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:����  

� 9�:)��B C, LM 9��R/ ���S �8 ��P%, 9�, �B) 9��!B��B C,��1  TR) � �U��A U��%! �� C� >��B C, ���S

�A�� 9! E�!B ��B �U 91M ��VW UQ�� . UU�; 9! L�%�! �JS X V ���A */�! Y<S �8 ����� �� 8 �U 9��!B��B C,��1

> ��U'! � 9;�A�1 B� 9�A U�B ��%1 ��U'! B� Z) X� Z�/ �U C� �[\]! �1> ��/ �1 9��!B��B C, LM ���S �1 �

��1 9! U�1�8 �1> "��8 9! ���^� X V Z�_� �U �[A +�
.�  "��IR� =8 ��%1 ��<�! ,��1 E�� �U LM ���VW 9#
� �����

 C, E�!B EP�� LM ��B �� ! U�S� `�� "9;U�7M �:V G,8CB�� 8 C��1 ���J� U�S� `�� "(1 ��%1 C� �B) C����H "

E��H ���1� � E��8)<, "��1 N)U (*�� =8 9��!B��B C, LM B� �U	P)�) ���Q� �1> LM c1�! B� �U	P)� � NV) E��H ���

��1 9! .��1 E�7��  Z) �U C��PI1� Z�!�J� �P)� 9��!B��B1394 �� � �� <�I1M �B�\ 9S��V �U E1 �P)�J��U 

��U�; d��\� . �U �B�\ E��40  L�f L��S �U "U�8�J� g�� Z�� C�P!�#�8N)� �P��; ���> �� 8 . E�� `QA�B� +�,".�/ 

91�B�� &���h� 9:��! N%�B  c1�!�1 ��8�1 9	�8� 9�8LMCB�� 8 &(�_�! "  9��PS� CU_P>� &�R� �� d��\ E��

 9��!B ��B��1N)U E��H � N)U(1 �U ��h� N�� �':�! �U !��1 9 .C��1 ��/ �6��H �) ".�/ E�� +��,� �1 91�P)U\ 9

 &(���� �':�! CB�� 8 � 9,�; G��H "LM 9	�8� 9�8 c1�! �1 ��1 d��\� &���h� �'P%! &��_1 �8 N)� ���U�;

 CU_P>�–  LM c1�! =[�! G�H �i�� �1 9A���! &�#�� B� C� ����Q! P)�� E�� �U .��,U 9! ���> 91�B�� U��! �� 9��PS�

_P>� C, �!� )�H ����� � CB��  8� CU–  .��)� �,��V `QA� �1 9��PS�1 N�JA �U �) E�� C, �P�� � O�PA ��#�� 

 9�#� 9P��,� ����� �1 9��!B��B ��1 B��hP! 9	�8� 9�8 O�PA� 9 I1�h� ��<�! "�6��H– �V� P�! 9Q����� 9 ,�iH .���,�   

  وبختياريچهارمحال  -يان چشمه -ارزيابي -بند زيرزميني: ��� ��������

  

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

cS��! �U 9�#�  ��)�� , 2�� E��� =J! B� 9�� �8 ���U�; �8W LM c1�! ��)�� C��1 9	#PI! C, 2��

9��!B��B C, LM C (Groundwater Development) ��1 9! .  ��A! X V ���A � X V */�! �U

 U�S� 91M c1�! B� 9�� ����� �1 9��!B��B C, LM �1 C���� ��%1 9jP%1�� "9��#>� 5���� �/I1 �����

 .U��U "U�� 9��!B��B C, LM c1�! �U &����^� UQ�� TR) ���> 91 C, 2�1 �8 9���
 �U 9#8 ��/ �1

 91M c1�! E�� Nk	\ � ��l^� G��<��N)� C���� �!<�, ��/ �1.  

 � 9P�) C, 2�� EP��; �1 �U ��[�! �1 �8 N)� C���S mPR%A .]:
� 9��!B��B C, LM Z_�P)�

)� ��� �P��; �8 �1 9��!B��B C, LM n��IP)� 9P�)��f .N o�� � 9��!B��B C,��1 "&�> C, =P%�)

 Z_�P)� C, X���� B� 9�, Zp! , �� B� 9
�_I! C,��1 9! 9��!B��B CJ1M .� 9��!B��B C,��1

 TR) � �U��A U��%! �� C� >��B C, ���S � 9�:)��B C, LM 9��R/ ���S �8 ��P%, 9�, �B)

�A�� 9! E�!B ��B �U 91M ��VW UQ�� .  �JS X V ���A */�! Y<S �8 ����� �� 8 �U 9��!B��B C,��1

��B C, LM ���S � UU�; 9! L�%�! ��%1 ��U'! B� Z) �, &�! Z�/ �U C� �[\]! �1> ��/ �1 9��!B

���1 9! U�1�8 �1> "��8 9! ���^� X V Z�_� �U �[A +�
 �1> ��U'! � 9;�A�1 B� 9�A U�B . �����

 EP�� LM ��B �� ! U�S� `�� "9;U�7M �:V G,8 "��IR� =8 ��%1 ��<�! ,��1 E�� �U LM ���VW 9#
�

E�!B  ���<, "��1 N)U E��H ���1� � E��8) C��1 ���J� U�S� `�� "(1 ��%1 C� �B) C����H "U�B C,

��1 9! (*�� =8 9��!B��B C, LM B� �U	P)�) ���Q� �1> LM c1�! B� �U	P)� � NV) E��H .�/ B� +

��A 9�:) ���VW �1 B�A 9��!B��B C,��1 ��)�� �8 E�� ��7U �1 "�j�U� 9���� C�1�8 ���^� TR) � U� 

 ,��1 �A�; E�� �8 N��; �Q�PA ���� 9! U�� 9�A U�S�! =P%�)�8��RA�B �hM�>� ! 9:��! N%�B 9
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���1.  �U q�P)U �U LM c1�! G��<�� ��8 �U �M �8 N)� �M 9��!B��B C,��1 r�_V �U 9))� �7%!

 LM N�	�8 �U L�#:!A &����^� �A�; s�, �<I! � 9��)B� (9f1� 9���B) 9,�; C, �A�;� �P�� c��Q�

 .�P�� 9�A g	�� ��1 ��h� N�� 9���� ����U�1 ��J1 E�1 �U 9���� s�,   9��!B��B ��1 E�7�� d��\� �1 �S��1

�� � �� CP)�� �U C��PI1� Z�! �J� �P)� �U  Z)�U1394 �U ".�/ X� T7>  9�'�'�� �) 1

"�6��H  d��\� 9	�! m(�P\� � NRp! &���h���1 ��8l! 97_�P)� LM N�	�8� N��8 �!� N%�B 5��!�1

 N���� E��@�, �U�S�! 9���! C, �A�; � 9f1 � 9���B `>�� �!� 9,�; G��H 9	�8� 9�8 &����^� "

 CU_P>�– �M N)U E��H � N)U(1 �U ��1 �B�\ ����U�1 ��J1 9��PS� 91�B�� U��!  N��; �,��V ���>. 

 O�PA 9�#� C,U��P)U�E�� 9�'�'�� .�/  <�I1M C, �B�\ ��) �U C��M E� E�� ��)�� NJS �U��� O�

.���,��V  

  

 *���� /*��,	-:    

- &���hu� 9)��1 9	�8� 9�8 9���� 9��!B��B LM v:) �1 �� � �� 9��!B ��B��1 d��\� � c>�

C���1  � �<I!�) N)U(1C, �1'\ � �M N)U(1 � E�DH  

-  B� G�H 5���� 1 �%�'!�U ��1 N)U E��H � N)U(1 CB�� 8 N���� 9	�8� 9�8 9)��1

 d��\�  

-  CU_P>� �hM 9)��1– d��\� B� wH��1 N)U E��H � N)U(1�U �B�\ ����U�1 ��J1 9��PS�  

  

,	- $'�(� �� !��	�:  

 �8 N)� �M 9#
� x�� �1 9PRp! &���hu� �A�U N��U C, N��1M �S�� */�! �U 9��!B��B C,��1 d��\�

 9P��1M �<I! ��l^� 9f1� 9���B &(�_�! U��#��U�RJ1 "�M��Q!� �<I! 91M �DVW N��'���8�U� �P��U

 ����U�1 ��J1 9;�AB v:) Y'��� �!9�A��� �P�8�E &��h� 9	�! B�N% �!�:9 ��1 �P��U �1 �U ��.  

:B� ����R� 9#
� &(��)  

1-  CB�� 8 �i�� �1 9!��� +�_! NJS LM N�	�8 "9��!B��B��1 N H �U LM CB) ���VW ��<�!�, 1 �M

y�A! 9! 9>1 N1h 97�R> �1>�\ �U L���  

2-  ��h� �':�! 9,�; G��H� C���f1 "N���B N���� �1 9��!B��B��1 d��\� �M �P��UyN)� 

3- d��\� �MN)� �P��U ��h� 9��PS� ���� CU_P>� N���� U�RJ1 �U 9��!B��B ��1y  

  )�%&� ).�(�  

Vanrompay )2003           C, �� 1 �8  U�8 C��; �Q �PA X� i#1 �U 9��!B��B �� 1 O�H 91� B�� 2��<; �U (

 9! ��B C��<! C���U 9��!B��B  :��� 1  "9���S� =8 ���<, � 9;U)  "U�S�! CJ,� N���k G��<��N�#1> 

 E��H 9;U�7M �:V "��! 97,� 5zzz)�� C��U�1 ��J1 N7�Jzzz) � ����� Milanovic . �����, �)2002 (

  �#�SB�.�A� ���U�;�8lP!�� X�P)�8 9\��A�U m
�_V 9��!B��B C,��1 d��\�B� 9�A 9	�! &���h� 9V�1

� �zzz)�A ", ��zzz � 91U +��P!��f &Azzz)�A ��@�, CU���! �1 ���� 9! JAM  CJ1M 9	�8 N��m (���!

