
L
u
5

=8=l)
5.

P: l-

E,F
hp-
P.E
- 

l-h

S: :E
.V=g
tsnE
- 

l-;..) \-
=(L7 oE,-
O.-

E
L

I

)

I

l=ir,

I

?i
lt

(

b
aa\
{J

i

,E'

t



a

E



)^

I 0*-rl 4Ll g.+

-,=ia

qJ41 lllj^.ll ;srln3 t',L:"i lt 5;1j3Jl fu153 -4idl L..Jl !li\e



fir-a

+ iJ+SYl ;rb3 t.=1-,l-,,i U4U-"'t,,,i_stl Lgit,,.6r' ajrgl il#Jl Jil
.crta-.Jl irlt'i.:rl-o.ri- ur uJJd&-flJ a*;LEll LaJ &$-.:J s-.c=-.Jl rLAJI ai#

€ snll t<rl_lrl+y i#J"ijl 1.6:l".- e .J,rfl 4-"GJl ;-11j9 cJ:i Ji.ttitl l-r^ .r

,r-"q+-.Jl J4Jl t:Jc i-J4ai Lr,'" trtll a-:#Jl dn ,.*:J [: ..+t+Jl lV b+tL i*qnl

.!;l44ll a1rLtl a:rCl r,c qJ91 i-11.r.;Jljrl c,rG .liir ,rlj,- .r.- .,lc., :l'stl3

J,.G4J c.,l-ll ,iUb ilri ;,-q...:; l€+1. (.bJtn6 arJgr;',rLr-o .iJLi^ OI Jl ,,' , tl (-Jlg

.ir..tt. ,-*.,.,,1.!oJ t c=.-Jl c-rta-.Jl +rl^rJl 4+ 6,,.,-:9 4:+€:J k+lc. -lLa-Yl

o;'-,3J.a ;Jljrl .irL} qJl a4dl crl9.r'Jl .r-:.[r- Jrt;Jl .-LhJl lin o.lti

J*l C.+r. ,a-ujr.6.*.ll ;;"41'!t '$11 Sjisn.,lc aJjLll Jt^Jl ij-41 1l r-:,rYl ;-;8!

,i-,,^.,5!l ta-rrl.q=.of ,rrrlJl aj+Jl .d13 'a:+pg 
eJl$ o*1iF4;+ !rL.::l lt&l

t

l.r.o.rc.l .r-iJ9 .+ qa-Jt ;;"g+'rt .:.lt': crt-ou;;r gg.ry;:-fl Jl,::,,,1 lL\ly
,e-oUJl ;11:!l -Wr-. +9;Jljrl Z i{,-l;-tl ;,n a-,;. J+ g +irslr"r.ici3.-LJJI

2 J;*,-,,\g (aiJi;ll to-l, [.i.": g:Lll ai,Jl crlie=-" 4.r11+,ll 0,4 4.,r.J: C_^-.s.

al! Lgf .nJyrJl: :l ,rtay1, ;rt-ll gjt ,,ul-o.ll9.-r.1tr:t1 &,o +-dl .,Jc. orl.rr.!

xs D1,+ _# a,iE;fl ; .o=-Jl Ji+rll c,lili e .-LJJI l.r-o c,lrt ,iul J+-,I^l

-'d3a-3-F,#

,j+ djl .,Jy oill-l

.i.rJf 1 +.o.r-il1 ;'-r iy

GyJl +i.!1.r.-,. ; .rJt-- . i

t t I U*.,r' .r;l3,nJl ;3rls3 LrLi'.rr EJljgJl attsJ 4.l.olt4-riJ 6JljJ{_l



b

E
fi
F

?
k

0,r
I
il
6

f,' t-

t, t,

2cr. t^
,i
E
C

E
{E

E6
tr

'E-

u
f'
c-g
e'
G6
,h'

L
r'
L
8'
t-l(-

t
L

;F
Y.

6;E

J^
.r
Lr

I
,f'v
E

,E

[,

F
L
'l'v
E

,I
,[.
T,

,t,
E

,E

'['

,

[,

F
L
,f'v
E
t;
,L

T

[,

I
tf'v
E.

