
Arc
hive

 of
 S

ID

www.SID.ir

h}
QWu

=Qta
|U

Ovyt
24

�15
"X

'4|
xQ=t

W'
28

�2
|xQ

wO

O
ri

gi
na

lA
rt

ic
le|m}v=mt w |m}rwQO}y |=yQDt=Q=B Q}F-=D |xar=]t

l =N l} QO ?; |Q}PBPwiv ?} Q[ |wQ Q@
O}OH x=oDUO R= xO=iDU= =@ Q=OTQ |}xU=t

`=@W=Q}e |=yl =N QO |Q}PBPwiv u}}aD
�OWQ= T=vWQ� � |Q}tvy@ u=}rO=a |ratqe

�Q=}Wv=O� �|@ QF} u}Or=?=yW O}U
�|QDmO |wHWv=O� |}=RQ}t |ra

TQOt C}@ QD x=oWv=O 'u=Qta |UOvyt |xOmWv=O

Oy 'xYNWt |vLvt |xJN} Q=D x@ xDU@=w Q=DiQ |m}rwQO}y pt=wa Q}F-=D Q=DWwv u}= QO
?; |Q}PBPwiv ?} Q[ |wQ Q@ xvwtv `=iDQ= w x@v=Hxty |=yVvD |m}v=mt pt=wa 'u=} QH

u}}aD hrDNt |=yV}=tR; =Pr "CU= xOW |UQQ@ Q=OTQ |}xU=t l =N l} QO
|oOWQD |=y|vLvt |wQ Q@ |Di=@ Vmt hrDNt Q}O=kt QO O}OH |y=oDUO =@ |Q}PBPwiv
1 `=iDQ= =@ ZwQit l =N |=yxvwtv |wQ Q@ hrDNt |t}mLD |=yVvD QO |oOWlWN w
|Q}PBPwiv ?} Q[ uOw@ QDW}@ R= |m =L xOt;CUOx@ G}=Dv "CU= xOW s=Hv= QDt|Dv=U 3 =}
R}v |Di=@ Vmt Vy=m w xOw@ |oOWQD |=yQ}Ut x@ C@Uv |oOWlWN |=yQ}Ut QO ?;
xvwtv `=iDQ= w u=} QH Oy C=Q}}eD u}vJty "CU= xOW |Q}PBPwiv ?} Q[ V}=Ri= Ea=@

Vmt l} QO x@v=Hxty |=yVvD V}=Ri= w xDW=Ov l =N |Q}PBPwiv ?} Q[ |wQ Q@ |Q}F-=D
"CU= xOW |Q}PBPwiv ?} Q[ w `=@W= |xHQO V}=Ri= Ea=@ R}v C@=F |Di=@

gh.adelian@gmail.com
yasrobis@modares.ac.ir
al.mirzaii@gmail.com

Q=DiQ 'u=} QH Oy '?; |Q}PBPwiv ?} Q[ '`=@W=Q}e |=yl =N %|O}rm u=oS=w
"|Q}PBsm =QD 'xYNWt |vLvt |xJN} Q=D x@ xDU@=w

xtOkt
u; `@Dx@ w pNrND C@Uv Q}}eD Ea=@ l =N Q@ QF-wt |=yVvD C}a[w Q}}eD w
=wy OwHw |x]U=w x@ `=@W=Q}e |=yl =N QO "OwW|t ?; |Q}PBPwiv ?} Q[ Q}}eD
w O@=}|t Vy=m l =N QO ?; u=} QH |=y=QHt `]kt K]U 'l =N |=yxQiL QO
l =N `=@W= |xHQO w pNrND C@Uv R= |a@=D l =N QO ?; |Q}PBPwiv ?} Q[

"CU=
s}kDUt |Q}oxR=Ov= |=Q@ |}=QLY w |y=oW}=tR; hrDNt |=yVwQ xRwQt=
?} Q[ u}vJty "CU= xDi=} xaUwD `=@W=Q}e |=yl =N QO ?; |Q}PBPwiv ?} Q[
xO=iDU= =@ w s}kDUtQ}e CQwYx@ u=wD|t =Q `=@W=Q}e |=yl =N QO |Q}PBPwiv
R= xO=iDU= |q=@ u=tR w xv} Ry OwHw =@ "OQm x@U=Lt R}v |v}tND |=yVwQ R=
C@Uv =yVwQ u}= R= xO=iDU=CkO '|Q}PBPwiv?} Q[ s}kDUt |Q}oxR=Ov= |=yVwQ

