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-�(  179  93  20  87  379  O�
��,  4  0  2  1  7  

  

  
]>  2 5� U�6 7��6 ��=X� ��c, \$5A. :30  �SAT �G� ����U)�.- �)#��  
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Q - 7��6 ��c, =��� ]���.E�4CD 3�
  

�% }��� �N��>���: X���� "�� A� ;�( �% -�^Cv� ��:���*I (�	)( ��(�% � 6���
 ��:u  �u' ;(�% ������) 30 ≥ 

����"�#	83� !� ���% (� �$:�
 � �$3�2)� ���( ����Y,�� E
� !� ���*I �
 �� PJ$� ��Q) �	� �� "�:�$� �: .�
�

�%�(
@ (�	)( �
u�� )��QI ��(�% (� .-�� "��2)� E
1
� -�<:� �% O��! �@ (� O� X���I � ;(�% �^�� �3 -Nd� �

 ;(�% ��:���*I30 �C�I �1
� �C�� -  �C2�� ?b�I�% U��
 (
@  �)��QI ��:���*I �
 -�� �
Y$�s=� (� ��D� -

 �(��05/0=α "�#	83� !� ���% (� � "�� ?
8>� aC�u (�	)( �:  �	NC� .-�� O� (� U�� ����( O�
% �D�N@ �#���%

 ����( ������) �:�
 � �3�2)� ��3��) ;(�%30 ≥ "�#	83� !� ���% (�  �:�(�� (�  "���>� !�96/1±  � -8��

�
+��% ��D� ��:���*I �O� �:�
 �3 �3�2)� ���% ���( �
+� ���$� �
 �(��U%�� ����� 6�<	�� �% � "�
N� �395 �%

 �)��QI ;(�% ������) O�
%HI�3� ��.���,  

) UF�3A� �F�)��, O
�!� �% {
%�� ��:(��
<� !� ��
<� W3 (–  ;(�% ������) 6���
30≥ �C�I �1
� - �C2�� ?b�I

�� O�$� �( �^Cv� �� R@�]I U>� �O
�!� A3� (� .�:�u  �u'  ����( ������) (� ���Y,�� ���*I �% R��
� �	$�% (� �


�% �-�� ;(�%�� A��DI ���( E��� O��! O�
�L (��]� X���I S(
T (� �
 �
��^Cv� /  �$:�
 �3 �$3�2)� -Y+ (�

 ����>% "���>� !� O� ���� �96/1±��D� ���( � ;(�% ����( ������) ��� (� (��HI�3� �� ������) ��:���*I .���,

"�#	83� ;(�% ����( �� �( �: -C�� o�4 �% O�
I1- �
�4 �$3�2)� �	2-  �	�
�4 �$:�
3-  -Nd� ���(4-  �^�� ���(

5 -�]N@ �r����) 6��+ (� b�% �3(�DI �% �+
I �% .��
 ���%3 .-�� "�� "�(�� ;(�% ������) (�	)( (�% O�
�L 6�d�  (�

"�#	83� O�	8�! A���� ��:���	�� �U�#+�� �����"�
% -Nd� ���( ��(�� �C�I � h3
� �U�
4 ��C
��� ���)���  E
� �

 O���<@� s=� (� ;(�% ����( � ��(�� �$3�2)� ��(�% ��:���*I95 UQ) A3� (� .-�� "�:�$� U%�� %�% 2+ 

"�#	83� �D�� ��:;�% �O����("�#	83� �]%�� ��	��� �$:�
 ��(�% ��:���*I E
� �
 -�( ���>�  ��:���*I 2�� �:

 "(��� (��]� � �	��� �$3�2)�/  "���>� !�96/1 -  �:A�3�4"�#	83� (�Y% (� .-�� "��� �I A���� ��: �U�#+�� �����

;�% ��C2��;(�% ����( ������) �$3�2)� X���I ���$� � �	��� �
+� -Nd� ���( �C�I � h3
� �U�
4 ���>�30≥  .-��

"�#	83� A3� (� ��D� ���( �:"�#	83� � "�
% (�� �D�� ����� �3�: ���<8
 �(���% �Y� �O����(���� �	��� �C
��� ���>�

��D� ���( ���) O���:b � ����( ������) �$3�2)� X���I �C� w-�� "�$� �(�� |��^� ����>% "���>� !� � "�
% (��

 ;(�%30≥  O���<@� s=� (� ;(�% ����( � "�
% �Y�� (�95 ���% (� O�	8%�I UQ) (� .-�� "�:�$� U%�� %

"�#	83� A���� :����� �:�� ��������	 X���I ���$� � �	��� �
+� -Nd� ���( �C�I � O���:b �U�
4 ��C
��� ���)���

;(�% ����( ������) �$3�2)�30≥  "�#	83� .-�� �D�� ��: �(�� |��^� ����>% "���>� !� -�( � �C2�� �O����(

 �U�#+�� "�#	83� (� ;(�% ����( ������) �:�
 UQ) A3� (� .��	8: ���( ���) � "�$� �	��� ���<8
 �(���% �Y�

;�% ���>� ���� (��]� � "�
% ;(�% ����( ������) X���	� � �	�
�4 �:�
 !� �
�� � "�
% h3
� � �(�	�� ���>�

 "(���u  "���>� !�96/1- A�3�4 �: .-�� "��� �I  
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Y�=W 37��6 3�
���b. @A� E���. :3�
 ���5�� U�6 5� 30 ����� �� (i�G�� YAc,) �G���4GH$ U)�. �SAT 3�
 - �)#�� QR�.  

