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Á°Â®�`³Zº�³ �ÁZ.d�º¿¦�²º¿¦�,') ÄZº·¾´p´¯�¶dºº�®�Z]�°¦v¤¯�²¿¦

�v�Z]¾¯�¾Z��ÏÓ b�-±Z]
¦ºÀd�º´Àºº� ÁZ.d�¿¦�ÄZ·°Z^-°�°Z¯¡��ÎÒ��À¦°Z¨°·�Â�ÀZ¯z¸£
vºº³®¦®�ÀZ�³�05' ¿¦z-Z¿®�¶]�®Z´d�¦�Z]�Â��Á®z§ ¾�°z]�¦°�v¸�¯
ÄZºº·Á®¦®�Äz��Z]�Äzd¸]�¢]Z�c Äzd¯¦°Z��Ï ÄZ¯Z-��¿±ºc��]Zc�¶§
²º¿¦�±¦�Á®Z dº�¦�Zº] �®°¦®��b�Zºº� Ö Zc�¶¤À£®�ÎÍ ±¦��v¸�¯�À¦°Z]
°®�zd¯¾¬À¯�ÒÍ�Ñ ©v��Z]�Ä¦¶¤À£®�ÎÒ À¦°Z]�zh§¦vo���¿±ºc��]Zc
vºº·¦ºs ¾Z��ÏÒ ®Âvo�°®�¾d�-±Z]�Á°Â®���Áv��®°Â¡z]� b�Z�

�b�¦®
Zºc ¾Zº� Ï�Ö ²ººÀ]�Ä¦¶´¯¦®�Z]�Áv¯¡�b�® ¶] ®¦v�¦�¶Àkºc�°®

�b�¦�Ä°Âz��¾�Z�¦�¶d¨³�v´#�ÀZÀ]��¾Z��ÐÕÍ
Z¸º´c�¶º³ ¾º�°z] bºpc�©Zºº^g�ÁZ.d�¿¦�¶��Ä°Z¯¡�Á°Â®�¾º� �Î
ÁZ-®Âzºº� ÁZ.d�¿¦�®À¬£¦�²À.³ZÀ¯ �b�À³ |À³�½zd�¯�¶¨¬]��ÀZ�¨¿
²Zº�¦�zº] Â�¦º�s¶°À³�ÁÞz^º¯¡�Äv´]¶º¤^��²Zº�¦�zºº] v¸�¯
±¦ �¾ºº¬§�°ºººº� ¶º] �bº�¦ ®zº� ¦º�s�²c°Zº¯Â®�Äv´]¶º¤^�
v¿vº� Äzº¿x�zÀºÀ�c��¦ºº�s�¶°À³�Â�¦�s�¢�Z´¯�ÄZ·¾-&¿Â
Zº] ��ÏÔ��bºº�¦�À¡�ÄZ·°Z^-° Á&¿Â�¶] Â�¾-v³°Z]�¾³Z¯±�Â�¾³Z¨¯
�º¿±ºc��]Zºc ¦º¿ ÄZº·zd¯¦°Z��Z¸º´c�¶ºº³ �Ä°Z¯¡�Á°Â®�¾º��zÀÀ�c
zÀºÀ�c�³ºtdºº�®�b�¦�²¨°¯�|À³��¿±ºc��]Zc�¸º³�¶¨¬]��¾Z°do¦
Zºº] ÄZ·Äz� ±¦�Á®Z d�¦�z�s��¶d¨³�Â®�²¿¦���ÐÎ Â�ÏÕ �Õ��®®z-
¦º¿ ªºº£¦vo�z]�¢^�´¯�¶§ �¦° ÁZcº§�Ä°¦®z] b�¦®®Z¿�ÀZ¯±�¾º�
Ä°Â¡®Zº¿ �vº�Z^³�ª¯Zº§ ¾«Zºº�¦�s�Á°Â®�¦¿�Â�¾«Z�zc�Á°Â®
°®�zdº�À]�¾-vºÀ$À��\ººkº¯�®À¬£¦�¾«Z°do¦�zÀÀ�c�¶¬X�¯��v´§¾¯

�®º�¾¯�Z·ÄzÀ-¶lÀd³
ÁZ.dººº�¿¦�¾-v³°Zº] °Zº¯¡�ªºÀ¬pc�Â�¶º¿|lc�°®��ÎÕ��Äzº¿±Â �Ï
Â�»¦z-�ÀÂvºº]~�¦°�ÎÐÓÐ�ÎÐÒÑ ÄZ·¾Z��Á®Âvp¯��§¡�ÀZ¯±Z�
Á®zº§ À¦ºº´��nZ·b^º�³�³Â°�`¬Àº�Â�¶º] Àv��ªÀ°¨c�ª]Z£�zÀ�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
82

.7
.2

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
26

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1382.7.2.3.4
https://jcpp.iut.ac.ir/article-1-462-en.html


v¸�¯�ÎÐÔÎ ®¦®zs�ÎÓ °Z^-°��¯Zk�¾�°z]

ÐÒ

²º¿¦�°Zº¯¡�Zºº¿¡�¶§�b�À³ �t�¯�Á®z]¿Z³�³°¦|-�°®�¾«Â��b�¦
À®zº¨³ ªÀ°¨c��zÀs�Z¿�b�¦�Áv��ªÀ°¨c�Äz.¿®�³Â°�Z] Z·¾Z�
�º¿±ºc��]Zººc ¦¿�¢À^�c�Àv��°¦®¶�vs�f�Z]�Ä°Z¯¡�®º^°§�²¿¦
`¬Àºº�Â�¶] ®º^°§�²¿¦ À®z§�ªÀ°¨c�¶§ ¾«Zo�°®��®®z-¾¯�¾Z°do¦
Zº·®°Â¡z]�bºº£®�²d�Z§�\^��¾«º�¦�zÀ��Â�½º¨�¯�ÄZ·³Â°
²º¿¦�ÀZºº¨¯�zÀÀ�c�¶^cz¯�¶��Z]�¶§�b�À³ ¿º¬�¯��²À´#®·��®º�¾¯

