
 LxVD (W=xB7u zv=x "��Wu �� *-Vx� #V`u ;Y�VD ) F<V<Tu zH<��) �B|2 *�VD �� �� #V`u F<V<Tu �V7<)� BD

Vx� %Bvh� (B9T<�-*

 ;G�V2 *�Ty7Y� >� qbl1�;u�V|D 8y\}{2� *����BEGBDBD 'Bbu�3��}0=siYBEh VDBM3��W7=x �VE<Vl  )4

1- *��)B]6 '}=Y�W=xB7u *VH6� *}N]x����}{� '�Vv2 T=|\ *��)B]6 (T7]x�� .*��)B]6 '}=Y�W=xB7u ) B|y=\Bu ()V9

5:7C3E;@B:6DEF.D5F.35.;C-8

2-  ;vsh FA={ }bh ) �B=]x����}{� '�Vv2 T=|\ *��)B]6 (T7]x�� .*��)B]6 '}=Y�W=xB7u ) B|y=\Bu ()V9

3-}N]x��'B<'�V|G �Bp=pQG &}sh TP�) ;u�Y� ���� (B:]x�� *��)B]6 '}=Y�W=xB7u T\�� ;YBy\�B6.

4-}N]x��* (B:]x�� T\�� ;YBy\�B6*�BY ;i=Ed gDByu  ) *��)B]6 &}sh.

�.!��:

 "}a}u w<� ��}u �� n=pQG ) zirBeu �� #T{ zeD�� w=y3v{ ) (T\ (�BmHY� ;M)VR ) *�)�) *-Vx� ��Tpu w==iG '�W=u BD �� F<V<Tu

;u '��Tx�Bu 'BHY� �� (W=xB7u zv=x F]6 tHZ=Y �� LxVD zH<��) �B|2 �� �V7svh '�W=u ) *-Vx�T\BD. �� B{ (���52 LxVD V:Hh��� *�VD

 zH<���) �B|2)T<VE={ ) �Tx �VNl �&�Bd ( %BY ��1391 (T\ *�)� gvM �� (�BmHY� BD zx}vx (��Tx� ) tNP w=y3v{ �Tx�zx}vx �)� *V=9

FY� zHlV9 ��}_ ;l�B`G .�(T\ &BNx� �BEYBQu zD zM}G BD T<VE={ ) �Tx �VNl �&�Bd zH<��) �B|2 *�VD (T\ (�BmHY� *-Vx� q6 C=GVHD

27161.15)�BH7{ VD %)-B:u ( �30177.78)�BH7{ VD %)-B:u( �33840.33)�BH7{ VD %)-B:u ( )40866.81)�BH7{ VD %)-B:u (

;uT\BD. T<VE={ zH<��) zD  }DVu *-Vx� ^rBR (�)Wl� w<VG~BD)163229.26�BH7{ VD %)-B:u ( &�Bd zH<��) zD  }DVu w<VHy<B/ )

)106658.70�BH7{ VD %)-B:u (T\BD ;u . &�Bd zH<��) �� �� *�) (V|D0.36 Ci7u VHu VD &V9}s=6 VNl zH<��) �� )0.62 VD &V9}s=6

 Ci7u VHuTx��� �B`HR� �}R zD �� B{ zH<��) w=D �� �� *�) (V|D '�W=u w<VG~BD ) w<VHv6 C=GVG zD z6 � .(V|D w<VG~BD w=y3v{-

;u &�Bd zH<��) zD ^HSu �� *�Vx� *�)T\BD .�*-Vx� q=sQG ) z<WNG zirBeu ) n=pQG w<� L<BHx zD zM}G BD *)� VD F<V<Tu F=ia)

 *-Vx� #V`u%}`Qu VNl �BDTyHZ{ V<U/Bx T<TNG *-Vx� BGTvh z6 *-Vx� gDByu F<�)TQu ) LxVD T=r}G ��}u �� �}]6 �B=x zD zM}G �

CYByu;u  VGT\BD T=r}G �zH<��)FY� ��T<B/ *��)B]6 FvY zD &B9 5< VNl.

