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Budapest was a fantastic host city for the 2013 World Championships. The newly created
Scientific Commission had an opportunity to meet during the couse of the Scientific Symposium
organized by the INWR. The newly assigned members posed (right) with President Lalovic and
FILA Bureau member Akhroldjan Ruziev and Vice-President Stanley Dziedzic. This
commission will be presided over by Bureau member Daulet Turlykhanov (middle) being
congratulated by symposium keynote lecturer, Dr. Prof. Wlodzimierz Starosta). The INWR
Symposium is thankful for the support of by the Hungarian Wrestling Federation, with particular graditude to Dr Csaba Hegedus,
Laszl6 Molnar and Déra Sziics. We had an outstanding faculty of presentors, including Dr.Ye Tian President-Chinese Institute of
Sport Science and Member of the Chinese Olympic Committee; and Dr. Alioune Sarr, the President of the Senegal National
Wrestling Board. We also we had some of the world’s finest coaches in attendance, including Dr. Yuri Shakhmuradov and
Professor Kazuhito Sakae. Additionally, there were 58 abstracts/posters displayed from 23 countries and every continent. Thank
you to all participants!

On a final note, this issue is dedicated to the memory of the great Besik Kudukhov who we lost in December and is
commemorated on our cover.

. . Tasks & Duties assigned to the FILA Scientific Commission
Sincerely in the advancement of Promotion of wrestling research

Wrestling, e Organize research activities at major wrestling competitions and training centers.

e Form collaborative arrangements that will provide the Commission with increased
/ > M access to expertise and other research resources.
* |dentify wrestling researchers and scientists at an international level.

e Build a communication network so that wrestling researchers may communicate and
David Curbv EdD share ideas.
_aVI urby . Distribution of Wrestling Scientific Knowledge
Director of the International Network of o Organize wrestling scientific congresses, seminars and workshops.
Wrestling Researchers ¢ Publish a wrestling scientific journal.
FILA Scientific Commission member e Provide a wrestling scientific portal and discussion forum to enable communication
davcurb@gmail.com between wrestling scientists, coaches and athletes.
e Provide for the distribution of the most up to date knowledge of training practices to
ensure the health of our athletes
e Support wrestling-related educational activities in collaboration with academic
institutions (e.g. on-line advanced degree programs).
e Build a database of wrestling-related research articles.
Scientific Support
e Provide scientific information for FILA Bureau and the other FILA Commissions.
e Provide scientific information for National Wrestling Federations.
e Develop the curricula for certification programs for all NF’s to use with the various
level of coaches-basic to advanced degrees.
e Complete other relevant tasks as assigned by the FILA Bureau.
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Cover photo provided by Larry Slater and honors Besik Kudukhov of Russia
Four-time World champion (2007, 2009, 2010, 2011)... 2012 Olympic silver medalist... 2008 Olympic bronze
medalist... 2006 World silver medalist... 2005 Junior World champion... 2007 European champion... 2006 and 2010
World Cup champion... 2003 European Junior champion
August 15, 1986 - December 29, 2013
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IMPROVING THE PERFORMANCE OF THROWS IN FREESTYLE
WRESTLING USING ELECTRICAL MUSCLE STIMULATION

B.A. Podlivaev, N.N. Rozhin, B.A. Yakovlev,
Russian State University of Physical Education, Sport, Youth and Tourism (SCOLIPE), Moscow, Russia
podlivaevb@mail.ru

The relevance of this work is due to the fact that despite the numerous studies of the sporting and technical
skills of wrestlers, little attention has been paid to the study and justification of new pedagogical tools and
methods for achieving sporting perfection in wrestling. The issue of sporting perfection in wrestling has
become of particular importance in recent years due to the large number of young athletes with very good
performances at youth and junior competitions who do not go on to become top adult athletes. One of the
reasons for this is that the training tools and methods are developed without considering the potential ability of
young wrestlers. This often stops them from continuing their successful wrestling training when moved into a
group of adult athletes. The trainer has virtually no tools or methods for looking into the future of their
students. In addition, sports science has developed control techniques that can be used to intensify the
process of performing training exercises, so that this process approaches a high level of sport performance
(I.LP. Ratov 1972, V.A. Khvilon, 1974). The possibility of doing this, even on an artificial basis, makes it
possible to evaluate the sporting future of a young wrestler.

The appropriate set of tools and methods to implement such an approach in wrestling had not been created
until recently. The need to create such tools determined the topic of our research. The aim of this research
was to identify the possibility of correcting movement and improving the process for training young athletes
specializing in freestyle wrestling, based on the development of instructional techniques using artificial muscle
activation. The goal of this experimental work was intended to address three main areas:

¢ find methods for controlling the stimulation unit to supply impulses to athletes' muscles at the necessary
moment;

¢ identify the possibility of improving the quantitative indicators of movement;

o study the efficiency of using myostimulation activation of muscles during movement in a pedagogical
experiment using a portable electroneurostimulator emitting a square-wave to artificially activate muscle
during throwing exercises.

In this laboratory experiment, the possibility of controlling movement through artificial activation of different
muscle groups and establishing the specific conditions for adjusting the technical movements were studied.
We developed a special device for artificial activation of the athlete's muscles when overcoming the weight of
an opponent (dummy). The effect of electrical stimulation was studied on the time parameters of the following
movements:

back arch body arm throw

back arch overarm throw

arm and neck turn throw;

pulling throw with double leg grab.

The time parameters were analyzed of the movements (total time and by phase) as well as the result of the
hold.

All movement actions were divided into three phases, which made it possible to obtain additional information
on the time parameters of the movement at different points. Each athlete performed five attempts under
standard conditions, five with electrical stimulation and five after artificial muscle activation. In total, ten
athletes, who specialized in freestyle wrestling in different weight classes, participated in the laboratory
experiment.

The pedagogical experiment was conducted in the pre-competition training stage from January to May 2002
at the Yakut Institute of Sports and Physical Educaton (YISPE). Freestyle wrestlers 15-17 years old took part
in the experiment. They were divided into two groups — a control group (n=12) and experimental group
(n=10). The athletes in the experimental group performed, as part of their regular training, throws of dummies
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with myostimulation, 3 times a week according to the following plan: ten attempts performing a throw and ten
after action attempts. The throws regularly changed at each training session.

To determine the weakest links in a competitive match, young athletes were filmed at competitions and at
friendly matches. Young wrestlers of different weight classes took part in the experiment (n=8). The following
was analyzed:

- time of the throw (total and by phase: the first phase — from the start of the hold to the lift of the
opponent; second phase — from when the opponent is lifted off the mat to the position when the
opponent is at the greatest distance; third phase — from the previous position /second phase/ to the
opponent reaching the mat);

- total match time;

- total points for match;

- points won;

- points lost;

- efficiency ratio (ratio of lost to won points).

- place taken in the competition.

The research was aimed at studying the parameters that characterize the basic patterns corresponding to the
structure of the action and the identification of the leading elements of these technical and tactical actions.
Table 1 shows the results of a correlation analysis of technical and tactical actions in competitive matches. As
a result of the comparative analysis of the matrix of correlation dependencies, it is possible to conclude that
there is a fairly clear relationship structure which stabilizes the technical action overall, providing an
underlying structure. This structure contains the integral characteristics of time parameters and the efficiency
of technical characteristics.

Analysis showed a high (P <0.01) correlation between the throwing motion and the place occupied by the
athlete in the competition. It is worth noting that a strong correlation was observed between the total time of
the throwing movement (r=0.79), the time from the start of the hold to the lift of the opponent (r=0.77), the
time the opponent is lifted off the mat to the position when the opponent is at the greatest distance (r=0.81),
the time from the previous position to the opponent reaching the mat (r=0.73) and the position taken in the
competition. Of the three throwing movement time phases, the greatest correlation was observed in the
second phase — the time the opponent is lifted. This predetermined the moment for supplying myostimulation
signals to the muscles during throw movements.

Table 1. Matrix of correlations between the basic parameters of performing a technical action in a
competitive match by junior fighters.

Parameter 1 2 3 4 5 6 7 8 9 10
T throw (1) 1 0.6 0.54 0.45 0.55 0.71 0.59 0.6 0.59 0.79
T1 phase (2) 1 0.51 0.43 0.48 0.56 0.5 0.55 0.51 0.77
T2 phase (3) 1 0.48 0.52 0.61 0.53 0.59 0.6 0.81
T3 phase (4) 1 0.45 0.44 0.49 0.51 0.57 0.73
T match (5) 1 0.72 0.68 0.53 0.66 0.71
Point for match (6) 1 0.52 0.49 0.55 | -0.88
> won points (7) 1 0.32 0.62 | -0.89
> lost points (8) 1 0.71 0.8
K efficiency (9) 1 0.82
Comp. position (10) 1

Analysis of videos of competitive matches and interviews with coaches, showed that junior wrestlers made
throwing errors, associated with a slowdown in the lifting of the opponent off the mat and stretching of the
body during the throw. As a result of experimental research, it was shown that the timely application of the
most active force in the throw, the attempt to "catch" themselves and their opponent is one of the main
elements in the structure of throw movements. Another important point is the movement of the pectoral girdle
backwards and straightening of the spine.

The aim of the direct application of electrical stimulation during a throw is to generate an efficient structure of
the wrestlers’ technical actions and increase working effect. Great importance was placed on the formation of
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the athlete's corresponding motor pattern, as, to a large degree, the success of reaching the ultimate goal, the
planned sporting result, depends on this. At the same time, myostimulation was used not only as a means of
increasing the efficiency of working movements, but also as a means of encouraging the formation of a motor
pattern (that is as a motor hint) and to improve the structure of the wrestler's technical actions.

Therefore, when using artificial muscle activation, two associated tasks for improving the wrestler's technical
preparation were resolved:

o development of the most important muscle groups that are used, in a dynamic manner, in the
execution of the throw technique

e provide the ability to use speed-strength qualities in a timely manner and in the right direction, while
maintaining optimal form.

During the experiment, we considered the important role of leading elements of the structure of throwing
movements directly ensuring the efficiency of motor actions. This also determined the selection of impulse
timing, which is the moment the dummy is lifted off the mat, and the stimulation object, the gluteus maximus
muscle, preventing pelvic inclination to the side and maintaining balance; the latissimus dorsi muscle and
erector spinae muscle, ensuring movement of the pectoral girdle backwards.

The coach pressed a button to supply the impulses to the athletes' muscles the instant the dummy was lifted
off from the floor. In the first stage of the experiment we attempted to identify the impact of myostimulation on
the time parameters of the throwing exercises and to establish the efficacy and safety of applying it directly
during the movement. The experimental results showed that all devices worked reliably and the total safety of
applying electrical stimulation during throwing movements.

At the same time, specialists (experts) rated the quality of the exercise using a three-point system as: bad,
standard, good. Figure 1 shows the probability rating of throwing exercises with artificial activation of the
latissimus dorsi, Figure 2 — of the gluteus maximus.

The character of the impact of artificial muscle activation on time parameters of the movement phases with
artificial activation of the latissimus dorsi is shown in table 2 and of the gluteus maximus — in table 3.

As a result of muscle stimulation activation, there is a reduction in the time of performance of the main
movement phases, suggesting that the moment for supplying the impulses, as well as the muscle groups they
are supplied to, was chosen correctly. However, the greatest shifts in performing technical actions occur
during stimulation activation of the latissimus dorsi muscle (fig. 1). So, when performing a back arch body arm
throw, the probability rating before stimulation was 0.5, during myostimulation — 0.6 and after stimulation —
0.85. When performing a back arch body arm throw, with stimulation of the gluteus maximus the shifts were
less significant, 0.4 — before stimulation, 0.45 — during and 0.5 — after (fig.2).

Changes from stimulation of the latissimus dorsi muscle also occur in pulling body throws. If in 75% of
instances the expert gave a bad mark before stimulation, during myostimulation they gave 50% and only 15%
after. A good throw before stimulation was only observed in 10% of athletes. Under the influence of
myostimulation 60% of wrestlers performed good movements, and 75% — after stimulation (fig. 1).

Under the influence of myostimulation of the gluteus maximus changes were observed in this throw, although
less significant (fig. 2).
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Fig. 1 Probability rating of a throwing movement under the influence of myostimulation of the latissimus dorsi muscle.
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Fig. 2 Probability rating of a throwing movement under the influence of myostimulation of the gluteus maximus muscle.
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However, it should be noted that for individual subjects in attempts with stimulation and after, there were changes
in the performance of throwing exercises, in particular if in the background attempts (before stimulation),
movements were performed with errors. For example, if the subject was given a probability rating of a positive
exercise performance of 0.2, then with stimulation this figure was 0.8, and in attempts after stimulation — 1.

Analysis of the time parameters (individual phases) of the back arch body arm throw with myostimulation of the
latissimus dorsi (table 2) showed that the greatest shifts are in the first movement phase (time reduction during
stimulation was 0.5 and after — 0.04 sec.) and in the third movement phase — 0.04 and 0.03 respectively.
Differences were significant (p< 0.05) in the decrease in the total throw time with myostimulation and after.

Under myostimulation of the gluteus maximus (table 3) there is also a reduction in the time parameters of the
throw movement phases, however these changes are less significant than for stimulation of the latissimus dorsi.
So the shifts in performance by the wrestlers of first and second phase movements are insignificant (p>0.05)
under myostimulation and after it, although the reduction in time of the total movement is significant (p<0.05).

Stimulation activation of muscles during movement may be seen as a factor that has a positive influence on
improving the coordination relations in the whole muscle system. During the preliminary experiment, the positive
influence of artificial methods of muscle activation together with movement phases on the efficiency of movement
was identified. It was shown that the greatest effect for myostimulation occurred in the latissimus dorsi. Further,
during the pedagogical experiment these muscles were subjected to artificial muscle activation.

Table 2. Changes in the time characteristics of the back arch body arm throw with myostimulation of the
latissimus dorsi

Performance conditions Significance of differences
p)

Studied parameter |without stimulation | with stimulation | after stimulation with after

(c) stimulation | stimulation
T1 phase 0.37+0.03 0.3240.02 0.33+0.03 <0.05 <0.05
Increase 0.05 0.04
T2 phase 0.21+0.03 0.19+0.01 0.2+0.02 <0.1 >0.05
Increase 0.02 0.01 >0.05
T3 phase 0.35+0.01 0.31+0.01 0.32+0.02 <0.05 <0.05
Increase 0.04 0.03
T throw 0.93+0.04 0.82+0.03 0.85+0.03 <0.05 <0.05
Increase 0.11 0.08

Table3. Changes in the time characteristics of the back arch body arm throw with myostimulation of the gluteus

maximus
Performance conditions Significance of
Studied parameter differences (p)
(c) without stimulation| with stimulation after stimulation with after
stimulation | stimulation
T1 phase 0.37+0.03 0.35+0.02 0.36+0.03 <0.1 >0.05
Increase 0.02 0.01 >0.05
T2 phase 0.21+0.03 0.19+0.01 0.2+0.02 <0.1 >0.05
Increase 0.02 0.01 >0.05
T3 phase 0.35+0.01 0.32+0.01 0.32+0.02 <0.05 <0.05
Increase 0.03 0.03
T fight (5) 0.93+0.04 0.87+0.03 0.88+0.03 <0.05 <0.05
Increase 0.05 0.04

In our examples, stimulation signals supplied during movement activated the muscle which performed the
"leading element” function of intermuscular coordination. This is particularly important because the tension of the
muscle bearing the brunt of the interaction with external forces, received an additional impulse. The same is
observed through the artificial strengthening of the leading element of the athlete's movement system. In addition,
the movement occurring on the basis of natural activation of leading elements was combined with external

10
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impulses, which also activated the "leading element". As a result, this led to a sharp increase in the specific
function of this muscle. Such an impact on the muscle, which played a major role in this phase of the movement,
was sharply intensified by its activity, allowing the athlete to feel more clearly the correct performance of this
phase of the movement, and subsequently make the correct adjustments in shaping the skill. It should also be
noted that the role of the "leading element” is extremely high in the intermuscular coordination system. Therefore,
by strengthening this "leading element" with artificial activation, we were able to effectively strengthen in the skill
the rhythmic sequence of movements and thereby organize the whole intermuscular coordination system.

The obtained results also allow us to suggest that artificial strengthening of the "leading elements” functions
should lead to an even greater organization of the structure of the natural movement elements. Such an
intensified development of the "leading element” makes it possible for the training process to be more effectivel.
By strengthening the "leading elements" we also strengthen the process of the interaction of the athlete with
external forces and strengthen the influence of exercise on the athlete's body. By atrtificially activating the muscle
at the critical movement phase, thereby intensifying the interaction with external resistance, we were able to turn
each ordinary wrestling exercise into one of optimal action.
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NOBbILWEHUE PE3YNIbTATUBHOCTU BEPOCKOB B BOJIbHON EOPbLEE C
MCIMNOJIb3OBAHUEM 3JIEKTPOMUOCTUMYNALIA MblLUL

Mognuneaes B.A., PoxuH H.H., Akosnes B.A.,
Poccuiicknii rocyaapCTBEHHbIV YHUBEPCUTET (OU3NYECKON KynbTypbl, cnopTa u Typuama (FLOJIN®K), Poccus,
Mocksa

AKTyanbHOCTb  HacTosiwen paboTel obycrnoBrneHa TeM, 4TO Hapsgy C  MHOMOYMCMNEHHbIMMU
nccrnegoBaHUsIMU - CMOPTUBHO-TEXHUYECKOrO MacTepcTBa OOpUOB, MNpPakTUYECKM He YAenseTcs BHUMaHuS
N3y4yeHnto n ob6OCHOBAHMIO HOBbLIX MeAarorMyeckMx cpeacts M MEeTodOoB CMOPTUBHOMO COBEPLUEHCTBOBAHUSA B
cnoptmnBHon 6opbbe. MNMpobrnema cnopTMBHONO COBEPLLUEHCTBOBaHMSA B Bopbbe npuobpena 3a nocnegHee Bpemsi
0COBYI0 OCTPOTY TaKKe U B CBA3U C TEM, YTO 3HAYUTENbHAS YaCTb IOHbIX CMOPTCMEHOB, NMOKa3biBaBLUNX BbICOKNE
pes3ynbTaTbl Ha IOHOLIECKUX M HOHUOPCKUX COPEBHOBAaHWUSX, HEe MonagaeT B JaNbHEWWeMm B YMCMO MyyLimx
CMOPTCMEHOB cpeau B3POCHbIX.

Kak ogoHy w3 npuwymH 3TOoro crnegyet OTMETWUTb, YTO paspaboTka cpeacTB M METOAOB MOLTOTOBKM
CMOPTCMEHOB MNpou3BoauTcs, 6e3 yyeTa ypOBHS MOTEHLMANbHbIX BO3MOXHOCTEW IOHbLIX OOpLOB, YTO 4acTo
CBOAWT Ha HET NPOAOIHKEHNE yCrneLHbIX 3aHATUI 6opbbo Npu nepexofde B rpynny B3pOCIbiX CNOPTCMEHOB. B
pacrnopsKeHUn TpeHepa NpakTUYeckn HeT CPeacTB U METOAOB, MO3BOSISAOLLNX HA UCKYCCTBEHHOW OCHOBE Kak Obl
3arnsgHyTb B «ABUratenbHoe Oyayliee» ero y4eH1KoB.

BmecTe ¢ TeM B cnopTuBHOWM Hayke pa3paboTaHbl ynpasnstowme npuembl, ¢ UCMONb30BaHNEM KOTOPbIX
MOXHO WHTEHcudMumMpoBaTb MPOLECC BbLIMOMHEHUS YNPaXKHEHW Tak, 4Tobbl 3TOT mpouecc npubnuanncsd no
CBOUM OCHOBHbIM XapakTEPUCTUKaM K YPOBHIO BbICOKOro cnoptmHoro mactepctsa (M.M.Patos, 1972, XBunoH
B.A., 1974 n gp.). Bo3MOXHOCTb Takoro BbINOMHEHUSA, MYCTb AaXe Ha WCKYCCTBEHHOW OCHOBe, MO3BOnseT
OLUeHVBaTb JanbHEWLLYI0 CNOPTUBHYHO NepCnekTMBHOCTL Monogoro 6opua.

Ons peanunsauum nogobHoro noaxoda B CNOPTUBHOW Oopbbe [0 nocregHero BpeMeHu elle He Obinu
co3gaHbl COOTBETCTBYIOLUME KOMMIEKChI CPEeACTB M MeToAMKa UX UCMnonb3oBaHus. HeobxoamMMocTb co3gaHus
Takux cpefcTB onpegenuna Temy Halmnx nccnegoBaHuin.

Llenb gaHHOro uccnegoBaHUs 3akrnyanacb B BbISIBIEHUM BO3MOXHOCTEN KOPPEKUUU ABMKEHUA WU
pauMoHanu3auum npouecca MNOArOTOBKU IOHLIX CMOPTCMEHOB, CreuManuaupylowmnxcs B BONbHOWM Gopbbe Ha
OCHOBE pa3paboTkn METOAMYECKMX MPUEMOB C NCMOSb30BAHMEM UCKYCCTBEHHOW aKTMBM3aLUN MbILLLL.

OkcnepvMeHTanbHas paboTta Ans OCYLWECTBMEHUS HaMEeYeHHOW LenuM Benacb B TPeX OCHOBHbIX
HanpasreHnsX:

® HaxoxaeHue MeTodOB yMpaBreHUs CTUMYMALUMOHHBIM GFIOKOM AN nodayn MMNynbCOB Ha MbiLLb
CMOPTCMEHOB B HYXHble MOMEHTbI BPEMEHM;

® BbISIBNIEHNSI BO3MOXHOCTEN YryyLleHUs KONMYECTBEHHbIX NokasaTenen ABWKEHUS;

e 060CcHOBaHUe 3(PHEKTUBHOCTU UCMONB30BAHUSA NPUEMOB MUOCTUMYIALMOHHOW aKTMBM3aLUN MbILLL, BO
BpeMms OBWKEHWS B XOA4e NeJarornyeckoro aKCrepmmMeHTa.

Ons WCKyCCTBEHHOW aKTMBM3auMW MbIWL, BO Bpemsa OpOCKOBbIX YNPaXHEHW ucrnornb3osancs
nopTatuBHbIn cTumynaTop ATHC, gatowmii curHan npsamMoyrofnbHon opMbl.

B nabopaTopHOM 3KCnepMMeHTe W3y4anucb BO3MOXHOCTU YMpaBneHus OBUMXEHUSIMUM NOCPeaCcTBOM
NCKYCCTBEHHOW aKTMBU3aUMM PasnuyHbIX TPYMN MbIWL W YCNOBUS KOPPEKLUU TEXHUYECKUX AEWCTBUA MpU KX
BbINONHEHUN. [INa UCKYCCTBEHHOW aKTMBM3aLWUW MbILLL, CNOPTCMEHa B MOMEHT NpeoaoneHns MacChbl ConepHuka
(maHekeHa) Hamu ObIno paspaboTaHo cneumanbHOe YCTPOWCTBO. M3yyanoch BMUSHWE 3NEKTPOMUOCTUMYMSLIMN
Ha BpeMeHHble NapamMeTpbl ABUraTerbHbIX AeACTBUN:

e 6pocok NporndomM 3axBaTom 3a TYNOBULLE C PYKOW;

¢ 6pocok Nporndom 3axeBaToM PyK CBEPXY;

e OPOCOK MOABOPOTOM 3aXBaTOM PYKU U LUEW;

e BPOCOK HaKMOHOM C 3aXBaTOM [BYX HOT.

AHanM3npoBanucb BPEMEHHbIE XapakTEPUCTUKM BbIMOMHEHNA ABUraTenbHbIX AeAcTBUIA (0bOLLiee Bpems U
no cdasam), a Takke pe3yrnbTaTMBHOCTb CXBATOK.

BbinonHeHne Bcex pBuratenbHbiX OEeNCTBUA ObiNo YCNOBHO pasfgeneHo Ha 3 dasbl, 4To Jano
BO3MOXHOCTb MOMy4YMTb [OOMOSIHUTENbHbIE CBEAEHWS O BPEMEHHbIX MapamMeTpax OBWXEHUS B pasfuyHble
MOMEHTbI MPOBEAEHUS Npuema.

Kaxgblh CnopTCMeH BbIMOMHAN NATb  MOMbITOK B CTAHAAPTHbIX  YCMOBUSAX, NATb MOMbITOK C
ANEKTPOMUOCTUMYMALUMEN U NATb MOMBLITOK MOCIe NPUMEHEHUS WCKYCCTBEHHOMW akTvBu3auuu Mmblwl. Bcero B
nabopaTopHOM 3KCNEPUMEHTE MPUHAMNO y4yacTue [ecATb CMOPTCMEHOB, CMNEUManu3vpylowmnxca B BOSbHOM
6opbbe, pa3nUyHbIX BECOBLIX KaTEFOPUNA.
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lMegarorMyeckun aKCNEPUMEHT MPOBOAMIICS Ha NPeACOpPEeBHOBATENbLHOM 3Tane NnoaroTOBKU C siHBaps
no man 2002 roga Ha 6a3e AKYTCKOro MHCTUTYTa r3ndeckon KynbTypbl 1 cnopta (ANPKuC).

B akcnepumeHTe npuHANO yyacTue Oopubl BonbHOro ctunst 15-17 net. OHu Obinu pas3duTtbl Ha OBe
rpynnbl - KOHTPOMbHYO (N=12) 1 akcnepuMmeHTansHy(n=10).

CnopTcMeHbl 3KCNepMMeEHTanbHOWM rpynnbl HAPAAY C OBLENPUHATBIMKU CpeacTBamMu TPEHUPOBKKN 3 pasa B
Hedeno BbINOMHANM BPOCKNM MaHeKkeHa C MMOCTUMYNALUMEN NO CXeMe: AeCATb NONbITOK NpU BbiNONHeHMM Bpocka
W OecsTb NOMbITOK NocrneaencTems. Ha kaxxgom TpeHMPOBOYHOM 3aHSATUM BbIMOMHAEMbIE TakuM obpazom Bpocku
NepuoanYeckn MEHANNCH.

[ns onpepeneHuns Hambonee cnabbix 3BEHbEB B COPEBHOBATENbHOM MOEOUHKE Y HOHbIX CMOPTCMEHOB
Oblna npoBefeHa BMOEO CbEMKA Ha COPEBHOBaHMAX M B TOBApULLECKUX NOeAdMHKax. B akcnepumeHTe npuHANu
yyacTue toHble BopLbl pasnnyHbIX BECOBbIX kateropuii (N=8). AHan1M3npoBanuce:

- Bpems Opocka (obuwiee n no dasam: nepeas asa - OT Ha4Yana 3axsaTa 4O OTpbiBa COMEPHUKA,
BTOpasi pasa - OT OTpbIBA COMEPHMKA OT KOBpa [0 MOMOXEHWs!, Koraa NPOTMBHUK HAXOAWUTCS B MaKCUMarbHOM
OTpbIBe, TPETbS Pasa - OT NpeabIaYLLEro NoNoXeHus /BTopasa gasa/ 4O JOCTUXEHUSA CONEPHUKOM KOBpa);

- obLee BpeMs CxBaTKu;

- obwun 6ann 3a cxBaTky;

- CyMMa BbIUrpaHHbIX 6annos;

- CyMMa npourpaHHbIX 6annos;

- Ko3(bhnUMEHT apHEKTUBHOCTU (OTHOLLEHUE MPOUrPaHHBIX BaNMoOB K BbIMIPaHHLIM).

- MECTO, 3aHATOE B COPEBHOBaHUSIX.

UccnepgosaHve 6bino  HaueneHo Ha  M3yYyeHWe MapameTpoB, XapaKTepU3YIOLWMX  OCHOBHbIE
3aKOHOMEPHOCTU, COOTBETCTBYIOLUME paLMOHarNbHOW CTPYKTYpe OEWCTBUSI N BbISIBNIEHWM BEOYLUMX INIEMEHTOB
TEXHUKO-TaKTMYeckoro gencteus. B T1abn.1 npvBegeHbl pe3ynbTaTbl KOPPENSLMOHHONO aHanm3a TeXHWUKO-
TaKTMYECKUX OENCTBUN B COPEBHOBATENBHOM MOEOUHKE.

B pesynbTate CcOMOCTaBUTEMLHOIO aHamM3a MaTpuvlbl KOPPENAUUOHHBLIX 3aBUCUMOCTENW MOXHO
3aKMOYUT, YTO CYLIECTBYET [OBOJIbBHO YeTKas CTpykTypa WX B3auMMOCBSA3€el, KoTopas crabunuanpyet
TEXHNYECKoe OEeWCTBME B LLenOM, BbICTynas ero cuctemoobpasytollen OCHOBOW. Takoh OCHOBOW SIBNSAIOTCA
WHTerpanbHble XapakTePUCTUKM BPEMEHHbIX NapaMeTpoB N 3P(PEKTUBHOCTb TEXHUYECKMX XapaKTEPUCTUK.

AHanu3 nokaszan BbICOKyl0 (Ha ypoBHe P<0,01) KOppensuuoHHYIO CBA3b MexXdy nokasaTtensamu
OpPOCKOBbIX ABWXKEHMI U MECTOM, 3aHMMaeMbIM CMIOPTCMEHOM B COPEBHOBAHMM.

O6pawaeT Ha cebsa BHMMaHMA TOT hakT, YTO Habnwganacb CunbHas KOPPEnsiLMOHHAs CBS3b MeXay
obwum BpemeHem 6GpockoBoro aswkeHus (r=0,79), BpemMeHeM OT Hadana 3axBaTa [0 OTpbiBa COMEpPHUKa
(r=0,77), BpemMeHem OT OTpblBa CcOMepHMKa OT KOBpa [0 MOMOXEHWsl, Korga MNPOTMBHMK Haxogutcsa B
MakcumanbHoM oTpbiBe (r=0,81), BpeMeHeM OT npeablgyLero nonoXeHust 40 OOCTUXKEHMSI COMEpPHMKOM KoBpa
(r=0,73) n MecToMm, 3aHATBIM B COpeBHOBaHMU. V3 Tpex BpemeHHbIX a3 BpOCKOBbLIX OBWKEHUN Hambonbluas
Koppensiumsa Habnoganacb BO BTOpon ¢ha3e - BpeMeHeM OTpbiBa COMEpHUKA. OTO M Npeaonpenenvno MOMEHT
nogayv MUOCTUMYISILMOHHBIX CUTHANOB Ha MbiLLbI BO BPEMSI OPOCKOBBIX ABVXEHWIA.

Tabnuua 1
MaTtprua KOppPEensuuOHHbIX  3aBMCMMOCTEW  MEXAYy OCHOBHbIMM  MOKa3aTensMy  BbIMOMHEHUS
TEXHUYECKOro AENCTBMS B COPEBHOBATENBHOM NOEAUHKE HOHbIX 60pLOB

MNMokasaTenb 1 2 3 4 5 6 7 8 9 10

T 6pocka (1) 1 0,6 054 |0,45 055 |071 0,59 0,6 0,59 0,79
T1-o1 cpasbl (2) 1 0,51 0,43 0,48 | 0,56 0,5 0,55 0,51 0,77
T2-o11 cpasbl (3) 1 0,48 0,52 0,61 0,53 0,59 0,6 0,81
T3-ei dasbl (4) 1 0,45 0,44 0,49 0,51 0,57 0,73
T cxBatku (5) 1 0,72 0,68 0,53 0,66 0,71
Bann 3a cxsatky (6) 1 0,52 0,49 0,55 -0,88
> BbIrp. 6annos. (7) 1 0,32 0,62 -0,89
> npowr. 6annos (8) 1 0,71 0,8
K adbpekTmBHOCTH (9) 1 0,82
MecTo B cop. (10) 1

AHanus Bugeosanuceit copeBHoOBaTENbHbLIX CXBATOK U Gecel C TpeHepamu nokasar, YTo Y loHbIX GopLoB
npy BbiNonHeHUn GpockoB HabnoaalTCa OWMBKM, CBA3aHHbIE C 3aMeafieHeM OTpbiBa COMepHMKa OT KoBpa U
pa3rmbaHvem TynoBuLia B npolecce Gpocka.

B pesynbTate akcnepuvMeHTarnbHbIX: UCCcrneaoBaHuin GbINo NokasaHo, YTO CBOEBPEMEHHOE MPUIoXeHUe
Hanbornee akTUBHbIX yCUNUiA B Bpocke, TO eCTb CTPEMIIEHME Kak Obl «NOAXBaTUTL» cebsa 1 conepHuka SBNAeTcs
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OOHUM U3 BegyLUxX 3MEeMEHTOB B CTPYKType OpOCKOBbIX AOBWXKEHWA. [pyrum BaXHbIM MOMEHTOM $IBNSAETCS
OBWKEHME Nosica BEPXHUX KOHEYHOCTEW Hasaz W BbINPsIMIIEHNEe NO3BOHOYHYKA.

Llenbio MpUMEHeHUs 3NEKTPOMMOCTUMYMSALUN HENOCPEACTBEHHO MpU BbINOMHEHUN Bpocka SBNSANOCh
dopmmpoBaHme 3PAEKTUBHON CTPYKTYpPbl TEXHUYECKUX AENCTBMIA Gopua n nosbieHne pabodero addekra.
Bonblwoe 3HaveHne npugasanocb hOPMUPOBAHMIO Y CMOPTCMEHa COOTBETCTBYHOLLEro ABuratenbHoro obpasa,
MOCKONbKY OT STOr0 B 3HAYUTENbHOW Mepe 3aBUCUT  YCMELWHOCTb [AOCTUXEHUS KOHEYHOW uenu -—
3annaHMpoBaHHOIO CMOPTUBHOrO pesynbTata. [pu 3TOM, MUOCTUMYNSAUMS UCMNOMb3oBanacb He TONbKO Kak
CpeacTBO NOBbIWEHUA 3dpdekta paboumx ABWKEHWN, HO U Kak CpeacTBo, cnocobceTaytollee hopMMpoBaHUto
aBuratenbHoro obpasa (To ecTb B kayecTBe [ABUraTenbHOW MOACKA3KW) W COBEPLLUEHCTBOBAHMIO CTPYKTYpPbI
TEeXHUYECKNX aenctenm 6opua.

Takum obpasom, Npy UCMOMb30BaHUM UCKYCCTBEHHOM akTMBU3aLMM MbILL, pellanunuck ABE CONPSKEHHbIe
3aJa4ym COBEPLUEHCTBOBAHMS TEXHUYECKOW NOArOTOBNEHHOCTH BOPLOB:

® pa3BMTUE B OUHAMUYECKOM PEXMME CTPYKTYPHO BaXKHbIX IPYNM MbIWL, MrpalLmMX BegyLlylo posb B
BpPOCKOBbIX ABMKEHUSAX;

® YMEHNE CBOEBPEMEHHO M B HY)XHOM HanpasfieHWM UCNofb30BaTb CKOPOCTHO-CUMOBLIE KayecTBa npu
COXpPaHEeHUU ONTUMAanbHOWN CTPYKTYPbI.

lMpn npoBedeHMU IKCMEPUMMEHTA Mbl YYUTbIBANM BaXHY pOSb BeAYLUUX 3SMEMEHTOB CTPYKTYpbI
OGPOCKOBbIX ABWXEHWUA HENoCpenAcTBEHHO obecneumBarowmx 3PeKTMBHOCTb ABUraTernbHbIX AEWCTBUA. ITO U
npegonpegenuno Belbop BpeMEHU Nofgadn UMMynbca, KOTOPbIM ABMIANICA MOMEHT OTpbiBa MaHeKkeHa OT KoBpa U
00BbEKT CTMMYNAUMK — Bonbliaa aroguyHasi Mbllila, NpeaoTBpaLlalLlasi HakoH Ta3a B CTOPOHY U COXpaHeHue
paBHOBECUS; LUMpoYaKllasi MbilWla CrAvHbI U Mblua - BbINPSIMUTENb MO3BOHOYHMKA, obecneynBaioLme
OBWKEHWSA Nosica BEPXHUX KOHEYHOCTEN Ha3ag.

Mogava CTUMYNSLMOHHBLIX MMMNYILCOB Ha MbILWLbI CIOPTCMEHOB OCYLLECTBANACh OT KHOMKN TPEHEPOM B
MOMEHT OTpblBa MaHekeHa OT nona.

Ha nepsom aTtane, wnccnegoBaHus Obin NpoBedeH 9KCMEPUMEHT, 3agadven KoToporo Obino BbISABUTb
BMMSHNE MWOCTUMYMSALUM HA BPEMEHHblE XapakTepuCTUKM OpOCKOBOrO  yrmpadkKHeHMs U nokasaTb
NPUHUMNMANbHYI BO3MOXHOCTb U 6€30MacHOCTb NPUMEHEHUSI €€ HENOCPEACTBEHHO B ABWKEHUU. PesynbTathl
3KCnepvMeHTa nokasanu HaaexHylo paboTy BCex YCTPOMCTB W MNOMHyl0 6e30nacHOCTb  NPUMEHEHWS
3NEKTPOCTUMYNSLMN BO BpeMS BPOCKOBBIX OBVKEHUN.

Mpn aTom chneuynanucTamu (3KcnepTamu) OLEHMBANOCh KayeCTBO BbIMOSIHEHUSA YMNPaXKHEHMS Mo Tpex
GanbHOM cncTeme: NNoxo, HopMarbHO, XOPOLLO.

Ha pwuc.1 nokasaHa BepOSITHOCTHAs OLEHKa BbIMONHEHUS BPOCKOBbLIX YNPaXKHEHWI MPU NCKYCCTBEHHOM
aKTUBM3aLUMM LUMPOYaNLLen MbILLbl CMMHbI, HA pUC.2 - BOMbLLOK ArOANYHON MbILLILIbI.

Xapaktep BAMSHUS UCKYCCTBEHHON aKTMBM3aLUM MbILLL, HA BPEMEHHbIe XapakTepuCTukM a3 gBUKeHUS
MPW MCKYCCTBEHHOW akTUBM3auuMu LUIMPOYaliLLIEen MbllLbl CNUHBLI NokasaH B Tabnuue 2, 6onblon ArognyHomn
MbILLbI - B Tabnuue 3.

ToT chakT, 4TO B pesynbTate CTUMYMSLMOHHON aKTMBMU3aLMM MbILL, MPOUCXOOUT COKpaLLEeHUe BpemMeHu
BbINOMHEHNS OCHOBHbIX (Pa3 OBWKEHWsl, TOBOPUT O TOM, YTO MOMEHTbI MOAayYn UMMYNbCOB, a Takke rpynmnbl
MbILLL, Ha KOTOPbl€ OHW NoAaBannch, BbibpaHbl MPaBUIbHO.

OpHako, npu CTUMYNSAUMOHHOW aKTUBM3auMu LUMpoYvaullen Mblwlbl cnvHbl (puc.1) npoucxogat
HambonbluMe COABUMM B BbINOMIHEHUN TEXHUYECKUX OENCTBMI. Tak, Npu BbIMONHEHUN Gpocka npormbom 3axBaTom
3a TYNOBULLE C PYKOW BEPOATHOCTb OLIEHKM XOPOLLO paBHAMachk Ao ctumynsumm 0,5, BO BpemMs MMOCTUMYNALMK
— 0,6, a nocne ctumynsuumn - 0,85. MNpn BbiNONHeHUM Bpocka Npormbom 3axBaToMm 3a TYNOBMLLE C PYKOW Npwu
CTUMYNAUUN BOMNbLION ArOAMYHON MbIWLblI COBUMM MEHEE CYLLECTBEHHbI, OHW COOTBETCTBEHHO paBHbl 0,4 0o
ctumynsuun, 0,45 Bo Bpems 1 0,5 nocrne Hee (puc.2).

M3ameHeHusa nog genctenem CTUMyNAUMA LUMPOYaNLLIEN MbILLbl CMIUHBI NPOUCXOAAT U NPU BbINOMHEHU
BGpocka HakrnoHoM C 3axBaTom Tynosuwa. Ecnv B 75% cnyvaeB akcneptamu BbICTaBNsanacb OLEHKa Nioxo Ao
CTUMYNSLUN, TO BOBPEMSA MUOCTUMYNSILMKM OHa cocTaBnseT 50%, a nocne — nuwb 15%. Xopolwee BbINOMHEHVE
aToro 6pocka Ao cTumynsumm Habnoganock nuwb Y 10% cnoptcmeHoB. Nog aenctereM munoctumynsaumm 60% u
nocne ctumynauum 75% 60pLOB CTanu BbIMOMHATL ABMKEHME xopowo (puc.1).

Mop pencTtBMeEM MUOCTUMYMALUN OOMbLUON ArOOUYHON MbiLLbl B 3TOM BPOCKOBOM ABUXEHUN N3MEHEHNS
XOTS 1 Habnoganuck, HO MeHee 3HaYMTenNbHbIE (pUC.2).
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p 6pocok nporn6om 6pOCOK NOABOPOTOM 6pOCOK HaK/IOHOM ¢

A p A 6pocokK nporubom c p A p A
3aXBaTOM 3a p p 3axXBaTom PYKM u wen 3aXBaToOM HOTr
o 3axBaToOM PyK
1 — TY/N0OBULLE C PYKOit 1 — 1 — 1 —

-
0,5 — 0,5 — 0,5 — 0,5 — ﬁ

Z

IJIOX0 HOpMa XopoI1io IJ10X0 HOpMa Xopouio IJIOX0 HOpMa XopoI1io IJIOX0 HOpMa XopoI1io

- 4O CTUMYNALNK

- BO BPEMA CTUMYNALUN

- - nocae CTUMyAALMK

Puc.1 BeposTHOCTHas o1leHKa OpPOCKOBOTO JBMYKEHUS TTOJ] BO3JICHCTBUEM MUOCTUMYJISIITUU IITUPOYANIIICH MBITIITHI CITUHBI.
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IJ10X0 HOpMa Xopouio

7
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6pOCOK HAK/I0OHOM C
3axBaTom HoOr

IJIOX0 HOpMa XopoI1io

OOJIBIION  ATOAWYHOM  MBIIIII]



OpHako, Hago OTMETUTb, YTO Y OTAENbHbIX MCNBbITYEMbIX Kak B MOMbITKAX CO CTUMYMSUMEN, Tak M nocne Hee
NPOUCXOAUNN U3MEHEHMS B BbINOSIHEHUN OPOCKOBbLIX YNpPaKHEHU, 0COBGEHHO, ecnn B (DOHOBBIX MOMbITKax (4o
CTUMYNAUMN) AOBWXKEHME BbINOMHANOCL C owubkamn. Hanpumep, ecnm y ucnbityemoro [1-B BepOATHOCTHas
OLEeHKa NONOXUTENbHO BbIMONHAEMbIX yrnpaxHeHun coctasnsana 0,2, To Co CTUMynsAuMen 370 3HayeHue ctarno
0,8, a B nonbITkax nocne CTUMynNALUMOHHOrO BO3AencTems — 1.

AHanns BpeMeHHbIX nokasatenen (oTaenbHbIX a3) 6pocka NporMbom 3axBaToM 3a TYNOBULLE PYKOW Npu
MUOCTUMYNSALMM LMPOYaNLLEN MbiLLbl CNUHBI (Tabn. 2) nokasar, YTo HanbornbLUne COBUMM NPOUCXOANAT B NepBOM
¢ase ABMKeHUNA (YMeHblUeHMe BpemeHun BO BpeMms ctumynaumm coctasmuno 0,05¢ n nocne gencteue 0,04c) n B
TpeTben ase aswkeHns — 0,04 n 0,03 cooTBeTcTBEHHO. [JocToBEpHbI pasnuuusa (p< 0,05) n B ymeHbLUeHUN
BbINOMHEHNs obLero BpemeHn 6pocka, Kak mpu MUOCTUMYNSALMK, TakK 1 NOCre Hee.

Moa BO3gencTBMEM MUOCTUMYNALMWM AFOAMYHOW Mblwubl (Tabn.3) Tawke MNpoucXoauT YMeEHbLUEeHne
BPEMEHHbIX MokasaTenen a3 6poCKOBOro ABWXKEHUS, OOHAKO 3TW U3MEHEHUS] MEHeEe CYLLECTBEHHbI, YeM Npwu
CTUMYNSAUUN LUMpOYaNLLEN MbILWLUbl CMMHbLI. Tak Npy BbINOSIHEHMM GopLaMy NepBOM M BTOPON a3 ABMKEHUS
caBurn HegoctoBepHbl (p>0,05) noa Bo3gencTBMEM MUOCTUMYIALMM U MOCIE HEee, XOTS YMEHbLUEHNE BPEMEHU
obLero aswxeHus goctosepHo (p<0,05).

CTMMynNsiLMOHHaa akTMBM3auMs MbIWL B XOA4E [OBWXEHUS MOXET paccMmaTpuBaTbCsl Kak dakTop,
NONOXNTENbHO BAUSIOLWNIA Ha YyNopsgoYeHne KOOPAMHAUMOHHBIX OTHOLLEHWI B LIENTOCTHOW CUCTEME MbILLL.

Takum obpasom, B xode NpeaBapuUTENbHOIO 3KCNepUMEHTa BbISIBNIEHO MONMOXUTENbHOE BNNSIHUE METOLMKN
WCKYCCTBEHHOW aKTMBU3aLMM MbILL, CUHXPOHHO C (ha3aMu [OBWKEHUS Ha pe3ynbTaTMBHOCTb [OBUXKEHUS.
MokasaHo, 4TO Hambonbwwui 3PEPEKT BO3HUKAET MNpUM MUOCTUMYMALMWM LUMPOYaAWLIEed Mblwubl ChNuHbL. B
AanbHenweM, Mpu NpoBedeHMM NedarorMyeckoro  JKCNepvMeHTa WUCKYCCTBEHHOW  akTMBU3auuMu  MblLl
noABepranucb 3TV MbILLLbI.

Ta6bnuua 2 U3meHeHMe BpeMEHHbIX XapaKTepUCTUK Gpocka NporMGom 3axBaToOM 3a TYJNIOBULLE C PYKOW
Np¥ MUOCTUMYJSILUU LUMPOYAMLLEA MbILLbI CIUHbI

Wcenegyembin YcnoBust BbINOMHEHUS [ocTtoBepHoCTb
nokasaresnsb (C) pasnuyni (p)
0e3 ctumynsauumM | co CTUMynsiunen nocne CO CTUMY- nocne
CTUMYNALUN nauven CTUMY-
nauumn
T1-o1 doasbl 0,37+0,03 0,32+0,02 0,33+0,03 <0,05 <0,05
Mpupoct 0,05 0,04
T2-o1n gpasbl 0,21+0,03 0,19+0,01 0,240,02 <0,1 >0,05
Mpupoct 0,02 0,01 >0,05
T3-eit pasbl 0,3540,01 0,31+0,01 0,32+0,02 <0,05 <0,05
Mpupoct 0,04 0,03
T 6pocka 0,93+0,04 0,82+0,03 0,85+0,03 <0,05 <0,05
Mpupoct 0,11 0,08

Tabnuua 3 N3meHeHMe BpeMEHHbIX XapaKTePUCTUK Opocka Npornéom 3axsaTomMm 3a TYJFIOBULLE PYKOMW NpuU
MMOCTUMYNALUN OONbLUON ArOANYHOWN MbILULbI

Wccnegyembliin YcnoBust BbINOMHEHUS [ocTtoBepHocTb
nokasaTtens (c) pasnu4un (p)
0e3 cTumynaumMm | co cTuMmynsaumen nocne CO CTUMY- nocne
CTUMYNSLMK nauven CTUMY-
nauumn
T1-om dpasbl 0,37+0,03 0,35+0,02 0,36+0,03 <0,1 >0,05
Mpupoct 0,02 0,01 >0,05
T2 —ow chasbl 0,21+0,03 0,19+0,01 0,240,02 <0,1 >0,05
Mpupoct 0,02 0,01 >0,05
T3-en dasbl 0,35+0,01 0,32+0,01 0,32+0,02 <0,05 <0,05
Mpupoct 0,03 0,03
T cxBaTtku 0,93+0,04 0,87+0,03 0,88+0,03 <0,05 <0,05
Mpupoct 0,05 0,04

B Hawwnx npunmepax CTUMyrndaunoHHble CUrHanbl, NnogaBaeMble BO BpeMA OBUXEHUA, aKTUBU3NpoBarnn Ty
MbILWLY, KOTOpPasA BblNOJIHANA (byHKLI,VIPO «Befyuero anemeHTa» MEXMbILLEYHOMN KoopauHauunu.
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OT0 0COBEHHO BaXKHO MOTOMY, YTO HaMpsPKEeHHas MbilWua, BblAEPXMBaKOLWAs OCHOBHYK THXECTb
B3aUMOAEWCTBUSI C BHELIHMMW Curamu, nofy4vana AOMNOfHUTENbHbIA MMNYMbC. TeM cambiM M[pOUCXOOUIIO0
WCKYCCTBEHHOE YKpenneHve Beyllero afieMeHTa CUCTeMbl ABWXKEHWW crnopTcMeHa. [lpy aTom coyeTanochb
cTpemneHne, NPoOUCXOAMBLUEE HA OCHOBE €CTECTBEHHON aKTUBHOCTU BEAYLUMX SMEMEHTOB C U3BHE MOAaHHbLIMM
UMNynbcamMu, KOTOPble TaKKe akTUBM3MpOBanu «BeayUn anemMeHT». B utore 9TO NpvMBOAMMO K PEe3KoMy
YCUMNEHUIO Crneumduyeckon (yHKUMM AaHHOM Mblwupbl, B pesynbTate Takoro BO34eNCTBMSA Mbllwla, KoTopas
urpana rnaBHyl0 porib B JaHHOW hase OBWXKEHUs, Obina pe3ko UHTeHCUduMLMpoBaHa No CBOEN akTUBHOCTU, YTO
Mo3BOMUIMO CcrnopTcMeHy 6onee 4eTko owyllatb NPaBUNBbHOCTL BbLINOMHEHUS AaHHOW dasbl ABMXKEHUS W
BMNOCNeaCTBMM 3aKpennaTb NPaBUNbHO 0TpaboTaHHbIN HaBbIK.

Cnegyet OTMETWUTb, YTO POfb «BEAYLIEro 3fieMeHTa» KpanHe BeNMKa B CUCTEME MEXMbILIEYHOMN
koopauHaumun. [oaTtomMy, ykpennas 9TOT «BedyLiun 3nemMeHT» MCKYCCTBEHHOW akTuBu3auuen, Ham yaanocbhb
bonee pauuoHanbHO 3aKpennATb B HaBblKe PUTMUYECKYIO MOCHeOBaTeNbHOCTb ABWXKEHUA U TEM CaMbiM
ynopsiAouMBaTh BCO CUCTEMY MEXMbILLIEYHON KOOPANHALUN.

MonyyeHHble pe3ynbTaThl AalOT TakKe OCHOBaHME npegnonaratb, YTO WCKYCCTBEHHOE YyCuUieHue
PYHKUMM «BeOyLLMX SIEMEHTOBY» AOIDKHO NMPUBECTU K eLle GonblueMy ynopsaoYEHUIO CTPYKTYPbl €CTECTBEHHbIX
3MNEMEHTOB ABWXKEHUS.

MopobHasa wuHTeHcuMLMpoBaHHaa oTpaboTka «BedyLiux 9SMemMeHTOB» no3Bondetr bGonee ycnewHo
BbINOMHUTL 3adadvy, CTOSALYI0 nepe TPEHUPOBOYHLIM MPOLECCOM. YKpennss «Bedyline 3nemMeHTbl», Mbl TEM
caMbiM yCWMnvMBaeMm npoLecC B3aUMOLEWCTBUS CMOPTCMEHA C BHELWHUMW CUraMu U YCUNUBAEM BIUSHMWE
yNpaXHEHUs Ha OpraHn3M CnopTCMeEHa.

AKTMBU3NPYSA NCKYCCTBEHHBIM MyTEM MbILLLYY B KAKON-TO (hase ABMKEHUSA U UHTEHCUDULMPYS TEM CaMbIM
B3aUMOJEWNCTBME C BHELUHUMW COMPOTMBIIEHMAMW, HaM yOanocb Kaxgoe oOblyHOe GOpLOBCKOE ynpaXHeHue
npeBpaTUTb B CPEACTBO ONTMMarbHOro BO30ENCTBUS.
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DYNAMICS OF THE PARAMETERS OF GENERAL PHYSICAL
PREPARATION OF JUNIOR WRESTLERS WITHIN TRAINING STAGES

R.D.Khalmukhamedov & S.S. Tajibayev
Uzbek State Institute of Physical Education, Tashkent, UZB

ABSTRACT

The dynamics of the general physical and functional preparation of Greco Roman wrestlers at the different stages
of preparation for competitions is defined. Through an examination of the results recommendations for the rational
planning of training process at precompetitive and post competitive stages are made. In order to optimize the
training process of elite athletes it is important to apply the research which reveals the factors promoting high
sporting achievements, and to help define new approaches to increase the efficiency of the training process.

Key words: junior wrestlers, aerobic and anaerobic endurance, disruption of water balance, muscular work,
oxygen debt.

INTRODUCTION

The modern duel between highly skilled Greco Roman wrestlers is characterized by the high density of
competitive actions throughout the entire match, along with great demands for technical and tactical skills, and an
appropriate level of speed, strength and both speed and power endurance. In connection with the features of
course of modern fight of high level wrestlers and according to research problems there is a need for the
determination of the importance of the general physical preparation of strength, speed and endurance through the
different stages of training.

To establish the level of general physical functional preparation, testing was conducted in two stages. The first
testing was held just before competition, and its results were used as a baseline. The second stage occurred in
thelst, 5th and 10th days following the end of competition.

The testing program consisted of a warmup, followed by the completion of the these standardized tests: pullups, a
30m sprint, a 3x10m shuttle run, and hand dynamometry (HD). Functional preparation was defined by means of
the PWC ,,, and O, consumption, and from these values the ventilating equivalent (VE/V0,)was calculated.

The choice of these tests was made based on their high reliability and informational content, the ability to judge
the important physical qualities for wrestlers, and their rather short duration. The data, characterizing the wrestlers
levels of these important physical qualities, at various stages of preparation, are presented in table 1.

Comparison of the results from testing of the general physical preparation of wrestlers in the 1st day after
competitions to baseline values demonstrate a decline: the 30m sprint was, on average, 0.2 s slower; average
pullups declined by 8 repetitions; the shuttle run of 3x10m was 0.6s slower; and the hand dynamometry values
declined by 2 kg. Characteristic dynamics of the deterioration of physical preparation of wrestlers is observed and
on the 5-th day of a post competitive stage (PCS).

By the 10th day of PCS practically all parameters improved in comparison with the baseline. The 30m sprint result
improved on the average on 0.1 s; pullups increased by 5%; while both the shuttle run and the scores from hand
dynamometry tended to improvement and almost returned to the baseline values.

The analysis of the dynamics of the general physical preparation of wrestlers in different stages of preparation
indicates that by the 9th day of PCS, as a result of restoration, the main functions of the subjects are fully restored
to precompetitive levels of the baseline data is observed. Certainly, it should be noted that there are
interindividual differences among the wrestlers, probably as a result of having different levels of training at the
time of inclusion in this study.

The management of the modern training process cannot be successful without providing the trainer some
objective data regarding the condition of athletes’ state directly during preparation for major competitions,
however it is not less important to understand the dynamics of the adaptation processes which happen during
PCS. The current inspections of the functional and physical condition of athletes can help with it. It is known that
at rather great technical and tactical skills of wrestlers the main role in achievement of a victory is played by high
physical performance, that is the ability of the cardiovascular and respiratory systems of an organism to ensure
functioning of the muscles during long and intensive periods.
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In many sports the physical working capacity to a large degree reflects aerobic endurance, i.e. ability of an
organism to engage in long hard functioning (in a zone of high maximum power). Research on the intensity of
competitive activity of wrestlers has shown that 40-45% of the time and competitive loading are provided from the
zone of anaerobic production. Thus, it should be noted that anaerobic working capacity plays the main role during
short-term performance of exercises with a high intensity, when there is no opportunity to provide working tissues
with the corresponding amount of oxygen and when in the course of work the internal environment of an organism
is considerably disrupted.

In wrestling, the system responsible for supporting muscular work is the cardio-respiratory system. This system is
responsible for the transport and consumption of oxygen. Therefore, the diagnostics regarding the state of the
cardio-respiratory system of young wrestlers, must be assessed through appropriate test loads, both in pre- and
post-competitive stages. This diagnostic process must also take into account both the level of training and the
level of competitive loading, as well as reactions to weight reduction, which is of particular interest.

In table 2, the data obtained during ithe measurement of the functional condition of young wrestlers at
precompetitive and post competitive stages are shown. The level of O, consumption during the precompetitive
stage is 3.63 I/min, and there is a rather large range from 3.21 to 4.65 I/min.

For these values of O, consumption there are corresponding levels of the maximum ventilation of lungs (VE) 138.
21 l/min. and ventilatory equivalent (VE/V0,) of 38.57 that corresponds to an the presence of an effective
respiratory system providing for aerobic exchange (O, utilization) in the tissues.

The 2-3 days prior to major competition, the wrestlers carried out weight loss with the corresponding restrictions
in food and water, and also with through the use of the sauna. Four wrestlers reduced body weight by 3%, three
decreased by 5%, six decreased from 6 to 8%, and two lost 10% of body weight. After performance in
competitions these young wrestlers were tested again with same standard techniques.

Table 1. Results from testing the general physical preparation of junior Greco Roman wrestlers during different
stages of preparation.

Standard Stages
Precompetitive Postcompetitive
1-st day 5-th day 10-th day
X+0 V% X0 V% X+d V% X+0 V%
Run 30m (s) 4.6 £0.13 2.8 4.8 +1.3 2.5 4.7 +0.18 3.8 | 45+0.14 3.1
Pull ups (maximum) 29 £3.15 10.8 21 £25 15.4 23 £3.15 13.6 | 30+3.12 10.4
Shuttle Run 3x10m (s) 6.06 £2.33 | 3.53 | 7.02+2.17 | 2.94 | 6.09+2.32 | 3.36 | 6.07 +2.15 3.2
Hand dynamometer (kg) | 58.2+2.85 | 4.91 | 56.3+3.12 | 557 | 58.0+3.46 | 5.96 | 56.9+2.96 | 5.28
Table 2. Dynamics of a functional state (cardio respiratory system) of junior Greco Roman wrestlers, X+5
Stages of Parameters
preparation
O, consumption | O,consumption | VE, I/min (VE/VO,) PWC;7
I/min ml/kg/min kgm/min
Precompetitive 3.63 +0.92 65.73 £+4.17 138.21 +14.3 38.57+3.8 1240 +2.3
Postcompetitive | 3.22 +0.26 47.36 £2.15 128.49 +9.1 39.90+1.8 1178 +3.5

The results of the second testing during the PCS, included some large interindividual differences in oxygen
consumption. In most cases (11 wrestlers)measures of absolute values of oxygen declined somewhat. Only in
two athletes did the relative oxygen consumption not significantly change. O, consumption during PCS declined to
3.22 I/min, while the maximum pulmonary equivalent (VE/VO0,) improved to 39.9. It should also be noted that the
standard work of the identical power performed during the different periods of preparation, causes an increase in
heart rate during PCS. This was observed during the work with both low and average power. Therefore the
values of the PWC ;,, which, according to a number of authors, characterize a condition of the general working
capacity, as a result of both competitive loading and a decrease in body weight, decreased significantly from 1240
to 1178kgm/min. (P<0.05).
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Oxygen consumption in wrestlers during the PCS according to absolute values during a low-intensity work were
virtually unchanged (2,44 and 2,42 I/min), but during moderate work they were increased slightly (with 3,18 to
3,43 I/min). When analyzing the relative performance of all subjects during more intense loading, there was an
increase in oxygen consumption. This fact , in our opinion, indicates a deterioration of economization that is
usually regarded as a sign of reducing aerobic performance. It is especially necessary to note that in the PCS
performance of work at low and medium power, all athletes had decreased respiratory minute volume, but
increased the percentage of oxygen absorbtion. The size of the respiratory coefficient in all subjects during low,
medium and maximum power changed significantly (P<0,05) in comparison with the precompetitive stage. Thus, it
is possible to make some generalizations. Performance during the precompetitive stage of large volume of
specific loadings of a high-speed and power orientation and special endurance naturally increases the
anaerobiccapacity forming the physiological base of special endurance for wrestlers and respectively inhibits the
aerobic energy system’s performance. We must not forget when planning training loads for different physiological
orientation in one workout, and in a series of training - EXCESSIVE amounts of speed-strength work may
eventually lead to the accumulation of fatigue and as a consequence, to a decrease in the efficiency of the
competitive wrestler. Inclusion of work of an aerobic nature before and post competitive stages allows not only for
an accelerated restoration process following a hard workout, but also to maintain the basic level of functional
fitness that has been achieved.

The main reasons for it, probably, should be seen in the deterioration of economization and a reduction in the
level of maximum aerobic productivity. This is evidenced by increases in the relative magnitudes of oxygen "cost"
at standardized work loads of both small and medium-power, as well as decrease in the relative and absolute
values of O, consumption (see Table 2).

To avoid adverse interactions with the development of aerobic and anaerobic qualities, appropriate means should
be divided in time, and spread out on different days of the PCS.

It is known that weight loss by way of liquid loss causes major disruption in the water balance of an organism. It
not only reduces the amount of intracellular fluid in muscle, adipose and other tissues of the body, but also
decreases the amount of fluid in the blood. During intense muscular work the blood becomes more viscous, i.e.
aggregation of erythrocytes occurs and the rheological properties of blood worsen. Circulation through the blood
vessels of small and medium diameter has an increased resistance to blood flow, and therefore may decrease the
minute volume of blood during the activity and limit the maximum power. In turn, decreases in the volume of blood
flow usually decreases O, consumption, as found in our study.

REFERENCES

1. Arakelyan B.V. Regulation of body weight in the course of training of highly skilled wrestlers for responsible
competitions (in Russian): Abstract of Ph. D. thesis -Moscow, 1980- 25p.

Degtyaryov |.P. Boxer training. (in Russian) -Kiev: Zdorovye, 1985 — 140p.

KarpmanV.L. Study of physical efficiency in athletes./V.L. Karpman,

Z.B. Belotsirkovsky. - Moscow::Physical culture and Sport, 1974 — 93p.

Karpman V.L Heart and athlete physical efficiency (in Russian) -Moscow: Physical culture and Sport, 1978 —
120p.

Tumanyan G.S. Wrestling: selection and planning (in Russian) / G.S.Tumanyan. - Moscow.: Physical culture
and Sport, 1984-44p.

7. Farfel V.S. Physiology of sports (in Russian) / V.S Farfel - Moscow: Physical culture and Sport, 1960. — 384p.

ahrwnN

o

22 International Journal of Wrestling Science 2014; Vol 4 Issue 1



OUHAMUKA NOKA3SATENEN OBLLEN ®U3NYECKON
noaAroToBJEHHOCTU FOHbIX BOPLIOB HA 3TAIMNAX NOAIrOTOBKH

[okTop negarormyeckmx Hayk, npodeccop P.[.Xammyxamenos.
Mpenopaeatens C.C.Taxnbaes
Y36ekckuin FocyaapCTBEHHBIN UHCTUTYT OU3NYECKON KyNbTypbl. TalKeHT

KnioueBble cnoBa: toHble Gopubl, aspobHas u aHasapobHas BLIHOCNMBOCTb, HapylleHue BOAHOro GanaHca,
MbileYvHas paboTa, KNCNopOoaHbIA OONr.

B ctratbe onpegeneHa guHamuka obuien usmyeckon u OyHKLMOHANbHOW NOArOTOBNEHHOCTU BOpPLIOB rpeko-
PUMCKOrO CTUNS Ha 3Tanax MOAroTOBKM K COpeBHOBaHMAM. C y4€TOM MOMYYEHHbIX pPe3ynbTaToB AdaHbl
pekoMeHaaumMm Mo pauvoHanbHOMY MMaHMPOBaHMIO TPEHUPOBOYHOrO MpoLecca Ha NpeacopeBHOBATENBHOM U
rnocnecopeBHOBaTENLHOM 3Tanax.

B ontummsaumm npouecca MNOArOTOBKM CMOPTCMEHOB BbLICOKOW KBanuuKauMnm BaXKHYK poOfb  UrpawroT
nccregoBaHusi, MO3BOMSOWNE BbIABUTE (hakTopbl, CMOCOOCTBYIOLIME OOCTWXKEHMIO  BbICOKUX CMOPTUBHBIX
pe3ynbTaToB, ONPeAenvTb HOBblE NOAXOAbl K MOBbILLEHNI0 3hEKTUBHOCTU TPEHUPOBOYHOIO NpoLecca.
CoBpeMeHHbI MOEeOUHOK  BbICOKOKBANMMUUUPOBAHHLIX OOpLOB  IPEKO-PUMCKOrO CTUMS XapakTepusyeTtcs
GonbLUOW MMOTHOCTBIO COPEBHOBATENbHbBIX AEWCTBUA Ha MPOTSIKEHUW BCEW CXBAaTKW, HO Hapsdy C BbICOKAM
TEXHUKO-TAKTUYECKUM MacTepCTBOM TpPebOyeT COOTBETCTBYHLLENO YPOBHS CKOPOCTHO-CUJTOBOW BbIHOCIMBOCTMY,
ObICTPOTHI M CUTbI.