,E

;tt-t
C:

T

[,

I
t
C-

I

,r
Lr

I
?

E,

L.
\D

.r
Lr

I
,I
f,"

,i'
6.

(-l

T

E

t
E-
v

E

E
.t

I
t
!_
v

E

t,r
F
Y
If
6;

?
I
u,

t
D,
6.g'
?6

T

,I
E

E
r$
,h,

It
6.g'

'f,,
{.
c,
v

E

'9_

Ii
(u
g'
0

F'f
rI
F;
D

vc-
-'L
"tL
{[

t
L
G,

E

t
L
0

,E;

L

Ir

T



Ltt

F
L
G-
,t'
L
b-

E
[.
It

I
;
E.
G.

F
L

\D-

,c't
G'

'LL
=
[.
,b

Iv
E

'[,

I
,fo'

:t.
tr

F
,L

t
g-
v

E

0l
Tr
b.,*

.t
(--

H
"g
c'

F
0l

B,

.t

I
,F
oa
ll

6:'g
tr
t,

I
,f,-
oa
n

F,9
t
I

J

[,

E
,[.,-
ql
\h

F'g
qT

t,

E

t;
E
ql
h

F
"g

flr:
EE
F,: I
o! ottrn

F6:'g 'g

3'

F,*

vr
b
L

a

2

!r'h,f'
['[
s' s'
5: 6:"g "g
vv

[[q't
0! otvvr6;[, E'Y*
E-Evv

EE

l"'t'r.

Pr
D

r
L

b
\
14"

r'f
h
D

F

t'J'

g'

r
G't
g"
G,
'h,
}l
tr
E
v

E

[,

I
,P'

\-
E

[,

cr.
o

G,:

E

r'vr

e
o

AI
le'

E
Ir

t^

6,:

E
't(o

T

ar\

[,

I
6:

E
G
0

tC

E

F
2

6:

E
t
L

G-
n

\DI
i'r

o

5:

!
v

I

,r'

E
L(-

E
,V

&
F

'h-

u
tY'
c1g
E'
G
G

,L.

L
r'
L
or(-

ca



ooooo
('^

c>O
o t'^

oo o
I

)oJ

,H 
u':--Lt

;;
F. 5;

rE
;;vv

[[

'[,

I
,l\,
$

F

Ef
t
l:_
v

E

!r,E :b
9.U
Lt
;;-
F; F;rT
;u-vv

[[rtrt
E.EvvFI-u\-IEE

II

E
c.

I
[,
Y,
\D

1r

f'
6.

E
C.

I
;[,
Y,
\D

t
k
r

E
c.

I
;[,
Y,
\D

t
Lv
E

C-

E.

c;

I
[,
Y,
\D

t
\
r

E
E-v
:r
\B

['
T;

Ttr

E
!_v
!r
Y
['
T;

Tlrb
t,f
F{,
q_
v

E

E
q_
.v
:r
\B

['
T;

Tl't
i[,
Y,
\D

t
h
E;

E
q
v

:n

R
g'

T;
ir
r

[,

I
E-v

:n

Y
['

E
E-
|>

E

['L
,h.

h,tL-
a

I
T}I
{:

tr'
G

.r
Lr

E
,lto'

C.
trg
_L
L
[.
E'
:

f,'
f,

,[,

I
,lt"'

c.
trg'
1

t
LvIp-

t.
6.
L4"
b-
C.
u-

L
(D-

t,,I
lz'
c;
E"a
h
E'

E.

E

'[,

I
r
,G

I
rfi
vI

.r
Lr

Ir
!,
!_

F

E
,["
,J,,'

t,,r

t;L'
,P' 'E;5; \P!, E-f,:;9
FFJD- ,q-.

CN

.t'
E
e

E
lE

E
(a

tr
'b-

E
3'
ca
\?=

E'
G

(o

,t'
L
t'
L
or(-
1;

))
oo

)
r

)
:

o

rl



nn ) b

rl

I

I

.r'

E
L

L

E
lE

E
G
krLk
E

.Y'.;
\?=

e'
G

,h'

Lr
L
ol(-
(--
6 i

;
ol

t.r
LtrL
L
:t
fr.
h
("
L
6.

