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Abstract

The purpose of the research is to present the concept of productivy efficiency,

methods of measurement, and its development as a measure of the efficiency and

effectiveness of industrial tool, through the display productivity indicators, and

the extent their effected to modern production techniques.Quantitative research

approach adopted in the measurement and analysis, as was measured productivity

efficiency to labor and machines and materials quantitatively from the reality of

recordes and documents ptant related category. The research reached at many

conclutions, the most important validate the hypothesis that say: Application of

modern production techniques in the plants would Iead to the lifting of productivity

efficiency. The research apply in the plant Akaddifah- Hilla Textile Company.

Research recommended several recommendations, the most important: Needed plant

to analysis of partial productivity indicator constantly labar resources, energy and

materials, to identify the reasons for the decline or improvement in partia!

productivity, as the results showed that increase in the volume of outputs are

accompanied by a similar increase in the mostly inputs

- )A- r9_,rlrYl JJicll



e-+ll 4rtll 4;ar.,Jl :$i

oJ3rs3 ,/b-.;,rJl 4.hLi^ ip Xai ,45t*:j3 +llul3 4irAi3 ,a.-rtl ilS*i.oJ t'U^ JJr.Jl lra p4
te-! llSs .4i!Hii.J #rtttl #L.,b crUt#lC+ #LEs 4jirc* J 's''.'tl C"h.s +ts":U 4JLdJl

&rjl ils.L :'l

irr"-p,lt 6l3jYl orl:tr JCctt f.,rti €.rJl sJlsJl Jadl crtAr., "rfi Cr 4$Ujyl irl,iSJl ff.aJ. sf

6^ alrtr:^tl 6.ts+ g.,r."ri3 6UiYl e.llts ciir s9 L^e ^ llrr.t i,l5tslt ietl6Jl €{f ll .llsyi..JlJ

4 l-LJb4.r1,,a3!!l ++ttt cpi-lt,*$ a13L.ue!;! q,qel$sj3l i5,'j,ll 4++U:t i,,+-!
cr.liijlr 6Ei!l r-{ltS gt.ciJl ,;! €{er 45Eiyl 6pLisJl c,aJi..r.e +s O}i .4iltt 

"&l 
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Os4J p.rtiU ,Jc lrl.j.r3 .,r"llr,ll 3l olull dJ-Jl cP l*itj"Jl ,Js isJ.iJl 6Jt3 ercs 
gllt'r:oll i331

: !:Vt dlgL,ill d ''''itt [rsa";bt

alsJrijleP,J^rJl J.ail 4Fllllliplisjl ,-aJ6s.e irl'g or Gl$Y 4lslt drtiris3jl i$ & -l
tarpU.alt

94*elj..all crtsJriJl ep ifl$J i,5rsVf ieEsJl .rF,,,..r ill*j ep All+ Q.rrll orrit'itt -Sg & -+
crt.1riJl eP rb"Jl J,ai'l 4t+f$Yl iptisll cdr1,,,,.. 6ll*.r ep etijy Qoff cr\ii:ll JS c:l -6

t1pU.a:t

ts.ll i.l.oal : Y

*-l11 c,,t+ 3! 4;cll,ali crts..;r.r,Jl d {;;EjyliJ*t rJ! €$ sJl &leJl pi 6" at;;tsVt ietisJl .rri

{cru.,t^tt olxr}sjl .JE e', i,,5u:ft k$ptG dui..,^i -*$ s.dl 4qp is;rill 4#etj3 oL du,lt d.r.. "l
LIJ9J i+Jrlt C.i,atll diit 6UYl cll+sj ep {tar..lt ,",1,*ltt dlt3 lqrri3lFlr.ll dtqeyl i+ ef

' 
ie'lf l'+ r"'r'i'i 'r'-rtt 4fat Oli tia irS 'dlJ*yl

cI^!.J 45Ejyl SrttSll duf,.u itl*j cF etijy t+, *. t qg drttrtl! '13r cjJri fu3t .-l
.it lt 6g ls_ra &u" .r.l ,listt

ir^,,iu3ll t$iJ$ 44*,s AI cr Qrrlt6lSiYl crtrrtr *l$ l-1j1":+ i.:9" Jt crt$ril spJ er.{,F -ql
.e43+^Jl 6tl- is, .l', ob\!,,riJ OeJ$ i3l,:"J1 ta$I r!3.r: ottr:^ fisfi cjl+. ep

,o,-.tl r-ilrai :l
:arplt .it.raYl d$si d! ers+Jl.,s,,J

.613i!t c,rltt"u i.,1;tSUt irtiSJl l*l+ trl,alt otl otJiiYl d*lslJ i,inE.qJ ,-ht -l
jist)-&Jl gl 4c ei.isJb .4++L1jYl SrttSIl 49i,,,"c istr; os Q.rrlt 6liiYl otrrtr -!r clLi -qi

.i.,$lr

.Qrstt6t3l!l er+rl,1pU:VtSptisJl cjty C/ 4+lrill dltal^rtll ,lsi.l'.;sLL eP etp,ll -g
: drrrll crlr*l'i : t

rJ! ,*sgl gl .ULi ir Q.l.rJ 6l3iYl errtt .i**r: 6r ): :is3t i+*ri.-)ll 4yl..1All ,rJ" ilrs;Jl ptH

:ag!t {.c" 3t aU/aill l+j^ PJFiSSJ .( e+"U-tt drts..iFf,I sp 4;;Eiyt irti{l a:f,,,e 61.1

I
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t5lijll irtisJl 6if,,^ gJ dl e{er Ol +jti Cx ita..JleP Q.rrJt 6[ijYl orrtr ,i:+LS Ot -i
.&ll Jr4jrJ

at5U.lUt lrLisll 4$,.,r gJ d €{rf Ol lUl*i cl. 6jl,Adl cP alrslt6Ej!l olrri$ ,}+!: Ol -tr
.gilS.ll

{;;uft 6rtisll 6fr.r Ct dl €{,r Ol +it& cr 6it,a.dleF qoJ 6uiYl crll$i ,j*$: irt -6
.l!9cll yail

,',-.,tt *r,jllijl .LLi.oJl : o

It+l(,Jc , iJlJtb i-L."# iJeai ,llli e#3is ,',-irl olr$:" i;r jl Jl 1!)b rJ+J Oh &llj
:;tlt- JC& €3ll (t ) cJs.iJl eF O#.lt .LLi,.Jl sle ,',-itl &iel . ,e.-Jll ,",U:r^ i,^ Jiril^ cjs

.d33,r^ *riiS 6tSYl d,rl+ifi -i
r LljL(,c.lJ ar5tslt Seri<tl , &Jl JFa.irJ 15tSVt ipLisJl ) dDEJI tast+ir 15tSVt 'orLl{l -l;

. r^.ir,^ Iiidi (lgt .2,alrl i.:5tslt ;pLiSJl

dsrjl .t-gs :1

Loa)Sl 1;;U:lt iptiSl! 6tijll crtr:tr t^4, 4;A3u .UU,r. $r ,',-.,ti LJE3JI $j.1l , it't

isr*U sio , :tri ,r,-!,tl Uts^lt .r3ssJt Lct .dJl+IA'lb 6tii)t fht e. d! +;!rr.:g LrStt oj9+ $"i

JS,i'l i! ,,',-ttl d,l+'ui.l .LLi.A Jl+iy +l+:t jLr.ll tgi. ur iJsJl or, L+J*il1 drbE lt LhJl

i.+lt cttli: .3sJ dr ,o,-,,tt {3 +qSt .1i"'..,,t$l ..r s!3 ,o,-,t1 e.t}4 tijl t&Jl JL^i.il isJ,.f,Jl

iqq olsu3 0i3ts. &ls3*.t9 .J+ail fi it .sl^rjl d#L3Jl Jl+qJ cJhL.Jl lta i-jr-J clJ33 ,a;r.orJl

ii qt+ ep Q.rrJt it'lS"Jl l-iSi,,,l G[Uyl+ ,J"rJt iqe .,rS^xYl q,,.Hl 6'. Oslrsll+ i-rs!i.s

ir^ ir.lj Lijl iJJSr"Jl AsJdll 
"p 

,e,-itl qigiJl 3t ,rl.rnJl +t+ 4Jkjjt .r3srJl a$.ol .y. t y

.t. \ t\A\rt qtxs Y. \ t\A\o

- Y. - gtlrYt JJLall

tr



\

:Ct{ l{.{Al si#Lilb gJlljl O#Jl+l es ciUJrtrJb &Ul+Jl C"J g& 6- ;b elrijl r.iel

.4iirylJ L"-ftt c',3slb et{JitJ a.r.+lt -i
.,3Js+^Jl ,Jlrill qi gurre d! r!2r"Jl 6.r ii'^ar-ill cDlti'"Jl -c;

.,r,-Jtl r.rt,.t4r.All s9 +St+"J f4U.lU dil$l&Jl-e

.&JSi ll tj{rall6ls!l j")LtlJ UWt itrilU otijdsJl -r
rlsll crl*iir c.yF !+lt "l :A

