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Mental Preparation of Iranian Elite Athletes 
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Sport Science Research Institute (SSRI) 

Abstract 
The purpose of the present study was to describe the state of mental preparation in Iranian 
elite athletes. Ottawa Mental Set Assessment Tool-3 to measure mental skill, Levenson test to 
measure attribution, Sport Motivation Scale to measure sport motivation, and Sheared test to 
measure mental toughness were administered on 295 athletes who attended various national 
team camps during year 2013. The results indicated that standard scores for basic mental 
skills were high, but for psychosomatic skills and cognitive skills were moderate. The Locus 
of Control for most athletes was internal. Both Internal and External motivation scores for 
most athletes were high and the score for amotivation was low. Standard scores for all 
components of mental toughness were average and above. Totally, it can be concluded the 
state of Attribution and Motivation is appropriate in Iranian elite athletes. They need to be 
educated in mental toughness concerns. Designing training programs for psychosomatic and 
cognitive components of mental skills seems also necessary.  
Key words: Motivation, Locus of Control, Attribution, Mental Toughness, Elite Athlet
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)2009 (	� ���� ,�	7 ��O  ��'  3*2�  1Q�� ���P.  ��

                                                                 
2. Locus of Control 
3. Sport Mental Toughness Questionnaire 
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����'5 #	�	7� )2010 (��� �*'    �� �� +�	01*2� 	*� �� ��
��� 3!4# 9���' �1?�(1 ��� |J	� ��'  ��*1?�2 5

��� 3!4#�'  �� ��1?�83/0 � ��� |J	��'  �*1?�( 

��**�( S��	**� ��	**2� 85/0 ��**�( S��	**� **�	q1J�� 

����87/0 ��� �( S��	�  b���85/0    *7 ���� 32�
0�� +��� �	I#� ��� �����' ��1?�(  �*2��   *�	#

�� �	� .��  ����*�  ��� �*�	
 �*'  ��*�(   N*2��

�	2�� 	� ��'	' �2��  *�	# ��  r*'�O S� Y�*�  j'�*� 

(	**08� o	**!#��7  !**2	?� �  **� j**���� (��**� +��**J 

<	�=� (	� 5�	��@O� (��'	� �  56�*1�7 80/05 79/0 
� 76/0  � 32� �� .  

L�+�'��* ���8� 3�$ ���� �TW�� 

>X��� I�3  :3/\ ��	'��� .�	/� (	� �#��� 

���	����� �� �2��T�	# 34���  2 )#����- 9�� � 
5���	�@� 2001 (+�	012� �  7 (���� 48 6�V2 

)�	/k 6�V2 (��� �� +��J <	�=� (32� � 12 

.�	/� �#��� �� ��  2 +��� �G�� .�	/� (	� �#��� 

 '	� )�� 5��':� �	@1-�  � {0# � p/S�4(5 

.�	/� (	� ���� ��� )��7��  � 5<�12� 6�1�7 
5<�� $��� (�	2 � (��#� �#���5  (� .�	/� (	� 

�1J	�� )5(�	2�'�q� Y'�@� 5���� 5:7�@� :7�@��	� 

� b�O (:'� �1�	P� (+��#� (��� �� �7. Y'� 

�2��  �	# (���� .	!� �#��� 68/0 	� 88/0 � �'	'	� 

78/0 	� 96/0 32� )#���� 9�� � ���	�@�65 
2001( ..	!� �#��� �2��T�	# �2�	Q �� <	2� 

����� (	08� o	!#��7 Y�� 37/0 	� 71/0 � �'	'	� �� 

	� +�	012� �� 9�� �����-����� �%� 64/0 	� 92/0 

9��:� � � H'	1# �	I# ���  7 32��'� �2�	Q 

                                                                 
1. Content Validity Ratio (CVR) 
2. Content Validity Index (CVI) 
3. Ottawa Mental Set Assessment Tool 
4. Commitment 
5. Activation 
6. Durand-Bush et al. 

�2��T�	# 34���  2 (��� �%�2 .�	/�(	� 
�#��� ���	����� �#��'� � ��w �#��'� �� �'��� � 

�'	'	� �!2	�� �����J�� 32� )�1S�� 5��0�� 2006.(  

L�+�'��* ��Y)Z� 3"+: :�� g' �2��

T�	# r=?�  1J	2 (��� 3J	�� ���'� (	� (��Q 

���	����� +�	012� � .Y'� ���'� 	� ,�	�  '�� 

�'	� >�	��� 5Y2 5.d�q?� T=�	2 3p�8	SQ �qq"� 
�� Y'� 5 1�� � T=�	2 3'�e- �� F�� �tG� ���. 
  

F"�" ��"+�3 

�1�� >�@# �� �0# �� ��  08V�  � ��O �12� �� �� 

�2�� �	#  !2	?� � .{h2 3/\ +��� (����� 

����� ��	
 g' T?0� +��14� ,47� �	%'� 

'��� �  � g'�� �� .��0# �0'�� �	q1J� +��� � 
� {h2  �G7 .	-dtO� ��\�� �� �2�� �	# 	� 

),�	� .	q"I� (��Q � .��@# j47 +� �� 

g'�� �� �"��'� 	� (3!� '���.  

