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Every year, a large amount of horticultural and agricultural products are destroyed 
due to the destructive phenomenon of hail. In this study, the effect of hail damage 
on quantitative and qualitative traits of three commercial grape cultivars in four 
different levels of aerial part destruction as a factorial experiment based on 
randomized complete blocks in two replications during two years (2016 and 
2017) in one of the vineyards of Garmek village,Jajarm city of North Khorasan 
province has been studied on 8-year-old grape plants with similar management 
conditions. For this purpose, grape cultivars were as the main plot treatments and 
simulated hail stress at five levels,including control (without stress), 25, 50, 75 
and 100% defoliation were as sub plot treatments. Plant yield,bunch number, 
length and width of bunch, weight of bunches and berries,pH ,percentage of sugar 
and the taste index of the treated and control plants were determined.The results 
showed that defoliation due to hail reduced the yield of plants as compared to 
control plants and minimum yield was observed in 100 percent defoliation 
treatment. Decreasing plant yield was mainly due to the decrease in the number of 
bunches per plant and the weight of a single bunch was not significantly affected 
by defoliation except in 100% treatment.The results showed that there was no 
significant difference between the size and weight of berries in the control 
treatment with 25, 50 and 75% hail defoliation and it seems that thinning and 
reduction in yield and number of bunches has maintained the size of berries in 
plants affected by defoliation. The results revealed that the increase in fruit 
quality due to decrease in the amount of defoliation treatment with intensity of 25 
and 50% has caused a slight increase in sugar content, pH and consequently fruit 
flavor index due to reduced yield per plant. 

Cite this article: Saber, G., Ildormi, A., Bazgeer, S., Ershadi, A., Nouri, H. (2022). Simulation of the effect of hail damage 
on vineyards in Jajarm city, North Khorasan. Journal of Natural Environmental Hazards, 11(31), 49-64. DOI: 
10.22111/jneh.2021.35506.1696 

                               © Alireza Ildormi.                         Publisher: University of Sistan and Baluchestan 

                              DOI: 10.22111/jneh.2021.35506.1696 

 

                                                      
* Corresponding Author Email: Ildoromi@malayeru.ac.ir 



 

��� ����� 	
��
� �� ��������� ������  �������
���  ���� 31 ��#$ �1401  

  

����  ���	 
���
�� �� ���� ����� ���  ��  	 ���� 
����� ������ 
�������  

�$�' (�$�)1 �����*� ����+��2* ��.�+ /��$��3 �+�0� �� ��14 ��0�+ �2315 

1 .�����	
 ��
	
 �� ������	 ������ � ���
 ����������  
2 .���	���  !" � #$�� ���%���	&
� �� ������	�� ((�)*� ��+*���)  
3 .	��.���� /��01 ���%��
 23�45� 6��7$ ������	  
4 .���	��� ��29�! :�;< ���%5� ;<�! ������	5 .��+ 6���� 

5 .���	���  !" � #$�� ���%���	&
� �� ������	�� 

  

�5�6� ���7��  �+�89  

 :�5�6� ;235����� >?�@�  

  

��<�= ���>?�: 11/07/1399 

 :@����� =���<26/01/1400  

��<�= A
�B�  :04/02/1400  

  

�C�� :1+��D 1�
   

�
 F�GH5 
 ��G5  �   

I�! �	J5�  �   

   �I��$  

�����   �  

:�1�1 .  

>��  >?�. ���@� �J	�
 9�! FK�LM� J�5 <��J �5 �� �N� �	��� ! J� I��$ O��! P� ��Q �5  	��� �	 .�Q 
.��!5 NR$�� �� I��$ F��*S
 �
 F�GH5 
 ��G5  ����� TU� >.  ���$
 � $ V;� � WX. ��7Y �	�Z 
:���� ��
 ���5� >!  F��H ���J"� ���
�/�[ �+2� �!
 \�;!  
�� /	�L$ [��
5 3 ����$ �	 �	5  (�. �	
<��J5 )1395  �1396 �	 (��5 6��*
�$ J� ��
 ��.��
 ?��] 6�.��S 6��.� :�1�1 6��.�7] ^��%5 
��
 >$�! ��
  �����8 ��] �! >?�.�` ������5  .a.� >�/�% ���U >4?�X� 	��� >!���  �!�Q  ����� :�U�� ��b+�
>!  <2] �+$ � (�� ���
�/ 6��+�> J�.
  ��] ] WX. c+� �	 I��$ �(�+$ 6��!) ���25 �50 �75  �100 

I�! �H�	 �	J5� >!  6��+< ���
�/ :�	   � F�GH �J��	���!�5  6J� �d�< �(�3 �>]�S 	��4$ �>$�! 	��;�<
>2e � >]�S � � ���6�& .�����>� >$�! T43 fS�] � �+U �H�	 ��
 $���� ��� .��	�! ���] ��c  	�	 6���

I�! >
 �	J5� ��$ �N� �	I >$�! 	��;�< ���
 g<�! % >! a2*� ���6���  �	 	��;�< [U��e � ��] ���]
$���� 100 I�! �H�	 �	J5� >$�! 	��;�< ���
 .�] ������ ! ������ ]��5  	��4$ �	 ���
 J�

>]�S ��
 $ �	 &1 >! >]�S ^$ 6J� � 	�! >$�! ������ 100 S �H�	�;5 NR$ aM$�� I�! �	J5�  ���U
 .a/���  .��!5  ! ������� ��Q ! >
 a.��Q $ �	 >2e 6J� � �J�������� I�! �! ���] �	J5� ]��5  I��$ J�

25 �50  �75 +4� h��S� �H�	5 ��	
 � �b� >! � 	���� 	�1�5 �.� ^+$ >
   6�] � ���
 �	 	��;�< � 
	��4$ >]�S g<�! iGe �J���� >2e �	 $�!> ��
 I�! J� �NR�� �	J5� ��� .a.� ��]�c ���6 �&/� >
 	�	�� 

 �	�G�a ���� ?	 >!�[ � �	 ���
�6�& $ (�LM����� I�! ��	J5  F�] �!25  �50 �&/� Z2. �H�	�� 
j&15 �+U �H�	  .� ����>� � T43 fS�] 6" #2$ >! ���� a.� ��] >$�! �� ��! ���
 �N� �	.  

��EF.� :�!�H� 6�!�U  � �����;5  � ;<��l�  � %J�!��  � 4.��  � 	�]��
  � ��e�  � ���
  � �e��) .14012] .(�> J�.
 6��*
�$ �! I��$ F��*S �N� �� 
  6��.�7]

?��] 6�.��S �:�1�15M� F��3� � .�` 23�45  � 11)31( �64 -49. DOI: 10.22111/jneh.2021.35506.1696  

  

                     6��*Y�;! � 6��*�. ������	 :�]��© ;< ��!�H 6�!�U��l� �����;54. ��� %J�!��	�]�� ��e� �
�e ��� ���
.  

