determine fitness levels of wrestlers can provide both the wrestlers and coaches with information relative to
wrestlers capability and can allow them to correct selection of wrestling style (FS or GR).

96 Official Journal of the International Network of Wrestling Researchers (INWR)



REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

Besier T.F., Lloyd D.G., Ackland T.R. (2003). Muscle activation strategies at the knee during running and
cutting maneuvers. Medicine and Science in Sports and Exercise, 35:119-127.

Callan, S.D., Brunner, D.M., Devolve, K.L., Mulligan, S.E., Hesson, J., wilber, RL., kearney, JT. (2000).
Physiological profiles of elite freestyle wrestlers. J Strength Cond Res, 14: 162-169.

Cvetkovic, C.; Maric, J.; Marelic, N. (2005). Technical efficiency of wrestlers in relation to some anthropometric
and motor variables. Kinesiology, v. 37 (1), p. 74-83.

Een.wikipedia.org/wiki/Wrestling.

Evans, S.A., Housh, T.J., Johnson, G.O., Beaird, J., Housh, D.J., Pepper, M. (1993). Age specific
differences in the flexibility of high School Wrestlers. J Strength Cond Res, 7(1): 39-42.

Horswill, C. A.; Scott, J. R.; Galea, P.; Park, S. H. (1988). Physiological profile of elite junior wrestlers. Research
quarterly for exercise and sport, v. 59 (3), p. 257-261.

Kreighaum E., Barthels, KM. (1986). Biomechanics. 2nd ed. New York: MacMillan.

Liu-Ambrose T., Khan K.M., Eng J.J., Lord S.R., McKay H.A. (2004). Balance confidence improves with
resistance or agility training. Increase is not correlated with objective changes in fall risk and physical abilities.
Gerontology, 50(6):373-382.

Mirzaei B., Curby D.G., Barbas I., Lotfi N. (2011). Anthropometric and physical fitness traits of four-time World
Greco-Roman wrestling champion in relation to national norms: A case study. Journal of Human sport and
Exercise. 6 (2): P. 406-413.

Mirzaei B., Curby D.G., Barbas I., Lotfi N. (2011). Anthropometric and physical fitness traits of four-time World
Greco-Roman wrestling champion in relation to national norms: A case study. Journal of Human sport and
Exercise. 6 (2): 406-413.

Mirzaei B., Rahmani-Nia F., Curby D.G., Barbas I., Lotfi N. The relationship between flexibility, speed and agility
measures of successful wrestlers. Kinaithropometry, UK (In press).

Mirzaei, B., Curby, D.G., Rahmani-Nia, F., Moghadasi, M. (2009). Physiological profile of elite Iranian junior
freestyle wrestlers. J Strength Cond Res, 23(8): 2339-2344

Mirzaei, B., Ghafouri, A. (2007). Physiological profile of Iranian senior Greco-Roman style wrestlers. Journal of
Sports Sciences, 3(5): 8-9.

Mirzaei, B., Rahmani-Nia, F., Ghahremani-Moghadam, M. (2010). A comparative study of body composition,
aerobic power, anaerobic power and strength of Iranian Freestyle and Greco-Roman style wrestlers
participating in The Beijing Olympic Games 2008. Journal of sports science, Exercise & society, 49 (1): 192-
194,

Mohamed H., Vaeyens R., Matthys S., Multael M., Lefevre J., Lenoir M., Philippaerts R. (2009). Anthropometric
and performance measures for the development of a talent detection and identification model in youth handball.
Journal of Sports Sciences. 27 (3): P. 257 - 266.

Rahmani-Nia, F., Mirzaei, B., Nuri, R. (2007). Physiological profile of elite Iranian junior Greco-Roman style
wrestlers. 1.J. Fitness, 3(2): 49-54.

Sharratt, MT. Wrestling profile (1984). Clin Sports Med; 3: 273-289.

Song, T.M.K., Garvie, G.T. (1980). Anthropometric, flexibility, strength and physiological measures of Canadian
wrestlers and comparison of Canadian and Japanese Olympic wrestlers. Can J Appl Sport Sci, 5: 1-10.

Tanner J.M, Whitehouse R.H Jarman Shirley. (1964). The physique of the Olympic athlete : a study of 137 track
and field athletes of the XVIIth Olympic Games, Rome 1960 and a comparison with weight-lifters and wrestlers.
London: George Allen and Unwin, P.114-115.

Www.topendsports.com

Yard EE., Comstock, RD. (2008). A comparison of pediatric freestyle and Greco-Roman wrestling injuries
sustained during a 2006 US national tournament. Scand J Med Sci Sports, 18(4):491-497.

Yoon, J. (2002). Physiological profiles of elite senior wrestlers. Sports Med, 32: 225-233.

Inelinternational Journal of Wrestling Science 2013; Vol 3 Issue 1 97


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu-Ambrose%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khan%20KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eng%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lord%20SR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McKay%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15477698
http://www.informaworld.com/smpp/title~db=all~content=t713721847
http://www.informaworld.com/smpp/title~db=all~content=t713721847~tab=issueslist~branches=27#v27
http://www.informaworld.com/smpp/title~db=all~content=g907940387
http://www.topendsports.com/
http://www.ncbi.nlm.nih.gov/pubmed/18067522

PA3JINYNA HEKOTOPbBIX I'IOKA3ATEJ'IVEI;1 ®U3NYECKOU NOArOTOBKU U
AHTPONMOMETUYECKUX UBSMEPEHUN Y BOPLIOB IPEKO-PUMCKOIO U
BOJIbHOIo CTUNA
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PE3IOME

Llenbto pgaHHOro wccnepoBaHus ObiNO  M3ydYeHWe pasnuMuuii B nokasaTensax U3nYeckon MOArOoTOBKA U
aHTPONOMETPUYECKUX U3MEPEHUAX Y BOPLOB rPeKko-pMMCKOro U BONbHOTO cTuUnd. B nccnegosaHum ydacteBoBsano
TpuauaTb TpU MpaHckux Gopua BbICOKOro knacca (BonbHasa 6opbba, BospacT: 24.54+3.43 net, N=13) n (rpeko-
pumMmckas 6opbba, Bo3pacT: 23.05+1.95 net, N=20), koTopble GbiNM nNpurnaweHsl Ha TPeHUPoBOYHbIE cHopbl. K
nccrnegoBaHHbIM aHTPOMOMETPUYECKMM MOKA3aTeNsM OTHOCATCS POCT, BbiCOTa Tena B MOMOXEHUW cuasa U pasmax
PyK, @ K nokasartensm puan4eckon NoaroToBKUM — FMOKOCTb (BbITArMBaHME PYK B MOMOXEHWUM cuas Ha nony),
MblLLEYHasi BbIHOCIMBOCTb (MOATArMBAHWMA Ha NepeknagvHe U NogbeMbl TOpca MPWU COrHyTbIX Horax), GeicTpoTa
(yenHouHbIN Ber 4x9 M), ckopocTb (cnpuHTepckun 6er Ha 40 apgos (36,58 m — npum. rep.)) n Bpemsi ABYCTOPOHHEWN
3puTenbHoN peakummn. CTaTUCTUYECKOE CpaBHeHMe rpynn 60pLoB rPeKo-pUMCKOro 1 BOJNIbHOTO CTUMSA MPOBOAMIIOCH
npu nomoLum t-kputepms ons Hesasucumbix Bblibopok (P < 0.05). WccnepoBaHve nokasano, 4YTO MO CKOPOCTW,
BPEMEHN peakumu, rMbKoCTM M B TecTax Ha MOATArMBaHWe Oopubl rPeKo-pUMCKOro CTUMS Mnokasanu nydwime
pe3ynbTathbl, 4em 6opLbl BONLHOIO CTWUMSA, a Mo BbICTPOTE M NogbemMam Topca NPW COrHyTbIX Horax 6opLbl BOMLHOMO
cTung onepexanu 6opLoB rpeko-puMckoro ctuns. OgHako 3TU pasnuums He BbINn CTaTUCTUYECKU 4OCTOBEPHbBIMMU.
KIMKOYEBbBIE CJIOBA: aHTponomMeTpusi, BOSbHbIA CTUMb, IPEKO-PUMCKUIA CTUIb, MOArOTOBKA, 6opbba

BBEOEHUE

'peko-pumckasn bopbba (GR) siBnsieTca mexayHapogHOW AUCLUNIAVHON U ONUMMAUACKUM BMAOM crniopTa. B 6opbbe
3TOro CTUNA 3anpeLLaeTcs 3axBaTblBaTb NPOTUBHUKA HUXKE MosACca, AernaTh NPOXodbl U aKTUBHO MCMOMNb30BaTb HOMM
npw BbIMNONHEHMU MOOOro npvemMa. HegaBHO BHECEHHbIE B NpaBuiia MU3MEHEHUs atoT 6onblue BO3MOXHOCTEN AN
CKOPOCTHBIX M BbICOKOAMMIUTYAHbLIX OPOCKOB M genatwT Ha Hux Gonbwwui ynop. OgHuMM u3 cnocoboB nobeanTb
ABMNSEeTCA npwkaTtve NpOoTUBHUKA K kOoBpy. BombHas Gopbba (FS) sBnsetca mexayHapogHOW AUCLUMNIVHON M
ONUMMUIACKUM BMAOM CrnopTa Ansi MYXYMH U XeHLWMH. B Heln Gopuy paspeluaeTcs ucnonb3oBaTb CBOW HOMW Unu
HOrM MPOTMBHWMKA B aTakylolen u oBopoHUTENbHOW No3vuun. BornbHas ©opbba KOPHSMWM yXOAUT B APEBHIOH
aHrMICKyo 6opbby 6e3 npaBua, a OCHOBHOM MexaHu3M nobenbl B 3TUX CTUMSX — BPOCOK C mpuxaTuem nonaTok
conepHuka K kospy (4).

Mcnonb3oBaHne TeCToB Ha PM3NYECKYIO MOArOTOBKY AN OnpederieHns TeKyLlero coctosHusa 6opua MoxeT AaTb
Gopuy 1 TpeHepy MHOPMaLMIO O TEKYLUMX DU3NOMOTMYECKNX CMOCOOHOCTAX CNOPTCMEHA M NO3BOMUTbL CPaBHUTb
3T CMNOCOBHOCTM C KOHTPOSibHbIMK MOKasaTensMyM COOTBETCTBYIOLLEN rpynnbl POBECHMKOB. Takke oOLeEeHKa
TeKyLlero craTyca MokasblBaeT CWUfbHble M OTHOCUTENbHO crnabble CTOPOHbI Y MOXET MOCAYXWUTb OCHOBOMW AN
pa3paboTkn onTMManbHOW NporpaMmMbl TPeHUpoBoK (11). Bo MHOrMX Hay4HbIX UCCreAOBaHUsIX paccMaTpuBanucb
aHTpornomeTpuyeckne nokasartenu (17) n dumsmonormdeckun npocuns 6opuoB Bbicokoro knacca (17, 6). Tanner
(1964) coobLaeT, 4TO B pa3nM4yHbIX TECTax He ObINO BbISIBIIEHO JOCTOBEPHLIX Pa3nmunin Mmexagy dopLamm BorbHOro
n rpeko-pumckoro ctuns (18). B wuccnepgoBaHnm Callan et al. (2000) msyudancsa dwusmnonornyeckuin npodusb
ameprKaHCKMX OOpLOB BOMBHOMO CTUMS BbICOKOrO Knacca M 6bifio MoKa3aHo, YTO MOXHO UCMonb3oBaTk Npodunb
CMOPTCMEHOB BbICLLEr0 YPOBHSI B Ka4eCTBe OpMeHTUpa Npu TPEHMPOBKaX MOMNOAbIX CMOPTCMeHOB (2). Yoon (2002)
coobLaeT, 4TO rMbKoCTb BOPLOB BLICOKOrO Krnacca Obina nyyile, Yem y CnopTCMeHoB 6onee HU3KOoro ypoBHs (21).
Cvetkovic et al. (2005) wu3yd4anM B3aMMOCBHA3b TEXHWYECKON 3PEPEKTUBHOCTM OOPLOB C HECKONBKMMM
aHTPOMOMETPUYECKUMN W  OBUraTenbHbIMW MEPEMEHHbIMA M CcoobWunK, 4YTO TexHudeckass 3MEPEKTUBHOCTb
mMonofpix 6GOpLOB BbICOKOrO Kracca 3aBMCUT OT MHOXECTBa NepeMeHHbIX MOTOPHbIX Ka4yecTB, a Takke HEeKOTOpbIX
Mopdhonornyeckux rnokasaTtenen, Takux kak macca tena (3). Mirzaei et al (2011) usyyanu aHTponomeTpuyeckmne
nokasartenu n nsnM4eckyto NOAroToBKY YeTbIPEXKPATHOro YeMMnnoHa Mypa Mo rpeko-pumMckort bopbbe B cpaBHeHUM
C rocygapcTBeHHbIMU HopMamu. OHKM coobLwmnm, YTo pa3max pyk ucnoityemoro 6bin Ha 7 cMm bonblue ero pocra.
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lMockonbKy ONMHHBIE PYKU B FPEKO-PUMCKON Gopbbe SBMATCS MEXaHWYeCKMM NMpevMMyLLecTBOM, 3TOT nokasaTerb
MOXeT OblTb OAHOW U3 MPUYMH YCMELUHOIO BbINOMHEHUS CMOPTCMEHOM TakuMX NMPUEMOB, Kak OTPbIB COMEpHMKa OT
KOBpa W MNepeBOpoOT, a Tawkke Opocok Bpawascb (HakatoMm) (9). Mirzaei n Ghafouri (2007) w3yvanu
duraunonornyeckun Npodurnb B3POCHbIX MPaAHCKMX GopuoB rpeko-pumckoro ctuns. OHM caenann BbIBOA, YTO C
yBEeNMYEHNEM BecCa B BECOBOW KaTeropuu CHWKaAETCs KOMNMMYeCcTBO MOATSArMBaHWA, B TO BPEMSA KaK AOCTOBEPHbIX
pas3nuyui B pesynbTaTax TeCcToB Ha rmbkocTb oBHapyxeHo He 6bino (12). Rahmani-Nia et al. (2007) onpegensnu
dusunonornyeckun npodunb UpaHCKNx OOpLIOB-IOHNOPOB TPEKO-PUMCKOro CcTunsd. OHUM U3MEPSANN MbILLEYHYHO
BbIHOCMMBOCTb U CUIY, MakCUManbHoe KucrnopogHoe notpebnexune, 6eicTpoTy 1 ckopocTs (15). Mirzaei et al. (2009)
nccnepoBanu (PU3MONOrMYECKMn NPOUnb MpaHCKUX O0pLIOB-IOHNMOPOB BONbHOrO ctuns. OHW nNpeaocTaBunuv
AaHHblEe NO CPeAHMM 3HAYEHUSM U CTaHAAPTHOMY OTKITOHEHMo Macchl Tena (kr): 77.5 £ 19.8; rmbkoctu (cm): 38.2 +
3.94; VO,max (Mn-kr-1-mun-1): 50.5 + 4.7; makcumanbHon aHaspobHon molHocTh (BT): 455.5 + 87.6; omkumaHum
(n): 66.9 = 7.6; nogTarneaHumn (n): 31.6 £ 9.7; noAbLEMOB Topca C COrHyTbiMM Horamm (n): 66.5 + 8; ckopocTu (c):
5.07 + 0.17; 6bicTpoTe (c): 8.7+ 0.25 n NpoueHTy XMpoBon TkaHu B opraHusme (%): 10.6 + 3.8 (11). B apyrom
nccnegoBaHun Mirzaei et al. (2010) u3dyyanu B3aMMOCBSA3b MeXAy COCTaBOM Teria, asSpOOHOM MOLLHOCTbHO,
aHa3pOOHOWM MOLLHOCTbLIO U CUINOW UPaHCKUX 60pLOB BOMBLHOIO M FPEKO-PUMCKOrO CTUIMSA, MPYHUMAaBLUMX y4yacTue B
Onumnuiickmx wurpax 2008 B [MekuHe, M BbIABMAM OOCTOBEPHYH KOppensaumio Mexay pesynbTatamu TecToB
BuHrerita anga BepxHen n HWXHeN Yactn Tena n 6e3xnposon maccon tena. OHK Takke coobLLMnN, YTO pe3ynbTaThl
N3MEpPEHNsT aHTPOMOMETPUYECKNX U (PUINOMNOTMYECKUX TOKa3aTenem upaHCKOM koMaHabl 6opLoB CXOAHbI C
nokasatenamu 6opuoB B Apyrux ctpaHax (13). Bo mHornx 6opuoBckmx knybax TpeHepbl UCMOMb3yoT OANHAKOBbIE
nporpaMmmbl TPEHUPOBOK AMsi 6OPLIOB rPEKO-PUMCKOrO U BOSIBHOMO CTUIIS,, HECMOTPS HA TO, YTO HY)XHO Y4MTbIBaTb
pasnuyHble akTopbl PU3NYECKON NOArOTOBKW. XOTHA pasnuyuMs He3HauuTerbHbl, OHM MOTryT MMETb peluarliee
3HayeHne AN U3MEHEHWst MporpaMM TPEHUPOBKM M cnocobCTBOBaTb MPOrpPeccy M YMydlleHuio pesyrnbTaToB B
oboux Buagax 60pbObl. BeisBneHne aTnx pasnuumii Mexay 6opLamm rpeko-pMMCKOro M BOJIBHOTO CTUMS MOXET AaTb
LEHHYI0 MHpopMaLmio 06 aHTPONOMETPUYECKUX U hr3nonornyecknx TpeboBaHmsAX B 3TUX Buaax 6opbbbl 1 MOMOYb
TpeHepam no 6opbbe ny4ile NoAroToBUTL CNopTCMeHOoB. Kpome Toro, bnarogapst onpefeneHunto BaxHblX (hakTopoB
B KaXOOM W3 BMAOB MOXET ObiTb MpeanokeHa mMoAenb Ans Bblibopa rpeKko-puMcKOW vnuv BoOMbHOW 6G0opbObl
bopuamu-nogpocTkamn. Takum o0Opas3oMm, Lenbk AaHHOro uccrnefoBaHus ObiNo  BbISBMEHVME pasnMyuuin B
nokasaTtensax pu3nMdecKkon noAroToBKM M aHTPOMOMETPUYECKUX M3MepeHusx GOopLoB BbICOKOrO Kracca rpeko-
PUMCKOTO 1 BOJTbHOIO CTUMSI.

MATEPUANDbI U METOAbI

YyacTHUKU. B HacTosiiem uccrnegoBaHuy MPUHANO yvacTue Tpuauatb TpYM MpaHCKMX Gopua BbICOKOro Kracca
(BONbHBIV CTUMb, Bo3pacT: 24.54+3.43 neT, N=13 un rpeko-pumckuii ctunb, Bo3pacT: 23.05+1.95 net, N=20),
npurnaweHHbIX Ha TPEeHUPOBOYHbIE cOOopbl. Y BCeX OMbIT TPEHMPOBOK COCTaBnsin He MeHee 6 neT. OueHka
nokasaTtenem Bcex OOpPLOB MNpoxoguna BO BpeMsi COpeBHOBaTeNnbHOM hasbl ce3oHa. [lepen wccrneaoBaHUEM
YyYaCTHUKU NpoYUTanyM v nognucany UHPOPMWPOBAHHOE corfiacue B COOTBETCTBMM C MpaBunamu nNpoBeneHus
UCNbITAHUW C yyacTMeM UCMbITyeMoro-yerioBeka uccnegoeartenbckoro ueHtpa HOK (HauuoHnanbHoro
onumMmnuickoro komuteta) paHa.

Xopa ucnbiTaHua. Macca Tena (kr) n pocT (CM) U3Mepsanucb Npu nomMowu LMdPoBbIX BeCOoB. [pu naMepeHuun
BbICOTbl Te€na B MOMOXEHUN Cuasa y4acTHUK Cagurcs Ha CKaMenky, mocTtaBvmB 06e CTYNHW Ha Mon M MpUXnMasichb
nneyamm uU AroguuamMm K cTeHe, rmsaas nNpsMo Breped. Mamepsanca poct OT nona, a 3ateM U3 3TOW BeNUYUHBI
BbluMTanack BbiCOTa ckamenku (19). Paamax pyk U3Mepsncst Kak pacCTosiHME Mexay KOHYMKaMu cpedHuX nanbues
NpaBoW U FIEBOW PYKM NPU MakCUMasnbHOM BbITAIMBAHUW PyK B CTOPOHbI Ha YPOBHE MfieY, Mpu 3TOM YYaCTHUKU
CTOSANM CrnHON K cTeHe (14).

dusnonornyeckne napameTpbl BKMOYANM MbIWEYHYI0 BbIHOCIMBOCTb, CKOPOCTb, ObICTPOTY, FMOKOCTb, BpeEMS
peakumnn 1 aHa3poOHY MOLLHOCTb. TecT Ha MMOKOCTb 3akroyarncs B BbITATMBaAHMMN PYK B NMOMNOXEHUN CUAA HA Mony.
Y4acTHUK cagurca nepes NMHenKon Anst sMepeHnst TMbKoCTK Tak, YTobbl CTYMHM HAaXOAMMUCbL HAaNpPOTUB OTMETKM
23 cM. YyacTHMKa Npocunu BbITAHYTb PYKM Brnepeq NafoHAMWM BHU3, OfHA pyka MNoBepx [ApYyroW, BLOIMb
N3MepuTENbHOW NMHENKN ANs TeCTUPOBaHWS. BbIMOMHANOCE TP Pa3MUHOYHBIX HAKMOHA, BO BPEMS TPETbEro
MaKCMManbHOro HaKMoHa y4YacTHUKa MpoCUNu 3agepxaTbCs B JOCTUTHYTOM MONOXeHMn Ha 1 cekyHay. PacctosiHue
BO BpEMsS YETBEpPTOro HaKMoHa Y4YWUTbIBANOCb Kak abConioTHbIV MokasaTenb TecTa Ha BbITArMBaHWE pykK B
nonoxeHunu cuasa Ha nony (5).

Ons un3mMepeHus BpeMeHW peakuuuM WCMbITYEMbI BCTaBan Ha MaT Afs NPbDKKOB neped YCTPOMCTBOM AN
n3mepeHnss BpemeHn peakuum (komnavusa Catpan, MpaH), 3atem ero npocunu B OTBET Ha 3PUTENbHbLIA CTUMYH,
NnocTynawLMin cnpaBa WnNu crieea, CABWMHYTb HOry C Marta. TecT MOBTOPSASCHA TPWXKAObl, Ny4Ywuid pes3ynbTaT B
MunnucekyHaax (Mc) 3a4nTbiBarncst kKak Bpems peakuny y4acTHUKA Ha 3pUTenNbHbIA CTUMYI, NOCTYNALWMA C OAHON
M3 OByX CTOpOH (18). [Ona OLEeHKM CKOpOCTM Wucnonb3oBascs crnpuHtepckuii Ger Ha 40 sappoB. TecT Ha
nogTtarMBaHve (NagoHamu Kk cebe) mcnomnb3oBanca AN OUEHKM MbILEYHOW BLIHOCIMBOCTW, a [AOJ19 OLEHKU
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BbIHOCNNMBOCTM MbiLLL, BPIOLLIHOrO Mpecca MCMnonb3oBancsd TecT NogbeMa Topca C COrHyTbIMWM HOramu B TeyeHune 1
MWHYTBI. B nocnegHem TecTe yyacTHMKa NMpOCUNM CLENWUTb PYKW B 3aMOK 3a rofioBOW M Npu Nogbemax KacaTbCs
noktamun 6egep, B TO BPEMS Kak NapTHep yaepXvsan ero 3a LWUKONOTKW. [ns oueHKM BbICTPOThI MCNonb3oBancs
YernHOYHbIN TecT 4x9 M. B KoHLE Kaxaoro 9-MeTpoBoro oTpeska y4acTHUK npukacancsa pykow k gatyunky (16).

CraTtuctuyeckun aHanum3. Bce onucatenbHble [aHHble Bblpaxanucb Kak cpegHee 3HaveHue *  SD.
Cratuctnyeckoe cpasHeHue rpynn FS T GR nposogunocb npu nomowwm kputepuss CTblogeHTa He3aBMCUMOW
Bblbopkmn (P < 0.05). [ina cTaTUCTMYECKOro aHanu3a MCnonb30Banock nporpammHoe obecnedeHne SPSS, Bepcusi
16.

PE3YIIbTATbI
[MapameTpbl Y4aCTHUKOB U pe3ynbTaTbl aHTPONOMETPUYECKMX U3MEPEHUI npuBedeHbl B Tabnvue 1. PesynbTathl
TECTOB Ha (pM3MYEeCKyt0 MOArOTOBKY OTpaxeHbl B Tabnuvue 2.

Tabnuua 1- OnucaTtenbHble AaHHbIe YH4aCTHUKOB N pe3yrbTaTbl aHTPONOMETPUYECKNX I/13MepeHMl71

BospacTt Bec (kr) PocT (cm) Bb! K
ner cM
Fpeko-pumckasa 20 23.05+1.95 82.90+20.42 176.50+9.09 94.25+5.33 180.25+11.55
6.
BonbHas 6. 13 24.54+3.43 80.69+18.89 172.62+7.14 94.23+4.36 178.62+9.72

He 6bIn0 BbIABNEHO AOCTOBEPHbLIX Pa3nmynin aHTPONOMETPUYECKNIA NokasaTenen mexay rpynnamm (P > 0.05).

