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?w]Qt |Qw;pta \}=QW QO xS} w x@ l}r} Qm = uQ}=DU= x@ C@Uv Q@=Q u}O=Dw@ uQ}=DU= |=Q@

"OQm ^=Lr

saidikia1993@yahoo.com
h.madani@kgut.ac.ir

u}O=Dw@ uQ}=DU= 'l}r} Qm = uQ}=DU= 'Qt}rB 'C=v}twr; s}Urm u=t}U %|O}rm u=oS=w
"s=wO C=YNWt '|m}v=mt X=wN 'Q@=Q

xtOkt "1
X=wN QO|v=t}U x}=B |=yptmt w|vOwRi= O=wt Q}F-=D uwt=Q}B |OOaDt C=ar=]t
w |i]Yt |xar=]t QO "CU= xDiQo CQwY s}Urm C=v}twr; u=t}U x}=B |=y\wrNt
QDUm =N w |U}r}U |xOwO R= s}Urm C=v}twr; u=t}U uwt=Q}B [5]'�2012� u=Q=mty
u; R= |m =L G}=Dv "CU= xOW xO=iDU= u=t}U R= |WN@ u} Ro}=H u=wva x@ |O=@
C=v}twr; u=t}U x}=B |=y\wrNt |m}v=mt X=wN Ow@y@?@U QwmPt O=wt xm OvDUy
QD?wr]t |U}r}U |xOwO =@ xU}=kt QO |O=@ QDUm =N OQmrta w OvwW|t s}Urm

"CU= xOw@
X=wN QO swQm O}Um = C=QPwv=v uOwRi= Q}F-=D [14]'�2014� 1GQ]= w Qyt=} wB
xm OvDi=} QO w OvOQm xar=]t =Q s} R}vt C=v}twr; pv}BU= |w=L |D=v}twr; |=yu=t}U
OwW|t u=t}U VQ}o u=tR V}=Ri= ?@U swQm O}Um = C=QPwv=v |vRw �1/5 uOwRi=
Q@=Q@ QO Ctw=kt 'xar=]t OQwt \wrNt Q=DN=U QO Q}N= |=y?}mQD uOwRi= u}vJty w

"OWN@|t Ow@y@ R}v =Q |v=t}U \wrNt |oOQwN
=Q s}Urm C=v}twr; u=t}U x}=B |=yuD@ X=wN [15]'�2015� u=N w 2j}r=N
w OvOQm |UQQ@ O=Qo|Dv=U |xHQO 800 w 600 '400 '200 '23 |=y=tO QO
QO xHwD p@=k V}=Ri= Ea=@ xOvv=@UJ |xO=t u=wva x@ C=v}twr; OwHw xm OvDi=} QO
w pwtat |=yuD@ x@ C@Uv s}Urm C=v}twr; u=t}U x}=B |=yuD@ |m}v=mt OQmrta
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ẁv ?wr]t |xH}Dv Qt= u}= xm 'CU= xDW=O l}r} Qm = uQ}=DU= |w=L |=y\wrNt

u=}@ u=wD|t pY=L G}=Dv j@=]t u}vJty "OwW|t |krD Q@=Q u}O=Dw@ uQ}=DU= Qt}rB
p}O@D R= CU= xDUv=wDv l}r} Qm ; uQ}=DU= 'xOW KqY= |=y\wrNt QO xm OQm
Cav=tt |Q=O}=Bxt}v CqwYLt x@ s}Urm C=v}twr; u=t}U |Q=O}=B CqwYLt

"Ovm

?; |tHL ?PH OYQO "6"5
90 w 28 '7 u}vU QO ?; |tHL ?PH uwtR; R= pY=L G}=Dv '10 pmW QO
Qov=Wv xOt; CUO x@ G}=Dv "OwW|t xOy=Wt |Qt}rB |v=t}U |=y\wrNt |=Q@ RwQ
"CU=yxvwtv ?; ?PH u=R}t QO |Qw;pta uU w |Qt}rB O=wt R= xO=iDU= |Q=PoQ}F-=D
28 '7 u}vU QO �5/45 w �5/64 '�6 ?; ?PH u=R}t |=Q=O Oy=W |xvwtv

