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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

International Journal of Wrestling Science 2014; Vol 4 Issue 1



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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- BO Bpema CtTumynaumm

- - nocne CTUMynAaLum
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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.

Official Journal of the International Network of Wrestling Researchers (INWR) 17



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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