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كليه حقوق مادي مترتب بر نتايج مطالعات، 

هاي ناشي از تحقيق موضوع  ابتكارات و نوآوري

متعلق به دانشگاه صنعتي ) رساله(نامه  اين پايان

  .اصفهان است



  

  

  

  

  

  

  

  

  

  

  

  

����� :  

�� �� ���	
�� �������� ���� ��� �� � ���� ��� �� �� ������� ���� ��� ! "#����� ���!� ��$�� �
%& ��' � . � )*� +,�#� ��

�� �& �� �#
 � "-��� ���� � �� ����� �. /�0% �� �� ��-1 ���� ���� ��� �� �� �� �� "1���! /�0% �� "
 ��! 2 �� 3��
! )*�

�. ���	
�� 3� .������ 4��5 �! "#����� ����� �� ���	
�� ��� �� 3��� � � �� �#! �� ����� ��6#� �! ���!� ���  $*7 �� �

������ "��8��� �� "9� �� � ���� $8� ��� ��8:�� �� �. $�� �� �#����� ���$�� �
%& ��' �;�� ���� ���� " . "��!

 4�0<*�� �=�#� "9�>�:�?>�����@A� ��<
1� � ���� �1�B#�� C��D� $8� E��#�$�� ���! 3�00<
� 61 ���� ����- . �� +�=A� ���

�/�� �� F�1 "#����� ����� G�	��� � $��<H ���I� � ���� �1�& ��� �1�! J#� ����#-*1�� K��� ��� ���$�� ��� "��! 3�. 

����� ����� "D�, �� �. "L�H�� "#MN ��;�� $�-�� �� � $�� ��� ���� 3� �!F��� "��! 2$�� ������! �� ��  �����

$�� "#����� .� "#�! O�7 ��6#� �! "#����� ����� �� F��$�� ���H 3��<!� �� "%�H� �� P�� . F��� "#�! O�7 Q�L 4��5 ��

L � ���� �1�& ��� "D�, Q�B#� �� "#����� ����� �� E��#� ��� �! �. "��� �� ���� ��! "#����� �� ��� 2"%�H� �� P�� Q�

"� ������. @
<� �� ���� ��� �!��. �91� ! ��RL � ���2 E���"� ���� $ �� K�A� �! �� ��S7�1 3�T� ����#. .=A� �� +�

H�D2 U�� ����7 �! "#����� �� 3��� ��TL ! F��� 4�0<*� � "��#� ��I!� �V 3��<!� "9���#������� 4�0<*� �! ���� �! �� $�

"� ��' �I:��� ���� $����!��& .U� ��#W-�V! "9�:����� XY
<� ���
����7 �  "��! "#����� ����� �� F��� �� ���TL "!� 3�F��

����� ��. )� +�=A� ��� ��  /��Z��B*����� �� �
��� "#����� �� F��� � �� 3F<� @��� "#����� ����� 3��<!� �� . /�� ��� ��

Z��B*����� �U "9�:����� $���� E�H �61 "���
����7 �V���� $����! �� �� 2���!� ���F�� �� �	��� 2"#����� /�, � �� F��� G

! �� F��� P�� !� 3�F������� �� F��� �� ���TL "�� "# 7 $:�D%& ��' O����� ���� �����
$�� �.  [��
1"� 3�*1 4�*����� �. �#��

H O��F%� �!3��<!� �:�0� "9�:����� $���� E����TL "!� 2 "� O��F%� F��� ���!�� . $����! �� �� 2F��� G�	��� O��F%� �! ��#W-�

F%� �� F��� �� ���TL "!� F�1 F��� P�� /�, � �� F���"� O���!��. \� @���L ��Y. "��! ��6#� �! "!� 3�F�� ! �81� 4�V� @�YA� � V

Q1 �� "#����� ����� �� F��� �� ���TL ��F%�Seep 3D $�� ��� ���	
�� . 4�*����� [��
1 �� ���	
�� �! ���L /�� [��
1 ��
!�        

$A5� ����& "]#� /�� J^� ��� ����� �� "	Y
<� ���Q1 �� "#�� ��F%�Seep 3D ���
� ��� � U� "!� ! XY
<� ���
����7 �V

$�� �
%& ��' "��! ���� "#����� ����� F��� �� ���TL ."��!"� 3�*1 F�1 ���L /�� ��� "9�:����� $���� E�H �. ���

� 23��<!� �:�0�\� _L � "#����� �� $���! �� ��� 3��� �� V����� ���*�! "#U� ��
 ����� ��  F��� �� ���TL "!� ! �� �V

"� ���� "#������#��!. +�'� "��! ��6#� �! ����� ��U� � ���
����7 ��� ! ���I!� F�:�1� 2��
����7 �VMN�D %�S7 Q�]1�
�  $��81 �� �

��!���  $8� ���-<� �� ��� �?��� "#����� ����� �� F��� �� ���TL "!�$ .  