�4=�[ ���#3 

|J	� (	� �	�� �0���� )�5Y�;#	� �5 #	�  ���?#�

� ���#	12� (...��� ��U��  ��� �2��� ��	��� ���� 

� ���	������#��' ���	����� �  !"#�#��' ���� 
+�	012� ���P 3Q�� .5Y��Z@� �� .��@# ���#	12� �� 

(���  =!O (�� ���Q� �� �� ���'� �  � ��U�� 

T4'	=� ��S� ���Q� ��\�� �� �� 5 =!O �� ����� �J 

�� +�	012� �.  

\��T*   

|J	� (	� �0���� N!��� 	� �	�� 6�1�7 

���	����� �� 6�\ 1  }��� +� 32� .Y'��� 5<	2� 
�� <	�=� [!�� 6�1�7 �#��� Y�;#	�� � ���?#� �	�S� 

 S�	\ ����� 	� 26/3±81/25 �� �	� .Y'���	�� TX=# 

9�� 29 Y'�1/� +�@# (� 32�  7 3�2	4
 � ���'� 
) � j���� (����� 	� 91/0 � 90/0 ���� �  � ����- >�@# 



6  ���� ���	�
�  ���� ����� ����13 ������ 1394  

K	� �� Y'� <	�=� ��40� �� ��� .�� Y'� �� (���Q� 
 7 >�@# 29  � K	� �� <	�=� 6�1�7 �#��� 3Q	'�� 

��7 �� �� <	�=� >�@# �'K	� j47 +��7 5#� � [!�� 

NG4� 6�1�7 �� 	� �#��� 32� . � Y�@� 5j���� 
X=#T 9�� (��� [!�� 6�1�7 ���Q� NG4� 19 � (��� 

[!�� 6�1�7 {#	� 22 32� .  
S�,K 1. �W� �$3 �4=�]� ��&� S+T�0 �" ����&��� I()*  

�W�  

��&� S+T�0  
"�,�=  ^_�,` F+�*  +a0�,` F+�*  b�R*���  c�+-*� �����  

�*��"  295  16  30  81/25  26/3  

"�+:� d7X�  295  6  30  60/14  35/4  

5*�  295  7  29  66/17  40/4  

  

H'	1# T4'	=�  2 T=!O [!�� 6�1�7 :�# �� 6�\ 2 

 }��� +� 32� .H'	1# �	I# �� ��  7 86 ��� 
���	����� [!�� 6�1�7 �#��� #��� � T4'	=�  2 

T=!O [!�� 6�1�7 :�# .�	0� (���	�S� �� �	I# �� �� 

)01/0P< .(����@# 1 :�# >�?# ['���  �#����Q  2 

T=!O [!�� 6�1�7 �� �� ���	�����  !"# �	I# 
�� ��.  

  

S�,K 2 .�J��'X *���+:� ����&��� �" I� J��e� N(�� S+T�0 �9 *���+:� "�+:� I���K  

�W� �*���+: +$ IJ(Q   

N(�� S+T�0  
�*���+:  

�*���+: 

�(X*  

,��" �*���+: 

�(X*  
�W �" 'K�" 

3"��# 
3��"���� 

�*��"  254  86/0  86 ���  33/383  2  0001/0  

"�+:� d7X�  10  04/0  4 ���  

5*�  31  10/0  10 ���  

 

��"4�* 1 .="�,� "�+:� ��+_ IT:+! �" +$ ']	4� ��N(  S+T�0  
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Y��Z@� Y�;#	�� � ���?#� ���#	12�  08�� (	� [!�� 
6�1�7 ���	�����  � g��0�  1�� ����� �� 6�\ 

3  }��� +� 32�.  

  
S�,K 3 .��R*��b � c�+-*� "��,*�T�� I]	4� �$3 N(�� S+T�0 ����&��� I9 &]=�g IT� ����  

