
©Z� �©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÐÐ

[M z¿{�yu�yZl ³Y�/{Z��¶À^��yu�¹u�¶^cz¯��¹y�(¿

0³Z¸ �Y�y¹�¶�À��Z�y�v°oY¹uY&³�0¬)ºc�Z�y�v°p¯

±Z¸ �Y�0d�´��µZ.�³Yu �(À³Z*¯�0�v´¸¯�_v*�³Yu

�¶«Z¤¯�b�Z¿yu�Ô�Õ�ÕÎ�¾¿Z¸³�¶t�³�b�Z¿yu��ÏÒ�Ñ�ÕÐ��

µvÀº¨#�¿v��0�yz] /Yz]�½uv���¹y�(¿�¶º«Z¤¯�²º¿Y�yuuº��0¯�¶WYyY�[M�z¿{�yu�yZl ³Y�µv�yu��³¹uº-��¹y�{Y�0°À°�c�/uv���¹y�²¿Y�
uº��0¯�©Z°�Y�0«ZÀ��v´#�/Z¸�Àp¯�¶]�¶)�b�Y�{Z-�(À¯Z´¿u�ªWZº�¯�µv´´)�u¹vp¯�{Y�µuZ d�Y�Z]��¹y�²¿Y0³Z*¯�¹u�¶^cz¯�b£u�{Y�\À��/Z·

bº�Y�(¿�{Y�½z¬¿¹Y�¶*^��/¹y�yu�/{Z��¹u��Àp¯�0�yz]�/Yz]�²À´$°·�¿Yvk�n���µv´´)�©Z^³u��¹y��,´À)Yzc�b³Yz��b�Y�µv��µuZ d�Y�
v·u�0¯�±Z�³�Yy�[M�z¿{�yu�yZl ³Y�¶¬X�¯�yu�µv��µv·Z�¯�/Z·�µv¿v��0´À]��À��yu��¹y�²¿Y�[ºs�yZÀ�]�¾¿Z³Yºc�¢À¤pc�²¿Y�{Y�ª�Zo�j¿Zd³�

±Z-%Y¹½vÀ¬§��c b³Yz���¹y ��³¹uº-��¹y��[M�z¿{�yu�yZl ³Y��±Z°¿y�¶¬X�¯yZ��µv´´§�µu¹vp¯��,´À)Yz

$�6HFRQG�2UGHU�$FFXUDWH�0HWKRG�LQ�6LPXODWLQJ�8QGHUZDWHU�([SORVLRQ
$��5��3LVKHYDU�,VIDKDQL�DQG�0��5�7DYDNROL�1HMDG

'HSDUWPHQW�RI�0HFKDQLFDO�(QMQHHULQJ�,VIDKDQ�8QLYHUVLW\�RI�7HFKQRORJ\���,VIDKDQ�,UDQ

$EVWUDFW��,Q�WKLV�SDSHU� D�QXPHULFDO�VFKHPH�LV�SURSRVHG�IRU�WKH�PXOWL�IOXLG�FRPSUHVVLEOH�IORZV��7KLV�PHWKRG�LV�DSSOLHG�WR�WKH�
SUREOHP�RI�XQGHUZDWHU�H[SORVLRQ� 7KH�SURSRVHG�VFKHPH�LV�EDVLFDOO\�WKH�H[WHQVLRQ�RI�*RGXQRY�PHWKRG�LQ�JDV�G\QDPLF�SUREOHPV�WR�
WKH�PXOWLIOXLG�HQYLURQPHQWV�DQG�LV�VHFRQG�RUGHU�DFFXUDWH�LQ�VSDFH��,Q�WKLV�PHWKRG��DOVR��WKH�SUREOHP�RI�DUWLILFLDO�PL[LQJ�RI�WZR�
GLIIHUHQW�SKDVHV�RQ�(XOHULDQ�JULGV�LV�SUHYHQWHG�E\�D�IURQW�WUDFNLQJ�WHFKQLTXH��7KH�QXPHULFDO�UHVXOWV�RI�WKLV�VWXG\�DUH�LQ�YHU\�JRRG�
DJUHHPHQW�ZLWK�SUHYLRXV�QXPHULFDO�DQG�H[SULPHQWDO�UHVXOWV�
.H\ZRUGV��5LHPDQ�SUREOHP��8QGHUZDWHU�H[SORVLRQ��*RGXQRY�VFKHPH��)URQW�WUDFNLQJ��6ORSH�OLPLWHU

�yZÀ�³Yu�v�yY�¾�Z´�yZ§

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             1 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÐÑ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

Î�¶¯v¤¯
¾º�yz]�yuyZl ³Y�µv¿v�yu¶§�b�Y�µv���t�¯�[M�z¿{

º�{Y�~�¹zº�uYº¯�µv¯M�v¿v��¾¿ZÀ°À���´§Y¹�zºgY�zº] yZºl ³Y�
yZl ³Y�ªp¯�yu�ÇZ]�½Z¯u�¹ yZº���yu�½{Zº- zº- yZÀº�]vÀ«ºc

¾º¯uºº��¾�¿Yz��²À´#�yu�¶§�bº�Y�¾º¸¿v][Z^o�vÀ«ºc�{Z-�
[M�ªºsYu�yu�µvº�¾º°³¶]��Yz�Y��Àp¯�z]�zÀgZc�±¹vº] vº³Yºc

yYv¿Zº� ayºº�0£Z]�v³Z°]��Z]�µYz°·�[Z^o�²¿Y³Y�Z�^¶]��¹z��
¾¯�¾�³Z¿º]�½¹zÀ³�zgY�z]�[M�uY{M�n���b°��¶]�b§zo´§�v�Z]�

�Zº�^³YZc�µuz§��·Z§�¶]��¹z��[Z^o�ªsYu�yZ���½{Z-�[Z^o�
±Z�¨¿��Yz�Y��Àp¯�yZ���Z]�[Z^o�ªsYu�yZ���¶§�¾º¿Zkuº��

o bº«Zo�²º¿Y�yu¾d§zo�¾�z´¿Y�zgY�z]�[Z^ºo ¾�Zº�^³Y�bº§z
¹ µvº�³��£ºdº¯ uººkº¯±Z´$°·�[Z^ºo¶¯YuY�uºs��Z�^³Y�¶]

vº·u�¾º¯v�z]�z ��¶]�±M�¾d§zo�¾�z´¿Y�¶§�¾¿Zk�Zºc�²¿Y�yu
�Yz�Y��Àp¯�yZ���{Y�[Z^o�¾¬sYu�yZ���b«Zouºs�µv��zd°§

±v���^¤´¯�¶º] �¹zº� ¹v´§�¾¯��Z^¤³Y¹��Z�^³Y�b§zo�²¿Y
[Z^o�±vÀ�y�±Z¯{�Zc�ÇZ]�b°��¶º] [Z^ºo bº§zo�Zº] µYzº°·

¶¯YuY�[M�n���¶]�½{Z-]Z¿�¾¯v�
�z��¹u�yu�uZ¿{�yZÀ�]�yZ����ÈdsY�zgY�yu�zº.¿u��zº�{Y
Zd^�³�/Y�¶]z��iº¯�(¿��Yz�Y��Àp¯�Zº] [Z^ºo }Zº°c�n�º�

v]Z¿�0¯�yZ�d³Y��¿Z¯��Àp¯�yu�/º£�yu�yZl ³Y�µv¿v��yu�²À´$°·
¹ v¯Zk�mº���Z]�µv¯M�uºkº]�iYº¯Y��´)�yv³Y�ªÀ«u�¶]�[M�zº¿{

²*°¯��{Z-�¹ �¿Z¯��Àp¯�²À]�}Z°c�n�º� Zº¿©ZÀ��yZ���b�Y
{Y�0��]�yu�¶)�½yº��¶]�µv¯M�²À¿Z��yZºt]�yZº���vºo Zºc �¿Zº¯

uº��z·Z��¶¬X�¯�yu�|Àº³ ±ºÀº�Zd¿¹Z)�µvº¿v��0ºoYº³�¹y�²¿Y�{Y
¶¬X�¯�(¿|À��¶]�(¿u|³�0�Z¿y�©v¯�(¿�±uy¹M�b�u�¶]�/Yzº]
¶��z·�yu�Yy�z)x«Y�¡º��/Zº·µvº¿v��v³Yºdº] v¿Zº] /uvº� �¹y

v´§�©v¯�LÈs�¹ [M��{Z-��Àp¯�
yYz£�¾�yz]�uyº¯�¾¬^£�aZ�«Z�¯�{Y�½uYvº�c�yu�µvº¿v��²º¿Y

bº�Y�¶dº�z-�{Y�µuZ d�Y�Z]�/Y�¶]z��iº¯�yZ�d³Y�/yºXc�}Z�Y�z]
Z·�¶º�t�¯�¶º«uZ�¯�ªººo²À«¹Yj¿Zd³u¹¹�'z)���ºc��Zd]�æyu�

©Zº�æîéçvº� ¶ºWYyY�0´p´¯�¶)�uz)�0´À]��À��¡ºº� /yºXºc
Y 0º¿Z°³�ayºº� ¶º] ¶º�¤³�(º¿ yu�±Zº¯{�ºyZº��¹ v´)�0¯�b�

µuZ¯�|)z¯�{Y�¶¬�Z��¹ zk�Z]�0¿Z°³�ayºº� ¶º] yZº���zhº)Yvo
bº�Y�\º�Z´d¯�µzl ´º¯@æ>�Zd]º.�Yu�º�0´��©Z��±Zº°·�yuç¶]�

ª�Yº��yu�±Z°¿y�¶«uZ�¯�{Y�/zÀ-�©Yz.d³Y�/Z´^¯�z]�0º�¹y�¶ºWYyY
v´ºdsYuz��µzl ´º¯ µuZº¯ {Y�y¹u0¬^£�j¿Zd³�¶]Z�¯�0ºl¿Zd³�¶º] ¹

v³vÀº�y@ç>�Yºdº] v¿Zº�yZ)�¶]�Yy�¶´À¯{�²¿Y�yu�yZ)�²º¿zd°¸¯�±
©ºº) �º�ºc�µvº� Zºl³Yè©Z��yu�ÎÖÓÒ¶]�¶)�b�³Yu��º]z¯�

0·Z.�¿Z¯{M�¹ /yºXc�ayº��¶º] [M�zº¿{�yu�yZºl ³Y�0º�yz]
±Yºd]�v¿Z��¹ bsYuz��/Y�¶³Yºd�Y�¹ /¹zº) µzl ´º¯ µuZº¯ /Yzº]
b�³Yu�¶´À¯{�²¿Y�yu�0]zlc�j¿Zd³�²À«¹Y�Yy�¹Y�0·Z.�¿Z¯{M�j¿Zd³

u ¶º)b�Y�µv��µyZ�Y�±M�¶]�/v�]�/Z·yZ)�{Y�/yZÀ�]�y@è>��²¿Y
¶·u�{Y�v�]�¶§�bº�Y�¾º«Zo�yuÔÍ½¹y�z]�Z·yZ§�zd�À]�½uÈÀ¯�

v��|§z°d¯�µv¿v��²¿Y�½uv��½{Z��¶À^º�b�Y�µ�©Z��yuÎÖÕÎ
}yºº¬�é®Àº¬-�½uvº� �¹y�{Y�µuZ dº�Y�Zº]êªoYz¯�¾�yz]�¶]�

bsYuz��¢°��®§�½Zº¸]M�yu�yZºl ³Y�µvº¿v��¾º¿Yvd]Y¶]�¢�º¯�¹
©¹Y�¶^ºcz¯��¹y�¦º¿ ¶ºWYyY½v�]�¦¿�b§zo�¾´À]��À��½Yzº]
vº� yZºl ³Y�{Y�ªº�Zo�iYºº¯Y@é>�µv��Zl³Y�½Zº·yZ§�¶º¿Z��zº]

0º¬^£�,³Zºcë¶WYyY�¶]�ayuZ^º¯½&³Yz-Ç��¹y�(¿±Yº´��Z]�(�
086&/¾´À]��À��bÀ¬]Z£�¹ µuº]�¹u�¶^cz¯��¹y�¦¿�¶§�uz§�

uyYu�Yy�LÈs�¾oYº³@ê>�
�Zo�¶º«Z¤¯�yu¹ [M�z¿{�yu�yZl ³Y�µv¿v��/{Z��¶À^��/Yz]�z

µv��uZl¿Y�}Z°c�n���¹ ¾�Z�^³Y�¹ ½Y�¶]z��iYº¯Y�0º´À]��Àº�
�¹y�¦¿�{Y�[M��Àp¯�¹ yZºl ³Y�{Y�ªº�Zo�{Zº- [Z^ºo ²ºÀ]

±Z°¿y�¶¬X�¯�ªo�zº] ¾º´d^¯�½uvº�Ô¹ {Z-�º�[M��Àp¯�¶��yu�
uº��0¯�µuZ d�Y�LÈºs�yu�½uZ¸´�À���¹y��Ès�z]��¹y�²¿Y

�kzº¯@Ò>©Z°�Y�ª]Z£�½z¬¿¹Y�½Z·�¶*^��½¹y�z]�,³Zºc �º�ºc�
bº�Y�v´#�ª¿Z�¯�yu�½z¬¿¹Y�¶*^��{Y�µuZ d�Y�yu�µv°��ª*º�¯

(¿�b�x-�{Y�v�]�¶)�uzÀ-�¾¯�¶°�#�z��bÀ�£Y¹�²¿Y�{Y�¾«ZÀº�
±M�yu�¶)�v��®À·Yºs�¶kYº¯�aZ^�Zp¯�yu�¾«º¬��Z]�¾³Z¯{�Zº-

Y a¹Z d¯�½Zº·{Z��Zº] ©ZÀº� ¹u�²ºÀ]�¾º�£Y¹�zÀº� �ÈdºsYZl³
uººº�¾ºº¯�¾ºº�£Y¹�zÀºº� ¶^ºº�Zp¯�¶ºº] zl´ºº¯ >Zdºº¿Z¸³�¶¬Xºº�¯�²ºº¿Y

v·Yºs�Z¸«º¬��²¿Y�yu�aº��b�z��¹ yZ���zÀº�³�¾º¿Z·zd¯YyZ�
vºº��yu�¾ºº�£Y¹�zÀºº� �ÈdººsY�{Y�½zÀºº-º¬k�½Yzºº] ¹y�²ºº¿Y {Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             2 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÐÒ

�¿Z¯�¹ {Z-��Àp¯�¹u�²À]�}Zº°c�n�º� ½¹Zºo ¶º) ¾¿Z¸«º¬º�
� ±Yº´��Z]��¿Yvk�n���µv´´)�©Z^³u��¹y�(º¿ {Y�v´dº�·b³Yz

,´ºÀ)YzcÕuºº�0º¯ µuZ dº�Y��µZ-v¿u�{Y�µuZ dº�Y�zº.¿u�ª*º�¯
b�Y�±ºÀ�Zd¿¹Z)�µv¿v��½{Z��©v¯�µºp³�½z¬¿¹Y�¾�yz]�²¿Y�yu

j¿Zd³�¶)�b�Y�µv��µuZ d�Y�¶¬X�¯�²¿Y�½Yz]�µv��µuZ��©vº¯ (º¿ {Y
v´)�¾¯�¶WYyY�¾º�t]�b¿Zº�y�>Zd^º�³�¹ ®)Zo�aÇuZ�¯�Yvd]Y�¶¯YuY�yu

Z¸³M�½{Z��¶d��-�µººp³v³zÀ-�¾¯�yYz£�¾�yz]�uyº¯�¶]�j¿Zd³�~��
uº��¾¯�¶WYyY�¶³º°³�¶¬X�¯�v´#�½Yz]��¹y�²¿Y�{Y�µv¯M�b�u�

Ï�®§Zo�aÇuZ�¯
±Zºº¯{ �½yZººl ³Y�iYººº¯Y uZºº¿{ yZÀºº�]�b�zºº� ¶ºº] ¶ººkºc�Zº]
±Zºº¯{ ¶ºº] b^ºº�³�bººk|«�zÀºº�³�¾ºº«º¨«º¯�wººº ³�½Zºº·¶º�t�¯
ZÀ�]�¾¨À¯Z´¿u�{Z-�¹ ½yZl ³Y��´§Y¹�¶]��º]z¯�½Zº·¶º�t�¯y
aÈ°k�{Y�~§ºdº�Y�zº¿¹Z³�aÇuZº�¯�yu�Yxº« ¹ bº�Y�(º#º)
z�³��z��©º^£�ª]Z£�\¿z¤c�(¿�Z]�±Yºc�¾º¯ bºk|«�¶º] �º]zº¯
aÇuZ�¯�Yy�[M�z¿{�yu�yZl ³Y�¶¬X�¯�z]�®§Zo�aÇuZº�¯�¹ uzº)

b�z-�z�³�yu�zº¬¿¹Y�aZ�«Z�¯�¶¬À�¹�¶]�½{Z��µuZ��²¿Y�bp�
¥yÈ§�aZ�«Z�¯�¶¬°k�{Y�uv�d¯ÖvÀ¿Zc�±YyZ¨°·�¹b�Y�µv��@Ó>�

«uZ�¯ºº§Zo�¶ºk ½Yz]�®º©Z¤d³Y�±¹v]�¹ i|«�zÀ��½v�]�¦¿�±Z¿z
yu�ayYzo¾¿Z¤]�z�ayº��¶]��

6[
)

W
4  w

w�w
w �Î�

uº��0¯�±ZÀ]¶«uZ�¯�²¿Y�yu�¶§�

»»¼
º

««¬
ª

� �U
U

 X�SH� SX
X

�4�) �¹»»¼
º

««¬
ªUU HX4 �Ï�

z-�z�³yu�z ��¶°�#�¶¬°k�¾cyZ)u�aZº�dt¯�yu¹ uº��¾¯�¶d�
{Y�b�Y�ayZ^��¶¬°k�²¿Y�½¹z)�µZ.d�u�yu�

»»
»»
»»

¼

º

««
««
««

¬

ª

�
U
U

 
U

�SH�X� U
X�
U
X�

6
�

�Ð�

¹ ºd´°¯��zk�½Z¤]�aÇuZ�¯�z]�µ¹È��¡º��aÇuZ�¯�ªo�½Yzº]
uyYu�uºk¹�|À³�[M�¹ {Z-�½Yz]�b«Zo�aÇuZ�¯�¶º] {ZÀº³ ½%zº³Y�

[M�z¿{�yu�yZl ³Y�µv¿v��¾º�yz]�yu�µvº°��aÈ¨º�¯�{Y�¾º¨¿
±uºº] ²ºÀ�¯Z³©ZÀ��¹ yZl ³Y�{Y�ª�Zo�½Z·{Z-�b«Zo�aÇuZ�¯�

bº�Y�±M�±º¯YzÀº��ª]Z£�½Z·{Z-��º¬t¯�uyº¯�yu�uºk¹�²¿Y�Zº]
yZl ³Y�{Y�ª�Zo�½Z·{Z-�yZd�y�±Yºc�¾¯�\¿z¤c�²À«¹Y�yu�¡YzdoY

Yy©M�µvº¿Yuzº§ �zº��¶)�¾^�Z´¯�b«Zo�¶«uZ�¯�z.¿u��zº� {Y
bÀc�¶«uZ�¯�b�Y�µvº� uZ¸´º�À��[M�½Yzº] ±º´º)ZcÎÍb�Y@ÎÍ>�

{Z-�¶«uZ�¯�{Y��Àp¯�¹u�z·�yu�aZ^º�Zp¯�½{Zº� ±Zº�*¿�½Yzº]
uº��¾¯�µuZ d�Y�Zl´¿Y�yu�µv��bt��

�
X

�
%SH

�U��D
D� �Ñ�

{Zºº- ½Yzºº] ±M�yu�¶ºº§�%  yYvºº¤¯�¹J D[M�½Yzºº] ¹
EDU����%  yYvº¤¯�¹� Duºº�¾º¯ ¶dº�z-�zº�³�yu�¶§J

z�³�uyº¯�{Z-��º�t¯�ayYzo�\¿z�b�Y�¾d]Zg�yYv¤¯�¹�

Ð�½uv��ªo
0«º¬��{z¯�z·�yu�±Z°¿y�¶¬X�¯�ªo�¶]�Yvd]Y�½uv���¹y�²¿Y�yu
iYº¯Y�/º.«Y�²ÀÀ�c�{Y�~��¹ ®¿{Yuzº�0º¯ /&º³Yz-Ç�µZº-v¿u�yu

u ¶]�[Yºk�0«º¬��{z¯�zº· {Y�µvº� ��Zº�(¿�yu�Yy�µv¯M�b�
®À´§�0¯�z¿º�c�/z¬¿¹Y�aZ�dt¯�yu�(#º)�0º³Z¯{�¶¬º�Z��²¿Y

yu��³¹uº-���ºc�µvº� µuzº] yZº) ¶º] �¹y�¶º] yZÀº�]��¹y
b�Y�¶À^��{Z-�(À¯Z´¿u�aÇuZ�¯�

¶«uZ�¯�{Y�/zÀ-�©Yz.d³Y�Z]�b«Zo�²¿Y�yu�Î�{Y�z�³��z��Z]
0ºº³Z*¯�¶¬ºº�Z��yu�¶°ºº�#�¶ºº¬°k> @���M���M [�[ ��ºº- ¹Z

0³Z¯{> @�QQ W�W �®¿yYu��

�)Ö)Ö�[
W44 ��M��M
M

Q
M�Q

M ��� �'
'� �Ò�

Q
M4±Z¯{�yu�©º¬º� yYvº¤¯��º�ºd¯�QW¹ b�Y����M)Ö �yYv¤¯�

uº��0¯��¿z�c�z¿{�¶«uZ�¯���ºc�¶)�b�Y�/uv��yZ��

� �> @GWW�[8))Ö �Q
Q
W
W ���M���M ³ �

��  �Ó�

yZ)�¶º]�³¹uº-��¹y�/zÀº-ÎÎz¿{�|¿Z°d¯�v£�¶��yu�uyYv³Zd�Y�
uº��0¯�Zl³Y�/Z¸¯v£�ª°��yu�v´#�z·Ï¹Ðz.¿v*¿�Z]�Çº°�¯�
v³º��0¯�Z�uY��

Î�¶�p«� yu�[Yºk�½{Z�{Z]QW�{Y� µuZ d�Y� Z]� ©¹Y� v£� yu

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             3 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÐÓ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

z·� yu�b]Zg�½Y�¶¨c�aYzÀÀ�c� �]Zc�¦¿� ¾«º¬����ºd¯� z¿uZ¤¯
� ¶]�©º¬�uº��¾¯�¶d�z-�z�³�yu�¶À«¹Y��¿Yz��±Yº´�

Ï�©º¬��z·�yu�ÇZ]�¶À«¹Y��¿Yz��Z]�¢À£u�ayº��¶]�LZ¤]�²À³Yº£�ªo�
(#º)�¾º³Z¯{�Zº- (º¿ yu�QQ WWW �����±Z°¿y�¶¬X�¯�ªo�¶]

yu�yZ���¹ b�z���¾«Z.#�z¿uZ¤¯�¶^�Zp¯�{Y�~��z.¿u�ayZ^º�
b�Yy�¹ �#��z�©º¬��z·�¥zd�¯�{z¯��Y�{Çªo�Z]�¶)�b

/Z·zÀÀ�d¯�yYv¤¯�iYº¯Y�/º.«Y�²ÀÀ�c�{Y�~��±Z°¿y�¶¬Xº�¯�(º¿
Yy�¾¿Yvd]Yz]²ÀÀ�c�(#º)�0³Z¯{�¶¬�Z��/Yz]�©º¬��n���½¹y

®Àº´)�0¯��t�¯�µyZdº� ~º¿º³�ÇZº] Zº] Yy�Z·zÀº�d¯�²º¿Y´§�®À�
b�Yu�®À·Yºs�/uv��~)È���]Zc�/Yz]�²¿Yz]Z´]�

»»
»»
¼

º

««
««
¬

ª

�
�U

U
 

�SH�X
SX

X
)Ö


�


�Ô�

¿Y�yu�¶§¶�]Yy�² �X�S U¹ b�z���¾«Z.#�z¿uZ¤¯�\Àczc�¶]�
¶¬X�¯�ªo�{Y�¶§�b�Y�©º¬��zº· ¥zdº�¯�{zº¯ ½¹y�zº] yZº��

b�Y�µv¯M�b�u�¶]�¾«º¬��{z¯�zº· yu�±Zº°¿y�µ{Yv³Y�z-Y�±º´§Y
¾³Z¯{�Z-W'uº��u¹vp¯�z¿{�yYv¤¯�¶]�

��4�)[
W

PD[ dc'
' �Õ�

¶º§PD[�4�)c±YvÀ¯�ª§�yu�¶�t�¯�²¿zd�¿z��b�z��yYv¤¯�
¾³Z¯{�¶¬�Z��yu��³¹uº-�~§È���]Zºc ayºº� ²º¿Y�yu�bº�Y

�QQ WWW ���v³Z¯�¾¯�¾º£Z]�bº]Zg��b�Y�¾´�¯�²¿v]��z��²¿Y
y¹Zl¯�¾«º¬��n���¶]�¾«º¬��n���¦¿�{Y�µv����Z��iº¯�¶º§

vÀ�y�v·Yºt³�
Ð�{Y�/zÀº- �º�ºd¯�±Zº¯{�yu�Zº· zÀº�d¯��QW �²ÀÀ�c�yº�´¯�¶]�
�Q

M4 �¶«uZ�¯���ºc��Ó��
¹ µuº]�©¹Y�¶^ºcz¯�/Yº´º*¿��¹y�(º¿ �º³¹uº-�/uvº� �¹y

b�Y�0)È¸d�Y�yZdº�y�/YyYu�zÀ«�º�±¹ÎÏ¦¿�{Y�z-Y�uz§�µv·Z�¯�
�³¹uº-��¹y�©¹Y�v£�yu�[Yºk�½{Z�{Z]�½Yz]�zd¤À£u��¿Z°³

Yyu�Z���yu�¹u�¶^cz¯�b£u�±uy¹M�b�u�¶]�±Z¨¯Y�uºº� µuZ dº�
uyYu�uºk¹�|Àº³ �º³¹uº-��¹y@Ô>��¹y��£Y¹�yu�086&/�

½Y�¶¨c��]Zc�¦¿�{Y�µuZ d�Y�½Zk�¶]�¶§�v´§�¾¯�uZ¸´º�À��zÀº« º�±¹
¦¿�{Y�®À³Yºc�¾¯��³¹uº-��¹y�©¹Y�v£�yu�©º¬��z·�yu�bº]Zg

uº��µuZ d�Y�½Y�¶¨c�¾�s��¿{ºc�

@[�[>[6�
[[4�W�[�4 ���M���MQM
MQMQQ ����� �Ö�

²¿Y�¹u�¶^cz¯�®d¿yº.«Y�²d�Yu�/Yz]�{Ç��z�Y/Z¸^À��¶)�b�
QM6��ºd¯�b�Yy�¹ �#��z��/Z¸�ÈdsY�{Y�0��º¯�yº��¶]�

v³º��0³{¹�/zÀ-
��[�2�W�[�46 Q[QM '� �æå�

¶]�{ZÀ³�0�£Y¹zÀ��aZ³Z�º³�{Y�[Z´dkY�yº�´¯�¶º] zº.¿u��zº� {Y
º°³�uyY¹�]Zc���ºc�©º¬��z·�yu�\À��yYv¤¯�/¹y�z]�/vÀ£�±uº

b�Yu�®Àº·Yºs�µv´º´)�u¹vºp¯�uº¯�²À¯ �]Zc�z-Y�Zl´¿Y�yuÎÐ¶]�
uº���¿z�c�z¿{�ayº��

°̄
°®


�
!t
td

 � 
�DELIR
�DE�EDLIE
�DE�EDLID

�E�DPRG�PLQ�E�D�6 MMM

�ÎÎ�
\À���]Zc�{Y�¾º¯º°��}Èº§ ¦º¿6µuYu�z¿{�¶«uZ�¯�¶¬À�¹�¶]�

uº��¾¯
�ÎÏ�^ `�NE�DPRG�PLQB��E�NDPRG�PLQB

PD[��D�6JQ�E�D�6

MMMM

MMMN  

½Yzº]�N� dd¹MD¹ME¹ �#�½Z¸¬�Z c�µv´´§��t�¯�
v´d�·�b�Yy�

[
44E�[

44D
Q �MQM

M
QMQ �M

M '
� '

� ��� �ÎÐ�

Z]�\À��µv´´)�u¹vp¯�Z³�¶]�z.¿u�µv´´)�u¹vºp¯�(º¿ ²ºÀ´$°·
�ÈdsY/|)z¯Yº´*¿ÎÑzÀ«�±¹���ºc�µv��b�Y�µv��¶WYyY�

� �»¼
º«¬

ª � MM
MM

MMM E�DPRGPLQB���
EDPRGPLQB�E�D�6 �ÎÑ�

aÇuZ�¯�Z]��¿Z¯�¹ {Zº- �Àºp¯�yu�±Zº�*¿�yºº� ¶º] �¹y�²º¿Y
uº��0¯�µuz]�yZ)�¶]�z�Z´d¯�b«Zo�b�Yu�¶kºc�v¿Z]�uºk¹�²¿Y�Z]

¶º)¾«º¬��Z]�©¹Y�yYz¨c�{Y�~º�©ZÀ��¹u�'zd�¯�{z¯�yu�¶kYº¯�
uºk¹�{Z-�¹ [M�{Y�¾�º¬t¯�±M�ªºsYu�¶º§ vº� ®Àº·YºsuyYu�

¶)�uº��0¯�f�Z]�©º¬��(¿�yu�[M�¹ {Z-�¾º�£Y¹�zÀº� �ÈdºsY
©º¬��yu�nÀp��ayº��¶]�Yy�aºº� b�zº� ¹ yZº���®Àº³Yºd³

®À´)�¶^º�Zp¯�zº�³�uyºº¯�{Y�½uv��ªo�²¿Y�yu�(¿�¹y©Z^³u

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             4 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÐÔ

,´À)Yzc�b³Yz��±Yº´��Z]��º¿Yvk�n�º� µv´º´)©º¬��²¿Y�½Yz]
b�Y�µv��µuZ d�Y��Zºs�¹y�uyº¯�yu�z§w�ª]Z£�¶d¨³b³Yz���

,´À§Yzc²¿YZk�²¿Y�yu�¶§�b�¹ [M��º¬t¯�±M�yu�¶§�¾«º¬�
¹ b�Y�µv��®À�¤c�zd¨#º§�©º¬��¹u�¶]�uyYu�uºk¹�{Zº-�z�

{Z-�Z¿�¹ [M��¤��zd¨#º§�½Z¸«º¬��²¿Y�{Y�¦¿�z·�yu�uºº�¾º¯
uyYu�uººk¹ª*º� ��Î��°¿y�¶¬X�¯�ªo�yu�¶¨´¿Y�¶]�¶kºc�Zº]Z±

n�º� ½¹y�yu��º¤��©ZÀº� �Yººs©º¬�À�c²Àuº��¾¯�{Ç�
}Z°c�n���¶§�uº���z��b�Y©º¬��±Z¨¯�¦¿�yu�{Z-�¹ [M�

}Z°c�n���b�zº� Zº] ¹ ¶dº�z.³�yYzº£ bº]Zgb§zov´)��²¿Y
¶¬Xº�¯{Y�½yº^��©ZÀ��yZ��¶§�uº��¾¯�bº¤À¤o�²º¿Y�¶º] zl´º¯