Tabnuua 2- Bpems peakuuMu Ha OBYCTOPOHHME 3pUTEfbHbIE CTUMYIbl, MbIWEYHas BbIHOCIMBOCTb, MMOKOCTb,
ObICTPOTa M CKOPOCTb

Bpewms
YenHo4H c BbiTsir-e pyk Mogbem
% NPUHT Ha Moataruea peakuum Ha
bt Ger 40 apgoB (c) B Non. cvaA  ua (n) bl TOPCa uTenbHLIN
4x9 M (c) P (cm) (n/mMuH.) P
lpeko- 8.48+0.5
puMckas 6. 5 4.90+0.25 40.25+5.41 33.95+11.73 68.30+5.71 358.35+58.81
BonkHas 6. 2'311'0'3 512+0.87  39.77+5.68  30.77+9.65  76.00+9.29 377.69+60.37

CpaBHeHue nokasaTenen unsan4eckon NOAroTOBKM ABYX rPyMn nokasano, YTO N0 BpEMEHW peakumn Ha 3puTenbHbIN
CTUMYF, NOATAMMBaHUSAM, BbITATMBAHUIO PYK B MOMOXEHUM CMAA N YenHOYHOM Bere 4x9 m 6opubl rpeko-prMCKOro
CTUNS NoKasanu nydwme pesynbTaTbl, 4eM 6opuUbl BOMbLHOMO cTund. M, HanpoTtuB, B nogbemax Topca u 6ere Ha 40
ApaoB 6opLbl BOMbHOIO CTUMS MoKasanu nydwuve pesynbTatbl, 4em 6opubl rpeko-pumckoro ctund. OgHako atu
pa3nuuusa 6binm cTaTucTudeckn HegoctoBepHbimu (P > 0.05).

OBCYXOEHUE

Mo pesynbTaTtam aHTPOMNOMETPUYECKMX M3MepeHMI obe rpynnbl HEe OTNMYanMCb MO BbICOTE Tena B MOMIOXEHWM
cvas, ogHako pasmax pyk 60pLoB rpeko-pumckoro ctuns 6uin 6onblue, Yem y 6opLOB BOMBLHOrO CTUISA. OTO MOXET
ObITb CBA3aHO CO CTaHOAPTHbLIMW MpUeMamMmn FpeKko-pumckor BGopbbbl. [MO3TOMYy OTpbIB CONEpHUKa OT KoBpa W
nepesopoT, 6pocok npornbom, a Tawke 6pOCOK BpaLLasCb (HakaToM), ABNATCA pacnpoCTPaHEHHbIMU NprueMamu B
cxBaTkax 6opuoB rpeko-pumckoro ctuns. CnegosatenbHO, 60MNbLLIOK pa3max pyk MoxeT BblTb BuomexaHn4eckum
NnpevMyLLIECTBOM B Ipeko-pumMmckor 6opbbe (18). Kpome Toro, pasmax pyk ydacTHUKOB (0COGEHHO ©OpLOB rpeko-
puMMCKOro cTuns) obin Gonblie Mx pocta. ATU pe3ynbTaTbl COrNacylTca C AaHHbIMK uccreaoBaHus Mirzaei et al
(2011) (18). Takum obpa3om, paaMmax pykK, MPEBbILLAIOLLMIA POCT, MOXET ObITb 3heKTUBHBIM (hakTOpPOM B Gopbbe.

Mo pesynbTatam OaHHOIO MCCNeAoBaHWsi BbICOTA Tena UCMbITYEMbIX B MOJMIOXEHWU CUAA NpeBbiana AnvHy Hor.
OTu pesynbTaThl NOATBEPXKAATCA UccnegoBaHneM Tanner, nokasasBLuM, YTO y 60pLOB OTHOCUTENBHO UX pocTa
KOpOTKME HOrMM. OTO KayecTBO MO3BOMSET WM fydlle CcoxpaHsaTb pasBHoBecue (17). Kpome ToOro, cornacHo
pesynbTataM HawWux MWCCneaoBaHWN, BbiCOTa Tena B MOMOXEHMU cuasi B obeux rpynna He oTnuMyanach;
cnepoBaTtenbHO, pa3Max pyk B Oopbbe umeeT Oonee BaXHOe 3HAYeHWE [Nsi BbICOKOW pPe3yribTaTMBHOCTU.
CornacHo gpyrmm uccnenoBaHusiM, CKOPOCTb M BbiCTpoTa sABNATCA 3dEKTMBHBIMKU (hakTopamu B 6opbbe, a y
yCneLLHbIX 60pLOB YPOBEHb CKOPOCTM M BbICTPOTHI Bbiwwe (18, 10).
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B Tecte Ha ckopocTb GOpLbl FPEKO-PUMCKOrO CTUIIS MoKasanu nydwune pesynbTaThl, Yem 60pLbl BONIBHOIO CTUNS,
OfHaKO pasnuyue 6bINo CTaTUCTUYECKN HEeOOCTOBEpHbIM. B TecTe Ha ObICTPOTY nydwime nokasatenu Obinu y
OOpLOB BOMBHOIO CTWMS, HO pas3nuune Tawkke He Oblo CTaTUCTMYEeCKM JOCTOBepHbIM. [MockonbKy ObicTpoTa
Y4aCTHMKOB B OOMbLLOW CTENeHU 3aBUCUT OT COXpaHeHusi paBHoBecus (1, 8), a y 60pLOB BONBHOMO CTUMS LIEHTP
TSDKECTM NpU BbIMNOMHEHUN NPUEMOB BO BPEMSI CXBaTKM PaCMoNioOXeH Huke (MOonoXeHwe CTos), 3TOT nokasaTernb
MOXET oOKasblBaTb BIMSHME HA COXpaHeHue paBHOBecus M nydwyk ObicTpoTy. CnepoBaTenbHO, nydlive
pe3ynbTaTtbl 60pLOB BOMBHOrO CTUMS B TECTE Ha ObICTPOTY OO BACHUMBI.

B Tecte Ha Bpemsi peakuun 6opubl BONBHOMO CTUIS MoKasanu nyylume pesynbTaTtbl, Yem Bopubl rPeKo-pUMCKOro
CTWNS, 0OHaKO pasnmumne Gblfo CTaTUCTUYECKM HeJoCTOBEPHBLIM. 1o Bceit BUAMMOCTU, B CBSA3M C pasHooGpasvem u
XapaKTepoM MpYeMoB B BONbHOW Gopbbe nyylee Bpemsi peakumn y GOpLOB BOJSIbHOTO CTUNS UMeEeT noh coGol
OCHOBaHMS.

B Tecte Ha nogbem TOpca C COrHYTbIMWU HOramu ©G0pLbl BOMBLHOrO CTUNSA MoKasanu fyylwve pesynbTaTbl, YeMm
GopLbl rPEKO-PUMCKOrO CTUIS, @ B TecTe Ha MOATArMBaHuMe Oopubl FPeKo-puMCKOro CTUIS Mokasanu nydwiune
pesynbTaTtbl, 4YeM 6opubl BOMNBHOIO CTUNHA, OAHAKO pasnuyns ObinmM CTaTUCTUYECKN HEOOCTOBEPHbIMWU. ITU
pe3ynbTaTtbl Nokasanu, YTo Gopubl rpeko-pMMcKoro ctuns obnagatoT 6onbluen BbIHOCIMBOCTBIO MbILL, BEPXHEN
yactTu TynoBuwa, a y 6opuoB BOMbHOrO CTuns 6Gonee BbIHOCNMBBLI MbllLbl OptowHOro npecca. CornacHo
nccnegosanuno Yard n Comstock (2008), 6opubl rpeko-pumckoro ctung 6onee noasepxeHbl TpaBmam nievesoro
nosica M NOKTA, a y GOpUOB BOMBHOrO CTUMSA Yalle oTMevalTcs TpaBmbl Hor (20). CnepoBaTtenbHO, BbiCOKasi
BbIHOCNMBOCTb MBbILLL, BEpPXHEM 4actu Tynosuwa y 60puUOB rpeKko-pyuMCKOro CTUMAS M MbIWL, HWKHEN 4acTu
Tynosuwa y 60pLOB BOMBHOIO CTUNSA MOXET OKasblBaTb BUSHME HAa YMEHbLUEHMEe 4YacToTbl TpaBMMpPOBaHuA. B
TecTe Ha BbITArMBaHWE pyK U3 MOJOXeHUs cuas GopLbl rPEKO-PUMCKOro CTUIS Nokasanu nyyme pesynbTaThbl, Yem
Oopubl  BOMBHOrO  CTWMS, OOHAKOo pasnuMune ObINo  CTaTUCTMYECKUM HedocToBepHbIM.  MccnepoBaHus
CBUOETENbCTBYIOT O TOM, 4YTO afekBaTHas MMOKOCTb Heobxoauma BO MHOMMX aTakylowux U 0BOpOHUTENbHbLIX
cuTyaumsix (16). T'mbkocTe B TazobeOpeHHbIX CycTaBax M Horax no3sonseT Gopuy B OOOPOHUTENBHOW MO3uunn
caenaTb UEHTp TskecTn Hwke (16). MmbkocTb Takke no3sonseT TkaHAM Tena 6opua gedopmupoBaTbCcs B
OOCTaTOYHOW CTeneHn 1 n3bexartb paspbiBa, a Takke BbIBOPAYMBATLCH U3 CIIOXKHbBIX MO3ULWA, YTO NpU OTCYTCTBUU
rmbkocTu npueerno 6bl K TpaBMUPOBaHUIO (7).
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dakTopoB. ViccnepoBaHve n onpegeneHne ypoBHS hr3nyeckon NoAroToBKM OOpLOB MOXET AaTb Oopuy 1 TpeHepy
nHdopmaumio o cnocobHocTax Gopua M No3BONUTL UM caenatb NpaBuUNbHbLIA BbIGOp Buaa 60pbbbl (CBOGOAHKIN
UK rpeKo-pUMCKUA CTUNB).
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RESUME
Le but de cette étude était d'étudier les différences de condition physique et de mesures anthropométriques entre
gréco-romaine et lutteurs freestyle. Trente-trois lutteurs d'élite iraniens (Freestyle, dge: 24,54 + 3,43 années, N =
13) et (gréco-romaine, a I'age: 23,05 + 1,95 années, N = 20) qui ont été invités & des camps d'entrainement ont
participé a cette étude. Les traits anthropométriques la hauteur, la hauteur d'assise, le bras de vie, et les traits de
conditionnement physique inclus flexibilité (sit-and-atteindre test), I'endurance musculaire (pull-ups et les genoux
pliés sit-ups), I'agilité (4 x 9 m course navette), la vitesse (40 m sprint), et le temps de réaction visuelle bilatérale. La
comparaison statistique du freestyle et des groupes de lutte gréco-romaine a été réalisée a partir d'échantillons
indépendant test t (P < 0,05). Les résultats indiquent que la vitesse, le temps de réaction, la souplesse et pull-ups
essais, les lutteurs gréco-romains étaient mieux que les lutteurs de style libre, et en agilité et genoux pliés sit-ups
teste les lutteurs freestyle étaient meilleurs que les lutteurs gréco-romains. Cependant, ces différences n'étaient pas
statistiquement significatives.
MOTS CLES: l'anthropométrie, Libre, Gréco-romaine, Fitness, Lutte
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ABSTRACT

This study aims to identify the relationship between the ACTN3 gene, maximum strength and explosive power,
utilizing maximum strength tests, and some explosive power tests. The sample of this study consisted of 9 subjects,
8 of whom were cadet beginner wrestlers (between the age of 12-14 years), in addition was one adult international
level wrestler. To test whether this gene has the ability to predict the wrestler's level of muscle strength we
compared the lengths of the gene under study in the beginners and the international wrestler by using restriction
enzymes. The main results indicated that there are 8 enzymes that succeeded in differentiating between the
international wrestler and junior wrestlers in the length of this gene, while 4 did not succeed. The results also
indicated that the gene ACTN3 (R577X) can predict the expected level of muscle strength of the cadet wrestlers, as
there were 2 cadets with a ACTN3 gene length similar to the international level wrestler. The similarity in the
constituent amino acids for muscle protein was also observed, along with the existence of a direct relationship
between some maximum muscle strength and explosive power tests and the length of ACTN3 gene.

KEYWORDS: ACTNS3; R577X; maximum muscular force; muscular strength; maximum strength; explosive power.

INTRODUCTION

Among the factors that determine the access to higher levels in any athletic activity, is the identification of the
specific attributes that are required for success, along with a training model that develops these attributes to the
needed levels. The selection of athletes, according to how their emerging capacities will match the needed
specifications for success, is an important first stage. In modern sports with the rapidly rising level of achievement,
this is an important problem to solve for sport scientists.

The major story in the genetic aspects of muscular strength and power continue to be the investigation of the
R577X nonsense polymorphism in the ACTN3 gene. First reported in 2003, (12) the advantage provided by the
ACTN3 gene for sprint and power-related athletes was identified. The X/X genotype has been associated with sprint
and power-related performance in several studies (3,7). The underlying genotype associations with performance,
examining various aspects of muscular strength, mass, and power has also been studied (1,5,8,9). The subsequent
studies have generated less consistent findings than the initial investigations, which were focused almost solely on
elite athletes.

In order to become an Olympic champion, the player must be hard worker and persevere in training, but this is not
the main factor in the process of sporting excellence. Now molecular biology and the discovery of DNA have led to
the identification of certain genes that affect the level of excellence in sports generally and muscle strength and
activities specifically, that require explosive power.

The ACTN3 (R577X) gene controls the encoding of the muscle protein a actinin 3, and is one of the most important
genes that affect and contribute to the genetic differences in muscle performance, adaptation in exercise, work and
response to training (7). Scientists now believe that the ACTN3 (R577X) gene may be one of the factors that affect
the natural variation in the function of the muscle (12).

Elite performance is not achieved through hard training alone, and the presence of the gene ACTN3 (R577X) allows
for a fast muscle contraction speed, which is essential for the athletes and sports who require quick and powerful
performance. Because of the pivotal role played by this gene in the generation of power at high speeds, the ability
to adapt to exercise training and is strongly commensurate with competitive requirements, the use of molecular
biology technology may help us in the future in the selection of athletes who carry the genetic characteristics
appropriate to the type of physical activity that would qualify them to reach the summit performance in activities that
require a great deal of muscle strength (12).
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Hence the aim of this study is first to identify the differences between the genetic implications of ACTN3 (R577X)
gene for beginners, as well as the international wrestler, and secondly, investigate the relationship between the
genetic implications of the ACTN3 gene and the level of maximum force and explosive power for beginners as the
basis for selection.

METHODS

Maximumal force muscle tests and explosive power tests were performed on the 8 beginner wrestlers, who did not
participate in competitive tournaments, as well as an accomplished Egyptian international wrestler. Blood samples
were taken from wrestlers and transferred to the laboratory of molecular biology. From each individual, 5 ml blood
was collected in EDTA. DNA was extracted from lymphocytes using the salting-out method (8). Total DNA was
extracted from the blood of the subjects by using the phenol-chloroform method. One pl of the resuspended pellet
was checked by gel electrophoresis for the presence of DNA (4).

Polymorphisms were detected by PCR and RFLP (Ddel), using forward primer 5¢-
CTGTTGCCTGTGGTAAGTGGG-3¢; reverse 5¢-TGGTCACAGTATGCAGGAGGG-3¢, which correspond to
adjacent intronic sequence (3). The standard polymerase chain reaction (PCR) program for amplification of
mitochondrial NADH dehydrogenase ACTN3 gene was 30 - 35 cycles; one minute, 94°C; two to three minutes,
45°C; and three minutes, 72°C. Products of PCR were isolated after separation by agarose gel electrophoresis,
using a 3mm x 6mm 12-well comb. Ethidium bromide was used to stain PCR products in the gel
(50mg/100mI1XTAE) for ten minutes. The PCR products (bands) were viewed under a UV lamp and then cut from
the gel. Glass milk DNA purification (Gene clean kit) was used to purify the gene from the agarose gel. Three
microliters of the amplification products were visualized on 0.8% ethidium bromide stained agarose gel to check the
quality of amplification. The remaining 7 ul were mixed with 53pl bidistilled-H,0 and divided into 10 u1 aliquots for
enzyme digestion (5).

Figure 1: DNA genome from human blood.
Column 1 represents DNA of the international
wrestler. Columns 2-9 represent DNA of beginner
wrestlers

Measurement of maximum strength and explosive power

Maximum force was measured using 5 tests, a one repetition maximum (MR1) for each of five weight lifting
exercises. Explosive power was measured by 4 tests (vertical jump, standing broad jump, seated and standing
medicine ball heave). The best distance achieved in each test was recorded.

RESULTS

Table 1. Subjects’ personal characteristics and body posture (M+SD)

sample Variable
P Age (year) Height (cm) Weight (kg)
International wrestler 27 174 84
Beginner 13.9+0.7 160.2+3.75 50.7+2.4
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Table 2. Differences lengths and sizes ACTN3 gene after digesting nitrogenous bases of the gene

sample Apal Enzyme Avill Enzyme Bbel Enzyme Hindll Enzyme
1 2 3 1 2 3 1 2 3 1 2 3
model 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 883 | 1820 -
2 60 | 2643 - 178 | 1174 | 1351 | 144 | 1206 | 1353 | 346 | 883 | 1474
3 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
4 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 883 | 1820 -
5 60 | 1047 | 1596 | 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
6 60 | 1047 | 1596 | 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
7 60 | 1047 | 1596 | 178 | 1174 | 1351 | 1206 | 1497 - 346 | 883 | 1474
8 60 | 2643 - 178 | 1174 | 1351 | 1206 | 1497 - 346 | 883 | 1474
9 60 | 1047 | 1596 | 178 | 2526 - 1206 | 1497 - 346 | 883 | 1474

Figures 2-5 show the restriction enzymes Apal-Avill-Bbel-Hindll were able to differentiate between the lengths and
sizes in the ACTN3 gene after digested nitrogenous bases.

Figure 2: lengths and
sizes of ACTN3 gene after
Apal Enzyme digesting
gene nitrogenous bases

Figure 3: lengths and sizes
ACTN3 gene after Avill
Enzyme digestion

3456789
= Figure 5: lengths and
sizes ACTN3 gene after
Hindll Enzyme digestion

Figure 4: lengths and
sizes of ACTN3

after Bbel Enzyme
digestion

Table 3. Differences in lengths and sizes of ACTN3 gene after digesting nitrogenous bases of the gene
Msel Enzyme Sacl Enzyme Scal Enzyme Enzyme Smal

sample | 2 3 1 2 3 4 1 2 3 1 2 3

model 36 320 | 2347 | 121 | 525 | 899 | 1158 | 101 | 2602 - 1273 | 1430 -
36 320 | 2347 | 121 | 525 | 899 | 1158 | 76 101 | 2526 | 1273 | 1430

320 | 2383 - 121 | 1158 | 1424 - 76 101 | 2526 | 315 | 1115 | 1273
36 320 | 2347 | 121 | 525 | 899 | 1158 | 101 | 2602 - 1273 | 1430 -
320 | 2383 - 121 | 1158 | 1424 76 101 | 2526 | 1273 | 1430

121 | 525 | 899 | 1158 | 76 101 | 2526 | 315 | 1115 | 1273

OO N|O(OAIWIN

320 | 2383 -

36 320 | 2347 | 121 | 525 | 899 | 1158 | 76 101 | 2526 | 315 | 1115 | 1273
320 | 2383 - 121 | 525 | 899 | 1158 | 76 101 | 2526 | 315 | 1115 | 1273
320 | 2383 - 121 | 525 | 899 | 1158 | 101 | 2602 - 315 | 1115 | 1273
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Figures 6 - 9 show that the restriction enzymes Msel-Sacl-Scal-Smal were able to differentiate between the lengths
and sizes of ACTN3 gene after digestion.

MI 23456789

Figure 6: lengths and
sizes ACTN3

after Msel Enzyme
digesting gene
nitrogenous bases

Figure 8: lengths and sizes
ACTNS3 after Scal Enzyme
digesting gene

nitrogenous bases

Figure 7: lengths and sizes
ACTNS3 after Sacl Enzyme

digesting gene nitrogenous
bases

Figure 9: lengths and sizes
ACTN3 after Smal Enzyme
digesting gene nitrogenous
bases
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Table 4
Differences in the comeosition of Erotein according to the Eroeortions of amino acids of the samele under consideration

Model
S (International 3 4 5 6 8 9
_ , Code | ™ wrestler)
Apirio acids N % | N[ % | N] % [ N] % [ N] % [ N] % [ N] % [ N] % [ N] %
Leucine L 96| 10.65| 96 | 1065 | 95 | 10.54 | 96 | 10.65 | 96 | 1065 | 96 | 1065 | 96 | 10.65 | 97 | 10.75 | 96 | 10.65
Tyrosine Y 21 233 | 21 2.33 21 2.33 21 2.33 21 2.33 21 2.33 21 2.33 21 2.33 21 2.33
Threonine T 40 444 | 40 | 4.44 40 | 4.44 40 44 4 40 4.44 40 444 | 40 | 444 40 | 443 | 40 | 444
Lysine K 47 5.22 | 47 5.22 47 5.22 47 5.22 47 5.22 47 522 | 47 5.22 47 5.21 47 5.22
Valine V 43 477 | 43 | 477 43 | 477 43 4.77 43 | 4.77 42 466 | 43 | 4.77 43 | 477 | 43 | 4.77
Tryptophan W 17 1.89 | 17 1.89 17 1.89 17 1.89 17 1.89 17 1.89 17 1.89 17 1.88 17 1.89
Serine S 38 422 | 38 | 4.22 38 | 4.22 38 4.22 38 | 4.22 38 | 4.22 38 | 4.22 38 | 4.21 38 | 4.22
Proline P 29 3.22 | 30 3.33 29 3.22 29 3.22 29 3.22 29 3.22 29 3.22 29 3.22 29 3.22
Methionine M 28 3.11 | 28 3.11 28 3.11 28 3.11 28 3.11 28 3.11 28 3.1 28 3.1 28 3.1
Phenylaianine F 30 3.33 | 30 3.33 30 3.33 30 3.33 30 3.33 30 3.33 30 3.33 30 3.33 30 3.33
Alanine A 82 9.1] 81 8.99 82 9.1 82 9.1 82 9.1 82 9.1 82 9.1 82 9.09 82 9.1
Aspartic acid D 53 5.88 | 53 5.88 53 5.88 54 5.99 53 5.88 53 5.88 53 5.88 53 5.88 53 5.88
Histidine H 20 222 | 20 2.22 20 2.22 19 | 2.11 20 2.22 20 2.22 20 2.22 20 2.22 20 2.22
Isoleucine I 47 5.22 | 47 5.22 47 5.22 47 5.22 47 5.22 47 5.22 | 47 5.22 47 5.21 47 5.22
Glycine G 50 555 | 50 5.55 50 5.55 50 5.55 50 5.55 51 66.5 50 5.55 50 5.54 50 5.55
Glutamic acid E 88 9.77 | 88 9.77 88 9.77 88 9.77 88 9.77 88 9.77 88 9.77 88 9.76 88 9.77
Asparagine N 39 433 | 39 | 4.33 39 | 4.33 39 4.33 39 | 4.33 39 | 4.33 39 | 4.33 39 | 4.32 39 | 4.33
Glutamine Q 54 599 | 54 5.99 55 6.1 54 5.99 55 6.1 54 5.99 54 5.99 54 5.99 54 5.99
Arginine R 67 7.44 | 67 7.44 67 7.44 67 7.44 66 7.33 67 7.44 67 7.44 67 7.43 67 7.44
Cysteine C 12 1.33 | 12 1.33 12 1.33 12 1.33 12 1.33 12 1.33 12 1.33 12 1.33 12 1.33
901 901 901 901 901 901 901 902 901
Table 4 shows the structure of proteins in the international player and beginners, and the percentage and number of amino acids for protein actin as a
result of gene ACTN3.
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Table 5. Spearman correlation coefficient between the genetic imelications for gene ACTN3 and maximum force

Tests A_CTN_3 ge_netlc
implications
Bench press 0.712*
_ Preacher curls 0.445
Mef‘x'm“m Sit-ups 0.833*
orce
back extension 0.825*
Half squat 0.889*

* significant correlation at 0.05 level

Table 5 shows that there was a strong correlation between 4 of the 5 tests of maximum force and the implications of
genetic gene ACTNS3.

Table 6. Spearman correlation coefficient between the c_)enetic imelications for gene ACTNS3 and explosive power
ACTN3 genetic

Tests . 2
implications
Broad jump 0.732*
Explosive Vertical jump 0.814*
power Medicine 2 hands standing 0.828*
ball heave 2 hands sitting 0.744*

* significant correlation

Table 6 shows that there was a strong correlation between tests of the explosive power and the genetic implications
fof gene ACTN3. the correlation coefficients were between 0.732:and 0.828, at the 0.05.level of significance.

DISCUSSION

Fig. 2 shows that the restriction enzyme (Apal) differentiated between members of the research sample in the
lengths and sizes gene ACTN3 was digested. Beginner subjects (2-3-4-8) had identical volumes (60-2643). The
beginner subjects (9-7-6-5) measured (60-1047-1596). However in fig. 3, with the enzyme (Avill) the subjects
clustered into two different groups. Beginner subjects (3-4-5-6-9) were cut to similar sizes (178-2526). The others
(2-7-8) were (178-1174-1351).

