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O�!_ O�!_ :&)�7���!C O�!_ :�C$�5� e)� :n!; c��!- : ()* �548(  X�)� �  CN ��!� !8 1�  ()* !�( [��  ��� !� � $��

$��!C ����- �8  ()*!�( ��� �	�= ��� ��@3�M �8!����M ���. H��3 &��� !�  1� [��  w�E, (� 1�,�?���)� ��8  ()* !�(  $��
��� ��@3�M $3$% c�@I- ���( �7�= � ���( :X�)� :c� &N� ��AY 1� �	�=.  
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" �8��Q./�, ' �/ �!E ����� D��:5 �� 
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����- 6���� $,)� ��� � [�),�� �$��  ()* !�( �8 !R3(� ��� �	�= �� [�!�$� ��!E�  ()* ��8 0I3 :	���� �.A� ���� .
��� ��!4- � r)
� 0��	;� 1� [DC �@��� 13�D��� 1?��� �8 ���� �_��� <!W- �� �3NI/!�k � �4�j),)�4- [;!5�M �� �.�I@�

) :n$I� �!qV�1378 .( $�$M +N�� ����� e���- ���)= c8!� d/�� �3�@3� [,�=� �  �)� ����� ���)/ �� �7V� ��,� 1� [�� ��
 ()*��  $�$M ��� r)
� � 	���� ��8�)% .cA�  +N�� 0��	;� �� ���)/ ��!-K���/ $3� (�:  � �8��C 0%)M O�!�- :�_��� ��$�-

13�=��� c�!* 1� ��@3� (��2- :g�= �C$3��� K$% � �8) : ��	�7/ � ��p3 Z�31385 .(cA� (� �4� +N��  1� [�� ����� ���N� ��!-
Z5= !�R3 ��N� !��� (� ��@3� 1� �� (�  ���� K���@=  [�� !5�� �?E
 � �,��) :��!C2000 .()�V !�� $�$5- ��� K���@= ��

+�3��� � ��� ��?
 �*  ����� 1��!�� ��(�� 1�  $% O�� 1%9C 18� �� ��1� �� �)= ��F �8  $8� [��
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�.3 15�.8 1�+N�� ��A� �� ��)- ���( ��8$���M �- $�%)� $��� 147� �)� 6;)� �8  ��� 08�� �� �� +!�� � ���) :�!W31388 .( ��

 1F)-��4�� ��� ���� e!�� � ��A� 14��� 1� �.3 !�9M[���� e�./� � +N�� ���� �� �@�( :$%�� ])W= �� $�$F ��8
1��3!� 1� +N�� [�!�$� � �	��  [�� ���!_ �!�� �� O�!�- K�!o� 08�� �)R��) :����4.8 � ���DV1390 .( [=�)�4�!�k ��()-
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+N�� 1�  $% O�� :�3)4@�  $���� 0��	;� :K���@= K$% !R3(� c8 � r)
� ��$�- !R3(� c8 �8):��$A�1382 .( (� ����@� ��
+� ���q� � ��� !?= �� 17��I� !���$- 1� [�� e�� ��$�Y ��AF ��8�)5�  ��!F� � i!� �� �8��.=�� ��4� � �8 �B3)4� ����  �8

�� ��� 1�+N�� (� �%�3 O�!�- �!�� ��  ��).8 �)5� ���.F 	��!� � �8!A% !s�� 143��� � ��� 1.8 c8 ()�8 � [��  �)� �8  1,��
�� K��@= �C�	� � ��� r)
� ��!4- (� �$�7� [�!A; ��)- 1� ���� ��� �� :�).3 1�A- �� �� (� �%�3 ��8 
� 	Fn�$   $���!M ��8

�� K�23 � �3�����$�� ��8 �
)� � ��_)� !���$- 1� ��$E� � 1o��* r)
� (� $�� c8  !��!� �� �8!A% 	�A2- ��!� ����F i!� 13)C
 [��  $53�!F� � 1�A- ��� ��8!?=){�	� � �3�A�A� �!8��  : ��(1375.( K��@= �)F��� 1� [�� ��� �7V� 17^@� ���!����  ��8