[6w5]"CU= QD?wr]t s}kDUtQ}e |=yVwQ x@
|=yl =N |Q}PBPwiv ?} Q[ s}kDUt |Q}oxR=Ov= |=Q@ |irDNt |=yx=oDUO
|=wy w ?; |=yR=i |Q}PBPwiv |Q}oxR=Ov= |=Q@ hrDNt u=QoWywSB \UwD `=@W=Q}e
G}=Dv R= |NQ@ x@ 1 pwOH QO [13�7w2]"Ov=xDi=} xaUwD hrDNt |=yl =N QO |}xQiL

l}vmDw�S |UOvyt |x]}L QO KQ]t EL=@t xrtH R= `=@W=Q}e |=yl =N Q=DiQ
|=y|oDN}Uo x@ u=wD|t =yu; |xrtH R= xm CU= |OQ@ Q=m w |tra OY=kt QO
Vy=m w |v}tRQ} R ?; |}=DU}= K]U uOt;q=@ 'u=Q=@ VQ=@ O=ONQ R= Oa@ =y|v=wQ}W
'|WR} QwQi |=yl =N VR} QwQi 'l =N QO |oOwr; VNB 'l =N |Q@ Q=@ C}iQ_
|t=tD QO "OQm xQ=W= =yxR=U QO |@=QN O=H}= w xOvwWsQwDt |UQ |=yl =N QO sQwD

[1]"CU= syt Q=}U@ l =N QO ?; u=} QH w Vw=QD C}y=t QwmPt OQ=wt
x@ C@Uv l =N |Q}PBPwiv ?} Q[ '=yl =N QO Vw=QD QF-wt pt=wa xrtH R=
'|WQ@ Ctw=kt |UQQ@ QO l =N |UOvyt QDt=Q=B l} |xrRvtx@ xm CU=wy w ?;
'|m =N |=yOU uwJty hrDNt |m}vmDw�S |=yxR=U|L=Q] w |tHL Q}}eD Q=DiQ

[4�2]"CU= KQ]t |]}Lt CU} R |=yxR=U w p�=L |=yQ=w}O
CU= xDU@=w pNrND C@Uv x@ ?; |Q}PBPwiv ?} Q[ `=@W= |=yl =N QO

pw�Ut xOvU} wv �
"1390 3 25 VQ}PB '1389 11 18 x}LqY= '1389 4 28 Ci=} QO %M} Q=D

www.SID.ir


Arc
hive

 of
 S

ID

www.SID.ir

"""|
m}v=

mt
w|

m}rw
QO}y

|=y
QDt=Q

=BQ}
F- =D|

xar=]
t"xDWPo |=yQ=m Q@ |QwQt "1 pwOH

xar=]t OQwt l =N '?; |Q}PBPwiv ?} Q[ |xOwOLt '=wy |Q}PBPwiv ?} Q[ |xOwOLt Vmt |xOwOLt pm sHL Q}}eD
�x}v=F Q@ QDt� Kw �x}v=F Q@ QDt�Ka �p=mU=Bwr}m � |Di=@ l =N |xvwtv

[7]xOWv QmP xOWv QmP xOWv QmP 90�0 xOWv |Q}oxR=Ov=
[8]xOW sm =QDt |=yl =N 10�10�10�12 10�3�10�10 95�0 xOWv |Q}oxR=Ov=

[9]urw�=m�xU=t ?}mQD w swr 'TQ 10�8 OwOL =D 10�8 OwOL=D 80�0 xOWv |Q}oxR=Ov=
[10]xU=t xOWv |Q}oxR=Ov= 10�4 OwOL=D 4�0 xOWv |Q}oxR=Ov=

[10]Q=OCr}U |xU=t 10�11�10�8 xOWv |Q}o xR=Ov= 90�0 QoTL \UwD
[11]|@ wUQ |=yl =N 10�10�10�5 xOWv |Q}oxR=Ov= 100�0 xOWv |Q}oxR=Ov=
[12]|@ wUQ |=yl =N 10�12�10�6 10�12�10�7 300�0 xOW |Q}oxR=Ov=

xQ=W= xt=O= QO Qt= u}= C=}�RH xm xOW s=Hv= `=@W=Q}e |=yl =N |Q}PBPwiv ?} Q[
"CU= xOW

xYNWt |vLvt w |Q}PBPwiv u}}aD x=oDUO
|=yl =N QO |Q}PBPwiv w u=} QH|UQQ@hrDNt |=yV}=tR; s=Hv= |=Q@ x=oDUO u}=
|=yVN@ |=Q=O 5 |r= 1 |=ypmW j@=]t w xOW xDN=U w |L=Q] `=@W=Q}e
|m}v=mt wl}D=twD= |=yx=oDUO w Q=Wi uR=Nt 'pQDvm |wr@=D 'x=oDUO pwrUhrDNt
pkDUt |UQQ@ u=mt= O}OH x=oDUO u}= R= xO=iDU= =@ "CU= sHL Q}}eD |Q}oxR=Ov=
QO |}xQiL |=wy =} w ?; u=} QH |wQ Q@ |m}v=mt w |m}rwQO}y hrDNt \}=QW

