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Abstract  



 

e the research problem by observing the researchers of the performance of some Combin

students in some lessons, particularly gymnastic artistic students noticed that there were 

el of fitness weaknesses in the performance level of students and that there is disparity in the lev

to have Moreover, some of them do not possess the specifications physical appropriate for the 

researchers to study some elements of physical fitness and physical  exercise of this activity 

measurements and to identify their relationship to the level of performance of some basic 

The researchers assumed the following: movements in artistic gymnastics for girls.  

- The presence of significant correlation between some elements of physical fitness and physical 

measurements and the \level of performance of some basic movements in artistic gymnastics for 

girls. - The presence of significant correlation between performance of some basic movements in 

artistic gymnastics for girls. The study aimed to reveal the mean as follows: -- Rating (level) 

some elements of physical fitness and physical measurements among female students. - 

Relationship with some elements of the fitness level of the performance of some basic 

movements in artistic gymnastics for girls. - Do some level of physical measurements of the 

performance of some basic movements in artistic gymnastics for girls. The researchers used a 

descriptive approach to appropriate to the nature of research, and studies have been conducted 

on students of the third stage in the Faculty of Physical Education - University of Tikrit for the 

academic year (2010 - 2011) and of their number (10), representing 100% of the research 

community Included the procedures of the research procedure to determine the measurements 

and tests used in research by taking the views of gentlemen experts as well as to analyze the 

level of scientific sources have been identified these tests as included tests of some elements of 

fitness and included measurements of physical some of the ocean as well as measurements of 

some of the lengths of parts of the body in addition to measuring each of the total length of the 

body and the body mass and used exercise tests art to measure the components of fitness and 

presented to a group of experts was conducted validity and reliability and objectivity of these 

tests included the search procedures perform three experiments reconnaissance ( 3) students 

from the research community, and then carried out the main experiment, within seven days, 

then was extracted the relationships between each of the elements of physical fitness and body 

measures and the level of performance of some basic movements in the gymnastic art of female 

students was the use of transactions Statistics (mean and standard deviation, coefficient of 

simple correlation (Pearson) - coefficient of variation. They found the following conclusions: • 

that some elements of physical fitness and physical measurements a positive role in the 

performance of some basic movements in artistic gymnastics for girls, while not showing some 

elements of physical fitness and physical measurements of an influential role in the level of 

significance, as follows : for traffic on the crossbar, shown (special force as soon as the two men, 

the balance (the hard way longitudinal hard tripod), flexible back and legs) (thigh 

circumference and calf circumference, foot length, the length of lower limb. For the movement 



 

and the cat leap showed variables (the explosive power of the muscles of the legs, the force 

characterized by the speed of the muscles of the legs and abdomen, longitudinal balance the 

hard way, thigh circumference, calf circumference, foot length) positively correlated with the 

level of performance of the movement and the cat leap. • Movement and leap step: Showed the 

variables (the explosive power of the two men, the power-speed characteristic of the muscles of 

the legs, balance the hard way longitudinal, thigh circumference, leg circumference) a positive 

role in the movement of the level of performance leap step.  For the turnover: Showed the 

variables (power characterized by the speed of the muscles of the legs, balance the hard way 

orthogonal, longitudinal balance the hard way, fitness, foot length) a positive role in the level of 

performance a positive role in the level of performance for the movement of rotation. • For the 

rolling movement of the front: if not all the variables(elements of physical fitness and physical 

measurements) any positive role in the level of performance in the rolling movement of the front 

bar because all the students were not able to perform this movement. For the movement to 

stand on their hands: did not show all the variables(elements of physical fitness and physical 

measurements adopted in the Find an influential role in the level of performance in the 

movement to stand on their hands because of all the students were not able to perform this 

movement. • For the movement of the wheel of 

human showed variables (the explosive power of the muscles of the arms deals as soon as the 

force of the muscles of the arms, legs, abdomen, back and leg flexibility, agility area around the 

shoulder, arm circumference, the length of stop) a positive role in the level of performance for 

the movement of the wheel of humanity. For the rolling front annexation Listing of variables 

(the explosive power of the muscles of the legs, the force characterized by the speed of the 

muscles of the arms, legs and abdomen, fixed tripod balance, flexibility, back, legs, trunk 

flexibility of elegance, the length of stop) a positive role in the level of performance of the rolling 

movement of the front annexation. For the rolling front opened showed the variables (power 

characterized by the speed of the muscles of the arms, legs and abdomen, fixed tripod balance, 

flexibility, back, legs, trunk flexibility, circumference (upper arm, forearm, thigh) length of the 

stop) a positive role in the level of performance.. • For breakthrough movement jump on the 

platform jump: showed variables (the explosive power of the muscles of the legs, the force 

characterized by the speed of the muscles of the arms, legs and abdomen) balance fixed tripod, 

flexible back and legs, the area around the leg, length (palm, thigh, leg, lower limb) a positive 

role in the performance of movement jump groundbreaking on the platform jump. 

Recommendations  Emphasis on the elements of interest in fitness, which showed a positive 

role in the level of performance of some basic movements in artistic gymnastics for girls and 

developed training programs for students.  Emphasis on the selection of female athletes 

according to measurements that showed a positive role (linked to moral) level of performance of 

some basic movements in artistic gymnastics for girls. Emphasis on the selection of students 



 

that enjoy the fitness and physical specifications appropriate during the presentation to join in 

the Faculty of Physical Education, and not just rely on the total length, but interest lengths 

some parts of the body and the ocean and symptoms and body mass index and the consistency 

of these parts with each other and their compatibility with the total length of the body.  

 Conduct similar studies on the variables of physical and other physical.   
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��������.  

 J
�&� �+�/ ���� 	 �!�%�� �!� ��� ����!5�	 �!��&�	 ������ �	
	 ��� �� ��	 �� $���%�&�	 �%'�	 ��������. 

 J" 
&�� �+�/ ���� 	 �!� � ��  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 #
�����	 �� ����	 ������ �	
	 ��� �� ��	 

"	�!��� �� $���%�&�	 �%'�	 ��������.  

1-4 )	
(	 ����	:��
(� ��	 
�	 6�	 )��	 ��/ ���!:-  

 J4!!5� ����� ���  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 �
� �������	. 

 J�+�/ ���  1�%/ �+�!��	 �!%
��	 ������ �	
	 ��� �� ��	 �!���"	 �� $���%�&�	 �%'�	 ��������. 

 J�/�+ ��� ����!5�	 �!��&�	 ������ �	
	 ��� �� ��	 �!���"	 �� $���%�&�	 �%'�	 ��������. 

1-5 �"�&� ����	: 

1-5-1��&��	 A ���	- �%!/ �� ������ ��� ��	 ������	 �� �!�  �!� ��	 �!*�! �	 ����& �! �./  

1-5-2 ��&��	 �%��>�	: # �'�� �� 1/10/2010 �!�C��           15/12/2010. 

1-5-3�&��	� �%���	: �/�5�	 �!��	
�	 $���%�&��/ �!� �!� ��	 �!*�! �	/ ����& �! �    

 .�!%��:- ���	 
�	 �! �%�	 �,�����	�: 

2 J1 ���	 
�	 �! �%�	:  

-1-2 1 �+�!��	 �!%
��	/ �,��,'�–�( L1�%/): �L,��%�� () L�� �L+�!��	 �L!%
��	 �L,%�� # 
L5� 
 L'�	 6L�/ >�L&%	 ?L&	��	 �L ��	 
L,&� 

A
�1�+	  !����  �,� ���� ?���	 ;� �/ � #
����	 ��'��	 F�& �	� 6�	 �����	 �!�!���	 
�� �	
	 
�,&� ��*/ �!��. �L,� �!� 

(��! ��	 
���� ��/) �,%�� �����	 ��!���	 
 '�� �� �!� 8%!�� �%���&�	 A�*��	� ���	� 8%�� �� 4	
��L�	 8�L�& # �L,�� �L� 

	�L%�� ��L�%�	 �L��	 ?L���� # 
L5�	 # 
L5��	� �L! ��	 �/ L��	� �L����	� 6L1+�� 
L,& �L�� 
L��� ��L1�	 ��L�	 �L+�!��	 �L!%
��	). 
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���� 9��/ 19869 26( ����� �+�!��	 �!%
��	 �� #
/ ��%�� ( 1�%/) �5'�	 �,!�/ 4���  
�1��	 �L!����	 6L�/ 

4I �	 �� �	 ��� =0( ��L%���	 
L+ !�,'%L1 ���L�	 ��L*  L1�%��	 �L! ��	 �L�!�� �L!%
��	 "	 �	 4L���  
�L1��	 � �L�	 ��L� 

�LLLLL+�!�� �LLLLL!%
��	 ��LLLLL%�� �!LLLLL���	 �	�LLLLL� �LLLLL%� �LLLLL� � 4	 #
 LLLLL'� �LLLLL!%
� �	 �LLLLL! � 

�(�)#�5�	,�/ ��	,�������	,�%� ��	,�+�� �	,�>	���	,.<�	���	,�+
�	)   �	� �� �� =0( ��%���	 �	  1�%��	 �!�!2 �	 ���	 F	�%	�  

)�L�� < L��! ��L�����	 6L�	  L1�%/ �L+�!��	 �L!%
��	 #
L�����	 �L� �L���	 ��L�� �L� �!L1'��	  .	 L�% �L,�!�(" F�L*��� �L���	 

�(�)�! �&'%"	#�5�	,�/ ����#>!���	#�5�	,�>	���	,�%� ��	,�+�� �	,�/ ��	 � ��	(  

#�5�	 �! �&'%"	:) ��� �,%�� # 
5�	 6�/ @��%	 61+	 #�+ �!�*/ # �� #
�	�  1+��� # �� �!%�>. �,� �!� � �� (Maud & 

Foster) �,%�� 61+	 #�+ �� ��5� 
 '� �(
��� ��*/ �	 �/��&� �!�*/ �
��� �/ � ���/. (Maud & Foster, 2006, 

119),
��� #�5�	 �! �&'%"	 �'1 �&��% �/ ��	 ��	 �� �!� 61+	 #�+ 61+	� �/ � !�!� )���!��( ��� 	#�5� �! �&'%"	 8&� �� 

8&�	 #�5�	 ��15�	 ;*��� �� �� ?! 
� #�5�	 ��15�	 )����� �,%/ �� �!� ��> �	
"	 0	 �,%	 A
B�  1+�� �+� 

���)9���!�� 20049 (154. )!*!� �������	 �,%�� )����  .�*!	 �/ #�5�	 ��15�	 �� �,%	 " �
B� 
�&�� ����5� �!& �� 

(��5�	 �	 �	  �!��) ��!� �	 �
B� 
���/"�� 6�/ �>� 4�&�	 �5� �� �( ����	 �� ?���	 �!���	 A
����	 �� �����	 �� �!� 

�	 #�5�	 ��15�	 �
B� 
* ����5� �!& �� �5�.  