 � �3�F ()* !s�� ��!� �)5� �� ()�8 :��� ����!; �,�� (�$3�  �B@�� $
�; 	���� ��81�,�?� ��� ����!� 1���( �� �!�C K�)V ��
[�� 1;!B3 . $�� \�5� �	�= ��� K$% �� �� 1�)�!� ��8  ()*!�( � 	���� ��8  ()* �4�	�; K��V)W= 0I3 1� �-��,�?�

�!�$� �� �� 1F)- ���
 0I- $3�)- ��$%�� 1%�� +N�� [ . ����3 KN� ���!A% (� �( 17
 ����� [��L�� 	����  ()* ��
��@� @� 0I3 �8��� .A�� ���� � ��!./ 1��)- ��� �8!A% � �8����� ��� 1I?��  p�� 63�� � 1%��  1� ���� [��  ���.  143

���
  1F)- ��� ��� 1I?���� 1� �� ����� w�E,(��c5Y : �� (�$3���� P(�� � �8� j),)���4� ( ��[@ E��?:� ��@� �� �8�~�� 
7V�� !-�� 8 14�%���$ ;�!C� �� $�%�� .[�),�� � ������% ���!����  ()* !�( �$�� �� 1I?�� ��� �� ���L�� ��8 K$% �� 1?��� 

��� �	�=  ()* !�( ��� 1� :�8 �)R�� [�),�� �$�� i!� ��8 ����	���� � 1��)- ��$��M  ()* ��8 ���� �V�= [�.8� 	����.  

  

<�� � ���� �  

1�,�?���)� 1I?�� �;!��:  
 K�W�� 1� 1� ����3 KN� ���!A% (� �( 17
 ����� [��L�� 	����  ()*59 � 1F��54  � �
!% e)� 1I�
�36  1F��56  1I�
�

 �� �,�.% �!/17  �� � ���!A% v!% e�.% �!�)7��170  ���� ��!
 $A5� e�.% �!�)7�� .+� ����� 1I?�� ���  1.�3 ���)8�
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 �1�1  :�8(J����� ��J�� D+8E��  

 ()*  ��8 1� 	���� ��)�/    �B��= �7V� �5�� �  +N��  ������% ��)� $��� �8 0I3 � $3!�B� ��!
   K��V)W=  �;�!C)�	�;  � !��q- �
 �-L)E-  1� 1�  ���(��!� 1F)- �� �� �  1�  1��3!�  ��8  !A�  ����!� �_��� (�   1��)- �  P!@C �  [�,��; !��� }?� �� �8   ()*   1� r)
�  

�� c� �� :�$3)�M  J�� �  +N�� 0�M�5�M �8   ����(�� ��)� �!�C ��!
.  ()* �
���� 	���� Z� $*�� e�  $�� ��!� ����� [�!�$� ����� 
� ����.8 ��$�- !�o�- ����� ���2; ������ ��!� 1� 1��)-  $%�� ����$��M) :��=2001 .(��!� n�23� ��� 08�pM  	����  ()*

18�!�� [��
)� �;!C !R3 �� �� 1�,�?���)� Q4/ Z.� �� � �815I3 � ���)8 ��8 (� 1;!C K�)V �3�$�� $��(�� � �;�!C)M)- ��8
 1�  ()*21 $% c�@I-  ()* !�( . ()* c�@I- ��8 {�	� 1�  ()* !�( ��8 �$�� � 1�,�?� � [�),�� �$�� ���  ()* !�( �8  d/��

08�� ���( � 1��	8 ��8 ���!F� ����	���� K��7./ � ����.8 ��� ��� !5�� i!� ����8 �� �)%) :��p3 �D23 � �3���1393(.   
	�,�3� �!�);�)� �4� (� P�� ��8 ��!� !o�� [�),�� �$��  ()* !�( �8 ��$%�� �� 1� $3�)- !B3��� [��_� �4�j),��$�8 $%��  ()* 

) :����4.8 � ���F2009 .(����.8 ��� �)��; �4� (� cA� ��8��	�� �� [�),��  ()* !�( �$�� �8 ��$� (��3 1� ���!� 15I3  !��� ��8
!B�� ��8!����M �� 1I?�� �� $%�� .QM ���!���� (�  ()* !�( ��!� \�5�  :�810 !����M Z�!�);�)� ���% O�% :[*�@� 

e)� :X�)� 18�!�� O�!_ :�8 O�!_ :��!C O�!_ :&)�7���!C O�!_ :�C$�5� e)� :n!; c��!- : ()* �548(  X�)� �  CN 

��!� !8 1�  ()* !�( [�� $�� .1�  :�F�( K�@��I� &��� !� !����M !8 ��@3 P(�� 1���E� (� QM :�8!����M ��� 1� �8� �(� �)R��
8 ��@3 [�),�� &��� !� �8� �(���� ��@3�M &��� !�  ()* !�( !8 �(� Q|� � [;!C n�23�  ()* !�( ! $��!C 1���E� �	�=.  