       .U��A ��zzz�� �7 ���� UQ ��� 2<^7 E�!B {�>� " C��AS � 9,�; c!��S &����^� "9��!B��BBonacci  
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)2004   ���U�;�8lP! ,��1 E�� ����� .�� ��8 �U �� 9��!B ��B C,��1 d��\� B� �
\ �RA�B �hM 9V�1 (

     � 97% � V �hM ��� � �1 ���� 9! �#�SB� �8     +���A� � �V��� "9� �(� N�� &A��S 9jP	� M "97) ��

  .U��A ��zz�� 9Pzz)�8 &A��SIshida �����,�)2003 5��!�1 9��!B��B ��1 d��\� ��h� 9zz)��1 �U (

 9/ �<I! LM &��P�A ��<�! `���! C��; �B��A� 1 EH�6 9��!B ��B C,��1 B� 9�� �U N%�B5  �%�'!� Z)

   1 d��\� B� �R> 1  �M              �1> B�/ �1 &��P�A N[#f G,8 TS�! N��1M �U LM ���VW �8 ��P��; �Q�PA ��

.UU�; 9! C� �[\]!  R.Bonacci  �����, �)2013�2009    9� A ��P�! 9	�! C,�!�H 9) ��1 �U (

       ", �� � 91U &����^� ��@�, 9#!��� G�H `�<7�1 " 9) ����8 9#\)  9\��A �U 9��!B��B�)  d��\� B�

  &A)�A   �B�7 E�!B " X�!�A� 9,�;� C��AS C, �A�; �U ��� UQ�� &����^� "9��!B��B LM v:)�Q�,A

.�AU��A ��8� 2<^7 E�!B {�>�����S C, �7���� "9�'7� C,  

)�����, � 9;<�1395 �AU�U � A � �U�U ���> 9)��1 U��! �� L��! |���) �':�! 9��!B��B C,�) (

J1 }�A 1 �R�� �) �8 ��613/3  �7V 9#�� 2B�� � �
�U7180  CU_P>� �[A B� �) E��PJ1 Z�� ���#�!

 ��7U �1 (1 NV) ���<, � N��U�1 �1> LM �p8��\ B� �U	P)� `�� ��7U �1 |���) 9��!B��B �) � �U�1

 ��J1 }�A 1 "�) ���! �U�1 ���/128/1 .N)� �P��; ���> �VM �R�� �U �
�U  

                                                                                                        

B�:�; "��:  

- C�P�U �#\�!:   

 "C6�7�D6����, "C6�7����, "9)����, "9)�� E�!B �!� ���\ c!S &�]/� C��M c�S (�7�

9��#>�� 9�����^S   

 91�B�� � G�H &�#�� ����Q! 9\��/ (L L�M C��; �B��A� � C��U�1 �A��A �'A E���� � X�<���D6 �!�

��1 E��H � N)U(1 �U.  

  

- 9����
 �#\�!:  

-- E���� +�, 1 9��!B ��B ��1 C ����U C �U���! �U (X��P�7��D6) X�<���D6 C, 9)��1 `QA� (�7�

�<I! U�1� � ���  

- �U���! CJ,��U 9��!B��B LM v:) C��; �B��A�(L  {�����11 �!B �U� �A,! &��_1 C�P!�#�8

<��HB�) �6��H C��S� &�! Z�/ �U 9jP	, &��_1 �! X�� 2�1 {�>�98 �J1 ��H�1402 (  

- c>�� �� "(��1 ��! B� �:'A E�����U)�<I! C��P1� �U c>�� �� �!� �:'A �) �U LM B� C��U�1 �A��A (n

H LA��� � 9��!B��B ��1 N H �U� �>��\ 2�1 {�>� �!B�U� 9#_� &��
 �1 ��1 (9S��V) N)U E��2 �!

<��HB�) �6��H C��S� &�! Z�/ �U �A,! &��_198 �P%!B ��H�1402 � 9	�8 &����^� �8 C� �A�; �1 (

. ��M N)U �1 �6��H C��S� C, Z) Z�/ �U LM 9�8  

-V �:'A �)N)U E��H � N)U(1 C, �1'\ 9)��1 (U ��8�l! � �!� )�H B� �U	P)� 1 (�B�\ B� LM n��

�[A U��! �B�\ ����U�1 ��J1 1  
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- 9,j �!BM &�#�� �#\�!  

- �!� LM N�	�8 C,�P!��H C��; �B��A�:  &�1�8 91 "&�1�8 "�#8 "=��) "=�<��! "=�%#8 "C��� "�P���)�

, � &��P�A � (s; � X,M) Z�#�!A .]!� <�A � &	7�) � �1 (9��� LlS �jP)U B� �U	P)� 1) E,M E��@�

�P)� 9��R/ c1�! � CB�� 8 2B�!M � &'�'�� <8�! �j �!BM �U ��� lV� C, �A��A `�� C��  

  

- ��#�� � ��<Q� � C�!M 2B�U�H  

��<�� `�A �#�)� �1 �<Q! C,��P8� &��
 �1 LM 9����� � 9��<�� & �!BM O�PA SPSS � �%�'! 

UU�; 9! E���� G,�iH 9A!B ���U 9/ �U��U��! &����^�.  

1- 9	�
�� �!M: �#PI! C,�P!��H &����^� T��� � ��!�U "9j7�� "���! +���A� "E�jA�! �!�  

2- 9jP%R�, � ���)�;�:  �U 9��!B ��B LM v:) &A)�A � LM N�	�8 C,�P!��H E�1 9A��)�;� �:1��

��1 N H �<I!  

3- ��<Q� LM 9����� 9��<�� C, �P!��H �1 ��1�! C, E�jA�! �%�'! � wA����  

 :Z�� N7\  ��P%, =, B� �'P%! �#PI! C, �!B �U C��U�1 �A��A ����� �1 x�� 1:  

 � ����� �) 1 NAU�P)� 9� ��!BM B� LM N�	�8 C,�P!��H �1 9��!B��B �) d��\� �h� ��#�� � ��<Q� C��1

�%�'! C��1  v:) �U E�A�U ��!BM B� , E�jA�!5 % U�� 9! �U	P)�.  C��M c�S C, �U�U N7\ E�� �U

U�� 9! ��#�� � ��<Q� �A;��S "�!B �, �U ���.  

���1 =, �1 �P%1�� �#PI! CJA!B �U C��U�1 �A��A ����� �1 x�� 1 : `�U N7\:  

_� ]!8 ����P8� .�/ q)� �1 , �U�U N7\ E�� �U � �!B � 9��!B��B �) d��\� 9#
� �!� �U 1 9�U

�A�� 9! ��#�� � ��<Q� ����� �).  v:) �U E�A�U ��!BM B� �U	P)� 1 <�A , E�jA�! �%�'!5% 9! &��


U��;.  

�P�A: U�� 9! `QA� �%�� C��U�1 �A��A "N7\ �U �, �U.   

4-! �U U�S�! LM 9�8 &����^� �U ��1 G'A 91�B�� NJS `QA� ���U Z�/ �U &����^� �A�� �%��B� �<I

 � v:) 9)��1 1 �j�U C�)B�� ���U�; ��#�� � ��<Q�� 91�B�� C�!M C� ���� �1 (��1 d��\� B� wH)�6��H

 �!M C��M c�S� �!� )�H ������ C�j )�H ���� �1 �) d��\�B� �R> �!B �U �<I!�UU�S�! LM =Q\

 C��; �B��A� B�U�S�! 97�P\� ���VW LM =Q\ <�A � 91P%�� v:) 5)�P! G��<�� �U ��1 ��h� " E� �H C,

 9/�U �M &����^��A��� LM v:)� c1�! 9,�1M &����^� ��<�! "��#�� E���U .�� �,��V ��#��� 9)��1 ���

.�A��; 9!���> ��#��� 9)��1 U��!� �%�'! =,1 C��; �B��A�U��! ��! �)�U �#PI! CJ,!  

