
 :������ 	���
31/04/1397  
 :����� 	���
06/08/1397 

����� ���� �  �!" #���!$�  
 %�&'(���)* +��,- .43 ��)/ .1397  

0 54- 31  

  

����� ��	
��
 ���� � �������
���� ��	��� �� �����  !��"��
 #��  

  
�,&�3 456�*1  

  

$%	�& 

 ��89 :!;<� =>��� �� ��5�?�& @A4�4)
 �/ #!/�B� CA�/�A��D �E5;9�F
 GF��� � H-�� C�F(
 �IA�JK #��<��
+L�� �5,(A ?A�� �A���M�/ CA4-�/ H(�L� N�A O4( .FQA �R��FR* N55S
 CA�

�A��D �E5;9�
 G��� � H-�� ?A�;,(�F� @�F5!," �� �QAT� �IA�JK #��<��
 C�(�F� .4F-�/A NF�
#U�B� C��/��9 �  #;<5�V W5!J
 ��E��� �/ � �X5K�
 �V CA�QA ���YF
 � +4F- #;-�R� ��A� �

�A��D �E5;9�
 G��� � H-�� #��<��
 C�(?A�;,(�� @�5!," �� �IA�JK A� Z��8�[�  ��5/�.4F��, 
 W��- =5BJ
 N�A C���V #\��Q110  C�A�A N5���F\� � ���58��Q .��(4����� ?A �X��A�3+�FD C�F(

#B]��+��D � �QAT� CAAT� � �QV �?��V � @�5!," ��&��-��9 N5�^,( � #��<��
 C�(�� �Q.4-�/ 
_,Q+�A� C��V =��> ?A �(#���8&�� CA23 #��DCA.  �� CA�A�#XUa� �F
 GF��� � HF-�� �E5;9

�� .4-�/+�A� �,9 W5!J
 � #�T6
A �(C�9 ���?V) �,9 W5!J
 ? +��X;&A (��.�&A +4-  d]& ��
��\�%) 4K�� f�� C�A�5#5g�� �JK (H(�L� f��;� .���D �A�3 45�h
 ���� H(�L� C�(  ��8�
 �A��A��D �)Q ��� @�5!," +��D i� 4Z �� ����?�&C�( �� ��A�JK #��<��
 4�A�
�A�FD�5jh
 

�9�� ?A +��X;&A � 4-�/ ��R� �A4\
 H��,� k"�/ #��<��
 C�(�AT�A l�Q/ C�(��
 �;85+4- #��< 
.��,� 4(A�M 4Z ?A H5/ ��;mD #/ �A�A� A� N,-� �  

  

'��#%	�� ���:  

��	
��
 ���� � ���� )�����  !��"��
) ���
���� ��	������ ��	��� )  

  

  

  

  

  

                                                           

١. �"��� ����4� 4-�A n��-��9  

*  :%�om� +4�m���majidgh14094@gmail.com  



32                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

!*%+*  

N5/  ��� #K�" �� A� �&�5& C�(4ZA� p/A�� #9 �&A C��E��� d!K � l�QF$
 #F/ W!,UA ���
�� N5/ N�A �� .489�U��+��D .�( +��F9 �F9�Z 0�FM C�F(��E��� �,F& #F/ �A�F�A � �F(� 

�� N��4
 A� +4��V @q�J
 r�8�� [�ZY]KA#F/ �45F&� CA�F/ ���FD @��A43A N�A .4��9  �F5��A
+�)/ �/ #9 �&A �;U�� � �(��D .C��� C����� =5X!
 ?A C�5D�� +?�Z i5;9�
 � �
�F5!," C�(

�� ��9 #/ �
�"Y>A .����� �$" @�43 ����9 @AT5)6
 � W��&� sA��A �/ ���)Q C�(F� �F/ � ��4
�V t�!]� C�5D��E/ ?A +��X;&A�(��F89 ���F& _��F�� #F/ ��M _���� Gm9 +A� �� A� �(  C4F\


�� �Y
 � +��,�F/ �45F&� +A� �� A�FU .4��A��D ��M G5$� A� _���� N��;85/ 4���,�A # OA4F(
A43A �( #/ ��M�� �&� ��
 .4��?X;F&A .�FE5���;EUA � �;\�FK ���F85� .�
�/ Cu�U��E ?A +��

+�A�(��A�� C�(��F89 ?A �FM�/ �R�Q N5-�� %�J
 k"�/ �(�RmZ � �(#FB]���F&A +4F- CA. 
 �R�Q N5-�� �/ #!/�B� �)QA�� C�(��F89#FB]�� CAF/ �F
 ���V WF," #F/ 4F��/ ��A4F3A #F* �

 �FR�Q N5F-�� _��F& �F9�Z NF�A C�F!Q '5�A�;/ ��Q�� @���E�A �&�� � d5JK C�5D��E/
�A���+4��9 '��5R/ A� ) .�� �,!"A1390(.  

 A�9��� � �4,
 � �&A 	���
 �A4��� �K��" ?A �E� l�Q �� l�Q �&A #;&�E� �V ?A CT5* �&
_S�� .�&A T5* #,( �4� �/�3� A %AT�q#8�4���)� .@�"A�;MA .�(�U�� � �( �8�A�V d!K .�&�(

K �� �� C�
�/ �U�S3 �/ �)�
 #9 �A4����� �&A@�43 C��m
 @���F&A  A�� WF/�3 �( . TF5� lF�Q
+4�4� ���& 4�����X� ��;mD � pm/ +?�Z .�"�,;QA C�( t�F�;QA @q�FJ
 �� #9 �&A �,5(

�� #\&�
 ���* +�D �������/���� v�]� � 4#B/�& ���D #9 4��-#;-A4� N�A ?A H5� CA #/ � 4�A
�� +?�
 W9�� _F3A� 'F( ��R� �55w
 h8�� #9 �,5(�X� N5�* #E��A %�Z 4���,� GF!xA 4��F-

#;-�D �� #8�� 4(A�F- �R��F5/ .C�F5D�� � lF�Q 	���F
 '5(�FX� #\U�]� .4��A� ��� ��5m/ CA
 �,5(�X� �!��E
 �5& ?A �&A C��5m/ � #F;��D �A�3 #Q�
 ���� 4\/ i� ?A �)�
 .N�A ?A H5� #9

#�5�? � :!;<�  �!" #\&�
 :]U #/ .#E��A�� C�;85/ ��\/A ?A .�,!" ��D���D C�(�V �A�F
 �F(
�A� �A�3 �&��/ ���� A�) .�,;F&� � �U�,Q1381(. C�5D�� 	���F
 ��#F���3 .���F�� C�F( C�(

l�Q C�5�� ?���A '5(�X� CA�/ C��5m/ �� ���� #;F-�D �� '5(�FX� N�A ��/�/�A 4�* �(  .��-
 H5F/ ��FS� #�JK �� A� ��M '5(�X� ��5" � �!," �!6
?A #FE�V  ��FM @�FB5BJ
 C�F�S� �F/
+��/ ��M �
Ay z�S� � '- �A4�A�  .4�-�/ #;<�� �� #��(�DV ?�F5� n�FmZA �5,g +�DV��M�� � 4�A

A�A #F/ �]M .CTF�E�) �FB/ #F�1968.( A ?A iF� �F( +4F��5D�/ �� ���FB;��� lF�Q lF�Q ��F\/
 #F/ A� A�3 #�?A�� �� ��S� #�JK #9 �&A (���m�A C��5� � @�J5!m
 .i5�E
 .i5;9�
 .CL
A�;&A)

�� �55w
 ���B;��� l�Q W��" _X���  ��J� �;�T� ?A A� ��M O4( � 4(� #/ ��E��� N�A .�?�&



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  33  

�5!/�3 �/ ��;S� '( l�Q WF/�3 C4F��V C�F(v�>�5!/�3 C�F�S� �F/ 'F( � �F&A CTF�� C�F(
 %�F&�� �FE���V H
�A {�;8� ��;& �,&� :��\
 N5U�A �� .C4��A4�1995  @A��F8;�A �� #F9

