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�b�Zº� ÎÏ ©vº¯ ¶º] ®¦zºº-¾d³Z� ¶k°®�ÕÍ ÄZ¯®�°®�À¡�À®z§
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�vºº�Z]¾¯ ;� ¶º] ;� ±¦�²Zº¯ºÀ] °®��º¿¦|�¦�Ä¦zº] ±ZºÀ³ ®°ºº¯
n�ºº� °®�²¨³¦®�Àº¯±¡�±¦�Á®Z d�¦�Z] Z·²À.³ZÀ¯ `�¿Z¤¯ �²À´#®·

�b�¦�¶d�z- ©°º� 6366 Ä°Z¯¡�°¦|�¦¿z³ ¦°§ Z] �Ò
j¿Zd³

bº�§ �ºÀp¯ °®�Ávºº� b�§ ~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k
¶º] ¾¿¦±bº�À§ À¦°Â® °®�Â�|^ºº� ,³°�¶] ¾Â¦�¶d · Â®�°®��v«º]

��Ï Á°Z.³��v�¾¯ z·Z� |¯z£ ,³°
¶ºº§ v·®¾¯ ÀZ�³ �¶d · Â®�©v¯ °®�¦^¬k ²¿¦�v�°�¾�°z]
ÀZººº¯±�±¦�®ººl´� ±Â°�Zºc ¾º�¿Â°�½zºpd¯ ÄZ·¾º¬� ¾³¦Â¦z�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
81

.6
.2

.1
7.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

1-
28

 ]
 

                             3 / 12

https://dorl.net/dor/20.1001.1.22518517.1381.6.2.17.1
https://jcpp.iut.ac.ir/article-1-186-en.html


ÎÐÕÎ ÀZd�]Zc ��¿Â®�Á°Z°� ��®�� v¬k ��¾�À^� �]Z´¯ Â�Ä±°ÂZ�§ Àº´� Â�¿º¬�
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~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k |¯z£ b�À§ ÄZ·¾º¬� Â�|^� ½zpd¯ zÀ� ÄZ·¾º¬� �|^� ¾�¿Â°�ÄZ·¾º¬� ®¦v�c ©¦zÀÀ�c �Î °¦®º°³
¶d · Â®�°®�v«º] b�§ �Àp¯ °®

�~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k °®�²Àd³¦|-Zd�¡�Â�¦�s Á®Z¯ À±Â�À¦|À¯ z] v«º] b�§ �Àp¯ z �� b�¬� zÀgPc �Ï °¦®º°³
�v�Z]¾¯ v«º] b�§ �Àp¯ °®�z �� b�¬� \¿z� \Àczc ¶] �b�¦°�¶] �# ±¦�|d³¦z� °®�®¦v�¦

®¦vºº�c ®l´� ±Â°�°®���Î °¦®º°³��b�¦�¶d�Z¿ �¿¦|�¦�ÀºÀ�Z]º¨³¦
jº´� ±¦�~º� �vÀºº�°�®ºs zh§¦vo ¶] ¾�¿Â°�½zpd¯ ÄZ·¾º¬�
�Á®ºº°³ �·Zº§ ¶ºº] ¸Âz� ¾�¿Â°�½zpd¯ ÄZ·¾º¬� ®¦v�c ±Â°
vººººÀ¿ººº¬°«Z� ¿z���¾´¬§ ¿z� ¶] |^� ÄZ·¾º¬� ®¦v�c µº� °®
®¦vºº�c ®¸ººº³ ±Â°�°®��®zº§ �º¿¦|�¦�¶º] ¸Âzº� ��3DOPHORLG�
�vÀºº�°�zdÀ«¾¬À¯ z· °®�¾º¬� Ï�Ô�ÎÍÒ `´À�À] ¶] |^� ÄZ·¾º¬�
¿Zl³¦zº� Â��Ï�Ò�ÎÍÒ ®¦vºº�c ¶] ®·®±¦Â®�±Â°�°®��À¡�¾Z^³®�¶] Â
±Â°�Zºc Â��®zº§ ¦vºÀ� �·Zºº§ zdÀ«¾¬À¯ z· °®�¾º¬� Ï�Ï�ÎÍÒ ¶]
°®���Î °¦®º°³��v³Z¯ ¾£Z] zÀÀ�c ÀÂv] ©°º� ²À°· ¶] ®·®°Z¸#

