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A t  present there is a great lRgber of data on biorvcbanical foundation of rational technique of bicycle 

pedallhq [3,8,13,14,15,16 ). 
Bowever, at tbe stage of d i rec t  preparation for cowtitions high effectiveness of sport wvements is 

especially iqertant and the formation of tempo-speed parameters of mvements is of great value but the 
technical preparation har mt yet got a proper famdatioa ( I, 3, 9 ). 

BMides, there has mt been worked out a united re- vhicb vonld We into account the developmt of the 
functional systens of the organism ard the iaprwerent of tbe tecbniqw in the vhole system of training ( 4 , 2 ) .  
The questions of formulating mtion tasks of special mse which are expressed in achieving particular values 
of technique Mices and tbe level of functioning of the organism systeas have not been sufficiently disclosed 
(10, 12). 

The basis for the given research is Doctor Batov's (1976) conception of" artificial controlling 
mviromt'. A cycling training nachins of adaptive type bas been worked out in accordance with this conception 
(7) .  The operating principle of the training mchine has hen described earlier (5, 10, 11, 12). The peculiar 
feature of tbc trainirq whine is the presence of simlating reans of colapetitive activity dram at its lost to 
the real conlitions, and itcr adaptivity, that is, its ability to work out a l g a r i b  of improving sports 
technical performe in tbe process of training proper. 

Under the conditions of the given stand a complete cycle of trainiiq vas organized i n  the real the:  
analysis of sports technique-simulation of optimal cha:rcteristics of mvements for gaining the result intentent 
- wrkinq out the controlling influence - analysis of the influence result and working out a nev decision ( 4 ' 6 ) .  

'lo analyse the technipue of bicycle pedallizq and the level of functioning the organism systems the 
followinq research wth& were used in tbe vork: strain dpmretry, vectorial dynamography, biomecnanical 
cinematography, electroqography, gasanalysis, irdirect ca1ori~etl.y and mtbods of lotions control. 

THE FORHATION OF MUTION TASKS PC8 SPECIAL PDRWSE ON TKE BASIS OF SMUTION E ( P E R m  

Simulating the conditions of the record coiptitive activity by high-class sportsgirls in 1000 wtres heat 
under tbe training lachine conditions shod that vhile using the artificial activilation of auscles the 
sportsgirls auld cover the distance of 846 wters at the record speed ( 15 B/sec ) uhich is 177 lleters mro 
than that urder ordinary conditions. I t  enabled the sportsgirls to near the wrld rwrd. 

The achievement of these results was due to the reduction of pulse erpense per wter by 27.81 at the same 
value of owen demand. The technical power i n  this case did not change, but tbe wtabolic om reduced by 

Y 25.3\. The laechdnical effectiveness increased fmn 14.2\ to 18.7\. The results of the experiment are presented 
in Table 1. 

The results of the research lmdextdken enabled us to get simlating characteristics of the interded 
conditions for competitive activity for each zpartsllw Mividually which are erpressed by speed value and the 

1 tb of its retaining, by useful pover developed on the shaft of the bycicle carriage, by the necessary 
~echanical p e r  values of the body segments and also by the retabolic power level sportsmen sbjuld develop at 
the predetemhed level of lotion effectivity ( Fig. 1. ). 

In the course of tbe expe rk t  a systen of lotion tasks of special purpose has been worked wt vhich 
enables coaches to realize in accession separate elements of sinulatirq characteristics with the help of tbe 
complex of the mtions control EMS 1 Fig. 1. ) 
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BLoPeebaPlcal and bioene~gatic indices of sprbgirls' pedallbg at the record 
speed of I5 I/= wing artificial activisatian of mmcles ( od ) 

---------____I_- --- ---- ------------- 
.Bperhmt Mo&bg Path Qygan orygcn Iletabolic llecbanicil Ilachanical t h e ~ & ~  
conditions th awered deaand erpe~e pier pier of effecti- m m t  in 

per1 ---- vewss *joint 
pa# seg- centre 
mtm mnts of 

Baa 
sec I 1 ml/B wtt  w t t  wt t  8 I$ --------___--_-_--- ---- ----- -------------- 