	 6���U" ������ � 5���;�� �l��;< ��
	 � ��%J�! ��4. ��
	 6���U" 5���+��� >! �!�H 6�!�U 
�U" 
��
	 >?�.� J� n� �*� >?�@� Q�� *5� 
��� ���e ��
	 � 
	�]�� ��e� ��
  �	 >
 �]�!
.a.� ��] :���� ���� ������	  

                                                      
*  - ;<��l� �����; 5)(�)*� ��+*���(  Email: Ildoromi@malayeru.ac.ir  



  
  
  
  

50   -------------------  �� ��	
���
� �

���  ����11�  �����31 ���� �1401  

 

��+6�  

>! I��$5�� 6��+< ����� J�6��J 
��� ! 54�23 
��! >�� :	�� >!6����9�! � 6�J����
 ���� P�*M� 5�		�% 
)p�K � ��+����1� 2001.( [% �6����% �]� 6��J >
 ��7! [L/ [j��� �	���� � 5�	 ��q� 6��S�	 J� 
���*! 5�	

 I��$ �a.�F��*S
�� 5� 	��� 59�! � 5<��J FK�LM� 6�2e�H >! 5�����/���) �+
� 
�.��  ��	�J �2
�1388 .(
F��*S>! �I��$ `.�$ (�LM� >! ��]	��� 54�23 
�� �I��$ �! :r�$ 6���! � ���] 
��	�! �I��$ O��! F�]

 .	��	 5��*! (�LM� s�� � ���% �]� [e���>��	 J� I��$>�$ �� �� 
�� �XU >! t�5  �$50 5;�� ����! 5��% � ���
 ��� Q�� � a.� u�2����?���
 
���!� �	 ��� ���� � ���] 
	��< F�
�e [H�e 6" ���] �]� � ��] [���$

5� g<�!>GX� >
 	�]6" 	����� Z2. � �++
 Pv1 	�S ��	 >! �� P" F��XU I��$ 
�� �5��e� (���U) ���] ��
1397� ���� 
�������� .(T7� 	�! �! ����� 	�4H �a!�3 
��+$ 6�/�$ 
��	��S� 5���$ �	 >
 �+�*� 
�H�+< Q��$

�(�����) ����	 a?�S	1390�	 wK��4� .( F�4?�X� ><�&� 
� 	��"�! 
��! 6�&�� F��*S 5]�� J�  J� I��$>�2] 
J�. 

Z�� $ I��$ J� x��3 Z�� $ :���� 5���� 
�� ���% 5� �	�G�.� 	�]6�+���Y) u�/ �2 �1981�	 .( 5S�! J� #U��� &�� 

J� 
����&!� >?�? 
� [�] 
��! >!a
�e 6	��"�	 F�4XU t� �	 	�4!� V;� � 5!��J�� 
��! ��NR$ �J���� F��y I��$ 

�	�G�.� 5�6����Y) 	�]3�1999.( ���&/� WX. I�! Q��� a.� 6�&�� F������!�
 �� �� �]� 
��! >2e �� ����!  �+

) �:�@� 5�+%1390 .( ����J" wK��4� >�2] 
��! I�! hve 
�� 
����! J� 5]�� F��*S 
J�.  I��$ � F�/" ���

5� �	 ��1� >! ����J" [�2U Q�� 
��1� �! � �+�" 5� �� I�! �@� >! 6��$  � Q��R$ �	 ���% �]� V;� � [e��� �	 ��
 
&�+.��/ 	��� (�@���>! .	��� 5.��! �� [e��� ���< � 
�1 �<�*��� [���< J� 5]�� I�! hve >! �]� u�*e

5� f �� &�� 5X�M� 5! >
 		�%5! ><�&� a����� �	 6��% �
�2<) 	�! ���� � ��NR$1386( . 

I�! ��NR$ >+��J �	 �&���?") >;�1J� �a.� >�/�% :���� 
	��J F�4?�X� ����� (�LM� 	��;�< �	 5��	J 6������ �4 �
2011�(  F�4?�X� �	I�! >
 ����.� >���� Q�� >! 	�S % 5��	J60  � [e [!�U ���1 	��� s���� ����� >$�! J�

[!�U >����.� 5?� �>�/�� ���&/� 
��%���<��?�$ ����  5?� {a.� >�]�	 5���
 ���� >]�S � ���� :�1 Q�+|�� �
I�! % }�X. �	 5��	J34 a.� ��] (�LM� �	 ��7! 5G�
 � 5�
 	��;�< >! ��+� .~�&;! 6���J >4?�X� c����5 

)20135� 6��� ( I�! >
 ��	 [% 6��J �	 5��	J >]�S � 5�	  ����� >]�S �	 >2e 6J� � �J���� ���
 g<�! 5�	
5� 6������ � �+/ .	�]6 )2015>4?�X� 53 �( I�! ��NR$ �>?�. >. 
�  ����$ >. �	 ����� �]� 
�� �! 5��	J

I�! % 5��	J0% �50 % �100 5.��! �� I�! >
 ����.� >���� Q�� >! � �	�
  �]� 6�&�� 
�� 5�
 ���*! ��NR$ 5��	J
>]�S �5%��.� 6��J � (�LM� 	��;�< ������ >]�S � >2e 6������ � ����.� .a.� >�]�	 ��7 )2016 53 �(

>4?�X� I�! ��NR$ �>?�. �	 
� � �� ����� :�U�� J� s�� >. (�LM� � �]� 6�&�� �! 5�		�
 � 5��	J ���U 5.��!	��
I�! >
 ����.� >���� Q�� >! � ��	�	  :�U�� J� s�� Q�� 5;+/ F�2�
�$ �! �� ��NR$ Q�����! 6��&�� 5�		�
 � 5��	J

                                                      
1 - Wieringa and Lomas 
2 - Changnon and  Foss 
3 - Changon 
4 - Almansa et al 
5 - Beslic 
6 - Feng et al 
7 - Asryka et al 



  

  

  

  

51   ----------------------------  ��
�  �� ! "�#$%�& 	� '	(& ���$) 	*�  �+  ! ,��� "� �	) �-	.�. "�# 	���  

 

6������ � ����� F�@�@M$ c���� .	��	 �����1 )2014(�. �	 �(  
��2011  �2012  6������ ��.	�. x3�+� �	
I�! >
 	�	 6��� ^+$ � 5��	J>]�S 6	�
 6�&�� �! 
��NR$ ~�� ��   	��;�< 5?� {�+�]��� ���� �	 (�;M� ���1 	���

6������ � K����	��$ . a.� �	�	 ���&/� �� (�LM� �5;+/ 
���M� � ���
 ��2)2010I�! >
 ��	�
 6��! �(  � 5��	J
T
a��>]�S 6	�
 >/��] J� [2U �� �� �	J�! �(�LM� �6	�	30  5?�70 ��" 5� Q���� �H�	 J�9" >;e�� �	 5?� �	

����.a]��� (�LM� 	��;�< �! 5���+Y ��NR$ �6	�	 ����	 5����� �	 J������$ � 6������3 )2008 (�! 5.��! >. 

F�] WX. � c+� WX. >;e�� �]� F�y >/�;<�
� �+�/�% >���� Z�� $ I�! ��NR$ 5�
 �! 	��;�< [
  �	��
^�S  �	 	��;�< ���
 Q�����! .a]�	>;e�� .�] ������ 5���J 6������ � 6�%���
4 )2014 �	 >4?�X� �! �(
>;e�� ^+$) 
�>]�S � [% 6	�
 ��1 � ��>2e 6	�
  ����.� >���� Q�� >! (��+
 ���% �! 6" >*��@� � ����� >$�! (��

	 >]�S Q������ 6J� 5?� >�/�� ���
 (��+
 ���% >! a2*� >;e�� �	 �� �	 ����� (�LM� 	��;�< >
 �! >*��@� �
\�$ .a.� >�/�� ���&/� (��+
 ���% 
�� 6������ � ����;��+.5 )2015 	��J ��?�$ ��	�
 6��! 	�S ����� �	 �(

\�$ �	 (�LM� ���� Q���� a�G�
 >! ��+� �� 5� ���� 
K�! >����.� �! ��  .	�]  

) 6������ � 
���1 :6�|�� 
	��/� ���
 [S�	 �	1389>! �(N� 5.��! ��b+� I�! ^+7� hve V;� � }�X. �
u�*e Q��4$ Q�+|�� � ��+0Y a�G�
 � >��� 	��;�< �! 5���� �]� V;� � [e��� �	 ���% �]� >;e�� Q��$