  

5-   NJS LM 9��<�� � 9����� & �!BM O�PA "�<I! �U U�S�! LM 9	�8 &����^� �U ��1 G'A 91�B��

��H C��S� ���U Z�/ �U �<I! cR� �1�)91P%�� v:) E�1 �:1��� �P��; ���> C�!M ��#�� � ��<Q� U��! �6

� &��P�A ��<�! �i�� �1 LM 9����� 9��<�� �!��� 1 (�<I! �U U�S�! LM =Q\ �M  .UU�; 9! E���� .]!�

 "��1 ��! C��1 �#PI! CJA!B�U 9	�8 �#PI! C,�P!��H &����^��A�����U'! &����^� 9jP%R�, ��<�!
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�� 3.96 10.8 2140 2320 2283 12.73 1.52 

T3 ������	
�� 2.78 8.9 2080 2320 2251 22.87 1.49 

T4 ������	
�� 2.7 9.56 2000 2320 2252 28.85 1.63 

T5 ������	
�� 1.45 6.78 2040 2280 2240 31.4 1.57 

T6 ������	
�� 5.22 25.33 1980 2220 2155 38.35 3.1 

T7 ������	
�� 2.79  10.05 2100 2300 2253  15.47 1.69 

T8 ������	
�� 0.73 3.85 2120 2200 2199 13.1 1.26 

T9 ������	
�� 0.59 3.28 2120 2180 2175 15.17 1.19 

T10 ������	
�� 1.14 4.48 2100 2160 2174 14.46 1.17 

T11 ������	
�� 0.57 3.38 2080 2160 2168 24.48 1.26 

T12 ������	
�� 0.71 3.59 2060 2140 2162 22.71 1.19 

T13 ������	
�� 1.87 6.49 2020 2120 2128 16.6 1.33 

T14 ������	
�� 1.57 6.09 2040 2160 2146 17.83 1.36 

T15 ������	
�� 0.62 3.81 2040 2160 2141 19.52 1.36 

T16 ������	
�� 1.29 4.64 2040 2140 2154 21.06 1.14 

T17 ������	
�� 7.8 42.86 2040 2100 2084 15.86 4.3 

T18 ������	
�� 25.17 25.35 2120 2700 2285 12.46 1.41 

T19 ������	
�� 16.63 19.2 2120 2580 2301 14.66 1.32 

T20 ������	
�� 1.78 8.14 2080 2220 2181 13.64 1.71 

T21 ������	
�� 2.49 7.43 2060 2220 2181 15.14 1.32 
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�B�\ ��B N���� 
 N\%!

)2km( 

 5��!

(�P!�#�8) 

 �>��\

 {	���

(�P!) 

 �p8��\

 {	���

(�P!) 

 {	���

 9AB� 5)�P!

)m( 

 5)�P! T��

(%)9AB� 

 T���

q��7���; 

T22 ������	
�� 1.35 6.2 2060 2200 21761 16.91 1.5 

T23 ������	
�� 4.97 17.9 2040 2140 2116 10.41 2.25 

T24 ������	
�� 1 5.07 2100 2160 2163 10.15 1.42 

��� �� ������	
�� 131.99 32.3 1996 2926 2249 14.5 1.77 

)/�5? 2��G2W��(��/��� !�X? ����� ( !5�SO�� 8(:  

 ���

��� 

 ������ ���

)km( 

 ��� �����

)������km( 

 ���� 

!"#�� 

 !$�� %�&

 �$'()�	

(%)!+,� 

 !-.$��� /���  0'��

(12'3)/�'�+�� 

 /���  0'��

��4(12'3) 5� 

T1 9.27 119.7 2.8 4.53 6.99 1.12 

T2 4.77 10.59 2.67 3.77 4.73 0.72 

T3 3.99 7.25 2.6 6.02 3.73 0.52 

T4 3.98 6.12 2.27 8.05 3.52 0.47 

T5 2.77 3.38 2.33 8.67 2.57 0.34 

T6 7.08 13.59 2.6 3.39 6.98 1.02 

T7 4.31 7.17 2.57 4.64 4.25 0.62 

T8 1.32 1.93 2.64 6.06 1.41 0.22 

T9 1.35 1.49 2.5 4.44 1.57 0.26 

T10 1.45 2.16 1.89 4.15  1.59 0.28 

T11 0.99 1.13 2 8.09 1.02 0.16 

T12 1.02 1.09 1.54 7.85 1.04 0.17 

T13 1.35 1.77 0.95 7.41 1.26 0.21 

T14 2.05 2.48 1.58 5.85 2.04 0.32 

T15 1.33 2.04 3.32 9.03 1.33 0.19 

T16 1 2.94 2.27 9.96 0.92 0.15 

T17 0.02 8.27 1.06 281.45 0.01 0 

T18 10.94 70.36 2.8 5.3 8.43 1.2 

T19 8.83 51.64 3.11 5.21 7.11 1.02 

T20 3.48 4.85 2.73 4.02 3.69 0.55 

T21 3.25 7.96 3.19 4.93 3.19 0.48 

T22 2.31 4.57 3.4 6.05 2.32 0.34 

T23 5.19 13.23 2.66 1.93 5.76 1 

T24 1.77 2.55 2.56 3.4 2.05 0.35 

��� �� 16.23 348.28 2.64 5.73 12.89 1.57 
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Y��C� � 6��7?�(�  

 (C6�7 ����#8 ��8!) �B�\ =�#>� 9#8 &�
�_V  

  N�� ��P1� �U U�) �_� �U �8 ��1 9! U�)� `�; �_� �U C���U 9!��� ��/ �1 ��%� �� <�I1M �B�\

 U��� 1 w�) � (�M �V��� � ��A1M �����) ���8 9#�V &��
 �1 C�R�) C� ��%�, X�PH���)  =P%�) ��h�

 �V� E�� �8 U��; 9! ���> C� �A��P��! ��%! C�B ���1 C, =P%�)"91�f C,U1 ��h� N�� ���8 n��!�

 N�) �1 �M U��#�� &�� G,8 1 � U�� 9! U��� �� 8 91�f C, B�! B� �A��P��! 9A�! �V� �����1

���) Z) c>��! B� 9V�1 �U � �,U 9! ���> ��h� N�� <�A �� 91M �B�\ g�� N��( �! E�J1 �U � �! CU 5)

 2�1 ��U'! E��P �1 � N)� �M =D]� B�  ���� C!U N�� �8 U��; 9! ���> <�A 9R:> C, =P%�) ��h�

91�f �A�� C���U �8.��1 9! =P%�) E�� U��#�� B� 9�A �B�\-��1 9! 9 ,8 &��
 �1 9>����S)Z3(.                                          

 C�!M ���U �U �� � �� �B�\ �U 2�11971-2000  1 �1��1371 2�1 ��U��; �:1�� �"�P! 9#�!- {	���-

B� N)� &�R� 9�����^S Z�/ � x�� 

P=-15283/7 + 0.7694  {	���) (+ 298/273  ( x��)+  83/61 (9�����^S Z�/) 

 

 !U �A,! �>��\  5)�P!  

 B�"C!U �A,! �>��\ 5)�P! C!U 5)�PA �>��\ 1 ���A�6.��M 9! N)�1 ��� NRh C, �>��\ E�jA�!

11,1-   C!U �>��\ 5)�P! 1 (�!���) ��D�6� �! E���U�) U��; 9PA) �S�U13,9  E��P!�; U��j�PA) �S�U

 �1��1 �B�\ �A�7) 5)�P!. ��1 9! Z) �!2,2 ����RI� 1 `��� C,B�� .��1 9! U��j�PA) �S�U  Z) �U

 1 �1��1138  U��\ � B��1,3 ��1 9! Z) `��Z��S)4(.  

                                                                                                                 

)/�5? 2��G3!5�SO�� 8(: I�	5� ��� 3��8 ��	. (	0� 6���)6=�O/�. 3�I�� (  

�B�\ ��B �8 )<8��� �!Bhr( 

Z) �1 N 8B1 ���U 

100 50 25 10 50 2 

1 1.12 23.31 20.64 17.97 14.45 20.64 8.26 

2 0.721 18.83 16.68 14.52 11.68 16.68 6.67 

3 0.525 16.27 14.41 12.55 10.09 14.41 5.77 

4 0.468 15.46 13.69 11.92 9.59 13.69 5.48 

5 0.344 13.54 11.99 10.44 8.4 11.99 4.8 

6 1.018 22.23 19.69 17.15 13.78 19.69 7.88 

7 0.616 17.5 15.5 13.5 10.85 15.5 6.2 
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�B�\ ��B �8 )<8��� �!Bhr( 

Z) �1 N 8B1 ���U 

100 50 25 10 50 2 

8 0.223 11.39 10.08 8.78 7.06 10.08 4.03 

9 0.256 12.01 10.64 9.26 7.45 10.64 4.26 

10 0.277 12.39 10.97 9.55 7.68 10.97 4.39 

11 0.16 10.06 8.91 7.76 6.24 8.91 3.56 

12 0.166 10.18 9.02 7.85 6.31 9.02 3.61 

13 0.21 11.12 9.85 8.58 6.89 9.85 3.94 

14 0.318 13.11 11.61 10.11 8.13 11.61 4.64 

15 0.192 10.76 9.53 8.3 6.67 9.53 3.81 

16 0.149 9.81 8.69 7.57 6.08 8.69 3.48 

17 0.002 4.52 4 3.49 2.8 4 1.6 

18 1.198 24.09 21.34 18.58 14.94 21.34 8.54 

19 1.022 22.27 19.72 17.17 13.81 19.72 7.89 

20 0.552 16.65 14.74 12.84 10.32 14.74 5.9 

21 0.483  15.69 13.89 12.1 9.73 13.89 5.56 

22 0.344 13.54 11.99 10.45 8.4 11.99 4.8 

23 0.997 22 19.48 16.97 13.64 19.48 7.8 

24 0.349 13.63 12.07 10.51 8.45 12.07 4.83 

  

  9��#>� C��1 �'R/  

 '� ����� 6 	'�) !#"( %��7 �#8�� �� �9�  '�8,17   �$��>�
� ?	'� ���	 '� �"( ���$ �@A8� ��+B� ��$ 
&'� !�

 �� �@A8� � 13� (?	'� 0�
�) C�D � (?	'� '� C�� ) )�3 �EF �) G�	�) �@A8� �� 
$�	 6�
� 13� G�� H'3


&'� !� )�3 �"( ���$ ��+B� G�	�) ��-�� �A��	 ��
9)4( .  

