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æåí

­º]�b�¿{�¾d¯Èº� ¹ ©ºº�p¯�vÀº«ºc�½Yzº] ®º¸¯�¾º¿Z·v´¿Yz�
v³uzºº-¾ºº¯ [ººº�p¯�uyYu�¾ºº¸kºc�ªºº]Z£�zººgY�ÏÔ��¹ µ{Yvºº³Y

½yYvº¿Z�¶³Yv§Zs�bÀ À§�aYzÀÀ�c�{Y�¾�sZ��v³Yºc�¾¯�Z·¥Zs�
�6RLO�TXDOLW\�º�Z³�º¿zº¿v¯�{Y�¾ºb·ºd¯�½Zº� yu�a¹Z º¿Yzº�

uuz-�[º�p¯��tº�¯�î��¶³Yv§Zs��z.¿u�¾·Z-v¿u�{Y½{Z�
¾¯�Yy¶�º°l¯�±M�¾��¶§�uº°³�[º�p¯�¾�À^��½v´¿Yz��±Yºc½Y

¾¯�yYzº£ ®º· yZ´º§ yu�±Z´º# ¥Zºs aYyw�{Y½Z·¹zÀ³�¶§�v³zÀ-
¶º.³½ºº£ Zº¸³M�¾º³¹yu�_vº³yYu¹zÀ³�{Y�zc¶³Yv§Zs�±ZÀ¯�½Z·½Z·

b�Y�y¹Zºl¯�¶³Yv§ZsZ·b�t³ªÀ¨�c�¾¨¿|À��½Z·v´¿Yz��¾��
¾º¯ºº�³¹ vµvº°��yºº� ¶º]¾d�¿{�¹ ¾¿ZÀ°À��½Z·v´¿Yzº�yu�

Z¸³M�½{Zº�yYv¿Z�b�Y�zgº¯��æè��½uz]yZ§�µZ-v¿u�{Y��²À´#�®·�
¶º³Yv§Zs�zº-Y²À�Z¯�Z]�uyºsz]�Z¿�±vº� ~Àºs zºgY�yu�Zº·¹ Z·

d¯�½{y¹Zº�§�aY¹uYv·Yºs�bÀ�£Y¹�²¿Y�½Z¿º-��v³ºº�³�¾º�È
µ{��¾º-v³yZ]��½yZÀº]M�¶º§ uºº]¹ b�Yu��b�Z§�aZÀ¬°��¹ ¾�§

{Y�¥Zs�¹ ¶d�Yv³�¥Zs�±Z°dsZº� yu�¾º]º¬�¯Z³�zºÀgPc�bº�Yuz]
bº�Y�yYuyºszº] ¾º]º¬�¯�¾^º�³�½yYvº¿Z��æ��¹ ¾Ëº°§�yYv¤¯

¶º³Yv§Zs�½yYvº¿Z��zÀº� cª¯Yº��¹ ¥Zs�¾cYw�½Z·�¾-&¿¹�¶]�Z·
hº¯ ¾ºkyZsµ{Yvº³Y��¹y�ªb]º�y�yYv¤¯�¹ Z·�¶³Yv§Zs�µ{Yv³Y �½zºÀ-

uyYu�¾.d�]��¿Z¯{M�­Zl³Y�¹ ½yYuz]�¶³º°³�­Z.´·�yu�¥Zs�èé��
¶]�Z¸´c�¶³�Z·�¶³Yv§Zs�½yYv¿Z��z]�¾«M�uYºº¯ zºgY�yZº§ ¹ {Zº�
¹ �¿YyM�¶]�±M�{Y��À]�¶¨¬]�uyYu�¾.d�]�¾«M�uYº¯��º³�¹ yYvº¤¯

Y|ºkY�Zº] ±M�½Z·v³ºÀº� µººp³½s ¾º³v�¯�b�Y�¶d�]Y¹�¥Z�í��
uYº¯�zgY�±ZÀ]�½Yz]�±º´§Zc�¶§�¾�£Z´d¯�µZº- ¹ �¬dºt¯�aÇuZº�¯

b�Y�µv��¶WYyY�Z·�¶³Yv§Zs�½yYv¿Z��z]�¾«M�è�µuZ��{Y�Yy�¢¤p¯
yYº�u�Yy�j¿Zd³�¾º¿Z¸³�½v´º]�º°k ¹ ¶dº�Yu�yxºo zº] ½yZº.³Y

¾¯u{Z��¾p���½Z·yZ]��¿Y|�Y�Z]�v´³Yºc�¾¯�¾¿º��{Y�¾«M�uYº¯
¹ ¾º ´¯{Y�¹ µu¹|�Y�}y��´§Yz��yYv¤¯�z]�}y�ªt¬tc��·Zº§

v´¿M�yZ°��¶]�¥Zs�aYyw�_v´·u�v³ºÀ��ª¯Z��zº.¿u�½ºº��çå��
¹ �º³�v´³Z¯�¥Zs�z.¿u�½Z·�¾-&¿¹�¶]�¾º«M�uYºº¯ zºgY�¾º.³º.#
av��¹ ¾«M�uYº¯��º³��¥Zs�±uº]�¾°¿vº� ¶ºkyu��}y�yYvº¤¯

uyYu�¾.dº�]�¾º¨À³Z¨¯�aZÀº¬°��æå��zd�§u�¹ |cY¹�aYv·Z�¯
�èæ�av¯�{Yyu�yu�¶§�¾d¿z¿v¯�aZÀº¬°��¶º§ bº�Y�µuYu�±Zº�³

¥Zºs ¾º«M�uYºº¯ �·Zº§ fº�Z]¹bº¿Z¸³�yu�·Z§�¶]�zºl´¯�
¶³Yv§Zs�½yYvº¿Z�¥Zs�±Z°dsZ��bÀ�Z�o�¹ µv��Z·Z·�¥Zs�¶]�

vºº·u�¾ºº¯ �¿Y|ºº�Y |ººÀ³ Yy�½{y¹�½yYvºº¿Z��a¹Zºº c��²Àºº´#®ºº·
¶º³Yv§Zs¥Zs�yu�Z·�¬dt¯�±Z·ZÀ-�b�§�bpc�½Z·�yv£�¶]�a

