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The perspective trend of the rationalization of the system of the sprinters preparation is use of the 
technical means for ilcprownent of the sportsmen mvement possibilities i n  the conditions created artificially 
by the special stand-nchines. The conception of the controling artificial enviromt.  wrked out by 1.Ratov 
(1976) proceeds from creation of the conditions, i n  which a s p r t s m  can execute the movement activity in the 
record regimes, bmat N S ~  to prowte for the creation of tk corresponding rhyme-rate structure of the fubure 
skill.  Inculcation i n  practice the technical means for sprinter8s preparation, allovinq to realize the main 
thesis of tbe conception, cases a need to chanqe the former views on the traditional metbcd of the s p r t  
training, where the basic tire i s  takinq for the development of the physical qualities. The isp:ovexnt of t.$e 
s p r t  rations is a process, which under i t ' s  unity includes a lot of contradictions, which are cilliacteristic t 9  
Y.e regulating developing systew, where the kinds of training are to te the organic correlation, fsninq the 
.~ ' iQd  &nnnic system of t5e interaction of struc?'xes and functions (N.Sernchtein, 1347). There is a rider of 
:~ntr?iictions in the rradition8.1 training sp:h:erls Frxess, whirn are developing into the pr3tlezs later 
(ri3i.i stabilization of lective practices, regular teaching a nev, lhited degree of realizrtim of wtive 
p!ent~a! tkraugb the coxpcitive techique etc.),  to solve vhich at present is impossit!e, vithoct pje of wans 
md mthods wrrespndiy t.2 this stmdard cf prsklens. I t  is necessaiy to mke an elahration and exprixntal 
IJTJUIL~", of neb and more e!fective methods of sprinter's preparaticn, vhici! creates the t e c b l q j ,  vtr.en the 
~:araed resul: is yann!seE. The task. of tLe research ws In elahoration of intensive te~?~~o!:qy fcr 
;;rinra:'s ~repia'.i;r i n  :he artificial ~jndi:::n~, creating by mns  of t ie train:?; ~td::-:?::i:es 
'ine:t?al-trackn method. 

?kc main w t ' d  of sci?atific resez:ch vai a;; experimt, in vhlch the Cad-nchifie's w t i r ~ k  hi;e ken 
w d  f ~ r .  He336s h1:h are ~oinq into structure of 'inertial trackn and used in natural corditions such 25 

fspeedqrapny, dynamog:~p.h.y, oylgrapky, filling and others]. I t  vas analyzing the effeciency and economy of the 
r?ces technique. There Yere stlvlying and compaiq ~arameters of the rlcinq step to the spce, tez;or3r.f. 
s;ace-te:prarf, dyr,as:i. and rhytAhiul characteristics. 

T?.e research was carried oat i n  three stages. The f i rs t  stage vas t o  reveal the deSt~cti.Ve f?dt ' i i ? j  cf the 
race'; txhnique, producer! in the different conditions by stand-=chine. I t  vas analyzinq the Frres; of ',?e 
sprtsmn's  adaptation to  these exceptional artifitial conditions. me second stage .as t~ detmine C.e 
e::iciency of t?e operatsq factors (various means of the g e n t  informtion acd motive tzsk, extenai :x:es!, 
b~roving the wtive activitci of the sprinter's i n  the established directicn. 

3n the third staqe the most effective operating factors creatd the special artificial conditiocs, in vhi:h 
Lye sprinter's preparation a s  redlized according to the new technology by means of a cmplex of the teckic?! 
wans and methods elaborated on their tasis. 

There vere 30 sportsnen under test of different qualifications (skill) (fror 1st t o  3 r d ) ,  on short distmce 
rmninq. The researches held i n  the preparatory ~ericd of traininq and preceded to the competitive perid. 

# Techical .means. A training stand- machine 'iiiertial track* ~s designed and constructed aixd at  vork:nq 
out of the intensive teckno!oqy of the sprinter's preparation. I t  represents itself moving by a sportszn the 
travelling buttoned up suppoting (Pig. 1) .  the sprinter fixed by a vaist-belt (1) and stif: tractisn ( 2 )  v i t h  
the rigid support ( I ) ,  set in rotions the track and fly-wheel ( 5 )  of stand-mchine in motion begin hisself i n  
place. The 'inertial tracke permits the sportsman t o  perfom the miq on the spot of any wished intensity, 
*at gives him an oportunity to use vide ranqe of the technical methods of tbe research 2nd the urqent 
infornation on t je  selected parameters of the moving activity of a sportsDan under test. 
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Pack-conveyor has a sml l  veigbt and gabarits. I t  does not need tbe electricity to love it and sportsaan 
can to do the running of any intensity without an assistance of a t r a h  or an operator, therefore tbe 
stand-machine is handy and siaple in operation and .aLiq. Tbe design of the stand-machine includes: a )  
a mechanism of the vertical easing ('suspension bracket.) (6), providing an application of tbe dosed effort to 

* the sprinters M y ,  directed against the vector of gravity: b) an additional recbanisn rotaticnal to the tape 
and fly-wheel of the track. 