Fig. 4 shows the digestion with the enzyme (Bbel) resulted in two groups. Subjects (2-3-4-5-6) had values of (144-
1206-1353), and subjects (7-8-9) values were (1206-1497). Figure 5 shows the use of enzyme (Hindlll) partitioned
the subjects with (2-3-5-6-7-8-9) having similar volumes (346-883-1474). The remaining subject (4) was (883-1820).

Fig. 6 shows that the enzyme (Msel) differentiate between subjects (2-4-7) with similar (36-320-2347), and subjects
(3-5-6-8-9) were (320-2383). In fig. 7, we see the digestion by enzyme (Sacl) and it showed differences between
subjects (2-4-6-7-8-9) measuring (121-525-899-1158), and subjects (3 and 5) were (121-1158-1424).

Fig. 8 shows the effects of enzyme (Scal) with subjects (2-3-5-6-7-8)) with values of (76-101-2526), and subjects (4
and 9) were (101-2602). However, in fig. 9, the use of the enzyme (Smal) showed subjects (3-6-7-8-9) with volumes
of (315-1115-1273) and subjects (2-4-5) were (1273-1430).

Table 4 shows the percentage and number of amino acids for the protein actin as a result of gene ACTNS3 for
international player and beginners also refers to mutations in the composition of the protein resulting from mutations
that occurred in the ACTN3 gene, but beginner subjects 7 and 9, did not show any mutations in protein structure.

CONCLUSIONS
The study found that the enzymes Apal-Avill-Bbel-Hindlll-Msell-Sacl-Scal-Smal can be used with the gene ACTN3
to successfully differentiate between the study samples.

The ACTNS3 gene can be used when selecting wrestlers for participation in the sport and predict their future
capabilities for maximum force and explosive power production as they progress through the training process.

The study found that subjects 7 & 9 are the equivalent of an international level athlete in the composition and the
length of the gene ACTNS3, as well as the composition of the protein product of the gene. It is proposed that if these
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subjects are trained in a scientific manner they could reach a world-class level of performance, based on hteir
genetic potential for muscular strength and power production.
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MEH ACTN3 U El0 CBA3b C MbILLEYHOWU CUNON
KAK ®AKTOPOM OTBOPA BOPLIOB

Axmepn X. Caap

OTpeneHve TEOPETUYECKOTO N NPUKITAAHOMO U3YYEHUsI CMOPTUMBHBIX e4UHOB60PCTB, hakynbTET PU3N4ECKOrO
BOCnuTaHus, YHuBepcuteT benxa, Ervner
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PE3IOME

Llenblo gaHHOro uccrnegoBaHus SBMSIETCS BbiiCHEHME B3aMMocBA3M reHa ACTN3, MakcMmanbHOW cunbl Y
B3PbIBHOM MOLLHOCTW MpPU MOMOLLM TECTOB HA MaKCUMAaIbHYO CUMY N HEKOTOPbLIX TECTOB Ha B3PbIBHYH MOLLHOCTb.
Bbibopka gaHHOro muccrnegoBaHusa coctosinia M3 9 y4yaCTHMKOB, B TOM uucrie 8 HaumHarowmx 60opLoB-KageToB
(Bo3pacT 12-14 neT) n ogHoro B3pocroro 6opua MexayHapoaHOro ypoBHS. YTobbl onpeaenvTb, MOXHO N Ha
OCHOBaHMM YKa3aHHOr0 reHa CrnpOrHO3MpOBaTb YPOBEHb MbIWEYHOW Ccunbl Gopua, Mbl CpaBHMBaNM OJIMHY
N3y4aeMoro reHa y HaumHarowmux 6opuoB 1 6opua MexayHapogHOro YpoBHSA Npu NOMOLLM hePMEHTOB PECTPUKLNN.
OcHoBHble pe3yrnbTaThl Nokasanu, YTo 8 oepMeHTOB MO3BONSAOT BbIABUTL Pa3NuUyust B ANIMHE reHa mexay 6opuom
MeXAyHapoOHOro Kracca M ero MonogbiMy Konneramu, a 4 — He no3BonsitoT. Takke OblNo BbISIBNEHO, YTO reH
ACTN3 (R577X) no3BonsieT cnporHo3vpoBaTh OXMOAEMbIN YPOBEHb MbILLIEYHOWN cunbl OOpLIOB-KaAeToB, Tak Kak y 2
kageToB anvHa reHa ACTN3 6bina 6nmska k agnvHe reHa y 6opua mexayHapoAaHoro knacca. Takke Habntoganoch
CXOOCTBO COCTaBa aMWHOKUCIIOT MbIleYHOro 6enka u Hanmune HenocpencTBEHHOM CBSA3WM MEXAY HEKOTOpbIMU
TeCcTaMy Ha MakCMMarbHYH MbILLEYHYH CUITY 1 B3PbIBHYO MOLLHOCTb M AnvHon reHa ACTN3.

KNMKOYEBDBIE CITOBA: ACTN3; R577X; MakcumarbHasi MbilLledHasi cuna; MbllledHas cuia; MakcumanbHasa cuna;
B3pbIBHAst MOLLHOCTb.
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BBELOEHUE

OOHUM U3 (PaKTOpPOB, OMpendenslWmnx BO3MOXHOCTb [AOCTMYb BbICOKOTO YPOBHS B OGOV CMOPTUBHOM
AesiTENbHOCTU, SIBMSIETCS BbISIBIIEHME OCODbIX KayecTB, HEOOXOAMMBIX ANs ycrexa, a Takke pa3paboTka CXembl
TPEHVPOBOK AJ1 PasBUTUA ITMX KAYeCcTB A0 HYXKHOro ypoBHsl. OTGOp CMNOPTCMEHOB B 3aBUCUMMOCTW OT TOrO,
HacKOJIbKO WX MOTeHUMarnbHble CNoCOOHOCTM oTBevalT TpebGoBaHUSIM YCMELWHOCTU, SBMAETCH BaXXHbIM MepBbIM
aTanoM. B coBpemMeHHOM cropTe ¢ BbICTPO pacTyLMM YPOBHEM OOCTWKEHUIA 3TO NpeacTaBnseT cobol akTyarbHyto
npobnemy, CTOSILLYIO Nepes y4eHbIMM B 06nacTy cnopra.

OCHOBHbIM HanpasfieHVeM WCCMNEedOBaHUN TEeHEeTUYECKUX acneKkToB MbILWEYHON CuMbl U MOLLHOCTM SBRASEeTCs
nsydeHne nonumopdunama R577X no Tuny HoHceHc-myTaumm B reHe ACTN3. B 2003 r. BnepBble NOSBMNUCH
coobuweHnsa (12) o BbisBNeHun obycroBneHHblx reHom ACTN3 npevmyLlecTB CNpUHTEPOB U CMOPTCMEHOB,
3aHMMalOLLMXCSH CWUMOBbIMM BuAaMu cropTta. Heckonbko wccrefoBaHWi Mnokasanu, 4YTo reHotun X/X cBsidaH C
pe3ynbTaTMBHOCTLIO B CMPMHTE M CUNOBBIX Buaax cnopTta (3,7). Takke udyyanacb umerowasi BakHoe 3HaveHue
CBSA3b rEHOTUMA C Pe3yrnbTaTUBHOCTBIO, NP 3TUM YYUTLIBANIUCh Pa3fUYHbIE ACMEeKTbl MbILEYHOW CUIbl, Macchbl U
mowHocTn (1,5,8,9). [danbHenwme pesynbTaTel OblM MeHee nocnegoBaTenibHbl, YeM pe3ynbTaTbl MepBbIX
nuccregoBaHui, rae u3yyYanucb nokasartenu noYTy UCKIIYUTENBHO CMOPTCMEHOB BbICOKOIO Knacca.

YT106bl CTaTb ONUMMAMNCKMM YEMMUOHOM, UFPOK AOIMKEH BbiTb TPyOontoOMB 1 yNOPHO TPEHMPOBaTbCS, OOHaKO 3TO
He rnaBHas Mpeanochbinka AN BOCXOXAEHMS Ha CMOPTMBHYK BepluvHy. MonekynspHas 6uonorms v oTkpbiTue
ctpyktypbl OHK npuBenu k obHapyxeHutio onpedeneHHbIX reHOB, KOTOpble BAMSAIOT Ha ypoOBEHb MacTepcTBa B
crnopte B LENMOM M YpOBEHb MbIWEYHOW Cunbl B BuAax AeATEnbHOCTW, TPebylolmx B3pbIBHOW MOLLHOCTW, B
YaCTHOCTW.

F'en ACTN3 (R577X) perynupyeT KogupOBaHWE MbILLIEYHOTO Genka a-akTUHWH-3 1 SIBNSIETCA OOHUM W3 BaXKHEMNLUMX
FeHOB, OKa3blBalOLWUX BMWSHWE HaA TreHeTudeckue pas3nuuusa B paboTocnocoOHOCTM Mbiwl, agjantauum K
TpeHupoBkam, paboTe M peakuum Ha TpeHupoBku (7). B HacTosiee Bpemsi ydeHble cumTaloT, 4To reH ACTN3
(R577X) moxXeT OblTb OOHUM M3 DAKTOPOB, BMMSIIOLNX HA €CTECTBEHHbIE Pa3Nnyunst B OYHKLUMOHUPOBAHMUN MbILLILY
(12).

Boiclune gocTmxkeHne He ABMSOTCS pe3ynbTaToM TOMbKO YyCepAHbIX TPEHMPOBOK, a Hannyne reHa ACTN3 (R577X)
obecneunBaeT BbICOKYID CKOPOCTb COKpalLlEeHWs Mblll, 4YTO UMeeT u4pesBbldanlHO 6onblioe 3HaveHne Ans
CMOPTCMEHOB M BUAOB cropTta, Tpebywmx BbICTPbIX U MOLHbLIX AENCTBUMA. B CBSA3M C LeHTpanbHOM porbio,
KOTOpYIO UrpaeT 9TOT reH B reHepuMpoBaHWM MOLLHOCTU MpPW BbICOKOW CKOPOCTM M POPMUPOBAHMM CNOCOBHOCTM
npucnocabnueatbCA K Harpyske Mpu TPEHUPOBKaX, a Takke B CBSA3NM C COM3MEPUMMOCTbIO C TpeboBaHWSIMM
COPEBHOBaHMWIN, MeTodbl MOfeKynsipHoi ©Ouonornm MoryT B Oyayuiem noMovb Ham B OTOOpe CnOpTCMEHOB,
obnagawwmx COOTBETCTBYIOLMMN FEHETUYECKMMU XapaKTepucTUKkamMu AN KOHKPEeTHOro Buaa usmdeckon
aKTUMBHOCTUW, YTO MNO3BONUT MM JOOMTbCH BbICWIMX OOCTWXEHWA B Buaax cropTta, ANA KOTopbix Heobxoamma
Gonblias MbiweyvHas cuna (12).

WTak, uenbo AaHHOro MccrnegoBaHUs SIBNSETCS, BO-MEpPBbIX, onpedennTb pasnuyina Mexgy OCOGEeHHOCTAMW reHa
ACTN3 (R577X) y HaumHawowmx 6opuoB 1 6opua MexayHapogHOro kKnacca, v, BO-BTOPbIX, BblABUTb B3aUMOCBSA3b
mexagy ocobeHHocTaMM reHa ACTN3 M ypoBHEM MakCUMarnbHOW CUMbl U B3PbIBHOW MOLLHOCTU HOBWYKOB, YTO
MOXET CMyXWUTb OCHOBOM AN oTbopa.

METOAbI

TecTbl HAa MakCMMarbHYK MbILLEYHYIO CUMY M B3PbIBHYKD MOLLHOCTb MPOBOAUNUCE C yYacTMeM 8 HauMHaroLmMX
6opLIOB, HE y4acTBOBaBLUMX B CMOPTMBHBLIX COCTSI3@HWAX, M NMPU3HAHHOIO ernneTckoro Gopua MexayHapoOHOro
knacca. Y 6opuLoB 6binv B3ATbl NPOOLI KPOBM M OTNpaBneHbl B nabopaTtopuio MonekynsipHoi Guonorun. Y kaxgoro
yyacTHuKa 6bino B3saTo 5 mn kpoBu B npobupky ¢ AOTA. N3 numdoumToB MeTogoM BbicanmBaHus bbina BolgeneHa
OHK (8). Obwasa OHK Bbigensnack M3 KpOBU Y4YacTHUMKOB C mnomoulbto deHona u xnopodopma. OguH Mmkn
pecycneHaMpoBaHHOro ocajka uccnegosarncg Ha Hanudne JHK meTtogom renb-anektpodopesa (4).

Monumopdumam onpepensnca npu nomowwn MUP u MNOP® (Ddel) ¢ ucnonb3oBaHuemM npaAMoro npanmMepa 5¢-
CTGTTGCCTGTGGTAAGTGGG-3¢; obpaTtHoro npanmepa 5¢-TGGTCACAGTATGCAGGAGGG-3¢,
COOTBETCTBYHOLUMX MOCIEeAoBaTENbHOCTU CMeXHbIX WHTPoHOB (3). CrtaHgapTHas nporpamma nofnvMmepasHou
uenHon peakuuun (MUP) ana amnnndukauumn reHa ACTN3 mutoxoHapuansHon HAJH-gerngporeHasesl coctosna us
30 - 35 uwuknoB; ogHa MuHyTa npu 94°C; aBe-Tpu MuHyTbl npu 45°C 1 Tpu MuHyTbl nNpu 72°C. MpogykTel MLP
N30MMpoBanuchb nocrie BblgeNeHns MeETOLOM anekTpodopesa B arapo3HOM refie C MCnosib3oBaHneM rpebeHkn Ha
12 nyHok 3mm x 6mm. Ons okpacku npogyktoB MNLP B rene npumeHsanca 6pomug atugus (50mr/100mn1xTAE) B
TedyeHve pecsatun MuHyT. MNpoaykTtel MNUP (nonockl) npocmatpuBanuch nog Y®-namnon, a 3aTem Bblpe3anucb 13
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rend. Ouuctka OHK metogom «glass milk» (Habop «Gene clean») ucnonb3oBanocb AN BblAENEHUA reHa us
araposHoro rens. Tpu MUKpoOnuTpa MpoAykToB amnnudumkauum npocmatpuBanuce B 0.8% araposHom rene,
OKpalleHHOM BpoMmnaom aTuaus, Ans NpoBeEpPKM kadecTBa amnnundukauymmn. OcTaBwnecs 7 MK cMelmnBanuch ¢ 53
MK GUOUCTUNNNPOBAHHOW BOAbI M pasgensanuck Ha anukeoThbl No 10 Mkn Ansd dhepMeHTaTMBHOIO NepeBaprBaHuns

(5).

MI 23456789
LA A A A AWEWEN

PucyHok 1: 'eHom [JHK u3 kposu yernoseka. B
cmonbuye 1 — [JHK e3pocrozo 6opua. B cmonbuax
2-9 — []HK HayuHarowux 6opuyos.

U3mepeHne makcumManbHOM CUIbl U B3PbIBHOW MOLLHOCTHU

MakcumanbHas cuna nsmepsanacb npy NOMoOLM 5 TECTOB C MakCMMyM ogHMM nosTopeHnem (MR1) onsa kaxgoro us
NSATU yNpaXKHEHUI Ha NOAbEM TskecTel. B3pbiBHas MOLHOCTb naMepsanach B 4 Tectax (MPbPKOK B BbICOTY, MPbLIKOK
B ONWHY C mecTa, bpocaHne meauuuHbona B MOMOXEHWM CUAs U CTOS). 3anMcbiBanochb Iy4llee pacCTosiHuE,
nokasaHHOEe B KaXKOoOM U3 TeCTOB.

PE3YIIbTATbI
Tabnuua 1. MHanBuayanbHble AaHHbIE YYaCTHUKOB U U3nYecKne napaMmeTpbl SMiSD)
npo6a MepemeHHasn
P Bospacr (ner) Poct (cm) Bec (kr)
Bopeu mexayHapoaHoro 27 174 84
Knacca
HoBuuyok 13.910.7 160.2+3.75 50.7+2.4

Tabnuvua 2. Pasnuuusa B anuHe n pasmepe reHa ACTN3 nocne pacuienneHms asoTUCTbIX OCHOBaHUN reHa

npoba Pepmenm Apal PepmeHm Avill PepmeHm Bhel Pepmenm Hindll
1 2 3 1 2 3 1 2 3 1 2 3
mogens | 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 883 | 1820 -
2 60 | 2643 - 178 | 1174 | 1351 | 144 | 1206 | 1353 | 346 | 883 | 1474
3 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
4 60 | 2643 - 178 | 2526 - 144 | 1206 | 1353 | 883 | 1820 -
5 60 | 1047 | 1596 | 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
6 60 | 1047 | 1596 | 178 | 2526 - 144 | 1206 | 1353 | 346 | 883 | 1474
7 60 | 1047 | 1596 | 178 | 1174 | 1351 | 1206 | 1497 - 346 | 883 | 1474
8 60 | 2643 - 178 | 1174 | 1351 | 1206 | 1497 - 346 | 883 | 1474
9 60 | 1047 | 1596 | 178 | 2526 - 1206 | 1497 - 346 | 883 | 1474
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Kak BngHo us PucyHkos 2-5, pectpuktasbl Apal-Avill-Bbel-HindIl no3Bonsnu BeisiBUTH pasHULy B ANVHE U pasMmepe
reHa ACTN3 nocrne pacliensnieHns 4O a30TUCTbIX OCHOBaHUN.

PucyHok 3: dnuHbl u
pasmepsbi ceHa ACTN3
rocrne pacuensneHus
pepmeHmom Avill

PucyHok 2: [JniuHbl u
pasmepbl ceHa ACTN3,
rosny4eHHble rnocrne
pacujernneHusi asomucmabixX
OCHOBaHULli 2eHa hepmeHmMom
Apal

Figure 4: dnuHbl u
pasmepbi ceHa ACTN3
rocrie pacuwenmneHus
¢epmeHmom Bbel

Figure 5: dnuHbl u
pasmepsbi ceHa ACTN3
rocre pacuernieHusi
gpepmermom Hindll

Tabnuua 3. Pasnuyusa B gnvHe u pasvepe rexa ACTNS3 nocne paciuenneHns asoTmcTbIx OCHOBaHWI reHa

Pepmerm Msel PepmeHm Sacl Pepmenm Scal PepmeHm Smal
1 2 3 1 2 3 4 1 2 3 1 2 3

mogenb | 36 320 | 2347 | 121 | 525 | 899 | 1158 | 101 | 2602 - 1273 | 1430 -
36 320 | 2347 | 121 | 525 | 899 | 1158 | 76 101 | 2526 | 1273 | 1430 -
320 | 2383 - 121 | 1158 | 1424 - 76 101 | 2526 | 315 | 1115 | 1273
36 320 | 2347 | 121 | 525 | 899 | 1158 | 101 | 2602 - 1273 | 1430 -

76 101 | 2526 | 1273 | 1430

npoba

2

3

4

5 320 | 2383 - 121 | 1158 | 1424 - -

6 320 | 2383 - 121 525 899 | 1158 76 101 | 2526 | 315 | 1115 | 1273
7 36 320 | 2347 | 121 525 899 | 1158 76 101 | 2526 | 315 | 1115 | 1273
8 320 | 2383 - 121 525 899 | 1158 76 101 | 2526 | 315 | 1115 | 1273
9 320 | 2383 - 121 525 899 | 1158 | 101 | 2602 - 315 | 1115 | 1273

Kak BngHo mn3 PucyHkoB 6 — 9, pectpuktasbl Msel-Sacl-Scal-Smal no3sonanu BbISBUTb pasHuLy B AfVHE U
pa3mepe reHa ACTN3 nocne pacLienseHus.

M1 2345678

- PucyHok 6: [ruHbl u
pa3smepbi 2eHa
ACTN3, nosny4yeHHble
riocsie pacuwernneHus
asomucmaix
OCHOBaHULll eeHa
pepmeHmom Msel

PucyHok 7: [nuHbl u
pa3mepsbl 2eHa ACTNS,
rosny4eHHble rocre
pacuwenneHus asomucmaix
OCHOBaHul eeHa
epmeHmom Sacl

2 5
MI123456738 PucyHoK 9: [JnuHbl U pa3Mepbl

2eHa ACTN3, nosnyyeHHble
rocne pacwernneHust
a30mucmabiXx OCHOBaHULUl 2eHa
epmeHmom Smal

PucyHoOK 8: AnuHbi u
pasmepsbi ceHa ACTN3,
rosly4eHHble rnocrne
pacuwernneHus azomucmbix
OCHOBaHUll 2eHa
gpepmeHmom Scal
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Tabnuua 4

Pasnunyus B coctaBe 6enka Ha OCHOBaHUN COOTHOLUEHUS aMUHOKUCIIOT B I/ICCJ'IeD,zeMbIX npo6ax

Mopenb
oba (Bopeu 2 3 4 5 8 9
Kon | mMexayHaponHoro
AMmyHOKMCOTA knacca)
N
NenuunH L 96 1065 | 96 | 1065 | 95 | 10.54 | 96 | 1065 | 96 | 10.65 | 96 | 10.65 | 96 | 10.65 | 97 | 10.75 | 96 | 10.65
Tupo3sunH Y 21 233 | 21 2.33 | 21 2.33 | 21 233 | 21 2.33 | 21 2.33 | 21 233 | 21 2.33 | 21 2.33
TpeoHuH T 40 444 | 40 | 444 | 40 | 444 | 40 | 444 | 40 | 444 | 40 | 444 | 40 | 444 | 40 | 443 | 40 | 444
NMuanH K 47 5.22 | 47 | 522 | 47 | 522 | 47 | 522 | 47 | 522 | 47 | 522 | 47 | 522 | 47 | 5.21 47 | 5.22
BanwvH )Y 43 477 | 43 | 477 | 43 | 477 | A3 | A77 | 43 | 477 | 42 | 466 | 43 | 477 | 43 | 477 | 43 | 477
Tpuntodpan | W 17 189 | 17 | 189 | 17 | 189 | 17 | 189 | 17 | 189 | 17 | 1.89 | 17 | 189 | 17 | 188 | 17 | 1.89
CepuH S 38 422 | 38 | 422 | 38 | 422 | 38 | 422 | 38 | 422 | 38 | 422 | 38 | 422 | 38 | 4.21 38 | 4.22
MponuH P 29 322 30 | 333 | 29 | 322 | 29 | 322 | 29 | 322 | 29 | 322 | 29 | 322 | 29 | 322 | 29 | 3.22
MeT1OHUH M 28 3.11] 28 | 3.11 28 | 3.1 28 | 3.11 28 | 3.11 28 | 3.11 28 | 3.11 28 3.1 28 | 3.11
®PeHunanaHuH F 30 333] 30 | 333 | 30 | 333 | 30 | 333 | 30 | 333 | 30 | 333 | 30 | 333 | 30 | 3.33 | 30 | 3.33
AnaHuH | A 82 9.1 | 81 8.99 | 82 9.1 82 9.1 82 9.1 82 9.1 82 9.1 82 | 9.09 | 82 9.1
AcnaparuHosas | 53 | 588 | 53 | 588 | 54 | 599 | 53 | 588 | 53 | 588 | 53 | 588 | 53 | 5838 | 53 | 5.88
Kucrora 53 5.88
MctTnavH H 20 222 | 20 | 222 | 20 | 222 | 19 | 2.11 20 | 222 | 20 | 222 | 20 | 222 | 20 | 222 | 20 | 2.22
N3onenuuH I 47 5.22 | 47 | 522 | 47 | 522 | A7 | 522 | 47 | 522 | 47 | 522 | 47 | 522 | 47 | 5.21 47 | 5.22
MnuuuH G 50 555| 50 | 555 | 50 | 555 | 50 | 555 | 50 | 555 | 51 566 | 50 | 555 | 50 | 554 | 50 | 5.55
FmyramuHoBas
KuenoTa E 88 977 88 | 977 | 88 | 977 | 88 | 977 | 88 | 977 | 88 | 977 | 88 | 9.77 | 88 | 9.76 | 88 | 9.77
AcnaparuH N 39 433 ] 39 | 433 | 39 | 433 | 39 | 433 | 39 | 433 | 39 | 433 | 39 | 433 | 39 | 432 | 39 | 433
FnytamuH Q 54 599 | 54 | 599 | 55 6.1 54 | 599 | 55 6.1 54 | 599 | 54 | 599 | 54 | 599 | 54 | 5.99
ApPruHuH R 67 744 | 67 | 744 | 67 | 744 | 67 | 744 | 66 | 7.33 | 67 | 744 | 67 | 744 | 67 | 743 | 67 | 7.44
LUncrenH C 12 13312 | 133 | 12 | 133 | 12 | 133 | 12 | 133 | 12 | 133 | 12 | 133 | 12 | 133 | 12 | 1.33
Wtoro 901 901 901 901 901 901 901 902 901
B Tabnuue 4 oTpaxeHa CTpykTypa 6enkoB COpTCMEHa MeXAyHapOAHOro YPOBHS U HaYMHaoLWmxX 60pLOB, a Takke NPOLEHTHOE COOTHOLLEHNE U
KONM4eCTBO aMMHOKMCHOT 6enka akTuHa, kognpyemoro reHom ACTN3.
International Journal of Wrestling Science 2013; Vol 3 Issue 1 113



Tabnuvua 5. KoaddumuneHT koppensaumm CnupmeHa mexay reHeTu4eckumm ocodeHHocTsaMu reHa ACTN3 u
MaKcuMarnbHOW CUIon

FeHeTn4yeckune
TecTbl 0cobeHHoCTH
reHaACTN3
XM ranTenen nexa 0.712*
CrubaHve pyk 0.445
MakcumaniHas Moabem Topca 0.833*
cuna

PacTtarvBanue cnvHbl 0.825*
Monynpucen 0.889*

* koppensiuma goctoBepHa npu nokasatene 0.05

Tabnvua 5 nokasbiBaeT B 4 M3 5 TeCTOB HanuuMe CWUMbHOW KOPPEensauuMn Mexay MakCUMarbHOW CUIToN U
reHeTn4yeckumMmmn ocobeHHocTamm reHa ACTNS.