 `��YN 4�-YN : 2F��� 23��� b�:����� 2Z#����� �� 23��<!�Zc�:����� $���� E�H  



 

����� ��	
�  

  

����                                                                                                                                  ����  

 
����� ��	
�  ......................................................................................................................................................   ��  

����� ��	
�  ......................................................................................................................................................  ����� 

	����� ��	
�  .....................................................................................................................................................  ������ 

����� ��	
�  ......................................................................................................................................................  ����  

�����  .....................................................................................................................................................................    

  

�� ���:  � ����������  

 ! ! "��#�..............................................................................................................................................................  $  

 !$! "�%&��'( )��  ..................................................................................................................................................  * 

 !*! �	
'+( ,� -	�./0��,	�, -��  .........................................................................................................................  1 

 !2! 30��,	�, )����  .............................................................................................................................................  4  

     !2! ! 30��,	�, �� 5�	6�  ................................................................................................................................  4  

     !2!$! 37�� -���� � 30��,	�, )���� 8����  ................................................................................................  4  

     !2!*! 30��,	�, )���� 9�:��  .............................................................................................................................  ;   

          !2!*! 5��! "'�	�<= &:>0���� -,�� +?�� �	@0A  ........................................................................................  B  

         !2!*! +! "'+�CD � &:� +( =:�� ,� -	�.:E� &:>0�  ..................................................................................      

     !2!2! 30��	�, )���� )�����  ...........................................................................................................................   $  

     !2!1! 30��,	�, )���� ���6�  ..........................................................................................................................   *  

     !2!4! 30��,	�, )���� F�G@<��  ......................................................................................................................   2  

         !2!4! 5��! �� "��'  .....................................................................................................................................   2  

         !2!4! +! )&��	' �	
' 8�C����  ...................................................................................................................   1  

         !2!4! H! �	@0I � ���,�' 8�C����  ...............................................................................................................   1  

         !2!4! �! "�EJ� � 3K�, 8�C����  ...............................................................................................................   1  

         !2!4! �! "�LM� 8�C����  ..............................................................................................................................   1  

     !2!;! 30��,	�, �� N��O� �
� 3'����K�  ........................................................................................................   4  

 !1! )�0' PG�  ........................................................................................................................................................   ; 

  

 هشت



 

 �! ���: �" �# $%&	� '()�*+ ,�)-�. � ,	/0 '0�%�  

$! ! "��#�  ............................................................................................................................................................   Q  

$!$! 30��,	�, +( F��	� 	' RI�O 8%��6�  ............................................................................................................   Q  

    $!$! ! "���6�"�% &� 30��,	�, +( F��	� 3�:GS -&����D ���O &� ��,( &��'( -  .................................................   Q 

    $!$!$! "���6�"�% &� 30��,	�, +( F��	� 3�:GS -�� ���O &� ��,( &��'( -&����D  ...............................................  $   

$!*! "�% &� 3GT�� F��	�&��'( )��  ........................................................................................................................  $*  

    $!*! ! "�% &� 3GT�� F��	�&�� �7� &��'( )��  ................................................................................................  $*  

    $!*!$! ��,( &��'( "�% &� 3GT�� F��	�  ...............................................................................................................  $1  

$!2! UJEJ@� V�7�  ...............................................................................................................................................  $4 

    $!2! ! W�< UJEJ�  .........................................................................................................................................  $4  

    $!2!$!�X�� ����
Y� � �X�� 3��'(  ...................................................................................................................  $; 

    $!2!*! �X�� �	�<= � �	�<= ��	Z  .....................................................................................................................  $B 

    $!2!2! 3K���&��� ����� ��	Z  ......................................................................................................................  $Q  

    $!2!1! [�&�,���� )��3K���&��� ����� ���	Z )	�.  ....................................................................................  $Q  

    $!2!4! [�& R�#@C� )��  ....................................................................................................................................  *\  

        $!2!4! 5��! [�& 3��Y���,( )��  ..............................................................................................................  *\  

        $!2!4! +! [�&3��	7] )��  ......................................................................................................................  *$  

    $!2!;! [�&R�#@C� 	�^ )��  ..............................................................................................................................  **  

$!1! "_��7�  R@C�� `� &� ���6� 3K���&��� ����� ��	Z )n )� "�%  .................................................................  *2  

    $!1! ! 3#�� F��	� ���O  ...................................................................................................................................  *2  

    $!1!$! RT�a F��	� ���O  ....................................................................................................................................  *1  

$!4! b��XD30��,	�, )���� �' V_�	� )��  .............................................................................................................  *4  

$!;! PG�-�0'  .......................................................................................................................................................  22 

 

 �� ���: '���1	21 ,�)�� ,1�3���  

*! ! "��#�  ............................................................................................................................................................  21  

*!$!  ),�C��� F�:J'(c	� �' 30��,	�, )���� &����Seep 3D  ....................................................................................  24  

    *!$! ! c	� 3�	6� &����Seep 3D  .........................................................................................................................  24  