�+� ��  @�� �� ����" 6/� V++8Q ./�,  
/ �R+�  	WQ� � �!�!� �+!�Q <�� 5 �AHP  

�� K��D� }?� 1� ����� O7k� ��-�!� 17@7� ��7E- e$�$%�� .���� e�� }?�c�.W- <$8  $��� �!�C[�� .\=�% :n�� }?�-

c�.W- ��8 �!�C)�8����� (���� !=� }?� �1=�%!�(  $��� c�.W- ���)/ ��8 �!�C)�8�����!�( ([�� .c�.W- <$8 :&��� ��� !� -
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 �!�C)[�),�� ��� �$�� ()* !�( �	�= �8 ( ���)/ � e�� }?� ��!o�� c�.W- ��1=�%!�( � n�� }?� �� �!�C ���)/ (� Z�!8 ��8
�7V� �� ��!
 n)� }?� ���!�C.  

�8!����M ��� �F�( K�@��I� n�23�  
1� �)R��  ��8!����M �(� ����-!R3��)�n!3 (� :  ��	;�Expert Choice $��!C  ��D�� .�� P��  ��-�!� 17@7� ��7E-1� �)R�� 

0�M��� ���� ()* !�( �	�= 1I�� �$�� :1�,�?� ��)� 1I?�� �� �8 �83 ����� !�( !8 � !8 ��8����� !�( Q|� � �7V� <$8 1� [�@
 :�7V� <$8 1� [�@3 �����1� K�)V  �(� � $3$��!C 1@��I� �F�(1�  [��   $�� $��!C e�./� 1�)�!� 1�L �� . �F�( K�@��I� Q|�

 �8!����M ���1�  K�)V �� 1�  ��  e�$F �� 6��?� �1 [;!C K�)V . n(L K�@��I� ��$�-�� P�� AHP � 1F)- �� �8!����M ��$�- 1)n (
 !�( 1?��� (�[�� 1� ��$��.  

 1?���)1                                                                                                                            (             

 1?��� ��� ��N  � n(L K�@��I� ��$�-n  ��8!����M ��$�-!R3��)� ��$%��.  
e�$F1  -  EF���[ 8� �(�� 1�L 1� �8 ) :�)M ��$
1388( 

��)e ��)��  3�+% Q)	��� 3�_E(  

9 +)7?� ~N���!- 

7 �)
 �7�= [��)7?� 

5 �)
 [��)7?� 

3 +)7?� �.�!- 

1 ��@4� [��)7?� 

8:6:4:2 �)
 �V�); ��� K�E�F!-  

 ��G/� V++8Q��
��X��� ��  <���� .)�AHP  

1@��I� 14��� ���!� ��!� n�23� ��8 n�23� }�EV ��-�!� 17@7� $���!; ��  $% ���C(�� h!3 (� :$%�� 1;!C88 )CR (��  ��D�� c��� .
 (� !.� ���C(�� h!3 ��$I� !C�1/0 ���
 �F�( K�@��I� !B3�53 :$%�� [�� e)�
 .1� ���C(�� [�@3 ����- � K�)V[�� !�( �*�! .

�(� r).2� ���!� �(� ��!� +!_ 6�!� (� :�81� ��8 [��  K�(���� � �8����� ��!�  $��9-1  ��� �DF K�@��I� Q�!-�� ��  $%. 

�(� r).2� ���!� c�@I- 6�!� (� :���C(�� ���!� �(� !� �8����- ��8  $%. 

��C(�� \=�% ����-�89 )CI ((�� (� <�!E3� ��	�� !B3��� 1� 1?��� 6��?� � [�� ���C)2 (�� J�!�- ��!C. 