5*�  "�+:� d7X�  �*��" 
']	4� 3�$ N(�� S+T�0  

IT� 3�$ ����  

1.24±3.22 1.31±2.38 1.35±3.46 6	!��Q 

1.19±2.35 1.01±2.38 1.13±2.61 	�� 

1.34±2.99 1.45±2.55 1.78±3.11 �G����� 

1.24±3.23 1.62±2.98 1.12±3.46 6	!1�4� 

1.15±3.55 1.76±2.38 1.45±2.72  J�k�� (���2 

1.11±3.08 1.09±2.46 1.12±3.91 6	!�8�� 

1.24±3.21 1.31±2.47 1.35±3.69 6	��� 

1.65±3.33 1.41±2.66 1.59±3.66  #	J��� (� – �#��G/� 

1.13±2.86 1.34±2.35 1.45±2.90  #�� (����� 

1.20±2.90 1.34±2.32 1.49±3.17 �#���� 

1.63±2.94 1.39±2.64 1.53±3.35 �� � �#��� 

1.48±2.75 1.43±2.42 1.62±2.97 �1I7 

1.52±3.05 1.81±2.65 1.75±3.31 3��2� 

1.34±3.15 1.52±2.36 1.28±3.25 ��I@� (�	� 

1.83±3.08 1.41±2.51 1.79±3.41 H#�X� 

1.21±3.16 1.30±2.50 1.45±3.33 {7�� 

1.64±2.73 1.49±2.46 1.74±3.09  ���	7 

1.49±3.83 1.34±2.62 1.61±3.29 6	!4�� 

1.65±3.33 1.43±3.16 1.71±3.66 6	!1Q	2 

1.16±2.76 1.37±2.47 1.49±3.14 ���� 

1.56±3.14 1.18±2.65 1.85±3.31 ��2� 

0.09±3.01 0.11±1.83 0.21±2.83 �!��� 

9:�;#� ����� ���	����� �� 30� T08�� ��:�;#�  

���� �2��� ���P 3Q�� .6�\ 4 5,P�
 �M7�
 

5+�@# Y�;#	�� � ���?#� �	�S� .��@# ���	����� 

 !"# �� �� 30� T08�� ��:�;#� �	I# �� �� .�� 
+��J <	�=� 9:�;#� �#��� 5,7 Y�;#	�� � ���?#� 

�	�S�  S�	\ ����� 	� 58/12±63 �� �	� .�� Y'� �� 

 X=# 9�� 73 Y'�1/� +�@# (� 32�  7 3�2	4
 � 

���'� ) � j���� (����� 	� 93/0 � 91/0 ���� .�� Y'� 

�� (���Q�  7 +�@# 73  � K	� 3Q	'�� ��7 �� <	�=� 

9:�;#� �#��� +�@# �'K	� j47 +��7 #� .�� +��J 

<	�=� 9:�;#� �#���� 5,7 Y�;#	�� � ���?#� �	�S� 

 S�	\ ����� 	� 61/11±56 �� �	� .�� Y'� ��  X=# 
9�� 68 Y'�1/� +�@# (� 32�  7 3�2	4
 � ���'� 

) � j���� (����� 	� 93/0 � 91/0 ���� .�� Y'� �� 

(���Q�  7 >�@# 68  � K	� 3Q	'�� ��7 �� <	�=� 

9:�;#� �#���� >�@# �'K	� j47 +��7 #� .  
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S�,K 4 .�W� �$3 �4=�]� >	�` �$3 R*���� �" ����&��� I()*  

�W�  

C��R*�  
"�,�=  

^_�,` 

F+�*  

+a0�,` 

F+�*  
b�R*���  

c�+-*� 

�����  

C��R*� �*��" )^0 (  295  23  84  78/63  58/12  

C��R*� �*��" 3�+9 bTX*�"    295 6  28  07/20  82/4  

C��R*� �*��" 3�+9 �+K� �"+0  295 6  28  50/22  67/4  

C��R*� �*��"  3�+9 I9+j= 

��j�$  

295 6  28  21/21  81/4  

C��R*� �*�+�9 )^0 (  295 24  84  38/56  61/11  

C��R*� �*�+�9 +�D�"4W   295 7  28  97/17  65/3  

C��R*� �*�+�9 ���" ��&: F,  295 6  28  77/20  41/4  

C��R*� �*�+�9 .�k�= �*�+�9  295 4  28  62/17  62/5  

�9 ���R*�  295 2  27  71/9  32/5  

 � ��U�� `�� �1/� ['��� ���Q� �� .	=!O  2  #	� 

5F7 5N2�1� � �	'� �� ���'� 5��:�;#� �� .��@# 

���#	12� �� +�	012� � .(���Q�  7 .��@# �� �'� 

99/39  3Q	'�� 5#��7 �� �� 38	
 ��:�;#� +�@# ( 
�@7 3Q	'�� �� ��7 .(���Q�  7 .��@# �� 40 	� 

99/59 �� 3Q	'�� 5#��7 �� �� 38	
 ��:�;#� 

+�@# ( �X2�1� 3Q	'�� �� x��7 � (���Q�  7 +�@# 

�� (K	� 60 3Q	'�� 5#��7 �� �� 38	
 ��:�;#� 

>�@# �'K	� 3Q	'�� +��7 #� .6�\ �'� � ,��(	� 

�'� ��� �#����Q �!4# ���	�����  !"# �� �� $�7 

�� .	=!O �� �	I# �� �� . 
6�\ 5 � ����@# 2 �#����Q � ��� �#����Q �!4# 

���	����� �� �� �� g' �� 38	
 (	� ��:�;#� 
�	I# �� �� .H'	1# �	I# �� �� ��:�� 9:�;#� 

�#��� � �#���� ���	�����  !"# �� 
 N2�1� 	' 

��K	� �� N2�1� 532� 	� Y'� 6	
 �� ��:�;#� ���'	� 

#��� .��S'  � ���	!- ��:�� 9:�;#� ���	����� 

�1I�� �� �� ��:�;#� �� 	� 32�.  
6�\ 5 .��;#	�Y .��@# �� 38	
 	�( ;#���:� ���	�����  !"# � ��� #���Q� !4#� ���Q� �� ��  =!O  

