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

��

aZp ��µZ.d�u�{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c
\�Z´¯�[Ztd³Y�¹ ½yZ��¶À^��©v¯�²¿zc{Z�

¾WZ�y�²À�oÎ�Z�yv°p¯½yº]Z�À³�ÎµYºt�Z���Z�zÀ¬��¹Ï

µvÀ¨#
¯ yu�µv´¿ÇM�uYº¯�©Z¤d³Y�¹ ¾´À¯{�z¿{�½Z·�[M�±Z¿zk�av��¹ yYv¤¯�uy¹Mzº] yu�Àp¾¨À«¹yvÀ·�\¿Yz� �ªt¬td¯�½Z·��¾¨À«¹yvÀ·�b¿Yv·

.����¾º¨À«¹yvÀ·�¾-vÀº�t��¹'����¾¯�Zº ¿Y�Yy�¾¬º�Y��º¤³v´´§�²¿Y�z¿uZ¤¯�¢À£u�²ÀÀ�c�¶]��º´¯�ªt¬td¯��Àp¯�yu�¾�yz]�²¿Y�b£u
¾º¯ \¿Yzº�v�Z]�{ b£¹�¹ ¶´¿|·�¹ µuº]�ª¨�¯�v�Z^³��Z^�Y�¥Zs�¶§�¾�¿Yz��yu�\¿Yz��²¿Y�½zÀ-�µ{Yv³YuyYu�{ZÀ³�½uZ¿�²À´#�®·yº��¶]�

µvº°�µ{Yvº³Y�¾¯�ayº���Z^�Y�b]º�y�¾º¨¿u|³�yu�½zºÀ-uzÀ-�²¿Yz]Z´]z¯Y�²¿Y��b�Y�µuYu�¡º��Z·�©v¯�{Y�µuZ d�Y�¶]�Yy�²À¤¤p¯��{Y�¾¨¿
\¿Yz��¾]Z¿{yY�½Zº·�¹y.���¹'���µ{Yv³Y�aZ�È�Y�}Z�Y�z]�½z�³�½Z·�©v¯�uz]yZ§���[M�¶�t�¯�¾´p´¯�µv��½zÀ-b�Y�¥Zs��yu

²º¿Y�·¹&º�¾´p´¯��yu�¥Zs�[M�¶�t�¯�½Z·Öµ{Yv³Y�½yZ���aZp ��µZ.d�u�{Y�µuZ d�Y�Z]�¥Zs��¬dt¯�b�Z]�½zÀ-v��½Z·yZ���yu
¥Zs�µuyºt³�b�u�¶³º°³�zº] µvº� ©Zº°�Y�æ�åZc�ê�æ©Z¨�Z�Z.¯��µ{Yv³Y�±Z¯{�¶]�b^�³�µZ.d�u�{Y�¾k¹zs�[M�®lo��¾]u�¹ µv��½zÀ-

¶º�p«�yu�¾ºk¹zsv¿uz-�¶^�Zp¯��¿Z¯{M�­Zº°cY��z¿uZ¤¯.���¹'���µ{Yv³Y�¾]u�{Y�µuZ d�Y�Z]] Z]�¹ µv��½zÀ-¶µv��µuZ��¶«uZ�¯�½zÀ-yZ§
b�Y�µv��uZ¸´�À��\�Z´¯��¹y�±Yº´��¶]�¹ ¶^�Zp¯�{uyZ$¿y�

¤¯�uy¹Mz]�yu��z³uyZ-�¹ ½yº§�¹ ²¿z-��²¿uyº]��±YyZ¨°·�¹ ²dsº´-�±Y¹��®¬�¯�½Z·�©v¯�uz]yZ§�j¿Zd³z¿uZ.����¹'����yuÖb�Z]�½z��
b�Y�µuº]�½uZ¿{�¾º-v´§Yz��¹ �ÈdºsY�½YyYu�¾º�¿Z¯{M�¥Zºs�]¶½yº�b�Z]�½Yz]�Z·�©v¯�²¿Y�{Y�¾¨À«¹yvÀ·�b¿Yv·�½{Z��¶À^���¶§½Z·

z¿x��±Z¨¯Y�¾�Z§�b£u�Z]�¥Zs��¬dºt¯b�À³�¯ ½Z·�b]º�y�yu�Z·�©v¯���ºc�µv��½{Z��¶À^��z¿uZ¤¯�²¿zd�À]�¹ ²¿zd°§�z-Y±Yº´��¶] z�Z´d
²¿Y�yu��uº��¶d�zº- zº�³�yu�{Zºl¯�µu¹vºp¯yu�½uZ¸´�À���¹y�Z]�¾¨À«¹yvÀ·�\¿Yz��uy¹Mz]�j¿Zd³�ayº��·¹&�z.¿u�j¿Zd³�Z]�z�Zo�

¾¯�±Z�³�¡Z^�³Y�Zº·©vº¯v·u�²¿Y�{Y²ÀÀ�c�½Yz]�½uZ¸´�À���¹y��¹y.���¹'���z¿uZ¤¯�uy¹Mz]�yu�Yy�{Z��¶À^��©v¯�²¿zd¸]�[Ztd³Y�±Z¨¯Y�
¾¯�®·Yz��¾¨À«¹yvÀ·�\¿Yz�u{Z��

½vÀ¬§�½Z·�µ%Y¹�¾¨À«¹yvÀ·�b¿Yv·��¾¨À«¹yvÀ·�¾-vÀ�t���©v¯�¶À^��½Z·¾¨À«¹yvÀ·�\¿Yz��½{Z�

Î�½zd§u�µy¹u�½ºl�³Yu�\Àczc�¶]¹yZÀ�³Yu�½{y¹Z�§�µv¨�³Yu��¾�Z´��¥Zs�|¿z^c�µZ.�³Yu�
Ï�zÀ��µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��½yZÀ]M�uZd�Y{Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             1 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

æë

¶¯v¤¯
¾ºº¨À«¹yvÀ·�b¿Yvºº·�.���¾ºº¨À«¹yvÀ·�¾-vÀºº�t��¹'���{Y�

yu�Yy�¾¬�Y��¤³�¹ µuº]�¥Zs�¾¨À«¹yvÀ·�½Z·zd¯YyZ��²¿zc�®º¸¯
�Àp¯�yu�[M�±Z¿zk��¾´À¯{z¿{�½Z·�[M�b§zo¹ ªt¬td¯�½Z·

¾¯�Zº ¿Y�µv´º¿ÇM�uYºº¯ ©Z¤dº³Yv´§��Àp¯�yu�¾¨À«¹yvÀ·�\¿Yz�
µvÀ�y�uºs�yYvº¤¯�²¿zºcÇZ]�¶º] �Z^º�Y¹Z]��Z^�Y�zÀ���Àp¯�yu

¾º¯ �·Zº§ avº� ¶º] �¾º°lo�b]ºº�y��·Zº§v´]Z¿�¹ y¹Z]
±ººº�¨k�é�½Zºº·�¹y½uZºº¿{µ{Yvºº³Y ½Yzºº]b¿Yvºº· ½zººÀ-

µuYu�¶WYyY�µZ.�¿Z¯{M�Zº¿ ¹ Yzpº� yu��Z^º�Y�¾º¨À«¹yvÀ·v³Y�yu
¶³º°³�¹ �Z^º�Y�zºÀ��bº«Zo²¿Y�½zÀ-�µ{Yv³Y��µuyºt³�b�u�½Z·

º· ­|¬dº�¯�¹ ª¨º�¯�¾º¬Às�\¿Yzº�½uZ¿{�b£¹�¹ ¶´¿|b�Y�
aºº¬§�æê�±YyZ¨°·�¹ aZº³M���ç�Z·��¹y¿¾½Yz]½zÀ-�µ{Yv³Y�

¾ºº¨À«¹yvÀ·�b¿Yvºº·.���yu�yYvºº¿Z��¹ �Z^ºº�Y�zººÀ� bºº«Zo�yu�
µuzº§ uZ¸´º�À��µZ.º�¿Z¯{Mv³Y�±º�cY¹�çè�yº�´¯�¶]yu��¿z�c�

z¿uZ¤¯��zd¯ºÀ�³Zc�²¿v´#�\º�³�Zº] �¿Zº¯{M�­Zºl³Y.���yu�Yy�
] �¬dºt¯�½Zº·b]ºº�yµ¹vp¯�yu�b�Z]�b�yu�½Z·�¥Zs�½Yz

uº°³�²ÀÀ�c��º¨¯�{Y�¾º¨#º§�z³uyZ-�æå�¶«uZ�¯�{Y�µuZ d�Y�Z]
{uyZº$¿y�çå�¥Zs�¶³º°³�½Yz]�²À�¯�½{z¯��¿Yzº� ©Zº°�Y�¹

¾�Zs�¾·Z.�¿Z¯{M��¹y��½yZ���aZp ��µZ.d�u�yu�z¤dº�¯
²ÀÀ�c�½Yz]�Yy.����¹'����uº°³�¶WYyY��µYºt�Z���¹ yº��¾ �Z§

�æé�Y ¹±YyZº¨°·�¹ }YyZº°«�æ�Z]�¹ ªºsYu��º¨·{��¹y�{Y
¦º¿ �zº�®À³�±uº]�bsYºº³z¿uZ¤¯��¥Zs�¾d]º�y�qy.���Yy�
µuºº°³�²ÀºÀ�cvº³Y�Yzp��½Z·��¹y¿>Z¯º°��¾b¿u¹vp¯�Z]�Z·¿¾

v´³Z¯�±uº]�²À�¯Z³�¹ uZ¿{�b£¹��z����¿Z¯{M�½Z·yYz¨c�uYv�c
ºº]¹y��¥Zººs ¶³ººº°³�½Z·{zºº¯¶�zºº.¿u�½ººº� {Y�¹ v´dºº�·�¹y