KqY= w Oy=W |=y\wrNt O}=Qrm uw} |xOW `} QUD CQH=yt ?} Q[ "9 pmW
"RwQ 90 w 28 ' 7 u}vU QO |Qt}rB |xOW

u}vU QO uwtR; u}= "OyO|t u=Wv |v=t}U x}=B |=y\wrNt Q=DN=U QO =Q O}=Qrm Q}_v
"CU= xOW s=Hv= xOW KqY= w Oy=W |=yxvwtR; |wQ Q@ RwQ 90 w 28 '7

O}=Qrm uw} |xOW `} QUD CQH=yt ?} Q[ uwtR; R= pY=L G}=Dv '9 pmW QO
\wrNt QO O}=Qrm uw} Pwiv u=R}t |UQQ@ x@ '=OD@= QO "OwW|t xOy=Wt QwmPt u}vU QO
OwW|t xOy=Wt G}=Dv j@=]t "CU= xOW xDN=OQB RwQ 90 w 28 '7 u}vU QO Oy=W
=@ xU}=kt QO C=v}twr; s}Urm u=t}U x}=B |=y\wrNt QO O}=Qrm uw} Pwiv u=R}t xm
x}=B |=y\wrNt |q=@ sm =QD |xOvyOu=Wv xm 'CU= xOw@ sm Q=}U@ OvrDQB |=yu=t}U

"CU=yv; Q=DN=UR} Q uOw@ OwOUt w C=v}twr; s}Urm u=t}U
O}=Qrm uw} |Q}PBPwiv u=R}t Vy=m ?@U uU V}=Ri= 'OvrDQB |=yu=t}U QO
C=v}twr; u=t}U x}=B \wrNt QO 'CU= OwyWt G}=Dv QO xm Qw] u=ty um}r 'OwW|t
xH}Dv u}= "CU= xOW O}=Qrm uw} Pwiv u=R}t V}=Ri= ?@U uU V}=Ri= s}Urm
s}Urm C=v}twr; u=t}U uw}U=QO}y CqwYLt |=yVvm =w p}O@D w Q=DN=UR} Q x@
u=t}U QO uw}U=QO}y CqwYLt 'Ow@ xOW QmP ,q@k xm Qw] u=ty "CU= \w@ Qt
x@ u=tR CWPo =@ "OvwW|t |Ov@s}UkD Q=O}=B w Q=O}=Bxt}v R=i wO x@ s}Urm C=v}twr;
CqwYLt sHL Vy=m =@ xm 'ODi=|t j=iD= Q=O}=B x@ Q=O}=Bxt}v |=yR=i p}O@D G} QOD
x@ "OwW|t =y\wrNt QO |Q=DN=U pNrND |xaUwD ?@U w CU= x=Qty uw}U=QO}y
O}=Qrm uw} |xOW`} QUD Pwiv ?} Q[ V}=Ri= R}v Q[=L |xar=]t QO '^=Lr u}ty

"CU= xOW xOy=Wt uU V}=Ri= =@
Vy=m 'Q@=Q u}O=Dw@ uQ}=DU= =@ xOW KqY= |=yxvwtv |t=tD QO uU V}=Ri= =@
|x]U=w x@ =ypNrND uOW OwOUt p}rO x@ xm 'OwW|t xOy=Wt O}=Qrm uw} Pwiv u=R}t
Q=O}=Bxt}v R=i R= =yVvm =w p}O@D R=Cav=tt u}vJty "CU= |Qt}rB |=ysr}i VQDUo
xm 'OW=@ xOW KqY= |=y\wrNt |Q}PBPwiv Ow@y@ pra R= Ov=wD|t R}v Q=O}=B x@