�W�  
C��R*�  

b�R*��� ��+�* �=  
�" ����&���  

,��" �*���+: �(X* 
��+�* �= )0 �= 99/39(  

.0  

,��" �*���+: �(X* 
��+�* 

�= )40 �= 99/59(  
d�4T�  

,��" �*���+: �(X* 
��+�* �= )60 I9 l�9(  

"���  

C��R*� �*��" )^0 (  43/57  %)1 (2  %)63 (118  %)37 (111  
C��R*� �*��" 3�+9 bTX*�"    53/55  %)2 (5  %)74 (224  %)24 (72  
C��R*� �*��" 3�+9 �+K� 

�"+0  
84/58  %)1 (3  %)49 (147  %)50 (151  

C��R*� �*��"  3�+9 I9+j= 
��j�$  

07/57  %)1 (3  %)64 (192  %)35 (106  

C��R*� �*�+�9 )^0 (  95/53  %)1 (2  %)86 (260  %)13 (39  
C��R*� �*�+�9 +�D�"4W   68/52  %)1 (2  %)96 (291  %)3 (8  
C��R*� �*�+�9 ���" ��&: 

F,  
49/56  %)1 (2  %)68 (206  %)31 (93  

C��R*� �*�+�9 .�k�= �*�+�9  21/52  %)7 (2 2  %)76 (230  %)16 (49  
�9 ���R*�  46/41  %)50 (151  %)47 (123  %)3 (7  
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��"4�* 2. ����� R*��C� *��"� 9 ��*�+� ����&��� I�	�
� "�4�  

  

Y��Z@� Y�;#	�� � ���?#� ���#	12�  08�� (	� 

9:�;#� ���	�����  � g��0�  1�� ����� �� 

6�\ 6  }��� +� 32�.  

 

  

S�,K 6 .��R*��b � c�+-*� "��,*�T�� I]	4� �$3 R*��C� ����&��� I9 &]=�g IT� ����  

�9 ���R*�  

 

�+�* ^0 C��R*� 

�*�+�9 

C��R*� �*�+�9 

.�k�= F, 

C��R*�  

�*�+�9 ���" 

��&: F, 

C��R*�  

�*�+�9 "4W 

+�D� 

�+�* ^0 C��R*� 

�*��" 

C��R*� �*��" 

3�+9 I9+j= 

��j�$ 

C��R*� �*��" 

3�+9 �+K� 

�"+0 

C��R*� �*��" 

3�+9 bTX*�" 

']	4� 3�$ C��R*�  

IT� �$  

9.41±12.51 9.41±62.80 3.26±21.33 2.96±20.60 4.71±22.33 3.40±66.25 1.52±24.41 2.11±24.01 3.92±20.16 6	!��Q 

3.83±7.36 14.95±73.86 6.91±23.10 4.55±25.63 4.51±25.22 10.68±78.95 2.93±26.57 5.49±25.95 4.56±25.57 	�� 

8.08±12.66 12.85±56.66 5.77±14.66 3.01±22.02 5.56±20.01 15.13±60.01 5.01±22.01 5.03±20.66 6.51±17.33 �G����� 

5.49±8.86 10.98±56.20 4.43±17.07 3.65±19.46 4.57±20.31 12.53±60.51 5.14±20.17 5.09±21.52 4.38±19.25 6	!1�4� 

2.51±7.33 13.89±64.01 6.51±18.33 4.04±22.66 4.36±23.01 13.42±67.66 4.93±22.33 4.73±22.66 3.78±22.66  J�k�� (���2 

6.46±11.75 14.59±55.11 6.33±17.83 5.24±18.58 4.25±18.58 15.02±53.01 5.42±17.33 4.41±19.01 6.03±16.66 6	!�8�� 

3.75±8.43 9.76±58.24 5.06±16.35 4.82±20.87 3.94±20.86 8.91±66.48 3.42±22.23 3.79±23.25 3.99±21.15 6	��� 

0.51±4.01 3.21±77.03 1.21±25.01 1.96±26.01 0.11±26.01 2.28±81.03 0.11±26.01 1.18±27.01 1.09±28.01  #	J��� (� �#��G/� 

7.45±13.07 8.81±56.11 4.46±16.84 3.22±19.30 3.81±20.35 11.67±60.91 3.79±19.42 4.07±22.01 4.76±19.21  #�� (����� 

4.08±8.93 12.94±61.74 5.31±18.46 3.65±22.21 4.84±21.37 8.89±65.72 4.18±21.58 2.33±24.21 4.42±19.93 �#���� 

4.06±9.25 13.48±58.72 5.75±17.83 5.21±21.66 5.13±19.22 12.48±64.68 5.95±21.12 4.11±22.89 3.75±20.41 �� � �#��� 

5.56±12.35 7.17±64.23 3.32±20.22 4.71±21.16 2.26±22.58 10.21±65.93 4.05±21.64 3.46±23.24 4.12±21.01 �1I7 

3.83±7.78 12.22±51.88 7.08±12.66 4.33±20.01 3.59±19.22 9.81±64.22 3.38±22.77 4.38±23.22 4.26±18.22 3��2� 

