ol 1 Bl
+ 9 el pgualll Olslp | (1) Gy -
Redilaadf A DL (2) Gap -
e g At Gy Y1 ol Byt (3) Gudpe -
+ dr ol andsl
iy buaed! dud g £ A o (paucnd yui3 1 (4) Gape -
> FAl D gdd! Sy pallf (5) G -

TG eyl it (6) Gy -



(1)3a

(ot 3l g Qg g2



3.
L‘Jaidn?l_g)gumﬁﬁh&uu&lﬁ?g,cﬁ W g

a s e ® iy A gaad) LSSl Wd it ) il e /3] .1

LAS )
c Y il (Al Wl ey ,‘”'é.:! 3 ol—pl/ ad 2

79

bl il iy a0 L Bod @?)@’WH“M';

As)g\eﬁh?@mwmui Dl b cibls M/aal 4



‘.

i M1 alda

-

>




(2) g

Eoxdt b Taciual| Akt Gy L2



Lig 2 OIS ¢ gl
JUETS g

RG] e Ga Al e

S Juaall Aaldll A5 g yall uld .1
bw‘J(é)'ﬂﬂ‘ JM‘ E-JJJ-G U.ML;Q 2

: Q\J.\‘Y\ ®
oalad Jay i

Dol Chay o

e JalSly ety Agadl (o 1380 (5 pasl gudg MATL il o gk
Jarll g U1l el LalS Lagin A8leuall JulES) dgaadl slad (aadll) Gy 830 A glas as Jaleal

cda,3 90 oo il g ghad) G B sanall Al 8 Y Gana
(A20 90) Auil Ay g § daboadll pa Gluad) piual o)) g

AU 2 Baad podal Ly Jean A8l AT sie Gl can

- gl Jaw il glaa piida (9 Jary

- OSa e Ao pagadl gl e

JL.Q‘A'}” C.:Ln:\hs *

M‘ ®

Jual gl BAY chaiia Aag Aguall e bl uld oy
oy Blaadl G ABlall (il g A88Y) Ablesall Jiad by Cpash o
Jidip Aaild bl o daypid 49l 088 o (Ao 5 RRY 3 ganlly AShia

(10 :10) . 4ot ddlal



1 i u g (ldand ] gl ylads-f — 2
YT e iAo

ASaalipall A5 pall eld] Aeddiecall Gl UOAYY aaf JLAAYY VA8 sy
cg A dpandl 5gip Jag o uily S

g e
Caldy delu
hita
el clialge o
Lat (il o ( x ) Adle g s

ol et o pa Y S -
. Cialiall e pidall el Gl bflad) e -

ikl ga ¥ peall Jiod Llal plad) By il aghy padl §LE plaw i
Sl A sl pa Llle £liall o a6y o Asedd (i Basa el X A Ao plad)
Siul Apiiy piall sl poly pf caaleall il bl gl CilS Sa5a gall X Al Guall
omall Gt Aga gl ga pladh g o8 AU B ja (et (a2 sall X Ale (uall
2 €30 A Sl e OSan 230 S Jandl 104 S5 ¢ gl Gl Bagagall X Adle
4 O s AT Sl dga Oe dpe gl Gl ) Al Gadd g8 o Uaadla
C Csasd

DAY Clasks o

el el sl ad ade cuay -

B oS8T sla L lih A gudll staad Jududl gL oy -
. Gldeal gall

g oL Wil i) S ake g -



d.—g._kuﬂ\ [ ]

&30 DA oiadal Lo sl LA cleadll s sl Jag
wwugﬁaﬂ\mwiuhwm\guwl Ceawdd Caiany
Aga Ga by (uadl) Aga (e Ba (e o g Gl AN Adall caed)

(354353 : 50 ) .l

91 OyLt3 2 Wi
1Back Lift shall alt! O5liaali 5od pebad -1

Dynamometer isgaliall jlga bl Salal <dliwd 548 Luldl asdiey
1 LEAY) Gl e a0y b g il ABiadla canag

Cliddl AR B oladhy Sad Sl o Lualie eddl ik -
- i Agata cpad gl y il Bl (ol ((Fastall daoy)

ua.aﬁ.a?.:co_)utum'ebalui‘)h? CML&NJ[@AJ’MM-
Agase Cnull i) Aal) (58 Guag ¢ alal AN sgee o pddal
o peaal] Aga a5 AT Al

Abie e ol Ml dcda A Al fatae pddall Gs8 Lais -
¢b 033 Gt LA AaEial ISy s N L Bas Aladla quag g caagal
o Chd pall B e L)

Juadl Jaudy a0 L ghal) Upu\‘_me;Ys ‘L&Lé.a A -
Ol e i JS) Al glas

hida o cagholy suiiall mac ¥ sy Aldud) Jgb (A pSaill Gy -
(277 = 276 : 50)(59 : 40 ) . (sl

+ Leg Lift i ol Cbiac 58 -2

sl ¢Sty Dynamometer sl Slga JLEa¥) 1 4 asdiay
= SEIS hg Al ma gy Ebadh LAY b dafadiud oo cilidy

Ol Aad) 08 O e Cpud BIG 08N e o ikl el -
18 S g ¢ phgally 1l e plil AbES Al gk b JiuY
2 el dald g aus gl

CSas ad Sl Gudag g G g Slgall BacB o il iy -
o il gt Abde) gk dplia ABala qaag g ¢ Gl 3l



-9.