"CU= |Q=DN=UR} Q C=ar=]t s=Hv= OvtR=}v
|xvwtv QO O}=Qrm uw} Pwiv u=R}t Ow@y@ sOa QO |rY= Cra 'RwQ 7 uU QO
C@Uv Q}N= |xvwtv QDW}@ pNrND u=R}t x@ u=wD|t =Q Q@=Q u}O=Dw@ uQ}=DU= �5 |w=L
u}O=Dw@ uQ}=DU= Qt}rB R= xO=iDU= sm OYQO xD@r= xm 'CUv=O \@DQt Oy=W |xvwtv x@
7 uU u}ty QO "Ovm u}t-=D =Q |@U=vt uw}U=R} Qt}rB OvwQ CU= xDUv=wDv R}v Q@=Q
30 w 26 Vy=m ?@U OYQO 25 w 15 x@ OYQO 5 R= Qt}rB u=R}t V}=Ri= 'RwQ
Vy=m Ow@y@ OvwQ 'RwQ 28 uU QO "CU= xOW Oy=W |xvwtv x@ C@Uv |OYQO
xOy=Wt Q@=Q u}O=Dw@ uQ}=DU= Qt}rB OQ@ Q=m |=yOYQO |t=tD QO O}=Qrm uw} Pwiv
=ysr}i u=R}t uOW xOQDUo x@ xHwD =@ w Qt}rB u=R}t V}=Ri= =@ Qt= u}= xm 'OwW|t

68

Archive of SID

www.SID.ir

http://www.SId.ir


2/
2|

xQ=t
W'

37
�2

|xQ
wO'

�14
00

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt |xHQO Vy=m R= |W=v C=a@D R}v RwQ 28 uU QO "CU= xOW RwQ 7 QO l}r} Qm =

sm p}rO x@ w CU= xOQm =O}B xt=O= Oy=W \wrNt x@ C@Uv u=t}U uw}U=QO}y
7 ?w]Qt |Qw;pta R= |@Uv C@ w]Q |Q=Okt uOv=t|k=@ w Qt}rB Q=Okt uOw@
\wrNt x@ C@Uv Ci= ?@U xm &Ov=xOWv p}mWD |@ wN x@ |Qt}rB |=ysr}i 'xRwQ
Q_v x@ "CU= xDi=} Vy=m RwQ 7 x@ C@Uv Q}N= Ci= OvJ Qy 'CU= xOW pQDvm
Ov=wD|t QDCL=Q Q@=Q u}O=Dw@ uQ}=DU= Qt}rB 'l}r} Qm = uQ}=DU= Qt}rB x@ C@Uv OUQ|t
xDW=O RwQ 28 xS} w x@ x}rw= u}vU QO |QDy@ \}=QW w OyO p}mWD =Q =yQt}rB sr}i
?PH �2/06 =@ l}r} Qm ; uQ}=DU= �5 |w=L |=yxvwtv 'RwQ 90 uU QO "CU=
|xvwtv x@ C@Uv |@ wr]t u=R}t x@ =Q ?; |tHL ?PH u=R}t Vy=m '?; |tHL
|=yQt}rB sr}i uOW xOQDUo xm 'CU= xDW=O ?; |tHL ?PH �5/45 =@ Oy=W
l} QO |Q=DN=U |=ypNrND uDN=U OwOUt w u=t}U T} QD=t QO xOW p}mWD
xOW xQ=W= ?; ?PH Vy=m Q@ |r}rO 'xRwQ 28 |xvwtv x@ C@Uv xRwQ 62 CYQi