°®�¾º.³°�|º¯z£ bº�À§ ¾º¬ºº� "À· �b�§ ±Â°�ÎÑ ©v¯ ¾º�
±¦�Z·¾º¬º� ªºº§ ®¦v�c �²°� °®��v¿®z.³ Áv·Z�¯ b�§ �Àp¯

�®º°³ �·Z§ ¶] ¸Âz� ®·®�±Â°
zº] vºº«º] ¾º¿¦x� ¾º¬p¯ ©Z �� b�¬� �·Z§ zÀgPc `lÀd³
²º§º§ºcZº°· ¦^¬k °®�²ºÀd³¦|º-Zºd�¡�vºÀ«ººc Â�vº�°�À¦|ºÀ¯
¦ºº^¬k ¦º�s À±Â��b�¦�Áv� Á®°Â¡�Ï °¦®º°³ °®�~À«Z¿Âº¬�
>�Î��z ��@�ª¯Z§ ©Z �� Z] v«º] b�§ �Àp¯ °®�²º§º§ºcZ°·
ÄZº·°Zºº°Àc ±¦�zºd°§ ÄzÀ-®�# °º� ¶] �b�§ ÁZ¯ ¦¿ ±¦�~�
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������|^� ¦^¬k °®�²Àd³¦|-Zd�¡�vÀ«ºc Â�v�°�À¦|À¯ z] ©Z �� ®º^°§ Â�²¿±ºW¦��Ä°º� zg¦

ÏÍÔ

Î�ÔÓ��²ºÀd³¦|-Zdºº�¡�b�¬� ²¿zd�À] ��Î ¾Âvk��v³°¦®�°¦®¾´�¯
Â��¦º°³ °Çºº¯¾¬À¯ ÏÍ °Zº°Àc ¶º] ¶ººº]z¯ �¦�s ¨®Z¯ v�°®
°Zº°Àc ¶º] ¶ºº]z¯ �¦ºº�s ¨®Z¯ v�°®�Í�Ñ��À¡�b�¬� ²¿zd°§

�v�Z]¾¯ �v·Z���¦°³ ÀÂv]
À®zº¨³ »zº�¯ �¿¦zº� °®�¦ºº°³ �¬dt¯ ÄZ·b�¬� zÀgPc
ÀZº°· �®ºº] ¶ºº�oÈ¯ ª]Z£ |À³ ¦^¬k ²Àd³¦|-Zd�¡�À¦|À¯ z] z ��
À±Â��©Z �� ®º^³ �¿¦z� °®��®º�¾¯ Áv¿®�Ï ¾Âvk °®�¶§ ¶³º-
¦ººº°³ °Çºº¯¾¬À¯ ÑÍ Â�ÐÍ �ÏÍ ÄZº·°Z°Àc °®�¦º^¬k ¦º�s
¾º«Â��¶dº�¦v³ Ä°¦®¾ºº´�¯ »Èds¦��¦°³ ÀÂv]��v·Z� ¶] b^�³
ÄzººÀ-®�# °º� ¶] ¦^¬k ¦�s À±Â��°Çº¯¾¬À¯ ÒÍ °Z°Àc °®