 

)���� Z��S4�B�\ �A()� �A,! C!U 5)�P! ( )U��j�PA)(	
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�->��
 ��'>J3
 

K
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 ��L��
 6L��
 

!�
 ��	��

 H
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��	�F
 ���$��
 �! 

 

10.8 -1.9 6.6 12.8 18.1 22.1 24.1 21 15.2 8.9 3.1 -1.2 -3 
 !U �S�U

U��j�PA) 

  

 ��(�(�/(�(Z�� 6��7? [��87.!5�� 3�� 67��8 	�8 �  

 

�@A8� !���2 !3'8& 6���  

C<8�! ����� ��B�U ����� 9)�� E�!B C��1 =�%'��U ��7:! U��! �':�! �U n���) 9A�;�;U ��JH- 

�S��)   N)� c>��.  

E�� �8 E�� �1 �[A �U���!  n���) ��B B� 9D<S–  9! C�PV) ��B E�� 9)��1 �1 ��1 9! �S ��)

 �1 � N)� �U�1 �I ! C� �i�� &
_PV� 1 97� N)� C<8�! ����� B� 9D<S �
� �U ��B E��  . =�B�U�H

 � 91�f Z�� �U n���) � ��!��� B� . 9;�A���� &�B��! �1 � U��P!� �U C� ��� ��;�;U ���/  ���A &��


 �U �>��	)� � �S ��)   ��B E��� Z�� 9��R� �1 � E��P!��� A �<S ��B E��  . U��U ���>  9>�� L��S

 �P��l; �) N H �� 9�J! =%���;! � 9A�;�;U C,B� X�D�B��) � � U�� 9! ��� �1 ����� 9A�PV)

 C<8�! ����� �U �8 �@AM ��[A .����� � X�D�B�<! ����U 9#
� C, 9R�� �;U ��B E�� �U . N)�B�R7� � 

 � 9�jA�8 9��<,�8 &8�\ �1 �8 �M CJ#%; � , 9jP%�� =P%�) . U�� 9! ���U " N)� ��� �PV��

 . ��8 9! c:> ��  NJS � N)� C<8�! ����� ��A! " U�� 9! �U�U NR%A E��R��)  

  n���) ��B C, 9;i�� "�
]V ��/ �1–  : N)� ���> E�� B� �S ��)  

':�! 9#8 � N1h �A�� N)� �U�1  ���� �� �S�U �8 E��R!8�H 9A�;�;U  . ��8 9! N��R� . ��%! B� �8 " �

 E�1 9A 	 �M CJj�) � C��IR� &1�)� X�D�B�$7H ����U 9/  . U�� 9! ���U ���A E�� 91��S GI1 �U �

�U C� ��(� ���P! �� C���� ��� ���^� � 9A�;�;U " 9A�! q���  �U . N)� ��� ��� � �M� �� 

 ����� �'A �p8� ��A! X�)���6 C��lj1�)�  . N)� �U�8 UQ�� 9#�! CW�	A C, �U�� � 9A�;�;U CJj�)

 ���� 9A�;�;U  . N)� ��U��V�1 9
V *A�� B� =, 9���U ��B � 	 �M �M 1 ����, � N)� 9R��I� {�A B�

� ��, ! �M 97�� GI1 �U �i��1 X�)���6 �V��� �U E�%H E��R��) CJj�) �8 C��A  �1 N)� ��

 E�%HM ) E���B �)��8 ���1�8–  C�� �1 T�� �;U ��/ �1 C�  ���> C��!�#j�8 X� 5)�� �8 " ( E�R7M

 B� 9�J I1 �8 N)� �M B�  98\ "  �A��U ���> . N)� �� g�� CJ��!B�) B� C��%1 �U � =��> CJj�)

 n���) |�#1–  mR��'� 9/ " �S ��)35 ��#�! 9A�H X�)���6 ) Z) �–  LM B�  n�V  ( E���B �)��8

 9A�H �)��8 �U  . U�� 9! ��1�! ��8l! 9��<,�8 B� U��#�� �1  �#$%! E�� � N)� ��A! 9>1–  E)�$7H

 � E)�$7H &1�)� ���> �U 9R�� �;U U�S� �M �,� �8 �P)��H {�>�1 9�J! =%���;! � 9A�;�;U "

	>� � E)�D�  &�B��! �1 � NJS =, �8 =J! CW�	A C, �U�� E��@�, . N)� �!B E��, C��lj1�)� �U �

 . �A� �U�8 c:> �� X�)���6 CJj�) " . 9;�A����  
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  E)�D� E�1 9��<,�8 B� �U–  . U��V 9! = � �1 ���A E�� 97�� GI1 �U X�B1 C, �U�� E)�j�7��

� ���A E�� 97�� GI1 �U  ��)�� &1�)� : �!  

  N!I� 1 : E)�D� C�)1000  �1500  �8 N)� ( 9A>�� E)�D� )  ��U  E��i�1 X,M � ��! w�S B� �P!

9! c:> G�1 � =8 9P�B��AM C, ���<; 9P\ � J��� �#�)� �1. U��  

 �j�7�� C�)–  �I ! 9'�� mR��'� N���� 1 � N)� �P��U =�]! 9R�� �;U g�� C�) �1 NR%A  : E)��!

9!  U��\ �U C�) E�� N!I� . U��400  �500  CJ#�%� ����! 1 X�P��A 9�,M &1�)� �!� � �U�1 �P!

 . N)� ������  

 
 

 

��? )46������� � 4��&� 6��7? [��8 (  

  



٢١ 
 

 �':�! 9)�� E�!B � 9)�� ���� &]�� �  

B ��1 �U���! 9)�� E�!B � 'A� ��� �U �M ��Q! 9\��A � 9��!B�4  q)� E���1 .N)� ���U�; �D���

�AU�; 9! 9���! ��W .�� �1 ���S �1 =��> B� �':�! 9)�� E�!B C,�AB).  

-) E�!�HP:(  

 N)� L�/�!� `�; C��,� LM �U T��I�� G�)�� �A A �8 9P�%8�1� 9����( &1�)� U�S� ����U  E���U

�j�U +�/ B� C��IR�� 9P�!�7�U &1�)�� +�/ X� B�·  98\  U�� 9! ���U �#PI! �'A �U E�!�H &1�)�

 9! � A �/V N)� �P��U U�S� ����� �U CU��P! C��%H� C�� �H C, ���U E�!�H�U �8 N)� �MB�

n���)���A Z�/�U� c	��! q�;�B ��\A�U �8U��- &1�)� �V�U�U E7�7M 9P7�B1 C, �B��;U�S� �S��)

! G�#�) E�!�H C� ��>� 9R��I� Z�/�U q�> N H ���\ C� ��> N	�� X� G����H ��7U��( 9�,M���A

 &1�)�  : c	��! q�;�B �U E�!�H   .�� ���R� w�P��$A q�A�>� �1 q����U �8 ���8 9!��_� c	��! q�;�B

 &1�)� C���1 9 �)�� 9R�� �;U &��
 �1��U *�� =8 9\��A�U 9�,M &1�)� ����, �1 9R��I� ����

>�� 9���> �8 N)� C��IR� C, ��( ����, �1 9�,M ���� &1�)�: �U��V E�� q�;�B �U E�!�H . U��U���

 ���\ CJj�) E��� 9���> �8 �)� 9! �[A �1 E���� . N)� �(�U� ��>��� �AB) �U �!� {��Q! �U

CJj�) 9;UB ����1 E��P;�<1  �;U� 9)�� E�!B � 'A �1 �S�� 1 ��1 E�!�H �1 ��1�! �! E�� �1 ��1

 E�� . U��A ��, ! ���\ Z�� �U �� � �� CP)�� � E1 �J� �
��\ ���� ��8 �U ���� 9! �� �!B

 C���U 9#�! ��/ �1 � ��) �)! � 9���!�#j�8 ��) 9H 1 9!�7�U � ��U E�7�B�� X,M �!� &]�� �

� 1 E�!�H X,M ���DQAM B� � . N)� ��U ZfW ��� C, ��( ��! C, �P JA �#�)� �1 9jP)��HA X

 LM B� E���B E�!�H � E��R!8��	��� Z�/ �U ����� B� GI1 E�� �)��! �[A �1 U�� 9! �����H X�)���6

 . N)� �P��jA ���> 9�J! 9��<,�8 ��h� N�� � �U�1 n�V  

-) X�)���6J(  

�\�� �U �;U� 9)�� E�!B � 'A �Uj3  �2j ��6 �1 ��1�! &]�� � B� U��U ����V� ���\ E�� �U X�)�

 C���U �8 X�)���6 CJj�) U��U ����V� ���� C�P%8V �A� 1 9�,M CJ#�� X�)���6 9�(1 CJ I1 �U

 ��� � �� 9��!B ��B�) 9H ��) �AB) E��. N)� ������ 9jP%�� � B�U 1 ����, =�]! CJ�;U��V E��

.�,��!  