Sitb 
stimlation 53.4fk.68 846.3f186.1 10.4f1.6 12.21.9 4077f627 1k8f2 16.0t7 18.7 12.4f1.25 

difference 10.lf0.7 177'12 0.1t0.05 3.kt0.2 1035t75 23t7.2 3.8t2 4,s 2.020.1 

Trustuorthi- 
ness of dif-  Pc0.05 P(0.05 R0.05 P<0.05 P(0.05 R0.05 c0.05 Pc0.05 
ference 

Ilote: t-Strdent criteria and trustvorthiness of shifts were estimted by the trean 
difference of conjugate variants. 

SIHWTIOR C i l W m I C S  lMTIOll TASXS FOR SPECIAL PrmWSE 

Speed, 15 Vsec. Tim Retain the speed of 15 m/sec 
of retaining 1.05,O l i n .  during 1.05,O lin a t  frepwncy 
Pedallh frequency2.khertz. of 2.4 hertz. 
Path covered at one Inprove the seat to nininize 
revolution of the flow-around. 
connecting-rod 6.91 n. Obtain rectilinear lotion. 

Mechanical pover of 
sgaent, 150 m#. 
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Useful pover at the shaft, Inprwe distribution of efforts 
600 wtt. in pedalling cycle. Reduce 

non-uniformity of twistinq 
m m t  in UE cycle. Rewve 
unnecessary m t i w  , reduce 
oscillations of the centre of 
lass of the systea 'bicycle - 
aportsm '. *rove tbe seat 
with regard tor anatomical 
peculiarities. 

Iapmve distribution of the 
levels of mscular activity. 
Reduce the level of m r y  
w x l a r  activity. 
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aatabolk parar 4 kilouatt bmaaa fmctioaal abilitiar 
at tba effectivity of ottbcorganisr. 
266 jcule/n. l a o c = 5 1 - 5 7 r l / L q  

Irar = u.5 I/-. ~~- w1-m clunly 
pararadditioasiPtotbrpmccu 
of perio* the Ptianr. 

Figure 1: Siaht im h c t d s t i c s  and mtim tasks for spacial pnpow 

In the cornre of Ulr experkt a corurbtent mastering of tbe &ions control netbds was carried out, each 
arrtion task king mastered a t  tro sessions. 

Task One: inprove the seat and rmve  unnecessary wtions at  pedalling. In this case the position of the 
sportsqirl on the bicycle was Micated by the video control instment on the basis of video camera and video 
monitor. Effectivity of the given ta!jk ua5 evaluated by the pulse expense of the vork. While improving the seat 
the pulse erpense at  tb speed of 8 I/sec during 5 minutes twtvorthily reduced. 

Task Tvo: reduce maximum azplitudes of oscillation of the centre of mss of the systea 
"bicycle-sportsman'. For tbis purpobe the mnitor screen gave infomtion of ths values of efforts exerted on 
the tensoplatfon vith the bicycle train& =chine mted or, it .  The value of the amplitude reduction and the 
pllse expense of the stKdard vork w e  estimted as effectivity criterion. 

Task Three: reduction of non-unifomity of tow mtent in the pedalling cycle. For this purpose the 
trsiging whine was equipped sith a toque sensor. Signals frm tbe sensor wre processed and put onto the 
induction monitor. Sportsgirls nust fulfill  pedailirq so that variation of the torque moment value does not 
exceed 20 \. The aim vas to achieve the fulfilbent of the task at the expense of self-rgulation of nus.=~l*r 
tens ions. 

Task Pour: redistribution of the level of muscular activity and reduction of smary electrical activity of 
muscles. In this case tvo laetbods of wtions m t r 0 1  Yere used. Tbe first lethcd vas the new of muscular 
tension autocontrol, the second one vas artificial activization of w l e s  vhich enables tbe sportsmen t o  
re-distribute the levels of muscular activity and concentrate the efforts a t  tk most iwr tan t  motion stages. 