B cBa3M ¢ ocobeHHOCTSIMM nNpoOTeKaHMs COBPEMEHHOW CXxBaTkM OO0OpuOB BbLICOKOW KBanudukaumm un B
COOTBETCTBMM C 3ajavyaMy UCCNefoBaHMs BO3HUKAEeT HeoOXoOUMOCTb B OnpeAeneHuyM 3Ha4yMMocTy obLiewn
¢u13n4eckorn NoaroToBNEHHOCTM BOPLOB FPEKO-PUMCKOrO CTUNSA Hag Mped M MOCNecopeBHOBATENbHbIX 3Tanax
TPEHUPOBKY.

[Ona onpegeneHust ypoBHS o6Lwen dusmdeckon YHKLUMOHANbHOMW NOAroTOBIEHHOCTM ObIO NpoBeAeHO
TEeCTUpOBaHWe, COCTOsILLEE M3 ABYX 3TaroB.

lMepBoe TecTupoBaHME MPOBOAMIIN HENOCPEACTBEHHO MNepen COpPEBHOBAHMAMU, €ro pesynbTatbl Obiln
doHoBbIMK. BTOpoe npoxoamno B 1,51 n 101 AHM NO OKOHYaHUN COPEBHOBAHWUNA.

lMporpamMma TecTMpoBaHMsA Obina crneayloLwen: CNopTCMEHblI MOCNE Pas3MUHKWA BBIMOMHAMM  KOHTPOSIbHbIE
HOpMaTMBbLI: «MNOATArMBaHME  Ha nepeknaguHe»,» Ger Ha 30M», «4enHOuYHbIA Oer 3x3 cxomy», U «KUCTeBast
anHamomeTpus (KO)».PyHKLMOHaNbHas NOArOTOBNEHHOCTb onpeaensnack npy nomowm tectoB: PWC.,0
MK, BelumMcnsancs Takke BeHTUNAUMOHHbIM akBuBaneHT VE/V0,) Bbibop aTnx TecToB 6bin 06ycnoBneH Tem, 4To
OHM OTNIMYAKOTCS BbICOKOW HAAEXHOCTbIO U WMH(OPMATMBHOCTBIO, MO3BOMAKT CyOUTb O pPasHbiX U3NYECKUX
KayecTBax CMOpPTCMEHOB, UX NPOBEAEHNE HE 3aHUMAET MHOIO BPEMEHM.

B T1abn.1 npepctaBneHbl OaHHble, XapakTepu3yllMe AMHAMUKY YPOBHS (OU3MYECKUX KayecTB OOpLoB Ha
pasnuyHbIX 3Tanax noaroTOBKMW.

CpaBHeHWe pe3ynbTaToB TECTUPOBaHMSA oOLWen hunamyeckon NoaroToBreHHocTM GopuoB B 1-W AeHb nocne
COPEBHOBaHUI C (HOHOBLIMM 3HAYEHNAMM NOKa3arno, YTo OHM yxyawunuck: B 6ere Ha 30 m B cpegHem Ha 0,2 c.,
B MOATArMBaHMM Ha nepeknaguHe- Ha 8 pas; B 4yenHoyHom Oere 3x10 M. cxoagy- Ha 0,6C.; B KMCTEBOM
OVHaMOMETPUM- Ha 2 Kr. XapaKTepHas QUHaMuka yxyaweHus usnyeckon NoAroToBeHHOCTM GOpLIOB BbISBEHA
1 Ha 5-& geHb nocnecopeBHoBaTtenbHoro atana (MC3).

OpgHako Ha 10-n pgeHb [1IC3O BbiABeHa ob6paTHad TeHAeHUMS MokasaTenen TeCcTMpoBaHus obLen
NMOAroTOBNEHHOCTU BOpLOB.

K 10 gHio NC3 npakTMyecku BCe NokasaTenu ynyylwunucb No CpaBHeHuto ¢ doHoBbiMU. Tak B Bere Ha 30m
pesynbTat yny4ywwuncs B cpegHem Ha 0,1c.; B nogTarmeBaHun- Ha 5%; B 6ere 3x10 m. cxoay cpeaHun pesynbTat
npakTu4eckn Npubnmaunncs Kk GoHOBOMY; NokasaTesb KUCTEBON JUHAMOMETPUN UMENT TEHOEHLMIO K YIYULLEHWIO.
AHanu3 guHamukm oben mnsmyeckon NoaroToBNEHHOCTM BOPLOB Ha 3Tanax NoAroTOBKU CBUOETENLCTBYET O
TOM, 4TO K 9-My gHio MCQO B pesynbTaTte BOCCTAHOBIEHWUSI OCHOBHbLIX (DYHKLUMIA OpraHnsama HabntogaeTtcs ero
NMorHoe COOTBETCTBUE MPefCcOPEBHOBATENBHOMY YPOBHIO MM (POHOBLIM AaHHbIM. KOHe4YHo, criegyeT OTMETUTb
MeXWHAMBUAYanbHble pasnuMuns  OOopLOB, WMEKLWMUX pPasHbldi  YPOBEHb TPEHUPOBAHHOCTM Ha MOMEHT
obcnepoBaHus.

YnpaBneHne COBPEMEHHBIM TPEHMPOBOYHBLIM MPOLIECCOM HE MOXeT ObiTb ycnewHbiM 6e3 Hanuuus y TpeHepa
OOBEKTMBHBIX OAHHBbIX O COCTOSIHUM CMOPTCMEHOB HEMOCPEACTBEHHO B NEepuon NogroToBKU K OTBETCTBEHHbLIM
COPEBHOBAHUAM, OOHAKO HE MEHee BaXXHO 3HATb U OMHAMMKKY afanTalMOHHbIX MPOLECCOB, KOTOPbIE NPOUCXOLAT
Ha NC3.

lMomoub B 3TOM MOryT TeKyLime obcnegoBaHms yHKLUMOHANBHOTO N (OU3NYECKOro COCTOSIHUS CMOPTCMEHOB.
M3BECTHO, YTO MpM AOCTATOYMHO BbICOKOM TEXHUKO-TAKTUYECKOM MacTepcTBe OOpLOB  OCHOBHYH pOSb B
JocTmwkeHnn nobeabl urpaeT Bbicokask dusnyeckas paboTocnocoBHOCTb, TO eCTb CMNOCOOHOCTb CepaeyHo-
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COCYAWNCTON W ObIXaTerbHOW CUCTEM opraHm3ama obecneyvvBatb paboTy MbIWL, B ANMTENBHOM M MHTEHCMBHOM
pexvmax.

Bo MHormx Bugax cropTa d¢uandeckass paboTocnocoOHOCTb B OOMbLIOM CTEeneHu oTpaxaeT aspobHyto
BbIHOCMMBOCTb, T.e. CMOCOOHOCTb OpraHusma obecneumBaTb ANUTENbHYH WMHTEHCUMBHYIO paboTy ( B 30He
B0nbLLUIOK MakCUManbHOW MoLLHOCTK). ViccneaoBaHUA MHTEHCMBHOCTU COPEBHOBATENBHON AeATeNbHOCTU 6opLoB
nokasanu, 4to 40-45% BpemeHU U copeBHOBaTeNnbHas Harpyska obecneymBaeTcsi B 30HEe aHaspobHoW
NpoM3BOAUTENBHOCTMU.

Mpn aTOM cnegyeTr OTMETUTb, UTO aHaspobHas paboTocnoCcoBHOCTbL WrpaeT OCHOBHYKO pPoOMnb  Npwu
KpaTKOBPEMEHHOM BbINOSIHEHUN YNPaXXHEHWUI C BbICOKOW MHTEHCMBHOCTbIO, KOrAa HeT BO3MOXHOCTU obecneunTtb
paboTatoLme TKaHM COOTBETCTBYIOLLMM KOMMYECTBOM KUCIOpoda M Korga B npouecce paboTbl 3HAYUTENbHO
HapyLlaeTca BHYTPEHHSS cpefa opraHnsma.

B 6opbbe B obecneyeHum MbillevyHOM paboTbl Hambonee 3HauMma cucTtema MOTpebreHus M TpaHcnopTa
KMcrnopoda unu, Kak €€ 4yacTto HasblBalT, KapauopecnupatopHas cuctema. [MosTomy AuarHocTuKka peakumu
KapguopacnupaTopHOM CUCTEMbI FOHBIX OOPLOB Ha TECTUPYIOLLME HAarpy3kv Ha npea- 1 nocrnecopeBHOBAaTENbHbIX
aTanax ¢ y4€TOM BbINOJIHEHHOW TPEHUPOBOYHOW M COPEBHOBATENBHOM HArpy3oK , a Takke Npu BbIHYXOEHHOM
CHWXEHUWN BeCa BbI3bIBAET OonpeaeneHHbIN UHTepec.

B Tabno2 npuBeaeHbl AaHHbIE, NONyYeHHbIe B xoae o6cneaoBaHmsa hyHKLNOHANbHOMO COCTOSIHUSA FOHbIX BOpLOoB
Ha NpeAcopeBHOBATENbHOM U NMOCNECOPEeBHOBATENbHOM 3Tanax.

CormacHo pesynbTatam TeCTUPOBaHWS, NpuBegéHHbIM B Tabn.2,yposeHTs MIK Ha npegcopeBHOBaTENbHOM
aTtane coctasun 3/63 n.MuH. ¢ pasmaxom Bapuauum ot 3,21 go 4,65.9Tum 3HaveHuam MIK cooTBeTcTBYET
YpOBEHb MakcumanbHon BeHTunauun nerknx(MBJT) 138,21 n./muH  n BeHTUNAUMOHHLIN 3kBMBaneHT(VE/VO,) -
38,57,4T0 cooTBETCTBYEeT O OOCTATOYHO 3P(PEKTUBHOM pecnupaTtopHOM obecneveHun aspobHoro obmeHa B
TKaHSAX.

3a 2-3 gHa 0O Hadvana OTBETCTBEHHbIX COPEBHOBAHMI GopLbl NPOBOAUNN CFOHKY Beca C COOTBETCTBYHOLUMMMU
OrpaHM4YEHNAMN B NPMEME MULLM U BOAbI, @ Takke C UCMOSb30BaHMEM cayHbl.4 6opua cHuannm maccy Ha 3% ,y 3x
OHa cHuaunnack Ha 5%, y 6-x oT 6 8o 8% un y 2x-Ha 10%.lTocne BbLICTYNNEHNS B COPEBHOBAHMUSAX OHbIX GOPLIOB
BHOBb MPOTECTUPOBANM NoO TOW Xe CTaH4AapTHON MEeTOAMKeE.

Tabnuvua.1.Pe3ynbTathl TeCTMPOBaHMS obLien r3n4eckorn NogroToBNeHHOCTM BGOPLOB Ha 3Tanax NOArOTOBKM.

HopmatuBbl OTansbl
Mpen [Mocne copeBHOBaTENBHbIN

COpeBHOBaTENbHbIN | 1-i AeHb 5-1 foeHb 10-n geHb

X0 V% X0 V% X0 V% | X0 V%
Ber 30m.c. 4,6+0,13 2,8 4,8+1,3 25 4,7+0,18 3,8 |4,5+0,14 | 3,1
MNoaTarneBaHmne Ha 29+3,15 10,8 21+25 15,4 | 23+3,15 13,6 | 30+3,12 10,4
MepeknagnHe (kon-
BO pa3)
Ber 6,06+2,33 3,53 7,02+2,17 2,94 | 6,09+2,32 3,36 | 6,07+2,15 | 3,2
30x10m.cxogay.c.
Kuctesas 58,2+2,85 4,91 56,3+3,12 5,57 | 58, £3,46 5,96 | 56,9+2,96 | 5,28
OVNHaMOMEHTPUS, KT

Tabnuua2.luHammka YHKLUMOHANBHOIO COCTOSIHUA(KapAnopacnupaToOpHOM CUCTEMBI)OHbIX OOpLIOB  rpeko-

MMcKoro ctunsa, X+
OTanbl N0AroToOBKM MokaszaTtenu
MK, n/mMmuH MK MBJ1,n/MuH. ( VE/VO,) PWC;,o

Mn/muH/kr KI" M/MUH
Mpea 3,63+0,92 65, 73 +4,17 138,21+14,3 38,57+3,8 1240+2,3
COpEeBHOBATENBHbIN
Mocne 3,22+0,26 47,36+2,15 128,49+9,1 39,90+1,8 1178+3,5
COpEeBHOBATENBHbIN

B pesynbTate BTOpOro tectmpoBaHus Ha NC3  BbIsIBNEHbl MEXMHOAMBUAYANbHbIE pasnuyuusa B notpedneHun
Kucrnopoga, Tak y kaHaugata B MacTtepa crnopta T-sBa MIK Ha npegcopeBHOBaTenbHOM 3Tane COCTaBuUIIO B
coctosiHum nokost 4,41 n/muH, a Ha MNC3 — 23 n/MuH.

B GonbwmHcTBe cnydaes (y 11 60puoB) nokasatenu abcontoTHbIX BENUYUH NOTPEONEHUs KUCIOpPoAa HECKONBbKO
cHwkanucb. JlMwb y 2x cnopTcMeHoB noTpebneHue kucnopoga( B MOKa3aHUSIX  OTHOCUTESbHbIX BENUYUH)
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CyLLeCTBEHHO He uameHurniocb. Ha MNC3 no cpaBHeHMIO C nepBbiM 06CrefoBaHMEM 3aMETHO YMyYLIMWIUCH
nokasanunsa MIK-3,22 n/MuH, a MakcumanbHbIN nerovHbin akemBaneHT( VE/VO,) ynyywwuncsa go 39,9.
Heobxogumo Takke OTMETMTb, YTO CTaHdapTHas paboTa OOUHAKOBOW MOLLHOCTU ,BbIMOMHSEMasi B pasHble
nepuonbl NOAroTOBKK, Bbl3biBaeT noebiweHne YCC Ha NMC3O.

OT10 Habnoganock nNpu paboTe Kak HEBLICOKON, Tak U cpeaHer MoLHocTu. [oatomy BennunHel PWC 4 5¢,k0TOpbIE,
No MHEHWIO psgaa aBTOPOB, XapaKTepu3ylT cocTosHue obwen paboTtocnocobHocTn, B pesynbraTte
COpPEBHOBATENbHOW Harpy3kM U CHWXEHUs1 COBCTBEHHOro Beca 3HauuTenbHO YyMeHblMnucb-c 1240 pgo
1178k m/MunH(P<0,05).

MoTtpebnenue kucnopoga Gopuamu Ha NMC3 No gaHHbIM abCOMOTHBIX 3HAaYEHMI BO BPeMsi ManloOMHTEHCUBHOWM
paboTbl NpakTU4eckn He M3MeHunoch(2,44 n 2,42 n/MuH),0a4HaKo BO Bpems paboTbl CpeaHeln TSHKeCTU HECKOSbKO
noebicunock( ¢ 3,18 go 3,43 n/muH).lMpyM aHanuse OTHOCUTENbHLIX MOKa3aTeneh y BCEX WCMbITYEMbIX
obHapyXeHO yBenuyeHume MNoTpebneHus KUcrnopoda BO BPEMS KaK Mano WHTEHCUMBHOW , Tak WU CpedHen no
TsKeCTM paboTbl. OTOT (pakT, Ha Haw B3rnsg, CBUAETENbCTBYET 00 yXyALEHWM 3KOHOMM3auuW, Y4TO OObIYHO
pacueHUBaeTCs Kak NPU3HaK CHKEHNS YPOBHSA a3pobHOM NPOU3BOAUTENBHOCTH.

0Oco60 Hy>XHO OTMETUTb TOT pakT. 4To Ha CIO BO BpeMsi BbINOMHEHMSA paboTbl U Manon n cpegHen MOLLHOCTH Y
BCEX CMOPTCMEHOB YMEHbLUWUMICSA MUHYTHBIN OO BbEM ObIXaHWS, HO YBENMYUICH NPOLLEHT MNOrMOLLEHUS KNCNOpoAa.
BenuunHa gbixatenbHOro koaduuneHTa y BCexX UCMbITyeMbIX BO BpeMs paboTbl Manoun, cpeaHen 1 npeaenbHom
MOLLIHOCTW AoCTOBepPHO naMmeHunacs(P<0,05) no cpaBHeHMIO C NpeacopeBHOBATENbHbLIM 3TaMOM.

Takvm 06pa3om, MOXHO caenaTb HECKOMbKO 0000LLeHnN.

BbinonHeHne Ha npegcopeBHOBATENbHOM 3Tane Oomnbloro obbéma cneumduyecknx Harpy3ok CKOPOCTHO-
CWITOBOM  HampaBfieHHOCTM U CMeuuanbHOM  BbIHOCIMBOCTM  3aKOHOMEPHO  MOBbILWAET  aHa’3pOOHy
NPOU3BOAUTENBHOCTb,  CryXallylo duanonorndeckon 6Gason chneunanbHOW  BbIHOCIMBOCTM  GopuoB ¥
COOTBETCTBEHHO YyrHeTaeT a3pobHyl0 NpPOU3BOAUTENBHOCTL CUCTEM 3HeproobecneyeHnss. O6 aTomM Henbas
3abbIBaTb NPU NIIAHUPOBAHUN TPEHUPOBOYHBLIX HAarpy3oK K pasnmyHon u3nonormyeckon HanpaBfeHHOCTU KaK B
O[JHOW TPEHMPOBKE, TaK 1 B CEPUN 3aHATUIN. YpeamepHoe yBrneyeHns o6bEma CKOPOCTHO-CUINOBOW paboTbl MOXET
B KOHEYHOM CYETE MPUBECTM K HAKOMMEHUIO YTOMMEHUA UM Kak creactene—k cnagy 9deKkTMBHOCTM
copeBHOBaTenbHOW AedtenbHocTu 6Gopua. BkntoyeHve paboTbl a’3pobHOW HampaBMeHHOCTM Ha npeg- W
nocnecopeBHOBATENbHbIX 3Tanax no3BOMSeT He TOMNbKO YCKOPWUTb MPOLECChl BOCCTAHOBMEHUS nocne 60nbLumx
Harpysok, HO U yaep)aTb JOCTUrHYTbIM 6a30BbI YPOBEHb (DYHKLIMOHAMNBbHOW NOATOTOBAEHHOCTY.

B pesynbtaTte uccnegoBaHuin yCTaHOBMEHO CHWKeHMe paboTocnocobHocTh Ha MC3O. OCHOBHbIE MPUYMHBI 3TOTO,
BMAMMO, CrefyeT yecMaTpuBaTb B YXYALIEHWN SKOHOMU3ALUN N YMEHBLLIEHUN YPOBHA MaKCUMarbHOW aspo6Hom
npoussogutensHoctu. O6 3TOM CBUOETENLCTBYET MOBbLILEHWE OTHOCUTESbHBIX BEMUYMH  KMCIIOPOOHON
«CTOMMOCTUY» CTaHO4ApPTHOW paboTbl Kak HeOOMbLIOW, Tak M CpedHer MOLLHOCTW, a TakkKe YMeHblueHue
OTHOCUTENNbHbIX U abcontoTHbIX BenuyuH MIMK(cm. Tabn.2).

Bo wu3bexaHue oTpuuaTeNnbHbIX B3aMMOAEWCTBMI MpU  pasBUTUM aldpobHbIX W aHa’3POOHbLIX KayecTs
COOTBETCTByHOLINE CpeacTBa cnegyeT pa3genutb BO  BPEMEHM, T.e. pPa3HEecTM MO pas3HbiM  OHAM
npencopeBHOBaTENBbHOrO aTana.

M3BeCcTHO. 4YTO Mpu CroHke Beca B CBA3W C MOTeper XWOKOCTU 3aMeTHO YMeHbluaeTcsi BOAHbIM 6HanaHc
opraHmama. o AaHHBIM HEKOTOPbIX aBTOPOB, MPUM ITOM HE TOMbKO YMEHbLUIAeTCHd OOBbEM BHYTPUKIIETOYHOW
XWOKOCTU B MbILLEYHOMN, XXMPOBOW U APYIMX TKAHAX OPraHuM3ma, HO U NMOHMXAeTCH KONMYECTBO XUOKOCTU B KPOBM.
Bo Bpems yTOMUTENbBHOW MbIWeYHOW paboThl KPOBb CTAHOBUTCS Gonee BA3kow, T.e. HabngaeTca arperauuns
3pUTPOLUTOB(MX CrunaHne B Tak Ha3blBa€Mble MOHETHbIE CTONGUKN).

YXygLwalTcsl peoriormyeckne CBOMCTBa KpoBu. Mpu LMPKYNAUMmM No KPOBEHOCHBIM COCyAaM CpedHero u marnoro
OnamMeTpa BO3HWKAET MOBbILIEHHOE COMPOTUBMEHNE KPOBOTOKY, @ MO3TOMY BO3MOXHO YMEHbLUEHWE MWUHYTHOIO
06BbEMa kpoBoobpalleHns BO BpeMsi paboThbl OKOMO NpedernbHOM U MakcumanbHOM MollHocTu. B cBoto ovepefp,
npuM ymeHblieHMn ob6béma KpoBoTOKa OObIMHO yMeHblwaeTca MIK, kak aTo M oOOHapyXeHO B Hallem
nccrnegoBaHuu.
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ABSTRACT

Functional brain asymmetry is a one of the fundamental genetic characteristics in human. The peculiarities of
functional brain asymmetry and cognitive functions in elite wrestlers were studied. A total 29 elite wrestlers (18-25
yrs), members of the Ukrainian National Team in Greco-Roman wrestling were examined. The perception and
processing of visual information in athletes with different brain asymmetry were studied. The function of brain
asymmetry in elite wrestlers is characterized of a high level of dependence on the external environment. The
presence of symmetry is correlated with a high level of independence from the external environment providing an
efficacious level of cognitive functions in wrestlers. We conclude that wrestlers with brain symmetry have better
possibilities to manifest cognitive functions: operative thinking, perception and information processing in
comparison to wrestlers with functional asymmetry of brain.

Keywords: elite wrestlers, functional brain asymmetry, cognitive functions

INTRODUCTION

Sporting activities are characterized by a high level of mental and emotional stress. Mental processes in athletes
during intense muscular activity are supported by physiological functions of the body. But, it is not always possible
to find a causal link between psychophysiological typological characteristics and environmental influence, which
vary due to the influence of sports activities (1). One of the fundamental genetically determined patterns of brain
activity is the functional asymmetry of the hemispheres. Research shows that an individual profile of brain
asymmetry is the basis of individual human motor activity and regulates the peculiarities of brain organization of
human movement (2).

An individual’s profile of functional asymmetry of the cerebral hemispheres, along with features of the functional
mobility demanded by the activity, influence the ability of the nervous system to execute both simple and complex
sensory-motor reactions at the highest possible speed.

The above meanings reflects, on the one hand, the success of the processes of perception, information
processing and decision making, and on the other - the physiological influence of sports activities on the
participant, especially in combat sports (3).

The character of inter hemispheric organization of the brain is the basis for a number of individual-typological
classifications of humans. This feature is of practical importance for the optimization of professional orientation,
sports selection and the personal approach used for the preparation of athletes at different stages of long-term
training. The individual profile asymmetry of the hemispheres of the brain is closely related to adaptation and
behavior of the individual in extreme conditions, verbal and nonverbal intelligence, strategies of perception and
information processing, stability, homeostasis, emotional, hormonal, autonomic, as well as immune responses
(4,5).

Several studies have shown that the morphological dichotomy - the presence of right and left hemispheres is
inextricably linked with a mental dichotomy - the presence of the inner and outer world of man, past and future
time (6). We believe, that the current understanding about the precise allocation of athletes by manifestation
motor asymmetry is somewhat simplistic and requires of the further study. Thus, this study will investigate the
relationships between levels of functional asymmetry as it contributes to the level of information processing, which
in turn is closely linked to high levels of success in the sport (7). This has not been studied in wrestlers, thus the
hypotheses of this study are that the the identified peculiarities of functional hemispheric asymmetry of the of the
cerebral hemispheres in elite wrestlers will be related to cognitive functions.
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METHODS
Participants were 29 elite athletes (members of the National team of Ukraine in Greco-Roman wrestling), 20-28
years of age. All athletes had no less than 10 years wrestling experience.

Instruments-Tests and Research design: To determine of the functional hemispheric brain asymmetry the test
of "field dependence” were used (test version Color & Word Test; J.R.Stroop, 1935). The procedures for the test
consist of a series of signals appearing on the center of the screen, the words "red" and "green", each of which
was written in red or green color. In addition, for each exposure, at the bottom of the screen there was a the word
written again, but in a neutral color, which created a means of responding: for "meaning" or "color." For athletes
the task was to respond to the signals in accordance with the sign: right button - "red signal", left - "green". The
following parameters were determined: overall efficiency (a combination of speed and accuracy), asymmetry
index (without the pole dominance), index of left hemisphere dominance, the index of field dependence.

To study the processes of perception of verbal stimuli, the technique of "establishment of regularity" was used.
The aim of the test was to determine the word which was encrypted in five words on the computer monitor. The
results of the test were used to determined standardized indicators of: productivity, speed, accuracy and
efficiency.

Information perception and processing, as well as tests of “perception speed” were studied by using methodology
which is included in a commercial diagnostic apparatus complex, the “Multipsychometr -05”. The methodology
used to measure “perception speed” evaluates the speed and accuracy in the identification of geometric figures,
comparing the given fragments with the displayed targets. In addition, this methodology allows for the objective
evaluation of visual perception, the human’s ability to reflect the general configuration of the object or occurrence
formed in a certain time frame. The athlete responsed the question by pressing the button (with according
number) on a special digital keyboard, part of the “Multipsychometr -05” (6). The tests results reflected
productivity, speed, accuracy and efficiency (7,8).

Procedures All of the athletes took part in the study and the results from the "field dependence” test,
"establishment of regularity" test and “perception speed” test were used in the analysis.

To analyze the effect of functional hemispheric asymmetry of the brain displayed, the athletes were separated into
to two groups. The first group consisted of the 16 wrestlers with "field dependence “ test results that indicated the
presence of functional brain asymmetry. This first group included five wrestlers who have left hemispheric
dominance. The remaining eleven wrestlers from first group have right hemispheric dominance of the brain. The
second group consisted of 13 wrestlers with the presence of symmetry of the hemispheres of the brain.

All of these tests are included in the “Multipsychometr -05” apparatus psycho-diagnostic package. The results of
the tests allowed the determination of the criteria for either asymmetry or symmetry of brain, productivity, speed,
accuracy and efficiency of information processing.

Statistical analysis: Statistical analysis was performed with the help of the programming package
Statgraphics 6.0. Since the data obtained in research did not correspond to the normal distribution of studied
data, the nonparametric statistical method of Wilcoxon rank-sum test was applied. To describe the data
distribution we used the semi-interquartile range, specified by the first quarter (25%) and third quarter (75%).

RESULTS and DISCUSSION

Analysis of the of the mean value the parameter "field dependence” revealed no significant differences in terms of
field independence, functional asymmetry and the overall efficiency of the wrestlers, who had the dominance of
different hemispheres of the brain (asymmetry of brain in table 1). For the parameters from those with dominance
of left-hemisphere, there was a significant difference between these groups of athletes (table 1).

Based on these results, further consideration of the features of functional hemispheric asymmetry of the brain in
elite wrestlers could be studied in two groups of athletes on the basis of the presence of functional asymmetry of
the cerebral hemispheres (excluding left or right hemispheric dominance of the brain) and the lack of asymmetry
(presence of brain symmetry).
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Table 1 Medians of variables of field dependence of the elite wrestlers with different dominance of brain

(n=16)
Group with dominance of the left |Group with dominance of the right
hemisphere of the brain hemisphere of the brain
Variables (n=5) (n=11)
. Lower Upper : Lower Upper
Median Quarter Quarter Median Quarter Quarter
Field independence (arbitrary
unit) 0.75 0.68 1.08 0.75 0.46 0.90
Left-hemisphere dominance *
(arbitrary unit) 1.44 1.17 1.65 0.73 0.48 0.83
Functional asymmetry 36.05 16.04 49.02 30.66 18.97 70.89
(arbitrary unit)
Overal efficiency 185420 [1203.10 |2866.80 |1782.90 |1051.20 |4570.20
(arbitrary unit)

Note: * - p < 0,05, comparing with the group wrestlers with dominance of the left hemisphere of the brain

In table 2 the average values for the test "field dependence” are listed from the two groups wrestlers with either
the presence or absence of functional asymmetry of the cerebral hemispheres.

The analysis detected the presence of significant differences in values of field independence and functional
asymmetry. This results indicate that the presence of functional brain asymmetry (without specifying the
dominance of one of the hemispheres) is reflected in the higher dependence on the external environment. This
indicates a need to rely on external standards, or the opinions of others to organize their experiences in terms of
perception, information processing and decision making.

Determining the nature of the external features of perception of information in elite wrestlers must be described as
one of the strategies of cognitive perception and information processing, which may be arbitrarily noted as
"adaptive."

Table 2. Medians of variables of field dependence of the elite wrestlers with presence and absent of
functional asymmetry of the brain (n=29)

Group with the presence of . Group with the absent of functional

functional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16) Yl y

. Lower Upper : Lower Upper

Median Quarter Quarter Median Quarter Quarter
Field independence (arbitrary 0.75 0.70 0.86 0.88* 078 0.90
unit) . . . . . .
Left-hemisphere dominance 0.77 0.71 119 0.97 0.91 1.00
(arbitrary unit) ' ' ' ' ] )
Functional asymmetry 31.28 21.73 4557 6.86% 3.24 9.52
(arbitrary unit)
Overall efficiency
(arbitrary unit) 1818.55 1474.70 2837.00 1512.10 1337.70 1619.70

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

The presence of brain symmetry is reflected in the manifestation of greater independence from the information
from the external environment and orientation to their own opinion. Such a feature can be described as
"autonomous" strategy perception and information processing.

Table 3 illustrates the data according to methodology "establishment of regularity" demonstrated by elite wrestlers
with presence and absent of functional asymmetry of the brain. Analysis of table 3 shows the presence of
significant differences by parameters of performance between groups of elite wrestlers with the presence of
functional asymmetry and symmetry of the brain.
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Table 3 Medians of variables of "establishment of regularity” of the elite wrestlers with presence and
absent of functional asymmetry of the brain (n=29)

]SBrou_p with the presence Qf Group with the absent of functional
unctional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16) Yy y

. Lower Upper . Lower Upper

Median Quarter Qﬂgrter Median Quarter Qﬂgrter

Productivity (arbitrary unit) 19.00 14.50 20.50 21.00* 18.50 22.00
Speed (ms) 18171 15728 21085 18214 16414 22671
Accuracy (arbitrary unit) 0.80 0.75 0.93 0.88 0.78 0.91
Efficiency (arbitrary unit) 60.00 49.50 67.20 69.04 53.14 76.81

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

This test aims to determine the cognitive ability to process information at various levels of difficulty with
differentiation stimuli second signal system. However, the productivity of the test depends not only on the amount
of information, but on the ability to differentiate the external stimulus-based information aimed at the second
signal system. Thus, the athletes with the presence of the symmetry of the brain ("autonomous" strategy
perception and information processing) revealed significantly a higher level of performance and a trend toward
better efficiency of information processing and decision-making, compared with the second group. This fact
indicates a higher level of ability to perceive, transcoding character information involving attention and operational
thinking.

Table 4 contains the average values of the "perception speed" test. The analysis showed that almost all test
indicators: productivity, speed and accuracy of elite wrestlers in the presence of symmetry of the brain was
significantly higher than in the group of wrestlers with the presence of functional brain asymmetry from the test
"field dependence".

Table 4 Medians of variables of "perception speed” of the elite wrestlers with presence and absent of
functional asymmetry of the brain (n=29)

Group with the presence of . Group with the absent of functional

functional asymmetry of the brain asymmetry of the brain (n=13)
Variables (n=16)

. Lower Upper . Lower Upper

Median Quarter Qﬂgrter Median Quarter QEZrter
Productivity (arbitrary unit) 58.50 55.00 66.00 65.00* 58.00 82.00
Speed (ms) 1972 1925 2240 2113* 1957 2620
Accuracy (arbitrary unit) 0.95 0.93 0.97 0.98* 0.93 1.00
Efficiency (arbitrary unit) 46.20 43.35 48.68 47.17 38.20 60.89

Note: * - p < 0.05, comparing with the group wrestlers with the presence of functional asymmetry of the brain

Noteworthy is the presence of significantly higher speeds (time) for information processing in the perceptual test
in the group of wrestlers with functional brain symmetry (table 4). In fact, the speed indicator reflects the level of
perception and information processing during the differentiation of non-verbal stimuli. Thus, it can be concluded
that the presence of inter-hemispheric symmetry of the brain ("autonomous strategy") from the test "field
dependence" is associated with better cognitive abilities in a rapid and quality perception, information processing
and decision-making, as compared with athletes who have functional hemispheric asymmetry of the brain.

CONCLUSIONS AND ADVICE FOR ATHLETES AND COACHES

The presence of functional brain asymmetry (without specifying the corresponding hemisphere dominance) in
elite wrestlers is reflected in a greater dependence on the external environment ("adaptive" strategy perception
and information processing). The presence of symmetry is reflected in greater brain independence from
information from the environment ("autonomous" strategy perception and information processing) in elite
wrestlers.

For the group of wrestlers with the presence of inter-hemispheric symmetry of the brain associated with a high
level of information processing (test "field dependence"), the best approach is the use of cognitive functions, in
particular, operational thinking, qualitative characteristics of the perception and processing of external information,
he, when compared with wrestlers who have functional asymmetry of the hemispheres of the brain.
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®YHKUNOHAJIbHAA ACUMMETPUA MO3IrA U KOFTHUTUBHBIE ®YHKLUA
Y 3JNIUTHbIX BOPLIOB

KopobewnHukos "'eoprun, KopobenHukosa Jlecs
HaumoHanbHbIM YHUBEPCUTET OU3NYECKOTO BOCMMTAHNA 1 CnopTa YKpauHbl
YkpanHckas Accounauns Bopbbbl
george.65@mail.ru

PE3IOME

DyHKLMOHanNbLHass acMMMETpUS MO3ra SIBMsieTCs OOHOW M3 OCHOBHbIX MeHEeTUYECKUX XapaKTepuUcCTUK Y
yernoBeka. M3yyanucb 0cobeHHOCTU (PYHKLMOHANBHON acCUMMETPUM MO3ra M KOTHUTMBHBLIX (OYHKLMIA Y 3NTUTHBIX
6opuosB.

Bbino obcnepnoBaHo Bcero 29 anuTHbIX GopuoB (Bo3pacta 18-25 net), uneHoB cHopHOW YKpauHbl No
rpeko-pumckon 6opbbe. M3yyanocb BocnpusaTne n nepepaboTka 3puTenbHOW MHAOPMaLMn y ClOPTCMEHOB C
pasnu4yHon acuMMeTpum Mosra.

PyHKUMA acUMMETPUM MO3ra y 3MUTHbIX 6OpLOB XapaKTepmnsyeTcs BbICOKOW CTEMNeHbio 3aBUCUMOCTU OT
BHELLHen cpepbl. Hanuume cummeTpumn KoppenupyeT C BbICOKUM YPOBHEM HE3aBWCMMOCTU OT BHELUHeNW cpedbl U
6onbLNM ypOBHEM 3(PEKTUBHOCTIN KOTHUTUBHBIX PyHKUMIA y 6OPLOB.

3aknwyeHue. bopubl ¢ cuMMmmeTpuenn Mo3ra MMeroT 6onee LMPOKME BO3MOXHOCTM B MNPOSIBIEHUU
KOTHUTMBHBIX (DYHKUWIA: ONEepaTMBHOIO MbILLMIEHNUS], BOCNPUATUSS U 0O6paboTkM MHGOPMAaLMM MO CPaBHEHUIO C
6opuamu, umerLMMN PyHKLNOHAIBbHYO aCUMMETPUIO MO3ra.

KnioueBble cnoBa: anuTHble 6opLbl, PYHKUMOHANbHas acCMMMETPUst MO3ra, KOTHUTUBHbIE (PyHKLUN

BBEOEHUE

CnopTuBHasi 0eATENbHOCTbL XapakTepU3yeTcs HanMymMemM BbICOKOTO MCUXO3MOLIMOHANBbHOMO HaMNPsXeHWs.
lMcuxudeckne npoueccbl y CAOPTCMEHOB MPU  HAMPSPKEHHOW MbIWEYHOW [OeATenbHoCTU obecnednBatoTcs
dursunonornyeckumm pyHKUMsIMKU opraHmama. OgHako He Bcerga MOXHO HaWTU MPUYUHHO-CNEACTBEHHYIO CBA3b
Mexay NcmMxoguanonormyeckummn MHANBNAYansHO-TUMOMNOMMYECKUMU N CPefoBLIMU XapakTepUCTUKaMu, KOTopble
N3MEHSAITCS BCneacTBMe BNUSHUS dhakTopa CNOPTUBHOW AesaTenbHocTH (1).

OgHon u3 byHOAMeHTanbHbIX, FEHETUYECKN AeTEPMUHMPOBAHHBLIX, 3aKOHOMEPHOCTEN OeATeNnbHOCTU
Mo3ra - 4dBnseTcs QYHKUMOHanNbHas acuMmeTpus nonywapun. B nccnepoBaHusAX nokasaHo, 4yTo
UHOUBMAYaAnNbHLIN  NpPOoUNb acUMMETpPUM Mo3ra COCTaBNAeT OCHOBY WHOMBMAOYyaNbHOW ABUraTenbHOW
OeATENbHOCTM YernoBeKa U pernameHTMpyeT 0COOEHHOCTM MO3rOBOW OpraHvM3auny ABWKEHUN YenoBeka (2).

PaboTocnocoOHOCTL TOMIOBHOMO MO3ra, WMHAMBMAOYanbHbIA NPodunb (YHKUMOHANBHOW acMMMETPUn
nonywapui mosra M OCOBEHHOCTU (YHKLMOHANbHOM MOABWXKHOCTU HEPBHbIX MPOLECCOB YKasblBalOT Ha
CMOCOOHOCTb HEPBHOM CUCTEMbI ODECMneYnTb MakCMMaribHO BO3MOXHYH [ONsi KaXOoro WMHAMBMAA CKOPOCTb
NPOCTOM U CMOXHOW CEHCOMOTOPHbLIX peaKkuMi U MbICIINTESNTbHON OeATeNbHOCTU. BblleykasaHHble yCTOMYMBLIE
nokasaTenu OTpaXKatoT, C OAHOW CTOPOHbI, YCMELIHOCTb NMPOLECCOB BOCMPUATUA, nepepaboTkn nHdopmMaumm m
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MPUHATUS peLLeHns], a ¢ APYron - PU3NONOrMYECKyto LIEHHOCTb CMOPTUBHOM OEATENbHOCTU YyenoBeka, 0cobeHHo
B CMOPTMBHbIX eanHobopcTBax (4).

Xapaktep MexXnonyLapHOW opraHu3auMn rofloBHOTO MO3ra MOJfIOXKEHO B OCHOBY psga MHOMBMAOYaIbHO-
TMNonornvyecknx knaccudpmkaumin. OTa OCOBEHHOCTb WMEET NpuKNagHoe 3HavyeHMe pAns  onTuMM3aunm
npodeccnoHanbHONn OpueHTauuu, ChOpPTMBHOrO oOTOopa M MHAMBUAyanbHOrO noaxoda B NOArOTOBKE
CMOPTCMEHOB Ha pasfuyHbIX 3Tanax MHOroneTHen TpeHUpoBkU. WNHAMBMAYyanbHbIN NpPOodUnb acuMMeTpum
nonywapui Mo3ra TECHO CBsi3aH C ajantauvMerd U NnoBeAeHUEeM IMYHOCTU B IKCTpPemaribHbIX YCIOBUSX,
BepbanbHbIM U HeBepbanbHbIM UWHTENNEKTOM, CcTpaTerMerd BOCNpUATUS M nepepaboTku  uHdopmauum,
CcTabunbHOCTBIO rOMeocTasa, 3MOUMOHAlNbHbIMU, TOPMOHANbHbIMW, BeEreTaTMBHbIMW, a TaKke, WMMYHHbIMU
peakumamm (4,5).

B psage wccnepoBaHwi nokasaHo, Y4TO Mopdporiormyeckasl AUXOTOMUS — Hannyne feBOro U MpaBoro
nonywapus, HepaspbIiBHO CBA3aHa C MCUXMYECKON AMXOTOMWEN — HanMuMeM BHYTPEHHErO M BHELUHEro muvpa
Yyenoseka, C NPoLbIM 1 OyayLum BpemeHem (6).

CyuwiecTBytoLlee npeacTaBneHne 0 YeTKOM pacnpegeneHum cnopTCMeHoB eanHo6opLEB, MO NPOSBAEHUIO
MOTOPHOW acMMMETPUU, Ha «NpaBLUeNy, «neBwen» U «aMBuaeKCTpoB», SABMSETCH HECKOMbKO YMPOLEHHbIM U
TpebyeT panbHenwero u3yyeHusa. ManonsydyeHHon npobnemon oOcCTaérca OCOBEHHOCTb  MPOSBNEHUS
YHKUNOHANBHOW acMMMeTpUK MO YPOBHIO NepepaboTkn nHopmaLmMm, YTo, B CBOK ovepeb, TECHO CBS3aHO C
YCMELLUHOCTbIO B CMOPTE BbICOKUX JOCTUXEHUNA (7).

Llenb coctosna B TOM, 4TOOblI paspaboTaTe KOMMMEKCHYK NCUXOU3NOMNOrMYECKYI0 ANarHOCTUKY
PYHKLUMOHANbHOrO COCTOSHMSA 3NUTHBLIX BopLOB

METO[bI
OpraHusauusa nccnegoBaHum
Beino o6cnegoBaHo 29 anuTHbIX cnopTcMeHf (YneHjd HaumoHanbHOW cOOpHON YKpauHbl NO rPEKO-PUMCKON
6opbbe), B Bo3pacTe 20-28 net. Bce cnopTcmMeHbl umetoT 6opLUoBCckuii onbiT He MeHee 10 neT.

MaTtepuansi n metobl

Ons onpegeneHns QyHKUMOHANbLHOQ MEXMNOMyWwapHONn acuMmeTpum mosra Obin ucnonb3oBaH TecT
«nonesaBucMMOCTb» (Bepcus TecTa «Color & Word Test»; J.R.Stroop, 1935).

Mpouenypa Tecta cocTosna M3 CepuMM CUTHaNoOB B LIEHTPE 3KpaHa - CNnoBa «KPaCHbIN» N «3eNeHbIny,
KaXKAbI U3 KOTOPbIX Oblfn OKpaLLEH B KPACHbIN MK 3eneHbin uBeT. Kpome Toro, B KaXaowm 3KCNO3MUUN B HUXKHEN
YacTu 3KpaHa oTobpaxaeTcs CroBO, HAMMCaHHOE HeMTparnbHbIM LBETOM, YTO O3Ha4yaeT cnocob pearmpoBaHus:
«CMbICN» Unu «usetay. [ina cnoptcmeHa bbina nocTtaBneHa 3agada - pearmposaTb Ha CUrHanbl B COOTBETCTBUM
CO 3HaKoM: MpaBas KHOMKa — «KpacCHbI curHany, neeasi — «3eneHbli». Bbbinn onpegeneHsl cnegywowime
napameTpbl: obwan addeKTUBHOCTL (COMETAaHME CKOPOCTU U TOYHOCTW), UHAEKC acuMMeTpum (6e3 ykazaHus
nomntca JOMUHUPOBAHUS), UHAEKC NEBOMNOMNYLLIAPHOrO JOMUHMPOBAHUS, MHOEKC NON3aBUCUMOCTMN.

[nsi n3ydeHuns NpoLeccoB BOCNPUATUS CMIOBECHBIX pa3gpaXuTenen UCnonb3oBarncst TECT « YCTAaHOBIEHNE
3akoHoMepHocTen». Lienbto TecTa 6bino onpefeneHne crnoe, KOTopble MOryT BbiTb 3alIMdpPOBaHbl BU3 NATH CIOB
Ha MOHUTOpe koMmnbikoTepa. Mo pesynbTatam TecTa Obinu onpefeneHbl CTaHAAPTU3MPOBAHHbLIE MOKasaTenw:
Npou3BOAUTENBHOCTb, CKOPOCTb, TOYHOCTb N APMEKTUBHOCTD.

Bocnpuatve n nepepaboTkn MHOpMauUM M3yd4anucb C UCMOMb30BaHMEM METOAMKWU «nepuenTuBHas
CKOpOCTb», KOTOpas BKMAYEHa B CUCTEMy annapaTtHO-MPOrpaMMHOr0  OMarHOCTUYECKOro  KOMMekca
«MynbTuncnxomeTp -05».

MeToguka «nepuenTMBHasi CKOPOCTb» OLEHMBAET CKOPOCTb M TOYHOCTb OnpedenieHnusl reomMeTpu4ecknx
duryp, ¢ uenbl naeHTUUKaLmMmn, 4acTbio KOTOPOW SIBNSIETCA TecToBbl curHan. Kpome Toro, ata meTtoguka
No3BONsET OUEHWUTb NPUHLMN (POPMUPOBAHUE 3PUTENLHOrO BOCMPUATUS], CMOCOOHOCTb YenoBeka OTpaxaTb
06LLyl0 KOHbUrypaumio obbekTa MM BO3HUKHOBEHWUS COOPMMPOBAHHOIO B TEYEHME OnpeferieHHoro nepuopa
BpemeHn. CnopTcMeH JOMKeH Obln pearMpoBaTb Ha pasgpaxuTernb, HaXaB Ha KHOMKY (C COOTBETCTBYHOLLEN
uncpon) Ha cneumanbHON UMGPOBON KnaBuMaType annapaTtHO-MPOrpaMMHOr0 AMAarHOCTMYECKOro KOoMMrekca
«MynbTuncuxomeTp -05». Mo pesynbTatam TeCTUPOBaHWUS onpefensanucb nokasaTenu NpoV3BOAUTENBHOCTY,
CKOPOCTU, TOYHOCTU N 3P EKTUBHOCTHN.

Mpouenypsbl

Bce cnopTcmeHbl NpUHANM y4actmne B uccnegoBaHvn. beinv onpegeneHbl HEKOTOPbIE XapakTePUCTUKM MO
pesyrnbTataM WCMbITAHWN: TECT «MONe3aBUCUMOCTb», TEeCT «YCTaHOBSIEHWME 3aKOHOMEPHOCTEen», TecT
«nepLenTuBHasi CKOPOCTbY.

Ons aHanu3a ocobeHHOCTEN NposBMNeHUs YHKLMOHANbHOMW MEXMONyLIapHON acuMMeTpuM Mo3ra,
CrnopTCMeHbl OblNn pasgenbHbI Ha aBe rpynnbl. MNepsas rpynna - 16 6opuoB ¢ HanuuMem yHKLUMOHANbLHOM
acMMMETPUM MOo3ra No TECTy «Mone3aBUCMMOCTUY, B TOM YMCIE BbISIBMIEHO NATb 6OpPLOB C AOMUHUPOBAHMEM

Official Journal of the International Network of Wrestling Researchers (INWR) 31



NeBoOro nonywapus 1 oguHHaguaT 60pLUoB ¢ JOMUHUPOBAHMEM MPaBOro Nosywapusi rofioBHOro mosra. Bropas
rpynna - 13 60pLOB C HANMYNEM CUMMETPUM NOJTyLLIAPWUIA FOFIOBHOMO MO3ra.

Bce a9TM TecTbl BKMHOYEHbI B annapaTHO-MPOrpamMHbIA  MCUMXO-OUArHOCTUYECKUA  KOMMIIEKC
«MynbTuncnxomeTp -05». Pe3ynbTaTthl MCMbITaHWA NO3BONUAM ONpeaenvTb aCUMMETPUI0 U CUMMETPUIO MO3ra,
NpOM3BOAUTENBHOCTb, CKOPOCTb, TOYHOCTb U 3PEKTUBHOCTL NepepaboTkn MHopmaLmn.

CraTtucruyeckun aHanums

Cratuctnyeckun aHanus 6b1n BbINOMHEH C MOMOLLbIO NporpaMmHoro naketa Statgraphics 6.0. Mockonbky
nony4yeHHble B UCCNeaoBaHMN OaHHbIe HE COOTBETCTBYIOT HOpMarbHOMY pacnpefeneHuto, 6binm ncnonb3oBaHbl
MeToAbl HenapameTpUyecKon CTaTUCTMKM NO BMMKOKCOHY (CymMbl paHroB). YTobbl OoTpasuTb pacnpegeneHue
OaHHbIX Mbl UCMOMNb30Bany MEXKBapTUIbHbIA pa3max, TeM cambiM yKasaB nepBbi kBapTan (25%) u TpeTtbio
yeTBepTh (75%) (8).

PE3YJIbTATbI n OGCYXXOEHUE

AHanu3 cpegHMX 3HA4YeHWn MokasaTenem MeTOOUKM  «MOMe3aBMCMMOCTb»  BbISIBUNT  OTCYTCTBUE
OOCTOBEPHbIX OTMIMYMI MO MOKa3aTensm: MOJNeHe3aBUCMMOCTb, (YHKUMOHamNbHas acMMMeTpust 1 obLias
appeKTMBHOCTL Yy BOPLOB, KOTOPbIX Mbl OTHECNN K MEPBOW rpynne, ¢ pasHbiM LOMWHMPOBAHWEM MOMyLLUAPUN
MO3ra, a 3Ha4uT C Hanninem OyKLUMOHaNLHON aCMMMETPUN FONIOBHOIO Mo3ra (Tabn.1).

Tabnuua 1 3HayveHusa nokasaTtenen Tecta «llones3aBUCMMOCTbY Y ANUTHBLIX BOPLOB C pa3HbIM JOMUHMPOBaAHNEM
nonywapum mosra (n=16)

Mpynna ¢ AOMMHMPOBaHMEM neBoro |pynna ¢ JOMUHMPOBAHMEM MPaBOro
nonywapwusa mosra (n=5) nonywapws mosra (n=11
MokasaTtenn = = = =
HwkHWi BepxHui HKHWI BepxHwin
Mepgunana MegmnaHa
KBapTUMb |KBapTUNb KBapTUMb  |KBapTUIlb
lonenesasncumocte 0,75 0,68 1,08 0,75 0,46 0,90
(ycn.en.)
Tesononywaproe 1,44 1,17 1,65 0,73* 0,48 0,83
JoMuHMpoBaHue (ycn.eq.)
OyHKUMOHaNbHAR 36,05 16,04 49,02 30,66 18,97 70,89
acummeTpws (ycn.en.)
82;“22 ) APPEKTUBHOCTL | 1054 5 120310  |2866,80  |1782,90 |1051,20  |4570,20

*- p<0,05, No cpaBHEHWIO C rPynnoi 6opLOB C AOMUHMPOBaAHMEM JIEBOTO NOMYLLAPUWS FONIOBHOIO MO3ra

Mo nokasaternio nesononywapHoe AOMWHMPOBAHWE OKasanacb [OCTOBEpHasi pasHuua Mexagy aTuMu
roynnamm 6opuoB. Wcxoas M3 nonydvyeHHOro pesynbTata, AdarnbHenlee paccMOTpeHne OCobeHHoCTen
PYHKUMOHaMNbHOW MEXMNOoMyLWapHON acuMMeTpun Mosra y anuTHbiX 6opuoB LenecoobpasHo 6bIno nposoauThb,
006beaAVHUB rpynnbl CNOPTCMEHOB MO NPU3HAKY Hannuus yHKLMOHaNbHOM acMMMETPUMU MONyLwapuin mosra no
YPOBHIO nepepaboTtkn mHdopmaumm (6e3 yyeta neBo- UMM MNPaBOMOMYLUAPHOrO LOMWHUMPOBAHWUS MO3ra) wu
OTCYTCTBUS aCUMMETPUM (Hanuumsa CUMMeTpUK) NonyLapuin Moasra.

B 1abn. 2 npuBeaeHbl cpefHne 3HayeHMs rnokasaTenew no TecTy «rnone3aBucMMocTby Yy 60pLoOB AByX
rpynn, ¢ Hanuunem yHKUMOHaNbHOM acCMMMETPUN U CUMMETPUM NONYyLLIapuin Moasra.

Tabnuua 2 3HavyeHust nokasatenen Tecta «1one3aBMCMMOCTbY» Y ANMUTHBLIX BOPLIOB C HAaNUYMem yHKLNOHANbHON
acMMMeTpUM 1M cuMMeTpuuM nonywapui moara (n=29)

pynna c Hanudnem |[pynna c Hanu4ynem
dYHKLMOHaNLHON acuMmmeTpuen |PyHKLNOHaNLHON cuMmeTpuen
Mokazatenu mMoa3ra (n=16) moa3ra (n=13
HwxHnin HuxHnn HuxHnn
Megnana MeanaHa MeanaHa
KBapTUIb KBapTUIb KBapTUIb
flonenesasueumocTs 0,75 0,70 0,86 0,88 0,78 0,90
(ycn.ea.)
Tesononywaproe 0,77 0,71 1,19 0,97 0,91 1,00
AoMyHupoBaHue (ycn.eq.)
DyHKLMOHaNLHES 31,28 21,73 45,57 6,86* 3,24 9,52
acummeTpus (yen.eq.)
Obwas — SPPEKTMBHOCTL | 119 55 (147470  |2837,00 |1512,10 |1337,70  |1619,70
(ycn.en.)
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*- p<0,05, no cpaBHEHMIO C rpynmnor OOpLOB C HANMMYNEM (PYHKLIMOHANBbHOW acuMMETPUen mosra

lMpoBeOeHHbIN  aHanm3  OBHapYXMI  HanuMuuMe  OOCTOBEPHOM  pasHUUbl MO nokasaTtensm
noneHe3aBUCUMOCTb 1 PYHKUMOHANbHas acummeTpus. [onyyeHHbI pe3ynbTaT CBMAETENLCTBYET O TOM dhakTe,
4YTO Hanuume YHKUMOHANbHOW acuMMeTpun mosra (6e3 yTOYHeHMs OOMWHMPOBaHUSA OZHOro U3 nomnywapuvmn)
OoTpakaeTcs B BbICLUEM 3aBUCUMOCTM OT BO3L4EWCTBUSA BHEWHEW cpedbl, TO eCTb, HeobxoomMmocTu
OpPVEHTUPOBATLCA HA BHELUHWE 3TanoHbl WMAW MHEHWS OpYyrux Ans ynopsagodeHus CBOMX BheyaTneHud B
YCIOBUSIX BOCMPUATUSA, NepepaboTkm MHopMauumn 1 NPpUHATUS pELUEHNA.

BbisSiBNeHHbI  XapakTep OCODEHHOCTU BOCMPUSATUS BHELUHEW WHdOopMauMM y SnuTHbIX GopuoBs
HeobX04MMO OXapaKTepmn3oBaTb Kak OOHY M3 KOTHUTMBHbLIX CTpaTerMn BOCNpUATUS 1 nepepaboTk nHdopmalmu,
KOTOPYIO YCITOBHO MOXHO OTMETUTb KaK «adanTUBHYIO».

Hanuuve cummeTpumn mMosra oTpaxaeTcs B NMposiBNeHMM Oomnbluen He3aBUCUMOCTU OT MHopMauum 13
BHELLUHEW cpedbl U OpueHTauum Ha cobBCTBEHHOE MHEHWE, TaKyld OCODEHHOCTb MOXHO OXapakTepu3oBaTb Kak
«aBTOHOMHYO» KOTHUTMBHYIO CTpaTErMio BOCMPUATUS U nepepaboTkn nHdopmaumu.

AHanua Tabn. 3, cpegHUX 3HaYeHWV MokasaTenen TecTa «yCTaHOBMIEHWE 3aKOHOMEPHOCTEN»
3acBMAETENbCTBOBAN HanuuMe [AOCTOBEPHOW pasHUUbl MeXay rpynnamu 3nuTHbIX OOpLoB, C Hanuumem
YHKUMOHANBHOW aCMMMETPUM U CUMMETPUN MO3ra, NO nokasaTento NPou3BOANTENbHOCTb.

Tabnuua 3 3HayeHus nokasaTtenen nNo TeCcTy «yCTaHOBMEHME 3aKOHOMEPHOCTEN» Yy AMUTHbIX BOpLOB C HanNn4nem
PYHKUMOHaNbHOW acMMMETpUn U cMMMeTpun mosra (n=29)

@DyHKUMOHANBHO  acMMMETPUYHble | PYHKLMOHAMNBLHO CUMMETPUYHbIE
(n=16) (n=13)
MokasaTenu = = = =
HwkHWi BepxHui HKHWI BepxHwin
Mepgunana MegmnaHa
KBapTWUib  |KBapTUib KBapTUIb  |KBapTWIb
lponssoaynTensHoCTL 19,00 14,50 20,50 21,00 18,50 22,00
(ycn.en)
CkopocTb (Mc) 18171 15728 21085 18214 16414 22671
TouyHocTb (ycn.en) 0,80 0,75 0,93 0,88 0,78 0,91
OddekTnBHOCTL (YCcn.en) 60,00 49,50 67,20 69,04 53,14 76,81

*- p<0,05, No cpaBHEHMIO C rpynnor 6OpLOB C HAaNMYNEM (PYHKLMOHANBLHOW acuMMeTpuen moara

[aHHbIi TeCT HampaBrieH Ha onpegenieHne KOrHUTUBHBIX CMOCOBHOCTEN K BOCMPUATUIO MHOpMaLmu
pPasfMYyHOro YPOBHSA CIOXHOCTU C AnddepeHLMpoBaHNEM pasapaXuTeneni BTOPOW CUrHaNbHOW CUCTEMBI.
OpHako NpoM3BOAUTENBHOCTL BLIMOMHEHWS TecTa 3aBUCMT HEe CTOMbKO OT KomuvectBa nepepaboTaHHbIX
WMH(POPMALIMOHHBIX CTUMYNOB, CKOMbKO OT CMOCOBHOCTM AMddEpPEHLMPOBATE BHELLHIOW MHPOPMALMIO C Yy4eTOM
pasgpaxutensi, HanpasneHHOro Ha BTOPYO CUrHarbHYIO CUCTEMBI.

Takum ob6pasoM, y 6OpUOB C HanMMynem CUMMETPUM Mo3ra («aBTOHOMHasi» CTpaTerns BOCNPUATUS U
nepepaboTkM MHOpMauun) BbISBMEHO AOCTOBEPHO BbIWE YPOBEHb MNPOU3BOAUTENBHOCTU U TEHAEHUMIO K
nyyuwen adheKTMBHOCTM NepepaboTkm MHAPOPMALIMN U NMPUHATUIO PELUEHUI, N0 CPaBHEHUIO CO BTOPOM FPYMMow.
OT1oT dhakT cBugeTenbcTByeT O Oornee BbICOKOM YPOBHE CMOCOBHOCTW K BOCMPUATMIO, MEepPeKoAMPOBaHUIO
3HaKOBOW MHOPMALIUK, C yHacTUEM BHUMaHUS U onepaTUBHOIO MbILLITEHNS.

B tabn. 4 npuBeaeHbl cpeaHne 3HaYeHUst NokasaTenew Tecta «nepuenTMBHas CKOPOCTbY.

Tabnuua 4
3HaveHns1 nokasartenem TecTa «nepuenTMBHas CKOPOCTb» Y 3MUTHbIX OOPLUOB C HanmmMuMeM (YHKLWOHArbHON
acMMMeTpun 1 cumMmeTpum Mo3ara (n=29)

OYHKLUMOHANbHO  acMMMETpUYHbIE | DYHKLMOHANbHO CYMMETPUYHbIE
(n=16) (n=13)
Mokasatenu = = = =
HvxHui BepxHun HwxHuI BepxHun
Mepgunana MegunaHa
KBapTUIb |KBapTWUIb KBapTUIb  |KBapTUIb
MpogykTrBHOCTL (ycn.en) 58,50 55,00 66,00 65,00* 58,00 82,00
CkopocTb (Mc) 1972 1925 2240 2113* 1957 2620
To4HoCTb (ycn.en) 0,95 0,93 0,97 0,98* 0,93 1,00
OdpekTnBHOCTL (ycn.en) 46,20 43,35 48,68 47,17 38,20 60,89

*. p<0,05, no cpaBHeHWIO € rpynnon 60pLoB C HaNMYNeEM PYHKLMOHANbHOW acMMMeTpUeENn Mo3ra

AHanu3 nokasarn, 4YTo MOYTM BCe MokasaTenu TecTa: MPOM3BOAUTENBbHOCTb, CKOPOCTb M TOYHOCTb Yy
6GOopLOB BbICOKOW KBanudmkaumMm ¢ Hann4ymem CUMMETPUN MO3ra JOCTOBEPHO BhILLE, YEM B rpynne CrnopTCMEHOB
C Hanu4nem oyHKLNOHaNbHON acCUMMETPUN MO3ra.
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MOXHO 3aknounTb crneaylwee, 4YTO Hanvyue MEeXMNONylWapHOW CUMMETpUM Mo3ra («aBTOHOMHas
KOrHUTMBHAasA cTpaTernsi») no TecTy «MNofe3aBUCUMOCTbY CBSI3aHO C NYYLUMMMW KOFHUTUBHBIMU CMOCOBHOCTSIMM K
ObICTPOMY U Ka4eCTBEHHOMY BOCNPUSTUIO, NepepaboTke MHpOpMaLUN U MPUHATUIO PELLEHUI, NO CPaBHEHUIO CO
CMopTCMEeHaMu, UMEOLLMMU (PYHKLIMOHATBbHYIO MEXMNOYLIAPHYI0 aCMMMETPUIO FONOBHOMO MO3ra.

Obpawaet Ha cebs BHMMaHWe HanuuMe OO0CTOBEPHO 6onee BbICOKMX 3HAYEHUN CKOPOCTM (BpeMeEHW)
nepepaboTkn MHopMaLmm y rpynnbl CNOPTCMEHOB C Hannynem gyHKLUUOHANbLHOW cummMeTpumn moara. o cytu,
nokasaTenb CKOPOCTM OTpaXkaeT YypoOBEHb BOCMPUATUA U nepepaboTkn mHdopmauuun npu anddepeHumnaumnm
HeBepbarnbHbIX pasapaxuTenen.

BblBOAblI U PEKOMEHOALUWW ONA CNOPTCMEHOB U TPEHEPOB:

Takum obpasom, y anuTHbIX G0OPLOB Hanmmume YHKUMOHaNbLHOW acuMMeTpun Mosra (6e3 yTouHeHus
AOMUHMPOBAHMSA COOTBETCTBYIOLLEro Monywapus) oTpaXaeTcsd B BbICLUEN 3aBUCUMOCTW OT BO3AENCTBUSA
BHeLWHen cpefpl («aganTuBHas» cTpaTterns BOCNpuATMA UM nepepaboTkn uMHpopmauun). Hannune cummeTtpum
MO3ra OTpaxaeTcs B BbICLUEN HEe3aBWCMMOCTU OT MHAOPMaLMM M3 BHELWIHEN cpedbl («aBTOHOMHas» cTpaTerus
BOCTPUSATUS U NepepaboTkn nHdopmaumu).

BoisiBneHo, 4TOo rpynna 60puoB C HanuuMem MEeXMonywapHOW CUMMETPUM MO3ra, MO  YPOBHIO
nepepaboTkm MHpopMauun (TECT «NONe3aBUCUMOCTbY), UMEET Ny4lluMe BO3MOXHOCTU MPOSIBNEHNST KOTHUTUBHbIX
(OYHKUMI, B 4aCTHOCTW, ONEepaTUBHONO MbILLIEHNS, KAYECTBEHHbIX XapaKTEpPUCTUK BOCMPUATUA U nepepaboTku
BHELLUHEeN MHgopMauun, MO CPaBHEHUIO CO CMOPTCMEHaMW, KOTOpble MMEHT (DYHKUMOHANbHYIO acUMMETPUIO
nonyLapuvmn rorioBHOro Mo3ra.
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DEVELOPING EXPLOSIVE POWER AND INCREASED SPEED-FORCE
READINESS IN YOUNG WRESTLERS

Kerimov F.A., Goncharova O.V.
Uzbek State Institute of Physical Education
fikrat_kerimov@mail.ru

ABSTRACT

The paper discusses the current views on the methodology for development of special power-speed in the
physical education of children 9-10 year old wrestlers. We used specially selected traditional speed-strength
exercises used to develop "explosive" muscle power. These indicators allowed us to define options for the
development of explosive strength of muscles in young wrestlers using the shock method.

INTRODUCTION.