4ifuiytiptisll !li3,o orrt^ cjs u*s+ 3! s4;;ujll iplisll ip Ui!^I {poslt o++lul thii,{l d
:qP u"Jrl'toJl ob3 . &3s;.oJl d.ulJ

(O$rr:r s.r + 6tijYl 4ys ) = JrJl J,aiJ 45Eiyl irtisJl g"l$' -i
(4istl]t cLn&i crleu. r.rs + 6lliill 4*"s ) = O'3ts.ll i.;1rslf ipLisJl crl+i* -+

( pLiJl s!.oll l-5 + 6tSYl iys ) = rl3,oll J,.aJrl45lllYl tctisJl crt+i. -e
drr$ G*n:1

L"3t eyu.lt ;rtall o,c 6.rli5-r!l cDg cr #!lir-,Yl ctiAll (JJe orl,rl oi €Elll +t+ll rJit

d.rut+Jt dHlrj dr.r O. (JLl+itu)l C{ill l! hl.li,*l orlrcl t' rfs sf#!3ll ,r,rtrjl Ll .4*,.,.. fU
.,r,-rit 4$*l!dllGiu:]l ,]l d-$l] .ls]t Cr,"j A$,.i &lr. st l-qSl J4.i i,aLill

:oa ;Uls. io.,,l cl,o,",-tll O_qS!-J

drl+Eji-iyl - .,4.-.,11 sf#L3ll +Hl - .'e''+lt qUSiJl JUll - .'&''.'ti l*^Ult at54lt-

'drb urt6

,',-..1t 
+Usill .)t^LYl: Irrili

&leJb l,S-llrl Liii e.lt c,lr&lt, r0 rt .-l L3{eJ i';;tSlt SrtisJl psgi"J l,}..lc .lgrull ha frii*
.QrrJl C+i,a:ll &rtrt'iJ 6Elll ts..slis3 psgi^t cno cp )Ui .t{+;i3"ll

productivity efficiency i,,5tsVt Sptisll : \

The concept of productivity efficiency 4*+Ejyl Belisll p4.i" -l

dil+jls^yl eJ + cDliu]t+ ,. til ,lSr*itt d dDB.r.llJ atiuA4ll O* ii:talt frr; dS,j{ {5Ejil d3"3

el*,Cr f4Lo tls3" crtfui.oll+ r tt Ldl . Ut... i-rJ.31 t!jx3 crls.g cJt"c i,- ispl lsE^ll

.drr.il.ajl u*ii thiiJ.,,l+ dJtr.Js,rjl irl-r; .js ic+EjYl # i.rta.,!t o!3 dlji,* t.+*lss . ei-c.ri3

dJiiaJl o-l e*si*tg-:ll el-ijll t)'.atic g;43 crt-r..,r,o.ll O* &nul +.,t+ 4su.ll ;ptisll ' l,r'iJ

itt:.Ji.ll t S O++ i-:rtt :t iJtr oa i,,5U:Ut ipLislti l$ .(t o 6t . r . ,s&ll) .8tiuA4ll dllS (,le

(,ll ir+Ejll _;r,lii3 .erLr._.f.oll ell36U3l (fl Lr&""11 d$irajl r:)c+r 6li:!l Lt"o on '"'tt-r .;Jl

6Liil Ls:,l,!. i-.U^ cOtiu g- ist-i,att Jl isJrijl Jl ei.a.Jl dil Ul ^ L{+ C+ sijl 6et ictl

( .(Ctiiyl qp Lr:.i,*Jl Ct$D dl-Jl o"ir-l ,(isral fiJt-i3 odUl dl-rJt) d;arJl dia drtr...A^Jl

(drL4'liJ ef*) oL.rr.fl i+*i tt.t+ Ir5U:lf Heizer&Render uie3 .Apostolides, 2008,2)

,lr,,tt1 ob 6rr,.,r: sle cll+IarJ rlrr 1!"r; (df.lf crLr &Jl & rfljnll ) dr)ir.l) crle /i-oi.,i^
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1,1;r;i :il J,LI,{,1I .lb*jyfu,i;l*yt,iJao

o"l+!^ c+ qr+Lijyb .(Heizer & Render, 20ll,4s) ipLisJr 0#4:.1q#+ {;;Ejyt g*rs: ob

d+!sl sJ, cll,Jto,rjl jlj 3l ,dLrryl is3J 3l lcu tt ll rl+Jl g!-or s;;Jr frri:*,yl i.;i;s gu
rl.$11 i1,.a31 crli c,tlt^rjt fe,ij o-t*.t ,,"i so 15fsVf gr$3 ,is;rf,lj LU.l r.ltrnlj plrii-l ruil
rr! drr J{ ojl uS OS.J il , LrE"Jl o+Jlt"ll ir +,lllJl etil3 .( Jacobs, et al, 2009, 28)

( Krajewski, .d;rjl crlsLu rrs 3l r 0'iir('i g* cDr3rdl 4.$ 
"1,, 

#.Jl cS^; ,i+::"lt ohrjll
psai" sa ipLislti .irLisJle 4sEjyt gg.Lti.Jt ei+ii y ,Ut stevenson crr-r .etal, 2010,39)

lJ-F. J.t a.,r*}tsvt Ll ..y!'..oJl i,- 4+13 ,.eJ*.. 4ll 6.rts'r g,l LAI ds cb,.rll dl g.lt ,S;,zt
i$tJt dDl.iujl gt .(stevenson, 2005, 52) .el"uijt .5!*JJ du.ijt ttlij-{yt c!,+; c*rl
Oll JJ,.rirJ .crAYl &!.lrJl tlsi*l aJtS"t iF pJl s& .di4rjl drlel-, oa a_;1fSVf .rb ef
qul is-,pall JEll li^,2, cxsr: ,"urrtl -,rgy 6. qarsur suJLi,. oF ,6Ei>U r+rsjt ,JrtrJl .ra LJ^rJl

,:s-c* .fh!l d,l,rle*s Ls:-.*tt iJtlrll ,J"3i..*ll dl,^I u{1, (Lr..Jfisjl dlji *p tar cr.,jsyl &brJl ,f"
a!. r.lt 6rc r& 3l ,ij*" ,Jl a!, o* 3l d,ai sJ! .J".i g,- 3i ..J$i,;l *.i i,. /';;,Ejlt cp,$
qrltsvt ler8<tl ' ;Jri os^r rrfil. Lr& 1rr:*r (Russel! & Tayror ilt, 2003, 20).d,bj*,Jr
iStltb ,qtsyt rle.!! ,il,otrJl duijl ei il3rr^ll Lu"l U!5r.! Lj:.qyl &lii-Jyb iislt ,t.ri:.,1t ,r+i+

.a.iJ'lL.Jl dil-..liJtJ el*tt gU:y ccrl.rroJ! OjlS^lJ {i+tijyl

lmprove productivity efficiency 15tS:t BrBSJt 4.,rI :c;

: {5tSlt SstiSJt Od.,.rtj +lyt +;-Ulf olLiJt e+ gt esrr:,ff iF"l
l3!l ;3EiJl sa #l$Jti ,crl*torjt ,.1S arpr::Vf cr*li^ +sL: - (Stevenson,2012, 6)

.r*l^'Jt alti13 fh!
.4+b. Jst arlt"dt cx ei JS lliit # rJss pUril 

"J" 
6JEl ptlJt -

(oiLtJl &f ) ,fJ"lrjl g* ;lsiYl orl-"1tt &,. ,4i+Ejyt C drEr,.,,-r d$srj +JL"l )J,!n -
.,J-ll 4!JL cP JtsiJI 3.rtc! ,6!.!l drtsJ,,iJl 1;;u:t ;rg 1g"s Lll ,(pUr.Jb i,rurrg ojt

.,J-,.l.,,sllj fu3,i- ;tut C1a,, -
4-at',* iPLs ,Jl jb.Jl cf -lbJJl cDti cx 4JsEjyt sp irt--iJr c;+,ijJ;Jl$lJ e.jlbJr pJr -.

.O#"rill cp O$lrJt

.l( +.'i_r arJ+U:Vt i *ti,-:tt ,,,"S -
Methods to increase productivity efficiency +5rsvt icLiSJl 6r[i ,,,JrLr :e

OS+ 6JlJ drllt"rjl 6rl.iSJ 4y,,:: 3o 1pU:Vt a*,,ajJ r.!!r-all thij*l g,..^ l;;lirVl ;,,Srj
4+ ,JJ3l cjy: cr 3l c6.rtrj g3.: 6)L:,.r.oJl ,*# c& ,.:af*:b dtrlJ{ ^ll i.^",1 ;rr-Jj ,}: :x +!i.:
6,tcdl.la3.( Heizer&Render, y..A,l4) crf-r.rS^fl ,3,oJ.r.iJl u"!jd9i.:&f.,..:tf 3)Lrril

(\ Y r ,y. .1 r r"-r ) ;q:" 15r::Vt irtr_l O_i!