E

a

.l

;

iii
i':in:
i-l
'DiEi;k i
:L:iD'i:lri, L' ,
:\Di7F'
bL,:-,EEl\
:-c.3
,L: Il 6,:Y IY.

:

Plt,
F

-

i

i

,t't
ll
t-
,;
k'
.vg
,P-
!t

rLv
E
f,i
iL

\
r
bt,t
G,
Lr

L

E:
6;:'

Gr
t-
b

P
t','



J{+cj

;Jjb ilJ14," AJls+-.Jl ;;"A1'lt 'Z *;la..rlj a;rtll a.:--Jl 
"[fl J4.it

;j"e'rl Z ALE J^- d# ;l-+;J ,-J.,,1+3 crl:, lqrj ,+r;lg-o tqaLi,. e,-,
l-,lanf .t-6jlr.,ti ;r gr;,r-g:-fl9 ,;1a1'!l €tl3 4 dd.Ul ;," 

"E=J 
a#s4=:Jl

l$11."+- 4;+dE ,yJlJ iJ.J6-.Jl ;j"e'il c.jt4l a:rltl iiJl o.r-o l.-rrl t

4!E ij.il." a.o+: 
"lJ*ll 

lia Ai Jtl:"yl Z B'rl ,Jr+J d,b ,ir.,l ,.,:U el_l_iJ;JL

.,b 'bl+ Ur ,+r-rtJl crtjc=]l s.lX + crl.r:J;jl o4 Ws ,.rl$:*tl rel^:lJ

.^r*,, t(:.1-;

a-igJl crlj q+.a Cf]J i.iLiiII t<rlF;-y gjllf+-Il o.ra .q.r-J 1+r $l_l

;.n +-dl d{Jl *,'a1 t-^ Jl 1-4 ,Lu6J,.6,.Jl ;;"ga'!t + aJ-i=.tl a;rul

aj+Jl dlX;-r_p;1-o; J+i g dJig ,Jq,f l l,i^ +.+lJ+tl .:rl:.y..tlg ,crL-l,;.Jl

iJ+tnl 
"J. *JUU., ,crl-?:Jl d[$ e= a*loul ,-& lt i ar. 1-.,g+ JJ+ l-J ,alrttl

.nLc J4-+ "-.oA-Jl rhrJl

crl-1b,2Y19 ,crU;:Jl9 .crt'U<-ll ;r- ;lt-a:," a,6jE1. f.1;. ,-l+JJl l.r-o;!

,jJA3 AT gi1g tig 4.*"J,6-Jl .-,jt4l,l ? aJrtll ;l=5Jl crLrs=-o e{+}J , i-jl4rJl

l,l;,<^,rjt+Jl $4Lq J^-lf ,1:'i a-',,L;: tiata J^- d# 4:+€:J ,+Jc.

i;'rl e.J 9iflJ U j:'!l 9i ,1Clt. -bJldl.l r9'r.Jl 
"[q.5-rt;l! JJrr+.i*LLnr

,=,1:J ,i ?+J,!J'rJt lJ, +'b L Jgji rG 4JcJ.aJ:t-tl rl4,-ll ;jr:+ d+ei + +

-4+ r<=-.Jl crta--Jl dr$lj+" f ;.r":-"r+ , ;Jl[4:.f i o+L

;j'€+'rl 2 aJrtil 4j+Jl ,,-L;c Fi d>" ,$*lU +jl" 
"J. &hJl J4:,:,l J3J

f bJ! &=jJl a>" .#L!t!l crta--,ll .r.[,,,: t-d-.,i t*-6 , i+[ll .r]c. 'rct-: 4J-"a=-.Jl