�b�¦�Áv��®°ºsz]�¶³º.#�ÁZ.d�¿¦
°®�Ä±°ÂZº�§�Áv¨º�³¦®�ÁZ.dº�¿¦�ÄZº·°Z^-°�¶ºº§ ²¿¦�®�° ¶]��Ð
²º¿¦�,') ÄZº·¾´p´¯�¶ººÀ¸c�°®�ÎÐÔÎ�ÎÐÒÑ ÄZ·¾Z��Á®Âvp¯
®¦®zººs ÎÓ °Z^-°�±¦�Á®Z d�¦�¾«Â���ÎÍ��b�¦�¶d�°�°Z§�¶] ÁZ.d�¿¦
nº¿z��°ºº� ¶ºº] ªÀ¬pc�Â�¶¿|lc�®°º¯�ÄZ·°Z¯¡�Äz��°®�ÎÐÔÎ
®Zººººº¿±�bºº�-±Z]�Á°Â®��¶d - ²¿¦�¾¬�¦�ªÀ«®��b�À³ �t�¯
ÎÕ��ÁZ.dºº�¿¦�²¿¦�Ä°Z¯¡�Á°Â®�¾º��Z]�¶�¿Z¤¯�°®��¾Z��ÐÕÍ��À¡
®ºººkÂ�¾Z°do¦�¶]�Ä¦Á°Z�¦�"À·���ÎÍ��Á®¦|ººººººÀ¬���b�¦ �¾Z�
Á®zº¨³ ÁZ.dº�¿¦�²º¿¦�ÄZº·Á®¦®�Äzº� °®�¾¿Z´hdºº�¦�Áv·Z�¯�¦¿

�b�¦
ÁZ-®Âzº� ÁZ.dº�¿¦�°®�Ä¦¶ºº¤À£®�ÏÍ Â�ÎÍ À¦°Z]�©v��zh§¦vo �Ñ
b�Zº� °®�zd¯¾¬À¯�ÎÏ�Ö Â�ÎÐ�Ï ��ÎÖÖÏ��ÎÐÔÎ ¾Z��¶]�¶º]z¯
®¦®zºs ÎÓ °Zº^-°�ª¯Zº§ Àvº�³ bºº^g ªÀ«®�¶]�¶#z-���Ð� b�¦
\º¬�¯�²º¿¦�²ººd�z¿x��Â���ÎÐ��v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦�°®�ÎÐÔÎ
ÎÐÔÎ��Ä®ÈºÀ¯�ÎÖÖÏ ¾Zº� °®�°Zºº^-°�²¿zcv¿v��°Z^-°�²¿¦�¶§
Ä¦zºº] b�Zº� °®�zdº¯¾¬À¯�ÒÍ�Ñ ¾º^¿z¤c�®vº� �Á®ºº] �¾º�°�
Ávº¯¡�bº�® ¶º] ÁZ.dº�¿¦�²ºº¿¦�Ä¦¶¤À£®�ÎÒ À¦°Z]�©v��zh§¦vo
Â�ÎÐ�Ï Ávºººººº�³°¦|ºººá�®¦vº�¦�Zºº] °¦v¤¯�²¿¦�¾«Â��b�¦
¾.´·Zºº°·�Ä¦¶º¤À£®�ÏÍ Â�ÎÍ ¿Â¦vºc Ä¦zº] �Ð��zdº¯¾¬À¯ ÎÏ�Ö

�®°¦v³
Ä¦¶ºº¤À£®�ÎÒ À¦°Z]�¶«Z��ÏÒ Äz��Ä¦z]�%� Â�%� ÄZ·zd¯¦°Z� �Ò
¶º�¿Z¤¯��bº�¦ Ð�ÓÑ Â�Î�ÍÕ \ººÀczc ¶] v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦
¾Zºº°do¦��º¿±ºc��º]¦ºc�¦º¿°ºXc ÄZº·ªp¯�Zº] ©Z�tº�¯�²º¿¦
�º¿±ºc��]Zººc §Ztd³¦�¶§�v·®¾¯�ÀZ�³�05' ¿¦z-Z¿®�°®�¬dt¯
¶ºº] ��ÎÐ��v�Z]¾°³�\�Z´¯�Z·Á®¦®�Äz��²¿¦�Ä¦z]�ª^¯Z-�¾Z°do¦
°®�ªº^¯Z-�¾Zº°do¦��º¿±ºc��]Zºc ¶º§ bº�¦�²ºº¨°¯��ªÀ«®�²À°·

|Àº³ �ÎÕ��§¡�ÀZ¯±Zº� Â��ÎÍ��Ä±°ÂZºº�§�Áv¨�³¦®�ÄZ·ÁZ.d�¿¦
¾-v³°Z]�©v��°Z¯¡�À®º^³�²zd�®�°®�b¬��¶] �v�Z^³�¾º^£�ª]Z£
�Z·ÁZ.d�¿¦�²¿¦�°®�Ä°Z¯¡�ÄZ·¾Z��Ä¦z]�Â��¬dt¯�ÄZ·¿Â¦vc�°®