-9R��I��\��-A>�� X�)���6 C ���1�8 9J3:  

 9j�) �)! &'R/ �!��\�� E��"���"  ���P!<R) 9!��� �A�1 X,M ��)� C�AB) ���U� C��!�#j�8

9j�) �)! &'R/ �1, ��! 9V�1�U!� N)� 9A�P�B<R)� C�P%8V �1")! C, X,M ��)� 9���!�#j�8 �

 C ���� C�P%8V X,M ��) C, ��(�U =���V 9!�1<�A C� ��J><!�> �A� �1 C� ���� 9!�\�� E��

 N���#1 ��%���8!" =,� 9A�H X�)���6�U �P%1�� C, ��%�����!��������8 C, �>)� +�
 C, �U�V

 ��( E�� C, ��#>� 9�,M w�SB��\�� E�� 9���!�#j�8 &'R/ ���).N����U E,M 9��� C, Z�U�A E���

C�SM<!�>� C�P%8V C, X,M ��),") �)!� 9A�;�;U C, ��) ���A�U,�\�� E�� ����V� N)� ��

 9;U��V E�� �%; E��U��#���h��1 �(�U �%; �1 X�U<A!� �U�1 =�]! C, E�� C���U �>�� 91��S

9jP%��6���#8�1 ��]�, ��) E���U�U�� 9! ���R� �P%1 C, E�� �1�\�� E���UU�S�!") CB��! �8 v:
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N)� �M�U ��� ��, !, E�� C���!"A 9	�	V 9A�;�;U C �� A NI) C, L�)� ���U�� 9! ���U<�

��A��H 9!���\�������U ����B C �A�; �1 C�A����8" =8 N)U 97� N%�A E��I� �1> �M *�>U 9���RP)

.U��U N!I��P!�
���  

-) C�A����8Qt(  

 �8 N)� X�D�B��) ����UB� 9�� �A����8 N)� =8 ��%1 ���U E�� Z�/ �8 N)� `�J� ���U ��, c>���U

 ���� �8 9 ��H &1�)� E��� �U�P%; �A����8 9/ E)�7�,� E)�P%�$#H U�� 9! =�%'� C�) �U �1 U�V

9� V 5��!�U ���S �1SU1� LM ���S �#�)� �1 �A� ��!MU�S� �1 &�	��� G�)��� T��I� B�"��U ��

C�"&1�)��� 8 C, ����U ��� X V1 �8 �M E�� �A�� E� A �� 9#\)� 91�U�!  ��V(1� C��IR�

 .U�8 ���� , �M �1��1�� 9A 	 �M C, ��)  

N!]�1 �8 ��P%, q��� � =���7M �':�! �U `�J� ����U &1�)�Qt2�Qt1 �;U� 9)�� E�!B � 'A�U

 �8 �A�� 9! �I !Qt1� 9���> 9P��1M C, q��� �!�Qt2  �U �8 N)� ���S 9P��1M C, q��� �!�

:�! T�� =8 CJ��!B &1�)� E�� . �A�� 9! �!� �� ���\ B� CU�B CJP�%> � �A� ��� C��lj1�)� �'

 . �A� �U��M U�S� �1 �':�! �U CB�� 8 NJS LM E�!� &��
 �U �� 9R)�! CJ��!B  

 ���� N�%> �8 ��1 9! �)��8 � X�)���6 9�,M CJj�) B� 9�A &1�)� ���\ CJ8V 9#
� cR�!

9)�� E�!B &]�� �   E�� . ���1 9! 9)� CJ8V ����  �! <�A 9A�! &]�� � � UU�; 9! �!� ��

 � P%� C��1M N#� �1 � �A��U 9�8 G�)�� � C��#1 � 9P%H ���1 9! 91M N 8 ��B !��� �8 9����

" C, ���U 9P��1M &1�)� B� ��p8� J8V E�� . N)� �P��; C�P �1 &�� |V �U U��! Z'PA� � N8�\

 �P �1 � �U�1 =8 9#�V JAM 9;�� NI) �S�U � ���1 9! ���S ��%1 � ��� ��� � E)�P%$�#H � E)�#,

 . �A<�� 9! ��� � �P�� G�)�� �)M 9#�V �����/ �1 ���1 9! 9P%) N�1 C���U  

� =8 9#�V JAM v:) T�� �8 9P��1M C, �A;UH &��
 �1 ���\ 9#	) N�%> �U �� 9���> CJP��1M 

 N!I� +]PV� �8 �A� ��!M U�S� �1 CU�B 9���;�H�� C, v:) E���1�1 . �A�� 9! ���U N)� 9'�� 9,;

 �U���! �U 9P��1M C, �A;UH U���� ���� 9! 9)�� NI�� CJ�;i�� q)� �1 � �U�1 &�	P! ��%1 JAM

 E� B� �� P! J)��� E�� . U�U ��I � �� *�'��, ( E�1 CJ)� � �)! � Jj�) ��#> . ���1 9! C� ��

                                                   . ���1 9! E��WM � 91�)� CJj�)  �! C���U &1�)� E�� �U U�S�! E� C, �A�U

-)q��� 9���!�#j�8 �\��cR(  

) q��� ���1�8 C,�\�� ��B�U T�� =, �A�; �1�\�� E��Rl; CS( N)� �P��  

 C��!�#j�8cR  C���1 9 �)�� 9jP)��HA1  ���A�U J���\�� E�� N)� �P% A E�!�H C ���1�8 C,�\��

 &'R/B��\�� E��U�� 9! ���U 97�8M ��8 91��S Z��U �M ����V� E��� G�1�U��UU<A��1 �':�! 91��S

) &�:>.N)� ��!M���H C� �)! C ���!B� 9�,M ���)1 9���!�#j�8 9;����S C���U &'R/ E�� C ��AB

�p8��\��P! 9PA)���B��\�� E�� C, ��#> C �B��A���P%, 91�V 9;��U�;� ����40-30 9PA)

 N�) �1� N)� ��) �)!�P�8 ��<�! �1� E�!�H �A� ���� C, X,M w�SB� T#f�, ��#> E�� N)���^P!�P!

9! �U�<�� �M 9�,M C, ��#> ��<�!�1�\�� 9�(1 GI1 U��  
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9A�PV) 9)�� E�!B  

-:, �%;  

 9��R�1 � ��M 9! U�S�1 9j�) {�A �, �U � U�� 9! 9�A ������ C���A X� B� �8 N)� C� ���� �%;

 �%; {��A��. �A��U `A �#%; � �%; ���1 ����, �R7 �U E�1 9��A�P�� v:) +]PV� 1 �8 9�, 9jP%��

CU� �%;:B�����R� ," ��A�� �%;q���!�"9;�A����" .N)�<^7U��P!� �%; 9;UP�� E��H� 9;�A��(1

 B� 9�A CJ �� 9jP�RA� TR) U��U �!�U� U�B C��6 � E�!B C�� B� �8 �%; N�) �U �U 9��1 GR�S

 GR�S ��U ��7) 9/ �U ��� �PV�� CJ#%; B� C��%1. �AU�; 9! �j���� �1 NR%A , ��> GR�S

N)� E��!� �P��U  B� G�1 C�B��U1 9A��S C, �#%; �A����8 CU��1 C, �#%;. ���RA Z�� � ��P8� �B��!�

10  . �A� ��� N��U�1 *�'�� �U���! �U �8 N)� �P!�#�8  

 �%; �!� �;U� � 'A C �U���!�U 9#
� �%;"  �%; E�� ��1 9! }� �%; B� C� �V� �8 N)�����

�PV1 Z�� CP)��1 q���! {�A B�- CP)�� �%; E��U��#�� C ���AU��P!� �1 �S�� 1 �U�1 C��V L��S

 C ��7:!B� ��!M N)�1U��P!�1P)�� E����1�PV1 L��S��V Z�� NJS�U 9P%�1 �':�! 9;�� ���8

 �8�)� 9! �[A �1 ��� ��
�� C,�PV) �1 �S�� 1 U��U 9A��V =, ]!8 �':�!  C, 9;U��V E��

�� ���8U��#��N)� �U�1 N1hR��'� �����, �':�!�1 =8\ 9#�� ���^� ���� Z�/�U ��\A�1 �U��� 9;  

-:}� 91��S �%;  

#
� �U � }� 97�� �%; &�B��! �1 �%; E���  C���U �%; E�� .U��U ���> �M 91�f L��S C�P!�#�8 ���

�1 T�� 1 9>�� L��S z L�f Z�� CP)��B) � g�� Z�� C�)8! 9;�A�� �9 E�� CP)�� �U .��1

���  c>�� X�)���6 &]�� � ��8 �)��8 9�,M CJj�) �%;�� �PV�� C�B��U .�A�� 91��S �%;  }�

 =8 N)U110 .N)� �P!�#�8  

U�U �A�j@�,� �B�7�B�7 ���� �%; E�� �@A�� .N%�A N)U �U }� 91��S �%; B� 9�) � � C<�V9��B  �P��U

��1" �:1�� B� �U	P)� 1U�S�! C," E�!B 9;�<1�B�7 x�� 1 }� 91��S �%; C�B��U �U N)� E��! �8 C�

 GR�S50% C�B��U �%; �,U C�� ����M �U" U��\ 14/7 =Mb .U�1 �,��V  

-, E��  

 �8 9DJj�) �U ��, E��.U�8 ����� E�!B CJj�)�U U�S�! CJS�!� s�H ����� �1 ���� 9!��, E��

U�8 ��, ! ���� 9! �PJ1 �A� �I ! C��1 ��( C���U" � �P��PA) ��� B� � N)� &�	P! , E�� U�1�

.��8 9! &�	� �P!�#�8 E����  

  C, E�� 9!�� �8 �A�; E��1���8 9! N��R� rV =[A X�B� 9)��1U��! C �U���!�U, 9;U��V E��

 �1 ! T��'� �1 C���!�A�� C���U ��� ��, !"���PV1 Z- �P ;�1 C, E����P%,��V L��S

 �%; E��H��8�UU�S�! C, ���1�8 C, ��)� 9A�! X�)���6� q��� �1 ��1�! 9R��I� C,�\���UJ��

 C,�\����)�U, 9;U��I������1 9! C��V L��S N�) �1 9���j�, C���U 9j�, �8�A�� 9! ��, !

