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"O@=}|t Vy=m u; R= TB w V}=Ri= 0 3 Q@=Q@ u1=D OwOL =D �x@vU Pwiv u=R}t R=
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sm =QD =@ hrDNt |=yx}q w (u1 = u2 = 1=5 cm) Ov=xOW xO=O Q=Qk xvwtv K]U
QDt|Dv=U 1 5 |=yCt=N[ x@ |v=kwi l =N |x}q 2 '?6 pmW QO "OvDUy �85
=@ h Ct=N[ x@ |v=DLD l =N |x}q w �97 sm =QD =@ (u1 = u2 = 1 5 cm)
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=@ l =N hrDNt |=yx}q |R=UxO=t; R= TB "Ov=xOw@ QDt|Dv=U 5 Q@=Q@ |Q=PoQ=@
OOa 2 uO=OQ=Qk w ?r=k pN=O QO �KrUtQ}e =} KrUt Cr=L QO� Q_vOQwt |r=oJ
xvwtv K]U |wQ Q@ Q=@ QU |x}q uRw |R=Ux}@W CyH |tQowr}m 2 |wkrL |xvRw
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"�85 sm =QD =@ l =N hrDNt j=ta= QO `k=w p}=DUmDw�S

Q@=Q@ x@vU Pwiv u=R}t 2 |=Q@ u1=D =@ (RR) K}rUD C@Uv C=Q}}eD "9 pmW
"QDt|r}t 5 w 2 5

|WWm |wQ}v O=H}= w QDy@ |}=We OQmrta� K}rUD |x}q pmW Q}}eD V}=Ri= x@
|x}q u}vJty w Qo}Om} =@ l =N |=yxv=O CU@ w pik V}=Ri= w �u; QO QDW}@

"O=O C@Uv K}rUD
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sm =QD =@ l =N� u} Ro}=H l =N |x}q sm =QD QF= '14 |r= 10 |=ypmW QO wQ u}=
KrUtQ}e QDU@ |=Q@ '10 pmW "CU= xOW |UQQ@ �u1 Ct=N[ w �97 =} �85
Ow@y@ QO |}=RU x@ Q}F-=D u} Ro}=H |x}q sm =QD xm OyO|t u=Wv u1=D = 0 2 =@
'u1=D = 0 2 =@ KrUt QDU@ |=Q@ QwmPt pmW j@=]t u}vJty "OQ=O QDU@ |Q@ Q=@
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KrUt

8 76 7 56 5 79 4 51 �85 0 3
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CmQL =yVvD Vy=m QO QF-wt |xOwOLt R= GQ=N x@ K}rUD |x}q '0 3 Q=Okt R=
GQ=N ,=@} QkD K}rUD |x}q '1 6 OwOL R= V}@ x@ u; V}=Ri= =@ xm |Qw] x@ 'Ovm|t
w wLt ,qt=m u; QF= w OQ}o|t Q=Qk |Q=PoQ=@ K]U Q} R l =N |oDN}Uo |x}L=v R=

"Ovm|t p}t KrUtQ}e QDU@ Q=DiQ CtU x@ QDU@ Q=DiQ
R= QDnQR@ Q}O=kt |=Q@ XwYN x@� u1=D Q=Okt V}=Ri= =@ 'Qo}O CQ=@a x@
'VvD Q}F-=D CLD |xk]vt w xvwtv |q=@ R= K}rUD |x}q uOW QwO Cra x@ '�0 4
w xDU=m QDU@ |Q@ Q=@ QO u; Q}F-=D 'u; |}=We OQmrta w pmW Q}}eD Vy=m ut[
"OvwW|t =Qosy �sm Pwiv u=R}t QO XwYN x@� nQR@ |=yu1=D QO CBR Q}O=kt
Pwiv u=R}t QO CBR Q=Okt xm OwW|t x_Lqt 2 pwOH w 7 pmW j@=]t u}vJty
QO pmW Q}}eD RwQ@ CQwQ[ Qt= u}= xm 'OUQ|t OwN |xv}W}@ x@ QDt|r}t 12 5
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sDU}U |};Q=m |xv}tm =@ Q_=vDt Qt= u}= "Ovm|t p}t 1 CtU x@ ?} Q[ u}= '1 6
K]U Q@ OQ=w VvD Q}F-=D CLD |xRwL R= K}rUD |x}q uOW QwO p}rO x@ w K}rUD
u=R}t =@ RR Q=Okt QO V}=Ri= ?}W 'QwmPt pmW j@=]t u}vJty "CU= |Q=PoQ=@
jta V}=Ri= =@ "CU= QDW}@ Cq=L Q}=U R= u1=D = 0=3 Cr=L |=Q@ Pwiv jta
|Qw] x@ O@=}|t Vy=m C=Q}}eD ?}W 'xvwtv K]U x@ C@Uv K}rUD |x}q |Q}oQ=Qk
Q=Okt OwOL QO� |ki= ,=@} QkD Q=Owtv w R}J=v C=Q}}eD ?}W 'u1=D = 1 6 QO xm