With the f i rs t  metbod urgent infomtion of tbe level of integral electrical activity of m l e s  vas given 
to the sportsgirls and they bad to reduce it at  the erpense of spontaneous relaxation, self-regulation vith the 
use of psychorequlation methods, retaining the given speed of pedalling. Effectivity of such kind of control was 
estimated by the pulse ewpense of the vork. 

I t  has been found out that the usage of the given letbod leads to the trustworthy 5 - 7 \ average reduction 
of the summary electrical activity of muscles in the group of 18 s p r t q i r l s  under the experiment vbich, in its 
turn, reduces the pulse evpense of the wrk by 3 -4  t. 

With tbe second aetbod electronycqrar uas recorded before ard after the influence. In this w e  
a trust-worthy change i n  the levels of electrical activity uas revealed vhich expressed itself in the increase 
of the sunmary electrical activity in the phase of pressing the pedal by 15 -20 t ,  in shortening the time of 
activity, and i n  the reduction of the sumary activity in the cycle of pedalling. 

I t  was also revealed tbat the stimulation of the muscles on the front surface of the hip increases the 
mechanical vork of segments and vertical oscillations, but the stimulation of the muscles on the back surface of 
the hip reduces them and promtes the formation of the Pore 'circular. pedalling, and that in order to get 
maximum effect the regimes of pedalling must be selected individually accordig to the errors. 

For the total estiaation of the effectivity of the given complex of mtion tasks for special purpose in 
% general testing was done before and after the experiment ubich included the fulfillment of the standard uork 

during five ninutes at  the speed of 8 m/sec. Tbe results of tbe testing are presented in Table 2. 
Tbe table shovs that during the stage of the experiment the pulse expense per metre of the path reduced by 

15.3t, and the level of the electrical activity of muscles at the speed of 811s reduced by 9.5t. K a x h  o v e n  
consumption did not charge during the experiment and the level of the thresbld of anaerobic exchange sliqhtly 
increased by 4.3 \  . 1111 this sbvs tb? increase of mtion effectivity. 
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Ibplrhtal check af rffectivity of tbr uxM& mthodr rar mid cat in the course of the cpneral 
erperht  vitb 6 higb-clau e l r  participating in it. Tb fzprht lasted ane year. 10 sessions on tbc 
training lachipa with tbe e e a l  mtbodr matimad abm vuc condPcted before eacb coqctition cpcle. 

k i n g t h i s s t a g e o m  i l ~ t b e ~ l t s g i r b b d t r a ~ ~ i a a r o a  tbetrainlngrachineinsimlatbg 
tba intended regire of -ti& activiQ. TrainiPig M tbe s t d  mas cabined vitb tmining m tbe track and 
hiqbva~. 

--------------------- ------ 
: A t  the : A t  the : mtwrthiws 

Wia l  : Indices : beginning : end of th : of 
nlnber : : of the : crperiwnt : differences 

: experiment : 

---------------------------------------------------------- 
1. : PuLw upuw : 0.26f0.05 : 0.22f0.06 : P < 0.05 

; p U r t r e ,  ; 
: beatfmtn : 
: v = a r / r e c  : 

-----------------------------------------------------------*-------- 

2. : l l a r h  oxyqen: 49.3f4.6 : 51.4i5.2 : P < 0.05 
: col~lqtion : 
: (W 
: r/Lg/lin : ------------------------------------------------------------------- 

I. : Threshold of : 9.lt0.2 : 9.7f0.3 ; P < 0.05 
: amrcbic ex- : 
: IW, i 
: I/= ---------------------------------------------------------------------- 

4. : Swrary elec- : 4.2t0.1 : 3.8t0.4 : P < 0.05 
: t r i a l  activi-: 
: t y  of usclu : 
: m/sec v=aI/Sec --------------------------------------------------------------------- 

The win part of tb training session on tbe stand constituted the forration of tbe rythrical stnrture of 
pedalling vith the m r d  sped. For this pqose autmtic feed back was used in tbc trainirq mchine h.ch 
lade it possible to reduce tbe resistdnce value so tbat tho sportsgirls participating in the cuperiment auld 
retain tbe given speed during the time weded. In tbe course of mastering the qtb-speed stnrcture the task of 
filling this rtnrtw vith fncce Md energetical content u s  bnhq solved. Fa reacb that a h  the resistance 
value uas raised from K U ~ M  to session mariq tbe natural one. 