Tabnuua 6. KoadduumeHT koppensumm CnupmeHa mexay reHeTudeckummn ocobeHHocTsimm reHa ACTN3 un
B3PbIBHOW MOLLHOCTbIO

FeHeTUYeckune
TecThbl ocobeHHoCcTH
reHaACTN3
IMpbIKOK B ANUHY 0.732*
B3pbiBHas [MpbbKOK B BbICOTY 0.814*
MOLLUHOCTb bpocaHune OBYMS pykamu ctod 0.828*
megunumHbona OBYMS pykamu cngs 0.744*

* koppensaunsa focToBepHa

Tabnvua 6 nokasbiBaeT HanuyMe CUIMbHON KoppensauMnm Mexay pesyrnbTataMu TeCTOB Ha B3pPbIBHYH) MOLLHOCTb U
reHeTnyeckumm ocobeHHocTsamm reHa ACTN3. KoaddpmumeHTsl koppensuum konebanuck B npegenax 0.732-0.828
npu yposHe 3Ha4ymmocTtu 0.05.

OBCYXOEHUE

Puc. 2 nokasbiBaeT, 4TO pecTpukTasa (Apal) No3BonseT BbIABUTb PasnMunsa MeXay YneHamu rpynnbl y4acTHUKOB B
anvHe un pasmepe reHa ACTN3 nocne pacwenneHusi. Y Yy4acTHUKOB-HOBUYKOB (2-3-4-8) nokasanu 6binu
oavHakoBbiMU (60-2643). Y HaumHawowux crnopTcMeHoB (9-7-6-5) aTOoT nokasaTenb coctaBun (60-1047-1596).
OpHako, kak BugHo m3 Puc.3, no depmeHTy (Avill) yyacTHWKM pasgenunucb Ha e rpynnbl. HauuHarowme
cnopTtcMeHsbl (3-4-5-6-9) ¢ ogmHakoBbIM pa3mepom (178-2526) 6binv BoigeneHbl B OTAEMNbHYIO rpynny. Y ocTanbHbIX
(2-7-8) nokasatenu 6binm (178-1174-1351).

Ha Puc.4 nokasaHo cdepMeHTatTuBHOe pacuienneHune (Bbel, B pedynbTate KOTOPOro y4yacTHWKM pa3genunucb Ha
ase rpynnbl. Y y4acTHUKOB (2-3-4-5-6) nokasatenu 6binun paBHbl (144-1206-1353), a y yyacTHukoB (7-8-9) — (1206-
1497). Ha PucyHke 5 nokasaHo npumeHeHue depmerTta (Hindlll), B pesynbrtate koTtoporo Gbinv onpenerneHbl
yyacTHUKM (2-3-5-6-7-8-9) co cxogHbiMu nokasaTtenamu (346-883-1474). Y ocrtaBlerocs yyacTHuka (4) aToT
nokasartenb paBHancs (883-1820).

M3 Puc.6 BnagHo, 4yto no cpepmeHTty (Msel) Obinm BbligeneHbl y4acTHUKN (2-4-7) cO cxOoOHbIMM nokasartensmu (36-
320-2347), a 3Ha4yeHns y y4acTHMKOB (3-5-6-8-9) 6binm (320-2383). Ha Puc.7 mbl Buanm pesynbTaT pacLienseHus
depmeHTOM (Sacl), KoTopbIn Nokasan pasnuuna mexagy ydyacTHukamu (2-4-6-7-8-9) co 3HaveHnsamm (121-525-899-
1158) n yyactHukamum (3 1 5) co 3HadyeHusamn (121-1158-1424).

Ha Puc.8 nokasaHo sBnusiHue depmeHTa (Scal) Ha yyacTHuKoB (2-3-5-6-7-8), nokasaBLumx 3HadeHus (76-101-2526),
n yyactHukoB (4 n 9) co 3HadeHuamn (101-2602). Ha Puc.9 xe nokasaHo mcnonb3oBaHue epmeHTa (Smal), B
pesynbTaTe KOTOPOro y y4acTHUKOB (3-6-7-8-9) nokasatenu Obinn paeHbl (315-1115-1273), a y yyacTHuKoB (2-4-5)
— (1273-1430).
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B Tabnuue 4 npuBegeHbl NPOLEHTHbIE 3HAYEHNS U KONMMYECTBO aMUMHOKUCIIOT 6enka akTuHa, KOOAMPYeMOoro reHom
ACTN3, onsa 6opua MexagyHapoA4HOro Kracca U HOBMYKOB, @ Takke MyTauum coctaBa benka B pesynbtaTe myTauun
reHa ACTN3; y HauMHaoLWMX CNOpTCMEHOB 7 1 9 MyTauuin B CTPYKType Gernka BbISBIEHO He Gbino.

BbIBOAbI
VMccnemoBanne nokasano, 4to depmeHTbl Apal-Avill-Bbel-Hindlll-Msell-Sacl-Scal-Smal moryT npuMMeHsTbCcs €
reHom ACTN3 ansa ycnewHoro pasgenenuns ncernegyemboix npod Ha rpynnebi.

Fen ACTN3 moxHO ucnonb3oBaTb npu oTtbope GOpUOB ANs 3aHATUI CMOPTOM U NPOrHO3MPOBAHUN CNOCOBHOCTM
NPOU3BOAUTE MaKCMMarbHY CUMY Y B3PbIBHYIO MOLLHOCTb B pe3ynbTate TPEHNPOBOK.

VMcecnenoBaHue BbISBUNO, YTO Y y4aCTHUMKOB 7 n 9 coctaB n anuHa reHa ACTN3 a Takke cocTaB KoaAnpyemoro 3aTum
reHom Oefka Takue Xe, Kak Yy 6opu,a MeXayHapoOHOro Kracca. I'Ipep,nonaraech, YTO, eCiin 3TUX y4yaCTHUKOB
TpeHnpoBaTb Ha Hay‘-IHOVI OCHOBE, OHM MOryT CTaTb CnopTCMeHaMun MUpPoOBOro YypoOBHA. ﬂpe,qnocunkoﬁ ana aToro
SBMSETCA X reHeTUYECKU NoTeHuman npon3soacTBa MbILLEYHOW CUSbl N MOLLHOCTU.
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LE GENE ACTN3 ET SES RELATIONS AVEC FORCE MUSCULAIRE COMME
UN INDICATEUR DE LA SELECTION DES LUTTEURS
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Benha, Egypte
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RESUME
Cette étude vise a identifier la relation entre le géne ACTN3, la force maximale et la puissance explosive, en
utilisant des tests de force maximale, et certains tests de puissance explosive. L'échantillon de cette étude se
composait de 9 sujets, dont 8 étaient cadets lutteurs débutants (entre I'age de 12-14 ans), a en plus été un adulte
lutteur de niveau international. Pour tester si ce géne a la capacité de prédire le niveau du lutteur de la force
musculaire, nous avons comparé les longueurs du géne étudié dans les débutants et le lutteur international en
utilisant des enzymes de restriction. Les principaux résultats indiquent qu'il ya 8 enzymes qui ont réussi a
différencier entre le lutteur international et lutteurs juniors de la longueur de ce géne, alors que 4 n'ont pas réussi.
Les résultats indiquent également que le gene ACTN3 (R577X) ne peut prédire le niveau attendu de la force
musculaire des lutteurs cadets, car il y avait 2 cadets avec une longueur de géne ACTN3 similaire au lutteur de
niveau international. La similitude entre les acides aminés constitutifs des protéines musculaires a également été
observée, ainsi que I'existence d'une relation directe entre une certaine force musculaire maximale et des tests de
puissance explosive et la longueur du géne ACTNS3.
MOTS-CLES: ACTN3; R577X, la force musculaire maximale, la force musculaire, la force maximale, force
explosive.
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PROBLEMS IN THE REGULATION OF A WRESTLER’S BODY WEIGHT AND
THE TRANSITION INTO A HIGHER WEIGHT CLASS

Alexey Shevtsov, Avag Galstyan and Roman Apoiko
Russian State Academy of Physical Culture, Sports, Tourism and Youth Politics, Moscow
wrestler9999@gmail.com

ABSTRACT

This is a case study of experimental weight gain by a 22 y old wrestler. In the experiment we assessed the level of
physical properties (strength of different muscle groups), anaerobic and aerobic performance. The main objective
was to gain quality muscle mass and strength, while preserving as much as possible of the other important physical
properties of a wrestler: speed, agility, flexibility and endurance.

KEY WORDS: Martial arts, weight gain, the regulation of body weight, weight classes.

INTRODUCTION

Separation of athletes into weight categories allowes one to expand the circle of people engaged in wrestling, and
also make it possible for people to become champions while having a variety of body weights and shapes
(somatotypes). This can also create some serious problems. With the introduction of weight classes, some
wrestlers looked for the easy way to win, not only through hard training, but also moving to a lighter weight class.
Weight loss in conjunction with the preparation for the competition, is a serious, and highly individuaized| process.
Experts on the basis of experimental studies have found that excessive weight loss in athletes can lead to poor
performance and problems with their health.

Through many years of training and an increased level of skill, athletes can also be transitioned to the higher
weight classes. Given the significant difference in weight between athletes in adjacent weight two categories the
difference can range from 5-14 kg, and in this study it is 10 kg), the problem of transition to a higher category is
important and requires both empirical and scientific evidence to solve this problem. The practice has both positive
(M. Iskandaryan Samurgashev V., A. Mishin) and negative (V. Konstantinov, N. Davidian, C. Nalbandian, A.
Abrahamyan) examples of the transition of leading champion of the world in the Greco-Roman style to a higher
category. Given the fact that this problem requires a scientific basis, we conducted an experiment that was carried
out in several stages.

METHODS

The training program consisted mainly of basic (multijoint) and specialized exercises for the sport of Greco-Roman
wrestling. Basic exercises included: squats, deadlift, cleans, jerks, bench press, barbell bench standing, dumbbell
exercises, pull-ups on a bar and dips with weights, body weight exercises with a partner and exercises with rubber
tubes. To progress, the weights used were steadily increased.

Increasing power and strength depends on the impulses that come from the CNS to the muscles, and also reducing
the threshold simulus of the muscle fibers. For example, to increase leg strength, you can squat with the bar with a
large weight. Warm up all muscles involved in this exercise. Next, you need to increase the weight or number of
repetitions employed. Involve multiple muscles groups as this will also improve muscle coordination, which allows
the athlete to effectively apply the force. Wrestlers can not be confined to exercise with weight only. You must do
strength training with a partner, use rubber bands on the exercise equipment, power simulators to the work of the
involved muscle groups are needed in a competitive match.

During this experiment, a weekly microcycle included three strength training sessions with weights, 3-4 workouts on
the mat and 1-2 aerobic workouts. Aerobic work is necessary, because it is useful for the cardiovascular and
respiratory systems, speeds up recovery, and saturates the body with oxygen. Every 1-2 weeks, circuit or speed-
strength training was included. The inclusion of speed-strength training provides resistance against fatigue - one of
the most important qualities of a wrestler when conducting an effective attack. Strength training shortens the
muscles and ligaments, so in order to maintain flexibility, elasticity and to prevent injuries, before each workout

International Journal of Wrestling Science 2013; Vol 3 Issue 1 117



there should be a thorough warm up. The final part of the training sessions to perform exercises designed to restore
heart rate and respiratory rate, followed by stretching the muscular system.

RESULTS

In addition to the strength training with heavy power loads, specialized training on the mat and aerobic cross
training, we included a high-calorie diet with 4-5 meals a day. Adapting to such extreme training conditions for one
year, resulted with the following indicators in the growth, function and power (see tables 1-4).

Table 1. Assessment of body composition (bioimpedance analysis)
The dynamics of the first measurement to the last

Weight (kg) |

Fat mass (kg) |

Lean mass (kg) |
Active cell mass (kg) | |
Share of the ACM (%) | |
|

Total liquid (kg) |

Date of measurement 05.09.2011 21.09.2012
R50 (O m) 371 341
Xc50(0 m) 53 52

Weight (kg) 78.3 84.9
Weight change (kg) +6.6

Body Mass Index 26.5 28.3

Waist (cm) 78.0 82.0

Hips (cm) 93.0 99.0
waist / hips ratio 0.84 0.83

Lean mass (kg) 69.8 75.8

Fat mass (kg) 8.5 9.1

Change in fat mass (kg) +0.6
Fat mass (%) 10.8 10.7
Muscle mass (kg) 39.4 42.9
Muscle mass (%) 56.4 56.6
Proportion of the active cell mass (%) 62.9 64.7
Total Body Water (kg) 51.1 55.5
Change in the total liquid +4.4
Solid fractions (kg) 18.7 20.3
Extracellular fluid (kg) 19.8 215

Body weight within the weight category exceeded 0.9 kg. For the period from 05.09.11 to 21/09/12, body weight
increased 6.6 kg. In this case, there is a slight decrease in body fat mass (-0.1%), and increased skeletal muscle
mass by 4.3 kg. Total body water was increased by 4.4 kg.

Table 2. Comparison of maximum muscular strength and endurance performance

Date Subject Body Clean and Power Back Bench Alternate Max
Weight (kg) Jerk (kg) Clean (kg) | Squat (kg) | Ress (kg) Dumbbell Pull ups
1RM 1RM 1RM 1RM press reps
(36 kg)
Sept 2011 | R.G. 78 80 110 120 125 32 40
Sept 2012 | R.G. 85 90 140 150 130 70 47
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When comparing the power performances, there was marked increase in the following exercises: "cleans" +30 kg,
"back squat" +30 kg, "jerk " +10 kg, " Alternate Dumbbell press " +38 times. There is a slight increase in the
exercises "bench press" +5 kg, "pull ups" +7. Anaerobic performance is the ability to perform high-intensity short-
term work. This was determined from the maximum anaerobic capacity produced in a modified test on the cycle
ergometer. The objective of the test was to perform at maximal pedal or arm crank revolutions with the installation
of loading. The loading resistance used was 7.5 g - kg body weight .

Table 3. Classifications for the maximum anaerobic power of arms and legs

The level of maximum anaerobic power
Index
Low Below Average Above High
average average
Wax (W/kg bodywt) arms | < 6.6 6.7-6.9 7.0-75 7.6-8.0 281
Whax (W/kg bodywt) legs | < 12.1 12.2-134 13.5-15.9 16.0-17.2 217.3
Table Ne 4. Comparison of maximum anaerobic power of arms and legs.
- - Winax (W/kg)* Winax (WKg)

No Date of testing Body weight arms legs

1. 05.09.2011 78 8.2 16.29

2 21.09.2012 85 9.7 16.96

* Wnax, W/kg — maximum aerobic capacity, demonstrated during the test (with respect to body weight).

The study shows that the level of speed-strength abilities in the legs of this athlete are in the range of "above
average" and has increased slightly, and arm power is in the "high" range, and there is a sizable increase.

Determination of maximum aerobic capacity was conducted with a gradually increasing load on a bicycle
ergometer. Work was carried out to the volitional maximum. During the test, gas exchange parameters and heart

rate were recorded continuously (using gas-analyzing complex Metalyzer 3b, Cortex; Germany). Anaerobic
threshold (AT) and maximum oxygen consumption values are listed in Table 5.
Table 5. Indicators of aerobic capacity.
Data
Ne | Date of Heart
" | testing Heartrate at | O, Uptake at | VO, maxs | VO2 max rate at
W at AT AT, (bpm) AT, I/min [/min mifkg/min Max
(bpm)
1 | 05.09.2011 225 166 2.4 3.3 42 190
2 119.09.2012 225 160 2.7 3.9 46 192

DISCUSSION

During the course of the study, the athlete gained 6.6 kg of body weight while also slightly reducing the percentage
of total body fat. Strength, strength endurance and power were increased. Maximal anaerobic power was
increased, even when the values are expressed relative to the increased body weight. Aerobic capacity increased
slightly. This evidence supports the proposition that wrestlers can successfully move to a higher weight class
through a planned process of weight gain and also gain the requisite increases in stength and power, while
maintaining aerobic capacity. This can provide a valid option to the deleterious weight management practices so
often seen in wrestling.
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NMPOBJIEMbI PETYJINMPOBAHUA BECA TEJIA BOPLIOB U UX
NMEPEXOOA B BOJIEE BbICOKYIO BECOBYIO KATEIOPUIO.

LeBuoB A., ManctsaH A., Anonko P.

KPATKOE COOEPXXAHWE NCCNEOOBAHUA

MpeacrtaBnseTca aBTO 3KCNEPUMEHT MO YBEMNWYEHUIO Maccbl Tena cnoptcmeHa lanctaHa A. B npouecce
3KCMEepUMEHTa OLIeHMBanNNCb ypoBeHb (MU3NYECKMX KAYeCTB (Cura pasnuyHbIX MbILLEYHbIX Fpynn), aHaspobHas u
aspobHas paboTocnocobHocTb. OCHOBHas 3ajadva 3aknoyanack B TOM, YTOObl HabpaTb KaYeCTBEHHYH MbILLIEYHYHO
Maccy ¥ cuny, COXpaHuB Npu 3TOM, HACKOMbKO 3TO BO3MOXHO GorblUue, Opyrne He MeHee BaxHble dmsnyeckue
kayectBa 6opLa: GbICTPOThI, TOBKOCTM, TMOKOCTU U BLIHOCIMBOCTHU.

KnroueBble cnoBa EgmHobopcTBa, Habop Beca, Nepexod B BbICOKYHO KaTeropuio, perynuposaHue macchbl Tena,
BECOBbIE KaTeropmmu.

BBEOEHUE

PaspeneHune cnopTCMeHOB Ha BECOBbIE KaTeropmm no3BOMUO PacLUMPUTb KPYr MuL, 3aHMMAatoLUXCSH CNOPTUBHOM
6opbbor, 1 4ano BO3MOXHOCTb CTaTb nobeantensMm niogsam camoro pasnuyHoro TENOCHOXeHUs (camarotvna) u
Beca Terna. Ho npu aTOM nosBunacbk M OOCTATOYMHO cepbe3Has npobnema. C BBeAEHMEM BECOBbIX KaTeropum
Gopubl cTanu nckatb NyTb kK Nobeae He TONbKO 3a CYET YNOPHbIX TPEHNUPOBOK, HO U Bnarogapsi cBoeMy nepexony B
bonee nerkyto BecoByto kateroputo. CHmKeHne Beca Tena nobbiM cnocobomMm B coyeTaHuM C NoAroTOBKOWM K
COpPEBHOBaHUIO — CEPbEe3HbI, OTBETCTBEHHbLIN N Cyrybo uHOuBMAYanbHbIA npouecc. CneunanucTbl Ha OCHOBE
3KCMepMMeHTarnbHbIX UCCeaoBaHUIN YCTAaHOBUIU, YTO Ype3MEPHOE CHUXKEHNE Beca Tena y ClopTCMEHOB NpMBOANT
K yXyaweHuio paboTocnocobHOCTN N OTKITOHEHNUSIM B 340POBLE.

B npouecce mMHOronetHem TPEHWPOBKM U C MOBLILEHNEM YPOBHS CMOPTMBHOMO MacTepcTBa, CMOPTCMEHbI MOryT
Takke nepexoauTb B 6ornee BbICOKME BECOBbIE KAaTeropun. YUnTbiBas 3HauYUTENbHYO pa3HuLy B Bece CNOPTCMEHOB
OBYX kaTeropui (B Hawem cnydyae oH gocturaet 10 kr) npobnema nepexoga B Goree BbICOKYH KaTeropuro
CTAHOBUTCH akTyanbHOW WM TpebyeT He TOMbKO 3MMMPUYECKOro, HO U Hay4yHOro OBOCHOBAHWS peLUeHWUss 3TOM
npo6nembl. lNpaktuka umeeT kak nonoxutenbHole (M. WckangapsH, B. Cawmyprawes, A. MuwwuH) Tak u
oTpuuatensHble (B. KoHnctanTuHoB, H. OdasugsH, C. HanbaHasH, ABpaxamsaH A.) npumepbl nepexofa BeayLUumx
GopLOB MUpa rpPeKko-pMMCKOro CTuns B 6onee BbICOKYIO KaTeroputo). YumtbiBas, TOT akT, YTo AaHHasA npobnema
TpebyeT Hay4yHOro 060CHOBaHUs!, Hamu OblN NPOBEAEH 3KCMEPUMEHT, KOTOPbIN MPOBOAMIICH B HECKOMbKO 3TaroB.

METOAbI

TpeHVpoBOYHasa mnporpamMma CoCTosifia MpeMMyLLeCTBEHHO M3 6a30BbiXx (MHOMOCYCTaBHbIX) YMNpPaXHEeHUA Wu
crneumanu3npoBaHHbIX ANA AaHHOrO BuAa cnopTa (rpeko-pumckas 6opbba). OCHOBHbIE yNpaXHeHWs: npucedaHnst
CO LUTAHMON MNn napTHepoM, CTaHOBas Tsra, B3STUE LUTAHTM Ha rpyAdb, PbIBOK LUTAHIW, XUM LUTAHTN NEXa, XUM
WTaHrM CcTos, pabota C rMpAMU W raHTEnAMW, MOATATMBAHWS Ha MNepeknagvHe MU OTKMMaHus Ha Bpycbsx C
OTHAroLEeHMeM, YMpaXHEHUs C Pe3nHOBbIM amopTusatopom. [ns nporpecca HEeyKIoHHO yBenuuMBanucb Beca
LUTaHIM N OTATOLLEHUN.

Kak nssecTtHo, yBenn4yeHne Mol n Cunbl 3aBUCUT OT UMMNYIbCOB, KOTOPbl€ MOCTYNakT B MbIWLUbl OT LlHC n ort
MHTEHCUBHOCTU COKpaLLleHNA CaMnX MblLLIEYHbLIX BOJTOKOH. Hanpwmep, A5t TOro 4YtoObl YBEJMNYUTb CUITYy HOI, MOXXHO
npucegaTtb Cco lWITaHron ¢ GonblwuMm BecoM. C KakaoMn TpeHI/IpOBKOI7I npouncxognT Bpa6aTbIBaHMe BCEX MbILLL,
y4acTByrOLNX B ITOM YNpaKHEHUW. [anee HeobxoaMmMo yBennymeatb BeC WK KOJNMNMYeCTBO HOBTOpeHMVI. B
ynpaxHeHne BOBIEKaldTCA [Apyrne Mbllubl (ynquuaeTCH MeX MblllevyHad KOOpD,MHaLI,VIFl), 4YTO No3BoONAeT
yBennymBaTb BeCa OTAroLWEeHnn CHapsaaoB K, cnegoBaTtesibHO, CUINOBbIE NapaMeTpbl CNOpPTCMEHa. EOpLI,aM Helb34
orpaHn4mBaTbCA OOHUMU YNPaXXHEHUAMU C OTAroLeHUAMN. HeobxoaumMo BbIMOMHATL CUIOBbLIE ynpaxHeHna c
napTHepom, pe3nHOBbIM aMOpPTMU3aTOPOM, Ha NMMHACTUYECKMX CHapAOax, CUIOBbIX TpeHaXepax Onda Toro 4YTOObLI B
pa60Ty BOBJ1€KaliMCb MbllUEYHbIE rpynmnbl HeobOxoguMble B copeBHOBaTEsIbHOM NnoeaunHKe.
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Bo Bpemsi akcnepemeHTa, B HeAeNbHOM MUKPOLMKIE MPOBOAUIUCH TPY CUIIOBbIE TPEHUPOBKM C OTAroLeHUaMU, 3-4
TPEHUPOBKN Ha KoBpe U 1-2 aspobHble TpeHupoBku. AspobHasa paboTa Heobxoguma, Tak Kak OHa noriesHa ans
CepaeyvHoO-CoCyaANCTOM U AblXaTeNbHOW CUCTEM, YCKOPSIET BOCCTAHOBIIEHNE, HACbILLAs OpraHn3M K1CITOPOLOM.

Pa3 B 1-2 Hegenu npoBOAUMMCH KPYroBble WM CKOPOCTHO-CUNOBbLIE TPEHUPOBKU. CNOCOBHOCTbL K CKOPOCTHO-
CWMOBbIM BKITHOYEHUAM Ha POHE YTOMIEHUS - OOHO U3 BaXXHEMNLMX kavyecTB BGopLua HanpaBneHHoe Ha NpoBeaeHune
pe3ynbTaTtMBHOW atakn. Cnnosas TpEHMPOBKa YKOPaYMBaET MbILLLbl U AeNaeT CBA3KM XXEeCTKUMU, NO3TOMY ANd TOro
4TO6bI COXpPaHUTbL MBKOCTb, 3NACTUYHOCTL U AN NPOOMNaKkTUKA TpaBmaTuama, nepes Kaxaom TPEHUPOBKOM HYXXHA
TWaTenbHas pasMyHKa 1 pacTsbkka. B 3akmounTenbHOn 4acTy TPEHMPOBOYHOMO 3aHATUS HEODOXOAMMO BbIMOSHATH
ynpaXHeHnss HanpasneHHble Ha BoccTaHoBneHnsa YCC w Y[, ynpaxHeHuMs Ha pacTArMBaHue CBA3a4HO-
MbILLEYHOrO annapara.

