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�©ºº¬p¯ÑÍ�zº�¤¯�[M�zºdÀ«�¾º¬À¯�ÐÍ¹ ©º³Zd¯�zºdÀ«�¾º¬À¯�ÎÍ
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vº��b�z��Z]��«Zs�a{Y�ª¯Zo�{Zº-ÐÍ¹ ¶¤À£u�yu�zdÀ«�¾¬À¯�
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!yZ£3�� JULVHD¶³Y|ºs {Yv��½zÀ-�µz¸]�b�È]�ayº��²¿v]

­Z³�¾]�®£y�j³z]��\�Z´¯�²Àº¯{�¶º��£�¦º¿ yu�¶º§�¶]�}Z�o
b�È]�½yZ°À]�½¹y�!yZ£�yº��Y��Z·�¶cº]�v�y�{Y�~��¹ b�§
v��nÀº¤¬c�Zº¸³M�yº��Y�¹ z¤d�¯�¶³Y|s�yu�½yZ°À]�¶§�²¿Y�{Y�~�

uº]�µuZ¯M�b�È]�¶³Y|s��v��vÀ«ºc�½yZ°À]�½Z·�¶¨«�½¹y�!yZº£
½Yz]�Zcuº��½zÀ-�µz¸]�Z·�±Yv¬-�½{Z��µuº«M��

Ó�uz]yZ§�Z]�±Z¯{�®·�v·Z��¹ µv��yZ°Àc�½Z·�¶cº]�½{Z��µuºº«M
¾³Z¯{�ª�Yº��yu�|À³�¹ Z·�±Yvº¬-�yu�²¬À§¹zºÀ�Î�Ï�Ñ�Ô�ÎÑ�

ÏÎ�ÏÕ�ÐÒ�ÑÏ¹ÑÖb�zºº- ayººº� uzºº]yZ§�{Y�~ºº� {¹y��
�uº]�µv��¶d�z-�z�³�yu�±Z¯{�z·�yu�nÀ¤¬c�½Yz]�¶§�¾¿Z·�±Yvº¬-

º¿©Z¤d³Y�¶³Zt¬-�¶]�~���¹ µvº³Z¯�bº�È]�¶³Y|ºs yu�\º� ¦
bº�Z¿�yu�Yy��Z^�Y�¶]�¦¿u|³�¾^�³�b]º�y��Z��¶¯ µZ.d�u�¦¿

yYz¤d�Y�½Yz]�[º¬�¯��¿Yz��Zc�uz§�¾º¯ ®·Yzº� ¶º³Zt¬-�½Zº��
uºº� ®·Yz��½yZ°ºÀ]�½yZ°À]�½Z·�¶º¨«�yZ°º� ¶d ·�¦¿�{Y�~�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{ÎÐÕÏ

ÏÍÕ

ª¨�Î�²¬À§¹zÀ��b�¬��®d¿yZ.«�²À]�¶�]Yy¾´p´¯�z¿{�n���b^�³�¹ ©º¬p¯�yu�
¾�Yz-ºcZ¯¹z§�{Z-��¹y�yu�±M�¶]��º]z¯�­Yz-ºcZ¯¹z§

¹ ¶cº]�¦¿�½¹y�¶¨«�yZ°��²À.³ZÀ¯��µv���yZ°��Z·�¶cºº] ½¹y
v·Z��¶]�b^�³�µv��yZ°Àc�½Z·�¶cºº] yu�½yZ°Àº] ©zºd´§�±Y|ºÀ¯

v¿uz-�¶^�Zp¯�

fp]�¹ j¿Zd³
�«Y�b�Z]�yu�²¬À§¹zÀ��¾]Z¿{Z]

©¹vºk yuÎ¶]��º]z¯�­Yz-ºcZ¯¹z§�¾º´p´¯z¿{�n�º� b^º�³
½Z·�±Z¯{�yu�¾º·ZÀ-�½Zº·¶³ºº°³�{Y�µvº� iYztdº�Y�²¬À§¹zºÀ�

b�Y�µv��z§w�\À§zc�uz]yZ§�{Y�~���¬dt¯�
�t�¯�½Z·�b�¬��®dº¿yZ.«�²Àº] uyYv³Zdº�Y��ºs ©º¯zº�
ªoYz¯�yu�­Yz-ºcZ¯¹z§�¾´p´¯z¿{�n���¹ ©º¬p¯�yu�²¬À§¹zÀ�

Zp¯�²¬À§¹zÀ��¾º]Z¿{Z]��¬dºt¯v��¶^��©º¯z��²¿Y�{Y�½Y�¶³º°³
ª¨º� yuÎyZÀ�]�¾.d�]Y¹�¶§�vº·u�¾º¯ ±Zº�³�¹ bº�Y�µvº¯M�
¦¿u|³�ÖÔ�Í �5��uy¹Mz]�¹ uyYu�uºk¹��]Zc�¹ zÀ�d¯�²¿Y�²À]

v·Yºs�uZ°d�Y�ª]Z£�©º¯z��²¿Y�Z]�µZÀ-�b�Z]�yu�²¬À§¹zºÀ��¾º°§
uºº]�©¹vk�½Z·�µuYu�¹ uyYv³Zd�Y��s�©º¯z��{Y�½zÀ-�µz¸]�Z]Î�
º�¬�{Y�~���¬dt¯�½Z·�±Z¯{�yu�µZÀº- bº�Z]�yu�²¬À§¹zºÀ��b

v¿uz-�¶^�Zp¯�±M�uz]yZ§�ª¨�Ïyu�\À§zc�b�¬��zÀÀ�c�v³¹y�
v·u�¾¯�±Z�³�Yy�+z]�¹ ¶£Z��bº�Z]�b�¬��¶§�uº��¾¯�µv·Z�¯

u¹vºo Zºc µZÀº- bº�Z]�yu�²¬À§¹zºÀ�Ô±M�uz]yZ§�{Y�~º� {¹y�
yu�¶§�½yº��¶] �¶d�Z¿��·Z§�j¿yvºc¶º] ~�º� ¹ �¿Y|º�Yb�Z]�

¶£Zº�ÏÕ+zº] bº�Z]�yu�¹ {¹y�ÐÒª]Z£��uzº]yZ§�{Y�~º� {¹y�
b�Y�µuº^³�¾]Z¿{Z]��b�Z]�yu�²¬À§¹zÀ��¾]Z¿{Z]�j¿Zd³�¶]�¶kºc�Z]

¶cº]�yu�²¬À§¹zÀ��¾¨À°d�À��½Zº·¾º-&¿¹�{Y�¾ºsz]�±Yººc¾º¯
uz§��t�¯�Yy�j³z]�

Î�µZÀ-�±¹yu�¶]�>Z�¿z���¥Zs�yu�¾�Z��©º³Yz-�{Y�~���²¬À§¹zÀ�
µvº� [xºk¶º§½yºº�¶º] �ÎÏb�Z]�yu�uz]yZ§�{Y�~��b�Z��

¾]Z¿{Z]�ª]Z£�¶£Z��b�Z]�yu�uz]yZ§�{Y�~��{¹y�¦º¿ ¹ Zº·+zº]
uºº]�ª]Z£�¶£Z��¹ +z]�½Zº·bº�Z]�yu�±M�bº�¬���­¹u�{¹y�{Y

Z·�b�Z]�yu�±M�yYv¤¯�zh§Yvo�¹ uº]�¾°§�uy¹Mzº]Ô�Ñ~��{¹y�
v��µv¿u�uz]yZ§�{Y�

Ï�©ºº� yu�µvº� [xºk ²¬À§¹zºÀ��±Y|ºÀ¯uz§�zÀÀ�c�±Z¯{��yu
u¹vo�¶]�b�¬��­¹u�{¹y�yu�+z]�b�Z]SSPÎzh§Yvo�¹ vÀ�y�

½Z·{¹y�yu��°lc�±Y|À¯Ô�Ñ{Y��À]�¶§�b�z-�ayº��SSPÒ
uº]�u¹vo�{¹y�¹u�{Y�~��¶£Z��b�Z]�yuSSPÒ�Í¾]Z¿{Z]�ª]Z£�

¶§�uZd�Y�¡Z cY�®d ·�{¹y�u¹vo��°lc�zh§Yvo�¹ uºº]SSPÓ�Ï
uºº]�\À§zc�¶§�²¿Y�ªÀº«u¶£Z��{Y�zd�À]�¹ zcu¹{�+z]�b�Z]�yu

�°lc�ªp¯�+z]�¹ yº^��ªp¯�¶£Z��¶§�b�Y�±M��µv��¾º]Z¿{Z]
bº�Y�\À§zºc�ª]Z£�b�¬��¶]�zcu¹{�+zº] bº�Z]�yu�²¿Yzº]Z´]
µvÀ�y�¾]Z¿{Z]b�Y��\À§zc�±Y|À¯�¶�À°·�¾�yz]�µy¹u�©º��yu