I�! ^+7� hve >! a2*� �H�	 >;�1J� ���+0Y 5G�
 ���S 
�� I�! hve 5;H� �N� >
 ����.� >���� Q�� >! ��
�+U - [!�U �+U �H�	LM�.� Z��l � (�LM�.�5+4� � �N�� ��] (� �	 	��;�< ��b� 5<��J F�GH �! 5?� {	�! ��	

5+4� ��NR$ >���)6������ � ��+� Q*e .a]��� 
��	1391[!�U ��9 	��;�< 
�� �! I��$ F��*S 5!��J�� �! �( -

Z�. O��/:���� Z�� $ x��3 J� [�!	�� >@X+� �	 ���%� TU� 5+��J>$�! 5���� 
��]� V;� � [e��� �	 ��Z�. � -

 ) 5���� >�?�� [e��� �	 >
 ����.� >���� Q�� >! 5+��J2  &�Y�� ��9 	��;�< ���
 �H�	 (6�]&2. J� p� >�G�
��9 >;e�� �	 F��*S s�U� � 	�!T��e � 5��J)6�]5 -8 &2. J� p� >�G� ��9 	��;�< ���] ���
 g<�! (6�]

T��e >;e�� �S��� �	 ���!�	 � �]��9 6�]) ��14 p� >�G�  ���
 �H�	 (6�]&2. J�	��;�< [!�U ��9 O��/
) 6������ � 
�+�
 .	�! ���
1387>�2] �! �( ><�&� �	 ��+0Y 5G�
 � 5�
 	�;��< �! I�! WX. ���
 �N� 
J�.

I�! >
 ����.� >���� Q�� >! �7�� 5.�	�/ ������	 
J����
 ������	 5$�@�@M$ �]� ���	 5���� [e��� �	 5��	J
I�! >! a2*� c���� .	��	 �+U ��+0Y (�LM� 5G�
 � 5�
 F�GH �! 
����! ��NR$ :��+� ��	 �� � :��+� 	�J 5��	J

) 6������ � 
	��� F�4?�X�1389>
 	�	 6��� ( t���$ O�

�� ��	 :��+� Z1�� ���
 	��;�< ����S �] � 
Q�+|�� ����$ I�! s�XU &�� Z1�� ���
 	��;�< ����S �] � 5��*! >! 6��J
�� V;� � #XU I�! � `���] 

5��;U� >@X+� .	��	   

�.��S 6��.� �	5?��] 640 >
 	��	 	�1� 59�! >H�< ����� ��&� 	��e 16 a.� 6��*
�$ 6" �������&� �  �! �?�!
15 5� a�
 6��.� �	 ����� TU����< .	�]6" Q��$ :J� �+$��2< �� � [4? �5����� ������ c
 �5���
 �
�����


                                                      
1 - Zhuang et al 
2 - Tardaguil et al 
3 - Trappeniers 
4 - Karoglan et al 
5 - Senthilkumar et al 



  
  
  
  

52  -------------------  �� ��	
���
� �

���  ����11�  �����31 ���� �1401  

 
U�� a.� 5$� �5?��] 6�.��S 6��.� 
J����
 	�71)1393>! �6��.� Q�� .(ZXU J� 5�� 6��+< a�
 5;H� T7� 
��

>! ���
 �	 ��������U � ���	 WX. J� 	��J s�G$�� a;<>����. ��*� �	 Q�/�% x3�+� J� 5�� I��$ �! ����� 
��
M� ��3� � Q�� �N� �	 >�K�. � a.� I��$ ����� O��! �4�*�5� 
	��J F��*S [�M�� 5X�	�]>! .6��+<:(�q� 

O��&% u�.� �!(�. �	 s��&� � F�9�! >! I��$ J� [H�e F��*S �5?��] 6�.��S 
������.� 6��M! a����� 
��-

 
��1390 )312825  �((��� 6��;��1391 )270 (�. �((��� 6��;��1392)7244  (�. �((��� 6��;��1393 
)125980 �((��� 6��;��  (�.1394 )33843  �5?��] 6�.��S 
������.� 6��M! a�����) a.� �	�! ((��� 6��;��

1395.(  

�	�	 u�.� �!��� �	 �	��+�! 5.�+]��� ����*�� F�� �+;! 
�� �	 I��$ 	��S� 5�����/ Q�����! 5� � [���" 
��
 .a.� >�.��� s�U�! 5$�4?�X� >@X+��	  Q��>4?�X�>! ������ 
��
�� ��b+�  �	 I��$ ����� O��! �! ����� 
��J��

 >;H�/ >! I��$ ����� 5��!��	 
���
 �	��+�! 6��.�7]3 ) 
���" ���	 �	 >�<�.1395- 1356(  J� 6��J�.
�] vS� ���
 5.�+]���  (��1)1  ����] [�] �1(.  [�] u�.� �!2 �
 �27  	��S� 5�����/ Q�����! 
���	

.� 5$�4?�X� >@X+� �	 I��$ ����� .a  

 G�+H1�.�E �2
 �3�#H (����. �3�$+�� I��5��2F.� J�.� �$ K�L< B��$ �3�$+�� 1�
+D M�'2< :
*  

+D �+�+
 

27   >�]v% a<�. 53 6���! �! ����� I��$ ��2%� �� I��$ ��2%� 

87 T��� O&�� �! h�! � 6���! ��; � �� � 6���! 6��! �� � �! :�� I��$ �� � &�� I��$ ��2%� 

88 ���] �� � `.��� O&�� �! h�! � 6���! ��; � �� � 6���! 6��! �� � �! :�� I��$ �� � &�� I��$ ��2%� 

89 T��� O&�� �! a*�� ��! � �<� �! :r�$ >
 h�! � 6���! ��; � �� � 6���! 6��! �� � �! I��$ ��2%� 

90 :r�$ >
 h�! � 6���! ��; � �� � 6���! 6��! �� � �! I��$ ��2%� ���] �� � `.��� O&�� �! a*�� ��! � �<� �! 

96 5��!��	 aU� �	 I��$ �! :r�$ 5��!��	 aU� �	 `.��� �� T��� ��! � �<� 

98 5��!��	 :��+� �	 Q] 6�/�3 �� � \�S � 	�% 6�/�3 �! :r�$ 5��!��	 aU� �	 ��! � �<� 

99 ��	 aU� �	 I��$ �! :r�$ 5��!��	 aU� �	 ���] ��! � �<�  5��! 

 ����
 5.�+]��� 6��J�. :#2+�*1387  

  

  
 I8 1�<��5�R� �6RE� �� K�L< �+�+
 1�
+D ��+S� �3����? ���2�3 :  



  

  

  

  

53  ----------------------------  ��
�  �� ! "�#$%�& 	� '	(& ���$) 	*�  �+  ! ,��� "� �	) �-	.�. "�# 	���  

 

 ����] [�]2 >��2] 53 I��$ 	��S� 5�����/ F�� �+;! Q������5� 6��� �� 5$�4?�X� >@X+� �	 J�� ���	 .��	
5� F�<�. Q�! I��$ 	��S� 5�����/ Q�����! >
 	�]12  �$15 ) ~��+��%15:30  �$18:30  �	�! (5;M� aU� >!