�®z§ ¾��£�z�³�°Z¸�¦�À¦ºc¾°³
ÄZº·°Z^-°�¾³Zº¯±�Äzº� zº] ¾Zº°do¦��º¿±ºc��]Zc�¦¿�¢À^�c �Ó
¶ºÀ¬§�¶º§ bº�¦�¶ºd¨³�²º¿¦�¿|¬dºº�¯�v¸�¯�Ä¦¶¤À£®�ÎÒ zh§¦vo
Ávº� bº^g�¢ºÀ£®�°ºº� ¶ºº] �¬dt¯�ÄZ·¾Z��°®�¶«±Z³�ÄZ·°Z^-°
¿Â¦vººc ©v¯�°®�À¦°Z]�©v��zh§¦vo�§Ztd³¦�¶§ Ä°º� ¶] �v�Z]
�®zº¿x��©°ºº� ¾dº�°® ¶º] �º¬dt¯�ÄZ·¾Zºº� °®�Â��t�¯
v¸ºº�¯�ÁZ-®Âz��ÁZ.d�¿¦�ÄZ·°Z^-°�¶À¬§�¶§�®¦®�ÀZ�³��Ö��ÀZ ¿z�
ªºÀ«® ¶º] �Â°�²º¿¦�±¦ �bºº�¦�Áv�³�³°¦|-�Z¿�Â��ÁvÀ�z³�b^g�¶]

�®z§ ¾^�Z´¯�¿¦v£¦�À¦ºc¾°³�Z·À¡ Ä±Z�±Z]�ÀZ¨¯¦�¿v�
±¦�Á®Z dº�¦�z�Zºo ¾Zºo °®��Ávº� ®Zºº¿ \«Z�¯�Äv´]�°k�Z]
Â�Ä±°ÂZºº�§�Áv¨ººº�³¦®�ÁZ.dº�¿¦�°®�Ávº� bº^g�¢ºÀ£®�°Zº^-°
ª^¯Z-�¾Z°do¦��¿±ºc��]Zc�²Z�¦�z]�ÁZ.d�¿¦�²¿¦�,') ÄZ·¾´p´¯
®¦®zººººs ÎÓ ¾-vººº³°Z]�bº�-±Zº] Á°Â®�®°Â¡zºº] Ä¦z] ��ÎÍ�

�v¿¡¾¯�°Z°� ¶]�¿¦v£¦�²¿zc¾¤�´¯���¾Z��ÐÕÍ��ÎÐÔÎ

ÁZ.dº�¿¦�°®�©vº¯ ÁZººcº§�ÄZ·À¦°Z]�b�-±Z]�Á°Â®�©Z³Z�º³
v¸�¯�ÁZ-®Âz�

©vºº� ¶³ZÀ«Zººº� ÄZº·zh§¦vo�²zdº�®�°®�¾³Zº¯±�Äzº� Z¸º´c
bº�¦ ÁZ-®Âzº� ÁZ.dº�¿¦�¶ºº] ¶º]z¯�v¸�¯�©v¯�ÁZcº§�ÄZ·À¦°Z]
¾³Zº¯±�Äzº� ÄÂ°�Äzd¯¦°Zº� Ï ÄZºº¯Z-�¾Z°do¦��¿±ºc��]Zc���Ð�
ÁZ.dº�¿¦�²º¿¦ Ä¦¶º¤À£®�ÎÍ ÄZºº·À¦°Z]�©v��¶³ZÀ«Z��ÄZ·zh§¦vo
Ávºº�³�Á®¦®�ÀZ�³�©Z�È�¦�°Z�ds¦�b¿Z�°�Ä¦z]��v��Á®¦®�¢À^�c
�vº¿®z-�«¦ztdº�¦�¾Zºº� z·�z�Z´d¯�b�-±Z]�ÄZ·Á°Â®�Â���b�¦
°®�¦°�Ä¦¶º¤À£®�ÎÍ ÄZº·°Z^-°�bºº�-±Z]�Á°Â®�©Z³Z�º³�Ï ª¨�
Zº·°Z^-°�¾¯Z°c�ª¯Z§ Àv�³ b^g��v·®¾¯�ÀZ�³��¬dt¯�ÄZ·¾Z�
ÄZº´�¯�Ávº� Á®¦®�ªÀ¨º�c�¾³Zº¯±�Äzº� ¶ºº§ ®º�¾¯�f�Z]��Ö�

�v�Z]�¶d�¦v³�¦°��$06��¶³ZºººÀ«Z��nzh§¦vo~�Äz��¾�£¦Â
°®��¶ºº³¦±Â°�ÄZº·³°Z]�¶³ZÀ«Zº� ÄZº·zh§¦vo�¶º§ Zºk À¡�±¦
«¦ztdº�¦�ª]Zº£ Äzdºº�À] b£®�Z]�Z·°Z^-°�ÄZ·zh§¦vo�Z]�¶�¿Z¤¯

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
82

.7
.2

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
26

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1382.7.2.3.4
https://jcpp.iut.ac.ir/article-1-462-en.html