{�;8� �;& �V#/�F8� �5x C�(��5� N5/ ��S� :+4- :��\
 N5�* ���B;��� l�Q .4���D |�� � .
& W��J� �� �U�6�Q C��\� �  �)X� �>�</ ���B;��� l�Q vY]KA #F/ �V ?A #F9 t�Fx �F&�5

+��,� ��F� ��)Q �&A�&�� ��M _���� #5!" �/ �;m����
  A43A i� �A��" � =F5BJ
 NF�A �� 4F�A
A� 4(A�M ?A�;,(�� l�Q vY]KA  �)X� #/ A� ��M C�Q @�B5BJ
 ���&.� �� l�Q [�F&�&A ?A�;,(

�� +��-A� N5/ l�Q #/ 4�9
 � �F�?� @�43 ��� ?A #9 +��D 4�* �� � d]F& iF� �� @ATF5)6
.4��A4� �A�3  .CT�E�)1968.(  

�DL�� � @�5K�$M ?A �E�#FB]�� A�F� C�F(��5� C�( �"�F& N;F-A� ?A�;,(�F� lF�Q �� CA
}��+��\UA �����h� CA�QA �� �;Z � ��?� � �E5;9�
 C�(L
A�;&A�E�� � �/ �A  A43A N�A � 4-�/

A N;-A� �/ r�E
A @�"Y>}��+��\UAIA�( C�
�/ . y�FX� ����,/ _��& � ���? H
V @�43 � W��9 �
�� �&4/ @�5!," �� 4�V)n�S" ���1389( . N5�* W/�B� ��~u�U��E
#;��F85� C @�F��E�A ?A CA

�� '��A� ��5;MA �� #9 �!\� � ��Q�� H
VA�
+�)/ � +��X;&A �/ '5� �F
 GF&��� � d5JFK C�5D
#B]��A�� C�(��89 N�A ?A �M�/ .@�5!," �� y�X� �"�& C��4Z @�S&�J� � +�A� W5!B
 A� CA

�V��R� ��5� N�A �� .'5�T/ '( �/ A� �(A�F� �F/ #F��<��
 C�(F,� '( CA�F/ HF
V ���S5;F8� ���
��R�+�R�5,9 �� �F5D�� � C����F� C�(+�R�?� � �F( #FB]�� �F&�
�& N5F�? ��A�F" ?A #F9 �F(

�� +�)/ �/�!]� �J� #/ ��M �5U�om��� ���(��S� N5�* �� 4��/ .4��F- _3A� �,j �,�� 4��A�

�FX�A A� �,)� � �&�&A HB� @�5!," �� �V C�5D��E/ +�J� � #��<��
 ��/��9 �� �)�4F/ � 4F�9

 HB� H
V @�43 #9 �&AN55\
+4��9 �� A�A� A� @�5!," �� ��;9�F� N5F,( #F/ #Q�
 �/ � 4-�/
��R� ')��� ��?� �A�
 �!KA W�A�" ?A �E� #��<��
 C�( #F/ C����F� C��5� +4����� A�U .4�-�/

A ��9A4Z �R��R* ���� �� � +��/ �E;� #��<��
 ��Q��� H
V @�43 ?A +��X;& �5\g�  �,
 �(
 .4F��,� y�F<
A A� ��FM 0�M C��/��9 i5;9�
 �;m��/%�FZ NF�A �F/ N5IV ��#F��� ��FQ�� C�(

 �����h�A�JK #��<��
 C��F5� +4F����� CA�F/ _3�� #/ �  �A4� H
V ���S5;8� ���,� '(A�� ��
 �A��" C�����+4���D �&A)n�S" ���1389(  
A�JK #��<��
H
V CA�QA �/ A� C����� C�(��5� 4��/ ��M �����h�  �6�A �� �� � _F3�� #F/ C�(

 :!;<� =>��� �� ��5�?�& @A4�4)
 �/ #!/�B� CA�/ .4��,� ���S5;8� N,-� �K��" C�� i��T�
��R� C�5D��E/ ��89+L�� �5,(A ?A #��<��
 C�(�� �A���M�/ CA #FB]�� s�� #/ #Q�
 �/ � 4-�/

�wQ �5\g� ��� A� #FB]�� �V p�A�F- �/ G&��;� #��<��
 ��R� ?A +��X;&A 0�M �I�5�A .4FS!>
#;��FF85� Cu�FFU��E
 WFF/�B� ���FF(��5� C#FFB]��A�� C H(�FF9 � WFF5!B
 ?A +��X;FF&A �FF/ CA



34                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

G5&VC����vY& t�<� ��jV H(�9 � �(�V C�( C�F& ?A @YF,Z N�A @A�5jh
 ���9 '9 � �(
#B]��A�� C�(��5�-�� �/ .CA WFKh;m� � #;mM � H
V ���S5;8� W��&� � @AT5)6
 G&��� H

v�> CA�QA �� N,-� ���9 � ��FQ�� @���E�A ?A +��X;&A �/ G��� @�5!,"  �6�A �/ ���6( C�(
�� .C4�,-�( � ��E;/AvYF& ��V��F9 H(�9 k"�/ �A�
 @�F,)� N;F�� N5F/ ?A � N,F-� C�(

 �V ��Q��� ��  C�(��5� ���,� +4�9A�� #65;��V ���F�A�
 H(�9 � d]& �� N,-� � +4F- �F(
�� ��M N�A ��5m/ N,-� C�(��5�  A4)�A �)Q 4�A�
�jaF�  �� �F&A �)�4F/ .4F-�/ +4F��� �F/ �

#;��85� @���E�A ���/ A�A� W5U� #/ #9 �]�A�- �F/ .O4( �m6
� :89 0�$M �� N,-� C
����4J� ���> ?A � .�
�A�Z � T��3 ����� W��&� sA��A\� C�( ��YF&A C��F),Q ��F89 �F!

'��J
 W5U� #/ �A��A��R� �4- T)6� ��E�A  4" � ��Q�� C�(vY& #/ �( ?�� #F/ � ��4� C�(
�� ��� ?A�;,(�� l�Q i� �A��" #/ �V ?A #9 GF&��� ���F9 �FX<� �F/ '5�A�F;/ #^���* .'5�9

vY& WJ� @A�X� � �(G5&VC���� �V�� _S]U�F/ '5F(� H(�F9 A� �F( ?A �A�F
vYF& NF�A .�(
��� � GF���  �F6�A �F/ � +���V WF,\/ A� +��X;F&A ��9A4FZ @A�X� � @AT5)6
 � GF&��� C�F(

#����/�� T5� �V +4- CT�� .N,-� C4��V #5Z�� H(�9 �/ +�Y" �A�
�/�5jh
  @YF,Z ���F9
 ��FM #FU�B� NF�A � +��,� �(��5� N�A ���,� �8��&�� � �R�Q ��
�� �A�
 H(�9 k"�/ N,-�

���?�& ��D�D� C��M C�(��5� _X� #/ A� l�Q f��;� 4�A�
)C456� � C�&��. 1391.(  
H5� @A4�4)
 #/ #Q�
�/��F89 C�� � �A�F�A ��YF&A C��F),Q ��F89 +��;FmD ��F�Z C�F(

#B]��A����89�� CAtV� #��m,( C�(f5!M ��R!5� C�(� n��F� �F/ ��  @�F$<8� N;��FD���
l�Q?A�;,(�� C�( �  C�
�/N���5� C��V#B]��A�� C�(.CA N� Cq�/ �A�
 N5�^,(�V C��V�F( 

� �5<8
��  H
V _gA�� :89 ��D��;mD ��5���5Fm/ d]F& �� C��FM C�F( ._5F&�   �TFU
?A +��X;&A n�mZA H5� ?A H5/ W��"�5x @��A43A ��A�U .��- � C4F��A4� @�5!," W5,E
 CA�/ 

4��A4� ���B� H-�� .W��" ?A +��X;&A #F5�/ ���B
 �)Q W��"�5x 4��A4� @��A43A� �"�F�� C 
� @A��mM H(�9  #/ @�X!
�A��D �QAT� �IA�JK #��<��
 C�( +4F��A�?�/ =F]�� iF� �A�F�" #/

�  ?q  C���g#/ ���  ��.4&�  ?A C�5D�� N5��> ��?� �A�
 ?A�;,(�� ��S� �� #E��A #/ #Q�
 �/
N�� @AT5)6
 ����)Q�
 W/�3 WE- #/ C��V �� �/A�/ �� �F�?� �A�
 ?A #9 C��89 _S]U�/ 4-�/