 
 �� �� 1�n ����� ��$�-��!���)� ��8�   �λ ����- ���C(�� ���!� ��B3��� �� ��
 17*!� ��  $% $%�� .  

 ���C(�� h!3 ����-)CR( 1?��� �� 6��?� :)4 (��C(�� \=�% [�@3 (� [�� K���/� ;��W- \=�% 1��90)RI.( 

   

 �� �� 1�RI  ��$I� 1� 1@� �  �)� �;��W- \=�%n �� ����-  �)%) ��!�0%  !����M24/1(RI= . 

                                                 
88 Consistency Ratio  
89 -Consistency Index 
90 -Random Index 
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I�5 � H
��  

 ���)� 1� 1F)- ��1DC  $%  :10  (� Z� !8 �� !o�� !����M21  $��!C 1���E� 1�,�?���)�  ()* !�()  ��.% e�$F3.(  
 

ZY)� ��8	���� �� 1@��I� �� {�	� ��8	���� 1Y!C� �� $�,)- �!5�� +�3���  1� 	����  ()* }?� $*�� (� +�3��� ��$I� ��� $���
�� 08�� �� [*�@� 0��	;� ��(� �� �!�( $���  ��� 1?��� ���!
!� ��R3� w�E, ��.8 1� � [�� !�q� P��� K$%  �!@C i)?�

 ()* �� c8 P��� K$% � +�3���   �!@C ��8J��_  � [�� Q4/ !��)�	� �B@�.8 � ��� ��)-  ()* ��  �C$3��� �� [��� c� ��8
�!� )2@F [=�)�4� .[���    ()*  ���!F ��)� ��  ���  ��()- � ��   e)� ��  e��  0I3  �.A� �� �D�� $�� .1Y !8    ()* {�	�  !-

 ��	�� $%��  KL�	3  �3�.�� �!5��   [;���� �� �,� $��   ��� ~L).�� x��   ��  p�� ()*  ��8 {�	� 1� !- ��@3 �)�   ()* (�  ��8 ZY)�  !-
[�� !.�  .-���/ 1��   ��� ���  }?� $*�� ��  ()*  ��8 ZY)� {�	� :!- [�� !- .  1� }_�� �)?� r)_)� ��� 	�3 !_�* 6�IE- ��

 �4% 13).3 ��)�/ 1� :$�� �� 0��.32   p�¡� ��� ��� 1?���2  ()* !�( [*�@� � 1,��  ��53 �� �8�� 8�$.  
  
  
  
  
  
  
  
  

 #�)%3 – P�� ./�,  
/ K
 ������� �� �8(J����� ��  

 !�(
 ()*  

 [*�@�
)��48(  

O�%  X�)�
)$V��(  

e)� 18�!�� �8 
)!�)7��(  

 O�!_
��!C 

 O�!_
&)�7���!C 

 O�!_
�C$�5� 

 O�!_
n!;  

 ()* e)� 
)km( 

 c��!-
�548( 

 X�)�
CN 

1 303/32 27/31 30/88 0/528 1/376 0/528 0/275 3/32 10/18 88 
2 3/06 7/70 0/32 0/605 1/285 0/605 0/541 0/24 10/43 91 
3 7/82 8/88 0/33 0/643 1/246 0/643 0/349 0/47 4/21 91 
4 4/82 14/17 0/39 0/590 1/302 0/590 0/427 0/34 8/16 90 
5 13/15 20/70 1/46 0/674 1/218 0/674 0/468 0/53 11/07 88 
6 66/38 31/60 8/12 0/411 1/559 0/411 0/186 1/89 12/23 88 
7 22/70 33/95 2/11 0/236 2/056 0/236 0/107 1/46 9/28 88 
8 177/30 25/60 13/06 0/418 1/547 0/418 0/250 2/67 7/42 88 
9 51/52 25/72 5/46 0/284 1/877 0/284 0/140 1/92 10/59 90 
10 62/33 18/18 5/86 0/424 1/536 0/424 0/205 1/74 9/40 90 
11 95/28 11/75 4/99 0/273 1/914 0/273 0/124 2/77 5/23 91 
12 29/10 19/67 4/44 0/327 1/747 0/327 0/139 1/45 15/25 89 
13 55/64 14/45 3/12 0/281 1/886 0/281 0/125 2/11 5/60 90 
14 30/86 12/02 2/41 0/478 1/446 0/478 0/362 0/92 7/81 91 
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15 8/85 7/91 0/74 0/404 1/572 0/404 0/219 0/64 8/42 90 
16 31/80 12/09 1/36 0/474 1/451 0/474 0/204 1/25 4/28 89 
17 125/93 23/19 10/83 0/358 1/670 0/358 0/175 2/68 8/47 87 
18 4/74 16/84 0/81 0/551 1/347 0/551 0/254 0/43 17/21 86 
19 11/02 13/58 0/63 0/364 1/657 0/364 0/186 0/77 5/69 91 
20 10/79 9/59 0/72 0/422 1/539 0/422 0/171 0/79 6/63 91 
21 91/46 27/19 9/98 0/315 1/782 0/315 0/189 2/20 10/91 85 
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��� ��@3�M �� !����M !8 ��@3 [�.8� 6�IE- ��� ��  ()* !�( (� Z�!8 �	�=  �81� �)�  $��!C 1���E� ��@3)  ��.% e�$F4(.  