ÎÐÕÏ ÀZd�]Zc���¿Â®�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÐÓ

zhº§¦vo�Äzº� ¶º] ÀvÀº�°�Ä¦zºº] zd�À]�¾�°z]�°º�´¯�¶]��b�¦
¶º³¦±Â°�zhº§¦vo�³°Zº] ¾³Zºº¯±�Äz���Ä¦¶¤À£®�ÎÍ ³°Z]�¶³ZÀ«Z�
±¦ À¡�ÄZº·°Z^-°�Zº] z�Zº´d¯�Á°Â®�¾��°®�v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦
¾Zº°do¦��º¿±ºc��]Zººc Â��ªÀ¨�c��ÎÖÖÐ�ÎÖÓÖ� ÎÐÔÏ Zc�ÎÐÑÕ
ªºs¦®�°®�¶Zº¤³�¶ººÀ¬§��v��Á®¦®�³±¦z]�À¡�z]�Äzd¯¦°Z��Ï ÄZ¯Z-
¾dº�°® vº¿R¯ ¶º§ �vº´d�z-�°¦zºº£ Äv�°®�ÖÒ ÀZ´À°�¦�¨®Âvp¯
bº�-±Zºº] Á°Â®�©Z³Z�º³��b�¦ ¾Z°do¦��¿±ºc��]Zc�²¿¦�§Ztd³¦
Ï ª¨º� °®�|Àº³ �ºº¬dt¯�ÄZ·¾Z��°®�¶³¦±Â°�zh§¦vo�ÄZ·À¦°Z]
Á°Â®�©¦zÀºÀ�c��º£¦º¯�±¦�Ä°ZÀº�]�°®�¶º#z-��bº�¦�Ávºº� ¶W¦°¦
ÀZº�¨¿�Ävº³Â°��º·Â&� �º¬dt¯�ÄZº·zd¯¦°Z��Ä¦zºº] b�-±Z]
�bºº�¦��¬dt¯�©¦zÀÀ�c ²¿¦�|À³��£¦º¯ ±¦�Ä°ZÀ�] °®�¾«Â��v³°¦®
¶«Zº� ÏÒ Ä°Zº¯¡�Á°Â®�¾ºº� vºº�°¾¯�z�³ ¶] ¶§ ²¿¦�¶]�¶kºc�Z]
vºº·®¾¯�ÀZ�³�Ï ª¨��¾«Â��v�Z^³ ¾�Z§�¾��£�ÄzÀ-¶lÀd³�Ä¦z]
°¦vº¤¯�¶º] ¶ºº§ ¾kÂ¦�¶Z¤³�Z]�¾]ÂZ´c�Äz��¦¿�®ºkÂ�®�° ¶] ¶§
Äz���¶³¦±Â°�À¦°Z]�zh§¦vo�Äz��Ä¦z]��v³°¦v³�©ÂZ c�®·�Z]�®Z¿±
Zº] �bºº�¦�n¦zÀ¯~�Äv³Â°�Ä¦°¦®�Ä¦¶¤À£®�ÎÍ ³°Z]�©v��zh§¦vo
°¦®¶º�vs�¦°�¶Z^´dº�¦�²º¿¦�ÎÐÔÎ ®¦®zººs ÎÓ °Z^-°��®ºkÂ�²¿¦
Â®�Ä¦zº] ¦°�bº�-±Zºº] Á°Â®�ÀZ¯±®·�©¦zÀÀ�c�Ð ª¨���®±Z�¾¯
Ä¦¶¤À£®�ÎÍ ³°Z]�©v��zh§¦vo�Â�¶³¦±Â°�³°Z]�zh§¦vo�zd¯¦°Z�
Â®�²º¿¦�²ºÀ]�¶º§ ²º¿¦ Zº] �vº·®¾¯�ÀZ�³�v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦
Àº¯¦zÀº� ÀZ�º³�¾«Â��®°ºs¾¯�®�# ¶] ®À¤d�¯�v³Â°�¦¿�zd¯¦°Z�
©¦zÀºÀ�c�Ä¦zº] �z.º¿®�Äºº� ±¦��bº�¦�v¿vº� °ZÀºº�]�Î�Î �s
©vº� zhº§¦vo�Â�Ávºº� ®°¦v³Zd�¦�¶³¦±Â°�³°Z]�zh§¦vo�ÀZ¯±®·
vº³Â°�²ºÀ´#�ÁZ.dºº�¿¦�²¿¦�°®�Áv��®°¦v³Zd�¦�Ä¦¶¤À£®�ÎÍ ³°Z]
¾¤À¤o�ÄZ·zd¯¦°Z��Ä¦z]���Ñ ª¨���®°ºs¾°³�®�#�¶]�¾°À¤d�¯
Ávº� ¶ºW¦°¦�Ò ª¨ºº� °®�¾°�´¯Z³�²À´#�|À³��Áv��®°¦v³Zd�¦�zÀ��

�b�¦
¶ºº§ ²¿¦�®�°�¶] ¶§�v·®¾¯�ÀZ�³�Ò Â�Ñ �Ð ÄZ·ª¨��¾�°z]
¦º¿ °®�¶º³¦±Â°�³°Zº] zhº§¦vo�³°¦|-�Â�bº^g�®Â°¾ºº¯ °Z�d³¦
¾ºº«Â��vº�Z]�°¦®°ººsz]�¾^º�Z´¯�bº£®�±¦�¾l´º�À¦°Z]�ÁZ.dº�¿¦
zhº§¦vo�¾³Zº¯±�Äzº� ¾«Zº°do¦�nºÀp�c�Ä¦zºº] À¡�±¦�À¦ºc¾°³
¾º´p´¯�Ò ª¨º� °®��®zºº§ Á®Z d�¦�©v¯�ÁZcº§�ÄZ·°Z^-°�¶³ZÀ«Z�

Â�¶³¦±Â°�³°Z]�zh§¦vo�zd¯¦°Z��Â®�¿Â¦vc�ÄZ·zh§¦vo�ÄÂ°�³º�
³±¦z]�v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦�Ä¦¶¤À£®�ÎÍ ³°Z]�©v��zh§¦vo
zhº§¦vo�Äzºº� nÀp�c�Ä¦z]�¶§�v�°¾¯�z�³ ¶] �b�¦�Áv��Á®¦®
¶º� v¿Zº]³ººº� ¾´p´¯�²¿¦�±¦�Á®Z d�¦�Z]�©v¯�ÁZcº§�ÄZ·³°Z]
®Àº�zc�Ä¦zºº] Áv��§Ztd³¦�ÄZ·zh§¦vo���«¦��v�Z]�®·¦z��¶z�
Á®ºº] nzhºº§¦vo~�z�³�®°º¯�ÄZ·¾Z��°®�>Z�£¦Â�®ºs��³º��¾´p´¯
¶º§ �¾º�£¦Â�zhº§¦vo�¦º¿ ÀZºº¨¯¦�z.¿®�ÄZ·¾Z��°®��§��v´�Z]
¶«Z��z·��«��v�Z]�¶d�¦®�®ºkÂ��v�Z]�Áv��b^g�zh§¦vo�±¦�zd�À]
±Â° ¶º]³ºº� ¾ºº´p´¯�²¿¦��Áv��Á®Â|�¦�ÄZ·Á®¦® Àv��®·¦z��Z]
Á®Z dº�¦�À¦ººc¾°³�Ñ Â�Ð ÄZ·ª¨º� °®�¾¯º¸ºº ¯�²À´#�±¦��®º�
»¦zººp³¦��²À.³ZººÀ¯��Ä°Zºº¯¡�Á°Â®�¾ººº� zÀººÀ�c�Z]�¦z¿±��®z§
vºº·¦ºs�zÀÀ�c�¾Z°do¦��¿±ºc��]Zc�³±¦z]�¶lÀd³�°® Â��°ZÀ�¯