.4iti ,r>U..r.tt pL! 6. dil:.Jnlt 6.$ -
.dlErqJl ,rs 6tL$l Cx *$i d!!rr_^.,rl+Jiojl 6rt-rj _

.dl)ir^Jl t)atiijt 6.a ot+us-ojl 6ttrj -
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.ru,a'iTtj i;lrYl i-lro

.4ll &l+All eLrd t" dr)irall ulLiijl -
.&tr.Ji,ojl citiijl Cr -}sl crys4 dDEuJl ciLiiil -

6rLiS .r*,Jr U+ dr)Lr4jb Atr.Ji.ojl O* i!>tr.lt u& J9."33 4FEjyl ol+ dgtjl ofu o)cl .t,rs L.os

.6liiYl y-aLic lh3,i-il LbEs

Obstacles to productivity efficiency 45tSll iptisll ptol drlinJl :r

.r#L4e q d-r glJl rYrl ero.lr; .riJb 4UiJl tgilrjtJ; fEJl ep Lj.v Os$ is.rvill Cl+ Ol

i," .,,+J u!13 6^s .#i- iP Oi,abJ rl.ru, ts:sS* 6l .fi1 c)t-orll cr d.alyl rlsYl ,Jc dJvasllJ

ra4rl la ,Fit ellcY &lrjl tt l erl4id ,1".: X'U..,. &bc sJ..J dlliJ crlS^ll 4FEjyl d$sl &Jl

ep O$3,df tt5 p5i *! LA,.,c o,tl U*l .,:S"" c,,13 --j! qilUb el+l'll 8la u^a*i'.''i fl'rYlr&s

(Web link, 2006,l-3 ) .crt+tdl ira dJ:.iigi' c,.ts..;,i

tul ct$rjt _$l Or+ Microland q,& cP LJrj.iJl r-)!gdl flsl cl+:"t .+U Sowianya cbi3 -

LJih o,,tilt .tl]t+ d l3b .rt*,' ! e+$ ls$s ,.l,rJl C.*ss-d!a'll o\il 3l i+I.lll il! e+ 4i+ujyt

,;A:lt ,,1,.r1 prt rt* lrb # gl fuL,* l! o.*:il pgili #r*ls3..""-l rUlsry t$lJ l-"i i'Ej"lt

r-r.lai; sis l*+ 4.au,,^ll os.r L4sJ ,JisYl ;Juyall L4 tlo,eir g .iig",,,oll dro.i ,Jai d! 13fo lb3

.e+bll d"rjl otlrl

L"r-l dl,a3!t i$ ol+ Sap labs india isyi qrl tJpi,cJl s'll3*Jl i-llsl tr+.iJ +u Satish o#i, -

djr s& !$ll prca Ssrj.oll &uLlb i-lr.Jl ;,,,t&Att e+t+" i."-u c,t !s.ll l) yxl cJ-Fs ric

# +r+n elr opJ .fuJt i,,ls^ ,jp &bJr 4srsr d# Sls .4#ai.,iJb i++Ellll r-ilrall 6s ou.;!.5FJl

g$lJ ii!:rll J*Sil U:il| ep *$g* i.lr,"" 4$S # dt-ll q;c {:,rr,a$ on C.r,al *rYl ira

.4J+l$Yl drt*Sr4^ cP $ar$ 4& Cfil

Newgen Software ASJ,a ce LJ,i+Jl .r1l3,oJl i;lrl +.S,t .+U Surender Jee Raj gbg3 -

Jcn {5l$Yl grl'r3.3 er!'i..!p*ll 4F,}ll ilirtl !+ {5u:ft fLal l$e -$l ot+ Technologies

te} r-i 4sEjyl pLrl et$r.!l *l Jl'+l Ofu *fiL' s& l*t'iJ3'd)l.oJl

.i-,,.. . u:rr .r*r rbffi',f"- H; -
.LJ^dl ohil 3tl.r3Jt I.t6 -

.;rt$b cJl-"rll rf+l Osl'ill 3l .l*i:ll iJE -'r

.lrl,&.Jl ei"b. A$.

.i)-oJl .,;gi; r-u..,P3Jl -
.LDL.Jl Jrii e$Jl!i:t -

.OClllrJl l2l ls -

Factors affecting the productivity efficiency a.;;$Yl Sptisll eP tjJ"lf &l.gJl :a

LFg eluas .;Jhyb .l+i.disll ,i-,,c, j,ilt ,.Jt ll *.ir d3" 4t+l$yl cJ" -'3J3 
iqrc qJ*!e elul

op ..l-e d$rJ .,]l ,EilEf irp L;!:ff i.C l3,ss .irptOtt s*,,,"Jl s.s.Jl p ,Jtdl 6l Ja ilLl''i
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cP .i-L1^lt g,n ,x3sjt of r,,+ il$.11., .JSl q.+t Od-c o*iEJ,a .,le cb,,a.ll ,& ,;sl+ 15u:lr
(stevenson, 2012,60-61) : i.l3tltt is"yt u.J rqr.Jisill c.r .ir..,-.itt i," dL $ i*lrijyl

dYl ......... ..c,.6UJt U++t -
q-t tt cryyl ........ ..........drrr,r8$ _

sn.:: y ras3 r++sii$,,c!J3 6^s dr*Jff ff' ....il; :#;ffi-
ol os+ trn0l'i<'ilti d$!l !tLr$ o$*r .cy-L,r.r.r cFl3 i-s-, c*si*r llr yr 4,l+rs:r .+nrs.jl

_;i ot4"o sl ,ttlslt g.E_.r!r i;3r"tt f.o d! €r3H t{.tsiril irLs tl! U.;-V ,ar;1U:yl uaii,l
.4!l}3"

( Stevenson, 2012, 6l-62): o.t qlsUt *f _i$ .1g.t jrlo cltil3
ysj {).5 i$13 l+J OgS OI iF+,rjjl dilitt'ttl 4p r-ri t'i<^o dlji OIS t lS ,sjelp.lls drt.riojl !.,Jr -

.4.,e" Slt, i,.;tsYt gn

cJL .'"trtt JJ-ro eo furti^lt# l.so cljl &-r'$J .4,*rijyl c,t*,S o9&r .r!;$ijld cr$rLtll -
dlJl 4+1" &jts 14. J$+ c&t c+ olt irjprG ,4.i* r. .J$ +isu:r cr r-1..ril g,-" i,,5rsr Lru.

.i,5U:Xf 6sLrj luJtr^, dDLl,.ojl ir i-.,,1, 4eJ,^.. , tjts3 U.aiij Ol /s+ ,,,Ur:yl U-, C#
.Jr5Ejrll Cl+ii,.,^Jlqrl{;;Ejyl SJ.g *s J".$l$ tra ;y&,J Ol 6lojuJl 41n3

.i,'5uft,Je cfta c+L -ii l.d oJE 41t 6fu _i.r*sslt oL,s_rrti -
.4r}Liiylc& \,1- .ilj3 -i3$ dql"l e+,.bt eJr.r ;c qf .rl 6{Bt"Jl ;r.atirJt ip ,',-jtl-

..u!dl thii.4ts.s;rtisjl Fe C J#4 tr. ,qlsyt.,b eil* JSIJ $ oJ+ itAjl ,,rt*t-
tfL. U": +*1rl i-14 cj'+r t* cixryi,q]l dl4d 4l+Eil i," &t .+Jt dLdt !+r::f O:si irlc _

.i++lllyt.,i
. iad{ijl iaut crL4fi.-q fr-aiAyrei+jr lij rar*+u:xtsJ" l+L -ric or dfu cj^rjr &.r!r. -

',*',s.Jt 
rl!.e. .l+r.i cr& c,tu&Jl 6J$ d+ri ctAyr srr:trrb d,'l4J,h4ll tj+Jlis dL^e ep onijjl -

.6++ll cr$t Cr" irtfr,*llg 3.::t LtS*1s

o.i .sdub dt .,r. Jl *iSt Osq gt irsl,,.J,gts. yt q,tit # i.,5fsVf ,& iA dLJt eJ*,,i -
i,4 r.'J l-.r dt.rJl i," r,El $e c;c e*.ii ..;ra ,J-a+ll rq,rs 61 ,6g*i:t ,r.c 4-*+rjjrr rlrj,j $ i+l+Jl

uai:. !ar3 dLuyl JEr o$i3.Jl cjt-Jt 4+b+* ,".1-lrl JjJ--J ,,jr-s ip cJSg e- cJt d r-rs ui. tt

.d.rjt ,:tJi |JJA $;J$ Jisyt dL_lG tlj rLijr\rtt

.i.,;;tslt,Jc ,r+t* J$b 4J,JgJl 6fur -
&Jl yatica o[9.r] 4S3 ld$e .dljolt ,]+-, s& .1pU:lf cJ, i$ 6t iis+ qj^rJl irls^ ft.^,al 

_

.a-}}tsUt"Jr rr+t+t cJE& _i3J ot ofu *Jt dstr" cp @ryl
.45U:Vt 3S 6t gS"1rr5U:Vl Srtr;6rlsj,*jJr jiljrrJr.hLi _

-\1- rg,,rl.tYlJJSdl



Jl$Jl 6!rlJ ISEI .ri:s clrrall ,JLrl & l+Ejyl ,Jo -rti dFl &be dlU^ rdlli J! 43Ul

' J# cjs,i+ 45Ejyl.,Jc i3E 6l Os+ f.Fs.al Oil^lrJl *.J$J PgU: cd'"rs rld!
Totat productivity efficiency 4iS$ {.+EjYl irllSJl :3