The sW-machine i s  equipped vith the measuring complex (a) ,  vbicb perdts to record the parameters of the 
m i r y ' s  technique (time of nmninq, time of supprt and flight, duration of the amortitationts phases and 

= active repulsion, the l e w  of step, the length of the smunted distance, q l a r  and velocity shifts of the 
feet groups, landing speed of a foot, speed ard speeding up of run, vertical and lonqitudinal forces of the 
supprt's reaction, pver of the runnirq mtions, electric activity of the muscles and other characteristics). 

The necessarf characteristics of the notive activity are giving to  tbe runner on tbe information field in 
the memeral or in the graphic aspect for the autocontrol and tbe correction. 

The anangeslent of the stand-mchine i s  a p e d  with the Pecbanisl~s of the dosed regulation of tbe force 
influence and the neasurinq apparatus, vhat i s  to use it as a training stand vhich pernits: to estimte 
operatively the effectiveness of the different training factors and variants of the technique, to detemne 
a level of the physical qualities, tbe wtive resources of a sportsm present and potential. 

THE RES'JLTS OF A RESMQf. DISCUSSION. 

Usinq +de stand-machine .inertial track' as tbe research s tad  connected mth  the adaptation of the 
sportsmen urdr  tests to the unusual (with respec? t o  the mtural) conditions of run performance. The novices 
;ay wre amount of energy during the running on a stdrd-machine, to do umecesary mtions and get tired sooner, 
~",d of that pervert the results of a research. To except the in!luence of the adapt2'.ion1s prxess of t!!e 
sportixn to the stand-machine, i t  is necessary t o  detenine the the, during imich t9e facts carmot te 
collected. I t ' s  supposed, that if the adaptation to the stand-machine is a consequence o! rin per:omnce on i t ,  
t?en t3e features and confowi:ies sf i t  t o  the ~ ' , m a l  run, vith ai l  spnsmen under tas! arc t o  ha,;e tne saw 
chracter as for a n d r  sf kinemtic and dynanic characteristics. The selection of the sprtsisn of different 
skill undar test wzs hsed on that thesis. Before the start of the traininqs on the stand-whine there vai :.?e 
demonstration of run and exaqled the features of tbe technique. The first testing of a stand-machine began vi:t 
the valkinq turninq into the rm of low intensity. I t  mas the necessary insurance and the inlividual moti;.e - . x l  vere qiven. The sportswn were rising the speed of nu gradua!ly, and reached their individca! maxim in 
t!!e end. 

The trainings on a stand-machine held every day and included in 10-s attempts in exb, by duration of ar, 
attenpt i n  10 sec. and a relaxation in 5 nin. mrq thea. Every a t t eq t  held with the n a x i m t a  irdividual speed. 
h e  parawters of tbe m technique i n  each at teqt  were mlysed both in t!e natural ccnditions (run in 135, 
vith a ~ s h ,  to be done til!.and after the trainings on stard-machine), and in the artificial wnditicns usiq 
the same aethods of a research. 

Ccmparisan of the facts by at teqts ,  which wre perfomd i n  tbe ~ t u r a l  conditions and M the 'inertizl 
track' shoved, that already over five traihinqs t3e run on a stand-machine and the pa ra te r s  of technique dii 
rot differ from the natural on: motive task; structure, rate and amplitlde of the wtiors: typlsgical feavures 
of the shoved efforts; ~ t u r e  of the leading mscular qroups; variativity of all tested indiced. Eowever ve 
fomd out the peculiar feavures of the run technique in different mnditions, vhich vere obserged by the 

t sportssen under test after 5-13 trainings on a stand-machine. The great& difference is in the absolute va:saj 
cf the racinq steps, that i; imaaterial, as the aaplitude shifts of the runner's feet are the same in fact. I t  
is core tine of the support pe:icd by m i n q  on a stand-machine, then in the natural conditions t o  5, 61, as 
t$e ti% of the flying pr id  i s  to  6.5) less (P = 0.01). The constructive features of 'inertial trackw make 
a r m e r  to reduce the vertical component of t..e Supporting effort to 12.81 ( P  = 0.01) (by typoloqical 

@ ccnlors;ty of the tested dynaqrans), as i t ' s  increase to c a r  inevitably to the rise of friction i n  the 
rolling base of track, that is to iapede the solution of the lnctive task. Therefore, to redpce the fricticral 
forces the nnners are seekinq to set foot on a support in mch ases  'under themselves', that is characterized 
by t!e rise of dnqle of the fcot's standing an a support to 7.18\ ( P  = 0.01). The runner is forced pushing by 
c r e  ac?te q l e  t2 horlz>ntai t o  3 . 4 t  (P = 0.31i. ,  then by natural run, i n  order to optimize efforts added 
@wards t9e motion of the track. 