�3�(  "�#	83� X��  O�	8�!  (�Y%  O�	8%�I  2�3�4  

1  �(�	��  ��$3�2)� ��(�� ���(  ��$3�2)� ��(�� ���( � ��D�(��  ��$:�
 O��% ���(  ��$3�2)� ��(�� ���( � ��D�(��  

2  ��>� ;�%  ��$:�
 X�L ���(  ��$3�2)� ��(�� ���( � ��D�(��  ��$:�
 X�L ���(  ��$3�2)� X�L ���(  

3  h3
�  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(��  ��$:�
 O��% ���(  O��% ��$3�2)� ���(  

4  ��>� ���� �	���  �$3�2)� ��(�� ���( � ��D� (��  � �$3�2)� X�L ���(  ���( O��% � �$:�
  ��$3�2)� X�L ���(  

5  �C�I  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(�� ��$3�2)� O��% ���( 

6  ���� A����  ��D� � ���( ��(�� ��$3�2)� (��  ��D� � ���( ��(�� �$3�2)�(��  ��D� � ���( ��(�� �$3�2)�(��  ��D� � ���( ��(�� ��$3�2)�(��  

7  U�#+��   ��$3�2)���D� � ���( ��(�� (��  ��D� � ���( ��(�� ��$3�2)� (��  ���( O��% ��$:�
  ���( O��% � �	�
�4 �$3�2)�  

8  U�
4  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� ��(�� ���( � ��D�(��  

9  �C2��  ��$3�2)� X�L ���(  ��$3�2)� ��(�� ���( ��D� �(��  ��$3�2)� X�L ���( ��D� �(��  ��$3�2)� X�L ���(  

10  -�(  ��$:�
 X�L ���(  ��$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� O��% ���(  ��$3�2)� O��% ���(  

11  ��<8
  ���( X�L � �$3�2)� ���( X�L � �$3�2)� ��$:�
 �r���� � X�L ���(  � �$3�2)����( X�L 

12  �C
���  ��D� � ���( ��(�� ��$3�2)�(��  ���( ��(�� � �$3�2)�  ��D� � ���( ��(�� ��$3�2)�(��  ���( ��(�� � �$3�2)�  

13  O����( �D��  ���( O��% � �	�
�4 �$:�
  �$3�2)� � ���( O��%  �$3�2)� � ���( O��%  ���( O��% � �	�
�4 �$:�
  

14  ���	��   ��(�� ��$3�2)���D� � ���((�� ���( ��(�� � �$3�2)� ��D� � ���( ��(�� � �$3�2)�(�� ���( ��(�� � �$3�2)� 

15  O���:b  ��$3�2)� O��% ���(  ��$3�2)� O��% ���(  �$3�2)� ��(�� ���( � ��D�(��  ��$3�2)� O��% ���(  

16  (���% �Y�  ��$3�2)� X�L ���(  ��$3�2)� X�L ���(   � �	�
�4 �$:�
���( O��%  X�L ��$3�2)� ���(  

17  U����  �r����  �r����  �r����  �r����  

18  U�%�(�  �r����  �r����  �r����  �r����  

19  6�J��  �r����  �r����  �r����  �r����  

20  O�
��,  �r����  �r����  �r����  �r����  

  

  
 ]> 3E���. : l�*� U�W ��4GH$� ��c, E� ��7�� �6 ���X ��.�3� E� Y�=C[  
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"�#	83� ���% 2�3�4 (� A���� :����� �: ��(�% ��:���*I E
� � "�
% -Nd� ���( ��(�� U�
4 ��C
��� ��(�	�� �����

 O���<@� s=� (� ;(�% ����( � ��(�� �$3�2)�95"�#	83� � -�� "�:�$� U%�� %  �(���% �Y� �U�#+�� ����� �3�:

�	��� ���<8
������ �C�I � O���:b �h3
� ���>�;(�% ����( ������) �$3�2)� X���I 230≥  "(��� (��]� �C� w-��u 

 "���>� !�96/1 - A�3�4 �:�D�� "�#	83� .-�� �I;(�% ����( ������) �:�
 2�� O����(30≥  "���>� !� � -��

 A��B<: .-�� "�$� �(�� |��^� ����>%X�<I (� �% ��:���*I 6�� 6
Q) ����( ������) (� �)��QI � �r� ��D%

"�#	83� !� �� "�:�$� �:�% A3� �
 �
� E
�� X�L �3 ;(�% ����( ������) �:�
 �3 �3�2)� X���I X�L �G� (� �<r�

;(�%30≥ "�#	83� !� ���% (� �� ���3� (6�J�� � U�%�(� �U���� �O�
��,) W$� �<���� n3��� �% ��: .�
�  

  

k - 7��6 ��c, ��=X� Y��GT� 30≥≥≥≥  �SAT ��  U)�.– �)#�� QR�.  