º³Y>Zcv°��¾·Z.º�¿Z¯{M�½zºÀ-�µ{Yvb]º�y�yu��Z^�Y�¦¿u|³�½Z·
>Yzh§Y�µv¯M�b�u�¶] j¿Zd³�¹ b�Y�z¿x��±Z¨¯Y½Z·�¥Zs�¶]��º]z¯�

µuyººs bº�ub�Y��æê��²¿Yz]Z´]\¿Yz��²ÀÀ�c�½Yz]�²À¤¤p¯�
©v¯�{Y��¾¨À«¹yvÀ·¾¯�µuZ d�Y�¾]zlc��]Y¹y�Z¿�¹ Z·v´´§�

v·�z¿uZ¤¯�²ÀÀ�c�\�Z´¯�½Z·��¹y�{Y�¾º¨¿¾¨À«¹yvÀ·�b¿Y
{Y�µuZ dºº�Y���Z^ºº�Y�zººÀ��bºº«Zo�yu�¾ºº¨À«¹yvÀ·�¾-vÀºº�t��¹

«uZ�¯º¶¥Zs�[M�¶�t�¯�¾´p´¯�¹ ½{Yº��¹ ¾�yYu�½z�³�½Z·

] ¥Zs�aYz o�¾.dº�ºÀ���zº� Zº]¶½yZl¯�ªÀ¨�c�¹ z.¿v¨¿
¶³Yºd�Y�¦¿yZ]b�Y�¥Zs�yu�ª¨��½Y�çç��

©vº¯½Zº·½yZÀº�]¶À^º� ½Yzº]¾-vÀ�t��b¿Yvº· ½{Zº�
¾º¨À«¹yvÀ·�Àºp¯�yuz�³�{Y�¶§�µv¿uzº- ¶ºWYyY�ªt¬tdº¯ ½Zº·

¾¯�®À�¤c�¾¬�Y�µ¹z-�¹u�¶]�µv´·u�ªÀ¨º�c�ª¯Yºº�v³º��µ¹z-
v�Z]�¾¯�¾´¿{º§�aÇuZ�¯�¶¿Z��z]�©¹Y�©v¯�¾¬§�ª¨�¶§�ayZ^��

�¯�{YºZ°³�¶«uZ¿¾^�³�¾¨À«¹yvÀ·�b¿Yv·�²À]�¾¾°lo�b]º�y�Z]
¾^�³��Z^�Y�¶kyu��v�Z]�¾¯b�Y�z¿{�ayº��¶]�æî��

@æ>.U .����.VDW 6H.

@ç6H ����U����V��U��������������������������������������������������������������>
�Zº¸³M�yu�¶º§�V���U¹�yu�\Àczc�¶]�¥Zs�[M�¾°lo�b]ºº�y�

¾º£Z]���Z^º�Y�bº«ZoYv·�\¿z��±M�yu�¶§�¾ºd]º�y�¹ µvº³Z¯b¿
¾ºº¨À«¹yvÀ·.���¾ºº¯ ¶^ºº�Zp¯��uuzºº-.VDWb¿Yvºº· \¿zºº�

�v�]�z�³�{Y�¶§��Z^�Y�¾¨À«¹yvÀ·Î/7�v�]�½YyYu�¶§�µuº]�.���
¹ b�Y.v�Z]�¾¯�b]Zg�¾WZ°³�\¿z��|À³��

¬dt¯�zº¿uZ¤¯º°³�½Yz]�¾ º½Z.�¯�yu�º¶«uZ@Î>-ºµv���yY|
b�Y��´ky¹Y�è�½yº§�¹ |§¹z]�¹�ê�yYv¤¯�±M�½Yz]��ê�è¹
¾¯z¿Y�æè�yYv¤¯èµuº°³�uZ¸´�À��Yy�v³Y�

}Z�Y�zº] {Zº� ¶À^º� ½Zº·©vº¯ {Y�­¹u�µ¹zº-½Z·�¾�yz]
²¿uyºº]�ë�b]º�y�¹ ¾.´ÀWº¯��¨¯�²À]�¶�]Yy�¶§�bº�Y�yYºdº�Y

b¿Yv·�uy¹Mz]�½Yz]���Z^º�Y�zºÀ��bº«Zo�yu�Yy�¥Zºs [M�¾º°lo
¾¯�¶WYyY�z¿{�ayº��¶] ¾¨À«¹yvÀ·�¾-vÀ�t��¹ ¾¨À«¹yvÀ·v¿Z°³�

��J��6�J�6�.�6�. HHVDWH �W >è@
@é>HH

6H
H G6@��6�K��>�6�J �

�
�³ 

@ê>HH G6@��6�K��>��J �
�

�
�� ³ 

Z¸³�M yu�¶§�K�6H��Z^�Y�¶kyu�yu�¥Zs��¨¯��6H¹W\¿z���
²¿uyºº] ¶º§ x�Z´º¯ ¾.dº�ºÀ���sZº��ë�z]Yz]�Yy�±MçuZ¸´�À��

®¬�¯�¹ µuºº°³�æî�yYv¤¯�Z·�¥Zs�zh§Y�½Yz]���ºd¯�yº��¶]ê�å
Yyb�Y�µuz§��yY|-�

±Z-v´·¹&º�z³uyZ-�¹ ¾¬¿Y¹�¶º¬°k�{Y�½uZº¿{��çé�¹ ©yZ���
±ºº�yÇ�î�~Àº«º§�¹ {vº¬¿Z#��º�iyººk�í�©Z�yZ¯�æí�Z]

yu�¾ºcYzÀÀ�c¶À^��©v¯�v´³Z°·��b]Zg�\¿Yzº�²¿uyº]�½{Z��ë�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             2 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

æì

¾°lo�b]ºº�y�¹ ¾º.´ÀWº¯��º¨¯�²Àº] �Z^ºcyY�%����yu�Yy
�Z^�Y�zºÀ��bº«Zo�µuYu�yYz£�uºs�½uZ¸´�À��½Z·�©v¯�}Z�Y�v³Y�

®º¬�¯�Zdº�Yy�²Àº°·�yu�æî�«uZ�¯��ºº¶·ºº½ZÑ¹Òª¿v�c�Zº] Yy
|kº¿¾�Z¯Z-��]Yºc�¹ ½z��¶]�©Yzº.d³Y�ª¿v^ºc�±uYu�b«Zsu�Z]�¹
«uZ�¯ºº¶ºº�t�¯�¾º´p´¯�½Zº·º©vºº¯ ¾º¬§�ª¨º� �¥Zºs [M�¶
¶À^º�Yy�¾¨À«¹yvÀ·�¾-vÀº�t��¹ ¾º¨À«¹yvÀ·�b¿Yvº· ½{Zº�

uz§�¶WYyY�z¿{�ayº��¶]�
��@T�S�%�PQ�>�6Q.�6�. ��PQ���

HVDWH
���� �� ��W >ë@

@ì>`�@T�S�%�PQ>�
��PQ�^6Q.�6�' UV

��PQ���
HVDWH

�

���

�� T�TD ��W

Z¸³M�yu�¶º§�.�P��Q�\¿Yz��¶�t�¯�¾´p´¯�{Y�¶§�v´d�·�b]Zg
¾ººº¯ bººº�u�¶ººº] ¥Zºººs [Mvººº¿M�%�S�T�Zdººº] ªººº¯Z§��ººº]Zc�

�&RPSOHWH%HWD�)XQFWLRQ�º�Yº§ bºº±M�yu�¶Q�ÎS P�¹
�QÎ�ÎT ¹ vº�Z]�¾º¯'�6H�¶kyu�yu�¾¨À«¹yvÀ·�¾-vÀº�t��

�Z^�Y6Hb�Y�
²dºsº´-�±Y¹�çæ��z��Z]�QÎ�ÎP z¿uZ¤¯�²ÀÀ�c�¶«uZ�¯
«¹yvÀ·�b¿Yvº·¹ ¾º¨Àz¿{�ayº��¶] Yy�¾¨À«¹yvÀ·�¾-vÀ�t�

uº°³�¶WYyY�
@í>��H6½Yz]����� @�6�>6.�6�. PP�

HHVDWH �� W

@î>� H6½Yz]VDWH .�6�.  
@æå>

@�6��6>�
�@�P�>6.�P��6�'

PP�
H

PP�
H

UV
P�

HVDWH

���

�

��

�

����
T�TD� 

�

�W

½yº§� ¹ |§¹z]�ê�«uZ�¯º¶·º�z�� Z]� Yy� uºs�½Z� PQ
¶^�Zp¯�½Yz]�z¿{�ayº��¶].�6H�¹'�6H�µuz§�uZ¸´�À��v³Y�

@ææ>O��W �HVDWH 6.�6�. ��

@æç>������.��6�' UV
�

VDWH T�TDO O��W ��

±YyZº¨°·�¹ ²dºsº´-�±Y¹�çç�½zcºÀ�¯Z§�¶¯Z³z]5(7&Yy
½Yzº]²ÀºÀ�c�.���¹'���½zÀ-�µ{Yvº³Y�aZº�È�Y�}Zº�Y�zº] �

µuº°³�¶WYyY�¥Zs�[M�¶�t�¯�¾º´p´¯v³Y�²¿Z��¹ ²#�ì�j¿Zd³
µvº¯M�bº�u�¶º]yY|º�Y�­zº³ {Y�5(7&µv·Z�¯�z¿uZ¤¯�Z]�Yy�{Y�½Y

yb«Zo�yu��¾¬sYu��º¨·{��¹a¹Z d¯�z¿uZ¤¯�{Y��¬dt¯�½Z·

\¿Yzº��Q�P����U�¹ µuYu�yYz£�¾]Z¿{yY�uyºº¯v³uz§�±ZÀ]Z]�¶§�
º]¶¥Zs�[M�¶�t�¯�¾´p´¯{Y�µv¯M�b�u�¶] \¿Yzº� ½zºÀ-yZ§