Oluaiia (gl g el el A o ABadle caay &N Adlee JA -
.L_,.&C.YJMJ'J
W\QMJUUJJL;AJLMJSJG&.! -

(276-275: 47)( 58 :40)

o 820 298 o gl Hud> -3

POAEAY e pa sl e
3B Juadal Al el 5 cdaal) Cchliac B gh uld -
L X B
Afse - i) Aol -
Tl Clhalge @
pet 30 ey Anadd mib aa Aisal (353 5 eh o LSSl By -
el ashy Jolaitie (B8 yal) g CAIAD pe 48N GUSH Ludly Cuag
gl Ay il sy sl S LA plaw sl ( cpbaol cudh
Or OSaa e Sl Al S a0 0 Yoh ugladl alg A Jasll
20 g DA Gl
Ddeaadll e
(291-290 : 50). & 20 A& dagaual) £ < e 38 Ja
1 AL M L B0
(65 ‘12)&10 bJ.fQJ uaajgé L‘ngJSJ\ J-S)a f-\-\i C.lb.a AR~ W
3 Jaaddt L ladf)

(65:12) . &30 oty (1o B o rsSM AS a ¢)af il ya 335 s g

(65:12) . 31 089 (3 (A Al il plal Gl ya 330 584



-10 -

1 Byt yLsH 1 Luals

Gl Ga gyl Gl

: JHEAY) (e 2 il

.C)&.‘.}J!MW‘SJN‘UA@

e PO
c @IV R Y Qs ) -
cobd sl -
oA e au Aol ba -

: el i) ge
dlle oot il g MUl sliaclie Gledill g Adad bd (RS asal Caky -
Lilad £ 30l Jaag Lad opiaS )l i aa WA Jiad L gled j30 e gl
@J@&zﬂm w,‘hwxué;m;éngu@sMu:;
s N adag &ms A Ao cpla e oaa 34y Ll oted A
M&u@hu.k.ﬂ LALA’LH\Q"‘JJL&AUADJNWMU

Sl 5

Oe a8 el 4SS A AT e e Bl e Adlead) S -
o oA sl Adila Abis e g Atalt ba

4565 Jid) g dawa g0 A e pa Y il Guad A 4 -
cLghde) alip ALY A glaa yial

.;Lﬁﬂi‘i&;}uiaub}uwguﬁ\g}ﬁgiw -

(400 — 399: 50 )(91 :40 ). Legliadl Jawy olilslaa jiall -



(3) @y
T o kst Lot g bt S-S ol 5 Lot



-12 -
Al ) A 2N Al
u.aal.,_' o anl ‘a.ué

L ol paadl g Aial il JLEAY) g A s gy 9 A0 sl Bl

..... /‘}un ./s,s:)US fu.u‘
..... /d#‘ "---/UJJS‘
..... [ pal S g

A cludadl)
Lgyall i Lodl e

...... Louad ) Absa ~ e e AR ABLal) — 2 g nssh LS —1
..... =3a ¢ aannn=2p ¢ pe = 1o Jiad Lalad gaal) 5 L33 -2
Bya veen. = &30 ladl g b (el jLasy -3
Bohll < Ladl e
FEX =2a¢ aaS ... = 1o _ghll cdliac 548 (ulié ~1
aaS =240 aas L. = Ta Cala ) cdllach g (uld-2
B ya aun.n = &20 "8 e gusla " ohall clas b gd (ulid -3
Jeadll L33} e
Byt = 330 (B 5008 Bl 513 e 230 " Aoy Jaal
Bya .e... = 31 padlaly LAl ,aiul old <y 20" 848 Jaad
pakll Sl e
B4 uunes = Q@!@@Aﬁ‘@j\
BLE ) Laal e
Bya eeeen = & 10 () b s s sl Gl ge dae
A ol gauadll il )
GG e = pasll e
hiall e
G e =‘,!=Lwh’s—i
é‘-‘J/u‘u"‘ ..... —u.aaL.m\!\

Jl‘/u"“ ..... -J.uAJJ.\.\uY\‘U:u\yu.uM\ L@..;S\AJL}. .



(4) 3y
s ylaald Al gyt A8 - Cpbacnd 5 L



-14 -
Uaibs daals
dpaly sl 4l A
dd g p1A0 AS o plaf (5 glena auid
. oudliall 43 4 5 £1,3 dle alsal (1)
. AS gucaadl £1,0 a3 b AalaY adkl B e o sl aalgal) A ghy (2)
Salé Saaiall 7z 5,3 9 Aiuall plSal g (pudliall jiual 4a) ga aalgall el (3)
| S S S pe g AN
c oAl op Axb g Adlaad) st i) 5 el add oY as ) s (4)
gl udlially Suay Yol e da b o bty Bl o el ) (5)
- dalull 4.83€ (g oy shadl)
A (e a5 08 Gl 3 5 e A glaall (6)
8 sl
o TRTREY.E WK VE WK B

PRIV PR T RS V¥ RO
sl dad dad -

Caldll



-15 -
Ay g pl ! A8 3 6131 (6 gl Ak 3 ylacial

ey

¥ |5 4 3 2 1 a4 glaall

w”*ﬁ
A A glaall

A0 A3 sl

A3NEN 43 dlaall

cla il M
.t {4 |\ ]

Glapn5 e Ugaads*

A8l £1,M AS al el Cpead AR anli o (ualll)) CpaSaall g law

‘L@JJ ?SLA” ‘a.u‘ ?

g."g.! PLEN ‘;e..:‘)}fﬂ\ g.h.u.:. 1

A Aa s pta NSl e | 2

4o luas it a3
S —— m——— o ————————




(S) g

4> yalf duc gt QLU pacll



-17 -

» 8 FA dug gl QL pueddf
g al e Ada ya gl ((Bilaldy cule lse Jua dle — Labal Cigh gl )
AR g B
Ada yally dlaey) Ada s plal ((Jailadly cufia Jilaa Jia dlace — Lilal Cighgl )
CAB g £1,A AS ad el JE )
(el oled 1 — tadd i gip § et )

(T e Gils aqy )i o Gdal S )

A8 5 £, A ad Jaaall Ala ya o)l g | oD ath (o g sl
bl Joa puye JS& o cuet o dighs

By f ey agie JS A5 p1 AN AS e s il el e oL
Jsdadig By £, dloas | oD sl ((daald Agalga — gl )
cdaey) Aa e o Jaldi g AS ) (e g sallg

Jsai g A8 N g £ Al doia | oM ashy ((Jradl Aga) pa — gl )
OB Aajeg daeY Aoy o Jaiddp ced) wJOJ.ﬁ.‘l&SJ}.n (e z oAl
ol

LS jall eddig 4B g £ 0 lovay | oD a8k ( Jaa 3l Agal ga — gl )
. mgau3m@%iydatsg&.uu

s jad A al) (B Jpaal g oo b GmeY G A8 N £ e Jola g dlds
aiall ) Sill L g ALS 1gihal g sy



(6) @

TGl iyl Zali ylf



o

T R

(e
<3 ey

IaEN vl

e e ief 3y
(&avie (e’

TSt

AR uate!

