
dUJl.U+U i//#trhJlrrdl tl,niillg olhfliJee

olg{l sJr 6;h{itJl i o6 lsix sigmal pl$irl
6r-+Jl- df{lell tsrtitl d..a -,+Lllg qsll is";J d a,i+Cc i.f.rl

srjJl *r rl++ll l.1r *.r P f
6;'ra)ller-1hll a,+ii!l ASll '

: gdAirrll-

r-l J-6 q+llilll #f-,Yl at.r:,i-G A-JLJI rl.ri .,,:,,* * -r+yf iYl W 6rj+ll .,le 6JLi*Jl # L$,!,-ll .;!l*'Yl 6i

e+l^dl 6,134. r& 4jll-a.yl a1t!;Jl olrYl 3i r-rl Sa (six sigma) -.cl*,ir el-LiYl, er3iSJl cra #3Jf r-i"i'S p'lc eP +l+-yt-

L#+.,,rll ,/\JL*s tt++9 i.pr.::" i-lr.s t{+l#b r-&J15. r.r r-iJ e+l^rll (fi sr,rl# ,J.JHJI, pr}iYl d.J,si J{Jl gr '.}al5i! ai'-.}s

et.ryl O*jl l.ilslt d+Si dt:]r,.s Lpt rt-LiYl r.r.c gls l-ls J3i sigma .r.rc gts l-^ls '''i' cg;.,,.riJl 4Jl"e frii e+!l^ -Ir":-tr

.,jLe)l 4J+$Yl ipKl 6rLrj ;rl L,i*.s 6rirfl Xrlnl

Abstract:
That the methods used in quality control have the greatest impact on the performance of the process The

use of traditional methods is one of the reasons for not revealing a lot of defects and errors and the

method (six sigma) is one of the most important tools to control statistical qua-lity of the process and how

to avoid waste, to reveal the errors and dlfects directly in the process and to determine their location,

their causes and accurately and to find ways to improve and continue monitoring the progress of the

optimization process, wheie the greater the number of sigma, the more the number of errors is less and

thus reduce the cost and time p"-rformance and quality improvement, in other words increase the

productivity of the business.

,i,e $ll

*:t*lb.l.,.hl u,e ,.,-rtl ,& qou,allg i+ .ill cti,t^tt e Cl A+flb L;tttlt frial-il1 ir" #sl evJt rsEill ,e'rl

ir- oJ^q ri jJjris #h^t d+r1,rtl 4r..!rt 4+-u"ll (Methods and techniques and strategies ) crl++i1r^',Yb

6r,S# /at-cll O#,,rlll4lsll HJlL.,Yl uUii g.osix-sigma 6r3ril ,-r.-d-! .c!Uls'b 'U!S" ir *+tl L y ol;:&03 sLoS

f33.i* 4jl ,&,t- . i.lEr-oll crErls-cll ,/ J+S ds*f.i dii** .Hc six-sigma glL,ar i.!l-o .otrt^'lb ol+3],oll cot'o'sll

3i .;!,-:Vt ri. ul,Fs"s a+U".t 4ir} yi 3a tr sprarll du'jYb .#Jl#ll dlFiil (,le fulJl -o- e,LJ;ll ' ir'tl

eiigl cr!$ Ob .crl-$,orJl 3i -.l,-,atirJl g,. i-cjr.;, 3l ot-3t .lt iF erJ'.-"1 1+-,lll+ ,!*rr'j:ll lE si dniill sl r-llL$l 
- -..

*;^1- rJo lr-o:oyr.1 eualify CurveSr-sCl #rto ,',-l Standard confidsnsg'.J*,,l"Jitl Li3ll dLur +$3 e++hll

4*r-..t i++{1" Lt..,;! pt.ri:*t o.ur}i 6ill 63r!ll sl six sigma Cf +qll 
"Als 

, i++ cr:l ,pt+-lt tilFiib !-{Ji,ll

jo t-o 3l Zero-damagepi,all , intl 3l 1OOZ, 6.rsrl l! Penetration and accesssJJ".aJb dliill .i$s: ,ht oF

.,& X,f o+ , 4qt*rll 6rs#l Ca5t i,,c six-sigma i+"3 {i,,+ir uCt.ai dDE dlua 6i-i al d! ijt;! ' 'llli sl! -*Jel

6 O+,,,rilb ,*JrLtu Lrih r,l1+ La^ l#LJi.,,. dri ,,/ it+r:.ttiJl 0itriJl J,as tQl cJc q'u& oas's rrst+ s# d4s 69..,!l

. 6JhYl ,J"" {*iS d J# ,IJls , 1Li3-Yl ,,Jo J*5 'rite &ls:! d! er3: Alls
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sd!&ll &[adl///UE&4H| *dl a@nllg olla)l@

.,le 6,-::dl q+,,,',("U,.,1(11 t-4-r J!.a] 6lUY ,j]f ;iJj'lf ora .,at"ojtsix-sigma Lqs: 
"'tt- iBJ ''''"11 pb si l!

..,rii ;1t1 Llrlri ## rr six-sigma d+ll ,.;ll dtlsJ,iJl ;i ;r tiur ,e-ils,ll .i!tr,l*Yl tt+ eS c'J!Y3 ' yb ill"j
,, t. t^

JJ,-1^11 r-\ urg,:r +hJl J3Li: r.rr:tr Jg-"lb i-., fr-:t 
'.-.,.*r..:r 

e+s: ,-gj,,J,sYl 
"J +-Sl ,il I:;;

rii a*# J+yt -J9-:-11 ;u it;J1 "\=:ls:l 
Saul ,.r-cl! six sigma -JJ*i ,i+ilris s-Idl1 clsl i3t-ii r-fi "-'lt':'ll

.tit;,-=db nLrU.r,"Yl

,ildl a.+r.oi.,dgill J$etl

j'd.rr,lla5ril I

!+.-ll ,,,llUyl LLr-a llsj*l ,;,:,,,,j a+U s+S +JfiJ\ ;.t'l^e e!+l rr+ d!1J ASJ"iJl rl.r\ ,;rli11 / "''," i:g* +"S