4.77±16.38 10.45±59.92 5.06±18.71 3.83±20.71 3.81±20.26 9.82±63.67 4.38±20.21 3.91±21.86 3.71±21.17 ��I@� (�	� 

1.12±7.01 3.53±42.50 2.12±8.51 0.71±14.51 0.71±19.51 0.71±69.51 0.11±21.01 1.41±25.01 2.12±23.50 H#�X� 

3.21±10.43 0.38±54.01 0.14±16.01 0.12±18.01 0.12±20.01 1.45±58.01 1.11±21.01 0.11±19.01 0.23±18.01 {7�� 

11.55±13.51 11.42±61.04 4.78±14.58 3.78±21.69 4.13±21.43 11.07±64.62 4.21±21.23 4.31±23.17 4.13±20.05  ���	7 

3.91±10.01 13.01±60.11 7.08±13.25 4.04±24.66 3.31±19.25 4.05±66.33 4.35±20.01 1.42±24.01 2.08±22.33 6	!4�� 

2.82±6.21 18.38±54.01 10.61±14.51 2.12±15.51 5.66±24.01 2.82±76.04 0.01±25.01 2.12±26.51 4.95±24.50 6	!1Q	2 

4.24±9.88 16.21±57.85 5.86±16.88 5.26±20.86 6.45±18.93 17.21±58.33 5.79±19.53 6.24±21.25 6.23±18.46 ���� 

5.63±8.44 11.36±49.12 6.67±14.01 5.68±19.01 4.49±16.77 14.89±61.22 4.68±21.23 6.72±21.56 4.69±18.44 ��2� 

0.41±10.11 0.59±63.1 0.15±20.01 0.12±21.01 0.32±22.02 0.67±69.03 0.11±24.01 0.23±24.01 0.23±21.01 �!��� 
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6�\ 75 5,P�
 �M7�
 5+�@# Y�;#	�� � ���?#� 
�	�S� .��@# ���	�����  !"# �� �� <	�=� (	� 

$	�?12� �#��� �	I# �� �� .�� <	�=�  �	��@O� 

Y�;#	�� � ���?#� �	�S� S�	\T ���	����� ����� 	� 

05/3±19 �� �	� .�� Y'� �� X=#T 9�� 22 Y'�1/� 
+�@# (� 32�  7 3�2	4
 � ���'� ) � j���� (����� 

	� 90/0 � 91/0 ���� . %�1#�� (���Q�  7 �@#> 22  � 

K	� 3Q	'�� ��7 �� <	�=� �	��@O� �@#> �'K	� 

j47 +��7 #� .�� <	�=� (��'	� Y�;#	�� � ���?#� 

�	�S�  S�	\ ����� 	� 71/1±60/13 �� �	� .�� Y'� �� 

X=#T 9�� 15 Y'�1/� +�@# (� 32�  7 3�2	4
 � 

���'� ) � j���� (����� 	� 92/0 � 90/0 ���� .��8 
(���Q�  7 +�@# 15  � K	� 3Q	'�� ��75 �� <	�=� 

(��'	� +�@# �'K	� j47 +��7 #� .�� <	�=� 6�1�7 

Y�;#	�� � ���?#� �	�S�  S�	\ ����� 	� 65/2±31/12 
�� �	� .�� Y'� �� X=#T 9�� 15 Y'�1/� +�@# (� 

32�  7 3�2	4
 � ���'� ) � j���� (����� 	� 92/0 

� 90/0 ���� .�� Y'� �� (���Q�  7 >�@# 15  � K	� 
3Q	'�� ��7 �� <	�=� 6�1�7 >�@# �'K	� j47 

+��7 #� . � ��U�� �'	@# �1/� ['��� ���Q� �� .	=!O 

 2  #	� 5F7 5N2�1� � �	'� �� $�7 ��  08�� (	� 

$	�?12� 5�#��� �� .��@# ���#	12� �� +�	012� � .

(���Q�  7 .��@# �� �'� 99/39 3Q	'�� 5#��7 �� 
�� <	�=� +�@# �@7 3Q	'�� �� ��7 .(���Q�  7 

.��@# �� 40 	� 99/59 �� 3Q	'�� 5#��7 �� �� 

<	�=� �@#> N2�1� � (���Q�  7 �@#> �� (K	� 60 

3Q	'�� 5#��7 �� �� <	�=� >�@# �'K	� j47 
+��@# #� .  

 

S�,K 7. �W� �$3 �4=�]� V�&-T�� *���� �" ����&��� I()*  

�W�  

V�&-T�� �*���  
"�,�=  ^_�,` F+�*  

+a0�,` 

F+�*  
b�R*���  

c�+-*� 

�����  

�����Q�  295  11  24  01/19  05/3  

3��,���  295  8  16  60/13  71/1  

S+T�0  295  4  16  31/12  65/2  

  
6�\ 8 :�#  � �2��� ��� �#����Q �!4# 

���	�����  !"# �� �� $�7 �� .	=!O �� ������ .