(e < pepes o e 0c% | T | | _— emret” | G 0| e
TS K 0 - ) A lerp
%\kn\“\wﬁi\wjvﬁn\,\s.m\@w\ 0s% ) C (-1 gri 7 Gl¢t EI
o3 R ey S oy o LoD
=12 e SLY% | 8 7 -1 | a5 | 079 | s
e i el acde Rethl ot
S L
Meax
. - . . i adh
i - 7S 8 SLY | v 4 -1 || se] T
.ﬂ.\»ﬁ \n
1270 6 47
..Quﬁmbq,\.u.v:d.ﬁwujjﬁm«, qhwi\.ﬂuﬁ_..u 0% g™ 4 - daral ; «a\\w.ﬂ
X9 Fep? P (o ope fe (et e
. et oy | i ey | A 3348
s L et | e fomteieet |l [0 e
o [og | 08© 4 088
e | Si% | S8 % | 09 %
Taakil IR B et ail B ns s




W Ehaad

\:'f-’:-: ‘T::\-".":':."‘

0 s 3| 0LT ¥

Ta3atd e 0 P § o (e 0F% | ™ 1 — e | GO | T

- - D e (st ST el S ..
. va PRI e i X' ] - g 5 mv n\.d.q.q
LA B (<o b0 e o) (o) ey’ RECI0 sL% | TR ¢ o 0z

ISER a2 Sinliuaslan: Firq sty < SCOoy | ]

> s o sy T 13 LI EY ..
IRz ued 13 10e, 11 08% | 6™ z <1 s | STY | T
ey o (R e (e 0

T wre
~
A | ST ull

e e e oFy A [P 5°Y 08% | 9™ £ -1
(&7 (e Pl A
; (1o Fe gre
(RT3 f Y oy (S Cranye D | US% | 8P [4 — | el

|9 w2 0 e e e el Ty

, et an | P ey | il i
|€01e a2 T L I coux 0 5> 0 G B v gy | W0 | e

[ 06 © | 069 06 ©

e | 08% | SLY% S8%
<2 | Kp | amct | imarre




s

(< 3 ‘-;v-."—-f‘

TaaE N s uld

IR linaad

i e eé oy
(& arie (e

TSaek

(13 e

[0 o3| 00€ ©
i 0 e § o i e m\m m ™ | - oot |G 8 | ey
|
. _u
(€0 ST S T Y (K SR ] g -1 |a® | 529 | ey
113 RO rey [FD ey ety o) 5L
gy C w0 7 (e %l g | 1 SR P ) g
(e 7 e 60 ed s i3 | 08
N — ) e o
ol 8m £ 4 S s VTSR T I
o 1= T~ P $ 9 S8 i X
8D ey (D Criyeyy PR e | 05 | B z il of i
<9 g < (e e E e ey
o et | i ey | iR i
NasRE e | st ave | ey el | Ty | D ] e
G0 | e0r® | oo © 001 ©
,:J..A. e SLY 06% S8%
e R it | e
ek NInalas




lastRiand

<2 r:‘c""".'?

IRl ua vk

Il aaak

el e e oty
(L orie (e’

(Re¥

10 R

0 s 3| 00€ ¢
i P F oD e 0cv% | To [ - et | G 8 | ey
e e e - - - -
I e e SL% | P ¢ (-1 |ars | STO | oy
= o e A s
e BCN
e e e T sy S O e CLY% | 8m ¢ -1 g5 | ST | e
Pl aliacau Al fhadlis 1 s el
T [rre 8
v
oy | — 7= £ 6 58% | o ¢ -1 | loso | T
- o — e e e e — . — I.»bli
el 1270 FE 10
5 R < ey e (e Co (rof Fy .

‘ et o | i ey |l ek

B \a:: R 1 mpre | Ty = ey e | gy | (0 | e
| 001 o 001 © 001 ©
e e | 05% L% 06%
Hiaad 0 | e | irare
TGk RhhSind



e

[

<2

et Koasart)

[0 ir” 6 3 51 © |

o L S sl s £ ey ol a0 LI S A !

l
-

v )

i . e om e ., i . C\C = -
Eaal v-uank g i e ol o 08 g™ z (-] | a0 L | ey

s Ty T A s T o

e B ~ N - — . Y
. RV PR Tl SO it i s sull G Lol , ) .
TR 1 v okl IR RN . - ‘ g o [4 (4! s 5 | 0 Q| e
S T TR e e {7 R SL

e o
) . et i el A Y 06% | 01 = ¢ -1 | | ST ‘
o€ e e =y 5 K
|& e ie jee” . ]
| 1= fFge 0% | o 519
TSoab fE oy (9 Feenyy R D g o (4 — |t v
“ 9 i <60 e o (e iy ]
e ol R s Kiadan i
|01 i R 10\ R e | | o ety | gl | w00 | oEe

(0| ol © 001 © | s0r ¢

:qua T05% | 06% S L%
EGanl TGOl Hisat=ill Bisalani

o

TiuniENInalad




N rne i

i ot

O T 3| 0gE ¢

- -

e, rafiaimline-adiliag SR AT ST OEY%% | T I — e | G B | T
e s (e’ () o =60 o g o0 06% | 8™ 4 -1 |er® |60 | ey