�.!E� �"M ����:�� *�) (V|D �;M)VR ) *�)�) *-Vx� �LxVD'��Tx�Bu  ).
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LG.BG:

 LxVD)OCJK3D3E;G3 L. ('B|M F=ivM �� ;v=x �� [=D ;s_� *�UjT\BD ;u �'B|M �� LxVD T=r}G454.6 z6 �FY� %BY �� wG '}=s=u

   'B|M �� LxVD �V7svh cY}Hu4.25;u �BH7{ �� wGT\BD . '�V<� �� cY}Hu �}d zD LxVD �V7svh �)TP4.9 z6 �FY� �BH7{ �� wG

 T\BD ;u 'B|M ��  LxVD (Tyy6 T=r}G  w=v{��B< '�V<� )I))I, 2010.(

w<VH]=DF]6LxVD��'�V<���zY'BHY�;rBv\��}]6BD72��T_OeYV<�F]6��q6�}]6&BNx�;u�V=9.'BHY�'��Tx�Bu

;7<��;<B|xBHY�FY�z6(4<}D����}u%}`QuLxVD��t|YqDBo;|M}G����}RVDFY��'BHY�'��Tx�Bu[=D��46T_��T=r}G)

43T_��OeYV<�F]6$}Hs\���}]6��FY�������w<� �Bp=pQG W6�Vu �� ) (W=xB7u zv=x ) ;HyY *B|\)� zD LxVD 'BHY�

�}\ ;u F]6 (W=xB7u ��}`D .��go�)F]6LxVDw<VHv|uF=rBil*��)B]6w<�'BHY��}ZQu;u �}\)�B|M*��)B]6'BHY�

�'��Tx�Bu1390.(

FY� ��T<B/ *��)B]6 ;s_� �Bu�Wr� �� ;7< �*-Vx� �� zy=|D (�BmHY�. ) #Vd 5< �� F=ivM [<�Wl� ) �)TQu ;h��� w=u� zD zM}G BD

 [SD �� *-Vx� VH]=D (�BmHY� zD VNyu V:<� #Vd �� ;9Tx� VG~BD *B{���TxBHY�FY� (T\ *��)B]6 . T=r}G [<�Wl� �� &)�Tu *BaBpG

 (T\ *��)B]6 �~}`Qu T=r}G �� (�B|x V:<� ) �*��)B]6 �~� w=\Bu �&}vY �;<B=v=\ *B{�}6 T<T\ (�BmHY� zD VNyu �;<�Uj ��}u

FY��u ;9�WD VeR BD FZ<� c=Qu ) ;u}vh F\�T|D z6 �}\ ;u IhBD *-Vx� �� T<T\ (�BmHY� �%BP w<� BD�}\ zM�}. �� zy=|D (�BmHY�

;u qo�TP zD �� ;e=Qu FZ<� ��7]u �*��)B]6 [SD �� *-Vx� L<)VG zD VNyu ) � *V=9}sM ;i=Ed gDByu C<VSG ��  ) TxBY�

;u zlV_ zD ')Vpu T=r}G tHZ=Y 5< '�}yh zD ��T<B/ *��)B]6 �}\(EC63> 
� 
�., 2007).

*-Vx� *��)B]6 zD q<TEG '�Tu *��)B]6  *��)B]6 ��T=r}G �� �B=x ��}u *-Vx� �� (�BmHY� �� '��}G zD �B=x w<�VDByD �FY� (T\ VD

;u ;lViu &�Wr� 5< '�}yiD;u tHZ=Y �B=x zD zM}G BD gDByu *Tu��?6 ^=`SG w==iG *�VD *T=r}G gD�}G � �}\ *�VD ;EYByu �)� Tx�}G

�}\ *��)B]6 �� *-Vx� VG~BD 'BuTx��(*;@9:, 2002).

