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M achieve great sport m e s s  in  cyclical &.is of sport different technical peans are used. 
This paper is an at- to investigate the aStrength Leadirq* mew upon hydrcdynaaic and strewth * 

characteristics of a s w h r  fir the purpose of inproving sport: p e r f o m .  
He used a special tdnbg system of 'Strength Leading' /STSSt/, wrked out and wufactured at the 

departnent of athletic disciplines at Penza State  Wagogical Institute i n  wqliance with tbe theoretical 
conception of 'artificially oatrolled redium' p t o v  I.P. 1972/. 

This training systes rata it pssible to effect a w s t o p  ad- along a sviPling pool water track at 
a speed ranqiny fror 0 p to  3 n/s. Speed dosing io controlled by an operator-k~vestigator through the control 
block. 

To register the value of an additional effort on the part of STSSL a traction strength recording unit is 
fixed in the halyard slit of the system ntrainer-sprts~' .  Speed of advance, effort on the halyard and 
suinring the  are irdicated in tbe figures on tbe videocorpla mnitor. Pedagogical mntrol of tbe svimmer's row 
mvemts is realized sith the k ip  of undervater video &noting. Highly skilled svimmers tmk part in the 
experiment which was conducted in a hsic mezocycle within tbe period of four weeks. 

Codchinq sessions on STSSL were beld 1-3 t b s  a week and constituted 5-201 of the total coaching. The 
higher the intensity of planned traininq tasks, the lower is tbe volume of STSSL utilization. Svimirq with the 
trainer gave a 2-51 advance in speed excess over a p l d  speed for the given coaching, providing the 
equivalent of load under noml conditions and as a rule, didn't exceed t h  adaissable aaxiaun. The velue of LQe 
additional effort on the part of STSSL constituted 1-6 H/r. 

Curing training on STSSL the emtional state oi a sportsaaa was taken into consideration. Nqative emtions 
king present, training was postponed. 

After a Coaching task on the trainer was completed the sportaan was informed of an addit io~l effort value 
and frequency, so that be could correlate his own sensations with the real indications and to choose the mst 
rational temp-Wic structure of mvemts and the best ard optimal body position i n  the water. 

With the viev to reveal the ctrarqes of hydrodynanic sihinq characteristics irdications during the period 
of the e ~ p e r h t  e r e  conducted to analyse f& background ard final testing irhich included: 

- swiPring results at the distarre of 50 n free style: 
- passive resistance valw i n  4 positions at a record sped durirq the advanced trials on STSSL: 

a) sliding, a m  forvard; 
b) sliding, arm a l q  the tcdy; 
c) sliding, the right forvard,the left a n  alonq the tcdy; 
d )  sliditq, the left a n  fonard,the right a n  alonq the tcdy: 

-active resistance valw vben suiasing at a 101 excess sped of advance over maxisum: 
-aaxillll~ traction strength on a tie for 10 sec.(Sandu J.V. 1987). 

b the result of the prelininaly investigation (Tab.1) correlations betueen sport achievements ahi the 
above r e n t i d  paraneters were revealed. b for the griming tempo and 'stepm length they bad a feeble - 
statistical interconnection i n  this experiment. 

Findings O f  the pedagogical expripent are listed in  Table 2. From the obtained data i t  is clear that 
considerable improvement of average competitive sui* speed in 50 n test equalled 3.21. Testing results 
testify to sufficient variations i n  valws of hydrcdynanic resistance. passive resistance indications a 4 
positions a~C0rdingly correspond to 6.6\;5.9t;6.6\;5.7\. ktive resistance had a ?.I\ decrease. 

Owing the uperiaental period it was stated that the laxinun traction strength i n  tbe water on a tie had 
a 61 increase. 

The obtained results testify to the fact that during the erperiwnt positive shifts i n  sport progress wre 
achieved at upense of sinultaneous increasing of strength indications and inproviq the svimrs' 
hydmdynanic characteristics. 
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Paranetres Correlation coefficient 
' 

1. Passive resistance: 
a/ sliding, a m  fonard - 0.68 
b/ sliding, arm along tbe body - 0.75 

9 c/ sliding, the right an fonard, tbe left a n  along the body - 0.78 
d/ sliding, the left an fonrard, the right an along the body - 0.81 

2. X a x h  traction strength on a tie - 0.73 
3. ktive resistance utile svining on STSSL at a speed increased 10 t over natural speed - 0.69 
4. Rovtenpo t 0.17 
5. mStepm length - 0.42 

The given characteristics were inproved dw to svimning i n  conditions effected by the 'Strength Leadinq" 
method. Our investigation carried out on this &el of svimming proves tbe theoretical co~eption of I. P. Ratov 
in the respect that improvement of sport progress vith the simltaneous hprovement of defining aovement 
characteristics is successflillg realized painly in  conditions of specialized trainer systems of 'artificially 
controlled &iua8 ( Batov I. P. 1972). 

The change in hydrodynadc resistance indications illustrated that i n  a svidng regises, at a record 
sped, the svinner himself looks for the mst optinal body psition i! nter,  wvenent rytha in the conditions 
of the trainer and then k reproduces all these in natural sviaming ( Clarys J. P. 1979 ) .  

Sirimning in conditions of 'Strenqtb Leadinq' gives tbe sportsmen opportunity of searching for n e w  
imveaent tactics Sidlar results were obtained in tbe erperi~nt with mrtified and livinq dolphins where it was 
stated that wind resistaxe of an living dolphin is less th that of d mrtified one ( Glazer R. 1988 ) .  Active 
mveaents of the sdimmer and of the living dolphin spontaneously partici~ata in the yrxess of f!aw optimizing. 

So, sviming in corditions of tbe 'Strengt9 Leadinga lethod forns a mre rational structure of swimming 
imvesnts with a higher content vhile simultaneously decreasing of hydrodynamic resistance; this al!ous one to 
achieve a new inaccessible, in usual conditions, record speed. 

TUX I: 
Readings of Backgrow3 and Final Testing 

9 .  Av5rage swiming 
speed a t  50 rn 

a p e d  a t  50 m 
a i  arms forward 
b )  a m a  along t h d  

body 
C )  r i g h t  a m  forward 
*dl l e f t  arm forivsrd 

3 .  Active r e s i s t a n c e  a t  
m i m i n g  on STSSL a t  
a speed which i s  10% 
higher  the record 
speed Wm. 10. 

4. Maximum Traction 
s trength on a t i e  

- - - 
before ex- 
periment 

- - - 

a f t e r  ex- 
periment 

-- - - 
abeolute I 
e h i f t  

x - trustworthiness of d i f ferences  a t  the l e v e l  p 4 0 . 0 5  
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