PE3YJIbTATbI

B ntore cnnoBon TPEHWPOBKM Mbl MMENW BbICOKOKANOPWUIHY0 ANETY € 4-5 pasoBbiM MUTaHMEM B AeHb, TSXenble
CWMOBblE HarpyskM BMECTe CO crneunanuanpoBaHHOW paboTor Ha KoBpe U adpobHble 6GeroBble TPEHUMPOBKMU.
AJanTypysacb K TakuM 3KCTpeMarbHbIM YCMAOBUSIM TPEHMPOBOYHOM AEATENbHOCTW B TEYEeHMEe OAHOro roga, Mol
Aobunncb cneayoLmx nokasarenen B pocToBbIX, MYHKUMOHAMNBHBIX U CUMOBbLIX NokasaTtensx (cm. Tabnuubl Ne 1-5).

Tabnuua Ne 1. OueHka coctaBa Tena (OvoumnedaHcHbli aHanus) [JuHamuka om [epeoz2o U3MepeHusi 00
riocrieOHe20

Hupoeana macca (ur)

AKTUBH.K.Macca (Kr) |

O6LLanA MUOKOCTB (Kr) |

[ata namepeHus 05.09.2011 21.09.2012

R50 (O m) 371 341

Xc50(0 m) 53 52

Bec 78.3 84.9

M3meHeHune Beca (Kr) 6.6

MHpgekc maccel Tena 26.5 28.3 20-24.9
OKpYXHOCTb Tanuu (cm) 78.0 82.0

OkpyxHoCTb 6egep (cm) 93.0 99.0

WHpekc Tanns/6egpa 0.84 0.83 0.80-1.00
Touwlas macca (kr) 69.8 75.8 43.2-65.3
YKuposas macca (kr) 8.5 9.1 6.9-13.9
N3meHeHune KM (kr) 0.6

MonH. N3meH. XKM (kr) 0.6

Kuposas macca (%) 10.8 10.7 13-18
MblweyHas macca (Kr) 39.4 42.9 20.8-32.9
MeiweyvHasa macca (%) 56.4 56.6 53.9-59.5
AkT. Knet. Macca (kr) 44.0 49.1 23.8-35.9
M3meHeHne AKM (kr) 5.1

MonH. NameH. AKM (kr) 5.1

Honsa AKM (%) 62.9 64.7 53-59
O6was »xungKocTb (Kr) 51.1 55.5 31.7-47.7
NameHeHne OX (kr) 4.4

TBepable dpakumm (Kr) 18.7 20.3

BHekneT. xXmaKkocTb (Kr) 19.8 215

OcHoBHoM 06MmeH (kkan) 2005 2166

YaenbHbli 06M. (kkan/ks.M) 1055 1093
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Macca Tena B npefenax BecoBou kaTeropum npesbiweHne Ha 0,9 kr.

3a nepuopg ¢ 05.09.11. go 21.09.12 macca Tena yBenunuunacb 6,6 kr. lNpn 3Tom HabnogaeTca He3HaUNTENbHOE
noHwxeHue xunposon maccel Tena (-0.1%) w noBblleHWe ckeneTHO-MblleYHon macchl Ha 4,3 kr. CogepxaHue
obwen Boabl opraHusma yBenuuunocb Ha 4,4 kr. OTMeyaeTcs He3HauyuTenbHas MNOMNOXWUTENbHas AUHaAMUKa
yBenuyeHns gpusnomeTpuyeckux nokasartenen npaeasi pyka +2 nesas pyka +2, cnmpometpus +400.

Tabnuua Ne 2. CpaBHEHUSI MaKCUMarbHbIX CUMOBLIX NMoKasaTenen

[ata ®. N. O. Mac PbiBok | B3satue Mpucepanue | Xum Tonyok rmpu MopaTarnBanu
ca WTaHr | WTaHm CO LUTaHrown LiTaHmm noovepesHo e Ha
Tena | u (kr) Ha rpyap Ha nnevax nexa (kr) | neeow, NpaBon | NepeknaavHe
(kr) (kr) (kr) pykon (36 «kr)

ceHTabpb 2011 . | ManctaH A.T. | 78 80 110 120 125 32 40

ceHTabpb 2012r. | ManctaH A.T. | 85 90 140 150 130 70 47

B cpaBHeHWM cwnoBbix MoKasaTene OTMeYaeTCs CyLleCTBEHHas MOMNoXWTenbHas AMHaMWKa yBENWYEHUs B
npodunupyoLmx ynpaxHeHusax “ Baatue wraHrm Ha rpyap” +30 kr, “npucegaHve co wtaHrom Ha nneyax” +30 kr,
‘pbiBOK wWTaHrn® +10 «kr, “Tonyok rmpn”’ +38 pa3. HabniogaeTca Hes3HauuTenbHasd OUHAMVKa YBENUYEHUS B
HENPOMUMPYIOLLNX YIPAXKHEHUAX “XMUM LUTaHMM nexa” +5 kr, “noaTarmBaHve Ha nepeknaguHe” +7 pas.

TectupoBaHme  aHa3pobHov  paboTocnocoBGHOCTM,  onpedensiolen  CnOoCOOGHOCTb K BbIMOMHEHUIO
BbICOKOMHTEHCMBHON KpaTKoBpeMeHHoW paboTbl. OnpegeneHve MakcumarnbHbIX aHa3pOOHbIX BO3MOXHOCTEN
npoussogunu B MoauduumpoBaHHOM Tecte «MAM», Ha BenospromeTpe. B 3agady wcnbITyemMoro BXOAMIO
BbINOMTHEHNE YMpPaXXHEHUSA C YCTAHOBKOW Ha gocTwkeHue 3a 10 cekyH MaKCMManbHOW 4YacToTbl NefanupoBaHus.
BenuunHa conpoTuBreHns octaBanacb NOCTOSIHHOM U cocTaBnsina 7.5 r*kr™'. KonnyecTtBo noBTtopeHun — 2. OTapIx
Mexay NoBTOPEHUSMU — 1 MUH.

Tabnuua Ne 3. OueHka MakcMmManbHOW aHadpoBHOM MOLLIHOCTM PYK U HOT

YpoBeHb MakcMMarnbHON aHa3po6bHOM MOLLIHOCTM
Mokasatenb B HDKE } BbILLE B
HU3KWI cpeaHui BbICOKUN
cpegHero cpegHero
W ax (BT/Kr) pyk <6.6 6.7-6.9 7.0-75 7.6-8.0 =81
Wax (BT/Kr) HOr <12.1 12.2-134 13.5-15.9 16.0-17.2 =17.3

Tabnuua Ne 4. CpaBHeHMS MaKCMMarnbHOW aHa3pOo6HOM anakTaTHOW MOLLHOCTU PYK U HOT.

Ne [ata TecTMpoBaHus Macca Tena Winax (BT/kT) W ax (BT/Kr) Hor
n/n pyK

1. 05.09.2011 78 8,2 16,29

2. 21.09.2012 85 9,7 16,96

Whax, BT/Kr — makcumanbHas aHaspobHasi MOLLHOCTb, MPOAEMOHCTPUMPOBAHHas BO BpeMs TecTa
(oTHOCUTENBHO Macchl Tena).

Mo pe3ynbTatam nccnegoBaHus BUAHO, YTO YPOBEHb CKOPOCTHO-CUITOBbLIX COCOBHOCTEN HOT Y COPTCMEHa
B OManasoHe «Bbllle CPpeAHero» u U3MEHMUIICA He3HAUUTENbHO, a PYK - B «BbICOKOM» AManasoHe n HabnogaeTcs
CyLLEeCTBEHHAs NONOXUTENbHAs AUHAMUKa yBENNYEHUS.

TecTupoBaHuns aspobHon paboTocnocobHOCTW, onpeaensiowe CNOCOOHOCTb K BbIMOMHEHMIO NPOAOIDKUTENbHOW
paboThbl.

OnpegeneHne MakcMMarnbHbIX a3pOOHbIX BO3MOXHOCTEN MPOM3BOAMIM B TecTe CO CTyneH4yarto
HapacTalwen Harpy3kon Ha BernoapromeTpe. PaboTa BbinonHsnacb 0o otkasa. Bo Bpems paboTbl MOCTOSIHHO
perncTpupoBanu nokasarenu rasoobmeHa (C MCnNonb30BaHMEM rasoaHanuTuieckoro komnrekca Metalyzer 3b,
Cortex; Germany) n YCC.

Mpn BbINOMHEHUN NOCTEMNEHHO BO3pacTalollel Harpy3kM Ha BerioapromeTpe onpenensnn aHaspobHbIl
riopoe (AHIT) n yposeHb makcumanbHo2o nompebneHus kucropoda (MIIK).
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Tabnuuya Ne 5. MNokasaTenu aspobHon paboTocnocobHOCTH.

MokazaTtenn
No Hata
n/n | TECTMPOBaHN 4ycc  AwM, | MK AHM, | MMK, OtHoc. MIK, | YCC,
A W AHI, BT
ya/MuH n/MuH n/MuH MI/MUH/KT ya/MuH
1 04.03.2011 225 166 2,7 3,5 45 185
2 05.09.2011 225 166 2,4 3,3 42 190
3 19.09.2012 225 160 2,7 3,9 46 192
MpumeyaHwue:

W AHI, BT — MOWHOCTb Ha ypoBHe aHa3pobHOro nopora, oueHmBaeTcs adpobHasd NoAroTOBMEHHOCTb MbILUL,
(cunosasi BBIHOCNMBOCTb, MaKCUMarbHbIA OKUCAUTENBHBLIN noTeHuuwan); YCC AHI, ya/MuH — yacTtoTa cepaeyHbix
COKpallleHuM Ha ypoBHe aHaspobHoro nopora; MK AHM, n/MuH — noTpebneHue kucnopoda Ha ypoBHe AHI,
oLeHMBaeTCsa aspobHas MNoAroTOBMIEHHOCTb MbIWL, (CUOBasi BbIHOCIMBOCTb, MaKCMMarlbHbI OKUCIUTENbHbIN
noteHuman); MMK, n/MuH - MmakcumaneHoe noTpebneHve Kucrnopoda Ha AaHHbIi MOMeHT TecTtupoBaHus; MIIK,
mn/mMun/kr (OTHOCUTENBHOE) — MakcumanbHoe noTpebneHne Kucnopoga OTHOCUMTENbHO Macchbl Tena; YCC,
yA/MMH — yacToTa cepaeyHbiX COKpaLLEeHUN.

OBCYXOEHUE

Kak nokasanu pe3synbTaTbl WCCREeLOBaHWs, Y CNOPTCMEHa TMOCMe YyBENWYEeHWs MacCbl Tena ynyuywunucb
MaKkcumarnbHble aHadpoOHble BO3MOXHOCTU. MakcumanbHas aspobHasi paboToCnocoBHOCTL OcTanacb Ha TOM Xe
ypoBHE 6e3 CyLLEeCTBEHHbIX M3MEHEHUI. B pesynbTaTe BbIMOMHEHWS TPEHUPOBOYHOW MPOrpaMMbl MO BOCMUTAHUIO
cneunanbHON CUTOBOW MOArOTOBKE MPOU3OLLEN 3HAYUTESbHBIA NPUPOCT B NPOGUIbHBLIX ynpaxHeHusx (“B3aTne
LUTaHrM Ha rpyap”’, “npucegaHne co LTaHron Ha nnevax”, “ToNYoK rMpb”) NpMyYemM gaHHbIA NPUMPOCT COMPOBOXAAICA
yBENIMYEHNEM N B HENPOMUIIbHBIX YNPaXHEeHWaX (“KMM LWTaHrn nexa”, “noAatarvBaHve Ha nepeknaguHe”). B
OanbHerweM nnaHvpyetca paboTa, HanpaBreHHasi Ha MOBbILEHWE BbIHOCIIMBOCTM U TEXHUKO-TAKTUYECKOro
apceHana.
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PROBLEMES DANS LA REGULATION DU POIDS CORPOREL A DU

LUTTEUR ET LA TRANSITION DANS UN SUPERIEUR CATEGORIE DE POIDS

Shevtsov, A. Galstyan, R. Apoiko.A.
Russian State Academy of Physical Culture, Sports, Tourism and Youth Politics

RESUME

Il s'agit d'une étude de cas de gain de poids expérimental de I'athléte Galstyan A. Dans l'expérience, nous avons
évalué le niveau des propriétés physiques (résistance des différents groupes musculaires), la performance
anaérobie et aérobie. L'objectif principal était de gagner de la masse musculaire de qualité et de force, tout en
préservant autant que possible d'autres propriétés physiques importantes d'un lutteur: la vitesse, l'agilité, la
souplesse et I'endurance.

MOTS CLES: arts martiaux, le gain de poids, la régulation du poids corporel, des classes de poids
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METHODS FOR THE IMPROVEMENT OF WRESTLERS’ MOTOR SKILL
STABILITY

Victor V. Shiyan
Russian State University of Physical Education, Sports and Tourism. Russia, Moscow

shiyanvv@mail.ru

ABSTRACT

The purpose of the paper was to study the features of the wrestler’'s motor skills (using the example of the flying
mare-shoulder throw) along with progressive physical fatigue after specific loading. The experimental research
devoted to the studies of stability of motor skill along with specially modeled physical fatigue were made with
laboratory experiments on the members of the national Russian Greco-Roman wrestling youth team. Three stages
were revealed and described in the dynamics of time indices of single throw phases, associated with the application
of the motor skill within progressive physical fatigue (warming-up, stabilization and fatigue phases). The results
experimentally substantiated the technique of pre-season improvement of elite wrestlers’ individual technical
mastership.

KEY WORDS: special endurance, motor skill, physical fatigue, wrestling.

INTRODUCTION
The International Olympic Committee requirements set general trends for the modern development of sport to
international and national federations. Primarily, it calls for changes in the rules and regulations of conducting
competitions, directed at increasing its spectacularity. In combat sports, changes in the existing rules of
competitions are focused on the intensification of competitive combats by increasing the intensity of conducted
technical actions, along with a decrease in the time of the overall combat time. This results in a high demand on the
athlete’s ability to conduct a very high-tempo combat, while utilizing techniques in a large number of attacks.
Essential changes in the structure of elite wrestler's special technical-tactical and physical preparedness are
required. Specifically, the two most acute factors now affecting the level of sports achievements of elite wrestlers,
are:

o The level of wrestler’s special endurance,

o The level of resistance of motor skills to physical fatigue of competitive combat.

It points to the necessity of of changing the traditional schemes of construction of the stage of pre-season training
of elite athletes, which have worked for years and have been checked in practice. The process of construction of
the macrocycle for elite wrestlers’ pre-season training for big competitions must consider these two factors in order
to avoid a low level of special endurance that results in the temporary loss of motor skill, along with the progressive
physical fatigue of competitive combat.

Under the actual conditions of competition, one can sometimes observe the partial loss of the athlete’s ability to
make complicated technical-tactical actions (both attacking and defensive) in the extreme conditions of competition
requiring a maximum use of athlete’s functional abilities. Among the possible reasons for physical fatigue during
sports activity can be the excessive accumulation of metabolites, depletion of energy reserves and energy
constituent elements, glycogenic depletion in the working muscles and liver, acidotic shifts in working muscles and
tissue hypoxia.

It is also important to remember that the load characteristics of wrestlers’ competitive combat - high-intensity
alternating work, is executed in a background of excitement. Such a state is accompanied by increased
catecholamine release, essentially raising the energy cost of physical exercises. This causes an increased
contribution of the anaerobic energy supply in the general energy balance. It is generally recognized that tissue
hypoxia is the most general mechanism for the onset of the physical fatigue from performing repeated high-intensity
muscle work (specific for wrestlers’ combat), resulting in the partial underoxidation of energy substrates.
Eventually, it is accompanied by lactate accumulation, leading to pH depression in the working muscle and blood.
The results of direct biochemical measurements of acidotic blood shifts, provoked by an intensive load of
competitive combat, have been used to establish indices to evaluate the response of wrestlers to loading.
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Findings from studies of wrestlers’ under competitive conditions demonstrate an acid-base imbalance and major pH
depression, sometimes reaching the value of 6.85. It has been observed that winners have higher pH values after
combat (P < 0.05), when compared to wrestlers who lost.

There are two possible directions for the practical solution for the problem for the optimization of planning of elite
wrestlers’ pre-season training:

a) to raise the level of athlete’s special endurance to the values providing for the optimal character of energy
supply of wrestler's muscle work (mostly aerobic) when anaerobic glycolysis is not activated. The
response to the competitive load serves as the criterion for the optimal level of a wrestler’s special fitness
(pH values at least equal to 7.2);

b) to provide for the formation of the motor skill (technique of method execution), resistant to unfavo rable
conditions of its manifestation at essential acid-base blood imbalance (pH values lower than 7.2).

Practically all experts engaged in the studies of the matters of improvement of reliability of performance of wrestlers’
technical actions consider the factor of stable execution of the best methods during the competitive combat as one
of the basic elements of increase of the level of wrestlers’ sports achievements.

It's commonly known from the results of manifold researches, the state of acute metabolic acidosis, specific for the
conditions of wrestler's competitive combat, affects extremely negatively the work of all basic functions and body
systems promoting effective performance of the specific work.

The purpose of our research was to study the features of realization of wrestler's motor skills (the case of flying
mare) along with progressive physical fatigue. Practical solution of the quoted problem required a quantitative
analysis of the effect of the level of physical fatigue of special load (estimated by biomechanical pH blood indices
and duration of single throw phases (ms). The time parameters associating with wrestler's motor skill at wrestler’s
dummy chest throw determined in the experiment were the following:

- latent time;

- duration of approach phase;
- duration of flight phase;

- total time of technical action.

The results of the experimental researches devoted to the studies of motor skill stability along with the specially
modeled physical fatigue, were realized within laboratory experiments on the members of the Russian youth Greco-
Roman wrestling national team. Figure 1 presents the correlation of time of the approach phase performance at
dummy throw in case of different pH blood values after specific load of various intensity.
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Effect of physical fatigue (pH levels) fighter on dynamics of time (ms) phase approach ( —aid
individual variability (%) of this indicator (= = =),

Individual variability time of phase approach (%%)

International Journal of Wrestling Science 2013; Vol 3 Issue 1 125



The analysis of the data has revealed three main stages that explain the execution of a motor skill, such as a single
throw under the condition of progressive physical fatigue. 1. Warm-up phase — characterized by improved results of
task execution (a decrease in throw time). Positive shifts in the dynamics of these parameters are accompanied by
the simultaneous decrease in the variation of this criterion (namely increased stability in the execution of the
technique). 2. Stabilization phase - characterized by the stable values of manifestation of motor skill on the level of
best individual parameters at minimum variation of the established index. 3. Fatigue phase - characterized by the
progressive decline in results as indicated by an increase in throw time and an increase in the variation in the
execution of the technique. The first features of the onset of the fatigue phase are a pH lower than 7.2. In the case
of a more substantial physical fatigue (at pH < 7.1) a considerable decline occurs in the basic parameters of
effective execution of the technique. It is of primary importance that the variability of the studied indices is
observed.

The objective is to develop tectnique that is resitant to the fatigue of competition. Specially selected training means
and methods were considered as a key element of our training system. It is important to establish the optimal level
of physical fatigue in athletes within which training on improvement of an individual’s technical-tactical mastership
takes place. Three important aspects serve as preconditions for the effective introduction of such a method for the
development of the learning-training process (usually utilized in the final pre-season training stage) are:
1. High level of athletes’ aerobic capacities facilitating the conditions for full recovery after high-intensity
training loads;
2. Relatively short periods of such training (not more than 3 months);
3. Strict individualization of training tasks promoting the working environment of the specially modeled physical
fatigue, specific for the phase of stabilization of the certain wrestler's motor skill.
Efficiency of the wrestlers’ pre-season training program, based on the method of improvement of athletes’ individual
technique, along with the specially modeled physical fatigue, has been checked for three months of training for big
competitions. Trainings with wrestlers’ mastering technique were conducted from two up to four times a week in
view of fitness level and training stage within graduated physical fatigue. The training was constructed in the
following way:
- wrestlers performed a high-intensity ambient load for 20-60 seconds (to establish the optimal fatigue level);
- the basic training task was then performed to improve individual technique for 90-120 seconds;
- these tasks are then alternated in one series from three to seven times;
- athletes did from two to five series of similar work in a single training session.

The results of the practical introduction of this system of wrestler pre-season training are presented in figure 2. The
data show that the experimental training program only minimally affected the individual features of throws at rest.
Major changes were seen in the execution of test tasks under physical fatigue. Positive changes in the character of
of motor skills within physical fatigue, taking place after the experimental training, testify to high effectiveness of
such a system in the final stage of wrestlers’ pre-season training.
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Fig. 2 The effect of the experimental resistance training motor skill performance of methods of struggle against

physical fatigue at baseline ( ) and after the experiment ( = = = ).

126 Official Journal of the International Network of Wrestling Researchers (INWR)



Generalizing the results of this pedagogical experiment, there are four basic ways for wrestlers to achieve the
specific adaptations for competition:

1.

2.

Reduction of the warm-up period of technique practice, which is associated with a more rapid decrease of the
approach phase time along with unnecessary physical fatigue;

Increase the time of the phase of stable technique performance. In the beginning of the experiment there was a
decrease of the duration of the throw phase and was associated with a pH level of approximately 7.1, then
following training, such changes occurred at a considerably more acute blood acid-base changes in pH (< 7.1).
The experimental training program was shown to substantially decrease the time of performance of the
approach in the phase of stable execution of the selected motor action (technique).

Along with the performed load of ultimate intensity, there was a substantial decrease in the time of execution of
the approach phase (approximately 30% of the initial level) was observed, supporting the effectiveness of the
experimental training methods for effective execution of techniques in the last minutes of competition.
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METOAUYECKME OCOBEHHOCTU COBEPLUEHCTBOBAHUA
YCTOUYNBOCTU OABUIATEJIbHbIX HABbLIKOB BOPLIOB

LLUnan BukTop Bnagummposuny

[okTop negarornyecknx Hayk, npodeccop. e- mail shiyanvv@mail.ru
Poccuiicknin rocyaapCTBEHHbIN YHUBEPCUTET hU3NYECKON KynbTypsl, cnopTa un Typmuama (FTUOJNOK) Poccus,
Mockea, CupeHeBblii 6ynbB. 4. 4.

KntoyeBble croBa: cneunanbHasad BbIHOCIIMBOCTD, ﬂBVIFaTeﬂbeIVI HaBbIK, q)wsmquKoe yTOMINeHne, CnopTtuBHasA
6opbba.

Llenb paboTbl coctosina B M3ydeHUM OCODEHHOCTEW peanu3auny OBuratTenbHbiX HaBblkoB 6Gopua (Ha
npumepe Opocka mnpornboM) Ha doHe nporpeccupyowero U3NYecKoro YTOMIIEHUA MOCMEe BbIMNOMHEHNS
cneunguiecKon HarpysKku.

Pe3ynbTaTbl 3KCNepUMEHTaNbHbIX NCCNef0BaHNMA, NOCBSALLEHHbBIX U3Y4YEHUIO YCTOMYMBOCTY ABUraTenbHOro
HaBblka Ha @OHe cneumanbHO MOAENUPYEMOro U3NYECKOTO YTOMIEHMS, ObiMM MpoBeAeHbl B  YCIOBUSAX
nabopaTopHbIX 3KCMEPMMEHTOB Ha 4YreHax monogexHon cbopHon komaHabl Poccum no 'peko-pumckon 6opbbe.
Bbinn oBGHapyxeHbl M onucaHbl TPU OCHOBHbIX CTaAvMM B OMHAMMKE BPEMEHHbIX MoKasaTenen oThenbHbiX das
Opocka, xapakTepusyloLlMx NposABMeHMe ABUraTenbHOro HaBblka Ha (OHE nporpeccupyolero usmyeckoro
yTomneHus (dasbl BpabaTbiBaHWs, cTabunmsaumm, yToOMneHusl).

ABTOpPOM nMpeanoXxeHa W  3KCNEpMMEHTanbHO OOOCHOBaHa MeToauka nNpeacopeBHOBATENbHOMO
COBEPLLEHCTBOBAHMSA UHONBMAYAITbHOrO TEXHMYECKOro MacTepcTea 6GopLoB.

TpeboBaHus MOK AMKTYIOT MeXOyHapoAHbIM W HaumoHanbHbiM - dedepaumsam oblime TeHAeHUMM
COBpPEMEHHOro passuTus crnopta. B nepBylo odepeb 3TO KacaeTcs USMEHEHUs NpaBun 1 perrfnaMeHTa nposeaeHns
COPEBHOBAaHWI, HanpaBfeHHbIX Ha MOBbILLeHNe TpeboBaHWN K UX 3PENMULLHOCTY .

B cnoptuBHOoMm 6Gopbbe U3MeHeHUs CylWecTBYWOLWMX MNpaBuil  COPEBHOBAHWWA  HampaBrieHbl Ha
WMHTEHCUMMKaLMIO COpPEBHOBATENbHBIX MOEAMHKOB 3a CYET YBEINUYEHWs MNMOTHOCTU NPOBEAEHUS TEXHUYECKUX
OEeVCTBUM NpU yMeHbLUEeHUN obLiero BpeMeHn cxesaTku. B pesynbrate 3TMx uaMeHeHwu BO3pocnn TpeboBaHus K
CNocobHOCTM CNoOpTCMEHa MO BEAEHUI0 NMOeAUHKa B OY€Hb BbICOKOM Temne, C BOonbluMM KONMYECTBOM pearnbHbIX
MOnNbITOK NPOBEAEHNS MPMEMOB.