Among the most urgent problems presently faced in the field of physical culture is that of improving the physical
education of future generations. An important problem in the preparation of young wrestlers is the development of
physical qualities that enhance the level of physical fitness. This issue of improving methods of physical education
is very relevant (1, 2).

It is known that during development of physical abilities there are periods (sensitive age periods), when the
conditions are most favorable for the purposeful formation of motor skills, and that these levels of development
can be enhanced through the application appropriate exercise. Relevant scientific research and development of
new programs and procedures aimed at rapid development of physical qualities and increase the level of physical
fitness, especifically during the "sensitive" periods of their natural development (3,4,5). This topic is relevant,
since some studies indicate that developing methods of explosive strength of leg muscles in children of primary
school age, may increase power-speed with relatively less time and effort.

The purpose and objectives of the study. The purpose of this study is to develop a methodology for explosive
force training that would increase the level of speed-strength in young wrestlers. The objectives of the study were
as follows:

1. Identify the state of physical fithess of wrestlers of primary school age.

2. To demonstrate experimentally a technique for the development of explosive power, aimed at improving the

speed-strength training of young wrestlers.

Methods and organization of the study. In a study to determine the level of speed-force readiness, we used an
instrument called a Universal dynamometer stand — (UDS-3). The stand consists of three main units: measuring,
recording and functional. The study recorded the characteristics of the efforts of young wrestlers in isometric and
explosive modes. We determined the absolute, the blast, the starting and accelerating forces of the extensor
muscles of legs. The angle of the knee when assessing isometric leg extensor strength was equal to 120
degrees. Determined by the following parameters:

P, - the maximum, an arbitrary strength of the muscles in the isometric mode:

F max - the maximum quantity of the explosive force of muscles during explosive isometric mode (kg);

J - coefficient characterizing the explosive muscle strength in isometric mode; J=F o/t (kg/s).

Q - factor characterizing the starting strength of muscles in the isometric mode; F 5 0,5/ t; (kg / S).

G - coefficient characterizing the accelerating force of muscle in isometric mode; 0,5 F jax / t2 (kg /' S).

t max - time to reach maximum value of the explosive force in isometric mode (s).

t; - the time to reach the starting effort (s).

t - time to reach the accelerating force (s).
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Figure 1 Sample recording schematic curve illustrating the methodology to assess the explosive (Fmax), start (Q)
and accelerating (G) muscle strength .

Muscular effort was tested and recorded by the UDS-3. Changes in the electrical signal from the strain gauge
ring strain gauge amplifier UTCH 1. Recording was carried out at the recording speed of 100 mm/s, at the limit of
measurement of 100 kg (fig. 1).

Lab tests and measurements were made at the beginning of the pedagogical experiment and at the end of
studies based on scientific and methodological laboratory The Uzbek State Institute of Physical Education.

RESULTS
Results of studies on the UDS speed-power performance in young wrestlers control and experimental groups are
shown in Tables (1, 2, 3, 4)

Table 1 Comparative statistical analysis of the averages from the UDS testing
in the experimental groups at the beginning of the pedagogical experiment in boys

Indicators of speed-force The experimental Level of

Ne ] Control group -
readiness group significance

1. Po 445 +4 5 44.2 +4.9 P>0.05
2. Fmax 26.6 +4.2 27.2+4.9 P>0.05
3. J 170.6 +48.9 188.2 £59.1 P>0.05
4. Q 227.5 +84.05 224.2 +82.2 P>0.05
5. G 139.5 +41.39 165 +51.5 P>0.05

We have analyzed 13 indicators of the speed and power potential of children, however, for comparative analysis,
we used the following most significant parameters: Po, Fnax, J, Q@ and G. Comparative statistical analysis we
performed using Student's t-test.
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Table 2. Comparative statistical analysis of the averages in the UDS layer in the experimental groups at the end
of the pedagogical experiment in boys

Indicators of speed-force The experimental Level of

Ne . Control group ——
readiness group significance

1. Po 485 +4.5 44,7 +4.55 P<0.05
2. Fmax 28.7 +4.24 28.9 #5.01 P>0.05
3. J 217 £56.2 202.2 +36 P>0.05
4, Q 286.1 +54.1 243.8 +44.7 P<0.05
5. G 179.6 +61.6 174.4 £35 P>0.05

Comparing the studied parameters in the experimental groups at the end of the pedagogical experiment (Table
2), we observe that the four parameters (Po, J, Q and G) from boys in the experimental group showed better
results, as evidenced by the arithmetic mean of these values. However, significantly statistical differences were
found in only two terms Q and Po in (P <0.05).

Results of statistical analysis shown in Table 2, show the effectiveness of the developed method speed-strength
training children. The same study we conducted with girls experienced groups. Our observations are listed in
table 3 and 4.

As seen in Table 3 at the beginning of the experiment teaching girls of the control group showed better results in
the studied parameters, however, the comparative analysis of the arithmetical mean value indicates that the
differences between the groups are not significant (P> 0.05). This indicates a uniformity of selected children, in
particular girls, for the experiment.

Table 3. Comparative statistical analysis of the averages in the UDS layer in the experimental groups at the

beginning of the pedagogical experiment in girls

No Indic_ators of speed-force The experimental Control group L_eve_l_ of
readiness group significance

1. | Po 42.3+3.46 43.3+3.3 P>0.05

2. | Fmax 25.943.85 27.142.47 P>0.05

3. [J 162.9+30.82 187.2+51.1 P>0.05

4. |1 Q 222.61+54.53 245.6+£70.5 P>0.05

5. | G 132.5+£30.92 155.2+50.2 P>0.05

Table 4. Comparative statistical analysis of the averages in the UDS layer in the experimental groups at the end
of the pedagogical experiment in girls

Ne | Indicators of speed-force The experimental Control group Level of
readiness group significance

1. Po 48 +3.36 44 +£3.46 P<0.05

2. Fmax 28.2 £+4.14 28 +2.47 P>0.05

3. J 206.1 £21.4 185.8 £19.7 P<0.05

4. Q 305 £42.05 239.4 £49.9 P<0.01

5. G 161 +£36.1 153 £29.2 P>0.05

From this pedagogical experiment, we observed a high average value of the four indicators of girls in the
experimental group. Significant statistical differences were found in the following terms: Po (P <0,05); J (P <0,05)
and Q (P <0,01). The above mentioned results also reveal the effectiveness of the developed method of speed-
strength training of young wrestlers.

CONCLUSIONS:

1. The research determined the state of the physical fithess of young wrestlers. Comparing boys studied
experimental groups after pedagogical experiment we observe that the four parameters (Po, J, Q and G) boys
in the experimental group showed better results, as evidenced by the arithmetic mean of these values.
However, significantly statistical differences were found in only two terms Q and Po in (P <0,05).
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2. At the end of the pedagogical experiment there were significantly statistical differences in the girls experimental
groups in the following terms : Po (P <0,05); J (P <0,05) and Q (P <0,01).

3. Use of this method when aimed at developing explosive power and increased speed-force readiness in children
of primary school age, can efficiently and consistently manage the process of development.
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CKOPOCTHO-CHUITOBOU NOAIOTOBKU IOHbIX BOPLIOB
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AHHOTALMUA

B paboTe paccMOTpeHbl COBpEeMEHHble B3rMsdbl HAa METOAUKY pa3BUTUSA CreumarnbHbIX CKOPOCTHO-CUIIOBbIX
KayecTB B mnpouecce usmyeckoro BocnuTaHusa pgeter 9-10 netHero Bo3pacta. B paboTe umcnonb3oBaHbl
crneumanbHO nofobpaHHble TPaAMLMOHHBbIE CKOPOCTHO-CUIOBbLIE YMPaXKHEHUS BOCMUTLIBAKOLLUME «B3PbIBHYHO»
cvny mblw. MNonyyeHHble nokasaTtenu NO3BONUNN onNpeaenuTb NapameTpbl PasBUTUS B3PbIBHOW CUMbl MbILLLL Y
OHbIX 6OPLIOB NpY NCMONB30BaHMM YAAPHOro MeToAa.

BeepeHue. Cpeamn HanGoree akTyanbHbIX Npobnem B 06rnacTv ¢puanyeckoi KynbTypbl Ha COBPEMEHHOM 3Tane
pa3BUTUS TMEepPBbIMU  CTOSAT NPO6GNemMbl COBEPLUEHCTBOBAHUS (DM3NYECKOTO BOCTMTAHWA MoApacTakoLmxX
nokoneHuin. BaxHoi npobnemoit npouecca nNOAroTOBKA [eTel LIKOMbHOro Bo3pacTa SBMSETCA pasBuThe
pu3nyecknx KayecTB, CrocOBOCTBYHOLIMX MOBLILIEHWIO YPOBHS (bM3N4ecKkon noaroToBreHHocTu. B HacTosiwee
BPEMS1 BOMPOC COBEPLUEHCTBOBaHMS METOAMKM (DU3NYECKOTO BOCNUTaHNA SIBNSIETCA BeCcbMa akTyanbHbIM (1, 2).

M3BecTHO, 4TO B XO4e BO3paCTHOro pasBuTMS (PU3NYECKMX CMOCOBHOCTEN €eCTb nepuodbl (CEHCUTUBHbIE
BO3pacTHble Mepuoabl), Korga cosgalTcs bGnaronpusTHble YCNoBUS ANS LeneHanpaBneHHOro hopMMpoBaHUS
OBUratenbHbIX YMEHWA W HaBbIKOB, MOBBILWEHUS YPOBHS pasBuUTUS PU3MYECKUX KayeCTB MNO4 BIIUSHMEM
duU3nyecknx ynpaxHeHun. B cBA3m ¢ aTum, NpeactaBnsaeTca akTyanbHbIM HayYHbIN MOUCK 1 pa3paboTka HOBbIX
nporpaMm M MeTOAWK, HanpaBMeHHbIX Ha UHTEHCUBHOE pasBuTue DU3MYECKUX KadeCTB U MOBbILEHWE YPOBHS
dun3nyeckon noAroToBNEHHOCTN, YTOObLI ChneunanbHO HampaBfeHHble BO3OEWCTBUA Ha  OnpegeneHHble
dmamyeckne cnocoBHOCTN KOHLLEHTPUPOBANNUChL B «4yBCTBUTENbHbLIE» MEPUOAbLI UX €CTECTBEHHOrO passutus (3,
4, 5).

HaHHasi Tema SIBNAETCA aKTyanbHOW, TaK Kak MCCnefoBaHWsi HampaBneHbl Ha pa3paboTky MeToaMKM
pa3BUTMSA B3PbIBHOM CUMbl MbIWL, HOF Y HOHbIX O0pUOB, YTO CMNOCOOCTBYET BOCMUTAHWUIO CKOPOCTHO-CUJTOBbIX
KayecTB, C OTHOCUTENbHO MEHbLLUUMUW 3aTpaTamMu BpEMEHU U CUn.

Lenb n 3apaum uccnepoBanus. Llenb gaHHOro mccneposaHus: pa3pabotate METOAMKY pasBuTUs
B3PbIBHOW CUIbl, CMOCOGCTBYIOLLEN MOBLILEHNIO YPOBHS CKOPOCTHO-CMITOBOM MOATOTOBKM HOHbIX Gopuos. [Ons
peanu3auuu Lenu nccnegoBaHns 6biny nocTaeneHbl cneayolwme sagadm:

1. Onpegenutb AMHaMUKY COCTOSHWUS (ON3NYECKON NOArOTOBNEHHOCTH OHBIX 60PLOB.

2. OkcnepumeHTanbHO 060OCHOBaTb METOAMKY pPas3BUMTUS B3PbIBHOW CWMbl, HamnpaBneHHYK Ha

NOBbILLEHME YPOBHSA CKOPOCTHO-CUNOBOWN MOArOTOBKM KOHbIX BOPLIOB.

MeToabl u opraHusauusa uccrepoBaHus. B uccnegosaHum anga onpegeneHns ypoBHS CKOPOCTHO-
CUMOBOW  MOArOTOBMNEHHOCTM  Mbl  UCNOMb30BanM  UHCTPYMEHTamnbHytd  MeToauKy  (YHUBepcCanbHbIN
OnHamorpadudeckmn  cteHg — YOC-3). Peructpaums  xapakTepucTUK  YPOBHSI  CKOPOCTHO-CUIOBOW
NMOAroTOBNEHHOCTU NpousBogunack ¢ nomowbio YOC. CTeHn BKMOYAET TpY OCHOBHbIX Brioka: M3aMepuTernbHBIN,
OYHKUMOHAMNbBHbLIA 1 PErUCTPUPYIOLLNIA.

B unccnegoBaHMM perncTpyMpoBanucb XapakTEPUCTUMKU YCUIMIA HOHBbIX GOpLOB B M30METPUYECKOM U
B3pbIBHOM pexumax. Onpegensanacb abconioTHas, B3pbiBHAs, CTaApTOBasi M YCKOPSAMOWAS CUMbl  MbiLL
pasrmbartenen Horu. Yron B KONIEHHOM CycTaBe Mpu OLeHKe N30MEeTPUYECKON Cunbl pasrmbarenen HorvM paBHSANCS
120 rpagycam. Onpegenanucb crneayoLume nokasartenu:

Po — makcumanbHasi, NMpou3BOSibHAasA CWUMa MbIWL, B WU3OMETPUYECKOM PEXUME;

F Max - makcMManbHasi Benu4YMHa B3PbIBHOIO YCWUMWS MbiWL, BO B3PbIBHOM WM30METPUYECKOM
pexume (Kr);

J - KO3(PPULMNEHT, XapaKTepU3yoLUN B3PbIBHYIO CWUMY MbIlL, B U3OMeTpuyeckoM pexume; J = F
max /t (kr/c).

Q - KOA(hPULMEHT, XapaKTepusyloLunin CTapTOBYD CUNY MbIlWL, B M30OMeTpudeckom pexume; 0,5
Fmax / t; (kr/c).

G - KOShPULIMEHT, XapaKTEPU3YIOLLNA YCKOPSIOLLYIO CUMY MbIlWL, B M3oMeTpudeckom pexwume; 0,5 F
max / t, (kr/c).

t Max — BpeMsi JOCTWXEHMSI MaKCMMaribHOW BENMWYMHBI B3PbIBHOTO YCUITUSA B U3OMETPUYECKOM PEXUME
(cek).

t; - BpEMSI AOCTUXKEHWSI CTAPTOBOIO yCUnus (Cek).
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t, - BpEMSI AOCTMXKEHUS YCKOPSIOLLIEro yeunusa (cek).

>

F 4

Fmax

Po

Y

Ty ty t>

T max

Puc.1 OO6paseL, 3anncu CXemaTU4ecKoW KPUBOW, WMMOCTPUPYIOWMIA METOAUKY OLEHKM B3pbiBHOW (Fmax),
ctaptoBoi (Q) n yckopstoLen (G) cunbl MbiLLLL.

Peructpauunsa ycunuin npovnssoaunacb Ha camonucue -327-1. lNpeobpasoBaHve yecunus B 3MeKTPUYECKUii curHan
Npon3BOAUNACL TEH3OMETPUYECKMM KOMbLOM C TeH3oMmeTpuyeckum ycunutenem YTY-1. Peructpaums
ocywecTBnanachk npu ckopoctu 3anucy 100 mm/cek, Ha npegene namepenus 100 kr (puc.).

J'Ia6opaTopr|e TeCTbl-UAMEpPEeHNA NpoBOAUITUCE B Ha4ane negarorm4eckoro akcnepmmMmeHta M Nno OKOHYaHUKo
uccnepoBaHun, Ha 06ale HayyHoO-meToamyeckon  nabopaTopum Y3B6EeKCKOro rocyaapCTBEHHOTO WHCTUTYTa
U3NYECKON KynbTypbl.

PesynbTatbl uccnegoBaHuA. PesynbTatel npoBeAeHHbIX uccriegoBaHun Ha Y[OC  CKOPOCTHO-CMMOBbLIX
nokasaTenew y IOHbIX OOPLOB KOHTPOJSIbHOW M 3KCMEPUMEHTamNbHOW rpynn npueBeneHsl B Tabnvuax (1, 2, 3, 4).
Hamu npoaHanuampoBaHbl 13 nokasaTenemn, XapakTepu3yHLLMX CKOPOCTHO-CUITOBblE BO3MOXHOCTU [eTEN,
O[HAKO N1 CPaBHWUTENbLHOrO aHanu3a Mbl UCMONb30Banu crnepywowmne Hanbonee 3Hayumble nokasartenu: Po,
Fmax, J, Q u G. CpaBHUTENbHbIN CTaTUCTUYECKUI aHaNU3 Mbl MPOBOAUIU € NoMoLblo t- kpuTepuii CTblogeHTa.

Tabnuua 1 CpaBHUTENbHbIN CTAaTUCTUYECKNA aHann3 cpegHux nokasatenen Ha YC B OnbITHbIX rpynnax B
Hayane negarorM4eckoro 9KCNepMMEHTa y Manb4mKoB

No MokasaTenun ckopoCTHO- SkcnepvMeHTanbHas KoHTponbHas YpoBeHb
CWUIOBOW NOArOTOBAEHHOCTHU rpynna rpynna 3Ha4YMMOCTH

1. Po 44,5+4,5 44,2449 P>0,05

2. Fmax 26,6+4,2 27,2449 P>0,05

3. J 170,6+48,9 188,2+59,1 P>0,05

4. Q 227,5+£84,05 224,2+82,2 P>0,05

5. G 139,5+41,39 165+51,5 P>0,05

B pesynbTate npoBefeHHOro aHanu3a 6biflo BbISIBIEHO, YTO B Hadane nefarormyeckoro 3aKCnepumeHta y
Marb4MKOB U3 OMbITHLIX rpynn (Tabnuua 1) He HabMAaTCs JOCTOBEPHbLIE CTATUCTUYECKME Pa3NnMunst Mexay
n3y4yaembiMM napameTpamu, XoTa Mbl Habnogaem B AByx nokasartensx (J u G) BbICOkMe nokasaTenu cpegHux
BEMWYMH y AeTel KOHTponbHoOW rpynnbl. MpuBefeHHble B Tabnuue 1 gaHHble CBUOETENbLCTBYHOT O TOM, YTO B
Hayane negarorM4yeckoro aKCnepyMMeHTa AEeTU B OMbITHbIE rPynnbl OblK NogobpaHbl ¢ OOUHAKOBLIM YPOBHEM
m3nyeckom NoAroTOBNEHHOCTU.
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Tabnuvua 2 CpaBHUTENbHbIN CTAaTUCTUYECKUI aHaNN3 cpeaHnx nokasatenen Ha Y C B ONbITHbIX rpynnax B

KOHLLE NefarorM4eckoro 9KCneprMeHTa y ManbymkoB
No MokasaTenu cKopoCTHO- OKcnepumeHTanbHas KoHTponbHas YpoBeHb
CWJI0BOW NOATOTOBIEHHOCTH rpynna rpynna 3HAYUMMOCTH
1. Po 48,5+4,5 44,7+£4,55 P<0,05
2. Fmax 28,7+4,24 28,9+5,01 P>0,05
3. J 217+56,2 202,236 P>0,05
4. Q 286,1+54,1 243,8+44,7 P<0,05
5. G 179,6+61,6 174,435 P>0,05

CpaBHuBasi nsyvyaemble nokasatenu y onbITHbIX FPYNn B KOHLE NeJarormyeckoro akcnepumenTa (tabnuua 2), Mbl
Habnogaem, 4YTo No YyetbipeM nokasatenam (Po, J, Q n G) Manbynkm U3 aKCnepuMeHTanbHON rpynmnbl nokasanm
bonee BbICOKME pe3ynbTaTbl, O YeM CBUAETENbCTBYHOT cpegHue apudmeTmdeckne 3Tux BenuumH. OpgHako
OOCTOBEPHO CTaTUCTUYECKNE pasnunuus Buinn obHapyKeHbl b B ABYX nokasaTensx Po u Q npu (P<0,05).
PesynbTatbl CTaTMCTMYeCKOro aHanusa npvBeAeHHOro B Tabnuue 2, cBMAEeTenbCTBYT 00 3pdeKTUBHOCTH
pa3paboTaHHOW METOAMKM CKOPOCTHO-CUIMOBOW MOArOTOBKW OeTel. Takme Xe uccrnegoBaHusi Mbl NPOBENU C
AeBOoYKaMu OMbITHBIX rpynn. Pe3ynbTaTel HAWWX HabnogeHnn npuseaeHsl B Tabnuue 3 n 4.

Tabnuua 3 CpaBHUTENbHbLIN CTAaTUCTUYECKUI aHaNN3 cpeaHnx nokasatenen Ha Y C B onbITHbIX rpynnax B

Ha4vane negarorm4eckoro 3KCnepnmmeHTa y aeBo4ek

No MokasaTtenu cKopoCTHO- OKcnepumeHTanbHas K YpoBeHb
o . OHTpOInbHas rpynna
CUJI0BOW NOArOTOB/IEHHOCTU rpynna 3HAYMMOCTH

1. Po 42,3+£3,46 43,3£3,3 P>0,05
2. Fmax 25,9+3,85 27,12 47 P>0,05
3. J 162,9+30,82 187,2+51,1 P>0,05
4. Q 222,6+£54,53 245,6+£70,5 P>0,05
5. G 132,5+30,92 155,2+50,2 P>0,05

Kak BngHo 13 Tabnuubl 3 B Havane negarorMyeckoro dKCnepuvMeHTa AeBOYKM KOHTPONbHOW FPynnbl Nokasanu
bonee BbICOKME pe3ynbTaTbl B M3ydaeMblX MapameTpax, OAHAKO, CPaBHWUTENbHbLIN aHanu3 cpegHux
apumMmeTU4ecknx BenMYMH CBUOETENLCTBYET O TOM, YTO pasnuMuns Mexay rpynnamu He goctosepHbl (P>0,05).
OT10 cBugeTensbCcTByeT 06 OAHOPOAHOCTH BbIBpaHHbIX AeTeW, B YACTHOCTM AEBOYEK, AN KCNepuMeHTa.

Tabnuua 4 CpaBHUTENbHbLIN CTAaTUCTUYECKUIA aHanNn3 cpegHux nokasatenen Ha YC B OnbITHbIX rpynnax B

KOHUe negarorm4eckoro akcnepnmMeHTa y geBo4vexk

lMokasaTenun ckopoCTHO- 3KcnepvmMmeHTanbHas YpoBeHb

Ne 9 KoHTponbHas rpynna
CWITOBOW NOArOTOBEHHOCTU rpynna 3HA4YMMOCTH

1. Po 48+3,36 44+3,46 P<0,05
2. Fmax 28,2+4,14 28+2,47 P>0,05
3. J 206,1+21,4 185,8+19,7 P<0,05
4. Q 305+42,05 239,4+49,9 P<0,01
5. G 161+36,1 153+29,2 P>0,05

K KOHUy oOpraHuM3oBaHHONO HaMW MefarorMyeckoro 3KCMEepUMEHTaA Mbl Habnwoganu BbICOKME CpefHue
apudmMeTnyeckne BenMYMHbI MO YeTbipeM MoKas3aTensaM OeBOYEeK U3 IKCNepuMMeHTanbHOW rpynnbl. [JocTOBEPHO
cTaTucTMyeckme pasnuuus Obinu OOHapyXeHbl B crnegywowmx nokasartensax: Po (P<0,05); J (P<0,05) n Q
(P<0,01). Bblwe nepeyuncrieHHble pe3ynbTaTtbl Takke packpbiBaldT 3d(eKTMBHOCTbL pa3paboTaHHOW METOAMKU
CKOPOCTHO-CMIOBOW NOArOTOBNEHHOCTY HOHbIX 60pLOB.

BbiBoabl:

1. lMpoBeaeHHOe nccnegoBaHMe NO3BOMUMO ONPenennuTb COCTOSAHUE (PU3NYECKON NOArOTOBMIEHHOCTU OHbIX
bopuoB. CpaBHuBasi uM3y4aemble MokasaTenu y Marnb4vMKOB OfMbITHBIX FPYnn B KOHUE MNeAarornyeckoro
aKkcnepuMMeHTa Mbl Habnogaem, 4To no 4yeTbipem nokasatensm (Po, J, Q n G) manbyukm un3
aKCnepyvMeHTanbHOW rpynnbl Noka3anu 6onee BbiCOKME pe3ynbTaTbl, O YEM CBUAETENLCTBYIOT CpeaHue
apudmMeTndeckmne aTmx BennyinH. OgHako AOCTOBEPHO CTATUCTUYECKME pas3nnyus Obinn obHapyKeHbl NULLb
B ABYX nokasartensax Po n Q npu (P<0,05).

2. B KoHUe neparormyeckoro akcnepMMeHTa [OOCTOBEPHO CTATUCTMYECKME Pasnnyust y LEBOYEK OMbITHBIX
rpynn 6binmM oGHapyxeHbl B crieqyloLlwmx nokasarensax: Po (P<0,05); J (P<0,05) n Q (P<0,01).
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3. Mcnonb3oBaHne pa3paboTaHHOW METOAMKM HamnpaBfiEHHOW Ha pas3BUTUE B3PbIBHOW CUIbl U MOBbILLEHNE
YPOBHS  CKOPOCTHO-CWUSIOBOM  MOAFOTOBMIEHHOCTM  HOHbIX  OopuoB, Mo3BonsdAeT  3eKkTUBHO U
LeneHanpasfieHHO YNpaBnsATb NPOLECCOM (PM3N4ECKOro BOCMMTaHMS.
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DEVELOPMENT OF AEROBIC-ANAEROBIC PERFORMANCE IN
WRESTLERS USING INTERVAL RUNS

Pashintsev VG
MOSCOW, RUSSIA
pashincev@mail.ru

To determine the effect of loading in the form of interval running we analyzed the percentage of time at each heart
rate (HR) during the entire training process (Fig. 1).

The graph in fig. 1 has two peaks, one at the heart rate of 120 beats/min and another at 170 beats/min.

This indicates that as a result of the training load, the wrestlers reacted at the beginning of the load by going
quickly to the lower heart rate of 120 beats/min and quickly passed the pulse interval from 130 to 160 beats/min,
and performed the substantial portion of the work at a heart rate of 170 beats/ min, with some time at the slightly
higher HR of 190 beats/min. These values represent an average heart rate.

50 1
%
45

40

35

30

25

20 1

15 1

10 A

110 120 130 140 150 160 170 180 190 200

Yycc
—&— 1 TpeHnpoBka == 2 TpeHupoBKa == 3 TPEHMPOBKa =X=4 TpEeHNPOBKa
== 5 TpeHnpoBka =@=6 TpeHUpoBKa ==t+=7 TpEeHMpOBKa = 8 TPEHMPOBKa

= 9 TpeHupoBka == 10TpeHMpoBKa = cpeaHsas

Fig. 1 — Time dynamics of the heart rate during interval runs in aerobic- anaerobic mode

Examination of figure 2 shows that during the training cycle there is shift with an increase in the work completed
at a HR 170 beats/min. At the beginning of the cycle load, the heart rate was 170 beats / min, and increased
through the training, to where after the sixth training session HR gradually increased to a heart rate of 180
beats/min, with a decrease in the final session.

These changes indicate that through the performance of the training, adaptation mechanisms of the body handled
the load for nine training in aerobic- anaerobic mode, and then in the tenth training session was ready to move to
a higher level of stress. This becomes an increasingly important issue as the same loading may utilize a different
pathway.

Fig. 3 shows how to change the volume of work performed, and increase the blood lactate concentration in the
fighter. Until the fifth exercise, then the amount of work performed and blood lactate produced a multidirectional
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development, the workload increases with a decrease in blood lactate. When one considers that the heart rate
during this period also increased (Fig. 2), then we infer that the fighter has increased efficiency and has
established a higher aerobic- anaerobic threshold.
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Fig. 2 - percentage of heart rate in the training cycle
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Figure 3. The change in lactate concentration and amount of work performed

44 International Journal of Wrestling Science 2014; Vol 4 Issue 1



During the study, data were collected that describes the respiratory changes in athletes and are listed in table 1.

Table 1 - The dynamics of the fighters respiratory system before and after interval running ( p <0.05)

Data X1 X, %
FVC (L) 5.13+0.21 5.02+0.32 -2.14
muscle strength exhale (conv) 3r.2¢14 36.1+1.28 -2.96
N 36.6+2.6 36.6+2.9 -
inspiratory muscle strength (conv)
bronchial patency (conv) 8.7+0.35 7.0+0.54 -19.5
lung capacity (%) 198+2.71 167.6+£3.11 -15.4
184+6.81 201+5.84 9.2

VE (I/ min)

After application of interval running there is a slight decrease in the performance for forced vital capacity and
expiratory muscle strength by 2 - 3%, inspiratory muscle strength remained unchanged, pulmonary and bronchial
patency power deteriorated by 20 and 15 %, respectively, and maximum ventilation improved by 9.2%.

Thus, it can be argued that the development of the aerobic- anaerobic endurance component using interval
running creates a load for the fighter with an average heart rate of just below 170 beats / min, increasing blood
lactate to 6.9 mmol / I, which leads to a decrease in pulmonary and bronchial passage capacity and increasing
maximum ventilation by 9.2%.
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PA3BUTUE ASPOBHO-AHA3POBEHOU PABOTOCMNOCOBHOCTU BOPLIOB
CPEOCTBAMU MHTEPBAJIbHOI'O BETA

MALWWMHLIEEB B.I'. OOKTOP NEOATOIr’MYECKNX HAYK, MPO®ECCOP
MOCKBA, POCCUA
pashincev@mail.ru

[Ona onpegeneHvs BNUAHWS Harpy3knm B Buae WHTepBanbHOro Oera Obin nNpoBeféH aHanu3 U3MeHeHus
NMPOLIEHTHOIO COOTHOLLEHUSI 4YacTOTbl cepaeydHbix cokpalweHun (YCC) B npouecce Bcero TPEHUMPOBOYHOrO
npouecca (puc.1). U3 pucyHka 1 BMaHO, 4To rpacdhmk umeeT ABe BepluvHbl Ha ypoBHe YCC 120 ya/muH n 170
YA/MVH. 3TO FOBOPUT O TOM, YTO B pe3yrnbTate TPEHUPOBOYHbIX BO3AEVWCTBUA OpraHn3M A3t040MCTOB MNpu Havane
Harpysku BbIxogun Ha MruHumansHyto YCC 120ya/MuH 1 BeicTpo nponas uHTepsan nynsca ot 130 go 160ya/muH
OCHOBHYIO paboTy BbinonHan Ha YCC 170 ya/MuH., He3HaumTenbHO npesbiwas ero go YCC 190ya/muH. 3Tun
napameTpbl noaTBepxagaeT u cpegHas YCC.
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Puc. 1- aguHamuka nokasatenen YCC B npouecce MHTepBanbHoro 6era B aapobHO-aHasapobHOM pexnme

AHanu3 puc.2 nokasbliBaeT, YTO B MpoLecce TPEHWPOBOYHOIO UMKNa yBernuveHne paboTbl BbIMOSIHEHHOW Ha
ypoBHe HYCC 170ya/MUH M3MeHANoCb reTepoxpomMHo. B Hauane uukna Harpyska, BblnonHeHHas Ha yposHe UCC
170 yo/mMuH, yBenuymBanacb 4Yepe3 TPEHMPOBKY, MOCME LUIECTOro 3aHATUS UMEET TEHOEHLUMIO K NMOCTENEHHOMY
yBEMUYEHUIO N Ha NOCMEeAHEM 3aHATUN YMEHbLUAeTCs, yCcTynas MecTo Harpyske Ha yposHe UCC 180ya/mMuH.
Takne M3MEHEHUsI TOBOPST O TOM, YTO OpraHM3m B XOA€ BbINOMHEHUSI MPeasioXXEHHOW Harpysku BolipabatbiBan
afanTalMoHHbleE MEXaHM3Mbl Ha NPOTSKEHWUM OEBATU TPEHUPOBOK B a3pOOHO-aHaspOBbHOM peXrMMe 1 K JeCATOMY
3aHATUIO ObIN TOTOB K Nepexony Ha Oonee BbICOKOW YPOBEHb Harpyske, roe Gornbluee 3HayeHune npuobpeTatoTt
IMUKONNUTUYECKME MEXaHU3Mbl  3HeproobecrnedeHusi, W Harpyska OygeT HoCuUTb aHa’spobHO-aspOobHYHO
HanpaBEeHHOCTb.

Ha puc. 3 BUOHO Kak u3aMeHsINcst 00bEM BbINONHEHHOW paboThl, U
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Puc. 2- npoueHTHOe cooTHoweHne YCC B TPEHMPOBOYHOM LIMKIE
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Puc.3- nsmeHeHne KOHUEHTpaLmMmM nakrata n 06béma BbIMONTHEHHOW paboThbI
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yBenuuMBanach KOHLIEHTpauus naktata B KPOBW [O3t0AouCTOB. [0 MATON TPEHUPOBKU U3MEHEHUS] HE WMET
KaKyo-nmbo 3aBUCUMOCTb, MOTOM OGBEM BbINONIHEHHOW paboThl M NakTaT KPOBM MOMy4YaloT pasHOHanpaBreHHoe
pa3BuTUEe, 06BHEM paboTbl YBENMUMBAETCS, @ NaKTaT KPOBU YMEHbLLAETCS, eCNn y4ecTb, Yto YCC B 3TOT nepmog
TOXe yBenuumBaeTcs (puc.2), TO MOXHO rOBOPUTb O TOM, YTO MOPOr aspobHO-aHadpobHoM paboTocnocobHOCTH
031000UCTOB YBEJTNYUIICA.

B pesynbtate npoBenéHHoM paboTbl OblM NONydYeHbl AaHHbIE XapakTepusyloLliMe U3MeHEeHUs B AblXxaTenbHOn
cucTeme cropTcMeHoB Tabn. 1.

Tabnuvua 1- AnHaMmka nokasaTenen cMcTeMbl AblxaHUs A3t040NCTOB Nnocre nHTepearnbHoro bera (p<0,05)

MNMokasaTenu )_(1 )Tz %
OXKEN (n) 5,13+0,21 5,02+0,32 -2,14
cvna mblLL, Beligox (ycn.eq.) 37,2+1,4 36,1+1,28 -2,96
cvna mblwy, Bgoxa(ycn.ea.) 36,6+2,6 36,6+2,9 -
OpoHxmanbHas npoxoaMMocTb(ycn.ea.) 8,7+0,35 7,0+0,54 -19,5
néroyHasa mMoLHocCTb (%) 198+2,71 167,6+3,11 -15,4
MBIJT (n/muH) 184+6,81 201+5,84 9,2

[Mocne npuMeHeHus nHTepBarnbHOro 6era He3HauYnTeNbHO YXYALWUNNCE NoKasaTenyu opcMpoBaHHON XU3HEHHOW
EMKOCTU NErKMX M cunbl MblLlL, Bblgoxa Ha 2 - 3 %, cuna Mbllll, BAoxa octanacb 6e3 nameHeHus, NéroyHas
MOLLHOCTb M BpoHxmanbHas npoxogumocTb yxyawwmnuce Ha 20 n 15% COOTBETCTBEHHO, @ MaKkCMManbHas
BEHTUNAUMSA Nérknx ynydwwunace Ha 9,2 %.

Takum obOpa3om, MOXHO yTBepXAdaTb, YTO pasBuUTME as3pobHO-aHa3pPOBHOro KOMMOHEHTa BbLIHOCIIMBOCTU C
MOMOLLbIO MHTEpBanbHOro 6era okasblBaeT Ha OpPraHU3M A3100UCTOB Harpy3ky Ha ypoBHe Hwxke 170 ya/muH.
cpegHero YCC, npu yBenumyeHun nakrata Kposu o 6,9 MMOnb/N, YTO NPUMBOAUT K YMEHbLUEHWIO BPOHXManNbHON
NPOXOANUMOCTM U NIErOYHON MOLLHOCTU U YBENUYEHWIO MaKCUMarnbHOW BEHTUNALMKN NETKNX Ha 9,2%.
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ABSTRACT

The process of sport training requires rational development of movement abilities, as well as the technical and
tactical skills of the athletes. An improvement in its effectiveness necessitates not only the application of
appropriate loads, but also the control of the scope and direction of the occurring changes. In order to provide an
evaluation of the effectiveness of the training process and the level of movement abilities in advanced wrestlers,
our aim was to seek an optimal set of tests for this purpose. To eliminate the effects of body weight, results are
expressed in units relative to body weight. The subjects were 45 wrestlers aged 15-20, with an average training
experience of 6.6 years, and a national ranking. A wide range of tests was applied to carry out an evaluation of
general and special physical and co-ordination movement abilities (5). The following tests were performed:
maximum rotation in a jump, zigzag run, run with forward roll, pull up, dips from support on parallel bars, bench
presses, clean and jerk, twisting bends of the torso, barbell cleans, squats with barbell, vertical jump, a 20m run, a
1500m run, bending of the trunk backwards, forward throw, backward throw, backward somersault, forward
somersault, “scrambling”, “bridging”, “pressing from shoulders” and “bridging passes”. Results. With the use of
the method in which features are grouped, they were divided into several groups characterised by high mutual
similarity. It was decided that of prime importance were physical, general and special coordination abilities. Test
results which showed the smallest similarity were also determined. Among them were: speed values in 20m and
1500m runs, results of tests of global movement coordination and basic body build indices. Conclusions. An
analysis of correlation indices was applied and a reduction of multiple regression was made to select the optimal
set of tests for evaluation of general and special preparation of wrestlers. Furthermore, tests were include based
on a compromise between supplying sufficient range of information, while avoiding interference with the training
process.

Key words: test battery, level of movement preparation, Greco-roman wrestlers, Polish national wrestling team.

INTRODUCTION

The process of sport training requires the rational development of movement abilities, as well as technical and
tactical skills of the athletes. An improvement in its effectiveness necessitates not only the application of
appropriate loads, but also the control of scope and direction of changes that occur. There have been studies for
the evaluation of the effectiveness of the training process and the measurement of the motor abilities in advanced
wrestlers, but did not take body mass into consideration (1-7).

The aim of our study was as follows: 1. Seek an optimal set of tests to determine the level of predominating
movement abilities of advanced wrestlers. 2. Include in this battery the global movement coordination of both a
general and special character. 3). Control the effects of body weight through the expression of results in terms
relative to body weight.

METHODS

The study was comprised of 45 wrestlers, aged 15-20 years, with an average training period amounting to 6.6
years and sport classification from the first sport class to national champion sport class. A wide range of tests was
applied to carry out an evaluation of general and special fithess and coordination movement abilities (5). The list
and results of applied tests are presented in table 1.
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Table 1. Results obtained by wrestlers in conducted tests (n=45)

Test ; Measure SD Min. Max.
Maximum turn in jump (°/kg) 11.462 6.136 19.982 3.387
Zigzag run (s/kg) 0.332 0.225 0.464 0.059
Run with forward roll (s/kg) 0.173 0.121 0.249 0.032
Pulling up on a bar (n/kg) 0.167 0.009 0.312 0.064
Bar dips from support (n/kg) 0.363 0.080 0.692 0.144
Bench press (kG/kg) 1.242 0.796 1.611 0.175
Cleans (kG/kg) 1.125 0.841 1.337 0.122
Squats (kG/kg) 1.452 1.150 1.718 0.130
Barbell clean and jerk (kG/kg) 0.789 0.593 0.926 0.084
Twisting bend of the torso (n/kg) 0.257 0.010 0.579 0.136
Maximum vertical jump (cm/kg) 0.757 0.389 1.049 0.149
20m run (km/s) 814.2 517.7 1181.2 162.2
1500m run (kgm/s)  315.8 194.2 427.2 585
Backward bend of the torso (cm/kg) 1.021 0.543 8.770 1.192
Forward throw (s/kg) 0.056 0.013 0.099 0.021
Backward throw (s/kg) 0.045 0.029 0.064 0.008
Forward somersault (s/kg) 0.050 0.008 0.091 0.023
Backward somersault (s/kg) 0.029 0.006 0.084 0.026
“scrambling” (s/kg) 0.177 0.124 0.242 0.035
“Bridging” (s/kg) 0.030 0.021 0.042 0.006
“Escapement from shoulders” (s/kg) 0.131 0.073 0.858 0.119
“Bridging passes” (s/kg) 0.079 0.058 0.115 0.016

Results

With the use of the method in which traits are grouped, they were divided into several groups characterised by
high mutual similarity. It was decided that of prime importance were physical abilities, general and special
coordination abilities (Fig. 1).

Zigzag run

Turning bends of torso

Straightnening arms in support

Run with forward rolls

.scrambling”

Lifting up on a bar

swJerk from shoulders™

Forward throw

Forward somesault

w bridging passes”

Backward throw

» bridging”

Backward somersault

( Lifting in lying

( Lifting of barbell to chest

( Squat with barbell

( Maximum leap

( Barbell clean and jerk

Fig.1. Results of test grouping for evaluation
of acquired fitness of wrestlers (n = 45)

W ER

( Backward bend of torso
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The tests demonstrating the smallest similarity were also determined. Among these were: speed values in the
20m and 1500m runs, results of tests of global movement coordination and basic body build indices. By making
an analysis of correlation coefficients and regression analysis, an optimal test battery was built for the evaluation
of general and special training of wrestlers (Fig. 2).

Momentum in
a 1500 m run

Momentum in
a20mrun

Maximum
turn in leap

Pulling up on
a bar

,, Bridging”

Lifting barbell
to the chest

Regressions ——»

Fig. 2. Set of tests for evaluation of the level of movement abilities in advanced wrestlers (n = 45)

The battery includes tests with the smallest mutual similarity and one test from each of the three groups of high
similarity level (Fig. 1). These included momentum acquired in distances that allow an evaluation of speed and
endurance; tests for evaluation of: maximum force — explosive type; strength endurance; and global movement
coordination. The tests that were included into the set were of a global and general character. The only test that
was directly connected with special training for wrestlers was “bridging”. Tests included in the set were selected in
an endeavour at finding a compromise between the need of providing a sufficient scope of information about a
wrestler, and simultaneously not causing significant impediments in the implementation of the training process.

CONCLUSIONS

1. Tests used for evaluation of the motor ability level of the wrestlers should take their body mass into
consideration. A comparison of results achieved by athletes with considerable differences in body mass may lead
to ambiguous and even misleading conclusions. The body mass may be of prime importance for the level of
movement abilities. The scope and character of its impact may either be positive or negative.

2. The proposed test battery seems to be sufficiently diagnostic in character and at the same time simple in
application. It took into consideration the manifestations of elementary physical movement abilities, global
movement coordination of both a general (test of W. Starosta) and special character (“bridging”).
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AHHOTALUA

Mpouecc cnopTUBHOM TPEHUPOBKM TpebyeT palMoHanbHOro pasBuTUs ABuUraTerbHbIX CMOCOOHOCTEN, a Takke
TEXHUYECKNX U TaKTUYECKNX HaBbIKOB aTneToB. YnyduweHue nx aeKkTUBHOCTU BbI3biBaeT HEOOXOAUMOCTb He
TONMbKO WCMONb30BaHWS COOTBETCTBYHOLUMX HArpysok, HO Takke KOHTpons obbema M HanpasneHus
NPOUCXOOALMX W3MEHEHUN. Hawa 3agada cocTosna B HaxoXOEeHUMU onTumarnbHOro Habopa TecToB Anis
obecneyeHns oueHKkM 3d(PeKTUBHOCTM TPEHUPOBOYHOIrO MpoLEecca M YPOBHA ABUraTenbHbIX CMOCOOHOCTEN Yy
pa3BuTbix GopuoB. [Ons MCKNoYeHWss BO3OEWCTBUS MacChbl Tera pesynbTaTbl BblpaXanucb B €AuHMLAx Mo
OTHOLLIEHMIO K Macce Tena. B uccnegosaHnm ydyacteoBanu 45 6opuoB B Bo3pacte 15-20 neT co cpegHUM OnbITOM
TPEHMPOBOK 6,6 NeT 1 HauMoHanbHbIM PEWTUHIOM. Bbin NpoBeAeH LWUMPOKWMI psif, TECTOB MO OLIEHKE OOLMX 1
cneumanbHblX  PU3MYECKUX W  KOOPAWMHALMOHHLIX ABUratenbHblX cnocobHocten (5). Bbiny  BbINOMHEHDI
cneayloLimne TeCcTbl: MakCMMarnbHOe BpalleHue B Npbbkke, 6er aursarom, 6er ¢ KyBblpkOM Bnepen, NoaTarneaHue,
OTKMMaHMe C NoAAEepXKKOW Ha napannenbHbiX Opycbsax, XUM nexa, TOM4YOoK, CKpydMBaHue TyroBuLia, B3SATUE
LUTaHrK, NpucegaHns Co LUTaHrow, Npbbkok BBepx, 6er Ha 20 m, 1500 M, HaknoH Hasaad, 6pocok Bnepead, 6pocok
Hasapg, canbTo Hasag, canbTo Brepea, “3axeam’, “Mocm”, “xum c rineda” u “mocmosoll 3axeam”. PesynbTaThbl.
C ucnonb3oBaHnem mMeToda, MO KOTOPOMY ObinM CrpynnMpoBaHbl OCHOBHbIE OCOGEHHOCTW, pe3ynbTaTbl Gbinm
pasgeneHbl Ha HECKOMbKO Tpymnn, XapaKTepusylLlmnecs BbICOKMM B3aMMHbIM CXOOCTBOM. Bbino pelieHo, 4To
nepBoOOYEpeaHYI0 BaXXHOCTb COCTaBNAT husnyeckme, oblime 1 cneunanbsHble KOOpAMHALUMOHHBIE CMOCOBGHOCTY.
PesynbTaTbl TeCTOB, MOKa3aBLUMX HauUMeEHblUee CXoAcTBO, Obinm Takke onpegeneHbl. Cpean HuUX Obinu:
nokasaTtenu ckopoctu 6era Ha 20m m 1500Mm, pesynbTaTbl TECTOB rrobanbHOW KoopAMHaUMKM OBWXKEHUA W©
OCHOBHble MoOKa3aTenu cTpoeHusa Tena. BbiBoabl. Bbin npoBegeH aHanu3 nokasaTtenen koppensumm wm
BbIMOMHEHO COKpaLleHWe MHOFOYUCIIEHHOW perpeccun ¢ Lenbio Bblibopa onTumanbHoro Habopa TecToB AnA
oueHkn obuwen u cneumanbHOM noaroToBkn 6GopuoB. Kpome TOro, tectbl ObinNyM BKMAKYEHbBI Ha OCHOBE
komnpomucca mexgy obecnedeHumem [OCTAaTOMHOro psaga wHpopmauum 6e3 BMellaTenbCTBa B MNpoLece
TPEHUPOBKY.

KnioueBble cnoBa: Habop TECTOB, YPOBEHb ABUraTENbHON NOArOTOBKKU, BOpPLbI FPEKO-PUMCKOrO CTUIISA, NOMbCKas
HauMoHanbHas KomaHga 6opLoB.

BBEOEHUE

lMpouecc cnopTMBHON TPEHWPOBKM TpebyeT paunoHanbHOrO pasBUTUS ABWUraTerbHbIX CMOCOOHOCTEN, a Takke
TEXHUYECKMX N TaKTUYECKNX HaBbIKOB CMOPTCMEHOB. YnydlleHne ux adekTMBHOCTU Bbi3blBAaeT He0O6X0AMMOCTb
He TONbKO WCMONb30BaHWSA COOTBETCTBYIOLUMX HArpysoK, HO TaKke KOHTpons obbema M HanpasneHus
NPOUCXOAAWMX M3MeHeHMn. Bbinn npoBedeHbl MccnefoBaHWs MO oueHke 3EPEKTUBHOCTU TPEHWPOBOYHOIO
npouecca U naMepeHua asuratesribHbIX cnocobHocTen Y pa3BUTbIX CMOPTCMEHOB, HE NMpUHMMaa BO BHMMaHUe
maccy Tena (1-7).

Llenb Hawero uccnegoBaHusa CocTosna B criegytowiem: 1. Hantn ontMumanbeHbIn Habop TECTOB A11s onpeneneHus
YypOBHS npeobnagarowmnx ABuratenbHbIX CMNOCOOHOCTEN TPEHWPOBaHHbIX OopuoB. 2. Bkmounts B 9T0T Habop
o0yl gBuratenbHyl0 KoopauHaumio kKak obuiero, Tak u cneumduydeckoro xapakrepa. 3). KoHTponuposaTtb
BO3JeNCTBUE Beca Tena yepes BblpakeHne pesynbTaToB B €AMHMLAX U3MepPEHNs Mo OTHOLLEHMIO K Macce Terna.

METOAbI

B nccneposaHumn yvacteoBanu 45 6opuos B Bo3pacte 15-20 neT co cpegHWM NeEpUMoaoM TPEHWPOBKU B CyMMe
6,6 neT ¥ CNopTUBHOW Knaccudukaumen OT MepBOro CrnopTUBHOIO Kfnacca [0 CropTUBHOMO Knacca
HauuoHanbHOro YemnuoHa. bBbin BbINOMHEH LWWMPOKUA psa TeCTOB Afs OueHKM oblen 1 crneuunanbHon
dusmyeckon GopmMbl M KOOPAMHAUMOHHBIX ABUratenbHbIX cnocobHocten (5). [lepeveHb W pesynbTaThl
NMPOBEAEHHbIX UCMbITaHU NpeacTaBneHsbl B Tabnuue 1.
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Tabnuua 1. Pe3ynbTaTbl, NOfy4YeHHbIe Y 6OPLOB B NpoBeAeHHbIX TecTax (N=45)

TecTt - En. SD MuH. Makc.
nsmep.

MakcumanbHbI NOBOPOT B MPbKKe (°/xr) 11,462 6,136 19,982 3,387
Ber 3uraarom (clkr) 0,332 0,225 0,464 0,059
Ber ¢ KyBblpkoM Briepen, (clkr) 0,173 0,121 0,249 0,032
MoaTtsarmeaHne Ha Gpycbsax (H/kr) 0,167 0,009 0,312 0,064
OmxknMmaHue Ha bpycbsix ¢ nogaepkkon  (H/kr) 0,363 0,080 0,692 0,144
YKnm nexa (kr/kr) 1,242 0,796 1,611 0,175
Ton4ok (kr/kr) 1,125 0,841 1,337 0,122
MpucenaHus (kr/kr) 1,452 1,150 1,718 0,130
Ton4yok wraHrm (kr/kr) 0,789 0,593 0,926 0,084
CkpyumBaHue Tynosuwia (H/kr) 0,257 0,010 0,579 0,136
MakcnmanbHbIN NPbRKOK BBEPX (cm/kr) 0,757 0,389 1,049 0,149
ber Ha 20 m (km/c) 814,2 517,7 1181,2 162,2
ber Ha 1500 m (krm/c) 315,8 194,2 427,2 58,5
CrmnbaHune Tynosuiia B 06paTHOM
HanpaBneHuu (cm/kr) 1,021 0,543 8,770 1,192
Bbpocok Bnepepg (clkr) 0,056 0,013 0,099 0,021
Bbpocok Ha3ag (clkr) 0,045 0,029 0,064 0,008
HaknoH Bnepep (clkr) 0,050 0,008 0,091 0,023
HaknoH Ha3ag (clkr) 0,029 0,006 0,084 0,026
“3axsaT’ (clkr) 0,177 0,124 0,242 0,035
“MocTt” (clkr) 0,030 0,021 0,042 0,006
“YKum ¢ nneva” (clkr) 0,131 0,073 0,858 0,119
“MocToBou 3axBat” (clkr) 0,079 0,058 0,115 0,016

PE3YJIbTATbI

C ncnonb3oBaHueM meToga rpynmnyMpoBKM N0 0COBEHHOCTAM pe3ynbTaTbl Obinn pasgeneHsl Ha HECKONbKO rpynm,
XapaKkTepusylowmnecss BbICOKMM B3aMMHbIM CXOACTBOM. bBbino peweHo, 4To nepBOOYEpenHYy BaXKHOCTb
COCTaBnsAlT husnyeckme, obime n cneunanbHble KOOpAMHALMOHHbIE cnocobHocTu (Puc. 1).

zigzag run — 6er 3uraarom

Zigzag run
Turning bends of torso - turning bends of torso — crmbaHune TynosuLla
Straightnening arms in support [ straightening arms in support — BbinpsiMieHne
Run with forward rolls pyK c H-Oﬂ,p,ep)KKOVl
e —— :)4—'7 run with forward rolls — 6er c KyBblpkOM
Lifting up on a bar ——| Bnepen
ers from shontders “Scrambling” — 3axBaTt
Lifting up on a bar — nogbem Ha 6pycbsx
— “Jerk from shoulders” — Ton4yok ¢ nneva
PR Forward throw — 6pocok Bnepepq
. bridging passes” Forward somersault — canbTo Bnepes
Backward throw “bridging passes” — mocmoseol 3axeam
» brideing” backward throw — 6pocok Ha3apg,
Backward somersault Hbridglng” _ MOCm
( —— b_aqkwr_:ird s_omersault — canbTo Ha3ap
g | Lifting in lying — nogbem B NoONoXeHnn nexa
(L"“"g of barbell to chest Lifting of barbell to chest — nogbem LWTaHrK K
( squat with barbell )7 royoun

(e o Squat with barbell — npucenaHue co wraHron
;:‘7 Maximum leap — MakcumManbHbIV NPbLIKOK
(oot ctean and jerk Barbell clean and jerk — Tonyok wraHmm
(Backwmbendonorso ) Backward bend of torso — HakmoH TynoBuia
Ha3ag

Pwuc.1. PesynbTtaT rpynnnpoBKM TecTa no OLeHKe JOCTUrHyTon domanyeckon popmbl 6opuos (n = 45)

Official Journal of the International Network of Wrestling Researchers (INWR) 53



Tawkke ObinnM onpegeneHbl pe3ynbTaTbl TECTOB, MOKa3aBLUIMX HavMMeHbllee cxoAacTtBo. Cpeaun Hux Obinu:
nokasatenu ckopoctn 6era Ha 20 m n 1500 M, pesynbTaTbl TECTOB Nob6anbHOM KOOPAMHALUMM OBWKEHUA U
OCHOBHble MoOKa3aTenu cTpoeHns Tena. [lytem co3gaHns aHanms3a KoO3(UUMEHTOB KOppensumm u
perpeccuoHHOro aHanmsa 6bin NOCTPOEH OMTMMarbHbIN TECTOBLIN HAbOP ANS OueHKU oblen 1 cneunanbHOn
TpeHupoBaHHocTu 6opuos (Puc. 2).

Momentum in 1500 m run — uHepums aswkeHusa B 6ere Ha 1500m
Momentum in 20 m run — uHepuus ABMKeHUNA B Bere Ha 20 m
Maximum turn in leap — MmakcmanbHbIN NOBOPOT B MPbIKKe
Pulling up in a bar — nogrsirnBaHne Ha Opycbsix

,Bringing“ — moct

Lifting barbell to the chest — nogbem wTaHrm k rpyam
Regressions — perpeccuu

Momentum in
a 1500 m run

Momentum in
a20mrun

Maximum
turn in leap

Pulling up on
a bar

., Bridging”

Lifting barbell
to the chest

Regressions ——»

Puc. 2. Habop TecToB A5 OLEHKM YPOBHSA ABUraTerbHbIX CNOCOBHOCTEN y TpEeHMpPOBaHHbIX BopLoB (N = 45)

Habop BkntovaeT TeCTbl C HAUMEHbLLMM B3aVMHbIM CXOACTBOM M OOWH TECT OT KaX4oW U3 Tpex rpynn C BbICOKMM
ypoBHeM cxoactea (Puc. 1). K HUM OTHOCUTCSA nHepumnst ABMXKEHUS Tena, NonyyYyeHHas Ha AucTaHuuMsX, KoTopas
MO3BONSET OLEHWUTb CKOPOCTb WM BbIHOCIMBOCTb; TECTbl MO OLEHKEe: MaKCUMarbHOW CWibl — B3PbIBHOMO TWNa;
CMNOBOW BbIHOCNMBOCTW; O6LLen ABuraTenbHOM koopauHauuu. TecTbl BceobLliero n obuwiero xapaktepa Obinu
BKMOYEeHbl B Habop. EAMHCTBEHHbIM TECTOM, KOTOpbIA Obll HEnocpeACTBEHHO CBSA3aH CO crneuunanbHOn
TpeHupoBkon 6opuoB, Bbin “Mocm”. TecTbl, BKIMOYEHHbIE B Habop, 6binn BbIGpaHbl B NOMbITKE HAWTWM KOMIPOMUCC
Mexay HeobXxoaMMOCTblo obecneveHuss gocTaTtouyHoro obbema MHopmauumn o 6opue, 1 OAHOBPEMEHHO He
BbI3blBasi CYLLECTBEHHbIX MPENATCTBMIN B OCYLLECTBIIEHUN TPEHMPOBOYHOTO NpoLecca.

BbIBOObI

1. TecTbl, ucnonb3yemble ANSA OLEHKU YPOBHSA ABUraTenbHOW CrnocoBHOCTM GOpuoB, AOMKHBI NPUHMMATbL BO
BHMMaHue ux maccy Ttena. CpaBHeHWe pe3ynbTaToB, AOCTUTHYTbIX CMNOPTCMEHAMWM CO 3HAYUTESbHbIMU
pasnuuMaMM Macchbl Terna, MOryT NpuMBECTU K HEACHbIM U faXe HeBepHbIM BbiBoAaM. Macca Tena MoxeT ObiTb
O4YeHb BaXKHa ONS OnpefeneHus ypoBHsSI ABUrateribHbiX crnocobHocTen. OueHka u xapakTep €€ BO3AenCTBuSA
MOXET ObITb Kak NONOXUTENbHONM, Tak N OTpULUAaTENbHOMN.

2. MNpegnaraembii HABOP TECTOB KaXeTCA AOCTAaTOYHbIM C AUArHOCTUYECKOW TOYKM 3PEHUSA MO XapakTepy U B TO
e Bpemsi MPOCTbiM B MPUMEHEHUWU. Bbinv NpUHSATLI BO BHMMaHWE MNPOSIBIIEHUS 3NeMeHTapHbIX (U3NYeCcKux
OBUraTenbHbIX crnocobHocTen, oblien aBuratenbHOW koopAuvHauum kak obuwero (Tect B. Crapoctbl), Tak u
ocoboro xapakrepa (“mocT”).
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Lauren K. Jones', Nanna L. Meyer" and Jennifer C. Gibson®
'University of Colorado at Colorado Springs, “United States Olympic Committee®
Jennifer.gibson@usoc.org

ABSTRACT

Purpose: To understand the reported weight management practices of 2012 Olympians in combat sports.
Methods: A 17-question electronic survey was distributed t0139 English-speaking Olympians in judo, wrestling,
taekwondo, and boxing via National Governing Bodies. Data were analyzed using descriptive and frequency
statistics. Percent weight loss was compared by sport, gender, and placing using a general linear mixed ANOVA.
Results: Thirty responses were collected (15 males, 15 females; age = 26.7+/- 4.7yr, 8 medalist, 22 non-
medalists). When heavy weights are excluded, athletes mostly reported following low calorie diets (46%) and
exercising more (58%) to manage weight. No athlete reported using weight loss supplements, pills, vomiting, or
laxatives. Prior to the Olympic games, mean weight loss was 5.2+/-3.0kg at 4 weeks, 3.9+/-2.4kg at 2 weeks and
2.3+/-1.7kg 1-2 days prior, with a significant time effect at p<0.001. When placing was compared, medalists
reported less weight loss than non-medalists at all time points, although this was not statistically significant.
Conclusion: This study shows that Olympic athletes practiced weight control methods less destructive than
previously reported in the literature in developmental groups. Integrating these results into educational
approaches may help to shift the current weight management practices in these sports.

Keywords: Olympians, weight management, combat sports, weight-class sports

INTRODUCTION

It is well known that athletes participating in combat sports such as judo, wrestling, taekwondo and boxing engage
in rapid weight-loss (RWL) strategies in order to meet specific weight-class requirements for competition (1-10,
12,13). The premise of weight category requirements is to create a level playing field in which athletes of similar
size, strength, and agility compete. However, many athletes aim to drastically reduce their body weight prior to
competition in hopes of gaining a competitive advantage over a lighter opponent. It is well known that RWL
practices can have adverse acute and long term effects on health and performance, including impaired
physiology, eating disorders and even death (6, 7, 8, 9, 12,13). There is a paucity of literature available describing
the weight management practices of Olympic level athletes in combat sports. Understanding the practices of this
elite population may be of particular interest because their behaviors may influence upcoming developmental
athletes. The purpose of this study was to identify the weight management practices of combat sport athletes who
competed at the 2012 Olympic Games in London, England.

METHODS

Participants. Athletes who competed at the 2012 London Olympic Games in boxing, judo, taekwondo and
wrestling were targeted for participation in this study. A total of 37 countries were eligible for this study upon
identification of English as a national language per “The World Fact Book” (14). This resulted in a potential total
participant outreach of 139 athletes, which included 27 medalists from 7 countries. Participants were asked to
complete a 17-question online survey (via SurveryMonkey®). All participants read and digitally signed an
informed, voluntary consent form. This study was approved by the University of Colorado institutional research
ethics committee.

Procedures. The survey was distributed via email to National Governing Bodies within the respective countries
as well as to International sport nutrition groups. Participants were able to complete the survey between February
22nd and April 26th, 2013 and responses were anonymous.

Statistical Analysis. Data were analyzed using descriptive and frequency statistics via SPSS statistical software
(v.20). Weight loss (as a % of weight left to lose at 4 wks, 2 wks, and 1-2 days prior to weigh-in) was compared
across sport, gender, and medalist/non-medalist using a general linear mixed ANOVA with repeated measures.
Significance was set at p <0.05.

RESULTS

Subject Description. A total of 30 responses were collected (M=15, F=15) including 8 Olympic Medalists and 19
top 10 finishers. Countries represented in this sample were the United States (n=18), Canada (n=1), Australia
(n=6), Great Britain (n=2), Iceland (n=1), Ireland (n=1), and New Zealand (n=1). The average age of participants
was 26.7+ 4.7 years. Weight classes ranged from 48kg to 100+ kg.
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Weight Management Strategies and Reported Weight Loss. Table 1 describes the self-reported weight
management strategies of participants who indicated weight loss was needed for the Games (n=26). A total of
four heavy weight-class athletes were excluded from weight-loss related analysis due to reporting that they did
not have to lose weight for competition.

Table 1 — Reported Weight Management Practices Responses from Survey (N=26; 11 Males, 15 Females)

Survey Question

Results

When did you start trying to
reduce your body weight for
the Olympics?

3+ mo before: 0%
2-3 mo before: 30.8%
1 mo before: 23.1%

1 wk before: 7.7%
1-3 days before: 0%
No response: 15.4%

2-3 wks before: 23.1%

How much weight did you
have to lose before your
official weigh in at the
Olympic Games?

Mean +/- SD; Mean % Body Mass

4 wks before: 5.2 + 3.0kg (0-9kg); 5.7%

2 wks before: 3.9 + 2.4kg (0-7kg); 4.5%

24-48 hours before: 2.3 + 1.6kg (0-4.5kg); 2.7%

What strategies did you use
for your own, personal weight
control?

Low calorie diet — 46.1%
Liquid diet — 11.5%

Low carb diet — 26.9%
Low fiber diet - 11.5%
Low sodium diet — 26.9%
Pre-portion meals — 11.5%

Weight loss supp — 0%
Vomiting — 0%
Laxatives — 0%

Sauna — 23.1%

Plastic suits — 23.1%
More exercise — 57.7%

Who helped you manage your
weight control for the
Olympics?

Dietitian/Nutritionist — 50%
Coach — 38.5%

Parent — 0%

Other athlete — 7.7%

Doctor — 3.8%
Therapist — 0%
Self — 46.2%

Although not statistically significant likely due to small sample size, several interesting trends were found as seen
in Figure 1. Athletes who reported their weight management practices to have a negative effect on performance
had to lose a higher percentage body weight at each time point. On average, boxing and women reported less
amount of weight loss. Medalists tended to report less weight loss than non-medalists at all-time points.
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Figure 1: Percent Body Weight (kg) Loss Prior to 2012
Olympic Games N=21 (heavy weights (ight class >100kg) excluded) a) Perceived effect weight management practices had on
performance b) Sport c) Gender d) Placing at Olympic Games

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

57




DISCUSSION

This is one of the first studies describing the weight management preparation approach of combat sport
Olympians. When compared to the available literature, this group may practice less destructive behaviors than
what has been reported previously in developmental populations.

No athlete from this study reported using laxatives, vomiting or diet pills to make weight, while is commonly cited
in literature as a weight loss method in other athletes. Alderman et al., found 11.1% of junior and cadet wrestlers
surveyed (n=45) reported laxative use. In a survey of RWL methods of 822 Brazilian judo athletes across a
variety of competitive levels (607M, 215F, 19+/-5.3 years), Artioli et al., found the 20.6% used laxatives, 6.9%
used diet pills and 6.4% used vomiting (2). Brito et al., studied RWL methods in 580 regional, national and
international athletes from grappling (judo, jujitsu) and striking (karate and taekwondo) sports in Brazil and
reported 34% using laxatives or diuretics as a method (5). It is well known that excessive laxative use and
vomiting can contribute to dehydration and electrolyte imbalances, which can result in serious medical
complications for the athlete (6, 7, 8, 9,12,13).