4c 6.rlc ag3 rdDllr.oJl gs"+.a sle sLr.JAiJl g.fy f-,,! t{+b d,arl sill LJfuJI i*,,.ill e'as

(y . .1,y y r!*a.ca tt+Xl ) +rgyt L+-tt ,}J +*-i_l rdDl3,.r.al! drlA.JA.ll iHi 4$ll o!$:ll

OT

PT =----------x 100

IT

irtsltl.,r...tSyt = PT Oi 3l

i''gll otrrl^tl = oT

4ilsll dr).i.uJl = lT

oj6 c!;rsi €,;J e+F .Cll ... cJb"lb ,irl.syt s!.Jt ,i;:llJl .iLorJl g,o OrSg pE;l ol eCttiralE

ctlsr.* dlLr.JA.alb drr.i,rcJl Cp J,*ldJl eiJj.r. J .q.!J 4l,6 oli dll-oriJ CL d! d$ir.Jl

!S: c,rts3 dl t+-FJ er+lt l.l"JU rb.Jl Cr LsS.,,"tt OtjLylJ it'ls"ll d;e dittL., $"i.n4;tl,l"

$+ a,:c J#dll OSqi drlA.JA4Jl!.yy ul .dryirall &r+r r;L,s qP l,g.ltr$*l (,rESs ) q+t&"

itllsCtr ctls.JA.Jlgs+r a* Ol iJar o)ol li+,.all d$:1". J .)li -,,t+$l+ i;S:tt tF+'rq Jl drlsJt

.J$U.ltl+ stiuA4Jb d$irall 3l ,3$E.tl\ dil-i.&Jlg3"- U.:*

Partial productivity efficiency l.l"iJl45Ejll SelisJl : j
.OilsrJl rjtorJls &rirdl rs!9 eLr;idl g..9n;,0 i,l i+*Xli is":+tt l't L1j!l letisJl cifri

crl+Ia'Jl rlsl t.rl:J i+SrJl 45l$!l ol+larJb 6tI!l r!r" pri3-,rlr l+ltis.el...l.t"3!t sgntt

L 
'.rto.3.d!l3J 

rll ,,,t^t1^ 131 i,:Ftr,.3ll crirlr)l iljt3l r-i.rg 6t:iYl $tec ol d! 4i,"J 4"J*t-iljl

,dps.o3 tt+.Jl ) .rJi&, ds& ligi"lt et$yl &lJe rr! erls.lioll tJ.+. O# Lj";tt 1$tSlt ,-r".i

€l tlrii*l ,;c ir+ €3ll Jdiill uro u,S 6S- is"5:t Lo".Uiyt ieusll ,!r",L iPs .(v ' ' tsYY

.(\ \V ,Y.. Yr C,ls.ljt) drlA.Ji.oJl ir,J<-" -,,.1-,,Stsle 4j. cJ,arlsS6tiiYl ..;rLic OA J'a3e

productivity efficiency for work element cjr^dl J,ail lptsft 6ptiSl -1

rrJ lrii 41"at q+l$Yt gldi jsl 6.e .rrs &J 4t+t$! oli , 4l+l:j!I g!$l lld ir P,ll s&

gt3ji CC+ !iy.i4 lriJ. d.'J 4;;,Ej! diiii 3l .,gll,a:!Yi ;ulill 8t#i."" .,tr;.rtis qrsi s.s f*,lsll d;^dl

UI+ .l-l i^".U:t eiyu .Ill!3 .G[ij?l 4J- *e d^tll J,,ajtJ e'-,#rb e*,1,4!l 3.rJl l;;-'1 4i+l$Yl

9;.s33 .d,erJl crlete .l.rc al rg,,rJii*i.oJl rsc ou,s alJxyl 4pos Or A,e",jll iP CJtill cJ!"Jl cp ulc
(ot sy,,v .Lirtrtl) .o*!t lir,all di.J

::1f = J4rr Jal.r 4;;Erlr ;crisl

OJ.obJl lrc

_ yo _ C_,rllYl JJSAJI



'

(vv , Y . . vr r-,il-LiJl ) c+ d"rJl 4r+[iil (,Jc jS &lyJl 6. is3,"-o auaj

gtLJl crl3 &!r'Jl cx Qp" : _ptg.tb Js.)b d-Jt , Ufu ,.,.,,,$l di" ,qdl*jyt &lJ,Jt -
.gjLjYt

l++J'!sill rLicl j)li Cr .tlji: rte"Jb ,",iJt! J{J Jbf$J i,:.:!t L.t.rdL ,4.,iitt &blt -
.i^iy*tt

.erl+4lj flrJl C;JJ! d.'Jti {ilrl^Jl 4ieL"t+ytJ +Jt r.lt abu,?,.ilt 1,3" ,i-,,-..-rU &be -
productivity efficiency of the element materials rlnll ;,.alj 4istjjyl 6pt-isjl-y

r!'.ll ar53 (c!llJ{"tl )6U:Yt +*S Crr {*,,ijt cri q:3lt .r!^tt J,a.i,J 4i+Ejyl lptiSjt

4 e\,6l5Yl cP llgyt .rlnJl pl.$,i*l 6pLiS o.u i.^,,:lt olt 0#s ,6li.rYl d L$.i.,*Jl fLxl
,6.piGs r3,^s ) .a&.o .r.r, cfri d! , itrtl i.r"; ,Jir$i. J OS^ _,,.! _,$tl .rlf^ll Cr gt!::yf qfac

cir! lip,15u:Yt ,* -tg Cl 4isJLi'Jl &tsjl o." r(.o &t," C ltsyt rb.JtJ.(o. ,y..1
Uo/oY. :,.,Q L^o LJ_jYl r!,all i-r",,i,JK,iiJ,4i+Ejyt ,-pre:.r1 d! gr.d t#F dJ.Jyl .r!.9r.oJl ,Lr.*l

,Ji"i tlJYl rld fu.lst Ol L-..1 .(\1 ,y..V ,s-iJi,all) 4;cti,-Jt cik:,,:t *r- j,,Dlj,r^Jt i^$

os ei!*Yl ,,,:lis .llnJl uLll g* i.i.r. 6lirYt *r-i pL.byl ,,,t1 trJ 6Ejyl ;.ilS O" {}S a**j

i*ita"ll rt3ntt L;qu 4*s +s: rIJi ,,,tt^rr, ,6tir)t .+ls gJ d) d!: €& y cF Q+t\{1,,,t

.r!,eJl r:IE thii#l uJ" ULI*,ltJ 4+l3jl k*Lut ,Jlg e--r Ci4Jl C|4 6.s,l3Jl 6 rrJrl Ctjjt (J.l iAhll
(\.\ rY.. Y,CLlJl ) :+",:Vt L+,.tt dq3 rb.Jl -r,4i,J{1;t$yl 6ptiSJl g*$ aS^,,-J

___ _::l:* rlnll :i.alj 15SYt ;rtiSt

ptsl r!,nll Lx
r6t!)-J 4r'lsll , tlLsll gr-a j.6y, A:l OF tJ+rjb, il1lt i)a r":ri i.::"tt ;rtojt cijls l3l lLe dS-L.J

.q;U:Vt .rlgig r6.rJ+Jl O.,.riJ
productivity efficiency of the machines ailsdl i.sU:yt 6pLiSll -y

f,.,-15u1 j'-ir,fist-ojt d;riii dllets.l.rs3 6lijyl d+.os o# i.r^,,jjl crr Ojls...lj +puuVt ;rtist
&rJL4 tJtis.4*+tsy1 igdl .,.i L,rr.,"rl Ojts4ll ..14 tliitll sjL,a st SiLii*yl a1q asL":r

i*tilt ,",trUt 4Sb"J1pU tt o-t*1,:..1t Lrr..,,,i3l ,i.L,,,lrl dth,.ajbdiyyl tls:*li6J*S15f-f:f crgrl!