¶�¿y��Àp¯�yu�µv´´§�yYv¿Z��uYº¯�vÀ«ºc�5L]RVSKHUH�b^�³�Z¸³M�
b�Y�µvº� µuYu�æé�¾«¹z¬]��æç�¾´�¯�¶�]Yy²]z§�±ZÀ¯�½yYu

b�Y�µuz¨³�µv·Z�¯�Zº·¶º³Yv§Zs�½yYvº¿Z��¹ ¥Zºs yu�uººkº¯�
±YyZº¨°·�¹ ±¹uºº�uY�ë�µuºº°³�µv·Zº�¯�|ºÀ³½yYv¿Z��¶§�vº³Y

§ yZÀ�]�¾.d�]�®· Z·�¶º³Yv§ZsaYyvÀ·º]z§�ª§�Z]�¾°yYv¤¯�¹ Z·
z]�aYyvÀ·º]z§��]Z´¯�|À#Z³�yZÀ�]�zgY�z.³Z�³�¶§�¶d�Yu�¾«M�²]z§

¶³Yv§Zs�½yYv¿Z�Z·b��
±YyZº¨°·�¹ ZÀº�Yy�çé�v´dº�Yu�±ZÀº]½yYv¿Z��yYv¤¯�¶º§

zc�½Z·�¶º³Yv§Zs�:$6��:HW�$JJUHJDWH�6WDELOLW\�yYv¤¯�¹
}y��´§Yz��'&��'LVSHUVLEOH� &OD\�¶]�yYv¤¯�{Y�zgPd¯�av�

¥Zs�z.¿u�½Z·�¾-&¿¹�¶]�Z¸³M�bÀ�Z�o�±Y|À¯�¹ b�Y�b]ºº�y
uyYu�¾.d�]�yYv¤¯�¶§�b�Y�µuYu�±Z�³�Z¸³M��¿Z¯{M�j¿Zd³:$6

¶³º°³�±Z¯{�yu�b]º�y�yYv¤¯��¿Y|�Y�Z]�\�Z´d¯�¾�s�yºº� ¶º]
¾¯��·Z§�½yYuzº]yYv¤¯�¶§�¾«Zo yu�v]Z¿'&�¿Y|�Y�Z]�\�Z´d¯�
�¿Y|º�Y�b]ºº�y¾¯�v]Z¿�yu�¶§�b�Y�¾«Zo�yu�²¿Y½Z·�¾�yz]
yvº³¹�¹ ,º³Z¿�èè�zgY�½yYuz]�¶³º°³�±Zº¯{�yu�¥Zºs b]ºº�y

b�Y�¶d�Yv³�Z·�¶³Yv§Zs�½yYv¿Z��zº] ½yYu�¾º´�¯�b�u�¶]�j¿Zd³
±YyZº¨°·¹�b¨�zº� �º�ºc�µvº¯M�çç�¶§�b�Y�µuYu�±Z�³�|ºÀ³

z¨À¯�_uººc ¹ ¥Zºs b]ºº�y�yYvº¤¯¹¾º]�yu�ª¯Yº��²¿zºczgº¯�
vº¿Z�¶º³Yv§Zs�½yYµuº]�µZÀ-�v�y�ª���©º��yu�Z·v³Y�µuZ d�Y�Z]

�zºd¯YyZ��¹u�²º¿Y�{Yíê¾³Z¯{�aYzÀÀ�c�v�yu�'&¹:$6ª]Z£�
b�Y�µuº]�¶Àºkºc�±YyZ¨°·�¹ ¾³È-�æí�±uz§�[º�z¯�Z]�|À³

µ{Yv³Y�~�º� ¹ �Z^º�Y�vºo Zºc ¥Zºs�Z·�¶³Yv§Zs�½yYv¿Z��½zÀ-
¶³Yv§Zs�½yYv¿Z��±ZÀ¯�¾ ´¯�¾º�s�¶º�]Yy¶À«¹Y�b]º�y�yYv¤¯�¹

¹ µuºº°³�µv·Zº�¯�Yy�¥Zºsv´d�Yu�±ZÀ]b]º�y�¹ ¾«M�²]z§�¶§�
s ¶Àº«¹Yºº¥Z�º¸¯�º®½yYv¿Z��²ÀÀ�c�½Yz]�ª¤d�¯�½Z·zÀ�d¯�²¿zc

¥Zs�yu�¹ µuº]�Z·�¶³Yv§ZsuZ¿{�}y�¹ ¾«M�²]z§�yYv¤¯�¶§�¾¿Z·
�Yuº¶d·¶³Yv§Zs�½yYv¿Z��v³Yº°§�Zº¤¯�zÀgPc�bpc�zdºyYvb]º�y�
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Z��¾]Z¿{yY±Yz¿Y�¢�Z´¯�¾sz]�yu�Z·�¶³Yv§Zs�½yYv¿

æåî

s ¶À«¹Yb�Y�¶d�z-�yYz£�¥Z�
¾¯�yº�c��À��¶·u�v´#�Zºc²d�ºÀ��yu�®À�¬§�mÈ¯Y�¶§�v�

¦º·M�¹ v³zºgR¯�yZÀº�]�Z·vÀºWº¬§uº^¸]�¢¿z��{Y��¥Zs�¶]�¾º·u
}y�½y¹M�®º·¾³¹yu�¾.d�ºÀ��zº] �¶º³Yv§Zs�yu�uººkº¯�½Zº·
¾¯�Z·�¶º³Yv§Zs�v¿Y|�Y¾«¹²°cu�¹ ±º�z¯Y�b¿Y¹y�¶]��æì�yºÀ]
½Zº·©Zº� yuæîçí¹æîçî©Zº� yu�²�Zº§ ¹æîèæ"Àº· �¦¿