Bce 310 npmBeno K TOMy, 4TO CTPYKTypa creumanbHOM TeXHUKO-TaKTUYecKom U ou3nmyeckomn
NMOAroTOBNEHHOCTU BbICOKOKBanNMduLumMpoBaHHOro bopua cywecTBeHHO BugonsMeHunace. B yactHocTn, no Hawemy
MHEHMI0, Hanbornee 3Ha4YMMbIMK, OKa3biBaOLWMMM Hanbonbluee BNUSHWE Ha YPOBEHb CMOPTUBHBLIX AOCTUXEHWN
BbICOKOKBanNnuumpoBaHHbIX 60pLOB, cervac aBnaTca ABa dakropa:

o YpoBeHb creunanbHOn BIHOCIMBOCTH Bopua,
o CTeneHb yCTONYMBOCTM ABUraTernbHbIX HaBbIKOB K (PM3NYECKOMY YTOMIEHUIO COPEBHOBATENBHOMO
noeaunHka.

OTO yKkasbiBaeT Ha HeobGXOAMMOCTb KOpPeKUMM TPaaUUMOHHbIX (0TpaboTaHHbIX rogamMu U NpoOBEPEeHHbIX
NPaKkTUKOM) CXeM NOCTPOEHUA aTarna NnpeacopeBHOBaTENLHON MOATOTOBKM 3fIUTHBIX CMOPTCMEHOB.

Ecnu BecTM peyb O Hawem BuaeHWW npouecca MNOCTPOEHUs Makpouukna npeacopeBHOBATENBHON
MOArOTOBKM 3NUTHBIX 6OPLIOB K OTBETCTBEHHLIM COPEBHOBaHUSIM, TO HEOBXOAMMO OTMETUTb TECHYIO B3aMMOCBSA3b U
06sa3aTenbHbIV yYeT 3TUX ABYX (hakTOpPOB.

OTO 0bObACHSETCA TeM, YTO HEBLICOKMIA YPOBEHb CreumanbHON BbIHOCIMBOCTM MPUBOAMT K TOMY, YTO Ha
doHe nporpeccupyolero MU3NYEeCcKoro YTOMIEHUS COpPEeBHOBATENbHOro MNOeAuHKa MPOUCXOAUT BpeMeHHas
noTepsi ABUraTeNbHOro HaBbIKa.

B peanbHbIX ycnoBusix NpoTMBobopCTBa 3TO NPOSABNSAETCH B YaCTUHHOW yTpaTe cnocobHOCTM cnopTcMeHa K
NPOBEAEHUIO CIOXHbIX TEXHUKO-TAKTUYECKUX OEWCTBUA (KaK artakylowero, Tak M 3aWwuTHOro xapakrtepa) B
9KCTpeMarnbHbIX  YCMOBUSX COpPEBHOBATENbHOrO  noeguHka, Tpebylero MakcuMarnbHOW  peanu3aumu
hyHKLMOHArbHbLIX BO3MOXHOCTEN CNOPTCMEHA.

Cpeaon BO3MOXHbIX MPUYUH BO3HUKHOBEHUS  (PU3NYECKOrO YTOMIIEHWUS NPW CMOPTUBHOW AESATEeNbHOCTH
MOXHO BbIAENUTE Ype3MepHOEe HaKOMIeHWe NMPOMEXYTOYHbIX MPOAYKTOB OOMeHa BellecTB, MCTOLLEHUe 3anacoB
QHEPIMN N SHEpProcoCTaBMALIMX 3SMIEMEHTOB, MCYepnaHue rnvKoreHa B paboTalwux MblWLax U NeyeHw,
aumpoTuyeckme casurn B paboTtarolmx Mbilluax, TKaHeBasi TMNoKCust.

JononHssa xapakTepucTuky Harpy3kum COpeBHOBaTENbHOrO NnoeavHka 60pLUoB HE0H6X0ONUMO OTMETUTb, YTO
BbICOKOMHTEHCMBHas paboTa nepemMeHHOro xapakrepa npotekaeT Ha (QOHEe 3HAYUTENbHOro SMOLMOHANLHOrO
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BO30OyxaeHns. Takoe COCTOsiHME COMPOBOXAAETCA MOBbLILEHHLIM BbIOPOCOM KaTeEXONMaMWHOB B KPOBb, YTO
3HaYUTErNbHO NOBbILLAET 3HEPTETUYECKYIO CTOMMOCTb PUUHECKUX YNIPaKHEHUI.

370, B CBOKW OuYepedb, NPUMBOAUT K YBENMYEHWUO AO0NM aHaspobHOro aHeproobecneyeHuss B 0OLLEM
aHepreTudeckom 6GanaHce BbINOMHAEMONW paboTbl 3a CYET TOro, YTO Ha MNPUBLIYHYIO Harpysky CropTCMEHbI
pearnpytoT Bornee ocTpo, Yem B OObIYHbLIX YCIIOBUSX.

CymmMUpya 3TW [daHHble MOXHO 3aKkniouuTb, 4TO Hambonee oO6WMM MEXaHU3MOM BO3HWKHOBEHWUS
HPU3N4ECKOro YTOMMNEHUS NPU BbINOSTHEHUN NMOBTOPHOW MbILLEYHON PpaboTbl BbICOKON MHTEHCUBHOCTU (XapakTepHoW
Ans noegunHka 6opuoB) criegyeT NpU3HaTb BO3HWKHOBEHME TKaHEBOW TMMNOKCWMM, KOTOpasi NPMBOANUT K YaCTUYHOMY
HEeOOKMCINEHMNIO 9HEpreTnYecknx cybcTpaTos.

B nTore ato conpoBoXaaeTca HakonneHWem nakraTa, KOTOpbIA MPUBOAUT K CHXeHWio pH B paboTatoLmx
TKaHAX U KPOBMU.

Pesynbtatbl npAMbIX OUOXMMWYECKMX W3MEPEHWA BENMUYUHBLI  auMAOTUYECKMX COBUIOB B KPOBMW,
HacTynawLwmx B pes3ynbTare BbINOMHEHNS WHTEHCUMBHOW Harpy3kM COpPEeBHOBATENbHOrO noeduHKa Mo3BONUIU
3aperncTpupoBaTb pearibHble 3HaYeHUs 3TOro MokasaTens y COPEBHYHLMXCA GopLoB M onpeaenuTb BRUSHUE
CTerneHn pasnuymin B ypoBHE TPEHUPOBAHHOCTU Ha UCXOA NOEAMHKA.

UccnepgosaHus  nokasanu, 4TO YCNOBUSA COPEBHOBATENbHOM AesdTenbHocTu 6opuoB, NpuMBOAAT K
HapyLEeHWIO KUCITOTHO-LLENOYHOro BanaHca u 3HauYuTeNbHOMY CHWXKEHMIO pH KpoBu, AoxoasweMy B OTAENbHbIX
cny4vasx Ao 3HadeHus 6,85 yCnoBHbIX eQuHNLL.

MpuHUMNManNbHO BaXkHbIM, Ha Haw B3rnsg, sBnAseTcd To, 4To nobeamTenn umeloT AOCTOBEpHO Bonee
Bbicokue (P < 0,05) 3Ha4eHus pH nocne noeavHka, 4em 6opupbl, NpOUrpaBLLME CXBATKY.

PesloMupys ckasaHHOe Bbille crneayeT BblAenuTb ABa BO3MOXHbIX HanpasreHWs NPakTUYEeCKoro peLleHus
npobnemMbl ONTUMM3aLMM NaHNPOBAHWSA NPEACOPEBHOBATENBHON NOATOTOBKM 3MUTHBLIX 6OPLIOB:

- NOAHATb YPOBEHb CreunanbHON BbIHOCIMBOCTM CrOPTCMEHa A0 3HaveHuir, obecrneyvBaloMX OMTUMAanbHbIV
Xapakrtep aHepreTMyeckoro obecneveHus MbllievHOW AedTenbHocTu 6opua (MpenMyLecTBeHHO aspoOHbIf) npu
KOTOPOM He OygeT MpPOMCXOAMTb aKTMBM3auMu aHaspobHOro rmukonusa. B kavecTBe KpuTepusi Takoro ypoBHS
cneumanbHON TpeHMpoBaHHOCTM Gopua OyaeT SABNATbCA peakuMs Ha Harpysky COpeBHOBAaTeNbHOro noegmHka
(3HayeHust pH He HXe 7,2 YCNOBHbIX e4uHUL);

- obecneunTb OpPMMPOBaHME [ABUraTeNbHOrO HaBblka (TEXHWKW BBIMNOMHEHWS npuema), YCTOMYMBOro K
HebnaronpuATHbLIM YCIOBUAM €ro NPOSIBNEHUS MPU 3HAYNTENBHOM HapyLEHUU KMCNOTHO-LWENOYHOro paBHOBECHS
KpoBM (3Ha4eHus pH meHee 7,2 yCnoBHbIX eauHuL).

MpakTnyeckn BCce cneumanucTbl, M3yyaBLUMe BOMPOCHI COBEPLUEHCTBOBAHWUS HAOEXHOCTU BbINOMHEHUS
TEXHNYECKNX AENCTBUMMA B CNOpTMBHOM Bopbbe, cuMTaloT OOHWM M3 OCHOBHbLIX ONIEMEHTOB MOBLILEHWS YPOBHS
CNOPTMBHBIX AOCTUXeHU 6opuoB akTop CTabWibHOrO BbIMOSIHEHUS KOPOHHbIX MPMEMOB Ha BCEM MPOTSXKEHUU
COpeBHOBATENBHOroO NOEAMHKAa.

Kak n3BecTHO M3 pe3ynbTaTOB MHOrOYMCIIEHHbIX WCCIeA0BaHWIN, COCTOSHME OCTPOro mMeTabonuueckoro
aumaosa, xapakTepHOro Ans YCroBUIM COpeBHOBATENbHOW AeAaTenbHOCTM 60pUoB, KpaviHe oTpuuaTenbHO BnuseT
Ha OeATenbHOCTb BCEX OCHOBHbIX (OYHKLMI U CUCTEM OpraHnsmMa, obecneumBaoLwmx BbIMOSIHEHNE OnpeaeneHHoro
poaa AeATeNbHOCTU.

Llenb Hawew paboTbl cocTosina B U3y4yeHnm ocobeHHOCTen peanu3aumm gsuraTenbHblX HaBblkoB 6opua (Ha
npumepe 6pocka npornbom) Ha hoHe NporpeccrpyoLLero U3NYECKoro yTOMIIEHUS.

[ns npakTnyeckoro pelleHus 3Ton NpobnemMbl TpeboBanocb NPOBECTU KONMYECTBEHHbIA aHanM3 BnSHUSA
cTeneHn r3n4eckoro yToMneHus cneunduryeckon Harpyskm (oueHmBanacb no Guoxmmmyeckum nokasartensam pH
KPOBM M ONUTENbHOCTLIO OTAENbHLIX (ha3 bpocka (Mcek)).

B akcnepuMeHTe onpeaensnucb criefylolne BpeMeHHbIE NapameTpbl, XapakTepuayoLwme ABUraTenbHbln
HaBblK 6opLa nNpu BbINONHEeHUN 6pocka BOpLOBCKOro MaHekeHa Yyepes rpyap:

- NaTeHTHbIA Nepuog,;

- AnuTenbHOCTbL dhasbl NOAXoAa;

- ANVUTenbHOCTL dasbl NorneTa;

- o6LLee BpeMs TEXHNYECKOro AeACTBUS.

Pe3ynbTaTbl 3KCNepUMEHTanbHbIX NCCReg0BaHNA, NOCBSALLEHHbBIX U3Y4YEHUIO YCTOMYMBOCTY ABUraTENbHOro
HaBblka Ha OHe cneumanbHO MOAENUPYEMOro U3NYECKOrO YTOMIEHMS, ObiNM MpoOBeAeHbl B  YCIOBUSAX
nabopaTopHbIX IKCMEPUMEHTOB Ha YneHax MornoaexHon cbopHon komaHabl Poccum no Mpeko-pumckon 6opbbe.

Ha pucyHke 1 npeacTaBneHa 3aBUCUMOCTb BPEMEHU BbIMONHEHNS da3bl NOAXoAa Npuv BbiNONHeHUN 6pocka
MaHeKeHa npu pasnuyHblX 3HavyeHusax pH kpoBn nocne cneumry4ecKon Harpyskm pasnmyHoOn MHTEHCUBHOCTY .
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Puc. 1 BnuaHne cteneHn dumsmyeckoro yromrneHuns (3HadeHunsa pH kpoeu) 6opua Ha aAnHamMuKy nokasaTtenem
BpemeHn (Mcek) pasbl nogxoaa ( ) U HaMBUAYyanbHOW BapnaTtuBHocTK (%%) aToro nokasaTens

(=== ==).

AHanu3 npeacTaBneHHbIX OaHHbIX MO3BOMMUIT BbIAENUTL U OXapakTepu3oBaTb TPU OCHOBHbLIX CTagun B
AVHaMUKe BPEMEHHbIX MNokazatenen oTaenbHbiXx a3 Opocka, xapakTepusylowmx MposiBNeHWe ABUraTeribHOro
HaBblka Ha hOHe NporpeccupyoLwero MPn3nYecKoro yTOMNeHUs:

- ®asa BpabaTbiBaHua - XapakTepu3yeTCsa YMydleHUWeM pe3ynbTaToB BbIMNOMHEHWS 3adaHus (yMeHbLUeHue
BpemeHn dasbl 6pocka nog BMMSHWEM NOCTENEHHO BO3pacTalowero hnsm4eckoro yrtomnenuns). lNonoxuTensHble
CABUIM B AMHAMVKe 3TUX MoKasaTernen ConpoBOXAAKTCA OAHOBPEMEHHbIM YMEHbLUEHVEM BapuaTUBHOCTU 3TOro
KpuTepus (T.e. NOBbILLEHNEM CTabuNbHOCTU BbINOMHEHWS 3a4aHus).

- ®asza crtabwunusaumun - xapakTepusyeTca CTabWrbHbIMW 3HAYEHUAMWU MPOSABNEHUS OBUraTeNbHOro HaBblka Ha
YPOBHE NyYLINX UHAMBUAYANbHLIX MapameTpoBs, NPY MUHUMAaNbLHOW BapnaTMBHOCTU 3TOr0 Nnokasartens.

- ®asa yToMNneHus - XapakTepusyetcs NpOrpeccuTpyownuM  yxydweHueM pesynsTatoB  MNpPOSBAEHUs
ABuUraTenbHOro 3agaHus (yBenuyeHue BpemeHu dasbl 6pocka M yBenuueHue nokasaTens BapuaTtUBHOCTM) Nof
BNUAHUEM (DU3NYECKOTO YTOMITEHUS.

MepBble Npu3Hakn HacTynneHns dasbl yTOMIEHNS OTMeYalTca Npyu  3HadeHnsx pH Hmke 7,2 yCNnoBHbIX
eanHud. lMpu Bonee cywecTBeHHOM (PU3NYECKOM YTOMIEHuUM (Npy 3HadeHusx pH kpoBu meHee 7,1 ycn. ea.)
HabngaeTca 3HauMTenbHOE yXyALIEHUWEe OCHOBHbIX NapaMeTpoB 3(PEPEKTUBHON TEXHUKM BbIMNOMHEHUS 3TUX
npMemMoB, M NpM 3TOM OTMeYaeTCs CYLEeCTBEHHOE YyBEenu4YeHme BapuaTMBHOCTM M3ydYaeMblx nokasartenen (4o
yka3blBaeT Ha HeCcTabuibHbIN XapakTep BbINOMIHEHUSA 3agaHus).

OTW [OaHHble ObinM MONOXeHbl B OCHOBY paspaboTku MeToauvku OpPMMPOBaHUS YCTOMYMBOW (K
13nyeckomy yTOMIIEHMIO) TEXHUKN BbINOSIHEHWS MPUEMOB CMOPTUBHON 60pbObI.

B KayecTBe KMOYEBOrOo 3NemMeHTa Hawen CcucTembl NOArOTOBKM paccmaTpuBanucb cneumanbHO
nopgobpaHHble cpeacTBa U MeTOA4bl TPEHMPOBKM, obecneunBaloLwne npeasapuTenbHoe OCTMKEHNE ONTUMarbHOro
YPOBHSA (PU3NYECKOTO YTOMIEHUS CMIOPTCMEHOB MNPU COBEPLUEHCTBOBAHUN UHANBUAYANbHOIO TEXHUKO-TaKTUYECKOro
mMacTepcTBa. BaxkHbIM yCcrioBrem npakTU4ecKoro BHeApeHWs Takoro cnocoba nocTpoeHns y4ebHO-TPEHMPOBOYHOMO
npouecca (Kak npasuo, Ha 3aknioYMTENbHOM aTane NoAroTOBKW K COPEBHOBAHUAM) ABMSIOTCA TPU MOMEHTA:!

4. BbiCOKMIA  ypOBEHb a3pOObHbIX BO3MOXHOCTEM  CMOPTCMEHOB, OOecrneuYnBalUn  yCrioBus
NOMHOLIEHHOro BOCCTAHOBMEHMWS NOCIe BbICOKOUHTEHCUBHBIX TPEHUPOBOYHbLIX Harpysok;

5. OTHOCUTENBHO HEMPOJOIMKUTENBHBIV NEPUOL TaKON TPEHUPOBKM (He Bonee Tpex mecsueB);

6. Ctporas wHOMBMAOyanusaumsi TPEHWPOBOYHbLIX 3agaHui, obecneuvmBalomx pabdounn  ¢oH

cneumansHO MoZenvMpyemMoro M3nMyeckoro YTOMIEHUs!, XapakTepHoro Ansa dassl cTabunusaummn oBUratensHoro
HaBblka KOHKpeTHoro 6opua.

MpoBepka 3pdeKTUBHOCTM NporpaMMbl MpPeACcOpeBHOBAaTENbHOW MOATOTOBKM GOPLIOB, OCHOBaHHOW Ha
MeTO[e COBEpLUEHCTBOBAHWUA WHAMBMOYaNbHOW TEXHWKM CMOPTCMEHOB Ha hoHe crneuuanbHo Modenupyemoro
oHa PU3NYECKOTOo YTOMIIEHWUS, MNPOBOAMNACL Ha MPOTSKEHUM TPEXMECAYHOro nepvoda MOAroTOBKM K
OTBETCTBEHHbLIM COPEBHOBAHMAM Ha 12 B3pOCHbIX BbICOKOKBANM@UUMPOBaHHbIX Gopuax. B 3aBMCUMOCTM OT YpOBHS
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TPEHNPOBaAHHOCTW 1 3Tana NoAroToBKW MPOBOAMMOCL OT ABYX [0 YeTbipeX TPEHUPOBOK B Heaenio, ¢ oTpaboTkom
TEXHWYECKOro Mactepctaa 6opLoB Ha POHe J03MPOBAHHOIO (PU3NYECKOrO YTOMMEHMS.

MeToamnyeckn TpeHnpoBKa cTpounach cneaytowmm obpasom:

- BopeL, BbINOMHAM BbICOKOMHTEHCUBHYIO (DOHOBYIO Harpysky anurensHocTtoto oT 20 go 60 cekyHa
(obecneyeHne onTMManbLHON CTENEHN YTOMIMEHNS);

- nocrne 3TOro AaBarnocb OCHOBHOE TPEHMPOBOYHOE 3aJaHue Ha COBEpPLUEHCTBOBaHME WHAWMBWAYarbHOW
TexHuku B TedeHne 90 — 120 cekyHp;

- 3TW 3agaHus YepeaoBanuCcb B O4HOW CepyM OT Tpex A0 Cemu pas;

- 32 OJHYy TPEHMPOBKY CMOPTCMEHbI BbINOMHANM OT ABYX A0 NATU CEPUiA aHanormyHom paboTbl.

PesynbTaTbl MpakTM4eckoro BHeApeHWs pa3paboTaHHOM CUCTeMbl NPeACcOPeBHOBAaTENbHOW MOATOTOBKU
6opLoB NpeAcTaBneHbl Ha PUCyHKe 2.

Kak BMOHO M3 MONYyYEHHbIX [AaHHbIX 3KCMEepMMEHTanbHas nporpamma MoArOoTOBKM MPaKTUYECKNn He
NoBMMANa Ha MHAMBMAYamNbHbIE OCOBGEHHOCTM BbIMOMHEHNS BPOCKOB B COCTOAHUM NMOKOS.

CywecTBeHHble M negarorn4eckn onpaBAaHHble M3MeHeHUs OBHapyKeHbl MpU BbINOSIHEHWM TECTOBbIX
3a4aHnin Ha hoHe PU3NYECKOrO YTOMITEHMS.
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Puc. 2 BansaHue akcnepuMeHTaIbHON TPEHUPOBKU YCTOMUYMBOCTU ABUTaTEIbHOIO HaBblKa BbINOJHEHWA NPUEMOB
60pb6bl) Ha PpoHe PU3NYECKOTO YTOMIEHUA B UCXOLHOM COCTOSHUM ( ) nocne skcnepumenTa (______ ).

[Mo3nTUBHbIE M3MEHEHUA B XapakTepe nposiBNEHUs OBuUratesfibHbIX HaBblkoB Ha GoHEe dU3N4eCKOro
yTOMNEeHus, npousoLleline nocrie 3KCnepuMeHTanbHOW TPEHUPOBKU, MOXHO KrnaccuduumpoBaTb NO YeTbIpEM
OCHOBHbIM rpynnam:

1. Tpwn He3HaunTenbHOM (U3NYECKOM YTOMIIEHUM NpoucxoduT OGonee ObicTpoe BpabaTbiBaHve 6Oopua, C
TeHAeHumMen Ha 6onee ObICTPOE YMeHbLUEHWE BpeMEHN a3kl NOAX0Aa;

2. [OnutenbHOCTb (pasbl CTAabMIIBLHOrO MPOSIBNIEHWNST TEXHMKU CYLLECTBEHHO yBenunyuBaeTtcsa. Ecnu B Havane
3KCMEepMMEHTa CUCTeEMATUYECKOE YBENUYEHWE ONIMTENbHOCTU 3TON hasbl OGpocka OTMeYanocb Ha YpPOBHE
3HayeHun pH okono 7,2 yCroBHLIX €ANHULBI, TO MOCIEe ero OKOHYaHUsA Takne M3MeHeHUst NPOUCXOANNN Npu
3Ha4YMUTENbHO Bonee oCTPbIX MBMEHEHUAX KMCITOTHO-LLENOYHOrO PaBHOBECUST KPOBW NpU 3HAYeHusiX pH okorno
7,1 YCNOBHbIX €ANHNLGI.

3. BbII0O OTMEYEeHO, 4YTO 3IKCMepuMMeHTarnbHasa nporpaMma TPEeHUPOBKM CYLECTBEHHO YMeHbLUMna Bpems
BbINONHEHUS Noaxoada B ha3e cTabuNbHOro BbIMOMHEHUS ABUraTeNbHOro AEeNCTBUS.

4. Ha ¢poHe BbINONHEHUS MaKCUMarbHO OCTPOW Harpy3ku OTMEYanocb CyLLEeCTBEHHOE YMeHbLUeHUEe BpeMeHU
BbINonHeHust dasbl nogxona (okono 30% OT MCXOAHOrO YPOBHS). ATO CBUAETENLCTBYET O TOM, YTO GopLbl
aKCnepuvMeHTanbHoOW rpynnel OyayT nmeTb Gonee CyLeCTBEHHbIE LUAHCHI K pe3yrnbTaTUBHOMY BbINOSHEHUIO
NpPMemMoB Ha NocrneaHUX MUHyTax NoeanHKa.
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METHODES POUR L'AMELIORATION DE LA COMPETENCE DU MOTEUR

STABILITE LUTTEURS
Victor V. Shiyan
Russian State University de I'éducation physique, des Sports et du Tourisme. Russie, Moscou

shiyanvw@mail.ru
RESUME
Le but de ce document était d'étudier les caractéristiques de la motricité de lutteur (en utilisant I'exemple de la
mare-épaule volant jeter) avec la fatigue physique progressive apres le chargement spécifique. La recherche
expérimentale consacrée aux études de stabilité des habiletés motrices avec la fatigue physique spécialement
modélisées ont été faites avec des expériences de laboratoire sur les membres de I'équipe nationale de la jeunesse
russe lutte gréco-romaine. Trois étapes ont été révélés et décrits dans la dynamique des indices de temps de
phases de lancers simples, liés a I'application de I'habileté motrice au sein de la fatigue physique progressive
(fatigue phases d'échauffement, de stabilisation et). Les résultats expérimentalement justifié la technique
d'amélioration de pré-saison de maitrise technique individuelle de lutteurs d'élite.
MOTS CLES: endurance spéciale, habileté motrice, la fatigue physique, la lutte.
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ABSTRACT

Wrestling is a combat sport based on intense activity of the competitors, requiring higher and higher levels of
coordination. High levels of different coordination abilities are very important in wrestling. Most successful
competitors have versatile technique, and are able to make use of their skill in various situations during competition.
The purpose of this study was to determine the level of movement coordination with relation to a training stage (age
categories) as well as determining the dominant direction of rotation. The Starosta Global Movement Coordination
Test was used. The wrestlers of the national team were subject to the investigation: the group consisted of 227
male, elite wrestlers, both free and classic styles cadets, juniors and seniors. The investigation was carried out
twice, but always in the preparation period. Results: 1. Classic style and free style juniors showed the highest level
of movement coordination, 810.25° and 746° respectively. The cadets (classic style) and seniors (free style)
achieved the lowest levels. 2. Most wrestlers, except cadets, showed a decrease in performance during the second
investigation. 3. Rotation to the left was predominant in tested wrestlers, however in the classic style wrestlers the
differences were not statistically significant, while in free style juniors and cadets, the differences were significant.
KEY WORDS: movement coordination, global coordination test, dominant rotation, high advanced wrestlers, free
and classical style, training stage.

