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Bysical efficiency i s  sbdped mder the influence of genetic and environmental factors. The difference 
hrieen factors lies in that genetics to a higher extent affects the type of capabilities characterizing the 
individual. These amount to the, so-called, natural predisposals of the individual defining his wtoric 
aph i l i t i e s  in accoqlishinq a waotoric task. %us, ~otoric  efficiency is defined as a 'current level of 
apability of the b u n  bay, pemiting of objectives i n  different sports disciplinesa (LUTPI, 1972; .  Xotoric 
~3pbi;i:ies affect tiio successufcl development of wtoric abilities, the shaping of vhich is based on aotoric 
h!ent developed by way of trainirg. In i~easiiring physical efficierxy characterizing the given spats  
discipiine, i t  ha6 hen cecessdry to  link i t  with a set of primary abilities necessary to up-take the given 
$iscip!ine. Motoric efficiency is a notion wintinq to development of the basic motoric abilities Such as 
raiing, tkoving or jumping (NASER, 1984).  

k3ile training an athlete, mt?r abilities lust go b d  in hand with the mstery of sports technique. In 
bskst-hali, :3r exanplr, juapinq is p r t  of wtor ahiiity, vhile the ability !c coubine jumps with running and 
Lndiing b e  ta;! ( a  t h u d ,  a FSS! wlong t o  sp r t s  t e c b i , p .  They are t3e elements of the initial vork with 
a candidate ad for such a pried the test which allows to observe the proqress i n  coabining motor ability vith 
;Forts techique has been vcrked out. The aim of this paper is t o  present such a test and the example of i ts 
application for the yout!! of Iraq and EgyFt whs hqin thei: basket-hi: training. 

This vork b s  ken devoted t o  develop a wbcd for controlinq t7e uotoric toqether with sports technique 
'pztiiities sf young hskettd!i p!ayers in Iraq hd and their muha! c?mprison. These feat~res ;?ci.'+e 
toe j ~ p i n q  vith and vithut the ball in hdnds. 

Test itcup: - Tte d e !  qrxp has been selected from among Iraqi and Egyptian bsketb!i  layers aq*l !j to 
Id. A total number of 1 3 5  players were tested, i.e. 15 persons in each age group, without the 15 years old gr3~p 
tr3m Iraq. The players hdd undergone traininq f.ir 1 period from 1 to 3 years, depending on year of birth. 

Test ccoponents: - !n discussing the notion of jwpinq efficiency seuerll typs of tests for ba;k?tbll 
auld be distinguished, i.e.: 

1. Vertical jup v j 
2 .  'Vertical jmp with ball and bnd VjB 
3.  Vertical j q   fro^ forvard step vjs 
I .  kr t ical  j q  from f 0 ~ a r d  step ard Vjsa 

with ball i n  hand. 
Junps have ken p e r f o d  i n  front of the bsked board in order to keep natural conditions. Centiwtre 

s a l e  vhich bad been fixed to t9e board alloved to measze the height up t o  which the head o: a conpetitor 
vea:lng 1 vhite cap had been risen. My height and mass and am span was measured and Rohrerts index was 

' calculdted for each subject. 

* Somatic typolqy of the examined juniors has been mde on the Oasis of the complied anthrowmetric 
materials. Rohrer's index has ken ca1cu:dted and evaluated according to KCWALE'dSKII (1974). Basket-ball players 
from Iraq represent athletic somato-Pipe vhile these from Eqypt are very slin and represent leptosomatic type 
(Tab.1). 
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Better result3 in basket-ball efficiency of the youth of Egypt my be due to lore effective training, better 
motor coordination or to their wrpholoqic.1 predispositions (they represent leptos~satic type). 

TABU 2 
Weans and stardart deviations of basketball jumping skills (in cn) 

Vertical wltn Step and JW u l t h  
' @  state - Vartical juap t@ ball In hand Step uld Juw ball In har~d EPS, r , S r  t x : s x  t i i : S x  t x , s x  t 

Egypt 21.51 1.23 - 18.46 2.75 - 27.6 1.21 - 24.5) 3 . Z U  ' -  

Iraq 

16 Egypt 20.44 4.15 20.64 4.86 29.4b 4.66 26.24 4.62 

Iraq 20.84 4.02 2.33 16.78 2.85 2'55 26.78 4.07 l 7  22.58 4.89 2'04 

Egypt 40.68 5.32 16.42 5.34 41.35 4 . 5 3  41.42 6.14 

Irrq 10.19 6.16 25.99 3.95 5'B8 35.79 4.22 b . 9 8  32 .19  3.OU '.'" 