¶³Yv§Zs�½yYvº¿Z��yu�¾º¸kºc�ªº]Z£��¿Y|º�YZ·�±u¹|�Y�{Y�¾�Z³�
®Àº�¬§�]¶©uZ^c�ª]Z£�®¿v��uZ¿{�yYv¤¯�½¹Zo�½Z·�¥Zs�yu�|k�

µuzº¨³�µv·Zº�¯v³Y�æì��¾§�¹ ZÀ�Yy�çê�µuº°³��yY|-¶§�v³Y
yYvº¤¯:$6¹ ¾«M�uYºº¯ �}y��¿Y|º�Y�Zº] \º�Z´d¯�S+¥Zs�

Ybº�Y�¶dº�Z¿��¿Y|º��±YyZ¨°·�¹ }º¿Z��~¨¿º]�æè�|À³±ZÀ]
v³Y�µuzº§¹ ®À�¬§�aZ´]z§�yYv¤¯�¶§�S+¶³Yv§Zs�Z]�zc�+y|] ½Z·

{Yçê�åuyYu�b^h¯�¾.d�]�®· zd¯�¾º¬À¯�±¹z^«�j¿Zd³�¶§�¾«Zo yu
{yYºº� ¹�çæ��¿Y|�Y�¶§�b�Y�µuº]�±M�z.³Z�³S+yu�µ&¿¹�¶]�
¾�¿Yzººº�®¿vººº� [xºººk b^ººº�³�yYvººº¤¯�¶ººº§�6$5�

�6RGLXP� $GVRUSWLRQ� 5DWLR�¾³Z§�aYyw�¶§�bº�Y�½vºo yu
¾¯�}y��´§Yz��z]��u{Z��Yvk�®·�{Y�Yy�b¿È¿Yv¿Y|�Y��²À´#�®·

±YyZº¨°·�¹ �º·zdº�¹�èç�¶d�Yu�yZº¸�Y®d�À��yu�¶§�v³Y½Z·
�´c�¹ v³yYu�¥v³Y�¾º«M�uYºº¯ ¶º§ ­¹Yvº¯ bº�§¾¨À³Z¨¯�½Z·

º] ±ºº-Z³º-�¿Y|�Y�f�Z]�¦·M�±u¹|�Y��uº��¾º¯ ©Zº°�Y�Zº¸³M�z
½yYvºº¿Z�Z³�bºº¿Z¸³yu ¹ ¾p�ºº� ¥Zººs yu�|ºº¿y ½Zºº·¶ºº³Yv§Zs

¾º¯ ¥Zºs ±Z°dsZº�uºº��±YyZº¨°·�¹ ¦´¿ºº��çë�½yYv¿Z�
²Àº¿Z��¡Zº°�Y�yu�Zº·¶º³Yv§Zs¶]�¶d�]Y¹�µv°��yº��¶] Yy�¥Zs�zc

¶dº�³Yu�¥Zºs ½{Zº] �Z^º�Y�yYvº¤¯�¹ ¶d¿vÀº�Yv³Y�±Z³M²À´#�®·�
µv·Zº�¯v³uzº§{Y�zd°§�¾«M�uYº¯�Z]�¾¿Z·�¥Zs�yu�¶§ê�v�yu�

d¯�µv°��yº��¶]�Z·�¶³Yv§Zs�½yYv¿Z�Pb�Y�µuº]�¦·M�yYv¤¯�{Y�zg�
±YyZº¨°·�¹ zº-{z]��}y�zºgY�uyºº¯ yu�ææ�v³uz§�±ZÀ]¶§

yº�o�¶lÀºd³��¶º³Yv§Zs�ªÀ¨º�c�¹ }y�aYyw�½y¹M�®º· ¾ºd£¹
¾«M�uYº¯�Zº¿ ®Àº�¬§�½Zº·±ºº¿}y��v�Z]�¾°³�Z·v³ºÀ��yu�v´³Yºc

ª]Z£�zgY��}y�ª§�yYvº¤¯�²¿Yzº]Z´]�¹ v´º�Z]�zºgR¯�±Yv´º# aYyw
¾°³�¶³Yv§Zs�b¯¹Z¤¯�z]�¾¸kºcuyYx-�¾cyº��yu¹ ²Àcyº§�¶§

±YyZºº¨°·�æë�µv´ºº´§�²ÀººÀ�c�ªºº¯Z��Yy�}y�ªºº§ yYvºº¤¯yu�½Y

¶³Yv§Zs�½yYv¿Z��¹ }y��´§Yz�¶d�³Yu�Z·v³Y�±ºdÀ«�¹ yº¯vÀ¨�Y
�çí�|ºÀ³yZº¸�Y�v³uzº§Yy�¦�s�½Zº·¶º³Yv§Zs�½yYvº¿Z��¶º§

¾¯}y�yYv¤¯�{Y�±Yºc�U �����uº°³�uy¹Mz]��
bÀ«¹zººd¨«Y�zººgY�uyººº¯ yu±YyZºº¨°·�¹ ªºº�Z#��Zºº·�æê�

v³uzºººº§ ±ZÀºººº]¾ºººº¨¿zd¨«Y�b¿Yvºººº· yYvºººº¤¯�¶ºººº§�(&�
�(OHFWULFDO�&RQGXFWLYLW\�¹6$5¿Z��Zº]º§Zs�½yYvº³Yvº¶·ººZ
�µ{Yvº³Yc µvº� ½zºÀ-{Z��±YyZ]�µZ.d�u���º�¶d�Yv³�¾.d�]�®·

bºº�Y�¶ºº§¾ºº«Zo yu�¾ºº«Y¾ººd«�¹�ì�±YyZºº¨°·�¹ zºº-{z]��
�æå�±YyZº¨°·�¹ ¾º°Àoy�¹�ê�¶³Yv§Zs�½yYv¿Z���·Z§�zº]Z·