��ÏÕ��®z§
zhº§¦vo�Äzºº� nÀp�c�Ä¦z]�³º��¾´p´¯ ±¦�Á®Z d�¦�¶¿z�³
Ä¦zº] �¶ºº³¦±Â°�³°Z]�ÄZ·zh§¦vo�ÄÂ°�±¦�©v¯�ÁZcº§�ÄZ·³°Z]
²º¿¦�Zº¿¡��vº¿®z-�®Z¸´ºº�À��¾�°z]�²¿¦�°®�ÀZ¸k�°®�°Z]�²Àd�t³
vººº³¦ºd]�Ávº´¿¡�ÄZº·�·Â&� ¶º§ bº�¦�vºÀ¯¦��bº�¦°Z§�¶º¿z�³

�v·®�ÀZ�³�¦°�À¡��ÄZ·�¾d�°®Z³ Z¿�Â��Z·�¾d�°®
ÄzÀ-¶lÀd³

Áv¨º�³¦®�©Zº^g�ÁZ.dº�¿¦�¶º� °®�³°Zºº] ¾³Z¯±��¿±ºc�Äº.«¦ �Î
��Îª¨�� b�¦�ÀZ�¨¿�¼z��v��Â�§¡�ÀZ¯±Z���Ä±°ÂZ�§

ÎÐÔÎ�Ð�ÎÓ °Zº^-°�Zº] ÁZ.dº�¿¦�¶º� ²º¿¦�¾t¿°Zººc ÄZ·°Z^-° �Ï
�®°¦® ¶]Z�¯�¾³Z¯±��¿±ºc�Äº.«¦

ÄZ·ÁZ.dºº�¿¦�°®�³°Z]��t]�²¿zcv¿v��Ä¦z]�b�-±Z]�Á°Â® �Ð
�vººº´§¾º¯ zºÀÀ�c�¾Z��ÐÕÍ Zc Ï�Ö ²À]�Â�b�À³ ÀZ�¨¿��¬dt¯
¶ºd�z¿x��³°Zº] ²º¿¦�bºº�-±Z]�Á°Â®�Ä¦z]�¾Z��ÐÕÍ ®v��¶#z-
¶§�v·®¾¯�ÀZ�³ �¾Z��ÏÓ Â�ÎÐ�ÖÑ �Ï�Ö��z.¿®�z¿®Z¤¯�¾«Â��v�
À¦ºd]�¶§�b�À³�Ävo�°®�©v¯�ÁZcº§�ÄZ·°Z^-°�©Z�È�¦�Â�°Z¯¡

�vÀ�°�vo¦Â�ÄzÀ-¶lÀd³�¦¿�¶]
³°Zº] ¶º§ bº�z-�¶ºlÀd³�À¦ºººc¾¯�¼º��®°¦º¯�Äv´]�°k�Z]
¶º] ¾t¿°Zººc ÄZ·³°Z]�°,¿® Z]�Ä®ZÀ´]�»Èds¦�ÔÎ�Ð�ÎÓ v¿v�
�b�¦ ¾�À^��©Z³Z�º³�±¦�¾�Z³�Z·©ÂZ c�Â��¶d�¦v³�ÁvÀ�°�b^g
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ÐÔ

�¬dt¯�ÄZ·¾Z��°®�v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦�Ä¦¶¤À£®�ÎÍ ÄZ·³°Z]�ÄZ·©v��Â�¶³¦±Â°�À¦°Z]�zh§¦vo�b�-±Z]�Á°Â®�©Z³Z�º³��Ï ª¨�

v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦�Ä¦¶¤À£®�ÎÍ ÄZ·³°Z]�ÄZ·©v��Â�¶³¦±Â°�zh§¦vo�ÄZ·³°Z]�b�-±Z] Á°Â®�¿¢ºc�©¦zÀÀ�c��Ð ª¨�
Ävººk ÄZ·b¿®Âvp¯�Z]�Z·°Z^-°�b^g�>Z^«Z��¶§�²¿¦�¶]�¶kºc�Z]��Ñ
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�´§¦Â�Â��Á®Zd�¦°Â®�¢�Z´¯�°®�Á&¿Â�¶]�Z·ÁZ.d�®�±¦�ª¯Z§�b^£¦z¯
v��¬z�¯�Ä¦¶¿z�³��b�¦�Â°�¶]�Â°�v¿v��ÄZ·°Z^-°�¶]�\�Z´¯Z³
�¶º³¦±Â°�zhº§¦vo�ÄZº·³°Z]�z¿®Zº¤¯�¶ºº] ¶kºc�Z]�À¦ºd]�v¿Z��¶§
©v¯ÁZºcº§�ÄZº·À¦°Z]�°Zºº¯¡�ª¿º�c�Z¿�Â�ªÀ°¨c��®À¯zc�¶]�b^�³
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ÎÐÕÏ ÀZd�]Zc���¿Â®�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÐÕ

ÁZ-®Âz��ÁZ.d�¿¦�°®�Áv��®°¦v³Zd�¦�Ä¦¶¤À£®�ÎÍ ÄZ·³°Z]�ÄZ·©v��Â�Áv��®°¦v³Zd�¦�¶³¦±Â°�zh§¦vo�ÄZ·³°Z]�¿¢ºc�©¦zÀÀ�c��Ñ ª¨�
v¸�¯

v¸�¯�ÁZ-®Âz��ÁZ.d�¿¦�°®�Ä¦¶¤À£®�ÎÍ ÄZ·³°Z]�ÄZ·©v��Â�¶³¦±Â°�zh§¦vo�ÄZ·³°Z]�¿¢ºc�©¦zÀÀ�c��Ò ª¨�

Á®Z d�¦�®°º¯��]Z´¯
©°¦±Â��ÀZº�¦zs�Ä¦¶ºº¤�´¯�§¡�¾¯Z¸��b§z���§¡��]Z´¯�©Z�«Z�¯�°º¯¦��j´�À¦°Z]�©Z^g�ÄZ·»¦z-�ªÀ¬pc�Â�¶¿|lc��ÎÐÔÍ�¿Z³�¾] �Î

�ÂzÀ³
�§¡��]Zº´¯�©Zº¤À¤pc�ÀZ¯±Zº� ��ÔÍ�ÔÎ ¾ºº]¡�¾Z���°º�§�§¡��]Z´¯�bÀ��Â�²d«º]��Z·°Z^-°�Â�v¿v��ÄZ·¾-v³°Z]��ÎÐÔÏ �¿Z³�¾] �Ï

�ÏÐ�Ï �Ô ÂzÀ³�©°¦±Â
�Áv�³�z�d´¯�³°¦|-��°º�§�ª§�¾�Z´�¦º·�ÀZ¯±Z���À¦z¿¦�ÄZ·°Z^-°�À®z§�¾¯º£°�ÁÞÂz���ÎÐÔÐ �¿Z³�¾] �Ð

��

��

�

�

�

�

�� �� � � � �
éª·�©­�ªç��³��êç�¯í­�®�Û�ª£�ñ�ëµ­��

éª·
©­�ª

ç��³
�ñ

�êØô
×©ú

ù
ñ�ë

µ­
��ñ

�ë�
ª·

�

��

��

��

��

��

��

��

�� �� �� �� �� �� �� �� ��
�®�ãòàôã��êç�¯í­�®�Û�ª£�ñ�ëµ­��

� �Ë
�³

­©®
�ãò

àôã�
� ñ�

êØô×
©ú

ù
ñ�ë

µ­
��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
82

.7
.2

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
26

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1382.7.2.3.4
https://jcpp.iut.ac.ir/article-1-462-en.html


v¸�¯�ÎÐÔÎ ®¦®zs�ÎÓ °Z^-°��¯Zk�¾�°z]

ÐÖ

zÀÀ�c�Ä¦¶¤�´¯�~³¦z ´§�²À«Â¦�©ÇZ¤¯�¶�Ès��À¡�z]¦z]�°®��t]«È��ÄZ·Á¦°�¶W¦°¦�Â�Ä¦¶³Zt¬-�zg¦�z]�¾�z.³��ÎÐÔÒ �³��Äv«Zs �Ñ
�ÎÐÔÒ ®¦®zs�Ð Zc�Î �À¦z¸c��°º�§�¾�Z´�¦º·�ÀZ¯±Z���¾�Z´�®À¬£¦�¾¬¯�|§z¯��®À¬£¦

ÄZº·Á®¦®�²Zº�¦�zº] ¶³ZÀ«Zº� ÄZº·³°Z]�¾Zº°do¦�¾ºº«Z.#��]¦ºc�Â�¾-v³°Z]�®À¬£¦�zÀÀ�c�Ä°Z¯¡�v·¦º��Äºld�k��ÎÐÔÒ �¸ �¾¬À¬s �Ò
ÀZ¯±Zº� �¾º�Z´�®À¬£¦�¾º¬¯�|º§z¯��®ºÀ¬£¦�zÀºÀ�c�Ä¦¶ºº¤�´¯�~³¦z ´§�²À«Â¦�©ÇZ¤¯�¶�º°l¯��À¦z¿¦�¾°¿v£�ÁZ.d�¿¦�j´��Ä¦Áv�

�ÎÐÔÒ ®¦®zs�Ð Zc Î �À¦z¸c��°º�§�¾�Z´�¦º·
zÀººÀ�c�Ä¦¶¤�´¯�~³¦z ´§�²À«Â¦�©ÇZ¤¯�¶�º°l¯��°º�§�§º´k�°®�®À¬£¦�zÀÀ�c�Ä±Z�°Z¨�¡��ÎÐÔÒ �z�¾°d�°��»�Â��» �Á®¦±®Ào° �Ó

�ÎÐÔÒ ®¦®zs�Ð Zc Î �À¦z¸c��°º�§�¾�Z´�¦º·�ÀZ¯±Z���¾�Z´�®À¬£¦�¾¬¯�|§z¯��®À¬£¦
¾º¬¯�|º§z¯��®ºÀ¬£¦�zÀººÀ�c�Ä¦¶¤�´¯�~³¦z ´§�²À«Â¦�©ÇZ¤¯�¶�º°l¯��°º�§�Ä|ÀsªÀ��ªÀ¬pc��ÎÐÔÒ �¾°¸��� · Â��À �°Z��¦�®d�° �Ô

�ÎÐÔÒ ®¦®zs�Ð Zc Î �À¦z¸c��°º�§�¾�Z´�¦º·�ÀZ¯±Z���¾�Z´�®À¬£¦
Áv¨�³¦®��ÎÏ Á°Z°��¾´��¶¿z�³��¾¨¿Þº«Â°vÀ·�ÄZ·Á®¦®�Äz��°®�¾¿Z´hd�¦�©¦v·Z�¯�²ÀÀ�c��ÎÐÓÕ �ÀZ¯z¸£��§�Â��°��¸��Á¦ºt�Z�� �Õ