N5I�� �F/ #F9 N,F-� HF
V ���S5;8� @AT5)6
 C�
�/ ���9 �jA '9 ����� #/ �&A �A���M�/ �

l�Q @�5/�6
 #/ #Q�
+�A�(�� � nA �F� �Q @���E�A � �;m�A ��� ��S� ?A �5MA C�( ��FM C�F(

 ��9A4Z+�)/�� W," #/ A� C�A��/�AT�A � ���V��R� ���F�A�
 H C�F(��5� HF
V ���S5;F8� C�F(
G5&V H(�9 �/ C��M @�F��E�A ��9A4FZ ?A #F�5)/ +��X;F&A � N,F-� @Y,Z W/�B� �� C����

�� C��M C�(��5� H
V ���S5;8� #F/ A� +��X;F&A ��9A4FZ �E5;9�F
 GF��� � H-�� ?A �m��/



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  35  

.���V W," @�4F3 +��;FmD ���Z#FB]��A�� C�(��Fm,( C�(��F89 �� CA � �3�F- � �F/�x #
tV�V 'Q�)
 %�,;ZA � n��� f5!M ��R!5� C�( �� �F� �4F- ��A� � �A�F�A ���T�T" ��89 #/ �(

 C�(��89 l�Q ?A #9 �/��6
 #/ #Q�
 �/ ?A�;,(�� ��S� i�A�� #B]��CA  }A�F" � ��;Fm��w�A ��
+4�V �&� #/.  =BJ� A� N�A #/%Aa&  HF-�� ?A #F��R* #F9 �&A +��,� O�]\� ')� GF��� �

��R� @�5!," �� �E5;9�
 ?A�;,(�� ��S� �� �IA�JK #��<��
 C�( #F/ � �'��FS/ A� +�F)/ ��9A4FZ
�� v�]� ��? @qAa& ��� ���� O4( #/ �45&� CA�/ G5
�
 N�A #F/ �45F&� [�F\]3 #F9 4�-�/

 i��T� =5BJ
 �!KA OA4(A #/ C4Z �
 A� =BJ� @qAa& 	&��+��,� �&A.  
1( �A��D �E5;9�
 H-�� .?A�;,(�� @�5!," �� �QAT� �IA�JK #��<��
 C�(#��R* 4��/ �4-�/  
2( �A��D �E5;9�
 G��� .?A�;,(�� @�5!," �� �QAT� �IA�JK #��<��
 C�(#��R* 4��/ �4-�/  

 ��Y&A �A��A#/ �!" � p�A�- N;-A� � 0�M �5\3��  +�A�,( �A�A�� _/�������@�43 ��� C�(
 +��/ ��T/� ��4-�/ ���85� ���> ?A Cu��A #/ �/�5;&� .�,!" C�(d!K#;m( T5�V� CA  ���&

C��Ĥ��C�( #��)/ ��Y&A �A��A �A�
�� ���A�Q p&�
 ��4� #/ �
 +4���D ���)Q ��SE;&A CA�/ CA
� 4��,� ��A� #/�g �A��A ��Y&A C��),Q ��89 #/ �"��  +4��V�� ��Y&A �A��A �/ #E��A %�,;ZA

.��A� ��Q� ���D ��5"  �,
 l�Q i� ��A� l�Q �� #9 �]�A�- #/ #Q�
 �/ '9�FZ +4F��V C�F(
��N� C�
�/ #!,Q ?A 4-�/#B]��A�� C�(��5� C��V�V Cu�FU��E
 Cq�/ �A�
 .CA ��F5;MA �� .�F(

+�)/ .��A�( ��4� @AT5)6
 N;-A�� #F�ZY� W/�3 ��?� �A�
 ?A C4��  N��F;9� #F/ #FQ�
 �F/
 �����l�Q �� �E���V+4- =BJ� ��A N�A .�5MA C�(i-�� sA��A t�
�� �/ N,-� #9 �&A ?A �(

� �F�5�? ?��F6
 #F/ �SFm� ��&� �MA4�A 4(A�M ��9 ?A A� ��89 �R�Q ��
�� ��� +A�  %�wF-A
 .��,� 4(A�M  A43A� ��S� @��K�� ��R� GF��� � H-�� �5�� W��" �5x @��A43A :\g �� C�F(

O4( #/ C��MC�( O4( CA�/ ���&V W�4S
 N,-� C4��V C�(�AT�A l�Q _��& � =��� C�5D
.4- 4�(A�M l�QNF� ���85� �/ �(� ��4F� @�J5!Fm
 C�5D��FE/ � C��V  �F5(�� .4�,F-�(

t�FF<� � +45^5�#;��D ��M #/ C�
  ��� +�S�A ��;89 4(�- �5�� ���9 � #-�D �� +?�� �( � 4�A
�R� � _/���  A4)�A � G��<
 ���A��S,/ �jA �� ����� C�( � +��/ ���,-� �R�A��� H
V +�S�A � �(

4��� N�A .�-A� 4(A�M #�A�A � +48� :3�;�  �������� i� �� N;��D �A�3 ��\� #/ #85,( s���
�m5� N,-� �/ '5B;m�  #FE!/ .4F-�/ ���F��� t�F�;QA 'F( �]�A�- N5�* �&A NE,� 4�* �(

��+�)/ �/ �;ZA� #/ �A�
 C�5D+�5- ?A GF��� � H-�� @��A43A t�* ��)* �� �,!" N��� C�(
O4( �� � �/���� .���&��- _��� ��5Fm/ [�F&�&A @��A4F3A NF�A .4F- N,F-� pF&�
 ��&V C�5D

 .�B]��'9#��T( �9�� W5,E
 � �M�& .��/ 4(A�M �A4��� � #F/ ��� ���� ��6�A � #;��85� C�(
+�A�(�� G��� ����� @�J5!m
 �R�� � �(#����& ���&��- �� N,-� � @ATF5)6
 s�� � ��E� .�(



36                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

���6/�Q t�FmJ� �F!," � �F,!" ��A4F3A �  ?q �;5��A � �
�"Y>A p�A�- ���,� ��JU �/ �(
��.��- :=5BJ
 N�A �4- ��A�QA @��K ��  

i5;9�
 (:UA�� =5BJ
 N�A 4��� �� +4- +��-A C�( +��X;&A ���� 4�A�
�A��D<��
 C�( #��
 ?A�;,(�� @�5!," �� �IA�JK.���D  

 +�J� �� �U�J
 (t�A��D �E5;9�
 G��� � H-��� @�5!," �� �IA�JK #��<��
 C�(�;,(� ?A
.��5D �A�3  

i5;9�
 (��� =5BJ
 N;� �� +4- +��-A C�(� �� �-?��V W$��& �A��" #/ 4�A�
�V T9� �?�
#��<��
 .���D 4�T�  

 �� N5�^,(�;&�9 =5BJ
 N�A �4- ��A�QA  4" @��K�(W�y C  #Q�;��A��D #��<��
 C�(
A�JK� �:4- 4(A�M  

�5!/�3 ?A C��5m/ �4��� %�Xw� (:UA �
�5!," C�(�A��D �IA�JK #��<��
 C�( #9�@��K � 
�V @AT5)6
 � ���?�& �� �
A�55w
 CA�QA�� �(@�5!," �� �V C�5D��E/ �� �A�
 ,(�� ?A�;

��X;&A.��9 +  
i5;9�
 �/ 4- '5(A�M ��S6� �A�J/  �R�( �� (t� #/ ��A��9 43�� � �,�43 C�(#!/�B ,-� �/ N

.'�?A���/  

 !,	-	����.�  

�mQ � ���9 �� .H(�L� s�g�� ���A�5� ��Q�� C�(��;-�� � {�A4� .���&A �� �Q��#/ A 
�� ��,�(� H(�L� C�(�5w;� +��/�� C�4\;� �,!" ��jV � @q�B�q�B� N�A .�?�&�( @  ?A i�

 �&��/ � �M��- #/ 0�M �(�D4��9�
 G��� � H-����(��D �E5; .�(�?�A�& C�(
�A��D � �QAT� i��
 C�(�A��D ?A�;,(�� l�Q �� �QAT� +��5� C�(#;MA���  �&A.  