¶À^��©v¯�j¿Zd³���µv��½zÀ-�µ{Yvº³Y½{Z�.���¹'���z¿uZ¤¯�Z]��
µv·Zº�¯dsY�½YyYu�¾¬sYu��¨·{��¹y�¶]�½Yµuº]�½zd°§��È

©Mv¿Y�yº§x¯�¶¯Z³z]�¾´À]��À��¹b�Y�
{Y��vºº·�·¹&ºº�¹ ¾ºº¨À«¹yvÀ·�b¿Yvºº· ²ÀººÀ�c�zºº�Zo�

b]º�y�yu��Z^�Y�zÀ��¾¨À«¹yvÀ·�¾-vÀ�t�z�Z´d¯�¾°lo�½Z·
¶³ºº°³�yu¥Zs��¬dt¯�½Z·�bº�Z]�½Yzº] µuyººt³�bº�u�½Zº·

b�Y�½yZ���aZp º� µZ.dº�u��º�ºc�¾´p´¯��¾�yz]�²¿Y�yu
º] ¥Zºs [M�¶º�t�¯b�Z]�½Yz{Y�µuZ d�Y�Z]�¥Zs��¬dt¯�½Z·

½zÀ-�µ{Yv³Y�yZ���aZp ��µZ.dº�uµv�¾-vÀ�t��¹ b¿Yv·�¹
¾º]Z¿{yY�¾º¨À«¹yvÀ·vº��j¿Zdº³µv¯M�bº�u�¶º]½Z·uy¹Mz]�Z]�

v´³Z¯¶À^���¬dt¯�½Z·�©v¯�{Y��v¿uz-�¶�¿Z¤¯�{Z��

Z·��¹y�¹ uYº¯
yuÖz°c�½Zd�¹y�¾�YyY�{Y��º´d¯�½Z·�b�Z]�Z]�¥Zºs�z¸�±Zd�

}Z°¬º���¾¬�uYz¯��º¬d¸k��²À�Z�¬-���¹ZÀ��i|¿u�½Z·Zd�¹y��
¶�¬£�ªÀ�Z°�Y�¹ iZ�M�u¹z¯M��uZ]M�±º�yº¿��uZ]M�¥yZ^º¯�yu��£Y¹

¶À¯¹yY�±Zd�z¸��b�Z]�Z]¶³º°³���º´d¯�½Z·b�u�ayº��¶] ½Z·
�µuyººt³Zº]¶³º°³�¾d�u�½yYuz]�z�£�¶]ê¾d³Z���Z cyY�¶]�¹ zd¯

è¾d³Z��zd¯�¶��yuyYz¨cv¿uz-�¶À¸c�¾¤À¤o�¹ ½z·Z��¾«Z.#
¶³ºº°³¥Zs�½Zº·|À³½zÀ-�µ{Yv³Yv���æë��±uº°³��Z^�Y�{Y�v�]
¶³º°³¥Zs�½Z·Z]®À�¬§�v¿z¬§�©º¬p¯�åæ�å½Z·zd¯YyZ���yÇº¯�

¹ b]Zg�yZ]��¹y�¶]��Z^�Y�¾¨À«¹yvÀ·�b¿Yv·�\¿z��¹ ªt¬tc
±Zdº�Y�bº�Z]��ºº³ ¶º] ¶kººc Zº]�v��½zÀ-�µ{Yv³Y�æë��yb]º�

¶³ºº°³�{Y�¦º¿ zº· ¾º°lo�¨¯�µu¹vp¯�yu�¥Zºs ½Zº·½Z·
ååç�åZºººcê�æ©Z¨ººº�Z�Z.¯���ººº¨¯½Zººº·çå�éå��ëå¹íå
¾d³Z��¹y�{Y�[M�zd¯�¨¯�yu�¹ ±Y|¿¹M�[M�±ºd�½Z·åæ�å�åè

�å�åê�å�åì�å�æ�å�è�å�ê�å�ì�å¹ê�æ©Z¨ººº�Z��Zººº.¯�Zººº]
½yZº���aZp º� µZ.dº�u�c ®À¤d�¯�yº��¶] µZ.�¿Z¯{M�yu²ÀÀ�

v��½yZ���aZp ��µZ.d�u�Z]��¿Z¯{M�©º��yu��¨¯�yu½Z·
{Y�zdº�À]æ�åb£u�Z]�¾k¹zs�[M�zº¿uZ¤¯��©Z¨º�Z�Z.¯�ååæ�å

±Z¯{�¶]�b^�³�[M�½Zº¯u�|ºÀ³�¹ v¿uzº- ±{¹�­zº-�½zÀ-�µ{Yv³Y�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             3 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

æí

vº���¿Z¯{M�­Zº°cY�{Y�vº�]¶³º°³�{Y�¦¿�z·�b�Z]��Z·¥Zs�½Z·
v¿uzº- ²ÀºÀ�c�ææ�b¿Yv·�z¿uZ¤¯�~�º� ¹¾¨À«¹yvÀ·.���¹

¾ºº¨À«¹yvÀ·�¾-vÀºº�t�'���¥Zººs {Y�¦¿zºº· ½Yzºº]{Y�Zºº·
¶^�Zp¯�z¿{�½Z·��¹yv��

Î�®¬�¯�©v¯�{Y�µuZ d�Y�æî�±YyZ¨°·�¹ ²dsº´-�±Y¹�¹�çç�
] Z]¶­z³�½zÀ-yZ§yY|�Y5(7&

µuYu�{Y�µuZ d�Y��¥Zºs ¾º¨À«¹yvÀ·�\¿Yzº� ²ÀºÀ�c�}Zº�Y½Z·
¥Zs�[M�¶�t�¯�¾º´p´¯�µvº� ½zºÀ-�µ{Yvº³Yb�Y²¿Y�yu�¶§�

Zd�Yyv¿Z]�¯�\¿Yz��º«uZº¶·º½ZíZc�æåÀ�¯�ºv³º��²�­z³�YºyY|
5(7&�²dººsº´-�±Y¹�©vºº¯�çæ��¬dººt¯�bºº«Zo�yZºº¸#�yu�Yy

aZ�È�Y�}Z�Y�zº] �¥Zºs [M�¶º�t�¯�¾º´p´¯�½{Zº�¶À^º�
µv·Zº�¯¾¯�z�³�yu�¶�t�¯�¾´p´¯�½YuzÀ-�z¿uZ¤¯�~��.���

¹'���²¿zd¸]�[Ztd³Y�\º�o�zº] Yy�¶À^��b«Zoµv��½{Z��Z]
\¿Yzº� ²ÀºÀ�cQ�P�.��U�®¬�¯�½Z·�©v¯�{Y���æî�²¿uyº]�Z¿�¹

�ë�v´§�¾¯�uy¹Mz]�

Ï�½yº§¹�²¿z-�½{Z��¶À^��©v¯{Y�µuZ d�Y�æç�
½yº§�¹ ²¿zº-�æç�¾¨À«¹yvÀ·�b¿Yv·�z¿uZ¤¯.���²d�Yu�Z]�Yy�

z¿uZ¤¯��µv��½zÀ-�µ{Yv³Y�¥Zs�[M�¶º�t�¯�¾º´p´¯�aZº�È�Y
Yvº· \¿zº��Z^�Y�¾¨À«¹yvÀ·�b¿�.VDW�¶«uZ�¯�{Y�[M�½Z¯u�¹

µuy¹M�b�u�¶] z¿{v³Y�

@ÎÐ>¦  ���
PUVT T
L
M MVFVDW

VL

@`K�LM>�^.�.
�QJ��3��.

�
�

�

���

��

�¶«uZ�¯�²º¿Yyu�¶º§.���,�¥Zs�¾¨À«¹yvÀ·�b¿Yv·�Î/7��
¥Zººs [M�¾ºº°lo�b]ººº�y�yu��Ð�/Ð�/�.VDW�.VF�b^ºº�³

¶^�Zp¯�¶]�µv��½zÀ-�µ{Yv³Y��Z^�Y�¾¨À«¹yvÀ·�b¿Yv·µv���L���M�
}È§�µyZ°�½Z·yºp¯�yu�¥Zs�[M�¶�t�¯�¾´p´¯�µv��½v´]

��º¨¯�¹ b]ºº�y�aZº�dt¯3�KM��Q�J�1��¹!\Àczºc ¶º]
ayZ^�Y{Y�v³�v�Z]�¾¯�¹u�z]Yz]�¶§�b]Zg�\¿z��µ¹z-�yu��¨¯

M­Y���/}Èº§ ªº§ uYvº�c���Z^�Y�¾°lo�b]º�y�²À]�Zº·�V¹
ª¤g�[Zd���µv��µv·Z�¯�b]º�y�ª£Yvo��Ï/7��¾p�����§

[M�1�/�bk¹|ºººº« ��70/� �� ��[M�¾ºººº°lo�­zººººk ¹
[M�0/� ��¾º¯v´º�Z]�zº¿uZ¤¯��¹y�²º¿Y�yu.���yY|�Y�­z³�{Y�

.FDOuº��¾¯�¶^�Zp¯��æì��

è�z³uyZ-�¾·Z.�¿Z¯{M��¹y��æå�
µZ.dºº�u�yu��Z^ºº�Y�¶³ººº°³�²d�zºº- yYzºº£ {Y�~ºº� �¹y�²ºº¿Y yu