! .�:)1 ��!� ��'P! E�� ��� �1 9j�) �1 �1 ! C���!�A�� C���U<�A, E�� �8 N)� T���H C���

 �1 �U��� 9;�� ���8�A������P)�B� N��\, E�� C���!�A�� N,R���P%, �P ;�1 C, E��

�':�!"��V Z�� CP)��1-  .U��U �':�!�1 =8\ 9#�� ���� Z�/�U �PV1 L��S  
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U �8 9�
PR%A .�:)U��P!��UR7fJj�):N%��� �B�UU��U `A �B�" B�, �B�U Z�/.�A�� 9! �P%��

 �1, �B�U T#f� N)��P! 9PA)U��\�U� =8(���!JAM x�� 97���8 9!���^��P!�
 E������P! 9PA)���

 ��� � �B�U N)� E��!U���!B� 9#�V�U.�A� C�P%!��f .�:) ��� �1<�AJAMB� 9��1 97��A� C�P%! ���

� �8U���H C�Ah 9A8 �#�)� �1 ���U�� 9! ���U 9�,M CJj�)�U N7\ E�  

  �B�U:�A�� 9! =�%'� �P)U�U �1���� �B�\ 9j�) C,�\���UU�S�! C, �B�U:�':�!�UU�S�! C, �B�U

 =,, �B�U E�� 9,;��A�!MU�S� �1 9��A�P�� N�7���h��U =[�! C, �B�U �8 =[�!A C, �B�U� =[�! C,

{�A��A�� 9! ���U 9'��� CU��� &��
 �1  G�)��B� 9�A,B�U E�� �8���1 9! =[�!A C, �B��!�U

                       .�A�� 9!UQ�� C�S �!����P �1�!U &����^�� 9;UB��,�  

-:C��1 ��(  

N)� �U�1 �':�!�U , 9;U��V E�� c1� CU��\� C��1 ��( N����  E�� N���� C��1 ��( CP)���

U 9! � A�� �':�! C, 9;U��V CJA�!� , ���� 9P�!�7�U C, X,M �U C��1 ��( N�����.�,

.N)� ���A ���� �':�!�UU�S�!  

 
 6���= >?(< !%�7�  

N��; &��
 ��B .�� �1 9����
 &!��>� ��7:!U��! �':�! 9,�; G��H N��U�1 � ��7:! NJS.  

1-  U��! �U���! 9���, C, w�� � 9���;�H�� C, � 'A X�8 1 ��P1� ��S��! 1 w�)�  E���� ��7:!

 N�) X� � N)U(1 +�/ �1 ��1 �<I! �U  9�� " C��U�1 �A��A N�) �U "9����
 ��UB1 � N�) �1

��U�; LIPA� (N)U(1 N�) �1 ! 9����U� 5���� �[A B� � N)U E��H)�,� �':�! �U)���Z5�6(. 

  

)���5                ��1 �<I! C, ��!�U(                                         )���6��1 +��/� �U���! (  

 

2-  w�� ��J�� , �A�; 9!���1�, �A��A ��J� � U�S�! 9,�; C, �A�; X� X� 9�)��� �':�! G���H

U�S�! C, �A�; B����)7.( 
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) ���7(���_�B� C  �':�! �U U�S�! �,�; 9V�1  

  

3-  LIPA�9,�; G��H C��U�1 �A��A NJS +��! �U�� 

 9�U_� 2�� �1 , &]H� , N�%A��� ��! �U�8 �I !– X���P%�)  E��H � N)U (1 N�) �U �U

 �U ) N)U N�) �, �U4  N�%A���100 �#
� �1 �   C�P!100 � �'P%! =, B� �P!5  &]H2*2)4  �P!

N��; ���> N�%A��� �, Z�/ �U (9�1�! _I ! � 5)�� `��8 �, &GPS .�� NRh <�A  

4- � ��) "��R�( �
�U "9,�; G��H �
�U : �!� &]H �, �U 9,�; G��H C, ��P8� C��; �B��A�

�8 G��H n� � NI7 |V "�<��j�)���)8(  
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)�#&8 !"�'��� G'� KM4 (  

	 	

5- C��; �B��A� �A�; )&]H �V�U 9�D�U C, �A�H C, ��H 2��� :=8��� 2��� �7%�� C,

(�A� A���)9(  

  
)�#&9 �O$( C��; �B��A�=8���  

 

6-  C��; �B��A� :��7���� 9)��1 9,�; C, �A�; ��, �A() ��7��. ; X��	� �1 9,�; C, �A�; ��7�� �A�

�� C��; �B��A� ���! 2�� �1 �7%�� C, �A�; {��Q! � �7) ��� C,.  �U E�B�� � c:>25  �
�U

N��; `QA� J�]H � .��U�; E�B�� ��� X V B� wH ��� C��M c�S �,�;  
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)�#&10 �O$( C��; �B��A����7�  

  

  

7- C��P8� �J� 2�� �1: c��! N���� E����   

8- �B��� 2�� �1 G���; E����   
  

 2�� /4 >?(< 6�/	. ]��0O89  

  
 (�7��1 N)U (1 9���� � �<I!� �� � �� 9��!B ��B Z��S �U 9)��1 O�PA :5 .N)� ���U�; �D���  

  

 Z��S5� E�jA�! .8 Z) �U ��� C��; �B��A� 9 ��H C, ��P97  

��U�  ��7:! U��!  9 ��H C,��P8�  ��P8� E�jA�!  

1  (�
�U)9,�; G��H n�  45  

2  (�
�U)��R�(  5  

3  �<��j�) � ��)  12  

4  NI7 |V  38  

5   n�(�
�U), C� ���1 G��H  23  

6  (�
�U)9�D�U �;�1 EJH G��H n�  16  

7  (�
�U)�7%�� �;�1 EJH G��H n�  2  

8  (�
�U)9�D�U ��!��; G��H n�  5  

9  (�
�U)�7%�� ��!��; G��H n�  1  

10  (�P�, �U `�;�#�8)�8 ���#� ��7�� ��<�!  162  

11  c��! N����  5)�P!  
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12  c��! G���;  ���)  

  

Z��S �U ( �� � �� )��7:! U��!  �':�! �U ��� ��, ! �,�; N%�76 ��� �D��� :N)�  

  

  

  

  

  

  

  

  

  

  

  

  
 Z��S6. C��S� �':�! �U JAM 9 ��� `�� "9P%�B ��� ����, �1 ��U�V  9,�; C, �A�; N%�7��H� Z) �U  ��� N��U�1)97  (  

 :9P%�B ��� C�_PV� N!]� )Ph "N����A� :Ch "N���!8 :He "N���P���8 9�, :Cr "N���P���8 :Th "N����� :Par :

9#jA� �,�;(.  

��.�� C&%  DE� �F8�!��% C�G �6H, C�G 

- -  - D�&I J�; �&�;  Amaranthaceae 

��'.#� S	�F III Th 
�T3 H��( U'   Amaranthus albus L. 

��'.#� S	�F III Th H��( U'   Amaranthus retroflexus L. 

- -  - K#&G �&�;  Amaryllidaceae 

��'3
8V S	�F I Cr W	'�(  Ixiolirion tataricum (Pall.) Herb. 

- -  - ��+L�8 �# �&�;  Araceae 

��'3
8V S	�F III Cr & �D�	�JG /-3  Arum conophalloides Kotschy. ex 
Schott. - -  - M:L� �&�;  Aristolochiaceae 

��'3
8V S	�F III Th 
$��	� X�@JV Aristolochia bottae Jaub. & Spach. 

- -  -  ��� ��# �# �&�;  Boraginaceae 

��'3
8V S	�F II He 0'�� �'D  Anchusa italica Retz. 

��'3
8V S	�F II He 6�Y$	 !+.2 �D  Arnebia euchroma (Royle) I. M. 
Johnst. ��'.#� S	�F III Th Y8�	'(/�	 ��� G� Lappula microcarpa (Ledeb.) 
Gürke. ��'3
8V S	�F III He G� ���D �"V !$����  Nonnea persica Boiss. 

��'3
8V S	�F III He � ���Y$�!�'Z�>�  Onosma bulbotrichum DC. 
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��'.#� S	�F III Th !$���� !�� H�$'F  Trichodesmaaucheri DC. 

-  -  -  �# �&�;�G�F�!  Campanulaceae 

��'3
8V S	�F II He G� �[, !$'#>3� �D  Campanula incanescens Boiss. 

��'3
8V S	�F III He �>F'#& �D  Mindium laevigatum (Vent.) Rech.f. 
& Schiman- Czeika. -  -  - M��� �&�;  Caryophyllaceae 

� ��  III Ch G� � �� ���V Acanthophyllum microcephalum 

Boiss. ��'.#� S	�F II Th G� �('& �) \�� �$�)  Cerastium dichotomum L. 