On average, athletes in this study reported a progressive weight loss approach with 4.5% body weight lost 2
weeks before and 2.7% body weight lost 24-24 hours before the event. Acute weight loss of 4-5% followed by
aggressive nutrition and hydration intervention, has been shown to not always impact performance. Artioli et al.,
investigated the effect of 5% acute body weight loss on subsequent (4 hours) judo performance in 12 experienced
judoka matched with controls (3). Athletes were given 5 days to use self-selected regimes for weight loss and
replenishment post weigh in. There was no significant impact of weight loss on judo or physiological test markers.
Aggressive nutritional recovery strategies (2.3g/kg CHO, 34mg/kg Na, 28.4mL/kg fluid) between weigh-in and
competition following acute weight loss (<5% body mass) in lightweight rowers was found to ameliorate the
negative effects on performance (11).

With regards to using a dietitian for help in weight control, 50% of athletes in this study reported use. This is
seemingly higher than previous reports by Brito el al., (26.1%) and, Artioli et al. (19.3%). Although this is likely a
result of athletes having better access to nutrition professionals at the elite level of sport, it is an important
message for young and developing athletes, parents and coaches who try to self-manage this process.

Despite statistically insignificant differences across groups, trends were identified. Athletes who felt that their
weight management practices had a negative impact on their performance had to lose more weight leading up to
the Olympics than athletes who felt there was a positive effect or no effect on their performance. Also, when
comparing medalist and non-medalists, medalists had less weight to lose prior to the Games than non-medalists.
Additional research is needed to investigate the relationship between minimal weight loss practices and
competitive success.

Incorporating these findings into other combat sports’ protocols may prove beneficial in attenuating rapid weight
loss behaviors and promoting the need for structured weight management programs in these sports (4). The low
rate of return of the survey (estimated to be 21.6% assuming every athlete received the survey) limits the
generalizability of these findings. In addition, the accuracy of participant responses is limited by retrospective,
self-reported recall. Further research should include a larger population size and aim to ethnically diversify the
sample. Different approaches to distributing survey (i.e. social media or physically at the Games) and utilizing
sport governing agencies like the FILA Scientific Commission for wrestling, may provide a greater response rate.

CONCLUSIONS
Olympic level combat sport athletes may practice less destructive weight management strategies than previously

thought. Athletes did not report use of laxatives, vomiting or diet pills to lose weight and severity of reported acute
weight loss was within manageable ranges for performance. A large proportion of athletes reported using a
dietitian to manage weight control.

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

Integrating these results into educational approaches may be effective in shifting the cultural norm of weight-class
sports. Weight management is an important component of combat sports, however it does not need to be
extreme or excessive to be effective. Many young athletes aspire to be Olympians, and look to this population as
role models. Results from this study could help reinforce gradual and safer weight loss methods and education.
The use of a dietitian or nutritionist in the weight making process is recommended.

58 International Journal of Wrestling Science 2014; Vol 4 Issue 1



REFERENCES

1.

10.

11.

12.

13.

14.

ALDERMAN, B. L., LANDERS, D. M., CARLSON, J., and J.R. SCOTT. Factors related to rapid weight
loss practices among international-style wrestlers. Medicine and Science in Sports and Exercise, 2004,
249-252.

ARTIOLI, G.G., GUALANO, B., FRANCHINI, E., SCAGLIUSI, F.B., TAKESIAN, M., FUCHS, M., and A.H.
LANCHA. Prevalence, magnitude, and methods of rapid weight loss among judo competitors. Medicine
and Science in Sports and Exercise 2009, 42 (3), 436-442.

ARTIOLI, G.G., IGLESIAS, R.T., FRANCHINI, E., GUALANO, B., KASHIWAGURA, D.B., and
M.Y.SOLIS. Rapid weight loss followed by recovery time does not affect judo related performance.
Journal Sports Science, 2010a, 28, 21-32.

ARTIOLI, G. G., FRANCHINI, E., NICASTRO, H., STERKOWICZ, S., SOLIS, M.Y., and A.H. LANCHA.
The need of a weight management control program in judo: A proposal based on the successful case of
wrestling. Journal of the International Society of Sports Nutrition, 2010b, 7, 15-20.

BRITO, C.J.,, ROAS, AF.C.M,, BRITO, I.S.S.S., MARINS, J.C.B.M., and E. FRANCHINI. Methods of
body-mass reduction by combat sport athletes. International Journal of Sport Nutrition and Exercise
Metabolism, 2012, 22, 89-97.

BARTOK, C., SCHOELLER, D.A., CLARK, R.R., SULLIVAN, J.C., and G.L. LANDRY. The effect of
dehydration on wrestling minimum weight assessment. Medicine and Science in Sports and Exercise,
2004, 36 (1), 106-167.

FILARIE, E., MASO, F., DEGOUTTE, F., JOUANEL, P., and G. LAC. Food restriction, performance,
psychological statue and lipid values in judo athletes. International Journal of Sports Medicine, 2000, 22,
454-459.

KAZEMI, M., RAHMAN, A., and M. DE CIANTIS. Weight cycling in adolescent Taekwondo athletes.
Journal of Canadian Chiropractic Association, 2011, 55, 318-324.

LAMBERT, C. and B. JONES. Alternatives to rapid weight loss in US wrestling. International Journal of
Sports Medicine, 2010, 31, 523-528.

MARQUART L., and J. SOBAL. Weight loss beliefs, practices, and support systems for high school
wrestlers. Journal of Adolescent Health, 15, 410-415.

SLATER, G., RICE, AJ., TANNER, R., SHARPE, K., GORE, C.J., JENKINS, D.G., and A.G. HAHN.
Acute weight loss followed by an aggressive nutritional recovery strategy has little impact on on-water
rowing performance. British Journal of Sports Medicine, 2006, 40, 55-59.

SMITH, M.S., DYSON, R., HALE, T., HARRISON, J.H., and P. MCMANUS. The effects in humans of
rapid loss of body mass on a boxing-related task. European Journal of Applied Physiology, 2000, 83, 34-
39.

STEEN, S.N., OPPLIGER, R.A., and K.D. BROWNELL. Metabolic effects of repeated weight loss and
regain in adolescent wrestlers. Journal of the American Medical Association, 1988, 260, 47-50.

The World Fact Book. Retrieved on 27 October 2013 from https://www.cia.gov/library/publications/the-
world-factbook/fields/ print_2098.html

Official Journal of the International Network of Wrestling Researchers (INWR) 59



MeToabl onTMMM3auum Beca y4actHukoB Onumnunckux urp 2012 roga no
CMOPTUBHLIM eAUHOGOPCTBaAM

TNopen K. IxoyHc (Lauren K. Jones)*, HanHa J1. Maiiep (Nagna L. Meyer)* u OxxeHnudep K. TuécoH (Jennifer C.
Gibson)
'YhmeepcuteT Konopago B Konopago-Cnpunre (University of Colorado at Colorado Springs), 2OnuMnuiickuii
komuTeT CLUA (United States Olympic Committee)?
Jennifer.gibson@usoc.org

AHHOTALUA

LENb: npoaHanuanpoBaTb ONUCaHHble METOAbLI ONTUMM3aLUN Beca yv4acTHMkoB Onumnuinckmnx urp 2012 roga no
CMOPTUBHbLIM eAMHOBOpCTBAM.

METO[bI: oHnanH-onpoc, coctoswmin n3 17 Bonpocos, 6bin pacnpocTpaHeH cpean 139 aHrnosi3blYHbIX
yyacTHMKoB ONMMNUICKMX MUrp Mo A3todo, 6opbbe, TX3KBOHAO M BOKCY Yepes HauMoHarnbHbIe pyKoBogdALme
opraHbl. [laHHble Oblny NpoaHanu3npoBaHbl C UCMOSNIb30BaHMEM ONUCATENBHOW CTAaTUCTUKU N CTaTUCTUKK
nosTopsiemMocTu. [poLeHT noTepu Beca CpaBHUIN MO BUAAM CropTa, Nosy 1 NOMOXEHUI0, NCMOMb3ys 00LLYI0
NHENHYI0 CMELLaHHY MOAESb ANCMNEPCUOHHOTO aHanmnaa.

PE3YIIbTATbI: 66110 cobpaHo 30 otBeToB (15 My>xumH, 15 xXeHLWuH; Bo3pacT = 26,7+/- 4,7 neTt, 8 MmeganucTos,
22 — He mepganucThl). [Nocne cbpacbiBaHWsi Beca CMOPTCMEHbI B GONbLUMHCTBE cnyvyaes coobuiany o
cobnIoaeHNN HU3KOKanopuHbIX AneT (46%) n yBenuveHnn Harpy3ok (58%) ans ynpasneHuns secoMm. Hu ogumH
atneT He coobLwwun 06 ncnonb3oBaHn Ao6aBOK, NUMOIb, PBOTHLIX UK cnabutenbHbIX cpeacTs. [epen
OnuMmnunckMMn nrpamm cpegHsa notepsi Beca coctasuna 5,2+/-3,0 kr Ha 4 Hegene, 3,9+/-2,4kr Ha 2 Hepene u
2,3+/-1,7xr 3a 1-2 gH4A ¢ cyLecTBeHHbIM (hakTopom BpemeHn p<0,001. MNpu cpaBHEHUM NONOXEHUA MeaanucThbI
coobLanm o MeHbLUeN NoTepe Beca, YeM CMOPTCMEHbI, HE NonyyaBLune Meaanen, BO BCEX BPEMEHHbIX To4Kax,
XOTS1 370 ObINIO CTATUCTUYECKN HEBAXHO.

3AKIKOYEHUE: gaHHoe uccnegoBaHue NokasbIBaeT, YTO ONMMIUMIACKME CMOPTCMEHbI MPaKTUKOBaNM MeHee
BpeOHble MeTOAbl KOHTPONs BECa, YEM paHee coobLLanoch B nuTepaType B 3KCNEPUMEHTarbHbIX rpynnax.
BkntoyeHme aaHHbIX pe3ynbTaToB B COCTaB 0bpa3oBaTerNbHbIX MOAX0O0B MOXET NMOMOYb U3MEHUTb HbIHELLUHME
MeToAbl ONTUMKU3aLMKN Beca B 3TUX Buaax criopTa.

KnroueBble cnoBa: yyacmHuku Onumnulckux uesp, onmumusayusi geca, criopmusHble eOUHobopcmea, 8eCo8bie
Kamezaopuu criopma

BBEOEHUE

M3BecTHO, YTO CNOPTCMEHbI, y4acTBYyOLME B Taknx eagmHobopcTBax, kak A3toao, 6bopbba, TX3KBOHAO U BOKC,
3aHMMAlOTCA TakTUKOW BbICTPOM NOTEPU Beca AN TOro, YTobbl 0OTBeYaTb cneundunyecknm TpeboBaHnsM BECOBOW
KaTeropuu ans copesHoBaHu (1-10, 12, 13). MNMpegnoceinka TpeboBaHW BECOBOW KaTeropuv cocTouT B
C034aHuM paBHbIX YCIOBUI, B KOTOPbIX COPEBHYIOTCS CMOPTCMEHbI, OAVUHAKOBLIE MO pasMepy, CUIe 1 NOBKOCTU.
OpHako MHOrMe CNOPTCMEHbI CTPEMSATCS PE3KO CHU3UTbL CBOW BEC Tena nepes COpeBHOBaHUSIMM B HaZexXae
NoNy4nTb KOHKYPEHTHOE NPEeMMYyLLECTBO Hag Bonee nerkum conepHUKom. MI3BecTHO, YTo MeToabl BbicTpon
noTepu Beca MOryT OKa3biBaTb HeONaronpmMaTHOE peskoe 1 ANUTeNbHOEe BO3AENCTBME HA 340POBLE U
pe3ynbTaTMBHOCTb, BKIOYas HapyLweHus ranonorum, pacCTponcTea NMWEBOro NOBEAEHUS N AaxXe neTanbHbIv
ucxoga (6, 7, 8, 9, 12, 13). CywecTtByeT 04eHb HEOOMbLLIOE KONIMYECTBO NUTEPATYpPbl, ONUChIBAKOLLEA METOAbI
onTuMmM3auum Beca cnoptcMeHoB ONUMMNNACKOTO YPOBHS B CMOPTUBHBIX eguHobopcTeax. [loHMmaHne metonoBs
AaHHOW BbICOKOKMACCHON NONynsumnmn MOXeT NpeacTaBnsaTe 0cobbi MHTEPEC, Tak Kak eé€ noBedeHne okasbiBaeT
BMMSIHME Ha NOAAOLWMX HadexXabl, Pa3B1BaIOLLMXCH CNOPTCMEHOB. Lienbto 4aHHOro nccneaoBaHns ABnseTcs
onpegeneHne MeTogoB ONTMMM3auMM Beca CnopTCMeHOB-60pLoB, y4acTBoBaBLwmnx B OnuMmnunckmx nrpax 2012
roga B JloHOoHe, AHrmnus.

METO[bI

YyacmHuku. [ns yyactus B JaHHOM uccriefoBaHum Obinmn oTobpaHbl CNOPTCMEHbI, KOTOPblE COPEBHOBANMUCH B
Onumnuinckmx urpax 2012 roga B JloHaoHe B 6okce, 431000, TX3KBOHAO M 6opbbe. Becero 37 ctpaH nonyynnu
npaBo Ha y4yacTue B JaHHOM UccneaoBaHuMmM No naeHTudmKaLmm aHrmMmncKoro B Ka4ecTBe HauuoHanbHoro A3blka
cornacHo “BcemupHon kHure gaktoB LIPY” (14). DTo npmBeno K noTeHuunansHoMy obuiemy oxeaty 139
CMOPTCMEHOB, BKMOYas 27 MeaanvcToB U3 7 CTpaH. Y4YacTHMKaM Obino npeanoXeHo 3anofiHUTb OHNanH-aHKeTy
13 17 BONPOCOB (C NOMOLL b Nporpammbl SurveryMonkey®). Bce y4aCcTHUKM Npoynu 1 nognvcanu B LMdpoBOM
BM1ae nobpoBonbHyo hopmy cornacus. [laHHoe uccnegoBaHue 6b110 04o06peHo0 MHCTUTYLIMOHANbHbBIM
nccrnegoBaTenbCkUM KOMUTETOM MO 3TUKe yHMBepcuteTa Konopago.
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Mpouyedypbi. Onpoc Obin pa3ocnaH No 3eKTPOHHOM NoYTe HaUMOHarbHLIM PYKOBOASLLUMM OpraHam BHYTPM
COOTBETCTBYHLUMUX CTPaH, a TaKkke MexayHapoaHbIM rpynnamM CNOpTUBHOIO MUTaHUS. YYaCTHUKMA CMOTMK
3anoNIHUTb aHKeTy Mexay 22-M deBpans 1 26-m anpenst 2013 roga, v oTBeTbl OblfTM AHOHUMHBIMMN.
Cmamucmudeckull aHanu3. [1aHHble Obiniv NpoaHann3npoBaHbl C UCMONb30BaHMEM ONUCATENBHOW CTaTUCTUKN
N CTaTUCTUKM NOBTOPSIEMOCTU NOCPEACTBOM CTAaTUCTUYECKOrO nporpammMHoro obecnevenHmsa SPSS (v.20). MNoTepto
Beca (B kayecTBe % OT NOTEPSAHHOro Beca Ha 4 Hepene, 2 Hegene n 1-2 oHA nepef B3BELUMBAHMEM) CPaBHUNN
no BMaam crnopTa, Nony 1 Kateropum Meaanuct/CnopTCMeEH, He Nony4YasLUnii Medanen, NCnonb3ysi ooLyto
NUHEVHYI0 CMELLaHHY0 Moaernb ANCNEPCUOHHOIO aHanusa ¢ NOBTOPHbLIMU N3MepeHusaMu. 3HadeHne bbino
yCTaHOBIIeHO Ha ypoBHe p <0,05.

PE3YJIbTATbI

OnucaHue yyacmHukos. Bcero 6bino cobpaHo 30 otsetoB (M=15, 2K=15), Bkntoyas 8 onumnuncknx
MeganuctoB U 19 nobeanTtenen B nepon gecstke. CTpaHbl, NpeacTaBneHHble B gaHHOM obpasue: CLUA (n=18),
Kanaga (n=1), ABctpanus (n=6), Benukobputanua (n=2), Ncnangms (n=1), Npnangus (n=1) n Hoeas 3enaHgus
(n=1). CpeaHunin BO3pacT y4acTHUKOB cocTaBun 26,7+ 4,7 net. BecoBble kaTeropumn konebanuck oT 48 kr go 100+
Kr.

MemoOdbI onmumu3ayuu eeca u ykazaHHasi nomeps eeca. Tabnvua 1 onucbiBaeT CaMOCTOATENLHO
yKa3aHHble MeToAbl ONTMMM3aLMM Beca y4aCTHUKOB, KOTOpbIE NoKasanu noTepro Beca, Heobxoanmyo ans urp
(n=26). B obLen cnoXHOCTM YeTbipe CNOPTCMEHa B TSXernoM Bece Oblnn UCKMYeHbl U3 aHanm3a, CBA3aHHOTO C
noTepeu Beca, 13-3a COOBLLEHNSI O TOM, YTO Y HUX HET HEOBXOAMMOCTM cOpacbkiBaTb BEC AN COPEBHOBAHUN.

Tabnuua 1 — OTBeTbl aHKeTbl, yKa3biBalowme metoabl onTuMmmnsaumm seca (N=26; 11 myx4umH, 15 xKeHLUUH)

Bonpoc aHkeTbl PesynbTathl
Korga Bbl Havanu 3+ mec. go: 0% 1 Hen. 0o: 7,7%
npeanpvHMMaTh NOMbITKN 2-3 mec. po: 30,8% 1-3 gHs po: 0%
CHM3UTb CBOM BEC Nnepes 1 mec. nocne: 23,1% Het otBeta: 15,4%
Onumnuagon? 2-3 Hea. oo: 23,1%
Ckonbko kunorpamm Bl CpedHee +/- cmaHOapmHoe omkrioHeHue; CpedHul % macchbl
AOMKHbI MOTEPATh A0 mena
odmLMansHOro 4 Hepn. po: 5,2 + 3,0kg (0-9kg); 5,7%
B3BELUMBaAHUSA Ha 2 Hep. go: 3,9 £ 2,4kg (0-7kg); 4,5%
OnNUMNUNCKNX urpax? 24-48 yacos fo: 2,3 + 1,6kg (0-4,5kg); 2,7%
Kakune meTtoabl Bbl ManokanopuiHasa gueta — [obaBku onst noTepu Beca —
ucrnons3yeTe A5 KOHTPOns 46,1% 0%
cBoero cobctBeHHoro Beca? | XKuakas gueta — 11,5% PBoTHbIe cpeacTtBa — 0%
HwuskokanopuiiHaa grueta — CnabutenbHble — 0%
26,9% CayHa — 23,1%
[ueTta ¢ manbim cogepxxaHmem lMnacTukoBble KOCTHOMbI —
BONOKOH - 11,5% 23,1%
Becconesas aneta — 26,9% Bonblie us. ynpaxHeHUn —
MuTaHne HeGoNbLWMMM 57,7%
nopumnamm — 11,5%
KTo nomoran Bam [uneTtonor/cneunannct no Hoktop — 3,8%
KOHTpONUpOBaThb BEC K Bonpocam nutaHus — 50% Bpau — 0%
Onumnuape? TpeHep — 38,5% Cam — 46,2%
Poantenn — 0%
Opyrve atnetbl — 7,7%

XoTs 9T0 He ABMAETCA CTaTUCTUYECKM 3HAYMMbIM, BEPOSITHO, M3-3a HEOOMbLLOro pasmepa BblGopKU Bbino
0BHapy>XeHO HECKOIMbKO MHTEPECHbIX TEHAEHLMI, Kak nokasaHo Ha PucyHke 1. CnopTcMeHaM, cooBLIMBLUNM O
TOM, YTO UX MeTOoAbl ONTUMMU3aLUN BECa UMENN HeraTUBHOE BIUSIHUE Ha Pe3yrnbTaTUBHOCTb, MPULLINIOCH NOTEPSATb
GonbLUWiA BEC TeNa B NPOLEHTAX B KaXablii MOMEHT BpemeHU. B cpeaHem Gokcepbl U KEHLLMHbI COOBLLMMN O
MeHbLUel noTepe Beca. MeganucThbl, kak npasuio, coobLany 0 MeHbLUMX NoTepsiX Beca, YeM CMOPTCMEHbI, He
nony4asluMe megarnei, BO BCe Nepuofbl BpeMeHM.
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PucyHok 1: npoueHT notepu macchl Tena (kr) go 2012r.

Onumnuinckue urpbl N=21 (msixkenbili eec (8ecoeasi kamezopusi >100k2) ucknroyeH) a) BoisierieHHoe
enusiHue Memoduk onmumu3ayuu eeca Ha pe3ynbmamusHocmb b) cmopm c) non d) nonoxeHue Ha
osluMnuiicKux uzpax

Average % Body Weight — cpegHuii npoueHT Beca Tena
No effect — HeT BAnaHUSA
Positive — nonoxumtensHo
Negative— oTpuuaTtensHo
weeks — Hegenu

Male — Mmyxx4nHa

Female — xeHLwuHa

hours — vacbl

Judo — asogo

Wrestling — 6opbba
Boxing — 6okc
Taekwondo — TXakBOHA0

OBCYXOEHUE

3T0 0[HO 13 NepBbIX UCCIegoBaHNIA, OMNMUCHIBAOLWMX NOAXOA K NOArOTOBKE ONTUMM3aLMUM Beca YYaCTHUKOB
Onumnuinckux urp B eaMHoGopcTeax. Ecnu cpaBHMBaTL ¢ MMelOLENCS NUTepaTypoi, AaHHas rpynna MoXeT
npakTMKoBaTb MeHee BpedHble Moenn NoBeaeHusl, YeM coobLLanock paHee B 3KCNepUMEHTarbHbIX
nonynsauunsx.

Hw ogmH cnopTCcMeH 13 uccnegoBaHms He coobLwmnn 06 NCNoNb3oBaHUM CriabUTENbHBIX, PBOTHLIX CPEACTB U
TabneTok AN CHUWKEHUS Beca, B TO BPEMSI KaK B NiuTepaType 3TO NOBCEMECTHO pPacrnpOCTPaHEHO B Ka4eCcTBe
MeTOAa CHUXKEHWS Beca y Apyrux cnoptcMeHoB. Angepmad u gp. (Alderman et al.) obHapyxunu, yto 11,1%
OnNpOLLEHHbIX BopLUoB MNagLwero Bo3pacta (n=45) coobwunu 06 ncnonb3oBaHun criabuTtenbHbiX cpeacTs. B
onpoce, KacawLlemcs MeTogoB ObICTPOro CHKEHUS Beca 822 Gpa3unbCKNxX A3I040UCTa B CaMbIX Pa3fINYHbIX
copeBHoBaTenNbHbIX YpoBHsX (607M, 215K, 19+/-5,3 neT), Aptmonu n ap. (Artioli et al.), yctaHoBunu, 4to 20,6%
ncnonb3oBanu cnaburenbHble cpeacTsa, 6,9% — TabneTkm ona noxyaaHusa n 6,4% — pBoTHble cpefcTia (2).
Bputo n ap. (Brito et al.) uccnegoBanu metoabl GbICTPOro CHMKeHNA Beca y 580 permoHarnbHbIX, HaLMOHAsbHbIX
N MeXayHapoaHbIX aTNeToOB B BUAaX CNopTa ¢ 3axBaToM (431040, OKNY-IKUTCY) U HaHeCeHeM yaapoB (kapaTte U
TX3KBOHAO) B Bpasunuu n coobwmnnm o Tom, 4to 34% ncnonb3ytoT cnabuTenbHbIE UITM MOYETOHHbIE CPEACTBA B
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kadecTBe meTofa (5). M3BecTHO, YTO Ype3mepHOe NCMONb30BaHMe crnabuTenbHbIX U PBOTHBIX CPEACTB MOXET
cnocobcTBOBaTbL 06E3BOXUBAHMIO U AMEKTPONMTHBIM AMcbanaHcam, KoTopble B CBOKO odepedb MOryT NMpMBECTU K
Cepbe3HbIM MEANLIMHCKNM OCITOXXHEHUSAM Anis cnopTcMeHa (6, 7, 8, 9,12,13).

B cpegHem, cnopTCcMeHbl B JAHHOM UCCEeA0BaHUM COOBLLMNN O NPOrpeccMBHOM NOAXOAE B CHUXEHUN Beca C
notepen maccol Tena Ha 4,5% 3a 2 Hegenu 1 noTepen macchl Tena Ha 2,7% 3a 24-24 yaca o cobbiTus.
CvnbHas noteps Beca B 4-5%, CONpoBOXAaLWASACH arpecCUBHbBIM NMUTaHNEM U HapyLLEHNEM rmgpartauun, Kak
6bINo NokasaHo, He Bcerga okasblBana BrnusHWe Ha pesynbtat. Aptuonu n go. (Artioli et al.), nccnegosanu
BO3OEeWNCTBUE pe3kon notepu Beca B 5% Ha nocrneayoLyto pesynbTaTuBHOCTb paboThl (4 yaca) B A3ogo y 12
ONbITHBIX A3I0JOUCTOB B COMETaHUM € koHTposnem (3). CnopTcmeHam ObIrio AaHo 5 gHel 4ns ncnonb3oBaHus
CaMOCTOSITENBHO BbIOPAHHbIX PEXXMMOB MO CHIMKEHMNIO BECA Y BOCCTAHOBIEHMS MOCNE B3BELLNBAHUS. Hykakoro
CYyLLEeCTBEHHOIo BO34ENCTBMSA Ha NOTEPIO Beca B A3t040 Uiv hU3MOSNOrMYECKMX TECTOBbIX MapKepoB He ObIfo.
BbIfno yCTaHOBMEHO, YTO arpeccuBHbIE NULLEBLIE MeTOAbl BoccTaHoBneHus (2,3r/kr CHO, 34mr/kr Na, 28,4mn/kr
XMOKOCTWN) Mexay B3BELLUMBAHNEM Y COPEBHOBaHUEM, CNOCOOCTBYoLLME ObiCTpon noTepe Beca (<5% macchbl
Tena) y rpebLOB B NTErkOM BeCe yBENUYMITN HEraTUBHOE BO3AENCTBME Ha pe3yrnbTaTtuBHOCTL (11).

Y70 KacaeTCst UCNOMNb30BaHNS OUETONOIOB B KA4Y€CTBE NOMOLLM Npu KOHTpone Beca, 50% cnopTCMeHOB AaHHOro

nccnegoBaHuns coobwmnm o6 aTom. 310, NO-BUAUMOMY, 6onbLue, YeM B NpeablayLimx otyetax bputo u ap. (Brito
el al.) (26,1%) n Aptuonu n ap. (Artioli et al.) (19,3%). XoTsa n cywectByeT BEpOATHOCTb TOrO, YTO 3TO OTHOCUTCSH

K cnopTCMeHaM, umetowmm bonee WMpoKniA 4OCTYN K npodyeccmoHanam, 3aHMMatoLWnXcs BONpocaMm NUTaHus Ha
BbICOKOKITACCHOM YpOBHE, 3TO BaXKHOe CO0bLUeHne AN MOMNOAbIX 1 pa3BMBaloLMXCS CNOPTCMEHOB, poauTenen u
TPEeHepoB, KOTOPbIE MbITAalTCA CaMOCTOATENBHO YNPaBnsaTe AaHHbIM NPOLLECCOM.

HecMoTpsi Ha CTaTUCTUYECKN HECYLLIECTBEHHbIE OTIUYUS MEXAY rpyrnnamMu, Obinu BblsiBNEHbI OnNpeaeneHHble
TeHaeHUumn. CnopTcMeHaMm, NoYyBCTBOBAaBLUNM, YTO UX METOAbl ONTUMM3aLUN BECa UMENU HEFraTUBHOE
BO3OEeWCTBME Ha UX pe3yrbTaTUBHOCTb, NPULLNOCL cOpocuTb Gonblue Beca neped Onumnuagon, Yem
CrnopTCMeHaM, NOYYBCTBOBaBLUUM MONOXUTENbHOE BO3AENCTBME UITM OTCYTCTBME BO3AEWCTBUSI HA UX pe3yrnbTaT
paboTbl BoOOLE. Takke Npu cpaBHEHUM MeOanUCcTOB U CMOPTCMEHOB, He NoMy4YaBLUUX Meganu, Meganuctam
npuvwock copackiBaTb MEHbLLE Beca nepes urpaMu, 4em CnopTcMeHaM, He nony4vaslwmm Meganu. Heobxoanmo
OOMONHUTENbHOE 1ccregoBaHNe Ansi YCTaHOBMEHNS! B3aMMOOTHOLLEHUS MEXAY MeToaamMmn MUHMMAbHON
rnoTepu Beca 1 yCnexoM Ha COPeBHOBaHMUM.

BkrntoueHne 31X BbIBOOOB B MPOTOKOMbI APYIMX COPTUBHBIX €AMHOD0PCTB MOXET 0Ka3aTbCs Nofe3HbIM B
YMeHbLLEeHMN NoBeaeHns BbICTPor NoTepmu Beca 1 cnocobcTBoBaTb HEOOXOAMMOCTH CTPYKTYPHBIX MPOrpaMm no
onTMMU3aunn Beca B AaHHbIX BUaax crnopta (4). Hu3kumn yposeHb y4acTus B onpoce (no oueHkam 21,6% npu
YCMOBMM, YTO KaxKObl CMOPTCMEH MOMNy4nn onpoc) orpaHnynsaeT obobLueHre aTux pesynbTtaToB. Kpome Toro,
TOYHOCTb OTBETOB YYaCTHWKOB OrpaHM4eHa peTpoCneKTUBHbIM, CAMOCTOSATENbHbLIM BOCMPOM3BE4EHNEM.
HanbHewwee nccnegoBaHve JOMKHO BKIOYaTh B cebs 60MbLUYI0 YNCNEHHOCTb NONYNSALUM U AOMKHO ObiTb
HanpaBneHo Ha 3THU4Yeckoe pasHoobpasune obpasua. PasnuuHble Noaxoabl K paccblfike onpoca (T.e.
coumnanbHble ceTn nnm UsmM4eckn Ha Urpax) n NCNosib30BaHME CMOPTUBHbBIX PYKOBOASALLMX YUPEXAEHUN TaknX,
kak FILA Hay4Has komuccus no 6opbbe, moryt obecneunTtb 60MbLLY0 CKOPOCTb OTKMMKA.

BbIBOAbI

CFIOpTCMeHbI, 3aHnMarLwmneca eD,I/IHO60pCTBaMVI Ha OfIMMMNUNCKOM YpOBHE, MOTYyT NpPakTUKOBaTb MEHee BpeaHble
MeTodbl onTnMmn3auun Beca, 4em CcHMTarnocCb paHee. CI'IOpTCMeHbI He coobwwmnu o6 ncnonb3osaHUn
cnabuTenbHbIX, PBOTHbIX CPeEACTB, TabneTok Ans noxyagaHua npu CHUXeHun seca 1 onacHoCTb YKa3aHHOl7I
noTtepu Beca Obina B pa3yMHbIX npenenax BbINOJIHEHUA. Bonbuwas 4YacTb CNnopTCMEHOB coobuwuna o6
ncnonb3oBaHM aneTosiora c Uesibio KOHTPOJ14 BecCa.

NMPAKTUYECKOE UCINOJIb3OBAHUE/COBET A1 CNOPTCMEHOB U TPEHEPOB

BknoyeHme AaHHbIX pe3ynbTaToB B 0Opa3oBaTenbHble NOAXOAbl MOXET OKa3aTbCst 3h(peKTUBHbIM ANiS
N3MEHEHNS KyNbTYpPHOW HOPMbI CMOPTMBHBIX BECOBLIX kKaTeropui. OnTrMmnsauusi Beca siBNSETCA BaXKHbIM
KOMMOHEHTOM CMOPTUBHbBIX €AMHOBOPCTB, OAHAKO €€ porib He JOIMKHA ObiTb Ype3mepHON nnu M3bbITOYHON ANns
OoCTUXKeHust apekTnBHOCTU. MHOrMe Monoasie CNOPTCMEHbI CTPEMSTCS CTaTb ONUMNUALLEAMU U CMOTPAT Ha
OaHHYI0 MONynsALUMIO Kak Ha obpasel Ans nogpaxaHus. Pe3ynbTathl 4AHHOIO NCCNeaoBaHNs MOTYT MOMOYb
YKpPenuTb MeTOoAbl NOCTEeNeHHOro 1 6e3onacHoOro CHUXeHUst Beca n obpasoBaHus. B npouecce CHkeHWs Beca
peKoMeH0BaHO UCMOfMb30BaHNE COBETOB AMETONora unn cneuuanncta no nNuTaHuio.
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WRESTLERS’ PERCEPTIONS OF THE PROFESSIONAL SKILLS OF THEIR
COACHES
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ABSTRACT

Purpose of this research is to determine the patterns of wrestlers in their perceptions of the professional skills of
their coaches, as well as identify their positive and negative behaviors. The subjects of the study consisted of 69
voluntary athletes between the ages 16 and 34, who were active wrestlers from various provinces in Turkey.
Data was collected through face-to-face interviews. Results of this research reveal that the less experienced
athletes evaluate their coaches more positively. Statistically significant differences were found in their
perceptions of technical development, competition and social sub-dimensions of their coaches according to the
experience of the wrestlers. More negative evaluations were also observed in the technical and competition
dimensions as years of experience increases. It was determined that students receiving education in a university
evaluates their coaches more negatively. Athletes participating in the study stated that they were pleased with
their coaches in many ways. However, it was determined that coaches often lack a long-term written program of
special preparation in order to develop correct technique; and that coaches are not always proficient in analyzing
the opposing competitors.

Key Words: Wrestling, Coaching Skills, Coach Athlete Relationship.

INTRODUCTION

Athletes may evaluate their relations with their coaches as good or bad as a result of their expectations of their
coaches. Some factors such as trusting in the technical knowledge of the coach, or his conduct of relations with
the athletes result from these expectations. It is observed that the coach is viewed as empathetic, social and
well-liked when the training environment is good. Variables such as the coach’s training of athletes, teaching
techniques and tactics, communicating and understanding the athlete’s social psychologies, all influence the
relationship between the coach and athlete. When all factors are adequate, it is expected from the coach to guide
the team and athletes. Every behavior and decision of the coach should primarily be based on the care of the
athletes, and then on increasing the opportunity for the athletes of the team to win (1).

Woodman (1993), stated that qualifications of a coach are as important as those of the athletes when the coach-
athlete relationship is considered (2,3). It has been established that there are effective coaching strategies
concerning athletes and coaches. According to Weinberg and Gould; athletes are expecting praise and
encouraging words from their coaches when they perform an action or technique in an accurate way. They argue
that coaches should use praise frequently in order to develop an effective coaching style. They indicated that
merely flashing a friendly smile to athletes as a reward, gives confidence to the athlete (4). These results
demonstrate that psychological factors have significance in the coach-athlete relationship, and that coaches
should have a good understanding of their own personal characteristics, in order to establish a coherent
interaction with their athletes (5).

Athletes expect the coach to have the skill for organization, and that he/she will organize the athletes in the best
way for training and competitions. Zhang, Wall, Smith (2000), indicate that appropriateness of the competition
program, variables concerning the day, hour of the match, weather conditions, spectators are all connected with
the performance of athletes in a positive way (6). Athletes expect their coach to organize social events,
excursions, certain leisure time activities, sport supplies and equipment, and to assign their roommates
appropriately in environments such as camps, competitions. Athletes also feel that the coach is responsible for
the selection of training areas which are easy to access without consuming much time (7).

Athletes compete under intense pressures and they are heavily influenced by the competition environment.
Athletes may experience stress and discomfort before, during and after the competition, depending on the
features of the competition. The person who must teach methods for coping with such pressures is their coach.
Besides the efforts to improve the physical fithess of the athletes (endurance, strength, speed, flexibility,
coordination), coaches must provide instruction to his or her athletes in the subjects of nutrition, motivation and
periodization of training.
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Personality traits, as well as social and psychological needs, differ from person to person. Athletes expect their
coach to be empathetic and patient in this development process (8). A comprehensive analysis the athlete is
needed to provide for the development of performance.  Determining the level of motoric, technical and tactical
qualifications possessed by the athlete, the identification of specific reasons for failure and adjusting the training
accordingly necessitate a systematic analysis (9). Coach should be capable of discovering the talents of the
athletes. He/she should be able to deal with psychological problems encountered by the athletes, each of whom
can have different personalities. Patience, determination and deliberate approaches can lead the coaches to
success (10). While performing all these, the coach should act fairly towards all athletes without prejudice and
preconditions.

Success of coaches is generally evaluated by the success of the athletes. However, when asked of the athletes,
we see that behaviors of coaches come into prominence. We aim to examine wrestlers’ manner of perceiving the
success of their coaches in relation to how they exhibit their professional and social skills.

METHODS

The subjects of the study consisted of 69 voluntary athletes between the ages 16 and 34, who were active
wrestlers from various provinces in Turkey. In the first stage, we sought the answer to the question, “what are the
expectations that wrestlers have from their coaches?” This information was needed in order to determine the
criteria for evaluation of wrestlers and coaches. With this purpose, the “Coach Assessment Scale for Wrestlers”
(11) was used. This scale consists of two sections in which there are 20 questions related to the personal
information and behaviors of the coaches.

In the second stage of the study, 20 questions were used to determine evaluation criteria by conducting
interviews with the athletes. Athletes were not only asked to fill out the scale, but the contributions of coaches to
the personal development of athletes were examined. 20 questions were asked under 4 main categories:

1. Evaluation of coaches in terms of technical development,

2. Evaluation of coaches in terms of physique and condition,

3. Evaluation of coaches in terms of preparing for a competition and during competitions,

4. Evaluation of coaches in terms of social aspects.
The content of the categories was expanded in order to enable athletes to make better comments, and they were
asked to evaluate their coaches within these sub-titles.

1. Evaluation of coaches in terms of technical development of the athletes:
To demonstrate the techniques correctly, to correct the faults, to enhance with specific exercises in order to
acquire the correct technique, to teach the tactics of the technique, to provide the opportunity and time to develop
a style specific to the athlete are subjects that are examined under this category.

2. Evaluation of coaches in terms of development of the athletes physique and condition:
In this category, athletes were asked to make comments in line with the following questions: Physical condition
program is applied in which | feel secure. A conditioning program by which we can cope with our competitors is
implemented. A comprehensive physical condition program is applied. A comprehensive plan is implemented for
my physical readiness throughout the year.

3. Evaluation of coaches in terms of preparing for a competition and during competitions:
In this category, athletes were asked to make comments in response to the following questions: Our competitors
are well scouted and analyzed. We are prepared for various situations that we may encounter during matches.
He/she gives recommendations on how | shall use my skills in matches. He/she gives recommendations on how |
am going to concentrate during matches. Tactics given during matches are understandable and achievable.
He/she has a coherent attitudes and behavior.

4. Evaluation of coaches in terms of social aspects:
In this category, athletes were asked to make comments in response to the following questions: My coach is a
good listener. Besides my sports life, he/she is interested in the other aspects of my life. | can share my personal
problems with him/her confidently. He/she organizes social activities. He/she is patient during all exercises.

Evaluations were generalized and developed in light of the replies given by the athletes. This study is a
qualitative and quantitative study.

ANALYSIS OF DATA

Statistical analyses of the survey data obtained from the 69 participating wrestlers in the study were made by
utilizing SPSS (17.0) package program.
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1. Frequency and percentage calculations are made with the aim to establish the distribution of the sample
according to the demographic variables.

2. Kruskall-Wallis (KW) analysis was used to evaluate differentiation level of points received from the scale
according to the independent variables, and the Mann Whitney U test was utilized to determine the source of the
difference. Statistical significance level was accepted as p<0.05.

RESULTS

Table 1. Wrestler's Age, Education and Experience

Variable n %
Age

16-20 19 275
21-25 24 34.8
26-30 15 21.8
31-above 11 15.9
Educational Status

Secondary School 7 10.1
High School 27 42.1
In University 33 47.8
Wrestling Experience (years)

1-3 years 2 3
4-6 years 11 16
7-9 years 24 35
10 years and above 32 46

Evaluation of coaches in terms of technical development of the athletes:

To demonstrate the techniques correctly, to correct the faults, to enhance with specific exercises in order to
acquire the correct technique, to teach the tactics of the technique, to provide the opportunity and time to develop
a style specific to the athlete are subjects that are examined under this category.

It was determined that there is no problem in demonstrating the technique, correcting faults and providing the
opportunity and time to develop a style specific to the athlete. However, it is the perception of the wrestlers that
our coaches are not effective in providing specific exercises in order to better acquire the correct technique; and
in the teaching the tactics of the technique.

Evaluation of coaches in terms of development of the athletes physique and condition:

In this category, athletes were asked to make comments in line with the following questions:

Physical condition program is applied by which | feel secure. A conditioning program by which we can cope with
our competitors is implemented. A comprehensive physical condition program is applied. A comprehensive plan
is implemented for my physical readiness throughout the year.

Our athletes have declared that such exercises are made when there is short time to matches. They especially
stated that there is no long-term written program and that no program is applied regularly.

Evaluation of coaches in terms of preparing for a competition and during competitions:

In this category, athletes were asked to make comments in response to the following questions: Our competitors
are well scouted and analyzed. We are prepared for various situations that we may encounter during matches.
He/she gives recommendations on how | shall use my skills in matches. He/she gives recommendations on how |
am going to concentrate during matches. Tactics given during matches are understandable and achievable.
He/she has a coherent attitudes and behavior.

Replies of the athletes contained some contradictions with the earlier identified expectations. The authors
observed that athletes have made evaluations in a coarse manner, and they weren’t very considerate. They
stated that simple analyses are made when evaluating their competitors. Tactics given during the match are
generally not heard and they are not comprehensible.
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Evaluation of coaches in terms of social aspects.

In this category, athletes were asked to make comments in response to the following questions: My coach is a
good listener. Besides my sports life, he/she is interested in the other aspects of my life. | can share my personal
problems with him/her confidently. He/she organizes social activities. He/she is patient during all exercises.

It was determined that the coach’s attribute that is the most influential on the athletes is their social aspects. Most
of the athletes participating in the study expressed that they are pleased with social aspects of the coaches who
are training them. However, they expressed that none of the coaches celebrated their birthday and few gave
presents to their athletes because of their success.

Analysis results of evaluations of study group are given below according to certain variables.

Table 2. Analysis results of the study group according to the age variable

: . — 2 Difference
Scale dimension Age N X Ss X p (U test)
(@)16-20 | 19 | 2.60 | .59
Physique and (b)21-25 | 24 | 2.71 | .50
condition (c)26-30 | 15 | 2.66 | .54 5447\ 142
(d)31+ [ 11| 227 | 45
(@)16-20 | 19 | 2.19 | .26 ab
Technical (b)21-25 | 24 | 1.93 | .34 .
development (0)26:30 | 15 | 1.93 | .25 | 2998 | 019 a-c
(d)31+ | 11 | 2.03 | .33
(@)16-20 | 19 | 355 | .43 ab
" (b)21-25 | 24 | 2.88 | 40 . -
Competition (c)26:30 | 15 | 2.96 | 45 20.280 | .000 :_ccj
(d)31+ | 11 | 3.00 | .28
(@)16-20 | 19 | 3.88 | .44
. (b)21-25 | 24 | 3.93 | .38
Social (c) 2630 | 15 | 3.86 | .48 5.758 124
(d)31+ | 11 | 421 | 31

*p<0.05
Statistical differences were determined for the 16-20 age group of the study group for the technical development

and competition sub-dimensions. It is seen that athletes at a lower age is evaluating their coach more positively
in comparison to the other age groups.
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Table 3. Analysis results of the study group according to the sporting age variable

. . Sporting < 2 Difference
Scale dimensions age N X Ss X p (U test)
(a) 1-3 3 | 216 | .28
Physique and (b) 4-6 11 | 2.47 .56
condition () 7-9 24 | 283 | 55 | (104 | 067

(d) 10 + 31 | 251 | .49
(a) 1-3 3 [ 213 11

Technical (b) 4-6 11 | 2.26 .25 . b-c

development (c)7-9 24 | 1.98 .35 9.750 | .021 b-d
(d) 10 + 31 | 194 | 28

(a) 1-3 3 [ 372 | .25 ac

" (b) 4-6 11 | 350 | .48 . )

Competition () 7-9 54 | 3.11 13 16.423 | .001 zg
(d) 10 + 31 | 289 | 41
(a) 1-3 3 | 38 | .23

. (b) 4-6 11 | 3.65 | .34 . b-c

Social (c) 7-9 54 1 2.05 10 9.328 | .025 b-d
(d) 10 + 31 | 398 | .43

*p<0.05

Statistically significant differences are determined between groups according to the sporting age, when study

group evaluated their coaches in terms of the technical development, competition and social sub-dimensions.

It

is observed that evaluation of coaches is more negative for technical development and competition dimensions as

the sporting age increases.

Table 4. Analysis results of the study group according to the educational status variable

Scale Educational N = Ss X2 D Difference
dimensions status (U test)
(a) Secondary 2.29 | .29
Physique and Sc. 4.10 128
condition (b) High School | 30 | 2.54 | .58 5 '
(c) University 33 | 271 | 51
(a) Secondary 6 | 2.09 | .27
Technical Sc. 7.97 019+ b-c
development (b) High School | 30 | 2.12 | .31 4 '
(c) University 33191 | .30
(a) Secondary 6 | 3.08 | .60
- Sc. 8.48
Competition = High School | 30 | 3.30 | 49 | 5 | ‘0% b-c
(c) University 33 | 2.92 | .39
(a) Secondary 6 | 3.83 | .15
. Sc.
Social (b) High School | 30 | 3.97 | .44 | 894 | 639
(c) University 33 | 3.95 | .44
*p<0.05

Statistically important differences are specified between groups when study group evaluated their coaches
according to the education status variable. It is determined that this difference resulted from students receiving

education in university, and students studying in university have evaluated their coaches more negatively.

DISCUSSION

In this study, opinions of wrestlers about their style of perceiving professional skills of the coaches are examined.
With this purpose, scale filled out by the athletes and results of interviews made after filling out the scale are

evaluated together.

72.5% of the participants being at age 21 and older expressed confidence that the replies given to the questions
are given with their own free will without any prejudice, thus the replies are correct. It was determined that 42.1%
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and 47.8% of the participants are receiving education, respectively in high school and university, thus athletes
with whom interviews are made are educated. However, it is established that students studying in the university
are evaluating their coaches more negatively. Thus, 81% of the athletes interviewed having at least 7 years of
sports background is an indication that they have the necessary perspective to carry out an evaluation.

In the evaluation of coaches by the athletes participating in the study in terms of technical development; no
problem is detected on the subjects of displaying the techniques, correction of faults and giving opportunity and
time for the formation of a style specific to the athlete. However, coaches are found inefficient in enhancing with
specific exercises in order to develop the correct technique and teaching the tactic of the technique. Thomas and
Lee (1991) have stated that a relation based on trust should be established between coach and athlete, and they
both should work toward the improvement of their relationship (12).

United Kingdom Coaching Strategy Association (2002) has defined the coach as informative, assessor, advisor,
researcher, instructor, supervisor, organizer, helper and motivator; and specified some of the skills that he/she
should have to fulfill these roles. Some examples are: He/she should comprehend learning process and training
principles well, be able to detect skills of the young generation, plan training programs satisfying requirements of
each athlete, and should lend assistance to athletes to acquire new skills (13). Additionally, the American National
Youth Sports Coaches Association (2003) has indicated in their code of conduct that a coach should improve
himself/herself continuously in order to have the infrastructure required to teach the skills, strategies of instruction
and evaluation techniques related to their sport (14).

As a result of statistical analysis, it is seen that athletes at a younger age are evaluating their coaches more
positively in comparison to other age groups. This situation is detected as athletes at younger ages do not have
the required experience to make comparison between coaches.

When athletes evaluated their coaches in terms of developing the athlete’s physique and condition, they declared
that such exercises are applied when there is only a short time until matches. They especially stated that there is
no long-term written program and that no program is applied regularly. Preparing a training program is one of the
main purposes of sports organizations in some countries. For example, the United States National Olympic
Committee expresses that a coach should prepare efficient and required training programs (15).

Responses of the athletes to questions related with their evaluations of coaches in terms of preparing for
competitions and during competitions contained some contradictions. It is observed that athletes have made
evaluations on a coarse basis, and they weren’t very considerate. They stated that simple analyses are made
when evaluating their competitors, but it is not detailed. They stated that tactics given during the match are most
often not heard, and they are not comprehensible. Acak and Acak (2001) recommended that brief instructions
should be given in the short time available during competitions. For example, instructions like “perform the
technique quicker” or “raise your head” can be given; instructions other than these can confuse the athletes (16).

The results of statistical analysis draws attention to the fact that coach evaluations are more negative in the
technical development and competition dimensions as the sporting age increases. Agak and Acgak (2001)
recommend that the coach should plan and utilize tactical exercises before the competition, and should work in
coordination with the athletes. The athlete should believe and rely on his/her coach. However, this is not always
the case. It has been observed that top-level athletes attach more importance to the tactical suggestions from
persons on whom they rely, while coaches of national teams have expressed that they plan tactical exercises in
general, and that they leave the decision of competition tactics to the individual athlete (16).

This study has shown that the athletes perceive the most influential attribute of the coach to be the social aspect.
Most of the athletes participating in the study have expressed that they are generally pleased with social aspects
of the coaches who are training them. However, they expressed that none of the coaches celebrated their
birthday and few gave presents to their athletes because of their success. Wampbell and Jones (1994) indicate
that rewarding the athletes is the most effective factor among the motivating factors. Coaches should be careful
about the punishments and rewards they give. They expressed that rewards and punishments given wrongly may
influence performances of the athletes in a negative way (17). It is considered that participant athletes wrestle
crudely, they do not go into detail, they are far from certain terms and they perceive wrestling different from
socialization or being social. Thus this consideration is seen as the obstacle that prevents them to make
detailed evaluations.
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These results show that not all coaches have the required professional skills to train athletes who aspire to be
champions in world and Olympic competition. The most glaring shortcoming in some coaches is their failure to
make long-term athlete training plans. It is important to test the professional skills of all wrestling coaches and to
correct their shortcomings by means of a continuous training model. It then follows that the assignment of
coaches should be made according to their knowledge and skills.
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AHHOTALMKA

Llenbto gaHHOro nccnepoBaHusa siBRsieTcs onpeaeneHne Tunos 60pLOB NO MX BOCIPUATUIO NPOdeCCUOHanbHbIX
HaBbIKOB CBOMX TPEHEPOB, a TaKkke onpeaenieHne nx NonoXMTENbHbIX U OTpuuaTenbHbix gencteuii. Cybbektamu
uccnepoBaHusa Gbinn 69 cnopTcMeHOB-A06poBONnbLUEB B Bo3pacte OT 16 go 34 neTt, KOTOpble SABMSMMCb
aKTUBHbIMM BopLaMn 13 pasnuyHblx permoHoB Typuuun. [aHHblie Obinv cobpaHbl C MOMOLLBIO MMYHOMO UHTEPBLIO.
PesynbTatel gaHHOrO uUCCNeaoBaHUs MOKa3bIBAlOT, YTO MEHee OMbiTHble CMOPTCMEHbI OLIEHMBAKOT CBOWX
TpeHepoB Gonee no3antMBHO. CTaTUCTUYECKM 3HAYMMble pasnuMunst Obliv OGHApyKeHbl B UX BOCMPUSATUAX
TEXHUYECKOro PasBUTKSA, KOHKYPEHLMM U coumarnbHbiX cybcdepax CBOUX TPEHEPOB, COrfacHoO onbiTy 6opLoB.
Bonee HeraTuBHbIE OLEHKM Takke ObliM OOHapyXXeHbl B TEXHWYECKMX M COpEBHOBATENbHbIX cdepax no mepe
yBenu4yeHusi onbiTa. bBbINo BbISBNEHO, YTO CTyAEHTHI, Nony4yawlwme obpa3oBaHMe B yHMBEPCUTETE, OLIEHUBAKOT
CBOWX TpeHepoB Oonee HeratMBHO. CMNOPTCMEHBI, y4acTByOLWME B UCCIEg0BaHNN, 3asiBUW, YTO OHWU LOBOJbHbI
CBOVMMW TpeHepamu BO MHOIMMX OTHoweHusAx. OpHako ObINo yCTaHOBMEHO, YTO TPeHepam 4acTo He xBaTaeT
OO0NTOCPOYHOM MUCbMEHHOW MporpamMmmbl CreumnansHON MOArOTOBKM C LIENbl pasBUTUSA NPaBUMbHON TEXHUKA, U
YTO TPEHEPbI HE BCEr4a KOMNETEHTHbI B aHanm3e NpoTMBOMNOCTaBNSEMbIX KOHKYPEHTOB.

KntoueBble cnoBa: 6opbba, TpeHepckue HaBblKW, B3aMMOOTHOLLEHWE TPEHepa U CropTCMeHa.

BBEOEHUE

CnopTcMeHbl MOryT OLEHWUTb CBOW OTHOLUEHWS C TPeHepaMu Kak XOopoLive Wnu nroxue Kak pesynbTaT CBOWX
OXunaaHWi oT TpeHepoB. HekoTopble (akTopbl, TakMe Kak Bepa B TEXHUWYECKMe 3HaHWUA TpeHepa unu ero
noBeAeHVe BO B3aVIMOOTHOLLEHUSX CO crnopTCcMeHamu obycnaBnvBaloT AaHHble oxuaaHus. [lo HabnogeHusam,
TpeHep paccMaTpuBaeTCs KakK YYTKUIW, couuanbHbll M BCeMW nioOMMbIA, €eCcrnvM  YCNoBUA TPEHUPOBKU
GnaronpusaTtHble. [lepemeHHble akTOpbl TakMe Kak, MOAroTOBKa TPEHEepPOM CrMOPTCMEHOB, MeToAbl 0byveHus u
TaKTUKK, OOLLEHNE N MOHMMaHWe COouMarnbHOW NCUXOMorMM CNopTCMEHa, BCe 3TO BMMSET Ha B3aMMOOTHOLLEHMWE
Mexay TPeHepoM 1 cnopTcmeHoM. Ecnim Bce dakTopbl oTBeYaoT TpeboBaHMsaM, OT TpEeHepa OXuaarT TOro, YTo
OH OygeT ynpaBnsTb KOMaHgon u cnoptcmeHamu. Kaxgoe AencTBre W pelleHve TpeHepa AOMKHO B MepByo
odyepedb OCHOBbIBaTbCA Ha 3aboTe O CnopTCMeHax, a 3aTeM Ha yBenuYeHWW BO3MOXHOCTWM CMOPTCMEHOB
KkOoMaHgbl Beimrpath (1).

Woodman (1993) 3asaBumn, 4Tto MpyM pPacCMOTPEHUN B3AMMOOTHOLLUEHUA TpPEHep-CMOpPTCMEH, KBanudukauum
TPEHEPOB TaKKe BaXHbl, Kak W KBanudukaumm crnopTcMeHoB (2,3). Bbino ycTaHOBMEHO, YTO CyLLECTBYHOT
a(PEeKTUBHBIE TPEHEPCKME METOAbl, paccmaTpuBalolne crnopTcMeHoB U TpeHepoB. CornacHo Weinberg wn
Gould, cnopTcMeHbl OXMaatoT noxeasbl 1 0004PAOLNX CMOB CO CTOPOHbI UX TPEHEPOB MPU TOYHOM BbIMOMHEHNM
aencteust unu npuéma. OHM yTBEpXKOatoT, YTO TPEHepbl AOJMKHbI YAacTO MCMOMNb30BaTh NOXBany AN paspaboTku
abdeKTUBHOrO TpeHepckoro cTunsi. OHW ykasanu, YTo BCero nub godpoxenartenbHas ynbibka cnopTcMeHam B
KayecTBe Harpagbl npuaaetr UM yBepeHHOCTM(4). OTu pes3ynbTaTbl NOKa3blBAOT, YTO BO B3aUMOOTHOLLEHUSIX
TpeHepa ¥ CNopTCMEHA MMEIT 3HAYEHUE NCUXororndeckne hakTopbl, U YTO TPEHepPbl AOMKHbI UMETbL XOpoLlee
npeacTaBrneHne O CBOMX COOCTBEHHbIX JIMYHBbIX XapaKTepUCTMKax B LEMsX CO3[4aHWs COrfacoBaHHOMO
B3aumoaencTausi co cnoptcmeHamm (5).

ATneTbl 0XugalwT, 4To TpeHep OydeT uUMeTb OpraHM3aToOpCKue HaBblKM, U YTO OH/OHa Hauny4wum obpasom
opraHusyeT CropTCMEHOB AN TPEHUMPOBKM U copeBHOBaHwWi. Zhang, Wall, Smith (2000) ykaszanu, 4TO
LenecoobpasHOCTb COPEBHOBATENbHOW NpOrpamMmmbl, NepemMeHHble (hakTopbl, kKacalowmecs AHs, BpeMeHn MmaTtya,
MOrofHble YCMOBMWS, 3pUTENM BCE 3TO CBHA3AHO C MOSIOXUTENbHOW pPe3yrnbTaTUBHOCTbIO CcrnopTcMeHoB (6).
CnopTcMeHbl OXuAalT, YTO UX TPEeHep OopraHusyeT coumasbHble COObITUSA, 3KCKYpCUM, OnpeaeneHHbln OOCyr,
no3aboTuTCA O CMOPTMBHbIX MPUHAAMNEXHOCTSAX M 0060pyAoBaHWM M onpedenqT ux coceden no KomHaTe B
COOTBETCTBUMN C OKpyXKaroLleln OOCTaHOBKOM narepsi unmM copeBHoBaHWs. CMOpPTCMeHbl Takke YyBCTBYIOT, UTO
TpeHep HeceT OTBETCTBEHHOCTb 3a BbIOOp pavioHOB ANs TPEHUMPOBOK, A0 KOTOPbIX ferko gobpatbes, He
3aTpaumBas MHOro BpemeHu (7).

CI'IOpTCMeHbI TPEHNPYKTCA Nnoa CUIbHbIM AaBlieHneM U HaxogAaTCA non CUullbHbIM BITUAHUEM KOHKypeHTHOVI
cpenpbl. OHn MOTYyT UCNbITbIBaTb CTpecc n ,EI,I/ICKOM(bOpT 0o, BO BpeMsA U nocrne copeBHOBaHUA, B 3aBUCUMOCTU OT
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0COBOEHHOCTEN COPEeBHOBaHNSA. YenoBekoM, KOTOPbI AOIDKEH HayuynMTb MeTogam Gopb0bl C TAaKMM AaBneHVEM,
sABNseTca ux TpeHep. lMoMumo ycunuin no ynyyweHnto ou3n4eckorn NogroToBKM CMOPTCMEHOB (BbIHOCNMBOCTD,
cura, CKOpOCTb, MMOKOCTb, KOOpAWMHAUUSA), TPeHepbl OOIPKHbI 0becneyntb CBOMX aTfieTOB WMHCTPYKUUSMW MO
Bonpocam nntTaHuna, MoTmeaumm n nepnogn4HOCTN TPEeHNPOBOK.

UepTbl XapakTepa, a Takke couuanbHble M MCUXONornyeckme noTpebHOCTM Yy pasHbiX MNogen pasnuyHbl.
CnopTcmeHbl oXunaatoT OT CBOEro TpeHepa YyTKOCTM M TeprneHus B AaHHOM npouecce pa3sutus (8). Ons
obecneyeHnss pasBuUTUA pe3ynbTaTUBHOCTU HEOOXOAMM BCECTOPOHHWW aHanua cnoptcMmeHa. OnpegeneHve
YPOBHSA MOTOPHbIX, TEXHUYECKUX M TaAKTUYECKUX XapaKTepUCTUK, KOTOopbiMW obnagaeT CnopTCMEH, BbisiBNEHWE
KOHKPETHbIX MPUYMH Heydaun U KOppPeKTMpoBka OOy4YeHMs, B COOTBETCTBUM C HEOOXOOUMOCTBH) CUCTEMHOrO
aHanm3a (9). TpeHep gomkeH obnagaTb CNOCOBHOCTLIO pacKpbiBaTb TanaHTbl cnopTcMeHoB. OH/OHa AOMmKeH
ObITb B COCTOSIHMN MMETb AEeN0 C NCUXOMNOrMYEeCKUMmN NpobrneMamm, ¢ KOTOPbIMY CTarnkMBalTCA aTneTbl, Kaxabln
N3 KOTOPbIX MOXET MMETb pas3fnuyHble uHAMBUAyarnbHble OCOOEHHOCTU. TeprneHue, LeneycTpemreHHOCTb U
0ob6ayMaHHble MOAXOA4bl MOTyT NMpMBECTM TpeHepoB k ycnexy (10). Mpu BbINOSIHEHWMM BCEro 3TOro TpeHep OOJIKEH
OelcTBOBaTb CNpaBedIMBO MO OTHOLLEHMIO KO BCEM CriopTCcMeHam 6e3 NpeaB3ATOCTU 1 NPeanocChISIoK.

Ycnex TpeHepoB B LENOM OLlEHMBAETCS yCnexom CnopTcMeHoB. OaHako npu onpoce CnopTCMEHOB Mbl BUAMM,
YTO AOEWCTBMSA TpeHepoB npuobpeTarT M3BEeCTHOCTb. Mbl HaleneHbl M3yuuTb cnocod BocnpusTua Gopuamm
ycrnexa MX TPEHEpPOB MO OTHOLUEHWUIO K TOMY, KaKk OHW MPOSIBNAOT CBOM NpodecCcuoHanbHble U coumarnbHble
HaBbIKMW.

METO[bI

B nccnegoBaHun npyHMManu ydactue 69 cnoptcMeHoB-400OpOBONbLEB B Bo3pacTe oT 16 go 34 neT, koTopble
ABMSANMCb aKTUBHBIMW BopLamMn U3 pasnuyHbIX perMoHoB Typumu. Ha nepBomM aTane Mbl UCKanu OTBET Ha BOMPOC
“kakoBbl OXxugaHua GopLoB OT cBoux TpeHepoB?” [aHHas nHdopmaumsa bbina Heobxoauma Anst onpeaeneHns
KpuUTEpUeB oLEeHKM GopuoB 1 TpeHepoB. C 3Ton Lenbio ncnonb3opann “Lkany oueHkn TpeHepos ans 6opuos”
(11). OaHHas wkana cocTouT U3 AByx pasgenos ¢ 20 Bonpocamu B KaXaoM, CBA3aHHbIX C IMYHON nHopMaumen
1 OeACTBUSIMU TPEHEPOB.

Ha BTOpOM 3Tane vccrnefoBaHWst Ucnonb3oBanock 20 BOMPOCOB AMS ONpeAernieHnss KpUTepMEB OLIEHKM MyTeMm
npoBefeHUs MHTEPBbLIO CO crnopTcMeHamu. CnopTCMEHOB MOMPOCUMNN HE TOMbKO 3anofHWUTb LUKany, HO "
NpOBEPUNN y4acTMe TPEHEPOB B JMYHOM pPa3BUTUM CMOPTCMeHOB. bbino 3agaHo 20 BonpocoB B 4 OCHOBHbIX
KaTeropusx:

5. OueHka TpeHepoB B NnaHe TEXHUYECKOrO pa3BUTUS,

6. OueHka TpeHepoB B nniaHe manyeckon opMbl 1 COCTOAHUS,

7. OueHka TpeHepoB B MNnaHe NoAroTOBKM K COPEBHOBAHMIO U BO BPEMSI COPEBHOBAHWN,

8. OueHka TpeHepoB B NnaHe couunarnbHbiX 0COOEHHOCTEN.
CopepxaHve kaTteropuii 6bII0 paclIMpeHo ¢ TeM, YToObl aTneTbl CMOMN Nyylle NMPOKOMMEHTUPOBATb UX, U
CMOPTCMEHOB MOMPOCUIM OLIEHUTb CBOMX TPEHEPOB B COOTBETCTBMM C AaHHLIMW MOA3arofioBKaMu.