 ;(�% ����( 6�<	�� ��(�%��4 � E
�� 6�<	�� (� �3�28% W<
 �	88, 6�<	�� R%�
I �% A�#�� ��: E
� A3� ���%

�� ;(�% .��
�!�3A �("�3�4 ����( ���% O
��
4 �	88, R3!
I !� � !� �	<
 E
�� 6�<	�� !� �
 �3�:5٪  U
 �% -N8�

� ��	8: (��(
��% ;(�% ������) ����(;(�% ����( 6�<	�� !� UT�� o3�	� .�3��, "��^	�30≥ ���� O�	8�! (� �	�

 ���%7 ,6 ,5 ,4 ,3 ,2 ,1 ,0 =x  (� � �N��>�) 6��+4) 6�<	�� .-�� "�� "�(�� (0=x(p   ;(�% ����( X�L �3 (�

�3"�#	8  �C2��043/0 �T(� ) �0=x(p ) �I7=x(p  a�I�I �%137/0  �214/0 �223/0  �175/0  �547/0  .-�� �T(�

 6�<	���% -�� "��� ) !�0 =x(p �� O�$�"�#	83� ���% (� ��(�% A��M ����( X�L �
 �:�  O�	8�! UQ) (� �:

 .-�� �<	� O� E
�� � "�
% �
 (��8%(�YM (�  ����( X�L 6�<	�� U�%�(� � 6�J�� �O�
��, �U���� "�#	83�

�%;(30≥   !� ��%80 ٪  �#���% � "�
%-�� O� ;(�% A3� ����( ������) �
 !� �	<
 �:1٪ ;(�% ����( ������) ��:

 .-�� "(��R���(� ;(�% ����( ������)30≥  a�I�I �%6 �1 �3  �2 !� �	<
 � 1  .-�� 6�� (� (�%	�(����  ����( X�L

;(�%"�#	83� A3� (� A�#�� ��:  �:�:�
 3�	)� I � .-��� �:�
J� E
�� 6�<	�� !� �	�(� A�<JI O
��
4 R3!


A�<:) 6�<	�� (
@1=x(p 6�<	�� �% -N8��% �-�� b�% (��8% "�#	83� (�YM (� �#3� ��:S(�NL ����( 6�<	�� �#3�

 �3 �	$�% ;(�% (�NF3 � ����( X�L 6�<	�� R<+ � "�
% �	$�% �Ib�% ��:����( �% -N8� ;(�% (�NF3��8�� 30 

���� ��% �	� !�90٪ "�#	83� ;(�% ����( 6�<	�� !� �%
� �%�3!(� O
��
4 R3!
I .-��  � O���:b �-�( ��C2�� ��:

"�#	83� ���% (� � �	��� ���	�� A���� ����� �:�D�� ������	��� ���<8
 �(���% �Y� �U�#+�� �O����( ���� ���>�

;�% � �C�I ��C
��� ��% ��>� !�50 ٪ .-�� 

;(�% ����( 6�<	�� ���F� U��>I�:� 30≥ �C�I �1
� (�– ) ���% �C2�� ?b�I0 =x(p �I )7 =x(p  UQ) (�

�� O�$� O�	8�!����� (� ;(�% ����( X�L 6�<	�� �
 �:� !� �	<
 ���	8:

 �J% (� �%�u 6�<� � �C�<� ��:

1/0 ����� (� .-�� � ���� ��:x�� 6�<� � "��2)� E
�� 6�<	�� �%� �I) �
�6/0 .(I(�NL �%"�#	83� � ��:  ��C
���

�h3
� U�
4 ��C�I �)��@� � ���) ����( ;(�% �3�� �% 6�<	�� �b�% 50٪  6�<	�� A��B<: .-��1≥  (� ����(

�� O�$� O�	8�! UQ)"�#	83� (� ;(�% E
�� �
 �:�  �3�� ;(�% E
�� � "�
% �	$�% ?�u ?
�+ � x�� 6�<� ��:

 6�<	�� �%�b�% 40٪ ) (� � "�
%2 =x(p ) �I4 =x(p  �	<
 ����( �% �( ��]	8� O
��
 6�<	�� !�30 ٪  � "��� U�F$I

) ����(6=x(p ) �7=x(p  �	<
 6�<	�� !� �DC�=��(
� ����� �rL� -<8� !�10٪ UF�) -�� (��(
��% 4 �3�2)� �% .(
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 �% ����(5�#�+ ���
� -<� �% 2�� 6�<	�� ���$�% �	8: � ���%�+ �)��@� � �C2�� ����� �	8: A3��M � "�� �+

 ��+�
+� �% ��.�3�  

 Y�=W4��4GH$� E�4CD 7��6 ��=X� Y��GT� :  U)�. �SAT 3�
– K�GH�5 ]c, �� �)#�� QR�.  