"CU=
=Q ?; |tHL ?PH u=R}t CU= xDUv=wD Qt}rB OYQO 25 w 15 R= xO=iDU=
?@U w OyO Vy=m RwQ 90 w 28 '7 u}vU |t=tD QO Oy=W |xvwtv x@ C@Uv
QO xOW p}mWD |=yQt}rB sr}i u; Cra xm &OwW ?; |tHL ?PH X=wN Ow@y@
"Ov=xOW QDxOQDUo Qt}rB OYQO V}=Ri= =@ xm 'CU= xOW KqY= |=yxvwtv Q=DN=U
Q=DN=U QO w xOw@ R} Q Q=}U@ l}r} Qm ; uQ}=DU= TmDq QO OwHwt |Qt}rB C=QP
Q=}U@ |=ypNrND =Pr "Ov=xO=O |Qt}rB |=ysr}i p}mWD w xOQm Pwiv uD@ |Pivt
xD@r= "CU= xOW Q=DN=U u}= QO ?; |xv}�wt ?PH R= `v=t w OwOUt lJwm
CW=O Q_v QO O}=@ xm 'OQ=O OwHw |m}r} Qm = |x}=B |Qt}rB O=wt QO xDmv l}
QO |Q=Okt '�|Qt}rB |=ysr}i� O=wt p}@k u}= CqwYLt w |Qt}rB O=wt xvwou}=
Q=DN=U |QOk '?; =@ |vqw] CQw=Ht CQwY QO w OvDUy T=UL ?; Q@=Q@
|NQ@ OOHt uOW pL ^=Lr x@ w OvyO|t CUO R= =Q OwN |Qt}rB sr}i
O=wt 'u}= OwHw =@ "OvwW OwN Q=DN=U QO CWv Q=JO CU= umtt C=QP R=
O=wt l} u=wva x@ w OvwW|t Pi=vt QO ?; u=} QH R= `v=t |O=} R OL =D QwmPt
pta 'OvwW|t |v=t}U x}=B Kr=Yt GQi w prN QO ?; Pwiv R= `v=t xm 'xOvvmOv@?;

[40]"Ovvm|t
V}=Ri= xm OwW|t xOy=Wt q=@ u}vU QO =yxvwtv ?; |tHL ?PH |UQQ@ QO
xJQ=Bl} Q=DN=U O=H}= w uD@ QO sHUvt |=yQ=DN=UR} Q p}mWD p}rO x@ uD@ uU
|x}L=v Ow@y@ u}vJty w OwHwt |Ov@xv=O w u=t}U |=yxD=QO}y w Qt}rB u=}t
QO xOW O=H}= |=ylQDR} Q R= |Q}owrH w u=t}U Q}tN w xv=OovU u=}t |r=kDv=
=yQt}rB sr}i p}mWD |x]U=w x@ u=t}U Q}tN w xv=OovU u=}t |r=kDv= |x}L=v
QO "CU= xOW Oy=W |xvwtv x@ C@Uv ?; |tHL ?PH u=R}t Vy=m ?@U
?PH Q=Okt QDW}@ Ow@y@ ?@U Qt}rB u=R}t V}=Ri= '|LqY= |=yCqt |xvwtv
xO=O Vy=m hrDNt u}vU QO |Q}otWJ CQwY x@ =Q u; Q=Okt w xOW ?;

"CU=
uQ}=DU= =@ xOW KqY= |=y\wrNt QO ?; |tHL ?PH u=R}t |xU}=kt QO
C@Uv Q@=Q u}O=Dw@ uQ}=DU=Qt}rB QD?wr]t OQmrta 'l}r} Qm = uQ}=DU= w Q@=Q u}O=Dw@
|Qw] x@ "CU= OwyWt RwQ 90 w 28 u}vU QO ,=YwYN l}r} Qm = uQ}=DU= Qt}rB x@
|=y\wrNt Q=DN=U KqY= Qw_vt x@ 'Qt}rB R= OYQO 15 w 5 |xO=iDU= QO xm
|tHL ?PH OYQO 'Q@=Q u}O=Dw@ uQ}=DU= =@ xOW KqY= |=yxvwtv '|v=t}U x}=B
u}vU |t=tD QO l}r} Qm = uQ}=DU= =@ xOW KqY= |=yxvwtv x@ C@Uv |QDtm ?;
xOy=Wt RwQ 90 w 28 u}vU QO OvwQ u}= R}v QwmPt |=yQt}rB R= �25 QO w Ov=xDW=O