5. OueHKa TpeHepoB B NnaHe TEXHUYECKOro pa3BUTUSA aTNneToB:
B goaHHOM kaTeropum paccmaTpyBaloTCa TakMe BOMPOCHI: MPaBUIIbHO NPOAEMOHCTPMPOBATL NPUEMBI, UCMPaBUTb
HeJo4eTbl, YNydWwnTb cneymdudeckme ynpaxHeHus ans OOCTUXKEHUS MPaBUSIbHOW TEXHWUKM, 00Y4UTb TaKTMKam
TEXHUKK, 0becneynTb BO3MOXHOCTb M BPEMS A1 pa3BUTUSA CTUMS, XapakTepHOro Ans CNopTCMeHa.

6. OueHKa TpeHepoB B NiiaHe pa3BuTusa usnyeckom popMbl U COCTOSHUSI CMOPTCMEHOB:
B paHHOW KaTeropuMu CMOPTCMEHOB MOMPOCUNM MPOKOMMEHTUPOBATL OTBETbI Ha Crneaylolme BOMpOChI:
MpumeHsieTca dusnyeckas nporpamma, B KOTOPOW S YyBCTBYHO cebsa B 6e3onacHocTu. Peanuayetcsa nporpamma
obulent uanyeckor MOOroTOBKM, C MOMOLLBI KOTOPOW Mbl MOXEM CMNpPaBUTbCA C HAWWMW COMEPHUKaMM.
MpumeHseTcs KomnnekcHasa nporpaMmma u3an4eckom NoarotToBkn. KomnnekcHbId nnaH ans moen dusmnyeckomn
NMoArOoTOBKM peanu3yeTcsl B TeYeHne BCEro roaa.

7. OueHKa TpeHepoB B NfaHe NOAroTOBKU K COPEBHOBAHUIO U BO BPEMsi COPEBHOBAHUN:
B paHHOW KkaTeropuu CnopTCMEHOB MOMPOCUNN MPOKOMMEHTMPOBATb OTBETbI Ha criegywowme Bonpocbl:  Mel
TWwaTenbHO Habnogaem 3a conepHMkamu U aHanuampyem mx. Mbl MOArOTOBMNEHbI K PasfMyHbIM CUTYaUUsM, C
KOTOPbIMU Mbl MOXEM CTONKHYTbCS1 BO BpeMs Mmatya. OH/OHa JaeT pekoMeHgauuu, Kak a9 JOIDKEH MCMNOoSb30BaTh
CBOW HaBblkK B MaTtyax. OH/OHa gaeT pekoMeHpaumMuM O TOM, Kak MHE CKOHLEHTPUPOBATbCHA BO BPEMS MaT4yen.
TakTvka OencTBuiA, NONy4YeHHass BO BpeMsi MaT4yen, NoHsaTHa u goctmwkumma. OH/oHa MMeeT npaBurbHble
OTHOLLUEHMS N NOBeAEHNE.
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8. OueHKa TpeHepoB B NilaHe counanbHbIX 0COGEHHOCTEN:
B paHHOM KaTeropum CNopTCMEHOB MOMPOCUNM MPOKOMMEHTMPOBATbL OTBEThbl Ha crieaylowue Bonpockl: Mown
TpeHep — xopowwun cnywartenb. [MoMUMO CMOPTUBHOM XM3HU OH/OHA MHTEpEecyeTCcsa OPYrMMU acrnekTaMmu MOewn
XU3HWU. A MOry C nonHbIM OOBEpMEM MNOAENUTLCA CBOMMW NUYHbIMKM nNpobriemamn ¢ HuMm/c Hen. OH/oHa
opraHusyet obLiecTBeHHble MeponpuaTus. OH/OHa NposiBRseT TeprneHne BO BpeMs BCEX TPEHUPOBOK.

OueHkn ob6obLwimnn 1 pasBepHynu B CBeTe OTBETOB, OaHHbIX atnetamu. [laHHOe uccnegoBaHue SABMSETCS
KayeCTBEHHbIM U KONMMYECTBEHHbIM MCCcregoBaHNEM.

AHAINMU3 OAHHbIX

CraTuctnyeckuii aHanua gaHHbIX Onpoca, Mofy4YyeHHbIX oT 69 6opLoB, y4acTBOBaBLUMX B MCCedoBaHMK, Obin
BbIMOMHEH C WCMONb30BaHMEM KOMMIEKCHOW nporpammbl SPSS ([NakeT nporpamm o6paboTkn CTaTUCTUYECKNX
AaHHbIX 00LWWEeCTBEHHbIX Hayk) (17.0):

1. YactoTa 1 npoueHTHble pacyeTbl ObliM NpoM3BeAeHbl C LENnbl YCTaHOBMEHUA pacnpegeneHus obpasua B
COOTBETCTBMU C AemorpadnyeckMMm NepeMeHHbIMU.

2. Tect Kpackena-Yonnuca (KW) ncnone3oBancs anst OLueHKn ypoBHSA anddepeHumnanmm Touek, NonyyYeHHbIX Co
WKanbl B COOTBETCTBUW C HE3aBUCMMbIMU NepemMeHHbiMKn, a U-kputepun MaHHa-YuTHW mcnonb3oBancs Ans
onpeaeneHnst ICTOYHUKa pasnmuns. CTaTUCTUYECKUMI YPOBEHb 3HAYMMOCTHM Obin NPUHSAT B kavecTBe p<0,05.

PE3YJIbTATbHI

Ta6nuua 1. BospacT, obpasoBaHue n onbIT 6opua

BenuyuHa n %
Bospact

16-20 19 27,5
21-25 24 34,8
26-30 15 21,8
31-Bbllle 11 15,9

YpoBeHb 0Opa3oBaHuA
CpeaHsist Wwkona 7 10,1
Crapuwas wkona 27 42,1
B yHuBepcutete 33 47,8
OnbIT 60pLOLI (NeT)

1-3 net 2 3
4-6 net 11 16
7-9 net 24 35
10 neT u BbllWE 32 46

OueHKa TpeHepoB B NilaHe TEXHUYECKOro pasBMTUSA CMOPTCMEHOB:

B naHHOI kaTeropuv paccmaTpuBaloTcs Takue Bonpockl: MNpaBUnbHO NPoAeMOHCTPUMPOBaTL NPUEMbI, UICNPaBUTb
HeJoYeThl, YNydlWuTb cneuuduryeckme ynpaxHeHus Ans JOCTUXKEHUSI NPaBUIbHOW TEXHMKM, 0BY4UTb TakTUMKam
TEXHWKM, 06ecrneynTb BO3MOXHOCTb U BpeMs ANs pa3BUTUS CTUNS, XapaKTepHOro Ans CrnopTcMeHa.

Bbino onpegeneHo, 4TO HET HUKakMx npobnem B AEeMOHCTpauuu MNpUEMOB, WCMPaBEHUN HELOYETOB U
obecneyvyeHn BO3MOXHOCTM U BPEMEHU AN pasBUTUS CTWUMSA, XapaKTepHoro ansi cnoptcmeHa. OgHako y 6opuos
co3JaeTcsi BneyatneHme, YTo Halmn TpeHepbl He3MEKTUBHBI B NpeoCTaBNeHnM cneunarnbHbIX TPEHUPOBOK Mo
YNy4LLIEHWIO NPaBUILHOTO BbINOMHEHNUS TEXHUKM, @ Takke B 00YYEHUM TaKTUKU TEXHUKN.

OueHKa TpeHepoB B NiaHe pa3BuTtus dunsnyeckom (popmMmbl U COCTOSSHUA CNOPTCMEHOB:

B paHHOW KaTeropuu CMOPTCMEHOB MOMPOCUM MPOKOMMEHTUPOBATL OTBETbI Ha crneaylowme BOMPOChHI:
MpumeHseTcs umanyeckast nporpamma, B KOTOpow A YyBcTBY0 cebs B 6esonacHocTu. PeanuayeTtca nporpamMmma
obLien cusmyeckon MOAroTOBKA, C MOMOLLbI KOTOPOW Mbl MOXEM CMpPaBWUTbCS CO CBOMMW COMEPHUKaMW.
lMpumMeHseTca KoMnrekcHaa nporpamMmma u3n4eckon noaroToBku. KoMmnnekcHbIn nnaH Ans moen husn4eckon
NoAroTOBKW peanu3yeTcsi B Te4eHue BCero roaa.
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Hawwm cnopTcMeHbl 3asiBUNK, YTO Takue TPEHUPOBKU MPOBOASTCS, KOra €CTb KOPOTKUIM MPOMEXKYTOK BPEMEHW [0
maTtyeir. OHM 0COBEHHO OTMEeTWUNU, YTO OTCYTCTBYET AOJSITOBPEMEHHasl NMUCbMEHHasi mporpamma, U 4YTo HeT
nporpamMmebl, MPUMEHSIEMON PerynsipHo.

OueHka TpeHepoB B njiaHe NoArotoBkKM K CopeBHOBaHUIO U BO BpemMA COpeBHOBaHMﬁI

B naHHOM KaTteropum cnopTCMEeHOB Mnonpocunn npoKOMMEeHTUpOoBaTb OTBETbl Ha chneayrouine BONpPOChl: Mbl
TwartenoHoO Habngaem 3a conepHMkamMmn n aHanunsnpyem ux. Mbl noaroTtoBneHbl K pa3nnyHbIM CUTyauunam, C
KOTOPbIMU Mbl MOXEM CTOJIKHYTbCA BO BpeMaA MaTt4ya. On/oHa paet pekomMmeHaaumnn, Kak 4 goJnKkeH NCnorb30BaThb
cBou HaBbiku B Matyax. OH/oHa gaet pekomeHaaumnm o ToM, Kak MHE CKOHUEHTPUpOBaTbCA BO BpeMA MaT4yen.
TakTuka Oencreum, nony4yeHHada BO BpeMd MaTyen, noHATHa M pgoctmxkmma. Od/oHa umeet npaBuiibHblIE
OTHOLWEHNA n noseageHne.

OTBeTbl aTNeToB HECKOSIbKO npoTmnBopeYnnin  paHee BblIABJIEHHbIM OXWOAHUAM. ABTOpr OTMETUINN, 4TO0
CrnopTCMeHbl caenann oueHKN B FDYGOVI MaHepe, n 4YTO OHU He ObInM o4YeHb BHUMaTENbHbI. OHW 3asBUNK, YTO
npn oOueHKe UX COnepHuUKoB OblnM caenaHbl npocCTble aHanus3bl. TakTuka gencreun, nony4yeHHaa BO BpeEMA
Marya, B LLlenom He Gbina yCnblllaHa 1 OHa He Obina OO0CTynHa Onsd BOCNpUATUA.

OueHKa TpeHepoB B NinaHe couunanbHbIX 0COGEHHOCTEN:

B paHHOW KkaTeropuMm CnNopTCMEHOB MOMPOCUNM NPOKOMMEHTUPOBATL OTBETHLI Ha criegywlowme Bonpockl: Mon
TpeHep — Xopowunn cnywartenb. [1oMrUMO CNOPTUBHOWM XN3HM OH/OHa MHTEpecyeTcs APYrMMKU acrnekTamn Moew
XM3HW. £ MOry C MOMHbIM AOBEeprveM MoAenuTbCsa MOUMWM NUYHbIMKM npobnemamun ¢ Hum/C Hen. OH/OHa
opraHusyet obLiecTBeHHble MeponpusaTusa. OH/OHa NPosABNSAET TepreHne BO BPeMS BCEX TPEHUPOBOK.

Bbino yCTaHOBJ1IEHO, 4TO K Ka4veCctBaM TpeHepa, OKa3biBawLinM Hanbonbllee BINUSIHNE Ha CrNopTCMEHOB,
OTHOCATCA coumanbHble 0COBEHHOCTM. bonbwnHCTBO U3 CNOpTCMEHOB, Yy4YacTBYyROLLKUX B WUCCNeaoBaHUN,
3asBUNN, YTO OHW OOBOJSbHbI COLManbHbIMU OCOOEHHOCTSAMM TPEeHepPOoB, KOTOPbIE UX TPEHUPYIOT. OpHako oHu
3adaBUIn, YTO HM OOMH N3 TpeHepoB He npasgHoBarl CBOW O€eHb poXaeHna U NoYTU HUKTO He Adapun nogapkos
CBOMM aTrneTam no noesoay nx ycnexos.

AHanua pe3ynbTaTtoB OLUEHOK rpynnbl UccnenoBaHnda npueeeH HWMXe B COOTBETCTBUM C onpedeneHHbIMU
nepemMeHHbIMI.

Tabnuua 2. Pe3ynbTathl aHanusa nccnegoBaTenibCKON rpynnbl COrnacHo BO3PacTHON NepeMEHHON

BenuuuHa wkKanbl BospacTt N X Ss | X? P OTtnuumne (U
TecT)
(@)16-20 |19 | 260 | 59
®Pusnyeckana c¢opma u | (b) 21-25 24 12,71 .50
cocTosme ()26:30 |15 | 266 | 54 | >*7 | 142
(d)31+ |11 |227 |.45
(2)1620 |19 | 219 | .26 "
TexHuueckoe (b)21-25 |24 | 193 | .34 S
paseuTme (2630 |15 [103 | .05 | 2998 | 0197 jac
(d)31+ 11 [2,03 | .33
(2)16-20 |19 | 355 | .43 "
(b)21-25 |24 | 2,88 |40 L
KoHkypeHuma ()2630 |15 | 296 | .45 | 2»2%0 | 0007 jac
(d)31+ 11 [3,00 |.28
(@)1620 |19 |3,88 | .44
CoumnanbHble (b) 21-25 24 | 3,93 .38
ocobeHHoCTH (02630 |15 | 386 | .48 | >/>° |12
(d)si+ |11 421 | .31
*p<0,05

CTaTncTuyeckre pasnmuus Gbinu onpeaeneHsl Ans BO3pacTHOW rpynnbl 16-20 neT uccnefoBaTenbCkon rpynmel B
nnaHe TEXHUYECKOro pa3BUTUS U KOHKYPEHTHbIX cybcdep. BuaHo, 4to cnopTcmeHbl Gonee monogoro BospacTta
OLIEeHMBAIOT CBOEro TpeHepa Gonee NO3UTUBHO MO CPaBHEHMUIO C APYrMMU BO3PACTHLIMM rpynnamMu.
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Ta6nuua 3. PesynbraThl aHanusa WCCNeooBaTenbCKOW rPynMbl B COOTBETCTBUM C MEPEMEHHOR CMOPTUBHOIO
Bo3pacTa

CnopTusH OT1nnuue
BenuuuHa wkanbl | bin N X Ss X? p U

Bo3pacT (U rec)
dunsunyeckasn (2) 1-3 3 2,16 | .28
cdopma un EE)) ;‘:g ;411 ;’g gg 7,154 | .067
cocrosnne (d) 10 + 31 | 2,51 | .49

(@) 1-3 3 2,13 | .11
TexHuveckoe (b) 4-6 11 12,26 | .25 . | b-C
passuTtue () 7-9 24 1198 |.35 9,750 | .021 b-d

(d) 10 + 31 |1,94 |.28

(@) 1-3 3 3,72 | .25 ac

(b) 4-6 11 | 350 | .48 o |0
KoHkypeHuUus (c) 7-9 24 311 | .43 16,423 | .001 S?j

(d) 10 + 31 | 289 | 41

(@) 1-3 3 3,86 | .23
CouunanbHble (b) 4-6 11 | 3,65 | .34 « | b-C
0cobGeHHOCTU () 7-9 24 | 4,05 | 42 9,328 | .025 b-d

(d) 10 + 31 398 | .43

*p<0,05

Cratnctnyecku CywleCTBEHHbIE pas3yindna onpegendarTcda Mexay rpynnamm B COOTBETCTBUM CO CMNOPTUBHbIM
BO3pacToM, Korga wuccriegoBsaTtesibCkaa rpynna oueHuna CBOUX TpeHepoB B MJ1aHE TEXHUYEeCKOro pas3BUTUA,
KOHKYpEeHUUN N coumnarnbHbIX cy60¢)ep. BbIno oTMe4eHo, 4YTo C yBENMM4YEHNEM CNnoOpTUBHOIO BO3pacTa OLUEHKa
TPEeHepPOB B MiiaHe TEXHNYECKOro pa3Bntmnda N nSMepeHmnAax KOHKypeHUnn CTaHOBUTCA bonee HeraTMBHON.

Tabnuua 4. Pesynbratbl aHanusa MWCCNeOoBaTerNbCKOM rpynnbl B COOTBETCTBUM C MNEPEMEHHOW YPOBHS
obpasoBaHusi

BenuuuHa YpoBeHb N X ss | X2 D OTnuuue
LwKanbl ob6paszoBaHuA (U TecT)
(a) CpegHss 6 |229 |.29
®dusunyeckasn kona
cdopma u (b) Ctapwas 30 | 2,54 | .58 | 4,105 | .128
cocTosiHue kona
(c) YHusepcutet | 33 | 2,71 | 51
(a) CpegHsas 6 2,09 | .27
Lwkona
TexHu4yeckoe (b) Ctapwas 30 (2,12 | .31 | 7,974 | .019* | b-c
pa3BuTue Lwkona
(c) YuuBepcutet | 33 | 1,91 | .30
(a) CpeaHss 6 3,08 | .60
LwKona
KoHKypeHLus (b) Crapwas 30 | 3,30 |.49 | 8,485 | .014* | b-c
LwKona
(c) YHusepcutet | 33 | 2,92 | .39
(a) CpeaHss 6 3,83 | .15
LwKona
ggg‘g‘::::;;ﬁ (b) CrapLas 30 | 3,97 | .44 | .894 | .639
Wwkona
(c) YHueepcutet | 33 | 3,95 | .44
*p<0,05
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CTaTUCTMYECKN CYLLECTBEHHbIE pasfinyvsl ONpeaensTcsa Mexay rpynnaMu, Korga uccregoBaresibekas rpynna
OLieHMBana CBOMX TPEHEPOB B COOTBETCTBUM C NMEPEMEHHON YpOBHsi 06pa3oBaHus. bBbino ycTaHOBMEHO, YTO
CTyZEeHTbI, nonyyarolime obpa3oBaHue B YHUBEPCUTETE, U CTYAEHTbl, 00yYaloLLMecss B YHUBEPCUTETE, OLEHUIIM
CBOWX TpeHepoB Goree HeraTMBHO.

OBCYXOEHUE

B paHHOM wnccnegoBaHWM paccMaTpuBanmMcb  MHeHMst OopuoB MO  MOBOAY MX CTUNS  BOCMPUATUSA
npodeccuoHanbHbIX KadecTB TpeHepoB. C 3TOM LEenbi CMOPTCMEHbI 3anofHWAM  LWKany, W pes3ynbTaThbl
WHTEpPBbIO, cAeNaHHbIX NOoCcne 3anofiHEHMS LWKarbl, ObiN OLeHEHbl BMeCTe.

72,5% y4yacTHMKOB B BO3pacTe 21 rog v craplle Bblpa3vnn yBepeHHOCTb B TOM, YTO OTBETbl, AaHHble Ha
BOMNpOChKI, 6bINM NpegocTaBneHbl N0 cBoen cobcTBeHHON Bore, 6e3 Kakon-nMbo nNpeaB3siTOCTW, TakuM 06pasom,
OTBEThI BEPHbl. BbIno ycraHoBneHo, 4to 42,1% u 47,8% y4acTHUKOB Mofy4atoT oOpa3oBaHMe B CTapLUen LiKone
N yH/MBEpCUTETE COOTBETCTBEHHO, TakMM 0Opa3oM, CMOPTCMEHbI, Yy KOTOpbIX Opanv WMHTEPBbIO, MOMyYalT
obpasoBaHve. OpHako ObINO YCTAHOBMEHO, YTO CTYAEHThbl, Mnonyyawuwme obpa3oBaHue B YHUBEpCUTETE,
OLleHMBalOT CBOUX TpeHepoB Bonee HeratMBHO. Takum o0b6pa3om, 81% NPOUHTEPBBLIOMPOBAHHbBIX CMNOPTCMEHOB,
UMELNX, NO MeHblUel Mmepe, 7 neT CNOpTUBHOIO OMbiTa, SABMSETCA NPU3HAKOM TOro, YTO Y HUX €eCTb
HeobXxoaUMbIN OMbIT ANt OCYLLLECTBEHUS OLIEHKM.

Mpn oueHKe TpeHepoB CO CTOPOHbI CMOPTCMEHOB,  MPUMHMMAOWMX YyyacTue B MCCNegoBaHWM, B NnaHe
TEXHUYECKOrO pasBUTUA, HUKaKUX Npobrnem no Bonpocam OTOOpaeHWst TEXHWKW, UCNpaBrieHUs HEOOYEeTOB WU
npeaocTaBneHMn BO3MOXHOCTU U BpeEMEHU Ans (OPMMPOBaHUA CTUNA, XapaKTepHOro Ans CnopTcMeHa,
obHapyXeHo He 6bino. OpHako Obina BbisiBNeHa He3(EKTMBHOCTbL TPEHEPOB B YBENUYEHUN CneumdUYecKmx
TPEHUPOBOK C LENbi0 pasBUTUS MPaBUNIbHOM TEXHUKM U OOy4YeHUst TakTuke TexHukn. Thomas mn Lee (1991)
3asBUI, YTO MeXay TPEHEPOM W aTneToM OOIMKHO ObiTb YCTAHOBIIEHO OTHOLUEHME, OCHOBAHHOE Ha JOBEpUM, U
4YTO OHM 00a JOSMKHBI paboTaTe B HAaNpaBNeHWMU Yy4dLlleHNst CBOUX B3aMMOOTHOLLEHUI (12).

Accoumaumsa TpeHepckon cTpaTermm Benukobputanum (2002) onpegenuna TpeHepa kak WHGOPMAaTMBHOIO
aKcnepTa, KOHCymnbTaHTa, WCCNegoBaTens, WHCTPYKTOpa, PYKOBOAWUTENS, OpraHmM3atopa, MNOMOLLHUKa W
MOTMBaTOpa, U yKasarna HeKOTopble HaBblKM, KOTOPbIMW OH/OHA AOMXeH obragatb AN BbINOMHEHUS OaHHbIX
ponen. HekoTopble Npumepbl: OH/OHA AOMMKEH XOPOLLO NMOHMMAaTb NPoLEecC 0By4YeHUs U NPUHLUMMBLI TPEHNPOBKM,
ObiTb B COCTOSIHUM pPacKpbiTb HaBblKM MOMOAOr0O MOKOMEHWS, MNaHMpoBaTb NporpaMMbl  TPEHUPOBKMY,
yooBneTBopasA TpeboBaHMsA KaxAoro arnerta, M OOSKeH OKasblBaTb MOMOLLb CNOpTCMeHam B MpuobpeTeHun
HoBbIX kayecTB (13). Kpome TOro, AmepukaHcKas HauMoOHarnbHas accouuauus MONOAEXHbIX CMOPTUBHbIX
TpeHepoB (2003) ykasana B CBOeM KOAEKCe MOBEeAeHWs, YTO TpeHep OOSKeH MOCTOSHHO COBEepLUeHCTBOBaTLCA
Ans TOro, YTo6bl UMETb CTPYKTYPHYto 6a3y, Heobxogumyto Ans 06ydYeHns HaBblkaM, MeTogam OOy4YeHUS U OLLEHKM
TEXHWK, CBA3aHHbIX C UX Bugamm crnopta (14).

B pesynbTate CTaTUCTMYECKOrO aHanusa BWAHO, YTO CMOPTCMEHbl MMaflero Bo3pacTa OLEHWBAaKT CBOMX
TpeHepoB 6onee NO3MTUBHO MO CPABHEHUIO C APYrMMU BO3pacTHbIMK rpynnamu. [aHHas cuTyaums obbsacHseTcs
TeM, YTO CNOPTCMeHbI Gonee Monoaoro Bo3pacTta He MMelT HeOBXOAMMOrO OnbITa AN CPaBHEHUS TPEHEPOB.

Korga cnopTCcMeHbl oOueHMBanuM CBOWX TPEHEpOB B MNnaHe pasButus uandeckorm OpMbl U COCTOSHUSA
CMOPTCMEHOB OHM 3asABUNK, YTO AaHHbIE TPEHUPOBKM UCMONb3YIOTCA TOMBKO B TEX CRy4vasx, Korga eCctb KOPOTKUN
NMPOMEXYTOK BpeMeHu Mexay MaTyamu. OHWM 0COBEeHHO OTMEeTWNKW, YTO OTCYTCTBYET AONTOCPOYHas NUCbMEHHas
nporpamma, a Takke HeT nporpaMmMmbl, KoTopas Obl mcnonb3oBanack perynsapHo. [logrotoBka yyebHON
nporpaMmmsbl iBNSETCS OAHON U3 OCHOBHbLIX LIENEn CNOPTUBHLIX OpraHM3auni B HEKOTOPLIX cTpaHax. Hanpumep,
HauwoHanbHbin  Onumnuinckmn  komuteT CLUA BblpaxaeT MHEHWE, 4YTO TpPeHep [AOSMKEH MNOArOTOBUTL
cooTBeTCTBYOLWME 3hDEKTUBHBIE Y4ebOHbIe nporpammbl (15).

OTBeTbl aTNeToB Ha BOMPOCHI, KacalLmMecs Ux OLEHOK TPEHepOB B MiaHe NoAroTOBKU K COPEBHOBAHMAM U BO
BpeMs COPEBHOBaHWW, codepXanu HeKoTopble NpoTMBOope4Yns. Bbino oTmeyeHo, YTO CNOpPTCMEHbl caenanu
OLEHKN JOCTaToOYHO rpybo n Obinn He oYeHb BHUMAaTEmbHbl. OHWU 3a8BWMKM, YTO MPU OLLEHKE CBOUX COMEPHUKOB
ObINV BbINOMHEHbI MPOCTbIE aHanu3bl, a He NogpobHble. OHKM yKkasanu, YTO TakTUKa AEeNCTBMN, NOMyyYyeHHas BO
BPEMsl MaT4ya, 4YacTo He Obina ycrnbllwaHa u He Obina goctynHa ans Bocnpustus.  Acak m Acgak (2001)
pekomeHaoBanu, YTobbl KOPOTKME MHCTPYKLMK BbinNn AaHbl B KOPOTKUIA MPOMEXYTOK BPEMEHU, LOCTYNHLIN B X0o4€e
copeBHOBaHW. Hanpumep, mMoryT ObiTb OaHbl MHCTPYKUMM Kak “BbIMOMHAN npuem ObicTpee” unu “nogHumm
ronosy”; Apyrne MHCTPYKLMU MOTYT 3anyTaTb COPTCMEHOB (16).
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PesynbTaTbl cTaTMCTUYECKOro aHanu3a obpallaloT BHUMaHWe Ha TOT (PaKT, YTO C yBENMYEHWEM CMOPTMBHOIO
BO3pacTa OLEHKN TPEHEepOB CTAaHOBATCS Gonee HeratMBHbIMU B MfaHe TEXHWYECKOro pPas3BUTUS U M3MEPEHMUN
KOHKypeHuun. Acak n Acak (2001) coBeTytoT, YTO TPEHEP OOIPKEH MITAHMPOBATb U UCNONb30BaTb TakTUYECKMEe
TPEHUPOBKU Nepes COpPeBHOBAHWEM, U OOIMKeH paboTaTb, B3aMOOENCTBYyA CO cnoptcMeHamu. CnopTCMeHbI
OOJKHbl BEepUTb W nonaratbCA Ha CBOEro TpeHepa. O,D,HaKO 9TO He Bcerga Tak. Bbino OTMe4YeHO, 4TO
CNOpPTCMEHbI ©ornee BbICOKOrO YPOBHA yaoenawT 6onblle BHUMAHUSA TaKTUYECKUM npepnoxeHnam Tex nuu, Ha
KOTOPbIX OHW nonarakTcd, B TO BpeMaA KaK TpeHepbl HauWMOHarbHbIX C60prIX Bblpa3niin MHeHue, 41O OHU
NNaHUPYKT TaKTU4ECKMe TPEeHUPOBKU B LESIOM U BO3naratroT pelleHne CopeBHOBATElIbHbIX TAKTUK Ha KaXXagoro
aTtneta B otAaensHocTu (16).

[daHHOe wuvccnegoBaHve Mokasano, YTO K KayecTBam TpeHepa, OKasblBalowMM Haubornbliee BnugHME Ha
CMOPTCMEHOB, OTHOCATCS coumarnbHble 0COBEeHHOCTU. BOMbLUIMHCTBO aTNeToB, y4acTBYHOLMX B UCCNEAOBaHUM,
BbIPa3nnn MHEHME, YTO OHW, B LENIOM, AOBOJSIbHbl COLUMAarnbHbIMU OCODEHHOCTAMU TPEHEPOB, KOTOpbIE WX
TpeHupytoT. OAHaKO OHWM COOBLUMMM, YTO HM OOWMH U3 TPEHEPOB He NpasfgHOBarn CBOW AeHb POXAEHUS W MOYTU
HUKTO He Japwi nogapkvM CBOMM cCriopTCMeHaM no crydato ux ycnexa. Wampbell n Jones (1994) ykasanu, 4to
HarpaxgeHne CnopTCMEHOB SBMsSieTCA cambiM 3P(PEKTUBHLIM CpeauM MOTUBMPYIOLLMX (PaKTOpoB. TpeHepsl
OOMMKHbI ObITb OCTOPOXHbI C HakasaHusMM K noowpeHusimn.  OHM BbIPA3UNN MHEHME, YTO OLMNBOYHLIE
NMOOLLPEHUA M HakasaHWsi MOryT OKa3aTb HeraTMBHOE BIUSIHWE HaA pe3ynbTaTUBHOCTb crnopTcmeHoB (17).
CuunTaeTcs, YTO CNOPTCMEHbI-y4aCTHUKN BoptoTcs rpybo, OHM He BOAKOTCA B AeTanu, OHM ANeKu OT HEKOTOPbIX
TEPMUMHOB W BOCNPUHUMAOT 6GopbOy MHaye, HeXenu YCTaHOBMEHUE MEXIMYHOCTHbBIX OTHOLIEHMI. Takum
obpa3om, 3Ta TOYKa 3peHUs paccMaTpuMBaETCA Kak NPEensaTCTBME, He NO3BOMsLee UM caenatb nogpobHbie
OLLEHKM.

[JaHHble pe3ynbTaThbl NOKa3bIBalOT, YTO HE BCE TPEHEpbl MMET HeobxoanMble NpodeccroHarnbHbIe HaBblkM Ans
TPEHVPOBKW aTNeToB, KOTOpble CTPEMATCA CTaTb YEMMMOHAMW MMPa U ONMMMUICKUMM YemnuoHamu. CambiM
CYLLECTBEHHbIM HeOOCTaTKOM HEKOTOPbIX TPEHEpPOB SIBMSIETCS WX HEeCcnocobHOCTb CO3[aHusi [ONroCPOYHbIX
MNaHOB MOAFOTOBKM CMNOPTCMEHOB. BaxHO npoBepsTb npodeccuoHanbHble kavyecTBa BCEX TPEHEepOB,
TpeHupylowmx 60pLUOB M MCNPaBNAaTb MX HEQOCTATKM C MOMOLLbIO MOAENU HenpepbiBHOro obyyeHus. OTcioga
crneayeT BbIBOJ, YTO Ha3HayYeHNe TPEHEPOB AOMKHO AenaTbCs COrfacHO UX 3HaHWAM U HaBblKaM.
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ABSTRACT

Introduction: Weight loss in many sports particularly in weight category sports is very important, since it can play
a major role in the success of athletes. The purpose of this study was to compare the effects of rapid and gradual
weight loss protocols on body composition, aerobic capacity, and anaerobic power in trained wrestlers.

Methods: 22 trained wrestlers (mean age: 20 to 25 y) volunteered to participate and were randomly assigned into
two rapid (group 1) and gradual (group 2) groups. Participants in group 1 lost their weight during 48 hours using
traditional methods, while subjects in group 2 did it according to a well-designed diet over a span of 12 days. All
subjects were asked to reduce approximately 4% of their body weight. Prior and after the weight loss
interventions, body composition, aerobic capacity, and anaerobic power were measured via Bruce and Wingate
tests.

Results: Results showed that rapid weight loss caused to a significant reduction in aerobic capacity, and
anaerobic power (p<0.05), while there was no significant reduction in body fat percentage. Significant reduction in
body fat percentage and anaerobic power were observed in the gradual weight loss group (p<0.05); however,
there was not any significant reduction in aerobic capacity.

Discussion — Conclusions: In comparison of these two weight loss protocols, gradual weight loss leads to a
lesser decrease in wrestlers’ fitness and performance compared to the rapid methods.

Keywords: Rapid weight loss, Gradual weight loss, Body composition, Aerobic capacity, Anaerobic power,
Wrestlers

INTRODUCTION

Weight loss is a major factor in the achievement of success in many sports such as wrestling. Today, wrestling is
done across different weight categories, so that the wrestlers, considering the size and position of their body, try
to manage their body weight to perform their best and achieve better results. Related studies show that wrestlers
lose from 3 to 20% of body weight prior to competitions. Unfortunately, the peak levels of weight loss takes place
in the last days and/or the day before weigh in. Since wrestlers annually participate in 15 to 30 competitions, it is
not unusual that losing weight would be repeated many times during the competition season (13,22)

The majority of wrestlers lose their weight by a combination of different methods including food restriction, fluid
deprivation, and sweating by heat or exercise. Among these methods, dehydration through sweating is most
common (4). In 1997, within 33 days, three collegiate wrestlers died in the presence of their coaches while losing
weight rapidly prior to a competition (by wearing plastic suits and performing intense exercise). They had reduced
a large amount of their weight in the previous two to three months, and they tried to lose the last 3-4 kg of their
body weight between 3 and 12 hours before the weigh in (19).

In research examining the effects of dehydration on athletes’ performance using diuretic drugs, the wrestlers
reduced 2 to 3% of their body water. This measure resulted in 3 and 6% decrease in their performance in 1500
and 5000 m running (4). Thermal and training dehydration methods both lead to a reduced plasma volume. With
more than a 2% body water loss, endurance performance will be reduced; however, it does not seem to effect
strength (3). Many investigations have been conducted regarding the impact of rapid weight loss on various
physiological and psychological factors in weight class athletes, and the results, with minimal disparity, confirm
the negative effects of rapid weight loss on physiological and psychological factors (3). The related research
findings indicate that weight loss may cause metabolic disorders as well as a decrease in the functional capacity
of the muscles, so that a recovery period of 16.5 h with replacement of water and food could not compensate for
the detrimental effects of weight loss (11).
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Currently, to maintain the health of the wrestlers, sport science professionals measure the wrestlers’ body fat and
establish a minimum weight from a determination of the maximum weight that a wrestler can reduce from fat loss
and still maintain fitness (16). In this regard, Rashidlamir et al. offered a diet-based method to reduce weight in
wrestlers, which is preferred by wrestlers over the traditional methods (13).

The present study is based on previous research findings regarding the negative impacts of rapid weight loss on
wrestlers’ performance and also considers the fact that body composition, aerobic capacity, and anaerobic power
are major factors affecting the wrestlers’ performance. We applied the gradual weight loss method (13), in a
design to match the actual conditions of competition based on the new regulations developed by FILA. These
include such as a new law in which each wrestler should compete at least 5-3 match in half of a day with a
minimum rest of 20 minutes. Moreover, the time between weigh-in and competition as well as the time and
number of tests performed by subjects were matched to actual wrestling events. The athletes were evaluated on
their performance using competitive imagery tests.

METHODS

This study is a semi-experimental study. Among trained wrestlers living in Khorasan-Razavi province, 22
wrestlers with mean age of 22.5 + 2.3 and BMI of 23.9 £ 2 volunteered to participate in the study. Then, they were
randomly assigned into either a gradual (experimental) or acute (rapid) weight loss groups. The aim of the study
was to reduce 4% of the wrestlers’ weight by the two approaches and then evaluate and compare the effects of
weight loss on body composition, aerobic capacity, and anaerobic power.

Participants in the rapid group reduced their weight during 48 hours via traditional methods (severe diet, fluid
restriction and use of the sauna). Participants in gradual group were monitored and evaluated to determine the
amount and type of food intake. They were then directed to reduce their weight according to the Rashidlamir 12
day method shown in table 1.

In this method, there are three, four-day periods. In each period in the first three days a decrease in nutrition
occurred and on the last day a return of the diet to the previous period. In the first period, the subjects decreased
their food intake by 10% for three days (lunch and dinner) and then they returned to their usual eating habits on
the fourth day (daily dietary habit before the protocol). In the second period, first they decreased their food intake
by 20% for three days then they return to 10% on the fourth day. In the third period, first they decreased their food
intake by 30% for three days then they return to 20% on the fourth day. There was no limitation on drinking water
and no decrease in breakfast, but the subjects avoided fat in all meals. This method of weight loss is the adjusted
form of Movahedi’s method which is developed by the investigators (10).

Prior and 14 h after the weight loss, body composition was measured at 8 AM after an overnight fast using Body
Composition Analyzer. Also, in pre-test between 2.5 and 3 PM, aerobic capacity, and anaerobic power were
measured by Wingate (arm and leg) and Bruce tests, respectively (Table 2). The subjects, then, began to relax
and eat from 3.5 to 5.5 PM. Participants in rapid group after 48 h (the duration of acute weight loss) and their
counterparts in gradual group after 12 days (the duration of gradual weight loss) were weighed again at 6 PM.
After weighing they rested up to 10 PM while were using usual diet. In the next day at 8 o'clock, post-test body
composition was measured at 8 AM after an overnight fast. Subjects, then, ate breakfast at 8.30, rested until 11,
ate the lunch at 11.30, and rested again up to 2 PM. Post-test evaluations were conducted between 2.30 and 4
PM, and participants began to rest and eat (Table 3).

Table 1: 12 day weight loss method to decrease food intake for wrestlers

1%day | 2"day | 3“day | 4"day | 5"day | 6"day | 7"day | 8"day | 9"day | 10™day | 11"day | 12"day
Reduction Eating
in lunch 10% | 10% 10% | as 20% | 20% |20% | 10% | 30% | 30% 30% 20%
usual
Reduction Eating
in dinner 10% | 10% 10% | as 20% | 20% | 20% | 10% | 30% | 30% 30% 20%
usual
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TABLE 2. Protocol before weight loss
Step | Activity Time
1 Measurgment of body 8 AM
composition
2 Breakfast (Food First) 8.30 AM
3 Rest 9to 11 AM
4 Second feeding (lunch) 11:30 AM
2.30-3 PM
1 Warm Up (10 minutes)
5 Measurement of upper body anaerobic power
(Arm Wingate-30 seconds)
. 3 Active Rest (walking and stretching) (2 minutes)
5 Performance testing ggff onr]riinnnge{ eosft S 4 Measurement of lower body anaerobic power
(leg Wingate-30 seconds)
5 Active Rest (walking and stretching) (2 minutes)
6 Measurement of aerobic power
(Bruce Protocol-10 to 15 minutes)
6 Nutrition and Rest Third 3:30 to 5:30 PM
] Acute weight loss arou during 48 hours before weigh in via traditional methods
7 Reduction of 4% of body 9 group (severe diet, fluid restriction and using sauna)

weight

Gradual weight loss group

during 12 days before weigh in (gradual method)

Table 3. Protocol after weight loss
Steps Activity Time
Measurement of
1 body composition 8 AM
5 Breakfast (First 8:30 AM
Food)
Rest 9to 11 AM
4 Second feeding 11:30 AM
(lunch)
2:30 and 4 PM
1 Warm Up (10 minutes)
2 Upper body test of anaerobic power
(arm Wingate) (30 seconds)
3 Active Rest (walking and stretching)
post test 1 (2 minutes)
4 Lower body test of anaerobic power
(leg Wingate) (30 seconds)
5 Active Rest (walking and stretching) (2 minutes
6 Test of aerobic power (Bruce)
(10 to 15 minutes)
First Rest 20 minute rest and water consumption
1 Upper body test of anaerobic power
(arm Wingate) (30 seconds)
5 Testing Testing 2 Active Rest (walking and stretching)
Schedule ost test 2 (2 minutes)
P 3 Lower body test of anaerobic power
(leg Wingate) (30 seconds)
4 Active Rest (walking and stretching)
(2 minutes)
Second Rest | 20 minute rest and water consumption
1 Upper body test of anaerobic power
(arm Wingate) (30 seconds
2 Active Rest (walking and stretching) (2 minutes)
Lower body test of anaerobic power
posttest 3 3 (leg Wingate) (30 seconds)
4 Active Rest (walking and stretching)
(2 minutes)
6 Nutrition and Rest 4:30 to 6 PM

Third
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Participants: The population of this study was trained wrestlers with a history of at least 5 years of continuous
practice. They have all participated in national competitions and all of them had at least a provincial or national
championship rank.

Statistical analysis: The data were analyzed using Kolmogorov-Smirnov, one-way ANOVA, paired and
independent sample T-tests, and repeated measures tests, at the minimum significant level of p<0.05 by SPSS
16.

RESULTS

1. The average of weight loss in both groups was equal and approximately 4% of their body weight. In the acute
weight loss group, there was a slight reduction, but not significant change compared to their levels prior to weight
loss (t=2.01, p=0.071) in body fat percentage (BFP). In the gradual weight loss group, the reduction in body fat
percentage was statistically significant in comparison with BFP levels in before weight loss period (t=7.71, p
<0.01). Moreover, there was a significant difference between changes in body fat percentage between the two
groups (t=3.52, p=0.002).

Table 4. A comparison of the wrestlers' body fat percentage before and after the weight loss
phase (P<0.05=*)

Groups Statistical data M SD
. body fat percentage before weight loss 16.05 5.29

Group 1 (acute weight loss) body fat percentage after weight loss 15.29 5.49
. body fat percentage before weight loss 15.3 4.48

Group 2 (gradual weight loss) body fat percentage after weight loss *12.77 4.31

2. In the acute weight loss group, subjects’ maximal oxygen uptake (VO,max) was significantly decreased after
weight reduction (t=2.95, p=0.014). But in the gradual weight loss group, change in VO,max was not significant
(t=-1.62, p=0.13). Furthermore, there was a significant difference between changes in VO,max between the two
groups (t=-3.35, p=0.003).

Table 5. A comparison of the wrestlers' VO,max before and after the weight loss phase
(P<0.05=*)

Groups Statistical data M SD
. VO,max before weight loss 47.63 7.48

Group 1 (acute weight loss) VO,max after weight loss *44.45 7.54
. VO,max before weight loss 47.27 6.27

Group 2 (gradual weight oss) VO,max after weight loss 48 6.94

3. Tables 6 and 7 represents within-group changes in measured variables at different stages (pre-test to post-test
3) for both acute and gradual weight loss groups. In the gradual group, the average lower body maximum power
(peak power) did not decrease significantly (in post-test 1 and 2) (p>0.05). However, the average of other
measured parameters in both acute and gradual groups (from post-test 1 to 3) was significantly decreased
(p<0.05).
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Table 6. A comparison of the wrestlers' anaerobic power (hand Wingate) before and after the weight
loss phase (P<0.05=*) Watts/kg body weight

Groups Statistical data M SD
Pre-test 308.03 62.86
Group 1 (acute weight loss) Post-test 1 *248.77 48.74

Post- test 2 *213.27 48
Peak power (arm) Post- test 3 *198.59 48.43
Pre- test 307.66 63.67

*
Group 2 gadulweighlos9) | b 5 e
Post- test 3 *282.38 64.73
Pre- test 217.03 24,72
Group 1 (acute weight loss) Post- test 1 *184.42 32.85
Post- test 2 *164.61 36.19
Post- test 3 *146.31 35.45
Average power (arm) Pre- test 221.15 37.34
*

Group 2 (gradual weight loss) Egi: ::: % *5(1)23 3377579
Post- test 3 *197.91 42.88
Pre- test 103.56 26.59
Group 1 (acute weight loss) Post- test 1 *69.69 21.82
Post- test 2 *46.96 13.59
Min power (arm) Post- test 3 *41.52 8.75
Pre- test 103.2 44 .34
. Post- test 1 *96.44 42.81
Group 2 (gradual weight loss) Post- test 2 *90.51 2113
Post- test 3 *86.16 40.34

Table 7. A comparison of the wrestlers' anaerobic power (lower body Wingate) before and after the
weight loss phase (P<0.05=*) Watts/kg body weight

Groups Statistical data M SD
Pre-test 709.7 44.84
Group 1 (acute weight loss) Post-test 1 *616.32 77.57

Post- test 2 *562.38 74
Peak power (leg) Post- test 3 *527.3 72.38
P g Pre- test 712.78 132.47
. Post- test 1 683.59 111.8
Group 2 (gradual weight loss) Post. test 2 666.63 97 23
Post- test 3 *661.88 97.57
Pre- test 485.77 61.16
Group 1 (acute weight loss) Post- test 1 *467.83 61.03

Post- test 2 *436.5 63
Post- test 3 *407.03 58.38
Average power (leg) Pre- test 540.95 93.59
. Post- test 1 *535.71 92.62

Group 2 (gradual weight loss) Post. test 2 *529 59 921

Post- test 3 *524.47 92.6
Pre- test 308.39 52.78
Group 1 (acute weight loss) Post- test 1 *287.39 45.45
Post- test 2 *251.43 40.96
Min power (leg) Post- test 3 *215.29 46.22

P g Pre- test 322.62 4238
. Post- test 1 *316 45.42
Group 2 (gradual weight loss) Post. test 2 *308.62 2484
Post- test 3 *306.29 44.69
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4. As can be seen in Table 8, in between-group comparison, there are significant differences between the two
groups in all measured parameters (p<0.05).

Table 8. Results of repeated measures ANOVA design (P<0.05=%*)
Statistical data F P
Peak power (arm) 4.48 0.047
Average power (arm) 4.49 0.047
Min power (arm) 4.4 0.049
Peak power (leg) 4.45 0.048
Average power (leg) 6.34 0.02
Min power (leg) 6.57 0.019

DISCUSSION — CONCLUSIONS

Body composition: The results of this study show that there is a statistically significant difference in changes in
body fat percentage between two acute and gradual weight loss groups (p=0.002). This result seems reasonable,
because based on the results from other studies, severe diets cause a disturbance in body metabolism and the
bodies tendency to ‘maintain fat storage (11). Moreover, it has been shown that a severe diet should be avoided,
because it will decrease body water and cause muscle catabolism in the process of gluconeogenesis (17).
Therefore, it is likely that the athletes who acutely reduced their weight, have reduced their lean body mass and
have lost less fat mass compared to the athletes in the gradual group. As a result, the gradual weight loss method
seems to be more efficient than acute methods to reduce fat mass.

Gornal and Villani reported that basal metabolic rate and fat free mass decrease following a low-caloric diet (5).
Similar results to the present were seen in the study by Rashidlamir when the 12-day method was introduced for
the first time, regarding changes in body fat percentage. (13). This pattern was also seen in another study
examining the effect of the 12-day weight loss protocol on overweight women, it was found that this method alone
reduced body fat percentage, and in conjunction with aerobic exercise, this effect will be increased (14). If a
person is exposed to severe caloric restriction, his/her basal metabolic rate will decrease and the body will try to
establish a connection between eating and physical activity to maintain a constant level of body fat (9). So it
follows, that the subjects in acute weight loss group should lose less fat compared to their peers in gradual group,
and the results of the present confirm this approach.

Aerobic capacity: The results showed that subjects in the gradual group did not have a significant decrease in
aerobic capacity. But, in the acute group, we saw a significant decrease in aerobic capacity (p=0.014). This is in
agreement with the study of Tipton that concluded that muscular, cardiovascular and respiratory endurance
decrease following rapid weight loss (18). Another study examined the effect of gradual weight loss for two
months (diet and wrestling training) on a 21-year-old wrestler. Results showed that despite an 8% decrease in
weight, maximal aerobic capacity was maintained (23). Results from many studies show that dehydration has an
impact on athletes’ aerobic endurance and VO,max (8). Wilmore and Costill (1994) examined the effect of a 5%
reduction in body weight through a combination of dietary restriction and dehydration on young wrestlers, and
reported a significant decrease in aerobic capacity (24), which is consistent with our results.

Previous studies have shown that water, protein and fat are lost when dehydration and food restriction occur. In
addition, the proportion of these components will continually change. For instance, if food restriction is
established, while the volume of fluid intake is reduced, more water will be lost than in a normal situation. The
problem becomes more serious when dehydration is undertaken by way of heat and/or physical activity, because
the loss of electrolytes occurs with water loss. Even after several hours of recovery before weigh-in, the problems
still remain, and the body cannot distribute its water resources to establish water and electrolyte homeostasis (3,
9).

Anaerobic power: The results indicate that maximal, average, and minimal upper body anaerobic power
evaluated by Wingate tests were significantly decreased in different stages in both acute and gradual weight loss
groups (p<0.05). However, compared to the gradual group, these decreases were much larger in all three stages
in the acute group. In regard to leg anaerobic power, the results were approximately similar to the upper body
anaerobic power, except for the maximal leg anaerobic power in stages 1 and 2, where the gradual weight
reduction group did not show any significant change (p>0.05).

Rapid weight loss through the use of sauna, plastic suits, and diuretics causes a decrease in wrestlers’ anaerobic
power (15). Researchers believe that that fast movements have a close relationship with the nervous system, and
the first impact of acute weight loss endanger the nervous system and, consequently, result in a decline in athletic
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performance. Similarly, another cause for a reduction of power generation following dehydration can be the
disruption of metabolic pathways and interference in the body's heat dissipation (15). Any disruption in the
conduction and transmission of nerve impulses and/or muscle responses to the nervous system disrupts the
nervous system activity, resulting in detrimental effects on athletic performance (15). Related studies reported
negative effects following acute weight loss.

Webster and his colleagues examined the impact of a 4.9% weight loss during 36 hours on the performance
parameters in wrestlers saw a 21.5% reduction in anaerobic power and a 9.7% decrease in anaerobic threshold
during a Wingate test (22). In another study consistent with the present study, Rankin and colleagues evaluated
weight loss effects using energy restriction and nutritional recovery after weight loss in 12 wrestlers. They
reported a significant decrease (7.6% percent) in the anaerobic performance of wrestlers (12). Wilmore and
Costill (1994), Frank (1995), Toranin (1979), and Sharkey (1990) concluded that weight loss, particularly via
dehydration, decreases athletes’ muscular endurance and results in early fatigue. Dehydration can cause a
reduction in endurance from an early acidosis in muscle fibers and blood, lower creatine phosphate storage,
reduce the buffering capacity, reduce activity of phosphofructokinase, move calcium ions from their storage
places, reduce acetylcholine synthesis, and reduce cholinesterase. (1,7,20,21).

However, some studies are not consistent with the present results. Samuel et al. showed that the reduction of
2.7% body mass via dehydration does not have any significant effect on functional ability evaluated by the
Wingate anaerobic power test (2). Hoffman et al examined the effects of water restriction on anaerobic power in
basketball players, and the differences were not significant (6).

Restriction in caloric intake effects the levels of liver and muscle glycogen which can have an important role in
athletic performance (19), it can be expected that the wrestlers who reduced their weight via acute weight loss
methods were exposed to a more severe reduction in liver and muscle glycogen stores, compared to the
wrestlers in the gradual group (even after 16 hours, the reservoir was not completely rebuilt, and this had an
effect on their performance). Additionally, previous research (4) has shown that the decrease in anaerobic power
in acute weight loss wrestlers can also be related to the reduction in plasma volume and electrolytes.

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

In general, we can state that weight loss via both gradual and acute protocols leads to a decrease in
performance; however, compared with the acute model, gradual weight loss, in addition to reducing body fat
which leads to a maintenance of lean body mass and, consequently, a maintenance of liver and muscle glycogen
levels, as well as water storage, all contribute to maintaining anaerobic performance. Therefore, this is an
effective way to reduce body weight and since it seems to be a less stressful approach, it can be used for different
age groups. Hence, our recommendation is that when athletes in weight class sports must reduce their weight,
the use of the gradual methods, such as the 12-day method presented here, provides them a better chance to
maintain their athletic performance and achieve better results, as well as their maintaining their health.
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CPABHEHUE METOAOB BEbICTPOU U NMOCTENEHHOW NOTEPU BECA, C
TOYKU 3PEHUA UX BITUAHUA HA KOMINO3ULUIO TENA, ASBPOBHYIO
PABOTOCNOCOBHOCTb U AHASPOBHYIO CUITY TPEHUPOBAHHbIX
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KPATKUA OB30P

BBeneHune: Bo MHormx Bugax cnopra, B 0COGEHHOCTU B TEX, KOTOPbIE MMEIOT BECOBbIE KaTeropuu, noTeps Beca
SIBNAETCA OYEHb BaXKHbIM 3NIEMEHTOM, MOCKOMbKY MOXET UrpaTb 3HauYUTErNbHYK ponb B ycrnexe atneta. Llenb
HaCTOALLEro nccrnefoBaHns 3akntoyanacb B CpaBHEHUN METOL0B ObICTPON M MOCTENEHHOW NOTEpU BeCa, C TOYKU
3pEHUs X BIIMSIHUS HA KOMMO3ULMIO Tena, aspobHyto paboTocnocobHOCTL M aHa3pOobHy CUny TPEHUPOBAHHbIX
6opuosB.

MeTtoabl: 22 TpeHupoBaHHbIX 6Gopua (cpegHunm BospacT: oT 20 go 25 net) OOOpPOBONBHO cCOrnacunNnUcb
y4acTBOBaTb B UCMbITAHMAX; OHW ObINKM pacnpegeneHsl B Criy4yaHOM MoOpsaKe Ha ABe rpynnbl: rpynna ObicTpon
notepw Beca (rpynna 1) v rpynna nocteneHHon notepu Beca (rpynna 2). Y4acTHuKv rpynnel 1 copocunu cBon Bec
TPaaWUMOHHBIMM MeTodaMuM B TeuyeHne 48 4yacoB, Torga Kak YneHbl rpynnbl 2 cOpocunu CcBOW Bec,
NpUAepXKMBasCh XOPOLLIO NPoAyMaHHON aueTe, B TeyeHne 12 aHel. Bcex ncnbiTyeMbix nonpocunu copocuts BeC
Tena npumepHo Ha 4%. Komno3uuna tena, aspobHas paboTocnocobHOCTb 1 aHaspobHasa cuna oueHmBanachb npu
nomoLm Tecta bpioca u Tecta BuHrenta go v nocne notepu Beca.

Pe3ynbTtatbl: Pe3ynbtaThl Mokas3anu, 4To ObiCTpass noTepsi Beca MNPMBOAWUT K 3HAYUTENbHOMY CHUXKEHMUIO
aspobHor paboTtocnocobHocTn u aHaspobHon cunbl (p<0.05), Toraa Kak nNPOLEHT >upa B OpraHusme
CYLLIECTBEHHO He yMeHbluaeTcs. CylecTBEHHOE COoKpalleHMe NpoLeHTa Xupa B opraHM3Me u aHaspoOHOM cunbl
ObINI0O OTMEYEHO B rpynne ¢ nocrteneHHon notepen Beca (p<0.05); ogHako, 3HAYNTENBHOIO CHWXKEHUST adpOoBHON
paboToCcnocobHOCTH He BbINO OTMEYEHO.

O6cyxaeHune — BeiBoabl: CpaBHeHME 3TMX OBYX METOOOB MO NOTEpPE Beca Nokasano, YTo NocTeneHHasi noteps
BECa 0Ka3blBaeT MEHbLLEE BIMAHNE HA CHUKEHME NPUrOOHOCTU 1 MPON3BOANTENBHOCTM BOPLOB NO CPaBHEHWUIO C
mMeTodamMum ObICTPON NoTepu Beca.

KnioueBble cnoBa: ObicTpas noTepst Beca, MNOCTeneHHas MnoTeps Beca, KOMMNOo3uuua Tena, aspobHas
paboTtocnocobHoCTb, aHaspobHas cuna, Gopupbl.

BBEOEHUE

lMoTeps Beca ABNSIETCSI OCHOBHbIM (DAKTOPOM ycrnexa BO MHOIMX BMAax crnopTa Kak, Hanpumep, 6opbba. CerogHs
6opbbor 3aHUMAIOTCA B pasHbIX BECOBbLIX KaTeropusx, NoaTomy 6opubl, yuuTbiBas pasmep 1 NoroXeHne CBOEro
Tena, NbiTalTCA yNpaBnsTb CBOMM BECOM C LeNb OOCTWXKEHUS Haunydwmx pesyrnbtatoB. COOTBETCTBYHOLLME
nccrnegoBaHusi NokasbiBaloT, YTO Gopubl TepsaoT oT 3 o 20% Beca Tena o copeBHoBaHWMA. K coxaneHuto,
Hambornbllasi NoTeps Beca NPOVCXOAWT B NocregHne OHW W/vnu 3a AeHb [0 B3BelunBaHus. MNockonbky Gopubl
eXerogHo npuHumarT yyactne B 15-30 copeBHOBaHMSX, BMOSIHE HOPMarbHO, 4YTO MoTeps Beca Oyadet
NPOUCXOOUTb MHOrO pa3 B TeYeHue nepuoga NpoBeaeHus copesHoBaHum (13,22).

BonbwnHcTBO ©OOpLOB cOpackiBaloT BeC MyTeM COYeTaHMsd PasfuyHblX MEeTOAOB, BKOYas MuLIEBble
OrpaHMYEeHUs, NULLIEHNE XUAKOCTU, U MOTOOTAENEHNEe, BbI3BAHHOE TEMMOM UNn OU3NYECKUMU YNPaXKHEHNAMMN.
Cpeaon atmx MeTodoB, 0Oe3BOXMBaHME 4epe3 notooTaeneHve sBnseTca Haubornee pacnpocTpaHeHHbIM
metogom (4). B 1997 roay, B TeueHne 33 gHeln ymepro Tpoe 60pLoB B NpUCYTCTBUN CBOMX TPEHEPOB, copackiBas
BeC ObICTpbIM METOAOM A0 MPOBEAEHUS COPEBHOBaHUM (OHWM HOCWUIN MMACTUKOBbIE KOCTIOMbI M BbIMOMHSAMN
WMHTEHCUBHbIE ynpaxHeHusi). OHM 3HauMTenbHO COpocuny Bec 3a npeabigylime ABa-Tpu Mecsaua, U MbiTanucb
cbpocuTb ewle 3-4 kr Beca Tena 3a nepuvog ot 3 o 12 yacos go B3BewvBaHus (19).

WccnepoBaHne BnusHUs 06e3BOXMBAHUSA Ha pe3ynbTaTbl BbICTYMneHUs O0pLOB, MCNOMb3YLWMX MOYEroHHble
npenapaTbl, Nnokasano, YTo codepxaHwe BoAbl B MX OpraHu3me cokpaliaetca Ha 2-3%. [daHHbI nokasarterb
obycnosun yxyaweHne pesyrnbtatoB Ha 3 U 6% B B6ere Ha 1500 n 5000 m (4). Tennoson meTod U MeTon
06e3BOXUBaHNS NPUBOAUT K YMEHbLUEHUIO o6beMa nnasmbl. Ecrniv opraHnsm Tepset 2% BoAbl, TO cokpallaeTcs
BbIHOCINMBOCTb; OAHAKO, 3TO He oTpaxaeTcsd Ha cune (3). bbino npoBegeHo MHOrO uccnegoBaHwuii B obnactu
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BMMSHMS MeToda ObICTpoW MOTepu Beca Ha pas3nuyHble (OU3NONOTMYECKME M MCMXOriornyeckne akTopbl y
GopLOB ONpeaeneHHON BECOBOW KaTeropuu; nofyyYyeHHble pe3ynbTaTtbl, C y4eTOM MUHUMAarbHbIX PaCcXOXAEHWUN,
NOATBEPAMIM OTpuLaTenbHoe BrmsHMe MeToda BbiCTpon NoTepu Beca Ha (PU3NONormieckne 1 NCMxonornyeckme
dakTopbl (3). CooTBETCTBYIOLLME pe3yNbTaThl UCCIEA0BaHNS NMOKa3blBAKOT, YTO NOTEPS Beca MOXeT 00yCcrnoBuTb
HapylweHne obmMeHa BeLLeCTB, a Takke CHKeHWEe (DYHKUMOHANbHOW CMOCOBHOCTU MbILLL, TakuM 0Bpasom, 4To
nepvoa BOCCTaHOBMNEHUs B TeveHue 16.5 4 c 3ameHOW BOAblI U MULLM HE CMOXET KOMMEHCUpoBaTb narybHble
nocneactens notepu seca (11).

B HacToswee Bpems, C Lenblo nogaepxaHusa 340poBbst 60pLOB, NPpodeccMoHarnbl cnopTa U3MepSOT TENECHbIN
Xnp OOpLOB N yCTaHaBNMBAKT MUHMManbHBIN BEC, MCXOAS M3 MaKCMManbHOro Beca, KOoTopbli Gopel MoxeT
cbpocuTb C NoTepen xupa, 1 Bce elle octatbes B dopme (16). B cBA3m ¢ aTum, Pawmanammp n ero coaBTopbl
NpeanoXunu MeTof AMeTbl MO CHWXKEHWIO Beca, KOTOpomy 6Gopubl OTAAKT NpearnoyTeHMe MO CPaBHEHUIO C
TpaguuMOoHHbIMK MeTogamm (13).

HacTtoslwee wccnegoBaHWe OCHOBLIBAeTCS Ha Mpedplaylinx pesynbTatax MWCCNedoBaHWKi, KacaloLMxcs
OTpULATENBHOrO BNMSHUA MeToda GbICTpOM NoTepu Beca Ha BbICTynreHne BOpLOB, a Takke pyKOBOACTBYETCS
Tem akTom, YTO KOMNo3nums Tena, aspobHas paboTocnocobHOCTL U aHaspobHas cuna ABNATCSA OCHOBHbLIMM
hakTopamMum BO3OENCTBUS Ha BbICTynneHne 6opuos. Mbl ncnone3oBanu MeTon nocrteneHHon notepu Beca (13),
HanpaBlieHHbIW Ha OOCTMXKEHME COOTBETCTBUSA (PAKTUYECKMM YCIOBUAM COPEBHOBAHWMNA, MNPEAYCMOTPEHHbIX
HOBbIMM MpaBunamu, paspadoTtaHHbeiMn FILA. K HUM OTHOCKTCS, HanpumMep, HOBbIN 3aKOH, COrMacHO KOTOPOMY
Kaxxabli BopeL, JOMMKeH COoCTA3aTbCH, MO KpawHenm mepe, B 5-3 maTtyax 3a MOMOBWHY AHA C MWHUMAaIbHbIM
otgbixom B 20 MuHyT. Kpome TOro, Bpemsi Mexay B3BELUMBAHMEM W COPEBHOBAHMEM, a TakKkKe KOMMYECTBO
UCMbITaHWIN, NPONOEHHbIX COOTBETCTBYHOLLMMY Nvuamu, Bbinm copasMmepeHbl ¢ akTUYECKMMU COPEBHOBaHUAMMN
no 6opbbe. BeiCTynneHns atneToB oL eHNBaNucb NOCPEACTBOM TECTOB C MpUMEHeHeM 06pa3os..

METOQObI

[daHHoe uccrnegoBaHue ABMASETCS NOMyaKCnepUMeHTanbHbIM uccrnegosaHem. Cpean TpeHUpoBaHHbIX 60pLOB,
XUBYLLMX B NpoBuHUMM XopacaH-PasaBu, 22 6opua, cpegHumn Bo3pacT KOTopbix coctaBngaet 22.5 + 2.3, u UMT
coctaBnser 23.9 + 2, OobpoBOMbLHO COrMacunMCb Yy4yacTBoBaTb B uccnegoBaHuu. 3ateM  OHW  6binu
pacnpegeneHbl B CriydanHOM nopsigke Ha ABe rpynnbl: rpynna nocteneHHon (3KcnepumeHTansHon) notepu Beca
1 rpynna peskon (6bicTpon) notepu Beca. Lienb nccnegosaHms 3aknioyanack B TOM, 4T00bl cbpocnTb BeC 6opLoB
Ha 4% OBymst MeTogamu, a 3aTeM OLEHUTb U CPaBHUTbL BMWSHUE NOTEPU BeCca Ha KOMMO3ULUKO Tena, aspobHyto
paboToCnoCOOHOCTb M aHAa3pPOBHYHO cuny.

Y4yacTHUKM rpynnbl NOTepn Beca ObICTPbIM METOAOM CHU3UMM CBOW BeC B TeuyeHue 48 4yacos, NpuaepXuBasiCb
TPaAMUMOHHBIX MEeTOdOB (CTporas AueTa, OrpaHMyeHue XWAOKOCTUM W MOoCelleHVe CayHbl). YUYaCTHUKU Tpymnnbl
noTepu Beca NoCTeNeHHbIM METOAOM HaxOoAWUMWCb MOA KOHTPOMEeM C Lenblo onpedeneHns Konvyectsa M Tuna
npuHMMaeMon edbl. 3aTtemMm WM NpPeanucanu CHWKeHWe Beca B COOTBETCTBMM C 12-OHEBHbIM METOAOM
Pawwngnamupa, npeactaBneHHbiM B Tabnuvue 1.