6l.il^rll tt--\ rr+ dL4Jl 6jul d€-re crle rL&Yl1 d.lJ!3 ir:Cl ,,& !t!ib SJ,Li,'Jl c,.e Ai+$ill t+L)ll -'-s pi -

diql€Il ; sa-:.Ytr3 A-i{i,,*11 i-dl ,-E}e.i .ll *.3ri ! Lo;r+ Clr ' cPCl 'r't--Ur nlJi-c 
'J>i: 

c,1^ 4:'le []+ujYl

. t5u'iYl

,ds1Jl Jl& .2

!+.Jf ?#U!1 ,,tar^ 93 il:,fl r-frHS  +,l:ilSix-sigma '-.rjJ-1 alril-l-r 6r:+11 ;a;tr-o tAll'i ;! ''''''11 e.rrj+

, 6.rjnJl (,le ;JL:,,JI .# t1pJ 4+La:! cl,rL pls.ii*! UlllS d,ri,,all L:+r-ll Ji ,JtXll a+r,,+ s-^*"J td ,;l ki pEn-,'Yb

.rf gLa3,ill ji ;lfr5,:t Ol-..J, kr$- gJg, U*fl a'+-I'::lJ',U.'dl cJr Lr4lXlb 
"Lorll 

9jr 'ji"'sll *Li!'lY!9 ''u|ll r'i*nSJ3

A5r:lf 4;ry,rb dlll ,JSrj.# Cij.ll iJe. ,J aC4lrJl t:f+Jirl O*,,rf ;tilLr.J crli,all ','Jr-^11 6.0 i',:'o'lt 61,,* "Uli''A elrYl

.'-9- JJI t{"i'a:J

'ds,t'll ry!.3
i-+ilt crJe 

,,U!d p.rca ar,Lor.ll u.$^ &riijy a5.:Jf elli i crr-illYb ,r.Ji,Jl Li^i,sJ Six-sigma +.91-l pl'rii*l oi

. {J"" ai us. c}*s d,tl5.iy! -.jr*.lt gi..isl LdYl AijLasYl 6hY1 ,re( Six-sigrna ) Ob , i-i{i,'*ll

,tislJla+oi.+

O++X gr ;,-iUJl Reduce costs .dfsll 
":ri:. ol A+!61,,*ll qlf:! six-sigma ;jl3 {l^^i ,rb c3EJl ''''rt1 91-

crr5! ,i3;1.11 ,ti LJgYI t1fiiJl .+]lsl,rl i-6UyU3 ,1..,t 15 .Cij^ll .Lr-'lt ix rJS 6'r-n ,P 6J!"""11 {;r'r\tr'\l qrJt-ll

i,.o &l ;l &il'x .ig* six-sigma 6^1x ,.!++i+J i.+:sl ' ;rrs1\ 4-, %40 ir- Jsi i-"9:"tt ' i 1<1 'ousll gi c't*5rtl

ir,9 The real causes of the deviations c.,G!rj)J ;.+i$:ll d.l-s*"J1 ui*"s1 tlJij ;'^I::' aY J*S cW q 1! %10

. a;ar.:f" alrJ i++J'all crtilrlYl 6:+;s 4JtJl c''tilpjYl Ul'- |
, dsll u.9&i .5

six-; i.ot:Jt r$tiJl i,rJ...,',r-,1i1Lal'lr 6+!^1b-,lrt a.oJl i.ca,o:-o sle ,-iJijll Ji..ll a$- ol tr':l'rJl prrt"'l

.k$l 4 i:s:,,*:t 'ijllJlb t<..,b1! rt.U,' Uc, \-sl.la'b tF*"ab sigma
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dtiJl lJ+ll ///utolrl' rrfJl rlaillg olhll*tp

6Jt&l ,9.,L Cp dlJlJ iilj.Jl rhi #*iil XJi 4+ll+ eL. ir,rYl ,.3fui ptrii-l .,le &rLll r^irl rIO slnrll ,js^ll Ul

.J*lsi) six-sigma oleri ,lr{'iurl.r esLdl fE d iigl"I sJlAll e;Jll i-iJr^l Jt^eYl j*^, e lr., ,r6i ,} l-gjJr f*$r
i+l^rll 6Jd i-i.}.J six-sigma J slt arYl .'$l*,,Yl ptt+'b i:+r::! d,qe .5-,J &&il !*jl.JJ1 dtrJ+*^tl ,l.r..il (sj.;t+

.!s otllr-:yl Cir,a:f {+-lj"ll c!l+,.Jill e*},er c!t-ti.i:r,*Sl .l+..,) l4rtillb -.k<J-is

: ,,,-Jl .r3.s.6

.Lsi.,*Jl oWb d,ulrijtste dJ,.rx (z0ll-2010) rt .! L.!Jt 6rr cr.r.rr :4S$l ,r3sJl .

.U' lll -q+oll .J#U\,| di^,- - ,,,rd!.1 qsJ is_p,JLr ib L.!r r& ,*.-ilt ;,-:!l :aqls.:t tr.Jt .

.tfrJl H{$l : (itill rlnll
Concept and important six sigma 6o: -: six-sigma a{.a'lo pgn& ,I9i

.*E $fotal Qualify Management iLu:t issCl i;l.rl dLr # i-.Fll i.grryr fr$l$l .r.,1 (o)sigma togja rl
crt+.i,Jl .rl+S oiq e+. .'t-.,,U iUi:f Oi.C s-.hLlt OJ.dl o" drrlr+r[dlJt ql+ sF i.,fu,.yl &.,3i,r" iSJi ep flJ+i4ll tra