"CU= QU}t `=@W=Q}e |=yl =N
u}}=B w q=@ lyqm pt=W xm CU= x=oDUO u}= |rY= |=yVN@ xrtH R= pwrU
=Q �=wy R=}v CQwY QO w� ?; |Q}PBPwiv ?} Q[ u=wD|t u; R= xO=iDU= =@ w CU=
Q=Wi p=ta= |Q=Ht 'pwrU |q=@ |xvO@ |wQ Q@ "�1 pmW� OQm |Q}oxR=Ov= ,qkDUt
x}@aD pwrU |Q}o =wy w pNrNDt |m}t=QU |=ylU}O `=@W= |=Q@ =wy |x@v=H xty
p=ta= |Q=Ht w q=@ w u}}=B |=yp=DUOB pt=W R}v x=oDUO u}}=B |xvO@ "CU= xOW

"x=oDUO pwrU |rm |=tW "1 pmW

QO |}xQiL |=wy w ?; |Q}PBPwiv ?} Q[ |=Q@ xDWPo |=yj}kLD QO xOt;CUOx@
"CU= xOW xQ=W= `=@W=Q}e |=y l =N

u}@ |x]@=Q 'l =N |=yxQiL uwQO `}=t R=i V}=Q; |xO}J}B Ca}@] p}rOx@
w |oOWQDhrDNt |=yxR=@ QO l =Nl}C@ w]Q OYQO w |}xQiL ?; Q=Wi C=Q}}eD
xJN} Q=D x@ xDU@=w l =N� ?; |xYNWt |vLvt Q=DiQ w xOw@ Cw=iDt |oOWlWN
Q@ |irDNt pt=wa [14]"CU= �l =N� ?; |xYNWt |vLvt T}UQDU}y Q=DiQ�
CU= QF-wt l =N� ?; |xYNWt |vLvt |xJN} Q=D x@ xDU@=w Q=DiQ O=ONQ |wQ
|=yxQiL w Pi=vt |xUOvy |DN=wvm} Q}e x@ u=wD|t =yu; u} QDsyt xrtH R= xm
w '|oOWlWN w |oOWQD |=yxR=@ QO =yxQiL uwQO |xOWTw@Lt |=wy 'l =N
xDU@=w Q=DiQ "OQm xQ=W= ?; w l =N Ot=H |=yxv=O R=i wO u}@ T=tD |x} w=R Q}}eD
|Q}PBPwiv ?} Q[ |wQ Q@ `=@W=Q}e |=yl =N QO =yQDt=Q=B p=ta= |xJN} Q=D x@
xQ=W= u; x@ OwN C=ar=]t QO R}v u=QoWywSB |NQ@ xm CU= QF-wt l =N QO ?;

[16w15'12]"Ov=xOQm
'`=@W=Q}e |=yl =N QO ?; |Q}PBPwiv?} Q[ |wQ Q@ Qo}O QF-wt pt=wa xrtH R=
xrtH R= 'CU= xOW s=Hv= u; |wQ Q@ |mOv= C=ar=]t uwvm =D xm CU= u=} QH Oy
[12]"'OQm xQ=W= 140 |r= 30 hrDNt |m}rwQO}y |=y?}W |xar=]t x@ u=wD|t
QO ?; |Q}PBPwiv ?} Q[ xHwDp@=k Q}}eD sOa R= |m =L u; R= xOt;CUOx@ G}=Dv xm
u}= xJQo = "CU= |UQ=O uwv=k |Q=QkQ@ w hrDNt |m}rwQO}y |=y?}W |xOwOLt
uwv=k 'u}}=B |Q}PBPwiv ?} Q[ =@ |=yl =N |=Q@ w CU= xDU@=w l =N ẁv x@ Qt=

[17]"Ow@ Oy=wN Q@Dat u=} QH Oy C=Q}}eD R= |QDW}@ |xR=@ QO |UQ=O
Q@ R}v l =N |xvwtv `=iDQ= w pNrND C@Uv uwJty hrDNt |m} R}i pt=wa
Q}F-=D |UQQ@ x@ OwN |xar=]t QO u=QoWywSB |NQ@ "OvQF-wt |Q}PBPwiv ?} Q[ |wQ
G}=Dv xm OvDN=OQB `=@W=Q}e |=yl =N QO |Q}PBPwiv ?} Q[ |wQ Q@ pNrND C@Uv
xOw@ l =N pNrND C@Uv x@ |Q}PBPwiv ?} Q[ |oDU@=w Qov=}@ =yu; |xOt;CUOx@

[15w2]"CU= Cw=iDt hrDNt |=yl =N QO Q=DiQ u}= w
p=ta= |xJN} Q=D x@ xDU@=w |m}rwQO}y pt=wa Q}F-=D |UQQ@ x@ Q=DWwv u}= QO
|xvwtv `=iDQ= w 'QF-wt |x@v=Hxty |=yVvD |m}v=mt pt=wa 'u=} QH Oy '=yQDt=Q=B
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