    *!$!$!  &���� c	� 	' RI�O V'��& � )&:d�Seep 3D  ..............................................................................................  24  

        *!$!$! 5��! W�< &� +( 3GeO �]&� P'��  ................................................................................................  24  

        *!$!$! +! 3K���&��� ����� ��	Z P'��  .....................................................................................................  2B  

 نه



 

        *!$!$! H! F��	� F:��a  .................................................................................................................................  2Q  

        *!$!$! �! 3�&�� �:�	� &�_@S�........................................................................................................................  2Q  

        *!$!$! �!  8%��6�&� ����@�� �&:� c	�&����  ....................................................................................................  1\  

    * !$!*! ��� 3��0� 5�	6�&���� c	� &� ��  ...........................................................................................................  1$  

    * !$!2! &���� c	� &� �f�	D 5�	6�  ........................................................................................................................  1*  

    *!$!1! b�c	� &� ��� )�0'&����  ........................................................................................................................  11  

*!*! ���-,�� 3��Y���,(  ...................................................................................................................................  11  

    *!*! ! ���3��Y���,( 8���
e� � ��  ...............................................................................................................  11  

    *!*!$!  ���3��Y���,(  ...................................................................................................................................  14  

    *!*!*! ���,( g	�8�  ......................................................................................................................................  1Q  

        *!*!*! 5��! h���� )&��	' "�:G� "��� �-�0'  ..................................................................................................  1Q  

        *!*!*! +! 3K���&��� ����� ��	Z b���,(  ..............................................................................................  4   

        *!*!*! H! ����( ),��/E]� F�J�  ................................................................................................................  4$  

        *!*!*! �! h���� i@J�& &� F�J�  ..................................................................................................................  4$  

        *!*!*! �! c�e�� ���,(8�  .............................................................................................................................  4$  

        *!*!*! �! ��� &� &����D ���O  .......................................................................................................................  4$  

        *!*!*! ,! ��&	� ,� )&:_S 3'� i�GJ�  ...........................................................................................................  4$  

        *!*!*! g! ��&	� ���%�' �� 	��M�................................................................................................................  4$  

        *!*!*! j! ��&	� k	S 	��M�  ........................................................................................................................  4*  

        *!*!*!�! ��&	� 9���&� 	��M�  ..........................................................................................................................  4*  

        *!*!*! -! 3E]� h���� 	��M�  ........................................................................................................................  4*  

*!2! 3��Y���,( ��� "' j:'	� )��	@��&�D  .............................................................................................................  4*  

*!1! &���� c	� &� ��� "@<�� ��� "' j:'	� )��	@��&�D  ..............................................................................................  42  

*!4! )�0' PG�  ......................................................................................................................................................  41 

  

 -�
4 ���: 52�60 ����& � �278& 

2! ! "��#�  ............................................................................................................................................................  44  

2!$! )��S ��� l��@� 3e0� �7]  .......................................................................................................................  4;  

2!*! 3��Y���,( ��� "' j:'	� l��@� 3�&	'  ..........................................................................................................  4;  

    2!*! !  3�&	' 3K���&��� ����� ��	Z 	�m��)K (��&	� ,� )&:_S 3'� 	'  ..........................................................  4;  

    2!*!$! p� 3�&	' 30��,	�, �� ���%�' �� 	�m)H (��&	� ,� )&:_S 3'� 	'  ...........................................................  4B  

 ده



 

    2!*!*! p� 3�&	' ��&	� H�� �:q 	�m)b (��&	� ,� )&:_S 3'� F���� 	'  ..................................................................  4B  

    2!*!2! p� 3�&	' ��&	� 9���&� 	�m)P ( 	'��&	� ,� )&:_S 3'� F����  ......................................................................  ;\  

    2!*!1! "�'�&/0��,	�, �� ��&	� ,� -&:_S /'� i�GJ� -��
0�D -  ......................................................................  ;\ 

    2!*!4! ��< P'�:�  ...............................................................................................................................................  ;   

2!2!  "'�� )��S ��� "' j:'	� l��@� 3�&	'/��Y���,( ��� ��� "@<��  ...............................................................  ;$  

2!1! )��S ��� � /��Y���,( ��� l��@� ) "C��#�  ................................................................................................  ;*  

    2!1! !  3�&	'/��Y���,( � -��S l��@� r?@<� UES  .......................................................................................  ;1  

2!4! )&:_S 3'� 	' 30��,	�,�� ��� i���D h���� 3K���&��� ����� ��	Z 	�m�� 3�&	' ��&	� ,�  ..........................  ;4  

2!;! ��&	� ,� )&:_S 3'� 	' 30��,	�, �� ��� i���D &� �� 	�m�� 3�&	'  ..................................................................  ;;  

2!B!  &��'( "�% ���JZ 	�m�� 3�&	')T ( ,� )&:_S 3'� 	'��&	�  ..............................................................................  ;B  

