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ẁQW O}OW |W}=UQi |xQwO 'u}Br; |v=}=B |=yR=i =@ u=tRsy sQ=yJ u=QwO p}=w=

|RwQt= |=yCWO w xOQm QB =Q =yxQO w CUB j]=vt 'u; |=y?wUQ xm CU= xOW
"CU= xO=O p}mWD =Q xk]vt

|}xU=t w uW \wrNt w xv=OCWQO ,=DOta 'OyWt QyW |@ Qe |xOwOLt Ci=@
CmQL =@ G} QODx@ |rw 'CU= |ovU |=yxvt=O x@ OwOLt QyW |@ wvHCtUk "CU=

pw�Ut xOvU} wv �
"1397 1 19 VQ}PB '1396 12 2 x}LqY= '1396 6 7 Ci=} QO %M} Q=D

DOI:10.24200/J30.2018.2281.2158



"""|
=yl

=N|
WRN

Q=DiQ
|xU

}=kt
w|

UQQ
@?} Q[ '1 |x]@=Q j@=]t =yxv=OR} Q |oOQWi ?}=Q[ u}@ |oDU@ty |@ QHD \@=wQ

|=yl =N QO xv=OR} Q |Q}tN C=YNWt T=U=Q@ =Q =yu; |x} wv=F s}mLD w |oOQWi
xOQwNvCUO |xDi=}|O=a s}mLD |=yl =N |=Q@ =yu; KqY=TBU w xOQwNCUO

[1]"Ov=xOQm x�=Q=
Cc = 0 009(LL� 10) (1)

s=Hv= x@ xHwD =@ OwN C=ar=]t QO '�1973� |QYt '=yxv=OR} Q OQwt QO
=} x} wv=F s}mLD ?} Q[ |oDU@ty '|WRN |x}L=v ?}W w |t}mLD |=yV}=tR;
CQwYx@ =yu; |a}@] C@ w]Q ?ULQ@ =Q `=@W= ,=D@Uv |UQ |=yxv=OR} Q VRN

"CU= OYQO ?UL Q@ |a}@] C@ w]Q u; QO xm CU= xOQm x�=Q= 2 |x]@=Q
C� � 0 0001 (w0) (2)

C@Uv C=Q}}eD |xOwOLt '�1977� 2|mUwrO=o w |QYt C=ar=]t j@]
OwOL R= QDtm =D 0 025 R= l}v=oQ= w l}v=oQ=Q}e |xv=OR} Q |=yl =N QO C�=Cc
j@=]t� l}v=oQ=Q}e |=y|q w =yTQ ?U=vt |xv=OR} Q `=wv= |=Q@ w CU= 0 10
3nQ@Owm |=Q@ w �4 |x]@=Q j@=]t� l}v=oQ= |=y|q w =yTQ |=Q@ '�3 |x]@=Q

[2]"CU= �5 |x]@=Q j@=]t�
C�=Cc � 0=04� 0=01 (3)

C�=Cc � 0=05� 0=01 (4)

C�=Cc � 0=075� 0=01 (5)

'CU= xOW s=Hv= �1988� Vv=Q=mty w 4|U=m =v \UwD xm |Qo}O VywSB QO
CQwYx@ |r;Q}e |xv=OR} Q |Q}tN |xvt=O ?UL Q@ x} wv=F sm =QD ?} Q[ Q=Okt