R ik _A..A._«:.ﬁ.d.t. CRY | OIm (4 (Al
£ipmmnee ¥ 7510 1 FlRmTee v
et fe =p jrevt 3 Sy eis e

o ) e o
e e ey (o £ b L7 8 S6% | Tim| € A N el = NV IR L B
|k =rie (e e A
. aﬂ,_QTJ ﬁ«:ﬂJﬂJ. O | o .
TSaet D e oy ((ECH ey v e | 09% | B z — |t T e
R gl e il vysns €8 A iada’
) vt | ey | R i~
_mﬁ—u :anﬁﬁc)u :d)nl, T $ . o :m..A.m. ,ﬂ/u\,,ﬁ iuﬂ. _.]4.,m :J:AJ J«,ma.-w l:.ml..ku, 1_m|fJM||
|ee o Ton e | o e

Tkl TS6% SLY% S6%
el e e | e
{ 734?«

oJ
q
o




[Tk

Al

m\TEf;

J Y

%50 | ®

G 100 | 3 100

ﬁ!-nltw“.oul: u;. .
ZENPY )

G 100 | o

310

% 60

T gadlt 5 gl Bl Ll I g by 52
DE&hWb »ﬁgru.bcfmht_.»h.\:h?_bb,
il g g cpet A

3 30

S
i
sl

330

il 5 31 ] J5 10 Sl Sl s
r\n\am\o\ \.E.F' ﬂ\.....\?w.n._.\\ r....-.\Km,w.\a h\l.vs nFPVQ
. " b.\r.F E.T\q r\\k.h\q

58 Syl i DO e Lawata Sl Lo

1-2 3 S8 | %8S 8-7 -6 -4 Sl yal
I -1 2 a8 | %S
[ -1 2 &3 | %75 i 8 Lavaile

———

L

paiisa

Y30

claa yall Jue g el Jga 22l

£l sl ¢ 3l

LYl

PRARURIRTY §

eyl Gl il

skl e jadl

Akl ¢ 5ol

Al

__;'__.3‘,.-\:.:\ ;}}-”

L] - t
Pl




5

5 100

IEWAL

adl | o | Aok | Jedidewd | e | LSS

Jasl Gl | Bl ) | e gandl

il | eine| 7 &8 | YD
& 10

T el 5y 0 B bl J g o 6 02
Cilaz e gr AL (5l A2 o @58
ol el

y
(s

P
Py
ol

<12

“ Cwm

s

=)

1 pleall Agabiia Ay jlga g 428085 Sy 0

Al 35 ) el 1 e caed

E...Su:m CL.E gl il Sy el

gl edjad

Flaadl

i) ey
o yilh iy it

Clbu..rbb hv.w..:

EREUPSN

RIS

FREEEM Tt

gf“:"l./':‘ ;};":l




Bl Oluadele

T 31 Al U Sl ponile



-7 -

A pal) AAL) Sl il
i Ludf 30 el ofygiSult Al
Ol et Uit bt
Wl feis

(S oS Judonl 5 s b oo ik ALl il
(eimalt A8 LA AS > ol

1 Conad | daudde

Crimall o) gzl A Apthiall Ll cuil ol (e dualell A pall w3

A B e IS Gajtall Aaeai ) algall (o bl g g lgal) B30V ¢ Lazg ¢ aglaaliy

e o G ¢ g ugad sl hhidl g s gl daed dasasall g dsaled) Gund)
Acdlial g Aalll cilutbie 185 o 5,08 g Jaaiad ST L jles DU

padhanill (e Gipaeadl oA Clastrall 850 G Y Al Lokl g sl Sig
=Sl el Jlae A ool el kil gl Cun ANESAN gl £1aY AU
A0 e U sl £ 3a) A ja o AlNaal CiBY oo ids & Motor Analysis
d—al o s U el A a Jdadg daing V) Lgale Jpmanll (e ¥ (Al i gl ells
ol gl 03 )

Baiad b oaclug et G ikl saady Al i O gl Jadadg Al g

el pgall GBIl pasal (Millg ¢(San aladind Sial 5 el Lgadadiad g dsaly N AS Al

Ol Cum llall Jod (e A9 JS & cpfialill g slalall (o 015 canad Cuaialy ) JUadd) O
Agaa dgale catlad ¢ gty Al U AalB o i



-3

Jalaill ool gy Al il gl ptaip qupill lee o Gpaildl) alalld
LSl g g sl ple g AS all ple e S Apuduall) (g alaall Ao adiad 3N S Y
g (a0 ¢ B g 5} op LSS Claglrall g AS Aty A jall (AT aglali g Aygiad)
A all cie) ¥t Baad Jo solud AN Glagleall (e de gana 5 gud (B £18Y) ApdS
g Jil g Aigaa Boti el ooV 13a gy 4 sl

A sagagh plsw Sl lgall (po Bl o Jaidd L3 bl W o de laal

Sl g 3 sl (G:8a3 Lagia JS Jgtay Cpad O AU 08 BLe o« Aelial

A (Gl ) g A Sl ClSal) Cilide aladiad A e AT e
Al gl oyt g8l e} B BRI Juad g (it

s dirall ) gea (g jlgall alaill Jlaa A Lala 1590 & poad) LGRS i
Jo—a sl (A Buie g e Lgd W ¢ ual jl Jhaall dlae) 5 a2l Jlae (A paiiall 3§
LA eI e ool

¢ Soaad! ASL

Gob (e ARyl o e o dpdaly ) il lgal Al o addiey (S sall Jolal

=) Aasciia G SIS gl LS B alal gl Julailly dalyg ¢ (SHilSaall ) Soad )