:+jVt Q".tl deJ oils4l lplj,lvr 6cLisJl orri if,cr; ., ;t<tl ,JJils 6Ejyl orr.,rrjs 6.ltrj 
",;:tij

(Y . . \,o \,qUSiGJ ts.o- )

_u:* = aJL{^L! +;;tSYt lrt-lSt

aSt^:t ,Iil,i drtsl* r.p

(o1 rY..V , jJ*.ajl) :t-a gr:lS.oll Cr Oll;g,ilUa tte rlslil
,J"ri f$l ,S i..",-. i.,jLt" c+J ,c.Fliil daJFJl all 4jls.Jt+ t6+fe ,jJLis :i,raraiiJl iItS.Jl -
dfts^Jl o.ra plsjrl3 sla..a3jxll -x.c iils^Jl o" ,)l cjt*r..1 ,r$l irLifu i-cJ*,r LgJ.oc ,j.l.i s .r.lre

- Yl - g'1l.tYtJJr.ll



*:c. Eatjl *rrJl /l gt-ll .tlylt

J* dls"ll oia .1yli3 .Cli^.ll g* i.rr$l lsjJl 6[ij) u.jllL"oll ,p.i,+ll c]^dl &ltt*{ ,J+lU d! g&

.l.ei. u.J'lL^ll sJl i$ 1r" i;tc t0lltEil Osb lgl*^.,lgtii;! la4:

tSL .ff!f 8r$i,o oils^ elS rpbJl ciJill crll ilJlS"lq Letc dlLil :l.,.a,aii"oJl J+e ilils"ll -

e-t C l4;{f 
"iJl 

cjl-aeYl d$i4J i,jL{"ll oia .rlrcl ;t ,J-otrJt 6U+ l! (dLaeYl gio Odrl f.1rr

rilllli i,a,ai:"ojl 0ils.dl lcJlJj cr,Jlt O'ifSlf o$ 4c-y.,r OsSiS .ijl3ill u:!,9)J l4;>.lt o19lft qp

alits"lt ir tJ,'Jt lb elF $e ULln$ OJsL 6.ltcs .i..a,.aii^$ ifts^ll O. &l Ossi tglrtiil OF

t{Jt^iiul os^J lAs (l+irJ,i dgl oJsi l,{.,'trl,j'l 6Y l,la/arreJl dls"Jl rlF lJLr ,/ t&t J#E #l
.rlc &lpY

Production TechnologY 6Eill Lrr".disl-2

The Concept of Production Technology 6r:iYl r++.d:s psa-i" -i
.Jrj+Jt CSI& ,1rl iirutt .*.lS 4 Lr..J,fSJl Ol J^ l+ C*,b ,3*,'l ,trr.Jijsl3 O&Jd dltja

tsi-,i cl drl&alb atJryb t#ll*,y!9 crl;LrJl i)^ 1s3*;" oa [lr".g!jSjl ol 9 &.,]$ dJrllb

JSb 4J OJEI l+li s+eljsljl .,rts!J!r Ls,.J'ljsjjl (Schroeder, 2007, 91) .(3Llilb 6l*lt 6tSY

31 8La.r-i.ll rci\ii,oJl r-dr3l Lil,i,3sl cr{ qF.disll ,,,Is!Jl JEr.i,# .4t+uiyl drl+Iarjl d9 .*s

ClJt o#.,.iJ -,.$l cp !^tlt otiUisYl d#L3J l++elisijl J#l3J .ij.,,r^J!r S++Jl crlLrdl

t#Jt*yb rtJ"JIJ fu,l]l d- &lJe ,;c ,,,h:i Ol Os.o.$ .tFll3 oilt o!:*lt 3l \3 otlsJ!3

iJ$lte 4i+llj!l ,, ilrlsi3l ;9 .* J$L t{l OJE Ol 05.6, at^d'-o11 it;:fi3 6UiXl l++.djsis 'alj''o3lJ

p;.rfi3 glJl 6tSY L.r,rr,.."ll alsl..l!, c,ielnJb +Jt^"ll 6UlYl ts,..gls OE,AIJ.i+*iu3jl

l++d:ss .*+:ll il.rL uJ! t..a;t rh c! i-Eilt glils d,rlf.rJl ,,Js .Lii 6JL!J l3n3 .drLosJl

.crt J,h-.Jl cJU.{Jb 0 jsl 4J^'l ciliIl lr:" 3riSf t dihl.lb -Ar#"Cl 8-)&il tlsisl ih, Ja at qJ'L-.Jl

isl#t i.rl,rj cDt:. cr illl^ il-+ erLoEj.all r3.; ol ofu 6E:Yl l+rells: cP 4FJ.s.,lt sutslJt,

.(Stevenson, 2012,2431 .t+JU.Jl crlri 6t.h: e;*sil 4t+Ejll Srl'r3 r-irJ,tsJl LFiiJ

,J.rJl dil} ,dr)i*Ljl .4s+jts#ll ,Il*,JJbl d,,yyl On a;u @-x iP Ul+e o.o 6EiXl ts".sljsis

(Evans, lgg7, .d,l+Ji sl! ddj.rAll &J$J lr-4 ,J-l Cl 4f#ll &!9lb r&19.r!l ,lrt3!t r6lt

di+lae ot-r3.3 ir3r$!9 l.:l+tjjyl o#.alj ,*atr cy3all lr+rlsSjb qlu'.!,,t1 ollr.Jl ,Jr-l il l3J .331)

o31 .!ayl 4rE cp,,,!,,g sa lr+ilsill -,,lSil -.,!P gl .(Krajweski, etal,20l0,1,27).eli,,a3ll

roL3L,olt i-gjlJ L.y:,1f stbotb J^33..*Jl cjLjl cyL cP j.S ,",1'ltrl oia3 .eiil}gll 6;.9 sp rlr.Jl

Peter cjs3r-r .,Jss &ll (,.lc .IlJ3 ijr; 4SJ .l++J'lisjt -rliit+ Oe$+r elr"ll g;4 6ti f Crs

dlLll clH* ,:rr .f++rUSll g4sir.,4 lfi o-l; ts".Jtisll qura e+l.j Ol ';'tJ O'r'i : Drucker

.,le ;LiJt 14,*3" iJ Uf^Ly dISj LJU$I i!l.L.IJ ;++ c,,tLr.o eU.r i.rs. -.20!l irri.Jl drtrlJJl '"'"fu|

io$- OJs Ol s.,Fa oal3 tp33i-l C Sslstl .,rlSil t#Ic ++r t4l {UHll dtAeylJ 'i'l#ll

a;. LSu,*ll trr,.J,lis3jl gl gl.oll ef J*Sll JJJI l{l Li.r,l ol.rS<-tb .l,.s&lt, dJ*Jl ce$ d$ Cr

.(Schroed er, 2007, 9l-92',1 .e^3+-.ll c:,1+L- ,r+$ dLh..Jl !t* ce 6tsJ,&Jl d*e

- YV - g-,rl.tll JJ+.ll



Technologies in manufacturing t,t:.,a:Jl j cir*;till -,-
.dilcri. 1l 0. +.uJt ,/ &l..aijl cit{F 

"Jc 
}S lJil fo.i.yl r:Arjt c,i 4i:Js!t r:!$[,jlj Ols

sjl Usryl dilJiii dirl rql,otr+.!+Jl #:;;e.vt lii:*es,JSL*A r(i.riuaj afu ob:rldjl ora3

,s<,-tt sti eYYl o-o 6j4.:.r/l 6irritr itLt crs .:sajl o,o i+3 fur-c )l,.al ,,,tLtr o3l drrir"tjl {Ljl
6i$aJl or^J ,i-,,c& tl ciEs"sjb ,gll g;,a:lt 1^!:t ,tslr l!*Jl fu3r.:" 4"Ut ,}LiJl jslr* ,gJjl
i^.iti:t c.tt+r,.JfiSjl rcl*53 .dili'ii^ll e;j,*:l drl+l^e j prrr*j c$b -.J*L.Jf i-L*t91 k*f, 1.Li,l^
drL':".JrLslll o!13,e*l,aijl i,.L^,-ijl L-JLliJ,!ts,: 

os3 {-i,^:t cil}liojl }.4tra1 crs dtl+.]!l sJc
;Vf 6p-:fr L.,ttiJ (CAM) ,,u*t-rJl 6.rL*r+ e+i.a.Jb (CAD) ,,uuLrJl 6.rcL.,^i #4.aljl :,j-,-rti

.dtlriiill oia .i+J Li-s Ct-g- s ( Jacobs,etal, 2O09, 730) .4ilijf LE:g
Numerical Control machines by Computer (CNC) HJ*tAJl 4-L-lji .5srJl f-rijl cili - t

glil O.! 3l ,risjl ,&Jsill e.lii*i &lpyl 6.r.u:. i,Sl-" (r) ' C*.e.ruJl f-r:Jl fut OgS:

&rii#l $J .ijsl-Jl tsi pr ..,jjl dil.J"dl e+tjr cF Cs-! dstisll **t^ (y) .C!6Jt i,^ 4ilij."