�°lc�¶§�v·u�¾¯�±Z�³�¶§�µuº]�¶£Z��{Y�zdº�À]�+zº] bº�Z]�yu
yu�>Zcv°�zd°§�¶£Z��yu�¹ ¶d�z-�ayº��Z·�+z]�b�Y�µuº]�
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yu�¾�Z��©º³Yz-�{Y�~��j³z]�¶cº]�yu�²¬À§¹zÀ��¾]Z¿{Z]�¥Zs�¹���

ÏÍÖ

ª¨�Ï�¥Zs�yu�±M�uz]yZ§�{Y�~��j³z]�¶cº]�b�Z]�yu�²¬À§¹zÀ��b�¬��aYzÀÀ�c�v³¹y

©¹vºkÎ�­Yz-ºcZ¯¹z§�¾´p´¯z¿{�n���b^º�³�v�yu�¶]��º]z¯
�¬dt¯�½Z·�±Z¯{�yu�¾·ZÀ-�½Z·�¶³º°³�{Y�µv��iYztd�Y�²¬À§¹zÀ�
{Y�µv��iYztd�Y

+z]
{Y�µv��iYztd�Y

¶£Z�
~��¾³Z¯{�¶¬�Z�
²¬À§¹zÀ��uz]yZ§�{Y

¥Zs�yu
Î�
Î�
ÔÖ�Ð
Í�ÎÍ
ÐÑ�Ï
ÒÔ�Ö
ÑÏ�Ô
ÍÏ�Ô

Î�
ÐÓ�Î
ÎÒ�Ñ
ÒÎ�Ô
ÏÐ�Ò
Î�

ÎÏb�Z��
Î{¹y�
Ï{¹y�
Ñ{¹y�
Ô{¹y�
ÎÑ{¹y�
ÏÎ{¹y�
ÏÕ{¹y�
ÐÒ{¹y�

Ð�u¹vºo Zºc ²¬À§¹zºÀ���µZÀº- yu�­Y¹u�zº�³�{YÏÕ{Y�~��{¹y�
bº�Z]�yu�uzº]yZ§¾¸kºc�ª]Z£�±Y|À¯�¶]�+z]�SSPÐ�Ï�uºk¹

uº^³�¾]Z¿{Z]�ª]Z£�¶£Z��b�Z]�yu�±Z¯{�²¿Y�yu�¶#z-��b�Yu�ÐÒ
¾]Z¿{Z]�ª]Z£zÀ��vo�¶]�|À³�+zº] bº�Z]�yu�uzº]yZ§�{Y�~º� {¹y

vÀ�y�

©Z¤dºº³Y ¹ [xººk ¶´ººÀ¯{�yu�zºº.¿u�²Àºº¤¤p¯�½Zºº·¾ºº�yz]
v´§�¾¯�vÀº§Pc�Yy�j¿Zdº³ ²º¿Y�µZÀº- bº�Z]�yu�²¬À§¹zºÀ��aZ¸]¹

±YyZº¨°·�Ð�½Z·yx]�±uz§�y¹�¶�º��{Y�~��¶º§ vº³uYu�±Zº�³
Z·yx]���ºc�b�z��¶] \À§zc�²¿Y��²¬À§¹zÀ��©ºº¬p¯�yu�j³zº]
±¹yu�¶]��§�!yZº£ �yxº] ±u{�¶³Yººk {Y�~º� ¹ v¿uzº- [xºk

v��µuz]�Z·�+z]�¹ Z·�¶�¿y�{Y�¶$·ZÀ-�yu��§�!yZ£�¾¬§�b�¬�
ÔZºcÐÑv³Z¯�b]Zg��Àº] ¹ ®º§ uzº]yZ§�{Y�~º� {¹y�¶]Z�¯�¶§

b�Y�z�Zo��·¹&º� j¿Zdº³�±YyZ¨°·�¹ Yuº�c�½Z·�¾�yz]�yu
��ÎÍ�yZ§�¶] ¥Zs�yu�©º³Yz-�ayº��¶] ¶§�²¬À§¹zÀ��\À§zc�|À³

v¿uz-�[xk�Z·�¶�¿y�¢¿z��{Y�bº�y�+z]�b�Z]�yu�±M�b�¬�
{Y�~��¶d ·�yZ¸#�Zc�¹ vÀ�y�uºs�zºh§Yvo�¶º] {¹y�¶º� �zº�

{Y�zcÇZ]�uzº]yZ§SSPÎ�Íz�³�{Y�¶§�uº]�yu�­Y¹u�¹ [xk�±Z¯{�
b�Y��·¹&��²¿Y�j¿Zd³�Z]�,´·M�®·��b�Z]�

[�½yZ°À]�©zd´§�yu�²¬À§¹zÀ��zgY
uz]yZ§�{Y�~º� �¬dºt¯�½Zº·±Zº¯{�yu�½yZ°Àº] ©zºd´§�±Y|ºÀ¯