 .a.�5� s�l�� Q�� [�?	 >
 �]�! Q��J WX. 
�+;! � 5�*� � 5%��� � Q��J >! ���.� 5�!�$ 
���� ���&/� ����$
5� ^�
 J�� J� F�<�. Q�� �	 
�������� ���&/� >! 	�S >!�� >! �+
6������ � ��S� O�S)�1391 �! Q�+|�� .(

�	�	 u�.��+;! 
�� ����] [�] >1�$�! 	��+�! 5.�+]��� ����*�� F��3��� �	 � a�72�	�� � Q�	���/ 
��
>! 5$�4?�X� >@X+� �	 I��$ 	��S� 5�����/ Q�����!.a.� >�.��� s�U� 

  
 I8 2 �� K�L< ��+S� �3����?���2�3 :24 � �3��  >��.��  

  

  
 I8 3��� �� K�L< ��+S� �3����?���2�3 :��2E�$ �� G�. 1�
  

>]�S [�;M$ 
��1� �!  
�� �! 
� �	�	  �! ����� ���/ 
���	��+�! ����*�� I��$ 	��S� 4  5��.�+] ��?�  >
 ��]
) [�] �	 6" c����4) (��1 � (2 .a.� ��] �	��" (  



  
  
  
  

54  -------------------  �� ��	
���
� �

���  ����11�  �����31 ���� �1401  

 

  
 I8 4� 2S I���< �� I'�0 T��/��+3� : $ 1�1�� �  ���� U��� VR. ��	? 1�
  

  

G�+H2���.�E  1�
2L5� K�L< �3�
�� ��+S� �3����? : �+ ��5�R� ��2� �6RE� 

��� G�� 12L5� T�� 12L5� T2. 12L5� T��#9 12L5� 

1� 0 0 0 0 

U�#$ 0 0 0 0 

+EW.� 1 0 0 0 

U�����? 4 4 0 4 

>	#����� 0 11 0 0 

����S 0 0 2 0 

��< 0 0 0 0 

����� 0 0 0 0 

�2��#  0 0 0 0 

�#� 0 0 0 0 

(�$X 0 0 0 0 

�YX 0 0 0 0 

�3Z�. 5 15 2 4 

  

6��� 5� ������ >
��3  5�����/ >! >1�$ �! 	��+�! ����*�� �	 I��$ 	��S� Q�����! 	�]15  u��@� �	 6" �J��
��� �	 �>�K�.��� `���] Q�� .a.� �	�	 �� a�72�	��  � Q�	���/ 
��6�� 5�����/ >
 a.� Q�� ��+�	 �	 I��$ 	�	

���.a.� �	��/� ��G$� (�. :�% a2*� >! 
�� >����. 	��;�< � ��
�J�. >! >1�$�!����� 	���� �	 
�1 
��  �	 I��$
) 
���" ���	 53 6���� ��] (��] �	 	��+�!1396- 1356 �(  [�] �	 ��?� ��7Y >
 �] 5��.�+] I��$ 
��%

J� �+$��2< :1T
 ( �&S 
���	 P�9 ���/2T
 ( ��J" ���/�� /6��*
�� T�b< ���/3T
 /�&S 
���	 ���/�� ( ���/
 6��*!�<4.6��*
�� ���/ T
 /�&S 
���	 (��] ���/�� ( �6������ � ��%J�!)1397 . ( I��$ F��*S 6�&�� J� 5��%"

6��*
�$ �!6��! >@X+� Q�� 
��>! ><�&� a����� �	 ^]�
 ��b+������ Q�� �N� �� 5!Q��J� .	�! ���� � ��NR$ ��
54. 5.��! Q�� �	 >! 5��29�! 5|�U � ~��� ����.	 J� �	�G�.� �! �$ ��] F��H \�;! 
�+2��! ����
�/ >. [����
�/



  

  

  

  

55  ----------------------------  ��
�  �� ! "�#$%�& 	� '	(& ���$) 	*�  �+  ! ,��� "� �	) �-	.�. "�# 	���  

 

 ����$ �	 �	 5/	�L$ [��
>�2]I�! Z?�U �	 I�! �! I��$ F��*S �N� 
J�.5!��J�� 5��	J � 	��S� Q�� �N� �$ 5��;U
 	�] f �� ����! ����� (�LM� 6�&�� � a�G�
 �!��� � ����� Q�� c���� J� �$ � 5%	��" aH�/ �5��%"

F��*S n�� �! >;!�@� � 
������ 
��! :JK 
����&!� 6	�
��7�.	�] T���/ 6����
�$ 
��! I��$ 
�J  

  

����B�� � �
�
  

��5�R� ��2� �6RE� :M5�  

 	��� >@X+�>4?�X� �� �	 6��.� #!��$ J� :�1�1 6��.�7] �	 6�U�] � ! J� 6��.�23 6��*�	 �	 ^��% 
��.
 5���/��01 (�3 �! 5?��] 6�.��S´22 °56  5���/��01 d�< �´57 °36  a.� ��] #U��  [�])1  J� 6" s�G$��  .(

 ���	 WX.1000  6��.�7] Q�� >�K�. O��! `.���  � ���130 5;�� K�. 
��	 Q������ � ��� >�5/16 Q������ �
 ��	 >+��
3/9 ��	 >+���! Q������ �9/21 ��	 x;X� >+���! �42  6" >+��
 �3 - 5� u��*;. >1�	  �]�!

 �5?��] 6�.��S 6��.� 5.�+]���)1397 .(  

  
 I8 5��5�R� ��2� �6RE� >��)2� :. ������� :#2+� 

  

 B�� :[@
��
 

 
�1 >����. �>@X+� �� ���� 5���/��01 a�4U��
�������� F�] Q��4$ �	 ��S��$�
 � �� 6�/�$ ��< (�3 6	�!
>! ����J" Q�� .a.� Q��� ��9 [�<�	 54�23 `�M� �	 F��*S 5.��! 6���� �
��+$ F��*S 5!��J�� ��b+�

>�2] I��$
J�. ��]5��29�! 5|�U � ~��� ����.	 J� �	�G�.� �! :���� Z�� $ x��3 J� :����� TU� >. 5���� 
��
�
 c
 � 
�����
 �5��>]�S >;e�� �	 
�����>! 5�	 5/	�L$ [��
 \�;! 
�+2� �! ����
�/ >. [����
�/ F��H

>! 5���
 � ����� c
 �
�����
 :�U�� 6" �	 >
 ����$ �	 �	 >;e�� �	 I��$ s�U� >;e�� �(�� ���
�/ 6��+<
>]�S���]) WX. c+� �	 I��$ �+$ � :�	 ���
�/ 5�	 - 25  -50 - 75 -100 >! (�H�	 a71 
�4! ���
�/ 6��+<

f ��I��$ F��*S �!��! �	 :��@� >��% 6	�
 a.� ��] :����.  



  
  
  
  

56   -------------------  �� ��	
���
� �

���  ����11�  �����31 ���� �1401  

 
 (�. �	 ���b+� Q��!1395  	��4$36 I��$ ) ����� >$�!) Z�� $ V;� � WX. ��7Y �	 ( �	J25 Z�� $ :(�H�	

:���� :��7Y ^�) {5���� 
��50 :���� J� 5��� Z�� $ :(�H�	� 
��) {5���75:���� :��7Y >. Z�� $ :(�H�	 
��
) � 5����100:���� [
 Z�� $ :(�H�	:���� Z�� $ x��3 J� ����� >$�! 5���� 
��>$�! &2. 
��>!) ����� 
�� ����

>]�S � I�!>]�S � (6��1 
��>U�. � ��>]�S >;e�� �	 �� I��$) ���] >$�! �!  �7�" 	��;�< >*��@� a71 �5�	
(�	&�  ) 	��4$9 ����� >$�! ( .a/�% :����) (�. �	 ����J" Q�� Q�+|��1396I�! 6��J .��	�% ����$ (  �	 5��	J

 
��J��25  �$30  
��J�� �	 (�LM� a]�	�! 6��J � a�72�	��20  �$25  �(�LM� a]�	�! J� p� � �	�! ����7]
 �>]�S 6J� �>]�S 	��4$ �>$�! 	��;�< [�2U J� 5�
 F�GH J� 5S�!>]�S d�< � (�3  6J� � d�< �(�3 ���

>2e >$�! �	 �� �J���� p�?�
 ����.	 � 
���� ��� �(�����	 
�J��$ J� �	�G�.� �! ���] � ��]����$ 
��  .�] 
��%
5� �! >����.� � (Q��� ��%�$") �����
�/� ����.	 �! ���� �+U 5G�
 F�GH 5.��! Q�+|�� ��  (p���. �:����) ���

�$ .�] :�����	�	 p������ >�& :�� J� �	�G�.� �! ��  ��&/�SAS >*��@� � :����6��J" O�� �! Q������ 
��  �	 � Q���	
 (���e� WX.5�] :���� % .  