#�5�	 #>!���	 �/ ����:,� �!�� )	�!/���(�/ (Stobler) �,%�� # 
+ �/��&� �!�*/ N����� � ���� 6�	 6�/	 

 � ��� 

 !�!�)�!%���(��� �'1 #�5�	 #>!���	 �/ ���� �( �'1 �!%
� �! � �� ��'1 #�5�	 �/ ��	� @����� �,!�	  !��	 �� ���%"	 

��!���'�	� �!*�! �	 ���	 ?���� �/ � #�+� �� ��*��5%"	 �!�*��	 �� #
��� �!%�> �%!�� )9�!%��� 20049 303.(  

�>	���	:) �!� 8%�� # 
+ 
 '�	 6�/ ��'��	 �/6 > � 8�5� ��* #
/�+ �	>�"	 �� �����	 �	 � ��	  !���  
�1��	 �!����	 ��� 

$�%( �!/�% �� �>	���	 ��(: �>	���	 �����	: �(� # 
+ 
 '�	 ��'���� 6�/ 8%>	�� �� ;*��	 �����	 �� ��� ��'��"	 > �� �5��	 

��* #
/�+ �	>�"	.  ��>	���	 $ ����	: �(� # 
+ 
 '�	 �'����� 6�/ 8%>	�� 
%/ >�&%	 �� ��	 �!*�! �	 ����� 6�/ �* �/ 



 

�>	���	.  !�!� � �� (��! ��	 
���� ��/) ��� �>	���	 �'1 �!
 � �%� ��� >!��� �!1�1���� �>	��� �>& �!�� �� 4�&�	 
+ 

" �%�! 
�&� �& 
�	 �,�'% �� �>	���	 �� �	>&	 4�&�	 � �"	 �*�! ��� ���	 �,� # 
+ �!��/ �� )�+��	 # �'� �!%�> �%!�� 6�/ 

4
5�	 6%�!�	 ���  " ��! �,!
� �>	���	 8�'% 6�/ 4
5�	 � �!�	 # �'�� �!%�>�	 9�,�'% ��'!*!� ��� #�5�	 �!�*��	 ?���  .	 �
  .���( �� 

�>	���	 " ��!� �>	���	 �����	 	0,�� 
B! 4��� �!�����	 �	 �'1 �>	���	 �
�  �0�	  �	 ��� �( 8!�/ ��%"	 �
� �� ;*� 

)�+��	 A
�!�/"	 6�/ �!�
5�	 6�/ 4I �	 �� �	 > � �5� 4�& 6�%"	  .�!�! �� 3��	 �� > � �5�  0�	 ��� 
&�! �>	�� �+	 

?��� <�'� #�5�	 �!�*��	 �& �� ��	 �� ;*��	 (�����	) ?��5��	 ��� )�+��	 6�/ �!
!�	 ��� > � �5� �& �	 ��! ? +	 6�	 

� "	 4�� 8%!�� ��! ���	 	0(� >>�! �'1 �>	���	 8!
� ���*	 6�	 =>�!��	 #�5��� �!�*��	 ��� 8��&!  �	  .�%	>�	 �� 

#D ��	)��! �� 
���� 9��/ 1987966(  

 J�%� ��	:) �� �%� ��	 �,%�� �!���5�	 6�/ $! �� 4�&�	 82	>&	� �� �
� ;�	� �� � ��	 �� ��
 
��	 � '��	 	� ���1	 

��*��	 �1�'��	� ) ���  .�*!	 �,%�� 61+	 �
� � � ��� �1'�� �!�� )��! ��	 
���� 9��/ 19869 62)(  

  !�!����1�	) ��� �!�/�� 
 '�	 ��  !� �� ���%"	 

��� �& 
� �%� � 4�&�	 ������	 �	 �%� � �1'� �!�� ������ �0 

�%� ��	 �!����	 �0�!  .	
,& �+	 �� ����	 	�+" �%� � �	� =0( �'1�	 4(��� �� # 
+ �*�! �	 6�/ 4�!5�	 �� ���� �!*�! �	 

�
���� ?�����	 �������� �!��� >�&%"	 (9���1�	 19999( 23. )!*!� � ��)��! ��	 
���� ��/(��� �'1 �%� ��	 �� 

��'1�	 �!���"	 �+�!�� �!%
��	 �,%	� ��� � 4(���� �� 4	
���	 �!5�  1�%/ �+�!��	 �!%
��	 � �"	)��! ��	 
���� 9��/ 19879 

(62.�	� �'1 �%� ��	 �'1 �!
 � �!� �	 �%� � �1'� �!�� �	 �/��&� �1�'� 
 '� �� )���� �/ �& 
 �%� � ���  �	 

�� �!���'�	 �,�'% ��� �!���� � �	 6�/� 4����	 ��� �%� � �!!*�! �	 �( �*�	 �� �%� �  !I �!!*�! �	 �����  �%� ��	 #
�� 

��	�/ �,%� (?! ��	 ��! ���	 
 '�� �� �!� ���  1+� ��*��	  ���"	� ��!���	 �!� �	 ��*�� # !15�	 ���*�	� ��� 

�+	 �� �%� � ��*��	 ��!���	 �'!�%�	�,#
� 4&�� �! ��� �%� ��	 ���	 �,!
B! 
 '�	,�'1�	 �!�	 ��	(�C�	
��	 2008) 9 (574 

�+�� �	:) �� �	�+��  �,%�� # 
5�	 6�/  !!C� =�&�"	 �/ �� �& 
�� �!��/ �� �+
�	 <�	���	� �>	���	� �,� �!� (Vanier) �,%�� 

�!���5�	 6�/ �/ � $ ���	 )+���	�  !!C�� =�&�"	 (Vanier, 1994, 225),
��� �+�� �	 �� ��'1�	 �!%
��	 ��,��	 �	0 ��!���	 



 

�� ��	 ���	� ��! �,�!�%� �� ��� �!�%� ��'1�	 �!%
��	 ���� ��	 �,� �1��� #�5�	 �!�*��	 �/ ��	� <�	���	� ?���� ��	 ��	  .	 �
 

��  ��� ��%� �+�� �	. )9���!��	 20079( 47)?���� �+�� �	  .	 �
  .	> �� �� � ���%"	 ���	 ?����  !!C��	 ;! ��	 �� ;+	�� 

4�&�	 �	 
�	 =�	>&	,  

�/ ��	 �! ��	:
��   ��	�/ �! ��	 
�	 F	�%	 �/ ��	 ���	� ?���  .	 �
  .��,�  .�!���	 ��  !� �� ��!���'�	 ���%"	� �!*�! �	 0	 

�	 
!
��	 �� �	 ����	 ��'1�	 �!%
��	 0'%� �/ ���� 9�! ��	 ) ��� �/ ��	 �! ��	 �,%�� (�/ � ���5%	 ��*/ �	 �/��&� 

�!�*/ �%!�� 
%/ �	
	 �� ��	 #
!���	 ��� �/ � ? * # �	 �	 �/ � �	
	 ��� �%!�� $�0 
%/ �	
	 �� ��	 �� ��	 �/ � 

4���"	  ! ���	� �	 �/ � ?���	 �(� � ��	 ���	 65�! �,!� > � �5��	 ��* #
/�+ �	>�"	 4I ��� ��  !!C� 8�+�� ��%�	 � ��	 

�� ��� �� ��	 #>� ��	 
+� @ �! �,%/ �� �� �"�� �	 !� �	4�& (��! ��	 
���� 9��/ 19869( 56)�,� �!�)A��/ 

�	�* �(�,%�� �	
	 � � �	0 )
( 

�� # ��� #
�	� �	 �	 �� �!����� �� �+	 ��> ��� �	 �	
	 � � �	0 )
( 

��  1+" 



/ �� �	 	 ��	 �� # �� �!%�> # !1+ #

���   )A��/ 9�	�* � 19829 232(  

    2-1-2����!5�	 %"	��� � �! �� (�!��&�	: ) �! ��!5�	 ���&�	) A ����� �%"	) 8%�� F � �� F� � �!&����� �%"	 ���!� �� 

��!+ 4�&�	 A ���	 	0(� �%�! ��	 
 �!!�5� 4�& ���%"	  !�!� (���1�	) ��� P��1� A ����� �%"	 ����! 6�/ ����!+ 

����	 �>��	� 4&��	� �!���	� 4�&�� 8� �	>&"� &�	4� �'�����	(9���1�	 19999 28)) 

 2J1 J3   $���%�&�	 �%'�	 ��������:���� $���%�&�	 �( #
�	� �� ?���"	 �!
 '�	 ���	 >���� �!���&� �	
"	 �!�%�� Q�  

�/�&��	 #�	 &�	� �� �,%	 
���� 6�/ ��'1	�� �1�� ;*�� �,!� ������	 
/	�5� �!%	�+� �,%�� �� �	
"	 �%'�	   �,����	 

�! ��	 �� �� 
�	 �!&,%��	 # �1� ��!�� ?��� ������� �	
"	 6�/ � >�,&. )9�%���I	
�	 20079 (25) 

 
�!� $���%�&�	 �%'�	  .	
�	� �� ���%"	 �!*�! �	 ��,��	 �!���&� �	
	 �� ��	 �,�!�(	� �� ��%� 4�&�	 # �1� �5��%�� 

��!�1� $�0� ��1��� 6�/ 4	�+ 
!& �!�%�� 4(	 ��'1�	 �!%
��	 #�5�� �! �&'%"	 #�5�	� #>!���	 �/ ���� �+�� �	� �>	���	� 

�/ ��	� �! ��	. )9���!��	 20059 23)��� #>,&"	 ���	 4
���� �� $���%�&�	 �%'�	 �� ��3!: 



 

�* �/ �>	���	:�!� ���! 	0( >�,&�	 6�/ �!�%� ��'1�	 9�!%
��	 ��/���� ���	 A
B� �	 �,� 6�/ & 
� �!��/ �� ����1�	 

?&! �	 >!��� �>	����� <�	���	� ��1��	 ��*��	� �+�� �	� �%� ��	� $�0� �	
	 �	 �,��	 ���1�	 " 
� �	  '� �� �5! � �,2	
	 

��� 
/��! 6�/ �!�%� �	 
5�	 �!�5��	 >����� �	 �,��	 �� ��	� 6�/ �* �/ �>	���	 �!��!�%"��(
���� 9
���� ? 9� 17)( 

��� �� ��	 ���	 �
B� 6�/ �* �/ �>	���	 �(:  !��	 6�/ 9�* ���	 9�	 �
�	 ���� 9��5�	 9�!15��	 ���� 9#����	 �	>!� 

9��  �	>!��	 ����"	 �� 9)�+��	 �& �
�	 �!���"	.)��� < ��! �������	 ���� �� �!1'��	 6�	 �� ��	 #
�����	 �� ����	 

�5�. J !��	 6�/ �* ���	: !��	 �%( ��! �+�� � 4�&� 4!5��� 
�
��� �!/	 0�	� ��� �� F�*�	 �'���� �� ��� �'���� 

 �%�	� ��! 6�/ �!�,% �* ���	 ����	� �!�
5�	 ���� �* ���	 ��+ �!���	 (
���� �� �	� ,? � (,24) J�	 �
�	:4�!� 

�	 �
�	 ���  ����	 �����	 @ 
��� �& 
 ����1�	 $��� ��%	 �
�	  .�5�� �,�& 
� 180° �	 360 �	 720. (
���� 9�� �	� ? 9� 

24)��!� �	
	 �	 �
�	 6�/ �&  #
�	� �	 �!%�"	  .��� �!�	>� (180) �& 
 �(360) �& 
 �	  �	 6�/ ����	 4
5�	 �	 �!�
5�	 

4�&�� 
�
�� ��
�� ?�1� �+�� �� �>	��� ��!� ���*	 �� � �!/	 0�	 6�	 �	 �
 4�&�	 #
�!>� 	�/ �� # 2	
�	 �	 �,�!�5� 