 #�)%4 – P�� 	W�� D+$�� ./�,  
/ K
 ������� �� �8(J����� �� 
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 ��@3
O�% 

 [�.8�
 ��@3
 e)�
18�!�� 

 [�.8�
 ��@3
 O�!_
��!C 

 [�.8�
 ��@3
 O�!_

&)�7���!C 

 ��@3 [�.8�
 O�!_
�C$�5� 

 [�.8�
 ��@3

n!; O�!_ 

 [�.8�
 ��@3
 e)�
 ()* 

 [�.8�
 ��@3
 c��!-
�548( 

 [�.8�
 ��@3

 X�)�
CN 

���A3 �(� 

1 1 19 1 16 16 16 16 1 14 6 10/003 
2 21 1 21 19 19 19 21 21 15 21 15/64 
3 18 3 20 20 20 20 17 18 1 16 10/703 
4 19 9 19 18 18 18 19 20 9 12 12/362 
5 14 14 13 21 21 21 20 17 18 7 13/074 
6 6 20 5 10 10 10 9 8 19 8 12/32 
7 13 21 12 1 1 1 1 10 12 5 10/308 
8 2 16 2 11 11 11 14 4 7 4 7/076 
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9 9 17 7 4 4 4 5 7 16 15 13/238 
10 7 12 6 13 13 13 12 9 13 14 11/846 
11 4 5 8 2 2 2 2 2 3 17 7/984 
12 12 13 9 6 6 6 4 11 20 10 12/492 
13 8 10 10 3 3 3 3 6 4 11 7/88 
14 11 6 11 15 15 15 18 13 8 20 12/535 
15 17 2 16 9 9 9 13 16 10 13 10/547 
16 10 7 14 14 14 14 11 12 2 9 7/658 
17 3 15 3 7 7 7 7 3 11 3 7/252 
18 20 11 15 17 17 17 15 19 21 2 12/075 
19 15 8 18 8 8 8 8 15 5 18 11/721 
20 16 4 17 12 12 12 6 14 6 19 11/81 
21 5 18 4 5 5 5 10 5 17 1 8/78 

 

 ��$I� :Z�!�);!� ��8!����M ��� �F�( K�@��I� 1� 1F)- ��CN  ��8!����M � $3���� [�� 1� �� �(� ��!5�� �548( c��!- �
  $3�)� �(� ��!.� �����  ()* �4% 1� f)�!�) �4%3 .( �8����� ��!� ���C(�� h!3 ��	�� 08�pM ��� ��07/0  1� $�� [�� 1�

K���
 !B3��� �8� ���
 }?� � [��� [�� �8����� ��� �F�( K�@��I� �� e)�
. 