�b�¦�Á®º] v·Z� Â�Z·°Z°Àc z.¿®�±¦�zd°§
°®�¦º^¬k ²ºÀd³¦|-Zdº�¡�À¦|Àº¯ �¿Zº¯±¡�²ºº¿¦�°®��²À´#®·
Zº·²À.³ZÀ¯ `ºº�¿Z¤¯ Z] �b�¦�Áv� ÄzÀ-Á±¦v³¦��¬dt¯ ÄZ·°Z°Àc
�²ºÀd³¦|-Zdº�¡�À¦|Àºº¯ ·Zp« ±¦�¶§ ®º�¾¯ Áv·Z�¯ �Ï ¾Âvk °®
°¦®¾º´�¯ ¦º°³ ÀÂvº] °Zº°Àc Zº] °Çºº¯¾¬À¯ ÏÍ °Zºº°Àc »Èds¦
¶] ¶º]z¯ \Àczc ¶] �¦^¬k ²Àd³¦|-Zd�¡�À¦|À¯ ²¿zcÇZ] �v�Z]¾°³
¶ºÀ¤] ¶º] b^º�³ ¶ºº§ �b�¦�¦°³ °Çº¯¾¬À¯ ÑÍ Â�ÐÍ ÄZ·°Z°Àc

�b�¦�zcÇZ] Ä°¦®¾´�¯ °º� ¶] Z·°Z°Àc
¶ºd · Â®�±¦�~º� ¶º§ ®ººº�¾¯ ¶�oÈ¯ Ð °¦®º°³ ¶] ¶kºc Z]
²¿zdº�À] Â�v·Zº� °Zºº°Àc °®�¦^¬k ¦�s À±Â�²¿zd°§ �b�§
¿ººº¬�¯ �²°� °®��b�¦�Á®º] ¦°³ »z�¯ °Z°Àc °®�¦�s À±Â
À±Â��º¿¦|�¦�f�Z] �Ä°º� v´³Z°· |À³ ²¿±ºW¦�»z�¯ ¶§ v¿®z-
¨®Zº¯ À±Â��²ººÀ´#®· �®º�¾¯ v·Z� Z] ¶�¿Z¤¯ °®�¦^¬k ¦�s
Â�²º¿±ºW¦�¿¢ºc °Z°Àc Â��¾¿Z¸´c ¶] ²¿±ºW¦�°Z°Àc °®�¦^¬k ¦�s

�v³°¦v³ Ä°¦®¾´�¯ ©ÂZ c z.¿v¨¿ Z] �Ò n�� °®��Ä°º�
\ººkº¯ �¦^¬k b�§ �Àp¯ ¶] ²¿±ºW¦�Â�¦°³ ¿¢ºc À®Â|�¦
Á®Zºº¯ Â®�²¿¦�¿¢ºc À®Â|�¦�zg¦�Â�Áv� ²Àd³¦|-Zd�¡�|d´�ºÀ] v¿v�c
¶º] Z¸º³¡�±¦�¦º¿ zº· À®Â|ºº�¦�±¦�zd�À] �²Àd³¦|-Zd�¡�¾.d�Z^³¦�z]
°ºº� ¶ºº] °Z°Àc ²¿¦�°®�²Àd³¦|-Zd�¡�¶§ Ä°º� ¶] �v�Z]¾¯ ¾¿Z¸´c

��Ð °¦®º°³��b�¦�¶d�Z¿ �¿¦|�¦�°¦®¾´�¯
¶º] ¶º]z¯ ÄZ·°Z°Àc ¶À¬§ °®�¶§ b�Z¿°®�À¦ºc¾¯ Ð °¦®º°³ ±¦
¶º] b^º�³ ²ººÀd³¦|-Zd�¡�ªÀ¨�c À¦|À¯ �²¿±ºW¦�Â�Ä°º� »z�¯

�²º°� °®��bº�¦�Ávº¿®z- zc®Zº¿±�ÄzºÀ-®º�# °ººº� ¶] v·Z�
°¦®¾ººº´�¯ �º¿¦|�¦�\ºkº¯ �bº�§ �ºÀp¯ ¶º] ¦º°³ À®Â|º�¦