INTRODUCTION

Wrestling is a combat sport based on great activity of competitors, which requires higher and higher level of
coordination on the part of the competitors. High level of coordination abilities is one of the most important factor in
wrestling, some researchers even claim it is the most important one (6,11,12). Competitors with versatile technique,
who are able to use their coordination in various situations encountered during competition are, in most cases, the
most successful ones. The research on coordination in wrestling done so far has consisted in determining its
dependence on various factors: wrestling style, training stage, training period and weight category (1, 2,4, 5, 7, 8,
9). The research, however, included only one style, classic or free, and the level of coordination was investigated in
combination with other motor abilities. So far, the results of tests made exclusively during preparation period, after a
certain training cycle has been completed, have been compared. The problem of movement symmetry and
asymmetry has not been dealt with (13). That is why we have made tests on wrestlers of both styles, with the aim of
reaching the following goals:

1. Determining the level of movement coordination and its dependence on wrestling style, the training period and
stage (age categories).

2. Analysing the variability of the level of movement coordination versus training.

3. Determining the dominant rotation direction in movement.

METHODS

The group of 227 Polish national team wrestlers, freestyle and Greco roman style cadets, juniors and seniors were
tested (table 1). One task of Starosta’s global movement coordination test was used (3,10,12). The tests were
carried out twice (each in the preparation period).
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Table 1. Style, training stage and sport class of tested free and classic wrestlers n=227

Style Training stage N Sport Class
Classic Seniors 40 IM, NM
Juniors 35 I
Cadets 39 1]
Free Seniors 40 IM, NM
Juniors 35 I
Cadets 38 1]
Total 227 IM, NM, I, Il
IM - international master class; | —first class
NM - national master class; Il — second class

RESULTS

LEVEL OF MOVEMENT COORDINATION VERSUS TRAINING STAGE

The results varied due to: style of wrestling, training stage (age categories), number of tests (the same test was
administered two separate times) and the dominant direction of rotation. In the first test, higher results concerning
given index were achieved by juniors in both classic (810.25° and free style (746.0°) — (fig.1). The lowest level of
coordination was seen in free style seniors.

R+L |_|

850

B classic style

O free style

seniors juniors younger juniors

Fig.1. Level of movement coordination in national team wrestlers at preparation stage (n= 154).

The differences between the means of movement coordination in wrestlers of different training stages (age
categories) were small. Significant differentiation was observed only in classic style juniors and cadets (age
categories) (table 2). The small differences in results from competitors of various age categories may have been
due to the fact that they were all national team members, representing a high level of sport preparation (class).

Table 2. Comparison of the significance of differences in national team wrestlers at different training stages (age
categories) n=154

Style Classic Free

Training stage | Seniors Juniors Cadets Seniors Juniors |Cadets
Seniors 1.000 - - 1.000 - -

Juniors 0.116 1.000 - 0.128 1.000 -

Cadets 0.666 0.015* 1.000 0.981 0.216 1.000

* Differences significant for p < 0.05
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VARIABILITY OF MOVEMENT COORDINATION VERSUS TRAINING
Movement coordination in national team wrestlers was measured twice, each time during the preparation period

(fig.2).
R+L (°)

850 1

—2— classic style
—0— free style

800 4

650 1

600 t t t t t t t t {
1 1 2 Test number

N
=
N

seniors juniors cadets

Fig. 2. Influence of training on the variability of the level of movement coordination in national team free and
classical style wrestlers of different stage (age categories) (n=68)

In the second test, a decrease of 10.9° to 25.3° of free style wrestlers was observed in mean test performance. The
level of coordination was most significantly decreased in classic style juniors (the statistical differences were
significant — 67.2°, table 3.).

Table 3. Influence of training on variability of the level of movement coordination in national team wrestlers (°) and
comparison of the significance of differences between tests.  n=68

Style Training stage | N |Level of coordination Difference | Level of
significance
1st test 2nd test
X s X s
Classic Seniors 14 |753.4 [120.1 |740.3 [116.9 |13.1 0.596
Juniors 12 |792.6 [137.1 |725.4 |133.5 |67.2 0.016*
Cadets 7 [719.1 [120.0 |736.0 |127.7 |16.9 0.691
Free Seniors 15 |704.9 [68.1 |694.0 |[97.2 [10.9 0.573
Juniors 11 |765.0 [88.6 |739.7 |[82.6 |25.3 0.227
Cadets 9 |[704.0 |74.0 |725.2 |126.0 |21.2 0.525

* Differences significant for p < 0.05

It was only in cadets of both styles that the results were improved in the 2" test period. The increase of 16.9° and
21.2° were non-significant, however. Why did the wrestlers get worse results? Was it because of training load, over
accentuation of strength and endurance development? In table 4 the results are listed for the level of movement
coordination of wrestlers at various training stages (age categories).
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Table 4. The level of movement coordination and comparison of the significance of differences between tests
n=227

Style Training Level of coordination |Difference |Level of

stage significance
1st test 2nd test

Classic | Seniors 748.4 748.7 0.3 0.993
Juniors 810.25 722.9 87.35 0.012*
Cadets 722.0 723.9 1.9 0.941

Free Seniors 703.7 685.1 18.6 0.382
Juniors 746.0 744.5 15 0.957
Cadets 707.7 759.0 51.3 0.090

* Differences significant for p < 0.05

To be able to obtain such information, that is if the results in both tests (the same test was applied in different time)
are similar, the results of all the wrestlers at various training stages that have undergone both tests were compared.
It turned out that the level of coordination in the second test did not differ in any significant way (with the exception
of class style juniors). All the differences were statistically non-significant. The smallest significance of differences
was registered in seniors (0.3°%), in classic style cadets and free style juniors, which means that the level of
coordination determined in the tests seems to be relevant and valid, that is characteristic for the wrestlers of various
training stages. Moreover, it is an indicator comparatively stable for a long period of time.

DOMINANT ROTATION DIRECTION

The results were also analysed separately for rotation to the right and to the left. The means collected at various
training stages of wrestlers indicated that in the first test, the highest level was achieved by juniors. The results
were: 396.6° for rotation to the right and 413.4° for rotation to the left (fig.3). In the second test, the hierarchy of
results followed that of the training stage that is the highest level was achieved by seniors (table 5). As for the first
test of free style wrestlers, juniors had the best results in performing both tasks. In the second test, however, the
result distribution was inversely proportional to the training stage. Cadets (younger juniors) had the highest level of
coordination.

(°)

420 1
B Rotation to the right

0O Rotation to the left

4004

380

360

340

seniors juniors younger seniors juniors younger
juniors juniors

classic Style free

Fig. 3. The level of movement coordination versus rotation direction (preparation training period — 1st test)
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Table 5. The level of movement coordination versus rotation direction (preparation training period — 1st test)
n=227

Style Training 1st test Difference | Level of 2nd test Difference |Level of

stage significance significance
R L R L

Classic | Seniors 368.5 |379.9 11.4 0.330 370.1 [378.5 8.4 0.344
Juniors 396.8 |[413.4 16.6 0.265 362.6 [360.3 2.3 0.807
Cadets 359.7 |362.3 2.6 0.752 348.9 [375.0 26.1 0.560

Free Seniors 350.8 |352.9 2.1 0.801 331.2 [353.9 22.7 0.053
Juniors 352.0 |393.9 41.9 0.001** 362.3 [382.2 19.9 0.146
Cadets 344.1 |363.6 19.5 0.010** 368.9 [390.1 21.2 0.129

Differences significant for p < 0.001**, p < 0.01*

It has been noticed that wrestlers were better at rotation to the left. Classic style juniors were slightly better at
rotation to the right. In classic style wrestlers, the differences in results of rotation to the right and rotation to the left
were statistically insignificant (tab.5). As for free style wrestlers, the differences were bigger and significant for
juniors and cadets in the first test, and reached significance level in seniors in the same test in different time.

The analysis of the results of the same test at different times for individual wrestlers at various training stages
confirmed the finding that wrestlers were generally better at rotation to the left (table 6). Rotation to the left was
dominant in classic style cadets (64.3% in the first test) and in 72.7% free style juniors in the same test in different
time.

Table 6. Individual variability of dominant rotation direction in national team wrestlers in the same test at different
times

Style Training stage |N [1st test 2nd test
R L R=L R L R=L
Classic Seniors 14 1286 [64.3 |7.1 357 |57.1 |71
Juniors 12 1417 |58.3 |0.0 41.7 |50.0 (8.3
Cadets 7 57.1 [42.9 |0.0 286 |[71.4 |0.0
Free Seniors 15 (53.3 |46.7 |0.0 33.3 |66.7 |0.0
Juniors 11 118.2 |72.7 |[9.1 27.3 |72.7 |0.0
Cadets 9 |44.4 [55.6 |0.0 444 |55.6 (0.0

Six variability patterns established based on a tendency to make rotation in one direction were observed. For
example, rotation to the left was dominant in the first pattern. Variability patterns and their frequency are shown in
table 7. Pattern 1, with the dominance of rotation to the left in both tests was the most frequent one. The presented
material confirmed the predominance of rotation to the left. Small differences in performing the task with rotation in
both directions in classic style wrestlers indicated that none of the lateral body parts was preferred in training.
Presumably, it increased their ability to use various rotation including technical elements in the desired direction,
depending on the situation. It may mean that the technique of those wrestlers was more versatile. A clearer
dominance of rotation to the left in free style wrestlers may have been a limitation here. Putting more training
emphasis on one side of the body may have influenced its specialization and development of asymmetry.

Table 7. Dominant rotation direction variability patterns and their frequency in national team wrestlers
n=68

variability [ Style Classic Style free
patterns

Seniors |Juniors |Cadets Seniors |Juniors |Cadets
L-L 42.9 41.7 28.6 46.7 63.6 33.3
R-R 14.3 33.3 14.3 33.3 9.1 22.2
R-L 14.3 8.3 429 20.0 9.1 22.2
L-R 14.3 8.3 14.3 0.0 9.1 22.2
R=L-R 7.1 0.0 0.0 0,0 91 0,0
L-R=L 7.1 8,3 0,0 0.0 0.0 0.0

L — left; R —right
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CONCLUSIONS

1.

2.

3.

4,

Classic style and free style juniors showed the highest level of movement coordination, 810.25° and 746°,
respectively. Cadets (classic style) and seniors (free style) achieved the lowest levels.

Most wrestlers showed decreased levels in the second test (re-test). Only cadets showed an increased level of
movement coordination.

Comparison of mean results for individual wrestlers in both tests showed the highest coordination levels in
classic style seniors and free style juniors.

Rotation to the left was predominant in tested wrestlers. In classic style wrestlers, the differences were not
statistically significant, while in free style juniors and cadets the differences were significant.
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YPOBEHb U3BPAHHOI'O SNIEMEHTA OBUIrATENbHOWU KOOPOUHALUN Y
BbICOKOU KBAJTU®UKALIMN BOPbLIOB KITACCUYECKOI'O U BOJIbBHOIO
CTUNA PA3HbIX 3TANOB MHOIMOJNIETHEU TPEHUPOBKU

'Bnopsumex Crapocra, Z,ElaHyTa docTak

'"MexnayHapoaHoe O61ecTBo no CropTueHoi MoTopuke. Beiciuast LLkona no dusnueckoi Kyastype n Typuamy B
BruanbimcToke (MNonbLua)
*Axagemust dusnueckoro BocnutaHus u Cnopra B 'gaHcke (MonbLwa).

PE3IOME

CoBpeMeHHasi 6opbba CTaBUT O4YeHb BbICOKME TpeboBaHWS OTHOCUTENBHO pasHbIX MPOSIBIIEHUN OBUraTeribHOM
KoopAvHaumu. 3Ta CnocobHOCTb NPUHAONEXUT K BeQyLMM, MO MHEHWIO HEKOTOPbIX, OHa Hambonee BaHa ANs
6opuos. [1o cux nop Benncb UccrnegoBaHust ABUraTenlbHOM KooopaMHaunn, B CNeacTBMM KOTOPLIX onpeaensncs eé
YPOBEHb B 3aBUCUMMOCTM OT pasfMyHbIX YCMOBMI: 3Tana M nepuoga TPEHWPOBKW, BECOBOM KaTeropuu, CTuns
BOPLOBI. B Hux He cpaBHMBanNoOCb pe3ynbTaTOB MWCCregoBaHWA MPOBEOEHHBIX  WUCKMIOYMTENBHO B
NnoAroTOBUTENBHOM Mepuoae TPEHWPOBKW, MOCMe OMpedenéHHOro LUWKa TPEeHUMPOBKM U He uccnepgoBanacb
npobneMa CMMMeTPMM U acMMMeTPUU BpallaTenbHbIX OABMXEeHUN. [103TOMY LEnbl HawuMx uUccriegoBaHUi
6bino: 1. OnpegeneHve ypoBHA ABUraTenbHOM KOOPAMHaLMKW €ro 3aBUCUMMOCTb OT 3Tana TPEHVMPOBKU. 2.
MpocnexeHne N3MeHYMBOCTU YPOBHS ABUraTeflbHOM koopAuHauunM nogd BnusiHnem TpeHupoBku. 3. OnpeaeneHne
YPOBHSI JOMUHMPYIOLLEro HanpaBneHus BpalleHusi. VMiccnegoBaHuio noaseprioch 227 60puoB cOOpHOM KoMaHabl
Monbwwn KageToB, IOHMOPOB M CEHMOPOB KMacCUMYecKoro M BonbHoro ctuns. Mcnonb3oBaHo ogHO 3afjaHue TecTta
rmobanbHOM  ABuratenbHonm kKoopauvHaumm B.Ctapoctbl. MccnegoBaHust NpOBOOAMIIMCH — OBYXKpPaATHO B
noaroToBUTENBHOM nepuode. Mcnonb3oBaHO OAHO 3ajaHue TecTa rrnobanbHoW ABuUraTenbHON KoopAuHauum
B.CrapocTtbl. MWccneposaHnss npoBOAMNUCL OBYXKpaTHO B nogrotoBuTensHoM nepuoge. BwiBoabl: 1. B
NnoAroTOBUTENBHOM NEpOAE TPEHNPOBKN CaMblii BbICOKMIA YPOBEHb ABUraTenbHON KOOPAVUHALUKN XapakTepusoBarn
IOHMOPOB KITACCUYECKOro U BOMBHOrO ctuns. 2. Y GonblwmHcTBa O0pLOB BO BTOPOM UCCMEAOBaHUMU 3aMeYeHO
0BHWXKeHne pesynbTatoB. 3. Ha OCHOBe CpaBHEHWs CpegHuX apudMeTUYECKMX pesynbTaToB pasHbix 6opuoB B
OBYX WCCNEeAOBaHUAX Camble BbICOKME pe3ynbTaTbl ABUraTenbHOM KOOpAMHauMM OBOHapykXeHO Y HOHMOPOB
KNaccu4ecKoro 1 BONbHOro ctuns. 4. Y mnccneaoBaHHbIX CNOPTCMEHOB AOMUHUPOBAIIO BbIMOMHEHUE 3a4aHns TecTa
C BpallleHMEM BriEBO.

Knwu4yeBble cnoBa: rnobanbHas gpuratenbHas koopauHauus, Tect B. CtapocTbl, NOArOTOBUTEbLHBLIA MEepuos
TPEHMPOBKK, OOpPLBI KIACCMYECKOTO M BOMBHOrO CTUNS, AOMUHMPYOLLAS CTOpOHa BpalleHusi, cOopHas KoMaHAaa
Monbwwn.

BBEOEHUE

CoBpemeHHas 6opbba basmpyeT Ha 6onbLUoN PMU3NYECKON aKTUBHOCTU CMOPTCMEHOB. OHa CTaBUT OYEHb BbICOKME
TpeboBaHMA OTHOCUTENbHO [ABUraTenbHOM KOOpAMHAUMM W €€ pa3HblX NposiBNeHun. 3Ta CnocobHOCTb
NpMHaANexnT K BedywuMm, N0 MHEHMI0O HEKOTOpbIX, oHa Haubonee BaxHa Ans Gopuos [Starosta, 1987, 2003,
2006]. Cambix OOMbLIMX YCNEXOB HA MEXOYHAPOAHOW apeHe OOCTUralT Mpexae BCero CropTCMEHbl C BbICOKMM
YPOBHEM BCECTOPOHHEW TEXHWYECKOW MOArOTOBKOW, KOTOpble CMOCOOHbLI UCMOMb30BaTb CBOM YMEHUS B pPasHbIX
cuTyaumsix Bo BpemMsi 60pbObl ¢ npoTMBHMKOM. [l0 CMX MOp BENUCb UccrnegoBaHus gsuraTenisHOWM KoopanHauuu, B
KOTOpbIX OMNpefenssncsi €€ ypoBeHb B 3aBUCUMOCTW OT Pasfnu4yHbIX YCMOBWI: 3Tana WM nepuoja TPEHWPOBKM,
BECOBOW KaTeropuu, ctuns BopbObl [Fostiak, 1999; Glaz, 1987; Starosta, 1987, 2003, 2006]. OHu kacanucb ogHOro
CTUNS, KNacCU4ecKoro UM BOJIbHOMO U YPOBEHb ABUraTeNnbHOM KOOpPAUHALMU paccMaTpuBarcs B CBA3W C APYrMMM
ABUratenbHbIMU cnocobHocTAMK. [1o cUX NOp He cpaBHMBANOChb pe3ynbTaTOB UCCNeAOBaHUN NPOBEAEHHbIX
MCKNIOYNTENbLHO B NOATOTOBUTENIBHOM Nepuoae TPEeHUPOBKU, NOCne onpeaenéHHOro LMKna TPeHMPOBKU U
He nccnegoBanacb nNpo6neMa CUMMETPUM U aCMMMETPUU BpallaTenbHbIX ABWXEHUN. [103TOMy Mbl NpoBenu
uccrnegoBaHust 6opuoB 06enx CTunen, HanpaBleHHbIX Ha OOCTWXKeHWe cnepyrowmx uenen: 1. OnpegenexHve
YPOBHS ABUraTesribHON KOOpAMHALMW U ero 3aBMCMMOCTU OT 3Tana TpeHMpoBKW. 2. MNpocnexeHne n3MeH4YnBoCcTH
YPOBHSA [OBMraTernbHOW KoopAvHauuu nog BruvsHMeM TpeHupoBku. 3. OnpegeneHve ypoBHA AOMUHUPYIOLLETO
HanpasneHnsi BpaLleHus.
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MATEPUAINN U METO[L

WccnegoBanunto noggepriiock 227 6opuoB COOpPHOM KOMaHAbI

Monbwn KageTos,

IOHMOpPOB N CeHuo

poB

Krnaccuyeckoro u BonbHoro ctuns (tab.1). Micnonb3oBaHoO 0QHO CpeaHEel CNoXHOCTU 3afdaHue TecTa rnobanbHom

ABuraTenbHOM KOOpAMHaLMK
NnoAroTOBUTENBHOM Nepuoae.

Tab.1. CTunb, 3Tan TPEHMPOBKM, pa3pss 6opuoB cOopHon

B.CtapocTbl

[1976,

2006].

WNccnepoBaHus

komaHgpl [MNonbLm (n=227)

Ctunb OTtan noarotoBku | N CroprusHe!i
pa3psAa

CEHVOPBbI 40 MM*, MH**
Knaccnuecknn OHNOPbI 35 |

KageTbl 39 Il

CEeHunopbI 40 MM, MH
BornbHbIN HOHMOPbI 35 I

Kagetbl 38 ]

BmecTte 227 MM, MH, I, I

* - macTtep MeXOYyHapOoOHOro Kracca

** - MacTep HapogHOro Knacca

npoBoAUINNCH

OBYXKpaTHO

1. YpoBeHb ABUraTesibHON KOOPAUHALUM U €ro 3aBMCMMOCTb OT 3Tana NoAroToBKU
MonyyeHHble pesynbTaThbl 6bINMM AnddepeHUMpoBaHbl B 3aBUCUMOCTU OT: CTUNs Bopbbbl, aTana TPEHUPOBKM,

HOMepa wuccrnegoBaHna w  OOMUHUPYKOLLEro HanpaBnieHua BpawleHuA.

B

B nepsomMm wuccnenoosaHnn BbiCLUne

pe3ynbTaTtbl B rMobanbHOM ABUraTenbHOW KOOpAMHAUMWM UMENWU HUopbI knaccudeckoro (810.25°) n BOMbHOroO
ctunga (746.0°) (puc.1) CamMblM HWU3KMM YPOBHEM KOOPAMHALWMM XapakTepu3oBanuCb CEHMOPbl BOMbHOMO CTWUMS
(707.7°). PasHuubl Mexgy cpegHuMn apudMeTU4eckMMu pesynbTaTtoB He Obinn Gonbline. CyliecTBEHHbIE
pasHuLbl Kacanucb TONbKO BOPLIOB KaAeToB M IOHMOPOB Knaccuyeckoro ctuns (1ab.2). Bo3aMoOXHO NpuUYMHON Manown
AnddepeHUMpOoBKM pe3ynbTaToB 6OpLOB pa3HbiX 3TanoB MOATOTOBKM ABMAANCHA hakT, YTo OHM Obinn uneHamwu
cbopHOV KOMaHApl, T.e. OTNNYaNUCb BbLICOKUM YPOBHEM CMOPTUBHOM MOArOTOBKM, B TOM 4WCre CUMMeETpuen

OBWXKEHUIN (TEXHUKN).
[(n+n]

850

CEeHUOopbI

B Knaccuyeckuii ctunb

OBonbHbIN CTUNb

FOHUOPbI

KafeTbl

Pwuc.1. YpoBeHb gBuratenbHon KoopamHaumm 60pLoB cOopHOM koMaHnbl B MOArOTOBUTENBLHOM nepuoge (n=154)
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Tab6.2. CpaBeHue CyLIECTBEHHbIX pasHuL, pe3ynbTaTtoB OopuoB cCOOpHOM KOMaHAbl B 3aBUCMMOCTM OT 3Tana
noaroTtoBkn (N=154)

Ctunb Knaccuueckum BonbHbIN

A1an CeHuopbl |HHUOPLI |KageTbl CeHuopbl | OHUOPLI | KageTbl
noaroToBKU

CeHnopbI 1,000 - - 1,000 - -
FOHUOPbI 0,116 1,000 - 0,128 1,000 -
KageTbl 0,666 0,015* 1,000 0,981 0,216 1,000

* PasHuubl cyuwiectBeHHble ans p < 0,05

2. U3meHuMBOCTb ABUraTenbHOW KOOpAMHALMW Noa BIUSIHUEM TPEHUPOBKMU
BopuoB nogseprnv AByXKpaTHbIM MUCCRefOBaHUSM ABUraTeNbHOW KOOpAMHAUMM B MOArOTOBUTENbHOU nepuoae
TPEHUPOBKK (pUC.2).