Purtber wrk on silulatirq the mtion r e q i ~ s  reached an the stand uas conducted on the track and highway 
using tbe atbods of artificiil rctivization of uscles. Testing took place before and after the cuperiment. The 
results of the testing are p r s ~ ~ t e d  in Table 3. 
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I t abws tba t the  l e v e l O f t h e p P l r a ~ 0 f t t B  v o r t r e d R K d l y 1 5 - 2 0 \ m  theaveragc,therulary 
detrial activity durb the pdalliap qrlr rdumd by 29.5t. 

During tbe sbge of tbe u p e r k t  sports d t s  in 500 1 t h e  trial by 1.113 set, in 200 I flying - start hedt - by 0.21 sac. Cpration tbe m t i l  failure a thr training nchina a t  the sped of 15 I/ sec 
irrnand f rm 43.3 wo to 54.2 w. putkipant8 of the crprirnt sboued high results in the lain 
ompetitions of the year. 

T A W  3 
change of btion Effectivity Irdiw a t  h l f i l b n t  Sap Load on the minhJ Nacbh k h ~  the Cemral 
W t ( n s s 1  

~ - - 

: A t  the : A t  the : mt- 
Serial : I n d i a  : bagiming : cnd of tbe: wrthineu 
rider : : of thr : q e r h t :  of 

: Upuirat : : differences ----------------------- ------------------------- 
1. : Tbe sum of cardiac : 3Obf16 : 253f18 : P < 0,05 

: cycles ail1 
: fulfillinq the wrk : 
: 1200 j, r l l ,  Wac, : 
: Pnrcr 118 v, 
: T i r Z n i n  ----------------------------------------------------------------------- 

2. : Pulse l rpe~c per : 0.23?0.01 : 0.19f0.01 : P < 0.05 
: r t r c o f t b c p a t h ,  : 
: beat11 ------------------------------------------------------------------------- 

3. : Sumwry electrical : 4.6320.2 : 1.26i0.3 : P < 0.05 
; activity of uscles : 
: at the power of 118 W, : 
: mW/sec ------------------------------------------------------------------------- 

1 .  The results of the experinent proved that using tbe complex of mtions control means d e s  it possible 
w to  realize the motion potantial of cyclists and improve sports results to a greater extent. 

2. Simulation characteristics of realizing the intended reginens of copt i t ive activity have been got 
which are expressed by the valws of speed and the t h e  of its retaining, by useful power developed on tbe shaft 
of the bicycle carriage, by necessary valws of mxhanical powr of the body segments, and also by the level of 
the netabolic pover which a sportsgirl lust develop at  the given level of motion effectivity. 

9 
3 ,  A system of motion tasks Lor special purpose has been worked out which makes it possible to realize step 

by step the separate e lemts  of simulating characteristics in order t o  fulfill the main motion task, that is to 
retain the record speed during the t h e  needed. 

4 .  I t  has been checked exprimtal ly that it is possible to realize the worked out motion tasks with the 
kelp of the complex of motions control means. I t  bas been sbvn that already after a short session period it i s  
possible to achieve trustvartby changes i n  the motion characteristics aid to ixrease their effectivity while 
usinq separate tasks vorked out for special purpose. 
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5. mere bar teen &finad tbe approach to tbr organization of the training pmccscl at  dddh d e r  tbe 
training laehiDe caditions W mly tk raeiaaal of the pdallinq bddqw and sportsao'r 
nrtcringoftbcpQlliagtcrpontbrecordqedamto b e f a n a d h t a l s o t b e a d e p l l a t o t r a ~ l ~ a n b  I 

b ulactd. 
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