�®®z-¾¯ |À³ ²¿±ºW¦�À®Â|�¦�¶] b^�³ ¦^¬k ²Àd³¦|-Zd�¡
¶] �b�§ �Àp¯ ¶] ²¿vÀd�À· À®Â|�¦�Z] �Äz.¿®��¿Z¯±¡�°®
¶º§ vº� ¿ºº¬�¯ �¾¿Zºd¨¿ À&Àº�§¦�¨vº´´§³º¯Zºs ¦ºº¿ À¦º´�
|À³ Â�¦^¬k ¦�s À±Â��¾º¬� ®¦v�c z] ÄzÀgPc "À· ²¿vÀd�À·
°Zº°Àc ²ºº¿¦�°®�¦^¬k v�°�v³Â°�Â��®°¦v³ ²Àd³¦|-Zd�¡�¾.d�Z^³¦
bºº�§ �Àp¯ ±¦�©Z �� ¶§ ¾¯Z.´· ¾«Â��v�Z]¾¯ v·Z� v´³Z°·
Â�Ávº� ¦º¿zpc b�zºº� ¶] ¾¿¦±b�À§ �®º�¾¯ »xo ¦^¬k
b�zº� Àvº� ¾ºº ´¯ Â�®®z-¾¯ v¿v�c |À³ ²Àd³¦|-Zd�¡�ªÀ¨�c
±¦�¾º�Z³ ¶º§ ��¿¦zº� ²º¿¦�bººpc �¾º¬� ®¦v�c ·Zp« ±¦��v�°
bº�À§ ªÀ¨º�c Ä¦zº] �Â®�¶ºº] Â®��¾�¿Â°�ÄZ·¾º¬� ÀvÀ^�#
�Ñ ¾Âvºk ¶º�oÈ¯ Zºº] ��Ñ Â�Ð ¾Âvk��®º�¾¯ ¶�oÈ¯ �b�¦
ÀÂvº] °Zº°Àc °®�²ºÀd³¦|-Zdº�¡�À¦|Àºº¯ ²¿zcÇZ] ¶§ ®º�¾¯ ¶lÀd³
�ÀºÀºº�Z]º¨³¦�ÀZ¯±��¿¦|�¦�Z] |À³ À¡�¶§ �v¿¡¾¯ b�®�¶] ©Z ��
Ñ ¾Âvºk ±¦�¶º§ ¶º³º- ÀZº°· �v]Zºº¿¾¯ �¿¦|�¦�°¦®¾´�¯ °º� ¶]
¶º] ²¿vÀdºº�À· À®Â|�¦��©Z �� ®º^³ �¿¦z� °®��®º�¾¯ ¶Z^´d�¦
²ººÀd³¦|-Zd�¡�ªÀ¨�c °¦®¾´�¯ �·Z§ f�Z] �¦^¬k b�§ �Àp¯
ÀÂvº] bº�§ �ºÀp¯ ¶º] b^º�³ �¿Â®�Â�¾Â¦�ÄZ·¶ººd · ¾� °®

�®®z-¾¯ ²¿vÀd�À·

fp]
�vº«º] b�§ �Àp¯ °®�~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k b�§ Z]
jº´� ±¦�~ºº� ½zpd¯ ¾�¿Â°�ÄZ·¾º¬� ®À�¤c ¶§ v¿®z- ¿º¬�¯
¾«º¬ºº� ®À�¤c ª°� �£ºc ±¦�~� ��Î °¦®º°³��vd�¿¦¾¯ ±Z] ±Â°
Â®�®ººkºº¯ ÄZ·¾º¬� �½zpd¯ ª¨� ¾�z¯ ®tc ÄZ·¾º¬� °®
½zºpd¯ zÀº� ÄÂzº§ ÄZ·¾º¬ºº� ¶] Â�ÁvÀ^�# z.¿v¨¿ ¶] Â®�¶]
°®�\º¬�¦��ª¨º� zÀºÀ�c ²º¿¦��vº´·®¾¯ ª¨º� zÀººÀ�c ,³°�|^�
ÄZ·¾º¬º� �²ºº°� °®��®zÀ-¾¯ ©°º� ®l´� Â�¿°Z¸# ÄZ·±Â°
¶º¯¦®¦�®ººs vº�°�¶º] ªÀ¨º�c ±¦�~º� �½zººpd¯ zÀ� ,³°�|^�
®¦vº�c ²d�ZºÀ³ �·Zº§ �v]Zº¿¾¯ �º¿¦|�¦�Z¸º³¡�®¦vºº�c Â�v´·®¾¯
¾�¿Â°�ÄZºº·¾º¬� Àv� \À§zc ¨°Â®�¾� °®�¦°�ª§ ÄZ·¾º¬�
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Î�°ZÀ�¯ »¦zp³¦�r °¦z¨c Ð ²À.³ZÀ¯��¶d · Â®�»z� °®�©Z �� ÀÂv] Â�Z] �v«º]
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°Z°ÀcÏ¦�s À±Â
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Ï�ÑrÍ�ÎÔE
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|¯z£ ÄZ·b�À§
Î�ÖÔrÍ�ÍÓD
|¯z£ ÄZ·b�À§
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Ï�ÏÔrÍ�ÏÒDE
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©Z �� ÀÂv] Â�Z] �v«º] b�§ �Àp¯ �¿¦z� °®�~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k °®�²Àd³¦|-Zd�¡�vÀ«ºc z] ²¿vÀd�À· zÀgPc �Ñ ¾Âvk