�½yZº���aZp º�yZ���z·�yu�±M�{Y�¾k¹zs�[M�®lo�z¿uZ¤¯�
�s�\À��²¿zd¸]�~����µv��½zÀ-�µ{Yv³Y�±Zº¯{�¶º] b^º�³�%�

yu�µv³Z¯�¾£Z]�[M�®lo�z¿uZ¤¯�²À]�¾°d¿yZ.«�¶°À³�aZ�dt¯�yu
z¿uZ¤¯�z¿{��]Y¹y�{Y�~���¹ ²ÀÀ�c�±Z¯{�¶]�b^�³�¶³º°³.���¹

'���¾¯�¶^�Zp¯�º��u�
@æé>��� S �%/���'
@æê>��

�� S'c 39�J/!%9���.
Z¸³M�yu�¶§�9ï�û3��/¹�9�¥Zs�¶³º°³�®lo�\Àczc�¶]�Ð/��

¶³º°³�¶]�µv��©Z°�Y�yZ���70/� �� ���¶³º°³�©º��/�®lo�¹
M�Z^�Y�¶³ºº°³�yu�µvº³Z¯�¾º£Z]�[�/� �b«Zo�¶]�©º�o�{Y�~�

¾¯�¶^�Zp¯�¾k¹zs�[M�yYv¤¯�½¹y�{Y�¶§�b�Y�©uZ�cuuz-�

é�yu�½uZ¸´�À���¹y�·¹&�z�Zo�
�¯º«uZºº°³�yu�[M�±Z¿zk�ªÀ�³Yz ¿u�¶º¶³ºs ½Z·ºk yu�¥Zºb¸

{uyZ$¿y�¶«uZ�¯�{Y�µuZ d�Y�Zº] ½uºº°��çå�ayº��¶]¶WYyY�z¿{
b�Y�µv��

@æë>�=�S��.�=��J��W� wwTwwU wTw �

¶«uZ�¯�{Y�½zÀ-�©Yz.d³Y�Z]�æë�¶]�b^�³=��Zc�z ��µu¹vp¯�{Y
¶³º°³�©º��¾¯�ª�Zo�z¿{�¶«uZ�¯��±uº°³�µuZ��{Y�~��¹uuz-�

@æìw9�wW �9ï�.���w3�w=���/!J� >�
�¯�²º¿Y�yu�¶º§º«uZºº�¶w9�wW �{Y�¾k¹zs�[M�®lo�aYzÀÀ�c

±Z¯{�¶]�b^º�³�¶³ºº°³�¾d³Z�b�Z��z]�\�¨¯�zd¯��9ï �®lo
¥Zs�¶³ºº°³�\�¨¯zd¯�¾d³Z���w3�w= �©Z°�Y�yZ���aYzÀÀ�c

¥Zs�¶³º°³�yu�¢°��¶]�b^�³�µv��¾d³Z��z]�²¿uzd¯�¾¯v´�Z]�
Z���±Y|À¯�¶]��º]z¯�aZº�È�Y�²dº�Yu�Zº][M�¾]u�¹ µuyY¹�y

zº¿uZ¤¯��¾ºk¹zs.���¶«uZ�¯�{Y�æìuº��¾¯�¶^�Zp¯��¶«uZ�¯�{Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             4 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

æî

¾¯�¥Zºs [M�¶º�t�¯�¾º´p´¯�µvº� µuYu�¢Àº^�cµuZ d�Y�±Yºc
z¿uZ¤¯�¹ µuº°³'���uz§�²ÀÀ�c�z¿{�¶�]Yy�{Y�Yy��

@æíw%�w� >'���� �.���
�¯�yu�¶º§ºZ¡º��¶«u�w%�w� ¾°lo�b]º�y�¶]�b^�³��¨¯�±Z¿uYz-

¶]�µv��µuYu�¢À^�c�¶«uZ� �̄¢d�¯�{Y�¹ µuº]�¥Zs¾¯�b�uv¿M�

fp]�¹ j¿Zd³
µuZ d�Y�uyºº¯ ¥Zºs ½zº� ¶º³ ¾º¨¿|À��aZº�t�¯¹²À.³ZÀ¯�
yu�µv��½zÀ-�µ{Yv³Y��Z^�Y�¾¨À«¹yvÀ·�b¿Yv·�zº¿uZ¤¯yYz¨c�j´�

�] Z]�º¬d¸k�¹ }Z°¬º� zº°c�½Zº·¥Zºs yuz¿Z��½Yz]�¹ ±Zd�Y�yZ
bº]Zg�yZº] Zº] Zº·bº�Z]�©¹vºk yuæb�Y�µv¿uz-�¶WYyY��¾´p´¯
¥Zºs [M�¶º�t�¯�yYzº¨c�¶º� �º�ºd¯�yu�b�Z]�zº· ½Yzº]

½Zº·ª¨º�æ¹çb�Y�µv��µuYu�±Zº�³�]¶\¿Yz��²ÀÀ�c�yº�´¯
«uZ�¯�bº]Zgº¥Zs�[M�¶�t�¯�¾´p´¯�¶�¹ ²dsº´-�±Y¹�©v¯�{Y�
±YyZ¨°·�çç�yY|�Y�­z³�¹5(7&b«Zo�yZ¸#�yu�Q¹P�zÀ�d¯�

�QÎ�ÎP ���QÏ�ÎP ¹ÍQ!!�bºº�Y�µv¿uzºº- µuZ dºº�Y�
\º�Z´¯z]�µv��µuYu��{Yz]�¥Zºs [M�¶º�t�¯�¾º´p´¯�²¿zºc

½Z·�ª¨��yu�¹ [Ztd³Y�¾.d�]�®· ±Y|ºÀ¯�}Zº�Yæ¹çµuYu�±Z�³�
bº�Y�µvº��b]Zg�\¿Yz��z¿uZ¤¯�U�Q��P�¹.{Y�¦¿�z·�½Yz]�

©¹vk�yu�|À³�¥Zs�¶³º°³�¶³æ¶WYyY�µv�b�Y��
�¨¯�yu�¥Zs�[M�¾°lo�b]º�y�²ÀºÀ�c�½Yzº]zd�À]�½Z·

{Yæ�å¾k¹zs�[M�®lo�yYz¨c�¦¿�yu��¤���©Z¨�Z�Z.¯�b^�³
½zºÀ-�µ{Yvº³Y�±Zº¯{�¶º]vº���Yº³Y�yu�Z·�ª¨��±uº]�®Àlo�ªÀ«u�¶º]

aYzÀÀ�c��¤���¶³º°³�½Yzº] ��¬dºt¯�½Zº·bº�Z]�¹ µuyY¹�½Z·yZº��
½Yzº] ±Zº¯{�Zº] ¾ºk¹zs�[M�®ºlo½z��yu�µuyºt³�b�u�¥Zs

½Z·yZºº���bººpc�¾ºº¬�uYz¯ì�å¹ê�æª¨ºº� yu�©Z¨ºº�Z��Zºº.¯�è¹
ª¨��yu�µv³Z¯�¾º£Z]�[M�zº¿uZ¤¯é]¶¶«uZ�¯�µYz°·¶d�Z¿��{Yz]�½Z·

bº�Y�µvº� µuYu�±Zº�³�\¿z��²ÀÀ�c�½Yzº] zºÀsY�ª¨º� {Y%yu�
¶«uZ�¯½Z·æé¹æê¶^�Zp¯�½Yz]�.���¹'���v¿uz-�µuZ d�Y��

b¿Yv·�¾]Z¿{yY¾¨À«¹yvÀ·�.���
�¾¨À«¹yvÀ·�b¿Yv·�z¿uZ¤¯.���Z]��¿Z¯{M�uyº¯�½Z·�¥Zs�yu��

­zº³ {Y�µuZ dº�YyY|º�Y5(7&��®¬�¯�½Z·�©v¯�}Z�Y�zº]�æî�¹

²¿uyººº]�ë�zºº³uyZ-���æå�½yººº§ ¹ ²¿zºº- ��æç���¹y�¹
yu�½uZ¸´º�À��·¹&º�z�Zo��¶«uZ�¯æì�j¿Zd³�¹ µv¿uz-�¶^�Zp¯

yu�¥Zs�½z��¶³�½Yz]�±M½Z·�ª¨��êZc�æèb�Y�µv��¶WYyY��
zº¿uZ¤¯�j¿Zdº³.���yu��¬dt¯�½Z·�©vº¯ {Y�µvº� ¶^º�Zp¯�

yYuyºsz]�½uZ¿{�¾-v´§Yz��{Y��¿Z¯{M�uyºº¯ ½Zº·¥Zºs �Yºº³Y
b�Y�½uZ¸´�À���¹y�Z]��¬dt¯�½Z·�©v¯�{Y�µv¯M�b�u�¶] j¿Zd³
yu�·¹&º�z�Zo��¶«uZ�¯æì�v¿uz-�¶�¿Z¤¯�¶§�uYu�±Z�³�j¿Zd³

zº³uyZ-��¹y�æå�©v¯�Zº] uZº]M�¥yZ^º¯ ¾º�y�¥Zºs yu��º¤�
²¿uyºº]�ë�µuZ d�Y�uyº¯�½Z·�©vº¯ z¿Zº� Zº] ¹ �¶dº�Yu�¢º]Z�c

v·u�¾°³�±Zº�³�Yy�¾º]ºs�¡Z^º�³Y�z³uyZ-�©v¯�¾¬§�yº��¶]�æå�
¥Zs�[M�¾°lo�b]ºº�y�zº· yu�½uZ¸´º�À���¹y�¶º] b^º�³

z¿uZ¤¯��z�Z´d¯.���¾¯�uy¹Mz]�Yy�½zd�À]�v¿Z°³�]¶¾¯�z�³v�y
¶º§z³uyZ-�©v¯�aZÀ�z��¶º] �ÈdºsY�²º¿Y�bº¬���æå�¾.d�]