2!Q! ��& 	� ,� )&:_S 3'� 	' �� "��' s0� 	�mp� 3�&	'  ..........................................................................................  ;Q  

2! \! "�:G� "��0�  &���� c	� V�:� ��� "@<�� )��Seep 3D  ....................................................................................  B\  

2!  !  )��	@��&�D 	�mp� 3�&	'5E@J� 30��,	�, )���� &� ��&	� ,� )&:_S 3'� 	'  ...................................................  B  

    2!  ! !  F�:J'( 3K���&��� ����� ��	Z 	�mp� 3�&	')K (	� ,� )&:_S 3'� 	'��&  ............................................  B  

    2!  !$! t� k	S 	�mp� 3�&	'F��	� &� 	m)B  (��&	� ,� )&:_S 3'� F���� 	'  .......................................................  B$  

    2!  !*! 30��,	�, �� ��&	� H�� �:q 	�mp� 3�&	')b (��&	� ,� )&:_S 3'� 	'  ......................................................  B*  

    2!  !2! 30��,	�, �� ��&	� 9���&� 	�m�� 3�&	')P (��&	� ,� )&:_S 3'� 	'  .........................................................  B1  

    2!  !1! 	@��&�D 	�mp� 3�&	')L  (��&	� ,� )&:_S 3'� 	'  ......................................................................................  B4  

    2!  !4! p� 3�&	' UI &�' 	�m)�� ( �� ���%�' &�)H (��&	� ,� )&:_S 3'� 	'  .....................................................  BB  

    2!  !;! p� 3�&	' 30��,	�, �� ���JZ 	�m)t (��&	� ,� )&:_S 3'� 	'  ................................................................  BB    

2! $!  � )��6'� �����(l��@� U�E7�  ............................................................................................................................  Q\  

    2! $! ! 	mt� )��	@��&�D � )��6'� U�E7�  .............................................................................................................  Q\ 

2! $!$! l��@� U�E7�  ..............................................................................................................................................  Q\  

        2! $!$! 5��! 	@��&�D 3�&	' )�/� (..............................................................................................................  Q\ 

        2! $!$! +!  	@��&�D 3�&	'��/��   ...............................................................................................................  Q   

        2! $!$! H! 	@��&�D 3�&	'��/��  ..................................................................................................................  Q$  

        2! $!$! �!  	@��&�D 3�&	'��/��  ...................................................................................................................  Q$  

        2! $!$! �!  	@��&�D 3�&	'�	/��....................................................................................................................  Q*  

        2! $!$! �!  ��S 	@��&�D 3�&	'»,��:0�& «)Re(  ...............................................................................................   Q*  

        2! $!$! ,!  ��S 	@��&�D 3�&	'»	'� «)We(  ......................................................................................................  Q2  

    2! $!*! ��&	� ,� -&:_S /'� i�GJ� V'��&  ........................................................................................................  Q1  

 يازده



 

    2! $!2! ��< P'�:�  .............................................................................................................................................  Q1  

    2! $!1! ����CO �����(  .....................................................................................................................................  QB  

    2! $!4! "C��#���� l��@� -"�'�& �' /��Y���,( -��"' -���( ���  ..................................................................   QQ  

2! *! PG�)�0'  ....................................................................................................................................................   \*  

  

98�+ ��� :�8�60�)!�
�(�+ � ,	�:  

1! ! PG�"e�@� � -�0'-	�.  ..................................................................................................................................   \2        

1! ! ! /��Y���,( ��� l��@�  ..............................................................................................................................   \1  

   1! !$! -��S ��� l��@�  ....................................................................................................................................   \1  

1!$! ����
0�D  .......................................................................................................................................................   \;  

P��	�  ...................................................................................................................................................................    \B  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 دوازده



 

 ��	
�;<��  

 ����                                                                                                                                 ����  

  

�� ���: ����� � �����  

U��) ! ( ! "�%�&� &� ��,( &��'( -/@�	'( -��  .......................................................................................................  2 

U��) !$( ! "�%&�� �7� &��'( -  ..........................................................................................................................  1 

U��) !*( ! /7�� �� � /0��,	�, ��.....................................................................................................................  ; 

 U��) !2(! /7�� 	�, �� /EA -�G�  ...................................................................................................................  B 

U��) !1( ! "�:G�37�� 	�, )���� 5E@J� )���� "��' s0� 	>� ,�  ......................................................................  Q  

U��) !4( ! @�	'( �� /EA -�G�/  ..........................................................................................................................   \ 

U��) !;( ! "�:G��� "��' s0� 	>� ,� /@�	'( )���� 5E@J� )��  ...........................................................................   \  

U��) !B!5��(! "#�0� &� /0��,	�, +( F��	�i��, 	�, �� N��O� ,� U_a w/EO�� -�  .............................................      

U��) !B!+(! "#�0� &� /0��,	�, +( F��	�/0��, 	�, �� N��O� ,� �6' w/EO�� -�  ..............................................      