�¿Y|º�Y�Zº] \º�Z´d¯6$5µuº°³�vÀº§Pc�v³Y�j¿Zd³�·¹&�¹ º-�
zº³Yu�æî�>Z¿º£�¥Zs�½vÀ¿º¬§�½yYv¿Z��¶§�b�Y�µuYu�±Z�³zgPd¯

v´³Z¯�¾¬¯Yº��µ¹È��¶º] ¥Zºs ¾º«M�uYºº¯ {YS+¹ ¾³º¿�ayv£��
±ºº¿ \À§zºcb�Z·��¾dÀ�z��v´#�½Z·�±ºÀcZ§�±Yv¤��ayº��yu

¾°³�¦À¯º·�vÀ�Y�µ&¿¹�¶]�¾ ´¯�yZ]�½¹Zºo ¾º¨À¯º·�uYºº¯v³Yºc
v´#�½Z·�±ºÀcZ§�yº�o�¶§�¾«Zo yu�uº��¥Zºs ½yYvº¿Z��ªº¯Z�

³M�v´º# uYºº¯ Zº] µYzº°·�¾ºdÀ�z�¾¯�¾º³ºÀ}y��´§Yz��{Y�v³Yºc
v´§�½zÀ-º¬k�

,³ºº� ±ºº] ¶ºc�çî�µ{Yv³Y��¹y�¾º¿YyZ§½yYv¿Z��½zÀ-
¶º³Yv§Zs{Y�zc�+y|] [º�z¯�½Zº·è�åz¿Z��{Y��À]�Yy�zd¯�¾¬À¯�
�¹yb�Y�¶d�³Yu�Zº·�¦¿z·�¹ v«º^À��çì�|À³v´d�Yu�±ZÀ]¶§

¶º³Yv§Zsbº�yu�½Zº·�{Y�zc�+y|]çê�å¯ ¾¬À¯�zd�bpc�zd�À]
¾ºº¯ yYzºº£ ¾ºº�YyY�b¿zºº¿v¯�¹ ½zºº]yZ§�zººÀgPcv³zººÀ-�±ZÀºº¯ yu

¶º³Yv§Zsµ{Yv³Y�¶]�aYyw�>Çº°�¯��b�yu�½Z·ç�æzd¯�¾¬À¯½Yz]
µuZ d�Y�½yYv¿Z��²ÀÀ�c�v³º��¾¯¾«¹¦¿z·�¹ v«º^À��j¿Zd³��çì�

¶º³Yv§Zs�¶º§ bº�Y�µuYu�±Zº�³½Z·ç�çê�åzd¯�¾¬À¯bÀ�Z�o
v¯�½Z·yZ°Àc�¶]�½zd�À]v³yYu��¬dt¯�¾d¿z¿�
²¿Y�­Zºl³Y�{Y��vº·�·¹&�yu�Z·�¶³Yv§Zs�½yYv¿Z��¾]Z¿{yY�

¹ ¥Zs�¾cYw�½Z·�¾-&¿¹�zgY�¾�yz]�¹ ±Yzº¿Y�½Zº·¥Zºs ¾ºsz]
±M�z]�b�§�b¿z¿v¯b�Y�¾¯��·¹&��²¿Y�j¿Zd³¶¯v¤¯�v³Yºc½Y

½Yz]�
�yº�§�ª§�¶]�½zÀ-�µ{Yv³Y�¶´¯Yu��zd�-
�µuYu�±uy¹M�b�u�¶]·ºÀ°§�½Zº[Z¯º¿¹�¶]��º]zº-&º·¾º½Z

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.9
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

27
 ]

 

                             3 / 16

https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.9.0
https://jstnar.iut.ac.ir/article-1-408-fa.html


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

ææå

¥Zs�±Z°dsZ�
�½yYv¿Z��Z]�¥Zs�½Z·zd¯YyZ��`�]Yy�¶]��º]zº¯ aÇuZº�¯�²dº�Z¿

¶³Yv§ZsZ·
�µ{Yvº³Y�ay¹zº� zº] vÀº§Zc¶³Yv§Zs�½yYv¿Z��½zºÀ-¶]�Z·±Yº´�

[º�p¯�Z·�¥Zs�¾¨¿|À��½Zº·¾º-&¿¹�¾º]Z¿{yY�®º¸¯��sZº�
uuz-�

�¹y�¹ uYº¯Z·
¶³º°³��¹y�¹ ¢�Z´¯yYuz]½

ªºp¯�[Ztdº³Y��zº� �Àº�½yYuz]�¶³º°³�½Z·�{Y�Z·�¥Zs��º´c
¹ ¾«M�uYº¯�yYv¤¯�b¸k�{Y�µ&¿¹�¶º] ¹ ¾º¨¿|À��¹ ¾¿ZÀ°Àº� zº�³

b�Y�µuº]�¾°¿v��Zº¿ yºº� �¿Yzº��ª¯Z��½yYuz]�¶³º°³�¢�Z´¯
±Zdº�Yµuº]�µZ�³Z¯z§�¹ ¾]z��±Zl¿Z]ywM��±Yyv³{Z¯��±Zd�¬-�½Zº·
bºº�Y�Çººº� ¶³Yºdºº�Y��ºº�ºc�½yYuzºº] ¶³ººº°³©ººº� ¶ºº] ½uêå

zºd¯�¾d³Zº�b¯Ztº� �ëzºd¯�¾º¬À¯z�£�¹æìzd¯�¾d³Z�¹u�Z]�¶§
ayº��µv��¶d�Yuz]�±M��Àp¯�­yZ¸#�¦¿�u¹vo�¾º«º���zº]

bº�Y�¶d�zº-�{Y�¹ z�³�uyº¯�¢°��{Y�¥uyZ§�Z]�¥Zs�½Z·�¶³º°³
v¿uz-�b�Yuz]�¶³Yºd�Y��Z¨��¶³º°³�²¿Y�½Yz]n���¶kyu��zÀ-

�ç�zº]Yz]éê�ì¶§�µuº]�v�yu�¶³º°³�¾-uyºt³�b�u�z.³Z�³¶]
bº�Y�µvº¯M�¶³ºº°³�ªºp¯�zº· yu`�¤³����ª£Yvo�{Y�½yYuzº]