+r'Jl d! cljl r+,",!ilrt i r\11. fL;4ls_J,"yt OL+Lll d,,LsJ* 4p,:" {x J:y .srr,Jt #jjt c,yt

oti:r +!s:l 6r.rrJl rss:Jl cryl cp s.JiJ (Jacobs, etal, 2009, 730\..riyl olsLi,.all g,o

cilrfl fuy1 ilt 4++r.:t dilil"rjl c,o .!]3 46:3 fuyt h p. Cl cir+l^rjt js.:r iry,sc qsu

6.lrJl fsxl oli $tli*l cru.(y\1 ,y..1 c $*ro3rb:l).yyt e:L,+ r-sc alrrq+.aj
Lii. &:!t c,& JJ,4rJb ,4*r+tt ctl;l"ajl di+fri .,-\-'Jl , ;t< ..ir*riir.rlrcYb i+#:t c,,tigt .!.61 :,ra

frJt ab.f.:jjb A^e$ 
o-E ).:t^ t rij ctyyl oia le.r,it (Schroeder, 200,7,97) .cfrs.I cx

ptLi.Yl i-EJ dIjJ _,,.*ll cx ,-\.6i.g ,cJiJAiJl ol3 qFii .X;L Cp ci)yt ola ic_x .r.__r: qrs-,rSlyf

( Heizer& Render, 2011,298). LsyJt gl"ijtlr

lndustrial Robot uf,ll. 1l ,'UrJJ11 -y
djUJ jt+l crJ" Ult! '+wo 4$ll*" ii .p ;Jt+c Ja ;Vf ,1U*:Vf jt .rsl-r,-I ,,Ut_9lrl

t$l ) .re.r!H Cl !+o:t elijl flsj Jl e-L*yl r)} 3l rgll .LLiiJl g.o csq gli .r3y3 8.r.uj.c

i,oUi: pl6ojl rh) i.:"t .1 ;3nt cJ+ cJfrs ,JSiq crtj.tgll p,lriiul as^p .(y..1cyl1ri,prr,o3
drtjJ'$jl ,)l3.o .ri is;.-t, ,,r.r.,i, .;JriJl Jl cot-jyl s& l1.Li Js.-:,j sjJl 3l ,l.r1 4l^ lb UJsj-4Jl

'"u-sLr ril . (Heizer & Render,2o11,300) .drlrl*Jr isr.:,.a cp esl cjl.ct cr yolA.,rrilr

.Cl-rit e-s cr,,^ttb e!*Yl L--9J ,& UlEg crpf+ ,'u:r-rJtl e+,al ,',1-l {cr*,, !+.grsrtt ora

+r;t:. a^1stt oE-l+s:Jl cir+ os,qjjJ .,itjyl h ls+ Cl crtsajl er^+ +!ir pgl ,"uurr1 
e+!s*,,J

llL ril ]lli" d+,rsU.all ,'uu,il 6+,al il (.L?!,.bJtJ li'\Jill;Jteb WJSI] cpl('d,..s qJ"oul is';:,

.(Y \V,y . . 1 cor,.r.oJ tul ) .q.rt rat ci]139s ix 4ii- L.J btsj

Automated Material Handling systems (AMH) agti:t r1n:t i.:3r.:" pi:-r
rb.Jl 0F 6rLis i.rtg i)" LifiJl oi4J gS^; ,.r!,"J1 iJjlj.o3 &! c,o:r +ri 4Si: ip Ut+e q+

O;iJl Jil: {++r^:t +tit:tt tgs:l .ra ,:ll3 c,le i$"yl cra3 .,Jar_6jl cJrt., r(r!-,g krh.rl*tJ
oia pl,ir*l C,^ dtlSJ,dJl tilie J,a.:t ,Jl JUiJI *f Ob.(y\A ,y..1s!a:-o3'1rir!) .gLr.';3,*!!3

- \A - .5;l.lYl JJL.ll



J-b 3;IJJ1 'rullll gijl .rt.ailYt3 i;lrY! ila.o

{l+r$ gL$b r6.5i,LJl LiI J$d ,[.:5tt shl,*0lb AJ}..J! J*lii ,llyll A.J",JI lsgll :*l i'"rifi]l

,cr>liU ,q.rL:t dls* dsi ;c Oss Ol 4S^J fi:ill osa3 .(Jacobs, etal, 2009, 732) .,Saril

LiOiSJl {}J-+ te-.J" OJS. (AGV") o<r.s"lt ar;tft c,l+{J"tts .ig-.J" irlj ot S.-J* 3l cali343-,1

ahi.jn-,,411 or3 ,s;gjl ,.J3jl +l$l eP tJ2+l llii-,3 l*s c&lruJl3 r!;ll qljl ei.aSjl eP rsi'6s
.( Hezier & Render, 2011,300) .rti;-,l! ,fA elsill cr[S. .s di-ij oJ+*Jb

Gomputer-Aided Design (CAD) ',u*lsJl isst"'''1 fJ 'aljl-t

il a:ll i+EC *-f.ll pl ei..a3l f$i.r+ ela,a" iA (CAD) ,,U,rlsJl 6.tsl.,.re #^,alll

C;s+ lBM 3 Generat Motors eS# d-13 enlLcll O..pJl Cr ol,irs'Jl d.aij^ ep '+t+l
dlirl +J .fuS{*,t l+rr$is l{.:trsl os.J ,rt-r .+s*bll qrl l4jJAlJ (cruLut) 4+*.+i el-rjrruJl

e^.r3 ,rill e*Uf\ A".fS1 &l+ll pl.ri3r.,l .t,g Cp 3l q3r.,rLrJl l-Lr-r drs il" 4.,1" Jyl aLU,rUJl

oU$ i.rcL5 rr, f",a^ll rSJl +ili p.-l .,-,,.s*Lll A*f,t,i 1'5lc ClLll p+*l fl il".elll ,#$d
.bf.l crlj ep fultJ,+ +Jf cjs-g:l-l dlutfJl issti o-s 

iiliir sl fr'''lll 4stlt" OS^-r cr-r.Jr-'lsJl

3tlealt Cill st er,lri,.Jl L4 1,",."11) o.,${-All f.lii** (CAD) oss .(Schroeder,2007'921

Lo.&i ,$!.5ill o" .)'fsjl r,."ll (cAD) Gfh c' -p$S .,-j..ryL]1 i.il"i sJt #^."i]t ruJ cJa3lrll

,Js dDU"lJt Ljli.st, a;a r*f fi .alll g\,,fr*t ilis"$ lqq llj; b^ 'al ill 09a 'a'all eU'+

&*!t*iJ .Lf+ff ir ++ #4,a1 e\S -rc+ 6l GL^ry u{${-ajl OY UrS Eii ysr lb3 .,-r.3*LrJl i*iL,i

Cf ttr+€,1 i# cl ,UrJl clLi3l O" sEll ,i.i ,lr,jttl3 frr.aijl i^,- cr sl33 gl (CAD) Cflrt C.

o:jJ ilr" sU+l -tns3l gtlil (GAD) e*h # &*d*3 e,r+ll cv'ri4+ll il4ra3 g"s 'cF+Jl 
t4':a

diri illli ;Jlac dltl oia o!r! o.rlr;l .$3 ..ilrl {UU e" +!rcl frr.alJl ;rp.r33 ,43q Qi"rlr

c,3s cr^ dqu U$s ilii:l oia ,i**fu .(Shafer& Meredith, 1,998, l70-l7l) lli" Yl aLti.,Jl

irlst ,",4S uA$ij Generat Motors trS-Ja c.ofX*l ,qJli^ll .JCi- d', ,gi..d{O il4,aill ep ,J.,rJl

d,i, uAis gl crcl!3*l .r,Al lsJ.i r..;4,,i \ t ,;l *3 Y t iF oul;.rll iF rrb C{r.r fr}"al

,.ls^! i;$lJl oia dii-,3 tJ;ll ols-Jvill c,$b ..lrb *l d! J$il 1 6'o oLat'c"all o4l il4ra3

. (Schroeder,2007,93) .i't,olji3 sfiil $!Cll oia ,Jc

computer- Aided Manufacturing (cAM) ,-r.jr-lr.ll i.lsl,,q 6s,a:1t -.o

crJe tJL#Jb 6t3r)! or*r". il4,a31 HJ-LrJl fllsirll Ja (GAM) 
"uurLsJl 

6.ls;1,r,!oi cij.aSll

J*# 0S.4 Jl irs .+l*lrll tlsi-,| ,fuL CP dlJl 3+r,a3 eprb"ll 4i9tl,rp #siJb OJts"lb &!yi

o,l4eJ,o.. gfif Cf Ldlilt dryiJl jsri gl Os^$ .Uri,all p\stl drl3 drhS$l 6l3il $s ic-pr o$l

O"i dU\ pLilj. s .-.S*LJl il,F 6JLt!, dlsl ,ilrl d! dSr-" Cr l!9oJl isJlg t{-J} oaJrajrll drl-.+ltijl

ieJr"+. ui.+t tlsi.,t+ i.l3t-o.o otcj^;" Jl #t9e ep t6Bit * ,.,X1 at+i4Jl #El3 €uy:Jl

( schroeder, 20o'7,.i,t. G+ 6uj! 6lijll drlru u*r..F3 dlilt; ,qutlijl eJ,.ljl 3l ls".slisijl

dluhl sjyt Lbssll a,a.:tu; , drl..r-,lsjl+ C+l,aill 4tl- d9 ;Jb#Jl rJ! U,f*t (CAM) J#fu 94)

..^.$l lia ob .p",a t^s et+lj d$lll ci,alb Lu.3*.,1r sJ"h#.^Jl olsr.oll iJlr^Jl olaid 13l! ilr,alll

,1 lx lfrrfu irs,a+ gl+iiolb e!r.!l 6Eil ,J^ituJ '"'trl Cr i.tita ot5 ,rq ylat! ft4'a3ll ee

- Y1- g-,rl.tYtJJA.JI



;# $*l-d! ;rr-I1/l ggl,'Jl "*p*Jt

(Russell & Taylor lll, 2003, .Cl,.ar"yl cLiiyl 3l il-.a.a:Jt cp dDqr.:Jf dr-,# ,L.... tfi {l,af.
. tol-102)

Com puter I nteg rated Ma n ufactu ri n g (C I M) -..pLJl+ &tsLjt &!i,. :Jl- 1

"t^.i", 
,dsri& crutg 6.rcti cDs cr ft"rsi" ..lr.atic o,a.,2,i (clM) cu*t.Jli &rqor eJ,,aljl

,i-,,cu,-ajl a''iJ,wtb , (cAM) r-re.,Lrll i.sl,,,q eir,,etJb , (cAD) HJ*L.JI l.rt*q i$,.,r1 :crle

.(Schroeder, 2007,92 ):;Yt ,JsA& gdi. L^(s ,i,!*Jt LX6 S:.-lt LtL{iJ

+s*l.Jl+ &l<':^tl er&,eXll :(V) Js.i
Source: Schroeder, Roger G.,,Operations Management,, 3'd ed.,

2O07,P:93.