  

\�$ � ]��F3  

>�/���J���� F�GH p������ [�;M$ 
��5� 6��� 5���
 ����� 
��%I�! F�] 
������$ >
 ��	 �	 5��	J25 �50 �
75 �100 �H�	 ���] ����$ � �J���� 
����0�� �!
��% 6J� � 	��4$ �(�3 �d�< ������ >2e (�3 � d�< �6J� ��]

5+4� F��G$ J���
�. �H�	 � [
 >����.� �H�	 �>$�! [
 6J� �>]�S (���e� WX. �	 
��	95  � 	��	 �H�	
5+4� :�< Q�����!����� [�;M$ c���� .��	�% ������ >2e (�3 ��0�� �	 
��	�J���� F�GH p���
 ����� 
��% 
��	

5� 6���I�! F�] 
������$ >
 ��	 �	 5��	J25 �50 �75 �100 ���] ����$ � �H�	 �J���� 
����0�� �!
��% ��]
 J���
�. �H�	 � [
 >����.� �H�	 �>$�! [
 6J� �>]�S 6J� � 	��4$ �(�3 �d�< ������ >2e (�3 � d�< �6J�

5+4� F��G$�	 
��	  (���e� WX.95 5+4� :�< Q�����! � 	��	 �H�	 >2e (�3 � d�< 
����0�� �	 
��	
5� ������ .		�%>�/���J���� F�GH p������ [�;M$ J� [H�e 
�� >
 a.� Q�� �����! 
����� c
 >��% ����� 
��%

I�! F�] 
������$ �	 5��	J25 �50 �75 �100 J���� 
����0�� �! ���] ����$ � �H�	�
��% � d�< �6J� ��]
5+4� F��G$ J���
�. �H�	 � [
 >����.� �H�	 �>$�! [
 6J� �>]�S 6J� � 	��4$ �(�3 �d�< ������ >2e (�3

 (���e� WX. �	 
��	95 	��	 �H�	  (��1)3 .(  

  

  

  

  

  

  

  

  



  

  

  

  

57   ----------------------------  ��
�  �� ! "�#$%�& 	� '	(& ���$) 	*�  �+  ! ,��� "� �	) �-	.�. "�# 	���  

 

 G�+H30�� �� 1�2L3� ]D � 1��+
7D ��	�	D �2L3� �)� �. �W�D � ��D ��W' ^3����� ��_�< :� 2S ��  G�. �� �
�1395  

���$�� U�L3��� 

�
��

 `
S

� 
 

(+
'

��
) 

(+
'

��
)�

F�
+

�.
�  

(+
'

��
)�

��
�D

�.
 

(T
�/

)�
�0

 (
��

 

 �
F3

�.
)�

�0
 c

��

(�
F�

 

 �
F3

�.
)�

�0
 G

2�

(�
F�

 

 c
��

(�
F�

 �
F3

�.
)�

 
2S

 

 �
F3

�.
)�

 
2S

 G
2�

(�
F�

 

(T
�/

)�
 

2S
 (

��
 

� 
2S

 �
�+

�<
 

(T
�/

)�
<2

$ �
�8

��
�  

1
��

�X
 �

H
��

 

�
��

��
d<

 e
$�E

� 

61/0 ns 0004/0 n

s 
14/0 ns 03/0 n

s 
04/0 * 103/0 *

* 

27/0 n

s 
11/6 ** 2/292 ns 6/6  7/38981 ns 2 r 

7/248 *

* 
15/2 ** 16/99 *

* 

2/39 *

* 

94/0 *

* 
8/11 ** 8/9 ** 3/23 ** 8/4490 ** 42/3662 *

* 
48019020** 2 a 

54/21 *

* 
77/0 ** 06/67 *

* 

43/0 *

* 
02/0 * 04/0 ns 4/40 *

* 

6/148 *

* 

5/32676 *

* 
8/2872 ** 9/115353408

** 
4 b 

51/43 *

* 
26/0 ** 7/106 *

* 

16/0 *

* 

03/0 *

* 
02/0 ns 2/4 ** 2/16 ** 0/3635 ** 17/451 ** /63211589 * 8 a*b 

1/3  03/0  71/0  03/0  01/0  02/0  58/0  673/0  2/663  59/41  2430082 28 Error 

4/11  6/9  19/3  93/5  8/6  2/5  56/8  36/6  4/19  1993/21  32/81376  - 
 f��*

�����d< 

r  �(����$)a  �(TU�)b  �(Z�� $ WX.)a*b (Z�� $ WX. ��!�l TU�) 

 >*��@�Q������  (�. �	 ����� 5G�
 � 5�
 F�GH 
�� TU� �N�95 5+4� F��G$ J� 5
�e  6��� �	 >$�! 	��;�< ��	
>! ��	�! ����� TU� >.
��3 ��] O��&% 
�����
 s�� �	 	��;�< Q����
 � 5���
 s�� �	 	��;�< ����! >


 >���� Q�� � a.�>!>*��@� �	 .a.� ������ [!�U &�� >]�S 	��4$ �	 >!��� ��3   �>]�S 6J� 
�� TU� �N� Q������
5+4� F��G$ TU� 6��� 
��	 5?�e�	 {��� ������ 
����� c
 � 
�����
 
��>]�S >
 �� 6J� ������ TU� �	 Q�� 


>�]�	 5���
 s�� >! a2*� 
����! 5+4� :�< .���  d�< � (�3 F�GH �	 �
����� c
 � 
�����
 s���� 6��� 
��	
>]�S (�3 >
 F��G$ Q�� �! ��] O��&% &�� >]�S  d�< � 5���
 s�� J� ���
 �s�� �	 Q�� >! ��!�� 


>]�S 6" 
�� � �	�! 5���
 s�� J� ����! ��>*��@� 6��J" �	 5���
 s�� ����� .a. TU� �N� Q������ 
  
��
 ^� �	 
�����
 s�� �! ��+U �H�	 6�&�� �	 �7+$ � >�]�	 �� ���@� Q����
 ������ �>2e 6J� � d�< �(�3 F�GH

T43 fS�] 6�&�� Q�����! � 
�����
 s�� ����� J� >����.� 6�&�� Q�����! ���4! .a.� >�/�% ���U ���%  s�� J�
 (��1) a.� ��] O��&% 
����� c
4 .(  

 G�+H4 G�. �� �2L3� �W�D � ��D ��W' 1�� �)� �g� U�L3��� �h��6� :1395 

 `
S

� 

(+
'

��
)�

��
 (+

'
��

)�
F�

+
�.

�
 (+

'
��

)�
��

�D
�.