3 ALY dac) pgdloas o £ ia JS A Ciad Cun o Lt Al pulidd pualic df ) Jai

Lt Ong ¢ LuSollin g — LiiboaS gas — Lo g8 e — Liny 3 (5% O L) Jylaill g

Ay e Jilatill 138 Cun Gl 48 5 WY Aijad 3 Jo Jladl) Gy Vi s
coladl (pa A8 A e AS Al A e DA e V) ERa Y 1 g AIS Baa S g Al

AySilSa pal) Aalill (e e A pa A jag Jilad sl o g 4l

Apadl sl gLty PIA o elllp pla¥) pyohait dallia diy b3 o el ol dun

Sl ghaall 4 ag (o jlgeall oY1 Cllbia Gaduds A Jaladll aladial P (e cu,ull
vl 3 jtgall S 53 o Auali

iy PP MR 3 CJL.GJA.:.A:LL;EL,!C sl _»Sju.agugji'ﬂ?ua:’uyayaaﬂj
A Lalal) cdlia all A il e JSy Aald 48 jra Callaly 138 5 uannddl) LGl B Alalal)
Skl ol Al 1ol AT Adiall 5 Lt canliall o il LAY



-4 -
A gAY Lglighy Sali AN cuuail pladl alS o 5l cupailld il
Gl 3 a8l il il e £l 108 giing o (5 bgad) 11 Aaall il aRY At
Aia a5 gAY iy ¢ Lty 1o sig LS Aga sl Aulianl) 5 0 Aalld pmadl
Tl A Leada Daale a3 LS ¢ (5 bgadl 51831 Jals COLGall Aliatl Cilaladiudld (8d

S 13 Ll uand) Jaadl Cidh o ddac

t Conald duduudall| duea’¥

by Las 4000 Aalil cilaglaall 433 o Jory Soadl Juladll sladdad -
by oo ol Lee 4a0 Aalddl cllbiall @8 a0 mali e sl o
. ki) Aus gl gag

Bt o iy pale o i Aais By 15 5 gl L jal ol 35 -
. A il by ja)

3> SEQUIRLPIF S PIT L PR LTI U PEN g« PRRTRE A1 LT W S S
o S5l Ll mali sl gl

1 Soud! Bua

u._‘cg_ﬂ.jﬂ\\gg.aﬂl(hu‘ ’\;ngﬁgewaﬁc_.«b}Jguuk. uﬂ‘
D A e iy e laddl A8 )15 £153 AS a1 Gauad

(e Juaall 48 g 13 AS ad ASlelsl paadll Gary G (
C O aall A8 50 5 £1,M ASja el 8 Alalall COLGRY (yary (ol (o
s Eaad! S¥lad

O Jaall 4B )1 5 £1,A A4S jad Ailalsl alladdl L .1
. o uaall A8 05 £1 0 A8 a o) B ALl Cladl La .2

£ A a ol Gawad o o gl sl il 80 s L L3
o O el 4380



Congd | Qigl prf
PASHg S ST gyl g W (1
1 Juloncilf g
S5 (oasl) Jalal) daglad Afpslial Aua gl grgeiall Cialyll padicd
1 o dse

Y g—hll —a Ll (A paa Jie By Gla gl 3o male gl oD Laa) ad
bl Gl 8 gy g qund) Clad Aghy cait e Juala g 40 90

1 G| O Lowe

3 g 381 Jlat
ClaiSf ladde g guaill a3 39 ¢ Jaladll Adae B ) % s )l aic g ¥
glay M1 po—y el 139 oDy 5 3gaVly s il o 38} Cha gl S
. 2006 /6 | 7 &3 s
s Al it Jlad
trd i Unila daala ~ Aadaly ) 4 53 430G el Allay Jalasl ¢ o) A
. geaill da DU i g g chanadl 8 g5 -1

il A€y B a8 agd (pdl) Cpacluaall B g3 -2
gl G pa ol dj)buS?SA-ﬂ‘;Uje-w -3



e s

QE-TSITPERS (RT3 (Y PR A PRTR3¥2 3 (PIwPY) {
8 o paalld o guadll b dabidond | 3341 g Gl 41—

dedse iswgly JUgdl ASjle Agibli el Ipmls 3 ax -1
NV-M3000Em

. g glall $$u&$d.sﬂéul\9gu§w)éyu.5¢4'ugﬁi dgas —2

(| Al 1 paalsl —dsiladl | palsl ) (g 81 Cld DU Jala 2 26 -3

acdal Jsb panl A¥ S dpul gsal auleg w40 Jshy case -4
- gl el a2

. A juaal blug g =5

o 5 Lk aall Jualia Bl saatd 4 00 4 shugd cldle —6

. Ay shudl) Sldlal Cudll GuaY audl 7

s g Aa ikl byl -8

. CudS puddd by i 3 ae -9

C ot gl ~10
BTN PE Y PRE ARG VES (TReTPY) (B

- Gl pad jlea -1

- AgmaS g -2

Hp _jd dxills -3

- Video Blaster 5 guaall il jal<l ashais 45 45 ~4

Win Sports Kinetics Motion ¢80 Sl galiy —5
( Analysis WS-KMA )

t et ek 22l g Qg ot R (0
+ Cond| gl 1 ¥ gl

L bl Gglady Baal g de gane pracaly o padll ggal pladiuly Calll
- Adiaal g Gl oglul LiaDlal saxll g



: Sonad diaes b

=Y O Agdadl Ay kil LGS g £ jbas 40 Giagl Ao gaaal LS aaall A
A jall £ laa 30 230 Al3A50) a3y ¢ Unihy cpabuall Gladdl s oy aadl AS)
ais ¢ (3o jhall 48 Mg £1,M A a Gand JLGAY SL g Faall £ e Ae il
A il A 16 cad Unihy cppabucall ol oY G (e jleaa 10 330 LA
S5 il Al Lde sy Lt Ae ganaS Al

s Coadf O owe s 10

@t s o Jhaa 10 330 o Ll Al gl 1 g sl Jlaall
. Al 16 ol Ay il Aldlaes Caalaadt Gladd