   



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  37  

 /�%0  )1( 4	+�
 !,	-	�  

�5-��.�  ���.� ���,�  ���.� 6��
�  

 ��;& l�(�&
 ���g� n�S"

)1393(  

 �R��R*
 C�5D��E/

��(��D �E5;9�
 -

 �(�?�A�& C�(
�5
 WB;m� C�(

 l�Q �� �QAT�
?A�;,(��  

  

 C�5D��E/ %A�o& v�> �/ �R8(�L��E5;9�
 ��(��D C�(�5
 �(�?�A�& C�(
 WB;m�?A�;,(�� l�Q�� �QAT�  � 0�$;M�/ �H(�L� f��;� �4-�/ 4��/ #��R*

�9�� C�A�DA� �U�F,;ZA GF��� ����� #/ C��/ �� �/�* .CT!� 4�,-�( C�(
 NF�A @ATF5)6
 � ���?�& %�4Q #/ �(�?�A�& ��(��D W," #B]�� ?A N,-�

�� C�A�DA� � 0�$;MA .��R��9#& C�( ���?�F& %�4FQ #/ {�J;� � C4\/
 {�FJ
 � ���F6/�Q  �FR�( �� N,F-� �U�F,;ZA G��� ����� #/ @AT5)6
 �
 ��F(��D �A�B;F&A WJ� +�R�?� �� +4�S��� _gA�� �A4ZA .�(�?�A�& ��(��D

G&��� �A4\
 #/ �(�?�A�&  

 N5mZ l�(�&
C�68�A� CTS& 

 n��A� '(�?�� +���
�QV       

)1389(  
  

 @�5!," � H-��
 �E5;9�
 G���

�A��D i��
 C�(
 @�5!," �� �QAT�
 #5!" ��R,(��

 C�(��5�
#B���A��CA  
  

�A��D �E5;9�
 G��� � H-�� @�5!," CA�QA %A�o& v�> �/ �R8(�L� C�F(
#B]��A�� C�(��5� �/ ��R,(�� @�5!," �� �QAT� i��
�4-�/ 4��/ #��R* .CA  

 @�5!," CA�QA #9 �A� ��8� =5BJ
 f��;� �F/ A�F�? �F&A 4�4)
 i� ��M ���
�� H�AT�A A� C�5D�� �]M .��� CA�QA WJ� :89 � #F�T6
 �/ N,-� � 4(�
�5� #/ �&A NE,� ��� @�5!," C�(��/��9 W5!J
�� C��M C�(  CA�/ .��S/

��R� _gA�� 4��/ WE8� N�A _�� @�F5!," #F����/ �/ � �I�&��- A� N,-� C�(
�9�� .�A�  �6�A A� ���F& �F(  A4F)�A �  �I�F&��- �� N,F-� �,D���F& GS

�� �\3A� OA4(A#5S- �� � ���D �F5x H��F,�  �F)X� .+4F�S��� �9�� C?�&
+4�4� ?A �\3A� �I�F�A�
 CA�A� N,F-� ��R,(�F� lF�Q �� .�F&A �\3A� C�(

O4( .:89O4( � �/���� ��� ���� OA4(A C�5D � q�/ ��?� �A�
 �/ � 4-�/
N�M �Y
 .�
�/ C��V�A��D �I�&��- � ���9 A45� CA�/ A� �� ��E/ i��
 C�(

.�mQ 4(A�M ��& @�"Y>A ����V �&4/ CA�/ @���E�A  �,
 ?A� ��/ 4(A�M  

 �g� 45,Z l�(�&
�,Z� C�68�A� ���

 n��A� '(�?�� +���
�QV )1390(  

 � H-�� @�5!,"
 �E5;9�
 G���

�A��D +��5� C�(
 ��S� �� �QAT�

?A�;,(��  

 �/ �R8(�L��A��D �E5;9�
 G��� � H-�� @�5!," CA�QA %A�o& v�> C�F(
 4��/ #��R* . ?A�;,(�� ��S� �� �QAT� +��5�/�4-� #F9 �A� ��F8� =F5BJ
 f��;� 

�A��D ��?� �A�
 �XZ � �IA��9 H�AT�A �� H-�� @�5!," �FQAT� +��F5� C�(
�9�� .��A� �IATm/ HB�� OA4(A ?A �B]�� #!K�� �� 4��/ +4�S��� C�( �F\3A

�V �A��S,/ @��K �� #9 4��- �B;m� TF5� �F\3A� OA4F(A N,F-� pF&�
 �(
.4��8�  4)��  

  

���.� #�7� ���8*  

��	
��
 ���� 

v�> CA�/ N5��
 ��6�A ����� #/ �
��A43A ?A �m
��S" H-���F5U�\� � @�F5!," .�F( ?A #F9 �F(
��  �6�A W��"�5x 4��A4� =��> �
��A43A �R�� @��S" #/ � ��5D#FR� �FX<� CA�/ �&A N;F-A�

 � _gA�� ��;;&A �� � �E���
 �� �9�Z 4���� .=��BZ@AT5)6
 ) .��5&�� � C��?� N5\�1379.( 
�� H-�� �F/ ��F- ��F6�A iF�9��/ � NU�F/ pF&�
 �� (���? ��!x �/) tV��</ .��� p&�
 4�A�




38                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

#����& .��� @�5!," _3�� #/ � d5JK CA�QA+�A�(�F� C�( .C�F$/ .CA � GF- �� 4F�� .C�TF5U
�� A� N,-� �
�A�Z C�A��/���$
 �;Z��,� W;<� �A�
� #F9  �F/ pFB� 'F)� NF�A #F/ �45F&�

N� N�A #/ �/�5;&� �  �A4� �?��V�V 4(A�M �m5� C�4- ) .C�S9A1386(. 

  

��� ��	��� ��*��9  

 C�(4FZA� C�FX;MA � ��;;F&A �F)Q WF��" �F5x 4��A4� @��A43A ?A �E� #9 ��� @�5!,"F/�j .�
�� n�mZ � �
�5Z T9A�� � C�����H
�A ?A ��\/ �� 0�M �(4���?�& CA�A� .4-�/ �F5�� C�F(

�� �E���V H
�A �� #!,Q ?A.4-�/ +�� �� ��� @�F5!," CA�FQA CA�/  ?q �K��" � C��;F& C�F(
+��5,5F- �F5
 WF5S3 ?A ���5,5F- �A�F�" �/ (�A��D � �5
 .�E8U .+��& .H
�A) :K C�( .���
��D+4���D �(4���?�& ... � ���5,5- �A��) @��X;� �����h� �� CA�A� h�\/ #9 4�A�D��FUV _  �

��� @�5!," CA�QA( ��4�-�/ ) .C�S9A1386(.  CA�A� ���5,5- �5
 �(2  �UA6 �A��FD  TF)6�
 CA�A� �A��D �( � A?��� C�(��
A��u #/2  �UA5 ?��� C�F(��
A��u #F/ T)6� ��(��D�� A .4�F-�/

?�& #/ A?��� C�(��
A��u #/ T)6� C�(4ZA� �E5;9�
 ����� ��? v�-.4�-�/  
/�%0 )3( ��� ��	��� #��%;�� ��	
��
 ��*��9 )#�8��) 1386(  

>���  ���*��9 ���,�  
 �� ����? @��

��
���'  
����� #����
���' ��%A
  ��7;B*  

1  

�A��D C�E8U +�� ���5,5- C�(
+T���
�� 

Corps Chemical Company 
Motorized 

�;89 

Tow 03-067J 

 CA�A� ��(��D �(24 
 '(A�� @��K �� ��
A��u

 � tV G&��� p�A�- ���/
��A�(  

_5&� =>��� CA�/  

2  
�A��D +�� ���5,5- C�(C�E8U 

)(�D��UV _�� � ��� @�5!," 

Corps Chemical Company  
Tow 03-257J  

 �A��D �(48 ��
A��u  
 ��(��D �()12 (��
A��u  

 ������� +����� ��
(��� @�5!,"  �6�A)  