U��) !Q( ! "��' -����/0��,	�, �� -  ...................................................................................................................   2  

  

 �! ���: �" �# $%&	� '()�*+ ,�)-�. � ,	/0 '0�%�  

U��)$! ( ! "�% ,� 3K�:I ReO �O�C� "' ��,( &��'( -∆x ∆y  9���&� �h  .............................................................  $\ 

U��)$!$( ! "�% &� -�6' x� /G��� F��	�&�� �7� &��'( -  ................................................................................  $2 

U��)$!*( ! "�% &� -�6' x� /G��� F��	���,( &��'( -  .........................................................................................  $1 

U��)$!2( ! "�% &� y�< 8�&= 	�a b��A �' �X�� /��'( b��A&��'( -  ................................................................  $; 

U��)$!1( !  b���,(�'�m &�' �' -	�LD=:��  ..............................................................................................................  *\ 

U��)$!4( ! F�@�� &�' �' -	�LD=:�� b���,(  ..............................................................................................................  *  

 U��)$!;(! "�% �0� R@C��8���@� /����&��� ����� ���	Z �' -�)/#�� F��	�(  ...................................................  *2  

 U��)$!B(! "�% �0� R@C��8���@� /����&��� ����� ���	Z �' -�)-�:GS F��	�(  ...............................................  *1  

 U��)$!Q(! ��� F?D��� "@<�� )��- ,�GE� � &���� V�:� /E��@C� F�:J'( "' j:'	�.............................................  *B  

 U��)$! \(!  &:7� �:q &� +( h�� ,�	� 8�	��M�x /6�_q V��	� &�  .....................................................................  *Q 

 U��)$!  (!  &:7� �:q &� +( h�� ,�	� 8�	��M�x �&�:�� N��O� ,� sD &� �� - x=1700 m.............................  *Q 

 U��)$! $(!  &:7� �:q &� +( h�� ,�	� 8�	��M�x � N��O� ,� sD�&�:� &� �� - x=500 m  ...............................  *Q  

 U��)$! *(! ��� F?D &���� c	� &� ��� "@<�� )��Seep 3D R�#� V�:�  ................................................................  2\  

 U��)$! 2(! 9���&� &� �� -�& UA &�' RG��A���� 5E@J� -��  ............................................................................  2  

 U��)$! 1(! ���JZ &� �� -�& +( 9���&��� 5E@J� -��  ................................................................................  2*  

 سيزده



 

 �� ���: '���1	21 ,�)�� ,1�3���  

 U��)*!  (! �	�O +( &�� ,� /6'�� 8&:] "' y�< &� +( /GeO �]&�/� -����'  ............................................  2;  

 U��)*!$ (! �	�O +( &�� ,� /6'�� 8&:] "' y�< 3K���&��� ����� ��	Z/� -���'�  .....................................  2B  

 U��)*!*(! y:E' V�:� ��� ��� "Z:O/
�� b� -��  .....................................................................................  1$  

 U��)*!2(! c	� &� �	�� ,� sD l��@� �����&����  ....................................................................................................  12  

U�� )*!1(! "�:G�b� -��� -�0'c	� &� ��� ��� �,:O x� -&����  .......................................................................  11  

 U��)*!4(!  5A � �&�:�� ,� /��G�"�� F�J�-�  ...................................................................................................  14  

 U��)*!;(!  ��� ,� x���G� /��G�/��Y���,(  .....................................................................................................  1Q  

 U��)*!B(! "��� /070�b���,( �&:� "��� 9:� "� -�0'  ..........................................................................................  4\  

 U��)*!Q(! ��� P�#� � F?Dc	� &� ��� "@<�� )�� 5E@J� )��	@��&�D z��� 	' &����  ..............................................  42  

  

 -�
4 ���: 52�60 ����& � �278& 

 U��)2!  (! �� -�,� "' w/����&��� ����� ��	Z U'�#� &� /'� 8�	��M�/��Y���,( ��� &� 8���@� -��  ..............  4;  

 U��)2!$ (! 8���@� /����&��� ����� ���	Z -�,� "' w�� U'�#� &� /'� 8�	��M�  ...................................................  4B  

 U��)2!* (!  -�,� "' w�� U'�#� &� /'� 8�	��M�H�� �:q-�� /��Y���,( ��� &���&	� 8���@�  ...............................  4Q  

 U��)2!2 (!  U'�#� &� /'� 8�	��M�H�� �:q /��Y���,( ��� &� 8���@� -���� -�,� "' w��&	�  ..............................  4Q 

 U��)2!1 (! 9���&� -�,� "' w�� U'�#� &� /'� 8�	��M� /��Y���,( ��� &���&	� 8���@� -��  ..................................  ;\  

U��)2!4( !  "�'�& 30�GJ� 	���#� "C��#�)2!  (�,���� 	���#� � ��Y���,( &� ��� )	�.  ..............................................  ;   