(?�� ��%�+ 4>/  �15�	 ��	0�	) ���/"� ��	�%�	 �!���&�	 �	 �
��  .�!%��. (A
!���	 
�/� 94���	 ? 9� (203) J

������	:4
����� =0( �/��&��	 �� � �� ��	 6�/ >�,& �* �/ �>	���	 �,*�� ���� 4�5�� ������	 �& 
� �� ����1�	  .	 �% 

F�'� " �,&�	> �/ P�� � "	 6�	 ?%�& <!* P���	 A0�	 �
B� 8!�/ �� ��	  �"	 A0�	 ?���! �� ��/��	  	 ����� 

�,��'��	 �,%>	���). (
���� 9�	 �	� ? 9� 22)(  J���� ��5�	:�(� ��� ���	 ������� �!����	 AD �
��� �%� �!�� �	  .�!��/  .����	 

�
B�� ��,%��� A
 '�	 ���,�	� A
 '�	 6�/ �& �	 �!%���	 ;� �
��� ;�  �!�� �	  .����	)9?�&�� 19879 155)(  J�	���� 

�!15��	:�(� �
B�  .�*!	 ��5� "�� 4
5� ���,�	� #
�	� 6�/ 4
5�	 � �"	 ;� �!
�� �!�& �	 ��%�	 �	 !��	 6/	 !� ��& 	 �& �	 

# ��	  ."�	 4� �&  ��5� "	  .�!%�� 6�/ ���,�	� �& �	 # ��	 �
B�� 	 .�*! ;� � �!/	 0�	  .�!��/ �	  .��%�&. (��%0 9�	 �	� 19859 280) (

 J���� #����	:�(� # ��/ #��� �/ # 2�� �
B� ��5� "�� 4
5� #
�	� ���,�	� 6�/ 4
5�	 � �"	 ;� #�/	 � �	 ��� ��+���	 

�!�
�
�� ��%�	 # �� �	 !��	  



 

��!� �	
	 =0( �����	 ;� �� � �'���� �!/	 0��� 	���  .����	 �	  .��%�& �	 #
�	�  .����	 � �"	�  .��%�&. (��%0 9�	 �	� 19859 

280) (  

�& �
�	 �!���"	:" )���� �& �
�	 �!���"	 6�/ �* ���	 �/ �& �
�	 �!���"	 6�/ � "	  .	 !� �� �( �'% � ��	 �� 

�!��%�	 �!!%�!��	 "	 �	 )���"	 �%( �� ;*� �!
!�	 6��� �* ���	 ;*�� �!
!�	  ."�	 6�/ �* ���	 4� �5%� (<��>�) 
�� $�0 


%/ ��1� �!'��	 6�/ �* ���	 6�	 $���	 �� �'�	 �* ���	 $�0� ;*� �!/��	 ��,%�� ��%�! �!�51�� �!%0�� �� ;*� 

����	 <!���	 6�/ �* ���	 $��� �* ���	 �!
!��� �� 4��	 6�/	� �!'��	 �!�+ ;�
� �* ���	 ���� �� �& �	 �!%���	 4���� ;� 

�%� �� �	 4���� ���
	� �	 �	 �!� 
!�	 ;� �5��> �& �	 �!'���	 6�� �1� ?%�&� �& �	 �!���"	 D
�� ��/��	 ���
�� �,�	  �!� 

�,!
! �%� �!/	 0�	  .�!�+ ����� ;*�� # �B� ��+ �	 6�/ �* ���	 D
�� ��/��	 ;�
��� 4����  .�!�+ ;*�� ��	�!' 6�/ �* ���	 ;� 

 !!C� ;*� �!'�	 6�/ �* ���	 $���� �� �'�	 �* ���	 #�5� �51��� �!/��	 �!%0�� ����5�� ��>% 4�&�	 4���� D
�� 

��/��	 �� ;*� �( ,� 6�/ �* ���	 	0(� ��! � �� ����� 
!
� �� ��	  �"	 ;�  	 ���	 �	 ��� �!�& �	 )���� 
��� 

;*�  ,��	 6�/ �	�* �� ��� �!�& �	 �� �!�	> ��2�+ ;� 4�&�	 
��� �	 
3�� �� �,%	 �� ;*� �	>�	 ��� D
�� �� ��& � 

�,!�&  6�	 4��"	 ;� �,���  .�!�+ ;� � �,/0& 6�/�� ;� �5��> �!
!�	 4���� 6�/ �* ���	 ��1��� 6�	 ;*� ���&�	 ?�  

6�/ �* ���	. (
�/ 4�%��	 9�	 �	� 19839 123)  

�� ��	 �!* "	:�� �2�1� �� ��	 �!* "	 �	 ?/" $���%�&�	 ;!���! �	 A
B! 8�� � �!* "	 ������ # !� �	� 

$ ��! ��(�&��� �'���� 6�/ ���	 8%� #>,&�� � �"	 ... 
+� 4�+ �	 �	 �� ��	 �!* "	 6�	)�� � 9>'5�	 �!>	���	 

�,/	�%3� 9�'�����	 )�+��	 6�/ 9�!
!�	 ��& �
�	 9�,����� >'5�	 �	 �
�	� ���  ����	 �����	 �* ��	� �5�"	�)(
��	 
�/ 

<	> �	,? 9� (7))��� < ��! �������	 6�	 �� ��	 �!* "	 ���	 �
B� 6�/ ���� �� ��	 �!* "	 #
�����	 �� ����	 �5� 

�,�!�(" �� F�*�� ����	 �(�  



 

 )�+��	 6�/ �!
!�	:
�! )�+��	 6�/ 
!�	�! �� �� ��	 ���1�	 $�0�  C1� #
/�+ >�� "	 
��� > � �5��	 6�/ 

� "	.  

 J4�5�	 A !*���	: �� ;*� ��1+"	 ;*! ?/��	 �!
!�	 6�/ � "	 F�����  
1�	 4� 
�! �
�	 �!�& �	 )����. 

• 4�5�	 ��!2 �	: P& B! ?/��	 �& �	 #
�
���	 (#
2�5�	) 6�	 6�/	 ;� ;�
 � "	 �& ��� 	�!%��� (�*(�%�	) 6�� �1! 

F0&�	 �& �	� #
2�5�	 <�� �!'��	 # ���� ��� �'% �+��	 <��� �& �	 �*(�%�	 �& �	 #
2�5�	 
��� ��& �	  .���  .�!��/ 6�� 	 !1! 

6�/ ���5��	 #
�	� ;� ����	 F0&�	� ;� ��5� �	 �	 �!� �!
!�	  �%�	� 6�	 4��"	. 

• 4�5�	 �2�,%�	: �1! 4�&�	 6�	 *�; )�+��	 6�/ �!
!�	 ��!� 
+ ;�+ �!�	> �( 	
5� (90°) A
B�� �C�  �!
!�	  .	 �
 

 .���( �� �!��� 4�&�	 ��*��� ����	 �!0�'�	� $�0 �!�(	 # !� �� �������	 6�/ ;*��	 A
����	 8�. ()�!�� 9�	 �	� 

19859 91)  

   �& �
�	 �!���"	  .��*:�(� # ��/ �/ �	 �
 4�&�	 ���   ���= �* ��	 �!�� ���� =�	>&	 � "	 �� �!'��	 6�� 

����	 6�� �!�
5�	 �
B��  .����	 4�&�	� �� ����  �� �	 6%�%� ��� �����	 �	 �� � ��	.  J4�5�	 A !*���	: 0��! ?/��	 

;*� ��1+"	 4� �!�! 8��&� 4���� ;� �%� �!/	 0�	 �%�� �	 �	 6�	  
1�	 ?��!� $�0 ���%	  !� �� 
����	 A 5'�	J4�5�	 

��!2 �	: 4�5! ?/"		 ;�
� � "	 �!�
5��� 
%/� F��
%	 ����	 4�&�	� 6�/�� 4����� ���5� ��'��	 � "	 6%��� ."�	 ���� �	 

6�	  
1�	 ;� ��,���	 @ �
�!� 4�&�	 � �� �!��!�%	 4����  .�2
��� �� )�� ��+ �	 �!'���� F0&��� ��'��	 ;� ?/��	 ���%�%� 

�!�� �	 6�/  
1�	. J4�5�	 �2�,%�	: >� ! ?/"	 6�/ �!�
5�	 
��!� �	 ;*� ���+"	. ()�!�� 9�	 �	� ? 9� 75)(  

�& �
�	 �!���"	  .����: 

 J4�5�	 A !*���	: )5! ?/��	 ��& �	� ������'�  �	 �� ��! 6�� ? �5! �5� 4�&�	 6�	 � "	. 

 J4�5�	 ��!2 �	: �%� F0&�	 �	 .��� �'�	 �� ;*� �!
!�	 �� ��5% 65��� )�� �!�& �	 ��,%!�� 4� �!�! ?/��	  .����	 ;*!� 8!'� 

6�/ � "	 �
�� �& �
�	  
%/� ��1� ����	 6�	 � "	  ���� �	
!�	 �� ��& "	 4���� 6�	 �	 �1� # � � �	 )�� 

�!�& �	.  J4�5�	 �2�,%�	: ;�
! ?/��	 � "	 �!
!��� ��1��� �	6 �'% ;*��	 �2	
��"	. ()�!�� 9�	 �	� ? 9� 76)(  



 

 J��&��	 �! ���	:�,!��  �
! 4�&�	 ��� = ��� (<!���	) ;�5�� ��/	 0�	 ��& �	� # 2	
 ���� (360°) $�0� �� ��5% �
��	 6�� 

���,�	 J4�5�	 A !*���	: )5! ?/��	 �!�
5��� �!�
/���� ( .����) ;� ;�  �!/	 0�	  .�2��  .�!��/ �5%! ?/��	 > � �5��	 6�/  4
5�	

� �!�	 ;� !� �& �	 6%�!�	 6�/ � "	.  J4�5�	 ��!2 �	: ;*! ?/"		 �& �	 6%�!�	 6�/ � "	 # � �!%�� ;� �5% �5� 4�&�	 

�,!�/ 
%/ �(>�� 	 6�/ � "	 �%�� ?/��	 F0&�	  .�%!�! 6�/� 
�� 504�  .��! 5� �� 4
5�	 6%�!�	 ;*! =
! 6%�!�	  �F	 0�	 #
�
�� 

6�/ � "	 �!��  !�� ;��1"	 6�	 )���	 ��� �'% �+��	 P& B� �& �	 � �!�	  .�!��/ 4� ;�
! ?/��	 � "	 4
5��� 6%�!�	 

#�5� ;� ;*� 
!�	 � �!�	 6�/ � "	  �
!� 4�&�	 ?�!�%�� ��& �	� ������'�  .	 �� ;*�� )�+��	 6�/ �!
!�	  .���� 4� �5%! �5� 

4�&�	 6�/ F	 0�	 � �!�	 ;� !� F	 0�	 6%�!�	 �/ � "	 �,��
� �!�!� F0&�	 ?%�&  ��!�	 �!�� ��1� �& �	 � �!�	 � ��. 