ª¨��yu�²¬À§¹zºÀ�Ðb�Y�µv��µuYu�±Z�³��²¬À§¹zÀ��uz]yZ§�Z]
Zc�{¹y�¹u�{Y�~��½yZ°À]��¥Zºs yuÓÍ�{Y�~��¹ b�Z¿��·Z§

y yZ¸#v��©zd´§�¾]ºs�¶] {¹�¶¯YuY�¶d ·�yZ¸#�Zc�½yZ°À]�©zd´§
b�Z¿��·Zº§ j¿yvºc ¶]�\À§zc�zºÀgPc�±M�{Y�~��¹ b�Yu�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��µyZ°�­yZ¸#��±Zd�¯{ÎÐÕÏ

ÏÎÍ

ª¨�Ð�+z]�b�Z]�yu�²¬À§¹zÀ��b�¬��Z]�±M��Z^cyY�¹ j³z]�b�È]�½yZ°À]�©zd´§�±Y|À¯

ª¨�Ñ�À]�©zd´§�±Y|À¯�¹ +z]�b�Z]�yu�²¬À§¹zÀ��b�¬��²À]�±ºÀ�z-y�¶�]Yy½yZ°
{¹y�yu�½yZ°À]�©zºd´§�vº�yu�uZº¿{��·Zº§ÐÒª¨��yu�¶§�Ð

yu�¾-uº«M�¾�À^���·Z§�{Y�¾�Z³�µv°��yº��¶] �uº��¾º¯ µvº¿u
±v��®§�\^��¶§�b�Y�v·Z��½Z·�¶cº]�¶º¬°k�{Y�Zº·¶cºº] ªº§

b�Y�µv��yZ°Àc�¹u�yu�¾-uº«M�±Y|À¯��ÈdsY�
±YyZºº¨°·�¹ Z^Àºº� ½Zºº·¾ºº�yz]�yu�Õ�²¬À§¹zººÀ� uzºº]yZ§

º�¶º]uZl¿Y�{Y��yº��Y�nÀ¤¬c�{Y�ª^£�{¹y�¶��¶º�¿y�yZ°Àºc ayº
©zd´§�j¿Zd³�Z]�¶§�uz§�½zÀ-º¬k�¾º]ºs�¶º] +zº] ½¹y�½yZ°Àº]
¾.´·M�®·�z�Zo��·¹&º� yu�­yZº¸#�Zºc ­¹u�{¹y�yu�½yZ°Àº]

uyYu�¹ aZ¸]��·¹&��yu��½yZ°À]�©zºd´§�avº¯ ©ºº� zº�³�{Y
±YyZº¨°·�Ð�©º��yu�µZÀ-�yu��º§!yZº£ bº�¬�Ñ½Yz]�¶d ·�

b�Y��·¹&��²¿Y�j¿Zd³�¶]Z�¯�¶§�uº]�¾�Z§�¾º-uº«M�©zºd´§�yu
¾º�À¬À��¹ º]Yzº� �yY|º-�Ó�yZ°Àc�ayº��¶] ²¬À§¹zÀ��uzº]yZ§

Zc�}Z�o�®£y�yu�Yy�+z]�b�È]�av���¶�y|º¯ yu�¶º�¿yÐÕ
{Y�zd°§�b�Z§�{Y�~º� {¹yÒ�b�Yu�¶.³�¾�yz]�yu�²À´#�®·

À-�yu�²¬À§¹zºÀ��©Z¤dº³Y�¹ [xºk ¶´ºÀ¯{�yu�½zº.¿uµZ�Ï�zgY��
v³Z¯�b]Zg�®l´��¶d ·�Zºc ½yZ°Àº] ©zºd´§�yu�\À§zºc�¢À¤pc�yu

±YyZ¨°·�¹ Yuºº�c�ÎÍ�½yZ°À]�©zd´§�yu�²¬À§¹zÀ��zgY�­Y¹u�|À³
ZcÑÍb�Y�µv���yY|-�{¹y��½yZ°À]�±Y|À¯�z�Zo��·¹&��yu
ZcÏÕ{Y�zd°§�²¬À§¹zÀ��uz]yZ§�{Y�~��{¹y�Ò�±M�{Y�~��¹ uº]

uYu�±Zº�³�¾º°§��¿Y|º�Y�{Y�¾�Z³�v³Yºc�¾¯�j¿Zd³��ÈdsY�²º¿Y�
vºº�Z]�½Y�¶ºº³Zt¬-�¹ ½Y�¶�y|ºº¯ �¿Zºº¯{M�yu��¿Yzºº� �ÈdººsY�

±YyZºº¨°·�¹ Yuººº�c�µ¹Èºº�¶ºº]�ÎÍ�{Y�uºººs �¿Zºº¯{M�yu
¹ [xk�av¯�©º��¶§�v³Y�µuzº§ µuZ dº�Y�¾º�Zs�±ºÀº�Çº¯z�

v·u�¾¯��¿Y|�Y�Yy�\À§zc�zÀgPc�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
83

.8
.1

.1
7.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
14

 ]
 

                               6 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1383.8.1.17.3
https://jcpp.iut.ac.ir/article-1-416-en.html


yu�¾�Z��©º³Yz-�{Y�~��j³z]�¶cº]�yu�²¬À§¹zÀ��¾]Z¿{Z]�¥Zs�¹���

ÏÎÎ

b�Z]�yu�²¬À§¹zºÀ��bº�¬��aYzºÀÀ�c�¾º´p´¯�¡Z^º�³Y+z]
½yZ°À]�©zºd´§�¾º´p´¯z]�ª¨�Ð�Z¸³M�aYzÀÀ�c�v³¹y�¾.´·M�®·

vº·u�¾º¯ ±Zº�³�Yy�Z]�±Z¯{�®·��\À§zc�uz]yZ§�{Y�~��{¹y�yZ¸#
©zººd´§�¾ºº]ºs�¶ºº] ½yZ°Àº] �µZÀºº- bºº�Z]�yu�±M�bºº�¬���¿Y|º�Y

b�Y�µvº��½vo�yu�µZÀ-�yu�\À§zc�b�¬��¶d ·�yZ¸#�©º��yu
¹ µuz§�©zºd´§�¾º]ºs�¶º] Yy�½yZ°Àº] ¶º§ µuºº]¾³Y|À¯�¶]�~��

b�Y�µuº^³�½yZ°À]�zgR¯�©zºd´§�¶º] yuZº£ ¶º§ ¶dº�Z¿��·Zº§�¶]
b�Y�µuº]�¶d ·�yZ¸#�µZÀ-�yu�²¬À§¹zÀ��zgR¯�­Y¹u�z.¿u�¾´t��
yu�\À§zc�b�¬��Z]�½yZ°Àº] ©zºd´§�±Y|ºÀ¯�¾.dº�]Y¹�¶^º�Zp¯
±Y|À¯�{Y�¾]ºs��]Zc�½yZ°À]�©zd´§�±Y|À¯�¶§�v·u�¾¯�±Z�³�bº�Z]

µuººº] +zºº] bºº�Z]�yu�\À§zººc��ª¨ºº�Ñ�uºººk¹�Zºº] ¹SSPÏ
Zc�½yZ°À]��+z]�b�Z]�yu�²¬À§¹zºÀ�ÖÍ�b�Y�µv��©zd´§�²À]

¾.d�]Y¹�¶£Z��b�Z]�yu�\À§zc�b�¬��¹ ½yZ°À]�©zºd´§�±Y|ºÀ¯
uyYv³�uºk¹�¾¸kºc�ª]Z£�Ð�Í5����

½yY|.�Z��
½{y¹Z�§�µv¨�³Yu�¾·ZÀ-�½Z·�½yZ°Àº] µZ.º�¿Z¯{M�±Z´º§yZ§�{Y

±Yzº¸c�µZ.º�³Yu�Zº�Z´�yZ§��izº§µZ.�¿Z¯{M�½Z·�²Àº�´¨c�¹ ±
¹ ±Z�Z´�yZ§�¹ ¾«|³Y�yv´]�¾·ZÀ-�½Z·�½yZ°À]�¹ aZº�M�¾º�yz]
½¹yYu�¹ Yx��©zd´§�µZ.�¿Z¯{M�¾�Z´��®���t]�½Zº·²Àº�´¨c
�v³uº°³�Yy�½yZ¨°·�b¿Z¸³��·¹&º� ²º¿Y�­Zºl³Y�yu�¶º§ ±Yzº¸c

uº��¾¯�z¨�c�

µuZ d�Y�uyº¯��]Z´¯
Î�­ �aºsY�ÎÐÓÔ�µ{yZ^¯�aZ³Z¨¯Y�¾�yz]j³z]�b�È]�½yZ°À]�Z]�¾¤À ¬c�3�� RU\]DH &DY��±Yz¿Y�©Z°��yu�µv¨�³Yu��½zd§u�¶«Z�y

�±Yz¸c�µZ.�³Yu��½{y¹Z�§ÏÒÐ¶p ���
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