"�#	83� X��  p= x  p= 1 p= 2 p= 3 p= 4 p= 5 p= 6 p= 7 
�(�	��  21/0  33/0  26/0  13/0  053/0  016/0  004/0  001/0  

;�% ��>�  11/0  24/0  27/0  20/0  11/0  045/0  017/0  005/0  

h3
�  56/0  32/0  093/0  017/0  002/0  000/0  000/0  000/0  

�	��� ��>� ����  29/0  36/0  23/0  09/0  028/0  006/0  001/0  000/0  

�C�I  43/0  36/0  15/0  042/0  002/0  001/0  000/0  000/0  

���� A����  25/0  34/0  24/0  11/0  039/0  011/0  002/0  001/0  

U�#+��  31/0  36/0  21/0  082/0  028/0  005/0  001/0  000/0  

U�
4  57/0  053/0  11/0  022/0  003/0  000/0  000/0  000/0  

�C2�� 043/0 14/0 21/0 22/0 17/0 55/0 057/0 026/0 

-�( 055/0 16/0 23/0 22/0 16/0 09/0 045/0 019/0 

��<8
 32/0 36/0 21/0 08/0 22/0 004/0 001/0 000/0 

�C
��� 42/0 36/0 16/0 046/0 033/0 001/0 000/0 000/0 

�D�� O����( 065/0 18/0 24/0 22/0 15/0 083/0 038/0 015/0 

���	�� ��)��� 090/0 22/0 26/0 21/0 12/0 060/0 024/0 01/0 

O���:b 048/0 15/0 22/0 23/0 17/0 010/0 052/0 023/0 

(���%�Y� 14/0 27/0 27/0 18/0 087/0 034/0 011/0 003/0 

U���� 82/0 16/0 016/0 001/0  0001/0 000/0 000/0 000/0 

U�%�(� 93/0 065/0 002/0 000/0 000/0 000/0 000/0 000/0 

6�J�� 90/0 09/0 004/0 000/0 000/0 000/0 000/0 000/0 

O�
��, 97/0 032/0 0005/0 000/0 0000/0 000/0 000/0 000/0 
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]>  4��4GH$� E�4CD 7��6 ��=X� Y��GT� : U)�. �SAT 3�
 – �)#�� QR�. K�GH�5 ]c, ��  

 ����( 6�<	�� !� UT�� o3�	� ;(�%30≥ ���� �	� (�  ���% (�Y% UQ)7 ,6 ,5 ,4 ,3 ,2 ,1 ,0 =x  (� � �N��>�

) 6��+5) 6�<	�� .-�� "�� "�(�� (0 =x(p A���� "�#	83� (� ;(�% ����( X�L �3 ����188/0  �T(�) �0 =x(p  �I

)7 =x(p  a�I�I �%314/0  �263/0 � 146/0  �06/0  �02/0 �T(� ��.���%  

Y�=W 5��4GH$� E�4CD 7��6 ��=X� Y��GT� :  U)�. �SAT 3�
 – ���6 ]c, �� �)#�� QR�.  