 J4�5�	 �2�,%�	: ;�
! ?/��	 � "	 
!��� � �!�	 
��!� 6�	 ;*� )�+��	 9.���� ��/	 0�	  .��%�&. ()�!�� 9�	 �	� ? �� 96) (  

�1%� >'5�	:)���  < ��! �������	 �	6 �� ��	 #
�����	 �� ����	 6�/ 	0( >�,&�	 �,�!�(" F�*��� ����	 �(� : 

   >'5�	  .����:��! 4!�5� � � >'5�	  .���� 6�	 ��	 ��	 �!����	: J�* �	 �!� 5��	: ���	� �1� �,�/ � ��15�	 �� �	����	 

# !�"	 ��+ ��,%�	 ���,�� 6�/ ���� ��,%�	 �� ?&! �	 ��� �* �	  �1�#  ��!5��� ��
�� ?�1� 6�/ ����	 �!�
5�	.  J

��5� "	: ��!� 4�&�	 
%/ 8���( 6�/ ���� ��,%�	 �!�	>� �!� ��	�� (10-15) �& 
 
%/ ���	 A
����	 ;� �%� �!�� �	 

�!�	>� (160) �& 
  .��! 5% F0&�	� �	 �	� 6�/ ���5��	 #
�	� 6�/� 4����	 ��! > � �5� 4�&�	 ? 5� ������	  

�5�"	  	
5�� �!�	> # �1�� �!� (80-85) �& 
  .��! 5� ? + ������	 �5�"	 �	 !��	 ��"	: A0�	� 
���! �� 8%	 !� 6�/ �!�	> 

�!��	 �/ �� �* �	 �!�! 5��	 ��!� 4�&�	  .��!5��� ;� )�� �!�& �	 )���� 6�/"	 �!/	 0�	� �!�
�
�� �,�%!� �	 !��	 ��"	 

6�	 �	 >� � �	
!�	 6�/ P�� �1%��	 4�&� �2�� 
��� ��1� �!�& �	 6�	 ��5% �,%�� �� �,��& � )���� 6�/"	 6�/ P�'� 

��& �	  .��%�& ;� �,��& � �'��� 4��"	 4� )�5!	 ��,!� � ��+ �	 ��1� 6�	 ����� �!�,% �1%� >'5�	 $�0� �!���� �+���	 

#
�����	 �� ��,!� � 6�	 F0&�	 ;'� !� 6�	 �/"	6  .���*� 8!�	 #�+ ;�
 �!
!�	 �1%��� 
	
>!� 8/�'� 	 6�/�� (�	 !��	 �%���	( 

 J���,�	: ��!� 6�/ ����"	 ;� 4* �!�& �	 �%�� �!�� �	 ��1��" #�+ ���,�	 �%�� �!�� F0&�	 4���� ;� � �!/	 0�	  .��%�& 

)	 �%��� ?&!� �	 ��! ���,�	 # �1� �%>�� ��
�� ?�1� 
�� ��*/. (�!�/ 
�/� 9<	> �	 19799 67) 



 

>'5�	  .��*:" )���! >'5�	  .��* �/ >'5�	  .���� "	 �� � � �!�& �	 �,!�	�%� �!%'�	 �� �!	
� �* �	 �!� 5��	 6�	 ���,�	 �,����� 

;� ��	�%�	 �!%'�	 >'5��  .���� )���"	� �(  ."
� �� P�� �!�& �	  .��%�& 
�� ��,��1� 6�	 ��5% ��,%�� �� �,��& � )���� 

6�/"	 ;� �%� 9 �!�� �	 ��,�*�  
1�� 4� ��(
� 
%/ ���,�	. (�!�/ 
�/� 9<	> �	 19799 70) 

2 J2���	 
�	 �,�����	:4� 
&! �������	 �!	 ��	 
 �,����. 

3- �	�	 &	 ����	: 

3-17,%� ����	:4
���	 �������	 7,%��	 �'1��	 8��2��� ��!��� ����	 

3-2�%!/ ����	:�%�� �%!/ ����	 �� ������ ��� ��	 ������	 �� �!� �!� ��	 �!*�! �	/ ����& �! � :����	� �(

/ (10) 

������ 4(� �����! ���% 100% �� ;��&� ����	 (������ ��� ��	 ������	) 4� �( �!��	 �5! �� �!
�/ �� �	
 '� $���%�&�	 

�%'�	 #
�����	 �� ����	 ��* 7,%��	 ��	 
�	 =0,� ��� ��	 ���*"�� 6�	 �	 ��� =0( �	
 '��	 
+ 4� �(0�	 �� ��� ��	 

�!�	 
�	 �!%���	. 

 3-3:�%�&� �%!/ ����	: 4�+ �������	 �	 &�� �%�&� �%!�� ����	 �� �	 !C���	 (9����	 9����	  ���	) 4�+� �������	 

4	
����� ����� )���"	 @	 ���" �%�&��	 �� �	 !C���	 ��	��*� �� ��
&�	 (1). 

��
&�	 (1): ����"	 �!�����	 ���	 �%"	� �! �!���	 4!+� ����� )���"	 �� �	 !C���	 #
�����	 �� ����	 

          4!�����	 �!2�1�"	 

�	 !C���	 

� J ±F ����� )���"	 

S% 

 ���	)�%�( 22.300 3.164 14.188 

����	)4�(  160.122 4.771 11.297 

����	 )4C( 54.400 6.146 2.979 

�� ��� �%����� ��
&�� (1)  �!�! �%� �	 4!+ ����� )���"	 �,� 4!+  C1	 �� (30) ��� �
! 6�/ �%�&� �%!/ ����	. 



 

3-4:�	�
	 ����	 ���	��)��!���"	,����5��	 �!1���	,�	 ����"	 �!!�5��	�,�!��� ������	,# ����	 ;�& ��������	( 

3-5 >,&H	# �	�
H	� ��
�����	)>�,& �%� ��	 ��!5� ����	 ? +H (4�) ����	� ? +" (504I),�! � ��!5�	,��/�� �!+�� 

��!5��!%� ��	 ��>�	 ? +" (1/100) �� �!%���	 

/ (2)�	  �!�� �%> (3) 4C 

/ (3),# ��1,# ��� �& 
�,<�
%1 

����,�1%� >'5�	,�* �/ �>	���	,���� �� ��	 "	�!* ,��	��,4�+	 �%���,�! � <1") 

3-6����!5�	 �	 ����"	� ��
�����	:  

3-6-1: 
!
�� ����!5�	 �	 ����"	� ��
�����	:4� 
!
�� ����!5�	 �	 ����"	� ��
�����	 �	 !C���� #
�����	 �� ����	. 

����!5�	 �!��&�	)(�	��	 ���!��� ���� �	>&	 4�&�	( �	 ����"	 9�!%
��	 ���	�	 � ����� �	
"	 �� ��� �!��� ����� 

 
�1��	 �!����	 ���*"�� 6�	 0�	 �	 	 #
���	 �	 ���	(*)
 4� 
!
�� ����� �	
"	 �� �� ��	 #	
B��	 �� $���%�&�	 �%'�	 

�������� #
�����	 �� ����	 
���/"�� 6�/ ��%�5�	 ���
�	 $���%�&��.  

3-6-2 ��'1	�� ����!5�	 �	 ����"	� ��
�����	 : 

3 J6 J3 J1����!5�	 �!��&�	 ����� : 

3 J6 J3 J1 J1����	 ���	 ���� 4�&�	: 4� < ��! �������	 6�	 =0( ����!5�	 �( ���/�� ����!+ ��� ��. 

3 J6 J3 J1 J2���!���	 ���� �	>&	 4�&�	 �����: 

�!�� )��	:0��! ���'��	 �� ;*� )�+��	 6�/ �!�
5�	  .�!
� � ���� ����%� 6�� !�� 
!
�� ������	 �! ����� �%"	 

�! � *�	 ;� ����� �	 ��!  �%�	 4���� �	� ��� ������	 �!� �!�
5�	 ��	�� )5(4� �	� ��! �>� 4�&�	 �/>�� ��,!�/ 

A������� ���� ��/	 0�	 �!�
�
�� 6�/ ��%�& 4�&�	 ��'��	� �� ����� �5�	 
�	� ���������! )����  .�!�+  

4�5!� 	42�5� ��!5��� )�� �! � ��!5�	 ��� �'� ���'��	 �!�� �'�! ��� ��! �! ��	  .����� 
�&�� ��
 �	
�	 �C* 
!
� 

8!�/ 4� ?��! �� ���'��	 �	 4�5! �!���� �'%��	 ����� 
�����	 4�� 6��� # ��	 �� 42�5�	 ��!5��� 6�	 ���'��	 ���� �'%�	 


�� �!��/  !�>�	 
��	� 6�� # �/ ��� =0( ��%�"	 4�5! 4���	 0��� #�	 + �!�� )��	 ? +" 4�	. )9�	�*  19979 163-



 

164)  J�!��  
1�	:0��! ���'��	 )�+��	 �
����	 ��!���	 6�/ �!�
5�	 �!�� ��! ���
5�	 �!
/���� ������ A���� F���	 

� / �!'��	 ���� ��/	 0�	 ���
/����  .�!�+ �/ 4�&�	 �� P��! )�� �! � ��!5�	 ���  
1�	 �!��� �	
��� 6�	 ��,�*� 

��!���	 6�/ ��%�& 4�&�	 
�� )� �! ��	 ���  
1�	 ��!�  
1�	  .�! �/  .����� �� �����	 4�5!� 42�5�	 ��!5��� �!���� �! � 

��!5�	 �� 6�/	  ,��	 ���� �!�
!!� ���� /�ى����� 	"���	 ?&!� �	 ��� ��/	 0�	 �!
��� 6�	 "	�'�. )9�	�*  19979( 

167)  J�!�� 
*��	:)5! ���'��	 �
��� ���5�	 ��/	 0�	� 6�/ �!�%�&�	 4�!� ��!5�	 �� )1�%� ������	 �!� ��5% ���%�	 

���  �"	 �!�,%� �!����	 4��� 
*��	 4�!� ;*� ���/ ��!5�	 F	 0�	� �!%�� )�	� �!�	>� (90°) )� 
!�	 �,&	�� 6�/��. 

)9�	�*  19979 178-179)(�!�� 
/���	:0��! ���'��	 ;*� )�+��	 6�/ �!�
5�	 �!�� ��� ��/	 0�	 6�/ ��%�& 4�&�	 

#
!���  .�!�+ �/ F0&�	 �	� ��� ���	  �!'�	 �!�,&�� 4���� 4�5!� 42�5�	 ��!5��� )�� �! � ��!5�	 �%!��5! ��  !I ����1� 

�C*� ��� 4�*	 �>& �� 
/���	 �!�� ��! �! � ��!5�	  .	
����� ;�  ����	 �����	 
/���� ��1��� 6�/  �	 #�	 + �%��. 

)9�	�*  979 1809 181)  J�!�� ����	:0��! ���'��	 ;*� )�+��	 6�/ �!�
5�	 �!�� ��� ��/	 0�	 6�/ �!�%�&�	 

���
5�	� ���51��� 4� 4�5! 42�5�	 ��!5��� ;*�� �! � ��!5�	 ��� ��� ���'��	 
%/ ����� 61+	 >� � ����	 ����� 
%/ 

����� P���	 �5�"	 �&��� 4�&�� 72��%�	 ? +" (14�). )9�	�*  19979 170)  

¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯¯  

(*)- #
���	 �	 ���	 �� ��&� ��!5�	 4!�5��	� 4(� � �� :-  

D.
 .
�/ 4! �	 �2	 ����	/ ��!+ 4!�5�� / �!� �!� ��	 �!*�! �	 / ����& �! � . 

D.
 .���� 
��� 
!� / ��!+ 4!�5�� / �!� �!� ��	 �!*�! �	 / ����& �! � . 

D.4 .
 