.I+-L'JI i+" o=,r.Jl &-Jl a,+,r*n + ,.+" oA-Jl c.,ta-.Jl

d-t
I L [ 7L., iltl r.l19".11;93b3 Lrl.:':lt 5;l;gJlfuls3 -4JdlLrill SJli\9{_J



:i-c$^

+ A-Lit ,td+lc. J4i+ .,ill i+Ail -flr-, p-oi .r--i fl".:+Jl -r-,-ill J+

l'r.6+ d4:^Yl 6-2j2;Jl n'.eo dlJi d$-*ilJ ,Labl,rai G$+lJ -r"s6-:.Jl ;j"d+'il

a.sel ,ye .a, iLLitl 1l+ll .tr: ail,ll :n L!$r.iJ ,4J.lc. ;Ji!l-.119 ,,g:*:41 .-.^-;Jl

.dJ a,-,,Ull a;rtll ful ):.oi U q+.'.Jl ;j.6+rl + t4{-y 4+ tt4:.oYl

yrL al-o:-oL qrjer*.Jl +.fjl l.al.c.tl + 
"itrl J;Ji{Jl }.,.o.irjl u}} .r.iJJ-. I ' - J --J

ab-;t - 6Jn-.4+ 't:'itYlg ,o:teloi+ Cl+ l4J'a i,al-:.y ,;JEjll ^*"njl JaLi 9=

g:uo 
"J. 

jx teyb)-a ..,-.21:[9 a+*J4 
"+ ;sl1n Jl &t-!t+ .a]l-1l(oy

'+tt -:..,11 a:-i!l c-i4Jl'i \:i.s ( 4J i+-Li. d# Ngi +!' i LrJ*LJl ),-iJt tt4:n)'l

;Jl-nrl q+!ill J.l"; } t'11rYl9 ,**JIl ,-r.:Jl -)ttt ;,.;,, i.*dJl 4+++ib:-!

;el:4,llg nJl,^;Jt di$-.j nHGj ,i,yJaia a.r;lr!9 ;=u*_9a aJjJ' Gcl +.ii J!
'.... 4-,,6J,4-.Jt aL;"'ily Jt -'rl ;-;lr! | ill.r-.J19

+l i slc. .rle-[1lf J+Jl ;,n a;r-i'r*.Jl aJ{J,Jl i.4l4l1 a.oJ5=- tj':'s pf

JhrJl c.,tiri 4-,-B ,c.,t-lr+Jl dl:; 1 4+LAry ,.E;*!Jl ),^LJt tl*:6Yl

(:J.i ( eg*lJ L_*,,1-rl ltL.Ul 4 4+t" ,lai:Jt+ tt-{:.6!1 u-tli -l-iJ+., ,4,r}A--Jl

'lU-dl Ag]+.tl + eg-lj s-t-'rl ftl' Ul up" .-tr;',Ljl9 ;f."ul ;-lltl cr*lDi

tL"-.J! ,--ol!Y\/A/YV g-,lt : ,(t'/i) eJ,r=Jll -,-'it+;rt , ll a;-r-irr-Jl

J ,4r4it ,,4r &- yS .tiAl-+ U b-g414, Jl4rJl 
-lJ.a-l 

JqrJl ,-,>Lo9 J-ot Jl

;.^!.r'rl ,*iy .arlcl:l-3el<=Jrt4rJl crYLF";J9.rJl ,,"i '"J^ '-rg1 ,;tl';,.-., i JG

."J4Jl ,,g-tr-ag J-t-Jl .,4-.-r,:Jl

af-ul tt-:-6L 
-tsf ;F JJl-s +d;- J;! 4* ii ;,." al.rlll elyx t-t9

Bg ,f+l;rl L.>llr;.Jll-:-,rl 4 Latr+ JJ+ L" t-+-Y ,i;lrtl 2 Cl-ttJl9
-+,,,1::j 

, J-"UJI JLjJ*! lL":^Yl .,lJi 19;+ qr:Ul iudl a>" IU+>L:Jl oJl+ cr.r<,

t , I q**,, r;l9"Jl ;p3pn3 i'rL':'ilr 5;ilJlaJE3 - Jr^llLs'llSJli\,{_l

'=:



i.LJl ;-1lr!l a,JGi 'ti+! ."*eLnfl i,Jhll crLJi:Jl &4; a. Alq-.ll JrlJrJl

;1lr! 
"tr-., 

a-"ld.ol9 O,!.LJI ,'L*:Jl tl+ 4 (Fredric Taylar) JAti al>:r:iJ

y2 etJI69 pt tot tUJl 
p= Mayo j,Jt-o rJ,{+ a)! ,iet;a, .J1lJh,Jl aL,i,l

rul + lj+I ;HJJI , (Roethlisberger and Dickson) i,-i--4v.re --i:+

,O_ fLa 2 o$Jall Cf;*,-y '44)A 
efL-6 2 crt-,,l-1.rJl ;,n +.rrJl lltYt

&l3rJlira :.rr. drb=n'ti c,, 2',',,19, (Hawthorn) Otr.yla +:lfr 'rhil ':&-tLj

e1-i3 .:-l.I OT J! ,6E Yl Jr'. ;,l.,Jo!f ;rlet Lr'. a++Jiul JerJl 'qru Ldj-J

J4; tt4bYl li-o r,ti J3J .rL4rJl * eor"t i-,-LiJl UJI crt-,,1-,1.rJl

aiL:ll cr),t4=;Il i3t4 i.-Jb" f-6ir.-rll !g+.rt- lslc .5.u;l"-,' ,-l;J,J,

,$le| 1*E g.rJl (Ergonomic) ut*.;*r'il eI" f3tJl utl, e^'b ,Ji4,Jl ;jr+

.;,:r*:{Jl .-rijl i& -11}l bA,,L s.[i3 q',oUl ,'":t1 ;,4 crtt:o:,,,t1

tt4byl dJl alE " ;[b Ac'rt ''':(l .:.,l;EJl9 t;2A,Jl ,:rt-"t-o:-oYl o'ra pcJJ

91 
'^-,.4t=^Sl ;jFe'rl J+ u, +lJ+Jl ethi pl-d-6Yl ..,1i Le-6 ,JH-.JI ,'r'U, r*t

c.,i2J. ,ll c.bg.ll -^-r*,,.71-,,; u.lJ\9 ,Gi r.*,:l ,-'r! o,+J "+l-"n!l c,ta-.Jl

e,.o.:r:-+ c,,o;,-: ,r-iJ3 .A;I;tl JhJl .=Ct-'lJ c.,l9ri rlc-y et-ot-o:-oYl slli c,Jc

ailj;Il ;-zlrYl q.l:++ lt4:-oYl gJc .;:-5rr*..t1 i#J-.Jl ;'4'I+tl Ldld a.-: JgJl

Ji4iJl crtiri -u ntiy +r;l-l!l grt ,., ,,j (l .rJ.:, Lal+ L"+ o,oLy , t-(+Lc,

.U oA--Jl crta--Jl :? Dd-otil 'l:i,rJ. .:j: t- Ja:S ,t.'e pt*:-oYl9

4 .:rt-tl Jt4rJl ;:,-, tt.o:.oYl ;11-rL 
"-;DJl 

ot-.lYl l- y l-"1-,i19

ta!.ra ;trt+- o+.ttl 4-.GJl ;1119 c-U ,i+,.q=--Jl Aj"g;'rl 1'*fS r!.r41.1

d+J J-bJl 6-rb;!1 ,-LJJI l-r-a -:1"rr.!9 , L."j,.a-.Jl crta-.Jl '? 
Ji6,J1 i:# al--.ar

es9-:lylt+F;'ll .ljrjl ,--J-*-" J+.r" i;-rttll "J. 
a.iillll c.^., &9 ,q-:lll JLorJl

*l-r-)ly "+13!l .-JJI "l1 
c,la-,Jl -:.s 6-rJl -ol tYo /Y/\\ g;lrl (t01YV)

lTl L-J*:all'r;l9a!1 ;3Jr:3 i'rt'r'i lt E;l;rdl aJis3 -4J$l I 4-ri3 I EJli\e

l_l



+1rlll . t-t uly ,16.rl. -bJtdll ;gjtl.ll e. ,j,-+ te+ ,asrLll :?Jttl ll.lE i+l:ay