<	2��� H'	1#  }��� +� �� Y'� 6�\ ��:�� 5�	��@O� 

(��'	� � 6�1�7 ���	����� �� .	=!O K	� � N2�1� 

���P  �� ���� � .�	0� �#����Q 	� �� .	=!O :�# 

���	�S� 32� )01/0P<.( Y��Z@� Y�;#	�� � ���?#� 

���#	12�  08�� (	� $	�?12� �#��� ���	�����  � 

g��0�  1�� ����� �� 6�\ 9  }��� +� 32�.  
  

S�,K 8. ��R*��b = ��+�*� *��� V�&-T��� *��+: ,��" � I()* ����&���� (X*� IJ(Q +$ �" "�+:�  

�W�  

  

  

V�&-T�� �*���  

b�R*��� ��+�* 

�= 

�" ����&���  

,��" �*���+: 

�(X* ��+�* �= 

)0 �= 99/39 (  

.0  

,��" �*���+: �(X* 

��+�*  

 )40 �= 99/59 (  

d�4T�  

,��" �*���+: �(X* 

��+�* �=  

 )60 I9 l�9(  

 "���  

�����Q�  14/57  -  %)65 (194  %)35 (107  

3��,���  26/59  -  %)42 (127  %)58 (174  

S+T�0  94/55  %)3 (9  %)60 (180  %)37 (112  
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S�,K 9 .��R*��b � c�+-*� "��,*�T�� I]	4� �$3 V�&-T�� *���� ����&��� I9 &]=�g IT� ����  

S+T�0  3��,���  �����Q� 
          ']	4� 3�$ V�&-T�� �*���  

IT� 3�$ ����  

0.21±1.79 0.23±2.85 0.61±2.49 6	!��Q 

0.03±2.06 0.11±2.43 0.23±2.45 	�� 

0.24±2.16 0.31±2.49 0.73±2.05 �G����� 

0.21±2.10 0.56±2.58 0.41±2.52 6	!1�4� 

0.25±1.99 0.11±2.81 0.19±2.66  J�k�� (���2 

0.17±2.21 0.27±2.63 0.36±2.41 6	!�8�� 

0.42±2.17 0.37±2.68 0.51±2.51 6	��� 

0.23±1.75 0.41±3.01 0.62±2.66  #	J��� (� –�#��G/� 

0.11±2.28 0.15±2.66 0.18±2.62  #�� (����� 

0.32±2.12 0.45±2.65 0.72±2.44 �#���� 

0.13±2.10 0.28±2.48 0.37±2.50 �� � �#��� 

0.28±2.03 0.42±2.58 0.35±2.35 �1I7 

0.19±2.14 0.21±2.55 0.23±2.51 3��2� 

0.35±2.08 0.46±2.56 0.29±2.50 ��I@� (�	� 

0.21±1.75 0.15±2.50 0.11±2.50 H#�X� 

0.34±1.33 0.87±3.66 0.62±2.51 {7�� 

0.24±1.82 0.32±2.57 0.37±2.64  ���	7 

0.20±1.93 0.27±2.87 0.12±2.29 6	!4�� 

0.19±1.87 0.26±3.25 0.39±2.89 6	!1Q	2 

0.11±2.08 0.18±2.88 0.15±2.42 ���� 

0.09±2.05 0.13±2.58 0.14±2.39 ��2� 

0.12±1.51 0.19±2.75 0.16±2.83 �!��� 

  

.�	/� (	� ���� �1J	�� ���	����� F�� �tG�  � 

TG�2�  �2��T�	#  34��  2 +��#� (��� � .�� Y'� 

��:�� 3�S�� 12 T08�� .�	/� (	� �#��� ���	����� 

��  2 +��� .�	/� (	� 5 '	� ���� 5��� � �1J	�� 
���� �2��� ���P �� ���� .	� Y'� 56	
  � ��U�� 

�'�:Q� �	!1-� ,�G?� 	� 	/��  2 <	�=� �G�� ���� 

,�G?� ���P �1Q�� .6�\ 105 5,P�
 �M7�
 5+�@# 

Y�;#	�� � ���?#� �	�S� .��@# ���	�����  !"# �� �� 

 2 +��� .�	/� (	� ���� �1J	�� �	I# �� �� .�� 
<	�=� �#��� 5 '	� Y�;#	�� � ���?#� �	�S�  S�	\ 

����� 	� 04/10±58/70 �� �	� .�� Y'� �� X=#T 9�� 

80 Y'�1/� +�@# (� 32�  7 3�2	4
 � ���'� ) � 

j���� (����� 	� 91/0 � 89/0 ���� �  � ����- �@#> 

K	� �� Y'� <	�=� ��40� �� ��� .�� Y'� �� (���Q� 

 7 �@# >80  � K	� 3Q	'�� ��7 �� .�	/� (	� 

�#���  '	� +�@# �'K	� j47 +��7 #� .�� <	�=� 
�#��� ��� Y�;#	�� � ���?#� �	�S�  S�	\ ����� 	� 

56/12±14/79 �� �	� .�� Y'� �� X=#T 9�� 92 

Y'�1/� +�@# (� 32�  7 3�2	4
 � ���'� ) � 
j���� (����� 	� 90/0 � 87/0 ���� .�� Y'� �� (���Q� 