Cymma BpatueHHui B M+J1[°]

850 T

ey K TACCUYECKUI CTUIB

e=Qm= BOnbHbI CTUIb

800 +

ey
—

1 |l
| A\/’/O
700 + |-— | O
1 D |
650 + T -
600 1 ! ! ! ! 1 1 |
1 2 1 2 1 Homep vxcneposaHuA
ceHunopbl HOHNOPbI KageTbl

Puc.2. NameHYnBOCTb YpOBHS ABUraTenbHOn koopanHaumm y 6opuos c6opHOM kKoMaHAbl Nog BANSMEM CNOPTUBHON
TpeHnpoBkn (N=68)

Ha ocHoBe pe3ynbTaToB BTOPOro MCCNedoBaHWs Yy OOPLIOB BOMBHOTO CTUMS OBHapyKEeHO CHWKEHWE CpegHux
AaHHbIx ¢ 10.9° go 25.3°. YpoBeHb KoopauHaUMM cambiM GonbLUMM 06pa3oM CHU3WICH Y FOHMOPOB KIAaCCUYECKOro
CTUNSA, y KOTOPbIX pasHuLa Mexay pesynbTaTamu OBYX UcCregoBaHui Obinia CTaTUCTUYECKM CYLLECTBEHHOW M
paBHsinacb 67.2° (Tab.3). Tonbko y kageToB obenx CTUNOB OTMEYEHO ynydlleHWe pesynbTaToB Ha 16.9° n 21.2°
(pasHuLbl CTaTUCTUYECKM HE CYLLIECTBEHHbIE). Ymo 8bi38arno cHUXeHue pe3yrnbmamos y bopuoe? lNpumeHsiembie
MPEHUPOBOYHbIE Hazpy3Ku, CIUWKOM 60rbwoe akyeHmuposaHue pa3sumus cuslbl U esiHociausocmu? Moaym-nu
roy4eHHbIe pe3ynbmamal Xxapakmepu3osams yposeHb dau2ameribHOU KoopOuHayuu 60puyos pasHbIx 3maros ux
nodzomosku? C Uenblo Nofy4yeHWs OTBETA Ha 3TWM BOMPOCHI CPaBHMBANM pe3yrbTaTbl BCEX OOPLIOB OTAENbHbLIX
3TanoB MOArOTOBKM, y4acTBYKOLUX B MEPBOM W BTOPOM uccnegoBaHun (1ab.3). BbISCHMIIOCH, YTO YpPOBEHb
OBUraTtenbHON KOOpAMHAUMM BO BTOPOM WCCMEAOBAHUM He OTMAMYancsd 3HayuMTeNnbHO, KPOME OHMOPOB
Knaccuyeckoro ctuns. Bece pasHuupbl ObinyM CTaTUCTUYECKN He CyLLeCTBEHHble. HaliMeHbLUyo pasHuLy onpeaeneHo
y ceHuopoB (0.3°) u kageToB, a TaKKe HHUOPOB BOJIbHOrO CTUNdA. Takum obpas3om, onpepenéHHbIA B
MccneaoBaHUAX YPOBEHb ABUraTesibHOW KOOpAMHALMU MOXHO CUYMTaTb XapakTepHbIM ansi 6opuoB
OoTAeNbHbIX 3TAaNOB NOAroToBKU. MOXHO ero cyMtatb Takke CTOMMOCTbIO NOYTU CTabWUIbHOMN (HEU3MEHHOMN)
B AJIMHHOM nepuoae BPEMEHMU.
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Tab6.3. N3MeH4MBOCTb YpPOBHSA [ABUraTeNnbHOM KoopAauHaumum y 6opuoB COOpHOM KOMaHAbl MOA4 BIIUSIHUEM
TPEHUPOBKU (°) N CpaBHEHME CYLLLECTBEHHOCTUN pasHUL, pe3ynbTaToB Mexa uccrnegoBaHuamm (n=68)

YpoBeHb KoopauHauum
dtan Homep Homep PasHuua | YpoeHb
BT noAroToBkKu N nccnepgoBaHus: 1 nccnepoBaHua: 2 CyLecTBEeHHOCTU
X s X s
CEeHMNOoPbI 14)1753,4 120,1 740,3 116,9 13,1 0,596
Knaccuueckui | OHMOPbI 121792,6 137,1 725,4 133,5 67,2 0,016*
KapeThbl 7 |719,1 120,0 736,0 127,7 16,9 0,691
CeHuopbl 15(704,9 68,1 694,0 97,2 10,9 0,573
BonbHbIN FOHUOPbI 11)765,0 88,6 739,7 82,6 25,3 0,227
KageThbl 9 |704,0 74,0 725,2 126,0 21,2 0,525

* PasHuubl cywectBeHHble ans p < 0,05

Tab.4. YpoBeHb aBUratenibHol KoopanHaumm 6opuoB cOopHOM KOMaHAbl U CpaBHEHWE
CYLLECTBEHHOCTM pasHUL, pe3ynbTaToB MeXay nccnegosanuamm (n=227)

YpoBeHb KoopauHaLmm
_— Otan Howmep Howmep PasHMLa YpoBeHb
MOAroTOBKM uccrnegoBaHu | uccriegoBaHu CYyLLECTBEHHOCTU
a1 a2
CeHunopbl 748,4 748,7 0,3 0,993
Knaccuuyeckun | ioHMopbl 810,25 722,9 87,35 0,012*
KageTbl 722,0 723,9 1,9 0,941
CeHunopbl 703,7 685,1 18,6 0,382
BonbHbIN FOHMOPBI 746,0 744.5 1,5 0,957
KageTbl 707,7 759,0 51,3 0,090

*PasHunubl cylectBeHHble ans p < 0,05

3. JomuHUpyOLWee HanpaBfieHe BpalleHus

Pesynbtathl ncenenoBaHum aHanuaupoBanu TOXe OTAENbHO OTHOCUTESbHO
BbINMOSIHEHNSI TecTa OBWUraTenibHOW KOOpAWMHanWMM C BpalleHuem BnpaBo M Bneso. CpegHue apudmeTudeckme
pe3ynbTaTtbl 6opLoB cobupanucb Bo BpeMs OTAErMbHbIX 3TanoB nogrotoBku. OHM Nokasanu, YTO Camblll BbICOKUI
YPOBEHb B MEPBOM WCCIEAOBAHWM XapaKTepuaoBas HOHUOPOB, pe3yrnbTaTbl KOTOPbIX PaBHSAMUCL ANS BpalleHuin
BnpaBo — 396.8° n BneBo — 413.4° (puc.3). Bo BTOpom uccrnegoBaHum nepapxus pe3ynbTtatoB Obinia cornacHa c
3Tanom MoAroToBKM, T.e. CAMOro BbICOKOIO YPOBHSI JOCTUIN ceHnopbl (Tab.3).
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B BpalieHve BnpaBo

O BpalueHve Bneso

4004

380+

360

3404

3204

CEeHMopbLI FOHUOPbI KaaeTbl CeHuopbI HOHUOPbI KaaeTbl

Pwuc.3. YpoBseHb asuratensHow koopavHauuy 6opuos c6OpHOM KOMaHAbl B 3aBUCMMOCTM OT HaMpBreHns BpaLleHns
(nepBoe nccnepoBaHne — NOAroToBMTENBHBIN Nepuoa) (°)

Bopubl — IOHMOPBLI BOMBHOMO CTWUMS B MEPBOM MCCredoBaHUM B OOenx TeCTOBbIX 3a4aHUsAX AOCTUMIN FyyLumx
pesynbtatoB. OgHako BO BTOPOM WCCNedoBaHWM pes3ynbTaTbl Obinv obpaTHO MNPOMOPUMOHanbHbl A0 3Tana
noarotoBkn. CamMmbli BbICOKMMA YPOBEHb OBUraTesibHOM KOOpAWHauuu Obin y KageToB. YCTAHOBIIEHO, 4YTO
6opLbl nyylwe BbIMOMHANN TECTOBYIO 3afja4yy C BpalleHUeM BIieBO. TOMbKO Y IOHMOPOB KAacCUYECKOro CTuns
BO BTOPOM MCCMeAoBaHMU BbiCTynuna Hebonbwas agnddepeHumpoBKka pe3ynbTaTtoB B Nofb3y BpalleHus Bnpaso
(2.3°). OudbdbepeHumpoBka pe3ynbTaToB BbINOMHEHUA TECTOBOrO 3adaHus BnNpaso M BrneeBo y  6opuos
Knaccmyeckoro cTunsg Bbina cratucTuyeckn He cylectseHHoun (1ab.5). Y 6opuoB BOMBHOMO CTUAsS pasHuubl 6binu
camble GonblMe W CyWecCTBEHHble AN HOHWOPOB W KadeTOB B MNEepBOM WCCregoBaHWW, 3aTemM Ha rpaHuubl
CYLLEeCTBEHHOCTU Yy OHMOPOB BO BTOPOM McCregoBaHuu. AHanu3  OBYXKpaTHbIX UCCrefoBaHUMn
MHOMBMAYaNnbHbIX pe3yn6éTtaToB GOpLOB 3TanoB NOAroTOBKA NOATBEPAUNM NepeBec JNy4luxX pe3ynbTaToB
BbIMOSIHEHUSA 3afaHWUA BNEBO Y KaAeToB knaccuuyeckoro ctuns (63.4% B nepBom nccnepoBaHuu u 72,7%) v
FOHMOPOB BOJILHOIO CTUNSA B 06enx uccrneaoBaHUsix.

Tab.5. YpoBeHb ABWraTenbHOW KoopAuHauun y GopuoB COOPHOM KOMaHAbl B 3aBMCMMOCTM OT HanpasneHus
BpaweHunsa (n=227)

Homep Howmep
YpoBeHb
dT1an nccrnenoBaHusA YpoBeHb nccrnenoBaHus
Ctunb PasHuua Pa3sHuua | cywiecTBeHHOCTHU
noarotoBku | 1 CyLIeCTBEHHOCTH | 2 .
n n n n
Knaccuueckui | ceHuopsbl 368,5 |379,9 |114 0,330 370,1 |3785 |84 0,344
HOHUOPbI 396,8 (4134 |16,6 0,265 362,6 |[360,3 2,3 0,807
KageTbl 359,7 [362,3 |2,6 0,752 348,9 |375,0 26,1 0,560
BonbHbIN CeHNopbI 350,8 |352,9 (2,1 0,801 331,2 |353,9 (22,7 0,053
FOHMOPbI 352,0 |393,9 |41,9 0,001** 362,3 |382,2 19,9 0,146
KapeThbl 344,1 |363,6 |19,5 0,010** 368,9 |390,1 (21,2 0,129

PasHuubl cyuwectBeHHble ansa p < 0,001**, p < 0,01*
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Tab6.6. HamBuayanbHas M3MeH4YMBOCTb BeAyLLEro HanpaBreHusi BpalleHuidi B pasHblX MCCeAoBaHnax y 6opuos
cbopHoun komaHAabl (%) (n=227)

Howmep Howmep
Ctunb Atan N |unccnepoBaHusa: 1 nccnegoBaHusa: 2
noaroToBKU n n n=n n n n=n
Knaccunyeckunm | ceHuopbl 14 1286 (643 |71 357 |571 |71
HOHUOPbI 12 |41,7 (58,3 |0,0 41,7 |50,0 |8,3
KageTbl 7 |57,1 429 |0,0 286 |714 |0,0
CeHuopbl 15 |53,3 |46,7 |0,0 33,3 |[66,7 |0,0
BonbHbIN IOHUOPbLI 11 (18,2 |72,7 |91 27,3 |72,7 0,0
KageTbl 9 444 (55,6 0,0 44,4 1556 |0,0

BbisiBneHo 6 BapuMaHTOB M3MEHEHUsN MonyYeHHbIX Ha OCHOBE nepeBeca pe3ynbTaToB BbINOMHEHUSA BpalleHui B
onpenenéHHoM HanpeneHun. Hanpumep, B NepBoM BapuaHTe JOMUHUPOBAnb! BpalleHus Bneso. Buasl BapnaHToB
M 4YacToTa UX BbICTYNMEHWA npeacTaBneHbl B Ta6.7. Yalle Bcero BbICTynan BapuaHT 1 B NepBOM U BTOPOM
nccnegoBaHny CBA3aHHLIN ¢ AOMUHALIEN UpaLLIeHHWI BNEBO.

Ta6.7 BapuaHTbl U3MeHeHU AOMUHUPYIOLLIETro HanpaBneHWUsi BpalleHU U ux Yactota y
6opuoB coopHon kKomaHAabl (%) (n=68)

BapuaHTt Knaccu4yeckum ctunb BonbHbIM cTUNb
M3MEHEHUN |ceHUOpbl |OHUOPLI |KageTbl CeHMOopbl |OHUWOPbLI |KageTbl
1) n-n 42,9 41,7 28,6 46,7 63,6 33,3
2)n-n 14,3 33,3 14,3 33,3 9,1 22,2
3)n-n 14,3 8,3 42,9 20,0 91 22,2
4) n-n 14,3 8,3 14,3 0,0 9,1 22,2
5) N=n-n 7,1 0,0 0,0 0,0 9,1 0,0
6) n-N=n 7,1 8,3 0,0 0,0 0,0 0,0

N — BpalleHue BNeBo M — BpaweHny BnpaBo

MpeacTaBneHHbI MaTepuan uccrnegoBaHWin MOATBEPAMNT AOMUHMpOBaHME  BpalleHui Brneso. HeGonblass
AudddpepeHUMpoOBKa pe3yrnbTaTOB BbINOSIHEHUSA TeCTOBOro 3afdaHus B oGeux HanpaBneHusix y Gopuos
KrlacCU4eCcKoro CTUNsi CBMAeTeNbLCTBOBana o TOM, YTO B UX NOAroTOBKe He BbIAENANOCb HAKAKOW CTOPOHbI
Tena. Bo3aMOXHO yBENMYMITIO 3TO MX BO3MOXXHOCTb B MPUMEHEHNM PasHbiX TEXHUYECKMX SNIEMEHTOB C BpalleHNeM B
3aBMCUMOCTU OT CUTyaLUUW B OOHOM M B ApPYrou HamnpasneHuu. ATO CBUOETENbLCTBYeT O 6onee BCECTOPOHeWN
TeXHMYeCKOM noAroToBKe 3TUX OopuoB. Bonee BbipasuTebHas OOMWHAUMA BpalleHuin BrneBo Yy 6opuos
BONILHOrO CTMIIAA MOrMa MOHU3UTb WX TEXHUYECKME BO3MOXHOCTU. AKLEHTMpOBaHME B TPEHUPOBKE OAHOMU
CTOPOHLI Terla MOrfo NOBINUATL Ha €€ cneuuanusaymio u pasBuTue aCUMMETPUN TEXHUKU.

BbIBOAbI

1. B nogrotoBUTENLGHOM NEPUOAE TPEHMPOBKU (NepBoe McCriegoBaHUe) CaMbli BbICOKMI YPOBEHb ABUraTENbHON
KoopAMHaL MM XapakTepr3oBar IOHNOPOB KITacCUYEeCKOro CTUMs U BOMbHOro ctuns. Camble HU3Kue pesynbTaThbl
UMernu KageTbl KIacCn4eckoro CTUNSA 1 CEHNOPbI BONBHOIO CTUIMS.

2. Y 6onblumMHCcTBa 60pLOB BO BTOPOM MCCreOoBaHUM 3amMeyeHO OOHMXKeHue pesynbTaTtoB. TONbKO KageTbl
OTNINYMIIUCL POCTOM YPOBHS ABUraTernbHON KoopaAnHaLUN.

3. Ha ocHoBe cpaBHeHMs cpedHuX apndmMeTM4ecKkMx pe3ynbTaTtoB pa3Hbix 60PLOB B ABYX MCCMeOoBaHUAX camble
BbICOKME pe3ynbTaTbl ABUraTenbHON koopanuHauum obHapyXeHO y IOHMOPOB KNacCUYeCKoro U BOSIbHOIO CTUNS.
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4.

Y unccnefoBaHHbIX CNOPTCMEHOB AOMUHMPOBAMO BbINOSIHEHME 3aaHusA TecTa C BpalleHnem BrieBo. OpgHako Yy
60pLI,OB KInaccn4yecKoro ctungd pasHuubl ObINIM CTATUCTUYECKM He CylleCTBeHHble, a Yy HOHMOPOB U KaadeToB
BOJIbHOIO CTUINA CyLLleCTBEHHbIE.
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RESUME

La lutte est un sport de combat basé sur l'activité intense des concurrents, exigeant des niveaux de coordination
plus en plus élevés. Des niveaux élevés de différentes capacités de coordination sont tres importants dans la lutte.
Concurrents les plus prospéres ont technique polyvalent, et sont capables de faire usage de leurs compétences
dans diverses situations au cours de sport de combat. Le but de cette étude était de déterminer le niveau de la
coordination des mouvements par rapport a une phase de formation (catégories d'age), ainsi que la fondation de la
direction dominante de rotation. Le test de coordination des mouvements mondiale Starosta a été utilisé. Les
lutteurs de I'équipe nationale ont fait I'objet de I'enquéte: le groupe se composait de 227 hommes, lutteurs d'élite,
deux styles libre et classique cadets, juniors et seniors. L'enquéte a été réalisée deux fois, mais toujours dans la
période de préparation. Résultats: 1. Un style classique et juniors de style libre ont montré le plus haut niveau de
coordination des mouvements, 810.250 et 7460 respectivement. Les cadets (style classique) et les ainés (free
style) ont atteint les niveaux les plus bas. 2. La plupart des lutteurs, sauf cadets, ont montré une diminution de la
performance au cours de la deuxieme enquéte. 3. Rotation & gauche était prédominant dans lutteurs testés, mais
dans les lutteurs de style classique les différences n'étaient pas statistiquement significatives, tandis que chez les
juniors de style libre et les cadets, les différences étaient significatives.

MOTS CLES: coordination des mouvements, tests de coordination mondiale, la rotation dominant, les lutteurs de
pointe élevées, style libre et classique, le stade de la formation.
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IN MEMORY OF THE 45™ YEAR ANNIVERSARY OF THE DEATH OF JAHAN

148

PAHLAVAN GHOLAMREZA TAKHTI

Khashayar Sarrafi

United States Pahlavani Wrestling Federation-President

pahlevaniwrestling@gmail.com

Takhti forever pahlavan, forever hero...

Takhti forever hero, pahlavan is some one looked up to ,

Takhti forever hero, a pahlavan...who others may love to be ,

Takhti forever hero, pahlavan never loss hope

Takhti forever hero, to be pahlavan means to be courageous,

Takhti forever hero, to be pahlavan means willing to put their life aside for another person,
Takhti forever hero, pahlavan is anybody or somebody that was loved,

Takhti forever hero, to be pahlavan, must be successful,

Takhti forever hero, to be pahlavan, may not be superhuman,

Takhti forever hero, but pahlavan must saved if they say I'm to be pahlavan,

Takhti forever hero, pahlavan must lead by sample because every man is pahlavan, every hero is man,
Takhti forever hero, jahan pahlavan is strong and firm,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, pahlavan of fame and a hero of fortune,

Takhti forever hero, a role model, a hero of glamour,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, pahlavan is fit and fast,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, a hero, a pahlavan of wrestling, a hero of sport,
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Takhti forever hero, a role model, a hero of victory,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, pahlavan is clever yet plain,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, pahlavan of koshti, a hero of games,

Takhti forever hero, a role model, a hero of knowledge,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, jahan pahlavan is a hero of koshti art,

Takhti forever hero, jahan pahlavan is a hero of house of koshti bastani,
Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, a hero of word a hero of writings,

Takhti forever hero, a role model, a hero of language,

Takhti forever hero, jahan pahlavan is hero of logic,

Takhti forever hero, jahan pahlavan is a hero to many,

Takhti forever hero, jahan pahlavan is hero of ethics,

Takhti forever hero, a pahlavan is smart and kind,

Takhti forever hero, a pahlavan thinks of others before they think of themselves,
Takhti forever hero, a pahlavan will die to protect,

Takhti forever hero, a pahlavan is courageous, loving and brave,

Takhti forever hero, a pahlavan will never complain,

May knowing you're in the hearts and thoughts of others...Takhti forever hero,

No longer in our life to share, but in our hearts, you're always there...Takhti forever hero,
Jahan pahlavan never die, a hero never die, Takhti forever hero,

Takhti forever hero, Takhti forever pahlavan...

Someone you love,

Will always stay with you...

Will never say good bye,

Takhti forever hero, Takhti forever pahlavan!
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LETTERS

Tapering in Wrestling: The Yin-Yang of Muscle Glycogen Concentrations and Training Frequency

Amateur Wrestling is a very intense sport with the average intensity over the 6-7 minute match being 95-100% of
VO2max (3). As with all exercises or sport at this intensity it is almost exclusively dependent on the stores of
carbohydrate in the muscle: muscle glycogen (2). This is true quantitatively during one match and is particularly
true during multiple match days, such as practice or tournaments (3). With regard to practices over the course of a
week, coaches have choices to make regarding the yin-yang of carbohydrate intake and total work during practice.
Training every day for 2 hours will require a consumption of 8-10 g carbohydrate/kg body weight (for the 70 kg
wrestler, 560 g carbohydrate; 2240 kcals/day of carbohydrate) which is a very large amount; similar to endurance
athletes. An alternative approach would be to practice 3 non-consecutive days/week or every other day, in this
case only half of the carbohydrate would be needed to consumed every day (70 kg wrestler; 280 g/day or 1120 kcal
of carbohydrate/day.) This second approach would appear to be supported by tapering (reduced training volume)
research where muscle glycogen is increased (1) and lactate is increased after an improved maximal performance
(4,5,6). This approach would also appear prudent for the student-athlete as low muscle glycogen would lead to low
blood glucose and quite likely to a reduced performance in the classroom as well as in the gymnasium. Again, it is
reducing the training frequency variable that is most important to optimize muscle glycogen concentrations for
practices and competitions.
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TRADITIONAL SPORT: MUD WRESTLING & MUD PREPARATION Today our whole country is aware about
traditional sports &mud wrestling is one of them. As wrestling in India is played on mud so it is called as mud
wrestling (kushti). Kushti is an ancient Indian game since ancient times in Maharashtra. Therefore in this paper the
researcher has interpreted various types of Mud wrestling, popular Indian Mud wrestlers and the benefits of mud
wrestling. The objective of this letter is to develop awareness of this activity. It is evident that mud Wrestling
(Kushti) is an ancient game of India. It has its deep roots in our tradition and culture. It is an Art which is almost
3000 years old.

Various types of Mud wrestling: The popular Indian Mud wrestlers are:
o Krishna Kusti e Gama
¢ Jambuvanti kusti e Gunga
e Hanumanti kusti ¢ Denanath sinh
e Bheamsene Kusti e Harishcandra Birazdar
¢ Jarasandi kusti e Dadu Chougule
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Benefits of mud wrestling
e Improve muscular strength
¢ Improve coordination
¢ Improve balance
e Improve muscular endurance

As wrestling (kusti) in India is played on mud it is known as mud wrestling. Kushti is an ancient Indian game since
ancient times in Maharashtra. Before the players begin the wrestling, the pit must be made ready with 3 feet of
sand, which must be filtered and then it is spread on the Aakharas which is a minimum 20x20 feet. The wrestling

pit must be watered properly.

Mud wrestling is practiced in a specially prepared red soil. It is prepared by combining the following ingredients
which are given below. Each ingredient has their own special benefits. When these ingredients are mixed in the

soil, we get their benefits through the sail.

Name Quantity

Purpose

Nuts oil/mustard oil 45 tin (60liters)

Nut oil is known to absorb quickly into the skin, leaving a light, velvety,
protective barrier on the skin. It makes a wonderful “carrier oil” for
aromatherapy uses.

The sand remains cool and no dust is created.

Curd and butter milk 4tin (60liters)

Curd has a nutritive content; it has extensive special values for therapeutic
purposes.

Lemon 1600

Lemon fruit acids are ideal for gentle
exfoliation, Neutralizing environmental damage, Toning, Hydrating and
nourishing, Fighting wrinkles, Pore cleansing.

Camphor 4kg

Camphor provides a cooling sensation and relieves

symptoms such as pain, irritation and cough. It can be used in

soothing backaches and muscle pain. To soothe skin conditions such as
eczema or acne, camphor is used due to its ability to reduce redness
and irritation.

Turmeric 80kg

Useful in disinfecting cuts and burns. Treats acne blemishes, blackheads,
dark spots and hyper pigmentation and other skin conditions like eczema
and psoriasis. It helps heal and prevent dry skin, and to slow the skin aging
process, and is used to diminish wrinkles, keep skin supple and improve
skin’s elasticity. It is used as an ingredient in sunscreens.

Color agent 15kg

To make the sand brighter in appearance

Neem leaves powder 40kg

If you have pimples on your face then apply the neem leaf decoction. Even
this can be used to treat minor wounds as this reduces the chance of
getting further infection.

Chandan powder (sandal) 40kg

It has medicinal

properties which is useful for treating several health problems and
fighting skin infections. It has a calming effect on the nerves, and hence,
proved to be beneficial to relieve stress, anxiety, irritability etc.

Water 400 litter

When water is put there is no dust created, it should be soft to prevent
injuries, and is cool.

These materials are mixed with 4 tons of dry soil. This soil content takes care of our health as well as improves

performance in mud wrestling.

CONCLUSION: Though there is not much importance for mud wrestling at the international level today, it is still of
great importance as it has many health benefits. As it is an Indian traditional sport, it is our responsibility to keep

our culture alive.
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GUIDELINES FOR AUTHORS

Papers covering every aspect of wrestling science can be submitted for publication in the new "International
Journal of Wrestling Science". Scientific research papers and reviews, applied/practical issues, current topics, and
letters to the Editor will be accepted. Manuscripts must not have been submitted to another journal.

FORMAL PROCEDURE

Manuscripts may be submitted in English, French or Russian. An Abstract in English must be included. The
maximum length of manuscripts is 6 pages (8.5 by 11 inches) (including tables, figures, pictures, and references).
They should be 1.5 spaced, in 12-point Arial type throughout the paper, with .75 inch margins, and be written
according to proper grammar, and syntax principles.

Manuscripts, along with a cover letter to the Editor that a new manuscript is being submitted for consideration,
must be sent by e-mail to: davcurb@gmail.com Manuscripts will be blindly reviewed by two reviewers.
Acceptance for publication will be based on quality, originality and reliability of the presented material. Whenever
necessary, accepted manuscripts are returned by e-mail to the authors for corrections. After making the
corrections, the authors have to resend the manuscript, along with a new cover letter to the Editor with detailed
information about the alterations for each one of the reviewers’ comments.

FORMAT

The complete manuscript must include:

The title page, with:

a) Complete title, b) names and affiliations of all authors in the order they appear, c) a running head, and d)
contact information for readers (name, address, e-mail, phone number, fax).

ABSTRACT (one in English):
Abstract and Key words on a separate page, following the title page. Length should be less than 200 words.

INTRODUCTION
Introduction, starting on a separate page, and ending with the purpose of the study
and the corresponding hypotheses.

METHODS
Method, which includes a) Participants, b) Instruments-Tests, ¢) Procedures, d) Research design, and e)
Statistical analysis.

RESULTS
DISCUSSION — CONCLUSIONS
PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES
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