"OwW|t �RR = 1
lqt 5 '2 5 u=R}t x@ x@vU Pwiv =@ Q_=vDt CBR Q}O=kt ,=@r=e xm =Hv; R=
|=Q@ (u1=D) x@vU Pwiv p@=kt QO (RR) K}rUD C@Uv C=Q}}eD 'CU=y|L=Q]
'QwmPt pmW j@=]t "CU=xOW x�=Q= 9 pmW QO QDt|r}t 5 w 2 5 Pwiv u=R}t wO
"OyO|t MQ u1=D = 0=3 QO QDU@ Ctw=kt V}=Ri= QO K}rUD OQmrta |xv}W}@
|Q@ Q=@ V}=Ri= ?Hwt ?}DQD x@ �xv}y@ Q=Okt� u1=D = 0=3 QO OQmrta |xv}W}@
5 w 2 5 Pwiv u=R}t QO (RR = 2 15) �150 w (RR = 1 85) pO=at QDU@
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99

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""|
}xU=

tl
=Ns

m=QD
wK

}rUD
QF=|

UQQ
@

u1=D = 0=4 =@ KrUt w KrUtQ}e |=yxvwtv |=Q@ Pwiv-wQ}v C=Q}}eD "12 pmW
"|v=kwi l =N |x}q |=Q@ �97 w �85 sm =QD 2 w

u1=D = 0 8 =@ KrUt w KrUtQ}e |=yxvwtv |=Q@ Pwiv- wQ}v C=Q}}eD "13 pmW
"|v=kwi l =N |x}q |=Q@ �97 w �85 sm =QD 2 w

u1=D = 1 2 =@ KrUt w KrUtQ}e |=yxvwtv |=Q@ Pwiv- wQ}v C=Q}}eD "14 pmW
"|v=kwi l =N |x}q |=Q@ �97 w �85 sm =QD 2 w

u1=D = 0 2 =@ KrUt w KrUtQ}e |=yxvwtv |=Q@ Pwiv-wQ}v C=Q}}eD "10 pmW
"|v=kwi l =N |x}q |=Q@ �97 w �85 sm =QD 2 w
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|x}q 1 =@ KrUt w KrUtQ}e |xvwtv Cr=L 2 |=Q@ QDt|r}t 2 5 Pwiv jta |=Q@

"p}=DUmDw�S

CBR Q@=Q@ QO �97 sm =QD =@ (u1=D) l =N |x}q Ct=N[ C=Q}}eD "16 pmW
|x}q 1 =@ KrUt w KrUtQ}e |xvwtv Cr=L 2 |=Q@ QDt|r}t 5 Pwiv jta |=Q@

"p}=DUmDw�S

QO p}=DUmDw�S |x}q 1 =@ KrUt w KrUtQ}e |xvwtv Pwiv-Q=@ C=Q}}eD "17 pmW
"|v=kwi |x}q sm =QD \}=QW R= hrDNt Cr=L wO

Q_=vDt VvD u=R}t p=ta= |xR=H= pta QO w CU= K}rUD |x}q OQmrta w KrUt
V}=Ri= QO K}rUD Q}F-=D |UQQ@ |=Q@ xm CU= |y}O@ "OwW|tv xO=O Pwiv u=R}t u}= =@
x@ x@vU Pwiv =@ Q_=vDt CBR Q}O=kt O}=@ |L=Q] |xt=vu}}; T=U=Q@ 'QDU@ |Q@ Q=@

"OQ}o Q=Qk KQ] lqt 5 w 2 5 u=R}t
K}rUD |x}q |Q}oQ=Qk xm OyO|t u=Wv 14 |r= 10 |=ypmW |rm |xU}=kt
�97 sm =QD =@ u; |wQ l =N sm =QD =@ x=Qty 'u1=D = 0 3 |va} 'xv}y@ jta QO
CU= |y}O@ "OyO|t xH}Dv =Q CBR Q=Okt u} QDq=@ |DQ=@a x@ =} |};Q=m u} QDW}@
|v} Ro}=H x@ R=}v 'QDU@ CBR Q=Okt Ow@y@ CyH 'l =N K}rUD sOa CQwY QO
QF= R= QDy@ lQO Qw_vt x@ "Ow@ Oy=wN �97 sm =QD =@ l =N R= |QDW}@ Ct=N[
\=@DQ= 16 w 15 |=ypmW 'l =N |v=kwi |x}q sm =QD w Ct=N[ 'K}rUD s-=wD
sm =QD =@ l =N |x}q� (u1=D) sm =QDt |x}q Ct=N[ =@ CBR Q}O=kt u}@
w KrUtQ}e Cr=L 2 QO 'QDt|r}t 5 w 2 5 Pwiv u=R}t |=Q@ ?}DQD x@ =Q ��97
xHwD p@=k V}=Ri= u=wD|t ,qw= 'QwmPt |=ypmW j@=]t "OvyO|t u=Wv KrUt
|x}q |Q}oQ=Qk CQwY QO KrUtQ}e Cr=L x@ C@Uv KrUt Cr=L QO =Q CBR