 7 �@#> 92  � K	� 3Q	'�� ��75 �� .�	/� (	� 

�#���- ��� �@#> �'K	� j47 +��7 #� .�� <	�=� 

�#��� �1J	�� Y�;#	�� � ���?#� �	�S�  S�	\ ����� 	� 

29/15±80 �� �	� .�� Y'� �� X=#T 9�� 95 Y'�1/� 
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+�@# (� 32�  7 3�2	4
 � ���'� ) � j���� (����� 
	� 94/0 � 88/0 ���� .�� Y'� �� (���Q�  7 �@#> 95  � 

K	� 3Q	'�� ��7 �� .�	/� (	� �1J	�� �@#> �'K	� 

j47 +��7 #�. ����@# 3 Y�;#	�� �	�1�� j47 +� 
N2�� ���	�����  !"# �� �� �� g' �� �� 08 (	� 

.�	/� (	� ���� �	I# �� ��.  

  
S�,K 10 .�W� �$3 �4=�]� ���8� �$3 ���� TW��� ����&��� I()*  

�W�  

���8�  
"�,�=  ^_�,` F+�*  +a0�,` F+�*  b�R*���  c�+-*� �����  

�*��� I���  295  32  114  58/70  04/10  

�*��� ��=  295  48  112  14/79  56/12  

�*��� �TW��  295  58  140  80  29/15  

  

  

  
��"4�* 3.  ��+�*����&��� �$ ���8� �"3 *����  

  

 � ��U�� `�� �1I�� �;#�;k ['��� .��@# 37�� 

�	���7 �� .	=!O 5F7 5N2�1� 5�	'� �� .��@# 
���#	12� �� +�	012� � .	� +�	012� �� ����� .��@# 

���#	12� ).��@# �� (� 3�S�� )	=# 9�� 

���	����� 5 !"# (���Q�  7 �@#> �� �'� 99/39 

3Q	'�� 5#��7 zX2 �@7 �� .�	/� ���� �U# �� ���� 
�14� .(���Q�  7 �@#> �� 540 	� 99/59 �� j47 

5#��7 �� �� .�	/� 	� �� 
 N2�1� +�/� �� �14� 

� (���Q�  7 �@#> �� (K	� 60 3Q	'�� 5#��7 �� �� 

.�	/� 	� �� 
 �'K	� #�����J�� .6�\ 11  � 
�2��� ��� �#����Q �!4# ���	�����  !"# �� �� 

$�7 �� .	=!O �� ������ .Y'� 6�\ �	I# �� ��  7 

61 ��� ���	����� �� 
 �'K	� �� .�	/� (	� 

 '	� 5#�����J�� 38 ��� �� 
 N2�1� � 	/�� 1 
��� �� ��?�> F7 �14� .�� ���� .�	/� ���� -

��� :�# 12 ��� ���	����� Y'� .�	/� �� �� 
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5K	� 78 ��� �� 
 N2�1� � 	/�� 1 ��� �� ��=� 
�@7 �� Y'� .�	/� 	� +�/� �� �14� ..�	/� (	� 

�1J	�� �� 18 ��� ���	����� �� 
 5K	� 81 

��� �� 
 N2�1� � 	/�� 1 ��� ��  ��?�> F7 
���� �14� .����@# 4 Y'� �#����Q 	� �� �	I# �� ��.  

  

S�,K 11 . ��R*��b = ��+�*� ���8� �$3 ���� TW��� ����&��� I()* � ,��" *��+:� (X*� "�+:� �" +$ IJ(Q  

�W�  

  

���8�  

b�R*��� ��+�* �=  

�" ����&���  

,��" �*���+: �(X*   

��+�* �= )0 �= 99/39 (  

.0  

,��" �*���+: �(X*  

 ��+�* �= )40 �= 99/59 (  

d�4T�  

,��" �*���+: �(X*  

 ��+�* �= )60 I9 l�9 (  

"���  

�*��� 

I���  

64/60    1 ���   38 ���  61  ���  

���� ��=  37/55    1 ���  87 ���  12 ���  

�TW��  30/56    1 ���  81 ���  18 ���  

  

  

 
��"4�* 4 .�J��X' ,��" *���+:� (X*� ���8� �$3 ���� TW��� �" ����&��� I()*  
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m-9  �T*�Ij !�+3   

.�	/� (	� ���� �1J	��  � ���'�(	� ���� 	' 

 1J��� +� (� �dO� �� ���  7 3�=tQ�� �� Y�@� 
	' ,@1?� �� ��	2 )s-�� (�2�� � 5�!�4� 2009 .(

Y'� .�	/� 	� (�:\� �G�� � .	!�� +� (��\� 

 12��� �� zX2 (K	� �1�	P�  � �	@� �� x#��  � 

���	!- ������ ��' �� .�	0� (	� pF/� Y�� �	#	��/P 
	� ���	����� b�X2 Y�'	� �� ��  � K	� ���� 