A Al Gaadcad) Ghadd) il Ao Laal) Ala 1 JlSal Jaad)
. ?2007;__,M_JQ‘ ﬂﬂlﬂitﬁﬂi galipall @:L‘,JA‘}NJ.}AI
t i s 2l i A adiuiaad| il g1 s Ll

Jauall Gl Sphygmanometer e gilegadow g -

Aaf gl daudl bl Albonyasberometer _isa g sl e -
Ola il el Cldae 568 Gulll jiagalin g -

bl Gl fae Uy Jlga -

008 ol (b Gl -

Lol db i -

. Ae jlaa padl gl -

Ay el -

88 Ao laa by -

ETIEGIPL L R

LGl areal (e (o8 uaall A8 05 £, ASa Gaad (b B i -
cGald) prasal G sty A ol saed Ciliald B i -



RIS (P O

Gl Coadl Ate sgia Ay Call Cadag Sl (ag il il PA e

¢ & 5 il el ) (Gadali g sl g el Jalall) ST NS R PRSI

A (b Aadiiondll Lilaal) Clatlaall DA (ap ¢ dldaall Clall g &l A3
b Al Bl GadATl ) Gald) s i il AddUa

omad cB g (PR AT Al o Ju Lee & 13066 DA a3 ASal) o Juladl) gl -
O o) Al yall 5 %19.4 dgady & 0.2533 JacY) As e CBiiad Cun ¢ 132
il g oa )l Apaibal) Ada ) B jiiad LS ¢ % 28.6 Aaudy & 03733 e

%52 Al & 0.6800
LU Alaall g Aoyl g Aal Y Sdad DA e SilSaall ) el Juadl) el -
O el 48,01 9 £1,30 AS o pha) DA (a8l ¢ SN ¢ 3l ¢ JEY 5S4 )
Ata pall b Aaglie 35y B lady Sacy) Aa e DA £ jludll B 3oL s 43
At pall A oAl Be 5ol A e & ¢ e ) JES Gun el 3 Al

RPLEN PR W D, {
raic gl B GQlla® Al a0 a8 A4Sl o a8l Jabadl) il (PA (e -
Jand puaic pliads o (A4Sl B Jeaal ) saei Aa ya A Jadll 3,4 Ao e
(sl s ot — )l OB ) Lgemidy L) Ada jall B p18Y) B3 g5 Ao puud)

AS ol aUA B Ae yug .

S aaady el dal e P (e ASjadl pliagl B Addlad) COlar)) baad a3 -
Al B i Qi 5 (33) (32) (31) alBt Johaadl aaly Ll Jardl £ g3 Juaial
. (32) (31)(30)

— 4Rl — Aigall ) Auad cliiall seki Y osil al malind @uki gd -
Doty o A il LIAY) DA (ha Lguatd a3 AN (338N — ABLEN — Jeadl)

o e 4 gnl) Aadl
hagia S Cua e jlaall 48 15 £1,0 A a phal (5 gena (o 5 S B il Cigaa -
(Gt dny gy ¢ a3 9.09 galin) (Baskss I8 copedlll Alyanall il

sl PLE Y e Ju Laa 43 )3 13.94 o o3 il gl
Ao ARNE 5 08 g Adlay A adl p1d o ced 508 o cdes Ao il cly il -
- osthall JSEN A8 g 14 A4S a el



1 Ciluiagil! 2 LU
¥ Jalol ol dndd

Aol oy 4o ol cls o Jo sl g a8l Age sh Julal Aladiad -
. Aale Aduay o AY) Glab ) CilS e

(s Walaaiun dlldg Ay ) JSy dealid) o lgell LIS Ama ye 3529 (e Y -
UV manal g A i) el sl paag

3 gt ool el ) dadd

ddad) dda yall Galdl o) b B B o hall o il sl galipl adi -
. A 16 <l

E—d s il Ja i £ jlaally ualddl S all A g Gy pail) puingy alaia¥l -

1 galally oud! wdlld Al ly

wwiulcum:gﬁJﬁlCa‘*ﬁQeWY‘stﬂ -
- LYl ey G5 A ) Gl g Luadly 2365 30 Slagl alaaYl -



10~
Bond! yaliiues

B o Tkl o350 Ay

138 i s o
Ayl Glads

(S g S o 502 B (2685 il 2 g D
(riybaadd B g 15401 38 2> panid (oA

Sl ABhad) cl gl el Gaftiad e witall A Claginall 3 6 Cpa AN
RS ol DA (e AN ok aal e RS g aSh Jaladl ey o el N Jalddl
et el bl (e Ao laadl CilS Lalg ¢ puadl s1al A8 o cliall oo
dialyy (B Lale 1593 qaly LGSl g aSl Ao gy Jaladll (b A0S pa g Bl S 2 e
JHail) ¢ i B A o5 Gy pad puiag Coadl LB ) G g gl a0 a9y A jluadll
s al e of &Y Ao sl iy il (18 ¢ 480 £1oA AS o Gauadd Sl g aS)
Ao sl il ) aday (Buds O caaw Jibadlld 1M ¢ S el el L luce B olaipell
Al ;A eda A gh e L tdag

dde Ay Sl Jubail gl aY (Jgd coY o dle Giide o dad ydl cyaly
£ A 16 ciad Uaihy aaaldl Al 5 Guabisall Gl 35 o baan e s A ¢
s gana praaly eyl medall Caldl asdiul s (gl quad ) Al 4y
A garay el il Call aadiuf By garlly A Al Gigluly sl
4B Mg £1 4 A a o1 Cpual gta Quldd | LIS g Ao ol pudll g ASal) il LISV (g
- Calall araal (ra (e sl

b Al Jaady B bl o juaic Apani Calidl Ll Juag ) piliil aal cilsy

CAB Mg £1A A a o1 Guad Ml A kel Ao gl i el ol g ¢ AS Al 14

— Bl — Sl - B RN~ Adgall ) Auad clial jaght I mabipdl gal LS
. (5%



Tanta University
Faculty of Physical Education
Sports Training Dept.