VIII Symposium ISBS Prague 1990 



As it turned cat, that the h i g k  i s  the runner's skill i s  h i g h ,  tbe faster and mre qualitative be runs 
in the artificial conditions. IntercoPaamication of the nmls speed, sbowed by tk sprtsm in tbese 
conditions, vas changing fro8 ~ 0 . 6 5  in the an?l of the f i rs t  training m a stand mchine, to ~ 0 . 8 7  after the 
fifth. later on, (frol 5th m 10-th training) coefficient of correlation did not suffer the evident cbdmp. $J 

Zbe criteria of the tftactivems of the runis techniqw on a stand-machine (as total frequent) comespond to 
the natural sprinterlo run, &t pernit to use a stand-mchh ' M i a 1  trackm (after preliainary training (to 
5 trainings) as the basearchstand f o r m ) .  

X,I tb force aspect Cra nm on 'inertial t s a c t ~ s  harder, ehen th usual sprinter m, as the increased , 
period of sopport giver; 8pxkmn an opprtuiity to aake ~ x k  efforts, h% th rrdwd duration of flight ?ake 
sportsman to me faster in &is priod. It 's supped that the contrsst betvwn two vansidered traini~ys calsed 

the mrk& trainiq 'effect afteraction'. This effect  is c;laractarizt?d by Wwsfef of tkic fatur% of Chi? rur: 
paraxters taking in t5e artiikizi conditions. Be NTJIC is on a support less tine now, set fwt t;nder hiasel: 
minly, make rel;ulsion by the as: 8cut.e awl& to the horizontal. Wis a t t ap t  forair4 tti! r l s  with the 
h t t e r  characteristics, vOi$ 1st sprinter to rise the comn speed of mi to 4 . 2 t  (P = 0.01) by meacs of 
increase of the step lerqth t o  !.Of3 (P = 0.01). There aere exaeined tm different r e ~ i w s  of the run edsiqy, 
which vere cr~2teG by test st&. mch?iws, for the purrse of revezli!h; the mst conditicns c;f t te  
sprtsmzn's ktcracri~n via the cfltrii! forces. First easirq in the direction or' rccion, secoiii-easing along 
vertical line. It is supwsed, b a t  :-i: dkinution of the force content of nrr, (ic iiffetent directiccs; 
create t!~e b t  corditions for the mcirc resources sf a m e r .  ;%e of the edsiriq influeiiie, which i r  
created in t h e  :!irect:on of !be ~ ? h  POL'-.: s:nt?l, +&: pral!il with increaso sf zoo-.ion rare t? 2 . 5 i  
I? = O.O5j, tl?e ir!!$b of ste@ t3 3 . 3 7 k  jP = &.$I), speS to 5 . 7 2  (i - 9.0lj, fzilt3r of the rs aztij.ity (F&J 
t3 7 . 5 7 :  I? = 3.3i), 02s charac:or:s:ics i in groop llyon t'ie iveragej suffered t r ~  negd?ive i lai lq?$. Sd,  t;>c 
Yf:ctlox!" i c ~ ~ ; * d t r a l  elforts iirreased Lo 2:.2\1 !r . 3.Oi; asd .iexical. efforts t:: 4.:3' 'E = 3.35j ,  ::!e 
sp:tjmnls effsrts i n  tbe heirectian o!. rur; dinin~shed :o 15 ,10  ( P  = 0.01). maratioi: d i  tile aw;tia?isa's ;kse 
q i r a v  :o 1J.4:\, &:e tOe phse $! tPe active repulsisn rd~cet!  to 15.771 (F - t . t i )  uhzt canlot b? ui!ed 
ratioaal. T!me is ca iorn iq  bet?$: rh)w-rate stiwaire ot  m ln these cood~ticns, so. ii crnfirmsu ty :;Re 
cse:~ie c l  Y ~ l l e c r  aiterrc:ionW, Cn:? 3% inciivLloz,ls tkceer!ed tne s s u a l  race aY s p e d  c: :.a:. i r  t l e  :av:.. ,. 