�/ 4�%��	 
��	 4��& / ��!+ 4!�5�� / �!� �!� ��	 �!*�! �	 / ����& �! �   



 

 J�!�� 0�'�	:0��! ���'��	 ;*� )�+��	 6�/ �!�
5�	 �!�� ��� ������	 �!� �!�5��	 ��	�� (104�) ��!� �>� �	4�& 

F>�� 6�/ �!�
5�	 A������� 4�5!� 42�5�	 ��!5��� )�� �! � ��!5�	 �� )1�%� 0�'�	 �!� 
��	 ?! 5�	 4��� ��
 �	 #
!�&��	� 

�!� "	 ;� ����� �	 ��! �! � ��!5�	 ;*�� �5�	. )9�	�*  19979 174) (�!�� <���	:4�5! ����	 42�5�	 ��!5��� )�� 

�! � ��!5�	 ��� 61+	 �!�� <���	 ��!� ��1��	 6�/ $�0 $! ��� �! ��	 6�/�� �'���� 6�� 4�! ��1��	 6�/ ��!5�	 

?�����	. )9�	�*  19979 176)  

3 J6 J3 J1 J3�	��	 ��� �	>&	 4�&�	 �����:  J��� 
*��	:4�5! ����	 42�5�	 ��!5��� ��!5� ��� 
*��	 ;*�� �! � 

��!5�	 �� )��	 6�	 <� ��	 ���! ������	 ���	 �,���! ���	 �1	��	 �!� 6�/	 ��5% 6�/ )��	 6�/	� ��5% 6�/ <� ��	 �� 

;*� �%� F	 0�	 ��! � �	 ��! 	0( ���	 A>	��  ����� �����	 
*���. )9�	�*  19979 104)(  

��� 
/���	:4�! ��!+ ��� 
/���	 �� <� ��	 6�	 :� �	 <� ��	� �%�� �!�	>� (90 ) ��2�+. )9�	�*  19979 106)( 

��� )�	:0��! ���'��	 ;*� )�+��	 �	 ���&�	 6�/ 
�5� �!�� ��� ��/	 0�	 �!�
�
�� 6�/ �!�%�&�	 ��  !I ?�1� 

4�!� ��!+ ��� )�	 �� 61+	 ��5% ���%�� A �"	 4��� # ���	 6�/" ��5% ;5� 

# 	����!� /�ى�!���	 ;6 ���1����	 )��. 

)9�	�*  19979 107)(  

��� ) ��	 ��	A��:4�!� �� ��� ��!+ ������	 �� �����	 �!�� �"	 6�� 6�/	 ��5% ;5� 6�/ ���� �!����	 #
!���	 ;�1�� 

���"	 
!��. )9�	�*  19979 98)   

��� 0�'�	 :��5! ��� 0�'�	 �� ��5%�	 �������	 ��� �� �� "	 6�	 �����	 �!���	 4��� ��
 �	 �!� 4�5! ����	 42�5�	 ��!5��� 

*��; �! � ��!5�	  .�51�� 0�'��  .�!>	��� = ���� �����	  .�2
��� �� ��5%�	 �!� "	  .�!,�%�� ������� �!���	 4��� ��
 �	. )9�	�*  

19979 117)  

��� <���	:�(� # ��/ �/ ������	 �!� �� �1'� �� �	 ?��	� ��%"	 4��� ��15�	. )9�	�*  19979 99) 



 

��� 4
5�	:�(� # ��/ �/ ����	�� �� 61+	 ��5% �/ 
��	 
!���	 ?��� 6�� 
��	 ��5% 6�/ ;��1	 4
5�	. )9�	�*  91997, 

99)  

��� ) ��	 ��'��	 )�� �!�,% ��
��	 �! ��	 6�	 � "	):4�!� �� ��� ��!+ ������	 �!� �1'� 0�'�	 P��� � "	 ��
%/ 

��! ���'��	 �� ;*� )�+��	 �
����	 6�/ � "	 ��� �����	 	� ��� ) ��	 ��'��	 �� 
	 �"	 ��!�"	 4�! = !
5� # �1� 

��! 5� ����1� 
!
�� �1'� 0�'�	 ��� <!+
. )9�	�*  19979 99) 

3 J6 J3 J2 �	 ����"	 �1���	  1�%�� �+�!��	 �!%
��	 �����: 

 ����	 ;�
 # �	 �!���	 �%> (3) 4C �� ���&�	: ��!5� #�5�	 �! �&'%"	 ��*�� �!/	 0�	 4�!� P%� ���� �"���� ?���� 

�*�"	 �,%�. )A��/ 9�	�* � 20019 89) 

 ����	 ?���	 �!���	 �� �����	:��!5� #�5�	 �! �&'%"	 ��*�� 4�!�%!�& �	 P%� ��� �"���� ?���� �*�"	 �,%�. )A��/ 

9�	�* � 20119 )  

•  ����	 
�%�"	 ����"	 �
���	 )��%�) �� ;*� �!�� �	 6�/ � "	 �	
"  �	 

/ �� �	 	 ��	 ��� (10 ��) ��!5� 

#�5�	 #>!���	 �/ ���� ��*�� �!/	 0�	 P%��� 
1�	� �!������ 4�!� ?����	 �*�"	)A��/ 9�	�* � 20019 120).   

 J ����	 ;�  �!�� �	 �
������ 6�	 ����� 4	>��	 �	
"  �	 

/ �� �	 	 ��	 ��� (10 ��) 4�� P%� ��!����� ?����� �*�"	( 

 �"	 	

/). )9��5��	 20069 29) 

 J ����	 ���&�	 �%�� �!�� �	 �	
"  �	 

/ �� �	 	 ��	 ��� (30 ��) ��!5� #�5�	 #>!���	 �/ ���� ��*�� ����	 4�� P%� 

�������� 4�!� ?����	 �*�"	 ) �"	  .	 	 �). (9��5��	 20069 22) 

 ����	 �%� F0&�	 �� )�+��	 ��!5� �%� �  ,��	 �!�& �	�:��!5� �
� �%� � F0&�	 0�'�	� �� �� � �%��	 4���� �� ;*� 

)�+��	 4�!� ���/	 �!������ ?���!� �*�"	 �,%�. )A��/ 9�	�* � 20019 289-290)  



 

 J ����	 A ���	 ��!5� �%� � F0&�	:��!5� �%� � 4�&�	 �1��� # 
5�	 6�/ 
� ����	� ,��	 .)A��/ 9�	�* � 20019 298) 

 ����	 �>	���	 6�/ �* ���	 )�+��	 6�/ ��� 4
5�	 �5! �� #
�����: ��!5� �>	���	 �����	 ��%�	 >�� "	 6�/ ��� 4
5�	 �5! �� 

#
����� 6�/ �* ���	.4�!� ���/	 ��� �"���� �� 4
+. )A��/ 9�	�* � 20019 313)  

 ����	 �>	���	 6�/ �* ���	 ��5! � �!���:  ��!5� �>	���	 �����	 ��%�	 >�� "	 ���� 4
5�	 �5! �� �!��� 6�/ �* ���	.6���� 

��� �"���� �� 4
+ ?����� �*�"	 �,%�. )A��/ 9�	�* � 20019 317) 

	J ���� �>	���	 �����	 �� ;*� )�+��	 6�/ ��� 4
5�	: ��!5� �>	���	 �����	 6��!� ��  ���� ��� ����"�. )A��/ 

9�	�* � 20019 309) 

 J ����	 �>	���	 �����	 �����	 42	�5�	:��!5� �>	���	 �����	.6���� ��� �"���� ?����� �*�"	 �,%�. )A��/ 9�	�* � 

320) 

 J ����	 ����!% �/ ��� �! ��	 ��!5� ��> 
  ��'�	:6���� (10) �"���� ?���� �*�"	 �,%�.. )A��/ 9�	�* � 20019 

224) 

 J ����	 A & $	>>�	 �5! �� )� ��): ��!5� �+�� �	 �!��	 4�&�� ��%�	 8 �� � � 4�!��!��5�%	 ���/	 ��� �"���� ?���� 

�*�"	 �,%�. )A��/ 9�	�* � 20019 256)  

2-3-6-3
!
�� ����� �	
"	 �� �� ��	 ���	 �
B� �� $���%�&�	 �������� �%'�	: 

          4� "	
���/ 6�/ ��%�5�	 ���
�	 $���%�&�� �� 
!
�� ����� �	
"	 �� �� ��	 #	
B��	 �� $���%�&�	 �%'�	 �������� 

�!� 4� 4	
���	 ;� 	 �!��� 4�� )0� 6�/	 �& 
 3��	� �& 
 4�� ?����	 �!�& 
�	 �!�!����	 �� ��� ;�& �!��( �!�& 
�	 

��,�!�5�� 6�/ (2) @	 ���" ����� 	
"	� �� � � � �� �� ��	 #
�����	 �� ����	. )A
!���	 
�/� 9<	> �	 ? 9� 1)(  

  



 

  

  

  

3-7
!
�� ��H	 �!����	 �	 ������ �!%
��	 ������ �	
"	 #
�����	 �� ����	:4� �	 &V ������ <
1�	 �����	� �!/�*���	� 

�	 ������ �!%
��	 $�0� �	 ����	 ����� �	
H	 �� $���%�&�	 �	�%' �������� �� ��3!: 

 3-7-1 
!
�� ������ <
1�	 �����	� �!/�*���	� �	 ������ �!%
��	: 

 J<
1�	: 4� 
���	 �� <
1 �	 ����"	 ��
�����	 �� ��� � / �	 ����"	 6�/ �/��&� �� A�0 # ���	 ��1��"	� �� 

��&� ��!5�	 4!�5��	� 0	 P�  �������	 #
/ �	 ����	 �� �'1 
��!% 4�� �,* / 6�/ #
���	 �	 ���	 4�� @	 ���	 <
1�	 

A (���	 )<
1 �	 ���	) �� ���  ����	 �	 ����"	 ���	 ��1� 6�/ ���% <�'�	 (75%) ��� <��. 

 J���� �	 ����"	: 4� �	 &	 ������ �����	 �	 ������ �� ��� 4	
���	 �5! � #
�/	  ����"	 0	 �0'% �	 ����"	 �!%
��	 

#
�����	 �� ����	 4� 
!/	 �(�	 &	 # � �!%�� 
�� ��� 4�!	 4�� @	 ���	 ����� ���� "	 �!� 72��% �! ����"	 )����� �����	) 

�	 ������ ( ����	 ;�
 # �	 �!���	 �%> (3) 94C  ����	 ?���	 �!���	 �� 9�����	  ����	 
�%��"	 ����"	 �
���	 �	
"  �	 



/ ��   	 ��	�	 ��� (10 ��)9 ���&�	 �%�� �!�� �	 �	
"  �	 

/ �� �	 	 ��	 ��� (30 ��)9 �%� F0&�	 �� )�+��	 

��!5� �%� �  ,��	 9�!�& �	�  ����	 A ���	 ��!5� �%� � 9F0&�	  ����	 �>	���	 6�/ �* ���	 6�/ ��� 4
5�	 �5! �� 9#
����� 

�>	���	 6�/ �* ���	 �5! ���� 9�!����	 �>	���	 �����	 �� ;*� )�+��	 6�/ ��� 94
5�	 �>	���	 �����	 ���� 942	�5�	  ����	 

����!% �/ ��� �! ��	 )�/ � 
  ��'�	)9  ����	 ;�  �!�� �	 6�	 ����� 4	>��	 �	
"  �	 

/ ��� �� �	 	 ��	 ��� (10 

��)9  ����	 A &�	 ����	 ($	>>�	) 0	 ��1� =0(   ����"	�	 6�/ ������ ���� ��� ��3!: (0,869 0.919  0.949 0.929 



 

0.899 0.909 0.969 0.949 0.889 0.919 0.969 0.939 0.94) 6�/ ��	���	 �(� �,� ������ ���� 	 �!��/ �!� 72��% 

�! ����"	 ��� �
! 6�/ ���� =0( �	 ����"	. 