(Thomas,2010,p 97).;$ii..lt 4iJt.Yt t#te!+l sle di#ltJ qrg a-1.otrrJf

Definition six sigma 6o: six-sigmaeir..,pi

LilFiytie 4.tySl o j4rll lia O.*tL,asYl I,i'i ull $J . ;.rdiJi,yf q.+.Vf ei,s,yl U )rf,e iFl;!1l , iJ - tl j* osigma
q+" i$" cJ d*,tjlJl ,re si ,",1.?,'i1l sl oj$t 3i .:!n;vt , i. ul .y&jrs t*r...t lsr..,L 3t qordloll .,ilFjyb . n.,t#j1
dJ,arx '(?ll i{i ,}!,* pL ir+" r& eJii L;trl ii',rir l;;{& r5r-. osigma q{eLi .6.rsi.ijJt r-il.u)J ii.^tl+

ilrill ). q-"$ c'3s,,.-iJ Lits cliL.s OlJiYb 6$-+Jl d,r :'Jr L-,atrlg-4 ..;;*S .r.r 
"Jl 

r-r.ti3i r:rt-a.ris erLf.i,o s-ie
(26oeB005.OJJiiJ

,ll$ Cl+j,i o! i#le 4fubJ &Ll*,3 t#ii l- !l- eJ 6r3s.jloJl qur#ll .r.rs c.ro$ c& 6Jrl3 6Lr.r^tt 6rof 4s 6o i.6g o!

(208s,2008, q+Lill) . +.1+.ll o. J,lilt iJai:4. quiql HJ+rJl

d-adl fur 0*r6lJ crUl;$l u& ".q Aware of a systematic disciplined4.a:" ,f{1" * Cp {1!o (Six-sigma)

Urill O:r.4ril 6hl9 {-5"11 i rsrtl fh! 4*l{n c+6o .lr,"li"ll gc r-ilsj)rJ -,,,.h-o ,",s,,r& p3.J JAJ er3grJl on qalr3b
ltuis o*l-Ljl c]!u&,q or*J sJtjjtiLg €|i,ajl ,++rijl iF A+Lrll ,={JJig rtltl sp OLr4tjll 3i ilt3t Ot+*r , l{ll+l"e dc,

.C3j4ll

(F.Robert,2008, p279)
gl j-tSt JJEsiJl i;o c.r.lfi t4-:tfne path to perfection dt*Slldl JL.oJt r*.1+ 6o li*ll ss+I G. \Milsn ei_,a3 o :

(100 ry ,2010,e$ ..",1,.11 dlsll i,^J dr-sJld! c,ytr
' it'ilL ajc ;+; lia3 i-otsll J+e .Jt"oyl Ct" # perfection dtisll d"6r: "& &tt e* 6o O! , it,*rf gt#l# .,#J o =

(102 ue ,2010,51 .i.a;i or$ 6 uf (S.4)

. Ols.Yl Jrg cJtasJl nJl ,n 4',fllQuality 6r3all g,o.;$ e.UU"s s1ri 6qre cr!gr,. ep 6o t-lf .,r*ff .
(216 en ,2010. o$rL sjl*ill )
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dlilt lJ+tl ///sreblt t*Jl rlriillg slhfliJp

: t-^l ,1tXlt sJl JL,",..lt ga 6o ai"Jl r.*:ll O! OJ.,r,t+Jl cjliit sa aAP i t"o gl dr.r$l .e.;

g,oj;-oJb Totalitarianr:gn;tr ptJej.ll \h,,b lls,,,.ollC\.rJ.l a+Jntl iJ++F-,Yloa six-sigma O) ,& .si olDla.p sJ! r

(105-103 cr ,2010,6j) .el$..,^lb .,,aeYl dl-eYl il+l d+l

(www.mistakeproofing).Ut a.Yb ;+lilr:ll dJ'Lll fhii*! drt+l^Jl 0*,*:gl LEL 4iJL ,;+ ,&"Jt .rs*,rll o

,'"gj^ iJ+{1" 4ip}! ,j'i:: Ly {St*..3Yb liitt -a*':t.a.Vl rtr{U &tcr.ll ,=.+Jll*,yt Oy,,slll d.& c+ ii,tt tU"Jtl.
i,,.y ,ff+t" dS,/ (3.4) , ;trl1 ,JJ[,,,^l .J^i,4^Jl 0*..:]ll .,Jc i-.jtill a$*,,1t i-iti3 ;,i,,.:3 .rlOtl futrilt tlflYt ,Di Cr^s

(105 ea ,2010 ,p;.r ) .As/ll dUei AfEi cp j#llb osJrll rtnlJ 0-,-hr crsJl

,', u lr-s.i L-itSt ?J+rll fu5y i54*tb &Uhll e.$J 44t-2l ilri cre ;ttp + 6o iilt r.sr+ll 6! e.,.I+ll iHI tia irs .

,tl ,t;.,o! Ji 6s3 gs+L.o ds Cx (3.4) , itrtl 3l -i;t ,,,ir.^ll * C! c,ti,a!y -c#b 
L .,Ji.lt Cx+ i.1.1t+r, d,l i.!-tl

.qI-
Ll5Y ,1*ts:"tl s+:6!&uYl ,J+.,.ilJ cj.ql i.4ua ihl ll .ra l-o 6o i:*,lt l.susll Oi ;i t- qpK U Le-E drs.l{l 61 6i

.+s#l

OJll!-,i1s 4+t+Yl e'l i,-+ six-sigma Ci*ta: r.l'l eiqJl glSix-sigma Objectives :- -: six-sigmaeituol : ryri

-:t-oA gg,*r:"-1

t,rl-oliLcll six-sigma af.! gi Os+ f Il t"f six-sigma oLalij.,cll L,iii3 lil-.J

gl 6.a i;sail O:r,,{sj JA d+.hli 6o 6tSCl dul"{^ d+sl o*+lsix-sigmai:-Jl lSu.rjl iJ. .i{ll 613 ,ra4t riir: t4 ,J"st ,Jc

,;J J+Js &l.r-r! LL-i ,^,-.. ,J+Yl ,J.JL crl$3,,,^ GlUr ga 6o Ol Cfs . 6ocJ 6/l+ eljj e+ L.,,a..tt a;rrilg ilg;r

O- Yr+ .CLlYl ,S"r*.-n' crliy,,r: &lt-:!.r& 1J #.J+ s &i f.,ar d.iE t{J[-l crLoLr.oll LF j+i3 cAl A4JEII

oia ci+6r: &{J . 'l1ri 12 -1ls-o ,& ohL.; iy Ul. eitul ,i$.: ,Jo .;rd; 6o gti ,,'SI si cr!n- e$iJ d+il*Jl LrLi.lrl

J+s ds,i{ ( r(1;(l ol4.r;di i.:lihll r(1!- Jr,n $ eJl.oll t3r;J ,-P 6o -ib .gJ-.tt ,rl c,!*#:t 6! eLdijJl ,?1* r-il.u!l

. ls;

( Critical-To-Quality) ' TQM ' i.rsCj il#" di*,ali r& d+Li pl$l'l r-isa sa 6o 4L ,-t;:*.,Yt is; ia-lt o'.