. a+^la -Jl ;-.;rg+'it 2 .ib^lJ -.;'oIJI OI gj+ qXl , iJ*,,ti[l

pai .r-'r+ rl4,Jl fi# J. , s;Jl ,Lt. Jl J-LiJl g-rt i-l)l .-LJJI lj-a a;L3

,ta-,.11 .-El.r-oi JELJ J.4uu, ,tdtn-l: a+LtJl ir+tnl "J.;JilU Jt"ljrjl
,:il<^oL, a;rttl ijJ*U &ul JJJI l-r-o -rl.rr.l e -b#l Lr-o.jg;lf .L,-no4=5.Jl

eij.i," j'-rLr-d ir! .tj,e;+ L.+ ,'1,.,r't!l i.J-L-'rl ta.rtl,q6,oy 1+.o=.r.Jl ;jre'$ >=

.r-l ..,J t + ,e.5y- qll- d*.+Jr-, 4 fot-:.,11 ;"=^1 c.,l-lb_219 , t4+t- ,.s1tr],nj

ar+f .*Ur.:l ;jrd+)lj *lte .4r,6jts=-*Jl ;;"g+>,1 dI];. 2 ;rt;<^rJl.rjl ,lri.rJc.

;;a;'>tt + &-U "+-,1il1 A.ltll ;j+.Jl J,,.l,jc. -!s oj ,J.l- r,,. d;rd ir+lyf L_rU,"

.A#jg.:.Jl

I , , I U*, r;tedt ;esrE3 i.rLiin srljJJlfus3 j;.r^rtLslr ;3113L-l



tt
&
t

9: :F'

t' ,F' Tt ,F':rt* [F-=.,
t' F' *=' $'
'f'"4.:r6;g"E 'r" r F H'[,t E td ,F'

E,l ,rr' .1, r
I^,i-,FE Ff s

rgE F[;
IIFEFrIjri.f{I^F:EE

Tr?"'f ,i'tt{ 
fLhh[,

f
L
v

T

I

r .F, E ,E*

Et r':f,
G-"L';

{_h{h E

Ei },8t' 6' 't' L
F E.g[
qolt,kF'fr
E5[r

rb-t t rL* E_ r L EE-E,L E'g

:[ FiFEtr,t;'5rS Efn "h,[,'g u y_a,
!r

rLtl-rttsL..hEL

tt
Gr

F

ba.b\
FIi
,F, 'L

ht;L5
. or "{.

k' t"-
.1l t,rZ' -6.
,J."' ib.rtr

.Lr,[ Ft'I L6'e'nh
E f r

l. l'''t' 'L k
b>-r

,FFE
.L

= 
.!r

T'f: r
L'L- \-

It t^ ,i
It rr
t-\o

LI

,t'
E
c
E
!E

h6
tr

'E-

E
t'
G
h-
E
G
G

,h'
L
t'
L
OtL

ca
G

I
I
l

I

l

I

,

I

l

I

l

i

i



'L a*LUIJ

J!,Jl lap .5jg-

! J+Idl .:liurl

./Ul .!J.rJl li.a e .:rrJ t^+l qJ$l crL*llo,^ll3 crllL,r.tL , , rj

.€ljl -by.> 6l+.Jt ,Jr4 C t , W r.:z.ttil ar;cl

. .+atl A.".riJI ;*11j9: ;_ltjrJl

;?JJll '.J-Uc &lj'?- ldJl. LbJtdll +JJl),J1-1l ,#1'1l

.JhJl c,l1* ..-lA^

gjl ,.:<^(l Ji Lr.,lJl JI f*eJl 9i ;_2lr!l:ir;lr),1 ;.r--jJl

.,*-" ogi.Jl

.....;*-rJl ,;-tj!l ,',J4)l ,a-*l-,all , ;Jljrl :i{--Jl

ajstll

lTl lJ'llt r;leo,lt ;p3!i3 L.Lrin 6-)t.,1gJt fuls3 -4+jrojl L.st i;r;.-el=,-l



i{. ,{tU tl lg:tire- , , 
_,11 

4- .ll,ll alr[l if#Jl

It'rt<-.$ qstll il#Jl , i.J.3

e;:lll ,t-tlrJlg JI4rJl ,tlz^" l+i 
"J-,.'il4^ 

qlj ajjtJl ij-Jf , :r-.'i !€=4J

&E'lJ t,'^JJ4--,g r iib.rig , i-,-j'6i9 ti'rLLliF d1o O+Lt'JlJ .,+gJl &J! it{r.fl