�±¦zÀ��ÁZ.�³¦®��Ä±°ÂZ�§
bºÀ]zc�ÁZ.ºº�³¦®��Ä±°ÂZ�§�Áv¨�³¦®��v�°¦�¾�Z´�°Z§�¶¯Z³ÀZ¿Z���v¸�¯�°®�À¦°Z]�¾¿¦±�¿Z�z��\¿z��¾�°z]��ÎÐÔÒ �¬��ÀZ ¿z� �Ö

�²°v¯
�ÓÓ�ÒÒ ��Î�Õ Ä±°ÂZ�§��¿Z´��Â�¿º¬���v¸�¯�°®�¾-v³°Z]�§ÂZ´có©v¯ó©v���]¦Â°��ÎÐÔÐ �¦ �Á®¦|À¬� �ÎÍ

|º§z¯��®ºÀ¬£¦�zÀºÀ�c�Ä¦¶ºº¤�´¯�~³¦z ´§�²À«Â¦�©ÇZ¤¯�¶�º°l¯��¾°À¬£¦�©¦zÀÀ�c�¶¿z�³�v´#�z]�¾¬À¬pc�¾�z.³��ÎÐÔÒ �¸��¬ �°ºÀ� �ÎÎ
�ÎÐÔÒ ®¦®zs�Ð Zc Î �À¦z¸c��°º�§�¾�Z´�¦º· ÀZ¯±Z���¾�Z´�®À¬£¦�¾¬¯

�ÐÖ�ÎÓ �ÏÔ °¦ºÀ³��v¸�¯�ÎÐÔÎ ®¦®zs�ÎÓ °Z^-°�©ZÀ�º�s�±¦�¾sz]���«¦ÎÐÔÑ �§��ÀZ¯z¸£ �ÎÏ
�¾º�·Â&��¬zº� ¾¿Z¸ºº³ ³°¦|-��v¸�¯�ÎÐÔÎ ¾Z��®¦®zs�ÎÓ À¦°Z]�¿Â¦vc�boZ�¯�¸Z c°¦�ÄZ·¾´p´¯�¶À¸c��§ÎÐÔÑ �§��ÀZ¯z¸£ �ÎÐ

�v¸�¯�¾�Â®z��ÁZ.�³¦®
�v¸�¯�Ä°¦®z¸���'$' ÄZ·¾´p´¯�¶d�®��v¸�¯�ÎÐÔÎ ®¦®zs�ÎÓ °Z^-°�ªÀ¬pc�Â�¶¿|lc��ÎÐÔÏ �v³&��¾¿Z�°��¬�Â��§ �ÀZ¯z¸£ �ÎÑ

�ÏÎ�Ó �ÏÕ °¦ºÀ³��v¸�¯�©v¯�ÁZcº§�ÄZ·°Z^-°��¯Zk�¾�°z]��ÎÐÔÑ �¾«Z°§ �¸��¹�Â�Á®¦|À¬���¦���§ �ÀZ¯z¸£ �ÎÒ
Ä¦¶º¤�´¯�~º³¦z ´§�²ºÀ«Â¦�©ÇZºº¤¯�¶�º°l¯��¾�Z´�¦º·�®À¤d�¯�ÄZ·�l´��Âv]�±¦�²À¯±�¾�Àp¯�©¦zÀÀ�c��ÎÐÔÒ �° �¿��¾³Z¿ÂZ§ �ÎÓ

�ÎÐÔÒ ®¦®zs�Ð Zc Î �À¦z¸c��°º�§�¾�Z´�¦º·�ÀZ¯±Z���¾�Z´�®À¬£¦�¾¬¯�|§z¯��®À¬£¦�zÀÀ�c
Â�¾º´��¾·Z.º�³¦®��º°dl¯��À¦zº¿¦��º¬dt¯�¢�Zºº´¯�©v¯�©v��ÄZ·¾´p´¯�²ÀÀ�c�Â�Z·°Z^-°�ªÀ¬pc�Â�¶¿|lc��ÎÐÓÐ �»��Äz¿±Â �ÎÔ

�À¦z¸c��§¡�ÁÂz-��¾·Z.�³¦®�®Z¸k�©Z¤À¤pc�Â ¬z��vo¦Â��¾�v´¸¯
vºo¦Â��¾º�º��²¿v«¦zÀº�³�¶ººk¦ºs�ÁZ.�³¦®�¾·Z.�³¦®�®Z¸k��À¦z¿¦��¬dt¯�¶Z¤³�°®�Z·°Z^-°�ªÀ¬pc�Â�¶¿|lc��ÎÐÔÍ �»��Äz¿±Â �ÎÕ

�©Z¤À¤pc�Â�¬z�
��� $ODP� 0LDK�� 0�� ������ (IIHFW� RI� FOLPDWH� FKDQJH� LQ� GLVDVWHU� HVSHFLDOO\� LQ� IORRGV� DQG� GURXJKWV�LQ�%DQJODGHVK�

$EVWUDFW� RI� DUWLFOHV� RI� WKH� )LUVW� 5HJLRQDO� &RQIHUHQFH� RQ� &OLPDWH�&KDQJH��1DWLRQDO�&HQWHU�IRU�&OLPDWRORJ\�
,5,02��7HKUDQ������� 0D\� �����

��� $QMLDQ�� 6�� ������ 7KH� FOLPDWH�FKDQJH�VLQFH�LQVWUXPHQW�REVHUYDWLRQ�SHULRG�DQG�LWV�LPSDFW�RQ�ZLQWHU�ZKHDW�\LHOGV�LQ
%HLMLQJ� DUHD�� $EVWUDFW� RI� DUWLFOHV� RI� WKH� )LUVW� 5HJLRQDO� &RQIHUHQFH�RQ�&OLPDWH�&KDQJH��1DWLRQDO�&HQWHU�IRU
&OLPDWRORJ\��,5,02��7HKUDQ������� 0D\� �����
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ÎÐÕÏ ÀZd�]Zc���¿Â®�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÑÍ

��� $VKNDU�� )�� DQG� %�� %REHH�� ������$�GLVFXVVLRQ�RI�VWDWLVWLFDO�GLVWULEXWLRQV�DQG�ILWWLQJ�WHFKQLTXHV LQ�IORRG�IUHTXHQF\
DQDO\VLV��1LQWK�&DQDGLDQ�+\URWHFKQLFDO�&RQIHUHQFH��6W�-RKQV��1HZ�)RXQGODQG������ -XQH� �����

��� %REHH�� %�� DQG� )�� $VKNDU�� ������ 7KH� *DPPD� )DPLO\� DQG� 'HULYHG� 'LVWULEXWLRQ� $SSOLHG�LQ�+\GURORJ\��:DWHU
5HVRXU��3XEO���/LWWOHWRQ��&RORUDGR��86$�

��� &KDQJQRQ�� 6�� $�� DQG� )�� $�� +XII�� ������3RWHQWLDO�HIIHFWV�RI�FKDQJHG�FOLPDWH�RQ�KHDY\�UDLQIDOO�IUHTXHQFLHV�LQ�WKH
0LGZHVW��:DWHU�5HVRXU��%XOO�����������������

��� 'RPURV�� 0�� ������ $VSHFWV� RI�FOLPDWH�FKDQJH�LQ�6RXWK�$VLD��$EVWUDFW�RI�DUWLFOHV�RI�WKH�)LUVW�5HJLRQDO &RQIHUHQFH
RQ�&OLPDWH�&KDQJH��1DWLRQDO�&HQWHU�IRU�&OLPDWRORJ\��,5,02��7HKUDQ������� 0D\� �����

��� +DQQ��&��7��������6WDWLVWLFDO�0HWKRGV�LQ�+\GURORJ\��7KH�,RZD�6WDWH�8QLYHUVLW\�3UHVV��$PHV��,RZD��86$�
��� +XII��)��$��������7LPH�GLVWULEXWLRQ�RI�UDLQIDOO�LQ�KHDY\�VWRUPV��:DWHU�5HVRXU��5HV������������������
��� -RQHV�� .�� 5��� 2�� %HUQH\�� '��3��&DUU�DQG�(��&��%DUUHW��������$ULG�=RQH�+\GURORJ\�IRU�$JULFXOWXUDO�'HYHORSPHQW�

)$2�,UULJ��DQG 'UDLQ��3DSHU�1R������5RPH�
��� .LVKLKDUD��1��DQG�6��*UHJRU\��������3UREDEOH�UDLQIDOO�HVWLPDWHV�DQG�WKH�SUREOHP�RI�RXWOLHUV��-��+\GURO��������������
��� .LWH� *��:��������)UHTXHQF\�DQG�5LVN�$QDO\VLV�LQ�+\GURORJ\��:DWHU�5HVRXU��3XEO���/LWWOHWRQ��&RORUDGR��86$�
��� .RFK�� (��DQG�(��5XGHO��������$�FULWLFDO�YLHZ�RQ�WKH�FXUUHQW�VFLHQWLILF�GLVFXVVLRQ�RQ�JOREDO�FOLPDWH�FKDQJH��$EVWUDFW

RI� DUWLFOHV� RI� WKH� )LUVW� 5HJLRQDO� &RQIHUHQFH� RQ� &OLPDWH� &KDQJH�� 1DWLRQDO�&HQWHU�IRU�&OLPDWRORJ\��,5,02�
7HKUDQ������� 0D\������

��� .RWWHJRGD��1��7��������,QYHVWLJDWLRQ�RI�RXWOLHUV�LQ�DQQXDO�PD[LPXP�IORZ�VHULHV��-��RI +\GURO��������������
��� /DXPDQQ�� 7��DQG�$��0��7YHGH��������6LPXODWLRQ�RI�WKH�HIIHFWV�RI�FOLPDWH�FKDQJHV�RQ�D�JODFLHU�LQ�:HVWHUQ�1RUZD\�

33�����������,Q��&RQIHUHQFH�RQ�&OLPDWH�DQG�:DWHU��9ROXPH�,��6HSWHPEHU��������+HOVLQNL��)LQODQG�
��� 0DUWLQHF�� -�� DQG� $�� 5DQJR�� ������ (IIHFWV� RI� FOLPDWH� FKDQJH�RQ�VQRZPHOW�UXQRII�SDWWHUQV��5HPRWH�6HQVLQJ�DQG

/DUJH�6FDOH�*OREDO�3URFHVVHV��,$+6�3XEOLFDWLRQ�1R�������:DOOLQJIRUG��(QJODQG�
��� 5DQJR�� $�� ������ :RUOGZLGH� WHVWLQJ� RI� WKH�VQRZPHOW�UXQRII�PRGHO�ZLWK�DSSOLFDWLRQV�IRU�SUHGLFWLQJ�WKH�HIIHFWV�RI

FOLPDWH�FKDQJH��1RUGLF�+\GURORJ\����������������
��� 5L]YL�� 6�� ,�� 0�� ������ $Q� DVVHVVPHQW� RI�FOLPDWH�FKDQJHV�RYHU�FHQWUDO�SDUWV�RI�,QGLD�LQ�UHVSHFW�WR�WHPSHUDWXUH�DQG

UDLQIDOO�� $EVWUDFW� RI� DUWLFOHV� RI� WKH� )LUVW� 5HJLRQDO� &RQIHUHQFH� RQ� &OLPDWH� &KDQJH�� 1DWLRQDO� &HQWHU� IRU
&OLPDWRORJ\��,5,02��7HKUDQ������� 0D\� �����

��� 6HYUXFN�� %�� DQG� +�� *HLJHU�� ������ 6HOHFWLRQ� RI� 'LVWULEXWLRQ� 7\SH� IRU� ([WUHPHV� RI� 3UHFLSLWDWLRQ��2SHUDWLRQDO
+\GURORJ\�5HSRUW�1R������:02��1R������
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