 '��B7v{ ) ;G�V2)2011  (� �� LxVD F]6 tHZ=Y )� � (�BmHY� ��}u *-Vx� q6 z6 ��� 'B]x L<BHx z6 Tx�V6 zZ<Bpu *-Vx� Vfx

 BD VD�VD C=GVHD ;HyY ) (W=xB7u zv=x tHZ=Y  LxVD T=r}G *�VD67217.95 )67356.28)�BH7{ VD %)-B:u (FY� (�}D . '��B7v{ ) *Ty6

)2001 (zZ<Bpu ��TyHZ=x V:<T7< BD cEGVu (��}v{ '}=Y�W=xB7u ) ~BD �V7svh z6 ��� 'B]x *� . *B=xVm=rB6 FrB<� �� �� LxVD T=r}G )�

�V6 zZ<Bpu w/�- BD B7<Vu� . �BH7{ 5< �� T=r}G *�VD w/�- ��640 B|yG ) �B6 *)V=x FhBY Vmx90 T=r}G *�VD B7<Vu� �� Bu� �FR}Y VH=r

 FhBY 'Bv{�� LxVD24 �B6 *)V=x FhBY Vmx255) w<WyD VH=r55;u #V`u q=@)�B9 VH=r�}\ .�� %}`Qu �V7svh +BE<VpG �}]6 )�
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FY� ;<~BD OeY ��) VD�VD .zH<��) �� (�BmHY� �(TQHu FrB<� �� ) �}6 �B<� ��Tpu #V`u q_BP �~BD �V7svh w<� w/�- �� %}`QuV/ *B{

;uT\BD.

)� VD *�B=ZD �BirBeu z2 V9�  FY� zHlV9 &BNx� ksHSu *��)B]6 �~}`Qu �� *-Vx� #V`u *(M3@63> 
��
�., 2002; /;>?3K


��
�., 2005�MA:3??36; 
��
�., 2008 .(zirBeu zx}9 1={ Bu� ;lV`u �� zeD�� q=sQG ) z<WNG ) *-Vx� #V`u *)� VD *�

 �� LxVD zH<��) �B|2 T=r}G *�VD ;M)VR ) ;lV`u *-Vx� BD zirBeu #T{ BD ;p=pQG BG zH\�� '�VD �� Bu � FY� zHlV:x ��}_ '�V<�

'�V<� �� ;lV`u �� BD LxVD T=r}G �V7svh ) *�)�) *-Vx� w=D zeD�� ) *-Vx� �� (�BmHY� '�W=u w==iG�t={� &BNx� �}]6 %Bv\ ��.

"N6�� � ��OG :

(��� �� n=pQG w<� *B{��LxVD  ��)B]6 'BHY� �� �B6 %BY ��  ��� BG  �}<V|\ (Bu �� '��Tx�Bu1391Tu� FY� zD .(��� BD B{

zx}vx �)� �� (�BmHY�zuBy]YV/ ��}`D *�}bP zEPB`u �)� ) ;l�B`G *V=9FY� (Tu� FY� zD *� . w=D '��Tx�Bu 'BHY�35 zM��

 )47 BG zp=o�36 ) zM��35 )  ;rBv\ �Vh zp=o�50 ) zM��34� ;oV\ %}d zp=o� FY� zHlV9 ��Vo 1<}y<V9 �B|yr� k`x � . w<�

go�) �}]6 *W6Vu %Bv\ FvZo �� 'BHY� ) (T\D FPBZu B23756gDVu VHu}s=6 �46�1 �}R zD �� �}]6 q6 FPBZu �� T_��

FY� (��� �B`HR�.

 zeD�� �� (�BmHY� BD zx}vx (��Tx�)1 ( Tu� FY� zD(/3?3@7, 1967):

	 � ��� � � �� � � �� � �� )1(

 z7<BNx� ��:

��B=x ��}u zx}vx (��Tx� zpEd XxB<��)�

�(V|D ��TiG;Y�VD ��}u ziuBM �� ���VD�(��Tx� Fo� *V=9)��(

��pEd �� ziuBM ��Vl� ��TiG z�� 'By=vd� F=sDBo)95(%


� zpEd �� ���TxBHY� �B=iu #�VQx��� � 
�

q=Eo �� ;G~�}Y quB\ zuBy]YV/ :) *-Vx� q6V7svh '�) w=y3v{ ) ksHSu gDByu �� *�)� �Tx�}D (V=j ) LxVD %}`Qu. *B{ *�)�)

TxT\ ^S]u zirBeu w<� �� *-Vx� ksHSu *B|r}uVl *�VD zEYBQu �}fyu zD LxVD T=r}G �� (�BmHY� ��}u . T=r}G �� *�)�) *B{ (�B|x