OJS3.,* OJ+I" # i,- 6JlJ*,3.4 lr.li O! qr-*J Y lii 6o 6r.l+ crl3 kji+ 6tl+-, , r' U1 U$e ).:-i .slsJl CiLll "& 
cr.rJ"S

OJilJf+ ,ii+c 3.4 oa ;rg+lj L.> t-o 4;*aLf d +;c t$s cjL.i.t t ,,Ji 6rs.!ill {Jl+-Jl O,l,i 4jl dri ai",:t .rsdB 4+J*

Ji 4jtr , ;. uJ Y C:jJI lsa gli lio e.o C,15J , -#l 4+ l-" Ols^ sre iJie tds cjt s-t OtS l^ls $u dj^ll Ols L^l(J , A.o$

(Thomas,20f0,p100) .6o sa Ciillt ce.j!,.jYl gltisrl t'"rr. O! cbtu Lrj! c 6o 6gr;

6o . q{Hrll ir^ l+lti eLS3 drl}iie fJ$a d! CJ^b ds,i,i .i{$l Cl cr$of! oef.i"&Yl 6.81,,,.a $ 6o gF .i+13 iil

.Js sp %gg.ggg7 ++",+ cFls 6jH 
^ ds,i+ iglyll c,rrtr:ojf of si crti.odl ,}.bii ee sir Lr.JBrll &s.r.J 4lts.l ,{Ul gl .1.2s

(222se.2008 ,O$AL r.*Xt) . 
't!.Ji3 6.rs..s. .p cr!$l .is *p -.s+.tl Ossi ,'.1-t rh)lJ c.iu e;:6o Oti. elrl

.(Thomas,2010,p238) -t **s r-it.rall orA O" e'51 dJtir 6.rc rllUa3
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gJtil' lJftl//i sEoLCl rreJl rl4iIIlJ olhflilp

.{,srrtt ,,l.r"l Clta c*
.6,lJt Lc" jr:ll l),aii4 Ji ifirr.htlr .:lLh g*1

, 
. d.,!JJl J9$ c! ,','qJll .4t(1u: Y 6.r:+J

.Lrrri oar: ujl ,:s,ag 4#h" cr...,rJ d
.Lillll crlc Lo$!o 6x 25r'1, u.1\ t qtlrcoyl i"^Ci^lt , ot . si d+

.t'' li .2bYl +liJl s& d+x i.e" JrI fu",J

.i;cU. tt drl"tii"tl i,e tJ".rj.jl (aLa.Ej^Jl , ;r,:.i )

nFUl , :tlr.1 -iU litt r:r+u J^alj,.Jl .r.uj,j The primary items of six-sigma 6o :: irrlrll six-sigma.rfl& :iIli
(nnvx'.Insyte-consulting.com ) (10asa,2010, f+,., -'.,a .r, ll t.u i rlYt *i O! loir i

230

cdbJl six-sigma -la/-b

qt"lt kr..i o

i,,;l,lrll fu$sgrlill plJii o

i:-tt .rs.lt ,Ll ir rr.,.a5jl .

d_!J.lllt^ d)

EI. Halk & Roy
(200s)

6Ul ,.ll .,.'u'Jl .-lo ',Sill .
a J-J

,-i+l;! dJ,aJJl .
.9;,!l ,lo ltCcYl .
,'uLbll .es ^lill .

L' I lJ

tlsr)ll .s-d1 f#ilb +.-:tt .
g.ri,-tjl Jrjll .

OsruY oll
A. Larson
(2003)

os.:ll ,Jl9 jrs" jll .
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Pande et al
(2000)
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(200s)
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C. B. Tayntor

(2006)

.,'Jiill ,,jrfiJ uiEJl g,n i+Egtt .
OJ.jJl (rb .lS+lt .

gtlJlt dle Ll!,.,1,!a .
d;dtdcJe .

,Jr. JsiJb elrilt .
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(2006)
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srlil, lJ+ll ///u{bl',lr*Jt rleillg 51hflilp

,.J+Jb 4++ill LL:. o .

Ji,.fill -t.ti- o

cr.jsill eJill .

,-!"e$ll ;rL",,,I o

F;I1J+LI .

irL*,.,11 LL:. " o

;;, r_r r.ll 4-".J1 6 rr.ll .rlrri .2

qeJ+J lli* o

al,-ll ,-l+i-i"'asJi,- l^Ll o .

aL$Vl fu(6 ! t^r o .
aiJ,i,:^ll LL-. o

i&' ;ll e*b: LL:. o o

Prirnaries of six-sigma 6o :--: six-sigmaiirJr rg4efl uJr{. ,qb
-: s^ {s;,:*.tt six-sigma .srl+^ Oi! a+trt+Jb -rE:iJl r.!i o# Ci+ .rrs

(rvww.Issigrna.conr) ( Thomas,20 l0,pl2)
.(er, ll 4,,a 4r.1r,6i,+^ttJ,J#LJ^J! Cu4jjs'qjl La;i 

"U.:*r 
Ua p)l_r.ll 

6s{_l^ },;: ) r)l^,.ll .rJ" X;:f .
.4J1,..! cilj.ri 6r:.r.,,i, , ii$St oUr1..Jb,-'ili-Jt o,Li crleDecisions dulr,lJt llijl .