 J�!/�*���	: 4� @ ���	 �!/�*�� �	 ����"	 �� ��� 4	
���	  �	 �� �!��� �	 ������ �!%
��	 4�� @	 ���	 ����� 

���� "	 �!� 72��% �!����	 ��1�� 6�/ ��!+ (0.91) ��� �
! 6�/ �!/�*�� �!����	 �������� �!/�*�� �	 ����"	. 

3-7-2 
!
�� ������ �����	 <
1�	� �!/�*���	� ������ �	
"	 �� $���%�&�	 �%'�	 ��������.����%�� <
1�� �����	� 

�	 ����" 
!
�� ����� �	
"	 4� 45! �������	 @	 ����� ������ <
1�	 �����	� �	 ����" 
!
�� ����� �	
"	 �,%" �	 ����	 

#

�� �+
�1� �,%" #  5� �� ��+ 
���"	 ���
�	 $���%�&�� ��*�� <�� ��%�5�	 ���
�	 
����� ��� ��� �� ��+ ;!�&�	 "	 �	 

�������	 ���+ @	 ����� �!/�*���	 �!����� 
���� �� 4(
���/	 6�/ ?%�&�	 �/�*���	 �� 4!�5��	 $�0� �� ��� 4	
���	 

;� 	 �!��� 4�� )0� 6�/	 �& 
 3��	� �& 
 @	 ���	� �!�& 
�	 �!�!����	 �!� ;�&� 4�5�� 6�/  

-8-3�	��� �	�	 &"	 �!%	
!��	: 

1-8-3? �&��	 ����"	�!/:� &	 �������	 ;� <! � ����	 
/����	)* W��()
 ��� ? �&� �!/����	 6�/ ��� ������ �� 

;��&� ����	 ,�! &	 �� &��	 �!/����"	 6��"	 X! ��� 27/10/2010 4� �,��� �	 &	 ��� ����!5�	 �!��&�	 )�	��	 

���!��� ���� �	>&	 4�&�	).�! &	� �� &��	 �!/����"	 !%���	� X! ��� 31/10/2010 4� �,��� �	 &	 ��� �	 ����"	 

�!%
��	 ( 1�%�� �+�!��	 �!%
��	 #
�����	 �� ����	).�! &	� �� &��	 �!/����"	 ������	 X! ��� 3/11/2010 4� �,��� �	 &	 

��� �	 ����	 
!
�� ����� �	
"	 �� $���%�&�	 �%'�	 ��������.��� )
,�	 �� ? �&��	 �"	�!/��� �� ��3!:�� �� �
� 

���,� �	 ����1 <!��� �	 ����"	 �	 ����!5�	 �!��&�	,) ���	 6�/ �
� ����� 
	 �	 �%!/ ����	 <! �� ����	 
/����	* 

�
�� 4,�,'� 4,�
/���� ��������,.) ���	 6�/ ��+����	 ���	 
+  ,�� ����� ��	
��	 �� ����	.�� �� �+��	 4>��	 �	 &" 

�"	�	 ��� ����!5�	� �� 
 �.) ���	 6�/ �
� �!��1 #>,&"	 �	�
"	� ��
�����	.   



 

3-8-2  �� &��	 �!�!2 �	 :�! &	 �	 ����"	 ����!5�	� �!�!2 �	 #
�����	 �� ����	 �� ��3!: 4�!�	 ��"	 X! ��� 7/11/2010 

4�� 8��� �	 &	 ����!5�	 �!��&�	 #
�����	 �� ����	 )����	 ��	9� 9����	 ���*"�� 6�	 �	��"	 ���!���	� ���� �	>&	 

4�&�	 #
�����	 �� ����	),4�!�	 �%���	 X! ��� 10/11/2010 4�� 8��� �	 &	  ����	 �%� ��	 )�%� �  ,��	 �!�& �	� �%� �� 

F0&�	) �	 ����	� �>	���	 (�>	���	 �����	 6�/ �* ���	 �5! ���� �!����	 #
������	� ����	�  )�+��	 6�/ ��� 4
5�	  ����	� 

�>	���	 �����	 ���� 42	�5�	),4�!�	 �����	 X! ��� 21/11/2010 4� 8��� �	 &	 �	 ����	 �/ ��	 �! ��	 �!/	 0�� �	 ����	� #�5�	 

�! �&'%"	 ��*�� �!/	 0�	 �!�& �	�,4�!�	 ;�	 �	 X! ��� 28/11/2010 4� 8��� �	 &	  ����	 �+�� �	 )�	 ��� � ��) $�0� 

�	 ����	 #�5�	 #>!���	 �/ ���� ��*�� �!/	 0�	 �!�& �	� ����	�,4�!�	 �����	 X! ��� 5/12/2010 4� 8��� �	 &	 �	 ����	 


!
�� ����� �	
"	 �� ��� #	
B��	 6�/ ���� �� ��	 �!* "	 ()�+��	 6�/ �!
!�	)9 ��&��	 9�! ���	 �& �
�	 �!���"	  .��* 

�	��& �
 �!���"	  .����), 4�!�	 �
���	 X! ��� 8/12/2010 4� 8��� �	 &	 �	 ����"	 
!
�� ����� �	
"	 �� ��� #	
B��	 6�/ 

�* �/ �>	���	 ) !��	 6�/ 9�* ���	 ���� 9��5�	 ���� 9#����	 9�	 �
�	 �& �
�	 �!���"	),4�!�	 ;����	 X! ��� 15/12/2010 

4� 8��� �	 &	 ���"	�	 � 
!
��� ����� �	
"	 6�/ �� ��	 #	
B��	 6�/ �1%� >'5�	 (>'5�	 9.���� >'5�	  .��*(  

3-9�2����	 �!2�1�"	:����	 ������	,)	 �%"	 A �!���	,����� )���"	 )S),����� ���� "	 �!���	 )��� !�). (��! ��	 

9A
!���	� 19999 101-160)  

4- � / �!���� 72��%�	 �,��+�%�� : 
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�!2�1�"	 

�	 !C���	 

� J ± F �                          

         4!�����	 

�!2�1�"	 

�	 !C���	 

�  ± F 

1 #�5�	 �! �&'%"	 

��*�� �!/	 0�	 

) ��) 

4.633 0.938 12 �+�� �	 )�!%��) 9.500 1.178 

2 #�5�	 �! �&'%"	 

��*�� �!�& �	 

) ��) 

1.850 0.268 13 �!�� )��	 )4�) 111.800 12.007 

3 #�5�	 #>!���	 �/ ���� 

��*�� �!/	 0�	 

) 	 �) 

9.000 3.937 14 �!��  
1�	 

)4�) 

91.800 11.043 

4 #�5�	 #>!���	 �/ ���� 

��*�� �!�& �	 

) 	 �) 

20.150 4.300 15 �!�� 
*��	 

)4�) 

30.600 4.087 



 

5 #�5�	 #>!���	 �/ ���� 

����* ����	 

) 	 �) 

18.700 2.907 16 �!�� 
/���	 

)4�) 

25.300 1.980 

6 �>	���	 �����	 

)�5! ���� #
������	) 

)�5!+
) 

1.899 0.676 17 �!�� ����	 )4�) 78.800 10.677 

7 �>	���	 �����	 

)�5! ���� �!����	)  

1.383 0.327 18 �!�� 0�'�	 )4�) 53.000 5.906 

8 �>	���	 �����	 6�/ 

��� 4
5�	 

1.497 0.456 19 �!�� <���	 )4�) 35.300 3.233 

9  �>	���	 �����	 ���� 

42	�5�	  

1.457 0.495 20 ��� 
*��	 )4�) 34.400 2.319 

10 �%� �  ,��	 �!�& �	� 

)�%� F0&�	 �� 

)�+��	) )4�) 

1.400 2.306 21 ��� 
/���	 )4�) 26.775 1.337 

11 �%� � F0&�	 

)A ���	) )4�)  

69.200 14.920 22 ��� )��	 )4�) 29.782 6.847 

23 ��� ) ��	 A����	 

)4�) 

46.700 6.848 31 ����� �	
"	 �� �	 �
�	 

6�/ �* �/ �>	���	 )�& 
) 

6.600 0.699 

24 ��� 0�'�	 )4�) 54.100 10.296 32 ����� �	
"	 �� �& �
�	 

�!���"	 6�/ �* �/ 

�>	���	 )�& 
) 

1.300 2.110 

25 ��� <���	 )4�) 35.740 4.254 33 ����� �	
"	 �� )�+��	 

6�/ �!
!�	 6�/ ���� 

�� ��	 �!* "	 )�& 
) 

3.125 1.623 

26 ��� 4
5�	 )4�) 24.100 1.142 34 ����� �	
"	 �� ��&��	 

�! ���	 6�/ ���� �� ��	 

�!* "	 )�& 
) 

5.300 1.085 

27 ��� ) ��	 ��'��	 91.500 1.663 35 ����� �	
"	 �� �& �
�	 7.850 1.022 



 

)4�) �!���"	  .��* 6�/ ���� 

�� ��	 �!* "	 )�& 
) 

28 ����� �	
"	 �� 

 !��	 6�/ �* �/ 

�>	���	 )�& 
) 

6.200 8.436 36 ����� �	
"	 �� �& �
�	 

�!���"	  .���� 6�/ ���� 

�� ��	 �!* "	 (�& 
) 

5.910 2.235  

29 ����� "	�	
 �� ���� 

��5�	 6�/ �* �/ 

�>	���	 (�& 
) 

5.300 1.032 37 ����� �	
"	 �� >'5�	  .���� 

6�/ �1%� >'5�	 (�& 
) 

5.177 1.142 

30 ����� �	
"	 �� ���� 

#����	 6�/ �* �/ 

�>	���	 (�& 
) 

4.900 1.159 38 ����� �	
"	 �� >'5�	  .��* 

6�/ �1%� >'5�	 )�& 
) 

3.249 1.874 
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!/	 0�	
� 

#�5�	 

#>!���	 

�/ ���� 

�*��
� 

�!�& �	 

#�5�	 

#>!���	 
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�*��
� 

����	 

�>	���	 

�����	 

! ����
�+ 

������	
#
  

�>	���	 

�����	 

! ����
�+ 

�!����	 

�>	���	 

�����	 
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�%� � 

,��	  
���	�
� 

�%� � 

F0&�	 

+�� �	
# 

!��
� 
��	
) 

 !��	 

6�/ 

0.102 0.11  0.180 0.771 0.466 0.143 0.862 0.65

5 

0.72

5 

0.27

4 

0.33

5 

0.2

03 



 

  �/
�* 

�>	���	 

���� 

��5�	 

0.522 0.824 0.497 0.661 0.735 0.542 0.682 0.40

0 

0.42

4 

0.27

0 

0.33

8 

0.4

35 

���� 

#����	 

0.520 0.694 0.198 -/637 0.295 0.404 0.744 0.23

7 

0.20

8 

0.60

4 

0.36

9 

0.2

88 

�	 �
�	 0.129 0.311 0.325 0.654 0.177 0.677 0.741 0.18

9 

0.42

7 

0.25

5 

0.92

1 

0.5

43 

�& �
�	 

�!��"	 

