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n���yu�½yZ¯M��Zp«�{Y�±Z�¨¿��¹zo�½YyYu�½Z·�²À.³ZÀ¯��±ºd��z·�yu
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%&Ö�ÏÍ &Ï�ÎÐ

½¹y�Z]
%Î�ÐÏ %&Î�ÏÏ ÓÍ®¿v��v¿z¬§�
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zºº] ®Àºº¯uZ§�bÀºº«Èo��¿Y|ºº�Y {Y�¾ºº�Z³�v³Yºººc¾ºº¯ µZÀºº- yu�®Àºº¯uZ§
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Yy�µZÀ-�¾¿Yº·�½Z·�­Yv³Y�®À¯uZ§�b�¬���¥Zs�©º¬p¯�®À¯uZ§�ª§

uYu��¿Y|º�Y�yZ°Àºc ¶º§¾º«Zo�yuÎÏÍ�®¿v��aYzdÀ³�yÇº¯�¾¬À¯�

³ µZÀ-�b�¬��z]�½yYu�¾´�¯�zºÀgPcb�Yv�u¹y�¾¯�©Z°doY�²¿Yz]Z´]
yu�±M�±v��¶d�Z^³Y�¹ ®À¯uZ§�µuZ d�Y�bÀ¬]Z£�z]�®¿v��v¿z¬§�zºgY

®À¯uZ§�¹ z¬§�½Z·�~¨¬�°§�ªÀ¨�c�ªÀ«u�¶]�µZÀº-�&G&���QQ�yu
v�Z]�¥Zs�©ºº¬p¯�bÀ^hc�®À¯uZ§�±º¿�©uZ^c�yZ§�¹ {Z��²¿Yz]Z´]

b�¬���¿Y|�Y�yu��®¿v��¶¬À�¹�¶]�¥Zs�aYyw�n�º� yu�µvº�
Z§b�Y�zÀgPc�¾]�¥Zs�©º¬p¯�®À¯u�ÎÕ��±Z¤¤p¯�¾sz]�²À´#�®·
�ÏÍ�®À¯uZ§�¹ z¬§�½Z·�~¨¬�°§��v³Y�µuz§��yY|º-��&G&O Q��Q

[xk�Zº·}y�¹ ¥Zºs aYyw�½¹y�zº] ¾º°§�yZÀº�]�yYvº¤¯�¶º]
v³ºº�¾º¯�¾£Z]�¥Zs�©º¬p¯�yu�yº§x¯�½Z·�~¨¬�°§�²¿Yzº]Z´]

- ��ºc�z�´��²¿Y�[xk�bÀ¬]Z£�¹ µvº³Z¯v´·Yºs��¿Y|�Y�Yy�µZÀ
uYu��¿Y|�Y�¶§�uº��±ZÀº] ¶Àº�z��²º¿Y�bº�Y�²º¨°¯�¾º�z��{Y

½|°�Y��´c�Z¿�¹ ¾³º¿�ayv£�{Y�¾�Z³�µZÀº- yu�®Àº¯uZ§�[xºk
©ÈdsY�¹ ¶�¿y�¾«º¬��½Z���±Z°dsZ��\¿ztc�\kº¯�¶§�µuº]

b�Y�µvº� ±M��º¿Z�¹�­Zºl³Y�yu�ÎÕ��yZ°Àc�¶§�²¿Y�¶]�¶kºc�Z]
ÎÏÍvº� aYzºdÀ³�yÇºº¯¾º¬À¯��¿Y|�Y�yu�½yYu�¾º´�¯�zºÀgPc��®¿

�½|°�Y��´c�b�z-�¶lÀd³�±Yºc�¾¯��¶d�Yv³�µZÀ-�®Àº¯uZ§�bº�¬�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.4

.5
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
5-

31
 ]

 

                               5 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.4.5.5
https://jstnar.iut.ac.ir/article-1-484-en.html


¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{æèíç

êí

©¹vkÑ�¥Zs��Z^�Y�µyZ���®À¯uZ§��¬dt¯�½Z·�¶³º-�b�¬��z]�¾�z�¯�½¹y�¹ ½yZÀ]M�[M�½yº��ª]Z¤d¯�zgY


&G&���
��J/���

&G&��
��J/���




&G��
��J/���



&G7
�PJ/���

½yº��n���P0�

Î�Í ' Ö�Î ' Î�Õ % 'ÍÎ�Í
½¹y�±¹v]
z �

Î�Î & &Ï�ÎÔ %Ò�ÎÍ 'ÍÐ�Í ÓÍ®¿v��v¿z¬§�
%&Î�ÎÍ %Õ�ÖÖ $%Ï�ÎÑ &ÎÐ�Í ÎÏÍ®¿v��v¿z¬§�
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uº��¾¯� µZÀ-�¶¬À�¹�¶]�¥Zs�®À¯uZ§�[xk�bÀ¬]Z£�¶§�¾¿Z·�¥Zs�yu
µz ���½Z·uº§�½uZ¿{� yYv¤¯� ¹ µuº]� ÇZ]�¥Zs� ©º¬p¯� z¬§�b�¬�

�®À¯uZ§� ¾�«ZsZ³� Z]��b�Y� µv�� �z�¯� ½uZ°d¯� ½Z·�©Z�� ¾�
Z°doYu¹y¹�¹ µZÀ-�yu�¾°��z�´��²¿Y�½ÇZ]�z¿uZ¤¯�±v�� ¶d�Z^³Y�©

uyYu�uºk¹�­Yu�¹ ±Z�³Y�¾¿Yx�� µzÀl³{�¶]�±M�aZ «º��uº§��z�¯
�·Z§� yu�¾°¸¯��¤³� �­v´-�½yº�� ¶]�ª°pc��¿Y|�Y�²°��½¹y

b�Yu�v·Yºs�yº���¿Yz��yu�®À¯uZ§�y¹M�±Z¿{�½Z·zgY�

µuZ d�Y�uyº¯��]Z´¯
Î�Y �½yº�]�ÎÐÔÍ�] ½y¹z¯½Z·uº§�yu�®À¯uZ§�±Y|À¯�¾�yz]�¹ µZÀ-�¹ ¥Zs�®À¯uZ§�z]� µz ���½Z·uº§�uz]yZ§�{Y�ª�Zo�j¿Zd³�z

¾cYuyY¹�¶¿z�³��[M�¹ ¥Zs�aZ¤À¤pc�¶��R¯ÕÏÏ±Yz¿Y��±Yz¸c���
Ï�� �¾^£Yºg�y�­ ¹�i�¾cº¨¬¯�ÎÐÔÖ�­v´-�¶³Yu�¾¿ZÀ°À��\À§zc�¹ z�Z´��b�¬��z]�®À¯uZ§�¹ ½¹y�aYzgY�¥Zs�¹ [M�¶¬l¯µ&¿¹��

±Yz¸c��[M�¹ ¥Zs�aZÀ¤¤pc�¶��R¯��yYv¿Z��½{y¹Z�§�¶¯Z³�ÎÏ�Ö��ÒÑ�ÓÒ�
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yZ§�¹ ½yZÀ]M�[M�½yº��½Z·zgYb�¬��¹ ¥Zs�®À¯uZ§�bÀ«Èo�z]�½¹y�uz]���

êî

Ð�Y ��´¯yZd -��ºs�m�­ ��y�{ ¹ ¾«È]�¾¯uZs�ÎÐÕÍ�z¿Z]�yº��¾�YyY�yu�­v´-�uz¨¬°��¹ v�y�z]�½¹y�aZ «º���z�¯�zÀgPc
µv��mÈ�Y�uz§�z¸���¥Zs�­º¬��µz.´§�²À°d ·�

Ñ�Y ��´¯� yZd -��ºs�m�m ¹�À�auZ�ÎÐÕÎ�yº���¿Yz�� yu�¾�Z]�aÇº�p¯�¹ aZl¿|^��¾³v�¯�¶¿x�c��½{y¹Z�§�ayY{¹
±Yz¸c��¾³Z^�Z]�b³¹Z�¯�ÕÔ¶p ���

Ò�­ �¾cº¨¬¯�i�ÎÐÔÔ�yº�§� yu�½{y¹Z�§�aYvÀ«ºc��¿Y|�Y�¹ ¶cZ ���½Z·uº§��z�¯�²À]�¶�]Yy�¾´��¶¿z�³Î¾°¬��¶¿z�³� �
±Yz¸c��[M�¹ ¥Zs�aZ¤À¤pc�¶��R¯�¾�·¹&��

�� $OOLVRQ�� -�'��� '�6�� %URZQ� DQG� .�-�� 1RYR�*UDGDF�� ������ 0,17(4$��352'()$��� $� *HRFKHPLFDO� $VVHVPHQW�
0RGHO� IRU� (QYLURQPHQWDO� 6\VWHPV�� 9HU�� ���� 86(56� 0$18$/�� (QYLURQ�� 5HV�� /DE��� 86�� (QYLURQPHQWDO�
3URWHFWLRQ�$JHQF\��$WKHQV��*(�������

�� %LQJKDP��)�7���*��6SRVLWR�DQG�-�(��6WURQJ��������7KH�HIIHFW�RI�FKORULGH�RQ�WKH�DYDLODELOLW\�RI�FDGPLXP��-��(QYLURQ��
4XDO�����������

�� &RWWHQLH��$���0��9HUORR��/��.LFNHQV��*��9HOJKH�DQG�5��&DPHUO\QFN��������&KHPLFDO�$QDO\VLV�IRU�3ODQW�DQG�6RLOV��
/DERUDWRU\�RI�$QDO\WLFDO�DQG�$JURFKHPLVWU\��6WDWH�8QLYHUVLW\�RI�*KHQW��%HOJLXP�

�� )RWRYDW�� $���8�5��1DLGX�� ������&KDQJHV� LQ� FRPSRVLWLRQ� RI� VRLO� DTXHRXV� SKDVH� LQIOXHQFH� FKHPLVWU\� RI� LQGLJHQRXV�
KHDY\�PHWDOV�LQ�DONDOLQH�VRGLF�DQG�DFLGLF�VRLOV��*HRGHUPD��������������

��� +HODO��+�0��������(IIHFWV�RI�VRGLXP�FKORULGH�RQ�LRQLF�UHODWLRQV��HQHUJ\�VWDWXV�DQG�GU\�PDWWHU�V\QWKHVLV�E\�YDULRXV�
FURS�SODQW�VSHFLHV��'�6F���+DELO��WKHVLV��-XVWXV�/LHELJ�8QLYHUVLW\��*LHVVHQ��*HUPDQ\�

��� +HODO�� +�0��� 0�� $EGHO� 0RQHP�� )�� $]DP�� ������ +HDY\� PHWDO� XSWDNH� E\� /�� LWDOLFXP DV� DIIHFWHG� E\� VDOW� ZDWHU�
LUULJDWLRQ�� ,Q�� 5�� 3URVW� �(G��� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� WKH� %LRJHRFKHPLVWU\� RI� 7UDFH� (OHPHQWV��
3URFHHGLQJV��3DULV��)UDQFH�

��� +HODO��+�0���6�$��+DTXH��$�%��5DPDGDQ�DQG�(��6FKXQJ��������6DOLQLW\�KHDY\�PHWDO�LQWHUDFWLRQV�DV�HYDOXDWHG�E\�VRLO�
H[WUDFWLRQ�DQG�SODQW�DQDO\VLV��&RPPXQ��6RLO�6FL��3ODQW�$QDO���������������������

��� /LH��<���5�/��&KDQH\�DQG�$�$��6FKQHLWHU��������(IIHFW�RI�VRLO�FKORULGH�OHYHO�RQ�FDGPLXP�FRQFHQWUDWLRQ�LQ�VXQIORZHU�
NHUQHOV��3ODQW�6RLO��������������

��� 0F/DXJKOLQ�� -�� -��� /�7�� 3DOPHU�� .�*�� 7LOOHU�� 7�$�� %HHFK� DQG� 0�.�� 6PDUW�� ������ ,QFUHDVHG� VRLO� VDOLQLW\� FDXVHV�
HOHYDWHG�FDGPLXP�FRQFHQWUDWLRQV�LQ�ILHOG�JURZQ�SRWDWR�WXEHUV��-��(QYLURQ��4XDO���������������

��� 0F/DXJKOLQ�� -�-��� .�*�� 7LOOHU�� DQG�0�.�� 6PDUW�� ������ 6SHFLDWLRQ� RI� FDGPLXP� LQ� VRLO� VROXWLRQV� RI� VDOLQ� VRLOV� DQG�
UHODWLRQVKLSV�ZLWK�FDGPLXP�LQ�SRWDWR�WXEHUV��6RODQXP�WXEHURVXP�/���$XVW��-��6RLO�5HV���� ���������

��� 1RUYHOO��:�$���-��:X���'�*��+RSNLQV�DQG�5�0��:HOFK��������$VVRFLDWLRQ�RI�FDGPLXP�LQ�GXUXP�ZKHDW�JUDLQ�ZLWK�
VRLO�FKORULGH�DQG FKHODWH�H[WUDFWDEOH�VRLO�FDGPLXP��6RLO�6FL��6RF��$P��-���� ������������

��� 5LFKDUGV�� /�$�� ������ 'LDJQRVLV� DQG� ,PSURYHPHQW� RI� 6DOLQH� DQG� $ONDOL� 6RLOV�� 86� 'HSDUWPHQW� RI� $JULFXOWXUH��
:DVKLQJWRQ��'��&�

��� 6PROGHUV��(���5�0��/DPEHUJWV��0�-��0F/DXJKOLQ�DQG�.�*��7LOOHU��������(IIHFW�RI�VRLO�VROXWLRQ�FKORULGH�RQ�FDGPLXP�
DYDLODELOLW\�WR�6ZLVV�FKDUG��-��(QYLURQ��4XDO�������������

��� 6PROGHUV�� (�� DQG� -�-�� 0FODXJKOLQ�� ������ &KORULGH� LQFUHDVHV� FDGPLXP� XSWDNH� LQ� 6ZLVV� FKDUG� LQ� D� UHVLQ�EXIIHUHG�
QXWULHQW�VROXWLRQ��6RLO�6FL��6RF��$P��-���������������

��� 7HPPLQJKRI��(�� -��0���6�(�$�7�0��9DQ�'HU=HH� DQG�)�$�0��'H�+DDQ��������6SHFLDWLRQ�DQG�FDOFLXP�FRPSHWLWLRQ�
HIIHFWV�RQ�FDGPLXP�VRUSWLRQ�E\�D�VDQG\�VRLO�DW�YDULRXV�S+V��-��6RLO�6FL���� ���������

��� :HJJOHU�%HDWRQ��.���0�-��0F/DXJKOLQ� DQG�5�'��*UDKDP��������6DOLQLW\� LQFUHDVHV� FDGPLXP�XSWDNH�E\�ZKHDW� DQG�
6ZLVV�FKDUG�IURP�VRLO�DPHQGHG�ZLWK�ELRVROLGV��$XVW��-��6RLO�5HV���� �������

��� <LOPD]��$���+��(NL]��%��7RUXQ��,��*XOHNLQ��6��.DUDQOLQN��6��$��%DJFL�DQG�,��&DNPDN��������(IIHFW�RI�GLIIHUHQW�]LQF�
DSSSOLFDWLRQ� PHWKRGV� RQ� JUDLQ� \LHOG� DQG� ]LQF� FRQFHQWUDWLRQ� LQ� ZKHDW� FXOWLYDUV� JURZQ� RQ� ]LQF�GHIILFLHQW�
FDOFDUHRXV�VRLOV��-��3ODQW�1XWU�������������������
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