[daHHbIl MeTOoA BKNOYaeT TpW nepuoga no yetblpe AHA. B kaxgom nepuoge nuTaHve B nepBble TPU AOHS
coKkpalljaeTcs, a B MOCNedHUMN [eHb BO3BpaljaeTcd AueTta npeabigywiero nepvoga. B nepsom nepuoge,
ncnblTyemble nuua cokpaTuny notpednenne nuwim Ha 10% B TeveHne Tpex gHewn (oben v yxuH), a Ha YeTBepTbIv
OEeHb BEPHYNUCb K CBOEMY OObIMHOMY PEXMMY MUTaHWSA (EKEOHEBHBIN OUETUYECKUA PEXUM nepen anropuTMoMm
aevicteuii). Bo BTopom nepuofe oHu cokpaTunu notpebnenne nuwm Ha 20% B TedeHue Tpex OHEN, nocrne 4ero
Ha YeTBepTbI AeHb BepHynuck k pexumy B 10%. B TpeTbeM nepuoge, oHW cokpaTunm notpebnexHve nuwm Ha
30% B TeyeHue Tpex [HEW, Mocrne 4Yero Ha 4YeTBePTbIM OeHb BepHynucbk K pexumy B 20%. Kakux-nudo
OrpPaHMYEHUN Ha NUTBEBYIO BOAY M YMEHbLUEHME 3aBTpaka He YCTaHaBNMBAaNocb, OOHAKO, UCMbITyeMble fnuua BO
BCcex Orniogax nsderanu notpebneHne Xnpos. [aHHbI MeTon NOTepU Beca ABMSETCS aAanTUpOBaHHON dOpMON
meTtoga Mosaxeau, paspaboTtaHHoro nccnegosatensamm (10).

Komnosuuusi Tena muamepsinacb npv nNoMoLLM aHanuM3aTtopa KOMMO3ULIMOHHOIO cOoCcTaBa opraHuama, [0 noTepu
Beca M 14 yacoB nocne notepu Beca, B 8 yTpa nocne HOYHOro rofiogaHusa. Kpome TOro, B pamkax
npeABapuUTENbHOrO UCMbITaHUSA, B nepuog ot 2.5 o 3 Bevepa Gbina namepeHa aspobHas paboTocnocoOHOCTb U
aHaspobHon cuna tectamu BuHrenTta (pyka m Hora) u bptoca, cootBeTcTBeHHO (Tabnuua 2). Nocne aToro,
UcnbITyemble nuua oTabixanu n enu B nepuog ot 3.5 go 5.5 Bevepa. OyepeHoe B3BeLLVBaHWE NPOBOAUIIOCH B 6
YacoB Beuepa: 471 Y4aCTHMKOB rpynnbl NOTEPU Beca ObICTpbIM METOAOM — cnycTsa 48 4 (MPOJo/mKUTENBHOCTb
pes3Koro CHWXeHUs Beca), a ANs Y4aCTHUKOB Tpynnbl MOTEPU Beca MOCTEMNEHHbIM METO4OM — cnycTs 12 aHen
(NPOAOIMKMUTENBHOCTL MOCTEMNEHHONO CHWKEHWUst Beca). [ocre B3BewuvBaHMA OHWM oTabixanu o 10 Beuepa,
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npuaepxmBasicb 00bIMHOM AMeTbl. Ha cnegywwmn geHb, KOMMO3WUMS Tena oueHuBanacb B 8 yTpa nocne
HOYHOro ronofaHusi. 3atem ucnbiTyemble nuua cbeganu 3aBTpak B 8.30, otabixanm go 11, cbepann oben B
11.30, cHoBa oTabixann Ao 2 Be4vepa. OueHKa Ha OCHOBE 3aKr4YMTENbHOrO TecTa NPoBOAMNAcb B NeEpUos
mexay 2.30 u 4 gHA, 3aTeM y4aCTHUKM NPUCTyNanu K oTabixy n ege (Tabnuua 3).

Ta6nvu.|.a 1: 12-AHeBHbIl7I MeTo4 notTepu Beca, HanpaBneHHblﬁ Ha COKpaweHune nuwum, I'IOTpGGniIeMOVI
6opuamu
Oexb 1 | OeHb 2 Oexb 3 | OeHb 4 Oevb 5 | Oewb 6 | Oevb 7 | Oenb 8 | OeHb 9 | Oenb 10 | Oenb 11 | OeHb 12
CokpalleHue O6bIYHbIN
BTOpPOro 10% 10% 10% pexvm 20% 20% 20% 10% 30% 30% 30% 20%
3aBTpaka nuMTaHus
CokpalleHue O6bIYHbIN
obepna 10% 10% 10% pexvm 20% 20% 20% 10% 30% 30% 30% 20%
nuMTaHus
TABJIULA 2. [lericTBUA [0 noTepu Beca
Warn Oeicteusa | Bpems
1 MamepeHune komnosmuum Tena 8 yTpa
2 3aBTpak (CHavana ega) 8.30 yTpa
3 OT1AapIx ot 9 go 11 ytpa
4 BTopon npvem nuwm (BTOpoW 3aBTpak) 11:30 yTpa
2.30 - 3 Beuepa
1 Pasorpes (10 MuHyT)
2 N3mepeHne aHaapobHoW cunbl BEpXHEN YacTy Tena (pyka no
Crioco6 BuHrenty — 30 cekyHa)
3 AKTVBHbBIN OTAbIX (x0ap6a 1 pacTaxka) (2 MUHYTbI)
5 MNpoBeneHne TecTnpoBaHNs nposene - =
st 4 VlsmepveHme aHaapOOHOW CUMbl HUXHEN YacTu Tena (Hora no
TecToB BuHrenty — 30 cekyHa)
5 AKTVBHbIN OTAbIX (X0gp6a 1 pacTsxka) (2 MUHYTbI)
6 M3mepeHnne aspobHol cunbl
(npotokon Bptoca — ot 10 o 15 MuHyT)
6 lMuTaHue n oTabIX ot 3:30 po 5:30 Beyepa
. Ha npoTsxxeHun 48 yacos A0 B3BeLUVBaHUSA, TPAANLIMOHHBIMU
Mpynna peskoi mMeToaamu (cTporast AmeTa, orpaHUYeHne XULKOCTU 1
notepu seca ’
7 CokpalleHue Beca Tena Ha 4% noceLLeHme cayHbi)
pynna
nocTeneHHon Ha NpoTskeHUn 12 aHen [0 B3BeLuMBaHWA (MOCTENEHHbIV MeToa)
noTepu Beca

Ta6bnuua 3. JlenctBus nocne notepu Beca

Laru OenictBua | Bpemsn
1 VlsmepeHme KOMnNo3nummn Tena 8 yTpa
2 | 3aBTpak (cHa4ana efa) 8:30 yTpa
3 | O1abix ot 9 po 11 ytpa
4 | BTopoWi npuem nuwm (BTOPOI 3aBTpak) 11:30 yTpa
2:30 1 4 Bevepa
1| Pasorpes (10 MUHYT)
2 N3mepeHre aHaspo6HON curbl BepXHeii YacTu Tena (pyka no
Bunrenty) (30 cekyHa)
BaknounT. | 3| AKTMBHbIN OTAbIX (X04bba 1 pacTsikka) (2 MUHYTHI)
TecT 1 2 N3mepeHre aHaspoBHON CUIbl HXKHEN YacTu Tena (Hora no
Bunrenty) (30 cekyHa)
5| AKTMBHbIN OTABIX (XoAbba M pacTskka) (2 MUHYTHI)
6 | VM3mepeHne aapobHoii cunbl (npoTtokon Bptoca) (o1 10 o 15 MMHYT)
Mepabiit 20-MUHYTHBIV OTAbIX U NOTpebneHune Boabl
oTAbIX
1| W3smepeHue BepxHeii YacTu Tena (pyka no BuHreity) (30 cekyHa)
5 | Tectuposarve Pacnuncanne 2 | AKTVBHbIN OTABIX (xoab6a 1 pacTsikka) (2 MUHYTHI)
TecTUpoBaHua Sakmouwr. MamepeHune aHaapoBHOI CUMbI HUKHEI YacTy Tena (Hora no
TecT 2 3 -
Bunrenity) (30 cekyHa)
4 | AKTVBHbIN OTAbIX (XoAbba 1 pacTskka) (2 MUHYTbI)
Bropoi 20-MUHYTHBIV OTAbIX 1 NoTpebneHne BoAbI
oTAbIX
1 MN3mepeHve aHaapo6HOW curbl BepxHei YacTu Tena (pyka no
Bunrenty) (30 cekyHa)
Sakmount. |2 | AKTMBHbIN OTAbIX (X0Ab6Ga 1 pacTsxka) (2 MUHYTbI)
TecT 3 3 I/IsmepveHme aHadpO6HON CUMbl HUXHEN YacTu Tena (Hora no
Bunrenty) (30 cekyHa)
4| AKTVBHbIN OTAbIX (X0AbOa M pacTsxka) (2 MUHYTbI)
6 | MutaHune n otTabIxX ot 4:30 fo 6 Beuepa
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Y4YyacTHUKK: Y4YacTHMKaMWN JaHHOTO UCCIeAOoBaHWS SBNANUCE TPEHMPOBaHHLIE BOpLbl CO CTaXeM He MeHee 5 neT
HenpepbIBHOM NpakTukn. Bce oHM y4acTBOBanu B HaLMOHasbHbIX COPEBHOBAHMSAX, M BCE OHM obnaganu 3BaHWeEM
YeMMnUoHa, Nno KpamHen Mepe, Ha perMoHanbHOM NMBO HaUNOHaNLHOM YPOBHE.

Cratuctuyeckum aHanus: [aHHble Obinv npoaHanm3vpoBaHbl Mo KpuTeputo KonmoropoBa-CMmupHOBa, Ha
OCHOBE OfHOMaKTOPHOrO AMCMEPCMOHHOIO aHanusa, napHbiX W [BYXBbIOOPOYHLIX T-KpuTepueB Ans
He3aBMCKMMbIX BbIOOPOK, a Takke OblM NOBTOPHO MPOaHanU3vpoBaHbl NpY MUHMMAaNbHOM YPOBHE 3HAYUMMOCTU
p<0.05 cornacHo SPSS 16 (NakeT nporpamm 06paboTKM CTaTUCTUYECKMX AAHHbIX OOLLECTBEHHbIX HAYK).

PE3YIIbTATbI

1. B cpegHem, noTeps Beca B obeunx rpynnax coctaensina okono 4% oT Beca Tena. B rpynne peskon notepu Beca
OTMEYEHO He3HauuUTerlbHoe COKpalleHue npoueHTa xupa B opraHusme (t=2.01, p=0.071), no cpaBHEHWO C
YPOBHEM €ro cogepXaHus OO0 noTepu Beca. B rpynne mocteneHHowm noTepu Beca OTMEYEHO CTaTUCTUYECKM
3HaYMMOe COKpalleHue MpOoLEeHTa Xupa B OpraHu3me, no CPaBHEHWUIO C YPOBHEM €ro CoAepXaHus OO MnoTepu
Beca (t=7.71, p <0.01). Kpome TOro, oTMEYEHO 3HAUYUTENBHOE Pa3nMyune Mexay M3MEHEHUSMIN NPOLEHTA Xupa B
opraHmame B Ayx rpynnax (t=3.52, p=0.002).

Tabnuua 4. CpaBHeHMe NpoOLIEHTA X1pa B opraHn3me 60pLOB A0 1 Nocrie NoTepu Beca
(P<0.05=%)

pynnbl Cratnctnyeckme gaHHble M SD
Mpynna 1 (peskas noteps NPOLIEHT XXMpa B OpraHnM3mMe [0 noTepu Beca 16.05 5.29
Beca) NPOLEHT XMpa B OpraHn3me nocrne notepu seca 15.29 5.49
pynna 2 (nocteneHHas NPOLEHT XMpa B opraHn3me 4o noTepu Beca 15.3 4.48
notepsi Beca) NPOLIEHT XMpa B opraHM3mMe nocrie notepu seca | *12.77 4.31

2. B rpynne peskon noTepu Beca MakcumanbHoe notpebneHve kucnopoaa mcnbityembix (VO,Make) 3Ha4YnTeNbHO
cokpaTunock nocrne cHmwkeHust Beca (1=2.95, p=0.014). OgHako B rpynne nocTeneHHon NoTepu Beca, M3MeHeHne
VO,Makc 6bIno He3HaunTenbHbIM (t=-1.62, p=0.13). Kpome TOro, cyliecTByeT 3Ha4YMTENbHOE pas3nuyune mexay
nameHeHnsmm VO,make B aByx rpynnax (t=-3.35, p=0.003).

Ta6bnuuya 5. CpaBHeHMe VO,makc 60pLOB A0 1 nocre notepu Beca (P<0.05=%*)

pynnbl CraTuctnyeckne gaHHble M SD

Mpynna 1 (peskas noTepsi Beca) VO,makc JO noTepu Beca 47.63 7.48
VO,maKkc nocne notepu seca *44.45 7.54

pynna 2 (nocteneHHasi noTepsi Beca) VO,MmaKe i noTepu Beca ar.27 6.27
VO,maKkc nocne notepu seca 48 6.94

3. Tabnuubl 6 1 7 NpeAcTaBNSAlT BHYTPUIPYNMNOBbIE M3MEHEHUSA U3MEPSEMbIX NapamMeTpOB Ha PasnmyHbIX
cTagunsax (NpeaBapuTenbHble TECTbI U 3aKNioYMTENbHbIE TECTbI 3), KaK AN rpynnbl pe3kon noTepu Beca, Tak u Ang
rpynmnel NocTeneHHon notepu Beca. B rpynne nocteneHHom notepun Beca, CpeaHss MOLLHOCTb HDKHEN YacTn Tena
(MMKoBast MOLLHOCTb) COKpaTunach He3HauYUTeNbHO (B 3aknountensHom tecte 1 1 2) (p>0.05). OgHako cpegHee
3HayeHve ApYyrnx naMepsieMblx NnapaMeTpoB 3HaunTenbLHO cokpaTtunace (p<0.05), kak B rpynne peskon notepu
Beca, TaK U B rpyrnne nocTeneHHon notepu Beca (0T 3akntoumTenbHoro tecta 1 go 3).
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Ta6nuua 6. CpaBHeHMe aHa3po6HOM cunbl aTneToB (pyka no BuHrenTty) Ao u nocne notepu Beca
(P<0.05=*) BaTT/Kr Ha Bec Tena
Moy CraTnctuyeckne M sSD
OaHHble
MpensapuT. TecT 308.03 62.86
Ipynna 1 (peskas noteps seca) 3aKMIoumT. TeCT 1 *248.77 48.74
3aknoyunT. Tect 2 *213.27 48
MukoBas cuna (pyka) 3aknoyuT. TecT 3 *198.59 48.43
[penBaput. Tect 307.66 63.67
pynna 2 (nocteneHHas noTepsi Beca) SaKmiounT. Tect 1 ~298.78 64.16
3aknoyuT. Tect 2 *289.34 64.23
3aknoyunT. TecT 3 *282.38 64.73
[pegBaput. Tect 217.03 24.72
pynna 1 (peskas noteps Beca) BakntoyuT. Tect 1 *184.42 32.85
3aknoyuT. Tect 2 *164.61 36.19
CpenHsist cuna (pyka) 3aknoyuTt. Tect 3 *146.31 35.45
[pegBaput. Tect 221.15 37.34
pynna 2 (nocteneHHas noteps Beca) Sakniouw. TecT 1 "214.9 37.7
3aknoyuT. Tect 2 *206.7 37.89
3aknoyuTt. Tect 3 *197.91 42.88
MpegBapur. Tect 103.56 26.59
pynna 1 (peskas noteps Beca) 3aknoyuT. TecT 1 *69.69 21.82
3aknoyunT. Tect 2 *46.96 13.59
MuHumanbsHasa cuna 3aknoyuTt. Tect 3 *41.52 8.75
(pyka) [MpeaBapur. Tect 103.2 44.34
pynna 2 (nocteneHHasi noTeps Beca) Saniouw. TecT 1 -96.44 42.81
3aknoyunT. Tect 2 *90.51 41.13
3aknoyunT. Tect 3 *86.16 40.34
Tabnuua 7. CpaBHeHMe aHa3pobHOoW cunbl aTNeToB (HUXKHASA YacTb Tena no BuHrenTy) oo u nocne
notepu Beca (P<0.05=*) BartT/kr Ha Bec Tena
Mpynnb Cratuctuyeckue M SD
[JaHHble
MpenBapuT. Tect 709.7 44.84
pynna 1 (peskasa noteps Beca) 3akntoyuT. TecT 1 *616.32 77.57
3aknoyunT. Tect 2 *562.38 74
Mukosas cuna (Hora) 3aknoyunTt. Tect 3 *527.3 72.38
MpenBapuT. Tect 712.78 132.47
pynna 2 (nocteneHHas noteps BakntoyuT. TecT 1 683.59 111.8
Beca) 3aknioumT. TecT 2 666.63 97.23
3aknoyunTt. Tect 3 *661.88 97.57
[MpenBapuT. TeCcT 485.77 61.16
pynna 1 (peskasa noteps Beca) BakntoyuT. TecT 1 *467.83 61.03
3aknoyuT. Tect 2 *436.5 63
CpeaHsist cuna (Hora) 3aknoumT. Tect 3 *407.03 58.38
[MpenBapuT. TeCcT 540.95 93.59
pynna 2 (nocteneHHas noteps 3aknoyuT. TecT 1 *535.71 92.62
Beca) 3aknoumT. Tect 2 *529.59 92.1
3aknoyunT. TecT 3 *524.47 92.6
[MpegBaput. Tect 308.39 52.78
pynna 1 (pe3kas noTepsi Beca) 3akntoyuT. Tect 1 *287.39 45.45
3akno4uT. Tect 2 *251.43 40.96
MuH1manbsHas cuna 3akntoyunT. Tect 3 *215.29 46.22
(Hora) MpegBapuT. TecT 322.62 42.8
pynna 2 (nocteneHHas noteps 3akntoyuT. Tect 1 *316 45.42
Beca) 3aKn4mnT. TecT 2 *308.62 44.84
BakntouuT. Tect 3 *306.29 44.69

4. Ncxops 3 gaHHbIX Tabnuubl 8, cpaBHUTENbBHBIN aHanM3 rpynmn nokasbiBaeT Hannune 3HaumTenbHbIX pa3nuymmn
Mexay OBYMS rpynnamMu no Bcex namepsiembiM napamerpam (p<0.05).
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Ta6bnuua 8. Pe3ynbTaTbl MNOBTOPHOrO AUCMEPCUMOHHOrO aHanusa
(P<0.05=*)

Cratuctmnyeckne gaHHble F P
MukoBasi cuna (pyka) 4.48 0.047
CpegHsis cuna (pyka) 4.49 0.047
MuHumanbHas cuna (pyka) 4.4 0.049
lMukoBasi cuna (Hora) 4.45 0.048
CpegHsist cuna (Hora) 6.34 0.02
MuHuMmanbHas cuna (Hora) 6.57 0.019

OBCYXOEHUE - BbiBOObI

Komno3uuusa tena: Pe3ynbTaTbl 4aHHOIO MCCNEA0OBaHMSA NMOKa3blBAKOT, YTO MEXAY FPYMnow pes3Kkon noTepu Beca
W rpynnov NOCTENEHHON NOTepU Beca MMEKTCH CTAaTUCTUYECKM CYLLECTBEHHbIE Pa3Nuyns Mo YacTu U3MEHEHUs
npoueHTa xupa B opraHuame (p=0.002). lNonyyeHHbI pe3ynbTaT NPeAcTaBnsieTCs pa3yMHbIM, MOCKOMbKY
OCHOBbIBAETCA Ha pesynbTaTax APYrMx UCCNeaoBaHWM, B paMKax KOTOPbIX CTporne aueTbl obycnaenvsanu
HapyweHne obMeHa BeLLeCcTB W TEeHAEHUMO opraHmaMa K oTnoxeHuto xupa (11). Kpome Toro, 6bino
NPOAEMOHCTPUPOBAHO, YTO cnegyeT udberaTb CTPOron AMETbl, MOCKOMbKY OHa OOyCrnoOBMMBaeT COKpalleHue
BOAbl B OpraHn3Me M BbI3bIBAET MbILLEYHbIA KaTabonunam B npouecce rnokoHeoreHesa (17). Takum obpasom,
BMOJSIHE BEPOSITHO, YTO aTNeThbl, PE3KO COPOCMBLUME CBOW BEC, COKPATUIIN MbILLIEYHYK Maccy Tena u notepsnu
MEHbLLE XUPOBOW MaccChl MO CPaBHEHWIO C aTnieTamMu rpynnbl NOCTENEHHON noTepu Beca. B pesynbrarte, ang
COKpaLlEeHMs1 XXMPOBOW Macchl, METOA MOCTENEHHOW NOTEPU Beca npeactaenseTcs 6onee apeKkTUBHbLIM, YeM
MeTOA pe3kon noTepu Beca.

"opHan n BunnaHu npegcraBunm ceegeHnst 0 Tom, 4to 6asanbHas cKkopocTb OOMeHa BeLecTB U Macca Tena 6e3
Xvpa cokpaliaeTcs B pesynbTate HuaKokanopuiiHon aueTbl (5). AHamornyHble pesynbTaTbl OTMEYeHbl A0
HaCTOALLEero BpeMeHN B nccrnegoBaHum Pawvanamupa, korga Bnepsble Obin npeactaBneH 12-gHEBHbIM MeTos,
OTHOCSILLMIACS K U3MEHEHMIO MpoLueHTa xupa B opraHuame (13). AHanormyHbin cnydyam Habrnogancs B pamkax
OpYyroro uccrnefoBaHus, KOTOpoe OCBeLLano BAMSHME Ha NOSHbIX XeHLWMH 12-AHeBHOro Metoda no noTepe Beca;
ObINIO YCTAHOBMEHO, YTO B pe3ynbTaTe MCKIHYMTENBHOMO NPUMEHEHWUs] JAaHHOro MeTo4a COKpallaeTcs MPOoueHT
Xvpa B OpraHuame, a B COYETaHUM C adpobHbIMK ynpaXHeHUsMU OaHHbI adpdekT ycunmsaetcs (14). Ecrin
YyernoBek cobMaaeT CTPOrMe Kanopuyeckne orpaHUYeHusi, ero MHTEHCUBHOCTb OCHOBHOrO MeTabonusma Oygnet
coKpallaTbCsl, @ OpraHn3M MomMbITaeTCA YCTaHOBWUTb CBSA3b MEXAY MUTaHMeM U (PU3NYECKON aKTMBHOCTbIO AMS
NoAAepKaHMs NMOCTOSAHHOTO YPOBHS Xupa B opraHuame (9). M3 aToro cnegyeT, 4YToO UCMbITYyeMble nuua B rpynne
pesKkor noTepu Beca TEPSAT MEHbLUE Xupa MO CPaBHEHUIO C UCTLITYEMbIMW NLAMW B Tpynne NOoCTEeneHHOW
noTepw Beca, 1 pesynbTaTbl HACTOSILLIENO NCCNeaoBaHNs NOATBEPXKAAT AaHHbIM NoAXos4.

Aspob6Han paboTocnocobHoCTb: PesynbTaTbl nokasanu, 4TO B rpynne MOCTENEHHOMW MoTepu Beca Yy
UCNbITYEMbIX NUL, HE OTMEYEHO 3HA4YMTENbHOE COKpalleHme aspobHowm paboTtocnocobHocTn. OgHako B rpynne
pes3kon noTepu Beca OTMEYEHO 3HAUYUTENbHOE COKpalleHne aspobHon paboTocnocobHocTn (p=0.014). JaHHbIN
pe3ynbTaT COOTBETCTBYET MCCMNeaoBaHWI0 TUMTOHA, KOTOPbIA 3aKMioynm, YTO BCREACTBUE Pe3KoW MoTepu Beca
COKpallaeTcs MbllleyHas, cepaeyHococyancTas W AblxatenbHas BblHOcnMBOCTb (18). B pamkax gpyroro
nccnegoBaHws, Ha npuMepe 6opua B Bo3pacTe 21 neT, Ha MPOTSKEHUW ABYX MecsiueB M3yvarnocb BrWsiHME
nocTeneHHoW NoTepu Beca (aveta u 3aHATMe Gopbboi). PesynbTaTbl nokasanu, YTO, HECMOTPS Ha CHWKEHWe
Beca Ha 8%, MakcumanbHoe a3pobHas paboTocnocobHOCTL coxpaHwunach (23). PesynbTaTbl MHOMMX
nccnegoBaHWi MoKasblBalT, YTO 00e3BOXMBaHME BNUSET Ha aspobHYyl BbiIHOCNMBOCTL U VO,Makc atneTtos (8).
Bunmop n Koctnnn (1994) nccnegosanu Ha MonoAbix 6opuax BnMsHWE cokpalleHus Beca Tena Ha 5% 3a cuet
COuYeTaHusi orpaHuYeHuin B ege 1 06e3BoXMBaHUS, U NpeacTaBUIv UHOPMALIMIO O 3HAYUTENBHOM COKpaLLEHUM
aspobHoM paboTocnocobHOCTU (24), UTO COOTBETCTBYET MOJTYYEHHBIM HaMu pe3ynbTaTaMm.

Flpep,bl,u.yu.me ncenenoBaHUA nokasanu, 4Tto npu 0be3BoXnBaHUN ” orpaHun4eHunax B ene npoucxoanT nortepd
BOAObl, ©enkoB wu XNPOB. Kpome TOro, nponopuuoHaribHoOe cohepXXaHne AaHHbIX KOMMOHEHTOB MNOCTOAHHO
N3MEeHAETCA. Hanpvlmep, orpaHn4yeHne B ege un CoKpalleHue obbema I'IOTpeﬁJ'IeHVIFl XMNOKOCTU npmBOoOUT K
oonbLuen notepe BOAbl, MO CpaBHEHUK C 0ObIYHbIMM cutyaunamun. CMTyaLIMFl ycyry6nﬂeTc;| B Clny4ae
006e3B0oXMNBaHMS nyTemMm Harpesa n/vnn (*)VI3I/ILIGCKOI71 adKTUBHOCTW, NOCKOJIbKY BMECTE C n0Tepe|7| BOAbI NpoucxoanT
noTtepsa 3J1eKTPOJINTOB. Haxe CNyCTA HEeCKOJIbKO 4YacoB OTAbiXa OO0 B3BeLWBaHUA I'IpOGJ'IeMbI HE uncye3arT U
OpraHn3M He MOXeT pacnpenenntb CBOM BOAHbIE peCypCbl AJ1A roMeoCTa3a BOAbl U 3N1EKTPOSTUTOB (3, 9)
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AHaspobHasa cwuna: PesynbTaThl MNOKa3bIBalOT, 4YTO NO TecTtam BwuHrenta makcumanbHas, cpegHas wu
MUHUManbHasa aHaspobHasa cuna BEPXHEN YacTu Tera 3HauMTENbHO COKpaljanach Ha pasHbiX CTagusx B rpynne
pes3kon MoTepu Beca K B rpynne nocreneHHon notepu Beca (p<0.05). OgHako, B rpynne peskorn notepu Beca
OaHHOEe COKpalleHne Ha Bcex Tpex atanax 6bino 3HaunTenbHO BOMbLUe MO CPABHEHMIO C COKpaLLEeHUEM B rpynne
NnocTeNeHHON noTepu Beca. YTo KkacaeTcs pe3ynbTaToB aHa3pOOHOW CUMbl HOM, TO OHU NPUMEPHO aHaNOrUYHbI
pe3ynbTataM aHal3pobHOW CUrbl BEPXHEWN YacTu Tena, 3a UCKMIYEHMEM MakCUMarbHOW aHal3pobHOW Ccunbl HOr
Ha 9Tanax 1 u 2, Ha KOTOpbIX B rpynne NOCTENEeHHOW MOTepu Beca He OTMEYEHO 3HAUYUTENbHbIX U3MEHEHWUN
(p>0.05).

BbicTpas noTeps Beca C NOMOLLbIO NOCELLEHUS CayHbl, UCMNOMb30BaHNS MAACTUKOBbIX KOCTIOMOM WM MOYErOHHbIX
CPEeAcCTB MPUBOAUT K CHWDKEHUIO aHaspobHonm cunbl 6opuos (15). WccnepgosaTtenu cuutaloT, 4TO ObiCTpble
OBWXEHNS TeCHO CBSI3aHbl C HEPBHOW CUCTEMOW, N CHMXKEHUE Beca ObICTpbIM METOAOM, BO-MEpPBbIX, CTaBUT No4
Yyrpo3y HEpBHYK CUCTEMY W, BMOCNEACTBUMN, NMPUBOAUT K YXYALIEHWIO CMOPTUBHBLIX Pe3ynbTaTtoB. AHANOMMYHbIM
obpa3om, HapyleHue MeTabonuyeckux MyTeln W BMeLIaTeNnbCTBO B TEMMOBbIAENEHWe OpraHnuaMa MoXeT
ABMATLCA eLle OAHOW MPUYMHON COKpaLleHus cunbl B pe3ynbTate obessoxusanusa (15). Jlioboe HapylweHune B
NpoBeAeHUs U nepefady HepBHbIX MMMYMbCOB W/MNW MbIWEYHbIX OTBETOB HA HEPBHYK CUCTEMY HapyliaeT
OeATenbHOCTb HEePBHOW CUCTEMbI, YTO OTpuUaTeNlbHO OTpaXaeTCsd Ha CrnopTuBHbIX pesynbTatax (15).
CooTBeTCTBYIOLME NCCNEOBaHNS BbISBUIW OTpULATENbHbIE MOCNEACTBUS PE3KON NOTepu Beca.

Bebctep u ero konmnern mayyunu, kakum obpasom noTteps Beca Ha 4.9% B TeueHve 36 4acoB BnvsieT Ha
BbICTyMNfeHme G0pLOB, U YCTaHOBMIM, YTO MO TecTy BuHrenta aHaspobHas cuna cokpaiaetca Ha 21.5%, a
aHa3poOHbIM nopor cokpalaeTtca Ha 9.7% (22). B gpyrom wmccrnefoBaHUM, COOTBETCTBYHOLLEM HACTOSILLEMY
aHanuay, PaHKMH 1 ero komnern oueHunu Ha npumepe 12 6opuoB, kakMM obOpa3om BnuUsieT noteps Beca
NnocpeacTBOM OrpaHWYeHUs1 SHEPTMM U BOCCTAHOBIEHWS MNWUTaHWsi nocrne notepu Beca. OHM npeactaBunu
NMHGOPMaLMIO O 3HaYUTENbHOM cokpaleHumn (7.6% npoueHToB) aHaspobHoW pesynbTaTMBHOCTM GopuoB (12).
Bunmop n Koctunn (1994), ®pank (1995), TopanuH (1979), n Wapku (1990) npuwnu k BeiBOAY, YTO NOTeps Beca,
0COBEHHO nocpeacTBOM 00E3BOXMBaHWS, COKpALLAaeT MbIEYHY0 BbIHOCIMBOCTb, B pe3ynbTaTe 4ero atnethbl
BbIcTpo ycTatT. O6e3BOXMBaHNE MOXET MPUBECTU K COKPALLEHMIO BbIHOCITMBOCTM, BbI3biBas PaHHUA aunaos B
MbILLEYHbIX BOMOKHax W KpPOBW, XpaHeHue KpeaTuHdocdaTa, CHmKeHne OydepHON eMKOCTU, CHUXEHUe
aKTUBHOCTM oepmMeHTa (HochodpPyKTOKMHA3bI, MEPEMELLEHNE WMOHOB KambLMs CO CBOMX MECT XpaHeHus,
CHWXKEHMEe CUHTe3a aueTUNXonunHa, a Takke ymeHblUeHne XxonmHacTepassbl. (1,7,20,21).

OpHako, HEeKoTopble WCCIEeAoBaHUs HE COOTBETCTBYIOT HacToAWwMM pesynbTatam. CaMyanb M ero coaBTopbl
NPOAEMOHCTPUPOBAnM, YTO CHWKeHMe Beca Tena Ha 2.7% nocpedacTBoM 06e3BOXWBaHWA He OKasbiBaeT
CYLLIECTBEHHOE BNMAHME Ha (PYHKLMOHANbHYO CNOCOBHOCTb, M3MEPEHHYI0 Mo TeCTy aHaapobHo cunbl BuHreiiTa
(2). XodbcpmaH 1 ero coaBTopbl UCCIeoBanu BIUSHWUE OrpaHUYeHns noTpebrieHnss Bodbl Ha aHadpoGHyo cuny
6ackeTOONUCTOB 1 OTMETUIIN HE3HAYUTENbHbIE N3MEHEHUS (B) .

OrpaHundeHue B efe BNMSeT Ha YPOBEHb IMMKOreHa B NeYeHN 1 MblLLaX; MMKOreH MOXET urpaTb BaXKHYH porb B
CMNOPTMBHbIX BbICTynneHusax (19). MoxHo npegnonoxuTs, 4To y 6opLoB, COPOCMBLLMX CBOW BEC PE3KMM METOAOM,
Habnpganocb peskoe CoKpalleHve 3anacoB rMUKOreHa B NeYeHu 1 Mbllilax, no cpaBHeHuo ¢ bopuamm rpynnbl
nocTeneHHon noTepu Beca (gaxe cnycta 16 yvacoB, 3anacbl He ObIM MOMHOCTBO BOCCTAHOBMEHbI, U 3TO
OTpas3urnocb Ha ux BbicTynneHumn). Kpome Toro, npeabigyliee uccrnegosaHve (4) nokasano, YTO COKpalleHue
aHaspobHowW cunbl y 6OpLOB rpynnbl Pe3Kon NoTepu Beca Takke MOXeT ObiTb CBA3aHO C yMeHbLUeHneM obbema
nnasmbl ¥ 3NEKTPOSINTOB.

NMPAKTUYECKAA SHAYMMOCTb UCCINNIEQOBAHUA /| COBETbI ATIIETAM U TPEHEPAM

B obuwem, MOXHO yTBepXdaTb, YTO MOTepsi Beca MOCTENeHHbIM METOAOM U PeskMM METOAOM MpUBOAUT K
COKpaLLIeHWI0 pPe3ynbTaTUBHOCTU BbICTYMNIEHWS; OIHAKO, MO CPaBHEHMWIO C METOAOM Pe3Koi MoTepu Beca, MeTof
nocTeneHHoW noTepy Beca, NOMUMO COKpaLlleHUs Xupa, obycrnaenuBatoLLero noaaepKaHme MbilLe4HoW Macchbl
Tena u, crnegoBaTenbHO, YPOBHS MMKOreHa B MeYeHM M Mbllllax, a Takke XpaHeHus Bofbl, Croco6CcTByeT
noagepXKaHuio aHaspobHOW pes3ynbTaTMBHOCTM BbICTYMNNeHUs. Takum obpasoM, 3To ABnseTcs 3PdEKTUBHbIM
CNocoBoM CHWXeHUsi macchl Tena. [MocKonbKy 9TO ABMSETCH MPOCTbIM CMOCOOOM, €ro MOXHO MPUMEHSATb B
PasnMyHbIX BO3pPacTHbIX rpynnax. Takum o6pas3oMm, Halu pekoMeHOauuu CBOAATCA K criedylolemy: ecrnu
aTneTaM CMOPTUBHBLIX BECOBbIX KaTeropui Heobxoaumo cOpocuTb Bec, TO NMPUMEHEeHWe MeToda MOCTErNeHHOM
noTepu Beca, Takoro Kak NpeacTaBreHHbl B JaHHOM UccrneaoBaHun 12-0HeBHbI MeTof, AaeT Gorblie WaHCcoB
ANs noaaepXaHust CopPTUBHbBIX BbICTYMIEHUIA U OOCTUXKEHUS NYULINX Pe3ynbTaToB, a Takke O COXPaHeHUs UX
300pOBbS.
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ABSTRACT

Using multivariate statistical procedures (Exploratory Factor Analysis, Hierarchical Clustering, and Discriminant
Analysis by the Stepwise Method) to analyze values from a set of 14 technical-tactical performance indicators
obtained through Notational Analysis video review, N=42 outstanding international level wrestlers samples were
characterized and classified. The study group was composed of the wrestlers who achieved the top 5 placements
in each of the seven weight categories at the Senior World Championships held in September of 2013, under the
rule amendments proclaimed in May by the International Federation of Associated Wrestling Styles (FILA). Eight
clusters solutions were chosen, finding significant contrast among specific indicators of offense and diversified
technical resources in the par-terre position as main discriminant variables, as well as the frequency of successful
techniques, set-up distance, offensive attitude and tactical risk rate in the standing position as complementary
discriminant variables, which allowed for the correct classification of 95.2% of the cases. These findings can be
highly relevant in providing specific guidance to coaches and wrestlers in order to adapt and model their
strategies for the upcoming key events of 2013-2016 Olympic cycle. Additionally, the procedure conducted with
Dartfish Team Pro 7 video analysis software, and the updated open access video files from access FILA's
WebTV videos repository, can be reproduced by trained analysts around the world.

Key words: Notational Analysis, Greco-Roman Wrestling, World Championships, Sport Rules, Multivariate
Statistics

INTRODUCTION

In May of 2013, the International Federation of Associated Wrestling Styles (FILA) announced drastic changes in
the rules of the three Olympic styles (1). The Greco-Roman style experienced the most significant changes in an
attempt to counteract the low frequency of scoring and the reduction in the variety techniques that prevailed
during the Olympic cycle of 2009-2012. This phenomenon was documented by Tinnemann through a longitudinal
comparison of technical quality of wrestling in the Olympic Tournaments from Sidney 2000 through London 2012.
The scoring in London was 0.8 points per minute and the lowest technical productivity in that period (10).

Fortunately, recent literature reports favorable consequences following the implementation of these rule changes
in the four major championships from the year 2013. Points per minute increased significantly in the World
Championships for Cadet (1.6 pts/min), Junior (3.5 pts/min), and Senior categories (1.4 pts/min), as well as the
27th Summer Universiade (1.5 pts/min) (11). The general consensus is that the unattractive defensive strategies
that prevailed for at least two Olympic cycles have disappeared, and given way to a more offensive and active
Greco-Roman wrestling, with a higher quantity of technical points (12).

Given this scenario, coaches around the world face the problem of finding the strategies that allow the senior
athletes to best adapt to the current rules, and to guide the development of the next generation of wrestlers to
reach the highest competitive outcomes in the international sphere. To accomplish this task, it is useful to study
the performance of outstanding wrestlers that provide what can be considered a "target performance" (9).
Presently, notational analysis from video is considered to be the best method for the determination of target
performance models; this procedure involves the recording of “critical events” such as techniques, actions, and
various situations during wrestling bouts, so that both quantitative (frequencies) and qualitative (tactics and
strategy) aspects of the performance can be identified consistently and reliably. This information can then be
used to create a database that can be easily accessed through the combined use of portable devices and online
repositories of video.

In this sense, the objective of this study was to characterize the differences between the technical and tactical
performances of the wrestlers who achieved a top five placement in each weight category at the 2013 Senior
World Championship in Greco-Roman Wrestling, through multivariate statistical methods for classification of
strategies based on scoring actions.
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METHODS

Sample description

All of the Technical-Tactical Combinations (TTC) used by the wrestlers who achieved a top five placement in each
weight category at the 2013 Senior World Championship in Greco-Roman Wrestling were analyzed, resulting in a
sample of N=42 male wrestlers, representing 22 national teams (Table 1). The top 5 placements in each weight
category consists of six wrestlers, because in this discipline two bronze medals are awarded, so that the losers of
both combats for third place in each weight cate%ory are classified as 5th place. This inclusion criterion was
established because the wrestlers placed from 7" to the last place are not ranked according to the results of
direct confrontation on the mat, but to the sum of technical points scored and the type of victory or defeat (i.e. fall,
technical points, technical fall, disqualification, etc.) during the complete tournament. Therefore, there were
several cases of wrestlers who, having defeated an opponent, were ranked lower than this, due to differences in
technical points accumulated or by previous victories by fall. In contrast, members of the top 5 are ranked
according to the direct results of the bouts among them; additionally, their wrestling bouts average has a small
standard deviation (wrestled bouts = 5.05 + .54, Won = 3.86 = .90, Lost = 1.19 £ .67). 149 matches were
contested by members of this sample group and were reviewed in full, resulting in 429 effective TTC’s grouped as
shown in Table 2 and Figure 1.

Table 1. Sample Description
Weight Category and Place

55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg

Bronze Bronze Silver
5th Silver Bronze
Bronze

Cuntry #Wrestlers

ARM
AZE
BLR
BUL
DEN
EST
FIN
GER
HUN
IND
IRI
JPN
KAZ
KOR
POL
PRK
RUS
SRB
SWE
TUR
USA
UzZB
Total 22

Gold
5th
Gold
5th 5th
Bronze
Bronze Bronze Bronze 5th
Bronze
Gold 5th
5th
5th Bronze
Silver Bronze Gold Gold
5th 5th
Gold
5th Silver Silver Silver Gold
5th
Bronze
Bronze Silver
5th 5th
Bronze
6 6 6 6 6 6
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Variables

Table 2. Frequency and Distribution of Analyzed Technical Movements

Position -II\;I%?/Z%C;L Frequency %
Spin (Bridging) 115 26.8
Lift & Suplex 26 6.1
Par-Terre Blocks 12 2.8
Switch 11 2.6
192TTC  Lift & Tilt 10 2.3
44.76% Passing Back 9 2.1
Backwards Tilt 6 1.4
Turn Over 3 0.7
Takedown 44 10.3
Pushout 41 9.6
Penetration 37 8.6
Standing Body Drop 36 8.4
Blocks 33 7.7
237 TTC  Suplex 17 4.0
55.24% Shift in Rotation 16 3.7
Hip Toss 8 1.9
Shift Sideways 3 0.7
Lift & Swing 2 0.5
Total 429 100.0

Two groups of variables were used: Variables characterizing the TTC: using the “Tagging” module of the Dartfish
Team Pro© 7 video analysis software, effective scoring TTC were analyzed using seven descriptive variables of
the technical-tactical characteristics: wrestling position and technical movements from Lafon’s Classification (2),
strategic role, tactical means, tactical risk, standing set-up distance and control-link movement (i.e. penetration
and pass behind movements, the last two only apply to actions in standing position), plus the minute of combat in
which the action took place and the technical points awarded, for a total of nine features. The variables, as well as
the type and categories, which are described in Table 3, were integrated in a Tag panel and software specially
designed for this investigation (Figure 2).

Table 3. Variables of TTC Characterization Model

Variables
Position Mintite Strateqic Setiin Tactical Control I ink* Technical Tech Pts Tactical
Type Dichotomous  Continuous Categorical Ordinal Dummy Dummy Categorical Continuous Ordinal
1. Standing Ranges 1. Attack 1. Open 1. Proactive 1. Variable Standing: Ranges 1. Low
Categories 2. Par-Terre 1to6 2. Complex 2. Medium which includes whichincludes: 1 pgnetration 1to6 2. Medium
(response (hand a) Motion a) Penetration 5 Takedown (including1 3. High
against fighting) b) Feint b) Takedown 3. Shift forward extra tech.pt. 4. Very High
defense) 3. Close- c) Push c) Passbehind 4 gpift Sideways for danger
3. Counter pummeling d) Traction 5. Shiftin position 5 sec.
attack e) Misdirection 2. Continuous Rotation Retention)
(response ) . 6. Body Drop
against 2. Circumstantial 7. Hip Toss
attack) which includes 8. Suplex
a) Opportunity 9. Lift & Swing
b) Direct 10. Pushout
Attack 11. Blocks
Par-Terre:
12. Passing Back
13. Turn Over
14. Spin
N 15. Backwards Tilt
Apply only 16. Lift & Tilt
for Standing 17. Lift & Suplex
Position 18. Blocks
19. Switch
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Figure 2. Tagging Module for TTC Characterization designed for Dartfish Team Pro 7. a) Main interface and
Standing Tab, b) Par-Terre tab, c) Caution and Challenges tab.
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Quantitative indicators of the technical-tactical performance of the wrestlers: once the TTC are tagged, data were
exported from the capture window of Dartfish Team Pro 7 (Figure 3), to the statistical software SPSS© 17, with
which were calculated eight indicators proposed in the suggested model by Lopez-Gonzélez (7) to quantitatively
determine the performance in the scoring actions, presenting separate calculations for the two wrestling positions,
except for the variables “Structural Variability Coefficient”, “Standing Effective Distance Average” and “Tactical
Risk”. In the first two cases, these indicators only apply to the set-up phase and control-link movement in
standing; in the third case, previous research has found that the High Tactical Risk is characteristic of most of the
wrestling technical groups in par-terre position (3). For this investigation, based on the information in Figure 1a,
the groups “Spin (Bridging)”, “Lift & Suplex”, “Switch” and “Backwards Tilt", which are high-risk groups because
the wrestler exposes his back to the mat, yield a total of 82% of the total in par-terre. The indicator “Standing/Par-
Terre Coefficient” was also calculated (6), which describes in a single coefficient, the proportion between the
executed actions in both standing and par-terre.

The “Offensive Coefficient” was added to these indicators in both wrestling positions. This indicator expresses, in
a range from 0.0 to 1.0, the percentage of the TTC executed in a purely offensive role. Values close to 0.0
indicates a high amount of counteroffensive actions. In total, there were 14 performance indicators calculated
(Table 4).

01 - Strategical

00- § 00-Defensive 02 - Setup 03 - Tactical | 04 - Control | 05 - Execution 06 - Technical oy 07 - Tech. 08- 09 - End of
. - Hol X y
No Name Minute 00-Scoring Wrestler Wrestler Role;:{:::hen Distance e Means Link Hold Movement TeciDaschption Pts. Retention Match
ParTerre Maksimovic, .
‘ 057 | e 3 | Ryu, Han-Su Aleksandar Attack | Waist lock | Feint | ' Bridging | Gutwrench | 1
Other Maksimovic,
‘ 058 | cautions 3 | Ryu, Han-Su Ak lllegal Holfi | | | . | | 2 .
059 Oﬂger 3 Ryu, Han-Su Maksimovic, Grab leg with 2 D|sq?1a||ﬁca
| _Cautions | Aleksandar Consequence | | | | | | tion
060 Pa;?::rre 4 Aliyev, Hasan Albiev, Islambek Attack Waist lock Opportunity Bridging Gutwrench 1
061 Paﬁgre 4 Albiev, Islambek Aliyev, Hasan Counterattack De'exle’:]gc: ot Opportunity Switch (Reversal) | Reversal to a Gutwrench 2
| Slahding . . VDe!endinrg a Front head| | I & |"Waist lock, Reise the own |
062 TTC 5 Albiev, Islambek Aliyev, Hasan Combination Close Jock Opportunity Sh:l Waist (GR) Lift and Swing leg, Lift & Swing 2
ParTerre i " " " @
063 TTC 5 Albiev, Islambek Aliyev, Hasan Combination Waist lock Opportunity Lift & suplex Waist lock, Lift & Suplé 3
| standing . I | Defending a Front Head| | [ | Defending front head lock, | [ ,
064 1IC 6 Albiev, Islambek Aliyev, Hasan Counterattack Close Sack Opportunity Shift in Rotation Shift in Rotation 3 Fall (pin)

1)

2)

3)

4)

5)

Figure 3. Example of Analysis Window in Software Dartfish Team Pro 7.

STATISTICAL TREATMENT

Statistical tests were performed in the following order:
Initial Exploratory Analysis through measures of central tendency (mean and standard deviation) and graphics
processing, with the aim of describing the general trends of all members of the sample.
Nonparametric Correlations between the 14 performance indicators and the frequencies of each type of
technical movement; since the indicators are calculated from the frequencies, and because in this research
these variables are used for the first time in the study of the Greco-Roman style, the Spearman rho test was
performed in order to analyze potential relations between the indicators and the technical groups in this
wrestling style.
Exploratory Factor Analysis using the Varimax rotation method with Kaiser normalization. It was implemented
with the intent of determining relationships between the variables initially described. This particular procedure
has been previously used in the analysis of factors of the offensive performance in the freestyle and female
wrestling during the 2009-2012 Olympic cycle, revealing specific relationships among different technical-tactical
aspects of the wrestlers of different performance levels (3, 4, 5, 6, 7). Bartlett’s test of sphericity was previously
executed to test the null hypothesis that the correlation matrix is an identity matrix, in which case the factor
analysis would not be appropriate.
Hierarchical Cluster Analysis by Ward's method with standardized values (Z score), using the individual values
of the 14 quantitative indicators of technical-tactical performance. Solutions were sought from 3 to 12 groups,
selecting the solution of 8 clusters as the one that best described the performance trends of the wrestlers in the
sample.
Validation of the Cluster Solution selected, by Discriminant Analysis using the Stepwise Method, determining
the significance of the discriminant functions obtained by Wilks' A. This test was used to identify the variables
responsible for differences between groups.

The significance level for all statistical procedures was established on p <. 05.
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Table 4. Quantitative indicators of Technical-Tactical Performance in Olympic Wrestling (14 variables model)
Type of Indicator

Standing/Par-Terre

Coefficient
(St/PCo)

Technical-Tactical Potentiation

Offensive Coefficient
(OffCo)

Tactical Proactivity
Coefficient
(TacPACo)

Structural Variability
Coefficient
(SVC)

Standing Effective
Distance Average
(SEDA)

Tactical Risk Average
(TacRskA)

Percentage of TTC
executed in standing

Relationship among Diversity
(technical-tactical volume),
Effectiveness (effective TTC

Percentage of TTC
executed in offensive

Percentage of TTC
tactically prepared

Percentage of
Standing TTC
executed with

Average of all
Effective Distance

Average of all Tactical Risk

Concept expressed in decimal frequency) and Productivity role, expressed in with proactive means, changeable structure, values of standing values of standing TTC
) - ! expressed in decimal ; )
value. (sum of technical points decimal value. value expressed in decimal TTC
scored). ) value.
Diversity: —
Technical variants/min. Standlng.fgnge 1010
meaL'Jsrl]Jl:e%f\ent Range 0.0 to 1.0 wm.e TTC/min. Range 0.0 to 1.0 Range 0.0 to 1.0 Range 0.0 to 1.0 Range 1.0 to 3.0 _
T Par-Terre: Range 1.0 to
Productivity: 3.0
Tech. Pts./min. :
Wrestling One S'r.]glel;/ alue de;cnrt‘)es Separated values for each Separated values for Sepﬁ rated I\_/alues for Standing Position Standing Position Standing Position
Position proportion between bot wrestling position each wrestling position each wrestling Only Only Only
wrestling positions position
Diversity = Standing Offensive Standing Tactical SVC = SEDA = TacRskA =
St/PCo = Sum of technical variants / Coefficient (StOffCo) = Proactivity Coefficient Frequency of
wrestled decimal minutes Frequency of Standing (StTacPACo) = Standing TTC Step 1: Distance Step 1:Risk Products
Frequency of Standing TTC in offensive role / Frequency of executed with Products
TTC / Frequency of TTC in  Efectiveness = sum of all Standing Standing TTC changeable structure Multiply total TTC of each
both positions Sum of effective TTC / TTC executed prepared by proactive /sum of all Standing ~ Multiply total TTC in risk level per the following
wrestled decimal minutes means /sumofall  TTC executed each distance for the  values:
Par-Terre Offensive Standing TTC following values:
Productivity = Coefficient (POffCo) = executed Low Risk * 1
Sum of tech. Pts. scored / Frequency of Par- Open Distance * 1 Medium risk * 2
wrestled decimal minutes Terre TTC in offensive  Par-Terre Tactical Medium Distance * High Risk * 3
role / sum of all Par-  Proactivity Coefficient Close Distance * 3 Very High Risk * 4
Categories Were calculated as separate Terre TTC executed  (PTacPACo) =
and values: Frequency of Par- Step 2: Formula Step 2: Formula
Formulas Standing Diversity (StDiv) Terre TTC prepared
Standing Effectiveness (StEff) by proactive means / Sum of Distance Sum of Risk Products /
Standing Productivity (StProd) sum of all Par-Terre Products / sum of all sum of all Standing TTC
Par-Terre Diversity (PDiv) TTC executed Standing TTC executed
Par-Terre Effectiveness (Peff) executed
Par-Terre Productivity (PProd)
Note: in order to calculate
these indicators, decimal
minutes are considered in
total; they not are corrected by
position (as in Time-Motion
Analysis).
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RESULTS

Initial Exploratory Analysis

According to the mean values of all 14 indicators, the technical-tactical performance average of the wrestlers of
the sample (Table 5) was distinguished by the following characteristics:

In the standing position, over half the total effective TTC were performed, according to the Standing/Par-Terre
Coefficient (Figure 4).

StP_Coeff
Mean
.00 20 40 .60 .80 1.00
Mean
[mStP_Coeff 56

Figure 4. Standing/Par-Terre Coefficient (mean value)
The Technical Potentiation was greater in standing; both the Effectiveness and Productivity exceeded the values

in 25% of the same indicators in par-terre (Figure 5a and 5b). The productivity values are equivalent to scoring 1
technical point every two minutes of standing wrestling, and every two minutes and a half in par-terre.

Table 5. Mean values and Standard Deviation (xSD) of 14 technical-tactical performance indicators.

Wrestling
Position Type of Indicator Indicator Unit of Measure Mean #SD
Proportion between _ N 0.0-10
Both effective TTC in s_tandmg Standing/Par-Terre Coefficient r a‘ nge ' .56 +.21
and par-terre position
Potentiation averages Standing Diversity (var/min) Var/min .20 +£.10
(continuous scale) Standing Effectiveness (TTC/min) TTC/min 25+.14
Standing Productivity (tech.pts./min) Tech.Pts/min .50 +.27
Standing Tactiqa_l and Strategic Standing Offensive Coefficient 0.0-1.0 .80 £.17
Coefficients Standing Tactical Proactive Coefficient 0.0-1.0 39 +.24
Structural Variability Coefficient 0.0-1.0 .37 +.27
Tactical and Strategic Standing Effective Distance Average 1.0-3.0 2.72 +.32
Averages (ordinal scale)  Standing Tactical Risk Average 1.0-4.0 1.79 +.60
Potentiation averages Par-Terre Diversity (var/min) Var/min .13 +.09
(continuous scale) Par-Terre Effectiveness (TTC/min) TTC/min 20 +.13
Par-Terre Par-Terre Productivity (tech.pts./min) Tech.Pts/min A0 +£.26
Tactical and Strategic Par-Terre Offensive Coefficient 0.0-1.0 .76 £.30
Coefficients Par-Terre Tactical Proactivity Coefficient 0.0-1.0 16 +.21

Offensive coefficients indicate that over 75% of the effective TTC were executed in an offensive role in both
positions (Figure 6). The Tactical Proactivity average, however, did not exceed 40% of the total effective TTC in
Standing. Its value was below than 20% in par-terre. The Structural Variability Coefficient shows that slightly less
than 40% of TTC in standing were with a changeable structure (takedowns to passing back and techniques that
start with a penetration step i.e. duck under). The Standing Effective Distance Average corresponds to a greater
amount of TTC in short distance (Figure 7). The average value of Tactical Risk in standing, suggests a tendency
to use low risk techniques (takedowns to passing back, pushouts and counteroffensive blocks) and medium risk
techniques (penetrations) more frequently than high risk (hip toss and body drop throws) and very high risk
movements (suplex and all movements when the wrestler exposes his back to the mat).
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Figure 5. Technical-Tactical Potentiation (mean values)
Standing Coefficients Par-terre Coefficients
SvC
PrTacCoeP
PrTacCoeSt
OffCoefst OffCoefP
.00 .20 .40 .60 .80 1.00 .00 .20 .40 .60 .80 1.00
OffCoefSt PrTacCoeSt SvC OffCoefP PrTacCoeP
| Mean 80 39 37 [mMean 76 16
a) Standing b) Par-Terre

SVC = Structural Variability Coefficient
PrTacCoeST = Standing Tactical Proactivity Coefficient
OffCoefST: Standing Offensive Coefficient

PrTacCoeP = Par-Terre Tactical Proactivity Coefficient
OffCoefP: Par-Terre Offensive Coefficient

Figure 6. Technical-Tactical Coefficients (mean values)

Mean
RiskAvrSt
SEDA
.00 1.00 2.00 3.00 4.00
SEDA RiskAvrSt
| Mean 2.72 1.79

Figure 7. Standing Tactical Risk Average (RiskAvrSt) and Standing Effective Distance Average (SEDA)

Correlations between performance indicators and technical movements

All indicators were significantly correlated (p < .05) with at least one type of technical movement. In the standing
position (Table 6), the "Hip Toss " and "Lift and Swing" throws were not significantly correlated with any indicator.
“Penetration” movements, and “Suplex” and “Body Drop” throws reached a highly significant correlation (p < .01)
with between three and four indicators. In par-Terre position (Table 7), “Spin (Bridging)” and “Lift and Suplex”
were the techniques with the highest number of correlations with p < .01 (five and four indicators, respectively). In
this combat position, there was no correlation with “Passing Back”, “Turn Over” and “Lift and Tilt throw”
movements.
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Table 6.Significant correlations (p<.05) between performance indicators

standing position

and technical movements frequencies in

St Tac St
St P St St St/P St Off -
Div Div Eff Prod Coef Coef Proa SVC | SEDA Risk
Coef Avrg
Spearman's rho Correlation b * * e d
Penetration Coefficient AT7 325 389 468 442
Sig. (2-tailed) 001 | .036 | .011 | .002 .003
Takedowng ~ Sorelation 343" | 540" | -322°
Pass Behind Coefficient
Sig. (2-tailed) 026 | .000 | .038
Correlation * *
Shift Sideways  Coefficient 319 -329
Sig. (2-tailed) .039 .033
Correlation 472**
Shift in Rotation  Coefficient '
Sig. (2-tailed) .002
. Correlation *x b *x * i
TthDV:,Igh Body Coefficient AT5 .463 .465 -.312 611
P Sig. (2-tailed) .001 .002 .002 .044 .000
. . Correlation
Thr0v¥(\)/;|;h Hip Coefficient
Sig. (2-tailed)
- Correlation
Throvg\\:vvil;h Lift & Coefficient
9 Sig. (2-tailed)
) Correlation G *x i *x
Thsrﬂ\I\II(\:)I:th Coefficient 429 407 .394 .505
P Sig. (2-tailed) .005 .007 .010 .001
Correlation ox * ok
Pushout Coefficient 527 339 -567
Sig. (2-tailed) .000 .028 .000
Correlation * *
Standing Block ~ Coefficient -761 ~367 | .359
Sig. (2-tailed) .000 .017 .019

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Table 7. Significant correlations (p<.05) between performance indicators and technical movements frequencies in
par-terre position

stp P P Tac
P Div P Eff | P Prod Coef Off Proa SvC SEDA
Coeff | Coeff
Spearman's rho Correlation ox ox ox o o
Spins (Bridging)  Coefficient -458 -728 627 --610 Ar?
Sig. (2-tailed) .002 .000 .000 .000 .001
Correlation
Passing Back Coefficient
Sig. (2-tailed)
Correlation
I-EI—)l(m(;sou\r/:; Coefficient
P Sig. (2-tailed)
Correlation 341*
Backwards Tilt ~ Coefficient :
Sig. (2-tailed) .027
Correlation o * o o o
Lift & Suples Coefficient -458 378 -450 -481 -396
Sig. (2-tailed) .002 .014 .003 .001 .009
Correlation
Lift &Tilt Coefficient
Sig. (2-tailed)
Switch ggggi'gg? 472" | 322 303
(Reversals) — gi0” ) tailed) 002 | .037 010
Correlation o *
Par-Terre Blocks Coefficient --438 353
Sig. (2-tailed) .004 .022
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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Factor Analysis

The Factor Analysis (Table 8) yielded five rotated components that explain, altogether, 81.53% of the total
variance (Bartlett = 475.74, p = .000). The first component describes the potentiation of the par-terre offensive
activity and its negative relationship with the Standing/Par-Terre Coefficient, suggesting that the wrestlers who
scored most technical points in par-terre were also the ones that, proportionally, performed less standing
techniques. This component explained 24.81% of the total variance.

The second component explained 23.35% of the variance, establishing relationship among the quantitative
indicators of potentiation in the standing wrestling. The fact that the indicators of potentiation in each position are
described in separate components suggests that there were several wrestlers in the studied sample that excelled
in one of the positions and not in the other.

The characteristics of the different phases of the standing TTC integrate the third component, giving a negative
relationship of the Standing Effective Distance Average with three indicators: Standing Offensive coefficient,
Standing Tactical Proactivity, and Structural Variability Coefficient. This relation reveals that the most offensive,
proactive wrestlers that execute techniques that can end in many ways execute more techniques in medium
distance and less with close distance.

The Tactical Proactivity and the Offensive coefficient, both in par-terre position, formed the fourth component,
aspects that explained 10.80% of the total variance. The last component is composed of a single indicator, the
Tactical Risk Average on standing position, with 9.03% of the total explained variance.

Table 8. Rotated Components Matrix *

Component

1 2 3 4 5
DivSt 958
DivP .899 .
Eff St 965
Eff P .939
ProdSt 977
ProdP 942
StP_Coeff -736 .615
OffCoefSt .678 -.493
OffCoefP _ 673
PrTacCoeSt 713 _
PrTacCoeP ) 804
SvC .621 -.505
SEDA -712 .
RiskAvrSt 885
jom Explained 2061 2335 1353 1080 g 0356

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
®Rotation converged in 6 iterations.

Hierarchical Cluster Analysis and Discriminant Analysis

Table 9 shows the solution of 8 groups, sorted by the criterion of the obtained medals. The seven champions, as
well as six of the seven silvers, and 10 of the 14 bronzes (23 of 28 medals, 82.1% of the disputed medals) were
classified in the first four ranked groups. According to the Discriminant Analysis by the Stepwise Method, the
indicators that best describe the differences among the groups were, in Standing: Effectiveness, Tactical Risk
Average, Standing Effective Distance Average and Offensive Coefficient; for par-terre, the results include
Diversity and Offensive Coefficient, for a total of six discriminant indicators (Table 10). From the combination of
these, there were equal amounts of canonical discriminant functions, five of them were highly significant (p <0.01)
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and explain 91.6% of the total variance (Table 11); thus, 40 of 42 cases were correctly classified, achieving a
95.2% hit rate (Table 12).

The standardized coefficients of canonical discriminant functions show that the two indicators with the greatest
discriminating power are relevant to the par-terre wrestling, and both are part of the function 1 (Table 13).

Given these results, and taking into account the mean values of each one of the 8 clusters (Table 14), they differ
from the average of the sample in the following characteristics:

1.

Cluster | (n=5): it was characterized as the set with the highest values of par-terre technical diversity, as
well as the most offensive on both combat positions (over 90% of TTC in standing and almost 100% in
par-terre).

Cluster Il (n=8): Its Par-Terre Diversity was above average, while in standing position its effectiveness
was below average; most techniques in this position were executed at close distance and low risk.

Cluster Ill (n=12): the Par-Terre Offensive Coefficient of this group was above average, same case for the
standing effectiveness. It was the group with the largest technical richness in standing position, executing
actions on the 4 levels of risk; almost all executed from grips at close distance.

Cluster IV (n=8): the Par-Terre Offensive Coefficient exceeded the average, while Diversity in the same
position and its Effectiveness in standing were below. This group executed most of its standing actions
with low risk and medium distance, being the wrestlers, altogether, who resorted less grips in close
distance from the whole sample.

Cluster V (n=3): They were the only wrestlers in the entire sample that did not perform any action of par-
terre position. They also agreed, on standing, in a 100% offensive wrestling (all techniques in this role),
registering Effectiveness and Tactical Risk above average.

Cluster VI (n=3): The group with the lowest technical Par-Terre Diversity. In standing, almost all of its
actions were carried out in close distance, with the lowest Tactical Risk Average and the lowest
percentage of offensive actions. Its Effectiveness in standing resulted below average.

Cluster VII (n=2): Par-Terre Diversity above average, with the highest Effectiveness in standing wrestling,
grappling mostly in Close Distance. However, the two wrestlers who joined this group averaged the
second-lowest Standing Offensive Coefficient.

Cluster VIII (n=1): in fact, it is only one wrestler, same that differentiates from the rest of the athletes of
the sample for obtaining extreme values in five of the six discriminant indicators; with the lowest standing
effectiveness, 100% of his actions in the two wrestling positions were applied in the offensive role, and his
only effective action in standing was very high risk, initiated from a close distance.

The values for each wrestler in these indicators are shown in Table 15.