Factory of rhe ,J+it.,.Jt tlo",* fuust lcllvt; -.s*[rjl+ &r<rojt eri.dJldii"-r dlLlJ
gtl,4.Jj i*,,1"-ll LijLEJil dlriisl ili ll (CJ&,alJ1 qr^l i+ilir aj,-,jJl CLrij....Jl e,4. ,-ii+l , Future

,J+63,,,,^Jl 3,... cP f"; .+SUJ3 A+$i ($,.tatjl 4iLeJ ,{AJb LJL{..itl ,!t-.16 6gioll frF,.j )
.i:lls ossi di+iLr.Jl el." cfu .r-r.3*rLrJl drrJ:i'ir qgs"Jt, artyr +r"rs:"I cjl,ajyl crLrJj ,!L:l

'a,8i cr o:+Jl t&'itir e^'&lsi.s ag:ti r1j,":t 4!u{, oariJb $,a+rlb c+i,aiJlJ -,,tsi!t-r r*4,arlr
Heizer clr"s .(t Y . rY . .1 rir*sl3 -,,t+.Jl ) ..oil 4{+ 04 ei.a.Jl LlL.jJ fus+Jl i+Eg C-_l

iHJ .lc*^ijl oa ctriij (ClM) .,._l*Llt+ &t.1olt e+l,ajJb (FMS) O.x]f eJ,,a::t i*g:t gt Render3

J cAD) clturlr4jl l++JlislJ .rEi& g+. \-r*s r+sr 6rsy! ,db gsji \u.eij,j. e+.:+ 6Ejyl
(Heizer& .ft+.!l i,. e*b .e.r"l gljjjt irl.rj g"o &b:lJ (ClM J FMS ) ;*.B.iy C.l-.: (CAM

.Render, 2008,275)

i.rel,!

dJuhI

- r. - g_,ll.lYl JJ,r.ll



.rt"aiilY t3 i;t.rYt 45.

,r,.rll siJ{Jl iHl:llE
du,,asll d,rill diut#Jl ,93 ,Jc a+ij+Jl {5urt leLisJl rJ,Jri e..Hl dJldt* d.rr.Jl lu eP

dLf"ll fJiiAIl 6ts qj4,all gl LJo . Y. \ Y 3 1. \ \ Oi6jj,,lj,3JE+ Jl dF-dl cDl+- gb Cr te+:c

drll'.^lb,its^ll tlsj-tiA+tljl dirr.Jl lqY.\Yij*,/J6t.\\i:,*6tsY!4+rijl dihrjjlJ

Or i+ij+l l,*+rjj!t 616{l lf1j. ,1 qJdLi1l .eFa i.,JSJa,r .llli 49 t "+*ii, .llr&Jlr 6++ll

,J4,a.rd*,rJ.Q.tsJl Ls,.J,$sill fhij-rl rr; Y' \r 3,a.i1.rrJl lruli<'ill plr$,rrl .1!T . \ I ri.lr$i*r

:;l+t dJlrtJl

.drrll J.aid at;.f::Xt ieliSJl - I

.(Ofl$) dt-Jl crL J,alrl4*+lllYl iptisll -Y

.rle"ll ;*aiJ {;;Ejll SPtiS,ll -Y

. digll J,,ail eJr".lllYl 6p[iSJt : \

J y . \ I glj*lJ &jr+rll 
'J"r4Jl 

J ct rll J',ail 4Fu'iyl 6rLis.ll rj+lri &utj- sJiill oia s.r

Cil,a:ll Ls..djsi cjl4d,",l # d-Jl ,"o:tl i,pEjYl 6ptisJl i,i# (\ ) r)s+tt .cJe.af$ c;"rr3 Y ' \ Y

.(Y. \ I e) &ott erd,alll l++Jils dLaii^,ll .rr.J (Y ' .l \ trj-l) Q.trlt

Y . \ Y 3 I . \ I sij-J +qSl,1,.'.t dn Jl J,ail 4FEjyl SeliSJl('t) ds+

+!|f*:f lialJ rirll i+S - *r-:t-'tt ;u:: ljr'Jl 4"S

i;;;,,::;:3fr T:il
+\Ut 6.4i1 rri\ i-or!

1$
r- r"riijl

$l

Y.\Y TJ.

( 4lFll l++J'USll pl.tSr"J iti )

Y.,l \ij-l

(+!sllt ts".J'$sijl fhil*l dr.s. ) di,aiJl

6plisll

4FEjyt

Jl9

cJL-ll

6tsYl i,,es

(6os)

6pliSll

4i+Ejyl

Jl9

dt rJl

4*"s

6EjYl

(ios)

T Y,V rAr o\,YYt \1t10 &vl

YV,{ 1o,YVt tAr 1o... O\,YYt' \qt10 ,;rt3ll

Yl',o 1.,YAY YAY tY.AA t A,A. \ Ao t t EJEJI

\1,1 o1,AYo tAY Y \ V1T { A,A. \ Ao t t rlJl

1Y,AV Y \ oiY lVAOY o.,.\Y \oY. Aca+lt

- f l - €tlrYtJJrall



:e+t4 (t ) &+t r.1," 
gry+l

&s $j,43jl ts".J'[si d*itr] cJ+,3 Y. t't Li* r:" dsyl Ci,4tu d;rJl ,-:r: i,5rsyl irLisJl gl -l
V't',\.V ),Jt dr-Jl J,,ajrj4sEjyl SrLtsll c*ifl i,,+rsp,( &1,,, \6rry o\,yyr ) d.jtS

iy; o:s3 .+!s.tt e+t,a3jt l+.,Jltsi ,j*trr .rl d!J33 y. \ y ii* cr c1slt di, i]l dri (&ro \irr3

;lri.q orltjl $ &j J,eil 4r+EjYl iptisll 61 6l (%tY,v ) Cl,4ijl tl^ cDLi {Ftljll+ r,ijlt
.Ci^!.Jl lia el /+rsJt trr.disijt ,J**rr ur cjsltc!.oil DLi (%r y,V)

os (&lt\sr..e o\,YYt) Y.'t \ ij* cxsjtrt Ciail dr3 &Jr J,airJ4F$!t 6ptisjt ,",*! -+
(%rv,r) JllsJl ;**i o:ts3 .c)raiJl o"ij,)Li y. \ y ij-J (&tc\irr3 1o,yrv) ,.l cgtt g1r

lc..JllsJ drr$i 't cl ijl l{J (%rv,t) i*,,j. orlrll rE cjrodl J*airJ 4t+Ejyt 6rlisJt gl .;rr tia3

.&J+^Jl rt{r4jlsi Qolt 3*i,!aljl

*s (&b$s3 [A,A..) c]-l J,ajJi++lllYl iptisJl cLils Y.'r t i.i* g* &Jtilt .J,aUt pts. -6
l{l$" J$ tp'tu Y,\Y ij*, o. d.aijt o"ij dyi (&tc\ss.s 1.,yAy )dt ,",.riJr ocr

ep4ile dJlS t.le dl.aiJl ha DLi (%tr,o) i..,,3. crrl.r-;! tidrA'Jl disEjl 6t o.ug tb3 (%yf,o)

.Y . \ \ ii g.. cj.aiJl cpij
dfii t^-.l,, (&b\6s3 tA,A. .) Y. t \ ij* cr 61btt d.ai! d.rJl J,,ajrJ i,1arsvr ipLisJl crjts -t
8ll'r;,51 (%tr,t ) lul$..,,s 4p,tu y.\y ij* g* d.aijt o*ij cDLi (&rc\6srs o'r,Ayo 

)
i-:* g* d', ijl crfi dlri 4Je &jts tae (% t r, r )i,+4! y . .l y di* ir e.!rr Ciaiu &Jl 4*rs:r

.Y. \ \
l+..Jlts airrgi cti3t y. r y ij.. Dti .rtgt $ dLarjt uc gl L4l (,r) cJs+I g*.8*! Ls -r
d#L3 r+ j[arjl rJc ueiru irtc arpu,alr oq*tjl oy ,LrL; dE.Jl g*sc liA3 ,i+stt cp6ljl
y 43rbJl t;+J'lisljl 6$ ,O+l"Ul -19+l,Jc is. j":r uilsJt grti3J AliJ Si.aiJtep +i3lsJr dt!+disjt