%CU= xOW x�=Q= 6 |x]@=Q
C� = 0=00168� 0=00033PI (6)

u=}�w=O \UwD 5=N@U |rL=U |xk]vt Q=Oltv |=yl =N |x} wv=F sm =QD
x} wv=F s}mLD QF= QO =Q u; CUWv R= |}xOta VN@ xm CU= xOW |@=} RQ= '�1991�
%pt=W 'CUU|}xv=O u}@ Ovw}B =@ =N@U |xk]vt|rL=U C=@ wUQ "CU= xOQm|iQat
|Q}PBsm =QD =@ x=Qty l}v=oQ= O=wt |Q}O=kt |w=L Q=O|q |=yTQ w Q=OxU=t |q
VQ=Ro syt =yu; QO CUWv p@=kt C=O}ytD w |v}@V}B |xr�Ut w xOw@ O=} R
|=yCUWv Vy=m QO |Q=PoQ=@ V}B VwQ 'xOW s=Hv= |=y|UQQ@ QO "CU= xOW
CUWv p�=Ut u}vJty w QwmPt Q=Oltv |=yl =N |x} wv=F s}mLD w |t}mLD
|@=} RQ= syt '|r; O=wt |yHwD p@=k Q=Okt uOw@ |w=L x@ xHwD =@ =yu; QO |WRN

[3]"CU= xOW
s}mLD |=yV}=tR; R= |Qo}O O=OaD s=Hv= R= TB w C=ar=]t p}tmD QO
?} Q[ x@ G}=Dv |oDU@=w |@ QHD |=y|UQQ@ w xOQwNvCUO |=yxvwtv |wQ Q@
w |Q}oxH}Dv �1996� |QYt w lB '|k=RQD \UwD lQDWt CQwYx@ 'Cc
xv=OR} Q l =N TvH ?UL Q@ C�=Cc C@Uv uOw@ C@=F '|@ QHD CQwYx@
C@=F ,=@} QkD CQwY x@ C�=Cc |@ QHD C@Uv Q=Okt =Pr "CU= xOW x�=Q=
|x} QWv [4]"CU= xOW x�=Q= 7 |x]@=Q CQwYx@ w xv=OR} Q TvH l} |=Q@
ptar=QwDUO u=wva x@ |vi s=_v Qwt= |OQ@y=Q CQ=_v Cvw=at 634 |xQ=tW
xOQm O}k =Q C@Uv u}ty R}v '�1392� =y|B EL@t � |rL=U |=yxR=U |L=Q]

"CU=
C� = (0 03� 0 05)Cc (7)

CyH =yxvwtv |wQ Q@ |t}mLD |=yV}=tR; s=Hv= w =yu; |Q}tN Cr=L |@=} RQ=
|m}v=mt X=wN |=yQDt=Q=B w xv=OR} Q |m} R}i X=wN |=yQDt=Q=B |@=} RQ= w |UQQ@
CU= u=tR pw] QO C@=F |Q=PoQ=@ CLD x} wv=F s}mLD =} |WRN CUWv Q_v R= =yu;
w x} wv=F s}mLD |=yQDt=Q=B |oDU@ty w \=@DQ= OQwt QO VywSB w |@=} RQ= xQNq=@ w