 U��)2!; (!  ��� "'��  &���� c	� &� ��� "@<�� ���/��Y���,(  ...........................................................................  ;$ 

 U��)2!B(!  b� ��� "'��  &���� c	� &� ��� "@<�� ��� -�0'/��Y���,(  .............................................................  ;*  

 U��)2!Q (! "C��#�-��S � /��Y���,( ��� l��@� -  ............................................................................................  ;2  

 U��)2! \(! "C��#�"�'�& /0�GJ� 	���#� - -)2!  ( �-��S ��� l��@�  ..................................................................  ;2  

 U��)2!  (! ��&	� ,� -&:_S /'� 	' �� ��� i���D h���� /����&��� ����� ��	Z 	m�  .......................................  ;4  

 U��)2! $(!  ,� -&:_S /'� 	' �� ��� i���D &� �� 	m���&	�  ................................................................................  ;;  

 U��)2! *(! "�% ���JZ 	m���&	� ,� -&:_S /'� 	' &��'( -  .................................................................................  ;Q  

 U��)2! 2(! ��&	� ,� -&:_S /'� 	' �� "��' s0� 	m�  ...........................................................................................  B\  

 U��)2! 1 (! 8���@� -���� -�,� "' w/����&��� ����� ��	Z U'�#� &� /'� 8�	��M�  ...........................................  B   

 U��)2! 4 (! k	S -�,� "' w�� U'�#� &� /'� 8�	��M� 8���@� -��F��	� &� 	mt�  ...................................................  B$  

 U��)2! ; (!  k	S U'�#� &� /'� 8�	��M�F��	� &� 	mt�8���@� -���� -�,� "' w  ...................................................  B*  

� U�)2! B (!  -�,� "' w�� U'�#� &� /'� 8�	��M�H�� �:q ��&	� 8���@�  .................................................................  B2  

 U��)2! Q (!  U'�#� &� /'� 8�	��M�H�� �:q 8���@� -���� -�,� "'  ��&	�  ...........................................................  B2  

 چهارده



 

 U��)2!$\ (! 9���&� -�,� "' w�� U'�#� &� /'� 8�	��M���&	� 8���@� -��  ...............................................................  B1  

 U��)2!$  (! 8���@� -���� -�,� "'  w��&	� 9���&� U'�#� &� /'� 8�	��M�  ..............................................................  B4     

 U��)2!$$ (!  U'�#� &� /'� 8�	��M��� -�,� "'  wL 8���@�  ....................................................................................   B;   

 U��)2!$* (! U'�#� &� /'� 8�	��M�L "'  w�� -�,�8���@�  -��  ..............................................................................   B;   

  U��)2!$2 (! 8���@� /����&��� ����� ��	Z -�,� "'  w�� U'�#� &� /'� 8�	��M�  ...............................................  BB   

 U��)2!$1 (! ���JZ -�,� "'  w�� U'�#� &� /'� 8�	��M�/0��,	�, �� 8���@� -��  .................................................  BQ   

 U��)2!$4 (! ���JZ U'�#� &� /'� 8�	��M� -�,� "'  w/0��,	�, �� ��  -��8���@�  ................................................  BQ   

 U��)2!$; (!   	@��&�D 8�	��M��
/����   �6' F��' 	@��&�D U'�#� &���/��  ...........................................................  Q  

 U��)2!$B (!   	@��&�D 8�	��M��
/����   �6' F��' 	@��&�D U'�#� &���/��   ..........................................................  Q  

 U��)2!$Q (!   	@��&�D 8�	��M��
/����   �6' F��' 	@��&�D U'�#� &���/��  ............................................................  Q$ 

 U��)2!*\( ! 	@��&�D 8�	��M��
/����  �6' F��' 	@��&�D U'�#� &���/��...............................................................  Q$  

 U��)2!*  (!   	@��&�D 8�	��M��
/����   �6' F��' 	@��&�D U'�#� &��	/��  ............................................................  Q* 

 U��)2!*$ (!   	@��&�D 8�	��M��
/����   ��S U'�#� &�(Re)   ...............................................................................  Q2 

� U�)2!** (!   	@��&�D 8�	��M��
/����  U'�#� &�  ��S  (We)  .............................................................................  Q2 

U��)2!*2(! "�'�& 30�GJ� 	���#� "C��#�)2! 2 (�,���� 	���#� � ��� )	�.  ...............................................................  Q; 

U��)2!*1(! "�'�& 30�GJ� 	���#� "C��#�)2! 1 (�,���� 	���#� � ��� )	�.  ...............................................................  Q; 

U��)2!*4(! "�'�& 30�GJ� 	���#� "C��#�)2! ; (�,���� 	���#� � ��� )	�.  ...............................................................  QB  

U��)2!*;(!  	���#� "C��#�"�'�& 30�GJ�)2! ; (�,���� 	���#� � ��Y���,( &� ��� )	�.  ..........................................  QQ    

  

  

  

  