.lrfitSt processes ancl activitiesi!,,:,:ytr drllr"r,Jl ,rJ" Nlf .
re- 'tjrill 'r'2 glri 6o iiJt I,i+:Jl ,J-o'i 'i"' plaflDing aheacl d+.,,rjl Lrt.iirl slc 4++Jl i-tt ltt ;_rt.rvt .

.'l(csig J,,p a-f-,^tt {;t-. 9lr!, ,J)verb6.s*i&Jl 
'-itloYl .i+-J,J#*"#6r-r!Jr i.-.gi^I qr+***oJ+cooperation is limitcclrj,-.lr ;_pg3b-iJr o

. ;.*etnJl i1c &+Jb q#lri.ltJ spla1Jl &J c& .rr-ojc!!e

sigma Tools :Six-: six_sigrnaiirrJl lqrll rrlgli , L.*6
Cl *!rYl ir" i*,,b Lj. *, i*r--I ,.rc 4=-ita.yr Ltilt *gri"J" ;s crua 6ts 6o i:-,:t rsi-rl {,*n Js+E ea)( wrvrv'mistakeproofing, p6)-;6o c,6ri 

"u-fig. 
6.rsr-Jl c,t+tL*: cit.rt^cr c.,yr +4,F.# l4olrr.r ul 4;s.o.r

(59-ZB s ,2005, Or>-b jbdl)(rvww.Issigma.com

:L.,Jl 6r:r+ll .it .:i .1

Cause-Effect Diagram

Scatter Diagram

Histogram

Check Sheet

Pareto Analysis Flow Charl

Control Diagram

Iree Diagram

Affinity Diagram prioritization
Matrix

Activities Net Work Diagram

. Matrix Diagram

Process Decision program Chart
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dUJl d*lil/UF$Lill olCl Itreillg o;hll;Jp

Pareto Analysisoi$! J[ri ' 
LlLr

Cas ( V. Pareto .l--.,1+ Or.*r+$ ) * g-,EJl cL,fll *p ,l,AVt ,e.rl,a36Yl p-l cr aSL. ,!t-::t 1s5 i;-; 6i

erg fusf..,* OJSI , illtl gt3.rl cl" >1.*l! irso Ol (* le ,ll*:tt l.ra 6! d9 . L{ill cDls&ll .,lc flJlYl j$. jJ 6hi

U ('/"20) O! dl $a.r+3 , ( 80 \ 20) isri'Ut*i .*+ rnJt J+-ir . ,!r-1 eJl , :t{tl ,:rJL g* J#$t lJt
'W* 

695; ir.#l O+.*sll d.jE liC r r-i-Ell ui$ ge;r iro sl , , itltl c,Yls eJ-+. ir. (%80) 'l+Jii 
d1r3 dlll

OI as s.i l il1ll drYLr 4sjlo.1.o i,r (%80) iJUl;! f r-l+l . i-il:ll gUI U (%20) 4lJ$ gtel r+ttr^ uJe jlsill

.{+"aYl 6s3.r-:.a OJsi $,r.:lt, t{* Li6.r5,qll dt:jll Cl L-,,13. oJ+S t{+!, JrS "Jl 
s.s+Jl OJs: ii"al &lt gtrVt

./',. (39 ,-p.2005 .Os>!s:$l}

: six-sigma a&dl lg1ell\i++hi drtle , hL.
W. ) t++ rsilb six-sigma ii",Jl rs-pll # C;-,-lll61.r .,f1,l c'!s #r eitii d 6.r-#l fh! crt ;irl #
,o4-*il ,d'{el ,!-hi) {,,s.r;4i ,',i-..u'6.U+tlu&qqir -,,1a,6s.scr!:tarYl &Lll'Obr+ ll3Sol(Shewhart

continuous y&,,,J| O+,s5ll 8.,pti d5.o-u3 d{rl.H3yi, o-pl et+! lt-ol ,piJl ei"fr dl i.# 6-i^fl o-r.1. SI ,(PDCA :sil

(Angie,2005,P:12) & (110 ea ,2010, e+. ..) .improvement

e-!1.4 drUrJl ,l!13 r.ab six-sigma i:*,tt tsr;.lt Ai Cr. f;.,ztll it y sP O#,,rlll ,",Us.r ir 6ssri.o 6!to: cr"$ .ri3

six-sigma oP Cu,,^i.ll *fut

Control +t) 5 Measure

Improve

uA.2

J^ .4

Define

Analyze

.1.s.1

c,lr .3

f=i .5 Measure

Design

Lyit.2

f'a.4

Define

Analyze

.r.s.l

r,!' .3

Verify Define

Optimize

,r.s.2

i+r:*Yt(i3:.4

Identify

Develop

Lr.g 'l

,,,sL .3

Control +1r.5 Map

Improve

'olaJv ez.2

aqr.d

Define

Analyze

.1.s.1

dL.3

t):u,,riit drlgJ

DMAIC
Yr-$i9l i$J,

DMADV
cbrsJl Jtlt+ 4{F

IDDOV
j.g.s" dlA a{F

(GM)

DMAIC
Service Lean Sigma

:(Malaysia)
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grlilf $l lrl,r,rebll tl*,ll Itniillg olhflilp

isJ'jJ (DMAIC) ,.,+s &L^tii^ll i irt-ccl JSYb t-4j.r., i.,r: a JjsYl c+J cr.lprJl oi-o .er-i cie &.tJl =,r3i,l $3

( F. Robert, 2008, p :280-282)- : yr_r_ir.

: (Define) .rs .1

.e+.t+stsb crtdl +si .
iILill cilt.rli: tj.b drl+t.rll Cl {iUYLr 

"LrJl 
r-rl.ui ,Jc irll*. six-sigma .rgHJ..r^,,1;.cll g373*]l qs: .

.,,1!rYl ;Ii-i+
.6r.*ll +..i LrJe JisYl JJii:Jl aJ asul ai d+1. L;t ;rjgt ,J,aiU { (CTeS) i*roi o

: (Measure) e! .z

.,J{ts ds arr:,r:t *tii , ;+< 
-r.r.tri 

.
eP srl-9 Cl et:d."tJl dlil i-r.*tll+,,uidl ,.,*Fs (CTeS) .,.1" _is-.,,rSr isp;r q:itSr drl.,l^rll 

-.rr.s_t 
.