3  

�A��D �E8U +�� ���5,5- C�(
+T5��E�  

Corps Chemical Company 
Motorized 

Tow 03-077J   ��(��D �(14 ��
A��u 

 � ��;;&A �������
 C�(4ZA� C�X;MA

_5&� =>��� � C�����  

4  

�A��D �5
 +�� ���5,5- C�(
+T5��E� N5R�&  

Heavy Division Chemical 
Company Mechanized 

Tow 03-387 
 CA�A� ��(��D �(6  ��
A��u

M1059 A?���  
 �� ��� @�5!," �5!/�3

_5&� =>���  

5  

�A��D +�� ���5,5- C�(�5
 
)(��A�( C�(4ZA�  

Division Chemical 
Company 

Tow 03-257J  
 �A��D �(36 ��
A��u  
 ��(��D �()12 (��
A��u  

 @�5!,"  �6�A �������
_�� � ���  �D��UV

��A�( C�(4ZA�  
(��A�( �5
)  

6  

�A��D (��� @�5!,") ���5,5- C�(
 C�(4ZA� .�D��UV _�� � ���&��-

��?�  
Chemical Company 

Tow 03-377J   CA�A� ��(��D �(7 ��
A��u  
 @�5!,"  �6�A �������

 �D��UV _�� � ���
�(�? �5
 C�(4ZA� 



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  39  

 ?A ���S5;8� �� @�5!," #B]�� �� ��� ��6�A:��A� ��/��9 ��)* ��?� @�5!," 4F�� ���F9 ��F9 .
H-�� +��� ��6�A .���9 ���XZ  ���Y"C�A�D )(��A� ��Y"  .C�S9A)1385( 

  

��	
��
 ����  

 ��A� +�F!Q �FB5BZ =F��> ?A .N,F-� N;MA4F�A +�S;-A #/ CA�/ #9 �
��A43A ?A �m
��S" G���
�5U�\��� @��K �\3A� �5x C�(��5D�  #5)
 4�����9�� _FgA�� � �F(+4F�S��� ) C�F�?� N5F\�
1379.( �9���� ��9 #/ N,-� �(A�,D � G��� �)Q �� �(�9�� .4��/ s�F�� #J!&A G��� C�(

�� t�mJ� W��" �5xO4( ?A N,-� #Q�
 OA�J�A GQ�� �9�� ?A +��X;&A .4���D �!FKA C�F(
�� ty�9 OA4(A �,& #/ � ty�9 OA4(A +�S;-A #/ #9 ��,-� .4-�/ OA4(A �A��" #/ A� N5x���

O4F( ���F9 A4F5� O�FK A� C�;,9 Cu��A .4�9 ���&��- � :89 � ��E-V �\3A� �F\3A� C�F(
�� +4- ��;;&A�� GS& #9 �!�q� .4��,��B5BZ �&A #;��� A� #^�V 4�9 4"�B;� A� N,-� ��- 
?A 4�
��S" �&A:  

1( #��F8� � �FjA ���,� �;85/ � �9�� ��A� +�!Q d5JK � �\3A� O4F( �F/ ty�F9 O4F( C�F(
.�B5BZ 

2(  �A�B;F&A %�F�� �A�F�" #F/ O4F( �A�B;&A ��E� #/ #Q�
 �/ ty�9 O4( �A�B;&A d5JK WJ�
 �E-�� ';m5& t�
�� C�E& �]MSAM_2  �A�B;F&A A��? �m5� d5JK ty�9 @��K #/
i-�� N�A t�
�� C�(�E& �E5;9�
+��A� @��K #/ �(.�&A �UY( �� CA 

3( O4( �A�B;&A C�(�(�SF- � #��8� #9 �/y�9 GFQ�� ��A4F� A� �FB5BZ O4F( �F/  ?q C�F(
�� � ���F6� =>��� �� �\3A� O4( ���&��- � :89 %�S�� #/ C�;85/ �Y
 �/ N,-� ��-

O4( �DA #9 �
��K �� .4-�/ ty�9 O4( i��T� � 4�/�� �A�B;&A d5JK +�J� #/ ty�9 C�(
#��8� � ��jV�R�� � ���& �� ?�5� ���� C�( �V �� TF5� �F&�&A @��ZY� .���FD �F��"� �F(

 ?A �E�N��
�ja� ���C�( CCD �� t�mJ����D ) .G��� � r�X;MA .��;;&A1386( 

  
  

  

  

  

  

  

  



40                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

/�%0 )4( D��E��* � F�G
?� )��

9� #�� $%,8��� #��) )H*���	I %,��%�1387 :57(  

D����  #�LM  �
���;  #�����  

��)��C?�&  

N5�? H-�� 

N5�? _�A�� 

�(�5D H-�� 

 iS& ��;;&A C�(��

C�$/ 

+����8-�� C�( 

���  

N5�? H-�� 

N5�? _�A�� 

�(�5D H-�� 

C�$/ iS& ��;;&A C�(��
 

+����8-�� C�( 

�� 

H-�� � �A���
�A�Z ty�Q C�(  

:* 

N5�? H-�� 

N5�? _�A�� 

�(�5D H-�� 

l�� � �A��C�A�A� |A��A ty�Q C�( 

 |A��A ty�Q iS& ��;;&A C�(��

C�A�A�  

��R,( C?�&
�R;<5�V  

l�� 

 �� 

zA�* .��� 

�(�5D H-�� 

 iS& ��;;&A C�(��

C�$/ 

%�-�� � �5$Z  

@�A�Z ty�Q l�� 

 �� 

#����& i�M � A?���D #��)
 C�(
+4��9 

�(�5D H-�� 

LCSS 

%�-�� � �5$Z 

=��"tV �/ C4�/ 

tV  

�(�5D H-�� 

C�A�A� ��;;&A C�(��
 

�46� �(� WE- 

%�-�� � �5$Z  

 � WE- �55w

C?�& #5S-  

WE- �55w
 

CT5�V l�� 

LCSS  

WE- �55w
 

CT5�V l��  
�E\�� +4��9#��A? ��D #& C�(CA  

 N;<�� '( #/
 '��� WE-
 ?A .�&4�(

�R;<5mD '(  

��;;&A C�(��
 

 �J]& @AT5)6
 � r�5-A
+4�S��� 

#�? H
V�( 

��� 

NU�/  

�(���� 

���  
:* 

+4��9 �E\��#��A? C�(CA  

� #,\>  A�-

C�A�D  

�9��+4�S��� C�( 
)(CT!� .�/�* .C��/ 

zA�* .��� 

���  

�9��+4�S��� C�( 

�(���� 

#����& i�M � A?���D #��)
 C�(
+4��9 

���  

�9��+4�S��� C�( 

+4��9 �E\��#��A? C�(CA 

%��R5& 45U�
 @AT5)6
  

  

�G	N��� � �G	N %,& #���5O;  

���85�N� � �(�RmZ �� �5MA C�( �?A��� C��V �FX5> 4�* C�(�RmZ ��)� W��" @�"Y>A
.�&A +4- �X5>A�� � :5> �� ���" 4��/ %���9 4�* .[�"�� �X5> 4�* C�(�RmZ1  ��F> #F/ A�

�� ���9 =53�'F( NE&A .�X5> 4�* C�(�RmZ ?A %��� i� .4��9 ����F� C�(�RFmZ ��F�?