|=Q@ ,=}v=F &OQm xOy=Wt �x@vU Q]k 0 4 =D 0 3 OwOL� QF-wt |xOwOLt QO K}rUD
R= KrUt Cr=L QO u=wD|t |L=Q] CyH XNWt CBR Q=Okt l} x@ |@=}CUO
��97 sm =QD C=ar=]t u}= QO� Q_vOQwt sm =QD =@ u} Ro}=H l =N R= |QDtm Ct=N[
Q=Okt 'sm =QDt |x}q Ct=N[ V}=Ri= =@ xm OwW|t x_Lqt u}vJty "OQm xO=iDU=
sOa u}@t Qt= u}= xm CU= u=Um} ,=@} QkD KrUtQ}e w KrUt Cr=L 2 QO CBR

CyH p=LQy x@ "CU= u} Ro}=H sm =QDt |x}q Ct=N[ V}=Ri= =@ K}rUD CQwQ[
|x}q QDW}@ Ct=N[ =@ KrUtQ}e QDU@ ?=NDv= O}=@ 'hOy CBR x@ |@=}CUO
"OwW |UQQ@ |O=YDk= Q_v R= |x}q QDtm Ct=N[ =@ KrUt QDU@ =@ u} Ro}=H l =N
O}=@ ?}DQD x@ �QDt|r}t 2 5 Pwiv jta =@� 6 Q@=Q@ CBR x@ |@=}DUO |=Q@ ,qFt
1 5 KrUt w KrUtQ}e QDU@ |=Q@ �97 sm =QD =@ u} Ro}=H l =N |x}q Ct=N[
|=Q@ |rm Qw]x@ "OvwW ?=NDv= �0 6 w 0 3 Q@=Q@ u1=D =@ Q_=vDt� QDt|Dv=U 3 w
QO `k=w |=yx}q XwYN x@ QDU@ |WQ@ Ctw=kt Ow@y@ x@ R=}v 'QDU@ |Q@ Q=@ V}=Ri=
XwYN u}= QO "CU= �|Q=PoQ=@ K]U R= |W=v VvD CLD� VvD CLD |x}L=v
|v} Ro}=H =} w u; |wQ l =N sm =QD w ?U=vt jta QO K}rUD |x}q R= xO=iDU=
"OW=@ KQ]t Ov=wD|t R=}vOQwt sm =QD w Ct=N[ x@ x}q 1 =@ |v=kwi l =N |x}q

G}=Dv 'K}rUD |x}q u}}=B w q=@ QO l =N |x}q sm =QD QF= |UQQ@ Qw_vt x@
l =N |x}q u1=D = 0 6 QDt|Dv=U 3 =@ KrUtQ}e Cr=L QO =yV}=tR;
sm =QDt l =N |x}q (u1=D = 0 3) QDt|Dv=U 1 5 =@ KrUt Cr=L 'sm =QDt
x@ u} Ro}=H l =N |x}q 2 \Uw QO K}rUD |x}q |Q}oQ=Qk =@ KrUt Cr=L w
K}rUD |x}q u}}=B w q=@ QO (u1 = u2 = 1 5 cm) QDt|Dv=U 1 5 Ct=N[
|x}q |Q}oQ=Qk =@ 'OwW|t x_Lqt xm Qw]u=ty "Ov=xOW xU}=kt 17 pmW QO
QO |Q@ Q=@ u=R}t 'QDt|Dv=U 1 5 Ct=N[ x@ sm =QDt l =N |x}q 2 u}@ K}rUD
|yHwD p@=k u=R}t x@ Qo}O Cr=L wO x@ C@Uv x@vU XNWt Pwiv u=R}t l}
C@Uv |Q@ Q=@ u=R}t 'QDt|r}t 5 pO=at x@vU Pwiv u=R}t QO ',qFt "O@=}|t V}=Ri=
u} Ro}=H l =N |x}q 1 \ki =@ KrUt QDU@ Cr=L w KrUtQ}e QDU@ Cr=L x@
Qt= u}= "CU= xO=O u=Wv V}=Ri= �35 w �77 ?}DQD x@ K}rUD |x}q |q=@ QO
1 5 R= u} Ro}=H sm =QDt |x}q Ct=N[ V}=Ri= QF= x@ hQ] l} R= u=wD|t =Q
=@ K}rUD |x}q l =m]Y= V}=Ri= x@ Qo}O hQ] R= w QDt|Dv=U 3 x@ QDt|Dv=U
uwQ}@ Ctw=kt |UQQ@ QO "O=O C@Uv u; QDy@ OQmrta xH}Dv QO w u} Q} R |x}q
XwYNQO |y@=Wt G}=Dv [20]'�2014� TQ l =N QO O} Qow�S |x}q |oO}Wm
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