Effects of a Qualitative Training Program

In the light of Quantitative and Qualitatiy

Analyses, on Enhancing the arm and Nec|
Movement of Wrestlers.

By
Mohamed Saad Ghoraba

Sports Specialist, Tanta University

From Among the Perquisites of Gaining PhD Degree
in Physical Education.

Under Supervision of

Dr Dr
Mohamed Gaber Brekaa  Ehab Fawzy Al-Bedaw
Prof, of Biomechanics, Prof, of Combat Training,
Head of Kinesiology Dept, Sports Training Dept,
Faculty of Physical Education Faculty of Physical Educatic
Tanta University Tanta University
Dr

Nabeel Husny Al-Shorbagy

Assistant Prof,Sports Training Dept,
Faculty of Physical Education
Tanta University

2008



-7 -

Summary

Introduction:

Scientific knowledge is considered as one of the most bas
aspects needed in coaches' preparation and qualification program
While technical and tactical preparation is one of the maj«
responsibilities of a coach, knowing the scientific and correct bases
technical and tactical preparation is very essential for him / her, :
the technically fit athlete is more capable and more ready to perfor

the game and competition perquisites.

It is clear that coaches need to be provi‘ded with informatic
about the necessary characteristics needed for performing differe
skills. Technological development in Motor analysis helped |
revealing the interactive relationships among different bod
segments' motion during performing such skills, thus providin
information that can not be provided unless we follow-up and analy:

the athlete's movements during all phases of performing these skills.

Studying and analyzing sports skills and identifying the ide:
technique for the athlete helps him / her in performing and makin
the best use of sports movement. Thus competitions these days ai
not only among sports champions, but also among scientists an
researchers all over the world as sports can no longer exist withou

modern scientific methods.

Coaches and trainers should have solid-based knowledg
about motor analysis that depends on the basic concepts «
kinesiology, anatomy, biomechanics and other disciplines related t
motion, besides the technical information of any given skill. Th

means they should understand how to perform in the light of sets ¢
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information that help in identifying the motor procedures needed to
achieve performance effectively and with the least possible effort.

Wrestling is a sport that contains several offensive and
defensive skills. It is a combat between two wrestlers, each one of
them is trying to subdue his/her opponent and wins using all different
grips and throws that aim at achieving a pinning and gaining points

according to international rules of the game.

Biomechanics play a very critical role in learning skills, either
for beginners or advanced wrestlers, especially in preparing sports
champions, as it has several uses in getting athletes to the ideal

performance.
Research Problem:

Motor analysis is used for studying the sports skills as one of
motor (mechanical) research methods. To analyze a phenomenon is
to deal with that phenomenon as if it is divided into basic parts or
segments composing the main phenomenon, as we can investigate
each part or segment alone for better and more in-depth
understanding of the phenomenon as a whole. Analysis is either
anatomical, physiological, biochemical or biomechanical. So, analysis
is not limited to dividing the phenomenon under investigation, as this
division is just a start to study it as a whole entity. This can not be
achieved unless we study movement from more than one point of

view.

A coach should analyze and study the athlete's movements
biomechanically as this helps providing the suitable environment for

developing performance through building a training strategy using
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analysis as a diagnostic tool for identifying the technical perform:

needs and getting information about the structure of the skill.

Training specialty means that the coach should work
strengthening the working muscle groups for the specific acti
(prime-movers). This requires a complete knowledge of the funct
of these muscie groups to choose the best exercises, which

matched to real-game situations, for activating these muscle group

Qualitative training is one type of training that
characterized by its specific power to enhance the phys
capabilities and technical performance. This type of training
considered as the highest degree of specialty in enhancing the spe«
muscular strength, according to its quantity, quality and durat
This means enhancing the muscular strength according to its inst
uses within the context of technical performance. It is considered :
critical factor in using the neuromuscular work of that performa

cffectively.

Practical Importance of Research:

e Using electromyography and motor analyses provi
accurate information about movements. This helps
designing a training program according to movem
perquisites and helps to make such program accurate ;
objective.

o This research sheds light on the possibility of enhancing m
than one physical element through qualitative exercises.

e This research is an application of training according to
mechanical and physiological aspects through designing

qualitative training program.



Research Aims:

1- Qualitative and quantitative analyses for the arm and neck

movements for:

A) Identifying the kinematics of the arm and neck
movements in wrestlers.
B) Identifying the prime-movers (working muscles) in

performing the arm and neck movements in wrestlers.

2- Designing a qualitative training program, in the light of
quantitative and qualitative analyses and identifying its

effects on enhancing the arm and neck movements in

wrestlers.

Research Questions:

- What is the kinematics of the arm and neck movements in
wrestlers?

- What are the prime-movers (working muscles) in performing the
arm and neck movements in wrestlers?

- What are the effects of the qualitative training program on

enhancing the arm and neck movements in wrestlers?

Research Procedures:
A) Quantitative and Qualitative Analyses Plan and Procedures:

Analyses Approach:

The researcher used the descriptive approach as it is suitable

for the nature of quantitative and qualitative analyses.



Sample:

The international player "Sameh Abd EI-Wahab' was chos
as he represented Egypt in many international championships and
had the titles of the Arab Youth and African Youth Championships

Research Domains:
Time Domain:

Time is not an influential factor in the analyses process. Vid
recording was performed when all aspects. of shooting were complet
This included preparing the shooting place, equipments and tl

wrestler himself. Shooting was done on Wednesday 7/6/2006.
Geographical Domain:

Analyses were performed in the gymnasium of the Faculty

Physical Education — Tanta University for the following reasons:

1-  Availability of equipments and tools for shooting.
2- Availability of assistants with enough expertise for shooting.
3- Ease of controlling the place conditions and adapt them fi

the needs of shooting.