�� Tx�}D ��BEh � LxVD %}`Qu:�UD ) &}vY �;<B=v=\ *B{�}6 �*�B=D��%W<� FR}Y ��~� w=\Bu �*V9�B6 *)V=x . FY� V6� zD &�~

 z6*-Vx� gEyu;yi< *�)�)*T=\�}R *-Vx�)WHyY}Hl *�VD(FY� zHlV:x ��Vo zEYBQu ��}u� .)VR ) *�)�) *-Vx� zEYBQu F|M ) ;M
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^RB\ V<BYt{ �� *-Vx� *B{(�B|x *-Vx� ���T<�V9 (�BmHY� B{ .t{(�B|x *-Vx� ��� %)TM �� B{)1 (FY� (T\ (��� 'B]x(M3@63> 
�


�., 2002; MA:3??36; 
��
�., 2008; K:3@ 
��
�., 2009). %)TM �� w=y3v{)2 ( ) z<WNG *�VD (�BmHY� ��}u *B|`RB\

q=sQGFY� (T\ (��� 'B]x . zEYBQu *�VD BG (T\ (�BmHY� V<� zeD�� �� *�B=D� t=pHZu *-Vx� �� q=sQG z<WNG *�VD (T\ zEYBQu �Th

(V|D(V|D ) �� *�)��V9 (�BmHY� �� *-Vx� *�)(K;E3@;, 1999):.

01 ��

�

�

���
�

���
�� (2)

�� z6'�DE *�B=D� t=pHZu *-Vx�)J/:3 (�L � �� ;rB:29 � qpJ *)V=xH � ;7=uBy<� "BmG�� q6( �� �� #V`u '�W=u

 �BH7{)?3/:3 ( �1M ) .v/ 'BuTx��0M.v/ zD ��To %BpHx� ;s6 'BuTx��.

 ��.)1 .t{(�B|x *-Vx� ���(TxBHY ) B{B{

��"NJ.+��
 ��0J� ��";G

)�������(
2J0?�

�����

FR}Y������
(5:7C3E; 7E 3>., 2011; EC63> 7E 3>.,
2007)

;xBZx� *)V=x			��(/3>6;K 7E 3>., 1993)

w=\Bu*��)B]6 *B{
�����*;@9: (2002)

� "!H!6 �O�

zG��
�����ED7@9F@ 7E 3>., 2007

zGBmZl
�
����ED7@9F@ 7E 3>., 2007

zYBH/
����ED7@9F@ 7E 3>., 2007

�OH3

[6 Fl�
������/3>6;K 7E 3>., 1993

[6 ksh
���	ED7@9F@ 7E 3>., 2007

[6 ,�Bo
����ED7@9F@ 7E 3>., 2007

�UD
���*;@9: (2002)

*�B=D��
�

�	���(5:7C3E; 7E 3>., 2011)

�)�0-

$}Hs\K914.7(MAC36; 3@6 AK3CBAFC, 2011)

(B6K912.5(MAC36; 3@6 AK3CBAFC, 2011)

LxVD zHY}/
K913.8

(MAC36; 3@6 AK3CBAFC, 2011)

)zEYBQu �BH7{ TP�)  VD ;M)VR ) *�)�T\(Va BD B{ (��� ;M)VR ) *�)�) w<� ��� �*-Vx� C<Va �;u FYTD *-Vx� %�BiuT<� .

*-Vx� *B{ ^RB\ �;M)VR ) *�)�) *-Vx� %�Biu �BY� VD;u zEYBQu�}\(M3@63> 7E 3>., 2002; MA:3??36; 7E 3>.,

2008; K:3@ 7E 3>., 2009) . (�Bv\ %)TM �� B{ ^RB\ w<�)2(��� 'B]xFY� (T\ (.
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 ��.)2.'��Tx�Bu 'BHY� �� LxVD T=r}G �� �� ) *-Vx� *B|`RB\

7-"6 ;%> 0 .+��

*-Vx� (��BD =
;M)VR *-Vx� (MJ/:3)

FEZx (3)
*�)�) *-Vx� (MJ/:3)

 *�) (V|D*-Vx� =
;M)VR %}`Qu '�W=u (=9/:3)

=9/MJ (4)
*�)�) *-Vx� (MJ/:3)