co~ditions, after b e  run i n  Me e a s s  ;.sgi&e. 
The research of the easiq a1i.w vertiw! skved, Usat i a  these coidizions the z lLe o i  rhe s?e;s incrs5iad 

to 2 . 5 8 t  (P 0.31)' ut:iie +A len@ rer ir id  (the saw) invariabic, spec yrew t o  2.12% [F 3 . 3 5 1 .  T,e :ix 
of the supporting perid reductd tto 7 . 3 3  ( P  = 0.311, the of flight did aot chanqr. Dvr:tion af supprt 
reduced owing to reduction of t k  ;hse of awrtization t o  13.8% ( P  = 3.31). ?be beriz~~tal .  coupnent o: the 
supprt's reactiori reduced to 14.64k ( F  = 0.0:) and the vertiul ccqnent t o  12.571 [P = 0.51:. A t  the vhoie o' 
the run parameters i n  the conditions of the partial 'suspension' bc?w lovar, b u t  it did not cesuit in sinklcq 
of the sped mcion -. which is the mzin criterion of the e!fectlveness of tne sprint?rls rxl ta.:iuiiye. Ths 
sprinters inproved the time of m in the natural conditim to 3% vitn a mh, ss to the initial t iw ,  t3  
0.15 (P = 0.911, after the attempts on a stand-=chine ( i n  the eascd r q i w  along vcrticai), ?'he finding; are 
shoving, that i t  is fining the mre perfect technique of the fast ,%r, ir; the conditions ezsed dl~ng vertia;. 
A number of the tests on a stad-mcGne 'inertial trackg was carried out, where the infornatioii on tihe selected 
parameters vas given to the running sportsm on *- fiqure screen, vector oscilloscope or on a graph plo~ter ,  
These t esb  vere held vith the purpose of determining the mt effective proqrams, based on gettin? t?e %>:ivf 
tasks and the instant infomtion by a sportsm. 

The imple~nt of the controling influence vhich is based on use the instant infomtion cn sped o: sotion 
of the stand-mzchine's track with task on i t ' s  rise, came to increase tbe very control4 characteristic vhich is ' 
giving fcr autocontrol to the runner, to 3.028 ( P  = 0.01). The rate of ffition grew to 2.021 ( P  = 0.051, lengt? 
of the steps increased insignificantly. me increase of rate i s  conditioiied by the t h e  reduce of the suppcrt t~ 
2.46t ( P  = 0.05) '  vhich twk place due to reduced amortization phase to 11.270 ( P  = 0.01). The effor:~ of 
a runner i n  a phase of an active repulsion have qrovn to 8.71% ( P  = 0.01), by the simultansous reOiistioi~ of the h 

'frictionale efforts in a phase of amrtization to 8,78\  ( P  = 0,31). It i s  showed up during the expe:irr;t thz t  
each sportsran seeking to choose such individual variant of the running technip,  vhich is o p t l w  at the 
maent. Use of that method come to the r a t i o ~ l  reorganizations of the m i n g  tcchnipe and mie ii nre 
intensive, reveals nan used tbe mtiw potential of a sprinter i n  the fast run. 

Use of the instant infmration on the wtive characteristics which are giving to a sportsw i n  the wmni 
of run i s  expediently uhen a spartsmzn has a corresponding nutive task and knovs a way of i t ' s  realization. In 
this case, the realization of the given parawters care with wre probability (99.9%, by P = 0.01) and the 
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mtions corresponded to the Podel of a skilled nmner. 
I t  is evident that increase of the effectiveness of the easing's aethods in tbe longitudinal and vertical 

directions is linked mcb with tbe siaultanious use tbe means of the urgent information and the mtive tasks. By 
the solution of task to increase the rate of the run steps (the conservative parameter of the sprinter run) use 
of the ccntroling inflwnces rate sportslPen to go to tbe new speed level to 4.68 (P  a 0.01). ?be complex of th 

* urgent information's means, mtive tasks, crtenral force additions stimlates display of the potential motive 
resources. In such atte~pts the tine of retention the mi- speed of the m r s  less to 8.6\ ( P  = 0.01), 
while the powr in the lonqitrdinal direction ir higher to 7.38 (P = D.01), then in the attempts when the rise 
of the run steps's rate not t o  be larked. The artificial wntmliq inilwnces must rake sprinter to the level 

I ihich exceeds the competitive. mefore  th creation of new technic is linked vith the sportsmen's results. 
The process of the run mtions forpation vith )mom characteristics is more effective by use of *creatives 

technologies, when the reached planned parameten on a stand-mchine transfer in the natural competitive 
exercises after stabilization i n  the artificial mnfitiom. 

1. Use of the technical w s  i n  the sprinter's preparation bas the specific characteristics with respct 
to the t r ad i t i o~ l  process and pemits to ralize better the didactic principles, that create the 
intensive techcology of the planned paraaeters of tbc competitive exercise. 

2. I t  elaborated higbly effective wans ard wthods influencing the sprinter's activity. 
3. It detelPined the ways of using tbe 'creative' and 'destroying' technologies which perfect the 

sprinter's run, and based on use of eased and hampered artificial external conditisns, created by 
traininq stand 'inertial track'. 
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