                                                           

1
. Electro Magnetic 



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  41  

 :F5> �I�� � �
�A�Z T��3EM /�5;F&� ��FE�A N,F-� #F/ ���(�RFmZ N5F�* .�F&A #F/ �
�,m3�� A� �m5>��w���;EUA :5> :!;<� C�( %�F> iF� �� O4F( iF� #F9 C��> #/ .4(�

�,m3 ���& �� [Y��9 �DA �;Z ��- �<8� �&A NE,� |��4-�/ �X<� .�(). .C�S9A1386(  
 +�A� .�X5>A�� C�(�RmZ :F5> �F&�
�& �� A� �(EM _F,Q�F� C��V �(�RFmZ NF�A .4F��9

%���9 %�> �� C���? C�(#F/ .iF���/ [�;SFm� 4��/ C��)� �/ A� :5> � +��F9 ���F9 =F53� ��F>
�� '(A�� .O4( ��E� � :5> C�RUA +��/�� @�5ITQ @�"Y>A �� ��F8;�A � t�FQ C�(4��/ .4��9

�F� �A�F3 iF���/ �F!5M C�(4F��/ C�F�)� �� G!xA 'mQ i� �F/ �FX5>A�� C�(�RFmZ .4F��5D
i5EX
A 0A�M �5<8
 ��E�A .��M ���? C���� #F/ �SFm� C�F;)/ �F!5M #FQ�� �F/ A�  �mQ

'(A�� �U�,\� ���" 4��/ C�(�RmZ ��4��9 ) .C�S9A1386(  
  

���
���� P,0  

 #F/ �SFm� N5��F> ?A �E� n�mJ� ��?� �A�
 #9 �&A ����� C��5� �� ��5� .��4J� �R�Q
�F/ C��5� .l�Q �V �� � 4-�/ #;-A� #Q�
 W/�3 C�
�/ .@�5!," ��E� � ���? �� .C�R��  �A�F


#S��Q #,( #!/�B� .C��\� +T5R�A �/ �;,9 ��?� �8</ �jA C�� A�QA A�4F��,� ) .����FK1392.( 
C4�,�A�
 #/ �4��&� G5&V �� ���9 #S!x ?A�;,(�� ��S� ?A �����N,-� C�( +�F)/ �/ ?A C�A��F/

��� ?A +��X;&A � :\g ��B� ���;�A ���� @�5!," ��� �/ +4," ��> #/ #9 �&A ���( @���Fw�
4-�/ #;-A�� �  4���� ��A�� 4�4- �jA ��6�A �� �!9 ��> #/#/�g ) �,D���F& �"�F� �F� ({�F-

+�A�A � WF5� �F� WF," C�A?V .��E;/A C�� #9 �&A�F� �FjA N,F-� C .WF," ��FE;/A ?A � ��A�FD
i5;9�
N� �� � @�J5!m
 .�;�& �5x C�(C��V lF�Q v�]F&  �,
 �� ���()�E5;9�
 �
�F5!,"

�S(A�X;&A ���� (C��� �A�3 +����5D ) .����K1392.(  
  

��*��9 ������0�Q� �����  !��"��
 #��  

 �F5
 ��SF8
V #F& � ��A�JK #��<��
 �A��D ��9�A ��S8
V � ��9�A CA�A� ��A�JK #��<��
 �A��D
�� CA�A� �A��D ��9�A ��S8
V .4-�/#8B� 4&���FS
�A #;F&� .C�A��/ 4F&� .'5F&�/ 4F&� #F& .
�/ ��F9�A CA�Fx '5
 #& .@�,)� 4&� .�5,\
 � C�A4)R� 4&� .���V 4&� .���S5;8� #;&� .'5&

�� �(��S8
V CA�x '5
 #& � ��9�A ��S8
V �.4-�/  

  

   



42                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

D�� �9�,����.�  

N�A #/ #Q�
 �/�A��D +��X;&A ���� =5BJ
 #65;� #9��D �A�F3 �IA�JK #��<��
 C�( O4F( � #F;
 CA�QA �R��R* N55S
 �V�A��D �E5;9�F
 GF��� � HF-�� �� �FQAT� �IA�JFK #F��<��
 C�F(

�� ?A�;,(�� @�5!," �X5FK�
 ��� �F/ =F5BJ
 NF�A .�F&A C��/��F9 =5BJ
 s�� A�U 4-�/�  �F/
�A��D �E5;9�
 G��� � H-�� .#;<5�V W5!J
 ��E���" �� �FQAT� �IA�JK #��<��
 C�( @�F5!,

�� N55S
 A� ?A�;,(��J
 � #F�T6
 �F)Q .4�9 WF5!+�A��F(  C�F9 ��F�?V) �F,9 WF5!J
 ?A� (�
 .�F&A +4F- +��X;&A_F,Q .H(�LF� NF�A  �F6�A CA�F/ � ��A4F5� ��� �� #F/ @�F"Y>A C��V

#��</�;9 CA�/ .�&A #;��D @��K CAA�N��9 ._,Q �)Q C��V s�Fg�� @�F5/�A��F&A =FBJ� � �
 ��FQ�� {�A4F�#FF\U�]����� � �FFB]�� WF�q� �F/ ��A� �\FF& � +�A� �A�F3 #���FF8&�� %�F&�A .

+A�4F��,� #FIA�A A� �SF&��� C�(��9.  N5F�^,(����� �> ?A @�F"Y>A +4F," TF5� ��A4F5� =F�
 #���8&��_,Q��VC+4-  .�&A+?A4F�A �AT/A#���F8&�� .C�F5D CA23 #F��D �� CA�A� CA�#FXUa 

�A��D �E5;9�
 G��� � �E5;9�
 H-���F� �IA�JFK #��<��
 C�(A ���F��� G�A�Fg .4F-�/ NF�
 �/ �/A�/ �E5;9�
 G��� � �E5;9�
 H-�� CA�/ G5
�
 #/ #���8&��32/4  �17/4 F&4/ +4F�V �

�&A.  W��F- =F5BJ
 NF�A C���V #\��Q110 �A N5���F\� � ���5F8��Q .��(4F����� ?A �FX� C�A
+�D�A�3#B]�� C�(+��D � �QAT� CAV � @�5!," ��&��-��9 N5�^,( � #��<��
 C�( � �FQV �?��
 �QAT���#��,� H(�L� N�A �� #9 .4-�/Z � N5F5\
 +��F& �
�FBS> ����$
 ��� #/ C�5D 'F6

 �4" #/ �A�9�9 %���� ?A #��,�65  +��,- %�4Q) 45&�2.( �6�V?A��#9 +�A� =F5BJ
 NF�A C�F(
#!K�� n�5B� CA�A�N5R��5� � +��/ CA�� ����F��,� +?A4F�A N5F5\
 CA�F/ A�U 4�-�/N5F,<
 ?A # 

#!K��5� CA +��X;&A N5R����-��.  

n �
N �Z�

�
�

�
	 δ�

D��N 
 1� � �Z�
�

�
�

	 δ�
 

  

  
  

= N  �/ �/A�/ #9 C���V #\��Q110 �� �X�.4-�/  
= n #��,� #\��Q  

= Z�
�

 �/A�/ �]M d]&96/1 .�&A +4- #;��D ��� ��  



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  43  

σ
�

=  �/A�/ #9 #\��Q �����A�74/3 .�&A +4- #;��D ��� ��  
=d#��,� #\��Q OA�J�A �AT5� OY;MA3/0 .�&A +4- #;��D ��� ��  
 ��

�
 ���5,>A G��g �/95%  #>�/�� %�4Q =��> ?A#S&�J�+4-  ?A C���V #\��Q �����A� .�&A

 =5BJ
 C�� �6�A#;��D  +4-\
55N+4- .�&A  
110353045 W9 _,Q = 

6.0
110

65
#��,� G��g                         

186.030  +��D C�A�A ���\� � N58��Q .+4����� =�QAT� #��<��
 C�(  

266.045  +�D�A�3 C�A�A ����\� � N58��Q .+4����� =#B]�� C�(�QAT� CA 

216.035  �QAT� � �QV �?��V � @�5!," ��&��-��9 =  
 

  

  

$��� H	��
 � !�QR
��  

>S�( !
��� � !�QR
 �� H �; #�� T��%* � ��,9� !AS�U*) 4	+�
 ����0� V�%�� �G	� H	��


�;�  �M !8;�L* �(���7�  

 �\&�R8(�L� �Y
 �  �
 �&A �A�;&A WKA N�A �/�A��D �E5;9�
 G��� � H-�� #F��<��
 C�(
 ?A�;,(�� @�5!," �� �QAT� �IA�JK NB;F� @�F"Y>A #/ #Q�
 �/ N�A�/��/ ����D d��8
 � N55S
 A�

 ?A =j�� �GZ�FK �F/ #SZ�F$� .{�A4F� � ���&A #\U�]� =��> ���F��jA �F5w;� ��F�A�5� �A�F��
) (?A�;,(�� @�5!,") �A�D�jA C�(�5w;� ��A��D �E5;9�
 G��� � H-�� �IA�JFK #F��<��
 C�(