"�#	83� X��  p= x  p= 1 p= 2 p= 3 p= 4 p= 5 p= 6 p= 7 

�(�	��  33/0  37/0  20/0  074/0  020/0  004/0  0008/0  000/0  

;�% ��>�  22/0  33/0  25/0  13/0  050/0  015/0  003/0  001/0  

h3
�  38/0  37/0  18/0  058/0  014/0  002/0  0004/0  000/0  

�	��� ��>� ����  38/0  37/0  18/0  058/0  014/0  002/0  000/0  000/0  

�C�I  46/0  36/0  14/0  035/0  01/0  001/0  000/0  000/0  

���� A���� 19/0 31/0 26/0 15/0 061/0 020/0 01/0 001/0 

U�#+��  37/0  37/0  18/0  061/0  015/0  003/0  001/0  000/0  

U�
4  65/0  28/0  060/0  008/0  001/0  000/0  000/0  000/0  

�C2��  53/0  33/0  11/0  25/0  003/0  000/0  000/0  000/0  

-�(  51/0  34/0  03/0  026/0  004/0  001/0  000/0  061/0  

��<8
  50/0  35/0  12/0  028/0  004/0  001/0  000/0  000/0  

�C
���  69/0  25/0  05/0  005/0  0005/0  000/0  000/0  000/0  

�D�� O����( 85/0 14/0 012/0 001/0 000/0 000/0 000/0 000/0 

���	�� ��)��� 55/0 33/0 098/0 020/0 002/0 000/0 000/0 000/0 

O���:b 34/0 37/0 20/0 07/0 019/0 004/0 001/0 000/0 

(���%�Y� 34/0 37/0 20/0 07/0 018/0 004/0 001/0 000/0 

U���� 94/0 063/0 002/0 000/0 000/0 000/0 000/0 000/0 

U�%�(� 97/0 032/0 001/0 000/0 000/0 000/0 000/0 000/0 

6�J�� 88/0 11/0 007/0 000/0 000/0 000/0 000/0 000/0 

O�
��, 94/0 063/0 002/0 000/0 000/0 000/0 000/0 000/0 
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�% 6�<	��-��) !� "���0 =x(p �� O�$�"�#	83� �d
� (� ��(�% A��M ����( X�L 6�<	�� �:� (� �:  �
 (��8% (�Y%

�D�� �	� � U�%�(� �6�J�� �O�
��, �U���� "�#	83� (�YM (� .-�� �<	� O� E
�� � "�
% X�L 6�<	�� O����(

 ;(�% ����(30≥  !� ��%84٪  �#���% � "�
%-�� O� ;(�% A3� ����( ������) �
  �	<
 �: !�1٪  ����( ������)

;(�%  .-�� "(�� ��:R���(�  ;(�% ����( ������)30≥  a�I�I �%2 �2 �4 �1  !� �	<
 �1  .-�� 6�� (� (�%(�	���� 

;(�% ����( X�L"�#	83� A3� (� A�#�� ��:  �:�:�
 3�	)� 
4 R3!
I � �:�
J� E
�� 6�<	�� !� �	�(� A�<JI O
��

) -����% u�!�� �D�� "�#	83� ;(�% ����( ������) � "�
% z�� n3��� ��(�� �
 O����(30≥  (�Y% UQ) (� O�55 ٪ 

A�<: .(-�� (
@) 6�<	��1 =x(p 6�<	�� �% -N8��% �-�� b�% (��8% "�#	83� (�YM (� �#3� ��:S(�NL 6�<	�� �#3�

 ����( �3 �	$�% ;(�% (�NF3 � ����( X�L 6�<	�� R<+ � "�
% �	$�% �Ib�% ��:����( �% -N8� ;(�% (�NF3��8�� 

30 ���� !� ��% �	�90٪ "�#	83� ;(�% ����( 6�<	�� !� �%
� �%�3!(� O
��
4 R3!
I .-�� A���� ��: �����

�	��� ���<8
 �(���%�Y� ����	�� �O���:b �U�#+�� ���� % ���>�;���(�	�� ��C2�� ���>�  � �	��� �C�I � h3
�

 !� ��% �Y�� !� ���% ��I�<L50 ٪ .-��  

  

  
]>  5E�4CD 7��6 ��=X� Y��GT� : ��4GH$�  U)�. �SAT 3�
 – ���6 ]c, �� �)#�� QR�.  
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;(�% ����( 6�<	�� ���F� U��>I �	��( A�<: (� �:� 30≥ �1
� (� �C�I– ) ���% �C2�� ?b�I0 =x(p ) �I7 =x(p 

�� O�$� (�Y% UQ) (����% (� ;(�% ����( X�L 6�<	�� �
 �:� "�#	83� ��: ����� � �#�+ "���>� ����� (� ��

 !� �	<
 �DC�=��(
�1/0 X�L � -�� E
�� ;(�% "�#	83� (� �D��O����( � "!
� �)��@� "�:�$�  6�<	�� �% � "��

�� "��2)� E
�� �I) �
�8/0 A��B<: .( 6�<	��1≥ �� O�$� (�Y% UQ) (� ����("�#	83� (� ;(�% E
�� �
 �:�  ��:

�#�+ ����� � ��x�� (� �x�� 6�<�  6�<	�� �% A�#�� ;(�% E
�� � "�
% x�� ?
�+ � b�%30٪  A3�	<
 � "�
%

 A�#�� ;(�% E
��� (�3"�#	8 �D�� �	<
 O����( !�10٪ ) 6�<	�� .-��2 =x(p ����( ;(�% 83� (�"�#	  �U�
4 ���:

�D�� � -�( ��C
���!� �	<
 E
�� 6�<	�� �% O����( 10٪ "�#	83� �3�� (� �  �I �:30٪ A���� "�#	83� � �(�	�� �����

;�% � �b�% 6�<	�� �% ��>�30٪ ;(�% ����( 6�<	�� "�:�$� �� (� � �
�) 6�<	��3 =x(p "�#	83� (�  ��:

A����;�% � ���� �	<
 E
�� 6�<	�� �% ��>� !�20 ٪  �b�% 6�<	�� �% �C2�� "�#	83� (� �30٪ ;(�% ����( 6�<	�� 