"CU= xv=OR} Q |m} R}i |=yQDt=Q=B Q}=U =@ |WRN

u; |=yOQ@ Q=m w VywSB CQwQ[ "2
OyWt QyW |RmQt |xOwOLt QO |Dt=k= w |Q=HD |=yu=tDN=U VRQ= x@ xHwD =@
w |RmQt CtUk QO �`� =[Q s=t= sQL |xOwOLt x@ |m}ORv QO XwYNx@
x=Qtyx@ |Dt=k= Rm =Qt Q}=U w =ypDy `iDQt |=yxR=U E=OL= x@ j=}DW= 'QyW jQW
QO ?re= w CU= O=} R QyW K]U R= QwmPt |xOwOLt QO |Q=HD |=yu=tDN=U
x@ p}=tD 'u}tR |Q@ Q=m R= xv}W}@ |xO=iDU= C}=aQ =@ xOW xQ=W= |=yu=tDN=U
j]=vt Q@ j@]vt 'Q}N= |xOwOLt |iQ] R= "OQ=O OwHw u}tRQ} R xk@] OvJ E=OL=
|=yu=tDN=U QDW}@ QO w CU= QyW K]U QO xv=OR} Q l =N OYQO u} QDW}@ =@
'OwHwt |xk@]OvJ |=yu=tDN=U =@ =yu; |=y|Q=OQ@Owo CQw=Ht x@ xHwD =@ QwmPt
|Q=yt w |@ wmM}t u=@yov |xR=U sDU}U =@ |=yOwo |=yxQ=w}O |=y|}=Hx@=H pQDvm
|WRN w COtR=QO |=yCUWv 'u; Q=vm QO "OQ=O |Y=N C}ty= �S=Qmv= w nv}r}v�
|=yxR=U |=y|Q=wHty CqmWt w |Q=tat <=RH= Q@ |Q}otWJ Q=F; '`iDQt |=yxR=U
x@ xm CU= xOW x_Lqt xOW QmP |=yxSwQB R= |Q=}U@ QO u}vJty "OQ=O `iDQt
xR=U |=QH= u=tR '|O=YDk= |=yu=Uwv QO |}=QH= w |Q=Pox}=tQU CqmWt p}rO
R= u=wD|t xvwtv Qw]x@ xv}tR u}= QO xm CU= xO}t=Hv= pw]x@ |Q=OQ@Owo R= TB
|Q=O= � |D=k@] GQ@ CQw=Ht QO p=t u=yH |xSwQB %uwJty '|tyt |=yxSwQB
QO wQ u}= R= "OQ@ s=v x=oWv=O u=@=}N GQ@ w p=t OyWt |xSwQB 'C=QO=Y lv=@
'Q}N= |=yxR=U |t}mLD w |v; |=yCUWv =} =yu=mtQ}}eD VywSB w xar=]t Q=vm
x@ xHwD =@ "CU= C}ty= R�=L Q=}U@ =yu; |x} wv=F s}mLD w |WRN OvwQ |@=} RQ=
u=yH |ovyQi w |@yPt T}rB wQDt w QyW u}twO u=wvax@ OyWt QyWuqm \}=QW
|=yGQ@ |xaUwD w E=OL= w |QyW |=yR=U w CN=U OWQ w xaUwD w sqU=
|xaUwD OvwQ 'wQDt w |QyW Q=]k |xm@W E=OL= uDiQo CaQU '|vwmUt `iDQt
w |v}tRQ} R C=U}U-=D |xaUwD OvwQ '|DQ=} R w |DL=}U ^=Lr x@ |D}atH w |QyW
K]U l =N |Dtw=kt Q=DiQ |@=} RQ= Q=vm QO |QyW |xaUwD w uDi=} VQDUo xQNq=@
Qy |@=} RQ= x@ R=}v '|RmQt |xOwOLt QO xv=OR} Q Ci=@ x@ xHwD =@ XwYNx@ QyW
Q}=U x=Qtyx@ xv=OR} Q |=yx}q |=y|Q}PBpmWQ}}eD w =y|}=Hx@=H Q}O=kt QDj}kO xJ
K]U R= QDt 20 =D 18 OwOL jta QO w q=@ ,=D@Uv |}=DU}= K]U OwHw "CU=yx}q
|H} QOD |oOt;q=@ =@ x=Qty Q}N= |xr=U OvJ QO xm QyW |RmQt j]=vt QO u}tR
xOQw; sy=Qi =Q =yu; QO VRN =} x} wv=F s}mLD w |t}mLD |=yCUWv p�=Ut w xOw@
C=U}U-=D |=yCUWv w =yu=mtQ}}eD QDj}kO |=y|@=} RQ= QO =y|v=Qov Qo}O R= 'CU=
w |t}mLD |=yu=mtQ}}eD '=y|Q=OQ@Owo |xr�Ut QO w =yGQ@ w =yxR=U w |QyW
=yu; Q=F; w =yOwo |=yxQ=w}O u}vJty w =yOwo u=@yov |=yxR=U |=yu=tr= |WRN
xQ}e w =yOwo Qw=Ht =} w `iDQt |=yxR=U Qw=Ht |=yu=tDN=U w =yGQ@ '=yxR=U QO