Cifference is statistically significant at 0,05 level if 't' > 2,11. 

r'igxre 2: The negative influence of ball handling on jumpinq skil l  I1 = ViB-V; 103 [1] 
VjB 

I, = v i s a - v i s  loo [ I ]  
VjSS  
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P i y n  I :  T3e positive influence of step f o ~ a r d  h j q s  vitn 1 - \ , ' . " X  - 13C [ \ I  
(13) and vithout ball i n  had ;I!) vls 

I, = v j s s - v i e  l o o  [ t i  
v j s e  

The test wbich has ken applied allows easy and qxick measurement of the jumpiry ability as b e  hsi: mt:r 
feature 3: a basket-ball player as vel! as the !eve1 of ~rstering the basic element of technipe vhicl! is t9e 
skill to conbine jumpirq ability with the handlirq of a ball. Only after mstering this activity one ;an t a c k  
effective passes of the ball or jump shots. The youth of @,~t show higher efficiency i n  jun~ing ability aid 
technique than the youth of Iraq, though the progress of both features is similar for the tvo populations. 
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Athlete's mtion activities during exercises can be described according t o  wave theory ( Popov G.I. 1331, 
1989) and delineated in its tern, m l y :  wave front spreading velixity and kinetic energy flow. - This mrt a h  at  resexdm of optirality of wave procgses in concrete realization accordinq to criterion 
of javelin release velccity awl vhat facton can mxiaize this indicator. 

Wcdelling of vave notion of wlti-link syster of athlete's body during javelin throw took place on the 
ucdel of forced transverse oscillations o! onedimmion b?a~ systm with distributed parmters (Yemlayev 
B.V., Po~ov C.I. 1989). The differential equation with sinqular coefficients i s  given below: 

6 i 2  6 2  V(x,t) 6' V(x,t) 6V ( x , t )  
(1 &I-) - [ET(X) - 1 + n(X) [ + ,Po- 1 = q(x,t) 

6t 6x2 6x2 6t2 i t  
here: 

V(x, t )  - equation of elastic line of bean system: r(x) ,  
E T ( x )  - generalized fwctions, prforminq distributed proprties and, pcohbiy, concentrated inclusions 

i n  mass ard bending rigidity: 

6v lx,tl 
uO = cos t ,  b0 n j x )  - intensiveness of exterior resistance forces; 

6t 

6 6' 6' V(x,tj 
=  CON^, p [ - (Er(x) -)I -intensiveness of interior friction forces: '2 6x2 6x2 

q (x , t )  - disturbing exterior force (muscle sotnentum) including additionai force (obtained in inve:;a 
probler) acting on pelvis joint and initating coercion of another fmt. 

Values of parawters were chosen accordinq to data from literature. 
Boundary conditicns in t?e edges of bea system: 

- free edge 

- hinge edqe 

For non-established reqixs of forced oscillations this solution is determined by means of expsion in 
a w i e s  II proper i s m  of osci!lations. Using spline-transforsation of argmnt, this equation is trlns!~md 

into differenti31 equation wi" constant coefficients ard s i y l a r  right part. Solution of tFis equati:"?? be 
cht-ired by xlns  of opraticnal me!hod usinq fsicticns according to Carson-Reziisi!e. So!gti?n i j  fin::: F 
p e r f ~ r ~ d  t k a q h  i n i t i ~ l  pianeters and seven1 inf!mm functions. nawd generalized Kqlsv fmc!isas, 
ixlongirq to  class ~ a f  splines. 

As xasxe u i  energy hlanc? ?f systea intmsivity of osci1:a:icn wve processes n s  bken kinetic e n q y  
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flow transferred by tramverse wave from linR to link. The full energy of sepent ( l i ,  !i+lj is caiculated 
according to Lsoraula show klov: 

lit1 
1 W't) , = - .[x, [-!2 1. 