"�:�$� ��) 6�<	�� .�
�4 =x(p ) �7 =x(p  �	<
 6�<	�� !� �DC�=��(
� ����� �rL� -<8� (� !�10٪  (��(
��%

) -��UF� 5.(  

 ;(�% ����( 6�<	�� !� UT�� o3�	�30≥ ����8%�I (� �	� ���% O�	7 ,6 ,5 ,4 ,3 ,2 ,0�1 =x  6��+ (� � �N��>�

)6) 6�<	�� .-�� "�� "�(�� (0 =x(p ) �I7 =x(p "�#	83� (� ;(�% ����( X�L �3  U���� ��:1٪ "�#	83� �  ��:

) 6�<	�� A��B<: .-�� �^T O�
��, � 6�J��0 =x(p  �C2�� "�#	83� ;(�% ����( X�L �3003/0 �T(� ) �0 =x(p  �I

)7=x(p  a�I�I �%017/0 �047/0 �088/0 �123/0 �138/0 �129/0  �103/0 �� �T(� �% 6�<	�� .���%-��- "���

) !�0 =x(p �� O�$�"�#	83� �d
� (� ��(�% A��M ����( X�L 6�<	�� ��:�  O� E
�� � "�
% �
 (��8% O�	8%�I (� �:

�D�� � �C
��� �U�%�(� "�#	83� �� (� .-�� �<	� ����( X�L 6�<	�� O����( ;(�%30≥  !� ��%75٪  �#���% � "�
%

-�� O� ;(�% A3� ����( ������) �
 !� �	<
 �:1٪ ;(�% ����( ������) .-�� "(�� ��:R���(�  ;(�% ����( ������)

30≥  a�I�I �%1 �7 �142  .-�� 6�� (� (�%�% u�!�� �D�� "�#	83� "�
% z�� n3��� ��(�� �
 O����( ������) �

;(�% ����(30≥   O�	8%�I UQ) (� O�142 ;(�% ����( X�L ���	�(� .-�� (�%"�#	83� A3� (� �3�� ��:  �:�
 �:

A�<: .-��� �:�
J� E
�� 6�<	�� !� �	�(� A�<JI O
��
4 R3!
I � �	)�3) 6�<	�� (
@1 =x(p 6�<	�� �% -N8�-

�-�� b�% (��8% "����3 "�#	83� �� (� �#3� ��: �%S(�NL �Ib�% ��:����( �% -N8� ;(�% (�NF3 ����( 6�<	�� �#3�

 �3 �	$�% ;(�% (�NF3 � ����( X�L 6�<	�� R<+ � "�
% �	$�%��8�� 30 ���� !� ��% �	�90٪  O
��
4 R3!
I .-��

"�#	83� ;(�% ����( 6�<	�� !� �%
� �%�3!(� A���� ��:���%�Y� ����	�� �O���:b �U�#+�� ������	��� ���<8
 �(-

���� ��(�	�� ���>�  ��% �Y�� !� ���% ��I�<L � �	��� �C�I � h3
� !�50٪ .-��  
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 Y�=W6E�4CD 7��6 ��=X� Y��GT� : ��4GH$� U)�. �SAT 3�
 – K�GH6�. ]c, �� �)#�� QR�.  

"�#	83� X�� p= x  p= 1 p= 2 p= 3 p= 4 p= 5 p= 6 p= 7 

�(�	�� 037/0 12/0 2/0 22/0 18/0 12/0 07/0 031/0 

;�% ��>�  013/0  055/0  12/0  18/0  19/0  17/0  12/0  077/0  

h3
�  033/0  11/0  19/0  22/0  18/0  12/0  71/0  034/0  

�	��� ��>� ����  032/0  11/0  19/0  21/0  19/0  13/0  075/0  04/0  

�C�I  07/0  18/0  49/0  22/0  15/0  08/0  035/0  013/0  

���� A����  050/0  15/0  22/0  22/0  19/0  10/0  05/0  022/0  

U�#+��  037/0  12/0  20/0  22/0  19/0  12/0  07/0  031/0  

U�
4  29/0  36/0  22/0  09/0  03/0  01/0  001/0  000/0  

�C2��  003/0  017/0  05/0  09/0  12/0  14/0  13/0  10/0  

-�( 045/0  14/0 00/0 22/0 17/0 11/0 06/0 025/0 

��<8
  12/0  26/0  27/0  19/0  099/0  042/0  015/0  004/0  

�C
���  79/0  18/0  40/0  001/0  000/0  000/0  000/0  000/0  

�D�� O����( 85/0 038/0 09/0 14/0 17/0 16/0 13/0 084/0 

���	�� ��)��� 15/0 28/0 27/0 17/0 084/0 032/0 01/0 002/0 

O���:b 045/0 14/0 22/0 22/0 17/0 11/0 056/0 024/0 

(���%�Y� 091/0 22/0 26/0 21/0 13/0 06/0  024/0 01/0 

U���� 1 0 0 0 0 0 0 0 

U�%�(� 97/0 032/0 001/0 000/0 000/0 000/0 000/0 000/0 

6�J�� 0 0 0 0 0 0 0 0 

O�
��, 0 0 0 0 0 0 0 0 

  