"CU=

`@=vt QwQt w VywSB |xv}W}B "3
's}mLD |=yV}=tR; T=U=Q@ �1967� 1lB w |k=RQD '=yxv=OR} Q Q=DiQ =@ x]@=Q QO

102



4/
1|

xQ=t
W'

35
�2

|xQ
wO'

�13
98

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt Q@=Q@ |t}mLDV}@ C@Uv QO u; Q=Okt u} QDW}@ xm |Qw] x@ 'OQ=O |oDU@=w OCR

[8]"CU= 1
CQwYx@ xv=OR} Q sm =QD?} Q[ x@ x} wv=F s}mLD?} Q[C@Uv|oDU@=w |x} Q_v
x]@=Q QO w uB=S QO �2012� u=Q=mty w 10x@=D=w \UwD � _"� VvQm MQv R= |a@=D
11|=Uv=m |rrtr=u}@ x=oOwQi C}=U u}tR |WRN |=yCUWv ẁkw |ovwoJ =@
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'=yu; G}=Dv w =yV}=tR; x@ xHwD =@ "CU= xOW s=Hv= ' xv=OR} Q l =N Ci=@
QO s}mLD |=y|vLvt '=yxvwtv |x}rm |=Q@ e � log�0 |=y|vLvt Q@ xwqa
G}=Dv u}vJty w xOW s}UQD 100 kpa C@=F Q=Wi CLD u=tR sD} Q=or T=}kt
RwQxv=@W 4 u=}=B =D |va} Ca=U 96 w 72 '48 |=yu=tR u=}=B =D =yV}=tR;
|=yxvwtv |x} wv=F s}mLD |=yCUWv |xOta pt=m ẁkw R= u=v}t]= CyH x@
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13=8 0=0079 0=028 0=255 14=87 0=829 2=67 CL 13=8 23=2 37 3=8 25
12=4 0=0091 0=031 0=275 21=36 0=884 2=68 CL 15=1 23=9 39 2=5 26
12=2 0=0087 0=030 0=260 19=46 0=879 2=69 CL 15 23 38 3=4 27
11=4 0=0071 0=028 0=205 13=68 0=851 2=63 CL 12=2 21=8 34 4=8 28
11=6 0=0077 0=029 0=223 15=77 0=850 2=65 CL 13=6 22=4 36 3=6 29
14=2 0=0097 0=032 0=326 21=16 0=904 2=69 CL 16=1 20=9 37 8 30
24=5 0=0016 0=036 0=143 8=99 0=811 2=67 ML 0 � 0 1=2 31
18=6 0=0029 0=027 0=149 6=18 0=765 2=65 ML 2=2 12=6 14=8 1 32
20=3 0=002 0=019 0=114 10=1 0=875 2=66 ML 0 � 0 1=5 33
19=8 0=0019 0=024 0=121 10=35 0=936 2=68 ML 0 � 0 1=4 34
20=5 0=0032 0=026 0=169 6=36 0=785 2=68 ML 0 � 0 1=2 35
19=5 0=0028 0=028 0=156 11=2 0=832 2=67 ML 0 � 0 2=3 36
19=0 0=0027 0=023 0=138 8=5 0=795 2=66 ML 0 � 0 2=8 37
23=2 0=0022 0=041 0=172 9=3 0=763 2=63 ML 0 � 0 2=5 38
22=3 0=0022 0=027 0=137 7=8 0=695 2=65 ML 0 � 0 3 39
20=8 0=0025 0=018 0=127 9=84 0=754 2=67 ML 0 � 0 2=2 40
22=0 0=0023 0=032 0=152 8=87 0=742 2=66 ML 0 � 0 2=7 41
20=7 0=0026 0=023 0=143 7=23 0=805 2=65 ML 0 � 0 3 42
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