¢ºº°��yu�¹ �¬dººt¯½Zºº·æå�åzººd¯¾d³Zºº��vºº§æ�¹çå�æå
zºd¯�¾d³Zº��vº§ç�¶³º°³v��½yYuz]�¶³º°³��~��¶]�¥Zs�½Z·

Yºº· yu�¹ ª¤dº´¯�µZ.º�¿Z¯{M¶³Yv§Zs�¹ v¿uzº- ¦º�sZ·½¶]�
µ{Yvº³Yí�ç�ç] zºd¯�¾º¬À¯½Yzµ{Yv³Y�v��¦À¨ c�½yYv¿Z��½zÀ-�

¦#ºº§ aYyw{Y�zºcçzºd¯�¾º¬À¯�¿Z¯{M�­Zl³Y�½Yzº] |ºÀ³½Z·
b�z-�yYzº£ µuZ dº�Y�uyºº¯ ¾º¨¿|À��¹ ¾¿ZÀ°Àº��½yYuz]�¶³º°³

©Z��±Zd�]Zc�yu�¥Zsæèìíb�Y�µv��­Zl³Y��

µ{Yv³Y�¹ ¥Zs�¾¿ZÀ°À��¹ ¾¨¿|À��½Zº·¾º-&¿¹�²ÀºÀ�c½zÀ-
¶³Yv§Zs�½yYv¿Z�Z·

¾º-&¿¹µ{Yv³Y�¾¿ZÀ°À��¹ ¾¨¿|À��½Z·�ª¯Z��µv��½zÀ-S+�(&
¹6$5��¾«M�²]z§�v�yu��¦·M�v�yu��¥Zs��Z^�Y�µyZº���yu�

bºº�Y�µuººº] }y�¹ ²ºº� �b¬Àºº� vºº�yu�©¹vººkæ��²ºº¿Y yu
�¹y�¶ºº] ¶kºººc Zºº] ��·¹&ºº�½yYvºº¿Z��¾ºº]Z¿{yY��¬dººt¯�½Zºº·

¶º³Yv§Zs¾§�¹ ¥º�Zkº��½uZ¸´º�À���¹y�{Y��Zº·�çè�µuZ d�Y
bºº�Y�µvºº��¹y�{Y�¶ºº§½yYvºº¿Z��½zººÀ- µ{Yvºº³Y ©ººº°�¯�½Zºº·

¶³Yv§ZsµuZ���Z·�¿z��¹ zcaZ³Z¨¯Y�¹ ª¿Z�¹�uz]yZ§�Z]�¹ µuº]�zc
uyYu�|ºÀ³�¾º«º^£�ªº]Z£�bº£u��zºd°§�é��±uz§�¦º�s�{Y�~º�

¶º³Yv§Zsµ{Yvº³Y�¶º] ½Zº·í�ç�çzºd¯�¾º¬À¯½Z¯u�yuææå¶kyu
uYzº-¾d³Zº�avº¯ ¶º]çé¶³ºº°³��b�Zº�½Yê«º«�yu�¾º¯z-�¶

®lo�¶º] ¾¨Àdº�È�ëåzdÀ«�¾¬À¯¹ ¶d�z-�yYz£éåzdÀ«�¾¬À¯[M
b�Y�µv��µu¹|�Y�±M�¶º] zº�¤¯�¶]�¶³º°³�½ºdp¯�`«º«�±M�{Y�~�

¯ºavê£u�ºd�u�yu�¶¤Àº´·u�±Z¨c�µZ.ºyY¹u�µv(QG�RYHU�HQG�
VKDNHU���±Yy¹u��Z�º� Zº]çåzºd¯�¾d³Zº�b�z��¹êêyu�y¹u�
¶¤Àº£u� d�Y�Z]�~���¹ ¶d�z-�yYzº£µuZ{YíåzdÀ«�¾¬À¯z�¤¯�[M

½¹y�¶«º«�½Yºdºp¯��b]ºº³ ¹u�yu¦«Yçê�åzd¯�¾¬À¯�¶À¬tcv��
av¯�¶]�¦º«Y�½¹y�µvº³Z¯�¾º£Z]�aYywçé½Z¯u�yu�b�Z��ææå

uYzºº-¾d³Zºº�¶ººkyu~ºº� ¹ µvºº� ¦ºº�syº�´ºº¯ ¶ºº] ²¿{ºººc {Y
µ{Yvº³Y{Y�zc�+y|] ²��aYyw�½zºÀ-çê�å�zd¯�¾¬À¯�çåzdÀ«�¾¬À¯

ºº¬p¯�{Y®¿v��aZ ���Zd¯Y|.·�©�êZ]�v�yu�ê�íS+ �±M�¶]
avº¯ ¶º] ¹ µvº� µu¹|º�Yæêb�Y�µv��µuYu�±Z¨c�¶¤À£u��~��
¦«Y�½¹y�¶¬�Zo�¢À¬�cçê�åzd¯�¾¬À¯v��¶d���[M�Z]�¹ ¶À¬tc

½Z¯u�yu�±v��¦�s�{Y�v�]�¦«Y�½¹y�µv³Z¯�²º� aYyw�¹ææå
uYzº-¾d³Zº� ¶ºkyuavº¯ ¶º]çév¿uz-�²¿{ºc��b�Z���yYv¤¯

zc�½Z·�¶³Yv§Zs�½yYv¿Z��:$6�¶�]Yy�{Yæ¾¯�¶^�Zp¯�uº���
@æ>�:$6� ��5�6�����7�6��
����

�±M�yu�¶§5¦«Y�½¹y�µv³Z¯�¾£Z]�aYyw�­zk�çê�å�zd¯�¾¬À¯�
6¦«Y�½¹y�µv³Z¯�²��aYyw�­zk�çê�å¹ zd¯�¾¬À¯7ª§�­zk�

¥Zs�¶³º°³b�Y�
¶]µ{Yv³Y� yº�´¯{Y� ª�Zo� ¢À¬�c �}y� �´§Yz�� yYv¤¯� ½zÀ-

z�]�¦¿� ¶]� �ª^£� `¬oz¯� yu�aYyw�½º�d��çêåzdÀ«�¾¬À¯ª¤d´¯
¹ µv�éå¶³º°³��¢À¬�c�±u{�®·�¶]�{Y�~��¶¤À£u�¾¿¹y�©º¬p¯�{Y�½Y