  
 ]> 6E�4CD 7��6 ��=X� Y��GT� : ��4GH$�  U)�. �SAT 3�
 – K�GH6�. ]c, �� �)#�� QR�.  
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;(�% ����( 6�<	�� ���F� U��>I A��B<:�:� 30≥ �1
� (� �C�I– ) ���% �C2�� ?b�I0=x(p ) �I7=x(p  (�

�� O�$� O�	8%�I���% (� ;(�% ����( X�L 6�<	�� �
 �:� "�#	83� ��: ����� � �#�+ "���>� ����� (� ��

 !� �	<
 �DC�=��(
�1/0 X�L � -�� E
�� ;(�% "�#	83� (�  �C
���"�:�$� �� "��2)� E
�� 6�<	�� �% � "�� �
�

 �I)8/0 A��B<: .( 6�<	��1≥ �� O�$� O�	8%�I UQ) (� ����("�#	83� X�<I (� ;(�% E
�� �
 �:� �#�+ ��: � ��

 �b�% 6�<	�� �% �3�� ;(�% E
�� � �	��� �
+� �����30 ٪  A3�	<
 � "�
% �)��@� "!
� � U�
4 "�#	83� (�

�� ;(�% E
���D�� "�#	83� (� A�#;�% � �C2�� �O����( !� �	<
 ��>�10 ٪ .-�� ) 6�<	��2=x(p ����( ;(�%  (�

"�#	83� �D�� � -�( ��C2�� ��: �	<
 E
�� 6�<	�� �% O����( !�10 ٪ "�#	83� �3�� (� �  �I �:30 ٪  �C�I "�#	83� �

 6�<	�� �%b�%� 40 ٪ ;(�% ����( "�:�$� ��6�<	�� (� .�
� )3=x(p "�#	83� (�  �% U�
4 � �C
��� ��C2�� ��:

 !� �	<
 E
�� 6�<	��10 ٪ "�#	83� �d
� (� �  �I �:30 ٪ ;(�% ����( "�:�$� �� .�
�) 6�<	��4=x(p ����( ;(�% 

� (�3"�#	8 �: �	<
 E
�� 6�<	�� �% �C
��� � ��<8
 �U�
4 � !�10 ٪ "�#	83� �3�� (� �  �% � R��� ��Y4 W3 (� � �:

6�<	�� 30 ٪ ;(�% ����( 6�<	�� "�:�$� ��) 6�<	�� .�
�5 =x(p ����( ;(�% � (�3"�#	8 �: � �C�I �U�
4 �

����A ���� !� �	<
 E
�� 6�<	�� �% �C
��� � ��<8
 �10 ٪ "�#	83� �3�� (� � 6�<	�� �% �: 20٪ ;(�% ����( 

"�:�$� ���) 6�<	�� .�
6=x(p ����( ;(�% "�#	83� (� �C
��� � ��<8
 ����� A���� � �C�I �U�
4 ��:  6�<	�� �%

 �	<
 E
�� !�40 ٪  �I �)��@� �1
� � h3
� "�#	83� (� �Y�I �80 ٪ ;(�% ����( "�:�$� �� 6�<	�� .�
�

)7=x(p  �	<
 �DC�=��(
� ����� �rL� -<8� !�10٪ �I �C2�� "�#	83� (� �Y�I � -�� (��(
��% 20 ٪ ����( 6�<	�� �

7 �3�� ;(�% "�:�$� ��) �
�UF� 6.(  

 ;(�% ����( 6�<	�� !� UT�� o3�	�30≥ ���� ���% 2�3�4 UQ) (� �	�7 ,6 ,5 ,4 ,3 ,2 ,1 ,0=x  (� � �N��>�

) 6��+7) UF� � (7) 6�<	�� .-�� "�� "�(�� (0=x(p ) �I7=x(p  �3"�#	83� (� ;(�% ����( X�L �D�� ��: �O����(

;�%���	�� ���>� !� �	<
 O���:b � ��)���1٪ ) 6�<	�� A��B<: .-��0=x(p  �C2�� "�#	83� ;(�% ����( X�L �3

00008/0 �T(� ) �0=x(p ) �I7=x(p  a�I�I �%0007/0 �03112/0 �01118/0 �02636/0 �04971/0 �07813/0  �

1052/0 -�� �T(�) 6�<	�� .0=x(p �� O�$�"�#	83� �d
� (� ��(�% A��M ����( X�L ��:� (� �: UQ)  (��8% 2�3�4