*-Vx� �T\ =
*�)�) *-Vx� (MJ/:3)

MJ/=9 (5)
;M)VR %}`Qu '�W=u (=9/:3)

*-Vx� ^rBR (�)Wl� = ;M)VR *-Vx� (MJ/:3) - *�)�) *-Vx� (MJ/:3) MJ/:3 (6)

�� *�) (V|D =
 '�W=u;M)VR %}`Qu (=9/:3)

=9/?3 (7)
;lV`u �� '�W=u (?3/:3)

*-Vx� ) �� *�) (V|D =
;M)VR %}`Qu '�W=u (=9/:3)

=9/?3 MJ (8)
;lV`u �� '�W=u (?3/:3) * *�)�) *-Vx� (MJ/:3)

( "&J � ',#:

%)TM)3 (  zpeyu �� LxVD T=r}G �� (T\ (�BmHY� *-Vx� ;M)VR ) *�)�);uT{� .q7\ �� w=y3v{ )1 ( #V`u *}:r� �� *-Vx�

FY� zHlV9 ��Vo [<Bvx �Vu "��Wu .(��� 'B]x L<BHx�LxVD T=r}G �� (�BmHY� ��}u *-Vx� q6 z6 T<VE={40866.81�BH7{ VD %)-B:u ��

&�Bd "}x27161.15VD %)-B:u�BH7{FY� (�}D . cY}Hu �}d zDw<VH]=Dx zD  }DVu to� �B|2 �� ;lV`u *-Vx�| *�B=D� (�B;u -

 z6 �T\BD��)TPC=GVHD :39 )31N;uVD �� �� �T<VE={ to� ) &�Bd to� *�VD *�)�) *-Vx� q6 ���V=9. n=pQG BD '�}G ;u �� L<BHx w<�

 '��B7v{ ) ;G�V2)2012( z6 ��� #V`u '�W=u}G *�VD��Tpu w<VG~BD '�}yiD �� �LxVD T=r *�)�) *-Vx�)52.08N (Tx�V6 zEYBQu �� . BD

 *B{ (��� zD zM}GD )� [=/ n=pQG C=GVH � w<VG w=<B/ ) w<VG~BD �V7svh %}`Qu7850 )3800 to� zD  }DVu �BH7{ �� &V9}s=6

(�}D &�Bd to� ) T<VE={FY�.;<B=v=\ *B{�}6)BGTvh'-)VH=x (#V`u ��Tpu  w=u)�*-Vx���T=r}G*�VD LxVDto� �B|2 �}SD ��

 (��� �B`HR�FY� .;xBZx� *)V=x*�)�)*-Vx� qo�TPT=r}G *�VDLxVD z6 (�}D&�Bd zH<��) �B|2 *�VD C=GVHD ��VNl) �TxT<VE={ zD

��Tpu1454.274 �1516.158 �1713.259)1713.259 %)-B:u �BH7{ ��;uT\BD .T{� ;u 'B]x ;|DB]u L<BHxz6 ;xBZx� *)V=x *-Vx�qo�TP

 '�W=u*-Vx��� *�)�)q6B{ (�B|x *-Vx���T=r}G*��)B]6 �~}`QuFY� (��� �B`HR� �}SD ��(*3CEAC; 
�� 
�., 2005;

K;K;>3D>3@, 2009).
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 ��.)3.'��Tx�Bu 'BHY� �� LxVD T=r}G �� B|x� *-Vx� %�Biu ) B{ (�B|x *�)�) ) ;M)VR ��Tpu

�"A��

.+
��

���� 
�� �	
 	�
���

B{ zmr}u
 .