6Yr ,pul grLtil gt3 zu3s , :r*^ ,J.cro.ll rsa c/ yyt 6r y! .irsL'Jl cx 6-rrs rr.or l! 6uri
) OSt tt src irl'rj Cr p-lt;.O.rt"Lil Cr 0s4^ .lre J+sl cJii*il dl .i+ ptrJt gt}ilt c,t-,tr-
i:,*Jl olgj (%rv,v ) i#,lr ortr_]t .r!,JUf i;1r::f 6t yl r. \ y {i-r Di Ct,..I lln ep ( dDli&Jt

plr.i:-rl bs t. \ Y i,i-,l otruA4jl isr,r; I .:!i op $r-Jl ei..l,rJ .y. \ \ i,:-, grc ddrs r..e

drl+J6'^Jl o.rlr3l il ,ti*Jl oU dDLi,r.Jl os iJt5Jl 4y*, cr 5t i.r",.i. 4-.3JjSJ C+.i,aljl Llr..Jijs

.(%.,vt )4t"l+ dDEr.Jl drrlgl 0*r ,;(%\t ;!--&
Oits.lj 4J+UjYl ipliSJl : Y

J Y.'l \ sii*J (cJut crL J,ale ) oils.lJ 4sujyt ieLisJl qgs: ftilt r3a ef .Jsuli*
ictis$ ft-ltta d c*.1 .ij-Jl cl94e r.+'^'.J lctliLr .+s aloJt e+j,,4tjl lra..J'lis d*&i,J$ cEl ry. \ y

i=liEjyt irlisll C*+ (v) cb+tb .1. \ YJ Y. \ \ 0Sti*lj ;JErji"ll dJ',4ill 0#L 0jts.! 4J+EjYl

.&Jr:i.Jl d"r.lJ (LJt Jt .r"L +-:" ) C|S.JJ

-fY- rp-,;lrYl .Us..Jl



i+."J

jr..rJl

(%)

Y.\Y ei*

( &ott lriJii<'ill pl.rIr,,"l .rer.)

l.\\ ii-
( &.rr:t rriJti(rl flsl*l ClrE )

claiJlipLisjl

15u:Vr

(i-ct*\;ry)

Jt9

dltre|*l

drn-iijt

{#
6liiYl
(;og)

ipLiSll

ar*1tSVt

(ict"\6s3)

l19

cltcl*l

dr+il3Jl

{#s

6LiiYl

(i.+)

11, 11.'11Y tY,ttA tt^ \qr10 &vl

iY,1 oV,1' t Yo. tl,tth ttA '\ 1110 d[iI

Y1,o o{,.!, 1Y\/ Yr. AA TY,VYA ttt \Aott eJ$l

Y I,Y O.,111 T YV Y \ Vl1 tY,.tt aa\ \Aott ,r-rlJl

't'\r1 o1,ott \VYT lVAOY fY,t\Y t94+ ll

*',;icr ,.r.31.;l1 Jisl1 /1 *,11.J1
.:t.*riYtj i.;ttlt ity

I, \ Y 3 Y, \ \ c,iLJ d.ii$ll,,l.r.l (JUI crL J.b) gilS^ll  +Uill irLNl(l) Jl\

:oft (t)ds+ll Cr !r)l+r

Qrsff e+i.alll l++lttsi d#Ll ,J$ Y. \ I ij*, ir cjglt d,aijl cDLi, gils.lJ 45tijyl ieLisJl Ol- 1

ii* g.. &lt .)r-itt o.l (4et*,ll$rr3 1t',1lY) sjl cs.ij-j gsrqj (1et*ll\6Jr3 1!',114 )d,,jts

&S (%t1) A+-+ cr.rlEl .rl Oils^lj 4sujyl irLis.ll gl €l (%t1 ) l{l$. -xii i[.r..rjr3 Y.\Y

L+ii irr.r..,;Jl ola e,r$3 .Y. \ \ i.i-, gr. d',aill o*ii eP 4Je ails tAe Y. \ I ii- Cr cjsll clait

.l#L: cJe 6c3U lia3 (4jsL4jl dHili drbLll ) ddiJAll 4*s .rUr.:U ( 6tsYt 4*"s) ot+r.-:l B.rtill

.&JSirJl ,Jltill o.i $d,a3ll &sstt lriJli<'itl

irr.r sP (ieL.Jl\i\, tY,t tA) ifts^ll 4sEjll lplisll crjls Y . \ \ iL, 04 o.ltill diaiJl ef -?
(%f Y,1) Lulrf".,,$ 4r".tU ct.l Y i,i- gn cj,aill gr,ii dri (iet"ll\i.tr,3 oy,1. i) .,J! &iiJl

l-4e (%tr,r; i-*":.v.\l ei*O.o.rllJl d/aill 1!)l,dirlrjl $Oits^lli,,5tSUt Srtisll 6l,rir.o1

tfS i.t*j i," AJL" r;.tS^rt i,,;;,tSlt Srlisl! 611,r..,/l oia3 . Y . 't 'l fi* g* d',aill o,fi cp aJe d,iB

dlJlslt ts".J,!sjt ,i**il i+rirj d!J3J (dDl$^ll) a.isL"Jl 4ri.l,3 drtrrL.i o:liijt, (crtnio:t) 6tSYt

.&JSr.Jl d;t.lJl cri t$.atlj

el (1eL*ll\6.s3 IY,VYA) Y.'l \ ij*,J 6 &Jl5l d,4ijl cjri urtS"tt 4FEjyl ietisll eils -G

ql (%\r,o) l4.1lsl^ -*.: !,,u cY.'lY i,:- 4" J,aul (J",ijJ (dsL,ll\Ss3 ot,.V.) c.i! O*.

4*fr o:U Uc Y.'tY ij*.J. d,.atll hA cJHi. (%v'r,o; i-r-,,:.r crllsjl l3 6its"lt {5tSYt irLisJl gl

- ff - r5,,llrYt JJA4JI



4.r.os''"ir'rl '''eJtl o-lspJo.rlr.ll .rEst+.Jn'^Jl 4rsot Ji$t+J.y.\\ iig,.claiJl +digs
.'ou','rjl J^LJI d C+l,allj 4l. riuri<l pl$i*ld! eji C+* (tist lt d[n r,i cileL*) dDlir.Jt

d (ict Jl\t\J tY,. tl) oilsdj d:Ft$ll SetLsJl dils! y. \'r ij* cr g.Dt r}.aijr os r.ai -r
(%Y\,Y) Q.1lli4 *i: l+,',:r-l (i-ctJlBss3 6.,111) Y. \V i.:* cr dtaiJl Lr.fi lDL3. detl i,fr
cdlsLe Y.'tY ij-,9"g.!l d,aijl dyi(%Y\,Y) tr."+drrlrjl OjlS.elJi;1U::t lrLiSill 61 6l
fu- g" Ll,aijl l3A ,r.l oll.r3t rl c,,t+rs.:t i,,5 Ot L.^hil .Bjl+J . Y . 'l \ ii gr. cji.aijl ql,di ,Jp 4Je

.Y. \ \ ii o" d,4ijl u"ij e-iirLi. (ijsLjl di$r,i dlLeL,) dDlirojl{5,,,.'irl r^iii cy.,ty
i-:*.Jys (8.s3 v1. \A) i,^ ort.r.lt rE (oru..Jt) 6E:)t artAs ot (y) cjs+ll cr.B*! Los --r

ir^ (dDlir.Jl) 4isl^ll dli*ii &b1,4 rJ' Liiijb ry.,ty il* ,j (irs3 lvAot) sl! y.l \

d,ils.A!i..".tslt irLiSJt drjts3.y.\y il*.,.e (4sL* \vyq) sJl y.\\ LL Dli (irL \vV\)
sY. \ Y i.:*.lyi (i-cl*l\is3 ol,olt) ,J! ,"-.itt Or. cp (isL*$sr3 i y,tlr ) y.,r \ ij- i
[nc Y. \ Y i& ,t $Y 1,1) 4#ji ort.r3t .$ it'ls"ll 4stst gl .rt (%y \,q) q)l$r J$ lt"iu
aif,ai J i!15 liul:<rl &J,.+^ll dhr.ll thii-,| c,J! dljl ep H+-Jt etlJ .y . \ \ iL. {Je 6ils

.4it+ij.

r!'oll ,fil i'5tSVt iptiSll :f
l++rlls: d**{ # 6l Y. 1 \ ij-J .rlioll ,ril a-l+tslt irE$l 6l!i*l+ pgi* {Filt ora os

0rriLJl ggi rt3nr l;;tsVt 6rtiSJl 63Lij i o.q-o .d#Llll e+ q,l Y.'tY Ij*J e!Js3 ,LlsJt eid,atJl

.Y.'lY3 Y, \ \ sjj*J,3Jri.all ,J-aulj.llrll J.ail d:FlllYl ipLitll i;#t(f) cjs+Jls.qJJ,.aiJl iJ".,s
Y. \ Y3 Y. \ I siLJ +i1S:t (.!i"..t rlJ.Cll;r.alJ 4pU:lt ;rtl$(r) cJs+

1#l

JilJl

(%)

Y. \ Y;I*

(4ott tir.J'$sijl plrIr,*l rrl.)

Y.\.l TJ*

(Q.rrtt lra..Jfisijl flliigl d+s) ,J.4ill

6sliSll

4FEjyl

rl3rll 15
(#)
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