.oAUl ,',idt

: (Analyze) A .3

.c-r.SUrll VU.s.f ;,.,SYl .-,1-.,,Y1 +r.i .
dli i+t"e 0." l^qr.i p,i 6nYl cr Cls e+*l-yl olxiicjl t..l Dj O.a LiJHnl r3+, !i#a fi.e .

.eil.raYl

: (Improve) g/Js .4

.cr.srrll tl+-i iJly .j:L.,sll qs: .
. (CTQS) sJ" llJEi +l-:s a;*"11rl ,",!lii^rl rl<it .

: (Controt) #! .5

.{i'l 4}t rll Ojs:s 4g,a Crs .
.,-*l$lt rrli: ji! .

.4dtct 4;t^dl f.r! -.u.s: .
.ii.,..tt i+l.orlt l$.!;.s +i:: .
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d$,ll iJ+tl ///rJr..f l J'ldl rlriillg 6.1hfl;Jp

Special staffing of six-sigma-: six-sigmal gnli ellb 'LrE
616 i.1"&lt 6il,ruU .dil+b3sdb {-ijtECl c,,^ &}itll plc u*t l,.lc C+^ltt r** bSt L lii six-sigma d+1,: i,i OSa V

six- rt!! d+-Jt rru! X+fe r-ai #ls .6i3s A%100 crl fu aJi+ O#.,slll l{+ (* o.dn+ crr3Jl ui',Lill ci+ o+3

r*rrll d! six-sigma &ldbis^^ oar+ L:ii d.iLili r#i oJ qii*Jl I hA J .esJ.,i,ll gr *'i.6sll pl+ll tl A!''i.'ll sigma

, itii. o j al!;^ll KaratetrS, ll5ll 4-{Jb l! hfji,rl 6q+ll ;!rYl g* j$ A-Li et"^.,i cq*ar s13 .qltsll gtdl .r
Bett eU.ll i+Es gb.,ri .)4 iJaiziilll leJ^+..11 ora3 .6fu1J! iJL*dl il4 A-iIi4 drl*&r,a ,;l -#s$ ajJLll i'4jrtl

O.,,.i*.,, ljl3 six-sig*u 1!-t-,Yl 4;i!l .r.,i six-sigmacp C#titrJt &iB" Cl iF &r+e' d! i-il,i,Yl+,1,8+le dq us

(35-34ur,2008.gsA! s4iaXl) . 4J*t-Yl r("u-:i l-g; #l Os* Ol

il.ri 3i6>l*,, OJq c3usll c,c gi eg5rSl AJILJ 
s-e l,h$ll crls.-,1r,r.loi ,1i"; r3r-Yl eFll Oil4$l.Jl+ll 4S.USI 4,:t+J ef

dJ.,ar!l ,J+i cr ,J+aixl ef es]b 6J$Jl dt i+r-+ c.,:il enJEJl +ll+ ,,,!:13:,.,S- s , ic-llill +ll 4Jl+l+ll Aill.,e/- 4ri" Ulslb .

.ils drtjl^e3 .r!5x3 oYI.J- r-g-,tss +l! .;,Elll 6s.; Y {1,;l -.;r^t3 six-sigma sp 'I+hil 
lf"' ' rr*tl fl}Jl ,P

4i.rii3 crb3uuL 6J.l ,Jo !rou,*t d,,.!rLplb .1,r-dri riu& y+i.: o$oEs ir#rl.o .Uei d- u4l c+ ujb 4JL '!
(114-113 oa ,2010,6i ..r).six-sigma Al Cr #i:Jb Jni.4^Jl O#,,sill

:;g$l ,.l4l it+i!ol t" *PJ

jBlack rett tglrllpl].ll .t

eL;fo;J ftrJaiJ cds,Lll ru+l: c,!li elrii*,li U*$ OS*,1!l,rr;6'h.r3 r-r..l.r.19 trs!.r 'rlq-t-oS O,-A)l pafu r3lH

ireJ d+Jill lia Cp )6s" Oss.r ,six,sigma g.u,&"1 dlL d1.ti 6l gul$lt+ s3*!t plSll d.rr lr 6.rle3 .igs;Jl drr?1r^rb

* ffir-JJ f.eiJt.lJ #-.lri eJ dbl*,J-J f.d.eJ X."s.,! fuljl el4 C) d+|ijl .rL-,; t-s .go&tl s-i d-.dl i.+ d'3e

(JJg USlr .JL 6+19 olrt&.,4r.ej es .s-t eur clria +lA c t" ut*!+ d"rl Y six-sigma di o! . tr.}liJl L"J5*:-t

&* Ot ,,.?t dB .,;ttl ,pl.rYl u,,-rjt, e,r.,,;.riJl ,6rt$ll ,L.o-&ii!l 6J+3ll sdtLJlldl d*lriJ e^+ cp i,$ll rcds'i'oJl jr

8 6!.1Ult L .q*l:i U$,.* 4iib ,J" 6LiLc O.$ir 
"l*slt 

[rlql cF r3-!t p5stt .rt+ l e+ Lo 6rlc .!1-.!&ll fh[ L&

LEi.1 J+iJ €3lt iijJt djt+ 4.lA slsJeill ir-o q.r,.!lot'J .e-li ft{-+ er$r 3ig*.rLtu 8-4 dl^sls c i$ig d! *li
.Ji#Jl cry tC js*l

j Master Black Belt $ijl lySt Ql9ll -2

f!-lt *+ O.rgIu 4itt ,rtttgl !fuf .1u:."a9 sl!!.s,..Jro qE+ OJSJ (Jugj-all gn qull cp .#JJr r3-Yl p!'Jl OI

ls;r 3l f+td slL.$tee 4*"1" 4$lr C" six-sigma j i,;r5Jl ,rg.rttd s$$r JJ+. &rq o!.ll cdnl ef '{r-ll
six- l+JI ll.riLrt 0**al ets .tct-,,J 4.jl ,'.t- lsrill ep J+#lr d#r *.r i,. -rfsl+ ts,! .3s .rJL"eYl 6Jh! ep t+b A+"!'