 

(T
�/

)�
�0

 (
��

  �
F3

�.
)�

�0
 c

��

(�
F�

 

 �
F3

�.
)�

�0
 G

2�

(�
F�

  c
��

(�
F�

 �
F3

�.
)�

 
2S

 

 G
2�

(�
F�

 �
F3

�.
)�

 
2S

 

 (
��

(T
�/

)�
 

2S
 

� 
2S

 �
�+

�<
 (T
�/

)�
<2

$ �
�8

��
�

 

�
)�

 

3/15 b 6/1 b 07/25 b 2/1 c 21/1 c 51/1 c 9/7 b 3/14 a 6/112 b 2/47 a 7/6668 a �	�	D 

5/11 c 2/2 a 9/24 b 8/3 b 6/1 a 6/2 b 9/8 a 12b 6/145 a 4/16 c 7/3126 c 1��+
7D 

6/19 a 5/1 c 4/29 a 1/4 a 6/1 b 2/3 a 4/9 a 3/12 b 3/138 a 6/27 b 7/4456 b  ]D1�2L3� 

Q������ ��] f �� \���� h�e ^� [U��e �! 6��. ^� �	 >
 5��� 5+4� h��S� ������ �! ���� >+��	 �+Y 6��J" u�.� �! 
��	  �	 Q���	 
�

 (���e� WX.5 ������ �H�	. 



  
  
  
  

58   -------------------  �� ��	
���
� �

���  ����11�  �����31 ���� �1401  

 
 (�. �	 ����� 5G�
 � 5�
 F�GH 
�� I��$ F�] �N� Q������ >*��@� c����1395 >! 6��J" u�.� �! �>!��� ��3

>+��	 �+Y  (���e� WX. �	 Q���	 
�5I�! �+$ �	 >$�! 	��;�< >
 	�	 6���  �H�	 %  5��	J25  �50  �H�	
5+4� F��G$ 5+4� [�] >! ���] ���% �	 ��� >�]��� 
��	  �6J� �	��4$ F�GH ���] ���% �	 .a.� >�/�� ���&/� 
��	

6J� � d�< �(�3 �>]�S d�< � (�3  ���% �	 ������ >2ea  �6" T43 fS�] � �+U �H�	 � Q������ Q��$K�! �!
 6�&�� Q����
 �	������ >
 a.� ��] 6��� s�l�� Q�� ��+�	  I�! �H�	 u��4� 
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5+4� Q����
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25/13 c 91/1 b 15/24 c 35/3 a 51/1 ab 58/2 a 14/11 a 21/16 a 1/203 a 54/5a 3/1003 a +
�  

77/15 b 87/1 b 35/26 b 09/3 bc 51/1 ba 44/2 ab 04/9 cb 85/13 c 6/144 b 34/2b 5100b 25 +'�� 

18/15 b 12/2 a 31/29 a 24/3 ab 58/1 a 53/2 ab 7/9 b 11/15 b 6/156 b 34/2b 5300b 50 +'�� 

74/15 b 91/1 b 18/29 a 8/2 d 46/1 b 46/2 ab 72/8 c 44/13 c 4/116 c 23/5c 4/3004 c 75 +'�� 

56/17 a 33/1 c 47/23 c 97/2 cd 44/1 b 4/2 b 39/5 d 9/5 d 1/40 d 5/5d 6/275 d 100 +'�� 

Q������ �	 >
 5��� ��] f �� \���� h�e ^� [U��e �! 6��. ^� 5+4� h��S� ������ �! ���� >+��	 �+Y 6��J" u�.� �! 
��	  �	 Q���	 
�
 (���e� WX.5 .������ �H�	 

  

>*��@� 6��J" �I��$ F�] � ����� TU� 
������$ 6��&�� 
��v%��NR$ 5.��! ��b+� >! Q������ 
  [!�@�� �N� 
��
:���� ����$ �	 Q��  (�. �	 ����� 5G�
 � 5�
 F�GH 
�� I��$ F�] � TU� [!�@�� �N� Q������ >*��@� c���� .�]

1395  �	 �I��$ F�] ���] ���% �! 5���
 s�� ����� [!�@�� �N� Q������ >
 a.� Q�� �����! Q���	 6��J" �
5+4� WX. Q��$K�!  6�&�� >! 
��	13800 5�Q������ 5.��! .�]�! �@�� �N� 
��6��� �����$ �	 [! ��+�	  Q��$K�! 


5+4� WX.  �!) >]�S (�3 aGH �	 
��! Z�$�$ >! 
��	11  �!) >]�S d�< � (Q���	 ���%9  >! {a.� (Q���	 ���%
>]�S d�< � (�3 >
 5+4� Q�� 5� ���0$ 571�$ [!�U [�] >! �����$ �	 }�X. �	 6��&�� ���0$ F��H �	 ��  .�!��

5?�e�	 Q��
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 a.�5+4� WX. Q����  �!) >����.� 6�&�� � >2e (�3 
�� �! �[!�@�� �N� 
��	5  (Q���	 ���%
 a]�	 ���� � aGH �	 Q�� F����0$ �! 5���+Y 
��v%�N� �����$ �	 }�X. �	 6��&�� ���0$ 5+4� {a.� ��] O��&%
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1/24 a 
(32) 

6/2 a 
(23) 

8/31  
(32) 

4/4 a 
(33) 

83/1 a 
(33) 

3/3 a 
(31) 

7/12 a 
(21) 

93/17 a 
(13) 

57/274  
(21) 

91a 
(11) 

13800a 
(11) 

38/22 a 
(33) 

4/2 ab 
(22) 

3/31 a 
(33) 

33/4 ab 
(21) 

74/1 ab 
(21) 

27/3 a 
(33) 

93/10 b 
(31) 

56/17 a 
(14) 

87/191 b 
(31) 

6/55 b 
(12) 

9100b 
(31) 

2/18 b 
(25) 

3/2 b 
(13) 

2/31 a 
(25) 

23/4 abc 
(31) 

73/1 ba 
(25) 

2/3 a 
(34) 

63/10 bc 
(33) 

77/16 ab 
(21) 

4/175 bc 
(33) 

6/46 bc 
(13) 

7200bc 
(12) 

6/17 b 
(34) 

28/2 b 
(21) 

94/30 ab 
(34) 

2/4 abc 
(32) 

7/1 ab 
(22) 

23/3 a 
(32) 

6/10 bc 
(32) 

6/16 abc 
(11) 

63/156 bc 
(32) 

3/45 bc 
(31) 

7200bc 
(21) 

3/17 b 
(35) 

1/2 b 
(24) 

4/30 ab 
(35) 

07/4 bc 
(23) 

7/1 ab 
(23) 

16/3 a 
(35) 

73/9 bcd 
(13) 

7/15 bc 
(12) 

3/156 bcd 
(13) 

3/38 cd 
(14) 

6900bcd 
(13) 

1/17 bc 
(15) 

8/1 c 
(12) 

44/30 ab 
(15) 

4bcd 
(35) 

6/1 bd 
(34) 

8/2 b 
(21) 

6/9 cbd 
(11) 

26/15 dc 
(31) 

03/155 bcd 
(22) 

3/37 cd 
(33) 

6367bcde 
(33) 

7/16 bc 
(31) 

8/1 c 
(31) 

52/29 bc 
(31) 

9/3 cd 
(25) 

53/1 d 
(24) 

7/2 bc 
(25) 

4/9 cde 
(24) 

06/14 de 
(32) 

12/143 cde 
(11) 

6/27 de 
(32) 

5367cdef 
(14) 

8/15 bc 
(12) 

7/1 c 
(34) 

8/28 c 
(12) 

9/3 dc 
(34) 

53/1 d 
(31) 

6/2 bc 
(23) 

7/8 def 
(23) 

96/13 def 
(33) 

37/138 cde 
(23) 

3/27 de 
(21) 

4200defg 
(32) 

7/15 bc 
(11) 

7/1 c 
(14) 

64/28 c 
(11) 

7/3 d 
(22) 

53/1 d 
(32) 

6/2 c 
(24) 

6/8 def 
(22) 

43/13 ef 
(23) 

5/127 cde 
(24) 

3/19 ef 
(22) 