  

 

 �1�3 : 6/�	%�/ 3�
�� >��Q K
 ���� � �� ����"  

�A3���[  !����M �(� �� !����M !8 ��@3 [�.8� +!_ ����!���)� ()* !�( (� Z� !8 �� �  ���A3 �(� ��	�� :�8�� �8  ��@3�M ��
��� $�� [�� 1� �	�= .1� �(� 1� 1F)- �� [��  ()* !�(  $��  1� �84 ��� ��@3�M �� &N�  ���( �7�= � ���( :X�)� :c� �	�=
1I�� $�� $3$��!C �) �4%4 .( �4% &��� !�4 ()* !�( :  ��82 :5 :9 :12  �14 ��� !?= ��@3�M ��!-L�� �����  �	�=�� $�%��.  
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 �1�4: �T�� D
�(�� �)�5 �+��R+� /
  ./�, ��8(J����� ��J�� �  

�A3���[ �� ��)- ������% [%�� ���� ��	�� [���5�  Z�j),��$�8(�!  ()* �8 �� ��� �F�!= ��  ()* 	���� � [�),�� �$��  !�(
 ()* �8 !R3(�  ��@3�M��� =�	� �� ����)=!� �V�= [�.8� (�$%��. ������ 1� ��� <$8 �� $3�)- �%�� �)B,� � ����� �.4E� 

��!� [�),�� �$�� �3�4� –  �3��( j�!M �8� e!�� ��� � ����- !�o�- �.� �� �8 !�  c�j���� =�	�  ()* $%�� � (� !�o�- �D�� 

�,�.*� �%�3 (� K��7./ ��!F� ��A� ��� �� 6���� k���!_!� �!�B5�M 1� $�� �./. (� ����.8 H��3 �V�* (� ��� 6�IE- 
�� ��)- �� 1��3!� �	�� e!�� K��7./ +N�� (� r)3  (�� �8� ZY)� � �� [�)I- � 0%)M [�!�$� �8��C �� 1I?��   ()*!�( [�),��

��� ��!
 !R3 $� �� �8 .�� ����.8 ����- ��4� OW3 K����  (�$3� C�!� � ��$58 ���  ��(�!  ()* �8� ��� =�	 	�3 �� ��)- (� H��3 
08�pM  !A� �!�.  

  

O5�� 

$.E� n$I� �!qV� �_�)1378 .(!A% ����� ���;�!qF .��!A- :��@� K���53� :e�� ��Y. 

:�3��� :$.E� �D23 �7/ :��p3 .1393 .[�),�� �$��  ()* !�( �8 ��  ��D�� (� 	�,�3� :�!�);�)� �)�; 02�� (� ���  �GIS  ()* 

	���� :�$�A, ���� ��@7C .1���58�pM [�!�$�  ()* 	���� e�� c2�M.   ��.%9 . 1EDV1 -15. 

 $3)��)� !D�F �7/ � �)M ����� 13�(!; :!��� ���DV)1390 .(  ��D�� �� ��� !?= !��!� �� �!A% 6���� �!�9M O��� ����(��
���)� 1�,�?� �(�; 6?�� � ����;�!qF K�/N�� c@��(� : 1I?��3 ��!A- . n)7/ ��!���� K�I�IE- 1�!53 $7F :����;�!qF17 :

  ��.%20. 
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{�	� �D?W� � :!8�� $.E� �3�A�A� �!8��   ��()1375 .(+N�� �!A% ��8 . � ���.�� K�I�IE- � K��,�?� 	�!� K���53�
��!A- :��!�� �(��!A%. 

* :�)M ��$
:�@ 1388 .c5% ��Y :!���!��� ���V  �B53�� K���53� :��!A- :��-�!� 17@7� ��7E- $���!;. 

 $.E� ��$A�)1382 .( ���W
� ��o� ���!�– ��� K���@= �?�E� [@�( � �/�.F� .��!A- :����� �����  $453�� K���53�. 

 :��C!A��_�$.E� .1383 .1;!5�M �-��7./ 08�pM .�8�B53�� +�� K���53� .e�� ��Y. 

 �)�@� �!W3)1388 .(+N�� ���!� ��@� 14�% � �8  !A% !� ��9C!�o�- ��81��3!� �� �� 1� 1F)- �  ���( �!A% �	�� . 1���7W;
��  ��.% :e�� e�� :(�$3� c5Y ����;�!qF. 

  ��	�7/ �� K	/ � ���� ��p3 Z�3)1385 .(1����� 1Y���� 1� �A��  ()* !�( �� �� �� e!�� � +N�� 1�,�?� . �@�	.8 ��;  �C���
+N�� ��.  
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