Tools and Equipments used in Quantitative and Qualitative
Analyses:
A) Tools and Equipments for Shooting:

1-  (3) National-Panasonic Cameras (NV-M3000Em).

2- A horizontal bar attached to a vertical bar for holding ti
upper camera.

3- (2) Fixed tripods for the front and side cameras.
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4- Wrestling mats.

5- Circular phosphoric marks for marking the body joints (Scm
in diameter).

6- Adhesive tapes for fixing the phosphoric marks.

7- A metric measuring tape.

8- (3) Video Casseftes.

9- A colored TV set.

B) Tools and Equipments for Analyses:

I- A video Cassette Recorder.

2- A desk-top computer.

3- HP-Laser Jet Printer.

4- Video Blaster Card.

5- Win Sports Kinematics Motion Analysis software (WS-

KMA).

B) Plan for the Training Program Procedures:
Approach: |

The researcher used the one-group quasi-experimental
approach (pre-/post- measurements) as it is suitable for the nature
and aims of this research.

Sample:

(40) Wrestlers were purposefully chosen from the wrestling
teams of Al-Sekka Al-Hadid, Sigar and Al-Shubban Al-Muslemin
sports clubs in Tabta. (30) wrestlers were used in pilot study for
verifying validity and stability. The other (10) wrestlers (Al-Shubban
al-Muslemin Sports club under 16 years) were chosen for the
application of the qualitative training program during the main

experiment.



Research Domains:

Human Domain:

The main experiment was executed on (10) wrestlers from A

Shubban al-Muslemin Sports club under 16 years

Geographical Domain:

Al-Shubban al-Muslemin Sports Club Gymnasium.

Time Domain:

The recommended training program was applied during th

training season of 2007.

Tools and Equipments for the Experimental Training

Program:
1- Sphygmanometer for measuring Blood Pressure.
2- Albonyasberometer for measuring Vital Capacity.
3- Dynamometer for measuring back and leg muscles strength.
4- Reastameter for measuring heights.
5- A medical scale for measuring weights.
6- Measuring tapes.
7-  Wrestling poles.
8- Stopwatch.
9- A legal wrestling mat.
10- Marking pens.
11- The enhancement of arm and neck movement for wrestler
measuring form (prepared by researcher).
12- Physiological and physical measurements form (prepared b

researcher).



Findings:

In the light of the research aims and hypotheses, refereeing to

the sample and the approach used in quantitative and qualitative

analyses and according to the applied qualitative training program

with its measurements and tests and through the statistical treatment

used, the researcher concluded the following:

1-

The analysis revealed that movement is done in 1.3066
seconds. This is a very short time as the preparation phase
took 0.2533 seconds (19.4%), while the pre-throw phase took
0.3733 seconds (28.6%) and the throwing phase and
finalization took 0.6800 seconds (52%).

Quantitative (mechanical) analysis, through identifying
displacement, speed and acceleration for the points (center of
oravity — elbow — knee — foet) during the arm and neck
movement for wrestlers, revealed that there is an increase in
acceleration during the preparation phase, a resistance in the
pre-throw phase as speed decreases and then increases again
during the throwing phase and finalization.

Quantitative (mechanical) analysis revealed that the
movement under investigation requires speed and reaction in
the preparation phase (entering the movement) while it
requires speed endurance and power during the two parts of
the main phase (pre-throw — throwing and finalization).
Prime-movers were identified using movement positions,
performance phases, joint movement and types of muscular
work.

The application of the qualitative training program enhanced
the physical characteristics (flexibility — strength — endurance
— agility — power) measured through the chosen tests, besides

-enhancing the vital capacity of the wrestler.
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The performance level of the wrestler for the arm and ne
movement was enhanced greatly as the mean pre- applicati
records of wrestlers were 9.09 while it became 13.94 for t
post-application records.

Qualitative exercises enhanced the wrestler's ability
perform the studied movement fluently and with a gre
effectiveness so that the wrestler becomes able to finish t
movement as required.

Recommendations:
For The Analysis Aspect:

Using both quantitative and qualitative analyses for wrestlh
movements in specific.

Establishing an analytical reference for sports movemen
specific for each individual sport to be used in designi
training programs and correcting mistakes.

For The Training Aspect:

Paying more attention to designing qualitative exercises fi
wrestling specific movements on condition that these exercis
are based on an analytical reference.

Using the recommended qualitative training program durir
the specific preparation phase for the under-16-years ay

group.

For The Future Research Works:

Paying more attention to training programs based on scientif
research works.

Paying more attention to all research works concentrating ¢
the performance level enhancement to elevate our wrestler
levels.



-11 -
Abstract

Coaches need to be provided with information about t}
necessary characteristics needed for performing different skills, |
the context of sports activities. Quantitative and qualitative analys
are from the most important ways of identifying the relations amor
movements of different body segments. Wrestling is a sport th
contains complex and compound movements. Quantitative an
qualitative analyses play a major role in designing the sport specif
exercises for wrestlers.

The aim of the current research is to design a set of qualitatiy
exercises in the light of quantitative and qualitative' analyses {
enhance the arm and neck movement. Qualitative exercises shoul
get along with the duration and kinematical courses of the preforme
movement. Thus analysis should coordinate the design of the:
exercises. This led the researcher to do the current research.

The study was done on two samples. The first sample include
one international wrestler for performing the quantitative an
qualitative analyses, while the second sample included wrestlers froi
AlShubban Al-Muslemin Sports club under 16 years for the mai
experiment (experimenting the program). The researcher used th
one-group quasi-experimental approach (pre-/post- measurement:
and TV shooting besides a set of Physiological and physical tests an
an enhancement of arm and neck movement for wrestlers te:
(prepared by researcher).

The researcher concluded that strength and speed enduranc
are very important factors in performing the studied movemen
Also, the recommended qualitative exercises enhanced th
performance of the arm and neck movement and the trainin
program enhanced the physical characteristics (flexibility — strengt
— endurance — agility — power).