��'3
8V S	�F  II He !B�& �[�� Dianthus orientalis Adams subsp. 

orientalis. ��'3
8V S	�F II He G�	 �2	/� 13�) 5D  Gypsophila bicolor (Freyn & Sint.) 
Grossh. ��'3
8V S	�F III He !��� !#�
8D  Mesostemma kotschyanum (Fenzl) 

Vved. subsp. Kotschyanum. ��'.#� S	�F III Th ��)�3 �+�  Scleranthus orientalis Rossler. 

��'3
8V S	�F I He /-3 ]�� 6+�3 Silene chlorifolia Sm. 

��'.#� S	�F II Th G�	 �2	/� 6+�3 Silene conoidea L. 

- -  - J��N! �&�; Chenopodiaceae 

��'.#� S	�F III Th ��)'� X!('& �3  Ceratocarpus arenarius L. 

��'.#� S	�F III Th �  ��+3, ��+3 Chenopodium album L. 

��'.#� S	�F III Th !#"�8D K�  ��+3 Chenopodium foliosum (Moench) 
Aschers. � �� III Ch ^�& X��	'(  Noaea mucronata Asch. & 

Schweinf. ��'.#� S	�F III Th 	�& Salsola kali L. 

- -  -  	&# O��%� �&�; Compositae 

��'3
8V S	�F III He 0�	)'��� !$'�'�� Achillea tenuifolia Lam. 

��'3
8V S	�F II He 0�	)'��� Achillea wilhelmsii C.Koch. 

��'.#� S	�F II Th  �$��'�!$�
$) U'   Anthemis odontostephana Boiss. 
var. odontostephana. ��'3
8V S	�F II He !3�D�� �8�	) Artemisia Haussknechtii Boiss. 

��'.#� S	�F III Th )	� _$�+D Carthamus oxyacantha M. Bieb. 

��'3
8V S	�F III He C
8D �D Centaurea depressa M. Bieb. 

 S	�F��'3
8V III He 
�T3 C
8D �D Centaurea 

Gaubae(Bornm.)Wagenitz ��'3
8V S	�F III He G� � �� C
8D �D Centaurea virgata Lam. 

��'3
8V S	�F II Th !�M� C
8D �D Centaurea behen 

��'3
8V S	�F II He `+  !83'� Cichorium intybus L. 

��'3
8V S	�F III He 	�) �D�� �Y8� Cirsium bracteosum DC. 

��'3
8V S	�F III He G� �$��>3� 	'( 	�/� Cousinia cylindracea Boiss. 

��'.#� S	�F III Th ?�B a�	 Crepis sancta (L.) Babcock. 

��'3
8V S	�F III He 1&	) �J� �'Z�  �#& Echinops macrophyllus Boiss & 
Hausskn. ��'.#� S	�F III Th - Garhadiolus angulosus Jaub. & 

spach. ��'3
8V S	�F II He !��	�( �Y8� Gundelia tournefortii L. 

��'3
8V S	�F II He �J� �� ]���� �D Helichrysum oligocephalum DC. 

��'3
8V S	�F II He 	�)	'( G��'� Lactuca serriolai L. 

��'.#� S	�F III Th G�4 ��'� Lasiopogon muscoides (Desf.) DC. 

��'3
8V S	�F III He W�'$ �D�� �-84 	'( Onopordon leptolepis DC. 

��'3
8V S	�F II He - Pentanema pulicariiforme Cass. 
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��'.#� S	�F III Th 	'( )	� Picnomon acarna (L.) Cass. 

��'.#� S	�F II Ch 6� b'V �'D Scariola orientalis (Boiss) Sojak. 

��'3
8V S	�F II He �J��4 '8�� Tanacetum polycephalum Schultz-
Bip. ��'3
8V S	�F I He !��� 
,'B �D Taraxacum montanum (C. A. Mey.) 
DC. ��'3
8V S	�F I Cr _8& Tragopogon graminifolius DC. 

��'3
8V S	�F I He 	�) W�$ _8& Tragopogon longirostris Bisch. 

��'3
8V S	�F II He Sc'� �$��'� Tripleurospermum disciforme (C. 
A. Mey) Schultz-Bip. - -  - MP�' �&�; Convolvulaceae 

��'3
8V S	�F I He !L��O, �d�4 Convolvulus arvensis L. 

- -  - +� Q8 �&�; Cruciferae 

��'.#� S	�F III Th ��	'� ]�� ���
B Steph. ex Willd.Alyssum linifolium  

��'.#� S	�F II Th ' �� '4 ���
B Steud. ex Alyssum marginatum 

Boiss. ��'.#� S	�F III Th !�'4�	� G)'&	 Arabidopsis thaliana (L.) Heynh. 

��'3
8V S	�F III He G�'@TB )	'&	 Arabis caucasica Willd. 

 S	�F��'3
8V III He G	'-��9 W/�  �  Barbarea plantaginea DC. 

��'3
8V S	�F III He a�"� �.�� Capsella bursa-pastoris (L.) 
Medicus. ��'.#� S	�F II Th �V�� X���� Cardaria draba (L.) Desv. 

��'.#� S	�F II Th !$���� ��"�'( Descurainia sophia (L.) Schur. 

 S	�F��'3
8V III He - Fibigia macrocarpa Boiss. 

��'3
8V S	�F III He G	) �[, Graellsia saxifragifolia (DC.) 
Boiss. - -  - K! �&�; Cuscutaceae 

�Y$� II Par G	
-& e3 Cuscuta epitymum Murr. 

- -  - 7R� �&�; Cypraceae 

H��D �-& II Cr 6Y9 Carex stenophylla L. 

- -  -   +�%&% �&�; Euphorbiaceae 

��'3
8V S	�F III He 0��F�F Euphorbia helioscopia L. 

��'3
8V S	�F III He )�>.D X
$�	 0��F�F Euphorbia heteradenia Jaub & 
Spach. - - -  ���1�# �&�; Gramineae 

��'.#� H��D III Th '�$ C
8D Aegilops tauschii Cosson. 

 H��D��'3
8V I He 	�) W�� !�
8D 6�V Agropyron intermedium (Host) P. 
Beauv. ��'3
8V H��D I Cr 
8+� !�
8D f+2  Agropyum elengatum 

��'3
8V H��D I Cr !�
8D f+2 Agropyum desertrum 

��'.#� H��D II Th - Boissiera squarrosa Hochst. ex 
Steud. ��'.#� H��D II Th  �	'9!T+2 Bromus danthoniae Trin. 

��'.#� H��D II Th !�'� !T+2 �	'9 Bromus tectorum L. 

��'3
8V H��D I He !T+2 �	'9 Bromus tomentellus Boiss. 

��'3
8V H��D I Cr \�g� Cynodon dactylon (L.) Pers. 

��'3
8V H��D I He \'� f+2 Dactylis glomerata L. 

��'.#� H��D II Th !�
8D �D �D) Heteranthelium piliferum (Banks & 
Soland) Hochst. ��'3
8V H��D I Cr 	�) �'�4 �9 Hordeum bulbosum L. 

��'.#� H��D II Th ��� �9 Hordeum glaucum Steud. 
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��'3
8V H��D II He !$'�'�� !J>3� Stipa hohenackeriana Trin. & Rupr. 

- - - ���! �&�; Juncaceae 

H��D �-& III Cr !BM& G��'3 Juncus inflexus L. 

- - - T���G �&�; Lamiaceae 

��'3
8V S	�F III He !��89 !.�
-� Ajuga austro-iranica Rech. f. 

� �� III He G� � �� !.�
-� Ajuga chamaecistus Ging. 
subsp.chamaecistus. ��'3
8V S	�F III He  0��3��F!-+� Marrubium cuneatum Russell. 

��'3
8V S	�F II He !$���� G'3 �$�4 Nepeta persica Boiss. 

��'3
8V S	�F III He !$'>.��� �� ?�D Phlomis anisodonta Boiss. 

��'3
8V S	�F III He �� ?�D X���'V Phlomis Olivieri Benth. 

��'3
8V S	�F II He �B'3 �4 !+D ���� Salvia multicaulis Vahl. 

��'3
8V S	�F II He G	�3 !+D ���� Salvia syriaca L. 

��'3
8V S	�F III He G	'�>[� ��� Satureja bachtiarica Bunge. 

��'3
8V S	�F III He !$��h	� G� �+-83 Stachys inflata Benth. 

��'3
8V S	�F II He !��� G'V Stachys lavandulifolia Vahl. 

��'3
8V S	�F III He G)�[$ ���� X/9 Teucrium polium L. 

��'3
8V S	�F II He !L'$) 6"��� Thymus daenensis Celak. subsp. 

daenensis. ��'3
8V S	�F II He !��� ! ��'� Ziziphora cilinopodioides Lam. 

- -  - 7!+! �&�; Liliaceae 

��'3
8V S	�F II Cr ���� Allium akaka Gmel. 

��'3
8V S	�F II Cr !��� �  Allium ampeloprasum L.subsp. 

iranicum Wendelbo. ��'3
8V S	�F III Cr )	� �D �'�4 Allium scabriscapum Boiss. & Ky. 

��'3
8V S	�F II Cr '-�� K�.� �D Colchicum speciosum Steven. 