¹ µv��z ��b«Zo�²º¿Y�yu�}Zº°c�n�º�yu��¤��©º¬��¹u�²¿Y�
) Zl³Y�¹ /yZ���/¹zÀ³�¶«uZ^¯�¶]�uºs�n�º�{Y�¹ v³{Yuz��0¯�yZ

uº��¾¯�½zÀ-º¬k�[ M ¹ {Zº- ¾º�£Y¹�zÀº� �ÈdºsY�¶«uZ�¯�Yx«
©Zo�yu�¶§�¦#º§�©º¬�¹u�¶]�È°��¶º§ ©º¬º� ²º¿Y�yu�®§Zºo

ayº��¶]�v´d�·�|À³�µ{Yv³Y�zÀÀ�c�

W�)Ö)�[4[4 LLQL
Q

L�QL�Q
L '��' ' ��

�æê�
b�Y¶«uZ�¯�²¿Y�yu�¶§�){Y�½yº^��yZ�¶§�b�Y�}Z°c�n���

¾¯�¶^�Zp¯�z¿{�ayº��¶]uº�

»»
»
¼

º
««
«
¬

ª
 



XS
S
�

) �ÎÓ�

¾«ZÀ��v´#�½Z¸³Z¿zk�½{Z��¶À^��yu�ª¿Z�¯�²¿zd¬*º�¯�{Y�¾º*¿
b�Y�LÈs�¹ ±ºÀ�Zd¿¹Z)�¾oYº³�¾´À]��Àº��½Yz]�¢À¤pc�²¿Y�yu

¶)�¾cyº��yu�¶)�uº��¾¯��z��LÈºs ¶ÀºoZ³�µu¹vºp¯�²ºÀÀ�c
(¿�{Y�©º¬��(¿�yu�yZ��yu�©º¬��±M�uº��zd°)�µv��µuYu�vo�

z�³��z��±M�yu�µv��ªÀ*�c�yZt]�{Y�¹ uyYu�yYz£�LÈs��¿Yzº�
uºº�¾º¯�¶d�z-�zº�³�yu�z º� aZ^º�Zp¯�\º¬�Y�yu�vºo ²º¿Y
uºº�¾º¯�mº���½¹y�z]�yZ���]Zc�¶^�Zp¯�½Yz]�z.¿u��z��{Y

¹ ±ºÀ�Zd¿¹Z)�±uZd�Y�¡Z cY�±Z*¯Y�v¿Z]�±Z°¿y�µv´´)�ªºo Z¸«º¬º�
Yy�LÈºsv´§�yº�´¯�µv��uZl¿Y�iYº¯Y�½ºº.«Y�yu�yu�¶¬X�¯�²¿Y

uzÀ-�¾¯�yYz£�¾�yz]�uyº¯��º�^¯�ayº��¶]�v�]�b°�£�

Ñ�LÈs�¹ {Z-�º�[M��Àp¯�¶��yu�±Z°¿y�¶¬X�¯�
±Zº°·yu�v��z§w�¶º§ yºº�²¿Y�yu�½uZ¸´�À��½uv���¹y�

ªºo {Y�¶º«Z¤¯°¿y�¶¬X�¯Z±®À´)�0¯�µuZ d�Y�0«º¬��n���z·�yu��
´º¿Y�}Zº�Y�zº]b�Yy�¹ �#��z��¹u�yu�¶À«¹Y��¿Yzº� ¶¨¦¿�
¾«º¬��n�º�v�Z]�¶³º.#�LÈs�Z¿�[M��{Z-�°¿y�¶¬X�¯�ªoZ±
¶d�u�yZ¸#�yuz¿{�¾¯�½v´]�¶¤^�uº��

��º«Y��{Zº-�{Zº-�b�Yy�¹ �#�b°��¹u�z·�yu�b«Zo�²¿Y�yu
©º¬º� n�º�{Z-�¶À«¹Y��¿Yz��¶]�¶d�]�¶§�b�Y�¶d�z-�yYz£�{Zº-

j´��uZl¿Y�±Z¨¯Yº¯Y�½º.«YiYuyYu�uºk¹��¬dt¯��¶)�¾cyº��yu
¶�]Yy

JUJOOU FF�
�XX ��J�� �ÎÔ�

v�Z]�yYz£�z]°¿y�¶¬X�¯�ªoZ±b«Zo�²¿Y�yu�{Z-�{Z-��¶]�zl´¯
b«Zo�yZ¸#�uZl¿Yuº��¾¯�bsYº´¨¿|§z°d¯�iº¯�¶����ºc�¶§�

�b�Yy�¶]��º# {Y��¶]z��iº¯Z¿�½Y�¾�Z�^³Y�²�}Z°c�n��
¹¶]z��iºº¯�^³Y�²��Z¿�½Yµv��Y|l¯�®·�{Y�¾�ZYv³�¾cyº��yu

v¿v���Àp¯�yu�LÈs�¶ÀoZ³�¦¿�v�Z^³�yYz£�zº] ¡ºº� ¶º�]Yy�¶º)
vº¿M�¾º¯±Zº�³�Z¸Àº�yz]�¶º§²¿Y�v·u�¾¯²��¹u�²À]�LÈs�¶ÀoZ³�

°¿y�¶¬X�¯�ªo�¹ uº��¾º¯ �º£Y¹�¾�Zº�^³YZ¦¿�uZl¿Y�¶]�zl´¯�±
�¾�Zº�^³Y�²º��Àp¯�yu�¾�Z�^³Y�²��¦¿�¹ LÈºs ¶ÀºoZ³�¦º¿
vº·Yºs�½{Zº-vº��¶ºº«uZ�¯�yu��ÎÔ�JFiº¯�yZ�d³Y�b�zº�

¶«uZ�¯�{Y�ª¯Z)�{Z-�(¿�½Yz]�¹ b�Y�½{Z-��Àp¯�yu�(Àd�º)M
U
J SFJ

�ÎÕ�

uº��¾¯�µuYu�
�[��M[�[M�b°��¹u�z·�yu�b«Zo�²¿Y�yu©º¬��n���[M�

b�Y�¶d�z-�yYz£�z-Y�|À³�b«Zo�²¿Y�yu¶«uZ�¯
ZRZUZOOU F�

��FF��
�XX �D���D��

�æî�
�~º¿º³�zº¿{�º]�¿Yzº� ¶LÈsb�Y��º]z¯�¹�Z&b�z��

b�Y�z º� yZº���Zº] �¿Zº¯ yu�aºº���v�Z]�yYz£z]�¶¬X�¯�ªo�
º°¿yZiº¯�¦¿���ºc�¶§�µv��yYv¿Z��b«Zo�¶��uZl¿Y�¶]�zl´¯�±
]z�º¶Z¿�½Y²�^³Yº�Z�º�¾«Zo�¦¿ºbbsYºº´*¿¯ ¦¿�¹ºiº

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             5 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÐÕ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

�ª*Î�©º¬��(¿�ªsYu�}Z°c�n���b)zo�µºp³�
¶]zº�b�Y�µv��Y|l¯�®·�{Y�¾�Z�^³Y�²º� Zº¿ ½Y�b«Zo�²¿Y�yu

¶ÀoZ³�yº�o�±Z¨¯Y�v�Z^³�yYz£z]�¡º��¶�]Yy�¶)�¾cyºº� yu�|Àº³
b«Zo�yZ¸#��º£¹�±Z¨¯Y�ayº��²¿Y�yu�¶º§ uyYu�uººk¹�LÈºs

uyYu�uººk¹\Àczc�¶]�|§z°dº¯ iºº¯ ¶º� �º�ºc�¶º§iº¯�¦¿
½Y�¶]zº�Zº¿�z ��yZ���Z]�¶ÀoZ³�¦º¿ �¾�Zº�^³Y�²º�¶ÀoZ³�¦¿
�LÈºs²��Z¿�½Y�¶]z��iº¯�¦º¿ ¹ z º� yZº���Zº] ¶ÀºoZ³�¦º¿

¾�Zº�^³Yvº³Y�µvº� Y|ºl¯�®º· {Y�¶º�]Yy�yu�ÎÖ�Z&b�z��
¶«uZ�¯�{Y�¹ b�Y�[M��Àp¯�yu�aº�

U
�D �ES�FZ

�ÏÍ�

¶]v¿M�¾¯�b�u�
�i��{Zº-�[M�b°��yu�¹ {Z-��#�b°º� yu�bº«Zo�²º¿Y�yu

[M�b�YyuyYu�uºk¹�¾cyº��yu¶§¶«uZ�¯
�FF��

�F�
�XX ZRZUJOOU ��D��J��

�çæ�
®À·Yºs�bsYº´¨¿�b«Zo�yZº¸#�ayºº� ²º¿Y�yu�vº�Z]�yYzº£z]

bº�Yuz°d¯�iº¯�¶����ºc�¶§�)|¶]�\Àczc½Y�¶]z��iº¯�¦¿
�¾�Zº�^³Y�²º� Zº¿Z¿�½Y�¶]z��iº¯�¦¿�¹ }Z°c�n���¦º¿²�

Y¾º¯ Yvºk ®º· {Y�¾�Zº�^³ºº�³v�v�Z^³�yYz£�z]�¡º��¶�]Yy�z-Y
uyYu�uºk¹��Àp¯�yu�LÈs�¶ÀoZ³�uZl¿Y�±Z*¯Y�uZl¿Y�ayº��yu

LÈºs ¶ÀºoZ³¶ÀoZ³�¦¿��{Z-��Àºp¯�ªºsYu�¾�Zº�^³Y�²º� ¦º¿

�}Zº°c�n�º� ¦º¿�LÈsiº¯�¦¿�¹z ��yZ���Zº] ¶ÀºoZ³�¦º¿
[M��Àp¯�ªsYu�¾�Z�^³Y�²º� Zº¿ ½Y�¶]zº�b�Yu�®À·Yºs�-Y�z

¾�Z�^³Y�²��¦¿�v�Z]�z ��{Y�zd-y|]�[M�¶ÀoZ³�yu�¶Àº«¹Y�yZº��
{Y�zd¨#º§�[M�¶ÀoZ³�yu�¶À«¹Y�yZ���z-Y�¹ v¿M�¾¯�vº¿v��[M�yu

v�Z]�z �uZl¿Y�f�Z]yu�½Y�¶]z��iº¯�¦¿�Àp¯[Muº��¾¯�
Yy���§�v³Yºc�¾¯�[M�¶§�uº��¾¯��z��Zl´¿Y�yu�¶§�uº��¶ºkºc

v´§�ª°pc�½vo�Zc�|À³�±M�yZ���¾´�¿v�z]�z ��z¿{�¶]��
�u��[M�Z¿�{Zº-�LÈs�yu�¹ LÈs�b°��¦¿�yu�b«Zo�²¿Y�yu

uyYu�uºk¹�[M�Z¿�{Z-�zº.¿u�b°º��[M�yu�LÈs�¶§�¾d«Zo�yu
b«Zo�¹u��º£¹�±Z¨¯Y�¶À«¹Y��¿Yz��¶]�¶d�]�vd�Y�¾¯�¡Zº cYb�Y�

¦¿�vº�Z]�z º� {Y�zdº-y|]�[M�¶ÀºoZ³�yu�¶Àº«¹Y�yZº���zº-Y²�
¾¯�vº¿v��[M�yu�¾�Zº�^³Yyu�¶À«¹Y�yZ���z-Y�¹ v¿Mzd¨#º§�[M

vº�Z]�z º� {Y�vº�Z]��º�§�bº«Zo�yu�[M�±ºdº��iº¯�¦º¿
[M�yu�½Y�¶]zº�uºk¹�¶]¾¯v¿M¹yZ���Z]�¶ÀoZ³�¦¿�±M�{Y�~�

b�Yu�®À·Yºs�}Z°c�n���¦¿�¹ z º��LÈs�¶§�¾d«Zo�yu�yu
¾º¯ ¡Zº cY�½{Zº- �Àºp¯�Àp¯�yu�¾�Z�^³Y�²��¦¿�Z]��¤��vd�Y

·Yºs�¶kYº¯�½{Z-uº]�®À�

Ò�±Z°¿y�¶¬X�¯�ªo�
±Z°¿y�¶¬X�¯�ªo�½Yzº] ¶dº�]�0º¬À¬pc�ªºo µYy�"Àº· ¶³Z º�Zd¯
/º.«Y�²ÀÀ�c�/Yz]�/yYz*c��¹y�(º¿ {Y�v¿Zº] ¹ uyYvº³ uººk¹

uº°³�µuZ d�Y�Zº¸³M�²ºÀ]�bº]Zg��¿Yzº� ¹ iYºº¯Y��z��Zl´¿Y�yu
yºp¯�b�Yy��z��yu�©ZÀ��¶)�uºº�0º¯[�¿Yz��yu�Z·�U¹

yºp¯��#��zº� yu[�¿Yz��yu�Z·�OuyYu�yYz£��yu�²À´$°·
vd�Y�0º°³�¡Zº cY�LÈºs bº«Zo�¶º) uºº� 0º¯ �zº� Yvdº]Y�yu

b�Yy�b°��¶]�µv��zº�d´¯�iYºº¯Y�zº-Y�ayºº�²º¿Y�U�Z¿�¹
�º#�O�aºÀ³º-º·�aÇuZ�¯�{Y�v�Z]�/Y�¶]z��iYºº¯Y��ºº³ {Y

b�Yu�®À·Yºs�

��XX���: VVV  U�U�U�Ur 
��SS��XX��X:� VVVV  ����rU 

��KK��
�X:�

�
�X:�

V
�V�  ���r��r 

�ÏÏ�
�ÏÐ�
�ÏÑ�

½Y�¶]z��iº¯�{Y�v�]�yu��¿Yz��¶]��º]z¯�µyZd��b¯È��Zl´¿Y�yu

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             6 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÐÖ

bº�Y�~¿º³�z¿{Vb«Zo�/Yz]�UZ¿�O¹ b�Y�:rb�z��
¹ b�Y�{Z-�Zº¿ ¹ [M��Àºp¯�yu�Yy�/Y�¶]zº� iºº¯r¶]�µyZ�Y�
uyYu�b�Yy�Z¿�¹ �#�b°��¶]�iº¯�b)zo�bº¸k�yu�²¿Y�z]Z´]

®¿yYu�/Y�¶]z��iº¯�uºk¹�b«Zo�

�X:�
SSXX

VV
VV �rU

� �  �ÏÒ�

±Yºc�0¯�b«Zo�aÇuZ�¯�{Y�µuZ d�Y�¹ ¡º��¶«uZ�¯�¶��\ºÀ)zc�Zº]
uy¹M�b�u�¶]�z¿{�ayº��¶]�Yy�/Y�¶]z��iº¯�yZ�d³Y�b�z��

�%S����@%S�����%S���>�F: VVV �D��D���D 
�ÏÓ�

[M��Àººp¯�yu�iººº¯ yZºº�d³Y�/Yzºº] Zl´ºº¿Y yuEDU����%  ¹
� Dyu�¹{Z-��Àºp¯�%  ¹J Db�Y��¶)�¾cyº��yu

uº��¾�Z�^³Y�iº¯�(¿�uZl¿Y�¶]�zl´º¯ bº�Yy�¹ �º# �¿Yzº�
Z·�¶�t�¯�©º��yu�®)Zo�aÇuZ�¯�±Zº°¿y�zº¿x�Z³�zÀºÀ�c�±ºº#

b�Yu�®À·Yºs�v³Y�b]Zg�

V
V


 GFXGFX ¸̧¹

·¨̈©
§ UU�r ¸̧¹

·¨̈©
§ UU�r ³³ �ÏÔ�

±M�yu�¶º)Fbº�Y��Àºp¯�yu�aºº� b�zº��iº¯�(¿�/Yz]
¶«uZ�¯�{Y�µuZ d�Y�Z]�¾�Z�^³Y�ÏÔ�(À�¹zd³|¿M�¶«uZ�¯�¹

DD U
� U

�
V

V


 %3%3 �ÏÕ�

®¿y¹M�0¯�b�u�¶]�

¸̧
¸
¹

·
¨̈
¨
©

§
�¸̧¹

·
¨̈©
§

�U
�

�Dr �
D�D

 �%
%3

�
F�XX

�����

V

VV
�ÏÖ�

aÇuZ�¯�\À)zc�Z]�ÏÔ�¹�ÏÖ�b�Yu�®À·Yºs�
�S�S�X�IXX VVV r  � �ÐÍ�

¶)

°°
°
¯

°°
°
®



!�rU
�

d�¸̧
¸
¹

·
¨̈
¨
©

§
�¸̧¹

·
¨̈©
§

�
�

�Dr
 




D�D

r

V
VV

V

VY
�����

V

V
VV

SS�X:�
S3

SSS�%S
%3

�
F�

�S�S�X�I

�ÐÎ�

(¿���ºc�b«Zo�²¿Y��vd�Y�¡Z cY�LÈs�[Yºk�yu�¶)�¾cyº��yu
v]Z¿�¾¯��Z^cyY�b�Yy�¹ �#��¿Yzº� ¶º] ¾�Zº�^³Y�iºº¯�¶kºc

Yy���)�ª°pc�[M�±ºd��¶)�®À´)�¾¯��z��Zl´¿Y�yu�¶º) uºº�
yZº���yu�vº³Yºc�¾º¯ [M�¾º«¹�uyYvº³YS±M�Z]�z�Z´d¯�¶dÀ�³Yu�¹

¹v�Z]�¶dº�Yu�uººk��Àp¯�yu�LÈs��¿Yz��/Yz]�ayº��²¿Y�yu
b�Yu�®À·Yºs�[M�

R

Y
V
RVV

SS
�F

F
�

F�XX

U U
 

¸̧¹
·¨̈©

§ ��Dr �






�ÐÏ�

±M�yu�¶º)�U¹ z ��yZº���yu�[M�¶dÀº�³Yu�FyZ�d³Y�b�z��
b�Y�[M�yu�z ��yZ���yu�aº��®¿yYu�{Z-��Àp¯�/Yz]�

�
F�XX VV �Jr �

����S  U 
�ÐÐ�

�xo�Z]X¶«uZ�¯�{Y��ÐÍ�®¿yYu�
��XX��S�S�X�I�S�S�X�I UOUOOO  ���� �� �ÐÑ�
®À´)�¾¯��¿z�c�

�XX��S�S�X�I�S�S�X�I�S�) UOUUOO� ���� �� �ÐÒ�
¶«uZ�¯�¶�¿y�±uy¹M�b�u�¶]�Z]�z�Z´d¯�±Z°¿y�¶«uZ�¯�ªo�²¿Yz]Z´]

�3�)�bº�Y��®À´)�¾¯�µuZ d�Y�²cºÀ³�/yYz*c��¹y�{Y�Zl´¿Y�yu��
�]Zc�¢d�¯�v¿Z]�²¿Y�z]Z´]rI\�o�z]�Yy�3®¿y¹M�b�u�¶]��

°°¿

°°¾
½

°°¯

°°®


!�rU
r�r

d�¸̧¹
·¨̈©

§
�
�r

 
D�D�

r

V�VV

�VV

VY
�����

VV

SS
�X:�:�
F�X�:�:

SSS%S
%3

F
�

GS
GI �ÐÓ�

{Y�b�Y�ayZ^��yYz*c�®d¿yº.«Y�ayº��²¿Y�yu�
Q

�
�Q�Q

G3�3�G)
�3�)33 ¸̧¹

·¨̈©
§� � �ÐÔ�

À°tc�/Yz]¶À«¹Y�²�R�Suº°³�µuZ d�Y�z¿{�¶«uZ�¯�{Y�±Yºc�0¯��

UO
UOUOOUUO�R�

FF
FF�XX�FSFSS �

��� �ÐÕ�
b�Y�¹u�¶^cz¯�{Y��¹y�²º¿Y�¾º¿Yz.°·�yZ���²ÀÀ�c�Z]3yu�

¹ iYº¯Y�/º.«Y�±Yºc�0¯�¡º��/yYz*c��¹y�{Y�}Z°c�n���/¹y
c Yy�Z¸³M�ayv£�¹ �º³�²¿Yz]Z´]uz§�²ÀÀ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             7 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÑÍ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

Ó�j¿Zd³�
v���¹y�0¿YyZ)�±uYu�±Z�³�½Yzº]½uyu�¶«Z¤¯�²¿Y�yu�µv��¶WYyY�

uº��¾¯�¶dsYuz���¬dt¯�©Zh¯�¶��¾�yz]�¶]�b°�£�²¿Y�©Zh¯�yu
yu�±Z°¿y�uyYv³Zd�Y�¶¬X�¯�¹u�½Yz]��¹y�²¿Y�½uvº� j¿Zdº³ ©¹Y

{Zº- �Àºp¯�j¿Zd³�¢¿v�c�½Yz]�±Z¤¤p¯�z.¿u���ºc�¶º) �¿Zº¯
vº� µuZ dº�Y�½uvº�uº��¾¯�¶ºWYyY�bº�Y�µ�¾�yz]�¶]�¹u�©Zh¯

uyYu��Z�dsY�¾]M�¶]z��¶«º«�(¿�yu�µv��uZl¿Y�±Z¿zºk��v·
¾´À]��À��yu�½uv���¹y�²¿Y�¾¿Z³Yºc�¾�yz]�©Zh¯�²¿Y�¶ºWYyY�{Y

b�Y�±Z¿zk�yu�LÈs�¾ºoYº³�½{Z��¶À^��yu��¹y�²¿Y�Z¸d³Y�yu
uº��¾¯�¶d�z-�yZ)�¶]�[M�z¿{�yu�½¹z)�yZl ³Y�

Ó�Î�¬X�¯�[M��Àp¯�¶��yu�±Z°¿y�¶�{Z-�LÈs�
©Zh¯�¹u�¾�yz]�Z]�½uZ¸´�À���¹y�¾º¿YyZ)�b°º�£�²º¿Y�yu

uzÀ-�¾¯�yYz£�¢¿v�c�uyº¯�½{Z��¹u�¶]zº� ¶ºº«ºº«�uyº¯�²¿Y�yu
¶�p«�yu�a¹Z d¯�¶À«¹Y��¿Yz��yu�{Z-�¹ [M�W  �z��¹u�yu�

v³Y�¶dº�z-�yYzº£ ¶ºº«ºº«�}Z°c�n���±Z¯{�b�x-�Z]{Z��¹u�²À]
z�d´¯��Àp¯�¹u�yu�¾�Z�^³Y�¹ ½Y�¶]z��iYºº¯Y�¹ µuzº) bº)zo

v³ºº�¾º¯�±Z*¯Y�}Z°c�n����z��¹u�yu�¶À«¹Y��¿Yz��¶]�¶d�]
²ÀÀ�c�ª^£�b°�£�yu�µv��¶WYyY��]Y¹y�¶]�¶kºc�Zº] LÈºs �ºº£¹

uº��¾¯�¶]�¶)�¾cZ^�Zp¯�©º¬��v��{Y�aZ^�Zp¯�²¿Y�yuayº�
µv���º¿{ºc��Àºp¯�¹u�yu�bºsYº´*¿b�Y�µv��µuZ d�Y�v³Y��¿Yz�

uº��¾¯�¶d�z-�z�³�yu�z¿{�ayº��¶]�©¹Y�©Zh¯�½Yz]�¶À«¹Y�

°̄
°® !

�  �[����������������������
�[��������������8 �W

¹ [M��Àp¯�yu�½Y�¶]z��iº¯�(¿�yZ�d³Y�Z]�z�Z´d¯�¶À«¹Y��¿Yz��²º¿Y
b�Y�{Z-��Àp¯�yu�¾�Z�^³Y�iº¯�(º¿�ª*��yu�Ï�b�u�¶]�j¿Zd³

Ç �¹y�j¿Zd³�Z]�½uv��ªo�²º¿Y�{Y�µvº¯M¢À£u�ªo�¹ ,³Zc�½&³Yz-
�ª*º� yu�zº� �ºº�s��«Y��uº��¾¯�¶�¿Z¤¯�²¿Y�{Y�¶)�yº��±Z°·

¹ µv��¶^�Zp¯�¾]ºs�b£u�Z]�iYº¯Y�ªºp¯�bº�Y��tº�¯�ª*º�
b�Y�½&³Yz-Ç��¹y�Z]�¶^cz¯�®·�½uZ¸´�À���¹y�(Àº* c�ayvº£�

uº��¾¯�¶d�z-�z�³�yu�z¿{�ayº��¶]�¶À«¹Y��¿Yz��¹u�©Zh¯�yu�

°̄
°® !

��  �[�������������������������
�[�����������������8 �W

v]Z¿�¾¯�yZ�d³Y��Àp¯�¹u�yu�¾�Z�^³Y�iº¯�¹u�bº«Zo�²º¿Y�yu�¶]
�Àp¯�¹u�}Z°c�n���ay¹Zºl¯�yu�LÈºs ¶ÀºoZ³�(º¿ µ¹Èº�

uºº�¾º¯ ªÀ*º�c�¹ ©Zh¯�²¿Y�½Yz]�µv¯M�b�u�¶]�j¿Zd³�¶�¿Z¤¯
ª*��yu�¢Àº£u�ªºo ¹ ½&º³Yz-Ç��¹y�j¿Zdº³�Ð�µuYu��¿Z°³

b�Y�µv��] �¿Z¯�¶ÀoZ³�¹ {Z-�yu�LÈs�¶ÀoZ³²¿Y�yu�z ��yZ���Z
�¹y�j¿Zd³¹�¢À£u�ªºo j¿Zdº³ Zº] ¾º]ºs�yZÀº�]�¢]Zº�c�ª*º�

uyYu�½&³Yz-Ç�¾oYº³�v³Yºc�¾¯�µv��¶d�z-�yZ)�¶]��¹y�²¿Yz]Z´]
v´§�½{Z�«v¯�¾«º¤�¯�vo�Zc�Yy�±ºÀ�Zd¿¹Z)�¹ LÈs�

Ó�Ï�¾]M�¶]z��¶«º«�
º]M�¶]zº� ¶ºº«º«¾º¿¦uÇº��¶ºº«º«�½b�Y�§�z��¹u�{Y�¶
bº�Y�µvºº� u¹vº�¯�º¿ ¶ººº«º«��zº� zºº· yu�¦½Yzºº] z.ºº�o�

zÀ-�µ{Yvº³Y½�Z³yZ���¾uº��0¯�µuYu�yYz£�yZl ³Y�{Y��¶º«º«�²¿Y�yu
yYz£�¶º«º«�zº.¿u�b°º�£�yu�[M�¹ Z¸dº³Y�(º¿ yu�µzl ´º¯ µuZº¯

uzÀ-�0º¯�z�d´¯�¶º«º«�yu�µv��uZl¿Y�/Y�¶]z��iº¯�yZl ³Y�zgY�yu
Z¯�¹ {Z-��Àp¯�¹u�²À]�}Z°c�n���¹ ¶«º«�/Z¸dº³Y�Zº] ¹ µvº��¿

uz)�v·Yºs��´)�yv³Y�zº.¿u�/Z¸dº³Y�yu�uº��¾¯��z��Zl´¿Y�yu
®·�yZ���z��{Z-�µuºc�(¿�¶]�¾³M�ayº��¶º] µzl ´º¯ µuZº¯ ¶º)
uº��¾¯�z�³��z��¡YzdoY�v´¿Yz��{Y�¹ uºº�¾º¯ ª¿v^ºc ®ºlo�

º¯ yZ�dº³Y¾u¹y�º§Z¸d³Y�yu�yZ���¶½�³Y�v´³Z¯�¶]�¶º«º«¨iº¯�}Z
¹y�{Y�½Y�¶]zº�½º¿¦Yº·�ªºsYu�yu�yYºº¿u�¯Z.´·�¾§¶]�iº¯�¶

Z¸d³Y½¯ ¶«º«�¾±Z¯{�b�x-�Z]�~���¹ ¶d�Z¿��¿Y|�Y�±Z¸-Z³�v�y�
YyM�ayºº� ¶º]º§v]Zº¿ �·Z�Y µv°��b°�£�©Zh¯�²¿Y�yu½{Y�

Zº��½u¹vºp¯�b°�£�¹ [M��º�ºc�¶ºº«º«�½{Z-���ºc�±M�{Y�
µv��©Z�º�Yb�Y��¿Z¸«º¬��v´¿Yz��²¿Y�/{Z��¶À^��/Yz]�¾§yu�¶

Yu�v³yYu�yYz£�{Zº- �Àºp¯Yy½¶¬�Z��¨¿cyº��yu�µuº]�±Z�¾§¶
Z¸«º¬ºº�½ºº¿ Zºº] �¿Zºº¯ �Àººp¯�yu��ºº£Y¹�¦b^ºº�³+y|ºº] bºº]Zg�

º¯¾v³ºº��uYvº�c§Z¸«º¬��ªÎÍÍb�Y�uv��§uYv�c�²¿Y�{Y�¶Ñ
¹ {Z-��Àp¯yu�©º¬º�ÖÓ©º¬�v³º��0¯��£Y¹�[M��Àp¯�yu���¿Yz�

b�Y�z¿{�ayº��¶]�\Àczc�¶]�yZ���¹ b�z���¶dÀ�³Yu�¶À«¹Y�

°¿
°¾½°̄

°® dd
�d  

��
�

�W /[/���������������
/[�����������������������4

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             8 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÑÎ

2.5 5 7.5 10
X - AXIS (m)

0
1

60
32

0
4

8
0

P
re

ss
ur

e
(P

a)
*

10
5

����������«Y��[�
ª¨�Ï�¶�p«�yu�yZ����¿{ºc�W� �������� VHF©¹Y�±Z°¿y�¶¬X�¯�½Yz]�

�«Y�½&³Yz-Ç��¹y>7DQJ@[�Z]�z�Zo��¹yµv´´§�u¹vp¯>PLQBPRG@

��«Y�

-1 2 5 8 11
X - AXIS (m)

0
2

0
40

60

P
re

ss
ur

e
(p

a)
*1

05

�[�
ª¨�Ð�¶�p«�yu�yZ����¿{ºc�W� �������� VHF¹u�±Z°¿y�¶¬X�¯�½Yz]�

�«Y�½&³Yz-Ç��¹y>7DQJ@[�µv´´§�u¹vp¯>PLQBPRG@

¶§�����/�  ¹�����/�  uº��0¯�¶d�z-�z�³�yu�²À´$°·
� Jº� ¶dº�z-�zº�³�yu�b�Y�µv�½{z¯��¿Yz�Z¸d³Y�¹u�yu�¶]�

z¿{�ayº�b�Y
�X/[ �X�[

�     
yuº�¨ª�Ñ�/&³Yz-Ç��¹y�{Y�µv¯M�b�u�¶]�j¿Zd³,³Zc±Z�³
µuYub�Y�µvº�²À´$°·�Zd³�j¿uv���¹y�{Y�ª�Zo�½z�ZoZ]�

ª*��²¿Y�yu�¶�¿Z¤¯�½Yz]��¬dt¯�µv´´)�u¹vºp¯�¹u�{Y�µuZ dº�Y
uººº�0ºº¯ ¶ººWYyY�Z¨ºº�Y�²ºº¿Y�yu�yu�yZºº���©¶ººº«ºº« ©ººº�yu�

¶ºº�p«�������W  yZººl ³Y�{Y�~ºº�bºº�Y�µvºº� µuYu�±Zºº�³�
½&³Yz-Ç��¹y��Ès�z]�b�Y��t�¯�ª*��{Y�¶)�yº��±Zº°·

±¹�µv´´)u¹vp¯��]Zc�{Y�µuZ dº�Y�Zº] zº�Zo��¹y��´)yv³Y�zÀ«
}Z°c�n���¹ {Z-�b°�£�yu�¶«º«�½Z¸d³Y�{Y�µv��~*�´¯�iYº¯Y