¾¯�z¿{�\Àczc�¶]�¶§�¶d�Yuuº°³�µyZ�Y�±M�¶]�±Yºc�
Î��¥Zs�[M�¾°lo�b]º�y�¹ �¨¯�¶º�]Yy��S�ayº��¶] Yy�

b�Y�µuº°³��zº� ¾º�s��º]Zc�¾cyº��yu¶�t�¯�¾´p´¯�¶§
] ¥Zs�[M¶vÀWº°.À��ª¨��6ª¨���v�Z]�¾¯�

Ï�¯º«uZ�º¶¯ ½Z·ºuyº�Y�º- �¹y�yu�µuZ dºz³uyZ�æå�]Yºc�{Yº�
b�Y�µv¯M�b�u�¶º] ¶¿yºº� ½zº��²¿Y�{Y¶]�­¹u�aÈ°k�{Y�¹y
b�Y�µv��z�³��z���½z��v�]�

¾´À]��À��zº¿uZ¤¯�uZº¿{�uy¹Mzº] �ÈdºsY�²¿Yzº]Z´].���yu�
z³uyZ-��¹y�æå�Yy�yu�b�Y�²¨°¯��½uZ¸´�À���¹y�¶]�b^�³�

b�Yu�yZ�d³Y�¡º��aZ�¹z ¯�
±ZÀº¯ {YZ·�©v¯�Z¿�©v¯���¬dt¯�{Z��¶À^º� ½Zº·©vº¯¿¶§�¾

yu�½uZ¸´�À���¹y�j¿Zd³�Zº] Yy�¢º]Z�c�²¿zdº�À]�·¹&�z�Zo�
©¹vk�yu�b�Y�¶dº�Yuç¾�z�¯��b�Y�µv�½yº§�¹ ²¿z-�©v¯

�æç�bº�Z]�yu¹ ¾�y��¾¿Ç�¾�y�­º«��¾´��­º«��¾¿Ç�}y�½Z·
z¿uZ¤¯�¾´º� ¾º�y�­ºº«.���z�Z´d¯�½Z·�b]º�y�yu�Yy�½zd°§�

º�³b�Z]�yu�¾«¹��uz§�¾´À]��À��z.¿u�½Z·�©v¯�¶º] b^­º«�½Z·
uYu�±Z�³�¾]ºs�½{Z��¶À^��­º«�¹ ¾�y�

º�Y�zº]º¨º� }Zº½Zº·ªêZºcæè] �¶¹ ²¿z-�©v¯�¾¬§�yº�
½yº§�æç�z³uyZ-�©v¯�¶]�b^�³�æå�´À]��À�º¶WYyY�Yy�½zd¸]�¾

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             5 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

çå

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

� ��� ��� ��� ��� ��� ���

�©Z¨
�Z�

º¬À§
�¥

Zs[
M�

¨¯

z°c�½{Z��¶À^�
z°c�½Y�µv·Z�¯
i|¿u�½{Z��¶À^�
i|¿u�½Y�µv·Z�¯
²À�Z�¬-�½{Z��¶À^�
²À�Z�¬-�½Y�µv·Z�¯
¾¬�uYz¯�½{Z��¶À^�
¾¬�uYz¯�½Y�µv·Z�¯
¥yZ^¯�½{Z��¶À^�
¥yZ^¯�½Z·�v·Z�¯

ª¨�Î�µ{Yv³Y�z¿uZ¤¯¹ ½zÀ-¶À^�s [M�¶�t�¯�¾´p´¯�µv��½{Z�b�Z]�yu�¥Z¾�y�¹ ¾¯º«��¾´��¾¯º«��¾�y�¾¯º«��½Ç�}y�½Z·
�½z��yu�\Àczc�¶]�²À�Z�¬-���¹ZÀ��i|¿u��z°c�½Z·uZ]M�¥yZ^¯�¹ ¾¬�uYz¯�

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

� ���� ��� ���� ��� ���� ��� ���� ��� ����

�©Z¨
�Z�

º¬À§
�¥

Zs[
M�

¨¯

ªÀ�Z°�Y�½{Z��¶À^�
¶�¬£ªÀ�Z°�Y�½Y�µv·Z�¯
¶�¬£u¹z¯M�½{Z��¶À^�
u¹z¯M�½Y�µv·Z�¯
±º�yº¿�½{Z��¶À^�
±º�yº¿�½Z·v·Z�¯
º¬d¸k�½{Z��¶À^�
º¬d¸k�½Y�µv·Z�¯

ª¨�Ï�µ{Yv³Y�z¿uZ¤¯¶À^��¹ ½zÀ-b�Z]�yu�¥Zs�[M�¶�t�¯�¾´p´¯�µv��½{Z�¾¿Ç�¾�y�­º«�¹ ¾¯º«�¾´���¾´��¾�y�­º«��¾´��½Z·
�� yu�\Àczc�¶]½zº¬d¸k�¹ uZ]M�±º�yº¿��iZ�M�u¹z¯M��¶�¬£�ªÀ�Z°�Y�½Z·�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             6 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

çæ

±Z¯{�b�Z��±Z¯{�b�Z��
ª¨�è�z¯�¥Zs�¶³º°³yu�µv��iyZs�[M�®lo�¾¬�uYª¨�é�¾¬�uYz¯�¥Zs�¶³º°³yu�µv³Z¯�¾£Z]�[M�®lo�

�¾¯º«�b�Z]����¾¯º«�b�Z]�

ª¨�ë�¹ZÀ��i|¿u�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·��
¥Zs�[M�¾°lo�b]º�y�FP�FP� ��

ª¨�ê�c ¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�}Z°¬��z°
[M�¾°lo�b]º�y¥Zs�FP�FP� ��

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾
¨À«¹

yvÀ·
b¿Y

v·

0 ����1��0XDOHP����

*UHHQ�DQG�&RUH\�����

3URSRVHG�0RGHO

*DUGQHU����

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

���� ���� ���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P��Q�DUH�YDULDEOH���0XDOHP�����

*UHHQ�DQG�&RUH\������

3URSRVHG�0RGHO

*DUGQHU����

\� � ������[������

5�  � ������

\� � ������[������

5�  � ������

�

�

��

��

��

��

��

� �� ��� ���
�\�

¨¯z
d¯¾

d³Z�
�µv

�½
zÀ-

µ{Yv
³Y¾

k¹z
s[

M®l
o

0HDVXUHG�����0SO
0HDVXUHG�����0S
%HVW�ILW�FXUYH�����0SDV
%HVW�ILW�FXUYH�����0SDV

\� �������[���������
5�  �������

\� ��������[���������
5�  �������

��

���

� �� �� �� �� ��� ���

�\�
¨¯z

d¯¾
d³Z�

�¶³º
°³y

uµv
³Z¯[

M®l
o

0HDVXUHG�����0S
0HDVXUHG�����0S�
%HVW�ILW�FXUYH�����0S
%HVW�ILW�FXUYH�����0S

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             7 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

çç

¥Zs�[M�¾°lo�b]º�y�FP��FP���

ª¨�í��º¬d¸k�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·��½Ç�¾�y�­º«�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP���
ª¨�æå�uZ]M�¥yZ^¯�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�

�¾�y�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP�

ª¨�ì�²À�Z�¬-�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·��¾´��­º«�b�Z]

¥Zs�[M�¾°lo�b]º�y�FP��FP���
ª¨�î�¾¬�uYz¯�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�

�¾¯º«�b�Z]�

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P ����Q��0XDOHP�����

*UHHQ�DQG�&RUH\������

3URSRVHG�0RGHO

*DUGQHU����

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P ����Q���0XDOHP�����

*UHHQ�DQG�&RUH\�����

*DUGQHU����

3URSRVHG�0RGHO

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P��Q�LV�YDULDEOH��0XDOHP����
P ����Q��0XDOHDP�����
*UHHQ�DQG�&RUH\����
3URSRVHG�0RGHO
*DUGQHU����

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P�Q�LV�YDULDEOH��0XDOHP�����

Q�([WHQW��%XUGLQH����

*UHHQ�DQG�&RUH\�����

*DUGQHU����

3URSRVHG�0RGHO

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             8 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

çè

¥Zs�[M�¾°lo�b]º�y�FP��FP���

ª¨�æç�iZ�M�u¹z¯M�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�
�¾´��¾�y�­º«�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP���
ª¨�æé�}Z°¬��z°c�¥Zsyu�¾ À̈«¹yvÀ·�¾-vÀ�t��

�½Ç�}y�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP���

ª¨�ææ�uZ]M�±º�yº¿�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�
�¾¯º«�¾´��b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP���
ª¨�æè�¶�¬£�ªÀ�Z°�Y�¥Zsyu�¾¨À«¹yvÀ·�b¿Yv·�

��¾´��b�Z]�

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ����

�{¹y
z]z

d¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P��Q�LV�YDULDEOH���0XDOHP����

*UHHQ�DQG�&RUH\�����

3URSRVHG�0RGHO

*DUGQHU����

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

���� ��� ���� ��� ���� ��� ����

�{¹y
z]zd

¯¾
d³Z�

�¾¨
À«¹yv

À·b
¿Yv·

P ����Q��0XDOHP����

P ����Q���%XUGLQH����

*UHHQ�DQG�&RUH\�����

3URSRVHG�0RGHO

*DUGQHU����

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

���� ���� ���� ���� ����

�{¹
yz

]zd
¯¾

d³Z�
�¾

¨À«¹
yvÀ

·b
¿Yv
·

P ����Q���%XUGLQH���

*UHHQ�DQG�&RUH\�����

3URSRVHG�0RGHO

*DUGQHU�����
���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ���� ����

�{¹y
z]�

]z¯
zd¯

¾d³Z
��¾

¨À«¹
yvÀ·

¾-v
À�t

�

P ����Q�0XDOHP����

P ����Q���%XUGLQH���

Q�([WHQW���%XUGLQH���

*DUGQHU����

3URSRVHG�0RGHO

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             9 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            10 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            11 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