±Miº¯�©º��yu�zd¯ºd�¹zd¨��Y�µZ.d�u�Z]�[xk�yYv¤¯�¹ b�Yuz]
ëçåzdº¯º³Z³bWYz£v¿uz-�{Y��À�¶³º°³�[xk�yYv¤¯�bWYz£�Z·�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.9
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

27
 ]

 

                             4 / 16

https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.1.9.0
https://jstnar.iut.ac.ir/article-1-408-fa.html


Z��¾]Z¿{yY±Yz¿Y�¢�Z´¯�¾sz]�yu�Z·�¶³Yv§Zs�½yYv¿

æææ

©¹vkæ��µ{Yv³Y�²À.³ZÀ¯�z¿uZ¤¯��¾¿ZÀ°À��¹ ¾¨¿|À��½Z·�¾-&¿¹�µv��½zÀ-:$6¹'&¥Zs�½Z·�¶³º°³�yu
²�
���

b¬À�
���

}y
���

²]z§
¾«M���

¦·M
���

6$5 (&�G6�P�
S+ '&�J����J� :$6���

¶³º°³
¥Zs

¶¤�´¯
½yYuz]�¶³º°³

ëæ�æè éé�êì îë�çí ëé�æ ëè�èæ æî�æ åë�æ çè�ì çêëî�å åí�êç *+� ±Zd�¬-
êí�î ëç�êç íæ�èì êí�æ íì�èè ìí�å ëé�å çê�ì èæîî�å ìì�êë *+� ±Zd�¬-
êè�æë íç�éë ëë�èë éê�æ çê�çë èç�æ ìê�æ çç�ì ìëìæ�å îé�éí *(:� ±Zd�¬-
åë�æì êç�éî éè�èè íè�æ çí îé�å îì�å èé�ì çåêç�æ åè�èè *(:� ±Zd�¬-
îë�æê êî�êæ éë�èç çç�æ ê�èç íî�å êè�æ çì�ì çåëë�æ æé�æî *('� ±Zd�¬-
íë�çé éê�êå ìå�çé èæ�æ ëè�èç í�å íí�å çê�ì åêéå�æ åé�çè *('� ±Zd�¬-
êí�ææ ëí�ëé ìê�çè ëé�æ ê�æê èì�æë ìî�æé îî�ë îíëé�å ìé�çè *$:� ±Zd�¬-
êê�çå ëì�êè ìî�çê åì�æ ê�æê æì�æî îî�î åè�ì ååíå�æ èì�æå *$:� ±Zd�¬-
éé�î îå�ëé ëì�çê çè�æ èí�î íí�æ íì�å çî�ì éèêé�å èí **3� ±Zd�¬-
îê�êé éî�ì êì�èì èî�æ ê�í åç�ç íí�å çê�ì ëéîå�å íì�çë **3� ±Zd�¬-
æê�æç æå�êé ìë�èè çê�æ æé ë�æ ææ�æ çì�ì êèîí�å ëè�éê **:� ±Zd�¬-
êå�ææ ëí�êç íè�èê éì�æ æè�æê èé�æ åé�æ çë�ì êéçå�å ëç�éæ **:� ±Zd�¬-
çì�í æç�ëë ëç�çê æí�æ çê�í çé�ç êî�ç çì�ì åíçè�å åì�èì *.6� ±Zd�¬-
éì�æç îì�ëæ êì�çê éî�æ çê�î åè�ç ëì�æ èç�ì éìèå�å åê�èì *.6� ±Zd�¬-
çç�é êè�ìç çë�çè çè�æ çê�æè æë�æå çí�í åì�ì çëëè�å ë�èí *.3� ±Zd�¬-
èå�ç çå�éì êæ�êå èé�æ çê�æè çç�è èì�è æì�ì æåîæ�å éë�êì *.3� ±Zd�¬-
êì�è íì�éë êì�éî åî�ç ê�ì æì�æ éå�æ çè�ì åìéë�æ éæ�êì *'� ±Zd�¬-
ìì�ì íç�éë éç�éê îè�æ íí�ë éë�æ ìé�å æí�ì åæåç�æ íè�êè *'� ±Zd�¬-
æç�ë çé�ëé ëê�çî çî�æ èí�æè çé�éê èê�êè îî�ì ìììç�å æë�çè *$%� ±Zd�¬-
åë�è æë�ëå ìî�èë åé�æ íì�æë çè�èî èê�éç îç�ì åéîå�æ çì�èç *$%� ±Zd�¬-
ìè�ç êç�ëç ìê�èé îë�ç åí�çæ ìæ�æ æè�æ èç�ì íæææ�å îè�ëê -� ±Yyv³{Z¯
èí�î éí�ëê æê�çê êí�ç èè�çç ë�ç æ�æ éì�ì íîæå�å ëë�ëí -� ±Yyv³{Z¯
êç�æî êë�ëç îç�æì åë�ç çê�î çê�è îí�å åî�í éçîæ�å îê�êç &2/� ±Yyv³{Z¯
èí�æë ìæ�êí îç�çé êç�ç èè�æé ê�æ åæ�æ èæ�ì èëìç�å ëê�éî &2/� ±Yyv³{Z¯
ìë�ê çì�êè îì�éå êì�æ ìê�çç åé�å íê�å æí�ì éççè�å æ�èì .6&� µZ�³Z¯z§
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Ï�­Y��ZkYz]�}Y�æèìè�¥Zs�¾�v´¸¯�©º�Yº�¥Zs�¦À³Z¨¯�©¹Y�v¬k��±Yz¸c��µuY{�n«Z��²À�o�¶°kzc��
Ð�� �¦ÀkZc�Y ��m ¹ Yz¿x���¾°Àoy��æèìì�cP¥Zs�¾¨À³Z¨¯�¹ ¾¨¿|À��½Z·�¾-&¿¹�z]�¾«M�uYº¯zÀg�¾¬§�¾�yz]��¯ ¶�º°l¯�aÇZ¤