"OwW|t

|Qt}rB |xOWKqY= w Oy=W |=y\wrNt ?; |tHL ?PH OYQO u=R}t "10 pmW
"RwQ 90 w 28 '7 u}vU QO

|DQ=@a x@ "CU= lOv= ,=@} QkD hrDNt u}vU QO G}=Dv u=}t Cw=iD xm 'CU= RwQ 90 w
Q=DN=UR} Q `} QU p}mWD ?@U s}Urm C=v}twr; u=t}U `} QU |=yVvm =w 'Qo}O
CqwYLt \UwD x}rw= u}vU QO |rN=O pNrNDt |=y=[i |xOta w CU= xOW
Cy@=Wt Q}N= \wrNt QOCtw=kt?Um OvwQ =@ QwmPt OvwQ xm 'Ov=xOW QB uw}U=QO}y
xm OwW|t xOy=Wt Q@=Q u}O=Dw@ uQ}=DU= =@ xOW KqY= |=yxvwtv QO "OQ=O |O=} R
xOW Oy=W |xvwtv x@ C@Uv ?; |tHL ?PH u=R}t Vy=m ?@U Qt}rB R= xO=iDU=
xDi=} Vy=m R}v ?; |tHL ?PH u=R}t 'CU= xDi=} V}=Ri= Qt}rB u=R}t xJ Qy w

"CU=
QO |Q=}U@ Q}F-=D uU V}=Ri= 'x}=B \wrNt hqNQ@ xm OvyO|t u=Wv G}=Dv
u}O=Dw@ uQ}=DU= Qt}rB |w=L |=y\wrNt xS} w x@ |Qt}rB |=yxvwtv ?; ?PH Vy=m
OwOUt w Q=DN=UR} Q ?wN p}mWD QO u=wD|t =Q xr�Ut u}= Cra "CU= xDW=O Q@=Q
|=ysr}i VQDUo w x}rw= u}vU QO =yQt}rB sr}i p}mWD QF= QO =ypNrND uDN=U
|=y\wrNt QO |Qt}rB |=ysr}i '|DQ=@a x@ "CUv=O =yv; uU V}=Ri= =@ |Qt}rB
=yxvwtv QDW}@ |Q}PBPwiv R= w Ovvm|t pta Ov@?; |xOQB l} uwJty xOW xQ=W=

"OvQw;|t ptax@ |Q}owrH
uQ}=DU= =@ xOW KqY= |=yxvwtv QO ?; |tHL ?PH OYQO u=R}t |UQQ@ QO
uQ}=DU= |w=L |=yxvwtv xm OwW|t xOy=Wt Oy=W |xvwtv =@ xU}=kt QO u}O=Dw@
Ow@y@ |@ wr]t Q=Okt x@ RwQ 90 w 28 '7 u}vU QO =Q ?; |tHL ?PH 'u}O=Dw@
OwyWt R}v uU V}=Ri= w Qt}rB OYQO V}=Ri= =@ Ow@y@ u=R}t u}= xm 'CU= xO}WN@
QO u}O=Dw@ uQ}=DU= Qt}rB �25 w �15 '�5 |wDLt |=yxvwtv 'p=Ft u=wva x@ "CU=
x@ C@Uv =Q ?; |tHL ?PH u=R}t �76 w �75 '�63 ?}DQD x@ RwQ 90 uU

"Ov=xO=O Vy=m Oy=W |xvwtv
uQ}=DU= �5 |w=L |xvwtv 'RwQ 28 w 7 uU QO xOt; CUO x@ G}=Dv =@ j@=]t
R= xm 'CU= xDW=O Oy=W |xvwtv u=R}t R= V}@ |tHL ?PH Q=Okt 'l}r} Qm ;
QO �?; |=yxJ[wL QO |Qw;pta� ?w]Qt |Qw;pta ẁv x@ u=wD|t u; pra
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