0.243 0.511 0.107 0.225 0.343 0.111 0.025 0.27

1 

0.42
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0.13
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0.22

2 

0.4
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0.13
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0.59
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0.22
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0.34
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0.69
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0.80
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0.26
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0.11
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0.43
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0.37
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0.25

8 

0.37

6 

0.7

42 

0.64

4 

���� 

��5�	 

0.46

0 

0.33

2 

0.09

1 

0.37

9 

0.69

8 

0.66

0 

0.25

8 

0.31

9 

0.52

2 

0.10

9 

0.38

8 

0.12

9 

0.7

10 

0.25

3 

���� 0.25

0 

0.11

7 

0.58

2 

0.24

8 

0.84

4 

0.87

2 

0.39

4 

0.60

8 

0.29

5 

0.39

9 

0.18
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0.34

8 

0.2

88 

0.55
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#����	 

�	 �
�	 0.18
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0.22

7 

0.19
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0.09

9 

0.14

4 

0.42

8 

0.55
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0.46
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0.60
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0.29

9 

0.45
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0.22
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0.7

49 

0.38

8 

& �
�	
# 

�!��"	 

0.19

2 

0.49

0 

0.33

3 

0.45

3 

0.10

9 

0.50

6 

0.32

9 

0.28

5 

0.20

7 

0.14

4 

0.08

2 

0.21

1 

0.3

25 

0.28

9 

*  �C�� ��!+ ) ) �!��
&�	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05)  

** ���%��� ������ �	
"	 �!�/	 ��& 
�	 �� (10) (4 	��1� 6�/ ��& 
 �� F��&� (10) ��& 
) 

*  �C�� ��!+ ) ) �!��
&�	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% (0.05) 

  

  

     �� ��� �%����� ��
&�� (3) �!�� �%� �� ���!: 

 J���%��� 72��%�� �1���	 �+��� ���  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 ������ �	
	 ��� �� ��	 �!���"	  6�/ 

�* �/ �>	���	 4� �1���	 6�	 �� ���!: J���%���  !��� 6�/ �* ���	:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C�%�	 )#�5�	 #>!���	 

�/ ���� ��*�� 9�!�& �	 �>	���	 �����	 ���� 942	�5�	 �>	���	 �����	 6�/ �* ���	 ��5! ��� 9�!����	 �%� �  ,��	 

9�!�& �	� �!�� 90�'�	 �!�� 9<���	 ��� 94
5�	 ��� ) ��	 ��'��	) �!�� ����� �	
	 � �  !��	 6�/ �* �/ �>	���	 

0	 �C�� 4!+ ) ) �������	 (0.7719 0.6559 0.8629 0.7259 0.6939 0.8019 0.7429 0.644) 6�/ ��	���	 �(� 

�,� 4!+  �	 �� ) ) �!��
&�	 �C����	 (|0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05)  

 J4
/ 
�&� �+�/ ���� 	 �!� �	 !C���	 )#�5�	 �! �&'%"	 9�!/	 0�� #�5�	 �! �&'%"	 9�!�& �� #�5�	 #>!���	 �/ ���� ��*�� 

9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 6�/   ���	�* �5! ���� 9#
������	 �%� � 9F0&�	 9�+�� �	 

�!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 9����	 ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ��� 

) ��	 9A����	 ��� 90�'�	 ��� <���	) 6�/ ��	���	 0	 �C�� 4!+ ) ) �������	 (0.1029 0.1119 0.1809 0.4669 

0.1439 0.2749 0.3359 0.2039 0.1379 0.5959 0.2219 0.3499 0.2699 0.1139 0.4309 0.3709 

0.2589 0.376) �(� �,� 4!+  C1	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� 

(0.05) ��� �
! 6�/ 4
/ 
�&� �+�/ ���� 	 �!�%��.  J���%��� � �� ���� ��5�	:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 



 

)#�5�	 �! �&'%"	 ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 

�����	 �5! ���� 9�!����	 �!�� 90�'�	 �!�� 9<���	 ��� 4
5�	) 0	 �C�� ��!+ ) ) �������	 (0.8249 0.6619 0.7359 

0.6829 0.6989 0.6609 0.710) �!�� ����� �	
	 ���� ��5�	 �,�� 4!+  �	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 


%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05)  J4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 

9�!/	 0�	 #�5�	 #>!���	 �/ ���� �*��� 9�!/	 0�	 �>	���	 �����	 �5! ���� #
������	 6�/ 9�* ���	 �>	���	 �����	 ���� 

942	�5�	 �%� �  ,��	 9�!�& �	� �%� � 9F0&�	 9�+�� �	 �!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 

9����	 ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ) ��	 ��� 9A����	 ��� 90�'�	 ��� 9<���	 ��� ) ��	 ��'��	). 0	 

�C�� ��!+ ) ) �������	 6�/ ��	���	 (0.5229 0.4979 0.5429 0.4009 0.4249 0.2709 0.3389 0.4359 

0.4609 0.2329 0.0919 0.3799 0.2589 0.3199 0.5229 0.1099 0.3889 0.1299 0.253) �(� �,� 4!+ 

 C1	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 
%/ �&  �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 4
/ 
�&� 

�+�/ ���� 	 �!�%��J���%��� � �� ���� #����	:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 

9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 �>	���	 �����	 6�/ �* ���	 �5! ���� 	9�!���� �!�� 90�'�	 �!�� <���	) 

�!�� �	
	 � � ���� #����	 0	 �C�� ��!+ ) ) �������	 (0.6949 0.6379 0.7449 0.8449 0.872) 6�/ ��	���	 �(� 

�,� 4!+  �	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 
�&� 

�+�/ �� 	�!�%�� ��. J 4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 #>!���	 

�/ ���� ��*�� 9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 6�/ �* ���	  �5! ���� 9#
������	 �>	���	 

�����	 ���� 942	�5�	 �%� �  ,��	 9�!�& �	� �%� � 9F0&�	 9�+�� �	 �!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 

9
/���	 9����	 �!�� ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 

��� ) ��	 ��'��	) �!�� ����� �	
	 � � ���� #����	 0	 �C�� ��!+ ) ) �������	 (0.5209 0.1989 0.2959 

0.4049 0.2379 0.2089 0.6049 0.3699 0.2889 0.2509 0.1179 0.5829 0.2489 0.394� 0.6089 

0.2959 0.39990.181� 0.3489 0.2889 0.558) 6�/ ��	���	 �(� �,� 4!+  C1	 �� ��!+ ) ) �!��
&�	 �C����	� 

(0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 4
/ 
�&� �+�/ ���� 	 �!�%��. J. ���%��� � �� 

�	 �
�	 6�/ �* ���	:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 (#�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 �>	���	 �����	 6�/ 

�* ���	 �5! ���� 9#
������	 �>	���	 �����	 6�/ �* ���	 �5! ���� 9�!����	 9�+�� �	 ��� 4
5�	) �!�� ����� �	
	 � � 

�	 �
�	 6�/ �* �/ �>	���	 0	 �C�� 4!+ ) ) �������	 (0.6549 0.6779 0.7419 0.9219 0.749) 6�/ ��	���	 �(� 

�,� 4!+  �	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 
�&� 



 

�+�/ ���� 	 �!�%��. J4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 �! �&'%"	 

��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 ���� 

42	�5�	) �%� �  ,��	 9�!�& �	� �%� � &�	9F0 �!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 9����	 

�!�� 90�'�	 �!�� 9<���	 ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 

) ��	 ��'��	) �!�� ����� �	
	 �	 �
�	 6�/ �* �/ �>	���	 0	 �C�� 4!+ ) ) �������	 (0.1299 0.3119 0.3259 

0.1779 0.1899 0.4279 0.2559 0.5439 0.1889 0.2279 0.1919 0.0999 0.1449 0.4289 0.5509 

0.4619 0.6019 0.2999 0.4559 0.2229 0.388) 6�/ ��	���	 �(� �,� 4!+  C1	 �� ��!+ ) ) �!��
&�	 �C����	 

(0.632) 
%/ �& 
(0.05) ��3 %��ى� �	��(8) 4 � !�  ��� �
! /6� 4
/ 
�&� �+�/ ���� 	 �!�%��.  

 J���%���  � �� �& �
�	 �!���"	:4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 (#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 

�! �&'%"	 ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 5�	#�  #>!���	 

�/ ���� ��*�� 9����	 �>	���	 �����	 6�/ �* ���	 �5! ���� �!����	 9#
������	 �>	���	 �����	 6�/ �* ���	 �5! ���� 

9�!����	 �>	���	 �����	 ���� 942	�5�	 �%� �  ,��	 9�!�& �	� �%� � 9F0&�	 9�+�� �	 �!�� 9)��	 �!�� 9 
1�	 �!�� 

9
*��	 �!�� 9
/���	 �!�� 9����	 �!�� 90�'�	 �!�� 9<���	 ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ��� ) ��	 

9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 ��� ) ��	 ��'��	) �!�� ����� �	
	 � � �& �
�	 �!���"	 6�/ �* �/ 

�>	���	 0	 �C�� 4!+ ( ) �������	 (0.2439 0.5119 0.1079 0.2259 0.3439 0.1119 0.0259 0.4239 0.2719 

.1329 0.2229 0.4489 0.1929 0.4909 0.3339 0.4539 0.1099 0.5069 0.3299 0.2859 0.2079 0,1449 

0.0829 0.2119 0.3259 0.289) �(� �,� 4!+  C1	 �� ��!+ ( ) �!��
&�	 �C����	� (0.632) 
%/ �& 
 �! � (8) 

4��	� ���% 3�� (0.05) ��� �
! 6�/ 4
/ 
�&� �+�/ ���� 	 �!�%��. 

��
&�	 (4): ������ ���� "	 �!� ����� �	
"	 �!� �� ��	 �!���"	 6�/ ���� �� ��	 �!* "	 ���  1�%/ �+�!��	 �!%
��	 

����!5�	� �!��&�	 )�	��	 ���!���) #
�����	 �� ����	. 
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"	 ��  
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 ��	�� 

6�/ 

���� 

�� ��	 

�!* "	 

/	 0�	
�! 

�!�& �	 �!/	 0�	 �!�& �	 ����	 

)�+��	 

6�/ 

�!
!�	 

0.24

3 

0.144 0.277 0.375 0.442 0.19

7 

0.41

5 

0.28

7 

0.11

9 

0.507 0.34

4 

0.

45

5 

��&��	 

�! ���	 

0.82

1 

0.447 0.742 0.775 0.691 0.11

7 

0.25

7 

0.68

7 

0.58

5 

0.744 0.67

7 

0.

41

8 

�& �
�	 

	�!���" 

 .��* 

0.27

9 

0.648 0.774 0.825 0.772 0.31

4 

0.65

4 

0.84

3 

0.64

4 

0.801 0.43

2 

0.
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�& �
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�!���"	 

 .���� 

0.15

5 

0.392 0.654 0.755 0.668 0.41
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)�+��	 

6�/ 

�!
!�	 

0.15

4 

0.21

8 

0.47

7 

0.32

5 

0.13

2 

0.540 0.08

0 

0.01

2 

0.11

7 

0.

28

5 

0.18

9 

0.09

5 

0.14
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��&��	 

�! ���	 

0.52
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0.65

5 

0.19

2 

0.33
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0.18

2 

0.448 0.08
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0.72
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0.12
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0.
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4 

0.59
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0.43
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0.18
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�	
# 

���"	
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 .��* 

0.18
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0.27
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0.22

0 

0.30
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0.34
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0.125 0.47
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0.65

4 

0.18
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0.
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7 

0.44

7 

0.30

7 

0.28
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���"	
�!  .���� 

0.69
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0.85
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0.28

7 

0.70

4 

0.17
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0.373 0.18
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0.66
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0.17

8 

0.