3900efg 
(22) 

6/15 bc 
(14) 

7/1 c 
(25) 

9/25 d 
(14) 

23/3 e 
(24) 

5/1 d 
(35) 

5/2 c 
(22) 

5/8 def 
(14) 

54/12 fg 
(24) 

63/126 cde 
(14) 

6/18 ef 
(34) 

2633fgh 
(23) 

9/13 cd 
(24) 

5/1 cd 
(11) 

8/24 d 
(24) 

4/1 f 
(11) 

29/1 e 
(12) 

6/1 d 
(13) 

1/8 efg 
(34) 

77/11 g 
(22) 

4/122 de 
(12) 

6/18 ef 
(23) 

1967gh 
(34) 

4/12 de 
(13) 

3/1 d 
(33) 

8/22 e 
(13) 

2/1 fg 
(12) 

24/1 ef 
(14) 

51/1 de 
(14) 

86/7 fg 
(12) 

2/10 h 
(34) 

2/95 ef 
(34) 

6/13 gf 
(24) 

1800gh 
(24) 

7/10 e 
(23) 

3/1 d 
(32) 

6/17 f 
(23) 

2/1 gf 
(14) 

23/1 fe 
(11) 

51/1 de 
(12) 

1/7 g 
(35) 

16/8 i 
(35) 

67/72 fg 
(35) 

9gf 
(35) 

650h 
(35) 

3/7 f 
(22) 

3/1 d 
(35) 

6/16 f 
(22) 

1/1 gf 
(13) 

22/1 fe 
(13) 

51/1 ed 
(11) 

33/5 h 
(25) 

66/5 j 
(25) 

67/32 hg 
(25) 

6/4 g 
(15) 

100h 
(25) 

2/7 f 
(21) 

95/0 e 
(15) 

28/16 f 
(21) 

96/0 g 
(15) 

07/1 f 
(15) 

35/1 e 
(15) 

68/3 i 
(15) 

86/3 k 
(15) 

15h 
(15) 

3g 
(25) 

77h 
(15) 

&����� [S�	 �	 	��<� �! ������$ :�� .a.� I��$ F�] a.�� 	�< � TU� ����] �Y 	�< >
 a.� ���" 
�Y a�. 	�<  ����� TU�)1 -  5���
2 - 
�����
3 - (
����� c
� Z�� $ F�] a.�� a�. 	�< )1 -  ����]2 - 25  ��H�	3 - 50  ��H�	4 -75  ��H�	 

5 - 100 .(�H�	  
Q������  WX. �	 Q���	 6��J" u�.� �! ��+�*� >!��� h��e 
���	 6��. �� �	 >
 5���5 5+4� h��S� �H�	 ������ 
��	. 

  

(���1 [e��� :��$3 �4 �5  �6  5<��J (�. 
��! >!��� ��3 >!96 �(���1 �	 c���� � :����7 8 �9  �10  ��] >j���
 .a.�c����  >�&�$  �	�	 p������  (�. 
��96 5� 6��� �+$ � ����� TU� [!�@�� �N� �	 >]�S 6J� �7+$ >
 ��	

5+4� I��$ 6��� �  a.� ���� ��	 ��+�	  ���NR$ :�< ���]� ����$ �	 J� 6��&�� ��3 >! aGH Q�� 
��v  a.� ��]
 (��1)7  .(  
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44/0 ns 002/0
ns 

15/1 ns 35/0 *

* 

02/0
ns 

05/0
ns 

49/0 ns 02/18 *

* 
8/60 ns 4/29 ns 4/729494 ns 2 r 

63/200
** 

68/2 *

* 

14/18
** 

63/31
** 

49/0
** 

86/7
** 

73/21
** 

06/15 *

* 

27/2547 *

* 

8/1033 *

* 

1/
25511760*

* 

2 a 

46/39 *

* 

43/1 *

* 

51/46
** 

19/1 *

* 

21/0
** 

61/1
** 

71/34
** 

43/178
** 

59/
34619** 

87/1770
** 

/8/6648243
** 

2 b 

72/35 *

* 

53/0 *

* 

82/56
** 16/0 ** 07/0

** 

22/0
** 39/2 ** 27/13 *

* 66/409 ns 13/190 *

* 

4/5008993
** 8 a*b 

89/3  02/0  92/1  04/0  02/0  02/0  43/0  33/2  75/243  71/25  1/1484148  28 Error 

89/12  81/6  28/5  58/6  68/9  63/6  69/7  17/10  73/12  96/19  27/30   - 

 f��*

����d<

� 

r  �(����$)a  �(TU�)b  �(Z�� $ WX.)a*b (Z�� $ WX. ��!�l TU�) 

  

>*��@� �	  Q������  (�. �	 ����� 5G�
 � 5�
 F�GH 
�� ����� TU� �N� 
��96 d�< � 	��4$ F�GH 
�� 6��J" �
5+4� w���
 T43 fS�] � >����.� �>2e 6J� � d�< �(�3 �>]�S  � 5���
 s�� Q�! �	 >$�! 	��;�< .�] ��	

5+4� F��G$ 
�����
  � 5���
 s�� �	 
��! >]�S (�3 � 6J� � >�]��� 
��	 ���U Q���	 ���% ^� �	 �
����� c

 .a.� >�/�%5� 6��� c���� WX. Q��$K�! �	 �
����� c
 � 
�����
 s���� 
��! &�� ����� TU� >. �+U �H�	 >
 ��	

5+4�  (��1) a.� ��] O��&% 
��	8>*��@� .(  (���1 
4  �8 5� 6���  aGH �	 
�� ����� TU� �N� Q������ ��	
�H�	 � >]�S 6J�  5<��J (�. �	 �� �	 �+U95  �96  a!�N w�2��@$ 
����� c
 � 
�����
 �5���
 s�� >. 
��!

>*��@� 6��J" � �	�! Q������ 
 5+4� WX. ��  6J� �5<��J (�. �	 �� �	 Q���!�+! .a.� >�]�	 5+���� ���*! 
��	
�	�! >�*!�� a�
 aM$ ����� s�� >! 5�
 ���*! 6�&�� >! �+U �H�	 � >]�S >*��@� �	 .a.� Q������ 
  �N� 
��

 (�. �	 ����� 5G�
 � 5�
 F�GH 
�� I��$ F�]965+4� � [!�U 
��	 >be�� >2e d�< �	 
�  ��� ������ ��
 (��1)95?�e�	 �( (�. �	 a�4l� Q�� >
95 5� ���	 >2e (�3 
��!	�] (�. �	 �+Y �� .95 d�< Q������ �

>2e  �!) &�� ��2 (Q���	 ���% 5+4� WX. J�  (��1) 	�! ��	��S�! 5+���� 
��	55� >*��@� Q�� �! .(  a/�% >���� 6��$
I�! �H�	 �5<��J (�. �	 �� �	 >2e d�< � (�3 ���0$ �	 
&�Y�� �@� w�2��@$ 5��	J .a.� >�]�	 ��  

  

  

  

  



  

  

  

  

61   ----------------------------  ��
�  �� ! "�#$%�& 	� '	(& ���$) 	*�  �+  ! ,��� "� �	) �-	.�. "�# 	���  

 

 G�+H8 G�. �� �2L3� �W�D � ��D ��W' 1�� �)� �g� U�L3��� �h��6� :1396 

��
)�

��
 `

S
� 

(+
'

 

(+
'

��
)�

F�
+

�.
�

 (+
'

��
)�

��
�D

�.
 

(T
�/

)�
�0

 (
��

 

(�
F�

 �
F3

�.
)�

�0
 c

��
 

(�
F�

 �
F3

�.
)�

�0
 G

2�
 (�

F�
 �

F3
�.