��'3
8V S	�F I Cr  ���3 X�hM�\M� Muscari neglectum Guss. 

��'3
8V S	�F II Cr 6�" � ��i Tulipa stylosa Stapf. 

- -  - �6�I �&�; Malvaceae 

��'3
8V S	�F II He !�>( Alcea koelzii I. Riedl. 

��'3
8V S	�F II He !���j� W��84 Malva neglecta Wallr. 

- -  - "���I �&�; Papaveraceae 

 S	�F��'3
8V III He /�  S�� k�'@& Glaucium oxylobum Boiss. & 
Buhse. ��'.#� S	�F III Th �  '& )	� XG� �  '& Hypecoum pendulum L. 

- -  -  �.�!� 3G�&' �&�; Papilionaceae 

� �� III Ch 	'.$��( /D Astragalus adscendensBoiss. & 
Hausskn. � �� III  Ch  0�D !2�$G� � �� A. cephalanthus DC. 

� �� III  Ch G� �-84 0�D  A. gossypinus Fisch. 

��'3
8V S	�F I He G� �F�+2 0�D !2�$ A. hamosus L. 

��'3
8V S	�F I He G� �F�+2 0�D !2�$ A.kirrindicus Boiss. 

� �� II Ch G� � �� 0�D !2�$ A. rhodosemius Boiss. & Hausskn. 

� �� III Ch G� � �� 0�D !2�$ A. susianus ssp.susianus Tietz. 

� �� III Ch G� � �� 0�D !2�$ A. verus Olivier. 

��'3
8V S	�F I He !h'� ��$�� Coronilla varia L. subsp. varia 
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 ���� �1 *#�P! ��7:! U��! �U���! �U ��� 9�)�� 9���! �,�; ����C,Compositae  "Lamiaceae  

"Cruciferae  "Poaceae  "Papilionaceae   "Umbelliferae "Liliaceae  �Caryophyllaceae   .��1 9!  

 
�7. 3I1� ��
��� 65� $�O��(O �	�= 8��O�  

�]/� ��1 �<I! 91P%�� v:) &����^� C��; �B��A� +�,1&  �U� n�U Z��S �U 9jP	, C ��� N��U�1

Z��S)��M N)�1 9��!B��B ��1 �<I! LM C ��#I� � ��l^� =�6� .�/ C��S� ���U ��H7.( Z) Z�/ �U

1398  5)�P! ��:1 91P%�� v:)4 �7 .N)� �U�1 �)�A �U �P!  

  

  

  

��'3
8V S	�F I He !hM� '4 ��$�� Lotus corniculatus L. 

��'3
8V S	�F I He ��$�� Medicago sativa L. 

��'3
8V S	�F I He )	� ��$�� Melilotus officinalis (L.) Desr. 

��'3
8V S	�F III He �( 	'( Ononis spinosa L. 

��'.#� S	�F I Th 0�D'$�D �&'� Vicia variabilis Freyn & Sint. 

- - - U�)��� �&�; Plantaginaceae 

��'3
8V S	�F I He /�$�3 _8�	'� G� Plantago lanceolata L. 

- -  - 1�� $N) VH, �&�; Polygonaceae 

��'3
8V S	�F II He H���	 Rheum ribes L. 

��'3
8V S	�F II He G��-�� �&�  Rumex elbrusensis Boiss. 

- -  - 34W� �&�; Ranaunculaceae 

��'.#� S	�F II Th �$'>.�'  H��( �"V Adonis aestivalis L. 

��'.#� S	�F III Th �	 S'>F� �D Ceratocephalus falcata (L.) Pers. 

��'3
8V S	�F I Cr - Ficaria Kochii (Ledeb.) Iranshahr 
& Rech. f. ��'.#� S	�F II Th ��i� Ranunculus arvensis L. 

- -  - X&! �# �&�; Rosaceae 
 ��'3
8V S	�F I Cr 
$�	 ]�� ��84 Potentilla reptans L. 

��'3
8V S	�F I He !�'��	 K�  Sanguisorba minor Scop. 
muricata(Spach) Briq. - - - D�G�� �&�; Rubiaceae 

��'.#� S	�F II Th ^�	 !  !� Galium aparine L. 

��'3
8V S	�F II He ��84 ��& Galium verum L. subsp. verum 

- -  -  +6�� �# �&�; Scrophulariaceae 

��'3
8V S	�F III He U��� 	��'� �D Verbascum sinuatum L. var. 
sinuatum. - - -  �.&�� �&�; Umbelliferae 

��'3
8V S	�F III He G� �[, ��&'9 Prangos uloptera DC. 
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 �� B� LM
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 �U�B `!���%!
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� �	�= 8��O�ME ��a� �
���  

 	'�& 'V ��'& �@A8� 	) )�9�� S� l�'8� �� G	�)�� �$��$1  'V X
8� 0/[� �� �-B lB��	) � 0/[� 13)i'� 	)

 	'8&2  	) lB�� !+EF K	�E� �� !8������ 
8� 13) 6��'4 S� 1"$ � 0/[� �(�)	)� !8������ 
8� 1"4

.)	�) 0'��9 ��U�1 �A��AC  ���� �� �!� �':�! 91M c1�! B� �! ����J� � U�U�V �U1  CU��� LM 9���

 ���� �� � �<I! �12 �]�1 .N)� ��� `QA� 9��!B��B ��1 �<I! �V�U � ��1 N H LM 9��� U�U�V �U �

 �P���A U�S� 91M N A s�, ����J� �U �8 9���
 U ��� C��U�1 �A��A <�A ��1 N)U E��H LM N A B� �!

.N)� Z��S �U �#\�! �U E�� �U LM 9	�8 & �!BM O�PA8 .N)� ��� �D���  

  

 Z��S8- ����J� � U�U�V �U �':�! 91M c1�! LM <�7AM O�PA1399  
 ���/(0���

 8��O� �	�=

�? 

 34564 ھ+ي :58/9ر ,+ه 34564 ھ+ي 0/داد,+ه

S1 S2 S3 S1-1 S1-2 S1-3 

pH 8.67 8.7 8.64 7.71 8.58 0 

Ec 641 639 599 627 682 0 

TDS 449.02 448.35 418.43 449.03 448.35 0 
+Na 55.54 60.26 52.31 57.36 60.17 0 

+K 5.6 16.8 3.56 2.07 4.83 0 
+Ca2 63.41 42.21 55.63 54.63 58.91 0 
+Mg2 19.85 14.64 19.82 12.82 20.36 0 

-Cl 32.31 32.38 30.18 79.05 41.25 0 
-3HCO 105.47 99.86 106.48 76.23 81.43 0 

-3CO 9.6 5.81 4.23 0 5.31 0 
-4SO 0.96 0.85 0.94 2.31 0.97 0 
-3NO 16.52 18.01 12.1 18.63 21.17 0 

��/�  	�n8� �� 
$� 
�)�D ��3�  ...' ... G'�	�)��$ S� !�'���& K'"�'��� �� 
& o(� p�'>$ ��+O  �  
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	�)��$1-  C��U�1 �A��A �U 9����� C,��P8� ��U'! �%�'!13/3/99�� @A� 9��!B��B ��1 91M c1�! �U  

 
 

  
  

	�)��$2-  C��U�1 �A��A �U 9����� C,��P8� ��U'! �%�'!18/6/99�� @A� 9��!B��B ��1 91M c1�! �U  
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	�)��$3- �U 9����� C,��P8� ��U'! �%�'!�#\�!�U�U  C��U�1 �A��A ���� LM �� B�1  

  
  

	�)��$4- �U 9����� C,��P8� ��U'! �%�'!�#\�!�U�U  C��U�1 �A��A ���� LM �� B�2(��1 N H)  
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 Y.��G ��H�; � 3.�Z;O� �.��6�8 ���.����  

  

1- ���'! �J1 ��H �UEC  �� B�1 �12  ��) .N)� �P�� G,8 �M ���'! LM N A �U � �P��A C���^�

.��,U 9�A � A C��U 9��! ���^� s�, <�A ,��P8� �� �U�, �U 91P%�� v:) *��5.N)� �U�1�P!  

2- ���'! �! ����J��UEC  ���U2� �U CU��� LM �1 NR%A �1 97\ �U N)� �P�� C��U 9��! G��<��

 �� �U 91P%�� v:) *�� .��,U 9�A � A C� �[\]! �1> ���^� JA���8 � , ���AM ��) �81  ZU�!

8 ���� �� �U� �P!2 �1��19.N)� �U�1 �P!  

3- ���� �� C JA���8 � JA��AM��U'! �%�'!1 �8�� &Rh �jA A �P%1�� �J1 �U `�� � 9����� T

.��1 9! �P%1� �_� Z�/ �U LM N�	�8 ���^�  

4-  ���� �� C JA���8 � JA��AM��U'! �%�'!2  G��<�� � 9����� T�8�� ���^� �jA A �P%1�� �J1 �U

���'! ��U 9��!EC  9! LM 9����� N�	�8 ���^� �U �<I! LMB� N��U�1 C��l;�h� �jA A �8 ��1 9!

 ��1 B� G�1 U�U�V �1 NR%A �! ����J� �U 91P%�� v:) �8 C� �A�; �14.N)� �P��U N�� �P!  

  

 :!b�0O  >��� � �/��.E� ME �?�4	. !b�0O /4 67��8	�8�7. 3I1� /4 6.�0#�� c�� >����.
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