: i;rlll U#Jl i{4.,01

&Jl c.,lili e;-,-li ,JerJl g1l,lL.:,r pai .r-r.i,=;a.t,l 2 a;jtJl a:+Jl-yiri

'.:'Jl:'^ ,3y.f!l Q'r-.Jl *.:ta'll e-tLE ? ,r-Ul e^i.r-i .u:9 .A-,rJ,=-.Jl

. .,r:-6-tl Jk Jl ;1lrl9 e-!;; "J. 
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,:^; ,rt-rVl Z d1,-:ill tt-q:6L ii",Jl o.ra
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.Lr- V,-1.4!j-A,qIJ q.ll-Il a.iaJl 
"f-ljc i1.o .uj3 L;r'l-o= +;ra.fl o.r-o ?

ftF-J J-lJrJl o.li.-,.i1,,,1 ,3r -aLc .lrl ,rlc. o.rcl..,ij .,+611 J^rJt+ iU:t*
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Ol-:t--tl9 dli-Ul tt4:.61 aJ-,:=.tl crl-.l,,t| dJ:;^ ;L i+LtJl uJc LaJtji

J-aJ (Ergonomics) 
"."-a-_r;r.-oyl eL o+L .-!lti ig.rll pL.f l djl1,,+ .ri.r *lo-

cJr. crlEi- D.l..i , q)-c.j . 4+ O+trlJ J4rJl ;t-=." A-,-,,tj.. ,JJ4+ u-;+ 19.rJl elrJl

ir sJLia: , (Human Factors Engineering) apl;Yl Jt"lJ,,Jl -.,s el,1

,L',,-ajjl ptc crtli l4i-e^l,' ^ e d,:ni &-ll+ a:?r 
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'fr+:J

, ir.: l-oyT ,(Physical Working Conditions) a;rul rl4,Jl , hj.*t.r-e5

-rj-" 611-l)l )4;Jl 9= L[-,o:;ll 1l r:^5 +db "Jl 
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"J. 

dJf Ji+r= fJJ , c-c.L: , ll
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; ,. jilz-.I {rtll if#I -gl

.l.il ;-1lr!l Jt+" 2 On--lkfl9 dt:5tJl tt4:^t ajj[l JL+'JI , irlo &J!s

LjlJl j, i .r39 ,_x.:tJl .: a:Jt .;.r ltU,oyl dJl )i-lJ,,r;Bl iL*ill , t ,^rio

t-"J .C+l,"ul [,o_lf 4*+lf]yl J. &jt ,h-L.f'9 a-i-,Jl crUq6," rl "J. fll-d^yl

d#Jl + a,-B t--, isgs-*aJqf l lj.o + &J'.*-.,JlJ crt-l1,rJl r,rc. siel,:i)t .:.:lJ

G9;JA df.,,,-,: .-bJ-d:-i Jl4Jl -!)rgJ ij-utl ,rll:.. tt-q:,6r1 -;.llj,, ciL6g .;Jlijl
,rll:., 1l-ciaYl -llr-,11 .r.lb a+r#ul , hj--htl .4$ yi:J t-pt,C^l,6tJL;l J-.ll J4rJl

,-..,,,1i.o j6 i., Ji4rJl f+ti 4 fot*: ta.ri t aFljn ;i i:*.Jl s.lE Jtii O,A-b .Jt-:11

, crLn-5Jrll G!.rj Jt+" 4 .rB Jbij 'l-r'!l q:l-:r ;rL--; I f^hy a4}j,o ,511

.,,.rtl-'il &.r--l ,.!!ff .re ;i+Jl ulJJ e.-l ;l ,r-;+ l.rJ

crt-r+6-. if r1+ LaJt+:clJ ,J4IIJ i.rr.l-,,.o c.,lg.li< g.1t,:::ll Jt-rl Cl:
rv:a^l[ ]= crlgr'Jl3;j4+'rl {t$ C,-J 2 crtartll 