�QAT�_,Q  �� � %�A ��A�QA OA4(A �/ pS
�� (:4���D |�;�;&A � C4�/  
  

 

 ����\� � N58��Q .+4�����
+�D�A�3 C�A�A#B]�� C�( CA

�QAT� 

 ���\� � N58��Q .+4�����
+��D C�A�A #��<��
 C�(

�QAT�  

 � @�5!," ��&��-��9
�QAT� � �QV �?��V 

 _,Q
W9 

 !A*�0

#��*W 

45 30  35 110 

 ��%A


!���� 

26 18  21 65 

/�%0 )2( ���.�#�� !���� � #��*W !A*�0 



44                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

� Y		8
 :/�� ����0� V%� H	��
 � !�QR
����� ��	
��
 ��� �� �Z0�Q� �����Z  !Z��"��
 #�Z�

���
���� ��	���  

�A��D �E5;9�
 H-�� �/ #]/A� �� GZ�FK ?A�;,(�F� @�F5!," �� �FQAT� �IA�JFK #F��<��
 C�(
#;-A� ��"yA �A��� �4�A � �"�F& .+4F�S��� @��A4F3A ���F& #F/ �SFm� ��� @�F5!," T��,
 #Q�

�� �V ���/ C��$;3A N5�^,( 4-�/�DL�� �� %Y;MA ��6�A ?A 4�
��S" ��� @�5!," CA�QA C�(
_,Q � �I�&��- @�5!," .N,F-� �(4F����� � %�F;�9 �� %Y;MA ��6�A .N,-� �
�"Y>A C��V

�F9�Z .�5\Fg� .WFJ�) #F/ �SFm� N,F-� G��� .C��M C�(��5� �9�Z ��;;&AC�F(��5� ( 
 C�A�R;�Y" � �I�&��- .C��M) O4(#FU�!D pF&�
?��� C�(vYF& OA�FJ�A � WF5!B
 .(A C�(

 ���,� �X<� .C��M OA4(A #5!"�/ N,-� T��3 �����#/A�AiF-�� HF
V ?A #F��<��
 C�F(�( .
 r�B
�A���M .C��M C�(��5� C�B/  �A4
 � �F9�Z ���F9 4F�9 .N,F-� �IA�F( @�5!," C?�&

G5&V W5!B
 .N,-� C�(��5��S,/ � @YF,Z �F/A�/ �� n�FmZ � �
�F5Z T9A�� C�����A� C�F(
#;Fm( @�\F8\8
 �I�F��D @A�jA � ��� �/ #!/�B� .�IA�( C�/��� � �M�- ��B� ��;;&A .�IA�( .CA

.�F&4�)� @�5!," ��;;&A � N,-� #��S- C�(���� ��� C?�& ���M  CA�FQA CA�F/  ?q �FK��"
+�� �� ��� @�5!,"+�� � C��;& C�( �A�F�" �F/ (�A��FD � �F5
 .�E8U .+��& .H
�A) :K C�(

- _F��) @��X;� �����h� �� CA�A� h�\/ #9 ...� ���5,5- �A��D .���5,5- �5
 W5S3 ?A ���5,5
��� @�5!," CA�QA � �D��UV( �� CA�A� ���5,5F- �F5
 �( .4�-�/2  �FUA6  #F/ TF)6� �A��FD

 CA�A� �A��D �( � A?��� C�(��
A��u2  �UA5 6� ��(��D�� A?��� C�F(��
A��u #F/ TF) 4�F-�/ �
 N5�^,(�A��D �E5;9�
 H-�� �/ #]/A� �� �/ #]/A� �� {�A4� � ���&A #\U�]� �/ #F��<��
 C�F(

 �?A�;,(�� @�5!," �� �QAT� �IA�JK WFZA�� �� :F!;<� ��V��F9 �F/ ��� sA�F�A #FE��A #/ #Q�
 �/
 CA�FQA �� _��F� ��F6�A �F� � %Y;MA .���9 :3�;� .���9 +T5U���9 .4�9 �)Q .@�5!," :!;<�

�� @�5!,"����A�
 � +��/ �A�D �5j��
 ��5m/ 4�A�
 +4F��9 +��X;F&A C�(4ZA� CA�/ A� �X!;<� C�(
�� ��Q�/ @�5!," �� ��� ?A.���V v�>#F����/ #F/ ?�F5� @�F5!," N�A CA�QA � CT�� ��5Fm/ CT��

 @�F5!," CA�FQA N5Z �� �
 ��A� ��;& C�(���V�/ ���& 4���,( W��9 C��;& ���V�/ i� � =53�
#����& �� WE8� ��6�A k"�/ N5F�* _S]U�F/ .���FR� @�F5!," ��A4F( � �(4F����� � %�;�9 C

F9 W��F&� � @ATF5)6
 #F/ ?�5� �B53� �R�(�,(+��� ��F6�A �F)Q #F9 ��A� �!�� �� ��� C�F(
�,m3��,� +��X;&A �V ?A �A�;/ :!;<� C�( #FU�!D ?A +��X;F&A ?A �F
A�� CTF5* N�A � ��� C�(

�A��D �� ��Q�� �!\� T5R�A�� #��<��
 C�(#U�!D N�A #9 A�* .4-�/ �([���K  �� +��X;F&A �F)Q
�V � O4( #B]��l�Q ��9 � ?�& �/ '( '��� C�( #F5)
 � �FZA�>�F&A +4F-  #F9 �U�FZ ��

 +��X;&A ��S� #B]�� �A��" #/ #B]��  �,
 ?A�;,(�� @�5!," �� #^���* #F/ ���F3 N,F-� � ��-



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  45  

#)SQ �� �A�B;&AWJ� � �( �5\Fg� T5� ��� N�A ?A +��X;&A �R��R* N�A�/��/ ���D �X!;<� C�(
A�� ����?�& � @AT5)6
 #/ ?�5� � ��,� 4(A�M A45� C4�4Q %�F�� ��F]/ .��A� A� �g�Z %�Z ?A �


��R� �� ��� @�F5!," �E���V H
�A �� ?A +��X;F&A � :��F�� =F53� :F��\
 �F/ ���5,5F- C�F(
�� #;��D ��E/ @AT5)6
 �
 C�
�/ W5U� #/ ?A�;,(�� l�Q �� �U� ��-10  #F/1  N,F-� C��F5�

�FS� +��X;&A ���� ��� ��R� ��T/ ���?�& �R�� C��M C��5� #/ �Sm� �D��;FmD W5U4F/ � +�
4ZA� #/ ?�5� ��S� #B]�� d]& �� �(��5� �D4�9A�� � #3�X
 �� CA�F/ #;F&� � +��D 4Z �� ���(

��R��� iF5�E
 NF�A ?A #�5)/ +��X;&A ����� #/ (�A��D) i*�9 C�( #F/ #FQ�
 �F/ A�FU .4F-�/
GZ�K ��� .+4- �9y GU�]� � �A���_/��� #\U�]� �� ���/ N5�*HF-�� #F9 4F&�  �E5;9�F


�A��D�5w;� C�;&A� �� ��A�JK #��<��
 C�(+�)/ �R��R* C�( H�ATF�A .��� @�F5!," ?A C�5D

��� @�,)� � i6���� t�
�� @AT5)6 #F/ ?�F5� ��� @�F5!," @ATF5)6
 � ���?�F& ��6�A � T5R�A

.��A� �&�&A �55w
  
����� ��	
��Z
 ���� Y		8
 :[�� ����0� V%� H	��
 � !�QR
"��
 #�Z� �� �Z0�Q� �����Z  !Z��

���
���� ��	���  

�A��D �E5;9�
 G��� �/ #]/A� �� �A�F�� GZ�K ?A�;,(�� @�5!," �� �QAT� �IA�JK #��<��
 C�(
#;-A� ��"yA �4�A.G��� OA�J�A N(y N,-� ?A OA4(A �B5BZ � ')� #/ �,F& OA4F(A ty�F9 � 

'9 �5,(A ��4-�/. OA4(A +4�S��� )�9���( (4F��/ �� iF� #!FK�� �FB]�� ?A OA4F(A �FB5BZ 
�B;m� 4��- � �Sm� #/ _gA�� �B5BZ #!K�� ���9 #;-A� 4�-�/ �
 H
V N,-� GFQ�� ��F6�A 