½{y¹Z�§�¾�v´¸¯�¹ ¾´��aZ¤À¤pc�¾��tc�¾°¬���­º��©Z�Î�ÎÍ�ÏÍ�
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æçæ

ÎÐ�Î��ÓÐ�ÔÑ�
Ò�m �¾°Àoy�Y ��� ¹ Yz¿x���¦ÀkZc��æèìë�uYº¯�¹ ¾°¿v���½yº��aYzgY�¾�yz]�Z·�¥Zs�¾¨À³Z¨¯�aZ�t�¯z]�¾«M�µyZ°��¶¿z�³�îå�

iz§��½{y¹Z�§�¾�v´¸¯�¹ ¾´��aZ¤À¤pc�¶��º¯�
�� $GHVRGXQ�� -��.��� -�� 6��&��0EDJZX� DQG�1��2WL�� ������ 6WUXFWXUDO� VWDELOLW\� DQG� FDUERK\GUDWH� FRQWHQWV� RI� DQ�8OWLVRO�

XQGHU�GLIIHUHQW�PDQDJHPHQW�V\VWHPV��6RLO�	�7LOO��5HV�������������
�� $O\��6��0��DQG�-��/HWH\��������3K\VLFDO�SURSHUWLHV�RI�VRGLXP�WUHDWHG�VRLO�DV�DIIHFWHG�E\�WZR�SRO\PHUV��6RLO�6FL��6RF��

$P��-�������������
�� $ULQJKLHUL�� 5�� DQG� 3�6HTXL�� ������ 7KH� DUUDQJHPHQW� RI� RUJDQLF� PDWWHU� LQ� D� VRLO� FUXPE�� 33�� ��������� ,Q� :�:��

(PHUVRQ��(G����0RGLILFDWLRQ�RI�6RLO�6WUXFWXUH��-RKQ�:LOH\�	�6RQV��&KLFKHVWHU��
�� $UVKDG��0��$��DQG�*��0��&RHQ��������&KDUDFWHUL]DWLRQ�RI�VRLO�TXDOLW\��3K\VLFDO�DQG�FKHPLFDO�FULWHULD��$PHU��-��RI�

$OWHUQDWLYH�$JULF����������
���%DU]HJDU��$��5��� -��0��2DGHV��3��5HQJDVDP\�DQG�/��*LOHV��������(IIHFW�RI�VRGLFLW\�DQG�VDOLQLW\�RQ�GLVDJJUHJDWLRQ�

DQG�WHQVLOH�VWUHQJKW�RI�DQ�$OILVRO�XQGHU�GLIIHUHQW�FURSSLQJ�V\VWHPV��6RLO�	�7LOO��5HV�������������
���%DU]HJDU�� $�� 5��� 3�� 1�� 1HOVRQ�� -�� 0�� 2DGHV�� 3�� 5HQJDVDP\� DQG� 5�� 6�� 0XUUD\�� ������ 7HQVLOH� VWUHQJWK� RI� GU\��

UHPRXOGHG�VRLOV�DV�DIIHFWHG�E\�SURSHUWLHV�RI�WKH�FOD\�IUDFWLRQ��*HRGHUPD�����������
���%ODLU�� 1�� ������ ,PSDFW� RI� FXOWLYDWLRQ� DQG� VXJDUFDQH� JUHHQ� WUDVK�PDQDJHPHQW� RQ� FDUERQ� IUDFWLRQV� DQG� DJJUHJDWH�

VWDELOLW\�IRU�D�FKURPLF�OXYLVRO�4XHHQVODQG��$XVWUDOLD��6RLO�	�7LOO��5HV�������������
���%RL[�)D\RV��&���$��&DOYR�&DVHV��$��&�� ,PHVRQ�DQG�0��'��6RULDQR�6RWR�������� ,QIOXHQFH�RI�VRLO�SURSHUWLHV�RQ� WKH�

DJJUHJDWLRQ� RI� VRPH� 0HGLWHUUDQHDQ� VRLOV� DQG� WKH� XVH� RI� DJJUHJDWH� VL]H� DQG� VWDELOLW\� DV� ODQG� GHJUDGDWLRQ�
LQGLFDWRUV��&DWHQD����������

���&KDQ��.��<��DQG�'��3��+HHQDQ��������7KH� LQIOXHQFH�RI�FURS�URWDWLRQ�RQ�VRLO�VWUXFWXUH�DQG�VRLO�SK\VLFDO�SURSHUWLHV�
XQGHU�FRQYHQWLRQDO�WLOODJH��6RLO�	7LOO��5HV�������������

���&KDSSHOO��1��$���-��/��7HUQDQ�DQG�.��%LGLQ��������&RUUHODWLRQ�RI�SK\VLRFKHPLFDO�SURSHUWLHV�DQG�VXEHURVLRQDO�ODQG�
IRUPV�ZLWK�DJJUHJDWH�VWDELOLW\�YDULDWLRQ�LQ�D�WURSLFDO�GLVWXUEHG�E\�IRUHVWU\�RSHUDWLRQV��6RLO�	7LOO��5HV������������

���&XUWLQ��'���&��$��&DPSEHOO��5��3��=HQWQHU�DQG�*��3��/DIRQG��������/RQJ�WHUP�PDQDJHPHQW�DQG�FOD\�GLVSHUVLELOLW\�LQ�
WZR�KDSORERUROOV�LQ�6DVNDWFKHZDQ��6RLO�6FL��6RF��$P��-��������������

���(PHUVRQ�� :�:�� DQG� 0�*�� 'HWWPDQQ�� ������ 7KH� HIIHFW� RI� S+� RQ� WKH� ZHW� VWUHQJWK� RI� VRLO� FUXPEV�� -�� 6RLO� 6FL�
�����������

���*ROODQ\��+��7���7��(��6FKXPDFKHU��3��'��(YHQVRQ�DQG�0��-��/LQGVWURP��������$JJUHJDWH�VWDELOLW\�RI�DQ�HURGHG�DQG�
GHVXUIDFHG�W\SLF�$JULXVWROO��6RLO�6FL��6RF��$P��-�������������

���*X��%��DQG�+��(��'RQHU��������'LVSHUVLRQ�DQG�DJJUHJDWLRQ�RI�VRLOV�DV�LQIOXHQFHG�E\�RUJDQLF�DQG�LQRUJDQLF�SRO\PHUV��
6RLO�6FL��6RF�$P��-�������������

���.RXWLND�� /�� 6��� )��%DUWROL�� )��$QGUHX[��&��&��&HUUL��*��%XUWLQ��7K��&KRQH� DQG�5��3KLOLSS\�� ������2UJDQLF�PDWWHU�
G\QDPLFV�DQG�DJJUHJDWLRQ�LQ�VRLOV�XQGHU�UDLQ�IRUHVW�DQG�SDVWXUHV�RI�LQFUHDVLQJ�DJH�LQ�WKH�HDVWHUQ�$PD]RQ�EDVLQ�
*HRGHUPD�����������

���/HEURQ�� ,�� DQG�'��/�� 6XDUH]�� ������9DULDWLRQ� LQ� VRLO� VWDELOLW\�ZLWKLQ� DQG� DPRQJ� VRLO� W\SHV��6RLO�6FL�� 6RF��$P�� -��
�������������

���3HUIHFW��(���%��'��.D\��:��.��3��9DQORRQ��5��:��6KHDUG�DQG�7��3RMDVRN��������)DFWRUV� LQIOXHQFLQJ�VRLO� VWUXFWXUH�
VWDELOLW\�ZLWKLQ�D�JURZLQJ�VHDVRQ��6RLO�6FL��6RF��$P��-�������������

���3RMDVRN��7��DQG�%��'��.D\��������$VVHVVPHQW�RI�D�FRPELQDWLRQ�RI�ZHW�VLHYLQJ�DQG�WXUELGLPHWU\�WR�FKDUDFWHUL]H�WKH�
VWUXFWXUDO�VWDELOLW\�RI�PRLVW�DJJUHJDWHV��&DQDG��-��6RLO�6FL������������

���5DVLDK�� 9��� %�� '�� .D\� DQG� 7�� 0DUWLQ�� ������ 9DULDWLRQ� RI� VWUXFWXUDO� VWDELOLW\� ZLWK� � ZDWHU� FRQWHQW�� ,QIOXHQFH� RI�
VHOHFWHG�VRLO�SURSHUWLHV��6RLO�6FL��6RF��$P��-���������������

���5DVLDK��9��DQG�%��'��.D\��������&KDUDFWHUL]LQJ�FKDQJHV�LQ�DJJUHJDWH�VWDELOLW\�VXEVHTXHQW�WR�LQWURGXFWLRQ�RI�IRUDJHV��
6RLO�6FL��6RF��$P��-��������������

���6HYLQN�� -��� -�� 0�� 9HUVWUDWHQ� DQG� -�� -RQJHMDQV� ������ 7KH� UHOHYDQFH� RI� KXPXV� IRUPV� IRU� ODQG� GHJUDGDWLRQ� LQ�
0HGLWHUUDQHDQ�PRXQWDLQRXV�DUHDV��*HRPRUSK������������

���6H\EROG��&��$��DQG�-��(� +HUULFN�������$JJUHJDWH�VWDELOLW\�NLW�IRU�VRLO�TXDOLW\�DVVHVVPHQW��&DWHQD����������
���6NLGPRUH��(��/��DQG�-��%��/D\WRQ��������'U\�VRLO�DJJHUJDWH�VWDELOLW\�DV�LQIOXHQFHG�E\�VHOHFWHG�VRLO�SURSHUWLHV��6RLO�

6FL��6RF��$P��-�������������
���7HK� %RRQ� 6XQJ�� &�� ������ 6RLO� DJJUHJDWH� VWDELOLW\�� ,WV� HYDOXDWLRQ� DQG� UHODWLRQ� WR� RUJDQLF�PDWWHU� FRQVWLWXHQWV� DQG�

RWKHU�VRLO�SURSHUWLHV��3K�'��7KHVLV��8QLYHUVLW\�RI�3XWUD��0DOD\VLD�
���7LVGDOO��-��0��DQG�-��0��2DGHV��������2UJDQLF�PDWWHU�DQG�ZDWHU�VWDEOH�DJJUHJDWH�LQ�6RLOV��-��6RLO�6FL�������������
���:DWWV�� &�� :��� $�� 5�� 'H[WHU�� ������ 7KH� LQIOXHQFH� RI� RUJDQLF� PDWWHU� LQ� UHGXFLQJ� WKH� GHVWDELOL]DWLRQ� RI� VRLO� E\�
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æçç

VLPXODWHG�WLOODJH��6RLO�	�7LOO��5HV�������������
���:HVWHUKRI��5���3��%XXUPDQ��&��9DQ*ULHWKX\VHQ��0��$\DU]D��/��9LOHOD�DQG�:��=HFK�������$JJUHJDWLRQ�VWXGLHG�E\�

ODVHU�GLIIUDFWLRQ�LQ�UHODWLRQ�WR�SORZLQJ�DQG�OLPLQJ�LQ�WKH�&HUUDGR�UHJLRQ�LQ�%UD]LO��*HRGHUPD�������������
���<DQJ��;��DQG�0��:DQGHU��������7HPSRUDO�FKDQJHV�LQ�GU\�DJJUHJDWH�VL]H�DQG�VWDELOLW\�� WLOODJH�DQG�FURS�HIIHFWV�RQ�D�

VLOW\�ORDP�0ROOLVRO�LQ�,OOLQRLV��6RLO�	7LOO��5HV�������������
���=KDQJ�� %�� DQG� 5�� +RUQ�� ������0HFKDQLVPV� RI� DJJUHJDWH� VWDELOLW\� LQ� 8OWLVROV� IURP� VXEWURSLFDO� &KLQD�� *HRGHUPD�

�����������
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