.�	/� (	� �#��� �	#	��/P 3!4# ��� )�"���# � 

5��G� 2005  .(Y'��� 5<	2� ����� ��	
 	� �� 

����� �2��� ��	��� ���� � ���	������#��' $	%#� 

� .���'� (	� )����  � +����� ,�	- .�	/� (	� 
5����  2 ,�	- �	�� 56�1�7 30� ,�	- 9:�;#� 

����� �  2 ,�	- $	�?12� �#��� �� 295 �	����� 

�tG� ���� �2��� ���P 3Q��. H'	1# Y'�  S8	X� �	I# 

��� .��@# ���#	12� .�	/� (	�  '	� ���	����� 	� 

 p\��  � �	�S� ����� K	� 5��� 	�� .��@# ���#	12� 
.�	/� (	� ����- 5��� � �1J	�� 3'�M7� 	/#� 

N2�1� ��	'��� � .��#�� <	2��� �U# 9�� � 

d@8	2 )2001 (.�	/�(	� ���� �1J	��  '	� )�� 

5��':� 5p/S� � �	@1-�  � {0#(5 ,���- (���� � 
�2	2� 3/\ (��'	� ��\� �� b�X2 �8	- � <	2� 

.�	/�(	� ���� �;'�  � �	@� ��#�� ..�	/�(	� 

 '	� (��� �;12��� � .	!� (��\� zX2 K	� �� 

9��� (���� 32� �  � ����- (	�
�� +#�	2 

(��� ,�	�� �'	2 .�	/�(	� ���� � �#��� ���� 
 p\��  �14� .�� ����� ��	
 |"I� �  7 

.��@# 3'�M7� ���	�����  !"# �� Y'� .�	/� 	� 	� 

 p\��  � .��@# 5���#	12� K	� 32�.  

,�G?� (	� $	%#� +� (�� Y�8�� � Y���� "4#T 

34��� N2�� g�8��� � 	��� �	I# ��� Y�� .�	/� (	� 

�#��� Y��S� �� )������15 19935 f�!�'� � 

���	�@�25 1994(5  p/S� )��4�'�� � ���	�@�35 
19935 Y8	�2� � ���	�@�45 1989 (� �	@1-�  � {0# 

)5�G'� 1986 (	� �'�:Q� � (	=� ���G@- zX2 (K	� 

����� )	!��� ��\� ���� � Y'�  2 .�	/� �� Y'�1/� 

:'	@1� +��7(	� ���	�����  !"# � ��w  !"# �� -
5��	� �� Y'� �� �	@1-�  � 5{0#  p/S� � ����':� 

�� <	�=� 34��� 3?� ����- ".�	/�(	�  '	�" 
$	# (���� +� #� )59�� 2001 .(Y'�  1�#  � b��� 

�� ����� ��	
 ���� �'	� ���P 3Q�� . � �U# 
�� 2� 	� �#	��  7 ���'� (	� Y'�  12� �� 

.�	/� (	� �#��� �� ���	����� 3�!M� 5��I# �'	2 

.�	/�(	� �#���  � ,�	�� ����"# �2� )5	��� 

19935 5g�8��� 1996.(  
�� �'	� �'� �'	�� ���� Y'� .�	/� 5	� +��12 � 

���	�@� )2012 ( � T4'	=� �!"1�� �� .�	/� (	� 

���� ���	7�#����  !"# � ��w T!"# �#��'� 5�1J���� 

H'	1# �	I# ��� ���	����� ��w  !"# �� .�	/� (	� 

:7�@� �%� �  G�	=� 	� <�12� ��  !"# 	� 3�S�� 
(�1/� x#��� �8	
��  7 ���	�����  !"# �� 

.�	/� (	�  5p/S� �	@1-�  � 5{0# $��� 5(�	2 

6	SQ 5(�	2 �� ��':� � b�O (:'�  =�	4�  � ��O 

(���	�S� �� ��w  !"# 	� ���� x#��� H'	1# ����� 

��	
 :�# ����� ��7�� �� �'	� ��@#.  
��' �� .�	/� (	� 5 '	� ��S' Y��S� 5�� <	2� 

�'	2 .�	/�(	� �#��� � �	w� >��7 37�
  � (�2 

�#	��/P 32� )6�G� � ��	�'	�55 2003 .(�	@1-�  � 

{0# :�# ��' �� ���'��'	� 32�  7 ���	����� 

                                                                 
1. Burton    
2. Weinberg 
3. Ericssson 
4. Scalen 
5. Thelwell & Maynard 
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 14\�� �� �� Y'�'	2 :'	@1� ���7 ){'��� � 
Y��715 2004 .(��4G'� � ���	�@�2 )2003  (p/S� 

�� �	�1��  � T���� 3p�8	SQ ����� � Fp@q� ���� �� 

�� �� �#�� ) � ,=# �� F�U- 5���# 2007  .(p/S� 

�	I# >��� Y'� 32�  7 ��Q  �  k ��� ��J �� 
�P� ��	�12�  � ���� ��'	@# )5g�8��� 1992 .(

.�	/�(	� ����- ��� )��7��  � �	IQ 5�#��� 6�1�7 

5<�� 5������ � 6	SQ (�	2 (F���Q+��7 ������y� 
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