33
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0.27

7 

0.17
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0.09
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*  �C�� ��!+ ) ) �!��
&�	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���%  .�� (0.05)  

**  4� �	 &	 �	 ����	 �>	���	 ���	 4� �(
!
�� �� ��+ #
���	 �	 ���	 ���	� ?��%�� ;� $!%� �	
"	 �������� � ��	. 

 �� ��� �%����� 
&���� (4) ���%��� 72��%�� �1���	 �+��� ���  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 

������ �	
	 ��� �� ��	 �!���"	 6�/ ���� �� ��	 �!* "	. 

���%��� � �� )�+��	 6�/ �!
!�	:4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 9�!/	 0�� #�5�	 �&'%"	�!  

9�!�& �� #�5�	 #>!���	 �/ ���� 9�!/	 0�� #�5�	 #>!���	 �/ ���� 9�!�& �� #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 



 

6�/ �* ���	 �5! ���� 9#
������	 �>	���	 �����	 6�/ �* ���	 �5! ���� 9�!����	 �>	���	 �����	 ���� 942	�5�	 �%� �  ,��	 

9�!�& �	� �%� � 9F0&�	 9�+�� �	 �!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 9����	 �!�� 90�'�	 

�!�� 9<���	 ��� 9
*��	 ��� 9
/���	 ��� 9)�	 ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 ��� 

) ��	 ��'��	) �!�� ����� �	
	 � � )�+��	 6�/ �!
!�	 6�/ ���� �� ��	 �!* "	 0	 �C�� ��!+ ) ) �������	 

(0.243, 0.1149 0.2779 0.3759 0.4429 0.1979 0.4159 0.2879 0.1199 0.5079 0.3449 0.4559 

0.1549 0.2189 0.4779 0.3259 0.1329 0.5409 0.0809 0.0129 0.1179 0.2859 0.1899 0,0959 

0.147) 6�/ ��	���	 �(� �,� 4!+  C1	 �� ��!+ ) ) �!��
&�	 �C����	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� 

(0.05). 

���%��� � �� ��&��	 �! ���	:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 #>!���	 

�/ ���� ��*�� 9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 �5�	 #>!���	 �/ ���� ��*�� 9����	 �%� �  ,��	 

9�!�& �	� 9�+�� �	 �!�� 9)��	 �!�� 9
/���	 ��� )�	) �!�� ����� �	
	 � � ��&��	 �! ���	 6�/ ���� �� ��	 

�!* "	 0	 �C�� ��!+ ) ) �������	 (0.8219 0.7429 0.7759 0.6919 0.6879 0.7449 0.67790,655 , 

0.725) �(� �,� 4!+  �	 �� ��!+ ) ) �!��
&�	 �C����	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 

6�/ 
�&� �+�/ ���� 	 �!�%��.   J4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!�& �	 �>	���	 

�����	 �� )�+��	 6�/ ��� 94
5�	 �>	���	 ����	� ���� 942	�5�	 �%� � 9F0&�	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9����	 

�!�� 90�'�	 �!�� 9<���	 ��� 9
*��	 ��� 9
/���	 ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 ��� 

) ��	 ��'��	) �!�� � � ��&��	 �! ���	 6�/ ���� �� ��	 �!* "	 0	 �C�� 4!+ ) ) �������	 (0.4479 0.1179 

0.2579 0.585� 0.4189 0.5259 0.1929 0.3349 0.1829 0.4489 0.0859 0.1229 0.4849 0.590� 

0.4339 0.188) 6�/ �(� ��	���	 4!+ �,�  C1	 �� ��!+ ) ) �!��
&�	 �C����	 (0.632) 
%/ �& 
 �! � (8) 4��	� 

���% 3�� (0.05) ��� �
! 4
/ 6�/ 
�&� �+�/ ���� 	 ��!�%�.  

���%��� � �� �& �
�	 �!���"	  .��*:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!�& �	 #�5�	 

#>!���	 �/ ���� ��*�� 9�!/	 0�	 #�5�	 #>!���	 �/ ���� ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 

�����	 ���� 2	�5�	94 �%� �  ,��	 9�!�& �	� �%� � 9F0&�	 9�+�� �	 ��� )�	) �!�� ����� �	
	 � � �& �
�	 �!���"	 

 .��* 6�/ ���� �� ��	 �!* "	 0	 �C�� 4!+ ) ) �������	 (0.6489 0.7449 0.8259 0.7729 0.6549 0.8439 

0.6449 0.8019 0.654) 6�/ ��	���	 �(� �,� 4!+ �� �	 ��!+ ) ) 	�!��
&� �C����	� (0.632) 
%/ �& 
 �! � (8) 



 

4��	� ���% 3�� (0.05).  J4
/ 
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 �>	���	 �����	 

6�/ ��� 94
5�	 �!�� 9)��	 �!�� 9 
1�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 9����	 �!�� 90�'�	 �!�� ��	9<� ��� 

9
*��	 ��� 9
/���	 ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 ��� ) ��	 ��'��	) �!�� ����� �	
	 

� � �& �
�	 �!���"	  .��* 0	 �C�� 4!+ ) ) �������	 (0.2799 0.314� 0.4329 0.5179 0.1859 0.2779 

0.2209 0.3019 0.3449 0.1259 0.4709 0.1889 0.5679 0.4479 0.3079 0.287) 6�/ ��	���	 �(� �,� 4!+ 

 C1	 �� ��!+ ) ) �!��
&�	 �C����	� (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 4
/ 
�&� 

�+�/ ���� 	 �!�%��.  J���%��� � �� �& �
�	 �!���"	  .����:
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 	#>!��� �/ ���� 

��*�� #�5�	 9�!/	 0�	 #>!���	 �/ ���� ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 ���� 

942	�5�	 �%� �  ,��	 9�!�& �	� �%� � 9F0&�	 �!�� 9
*��	 �!�� 9
/���	 �!�� 90�'�	 ��� )�	) �!�� ����� �	
	 

� � �& �
�	 �!���"	  .���� 6�/ ���� �� ��	 �!* "	 0	 �C�� 4!+ ) ) �������	 (0.6549 0.755, 0.6689 

0.7029 0.7359 0.7789 0.6979 0.8549 0,704 , 0.662) 6�/ ��	���	 �(� �,� 4!+  �	 �� ��!+ ) ) �!��
&�	 

�C����	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 
�&� +�/� ���� 	 �!�%��.  J4
/ 
�&� 

�+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 �! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 �! �&'%"	 ��*�� 9�!�& �	 �>	���	 �����	 �� 

)�+��	 6�/ ��� 94
5�	 9�+�� �	 �!�� 9)��	 �!�� 9 
1�	 �!�� 9����	 �!�� 90�'�	 �!�� 9<���	 ��� ���9
*��	 

���	9
/ ��� ) ��	 9A����	 ��� 90�'�	 ��� 9<���	 ��� 94
5�	 ��� ) ��	 ��'��	) �!�� ����� �	
	 � � �& �
�	 

�!���"	  .���� 0	 �C�� 4!+ ) ) �������	 (0.1559 0.3929 0.4109 0.0859 0.3259 0.2579 0.2879 0.0749 

0.1789 0.3739 0.1849 0.1789 0.3339 0.2779 0.1759 0.094) /6� ��	���	 �(� �,� 4!+  C1	 �� ��!+ 

) ) �!��
&�	 �C����	 (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3�� (0.05) ��� �
! 6�/ 4
/ 
�&� �+�/ ���� 	 A�%�� 

��
&�	 (5): �!�! ������ ���� "	 �!� ����� �	
"	 ���� �� ��	 �!���"	 6�/ �1%� >'5�	 �� $���%�&�	 �%'�	 

�������� ��� ���  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 )�	��	 ���!���) #
�����	 �� ����	. 

        

         

   

����� 

��� "	
� 

#�5�	 

  �&'%"	
�! 

�!/	 0�� 

#�5�	 

  �&'%"	
�! 

�!�& �� 

#�5�	 

#>!���	 

/ ����
# 

/	 0��

#�5�	 

	#>!��� 

/ ����
# 

�!� �� 

#�5�	 

#>!���	 

�/ ���� 

�*��
� 

 >	���	
� 

�����	 

6�/ 

��� 

 >	���	
� 

�����	 

���� 

42	�5�	 

�%� � 

 ,��	 

& �	�
�!� 

�%� � 

F0&�	 

�� �	
�+ 

�!�� 

)��	 

�!�� 


1�	
   

!��
� 
��	

* 



 

\ 

 ����
� 

�	
"	 

���� 

� ��	
� 

6�/ 
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>'5�	 

�! ����	 4
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 .���� 

0.801 0.647 0.78

2 

0.69

4 

0.815 0.17
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0.70
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0.74
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0.50
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0.48
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0.29
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0.25
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0.1
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 .��* 

0.501 0.242 0.30

9 

0.11
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0.229 0.30
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>'5�	  .���� 0.74
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0.47
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0.16
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0.20
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0.247 0.19
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0.84
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0.51

7 

0.75

8 

0.84

2 

0.45
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0.647 

>'5�	  .��* 0.34

7 

0.50

7 

0.15
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0.32
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0.185 0.47
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0.51
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0.11
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0.24
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0.39
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* �C�� ��!+ ) ) 	�!��
&� (0.632) 
%/ �& 
 �! � (8) 4��	� ���% 3L�� (0.05) 

**  4� 
!
�� �	 ����	 �>	���	 <�� ��  ��	 8!�	 #
���	 �	 ���	 ��� ?��%�! ;� $!%� �	
"	   

�� ��
&�	 (5) �!�� �%� �� ��!:  

* ���%��� �+��� ���  1�%/ �+�!��	 �!%
��	 ����!5�	� �!��&�	 ������ �	
	 ��� �� ��	 �!���"	 6�/ >�,& �1%� 

>'5�	 �������� �!�� �%� �� ���!:  J���%��� >'5�	� ��  .���� 6�/ �1%� >'5�	:J
�&� �+�/ ���� 	 �!�%�� �!� �	 !C���	 )#�5�	 

�! �&'%"	 ��*�� 9�!/	 0�	 #�5�	 �! �&'%"	 ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9�!/	 0�	  �5�	# #>!���	 

�/ ���� ��*�� 9�!�& �	 #�5�	 #>!���	 �/ ���� ��*�� 9����	 �>	���	 �����	 ���� 942	�5�	 �%� �  ,��	 9�!�& �	� �!�� 

9
/���	 ��� 9)�	 ��� 90�'�	 ��� 9<���	 ��� ) ��	 ��'��	) �!�� ����� �	
	 � � >'5�	  .���� 6�/ �1%� >'5�	 0	 

�C�� 4!+ 0) (������	�( 0.80)9 0.6479  0.7829 0.6949 0.8159 0.7099 0.7479 0.7409 0.8429 0.7589 

0.8429 0.647) 6�/ ��	���	 �(� �,� 4!+  �	 �� ��!+ ) ) �!��
&�	 �C����	 (0.632) 
%/ �& 
 �! � (8) 4��	 ���% 

3�� (0.05) ��� �
! 6�/ 
�&� <� � �!�%��. J4
/ 
�&� <� � �	0 ��"
 �!�%�� �!� �	 !C���	 )�>	���	 �����	 �� 
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