  

  

  

  

  

  

  

  

 پانزده



 

	2���& ��	
�  

  

����                                                                                                                                 ����  

  

�� ���:  � ����������  

 	�:��) ! (! N��O� ��O &� w/0��,	�, �� x�  .....................................................................................................   ;  

  

 �� ���: '���1	21 ,�)�� ,1�3���  

 	�:��)*! (!  3EI )�G�F�J� )�E� r?I � "��D � ��� "@<��  ................................................................................  1;  

 	�:��)*!$(! ��	@����D -:E'�� ,� 3��G�  ...................................................................................................................  1;  

 	�:��)*!*(! +( �	�<= �
� -�%:� F�J�..........................................................................................................  1B  

 	�:��)*!2(! "��� b���,( -�0'x�� V�:��&����@�� -��  ........................................................................................  4\  

 	�:��)*!1(! �'�m &�' �' /����&��� ����� ��	Z i��6� b���,(  ............................................................................  4   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 شانزده



 

���= ��	
�  

  

����                                                                                                                                 ����  

  

 �! ���: �" �# $%&	� '()�*+ ,�)-�. � ,	/0 '0�%�  

 ����)$! (! W�< &� �:G6� UJEJ�{0� � ����  ..................................................................................................  $4 

����)$!$(! W�< 9�:�� )�	' 3K���&��� ����� ��	Z 	���#���  ............................................................................  $Q 

 ����)$!*(! 	@��&�D "' j:'	� -��1  &���� c	� &� ��� "@<�� ���Seep 3D R�#� V�:�  .............................................  2  

 ����)$!2(! &��'( "�% 8���@� /����&��� ����� ���	Z &� �� -�& UA &�' RG��A��  ..........................................  2$ 

 ����)$!1(! ���JZ &� �� -�& +( 9���&��� 5E@J� -��  .................................................................................  2$ 

 ����)$!4(! /'� &� �� -�& UA &�' RG��A��5E@J� -��  .....................................................................................  2* 

  

 �� ���: '���1	21 ,�)�� ,1�3���  

 ����)*!  (!  &�_@S�,��:0�& ��S &��#� � F��	� ��6Z� "' "�:� �' 3�&�� �:�	�  .....................................................  2Q 

 ����)*!$ (! �&�G�x�� -"��� b���,( &� ����@�� �&:� -��-�0'  ..........................................................................  1Q  

 ����)*!*(! �'�m &�' [�& "' /����&��� ����� ��	Z i��6� b���,( l��@�  ..........................................................  4  

 ����)*!2(! ��� &� b���,( �&:� 5E@J� -��	@��&�D /��Y���,(  ........................................................................  4*  

 ����)*!1(! -&���� c	� ��� &� b���,( �&:� 5E@J� -��	@��&�D  ...........................................................................  41  
 

 -�
4 ���: 52�60 ����& � �278& 

 ����)2! (!  ��� 	�>� -��	@��&�D/��Y���,( c	� &�&����  ......................................................................................  ;$  

 ����)2!$(! "' V'��&��< P'�:� 	���#� � ���( ���  ...............................................................................................  Q4  

 

  

 هفده



  

  

  

 ��� ��� 

�	
�� � ���� 

 

  

  

  

  

  

  

���� ����  

�������	
� �� ��� �
	� �� �� ��� ���� ��� 	
� �� ������� ���  �� �� �!"��	#�$ %� �� &�'�  ( �

�)!� *�'+ �,�-� .'� �� �
 ( �/0 �1�1 ��2�3� ���� ����� ��4"+ ���� 5(.1 �� �11	$ .�� �����	
� ��

�/)7 8-�� 9:+;�4 � .1 �<
( �� ��31 ����� �� �.��=� .1 �
	�0 �� ��� 5�	
� /�3�� %>!? �)�3 ( >!? ��

��� .�� ;@A�� 	
� .1 �/0 �	�?B �
	�0 ��
�?B �� �� 	�!�� C+�	� �� ���� ��� 	 1'D'� ���� ��

�3�?1(. .1���
.1 ( 5��"� %���� �7'��� ( �,�-� ��.  

 �
����0 ( �)� ��.	����/�E�F G��-=3 .�� �2��� 	 .1 �����	
� ���� ��� 5�
	D GH(� �	
� %/0�� �

:+ ��+ �1�
� .�/2� �� �����	
����� 	�I�� �J�#(./� K�-+.� ��#1 �� G��3�I ( �1'� ��� ����0 �����	
� ��

�� �� �����	
� �� ��	A ( ;@A ��)"+ %�L'#(./� �J�� .1 ���� ��M� �/�E�F�/0� . �D'+ ��=
��

�)3 NO�� �����	
� �� 5�'�7 �� ��� ���� ��� 	
� .1 �� ��� ���)+ �� �0�111	$.  �� ( ��P� 5�'�7 ��

�� 	QA ���� .1 �����#(� ��'�. %11	$ �� �/�!� �/��� .1 �� ��� �� %11	$� �!3 ��� �?�1 �� 1��� .'�

�)3�=�3 �����	
� �� %/�� . �� �����	
� ���� R(	0 �2)7 �!3 ��� �?�1 �� 1��� .'� �� �� �� 1'0

��/�� .H ��� .1 .�!S �
�	���� %��� 	Q=)+� .�!S G�-
	2+ ��� �?�1 .�!S �� �@3� ���
9  5�) �����	
� .�/��

�
H ��� 	
� .1 ( ��� 	Q=)+� .�!S9 ��� 	Q=)+� .�!S �� 	�!�� .�/��  .�2���9 �
H ��� ���9  .�/��



3 

 