";+,-,J(f' ,d};Jl e;a-a

1Lr:jl Jt- o.ao ,+,:a.(l f-*-:.4-:.t*" ,1^x=l a3't ..,(l dr. k+tg-l a-16: .1;b

;r.rt} ea u)b)a ar.Jtr-o i;->9,e .,Jll -*L*! i.;by GiLro ^-! ,ff, .-;-g=-ll

tS;\ +,y9,J^rlJ a-,a,a;tl a-,1."11 ir,j+ g.taii.,^J-.j.Uf JF ,u,.a;lb9

l-q,-4 , t.g.l.ri:-l .t.ic .L2>q;Jl .-*r, crl.r-:.l crt,:::lf o,r-o g2rrl Jj>g r-sl-,a .rlb

dI4Jl r!(+l oa 69lz.3,tl c..o[jj e.1s ,O^lrt-ijl ,Jc iJ*-,-Jl J.Ell J-o rlJ

J;JIJ ,j"diJl pYie (screen glare) irlJl e3y .r. dut ,(eyestrain)

.(Headaches) 1 ,, rly ,(muscle strain) ,f;,.1t

'l.ri a+,,,-J 2 y4rgL c.,li ,=.:a JJ aJ:Ul ;.iJl crl'rf<-o i-l_9+ .rrig

g;.r-o dJ-r-39 ,ti-=:rl nd"lJl ,JlL::,,,1 +;F;iir,a4 e.{s .a+6,o6sJl ;,€:Jl

Lbi;i .rr*+ Ct J-"trrll .r" +,.J1 dU.6 r.-,F _lyrjl €Ljl G$':lJ .e{+lc ;.}-bt-..f 1

cr, gorJll ,+ali.ill e et^rlJ Jd"tJl tl4.Jrjl 9= s,*.ta )g U U U (Jtl:.Yl 2
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&tJl

,0^L6tJl ufilf'i ;=JnIl .i"ly'rl a1,; 1tjj-)lg ,.lr'Jl 6iJ4/t &Ujnl Jl -t'il
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i\nfl lstlc=-.y la;r, Li. :..r-rj .y r,=.i[6-cl! a;-l[l A:+Jl a{a3i ig
,..iLGalJ aJjlJl ;JsJl u.lht.-t'! e-.-, ,i;!;Il 4:t,]J'r.r-r_ill:t,+:g.U &Jt+
4.i,ar;'ll-lYl + Jl"rjl *lrh y.:-L; Cly ,.:[Eall9 ],-urjr ullj drJ:; ;.n

.Jh-'Jt ; t ,-ll a;:l-tt 
"Et-rl LJJ: , a-Lc

.r-t ..,1_9 tiga9 ,'*i b:A:;i "!rf: 
a;rLtl als,Jl crl,Jla:." e^l .y:

'oy: 
OI ,=+ rgltttl :lf €tlj diJi-*:lj tiet;z^, LLt4 a]irt., ,l-ll ,rjc..iJ;Cl

,&ti'il ot-,rgll .4lj;,"9 ,i*p-all ajjLtl fi+Jl slx c.,t-r:g-o gf-6;rr-,cyl +
fbJ:Jl ,,\ll 't:y i.r3ry ,JqrJl lr+tt,j!J,,.:4ll ;s.t-,6 e321' ,;,[-;yl

e*.d9 eJj ,Jl4rJl c.,lili 
";+ | 

crJ+J Ol (aCOUStiCS) crtr.:e,ojl r.rgdJlS

.rl4rJl i.lll g.o **,U+ L.+,= ta ll crl.r.r.og c.,l9li

, i'l,o!l 2 Jit^:l ;pt# ,,oLic Jl t<^; ir- dju.# ,,,-Li,Jl o,ra [3i]19

f,J"-J 9= Jn^:i;pt#;g.2lo\:c-g,"rr;r+Jl ..:JJ4:tl r;t<^(1 ,=J-Ui ,i.J,-d:Jl
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