 ����( X�L 6�<	�� O�
��, � U�%�(� �6�J�� "�#	83� �� (� .-�� �<	� O� E
�� � "�
% �
 ;(�%30≥  ��% !�80 

٪ ;(�% A3� ����( ������) � "�
% !� �	<
 �:1٪ ;(�% ����( ������) ����( ������) R���(� .-�� "(�� ��: ;(�%

30≥  a�I�I �%1 �7 �209  .-�� 6�� (� (�%�% ��d	�� ����( ������) �
 O���:b "�#	83� � ;(�%30≥  UQ) (� O�

 O�	8%�I209 ;(�% ����( X�L �-�� (�%"�#	83� A3� (� �3�� ��:  !� �	�(� A�<JI O
��
4 R3!
I � �	)�3 �:�
 �:


�� 6�<	��A�<: .-��� �:�
J� E) 6�<	�� (
@1=x(p 6�<	�� �% -N8�;�% � ���	�� "�#	83� (� �#3� ��: ��>�

"�#	83� ;(�% ����( 6�<	�� !� �%
� �%�3!(� O
��
4 R3!
I .-�� "����3 "�#	83� �� !� �	<
 A���� ��:�D�� �����

�����	��� ���<8
 �(���%�Y� �U�#+�� �O����(� ��C
��� ���>� ��% �Y�� �d
� ��I�<L � �	��� �C�I � h3
 !�60 ٪ 

.-��  
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Y�=W 7E�4CD 7��6 ��=X� Y��GT� : ��4GH$�  U)�. �SAT 3�
– #�$�
 ]c, �� �)#�� QR�.  

"�#	83� X�� p= x  p= 1 p= 2 p= 3 p= 4 p= 5 p= 6 p= 7 

�(�	�� 005/0 026/0 068/0 12/0 15/0 16/0 14/0 10/0 

;�% ��>�  001/0  006/0  02/0  043/0  069/0  088/0  093/0  084/0  

h3
�  044/0  14/0  22/0  22/0  18/0  11/0  058/0  026/0  

�	��� ��>� ����  031/0  11/0  19/0  21/0  19/0  13/0  075/0  037/0  

�C�I  048/0  15/0  22/0  22/0  17/0  10/0  052/0  022/0  

���� A����  072/0  19/0  25/0  22/0  14/0  076/0  033/0  012/0  

U�#+��  034/0  11/0  19/0  21/0  18/0  12/0  070/0  033/0  

U�
4  10/0  23/0  27/0  20/0  11/0  05/0  20/0  006/0  

�C2��  000/0  007/0  031/0  011/0  026/0  05/0  078/0  11/0  

-�( 002/0  012/0 036/0 071/0 11/0 021/0 13/0 11/0 

�C
���  25/0  34/0  24/0  11/0  039/0  011/0  002/0  000/0  

�D�� O����( 004/0 022/0 059/0 11/0 15/0 16/0 14/0 11/0 

���	�� ��)��� 004/0 022/0 06/0 011/0 15/0 16/0 15/0 12/0 

O���:b 002/0 012/0 036/0 071/0 11/0 021/0 13/0 11/0 

(���%�Y� 020/0 079/0 15/0 2/0 2/0 15/0 099/0 055/0 

U�%�(� 88/0 11/0 007/0 000/0 000/0 000/0 000/0 000/0 

6�J�� 84/0 14/0 012/0 000/0 000/0 000/0 000/0 000/0 

O�
��, 88/0 12/0 007/0 000/0 000/0 000/0 000/0 000/0 
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Abstract  
Heavy rainfall is one of the natural dangers. Heavy rainfalls, directly or indirectly, affect human lives and their 
activities. In this study, the Talesh-Anzali wetland basin in the west of Guilan province has been investigated. To 
determine the probability of heavy rainfall events (seasonal) and the trend existence, non-parametric Men-
Kendall test, to determine the probability of rainfall event 30mm Poison’s method and to identify local patterns 
of precipitation event IDW method has been applied. The data in this study include daily precipitation of 
30mm in 20 synoptic stations in a period of 30 years (1987-2016). The results showed the trend is mainly 
increasing, so that the stations located in the center towards the north of the study district in every four seasons 
and the stations in Anzali in spring and Masooleh in three seasons of summer, autumn and winter have 
increasing trend, but in some cases, some stations mainly toward the southern half of the area such as kasma in 
summer, Bashmahalleh and Rasht in winter and Ghalehroudkhan in autumn and winter have extreme decrease 
trend. Also, in all seasons of the year, in some stations, irregular and accidental changes are observed in the 
event frequency. This irregularity results from a lack of continuity increase or decrease of the event frequency 
and rainfall or lack of rainfall of 30mm in some stations. Poison’s distribution showed that the probability of 
lack of event in stations with non-humid climate is so high and the addition of lack of event with an event is 
more than 90% frequency of rainfall event 30mm. Furthermore, in the north and central stations of the region, 
the most possibility for different events in all seasons of the year has been recorded. In the end, the results 
showed Poison’s distribution has a proper evaluation of precipitation events in this region.  
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