)�
 

2S
 c

��
 

(�
F�

 �
F3

�.
)�

 
2S

 G
2�

 

(T
�/

)�
 

2S
 (

��
 

� 
2S

 �
�+

�<
 (T
�/

)�
<2

$ �
�8

��
�

 

�
)�

 

36/14 b 95/1 b 99/24 b 53/1 c 21/1 c 59/1 c 25/7 c 2/14 b 13/116 b 6/33 a 5/4858 a �	�	D 

23/12 c 24/2 a 04/27 a 2/4 a 57/1 a 27/2 b 65/9 a 13/16 a 6/137 a 6/25 b 7/4692 a 1��+
7D 

35/19 a 41/1 c 7/26 a 85/3 b 39/1 b 04/3 a 61/8 b 69/14 b 07/114 b 17c 3/2521 b 
 ]D

1�2L3� 

r  �(����$)a  �(TU�)b  �(Z�� $ WX.)a*b (Z�� $ WX. ��!�l TU�) 
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49/14 bc 94/1 c 38/27 a 32/3 a 42/1 a 59/2  88/9 a 74/17 a 89/172 a 38a 9/7288 a +
�  

34/16 b 73/1 d 75/25 b 53/3 a 47/1 a 5/2 ba 69/6 a 93/17 a 78/156 b 44/35 a 7/5566 b 25 +'�� 

76/13 c 3/2 a 17/28  a 39/3 a 51/1 a 44/2 ba 53/9 a 97/16 a 147b 26b 1/4011 c 50 +'�� 

49/13 c 1/2 b 43/27 a 11/3 b 41/1 a 42/2 b 21/8 b 08/15 b 119c 11/25 b 1/3211 c 75 +'�� 

48/18 a 26/1 e 5/22 c 6/2 c 12/1 b 55/1 c 19/5 c 3/7 c 33/17 d 44/2 c 1/43 d 100 +'�� 

r  �(����$)a  �(TU�)b  �(Z�� $ WX.)a*b (Z�� $ WX. ��!�l TU�) 

  

 (�. >!��� ������ 5G�
 � 5�
 F�GH 
�� I��$ F�] � ����� TU� ����$ �	 [!�@�� �N� Q������ >*��@�95  
��!
 (�.96 5� 6��� c���� .�] >*��@� &��5+4� WX. Q��$K�! >
 ��	  �!) T43 fS�] 
��! 
��	8  � (Q���	 ���%

5+4� WX. Q����
  �!) �+U �H�	 
��! 
��	4 5� ������ (Q���	 ���%  �	 ����� T43 fS�] >
 5+4� Q�� >! .	�]
[!�U [�] >! �����$ �	 }�X. �	 6��&�� ���0$ F��H5� ���0$ 571�$ 5?�e�	 {�!�� }�X. �	 6��&�� ���0$ >
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 83/23 a 
(32) 

06/3 a 
(13) 

64/29 a 
(21) 

5/4 a 
(22) 

73/1 a 
(22) 

4/3 a 
(31) 

43/11 a 
(22) 

87/19 a 
(22) 

33/180 a 
(21) 

33/47 a 
(14) 

3/9133 a 
(21) 

65/20 ab 
(15) 

52/2 b 
(23) 

35/29 a 
(12) 

43/4 a 
(21) 

7/1 ab 
(21) 

13/3 b 
(33) 

8/10 ab 
(21) 

07/19 ab 
(11) 

33/179 a 
(23) 

33/46 a 
(11) 

8200a 
(11) 

52/20 ab 
(33) 

47/2 bc 
(21) 

07/29 a 
(32) 

4/4 ab 
(32) 

7/1 ab 
(24) 

1/3 b 
(32) 

7/10 ab 
(23) 

37/18 ba 
(23) 

178a 
(22) 

42ba 
(12) 

7/6066 b 
(12) 

73/18 bc 
(35) 

37/2 bcd 
(14) 

97/28 a 
(23) 

27/4 ab 
(33) 

63/1 ab 
(23) 

3b 
(34) 

8/9 bc 
(31) 

67/17 abc 
(21) 

176a 
(11) 

33/40 ab 
(21) 

3/5833 b 
(22) 

30/17 bcd 
(34) 

28/2 cd 
(24) 

92/28 a 
(24) 

23/4 ab 
(24) 

63/1 ab 
(33) 

7/2 c 
(22) 

7/9 bc 
(32) 

43/17 abc 
(13) 

33/162 ab 
(31) 

34bc 
(22) 

7/5766 b 
(14) 

42/16 cd 
(12) 

15/2 d 
(22) 

85/28 a 
(25) 

2/4 ba 
(23) 

47/1 bc 
(32) 

6/2 c 
(24) 

27/9 c 
(13) 

37/17 abc 
(12) 

153abc 
(32) 

31c 
(23) 

5700b 
(23) 

38/16 cd 
(31) 

80/1 e 
(25) 

61/28 a 
(34) 

03/4 b 
(31) 

33/1 cd 
(11) 

57/2 c 
(21) 

03/9 cd 
(11) 

57/16 bcd 
(32) 

33/139 bcd 
(12) 

33/30 c 
(13) 

4800cb 
(32) 

08/16 cde 
(25) 

80/1 e 
(12) 

29/28 a 
(13) 

63/3 c 
(25) 

33/1 cd 
(34) 

57/2 c 
(35) 

7/8 dc 
(24) 

5/16 bcd 
(31) 

67/137 bcd 
(13) 

33/30 c 
(32) 

4533bc 
(31) 

01/15 def 
(11) 

70/1 e 
(11) 

24/27 ab 
(33) 

4/3 cd 
(34) 

27/1 cde 
(13) 

5/2 c 
(23) 

63/8 cd 
(33) 

3/16 bcd 
(24) 

128cd 
(24) 

33/27 cd 
(31) 

3/4233 bcd 
(13) 

70/12 efg 
(24) 

67/1 e 
(31) 

03/27 ba 
(31) 

13/3 d 
(35) 

27/1 dce 
(35) 

8/1 d 
(11) 

57/8 dc 
(34) 

1/15 dc 
(33) 

124d 
(33) 

67/19 de 
(24) 

3/2733 ced 
(24) 

08/12 fgh 
(21) 

66/1 e 
(34) 

47/25 b 
(11) 

7/1 e 
(14) 

23/1 cde 
(31) 

7/1 d 
(13) 

93/7 de 
(12) 

93/14 dc 
(34) 

116d 
(14) 

67/16 ef 
(33) 

2100def 
(33) 

51/11 fgh 
(23) 

33/1 f 
(33) 

75/24 b 
(14) 

7/1 e 
(12) 

2/1 de 
(12) 

7/1 d 
(12) 

37/7 ef 
(14) 

14d 
(14) 

113d 
(34) 

33/8 fg 
(34) 

3/1133 ef 
(34) 

49/10 gh 
(14) 

24/1 f 
(32) 

55/21 c 
(35) 

7/1 e 
(13) 

2/1 de 
(14) 

67/1 d 
(14) 

6/6 f 
(25) 

33/10 e 
(35) 

33/22 e 
(25) 

3g 
(25) 

03/63 f 
(25) 

24/9 gh 
(13) 

16/1 f 
(35) 

83/18 d 
(22) 

5/1 e 
(11) 

07/1 e 
(25) 

1/1 e 
(15) 

33/6 f 
(35) 

43/8 e 
(25) 

18e 
(35) 

33/2 g 
(35) 

40f 
(35) 

8/77h 
(22) 

83/0 g 
(15) 

09/17 d 
(15) 

03/1 f 
(15) 

03/1 e 
(15) 

1e 
(25) 

63/2 g 
(15) 

13/3 f 
(15) 

67/11 e 
(15) 

2g 
(15) 

26f 
(15) 
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