@��mM � G��<
 _gA�� �B5BZ ���FR� .NF�A #!FK�� �R;Fm/ #F/ ��F\/A OA4F(A .�FB5BZ s�F� 
+4�����/ N,-� � @�43 H
V N,-� ��A� .d5g�
 #E��A OA4(A +4�S��� 4��/ G&��
 �B]�� �F/ 
��B� �M�- � ���8� OA�>A ��M )�/ #Q�
 #/ #!K�� � �,& N�A ��B� �Sm� #/ _g�� �B5BZ (

A� T5� #;-A� 4�-�/. _g�� +4�S��� 4F��/ ��FE�A �F9�Z � �5U�\�C�F( �U�F,\� #/�F8� _Fg�� 
�B5BZ A� 4-�/ #;-A� A��? �� �5x N�A .@��K N,-� �/ #Fm��B� ����F$
 �� �?��C�F( :F!;<� 

��4�A�
 �/ �A4B� {�J
 �� #B]�� �� ��S/. ��jV �-�� ?A �9�Z �A��A 4��/ �/  �F6�A �F9�Z #F/ 
@��K �B5BZ ��6�A ��- � f��4;/ =," � C�F�)� ��FjV �F9�Z �F/ C�� N5F�? H�ATF�A 4F/��. 

@��A43A +4�S��� ��/�� #/ �Q/#���Q 4��/ �� %�> #��S- ?�� � �� p�A�F- 4"�Fm��� C�FQ TF5� 
 �A4
 4/��. _g�� G��� 4��/ �/ _g�� �!KA � �B5BZ �(�S- #;-A� 4-�/. �B;m� ���F,� 4F�* 

C�E& t�
�� +4�S��� ';m5& �E-��  �F& - 2 #F/ @��FK .�F]M [�\��F& GFQ�� �5<F8
 
�B5BZ�5x ���/ �V p&�
 N,-� 4(A�M 4-. �9�� +4�S��� ��4��/ #& C4\/ 4-�/.  



46                                                                #���!$�  �!" � ���� ���� .�%�& '(���)*. +��,- 43. ��)/ 1397  
  

 �A��D �E5;9�F
 G��� �/ #]/A� �� �/ #]/A� �� {�A4� � ���&A #\U�]� �/ N5�^,(F��<��
 C�F( #
 �?A�;,(�F� @�5!," �� �QAT� �IA�JK�A�B;F&A �9��C�F( +4F�S��� d]Fm� �� ._FgA�� A4F3A�� 

G&����� �� C�;&A� W5� #/ OA4(A G��� �&A. [��,g �"�& �A�B;&A �9��C�( GF��� GF&��;� 
�/ ���? � �"�& �A�B;&A @AT5)6
 �B5BZ 4-�/ .CA�/ .%��� �A�B;&A i� ��S8
V E-��� 4��A4� 

��A�( ��( �� _Fg�� �
�F5!," W3A4FZ 3 �"�F& %�F> ��4F89 .#F/ N5F,( �F!" �A�B;F&A 
�9��C�( G��� ';m5& ��� +4- �� @4� 20 #B53� �� '5� �"�& )#F/ �F!" �U�)F& �A�B;F&A 
�9��C�( G��� (GQ�� �U N;�� � �B5BZ�5x ���/ _g�� G��� 4F(A�M 4F-. 4F\/ ?A A�B;F&A� 
�9��C�( G��� �� _gA�� .��/�� �89�& � C�A4)R� �V�( ����  �TFU ��4F-�/ �� �F5x F�AN 

@��K #/ �!" p�A�- .C�Q %�,;ZA #/�Q���Q � ��DuA� �4F- �V�F( ��FQ� ��A�. �9��C�F( 
G��� 4��/ �5!/�3 ��8;�A @�A�Z #/�8� #F��,� �FB5BZ A� #;F-A� .4�F-�/ 0�F$M�� TF5)6
@A 

.C�A�A� �
A�/�<� �  ...�F5!/�3 ��F6�A |A�F�A �Fm5>��w���;EUA � ���F��A� �� �9��C�F( GF��� 
#>�/�� W/�3 #Q�
 ��4-�/. W�C�( +4�S��� 4��/ CA�A� +��QC�( O��\;� .4-�/ G$� �W GF��� 

��4/ ��6�A +��QC�( ty�9 �� �5m� C���� � �Q��M .W� GQ�� :89 V ���/ ty�9 _��& �
��.���D �� ?A �A�B;&A �9��C�( G��� �� _gA�� � N9��A #>�/��  �6�A �5U�\�C�( O��F\;� 

#Z��8� ��? #9 �� _gA�� �B5BZ T5�  �6�A �����D ���� ?�5� �&A. ��A #F/ #FQ�
 �/ sA�F�A #FE
�9��T6
 .N,-� #Q�
 ���9 O�J�� �)Q .@�5!," :!;<� WZA�� �� :!;<� ��V��9 �/ �( #�

F/ N,F-� ���F9 �A�A� � H��F(���V�/ #F5)
 �� N,F-� N;MA4F�A +�S;F-A #/ .N,-� C�(��5� #
'5,$
C�5D C�(x5\3A��� �QA ���� @�F5!," CA ��5Fm/ 4F�A�
jh
5�A�FD� ���A�
 � +��F/� C�F(

 ��Q�/ +4��9 +��X;&A C�(4ZA� CA�/ A� �X!;<��� �F�� #/ N�A�/��/ .���VA +��X;F&A #F9 4F&� ?
�9���A��D �E5;9�
 G��� �� �(��  ?q � C���g ��A�JK #��<��
 C�(.4-�/  

  

!	\�� ��� H	��
 � !�QR
 (](!*�,-9��) 4	+�
 #��  

#;��� ��5/ ���� #/ ��/�� C�(#5g#F;MA��� H(�LF� %�A #5Fg�� @�FSjA #F/ A4;/A �H(�L� C�( 
��#5g�� ���-  �?A �&A @��S" =5BJ
 %�A�A��D �E5;9�
 H-�� �FQAT� �IA�JK #��<��
 C�(

��A� �&�&A �55w
 #/ ?�5� .?A�;,(�� @�5!," �� .) C��F�V �XK #5g�� ����� N5,( #/OH  4F" (
#5g�� � �5w;� �� N�A N5/ #]/A� ��Q� ) C���V W/�B�1H�V ��F5� #F]/A� ��Q� ( �F&��/ A� �F(

�� .4��,��A��D �E5;9�
 H-�� �IA�JK #��<��
 C�(%AaF& +�,� _,Q #S&�J� =��> ?A C�F(



�A��D �E5;9�
 G��� � H-��?A�;,(�� @�5!," �� �IA�JK #��<��
 C�(                                                                                  47  

 #>�/��#���8&�� ��  WK�Z+�F,� .�F5w;� N�A :5K�
 CA�/ � �&A +4- +�� f�F� #F/ �V C�F(
M5!� ?����!5M � '9 .p&�;� .���? .'5mB
 '94�/.�&A +4���D C  

!	\�� Y��%
�� 

OH :�A��D �E5;9�
 H-�� [q�,;ZA #F/ ?�F5� .?A�;,(�F� @�F5!," �� �QAT� �IA�JK #��<��
 C�(
.��A4� �&�&A �55w
  

: H1 [q�,;ZA �A��D �E5;9�
 H-�� #F/ ?�F5� .?A�;,(�� @�5!," �� �QAT� �IA�JK #��<��
 C�(
.��A� �&�&A �55w
  

��*�W $��*W !89��*  

/�%0 )5( !89��* $��*W \�� ��*�W	! /��  

:���#S
� Fo Fe Fe–Fo �Fe– Fo�� 
�Fe– Fo��

Fe  

1 ���? �!5M 31  25/16 75/8 5/76 70/4 

2 ���? 25 25/16 75/4 5/22 38/1 
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1 ���? �!5M 28 25/16 75/11 06/138 49/8 

2 ���? 24 25/16 75/7 06/60 69/3 

3 p&�;� 10 25/16 25/7 - 06/39 40/2 

4 '9 1 25/16 25/13 - 56/175 80/10 

5 '9 �!5M 0 0 0 0 0 

_,Q 65 65 - - 38/25 
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