M 
li 

An example of ewrgy flw miation for a caxrete at teqt  of javelk throwing is shorn in Figure 1. 
solution acconiing to nadel w done in f ram of  Eirect ad inverse problem of wchanics. Hecssary 

hnewtic data vere obtained .by w m  of b i ~ a e c h i c  cin.3: f i i r  cmera *Action;oaster-560' ard fi!n ana!gzer 
'Nac Sportirs'. Precision of p,r~arametcls: tiE@ t t 0.01 sec, veixity - It. 

W[nT and D1SCL)SSION. 

To achieve given object the sollution vas done in :raws of direct problen nf  ~cbanics, A a bs ic  x:ioc 
the real at:*t with its distribution of susc;c! maent in joints &- it.? m e w  fiob a i c q  t?roc;ai 's ' M y  vzs 
taken. Sepan:e ard zim1tant.o~ variation in Lire of mu.%:? Esrcrs n z x i a u ~  or, 'xdi ,A'.'!) a2 :t.cuiCs: 
( 3  Tlj. 'The d;stii'.iirion ot ja,ieiin reieise vk:cciiies &r,d ~idces o: Ioa! u r ; ~ m s  ,,indei sryrare varia:i;l 3: 

wwnt; cf m x i e  forces reiatiwly (via a shift 4 I j  for sham li?Jrs ,&i?;lcb :orrrjpcirds tc zero ,;osi~:ca 1: 

t iw  iexris is snow in Fiqure 2 .  Results a: mielling cf compr&ercive vnrisiiiin i;: t i=  ianqes of wm::  :: 
naxi~ums in Wuk and shouider and determination of qloka: wlw of javeih re~ease reloci2j .ire sh&n i; 
Pipre 3 .  As we see, basic vare ation is.clt optiflai. IC quntity of rated val~es o: javelin re;wse 
veixities is deteraired in three-dimecsioml :rthono:rnl hs i s  (Ti$.,(), i t  form d su:a.c? iiitli g:okl 
raxim, iience, repia?im of mtion structure of thrower's body multi-llr& syste.~ oscllrs tkouj!! dscrelse 2:' 

vsriariviti sf lwments of nuscle forces ac::on, beause perinete: c: isccnoras decreases vben appr:dc:,iaj t: 
: c z :  w x i m ~ .  Eence, sore perfect ration is c?azasterized by a r e  monotonous '2ariati;n o: ve:oci:)r c: iaie 

.:;n: aiarq athiete's body. The cor;es~ndirq variatian of m:gy !low vbl-e mder variatiari ol nuznts 4 T: drd 

.T2 has glohal aarimum (Piq. 5 )  which coincides vitb gioba! wisua  of j6velin release iieiccity. h e  
.soenergetic line with zero flow variation corresponds t o  hs ic  aotion in Piqure 5 .  The value of kinetic energy 
transferred to a javelin is -279 J. 

Aence, irsinq d e l  developed by us i t  is possible to tuiid a wtion for F. thr?wer, v h i z h  aliovs unce: 5 ; s  
physicdl conditions to achiave uximal reaiization of his wtion possibilities. If conditions o: jave!in re!ese 
mrrespond to Teraud's data (Teraljds J. 1985), then an athlete can achieve his m x i m  sport resu!:. 
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1 TRm cm OF GRAVITY 
2 mma! cmm OF GRAVITY 
3 FOREILIU( c m  OF c;umi 
I CEltlW OF GRAVITY OF EMU AN0 JAVELIN 

Figure 1: ?he energy :low 
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F:y~r? 2: The velocity 6' jzr.elin  ele else Dy separate chanqig of maximum of muscle forces position in tix. 
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Piqure I: The v e i x i t y  of javelin release by simultaneous changinq of mxinu of muscle forces position i n  ti&? 

Figure 4 :  The velocity of javeiin release by simultaneous ChAnqinq of maximum of muscle forces position in the. 

V I I I  symposium ISBS - 138 - Prague 1990 



Fiqure 5 :  The energy flow value by shultaneo~s cbdrging of raximun of musc!e forzes positicn ir, tim. 
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