] ®)�®�y�¾º¬��Yy�¿Z°³�¾]ºt]�{Z-��Àp¯�yu�Z¸«º¬��uYv�c�±uº
vº·u�¾º¯��¿Y|�Y�Z]�¾.d�ºÀ�Z³�(À* c�ayv£�uº^º¸]�²ºÀ´$°·

b�Y�uº¸�¯�ª*��²¿Y�yu�¾]ºs�¶]�b£u�¶^cz¯�
ª¨º��Ò�«º«�½Z¸dº³Y�yu�yZº��º¶]z��¶[M�b°�£�yu�Yy�z]�

±Z¯{�\�o¾¯�±Z�³�v·u��iº¯�±vÀ�y�Z.´·�yZ���~«Z��²À«¹Y
½Z¸dº³Y�¶º] ½Y�¶]zº�«º«ºº¾¯�v¿v��¶v¿M�{Y�iº¯�²d�-z]�{Y�~�

«º«�½Z¸dº³Yº¾¯��·Z§�yZ���¶v]Z¿¶]z��iº¯�µyZ]¹u�±vÀ�y�Z]�¹
«º«�½Z¸d³Y�¶º]º¾¯�v¿v��yZ���¹u�~«Z��¶{Y�Zc�b§zo�²¿Y�¹ v¿M
²ºd�y�²ºÀ]¶¯YuY�½Y�¶]z��iº¯�ª¯Zº§¾¯v]Z¿�b�Y�¶kºc�\«Zk�

¿Yz��yu�b�Yy�/Z¸d³Y�²À�¯�0º³Z¯{�/Zº·¶¬º�Z��yu�¶º)LÈs��
uzÀ-�0¯�yYzº£�/&³Yz-Ç��¹y�/Yz]�ª�Yº��²¿Y,³Zc¶]��¹y¹�

b�Y�±Z�º*¿�@Z^¿z¤c�µvº� ¶d�zº- yZ)�µv��uZl¿Y�LÈºs 0oYº³

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                             9 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÑÏ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

0 0.07 0.14 0.21 0.28
X - AXIS (m)

0
16

0
32

0
48

0
P

re
ss

ur
e

(p
a)

*
10

5

��«Y��[�

0 0.07 0.14 0.21 0.28
X - AXIS (m)

0
16

0
32

0
48

0
P

re
ss

ur
e

(p
a)

*
10

5

0.07 0.14 0.21
X - AXIS (m)

0
16

0
32

0
48

0

P
re

ss
ur

e
(P

a)
*

10
5

��i��u�
ª*�Ñ�¶�p«�yu�¶«º«�©º��yu�yZ����¿{ºc�W ���������«Y��[ ,³Zc�/&³Yz-Ç��¹y��©¹Y�¶^cz¯�Z]z�Zo��¹y

i�u uº¯�²À¯�µv´´)�u¹vp¯�Z]�z�Zo��¹y��¹y�zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��
yu��¹y�¹u�zº· ½Yz]�¶]z��¶º«º«�©º�yu�±Zº¯{�¶º] b^º�³

ª*��Ó�b�Y�µv��¶�¿Z¤¯�½&³Yz-Ç��¹y�j¿Zd³�²À]��ÈdsY
½Yz]�¶d�y�yZ)�¶]�©v¯�zgY�yu�vº³Yºc�¾º¯ zº�Zo�½zº¬¿¹Y��¹y�¹

vº�Z]�±ºÀº�Zd¿¹Z)�¾ºoYº³�ª*��Ô�¹u�²À]�}Z°c�n���ªp¯
¯ bÀ�£º¯�¹ �Àp¯v·u�0¯�±Z�³�±Z¯{�\�o�z]�Yy�½Z¸]z��iº�

ª*��¶��z·�yu�±Z*¯�¹u�²¿Y�uº��¾¯�µv·Zº�¯�¶º) ¶º³º-�±Zº°·
b�Y�±Z�*¿�@È¯Z)�

Ó�Ð�[M�z¿{�yu�yZl ³Y�
½Z¸�t]�yu�µv��µyZ�Y��¹y�{Y�µuZ d�Y�Zº] b°º�£�²º¿Y�yu
¶]�j¿Zd³�¶�¿Z¤¯�¹ [M�z¿{�yu�yZºl ³Y�¶¬Xº�¯�¾º�yz]�¶º] ¾º¬^£

Zdº³ ¾ºsz]�Zº] µvº¯M�bº�ubsYuz��®À·Yºs�uºkº¯�j¿�²¿Y�yu
{z¯�z·�yu�±Z°¿y�¶¬X�¯�ªo�¶]�ª^£�½Z¸dº«Zo�ªhº¯ |Àº³ ¾º�yz]
Yz¿{�uº��¾¯�¶dsYuz��½¹z§�aZ�dt¯�yu�yZ]�²º¿Y�¾º«¹�¾«º¬º�

v³Y�½¹z§�b«Zo�²¿Y�yu�µv¯M�v¿v��iYº¯Y�¾�yz]�²¿Y�yu�²¿Yz]Z´]
z¿x�Z³�[Z´dkY�½¹z§�b«Zo�½Yz]�±Z°¿y�µv´´§�ªo�¦º¿ uººk¹

bº�Y�]b�Y�µv�³�¶WYyY�±º´)Zc�½Y�µv´´§�ªo�²À´#�uºk¹�²¿Y�Z�
¶«uZ�¯�ªo�v��µyZ�Y�®)Zo�aÇuZ�¯��t]�yu�¶º§ yºº� ±Zº°·
aÇuZ�¯�yu�¶°�#�¶¬°k�uZl¿Y�f�Z]�½¹z§�µZ.dº�u�yu�®§Zºo
¶kYº¯�ª¨º�¯�Zº] Yy�aÇuZº�¯�µZ.dº�u�ªºo ¶º§ vº� vºº·Yºs

uzº§ vº·Yºs�®À�¤c��¹y�(°)�¶]�¶°º�#�aÈºº°k�Zlº´º¿Y�yu
z�YZ·yºcY@Ô>v³º��¾¯�¶�Z�Y�ª^£�/v�]�(¿�/uvº� ªºo ¶]�/Yz]�

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            10 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÑÐ

��«Y�

�[�
ª*�Ò��«Y�±Z¯{�\�o�z]�¶]z��¶«º«�/Z¸d³Y�yu�yZ����[ ,³Zc�/&³Yz-Ç��¹y��zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��¹y�

¿Z¸«º¬��v´º¿Mz��²º¿Y�/{Zº�¶À^º�¾§v³yYu�yYz£�{Z-��Àp¯�yu�¶
YyYu½¶¬º�Z��¨¿u µuºº] ±Zº�cyºº� y¾º§Z¸«º¬º� ¶½yu��£Y¹�

¿ Z]�[M��Àºp¯¦b^�³¯ +y|]�b]Zg�¾v³º���uYv�c§Z¸«º¬��ª
ÏÍÍÍbº�Y�uvº�º§uYv�c�²¿Y�{Y�¶ÎÍÍÍ¹ {Z-��Àp¯�yu�uv��

v³º��0¯��£Y¹�[M��Àp¯�yu�¶Àº¤]�¶«Z¤¯�²¿Y�yu�¶§�½Y�¶�«Z�¯�yu
yZ���yu�¶À«¹Y��¿Yz��yu�{Z-�¶d�z-�ayºº��3¹½Z¯u�7Z]�

½¹z§��Z�º��5yu��¿Z¯�{Y�½¹z§�½Z���¦¿���ºc�¶§�b�Y�
b�Y�µv��Yvk�z �°cY�yZº����z��|À³�Zl´¿Y�yu�¶)�uº��¶kºc

z�³�yu�¡YzdoY�v´¿Mz��¹ b�Y�¾³M�ayº��¶º] yZºl ³Y�uºº�¾º¯
uº��¾°³�¶d�z-�©¹vk�yu��¿Z¯�¹ {Z-�¶À«¹Y��¿Yz��Î�µuYuµv�

�kz¯�yu�µv��¶d�z-�z�³�yu��¿Yz��Z]�z�Z´d¯�¹ b�Y@Ö>b�Y�
½Yzºº]0ºº¬^£�j¿Zdºº³ Zºº] zºº�Zo�/uvºº� ªººo j¿Zdºº³ ¶ºº�¿Z¤¯�

µuYu�±Z�³�v�]�±¹v]�ayº��¶º] 0º«Z.#�¹ b�zº� /Z·zÀºÀ�d¯
vº³Y�µvº��½Yzº]b�z��±uzº§ vº�]�±¹vº]b�z��b^�³�{Y¶]�

�¿Z¯�±¹yu�aº��b�z�VHFP����F�  Y¾¯�µuZ d�uº�¹
½Yz]�¿Z¯�¶À«¹Y�0«Z.#�¶]�0«Z.#�b^�³�{Y�0«Z.#�±uz)�v�]�0]

�� P
NJ���� U�

\¿Yzºº� bººÀc�bºº«Zo�¶ººº«uZº�¯�{Y�µuZº dºº�Y�ayººº� yu
EDU��������%  ¹��� D{Z-�[Z^o�±º¯YzÀ��©ZÀ��/Yz]�

uº��¾¯�µuZº d�Y�jº¿Zd³�|À³�Zl´¿Y�yu¹ µv��Zl³Y�yZ)�{Y�ª�Zo

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            11 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÑÑ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

��«Y�

�[��i�
ª*�Ó�¶]z��¶«º«�yu�±Z¯{�©º��yu�µv��uZl¿Y�LÈs�0oYº³�

�«Y�[ ,³Zc�/&³Yz-Ç��¹y��i uº¯�²À¯�µv´´)�u¹vp¯�Z]�z�Zo��¹y��zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��¹y�

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            12 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÑÒ

��«Y�

�[�

�i� ª*�Ô�}Z°c�n���bÀ�£º¯���#�b°���s�/Y�¶]z��iº¯�bÀ�£º¯�¹�b�Yy�b°���s� �«Y�[ ,³Zc�/&³Yz-Ç��¹y���Zo��¹y�i uº¯�²À¯�µv´´)�u¹vp¯�Z]�z�zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��¹y�
©¹vkÎ�[M�z¿{�yZl ³Y�yu�¶À«¹Y��¿Yz��

P���5�  µzl ´¯�µuZ¯��Z��
DWP����3J  {Z-�¶À«¹Y�yZ��
VHFP�8J  {Z-�¶À«¹Y�b�z�

�J P
NJ���� U - ¶À«¹Y�0«Z.#{Z
.����7J  {Z-�¶À«¹Y�/Z¯u

��� J µ&¿¹�/Z¯z-�b^�³
DWP�3O  �¿Z¯�¶À«¹Y�yZ��

VHFP�8O  �¿Z¯�¶À«¹Y�b�z�
�O P

NJ���� U �¿Z¯�¶À«¹Y�0«Z.#

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            13 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÑÓ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