es31 uSf e*Tt* .ciliyl qteJr+4Jl i.iir3 rhlr*,,I1 ia.,l*tt r-r.-;r-cS,yJh ds,i+ diri Ol 4jS4l9 I e 
'l.rl',, tgilhg sigma

g! .ls-Utf crg"*X c-y,t+Ut +J|-.I JcjL: JI OitJj'll d'l+l#rl +.si iio six-sigma ; l,otSt uptl g".1UUl .;q i*i:r,,

4Jrs ,rbr+,^+ i,gdrSJU 6sLo3 r6.rs+ll fl-,ei qp ,J.orJl ir" 4J-L*tf #F rJc Osl,.q ua:iJ sJ"rl fU-s Oil"lrll cr,o oa'+

d{J+i J*}hiJ,4ll$l c,+fdJ )*$lll L.J!J,.i*,l O4,4{u/beiEj^ll oF o.s.; Ob .#Jl"Jl rjr.,lt pytll &+ S br+'ajj

.O+lrt ll
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ftil, lftl lrsrotill tlrJl rtlelillg 6lltfl*lp

:Grecn nett.;li8l plFl :
6o ,fr-u uG 3i 6o ,f*e sJ 3r,ar6 etiri 4jsl r3r*)l p])Jl ,-<Jirs+ *+. Oss* 6o crlp slt .-,.Jr.qll r-.ai.nll JA

O- brsq Oi sa *ts.s,e!*i:i 4{-i b-+,ajJr(*iEs" 0- oJ+S oLsj"tr e;.r;r-i l(i",.,1L'. &r!,iJl &+.,,r}},Js-!
,*ur,l isr;l i-U;i i t{*lrrp 6o ; i.,or-:t &bryt ;q$1 patilt e+X

:Champion/ Sponsor prl{l gi(,,r$f I J}I)l .4

l+ f.S-,)LJ! l.ra .r:+t .6o # 4l"td1 cg+oll ept& 3i l3r*!1 eU.ll ec+ 6iJ1 6i*i:rt1 -,ur^Jl c-rs! l- 6rlc ctLJl

l3! 'six-sigma .r-s.pt J[^i*l i;c 4+t{Jl q+ JF,-s r-s.,,Ls-o diia:',tl ;.r.Jl ji ,JL+]t Oi'<-rls +^+^ fuL{} d.,,+J 4..Y

fl{l o-s ir+,*Sjl rluo.ll 
"i+ 3i q:r.:t 6JlrYl diLa. )-,a ir- cJ+ t* r<l: isr;Jl # irYl 6LJi--11 ,.l) ,J:Jil Y Cju.ill

:.ra pl.rll J^LJI .:L,b3,.,^ .t! .il{lr.l ll i+Ul 3i , isy,tt 6Jtri u"J-. ul blZs OJq U 6rlca .".L-gll

prry A*E:":t llt'll ,-rl.uYl d+Lai e" c1*q Le J+,,.3 f-.,rLu,"ll Oi 0* .tSiill

.l-6ri l.F,'Uld .rre i+-tj,ll Ct t\l

.6pL,i,^tl JJ- qp frsllb dJ!JI}$t *i "J" 
61trit1 .!ri rt:ci g)-Ll

.6s1,.*J!9 qjt-ql! ,",iSt1 .J.l" cly:t LFE:i Cl ;rl,.a.Jl fi" Sri

.to:i,i,Jl ci!*iS fl,4.,cll L.!"

.,riYl six-sigma 6;.,rtL i)# lr.,Jl ojs d,tJ;ljill eP oo-rLiilt

s'Implementation Leadcr_lliiill $li .S

.:lt$ Os* Oi Osr+ ii:t rs+.tt CIU* e++ 0i dfu Y . isrni:: U$ l++#1!-l lsX 6o G ct Ct crtg*ll i,,i

:o,o 4-or$ rs a$Jt dLel 4i+:61i-l Jtli cP 6o 4u-., J#[ri 43ile 
"& 

iiii 6ill 6iri:r s6

tsix-sigma;) 4+l-i Oaj llt"ol ,ei six-sigma cjsr [s;Al L5 xCr:

.a$,j,11 ,1t ci at5;:1;-,V six-sigma gJJ,"" p+ cr$ +s:
.JJtlll 4+t+l-Yl .,Je itlYl &i,j,:J .,*;iSll i.il5i pcr

.fu:L*^tt o$Jl ;.1U+ ,Di o.4 CJUjll 4Je. !^
.to..l.tt eU: er+lx C t.6.rbli Ci^- A4i'Yl ASJUL

( I 1 8- I 1 7 qr, 20 1 0, p;j. r) s(3 6 -3 5 gr, 20 0 8, crsJS tJ cr-.trill)

: sJlrJl ,+rl+l , dllill.prll
;.lr.311 lLil /.eJr-oJ ;-Ej^ll ,lL.:Jl e+Jll &l-j, ftHfi i Jiil AJJ^ .ry ;.+"aYl gr six-sigma CtU* dUl .J+

:.ilJi 4* d.*lU ddJb
.J;Hl c$Jl cp irg:.tt eaal i)#i s.iJ3: '1,r*)tl e;J drL4Jl!^11 Ct': .1

.l4J a;.x,tt liilJb i-gj.oJt *s ,* ep*J.Jt #l i l.6jc a1;.,11 Al cx ,-ir;lb 6iill -LLi.:i i-oiG rl.ro! .2

.O*,.,,::ll d+l cx i+JJ!^Jl di^r.Jl i-LiJ g+i61ri*Yl LJLi.ill ,1,+l eP dDB,ros Lr,.6rJl Lliill elsi-l .3