��. ���� ��� �+ �����	
 �2���9 T+'
�U R�-0� 	�V �
W ��3�� ( ��0�1 1'D( �� �)� .�/2� �2��� �
� .1 �� /�

�� ��0�1 �X3 �X��Y'� �(	�3 �
 ( Z�? &�.B *�'+1'0 .�2��� [O�\�9 C���� C+�	� �� �
'T+�2��� �� 	+9 

�� R�-0� 	�V�2��� �� �!"� ��� �J)� �� �	
� %/0��9 + 5� .1 �� .�!S *2S ( /0�� �/0 R�-0� G�, �( �
'T

���Y'� �� /�3�) %/0�� �' .�!S �� 	�)�Z�? .1 �<
( �� �����	
� �� ��� �H�� .1 �� �� �3�1]
. ��

1 1'D(��2��� ^]D ( 1.9 �� �� ( �/!3 �'=�� �����	
� ���2�9 ��� �
'T+ . [O�\� 51	� .�J� ���E)

�2���9 �	
� ��C���� �����2��� [O�\� �� 	+9 �� R�-0�]�3 �2��� �
� .1 ��� �J)� �� �	
� %/0��  

��-A/0�� �1��S� _�1 �� �' �� �
�. �/����/D �	� %	Q=)+� �1�,� .�!S `��� �
� 	�9 �2���9 �2��� �� �
'T+9 

��� �����	
� ��]b.[  

  

���� ������� �	� 

��/3��� ��d ���� ����0���/3� �� ��9 B'Q3 �S���	�?B 1'? .1 �. �TD'+ ���  �� ;@A ( �1'� 	
eF        

���
H %/�
�)39 5�'"�� �
 .�/��f /�
'$ .��J!+ �#����/�19 �
����� ( �0 G��')7 �/3��� �3'$9  ;�J�+

��S��3�.1 .1 G�-#�V �� /3��3�?1(. 	�=� %��S	�� ���'� g�	�� ( �)
/  ���� �S�
 �A/31	$. �
H R�'3�  ��

�� /�+.�-7 .�/��]b(h:[  

  

��� (��� ��� �	! 	� ��"� �����# : 

 �
H�� �)7 �"4"�� *��� .1 �� 5]"� >
 /�3�) 1��� .�/�� ����/� .�
� .1j� �D�
H �3'$9  �
 ��.

 ( �
ek+ 	I� .1 1��� .'� �� �� ��� (. �
� �� ( ��0�/3 1'D( �����	
� �� ��� .1 �	X
1 	
eF�3B'Q3 �#���

�� ��
�F ( H�� ��4"+ �
1(. .�
H �H�� ���9  �/���3 �
��=
� ��� %���' .�!S �1�,� ]�3 5� .�!S �� .�/��  

��1'0. �)7 �1�,� �
��=
� ��� �
H .1 �� ��� ��� .1 ��9 �� 	QA .�/��11	$ . %�
��=
� 	X
1 [O�\�

�� 1��� ����)4� �1�,� �� �� /0��9 ��� �/0 ��S	$ ��� �3�3'
 .�2���  %�
��=
� ��� �H�� .19  .�	  �
'T+

�� �' .�!S �� 	�)� 5� .1 �� .�!S �� 1.�1/0�� .�
�F �	��
H ��9 �
H >
 �. .�/��  l�D �� 	+B'Q3 ���  	�V

�
H ��9 �� ��J!+ .�/��/1 .�
H �
�9  	�=� m�� �
 ( >� m�� %��0 �
 ��. �S�� GH'),� B'Q3 ���  	�V

��/0�� .�
H�.1 .1 GH'),� 1��� .�/�� ���1'+ %�A�'� %��S	�� ����!T3 ( ��0 �� �"
 ��M� �n0 /3	�$

�� �+ 	�� /�� �� ����"o (1.�1 	�� /\ �
/ .�n0 .1)UqU(�3')3 s
 �
H�.1 .1 1��� .�/�� 9 M�S	�� 9 ��

��� �/0 �1�1 5�!3 s�+�)0 &.'\.  
 

  

                                                 
1  Vadose zone  

2  Unsaturated zone 

3  Formation 

4  Aquifer 

5  Unconfined aquifer 
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