��«Y�

5DGLDO 'LVWDQFH �IW�

9H
ORF

LW\

� ��� ��� ��� ��� �
�

����

���

����

���

����

���

�[�

5DGLDO 'LVWDQFH �IW�

9H
ORF

LW\

� ��� ��� ��� ��� �
�

����

���

����

���

����

���

�i�
ª*�Õ�¤³yu�b�z���¿{ºc�¶�p«�yu�©ZÀ���¬dt¯��ZVHF����W P yZl ³Y��¹z��{Y�~��

�«Y�[ 0$)º)�¹ ²#���ºc�µv��Zl³Y�yZ)��i uº¯�²À¯�µv´´)�u¹vp¯�Z]�z�Zo��¹y��zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��¹y�

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            14 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐÎÑÔ

��«Y�

5DGLDO'LVWDQFH�IW�

'H
QVL

W\

� ��� ��� ��� ��� �
���

���

���

���

�

���

���

���

�[�

5DGLDO'LVWDQFH�IW�

'H
QVL

W\

� ��� ��� ��� ��� �
���

���

���

���

�

���

���

���

�i�
ª*�Ö�¶�p«�yu�©ZÀ���¬dt¯��Z¤³yu�0«Z.#��¿{ºc�VHF����W P 

�«Y�[ 0$)º)�¹ ²#���ºc�µv��Zl³Y�yZ)��i uº¯�²À¯�µv´´)�u¹vp¯�Z]�z�Zo��¹y��zÀ«�±¹�µv´´)�u¹vp¯�Z]�z�Zo��¹y�

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            15 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


ÎÑÕ©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ

5

3U
HV
VX
UH

� � � � �

���

���

���

���

W ���� PV
W ���� PV

W ���� PV
W ���� PV

W ��� PV W ��� PV

ª*�ÎÍ�[M�z¿{�yu�½¹z)�yZl ³Y�¶À«¹Y�aZ�p«�yu��Àp¯�¹u�}Z°c�n���¹ ½Y�¶]z��iº¯�²À]��´)yv³Y�{Z��
v���t�¯�½Z¸³Z¯{�yu�Yy�}Z°c�n���bÀÀ�£º¯��]z¯�b¯È�v·u�¾¯��¿Z°³�µ

²#�¹u�¶^cz¯��¹y�{Y�ªº�Zo�j¿Zdº³ÎÒ@Ö>0«º¬��z¿{��¹y¹�
0º$)º)ÎÓ@ÎÍ>/Z¸¬*��yu�¶º�¿Z¤¯�½Yzº]�Õ�¹�Ö�¶�p«�yu

VHF����W P bº�Y�µvº� µuy¹M��Z¸¬*��²¿Y�yu�¶)�yº��±Z°·
z.¿v°·�Z]�Z¸¬*��¶°·�yu�¾«Z.#�¹ b�z���¿{ºc�uº��¾¯�µv¿u

o �¹y�¾º«¹�v³yZ-{Zº�¶d�³Yºc�½zd¸]�(À* c�ayv£�Zº] zº�Z
v´§�zÀt�c�Yy�/Y�¶]�z��iº¯�b�Y�

ª*��yu�µv¿v��²¿Y�½vº�]�¾º*¿|À��½Zº·uYvsy�ÎÍ�±Z�³
bº�Y�µvº� µuYu�²¿Y�b�Y��t�¯�ª*º� {Y�¶º) yºº� ±Zº°·

iº¯�(¿¹��¿Z¯��Àp¯�¶]�½Y�¶]z��iºº¯ (º¿ yZº�d³Y�Zº] v´º¿Yz�
uº��¾¯��¹z��[Z^o�yu�¾�Zº�^³Y�z¯�{Y�¾�Z�^³Y�iº¯[Z^o�|)

b)zo�Yuvl¯��Àp¯�¹u�}Z°c�n���b°��¶]�¹ µv��~*�´º¯
v´*À¯�PV����W  ��iº¯�²¿Y�}Z°c�n���Z]��´)yv³Y�zgY�yu

b¿Z¸³�yu�¶)�µv��~*�´¯�¾°)Yzc�iº¯�(¿�ayº��¶]�¾�Z�^³Y
uººº�¾ºº¯ zºº�d´¯�[Z^ººo yu�½Y�¶]zºº� iººº¯ (ºº¿ ayººº� ¶ºº]

�PV����W  ��z��iº¯�²º¿Yµv��~*�´¯�[Z^o�|)z¯�{Y�½Y�¶]
v´º)¾º¯ �´º)yv³Y��Àºp¯�¹u�}Zº°c�n�º� Zº] ¹�²¿Y�zºgY�yu

z.¿u�½Y�¶]z��iº¯�¹ [M�yu�¶¿º³Zg�½Y�¶]z��iº¯�(¿��´)yv³Y

uº��¾¯�zº�d´¯�{Zº- yu�PV���W  ��[Z^o�v�y�Z]�v´¿Yz��²¿Y
yu�½zd À���iYº¯Y��´)yv³Y�z·�yu�¹ µvº� yYzº*c�aZº��u�¶º]

�uº��¾¯�uZl¿Y�©ZÀ��¹u�'zd�¯�ª��

Ô�/zÀ-�¶lÀd³�
v´#�½Z¸³Z¿zk�¾�yz]�½Yz]�½uv���¹y�(¿�¶«Z¤¯�²º¿Y�yu

v���Yv]Y�½z¬¿¹Y�/Z·�¶*^��½¹y�z]�z¿x��®)Yzºc ¾«ZÀº��¾¿Z³Yºc
yu�¾�Zºº�^³Y�¹ /Y�¶]zºº� iYººº¯Y yZºº�d³Y�¾ºº�yz]�yu��¹y�²ºº¿Y

v��µuYu�±Z�³�©Zh¯�v´#�¶WYyY�Z]�¾«ZÀ��v´º# ½Z¸�Àºp¯�¯¶�¿Z¤
(À* c�ayv£�¹ ¾¿Z³Yºc�±Yz.¿u�j¿Zd³�Z]�µvº¯M�bº�u�¶º] j¿Zdº³

v·u�0¯�±Z�³�0¬^£�/Z¸�¹y�¶º] b^º�³�Yy��¹y�²º¿Y�²À´$°·
zgY�yu�LÈs�¾oYº³�uZl¿Y�±Z*¯Y�¾´À]��Àº� ¶º] yuZº£ �¹y�²º¿Y

b�Y�©º^£�ª]Z£�\¿z¤c�Zº] ±ºÀº�Zd¿¹Z)�µvº¿v��¶*´¿Y�¶]�¶kºc�Z]
¯ �Àp¯�¹u�yu�aÇuZ�¯��¹y�²º¿Y�yubÀ¬]Z£�v³º��0¯�ªo�Y|l

yZ�d³Y�{Y�y¹u�±Yv´#�/v�]�v´º# /Z¸dº«Zo�¶º] vdº¯ ²º¿Y�®Àº°�c
b�Y�0�yz]�bpc�¹ b�À³�

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

                            16 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÐ
ÎÑÖ

¶¯Z³�µ%Y¹
�� .LUNZRRG�± %HWKH
�� 3HQQH\�'DVJXSWD
�� &ROH
�� )ORUHV
�� *OLPP
�� 7DQJ
�� 5LHPDQQ�SUREOHP
�� IURQW�WUDFNLQJ

�� &ODUN
��� 7DLW
��� *RGXQRY
��� 9DQ�± OHHU
��� PLQ�± PRG
��� PRQRWRQL]HG�FHQWHUDO�GLIIHUHQFH
��� &KHQ
��� &RFFKL

�kYz¯
�� .LUNZRRG�� -��*��� DQG�%HWKH��+��$��� ³%DVLF� SURSDJDWLRQ

WKHRU\�´�265'���SS����������������
�� 3HQQ\��:�� *�� DQG� 'DVJXSWD�� +�� .��� %ULWLVK� 5HSRUW�

5&�����������
�� &ROH��5��+���8QGHUZDWHU�H[SORVLRQ��3ULQFHWRQ�8QLYHUVLW\

SUHVV��3ULQFHWRQ������
�� )ORUHV�� -��� DQG� +ROW�� 0��� ³8QGHUZDWHU� ([SORVLRQ� LQ�

6KDOORZ�:DWHU�´�-�&RPSXW��SK\V���9RO������SS����������
�����

�� 7DQJ�� +�� 6�� �� DQG� +XDQJ�� '��� ³$� 6HFRQG� � 2UGHU�
$FFXUDWH�&DSWXULQJ�6FKHPH�IRU���'�,QYLVFLG�)ORZV�RI�
*DV�DQG�:DWHU�ZLWK�9DFXXP�=RQHV�´�-��&RPS��3K\V���
9RO�������SS���������������

�� &ODUN�-��)���.DVVR\��'��� DQG�5DQG�5LOH\��1���³2Q� WKH�
'LUHFW� ,QLWLDWLRQ� RI� D� 3ODQH� 'HWRQDWLRQ� :DYH�´�
3URF�5�6RF�/RQGRQ�$��9RO������SS���������������

�� 9DQ�/HHU��%���³$�VHFRQG�RUGHU�PHWKRG�IRU�LQYHVWLJDWLRQ
VKRFN�ZDYHV�´�-��&RPSXW�3K\V��9RO������SS�����������
�����

�� 5�-�� /HYHTXH�� 1XPHULFDO� 0HWKRG� IRU� &RQVHUYDWLRQ�
/DZV��%LUNKDXVHU�9HUODJ�������

�� &KHQ�� 7�� -��� DQG� &RRNH�� &�� .��� �$� QHZ� DYHUDJLQJ�
VFKHPH� IRU� WKH� 5LHPDQQ� SUREOHP� LQ� SXUH� ZDWHU���
0DWK�� &RPS��0RGHOOLQJ�� 9RO�� ���� 1R�� ��� SS��������
�����

���&RFFKL�� -�3��6DXUHO�� 5��� ³$�5LHPDQQ� 3UREOHP�%DVHG�
0HWKRG� IRU� WKH� 5HVROXWLRQ� RI� &RPSUHVVLEOH�
0XOWLPDWHULDO� )ORZV�´� -�&RPSXWDWLRQDO� 3K\VLFV��
1R������SS���������������

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
87

69
8.

13
83

.2
3.

2.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

7-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dorl.net/dor/20.1001.1.22287698.1383.23.2.10.8
https://iutjournals.iut.ac.ir/jcme/article-1-323-fa.html
http://www.tcpdf.org