+
��

 0
# �

�1
!G

�"
&�

M

�
�0

J� 
�

�"
;G

(�
�
��

�
)

 .
+

��
 0

# �
�1

!G

�"
&�

M

�
�0

J� 
�

�"
;G

(�
�
��

�
)

 .
+

��
 0

# �
�1

!G

�"
&�

M

�
�0

J� 
�

�"
;G

(�
�
��

�
)

 0
# �

�1
!G

 .
+

�� �"
&�

M

�
�0

J� 
�

�"
;G

(�
�
��

�
)

��  ��0J�

�����

�� �?08G $-O3 L 98.25345
5532.65

2
102.449

5
5767.90

8
115.768

6517.73
6

115.768 6517.736

�� �0��"� ��0!J : 629.5558
1454.27

4
656.345

5
1516.15

8
741.670

4
1713.25

9
741.670

4
1713.259

	� �/# K9 42.3 719.1 40.572 689.724 38.5434
655.237

8
35.0744

9
596.2664


�  �"M�O�

� "!H!6
- - 7848.06 -

10318.6
4

-
11660.0

7
- 18139.22

���0&!J K9 108.1 6550.86 140.875
8537.02

5
159.188

8
9646.83

8
254.702 15434.94


"@4?

(����)
K9 53.57921 639.2

71.3111
5

850.742 80.5816
961.338

5
120.872

4
1442.008

F!3"&� (���) K9 98.20896 658
138.936

6
930.875

156.998
3

1051.88
9

188.398 1262.267

���OH3 - -
1006.55

2
-

1049.38
4

-
1049.38

4
- 1049.384

5� >E: L 2.35 559.3 2.45 583.1 2.45 583.1 2.45 583.1

5� $?
 L 1.41 142.692 1.47 148.764 1.47 148.764 1.47 148.764

5� ��"A L 1.41 304.56 1.47 317.52 1.47 317.52 1.47 317.52

�� ��"!#
 M3 2509.56 10500
2564.77

1
10731

2898.19
1

12126.0
3

3043.1 12732.33


� 
P
 I!6"G K9 1.603097
100.514

2
1.67131

4
104.791

4
1.88858

5
118.414

3
1.88858

5
118.4143

 C��?08G ��0J�

M<
-

27161.1
5

-
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8
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33840.3
3

- 40866.81

�� 0- ��0J���)
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�� �"� K9 5187.988
64849.8

5
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3
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6
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3
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5
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 �)�0- ��0J� C� M<
133819.

9
-
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7

-
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- 204096.1

}G �� *-Vx� ) �� *B{ ^RB\ q=sQG ) z<WNG �� q_BP L<BHx to� �B|2 *�VD LxVD T=r %)TM ��)4  (FY� (T\ (��� 'B]x . w=y3v{

 cY}Hu ��}_ zD *�)�) *-Vx� q6/ T<TNG �t=pHZu V=j �t=pHZu %)TM ��  V<U/Bx T<TNG ) V<U)4 (;u (T{B]u qDBoT\BD . w<VG~BD
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 *-Vx� #V`u *�) (V|D6.029T_��;u VNl to� zD ^HSuT\BDHx t{ �Bp=pQG �� ;RVD�� � FYTD ;|DB]u L<B %BKu *�VD �(Tu� :

'�W=vD2.8 T_�� �&Ty9 *�VD4.8 T_�� �zEy/ *�VD3.8 T_�� ���� *�VD1.5 T_��TNy6 *�VD�)C3@3=5; �'��B7v{ )2005(�0.74

 T_�� zEy/ *�VD)/;>?3K 7E 3>., 2005 (  �1.25 T_��;y=u� C=Y *�VD�) �'��B7v{ ) *TvQu2008 ( )0.64 zxBSs9 �B=R *�VD T_��
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(�)Wl� w=y3v{ ) �FY� C=GVHD  &�Bd to� ) T<VE={ to� �� *-Vx� ^rBR163229.26 )106658.70BH7{ VD %)-B:u w=<B/ ) w<VG~BD �

FY� (��� �B`HR� �}SD �� ��Tpu w<VG . �B|2 �� *-Vx� *B{ ^RB\ ;Y�VDz6 (��� 'B]x *-Vx� ) �� �� (�BmHY� �� to� �� w<� c<�V\

FY� (�}D VH|D VNl to� .� �� *�) (V|D &�Bd to� �0.36 '�W=u zD VNl to� �� ) Ci7u VHu VD &V9}s=60.62 Ci7u VHu VD &V9}s=6

FY� (T\ zEYBQu. z6 FY� ;yiu '�TD w<�0.36 )0.62FY� (Tu� FY� zD �� Ci7uVHu �� TP�) V{ VD LxVD �V7svh &V9}s=6.
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���� 
�� �	
 	�
���
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