Table 9. Eight Clusters Solution Summary

Exemplar Wrestler

Cluster Gold Silver Bronze 5th Total %
(Name, Team, Weight Category, Place)

I Nematpour, T. (IRI, 84 kg, 1%) 3 1 1 0 5 11.9
Il Angelov, Ivo (BUL, 60 kg, 1%) 2 2 2 2 8 19.0
1l Yun, Won-Chol (PRK, 55 kg, 1%) 1 2 5 4 12 28.6
IV Nabi, Heiki (EST, 120 kg, 1st) 1 1 2 4 8 19.0
\% Kayaalp, Riza (TUR, 120 kg, 2nd) 0 1 1 1 3 7.1
VI Kus, Emrah (TUR, 74 kg, 3rd) 0 0 1 2 3 7.1
Vil Kebispayev, Almat (KAZ, 60 kg, 5th) 0 0 1 1 2 4.8
VIilI Euren, Johan Magnus (SWE, 120 kg, 3rd) 0 0 1 0 1 2.4
TOTAL 7 7 14 14 42 100
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Table 10. Independent variables included in the last step

. F to Wilks'
Step Included Indicators Tolerance Remove Lambda
6 Standing Effectiveness 910 18.827 .006
Par-Terre Offensive Coefficient .566 14.617 .005
Standing Tactical Risk Average .801 7.775 .003
Par-Terre Diversity .499 13.203 .004
Standing Effective Distance Average .636 7.450 .003
Standing Offensive Coefficient .543 5.024 .002

Table 11. Eigenvalues of Discriminant Functions, Variance, Wilks’ lambda and Sig. Discriminant Functions

1 2 3 4 5 6
Eigenvalue 10.119% 5.264* 2.420% 1.220° .682% .087%
% of Variance 51.1 26.6 12.2 6.2 3.4 4
Cumulative % 51.1 7.7 90.0 96.1 99.6 100.0
Canonical Correlation .954 917 .841 741 .637 .282
Wilks' Lambda .001 .012 .072 246 547 .920
Chi-square 233.715 151.821 89.435 47.628 20.510 2.824
df 42 30 20 12 6 2
Sig .000 .000 .000 .000 .002 .244

a. First 6 canonical discriminant functions were used in the analysis.

Table 12.Classification Results (all groups equal)®
Predicted Group Membership

| [ I \Y v v VI Vil

8 Clusters (3,2,1) (2,2,2) (1,25) (1,1,2) (0,1,1) (0,0,1) (0,0,1) (0,0,3) Total

Original Count | 5 0 0 0 0 0 0 0 5
[ 0 8 0 0 0 0 0 0 8

I 0 1 11 0 0 0 0 0 12

\Y 0 1 0 7 0 0 0 0 8

v 0 0 0 0 3 0 0 0 3

VI 0 0 0 0 0 3 0 0 3

VI 0 0 0 0 0 0 2 0 2

VIl 0 0 0 0 0 0 0 1 1
% | 100.0 .0 0 0 0 0 0 0 100.0
[ 0 1000 .0 0 0 0 0 .0 100.0
Il 0 83 917 .0 0 0 0 0 100.0
\Y 0 125 0 875 .0 0 0 .0 100.0
v 0 0 0 0 1000 .0 0 0 100.0
VI 0 0 0 0 0 100.0 0 .0 100.0
Vil 0 0 0 0 0 0 100.0 0 100.0
VIl 0 0 0 0 0 0 0 100.0 100.0

a. 95.2% of original grouped cases correctly classified.
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Table 13. Standardized Canonical Discriminant Function Coefficients (discriminant value)

Function
1 2 3 4 5 6
Par-Terre Diversity 1.132 .080 -.635 .033 .360 -.425
Standing Effectiveness -.429 .871 -.269 -.272 -.098 .020
Standing Offensive Coefficient .746 512 .062 .208 .739 .655
Par-Terre Offensive Coefficient 1.121 .386 128 .106 -.444 371
Standing Effective Distance Average -.557 468 .048 .986 .102 244
Standing Tactical Risk Average .215 244 .986 -.208 -.026 -.355

Table 14. Mean values and Standard Deviation (xSD) of the six discriminant indicators for 8 clusters solution

CLUSTERS
Sample
Wrestling Average | Il Il v \% Vi Vil Vil
Position Indicators (Mean (Mean (Mean (Mean (Mean (Mean (Mean (Mean
+SD) +SD) +SD) +SD) +SD) +SD) +SD) +SD) (Mean*)
Standing 0.25 0.26 0.18 0.32 0.13 0.36 0.15 0.66 0.04
Effectiveness +.14 +.11 +.05 +.06 +.06 +.10 +.04 +.01 '
SE?e”ndS':;‘/% 080 092 079 078 079 100 055 074
> +.17 +.18 +.14 +.08 +.21 +.00 +.18 +.02 '
Coefficient
; Standing
Standing Effective 272 255 298 28 232 257 283 291 .
Distance +.32 +.32 +.07 +.22 +.19 +.37 +.29 +.01 ’
Average
T itt";‘:ao:'g?sk 179 189 142 215 146 193 120 168 ,
+.60 +.31 +.38 +.40 +.39 +.30 +.35 +.84 )
Average
g";‘fr;;r\';: 076 097 073 08 08 000 044 083 o
> +.30 +.06 +.16 +.13 +.19 +.00 +.51 +.24 '
Par-Terre Coefficient
Par-Terre 0.13 0.27 0.16 0.12 0.10 0.00 0.07 0.17 013
Diversity +.09 +.08 +.07 +.05 +.07 +.00 +.03 +.01 '
* Only one subject in cluster
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Table 15. Individual values of Discriminant Performance Indicators, Technical Movements performed and Frequency of Won/Lost Bouts

Indicators Standing Technical Movements Par-Terre Technical Movements Won Bouts Lost Bouts
Standing Par-Terre
x <
g g g : H = 3 g1 s . .
g s £% 3z |& % 3 £ e | 2 5 g e ~&3l® £t
8 § & 8% 5 |¢£ g ¢ 5 £ & E 2|8 = 2 _ § @ s T 8F o o &%
; . £ 8 E EE  5|d g ®ofoéofog _|Dssgtolss
2 Wrestler & 2 8| 2 28 28 2% 538 5 g x E < 02 g g & E g g g & o9 % a E |2 %’ ;—) sl 2 % 3
5 ¢ 2 &% 8§ %5 TE|wg |8 & ® 2 £ 3 & ¥ 2 :£|§8 £ gz § & £ 2 s|5 8278 5E¢
5 58 o &z | &8 & |8& 3 & § & & £ 5 & 8|2 & & & & 8 5 5|z 2axH& &&KE
Ryu, Han-Su KOR 66kg 1 |0.21 100 275 1.75 0.86 0.31 | 0.15 0.05 0.05 0.10 0.05 0.15 3 2
Kim, Hyeon-Woo KOR 74kg 1 |043 100 225 2.25 1.00 0.27 0.11 0.27 0.05 0.05 0.27 3 2
| Nematpour, T. IR 84kg 1 |027 060 3.00 220 1.00 0.38 | 0.05 0.05 0.11 0.05 0.38 0.05 0.05 2 2 1
Tahmasebi, S. AZE 84kg 2 |014 100 233 167 1.00 0.24 | 0.10 0.05 0.05 0.05 0.14 0.05| 2 2 1
Julfalakyan, Arsen ARM 74kg 3 (026 100 240 160 1.00 0.16 | 0.05 0.05 0.16 0.47 0.05 3 1 1
Angelov, Ivo BUL 60kg 1 |0.12 0.67 3.00 1.67 0.89 0.08 | 0.04 0.04 0.04 0.32 0.04 2 3
Melnikov, Nikita RUS 96kg 1 |020 083 3.00 117 0.75 0.13 | 0.03 0.03 0.07 0.03 0.03 0.03 0.03 0.07 2 4
Albiev, Islambek RUS 66kg 2 |0.17 075 3.00 175 0.50 0.29 | 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.04 013 3 1 1
" Aleksanyan, Artur ARM 96kg 2 (028 067 300 1.00 0.88 0.18 0.05 0.14 0.09 0.32 0.05 3 1 1
Mango, Spenser Thomas USA 55kg 5 |0.16 1.00 3.00 2.00 0.50 0.24 | 0.04 0.04 0.04 0.04 0.08 0.04 0.08 0.04 1 2 2
Hamzatov, Javid BLR 84kg 3 |014 100 3.00 1.00 0.67 0.14 0.09 0.05 0.09 0.05 1 2 1 1
Loerincz, Viktor HUN 84kg 3 (022 075 280 160 0.75 0.13 0.04 0.04 0.09 0.04 0.13 0.04 2 2 1
Aliyev, Hasan AZE 66kg 5 |0.18 0.67 3.00 1.17 0.89 0.12 | 0.03 0.03 0.06 0.06 0.24 0.03 1 3 1 1
Yun, Won-Chol PRK 55kg 1 [0.38 0.86 3.00 2.86 0.75 0.16 | 0.05 0.16 0.05 0.05 0.05 0.16 0.05 4 1
Kuylakov, Ivan RUS 60kg 2 | 040 060 3.00 210 1.00 0.16 | 0.08 0.12 0.08 0.04 0.04 0.04 0.16 0.12 4 1 1
Vlasov, Roman RUS 74kg 2 |028 071 3.00 157 0.80 0.12 | 0.08 0.08 0.04 0.08 0.04 0.16 1 3 1
Amoyan, Roman ARM 55kg 3 [0.34 078 289 211 0.75 0.15 | 0.11 0.04 0.04 0.04 0.08 0.04 0.04 0.08 | 2 2 1
Modos, Peter HUN 55kg 3 (024 080 300 280 0.67 0.14 0.05 0.05 0.09 0.14 0.05 0.05 0.05 2 2 1
m Woo, S. KOR 60kg 3 (029 075 288 163 1.00 0.07 | 0.11 0.04 0.04 0.07 0.04 0.04 2 2 1
Tasmuradov, E. UzB 60kg 3 [035 0.80 3.00 240 0.75 0.17 | 0.03 0.03 0.03 0.10 0.07 0.07 0.21 0.03 0.03 3 2 1
Yadav, Sandeep IND 66kg 3 |027 071 286 214 1.00 0.08 | 0.04 0.12 0.04 0.08 0.08 0.04 1 3 1
Barsegjan, E. POL 60kg 5 (032 086 300 229 0.80 0.14 | 0.05 0.05 0.09 0.05 0.05 | 0.05 0.14 0.05 2 1 1 1
Maksimovic, Aleksandar SRB 66kg 5 [0.33 075 263 200 1.00 0.12 0.08 0.08 0.08 0.04 0.04 0.12 2 1 1 1
Suominen, Veli-Karri FIN 74kg 5 |022 083 283 1.83 1.00 0.04 | 0.07 0.04 0.07 0.04 0.07 1 2 1 1
Hietaniemi, Rami FIN 84kg 5 |041 088 225 213 1.00 0.05 | 0.10 0.05 0.05 0.10 0.05 0.05| 2 1 1 1
Nabi, Heiki EST 120 1(019 080 220 1.00 1.00 0.08 0.04 0.11 0.04 0.08 0.04 1 2 1 1
Choi, Gyu-Jin KOR 55kg 2 (015 075 225 125 0.86 0.12 | 0.04 0.08 0.04 0.23 0.04 1 2 1 1
Staebler, Frank GER 66kg 3 [019 1.00 240 1.00 0.67 0.07 0.11 0.07 0.04 0.07 4 1
v Gadabadze, Shalva AZE 96kg 3 |0.07 1.00 250 2.00 1.00 0.07 0.03 0.03 0.07 4 1
Tatarinov, lvan RUS 55kg 5 |0.09 050 250 2.00 1.00 0.09 0.04 0.04 0.13 2 1 1 1
Madsen, Mark Overgaard DEN 74kg 5 |0.07 1.00 200 150 0.50 0.04 | 0.04 0.04 0.04 0.04 1 2 2
Janikowski, Demian POL 84kg 5 [0.08 050 250 1.50 0.86 0.25 | 0.04 0.04 0.21 0.04 0.04| 2 1 2
Saikawa, Norikatsu JPN 96kg 5 (018 080 220 1.40 1.00 0.07 0.07 0.04 0.04 0.22 2 2 2
Kayaalp, Riza TUR 120 2 (041 1.00 3.00 2.25 0.00 0.00 0.26 0.15 2 2 1
V  Kiss, Balasz HUN 96kg 3 (043 100 238 188 0.00 0.00 | 0.05 0.05 0.11 0.11 1 2 1 1
Smith, Robert USA 120 5 (024 100 233 167 0.00 0.00 0.08 0.08 0.08 2 1
Kus, Emrah TUR 74kg 3 [0.17 040 3.00 1.60 0.33 0.10 0.03 0.03 0.03 0.07 0.03 0.03 0.03 1 3 1 1
VI Aliyari Feyzabadi, Mahdi IRI 9% kg 5 [0.17 075 250 1.00 0.00 0.04 0.04 0.08 0.04 0.04 2 2
Deak Bardos, Mihaly HUN 120 51010 050 3.00 1.00 1.00 0.05 0.05 0.05 0.10 1 2 1
Vil Kebispayev, Almat KAZ 60kg 5 |066 0.73 291 2.27 0.67 0.18 | 0.12 0.12 0.12 0.18 0.06 | 0.06 0.06 0.06 3 1 1
Tinaliev, Nurmakhan KAZ 120 3 (065 075 292 1.08 1.00 0.16 | 0.05 0.05 0.05 0.27 0.16 0.22 3 1 1
VIl Euren, Johan Magnus SWE 120 3 [0.04 1.00 3.00 4.00 1.00 0.13 0.04 0.21 004 | 1 2 1 1
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DISCUSSION

The data obtained from the initial exploratory analysis confirms the positive impact of rule amendments in Greco-
Roman Wrestling. Activity in standing increased significantly in comparison with 2012 Olympic Games, when only
33.3% of participant wrestlers (45 of 135 competitors) had executed one or more TTC in this combat position (5).
The change in the value of basic takedowns with pass behind, from 1 to 2 technical points, is reflected in the
differences between effectiveness and productivity: the second one doubles the value of the first one. Wrestling
in standing position again becomes, an important element in the strategy of the Greco-Roman wrestlers. Another
indicator related to the rule book is the Offensive Coefficient in both positions, whose average values contributed
to more than 75% of the total effective TTC executed in offensive role.

However, both the factor and discriminant analysis (the latter through the use of values of the standardized
coefficients of the canonical discriminant functions), highlight the performance in par-terre position as the main
aspect that differentiates between wrestlers, especially the technical Diversity. The combination of this indicator
with the Offensive Coefficient describes the preferred technique types, as evidenced by reviewing the frequencies
of the technical movements in par-terre. Wrestlers in Cluster I, with the highest values of Diversity (0.27 + .08)
and Par-Terre Offensive (0.97 = .06) primarily executed spin techniques (Gutwrenches and derivative
movements) and Lifts with Suplex, purely offensive techniques. Instead, members of Group Il, whose Diversity
surpassed the mean (0.16 + .07) but had an Offensive Coefficient above average (0.73 * .16), executed more
reversals, switches and counteroffensive blocks. The Cluster Ill, was more offensive (0.88 + .13) and less diverse
(0.12 £+ .05) than the previous one, and executed fewer gutwrenches and lifts, and generally all of their
frequencies were lower. It can be inferred that diversity is positively related to the frequency (the more technical
diversity, the higher frequency), while the offensive coefficient describes a certain type of technique (the major
offensive, the greater proportion of spins and lifts, and a lower percentage of switches, reversals and blocks).

In standing, while factor analysis gave greater weight to the productivity of technical points, the frequency of
effective TTC was the indicator that most discriminated between clusters, which may mean that wrestlers with
comparable productivity to each other, perform a different volume of effective actions, therefore, different
frequencies of certain techniques and strategies. These techniques are elucidated by analyzing the combination
of the other three discriminant indicators. For instance, small values of low risk combined with a low offensive
coefficient result from counteroffensive blockages, synonymous with a poor proactive approach, dependent on
opponents, which may explain the low Standing Effectiveness of Cluster VI (EFP =. 15, COP = .55, RTP = 1.20).
If the tactical risk was low and the offensive coefficient was higher, the executed techniques were both
counteroffensive blocks and takedowns, with few, or no throws, as did the members of the Cluster Il (EFP = .18,
COP =0.79, RTP = 1.42). However, high offensive with medium risk are signal of a varied arsenal, composed by
basic takedowns, counteroffensive actions, as well as throws, combination that describes the Cluster Ill, so it's no
surprise that it was the most effective of the four clusters that included at least one champion (EFP = .32, COP =
0.78, RTP = 2.15).

Factor analysis placed the Standing/Par-Terre Coefficient (the only single indicator directly related to both
positions) with negative value in the first component, along with positive values of Diversity, Effectiveness and
Productivity in standing. For this reason, it is interesting to analyze the interaction between the discriminant
indicators at both positions. By reviewing Table 14, it can be observed that two of the three clusters with the
highest values of standing effectiveness, reached averages of Par-Terre Diversity below the mean (Cluster I,
DVPT = .12, Cluster V, DVPT = .00, the last one without a single technical point.in par-terre), while Cluster VII
was the only one with values above the average in both standing Effectiveness (EffP = .66) and Par-Terre
Diversity (DVPT = .17). However, this highlights the fact that this group was composed of only two wrestlers, also
belonging to the same team, and neither reached the final for the gold medal.

Cluster Il yielded a low value in standing and slightly above average performance in par-terre (EFP = .18, DVPT =
.16). Clusters 1V, VI and VIII both had indicators no higher than average. Cluster I, comprised of five wrestlers, all
medal winners (three gold, one silver and one bronze) reached an average Standing Effectiveness, but with the
highest Par-Terre Diversity of the sample (EFP = .26, DVPT = .2727) . Although at first glance this relationship
could be confused with an unbalanced performance, it actually follows a highly effective sequence from one
position to the other: Several times, when these wrestlers got behind their opponent in par-terre, whether it was
by takedown or by a call of passivity, they were able to keep scoring technical points in this position. This can be
considered as another form of potentiation that may well be called "Standing/Par-Terre Potentiation”. In this
regard only Clusters | and VIl achieved an average or above records in both positions. The differences between
these groups, besides the quality of the final ranking position (favorable to Cluster 1) lies in the Effective Distance
Average and the Offensive Coefficient, both from standing. Cluster | being more offensive and executed most of



its actions alternating between medium and close distance, while the Cluster VIl was below average offensively,
besides having made most of their techniques from close distance. These indicators may be related to the
Defensive Efficacy, considered as a key feature in obtaining a gold medal (12).

CONCLUSIONS

Generally speaking, the wrestlers achieving the top 5 placements in the 2013 Senior World Championships in
Greco-Roman wrestling are characterized with high technical and tactical activity in both positions, using almost
as many standing as par-terre techniques. Based on six discriminating variables, the wrestlers were grouped into
8 clusters, highlighting four strategies of gold-medalist-included clusters:

e Cluster I: Highly offensive in both positions, actively gaining the advantage position on par-terre
based on moderate risk attacks (takedown with pass-behind, penetrations steps) and then scoring
with many diverse gutwrench and lift & suplex variants.

e Cluster II: In standing, mostly counteroffensive activity, from close distance, scoring tech. points with
moderate frequency in par-terre.

o Cluster lll: Great variety and frequency of standing TTC (including various throws with high and very
high risk), with moderate frequency of attacks in par-terre.

e Group IV. Low effectiveness in the standing position, low risk techniques (takedowns & pass behind,
counteroffensive blockages, pushouts, almost no penetration movements), and moderate frequency
on par-terre. It was the most discrete of the top four clusters.

Regarding the notational and statistical procedures used, it is reasonable to conclude that this form of analysis
provides useful and key information on the performance of Greco-Roman wrestlers, well beyond the simple basic
descriptive analysis of overall averages.

PRACTICAL IMPLICATIONS FOR COACHES AND ATHLETES

The strategies found in this sample of wrestlers, all contenders for medals in the first World Championship held
under the rules issued in May 2013, can be considered as "Greco-Roman target performance models" to regulate
and direct the training in preparation for the most important tournaments of 2014 and beyond. The tracking of
upcoming international events before the World Championships (i.e. World Cups, Continental Championships) will
allow for further comparison with the findings of this study, and hopefully confirm these trends and describe the
evolution of Greco-Roman wrestling.
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TEXHUKO-TAKTUYECKASA PE3YJIbTATUBHOCTb B TrPEKO-PUMCKOM
BOPbLBE: UCCIIEJOBAHUE YEMIMMMOHATA MUPA 2013 TOOA CPEOU
B3POCIJIbIX C NOMOLLbIO MHOTOBAPUAHTHOIO AHAJTU3A

David Eduardo L6pez Gonzalez
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AHHOTALUA

C uenblo aHanu3a 3HayeHun U3 Habopa 14 TEXHUKO-TaKTUYECKMX nokasaTenen pesyrnbTaTUBHOCTU, NONYYEHHbIX
C NOMOLLbIO BMAeo-0630pa HOTAUMOHHOrO aHanusa, ObINo OxapakTepm3oBaHO M knaccuduuuposaHo N=42
npumepa TUTYMOBaHHbIX 6GOpPLOB  MEXOyHapOAHOTrO YPOBHA C  WUCMOMb30BaHWEM  MHOrOBapWaHTHbIX
CTaTUCTMYECKNX MEeTOAOB (OLieHKa (pakTOPHOW CTPYKTYpPbl, Mepapxmyeckas knactepusauusa u OUCKPUMUHAHTHbIN
aHanua ctyneH4yatblM MeToAoM). ViccnepoBaTenbckas rpynna cocrosna ns 60pLoB, KOTopble JOOUNUCL MeCT B
nepBoun NATepke B KaXXAOW U3 CEMWU BECOBbIX KAaTEropuin Ha YemnuoHaTe Mupa cpeaun B3pochbiX, Nnpoleawem B
ceHTs6pe 2013 roga B COOTBETCTBMM C MONpaBKkaMu K NpaBuiiaM, NpoBO3rfaweHHbiMn B Mae MexayHapoaHom
depepaumen obbegnHeHHbIX cTunen 6opbbbl (FILA). Cpean obOHapyXuBalOWMX CYLECTBEHHBIN KOHTpacT
cneunduyecknx nokasartenen HapyLeHUn U pasHOOOpPa3HbIX TEXHUYECKUX PECYpCOB B KayeCcTBe OCHOBHbIX
OVCKPUMUHAHTHBIX NepeMeHHbIX Obino BbIOBpaHO BOCEMb KMNAacTEPHbIX PELLEHWA B MOSIOKEHUW B naprtepe, a
TakKe [OONOSNHUTENbHbIE OUCKPUMMWHAHTHBIE MEPEMEHHbIE KaK YaCTOTHOCTb YCMELHbIX METOAOB, YCTaHOBKA
paccTosHWs, HacTynaTenbHas No3nuMsa U TakTMYecKas CTEMeHb pUcka B MOMOXEHWW CTOS, KOTopble MO3BOMMIN
CKOppEeKTMpoBaTb Knaccudpukaumio B 952% cnyyaeB. 3T AaHHble MOryT ObiTb BecCbMa akTyalbHbl B
NpegoCcTaBneHNN KOHKPETHbIX yKasaHui TpeHepam M bBopuam C uenbl agantaumm 1M MOAENnupoBaHUSA KX
METOOOB AN NPEeACTOSALWNX KINIYEBbIX COObITU onumnunckoro uukna 2013-2016 roga. Kpome Toro, metoga,
BbIMOMHEHHbIN C MOMOLLBIO MpOrpaMMHOro obecneveHnss ana BuaeoaHanm3da Dartfish Team Pro 7 wu
OBHOBMEHHOro OTKPbITOrO goctyna k Buageodannam FILA un3 Bupgeoxpawunuwa WebTV, moxeT 6biTb
BOCMPOM3BEAEH cneunanbHO 06y4eHHbIMK onepaTopaMy BO BCEM MUPE.

KnroyeBble cnoBa: HOTAUMOHHbBIN aHanus, rpeko-pumMmckas 6opbba, YemnmoHaTbl Mypa, CNOPTMBHbLIE MpaBuna,
MHOroBapuaHTHbIE CTaTUCTUKM

BBEOEHUE

B mae 2013 rogma MexgyHapogHas ®Pegepauus ob6beauHeHHbIX cTunen 6opbbbl (FILA) obbaBuna o
pagvKkanbHbIX W3MEHEHMSX B MpaBunax Tpex onumnunckux ctunen  (1). peko-pumckuii CTUnb nepexwun
Hambornee CyLleCTBEHHbIE U3MEHEHNS B NOMbITKE NPOTUBOAENCTBOBATb HU3KOW 4YacTOTEe BbICTABMEHUS OYKOB U
CHWXKEHMWIO pas3Hoobpas3HbiX TEXHUK, KOTopble npeobnaganu BO BpeMs onumnumnckoro umkna 2009-2012 ropa.
HaHHbIi  deHOMEeH [OOoKyMeHTanbHO noarBepaun TUnnemann nyTeM  NpPOAOIPKUTENbHOrO  CpaBHEHWS
TEXHMYECKOro kavecTtBa GoOpuOB B onMMnuickux TypHupax oT CuagHesa 2000 roga po JlongoHa 2012 roga.
Mopcyetr 6annos B JloHooHe 6bin 0,8 O4YKOB 3a MUHYTY, M B AdaHHbIN nepuod 3TO Obina camas Hu3kas
TexHuyeckas npoayktusHocTtb (10).

K cyacTblo, coBpemeHHas nuTepaTtypa cooblaeT o bnaronpuaTHbIX NOCNeACTBUSX NOCIe BHECEHWUSI U3MEHEHUI
B JaHHble npaBunia B YeTbipex BaXHbIX yYemnuoHatax mwupa ¢ 2013 roga. KonvyecTtBO OYKOB B MUHYTY
CYLLECTBEHHO YBENUYUNOCbL B YeMnuoHaTtax Mupa Ans kagetoB (1,6 odka B MUHYTY), OHMOpPOB (3,5 o4yka B
MUWHYTY) 1 B3pochbix (1,4 04ka B MUHYTY), a Takke BO BpeMs 27-i netHen YHuBepcuagpl (1,5 ouka B MUHYTY)
(11). Obwasa eguHas NO3UUMA 3aKMYaeTCa B TOM, YTO WUCYE3NM HenpuBreKaTeNbHble 3alluUTHble MeTonbl,
KoTopble nNpeobrnaganu, N0 MeHbLleNn mMepe, 2 ONMMMUNCKMX LMKna, U ycTynunu gopory 6onee arpeccMBHoOn u
aKTUBHOW rPeKo-puMcKon 6opbbe C BbICOKMM KONMYECTBOM TEXHUYECKMX OYKOB (12).

YunTbiBag OaHHbI CLEHapwui, TpeHepbl CO BCEro Mupa CTankvMBalTCca C npobnemon nowucka MeTOoAoB,
NO3BONSAIOLLMX B3POCNbIM aTneTam nyyile aaanTmpoBaTbCs K AENCTBYIOLWMM Npasunam U HanpaensaTb pasButme
criegytowero nokorneHuss OopuoB  Ans  OOCTMXKEHUA CaMblX BbICOKMX KOHKYPEHTHbIX pe3ynbTatoB B
MexayHapoaHon cdepe. [Ona  ocywecTBNEHUS [aHHOM 3afdadv  MofesHo U3yYuTb  pesynbTaTUBHOCTb
BblaatoLLmxcsa 6opLoB, KOTOpble ONpeaenstoT To, YUTO MOXET CUMTaTbCs «MNaHOBOW pe3ynbTaTMBHOCTLIO» (9). B
OaHHbIA MOMEHT HOTaLMOHHbLIA aHanu3 BUAEO CYMTAETCA NyYwnM MEeTOoAOM ornpefeneHnus MOAEenu MninaHoBON
pe3ynbTaTMBHOCTMW; AaHHas npoueaypa BkovaeT B cebsi 3anncb «KPUTUYECKMX CODBbITUIY, TakMX Kak MpueMb,
p,eI7ICTBI/I9| N pasninyHble cnuTyaumn Bo BpemM4a 60pLI.OBCKI/IX noeguHKoB, TakK YTO N KOJTM4eCTBEHHbIE ('-IaCTOTHOCTI/I),
N Ka4yeCTBEHHbIe (TaKTVIKI/I n MeTOp,bI) acnekKkTbl pe3ynbTaTUBHOCTU MOryT ObITb onpepgerneHbl nocrnenoBaTesibHO U
JocToBepHOo. 3aTem AaHHasi MHopMaLMa MOXeT ObiTb UCMONb30oBaHa Ansi co3fgaHusa 6asbl 4aHHbIX, AOCTYN K
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KOTOPOWM MOXeT ObITb JIerko OTKpbIT 6narogapsi KOMOUHUPOBAHHOMY UCMOSNb30BAHMIO MOPTATUBHbBIX YCTPONCTB U
OHMaWNH XpaHunuLy, BUOeo.

B aTOoM cmbicne, uenbio AaHHOro WUCCredoBaHWSA ObINIo OXapakTepus3oBaTb Pa3nuuns MEXAy TEXHUYECKOW U
TaKTU4EeCKON pe3ynbTaTUBHOCTbLIO 60pLIOB, AOOMBLUNXCA MECT B MEPBOWN NATEPKE B KaXJoW BECOBOMW KaTeropuu
Ha 4yemnuoHate Mupa 2013 roga no rpeko-pymckon 6opbbe cpeau B3pOCMbIX, XOTS MHOroBapuaHTHble
cTaTUCTMYECKNEe MeTOAbl Krnaccndmkauum OCHOBbLIBANUCH Ha AEUCTBUSAX MO BbICTABEHNIO OYKOB.

METOAbI

OnucaHue BLIGOPKU

Bbinmn  npoaHanuanpoBaHbl BCe TEXHWKO-TakTuyeckme kombuHauum (TTC), wucnonb3oBaHHble Gopuamy,
OoBMBLUMMMCST MECT B NEPBON NMATEPKE B KAXKAOM BECOBOW KaTeropumn Ha YyemnunoHate mupa 2013 roga no rpeko-
pumckon 6Gopbbe cpeau B3poChblX, Ppe3ynbTaTtOM KOTOpbIX CcTana Bblbopka N=42 ©opuUOB-MYX4WH,
npeAacTaBnsalWmnX 22 HauuoHanbHble komaHgabl (Tabnuua 1). Mecta B nepBol NSATEpPKE B KaOoW BECOBOM
KaTeropumn 3aHanm 6 60puOB, Tak Kak B JAHHOW OUCUUNMMHE MpucyxaatTcs 2 6poH30Bble Medanu, Tak 4To
npovrpasLume B 060ux noegmHKax 3a TpeTbe MeCTO B KaXKAOW BECOBOW KaTeropumn 6u1nm knaccuuumnpoBaHbl Kak
3aHsaBLWKE 5 MeCTO. [laHHbIN KpUTEPUIA BKNIOYEHMS Bbin co34aH no Ton npuymHe, 60publ, 3aHsBLUME MecTa C 7-ro
no nocriegHee paHXMPYKTCS He COrnacHo pesynbTaTam NpsMOro NPOTUBOCTOSIHMS HA KOBPE, a COrnacHo cymme
HabpaHHbIX TEXHWYECKMX OYKOB W Tuna nobegbl unm nopaxeHus (T.e., NageHMe, TEeXHUYECKNE OYKW,
anckeanudukauus v T.4.) BO Bpems BCEro TypHupa. Takmm obpasom, Bbino HecKonbko criyyaes y 6opuos
KoTOpble, NODeanB CoOnepHUKa, BbINM paHXMPOBaHbI HUXKE HETo U3-3a PasnuMyuin B HABPaHHbIX TEXHUYECKUX OYKax
unu npeabigywmnx noben npu nageHun. HanpoTwB, 4neHbl MEpBOM MATEPKM 3aHMMAKT MOSIOXKEHME B
COOTBETCTBMU C MPSMbIMU pe3ynbTaTamMu MOEeAMHKOB CPeau HUX; KpoMe Toro, ux OOpLOBCKME NOEOWHKU B
cpegHeM umetoT Hebormbluoe cTaHA4apTHOe OTKIoHeHne (bopuoBckme noeanHkn = 5,05 + . -54, BeinrpaHo = 3,86
+ .- 90, npouvrpaHo = 1,19 . -67). YUneHbl JaHHON rpynmnbl BEIGOPKN OCMOPUNN 1 PacCMOTPENN B NOJSIHOM 0Obeme
149 matyen, nmeBLInX pesdynbTaTtom 429 3hPEeKTUBHO CrpyNNMPOBaHHbLIX TEXHUKO-TAKTUYECKMX KOMOMHALMIA, KakK
nokasaHo B Tabnuue 2 n Ha pucyHke 1.

Tabnwuua 1. OnucaHne BbIBOPKK
BecoBas kaTeropusi 1 MeCTO
55 kr 60 kr 66 Kr 74 kr 84 kr 96 kr 120 kr

OpoH3a OpoH3a cepebpo
5-e cepebpo OpoH3a
OpoH3a

CtpaHa #bopupbl

ApMeHus
AsepbangkaH
Benopyccus
Bbonrapus
[aHunsa
3OCcTOHMSA
duHnNaHomsa
FepmaHus
BeHrpuga
NHona
WpaH
AnoHuna
KasaxcTtaH
Kopes
Monblua
KHOP
Poccua
Cepbusa
LBeumns
Typuusa
CLA
Y36ekncTaH
Bcero 22

3050710
5-e
30M0TO
5-e 5-e
OpoH3a
OpoH3a OpoH3a OpoH3a 5-e
OpoH3a
30Mn0TO0 5-e

5-e OpoH3a
cepebpo OpoH3a 3050TO 30110TO
5-e 5-e
30M10TO
5-e cepebp cepebpo cepebpo 30I10TO
5-e
OpoH3a
OpoH3a cepebp
5-e 5-e
OpoH3a

BlRPNoNRPRPORNMANRPNRARNRRREOW



PucyHok 1: MNpoLeHTHOE OTHOLLEHME KaXXO0ro TUMna TeXHNYecknx asuxeHun a) Maptep 6) CToika

Passin
Backg Monoxenue naptep

5%

Backward Turn
s Tilt
Over
3% /_ 206
Lift & Tilt
5%

Switch
o \
Blocks __»

6%

Lift &
Suplex
13%

Shift in 39, 1% Swing
Rutatmn_\ N gy

Suplex
7%

Standing Position

Shift
Hip Toss Sideways Lift &

7%

A

Penetration
16%

a 0.

Passing Back — Bbinag Ha3ag

Backwards Tilt — lNepekung Ha3ag

Turn over — NepeBopoT 06paTHBIM NOACOM
Lift & Tilt — Moabem n nepekna

Switch — Max

Blocks — brioku

Lift & Suplex — Nogbem n 6Gpocok ¢ nporndom
Spin - BpalueHue

Standing Position — lNonoxeHune cTos

Suplex — bpocok ¢ npornbom

Shift in Rotation — 6pocok ckpy4MBaHVeEM
Hip Toss — Bpocok ¢ 3axBaTtoMm 6egpa
Shift Sideways — NepeBoabl

Lift & Swing — Bpocok nogBopoToMm
Takedown — TenkgayH

Pushout — BelTankmeaHue 3a kosep
Penetration — MNpopbis

Body Drop — NageHue Tena

Blocks - bnoku

Tabnuua 2. YacToTHOCTb 1 pacnpegeneHne NpoaHanu3npPoOBaHHbIX TEXHUYECKUX OBMKEHUN

lMNonoxeHwne Texhu4eckoe Yactora %
OBWXeHne
BpaweHune (mocT) 115 26,8
Moawem n Bpocok ¢ 26 6.1
npornéom
MapTep Briokun 12 2,8
Max 11 2,6
192 TTC Moabem 1 nepekus 10 2,3
0,
44,76% Bbinag Has3ag 9 2,1
Mepekung Ha3ag 6 1,4
MepeBopoT 0OpaTHbIM 3 07
NOsICOM
TankoayH 44 10,3
BbiTankmeaHue 3a a1 9.6
KoBep
MpopbiB 37 8,6
Crovika MNapeHve Tena 36 8,4
Brokn 33 7,7
237TTC Bpocok ¢ npornbom 17 4,0
0,
55,24% Bpocok ckpy4mBaHuem 16 3,7
Bpocok ¢ 3axBaTom 8 1.9
Oenpa
MNepeBoap! 3 0,7
Bpocok noasopoTom 2 0,5
Bcero 429 100,0
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NMEPEMEHHbIE

Bbino mncnonb3oBaHo 2 rpynnbl NEPEMEHHbIX: NEPEMEHHbIE, xapakTepusytowme TTC: mMcnonb3oBaHue Moayns
“MapkupoBka” BugeoaHanmsa nporpammHoro obecneveHuss Dartfish Team Pro© 7, addekTuBHbIA MOACYHET
6annos TTC 6binn NpoaHanM3MpoBaHbl C UCMONb30BaHMEM 7 OnNucaTenbHbIX NEPEMEHHbIX TEXHUKO-TaKTUYECKUX

XapaKTepUCTUK:

nonoxeHne B Oopbbe u TexHudeckue pfOBWXKEHUs U3  knaccudpmkauumn JlacdoHa (2),

cTpatermyeckass porib, TakTU4YecKue cpencTBa, TaKTUYECKUM PUCK, OnpedeneHne pacCTosHUS B CTOMKE U
OBWKEHVe Mo yrnpaBrneHuto (T.e. NPOpPbIB M NPOXOA 3a ABWKEHWAMM, nocrnegHne ABa NPUMEHSITCA TONbKO K
OEeNCTBUSIM B MOJIOXEHMU CTOHA) NMIOC MUHYTa 60S, B KOTOPOM MMEEeT MeCTO OEeWCTBue, W MnpucyxgarTcs
TexHuyeckne Gannbl, B obLlE CNOXHOCTU AEeBATb MNepeMeHHbIX YyHKUMA. MepemMeHHble, TakMe kak Tun u
KaTeropuu, onvucaHHele B Tabnuue 3, 6binv o6beanHeHbl B NaHenb KaTteropmm v nporpamMmmHoe obecneveHue,
cneumanbHO pa3paboTaHHOe Anst 4aHHOro nccnenoBanns (puc. 2).

Ta6nuua 3. Mogenb, xapaktepusyioLas nepemeHHole TTC

nosicom

32. BpaueHve
33. Nepekua
Ha3ag

34. Moabem u
nepekug,

35. Moabem u
6pocok ¢
npornéom

36. Bnoku
37. Max

lepemeHHbIe
lMNonoxeHue MuHyma Cmpameauyeckas Hacmpodlka TexHu4eckue 38eHo TexHu4eckoe TexHuu. Takmuyeckuli puck*
posb paccmosiHus* cpedcmea ynpaene dsuxeHue 6annbl
Tvn PaaﬂzJ;eBr;Hbm He:ile;bla KaTteropunanbHbin MopsakoBbIn CKpbITbIV CkpbiTbii  KaTeropuanbHbii  HenpepbiBHbI  [opsakoBbin
1. CTomka OvanasoH 1. Ataka . 1.0TKpbITbIV 1. lMpoaKkTuBHbIN, 1. Crovika: OvnanazoH 1. Hu3kui
Kateropun 2. Maptep oT1806 2. Komnnekc . 2. CpegHun KOT. BKMo4aeT Mepemennasn, [popbiB or 2. CpegHun
(oTBET NpoTUB (pykonawHbii  a) [BukeHue KOT. 20. avikgayH 1p06 3. Bbicokuii
KT )] 6oit) b) OTBnekawWwmn  BKOYaET: CwmeHa (Bkntoyas 1 4. OYeHb BbICOKUIA
6. 3. KoHTpataka . 3. 3akpblTbil- yaap MpopbiB OBUKEHUS cBepx
(oTBET NpoTUB HaHeceHne y  c) Ton4vok TankpayH Brnepea Tex.6annos
aTakm) . AapoB d) Cuna Bbinag c3agu 22. MepeBogpl ans
cuennexHns 23. bpocok onacHou
e) [lesopueHTaumsa 2. CKpy4MBaHMem nosvumn 5
HenpepbiBHbIn -~ 24. TlageHune cek.
2. fleTtanu, KoT. Tena yaepxXaHus)
BKIIOYaOT 25. bpocok ¢
a) BoamoxHocTb 3axBaToM
b) Mpsimas ataka 6enpa
26. bpocok c
npornéom
27. bpocok
noABOPOTOM
* 28. BbiTankvea
MpumeHsieTcs HWe 3a KoBep
TOmbKO Ans 29. Bnoku
nonoxeHus Naptep:
cTos 30. Beinag
Hasaj
31. MNepeBopoT
obpaTHbIM
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Bknagka rmaBHbIV MHTEpAYENC 1 CToNKa, b) Bknagka napTep, ¢) Bknagka Mepbl NpegoCTOPOXHOCTM M Npobnembl.
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KonuyecTBeHHble MoOKa3aTenn TEXHUKO-TAKTUYECKOW pe3ynbTaTMBHOCTM 6opuoB: kak Tonbko TTC 6binn
OTMeYeHbl, daHHble 3KCMopTUpoBanM M3 OkHa 3axBata Dartfish Team Pro 7 (puc. 3) B cratuctuveckoe
nporpaMmmHoe obecneyeHne SPSSO© 17, ¢ NOMOLLIbIO KOTOPOro GbII0 paccunTaHo 8 nokasaTtenen, npegiaraemMbix
B Mogenu, npeanoxeHHon Lépez-Gonzdlez (7) AnS KONWYECTBEHHOro onpegeneHvst pesynbTaTUBHOCTU B
OENCTBMAX NO BbICTABMEHUIO OYKOB, NPEACTABNALWMX OTAEMbHbIE pacyeTbl AN ABYX OOPLIOBCKMX NO3ULIUA, 3a
UCKNoYeHneM nepemeHHbix  «KoadduuneHT CTPYKTYpHOM u3MeH4uMBOoCTU», «CpegHee addpekTnBHOE
paccTosiHne B CTOMKE» U «TakTudeckui puck». B nepBbix OBYX criyyasx AaHHble NokasaTenu MpUMMEHSHTCSA
TONMbKO B YCTAHOBMNEHHOW dha3e M ABMXKEHUSAX MO YrNpaBneHuio B CTOMKE; B TpeTbeM cnydae, npegpiayline
nccnenoBaHus OBHapYXWMAW, YTO BbICOKUIM TakKTUYECKUI PUCK XapakTtepeH Ans 6onbluen 4acTu TeXHUYECKUX
rpynn 6opuoB B naptepe (3). [na gaHHOro vMccrnegoBaHMsl, OCHOBAHHOIO Ha MHGoOpMauMu Ha puc. 1a, rpynnbl
«BpalueHume (mocT)», «Mogbem n Opocok ¢ npormbom», «Max» u «[llepekng Hasag», KOTOpble OTHOCATCA K
rpynne BbICOKOrO PWCKa, MOCKOMbKY ChvMHa Gopua conpukacaeTcsi C KOBPOM, NMpUHOCAT Bcero 82% ot obuiero
KkonnyectBa B napmepe. Takke Gbin paccumTaH nokasartenb «KoadduumeHT B cTonke/naptepe» (6), KOTopbIn
onuceiBaeT B OOHOM KO3dhpMUMEHTE MPONOPLUI0 MEXAY BbINOMHEHHBIMW OENCTBUSAMMW, KaK B CTOWKE, Tak U B
napTepe.

«HactynarenbHbIi k0achduumeHT» Obin gobaBneH K AaHHbIM MHAMKATOpam B 060MX GOPLIOBCKMX MOJIOXEHWUSIX.
[aHHbIn mMHOMKaTop BbipaxaeT B pAuanasoHe oT 0,0 go 1,0, npoueHT TTC, BbINOAHEHHLIX B YWUCTO
HacTynaTenbHon ponu. 3HadveHusi, 6nnskme k 0,0, yKasbiBalOT HA BbICOKOE KOJNIMYECTBO KOHTPHACTyMaTesNbHbIX
aencteuii. Becero 6bino paccumTtaHo 14 nokasartenen pesynbTaTUBHOCTM (Tabnuua 4).

& 01 - Strategical
00-Scoring Wrestler 00-Deferaive Role or Caution
Wrestler . Distance

Criteria

03 - Setup Hold . ipti i
Name etup Hol Tech. Description Pts. Retention ‘

| Minute Means Link Hold Movement

|
02 - Setup 03 - Tactical | 04 - Control | 05 - Execution 06 - Technical 07 - Tech. 08- | 09 - End of

Match

ParTerre Maksimovic, " ‘
TC 3 ‘ Ryu, Han-Su Aleksandar Attack Waist lock Feint Bridging [ Gutwrench 1

Other | Maksimovic, [ | | | [ | ‘

Canlice 3 Ryu, Han-Su lllegal Hold 2

| _Cautions |

Other | Maksimovic, Grab leg with
3 Ry, Han 3y Aleksandar Consequence | | | | | | | |

Pag’c"e 4 Aliyev, Hasan Albiev, Islambek Attack Waist lock Opportunity Bridging Gutwrench 1 \

| Disqualifica

tion

061

062

| Standing |

ParTerre 5 . Defending a Gut
TTC 4 Albiev, Islambek Aliyev, Hasan Counterattack Woandh

ADelendmg aFronthead|
lock

Opportunity Switch (Reversal) | Reversal to a Gutwrench 2 ‘

| Waist lock, Reise the own |

5 Albiev, Islambek Aliyev, Hasan Combination Close leg, Lift & Swing

TTC Opportunity Shot Waist (GR) Lift and Swing

063

ParTerre

e 5 Albiev, Islambek Aliyev, Hasan Combination Waist lock Opportunity Lift & suplex Waist lock, Lift & Suplée 3

Standing
TTC

Defending a Front Head Defending front head lock,
Lock Shift in Rotation

PucyHok 3. lNMpumep aHanu3a okHa B nporpaMMHoM obecneyeHmun Dartfish Team Pro 7.

6 Albiev, Islambek Aliyev, Hasan Counterattack Close Opportunity Shift in Rotation

CTATUCTUYECKAA OBPABOTKA

Cratuctnyeckue TecTbl NPOBOAUNNCH B CeAYHOLLEM NOPSaKE:

1) HayarnbHbIl uccriedosameribCKUl aHaiu3 ¢ NOMOLLbIO Mep LieHTpanbHOW TeHaeHUMn (cpegHee U cTaHgapTHoe
OTKITOHEHME) 1 06paboTkun rpacmKoB € LeNblo ONUCaHUs 0BLWNX TEHAEHLNA BCEX YNTEHOB BbIOOPKN.

2) Henapamempuudeckue koppensauyuu mexay 14 nokasatensMy pesynbTaTUBHOCTUM M YACTOTHOCTbIO KaXKaoro
TMNa TEXHWYECKOro [ABWXKEHMS;, MOCKOSbKY MoKa3aTenu pacCyYMTbiBAKOTCA OT 4acToT, U TaK Kak B 3TOM
nuccrnefoBaHUM faHHble MepPeMEHHbIE UCMONb3YIOTCS BMEpPBblE B UCCNEOOBAHUM TPEKO-PUMCKOrO CTWUMs, Obin
BbIMOMHEH TECT paHroBon koppensuum CnupmeHa C Lenbio aHanusa MoTeHuuarnbHbIX OTHOLUEHUN Mexay
nokasaTtensamm 1 TEXHUYECKUMU rpynnamMm B AaHHOM cTune 6opbObI.

3) OueHka hakmopHoU cmpyKkmypbl C WCNONb30BaHMEM MeETOAa BpalleHWss BapuMMakC C HopMmanusauuven
Kansepa. OHa Obina peanusoBaH C LEenbl oOnpedeneHnsl B3aUMOOTHOLLUEHUA Mexay MepBOoHavanbHO
ONMcaHHbIMM NepeMeHHbiMU. OTa ocobasi npouefypa paHee Wchnonb3oBaniacb B aHanuse ¢akTopoB
HacTynaTenbHON pe3ynbTaTUBHOCTU B BOSIbHOM U XXeHCKo 6opbbe BO BpeMsa onmMmnunckoro uukna 2009-2012
rogoB, BbISBNAS crneunduyeckne B3aUMOOTHOLUEHUS CPeau pPasfMYHbIX TEXHUKO-TAKTUYECKUX acrekToB
OOopLOB pa3nuyHbIX YPOBHEN pe3dynbTatuBHocTU (3, 4, 5, 6, 7). Kputepun Baptnetta Ha cgepuyHocms Obin
BbIMONTHEH paHee [Afi NPOBEPKM HYNEBOW TUMOTE3bl O TOM, YTO KOppensuMoHHas maTtpuua sBnsertcd
€0VHNYHOW MaTpuLen, B 3TOM cryyae (aKTOPHbIN aHanm3 He Obin Obl yMecTeH.

4) Uepapxudeckuli KrnacmepHbil aHanu3 no meTtody Yopaa cO CTaHAapTHbIMU 3HayYeHusMn (Z-nokasaTerb),
ucnonb3yd  uMHAMBUAyanbHble  3HavyeHuMst 14  KONMMYECTBEHHbLIX  MOKasaTenem  TEeXHWKO-TaKTUYeCKOWn
pe3ynbTaTMBHOCTU. Bbinn HanaeHbl pewerns ans 3 - 12 rpynn, BbiOpaB pelleHne 8 KnacTepoB B KavyecTBe
O[HOTO, KOTOPbIN Ny4Lle BCEro oxapakTepusoBasn TEHAEHUNN pe3ynbTaTUBHOCTM GOpLIOB B BbIOOPKE.

5) MNMpoBepka KNacTepHOro peLleHnsi, BbIGpaHHOIo ¢ NOMOLLBbI OUCKPUMUHAHMHO20 aHasiu3a, C UCNoNb30BaHNEM
CTyneH4yaToro Metoaa, onpeaensiowero 3Ha4nMoCcTb ANCKPUMUHAHTHBIX PYHKLMIA, MOMYYEHHbIX C MOMOLLBIO A
Yunkca. [JaHHbI TECT UCNONb30Barcs ANis onpeaeneHnsi NepeMeHHbIX, OTBETCTBEHHBIX 32 pasnuyuns Mexay
rpynnamu. YpoBeHb 3HAaYMMOCTU LIS BCEX CTaTUCTUYECKUX NMpoLeayp 6bin yctaHoBrneH Ha p <. 05.

Fall (pin)




Tabnuua 4. KonvyecTBeHHble NoKasaTeny TEXHNKO-TaKTUYECKON pe3yrnbTaTUBHOCT B onumnuickon 6opsbe (Mogens 14 nepeMeHHbIX)

Tun nokazamensi

Koaghgpuuuerm 3 Koad)d)uuueHrz‘l Kosd)d)uqueHrIr CpedHee 3 3
cmotikalnapmep TexHUKO-maKmu4eckoe HacmynamenbHbiti makmuyeckou cmpyKkmypHou ahchekmusHoe 3 CpedHuli makmuyeckuti puck
(SUPCo) rnomeHyuposaHue koaghgpuyueHm (OffCo) npoakmugHocmu usmeH4yusocmu paccmosiHue 8 cmolike (TacRskA)
(TacPACo) (Sve) (SEDA)
OTHoLLEHNE Mexay MpoueHT TTC
PasHoobpasuem (TexHuko- ! MpoueHT TTC B cTOMKE,
MpoueHT TTC, TaKTU4ecku CpegnHee Bcex

MpoueHT TTC, BbINONHAEMbIN

TakTu4yeckuii oobem),

BbIMOMHEHHbIV C

BbINOJIHEHHbIN B NOArOTOBMEHHbIN . 3HaYeHui CpenHee Bcex 3HaYeHui
B MOMNOXEHUU CTOS, OdbdekTnBHOCTLIO (3hDEKTUBHASA 9 n3MeHsoLLenca
KoHuenT o HacTynaTenbHon ponu, NpOaKTUBHBLIMU M 3hheKTMBHOrO TakTuyeckoro pucka TTC B
BbIPaXeHHbI B ECATUYHOM YyacTtoTHocTb TTC) u _ CTPYKTYpOWH, -
BbIPaXXeHHbIii B cpencreamu, . pacctosiHua TTC B cToliKe
3HauYeHuU. MpoaykTuBHOCTLIO (CymMMa . BbIpaXeHHbIV B ~
[ECSATUYHOM 3HaYEeHUN. BbIPaXeHHbI B cTolke
HabpaHHbIX TEXHUYECKMX [ECATUYHOM 3HaYeHUM.
[EeCATUYHOM 3HAaYEHUN.
6annos).
PasHoobpasue: o
Crouka: AnanasoH ot 1,0 go
TexHnyeckvne BapuaHTbl/MUH. 40
EavHuua AddekTMBHOCTL: '
A u OwanasoH ot 0,0 go 1,0 Ounanason ot 0,0 go 1.0 Ounana3zoH ot 0,0 go 1.0  OmanasoH o1 0,0 go 1.0  OwmanasoH ot 1,0 go 3,0
namepeHus OdbdekTnBHble TTC/MUH. .
N Maptep: OnanasoH ot 1,0 oo
MNpoayKTMBHOCTb:
3,0
Tex. 6annbl./MUH.
OpHO eAnHCTBEHHOE
A A OTaenbHble 3HaYeHus OTaenbHble 3HaYeHus
NonoxeHune 3HayeHve onvcblBaeT OTAenbHble 3HavYeHus Ans Tonbko B NONOXEHUN Tonbko B NONOXEHUN
ONSi KXKOOro MONOXEHUst  ANs KaXaoro TonbKo B NMONOXEHUN CTos
npu 6opbbe nponopuuo Mmexay o6onmm KaXKgoro nonoxeHus 6opbobl cTos cTos

6OPHOBCKMMM NonoXXeHnamm

60opbObI

nonoxexusi 6opbobI

Kateropum n
cdopmynbi

118

St/PCo =

YactoTHocTb TTC B cTOlMKE /
YactoTHocTb TTC B 060Mx
NONOXeHUsIX

Pa3sHoobpasue =
CyMMa TeXHU4eCKUX BapnaHToB /
[eCATUYHbIE MUHYTbI 6opb6bI

AppekmusHocmpb =
Cymma acpcpektnBHbIX TTC /
[eCATUYHbIE MUHYTbI 6opb6bI

[MpodykmueHocmb =
cymma HabpaHHbIX Tex. 6annos /
[ECSTUYHbIE MUHYTbI 6OpbGbI

Bbinu paccunTaHbl oTAenbHbIE
nokasarenu:

Cmotika Pa3Hoobpa3sue (StDiv)
Cmotika 3¢hcpbekmusHocmpb
(StEff)

Cmotika MpodykmusHocmb
(StProd)

Mapmep PasHoobpasue (PDiv)
Mapmep 3gppekmusHocmb (Peff)
Mapmep NpodykmueHocmb
(PProd)

MpumeyaHwue: 4TOObI paccunTaTb
[aHHble nokasaTenu, AecATUYHbIe
MWHYTbI paccmMaTpuBaloTcs B
LiefIoM; OHW He UCTPaBMsioTCs B
3aBMCUMOCTY OT NOSOXeHUS (Kak
B aHanu3e Bpems-[BwkeHue).

Cmolika
HacmynamernbHsbiti
KkoagppuyueHm (StOffCo)
YacToTHoCTb TTC B
CTOlKe B
HacTynaTtenbHon ponu /
cymma Bcex
BbINOMHEHHbIX TTC B
cTolke

lMapmep
HacmynamenbHbit
koappuyueHm (POffCo)
YacToTHoCTb TTC B
napTepe B
HacTynaTtenbHon ponm /
cymma Bcex
BbINOMHEHHbIX TTC B
naptepe

Cmolika
KoagbpuyueHm
makmuyeckoul
rnpoakmusHocmu
(StTacPACo) =
YactoTHocTb TTC B
cTolike,
NoAroToBneHHas ¢
MOMOLLbIO MPOAKTUBHbIX
cpeacTs/ cymma Bcex
BbIMOMHEHHbIX TTC B
cToike

lMapmep
KoagbpuyueHm
makmuyeckoli
npoakmusHocmu
(PTacPACo) =
YactoTHocTb TTC B
napTepe,
NOAroTOBNEHHas ¢
MOMOLLbIO MPOAKTUBHbIX
cpeacTs / cymma Bcex
BbINOMHEHHbLIX TTC B
naptepe

SVC =

YactoTHocTb TTC B
CTOViKe, BbINOJIHEHHas C
n3MeHsieMon
CTPYKTypoW / cymma
BCEX BbINOSHEHHbIX
TTC B cTOMNKE
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SEDA =

LWar 1: npoaykTbl
paccTosiHus

MHorouncneHHble
o6wue TTC Ha Kaxaom
paccTosiHum ans
cnenyLmMX 3HaYeHNI:

OTKpbITOE paccTosiHue *

CpegHee paccTosiHue *
3aKkpbIToe paccTosiHue *
3

LWar 2: dopmyna

CymMmMa npoayKkToB
paccTosiHusa / cymma
BCEX BbINOJTHEHHbIX

TTC B cTOlIKE

TacRskA =
LWar 1:npogykTbl pucka

MHorouncneHHble obLne
TTC Kaxgoro ypoBHsi pucka
ONS CnepyoLwnx 3Ha4eHUin:

Huakun puck * 1
CpeaHuii pyck * 2
Bbicokuii puck * 3
OueHb BbICOKUIA pUck * 4

LWar 2: dopmyna
Cymma npoayKToB pucka /

CyMMa BCEeX BbIMONMHEHHbIX
TTC B cTOlKE



PE3YJIbTATbI

HavanbHbIM nccnegoBaTenbCKU aHanus3

CornacHo cpefgHUM 3HadeHMsIM Bcex 14 nokasaTenen, cpegHee 3HavyeHMe  TEeXHUKO-TaKTUYEeCKOWn
pe3ynbTaTtMBHOCTU 6opLoB BbiGopku (Tabnuua 5) oTnnyanock cneayrLwmnMmn XxapakTepucTukamm:

B cTtolike BbINONHANOCH Bonee NonoBuHbI BCex adpdpekTuBHbiXx TTC, cornacHo koadduumneHTy cTonka/naptep
(PucyHok 4).

StP_Coeff
Mean
.00 20 40 .60 .80 1.00
Mean
[mStP_Coeff 56

PucyHok 4. KoadhumumeHT ctonka/naptep (cpegHee 3Ha4YeHne)

TexHnyeckoe noTeHuMpoBaHWe Obino bonblie B CTOWKE; Kak 9¢PeKTMBHOCTb, TaKk M MPOU3BOAUTENBbHOCTb
npeBbICUNN 3HaveHns B 25% OT Tex Xe camblx nokasatenewn B rnapmepe (PucyHok 5a u 5b). 3HauyeHus
NPOAYKTMBHOCTM Obinn aKkBMBaNeHTHbl noacyeTy 1 TexHudeckoro 6anna kaxgble ABe MUHYTbl npu 6opbbe B
CTOViKe, U KaXkable iBe C NOMOBMHON MUHYTHI B napmepe.

Tabnuuya 5. CpedHue 3HavyeHusi u cmaHOapmHoe omkroHeHue (xSD) 14 nokazamenel mexHUKO-makmu4yeckol
pe3ynbmamugHocmu.

KoadhuuneHT

lMonoxeHue
rpu 6opsbe  Tun nokaszamersns lTokasamerb EQ. usmepeHuss  Cped. #SD
Mponopuusa mexay 00-10
O6a achbdekTnBHBIMM TTC B KoadhdmumeHT cTtorika/naptep Mal';a3OH ' .56 +£.21
CTOWKE N napTepe A
Cpepnss BenuivHa Cronka PasHoobpasue (nepem./MuH) Mepemennas/ .20 £.10
NnoTeHUMpoBaHus MWH
(HenpepbIBHas Wkana) Cronka OdpdektnBHocTb (TTC/MUH) TTC/MuH 25+.14
/(inTV(I)l-Il/I)Ka [MpogykTMBHOCTL (Tex. 6annebl Tex. 6annbl /MuH 50 427
TakTnyeckun n Cronka HactynaTenbHbIN
cTpaTern4yeckum KoadhpuuneHT 00-10 80 +.17
Cronka KoadppurLmeHTsI Cronka TakTn4eckmin NpoaKTUBHbIN
KOBDDULIMEHT 0,0-1,0 .39+.24
KoadhduumeHT cTpyKTypHOM 00-1,0 37427
N3MEHYNBOCTH
TakTnyeckas u Crovika CpegHee achdekTnBHOE 1,0-3.0 272+.32
cTpatermyeckasi CpegHsasl  paccTosiHue
Eﬁ:;?:';Ha (nopsinkosas Ctonka CpegHuin TakTUYECKNIN PUCK 1,0-4,0 1,79 £.60
CpenHsasa BenmynHa MepemeHHas/
NOTEHLMPOBAHUS Maptep Pa3Hoobpasune (nepemM./MuH) MUK .13 +.09
(HenpepbIBHas LWKana) MapTtep SddektnBHoCTb (TTC/MUH) TTC/MuH .20 +.13
MapTtep MpoaykTMBHOCTL (TEX. Gannbl
Mapmep /MH) Tex. 6annbl/MyH .40 +.26
TakTnyeckun n MapTep HactynatenbHbIn
cTpaTeruyeckumn KoahpuuneHT 00-10 76 £30
KO3 PULUMNEHTbI Maptep TakTMyecknit NPoOaKTUBHLIN 00-10 16 +.21



HactynatenbHble KO3(hPUUMEHTLI MOKa3biBaloT, YTO cBbie 75% 3ddekTMBHbIX TTC ObinMM BbIMOSTHEHbI B
HacTynaTtenbHon ponu B obomx nonoxeHusix (PucyHok 6). OpHako cpegHsAs TakTuyeckasi NMPOakTUMBHOCTb He
npesbicuna 40% oT obwux acddekTnBHbIX TTC B CcTOMKe. QTO 3HaveHue Obino Hmxe, yem 20% B rnapmepe.
KoadhduumneHT CTpYKTYPHON N3MEHUYMBOCTU NOKa3biBaET, YTO HEMHOIO MeHbLue, YeM 40% TTC B cTonke 6binn ¢
N3MEHAEMON CTPYKTYPOK (TavkaayHbl K BbiMady Ha3ag v MeTOAbl, KOTOPble HAYMHAKTCA C NpOopbiBa NPOTUBHUKA
T.e. HbIpoK). CpegHee adbdeKTMBHOE pacCTOosiHME B CTOWMKE COOTBETCTBYeT Gonbliemy konmyectBy TTC Ha
Hebonbwom pacctosHun (PucyHok 7). CpegHee 3HavyeHMe TaKTMYECKOro pucka B CTOWKe npegnonaraet
TEHOEHUMIO UCMOoMNb30BaTh METoAbl HU3KOro pucka (TankaayHbl K BbiMady Has3ag, BblTankMBaHUsA 3a KOBep U
KOHTpHacTynartenbHble 6M0KM) M MeToAbl cpedHero pucka (NpopbiBbl) Yalle, Yem BbICOKOro pucka (6pocok ¢
3axBaToM Oegpa u nNageHus Tena) M OBWKEHWUsI C OYeHb BbICOKOW CTeneHbio pucka (bpocok ¢ mpornbom u Bce
OBWXKeHus, korga 6opew, conprkacaeTcsl CMHON C KOBPOM).

MoTeHumMpoBaHue ctos MoTeHuupoBaHue B napTepe

.60 -60

50 / 50

.40 40 /

%0 P 30

. ‘_Egr___-‘f' .20 "—____;a_‘?ffr

.20 10

.10 .00

00 Standing Standing Standing -10 Par-Terre Par-Terre Par-Terre
Diversity Effectiveness Productivity Diversity Effectiveness Productivity
(var/min) (TTC/min) (tech.pts./min) (var/min) (TTC/min) (tech.pts./min)

[ === Mean 20 25 50 | =+==Mean 13 20 40
a) Ctos b) MapTep

PucyHok 5. TexHuKo-TakTU4eckoe NoTeHuupoBaHme (CpeaHne 3HavyeHns)
Diversity — pasHoobpasue, Effectivness — acpdektuBHocTb, Productivity — npogyKTMBHOCTb

KoadpcdhmumeHTs cton KoachdpmumeHTsl B Nnaptepe

SVC

PrTacCoeP
PrTacCoeSt

OffCoefSt OffCoefP

.00 .20 .40 .60 .80 1.00 .00 .20 40 .60 .80 1.00
OffCoefSt PrTacCoeSt SvC OffCoefP PrTacCoeP
|= Mean 80 39 37 [mMean 76 16
a) Cton b) MNapTep

SVC = Structural Variability Coefficient (koadrUnEHT CTPYKTYPHON N3MEHYMBOCTM)
PrTacCoeP = Par-Terre Tactical Proactivity Coefficient (koadppmumeHT TakTM4eCcKor NPOaKTUBHOCTU B nNapTepe)
PrTacCoeST = Standing Tactical Proactivity Coefficient (koathduuMeHT TakTU4YECKOM NPOAKTUBHOCTA B CTOMKE)
OffCoefP: Par-Terre Offensive Coefficient (HacTynatenbHbIn k0achMUMEHT B napTepe)
OffCoefST: Standing Offensive Coefficient (HacTynaTenbHbIn KO3(PULMEHT B CTONKE)

PucyHok 6. TexHuko-TakTnyeckme koacppnumeHnTol (CpegHue 3HayveHus)

120

Mean
RiskAvrSt
SEDA
00 1.00 2.00 3.00 4.00 PucyHok 7. CpedHuii TaKTUYECKUI PUCK B CTONKE
SEDA RiskAvrSt (RiskAvrSt) n cpegHee achhekTMBHOE pacCTosiHME B
mMean 272 1.79 ctonke (SEDA)
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Koppensauuu mexay nokasatensiMm pe3ynbTaTUBHOCTU U TEXHUYECKMMU ABMXKEHUAMU
Bce nokasaTtenu 6binu cyLecTBeHHO ckoppenupoBaHsl (p < ,05) no kpaHen mepe, ¢ OAHUM TUMOM TEXHUYECKOTO
apwxkeHus. B nonoxeHun ctos (Tabnuua 6), 6pockn "bpocok ¢ 3axBaTom 6egpa” n "Bpocok nogBopoTom” He
ObINN CyLLLECTBEHHO CBA3aHbl C Kaknm-nubo nokasatenem. [AsmkeHus “MNpopbiB” n 6pockn “bpocok ¢ npornéom” un
“lNapgeHne Temna” pocTUrnM BecbMa 3HayuMMon koppensumm (p <
nokasatenamu. B napmepe (Tabnuua 7), “BpaweHue (MocT)” n “INogbem n 6pocok ¢ npornéom” Obiniv metogamm
C HamMbonbLIMM KONMYECTBOM Koppensauun ¢ p < .01 (nATb 1 YeTbipe nokasaTenemn, COOTBETCTBEHHO). B aaHHOM
60eBOM MOMOXeHUM He ObINo HUKAKOM Koppensuuu ¢ aBwxkeHusmn “Bbinag Hasag®, “lNepeBopoT obpaTHbiM
nosicom” n “lNogbem n nepekng’”.