çë

¾º¯v¿Z°³�z¿uZ¤¯�½{Z��¶À^� �¶§�b�Y�¶kºc�ª]Z£.����¹y�¶]�
½yººº§ ¹ ²¿zºº-�æç�¥Zººs [M�¶ºº�t�¯�zºº¿uZ¤¯�¶ºº] b^ºº�³

uyYu�½uZºº¿{ bÀºº�Z�o�vºº�y�¾ºº¯ zºº�³�¶ºº]¶ºº§�ÈdººsY�bºº¬��
¶À^º�zº¿uZ¤¯�½{Zº�.���½yº§�¹ ²¿z-�©v¯�yu��æç��¹y�Z]

vº¤¯�½uZ¸´º�À�yYL�¯ yu�º«uZ�ºº¶æè��µ¹zº- ªº§ uYvº�c²À]�Z·
¾°lo�b]º�y�²¿zºd°§�¹ �Z^º�Y�¥Zºs [M�¾º°lo�b]ºº�y

¥Zººs [M�¶ºº�t�¯�¾ºº´p´¯�yu�µvºº� µv·Zºº�¯�vºº�Z]�zºº¿uZ¤¯
½{Zº�¶À^º�.���yYv¤¯�¹u�Z]��²À�¯�bº�Z]�¦º¿ yu�L�a¹Z d¯�
uyYu��ÈdsY��¿Y|�Y�Z]�¶§�½yº��¶]L¾´À]��À��z¿uZ¤¯��ÈdsY��

.���Z]�v�y�¾¯�ª£Yvo�¶]�¾�£Y¹�z¿uZ¤¯�æç��
½Z·�ª¨��}Z�Y�z]êZc�æè®¬�¯�©v¯��¾¯º«�b�Z]�yu���æî�

yu�¾«¹��¶d�Yv³�¾º]ºs�uy¹Mzº] ½uZ¸´º�À���¹y�Zº] ¶º�¿Z¤¯�yu
z.¿u�½Z·�©v¯�¶]�b^�³�½zd¸]�¾´À]��À��¥Zs�½Z·�b�Z]�zº.¿u

b�Y�µuzº§ ¶ºWYyY�z¿uZ¤¯�¾´À]��À���¶§�uz§�¶kºc�v¿Z].���yu�
¯ ©vº¯®º¬��æî�\�Z´¯�}Z�Y�zº]¶�t�¯�¾´p´¯��{Yz]�²¿zc

±YyZ¨°·�¹ ²dsº´-�±Y¹�©vº¯ �º�ºc�¥Zºs [M�çç�²À�¯�Z]��
\¿Yz��±vº��Q�P�.��U�¾¯�­Zl³YuzÀ-�©¹vkæb]Zg�\¿Yz��

\º�Z´¯±Z�³�Yy�µv���{Yz]�¥Zs�[M�¶º�t�¯�¾º´p´¯�²¿zºc
¾cyºº� yu�vº·u�¾º¯½{Z��¶À^��z¿uZ¤¯�¶§.���©v¯�}Z�Y�z]�

®º¬�¯�æî�b�Z]��º³�¶��yu��¤��½uZ¸´�À���¹y�Z]�¶º�¿Z¤¯�yu
yu�µv��²ÀÀ�c�\¿Yz��Z]�¾´��¾�y�­ºº« ¹ ¾´º� �¾º�y�¥Zºs

©¹Yvºk yu�¥Zºs [M�¶º�t�¯�¾º´p´¯æ¹ç®·�v³yYu�¾³Yºs�
zº¿uZ¤¯�¾º´À]��Àº� ²¿Yzº]Z´].���bº«Zo�yZº¸#�{Y�µuZ dº�Y�Zº]

®º¬�¯�©vº¯ �¬dºt¯�æî�¿Z]v¾]Z¿{yY�uyº¯�½uZ¸´�À���¹y�Z]�
Yzº£\º�Z´¯�Zºc uzºÀ-�y®¬�¯�©v¯�uz]yZ§��¿Yzº� ²¿zºc�æî�Yy

uºº°³�[Ztdº³Y�±YyZº¨°·�¹ ²dºsº´-�±Y¹�j¿Zdº³�çç�±Z�³�|À³
¾º¯�¿Yz��yu�¥Zs�[M�¶�t�¯�¾´p´¯��{Yz]�¶§�v·uQ¹P

zºº¿uZ¤¯�~�ºº� ¹ ¶dºº�Z¿�­Zl³YzººÀ�d¯.����ºº]Y¹y�¶ºº] ¶kºººc Zºº]
�QÎ�ÎP uuz-�½{Z��¶À^��

Zdº³ uZº¿{�a¹Zº c�¶º] ¶kººc Zº]½Z·�©v¯�{Y�µv¯M�b�u�¶] j¿
\¿Yz��±uº]�zÀ�d¯�ªÀº«u�¶º] �uººkº¯�Q�P�.��U�¥Zs�yu½Z·

yu�½uZ¸´º�À���¹y���¬dºt¯�·¹&º�¾¯�zº�Zo�µYy�v³YºcyZ§

©vº¯ ²¿zºd¸]�[Ztdº³Y�yu�¾^º�Z´¯yº�´¯�¶]\¿z��½{Z��¶À^��
.���uº��¶d�z-�z�³�yu��

¾¨À«¹yvÀ·�¾-vÀ�t��¾]Z¿{yY
· ¾-vÀ�t��z¿uZ¤¯�¶^º�Zp¯�¾¨À«¹yvÀ'���®¬�¯�½Z·�©v¯�Z]��

�æî�²¿uyºº] ��ë��yY|�Y�­zº³ {Y�µuZ dº�Y�Zº]5(7&�©v¯�¹
zº³uyZ-�æå�yu�¥Zs�½z��¶³�½Yz]�±M�j¿Zd³�¶º§ ¶dº�Z¿�­Zºl³Y

½Zº·ª¨º�æéZºcççbº�Y�µvº� ¶ºWYyY��¶§�v·u�¾¯�±Z�³�j¿Zd³
¾´À]��À��z¿uZ¤¯�¾º¬§�yºº�¶º]'���¹ �¬dt¯�½Z·�©v¯���ºc�

¶³ºº°³�yubÀº�^c�¾º�Zs�vº³¹y�{Y�¥Zºs bº�Z]�a¹Z dº¯ ½Zº·
¾°³v¿Z°³�

zº¿uZ¤¯��½uZ¸´º�À���¹y�yu'���¯ }Z�Y�zº]º«uZ�º¶æí{Y�
z¿uZ¤¯�¹ ¥Zs�[M�¶�t�¯�¾´p´¯�µv��½zÀ-�µ{Yvº³Y�aZº�È�Y

µvº� ¶^º�Zp¯.���b�Y�µv��¶^º�Zp¯��«uZ�¯�{Y�µuZ d�Yº¶æí
�³�¥Zs��¨¯�aYzÀÀ�c�¶]��º]z¯�aZ�È�Y�²dº�Yu�­|¬dº�¯b^

b]ººº�y�aYzººÀÀ�c�¶ºº]�w%�w��vºº�Z]�¾ºº¯��Zdºº�Yy�²ºº¿Y�yu
\º�Z´¯}Z�Y�z]�¥Zs�[M�¶�t�¯�¾´p´¯��{Yz]�¶«uZ�¯�²¿zc

²dºsº´-�±Y¹�uZ¸´º�À��çæ�¶d�z-�z�³�yu�z¿{�¾¬§�ayº��¶º]
yu��¿Z¯{M�uyº¯�½Z·�¥Zs��Yº³Y�½Yz]�±M�b]Zg�\¿Yz��¶§��µv�

©¹vkæb�Y�µv��¶WYyY��

@æî>PQUVUH ��K.������������6 � �� ��

¥Zs�[M�¾°lo�b]º�y�aYzÀÀ�c� ¶]�b^�³��¨¯�aYzÀÀ�c
�w%�w��¶«uZ�¯�¢d�¯�{Yæî¾¯�¶^�Zp¯�z¿{�ayº��¶]�uuz-�

@çå>
�Q��P��

�P��HU

��H6���
�6�����QP���

���

���

��

��

�

�

�
T�TD Tw\w

½Zº·ª¨º�æéZºcççz³uyZ-�©v¯�¶§�vº·u�¾º¯ ±Zº�³��æå�
¾º¨À«¹yvÀ·�¾-vÀº�t��zº¿uZ¤¯'���yu�Yy¥Zs�b�Z]��º³�¶��

�¾¯º«�¹ ¾¯º«�¾´���¾´��¾�y�­º«�zd�À]uy¹Mz]�Z·�©v¯z¿Z��{Y
¾º¯vº¿Z°³�¥Zºs yu­º«�¹ ¾´��­º«��¾�y�­ºº« �½Ç�}y�½Zº·

z³uyZ-�©v¯�½Z·uy¹Mzº] ¾º¿Ç�¾º�y�æå�²¿uyº]�©v¯�j¿Zd³�Z]
�ë�>Zd^º�³b�Y�¶d�Yu�¾]ºs�¡Z^º�³Y��yu�¶§�b�Y�z§xc�¶]�­{Ç

²¿uyºº] ©vº¯ uzº]yZ§�ë�uy¹Mz]�yu'���[M�¶�t�¯�¾´p´¯�
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            12 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

çì

¥Zs�[M�¾°lo�b]º�y�FP��FP��

ª¨�æë�²À�Z�¬-�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
�¾´��­º«�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP��
ª¨�æí�¾¬�uYz¯�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��

�¾¯º«�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP��

ª¨�æê��¹ZÀ��i|¿u�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
��¾�y�¾¯º«�b�Z]�

¥Zs�[M�¾°lo�b]º��FP��FP��

ª¨�æì�º¬d¸k�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
�½Ç�¾�y�¾¯º«�b�Z]�

����(���

����(���

����(���

����(���

����(���

����(���

���� ���� ���� ���� ���� ���� ����

�{¹y
z]
�^¯

zd¯
¾d³
Z��

¾¨
À«¹y
vÀ·

¾-
vÀ�

t�

Q�P��LV�YDULDEOH�0XDOHP����
P ����Q�0XDOHP�����
P ����Q�%XUGLQH���
3URSRVHG�0RGHO�
*DUGQHU����

���

���

���

���

���

���

����

�����

������

�������

���� ���� ���� ���� ���� ���� ����

�{¹y
z]�

]z¯
zd¯

¾d³
Z��

¾¨
À«¹y
vÀ·

¾-
vÀ�

p�

P ����Q���0XDOHP�����

P ����Q���%XUGLQH����

Q��([WHQW��0XDOHP�����

Q��([WHQW���%XUGLQH���

3URSRVHG�0RGHO

*DUGQHU�����

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ����

�{¹y
yu�

]z¯
zd¯

¾d³
Z��

¾¨
À«¹y
vÀ·

¾-
vÀ�

t�

P ����Q��0XDOHP����

Q�([WHQW��%XUGLQH���

*DUGQHU����

3URSRVHG�0RGHO

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ����

�{¹y
yu�

]z¯
zd¯

¾d³
Z��
¾¨

À«¹y
vÀ·

¾-
vÀ�

t�

P�Q�LV�YDULDEOH���0XDOHP����
P ����Q���0XDOHP�����
P ����Q���%XUGLQH���
*DUGQHU����
3URSRVHG�0RGHO

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            13 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

çí

¥Zs�[M�¾°lo�b]º�y�FP��FP��

ª¨�çå�uZ]M�±º�yº¿�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
�¾¯º«�¾´��b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP��

ª¨�çç�¶�¬£�ªÀ�Z°�Y�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
�¾´��b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP��
ª¨�æî�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��uZ]M�¥yZ^¯�

�¾�y�b�Z]�

¥Zs�[M�¾°lo�b]º�y�FP��FP��

ª¨�çæ�iZ�M�u¹z¯M�¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��
�¾´��¾�y�­º«�b�Z]�

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ���� ����
�{¹y

z]
�]z
¯zd

¯¾
d³Z�

�¾¨
À«¹y
vÀ·

¾-
vÀ�

t�

P�Q�LV�YDULDEOH�0XDOHP�����

Q��([WHQW���%XUGLQH���

*DUGQHU����

3URSRVHG�0RGHO

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���(���

���� ���� ���� ���� ���� ����

�{¹y
z]�

]z¯
zd¯

¾d³
Z��
¾¨

À«¹y
vÀ·

¾-
vÀ�

t�

P�Q�LV�YDULDEOH���0XDOHP����

P ����Q��0XDOHP����

P ����Q��%XUGLQH���

*DUGQHU����

3URSRVHG�0RGHO

����(���

����(���

����(���

����(���

����(���

����(���

����(���

���� ��� ���� ��� ���� ��� ����

�{¹y
yu�

]z¯
zd¯

¾d³
Z��
¾¨

À«¹y
vÀ·

¾-
vÀ�

t�

P�Q�LV�YDULDEOH�0XDOHP����

P ����Q��0XDOHP����

3URSRVHG�0RGHO

*DUGQHU����

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

����(���

���� ���� ���� ���� ����

�{¹y
z]�

]z¯
zd¯

¾d³
Z��
¾¨

À«¹y
vÀ·

¾-
vÀ�

t�

P ����Q��0XDOHP����
P ����Q��%XUGLQH���
Q��([WHQW��0XDOHP����
Q��([WHQW���%XUGLQH���
3URSRVHG�0RGHO
*DUGQHU����

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            14 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


{Y�µuZ d�Y�Z]��Z^�Y�zÀ��¥Zs�yu�¾¨À«¹yvÀ·�¾-vÀ�t��¹ b¿Yv·�²ÀÀ�c���

çî

±YyZ¨°·�¹ ²dsº´-�±Y¹�©v¯�{Y�µuZ d�Y�Z]�¥Zºs�çç�z¿uZ¤¯�¹
.���²¿uyº]�©v¯�{Y��ë�b�Y�µv��½{Z��¶À^��

zº¿uZ¤¯'���- �¹y�{Y�zº³uyZ�æå�Z]�¾�y�¥Zºs yu��º¤�
yu�½uZ¸´º�À���¹y�j¿Zdº³�·¹&º�¢^�´¯�¾^�³�yº��¶] z�Zo�

bº�Y�µuºº]��ÈdsY��¾�y�zÀ��½Z·�¥Zs�yu�¶§�v�y�¾¯�z�³�¶]
zº¿uZ¤¯�uZº¿{�uy¹Mzº]'���z³uyZ-�©v¯�yu��æå��¹y�¶]�b^�³

b]º�y�¹ �¨¯�¶�]Yy�±uº]�¾�s��z��¶º] �º]zº¯ ½uZ¸´º�À�
­¹u�¶kyu�\¿z¤c�¹ ¥Zºs¶«uZ�¯�¶¿yº��½z��z³uyZ-�©v¯�yu�Z·

�æå�v�Z]�
½{Zºº�¶À^ºº� zºº¿uZ¤¯�²¿zººd°§�¹ ²¿zdºº�À]�zºº-Y'���yu�

b]ºº�yµu¹vp¯�±Yº´��¶]�Yy��¬dt¯�½Z·�©v¯���ºc�z�Z´d¯�½Z·
²º¿Y�yu��®ÀºWZ°³��zº� ¾º«º^£�ªº]Z£�¹y�uy¹Mz]�j¿Zd³�ayº�

yu�½uZ¸´º�À��·¹&º�z�Zo��¶«uZ�¯æí�²¿Y�ªsYu�yu�µyYº°·
¹vºp¯¾¯�yYzº£ µuuzÀ-�{YÖyu�Z¸´c���¿Z¯{M�uyº¯�¥Zs�½z��

] ¾´��­º«�¹ ¾´���¾�y�­ºº« ½Zº·bº�Z]¶j¿Zd³�¾-v´§Yz��b¬�
bº�u�¶º]Z·�©v¯�{Y��z¿uZ¤¯�¾´À]��À��yu�uZ¿{��ÈdsY'���yu�

²Àº�¯�¾º°lo�b]ºº�y�zº·�ªsYu�yu�½uZ¸´�À���¹y�j¿Zdº³ �
bº�Y�¶d�zº- yYzº£ µu¹vºp¯�y �¥Zs�½Z·�bº�Z]�z¿Zº� yu�¹

v·u�¾¯�±Z�³�¢À^�c�Z·�©v¯�{Y�¾¨¿�Z]�ª£Yvo�½uZ¸´�À��©¹vkç
Z]�¶�¿Z¤¯�yu�Yy�uºkº¯�½Z·�©v¯�¡Z^�³Y�²¿zºd¸]�¾º]Z¿{yY�j¿Zdº³

zº¿uZ¤¯�¾º´À]��Àº� ½Yzº] ½uZ¸´º�À���¹y'���½Z·�¥Zs�yu�
v·u�¾¯�±Z�³��¬dt¯�

²¿uyº]�½Zº·©vº¯ uy¹Mzº] uZº¿{�a¹Zº c�ë�b«Zo�yZ¸#�¹
®¬�¯�©vº¯ {Y��¬dºt¯�æî�²¨°¯�Yy�½uZ¸´�À���¹y�¶]�b^�³

zº¿uZ¤¯�¶^º�Zp¯�v´¿Mzº� yu�bº�Y'���z�³�yu�Z·�©v¯�²º¿Y�{Y�
b�zº-�uy¹Mz]�ªoYz¯��¶§�bº�Y�nÀº�ºc�¶º] ­{Ç'���²¿Y�{Y�

¾¯�­Zl³Y�z¿{�\Àczc�¶]�Z·�©v¯uzÀ-�
æ�½zÀ-�µ{Yv³Y�¥Zs�[M� ¶�t�¯� ¾´p´¯� z¿uZ¤¯�}Z�Y� z]�

¶«uZ�¯�²¿zc�b^�Z´¯� �µv��{Yz]�½Z·b¿Yz��±v��²À�¯� Z]
v³º��¾¯�[Ztd³Y�b]Zg�

ç�zºº¿uZ¤¯�.���bºº]Zg�\¿Yzºº� ¶ºº] ¶kºººc Zºº] ©vºº¯ zºº· ½Yzºº]
�Q�P�.��U�¾¯�uy¹Mz]uuz-�

è�z¿uZ¤¯��ª^º£ ¶¬ozº¯ ¹u�j¿Zdº³ {Y�'���½{Z��¶À^��¹ ¶^�Zp¯�
¾¯uuz-�

²¿uyº]�½Z·�©v¯�j¿Zd³�uZ¿{�a¹Z c�b¬��¶§�v�y�¾¯�z�³�¶º]�ë�
®¬�¯�¹�æî�] b^�³uºkº¯�½Z·Z�s��À°lc��½uZ¸´�À���¹y�¶

vº�Z]�½{Zº�¶À^º� ªoYzº¯ yu�¾¯�½uZ¸´�À���¹yµYy�v³YºcyZ§
¶À^º� ©vº¯ ²¿zºd¸]�[Ztdº³Y�yu�¾^º�Z´¯z¿uZ¤¯�¾]Z¿{yY�yu�{Z�

¾º¨À«¹yvÀ·�¾-vÀº�t�'���] ¥Zs�b�Z]��º³�z·�½Yz]�¶yZ°�
vº¿M�j¿Zdº³ }Zº�Y�zº]�·¹&º�½Z·�©v¯�²¿zc�\�Z´¯��z�Zo�

½{Zº�¶À^º�'���©¹vk�yu�¥Zs�½Z·�b�Z]��Yº³Y�½Yzº]ç¶WYyY�
b�Y�µv��

¶lÀd³½zÀ-
æ�¾ºº¨À«¹yvÀ·�\¿Yzºº� zºº¿uZ¤¯�½{Zºº�¶À^ºº�.���¹'���{Y�

¹ µuº^³�yZ-{Z��¥Zs�½Zº·bº�Z]��Yºº³Y�yu��¬dºt¯�½Zº·©vº¯
¾¯�±Z�³�Yy�½uZ¿{��ÈdsYv´·u�

ç�²º¿Y�yu��·¹&º�\¿Yz��¢À£u�¾]Z¿{yY�½Yzº] �.���¹'���
¦ººº¿\ººº�Z´¯��¹y�­{Ç�aZººº�È�Y�ª£Yvºººo ½Z´ººº^¯ zººº]

½z�³�aÇuZ�¯�uz]yZ§�Z]�¹ ¥Zºs aZº�t�¯�{Y�¾·Z.º�¿Z¯{M�
b�Y�µvº� uZ¸´º�À��®·��½uZ¸´�À���¹y�yu½zÀ-�µ{Yv³Y�Z]�±Z¯{

yY�¾k¹zs�[M�®ºlo�aZº�È�Y��¥Zºs [M�¶º�t�¯�¾º´p´¯
¾¯�yYz£�µuZ d�Y�uyº¯�±Z¯{�¶]�b^º�³�¥Zºs ¶³ºº°³uzÀ-�~��

yYv¤¯.���½uZ¸´�À��¶«uZ�¯�{Y�æìyYv¤¯�¹ �'���¶«uZ�¯�{Y�æí
¾¯�¾]Z¿{yYuuz-�

è�j¿Zd³�}Zº�Y�zº]µv¯M�b�u�¶]z³uyZ-�©v¯���æå�¾]Z¿{yY�yu
.���"À·�½Yzº]yu�Z¸´c�¹ µuº^³�\�Z´¯�¥Zs�½Z·�b�Z]�{Y�¦¿

uy¹Mz]�½Yz]�¾�y�¥Zs�bº�Z]'���¾¯�yYz£�µuZ d�Y�uyº¯�v³Yºc
uzºÀ-�®¬�¯�©v¯�æî��¬dt¯�b«Zo�yZ¸#�[Z�doY�¶]�¶kºc�Z]

z.¿u�{Y�½zd¸]�uy¹Mz]��¥Zs�[M�¶�t�¯�¾´p´¯�½{Z��¶À^��yu
¾¯�¶WYyY�Zº·©vº¯v¿Z°³�[Ztd³Y�¶]�¾.d�]�©v¯�²¿Y�uy¹Mz]�b£u

uyYu�Yy�½{Z��¶À^��\º�Z´¯�bº«Zo�yu�½uZ¸´�À���¹y�·¹&�
µYy��zº�Zoyu�½{Z��¶À^��b«Zo�²¿zd¸]�[Ztd³Y�yu�¾^�Z´¯�yZº§

vº¯®ºº¬�¯�©bº�Y�\ºº�Z´¯��½uZ¸´º�À���¹y�uzºº]yZ§�Zºº]²¿zººc

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.2
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                            15 / 16

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.2.7
https://jstnar.iut.ac.ir/article-1-318-fa.html


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

èå

z¿uZ¤¯�{Zº� ¶À^º� ½Zº·©vº¯.���¹'���b�Z]��º³�z·�½Yz]�
©¹vk�yu�¶§�µv¿uz-�¾�z�¯�¥Zsçb�Y�µv��¶WYyY��

é�yu�½uZ¸´ºº�À���¹y�·¹&ºº��¹y�¦ºº¿ ±Yº´ºº�¶ºº] �zºº�Zo�
\¿Yz��\�Z´¯�¾]Z¿{yY�yu�ª¤dº�¯.���¹'���±Yº´��¶] |À³�¹

µYy¯ yZº§½{Z��¶À^º� yu�uººkº¯�½Zº·©vº¯ [Ztdº³Y�yu�¾^º�Z´
¾¯�¶À�ºc�¥Zs�¾¨À«¹yvÀ·�\¿Yz�uuz-�

�]Z´¯µuZ d�Y�uyº¯�
�� $OOPDUDV�� 5�� 5��� 5�� :�� 5LFNPDQ�� /�� *�� (NLQ� DQG� %�� $�� .LPEDOO�� ������ &KLVHOLQJ� LQIOXHQFHV� RQ� VRLO� K\GUDXOLF�

SURSHUWLHV��6RLO�6FL��6RF��$P��-�������������
�� $QDW��$���+��5��'XNH�DQG�$��7��&RUH\��������6WHDG\�XSZDUG�IORZ�IURP�ZDWHU�WDEOHV��+\GURO��3DSHU�1R���� &RORUDGR�

6WDWH�8QLY��)RUW��&ROOLQV�
�� $YHUMDQRY��6��)��������$ERXW�SHUPHDELOLW\�RI�VXEVXUIDFH�VRLOV�LQ�FDVH�RI�LQFRPSOHWH��VDWXUDWLRQ��(QJOLVK�&ROOHFW�����������
�� %RXZHU�� +�� DQG� 5�� '�� -DFNVRQ�� ������ 'HWHUPLQLQJ� VRLO� SURSHUWLHV�� 33���������� ,Q�� -�� YDQ� 6FKLOIJDUGH� �(G����

'UDLQDJH�IRU�$JULFXOWXUH��$P��6RF��$JURQ��
�� %URRNV��5��+��DQG�$��7��&RUH\�������3URSHUWLHV�RI�SRURXV�PHGLD�DIIHFWLQJ�IOXLG�IORZ��-��,UULJ��'UDLQ��'LY���������������
�� %XUGLQH��1��7��������5HODWLYH�SHUPHDELOLW\�FDOFXODWLRQV� IURP�SRUH� VL]H�GLVWULEXWLRQ�GDWD��3HWURO��7UDQV��$P�� ,QVW��

0LQ��(QJ������������
�� &KHQ��&��DQG�$��3D\QH��������0HDVXUHG�DQG�PRGHOHG�XQVDWXUDWHG�K\GUDXOLF�FRQGXFWLYLW\�RI�D�:DOOD�:DOOD�VLOW�ORDP��

6RLO�6FL��6RF��$P��-���������������
�� &KLOGV��5��(��DQG�1��&ROOLV�*HRUJH��������7KH�SHUPHDELOLW\�RI�SRURXV�PDWHULDOV��3URF��5R\DO��6RF���������������
�� )DUUHOO��'��$��DQG�:��(��/DUVRQ�������0RGHOLQJ�WKH�SRUH�VWUXFWXUH�RI�SRURXV�PHGLD��:DWHU�5HVRXU��5HV������������
��� *DUGQHU��:��5�� ������ &DOFXODWLRQ� RI� FDSLOODU\� FRQGXFWLYLW\� IURP� SUHVVXUH� SODWH� RXWIORZ� GDWD�� 6RLO� 6FL�� 6RF��$P��

3URF�������������
��� *HH�� *�� :�� DQG� -�� :�� %DXGHU�� ������ 3DUWLFOH�VL]H� DQDO\VLV�� 33�� ��������� ,Q�� $�� .OXWH� �(G���� 0HWKRGV� RI� 6RLO�

$QDO\VLV��3DUW�����QG HG���$JURQ��0RQRJU�����$6$�DQG�666$��0DGLVRQ��:,��
��� *UHHQ��5��(��DQG�-��&��&RUH\��������&DOFXODWLRQ�RI�K\GUDXOLF�FRQGXFWLYLW\��$�IXUWKHU�HYDOXDWLRQ�RI�VRPH�SUHGLFWLYH�

PHWKRGV��6RLO�6FL��6RF��$P��3URF���������
��� ,UPD\��6��������2Q�WKH�K\GUDXOLF�FRQGXFWLYLW\�RI�XQVDWXUDWHGV�RLO��(RV�7UDQV��$*8���������� ����
��� .DVKHILSRXU�� 6��0�� DQG� $�� 5�� 6HSDVNKDK�� ������ 'HWHUPLQDWLRQ� RI� XQVDWXUDWHG� K\GUDXOLF� FRQGXFWLYLW\� E\� LQWHUQDO�

GUDLQDJH�DVVXPLQJ�D�XQLIRUP�VRLO�ZDWHU�SURILOH��,UDQ�$JULF��5HV�������������
��� .OXWH�� $�� ������ /DERUDWRU\� PHDVXUPHQW� RI� K\GUDXOLF� FRQGXFWLYLW\� RI� XQVDWXUDWHG� VRLO�� 33���������� ,Q�� $�� .OXWH�

�(G����0HWKRGV�RI�6RLO�$QDO\VLV��3DUW����$PHULFDQ�6RFLHW\�RI�$JURQRP\��0DGLVRQ��:,��
��� .OXWH�� $�� DQG� &�� 'LUNVHQ�� ������ +\GUDXOLF� FRQGXFWLYLW\� DQG� GLIIXVLYLW\�� ODERUDWRU\� PHWKRGV�33���������� ,Q�� $��

.OXWH��(G����0HWKRGV�RI�6RLO�$QDO\VLV��3DUW�����QG HG���$JURQ��0RQRJU�����$6$�DQG�666$��0DGLVRQ��:,��
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RI�HQWUDSSHG�DLU��6RLO�6FL��6RF��$P��3URF�������������
���:\OOLH��0��5��-��DQG�*��+��)��*DUGQHU��������7KH�JHQHUDOL]HG�.R]HQH\� &DUPDQ�HTXDWLRQ�:RUOG�6RLO�������������
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