J+d.4 J,i,e r-l i1c ;.,,t+ -9.t ,JU!J .JL.acYl j=uo3 633..cr ,-yj} Cp dlllJ li.Ejrll fl'l:3il eL^aii*,1 A;:^.,, d,lrtill fl,i l3l

f-,,a,t;i*.! 6-rL^d,sl c,jd.r*Hl Ol}^Jl ,-irJ l,Hb !l+Yl f+ cJ!}- 70 l6.J+, Osl ,',1-l AJj-Yl cJ," r.eJF", J*il".Jsl

(Thomas,2010,p:204) :a;.!Ult 6uU::l .,b errqtll ,-l,a-r l4lJi .rr+s .$ 30 g.r.rca lLll {.,1hYl .&J 
"& 

l(.,,*).lF
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g*UJl d{l lrrJ*ollll lrdl rlaiillg SlhflaJp

1*l5Ut t*a.f '",!+ij,.tt {-1311 t",ul 
' crl+fu J.$rr ll^3 (168) ttra*t: &jt& J,ie .r.tt c,5.AiO lttill p";.c L*,i+r

: tr;tUlt fusb-.Jl iiigs

A+ll .l,Fi .r.r' \ ,r-,kJl O]l^ll tti: 3j,"- : u"$ll I .,uLo

i.tii 168: 30+ 5050:

oi.o3 o..q#iill 6 U ^'rtl .r3.r-rl lti3 L& ;ltt oi l-U:"tt dul-.^ fuJ'rd A+JEJI iui"rtl ,n dhlsill gii c,t..2St 4.;ilyui,rt q3

-:y' s3.trll

t-! ,d+ f t{tt ilL+.q dttja ur+lJ i+ i+r }-.o r5.r$ d ,t16jE.. s,.o (350-2Sl) i,# 6fu lEj .,Jo c,,asi s$l .Jl.eYl

tdl,ar $e Lai ,cJi.ail d"e ,r{3 O! ofu {+ll ir" dcq s i+} lajl.rl Os+ (230-211) i,J+ at+rtr s& L'lii.lt dear

J{-{ .,14Li'!l ei.Jll tri ,p,t'rtt r(rll , i.rt<'i L#le" J e+b l-trtail OIJ L ,J&o -.Lr.ri3 crl3 OJsle (210-f41) O# crl.r;,r,rJo

).,Jt.rJl C--Jll J#Xl -r*!" s!+l ltill ,.u'lL4lb -Bi crlJJ cli.dl rg:<.,r y .ls ( oEU 140) 04 drtr.Jr c& i,.lii.lt ,Jl,as

(Thomas,20l0rp:222

1+l-ll irl-l clUl+Jl l-L-,t$ 6.rLij.c i.itti orrll, .l,r-i l-.9:"tt OI L"*, , gU!!l 
e-.+ ful*"" dt+ 0o ft.c r+ pYl r;.lt i,1

.fut ..Yl six-sigmao!..i13a3 c,bris +sl*.,i ,.tc t 
e 

t t-i, sul#l C+ .js..;1*,o -EU J.35I l-:" C+,-, futr e+ OlU
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dlill d+ll ///#.lill .l*Jl It iillo olhflalp

s-i!
dil-.ogi.all

! cr-ill
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C-J
&l rtJl

.i+Ll ,,,r1 iii .ogCf.l J^1,,,J1 elrii*Yl f r+ d1,4 eniJ .lllr1 &ilLll i,r il+-" l'-Fe e-+l tf.s e*,a: ,L.-,13,1.i:ll

d,,l.,Jl g* Oo;:C JI i.+dl Cl$iYl dui,,,."ll sJ #l3.!d *Ul+ll oi-03 .L;3-.piJl i.+tdl ciUlltll JL'.oi*,L e&J A-!.ri

(www.mistakeproofing) .r+!,r ints]l Lil+lYb d5t Lll +si] 4,-t-t c-+.i,r+lf J-.Jl+

r+,-iJ 6o pl.ri:*,t, l#tS+ .rJI/44;L,,-., i-gj"lt eJii l-.& e;il U}S tl dJul+ll 6.s pt}.i 4.oD-{J 6.ril,i,9.r,o 6!

i,;.rii..,"o.,' dJtrEirlli.-.,.Xt+ t-! .i-ii.:t cltsjirll ti+ltJiuill &LJiJ,,r +s.! i+4pU-tt drlll^rll ,rr.g:,,,,,.a11 lia

crl-lir.oll or^ cJ prliYt qs: ;"aar O! .t-+e Jl qj^ri i,r ,i+ '(ttlr: ,rJt, ( i.l,ot^lt *..lxJl ) *&i!t 13e j.1r'i"'

.i-""Olf oU.drJl g*i: Oi".lr: l.SjSl .4+"U-ll e!l^'Jl epr(.iJ( * tt$+ ( pt!:!t Ltr tpU ir" ) 4l4*, dl{
sigma Jl dui.,,,^ ptjeY is-r[9 i!l-,,.0 eJ esyf or] cJs C-] !+rb Ci.r.n dSJ ,r,ir-^tl &ss cpr .r.r-J elJi .up

O.c +-l+ i{lu e4 ( ") €Jl+..n dlFjYl ccJi,.,.o 9;L"-t il.9#a eUl#Jl ef+ c,& l-gi.lt ;t$ ts si it.! O! .A-Ej"lJ

pr+dl.hf*.,:ll lia 4pl AJ,riS.qll -U irtl l.rii*,,l O! A-^Ej. ,F ,Jc '?'lil 'argr ll # &Uf#ll 6-.o: pr Blt ,Jl;!l t-;Jjl
(Donald,2002,p:385) .++ ptbi rtJ.i! $o 3i .rs+Cl l{-llil,rs c,.Li# ''ttt

es,:s" asJ,j.Il{i+tilYl d,l.i5Jl cr. aei"., pssr*li a&Jt+ pL,ail,*Yl 6] (* druhJJ ar-". +sl-i d e'r.qll iSJ rii lil

A}il (l6S),Jc dd,.ar rg ir< L5lt e&y i-oliinJl.6oJ 4;.,lll{ i+I^'ll 6Jr3.a .'43{ Ji,utr LLr l ,Jo cll-ttt os3 a-"5St
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