.01) mexgy TpeTbMM U 4eTBepTbiM

Tabnuua 6.CyllectBeHHble koppensuun (p<.05) Mexay nokasaTensMu pesynbTaTMBHOCTU U YaCTOTHOCTbIO

TEXHUYECKNX ABMKEHNIN B MONOXEHWUN CTOSA

St
Div

Div

St
Eff

St
Prod

St/P
Coef

St Off
Coef

St Tac
Proa
Coef

SvC

SEDA

St
Risk
Avrg

Koadhcpmny
WNeHT
Koppensu
um
CnupmeHa

MpopbiB

Koppensauumsa
KoadbdbmumeHT
ABYCTOPOHHWN
YypOBEHb
3Ha4YMMOCTH

ok

ATT

.001

.325

.036

*

.389

.011

*k

468

.002

*k

442

.003

TankaayH n
BbiNaj Ha3ag

Koppensuus
KoadbcbmumeHT
OBYCTOPOHHWI
YpOBEHb
3HaYMMocCTH

.343

.026

*ok

.540

.000

-322"

.038

MNepeBoabl

Koppensuus
KoadpdbmumeHT
OBYCTOPOHHWI
YypOBEHb
3HaYMMocCTH

.319

.039

.329

.033

Bpocok
CKpyYMBaHMem

Koppensuus
KoadcuumeHt
OBYCTOPOHHWUI
YPOBEHb
3HAYMMOCTHU

*k

AT2

.002

Bpocok ¢ nageHvem

Tena

Koppensuumsa
Koadduument
OBYCTOPOHHWUM
YypPOBEHb
3Ha4YMMOoCTH

ok

AT75

.001

*k

463

.002

*k

.465

.002

-.312

.044

*k

611

.000

Bpocok ¢ 3axBaTom

6enpa

Koppensuus
KoadbcuumeHt
OBYCTOPOHHWI
YpOBEHb
3Ha4YMMOoCTH

Bpocok noaBopoTom

Koppensuus
KoadhdpuumeHT
OBYCTOPOHHWI
YpOBEHb
3HaYMMoCTH

Bpocok ¢ npornéom

Koppensuus
KoadhdpuumeHT
OBYCTOPOHHWI
ypOBeHb
3HaYMMoCTH

Hk

429

.005

*k

407

.007

*k

.394

.010

*x

.505

.001

BbiTankuBaHue 3a

KoBep

Koppensuus
KoadpdpuumeHt
OBYCTOPOHHUI
ypOBEHb
3HaYMMoCTH

*k

527

.000

.339

.028

*k

.567

.000

Bnok B cTorke

Koppensuus
Koadbcpuument
OBYCTOPOHHUI
ypOBEHb
3Ha4YMMoCT

- 761

.000

-367

.017

.359

.019

** Koppensauus 3HauuTernbHa Ha yposHe 0,01 (2-CTOpOHHSS)
* Koppensuus sHaumTenbHa Ha ypoBHe 0,05 (2- cTOpoHHASA)




Tabnuuya 7. CyuwecmeeHHble koppenayuu (p<.05) mexdy nokazamensmu pe3yrbmamusHocmu u
4acmomHOCMbI0 MEXHUYeCKUX 08UXeHUU 8 roJIoXKeHUe rnapmep

P P Tac
Off Proa SVC | SEDA
Coeff Coeff

Koadbpmument Koppensiums 458" | 728" | 627" |-610" | 477"

Koadduument
KO endaumm
pp u Bpauwenms OBYCTOPOHHWUI

Cnupmena (Mocr) ypoBeHb 002 | .000 | .000 | .000 | .001
3Ha4YMMOoCTH
Koppensauumsa
KoadbdbmumeHT
Beinag Hasag ABYCTOPOHHWN
YypOBEHb
3Ha4YMMoCTH
Koppensuus
MepeBopoT KoadpdmumeHT
obpaTHbIM ABYCTOPOHHWN
nosicom YypOBEHb
3Ha4YMMOoCTH
Koppensuus *
KoadbcbmumeHT 341
MMepekna Haszag  OBYCTOPOHHMNA
YPOBEHb .027
3Ha4YMMOCTH
Koppensuus - * o o o
Mogbem n KoadhcpmunenT .458 .378 .450 481 .396
Bpocok ¢ [OBYCTOPOHHMI
npornbom YypOBEHb .002 .014 .003 .001 .009
3Ha4YMMOoCTH
Koppensuusa
Koaduument
OBYCTOPOHHWUI
YpOBEHb
3Ha4YMMOoCTH
Koppensuusa x * ok
KoatduumenT AT72 .322 .393
Max (nepexofbl)  OBYCTOPOHHMIA
YPOBEHb .002 .037 .010
3Ha4YMMOCTH
Koppensuus
KoadphdpuumeHT
Bnoku B napTepe  ABYCTOPOHHMIA
YPOBEHb .004 .022
3Ha4YMMOCTH

** Koppensauus 3HauuTernbHa Ha yposHe 0,01 (2-CTOpOHHSS)
* Koppensumsa 3HaumTensHa Ha yposHe 0,05 (2- CTOPOHHSS)

St/P

P Div P Eff | P Prod Coef

Moavem un
nepekmg,

-.438" 353

®PaKTOpHbIM aHanNu3

dakTopHbI aHanu3 (Tabnvua 8) BblAenUN NATb NOBEPHYTbIX KOMMOHEHTOB, KOTOpble OOBACHANT, B LENOM,
81,53% ot obwen aucnepcun (baptnett = 475,74, p = .000). [NepBbIi KOMNOHEHT ONUCLIBAET NOTEHUMPOBAHUE
HacTynaTenbHOM aKTMBHOCTU B flapmepe N ero HeratMBHOE OTHOLUEHME C KO3(ULMEHTOM CTonka/mapTep,
npeanonaras, 4to 6opubl, Habpaswmne Gonblie TexHUYeckMx 6annos B mapmepe, Takke ObIN €ANMHCTBEHHbBIMN,
KTO, MPOMOPLMOHAsNbHO, BbIMOMHWUI MeEHbLUE MPUEMOB B CTOWMKe. [aHHbIA KOMMNOHEHT obObsAcHWNn 24,81% ot
obuen gucnepcuu.

Btopon komnoHeHT 0b6bsacHun 23,35% amcnepcun, yCTaHOBUB OTHOLLEHWE CPEeAV KONMYECTBEHHbIX NokasaTtenemn
noTeHumMpoBaHus B 6opbbe cTos. ToT chakT, 4TO NokasaTenu NOTEHUMPOBAHMS B KaXXAOM NMOMOXEHUN ONMCaHbl B
OTOeNbHbIX KOMMOHEHTax, npegnoraraeT, YTo B uccrnegyeMon Bblbopke Oblno Heckonbko 6GOpLoB, KOTOpbie
OTNINYanNuUCb B OQHOM M3 MOMOXEHWIA U HE OTNINYanuchb B OPYroMm.

XapakTepucTukn pasnuyHbix atanoB TTC B CTOMKe OObEeOUHSIIOT TPeTu KOMMOHEHT, yKasbiBas HeraTtMBHOE
B3aMMOOTHOLLEHWEe cpeaHero 3(peKkTBHOINO pacCTosHUS B CTOMKE C Tpems MokasaTendamu: HacTynaTenbHbIN
KO3(PPULIMEHT B CTOMKE, TaKTMyeckasi NPOAKTUBHOCTb B CTOMKE U KOI(PPULUNEHT CTPYKTYPHOW U3MEHUYMBOCTW.
[laHHOe OTHOLLEHWE MOoKa3blBaeT, YTO CaMble HacTynaTesfibHble, MPOaKTUBHbIE GOpLbI, BbINOMHAKLWME METOAH,
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KOTOpble MOryT 3aKOH4YUTbCA MHOIMMU cnocobamu, BbIMOMHAKT Gonblle METOO0B Ha cpegHeM pacCTodHun n
MeHbLUEe Ha 6nn3kom paccToAaHunN.

TakTnyeckass NMPOAKTMBHOCTb M HacTynaTenbHbld KO3MdUUMEHT B napmepe, coOpMUpOBaBLUME YETBEPTbIN
KOMMOHEHT, ABMNSAOTCH acnekramu, kotopble 06bacHunu 10,80% ot obuwen aucnepcun. NocnegHnin KOMMNOHEHT
COCTOWT M3 OAHOro €4MHCTBEHHOro nokasaTensi, cpefHero TakTU4eckoro pucka B ctonke ¢ 9,03% ot obuwen
0b6BbsACHEHHOW ancnepcun.

Ta6nuua 8. MaTpuua NoBepHYTbIX KOMMOHEHTOB %

KoMnoHeHT

1 2 3 4 5
DivSt .958
DivP .899
Eff St .965
Eff P .939
ProdSt 977
ProdP .942
StP_Coeff - 736 .615
OffCoefSt .678 -.493
OffCoefP . .673
PrTacCoeSt 713
PrTacCoeP . .804
SsvC .621 -.505
SEDA -712
RiskAvrSt .885
O6uwasa obbsAcHeHHas 24,81 23,35 13,53 10,80 9,03
aucnepcusa % % % % %

MeToa nssneveHus: aHanua rnaBHbIX KOMMOHEHTOB.
MeTop BpalleHus: MeTog BapMMakc ¢ Hopmanusaumen
Kansepa.

®BpalueHune cownock B 6 LMKnax.

Mepapxunyeckum KnactepHbii aHanm3 u AUCKPUMUHAHTHBIW aHanu3

Tabnvua 9 gemoHCTpUpyeT pelleHve 8 rpynn, OTCOPTMPOBAHHBLIX MO KPUTEPUIO MOMy4YeHHbIX Meganen. Cemb
YEeMMNUOHOB, a Takke LIeCTb M3 ceMu cepebpsiHbix MeganuctoB, U 10 n3 14 G6poH30BLIX (23 13 28 mMepanen,
82,1% cnopHbix Medanen) 6binn KnaccuduuupoBaHbl B NepBble YeTbipe paHXMpoBaHHble rpynnbl. CornacHo
ONCKPUMUHAHTHOMY aHanuay CTyneH4yaTbiM MeTOAOM, nokasaTensMu, nydlle BCero onucbiBaloLUMKU pasnnyuuns
mMexay rpynnamu, Obinm, B cTovike: 3(pdEKTUBHOCTb, CpeaHWA TakTUYECKUA pUCK, cpepHee 3ddeKTUBHOE
paccTosiHMe B CTOMKE M HacTynaTenbHbIN KOAPMUUNEHT; ANa napmepa pesynbTaTbl BKOYaT pasHoobpasne u
HacTynaTenbHbll  KO3MULUMEHT, BCEro LWeCTb AUCKPUMWHAHTHBLIX noka3atenen (Tabmvua 10). U3 unx
kKoMBuHauMM ObiNO OOMHAKOBOE KOMUYECTBO KAHOHUYECKUX AMCKPUMWMHAHTHBLIX QYHKUMA, MATb M3 HUX Obinu
BbICOKO 3HaunmbIMK (p <0,01) n obbscHaT 91,6% oT obwen gucnepcun (Tabnuua 11).; Takum obpasom, 40 u3s
42 cnyyaes 6binn knaccnduumpoBaHbl NpaBUbHO, 4OCTUras KoadduumneHTa nonagaHui 95,2% (Tabnvua 12).

CTtaHgapTmanpoBaHHble KOSMULMEHTHI KAHOHUYECKUX OUCKPUMMHAHTHBLIX (DYHKUMA OEMOHCTPUPYIOT, Y4TO ABa
nokasatens c Haubonblleh AUCKPUMUHWPYIOLLEW CUITOM MMElT OTHoweHue k Gopbbe B mapmepe, n oba
ABNSOTCA YacTblo pyHkuum 1 (Tabnuua 13).

C y4yeTOM AaHHbIX pe3ynbTaToB, a TakkKe C y4eTOM CpedHVX 3HadyeHui Kaxgoro us 8 knactepos (Tabnuua 14),
OHW OTNMYAKTCSA OT CPEAHEro 3Ha4YeHMs BbIOOPKU MO CreayoLwmMM XapakTepucTukam:

1. Knacmep | (n=5): xapakTepu3oBancsi Kak Habop C CaMbiMW BbICOKMMW 3HAYEHUSIMU TEXHUYECKOrO
pa3Hoobpa3susa B nmapmepe, a Takke kak Havbornee HacTynaTenbHbIi B 060MX GOeBbIX NOMNOXEHUSAX (CBbIle
90% TTC B cToWke 1 noutn 100% B napmepe).



Knacmep 1l (n=8): Ero pasHoobpasue B napTepe ObINO Bbille CpeaHero, B TO BPEMS Kak B MOMOXEHUU CTOS
ero adeKTMBHOCTb Obina Hxe cpegHero; 6ONbLIMHCTBO NPUEMOB B AaHHOM MOMIOXEHUN BbINOSHANMCH Ha
GrIM3KOM PaCCTOSTHUN N C HU3KMM PUCKOM.

Knacmep lll (n=12): HacTtynatenbHbIn KO3 pULUMEHT B NapTepe AaHHOM rpynnbl Obin BbilLe CPeaHero, To Xe
camoe kacaeTcs 9PdEKTMBHOCTN B CTONKe. ATO Obina rpynna Hambonee 6oratas B TEXHUYECKOM MNnaHe B
CTOMKe, BbINOMHAKLLAA OEWCTBUA Ha 4 YpPOBHAX puUCKa; MOYTU BCE OHW BbLINOMHANUCL M3 3axBaToOB Ha
OnNn3KoM pacCTOSHUN.

Knacmep IV (n=8): HacTtynaTtenbHbii kO3hpMUNEHT B NnapTepe NpeBbICMIT CPeAHEee 3Ha4YeHue, B TO BPeEMS
Kak pasHoobpasne B TOM XXe CaMOM MOSfoXeHUU N ero 3dEKTUBHOCTb B CTOMKe Obinu Hxe. [laHHas rpynna
BbiMOnMHuNa 6onblWyld YacTe U3 CBOMX OENUCTBMA B CTOMKE C HeOOMbLIMM pPUCKOM W Ha CpegHem
paccTosHuem, O6yayum 6Gopuamu, KoTopble, B LenoM, npuberany K MeHbLIMM 3axBataM Ha Onmnskom
paccTosiHUW OT Lernon BblOOPKM.

Knacmep V (n=3): 310 6bINM eaMHCTBEHHbIE GOpLbl BO BCEW BbIDOPKE, KOTOPbIE HE BbIMNOMHANM Kakue-nubo
Aevicteus B napmepe. OHM Takke cornacunuck B ctorke Ha 100% HacTynatenbHyto 60pbby (BCe npuemsl B
OaHHOW pornu), nokasbiBast 3PEKTUBHOCTb U TaKTUYECKUIN PUCK Bbille CPeaHEro.

Knacmep VI (n=3): 'pynna ¢ camblM HU3KMM TEXHUYECKMM pa3Hoobpasmem B napTtepe. B cTolike noytn Bce
OENCTBUS BbINOMHANUCL Ha GNMU3KOM pPacCTOAHMM, C CaMbiM HWU3KUM CPEeAHMM 3HayYeHWeM TakKTU4eCKOro
pucka U cambiM HU3KMM MPOLIEHTOM HacTynaTenbHbiX AencTBui. E€ adhdhekTMBHOCTL B CTOWKe Bbina Huxke
cpegHero.

Knacmep VIl (n=2): PasHoobpa3sne B napTepe Bbille CPeaHEero, C caMoi BbICOKOW 3dEKTMBHOCTLIO 6OpLObI
B CTOWKe, CXBaTKka B OCHOBHOM Ha 65m3kom pacctosHui. OgHako gsa 6opua, NpycoeaMHUBLUMECS K AaHHOW
rpynne JOCTUIMN BTOPOrO CaMOro HU3KOro HacTynaTernbHOro koadguumeHTa B CTOMKE.

Knacmep VIII (n=1): Ha camom fgerne, 370 BCEro nub oguH 6opeL, TOT e CaMbli, KOTOPbIA OTNMYaeTcs oT
OCTanbHbIX aTrneToB BbIOOPKN MOMyYEHWEM IKCTPEMASIbHbIX 3HAYEHUIN B NSATU U3 LWECTU OUCKPUMMUHAHTHBIX
rnokasaTenemn; ¢ camoin H13kon acpdeKTUBHOCTLIO B CTONKe, 100% ero 4encTBU B ABYX MOMOXEHMAX 60pbObI
NPMMEHSANUCb B HacTynaTenbHOW ponu, M ero acpdekTMBHOE OENCTBME TOMBbKO B CTOMKE ObINO O4YeHb
PUCKOBAHHbBIM, UHULIMNPOBAHHBIM C 6NIM3KOro paccTosiHUS.

3HayeHns anga kaxxgoro 6opua B AaHHbIX NoKasaTenax npuseaeHsl B Tabnuvue 15.

Ta6nuua 9. Pe3tome pelueHnint BOCbMU KNacTepoB

Mpumepbl 6opuoB 3onotr Cepe bBpoH3

124

Knactep o 6o a 5-n Bcero %
(Mms, KOMaH4a, BecoBasi KaTeropusi, MecTto)

I Nematpour, T. (MpaH, 84 kr, 1°) 3 1 1 0 11,9
Il Angelov, Ivo (Bonrapus, 60 kr, 1°°) 2 2 2 2 8 19,0
I Yun, Won-Chol (KHIP, 55 kr, 1°) 1 2 5 4 12 28,6
v Nabi, Heiki (3utoHus, 120 kr, 1-e) 1 1 2 4 8 19,0
\% Kayaalp, Riza (Typuws, 120 «r, 2-e) 0 1 1 1 3 7,1
Vi Kus, Emrah (Typuwus, 74 kr, 3-€) 0 0 1 2 3 7,1
Vi Kebispayev, Almat (KaszaxcTaH, 60 kr, 5-€) 0 0 1 1 2 4,8
VIl Euren, Johan Magnus (LUseuus, 120 «r, 3-€) 0 0 1 0 1 2,4
BCEIO 7 7 14 14 42 100
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Tabnuua 10. HesaBucumble nepemMeHHble, BKIlo4YeHHbIe Ha nocnegHem atane

OTan BkntoyeHHble nokasaTenu OTKINOHEHNE nepelj\ngﬂfeHMﬂ J;,T/:\JA_IE?:
6 O DEKTUBHOCTL B CTONKE 910 18,827 .006
HacTtynatenbHbIi K03hpuumneHT B naptepe .566 14,617 .005
CpeaHuii TaKTUYEeCKUIN PUCK B CTOKKE .801 7,775 .003
Pa3HooOpasue B naptepe 499 13,203 .004
CpegaHee acheKkTnBHOE pacCcTOsiIHUE B CTOMKE .636 7,450 .003
HactynatenbHbl KO3(MULNEHT B CTOMKE .543 5,024 .002

Tabnuua 11. Co6CcTBEHHbIE 3HAYEHUS AUCKPUMUHAHTHBIX QYHKLWIA, OTKINOHEeHWe, nambaa Yunkea u

CYLLECTBEHHbIE OUCKPUMUHAHTHbIE OYHKLUK

1 2 3 4 5 6
CobCTBEHHOE 3HaYeHNe 10,119 5,264* 2,420*° 1,220° .682° .087°
% OTKITOHEHMUA 51,1 26,6 12,2 6,2 3,4 4
CoBokynHbIn % 51,1 77,7 90,0 96,1 99,6 100,0
KaHoHM4eckasn koppenaums .954 917 .841 741 637 .282
Ilambpa Yunkca .001 .012 .072 .246 547 .920
Cratuctmka xu-ksagpaT 233,715 151,821 89,435 47,628 20,510 2,824
AvckpuMnHaHTHblEe DYHKUUK 42 30 20 12 6 2
3Ha4nmocTb .000 .000 .000 .000 .002 .244

& B aHHOM aHanu3e 6binu UCNONb30BaHbI NEpBble 6 KAHOHUYECKUX ANCKPUMUHAHTHBIX (YHKLIMA.

Tabnuua 12.PesynbTtaThl Knaccudgukaumm (sce rpynnbl pasHbl)?
[MporHo3upyemoe YneHcTBO rpynnbl

8 | Il 1 v \% VI VI VIII
knactepos (3,2,1) (2,2,2) (1,2,5) (1,,,2) (0,1,1) (0,0,1) (0,0,1) (0,0,3) Bcero
MepBoHay Cuet I 5 0 0 0 0 0 0 0 5
aneHo I 0 8 0 0 0 0 0 0 8
1 0 1 11 0 0 0 0 0 12
v 0 1 0 7 0 0 0 0 8
\% 0 0 0 0 3 0 0 0 3
VI 0 0 0 0 0 3 0 0 3
Vi 0 0 0 0 0 0 2 0 2
VI 0 0 0 0 0 0 0 1 1
% I 100,0 .0 .0 .0 .0 .0 0 .0 100,0
Il .0 100,0 .0 .0 .0 .0 0 .0 100,0
11 .0 8,3 91,7 .0 .0 .0 .0 .0 100,0
v .0 12,5 .0 87,5 .0 .0 .0 .0 100,0
\% .0 .0 .0 .0 100,0 .0 0 .0 100,0
VI .0 .0 .0 .0 .0 100,0 .0 .0 100,0
Vi .0 .0 .0 .0 .0 .0 100,0 .0 100,0
VI .0 .0 .0 .0 .0 .0 .0 100,0 100,0

a.
95,2% nepBoOHa4anbHO CrpynnMpPoBaHHbIX CrlyYaeB Gbinn NpaBUIbHO KNaccuguUMpOBaHbI.



Ta6nuua 13. KoadduumneHTsl cTaHOapTHOW KAHOHNUYECKON AUCKPUMUHAHTHOWN (DYHKLIMM
(BNCKPUMNHAHTHOE 3HaYeHune)

DyHKUMA
1 2 3 4 5 6
PasHoobpasue B naptepe 1,132 .080 -.635 .033 .360 -.425
O heKTUBHOCTL B CTOMKE -.429 871 -.269 -.272 -.098 .020
HactynatenbeHbIn KO3(PULMEHT B CTOMKE 746 512 .062 .208 .739 .655
HacTtynatenbHblii kK0ahnumneHT B Nnaptepe 1,121 .386 .128 .106 -.444 371
CpegHee aghhekTuBHOE paccTosiHue B cTolike  -.557 468 .048 .986 .102 .244
CpefHnin TakTUYECKMI PUCK B CTOKE .215 .244 .986 -.208 -.026 -.355

Tabnuua 14. CpegHuve 3HavyeHus 1 cTaHgapTHOe OTKIoHeHWe (£SD) wecTn ANCKPUMUHAHTHBIX NoKkasaTenen ans
pelleHnn 8 krnacTepos

KNACTEPBI
CpegHun
Monoxetme obpaseL | I 1l \Y, \Y; VI il VII
B Bopbbe Mokasatenu (Cpes. (CpeA  (Cpea  (Cpea  (Cpea  (Cpea.  (Cpep.  (Cped. o«
+SD) 4SD) 4SD) SD) SD) +SD) +SD)  +SD) pea.
O ekTnBHOCTL 0.95 + 14 0,26 0,18 0,32 0,13 0,36 0,15 0,66 0,04
B CTOMKe B +.11 +.05 +.06 +.06 +.10 +.04 +.01
HacTtynatenbHbIn
0,92 0,79 0,78 0,79 1,00 0,55 0,74
kosppuumerTs 108017 g iy +og +21  +00 +18 +o2 500
cToliKe
Cros CpegHee
adpcpekTnBHOE 272 +32 2,55 2,98 2,86 2,32 2,57 2,83 2,91 3.00
paccTosHue B e +.32 +.07 .22 +.19 +.37 +.29 +.01 ’
CTOWKE
Cpeanni 189 142 215 146 1,93 120 1,68 4,00
TakTMyeckun puck | 1,79 £.60 131 38 +40 39 +30 135 184
B CTOMKE B - B B - - -
HactynatenbHbIn
0,97 0,73 0,88 0,86 0,00 0,44 0,83 1,00
kosppuumert s 10,7630 o5 415 +13  +19  +00  +51  +24
MapTep napTepe
Pa3Hoobpasue B 0,27 0,16 0,12 0,10 0,00 0,07 0,17
naprepe 013+09 9 +07 +05 +07 +00 +03 +o01 13

* TonbKko 0guH CybbekT B knactepe
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Ta6nuua 15. V|H,D.VIBVI,D.yaJ'IbeIe 3HayeHus nokasarenen JJ,VICKpVIMVIHaHTHOVI pe3ynbTaTuBHOCTU, BbIMOJTHEHHbIX TEXHUYECKNX OBWKEHUI N 4aCTOTHOCTU

BbIMFpaHHbIX/I’IpOMFpaHHbIX noegunHKoB

MokasaTtenu BeivrpanHble | [MpourpaHHble
Crolika I'IapTep TexHu4eckue ABWXEHUA B NONOXEeHNN CToA TexHuueckune ABWXEeHUA Ha napTepe noeavHkn noeanHKn
s | . 5. . 3 . @ - s
3 2 3.x s SxBo . 3 8§ 8 g8 2 3 B 3 & 5 3 R
§  Bopeu T 0§ 5|52 3985 °f Z2Y9E3: 88 |% 5 8§ % 5 E. 3. 3 5. BE[SE S % s 3 &3 38 3|2 5.5i5 2 . 5%
S € 8 =|83 5828888 Y52 hEf 5 |§% & % ¢ § g% g5 g8 Eg o2z 2 §F & % s 83 S |5 S3E{S 5 BLE
$ S5 £98888 S8 e g2 |& § & & § &8 §8 § A8 83|88 & & & £ 8388 & |z Q:3{8 3 L3¢
Ryu, Han-Su KOR 66 kr 1 (0,21 1,00 2,75 1,75 0,86 0,31 0,15 0,05 0,05 0,10 0,05 0,15 3 2
Kim, Hyeon-W KOR 74 kr 1 (0,43 1,00 2,25 2,25 1,00 0,27 0,11 0,27 0,05 0,05 0,27 3 2
| Nematpour, T. IRI 84 kr 1 (0,27 0,60 3,00 2,20 1,00 0,38 0,05 0,05 0,11 0,05 0,38 0,05 0,05 2 2 1
Tahmasebi, S. AZE 84 «r 2 (0,24 1,00 2,33 1,67 1,00 0,24 0,10 0,05 0,05 0,05 0,14 0,05 | 2 2 1
Julfalakyan, A ARM 74 «r 3 (0,26 1,00 2,40 1,60 1,00 0,16 0,05 0,05 0,16 0,47 0,05 3 1 1
Angelov, Ivo BUL 60 kr 1 (0,22 0,67 3,00 1,67 0,89 0,08 0,04 0,04 0,04 0,32 0,04 2 3
Melnikov, N RUS 96 kr 1 (0,20 0,83 3,00 1,17 0,75 0,13 0,03 0,03 0,07 0,03 0,03 0,03 0,03 0,07 2 4
Albiev, | RUS 66 kr 2 (0,27 0,75 3,00 1,75 0,50 0,29 0,04 0,04 0,04 0,04 0,04 0,04 0,08 004 0,13 | 3 1 1
0 Aleksanyan, A ARM 96 kr 2 (0,28 0,67 3,00 1,00 0,88 0,18 0,05 0,14 0,09 0,32 0,05 3 1 1
Mango, S USA 55«r 5 10,16 1,00 3,00 2,00 0,50 0,24 0,04 0,04 0,04 0,04 0,08 0,04 0,08 0,04 1 2 2
Hamzatov, BLR 84 xr 3 0,14 1,00 3,00 1,00 0,67 0,14 0,09 0,05 0,09 0,05 1 2 1 1
Loerincz, HUN 84 kr 3 0,22 0,75 2,80 1,60 0,75 0,13 0,04 0,04 0.09 0,04 0,13 0,04 2 2 1
Aliyev, Hasan AZE 66 kr 5 10,18 0,67 3,00 1,17 0,89 0,12 0,03 0,03 0.06 0,06 0,24 0,03 1 3 1 1
Yun,Won-Chol PRK  55kr 1 /0,38 0,86 3,00 2,86 0,75 0,16 0,05 0,16 0,05 0,05 0,05 0,16 0,05 4 1
Kuylakov, lvan RUS 60 kr 2 10,40 0,60 3,00 2,10 1,00 0,16 0,08 0,12 0,08 0,04 0,04 0,04 0,16 0,12 4 1 1
Vlasov, R RUS 74 «kr 2 10,28 0,71 3,00 1,57 0,80 0,12 0,08 0,08 0,04 0,08 0,04 0,16 1 3 1
Amoyan, R ARM  55«kr 3 10,34 0,78 2,89 2,11 0,75 0,15 0,11 0,04 0,04 0.04 0,08 0,04 0,04 0,08 | 2 2 1
Modos, Peter HUN 55 kr 3 10,24 0,80 3,00 2,80 0,67 0,14 0,05 0,05 0,09 0,14 0,05 0,05 0,05 2 2 1
" Woo, S. KOR 60 kr 3 10,29 0,75 2,88 1,63 1,00 0,07 0,11 0,04 0,04 0,07 0,04 0,04 2 2 1
Tasmuradov UzZB 60 kr 3 (0,35 0,80 3,00 2,40 0,75 0,17 0,03 0,03 0,03 0,10 0,07 0,07 0,21 0,03 0,03 3 2 1
Yadav, S IND 66 Kkr 3 (0,27 0,71 2,86 2,14 1,00 0,08 0,04 0,12 0,04 0,08 0,08 0,04 1 3 1
Barsegjan, E. POL 60 kr 5 (0,32 0,86 3,00 2,29 0,80 0,14 0,05 0,05 0,09 0,05 0,05 | 0,05 0,14 0,05 2 1 1 1
Maksimovic, A SRB 66 kr 5 (0,33 0,75 2,63 2,00 1,00 0,12 0,08 0,08 0,08 0,04 0,04 0,12 2 1 1 1
Suominen, V FIN 74 kr 5 (0,22 0,83 2,83 1,83 1,00 0,04 0,07 0,04 0,07 0,04 0,07 1 2 1 1
Hietaniemi, R FIN 84 kr 5 (0,41 0,88 2,25 2,13 1,00 0,05 0,10 0,05 0,05 0,10 0,05 0,05 | 2 1 1 1
Nabi, Heiki EST 120 1 (0,29 0,80 2,20 1,00 1,00 0,08 0,04 0,11 0,04 0,08 0,04 1 2 1 1
Choi, Gyu-Jin KOR 55 «kr 2 (0,15 0,75 2,25 1,25 0,86 0,12 0,04 0,08 0,04 0,23 0,04 1 2 1 1
Staebler, F GER 66 kr 3 (0,19 1,00 2,40 1,00 0,67 0,07 0,11 0,07 0,04 0,07 4 1
Gadabadze, AZE 96 kr 3 (0,07 1,00 2,50 2,00 1,00 0,07 0,03 0,03 0,07 4 1
v Tatarinov, | RUS 55«kr 5 10,09 0,50 2,50 2,00 1,00 0,09 0,04 0,04 0,13 2 1 1 1
Madsen, M DEN 74 kr 5 10,07 1,00 2,00 1,50 0,50 0,04 0,04 0,04 0,04 0,04 1 2 2
Janikowski, POL 84 «kr 5 10,08 0,50 2,50 1,50 0,86 0,25 0,04 0,04 0,21 0,04 0,04 | 2 1 2
Saikawa, N JPN 96 kr 5 10,18 0,80 2,20 1,40 1,00 0,07 0,07 0,04 0,04 0,22 2 2 2
Kayaalp, R TUR 120 2 0,41 1,00 3,00 2,25 0,00 0,00 0,26 0,15 2 2 1
V Kiss, Balasz HUN 96 kr 3 10,43 1,00 2,38 1,88 0,00 0,00 0,05 0,05 0,11 0,11 1 2 1 1
Smith, R USA 120 5 10,24 1,00 2,33 1,67 0,00 0,00 0,08 0,08 0,08 2 1
Kus, Emrah TUR 74 kr 3 10,17 0,40 3,00 1,60 0,33 0,10 0,03 0,03 0,03 0,07 0,03 0,03 0,03 1 3 1 1
VI  Feyzabadi, IRI 96 kr 5 (0,27 0,75 2,50 1,00 0,00 0,04 0,04 0,08 0,04 0,04 2 2
Deak Bardos HUN 120 5 (0,20 0,50 3,00 1,00 1,00 0,05 0,05 0,05 0,10 1 2 1
il Kebispayev, KAZ 60 kr 5 10,66 0,73 2,91 2,27 0,67 0,18 0,12 0,12 0,12 0,18 0,06 | 0,06 0,06 0,06 3 1 1
Tinaliev, N KAZ 120 3 10,65 0,75 2,92 1,08 1,00 0,16 0,05 0,05 0,05 0,27 0,16 0,22 3 1 1
VIII Euren, Johan SWE 120 3 10,04 1,00 3,00 4,00 1,00 0,13 0,04 0,21 0,04 1 2 1 1




OBCYXOEHUE

[aHHble, nony4yeHHble N3 HavyanbHOro MccneaoBaTeNnbLCKOro aHanusa, NogTBepXAalT NONOXUTENbLHOE BNUAHNE
M3MEHEHNA B MpaBuniax B TpeKko-puMckor 6opbbe. AKTMBHOCTb B CTOMKE CYLLECTBEHHO YBenuuunacb Mo
cpaBHeHMo ¢ Onumnuiickumn urpamyn 2012 roga, korga Tonbko 33,3% y4vacTHukoB-6opuos (45 m3 135
COMNEPHUKOB) BbIMNONHUNWM OAWH unn 6onee TTC B gaHHOM 6oeBom nonoxeHun (5). MameHeHne B 3HayeHUu
OCHOBHbIX TEMKOAyHOB C BbINagoM Hasag, oT 1 0o 2 TexHu4eckux 6annoB, HaxoOuT OTPaKeHWe B pasnmymsx
Mexay adEKTMBHOCTBIO 1 NPOAYKTMBHOCTLIO: BTOpPOE yABauBaeT 3HadeHue nepsoro. bopbba B cTolKe cHOBa
CTaHOBUTCH BaXKHbIM 3NIEMEHTOM B CTpaTermm 6opLoB rpeko-puMCKoro cTuns. [pyrum nokasatenem, CBA3aHHbIM
C PYKOBOACTBOM MO MPUMEHEHWIO, SIBMSIETCA HACTynaTenbHbIN KO3IMULMEHT B 00OUX MOMOXEHUNAX, CpeaHue
3HayeHMs KOTOpbIX BHecnn BkNag B Oonee uyem 75% obwux adpektuBHbix TTC, BbLINOMHEHHBLIX B
HacTynaTenbHOn ponu.

OpHako kak pakTOpHbIf, Tak U OUCKPUMUHAHTHBIV aHanu3 (MocrneaHun ¢ MOMOLLBbHO MCMOMb30BaHUS 3HaYeHUn
CTaHOApPTU3NPOBaHHbIX  KOI(MULMEHTOB  KAHOHUYECKUX  AVNCKPUMWHAHTHBLIX  (OYHKUMIA), OEMOHCTPUPYIOT
pe3ynbTaTMBHOCTb B rapmepe B KavyeCTBE OCHOBHOIO acnekta, KOTopbli pasnuyaetr 6opuoB, 0OCOGEHHO
TexHn4yeckoe pasHoobpasune. CoyeTaHme JaHHOrO nokasaTtens ¢ HacTynatesnbHbiM KO3(PULMEHTOM ONuUcbIBaeT
npegnoynTaemMble BuAbl TEXHUK, O YeM CBUOETENbCTBYET 0630p YaCTOTHOCTU TEXHWYECKUX [ABWXKEHUA B
napmepe. bopubl B knactepe |, ¢ caMbiM/ BbICOKMMM 3HAa4YeHUAMU pasHoobpasua (0,27 + .08) n HacTynneHus B
naptepe (0.97 = .06) B nepByl o4yepenb BbINOMHANN TEXHWKM BpawleHus (gutwrenches u npousBoaHble
OBWKEHWS) 1 nogbeM M BPOCOK C NPOrnMbom, YNCTO HacTynaTenbHble TEXHUKW. BmecTo atoro uneHsl rpynnsbi i,
pa3Hoobpasne KOTopbix NpeB3owno cpegHee 3HadeHme (0,16 + .07), HO nMeno HacTynaTenbHbI KO3PULMEHT
Bbile cpeHero (0,73 + .16), BbINONHANM Gonblue pa3BoOpPOTOB, MAaxXOB U KOHTPHACTynaTenbHbIX 6nokoB. Knactep
[l 6bIn Gonee HacTtynatenbHbiM (0,88 + .13) U MeHee pasHoobpasHbiM (0,12 + .05), Yyem npeablaywni, u
BbIMOMHANOCh MeHble gutwrenches u nogbeMoB, M BooOLEe BCA MX YacTOTHOCTb Obina Huxke. MOXHO
npeanonoXuTb, 4YTO pasHoobpa3ve MOMOXMTENbHO CBA3@HO C YacTOTHOCTbIO (Donblle TEeXHUYECKOro
pa3Hoobpa3usi, 6ornee BbICOKAs YaCTOTHOCTb), B TO BPeMsl Kak HacTynaTernbHbli KO3(PULMEHT onucbiBaeT
onpeaeneHHbIn TMN npuema (rnaBHas HacTynaTtenbHas, bonbLlas nponopums BpalleHun u nogbemos, u 6onee
HWU3KWUIA NPOLIEHT MaxoB, Pa3BoOPOTOB U BIIOKOB).

B cToike, B TO BpeMs Kak (pakTOpHbIN aHanu3 npugasan bonbliee 3HavyeHne pe3ynbTaTUBHOCTM TEXHUYECKMX
6annoB, 4acToTHOCTb 3pdekTMBHbIX TTC Obina nokasaTtenem TOro, YTo BbIAENANO OOMbLIMHCTBO MexXay
Knactepammu, 4TO MOXET 03HayaTb, YTO 6opLbl C CONOCTaBMMON APYr C APYrOM pe3ynbTaTUBHOCTLIO BbINOMHAOT
pas3nuyHbIi 06beM 3(PPEKTUBHBLIX OENCTBUI, CNeaoBaTenbHO, YaCTOTHOCTb ONpeaenieHHbIX TEXHUK U METOAOB
pasnuyHas. [aHHble TEeXHUKM OCBeLlalTCss C MOMOLWbK aHanu3a KoMOuHauum C  Tpems  Opyrumu
OVCKPUMUHAHTHBIMM NokasaTtensmun. Hanpumep, HebGonblune 3HA4YeHUs1 HU3KOrO pUcKa B COYMETAHUWU C HU3KUM
HacTynaTenbHbIM KO3(MULIMEHTOM, ABMAIOLWMECA pe3ynNbTaToOM KOHTpHacTynaTenbHbIX 611I0KOB, CUHOHMMUWYHbI C
NAOXMM MPOAKTUBHBIM MOAXOAOM, B 3aBUCUMOCTU OT MPOTMBHMKOB, KOTOPbIE MOTYT OOBACHUTbL HU3KYHO
achbekTnBHOCTL B cTOMKe knactepa VI (EFP = . 15, COP = .55, RTP = 1,20). Ecnu TakTu4eckuii puck Obin
HU3KNM, @ HacTynaTenbHbI KOAMUUNEHT Bbile, 06€e BbIMOMHEHHbIE TEXHUKM ObiNM KOHTPHACTynaTernbHbIMK
6rnokamu 1 TenkgayHamu ¢ HebonbLIMM KONMYECTBOM UMW OTCYTCTBMEM BpPOCKOB, Kak y 4yneHoB knactepa Il (EFP
=.18, COP =0.79, RTP = 1,42). OgHako BbicOKasi HAacTynaTenbHOCTb CO CPEAHNM PUCKOM SBMSIETCS CUTHANoM
pa3Hoobpas3Horo apceHana, COCTOSLLEro U3 OCHOBHbIX TEMKAAyHOB, KOHTPHACTynaTenbHbIX AENCTBUM, a TakkKe
6pockoB, kKOMBOMHauWs, KoTopas onuckiBaeT knactep lll, Tak YTO He yAMBUTENBLHO, YTO OH SBNAETCA Hanbornee
3a(pPeKTUBHBLIM M3 YeTbIpex KnacTepoB, KOTOPble BKMNOYanu, No MeHbLUen Mepe, ogHoro yemnuoHa (EFP = .32,
COP =0.78, RTP = 2,15).

®aKkTopHbLIN aHanu3 MoMecTun KoauUMeHT cTonka/mapTep (OAWH €AMHCTBEHHbIA nokasaTernb HanpsMyto
CBSI3@HHbIN C OOOMMW MONOXEHWUAMU) C HEraTMBHbIM 3HAYEHWEM B MepPBbld  KOMMOHEHT, Hapsgy C
NMONOXMUTENbHBIMUA 3HAYEHUSIMKU pa3HooOpasunsi, 3PEKTMBHOCTU M pe3ynbTaTUBHOCTU B cTonke. Mo aTton
NpUYMHE MHTEPECHO NpoaHanu3vMpoBaTb B3aUMOLEWCTBUE MEXAY OUCKPMMMWHAHTHBIMK MokasaTensmuy B obowmx
nonoxeHuax. Maga Ha Tabnvuy 14, MOXHO OTMETUTb, YTO ABa M3 TPEX KIacTepoB C BbICOKMMU 3HAYEHUAMU
3P PEKTUBHOCTU B CTOMKE, AOCTUININ CPEOHUX 3HaYeHMn pasHoobpa3ns B naptepe Hwke cpegHero (knactep
DVPT = .12, knactep V, DVPT = .00, nocnegHuii 6e3 eanHoro texHmdeckoro 6anna B napmepe), B TO BPpEMS Kak
knactep VIl 6bin eANHCTBEHHBIM CO 3HAYeHWSMU BbILLE CpedHero Kak B adydektnBHocTh B cTorike (EffP = .66),
TaKk U B pasHoobpasum B naptepe (DVPT = .17). OgHako 3TO nogvepkuBaeT TOT hakT, YTO OaHHas rpynna
cocTosina Tonbko M3 AByXx GopLOB, Takke MpuHaanexawux ogHOM M TOW XXe KOMaHAe, U HW OOWH U3 HUX He
BbiLLEeN B ouHan 6opb6bl 32 30M10Ty0 Megans.
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Knactep Il uMen HM3Koe 3HayeHne B CTOMKE M pe3ynbTaTUBHOCTL YyTb Bbile cpegHero B napmepe (EFP = .18,
DVPT = .16). Knactepsb! 1V, VI n VIII ntmenn nokasaTenu He Bbllle, YeM cpegHune. Knactep |, coctoswmun 13 natm
bopuoB, BCe Mepanuctbl (Tpu 3050Ta, OAHO cepebpo M ogHa OpoH3a) OOCTUr CpefHero 3HavyeHus
3(pPeKTMBHOCTM B CTONKE, HO C CaMOWN BbICOKOW pe3ynbTaTUBHOCTLIO BblIGOpkM B naptepe (EFP = .26, DVPT =
2727) . XoTq, Ha nepBbld B3rNg4d, [OaHHOE B3aUMOOTHOLLUEHME MOXHO chyTaTb C HecbGanaHCMpOBaHHOM
pe3ynbTaTMBHOCTLIO, HA CaMOM Aene NpoAorkaeTcs BblICOKO3(MEKTUBHOE CreaoBaHNe U3 OOHOMO MOSIOXKEHWS B
Opyroe: HekoTopoe BpeMs, Korga 3Ty 6opubl Wn no3agn CBOMX NPOTMBHUKOB B napmepe, bbin N1 370 TenkaayH
WUNN BbI3OB MAacCUBHOCTM, OHW CMOMMM HabpaTb TexHuveckune 6annbl B AaHHOM MOMOXEHUU. OTO MOXHO
paccmaTpuBaTh Kak ele ogHy hopMy MOTEHUMPOBaHWUS, KOTOPYIO BMNOMHE MOXHO Ha3BaTb “[loTeHuupoBaHve B
cTonke/naptepe”. B cBs3n ¢ aTMm TonbKko knactepbl | u VII gocturnu cpegHux vnm Bbille 3Ha4YeHun B 06omux
nonoxeHusx. Pasnuuna mexagy OaHHbIMW rpynnamu, 3a UCKMYEeHWEM KayecTBa OKOHYaTernbHOW penTUHrOBOW
nosvuun (BnaronpuAaTHOro Ans knactepa |) nmexar B cpegHeM 3HavyeHun 3PQEKTUBHOrO pacCTosHUA WU
HacTynaTenbHOM koadduumneHTe, oba n3 nonoxeHns ctos. Knactep |, kak bonee HacTynaTenbHbINA, BbINOMHWI
GONbLUMHCTBO M3 CBOMX AEWCTBUN, Yepedysa cpegHee u 6nmskoe pacctosiHve, B TO Bpems kak knactep VIl Obin
HWXe OOMOHOro cpeaHero 3HayeHusl, MOMMMO TOro, YTO BbIMOMHWA GOMbLUYID YacTb M3 CBOMX METOLOB C
Brm3Koro paccTodHusa. OTU nokasaTtenu MoryT ObiTb CBA3aHbl C 0B6OPOHUTENBHOW 3PEKTUBHOCTLIO, KOTOpas
paccmMaTpuMBaeTCs B KAYECTBE KIoYeBON OCOBEHHOCTM NonyvyeHns sonotonm meganu (12).

BbIBOAObI

e B uenom, 6opubl, fobyBLLUMECA MECT B NepBon nNaTepke B YemnuoHaTe mupa 2013 roga cpeamn B3pocCrbIxX
B rpeko-puMckorn 6opbbe, xapakTepusyoTCs BbICOKON TEXHNYECKOWN M TAaKTUYECKOW akTUBHOCTbIO B 060MX
NONOXEHNAX, UCMOMb3YSA NOYTN CTOMBLKO Xe NPUEMOB B CTOWKe, CKONbKO B rnapmepe. Ha ocHoBe wwecTtu
OVCKPUMUWHAHTHBIX MepeMeHHbIX, 6opubl Obinv crpynnupoBaHbl B 8 KnacTepoB, BbiOenss uYeTbipe
cTpaTerum Krnactepos, BKNIOYaOLWMX 3010TbIX MeJanuncTos:

e KnacTtep |: Bbicoko HacTynaTenbHbI B 0OOMX MOMOXEHMAX, aKTUBHO HabMpawLwWmin NpenmMyLLecTBeHHOe
MonoXXeHWe B rapmepe, OCHOBaHHbIA Ha YMEPEHHbIX arakax pucka (TerkdayH C Bbinagom Hasag,
NpopbIBbl ConepHuka), a 3ateMm Habupas 6annbl CO MHOMMMW pasnMYHbIMW BapuaHTtamu gutwrench u
nogbema un 6pocka ¢ NPOPbLIBOM.

e Knactep II: B cTovike 60NbWMHCTBO KOHTPHACTYNaTenbHbIX AENCTBUIA, C BNN3KOro paccTosHUS, NoacyeT
TeXHn4Yecknx 6annoB ¢ ymepeHHOW 4YacToTon B napmepe.

e Knactep lll: OrpomHoe pasHoooOpa3sve M 4dactota TTC B cTonke (BKNO4Yasi pasnnyHble Opockn
BbICOKMM M OY€Hb BbICOKMM PUCKOM), C YMEPEHHOW YacTOTOW aTak B napmepe.

e [pynna IV. Huskas adheKkTMBHOCTb B CTOMKE, TEXHWKU HU3KOrO pucka (TemkdayHbl M Bbinagpl Hasag,
KOHTpHacTynartesnbHble 6MOKMPOBKY, BblTanknBaHUs 3a KOBep, MOYTU MOMHOE OTCYTCTBME MPOPbLIBOB), U
yMepeHHas YaCTOTHOCTb B rrapmepe. OTO Bbin cambll QUCKPETHBIN M3 OCHOBHbLIX YETbIPEX KNacTepos.

OueHunBasa MCNonb3oBaHHbIE HOTAUMOHHBIE U CTAaTUCTMYECKME METOAbI, pasdyMHO caenaTtb BblBOA4, YTO AdaHHasA
cbopma aHanmsa npenocTtaBndeT MOoJIe3HYH U KIo4YeBYH Mchopmau,mo O pe3ynbTaTUBHOCTU 60pLI,OB rpeko-
PUMCKOro Cctungd, ganeko 3a pamMkamMiy npocTtoro 0OCHOBHOIO onncaTesibHOro aHanuaa ooLwmnx cpegHmnx 3HAYEHUN.

NMPAKTUYECKOE NPUMEHEHUWE ONA TPEHEPOB U ATIIETOB

MeToapbl, 06HapyxeHHble B AaHHOW Bbibopke 60pLOB, Kaxdbld U3 KOTOPbIX Oblnl NMpeTeHAEeHTOM Ha medanb B
nepBoOM 4YemnuoHaTe Mupa, NpoBegeHHOM MO NnpasBunaM, NpuHATLIM B Mae 2013 roga, MOXHO paccmaTpuBath B
KayecTBe "Mogenen LeneBon pe3ynbTaTUBHOCTM rPeKo-pUMCKON Gopbbbl" Ans perynupoBaHMs U HanpasrneHus
obyyeHVMss B pamkax MoAroToBkM K Gonee BaxHbIM TypHupam 2014 roga v B nocnegywoliuve nepuogpl.
OTcnexuBaHve nNPeAcTOsLMX MeXAyHapoOHbIX CoObITMA A0 4emnuMoHaToB Mupa (T.e. Kybku Mupa,
KOHTUHEHTarnbHble YeMNUOHaThl) MO3BOMSEeT MPOU3BECTU AdarbHelllee CpaBHEHWE C pesynbTataMu [aHHOro
nccnegoBaHws, U, Hagelch, MOATBEPAUT AaHHbIE TEHAEHLMN U OMULLET 3BOSIIOLMIO TPEKO-PUMCKON BOPbLObI.
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ABSTRACT

This study compared perceived exercise intensity and objective exercise intensity during a freestyle wrestling
match. Twelve elite collegiate male wrestlers performed freestyle wrestling matches with three 2-min periods.
Perceived exercise intensity and objective exercise intensity were evaluated by the 6—20 point Borg rating of
perceived exertion (RPE) scale and heart rate (HR), respectively. To compare these values directly, three
methods were used: (1) comparison of RPE increased by 10 times and HR (method-1); (2) classification of five
exercise intensities (very light, 1; near-maximal to maximal, 5) (method-2); and (3) classification of seven exercise
intensities (very light, 1; near-maximal to maximal, 7) by subdividing scales in method-2 (method-3). Perceived
exercise intensity was significantly lower than objective exercise intensity in each period (all P < 0.05, method-1),
in the first period (P = 0.007, method-2), or in the first and second periods (all P < 0.01, method-3). Perceived
exercise intensity of the winners was significantly lower than that of the losers (P = 0.04, method-1; P = 0.03,
method-2), but objective exercise intensity was not significantly different between them. These results suggest
that wrestlers, especially winners, feel lower exercise intensity compared with actual exercise intensity during a
wrestling match.

KEY WORDS: perceived exertion, rating of perceived exertion (RPE), heart rate

INTRODUCTION

Exercise intensity is classified into two types: (1) perceived exercise intensity that is affected by physiological
mediators, and by psychological mediators; and (2) objective exercise intensity that is affected only by
physiological mediators. When perceived exercise intensity is higher than objective exercise intensity (i.e.,
wrestlers feel higher exercise intensity than actual exercise intensity), it is possible that they are not giving their
best performance in a wrestling match. However, when perceived exercise intensity is lower than objective
exercise intensity (i.e., wrestlers feel lower exercise intensity than actual exercise intensity), there is the possibility
that they have an advantage in a wrestling match. Therefore, it is important for wrestlers and their coaches to
understand the relation between perceived exercise intensity and objective exercise intensity during wrestling
matches.

Perceived exercise intensity can be evaluated by the 6—20 point Borg’s rating of perceived exertion (RPE) (very,
very light, 7; very light, 9; fairly light, 11; somewhat hard, 13; hard, 15; very hard, 17; very, very hard, 19) (2).
Heart rate (HR) is used to assess the cardiovascular strain associated with a Taekwondo competition (3), and to
determine the exercise intensity of wrestling matches (1). Therefore, objective exercise intensity can be evaluated
by HR. Borg (2) reported that points of the RPE are as close as one tenth of the corresponding HR, which
enables investigation of the relation between perceived exercise intensity and objective exercise intensity.

The American College of Sports Medicine (ACSM) has devised a method that classifies RPE and HR into
common exercise intensity (Table 1) (4). This method classifies the numerical values of RPE and HR into five
exercise intensities, which reflect perceived exertion. Therefore, this method also enables investigation of the
relation between perceived exercise intensity and objective exercise intensity. The purpose of this study was to
compare perceived exercise intensity and objective exercise intensity during a freestyle wrestling match by using
various evaluation methods.
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Table 1: Classification of exercise intensity devised by the American College of Sports Medicine (method-2).
Ordinal

Intensity %HRmax RPE
scale
1 Very light < 57 =9
2 Light 57-63 9-11
3 Moderate 64-76 12-13
4 Vigorous 77-95 14-17
Near-maximal

5 = 96 =18

to maximal
Maximal heart rate (HR,.x) was estimated from the following equation: 207 - 0.7 x age. The rating of perceived
exertion (RPE) was evaluated by the 6—20 point Borg scale (very, very light, 7; very light, 9; fairly light, 11;
somewhat hard, 13; hard, 15; very hard, 17; very, very hard, 19).

METHODS

Participants: Twelve Japanese elite collegiate male wrestlers (mean + SD; age, 20.6 + 2.0 years old; wrestling
history, 7.8 + 3.3 years; height, 166.1 + 4.8 cm; weight, 65.8 £ 4.9 kg) participated in the present study. They
were freestyle wrestlers belonging to the 55-, 60-, or 66-kg weight category. This study was approved by the
Ethics Committee of the Japan Institute of Sports Sciences.

Instruments-Tests: HR was recorded with a telemetry heart rate monitor (RS800; Polar Electro, Kempele,
Finland) at 5-s intervals during the wrestling matches. A HR transmitter was attached across the subject’s chest
under a singlet, and the receiver was attached at the ankle joint of the hind leg.

Procedures: Comparison of perceived exercise intensity and objective exercise intensity was carried out by the
following three methods. The first method (method-1) was based on Borg’s study (2), where RPE was increased
by 10 times, and the value was compared with HR. The second method (method-2) was based on Bridge et al.’s
study (3), where HR was expressed as a percentage of subjects’ maximal HR (% HR.), which was calculated
using a previously published equation (5): 207 - 0.7 x age. The % HR; . was classified into five exercise
intensities devised by the ACSM (4) (Table 1). For the third method (method-3), the scales of “moderate” and
“vigorous” of method-2 were each subdivided into two categories (Table 2).

Table 2: Classification of exercise intensity subdivided by the American College of Sports Medicine (method-3).

Ordinal

scale Intensity % HRmax RPE
1 Very light < 57 < g
2 Light 57-63 9-1
3 Moderate-1 64-70 12
4 Moderate-2 71-76 13
5 Vigorous-1 77-86 14-15
6 Vigorous-2 87-95 16-17
7 Near-maximal 2 06 2 18

to maximal

“Moderate” and “vigorous” scales devised by the American College of Sports Medicine (method-2) were each
subdivided into two categories.
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Research design: Freestyle wrestling matches were carried out under the official rules specified by the
International Federation of Associated Wrestling Styles in 2010. One wrestling match included three periods of 2
min with 30-s breaks between each period. To generate a demanding competitive environment, the subjects were
divided into pairs of the same weight category and similar competition level. To ensure that the duration of one
match was uniform (6 min), all three periods were performed in full for all matches, even if one subject won two
periods or won by a fall or technical superiority. RPE was measured using the 6-20 point Borg’s RPE (2)
immediately after each period. HR of each period was determined by the mean value for 30 s immediately after
the period.

Statistical analysis: Data obtained from method-1, which were ratio scales, were analyzed by two-way ANOVA
(three periods x two types of exercise intensity) followed by Tukey's post hoc tests. Statistical significance
between the winners and losers of each period was analyzed by the two-sided unpaired t test. Data obtained from
method-2 and method-3, which were ordinal scales, were analyzed by the Wilcoxon rank-sum test. P < 0.05 was
considered statistically significant. Statistical analyses were performed using SPSS 12.0J for Windows (SPSS
Japan, Tokyo, Japan).

RESULTS

The relationship between perceived exercise intensity and objective exercise intensity evaluated by method-1 is
shown in Figure 1. In all of the three periods, the perceived exercise intensity was significantly lower than the
objective exercise intensity (mean + SD; first period, 132 + 15 vs. 169 + 7 bpm; second period, 151 + 14 vs. 174 +
7 bpm; third period, 163 = 20 vs. 176 = 9 bpm) (all P < 0.05). The perceived exercise intensity of the winners (143
+ 20 bpm) was significantly lower than that of the losers (158 =+ 19 bpm, P = 0.04), but the objective exercise
intensity was not significantly different between the winners (174 + 7 bpm) and the losers (173 + 10 bpm, P =
0.72).

Objective Objective Objective
intensity intensity intensity
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Figure 1: Relationship between perceived exercise intensity and objective exercise intensity obtained from
method-1. Perceived exercise intensity was obtained from multiplying the 6—20 point Borg scale by 10. Objective
exercise intensity was obtained from heart rate (HR).

Fig. 2 shows the relationship between perceived exercise intensity and objective exercise intensity evaluated by
method-2. In the first period, the perceived exercise intensity (median: 3; min-max: 2—4) was significantly lower
than the objective exercise intensity (median: 4; min-max: 4—4) (P = 0.007). There were no significant differences
between the perceived exercise intensity and the objective exercise intensity in the second period (median: 4;
min-max: 3-5 vs. median: 4; min-max: 4-5) (P = 0.52) and the third period (median: 4; min-max: 3-5 vs. median:
4; min-max: 4-5) (P = 0.84). The perceived exercise intensity of the winners (median: 3; min-max: 2-5) was
significantly lower than that of the losers (median: 4; min-max: 3-5) (P = 0.03), but the objective exercise intensity
was not significantly different between the winners (median: 4; min-max: 4-5) and the losers (median: 4; min-
max: 4-5) (P = 0.80).
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Figure 2: Relationship between perceived exercise intensity and objective exercise intensity evaluated by
method-2. Perceived exercise intensity and objective exercise intensity were evaluated by classification into five
exercise intensities identified by the American College of Sports Medicine (Table 1). Maximal heart rate (HRpax)
was estimated from the equation: 207 - 0.7 x age.

The relationship between perceived exercise intensity and objective exercise intensity evaluated by method-3 is
shown in Fig. 3. The perceived exercise intensity was significantly lower than the objective exercise intensity in
the first period (median: 4; min-max: 2-5 vs. median: 6; min-max: 5-6) (P < 0.001) and the second period
(median: 5; min-max: 4—7 vs. median: 6; min-max: 5-7) (P = 0.003). In the third period, there was no significant
difference between the perceived exercise intensity (median: 6; min-max: 4-7) and the objective exercise
intensity (median: 6; min-max: 5-7) (P = 0.63). For perceived exercise intensity, there was no significant
difference between the winners (median: 4; min-max: 2—7) and the losers (median: 5; min-max: 3-7) (P = 0.12).
Similarly, for objective exercise intensity, there was no significant difference between the winners (median: 6;
min-max: 5-7) and the losers (median: 6; min-max: 5-7) (P = 0.60).

DISCUSSION

The present study compared perceived exercise intensity and objective exercise intensity during a freestyle
wrestling match by three types of evaluation methods. We observed that perceived exercise intensity tended to
be lower than objective exercise intensity. Perceived exercise intensity of the winners tended to be lower than
that of the losers, but the objective exercise intensity was not significantly different between them.

Perceived exercise intensity was significantly lower than objective exercise intensity in all of the three periods for
method-1, in the first period for method-2, and in the first and second periods for method-3 (Figs. 1-3). This result
indicates that wrestlers felt lower exercise intensity than actual exercise intensity during these periods. In our
study, the perceived exercise intensity was evaluated by RPE, which is affected by physiological mediators and
by psychological mediators. The wrestling history of the present subjects was 7.8 + 3.3 years, and they continued
daily training to win wrestling matches. Therefore, it appears that repetition of hard training makes these wrestlers
feel lower exercise intensity than the actual intensity. In addition, method-1 and method-2 showed that perceived
exercise intensity of the winners of each period was significantly lower than that of the losers (Figs. 1-2).
However, all of the three evaluation methods indicated that the objective exercise intensity was not significantly
different between winners and losers (Figs. 1-3). These results showed that the winners felt lower exercise
intensity compared with the losers, although a similar objective exercise intensity was imposed on them. We
speculate that winners can control opponents at their desire, and therefore, they feel lower exercise intensity. We
conclude that there is discord between perceived exercise intensity and objective exercise intensity during
wrestling matches, which could be caused by the effect of daily training performed by wrestlers and/or
development of the wrestling match.
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Figure 3: Relationship between perceived exercise intensity and objective exercise intensity acquired from
method-3. Perceived exercise intensity and objective exercise intensity were evaluated by seven classifications
where the “moderate” and “vigorous” scales of method-2 were subdivided into two categories (Table 2).

There are three limitations in this study. The first limitation is that the results of statistical significance were not
completely consistent between the three types of evaluation methods. When exercise intensity during wrestling
matches was evaluated by method-2, the perceived exercise intensity was “moderate” or “vigorous”, and
objective exercise intensity was almost “vigorous” (Fig. 2). Therefore, we devised method-3, in which we
subdivided “moderate” and “vigorous” into two categories (Table 2). As a result, a significant difference between
perceived exercise intensity and objective exercise intensity was observed in the first period and in the second
period (Fig. 3), which is an outcome caused by subdividing the classification. However, a significant difference
between winners and losers was not detected by method-3, although it was detected by method-1 and method-2.
We consider that method-3 is the most suitable method for investigating perceived exercise intensity and
objective exercise intensity during a wrestling match, but it requires further consideration. The second limitation is
that exercise intensity of the winners and losers could not be compared between the three periods, but was
compared throughout all of the three periods. Therefore, the influence of the period could not be considered when
comparing the exercise intensity of the winners and the losers. The reason for not comparing between the
periods was a small sample size in this study (e.g., winners, N = 4; drawers, N = 2; losers, N = 4 for the first
period). The third limitation is that HR is affected by psychological mediators. Therefore, HR is not a perfect
indicator of objective exercise intensity. Tension and/or excitability of wrestlers is increased during wrestling
matches, and therefore, HR will be increased by these psychological mediators. Consequently, objective exercise
intensity during wrestling matches evaluated by HR was likely to be overestimated. Further research with a larger
sample size is required to determine the most suitable method for evaluating exercise intensity during a wrestling
match, and this would enable a more detailed comparison of perceived exercise intensity and objective exercise
intensity.

CONCLUSIONS

Wrestlers, especially winners, feel lower exercise intensity compared with actual exercise intensity during a
freestyle wrestling match. Such discord between perceived exercise intensity and objective exercise intensity
could be the result of the influence of the daily training performed by wrestlers and the development of a wrestling
match.

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

The evaluation methods used in this study should be useful for wrestlers and their coaches for improvement of
wrestling performance. By using palpation of an artery for measurement of HR, they can easily use our evaluation
methods. When they continuously collect data from their daily training, the most suitable evaluation method for
each wrestler will be evident.
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