Î�°ZÀ�¯ »¦zp³¦�r °¦z¨c Ð ²À.³ZÀ¯��¶d · Â®�©v¯ °®
Ï¦^¬k ²Àd³¦|-Zd�¡�À¦|À¯

zdÀ« °®�¿z-¾¬À¯¾º¬� z· °®�¿z-º¨À� °Z°Àc
¾Â¦�¶d ·¿Â®�¶d ·¾Â¦�¶d ·¿Â®�¶d ·

�v·Z���v«º] b�§ �Àp¯
²¿vÀd�À· °Çº¯¾¬À¯ ÏÒ ��v«º] b�§ �Àp¯
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²¿vÀd�À·
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�®º] �zdÀ« °®�¿z-¾¬À¯ z ���¾º¬� z· °®�¿z-º¨À� z � z]¦z] �¿Z¯±¡�±Z�¡�°®�¦^¬k Äºdp¯ ²Àd³¦|-Zd�¡�À¦|À¯ �Ï

�Áv� »z�¯ ²¿±ºW¦�Â�¦°³ À¦|À¯ �~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k ²Àd³¦|-Zd�¡�Â�¦�s Á®Z¯ À¦|À¯ z] ²¿±ºW¦�Â�Ä°º� zÀgPc �Ð °¦®º°³
�b�¦�Á®º] ²¿±ºW¦�°Çº¯Âz¨À¯ Ï Â��v¿¦z¬§ ®¿v� °Çº¯¾¬À¯ ÐÍ \Àczc ¶]
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������|^� ¦^¬k °®�²Àd³¦|-Zd�¡�vÀ«ºc Â�v�°�À¦|À¯ z] ©Z �� ®º^°§ Â�²¿±ºW¦��Ä°º� zg¦

ÏÍÖ

�vºº·®¾¯ °�À¡�±¦�vº�] Â�®ºl´� ±Â°�°®�¶º§ �®º· Zº] ½zºpd¯
¶º§ �Z¸ºº³¡�Äv�] ®À�¤c Â�vÀ¿º¬°«Z� ÄZ·¾º¬� ªÀ¨�c Z] À¦ºc¾¯
�º^cz¯ �v³ºº�¾¯ Áv·Zºº�¯ b�§ �Àp¯ °®�®·®�±Â°�Zc >Çº°�¯

�b�³¦®
°®��¿Zº¯±¡�²º¿¦�°®�,º³°�|ºº¯z£ ÄZ·b�À§ Àv�³ ªÀ¨�c
�]Zº´¯ À®ºº] ¾�Zº§ z�Zºs ¶ºº] b�¦�²¨°¯ �±Â°�ÎÑ ©v¯ ¾º�
©vº� À®ºº^³ ®Zºº¿±��b�§ �Àp¯ z �� Â�©±¦�Á&¿Â�¶] �¾¿¦x�

�v�Z] �¿Z¯±¡�±Z�¡�°®�¾«º¬� ®§¦zc À®º] ®§ ²À´#®· Â�°º³
°®�¶º§ bºº�¦vÀ� ��Î ¾Âvk��Áv¯¡�b�®�¶] j¿Zd³ ¶] ¶kºc Z]
�ººÀp¯ ¶] ¦°³ À®Â|�¦��©Z �� Ä¦°¦®�v«º] b�§ �Àp¯ �¿¦z�
|d´ºº�ºÀ] Â�¦ºº^¬k ¦ºº�s À±Â��ºº¿¦|�¦�\ºººkº¯ �bº�§
°®�¦ºº^¬k ¦�s À±Â��¿¦|�¦��®º�¾¯ Z·¾º¬� °®�²Àd³¦|-Zd�¡
°®�®ºÀt� ¾d¬¨º�¦�¨°¦ºº¿®�ªÀ¨º�c ªºÀ«®�¶ºº] �Ä°º� °Z°Àc zg¦
±¦�¾º�Z³ zº°À¬�ººÀ] ¦º¿ ±¦�Á°¦ºº¿®�²º¿¦�¶ºº§ �v�Z]¾¯ Z·b�À§
�6SRURSROOHQLQ� ²ºÀ´«º�Â°º�º�¦�¿Zºº³ ¶] ÄvÀ¿º´cÂ°Z§ ©Z¤d�¯
¶º] °Çººº¯¾¬À¯ ÏÍ ®Âvo Zc ¦°³ À®Â|�¦���Ñ��b�¦�Áv� ¶dsZ�
¾º«Â��®ºº�¾¯ ¦^¬k ¦�s À±Â��¿¦|�¦�\kº¯ �b�§ �Àp¯
¦^¬k ¦�s À±Â��b�§ �Àp¯ ¶] ¦°³ °Çº¯¾¬À¯ ÒÍ À®Â|�¦
v·Zº� Â�Ä°ººº� zc²À¿Z� ¬º�� ¶] b^�³ Ä°¦®¾´�¯ °º� ¶] ¦°
Â�¾«º¬� zÀ¯ Â�áz¯ b¬� ¶] v¿Z� �z¯¦�²¿¦�¶d^«¦��v·®¾¯ �·Z§

�v�Z] ¦^¬k °®�b�À§ ªÀ¨�c ±¦�ÄzÀ-º¬k
¦º�s À±Â�vºÀ«ºc zºº] ¦°³ °Çº¯¾¬À¯ ÏÍ Â�Õ ÄZ·b�¬�
\ººkº¯ ®°º¯ Â®�z· °®�¶§ Ä°º� ¶] �Á®z§ ª°� ÀZ�¨¿ ¦^¬k
°Çºº¯¾¬À¯ ÏÍ bºº�¬� ¾«Â��v³¦Áv� ¦^¬k ¦�s À±Â��¿¦|�¦
®Zl¿¦�Ä¦z] >ÇZ°do¦�¶§ �b�¦�Á®º] zczgR¯ ²Àd³¦|-Zd�¡�vÀ«ºc Ä¦z]
bº�¬� ¦zºº¿±��®°¦®�Äzd�À] ©°Âz� ¦^¬k ²¿¦�°®�Ä°º� �´c
®Zºl¿¦�¦º^¬k ²º¿¦�°®�Äv¿vºº� À¦v´# �´c ¦°³ °Çº¯¾¬À¯ Õ
¶] zl´¯ ¶§ �¦°³ b�¬� ²¿zd¸] ¶´À¯±�°®��¾¬§ °º� ¶] �v´§¾°³
°®�²ºÀd³¦|-Zdº�¡�bºº�¬� ²¿zd�À] Â�¾«º¬� zÀ¯ Â�áz¯ ²¿zd°§
zº�³ »Èºds¦�ÀZ-vº´·Â&� ÀZººÀ¯ �®º�¾¯²º§º§ºcZ°· ¦^¬k
©ÂZ d¯ ªÀ«®�¶] �z�³ »Èds¦�²¿¦�>ÇZ°do¦���ÎÒ Â�Ó��®°¦®�®ºkÂ
Zº¸³¡���ºc Á®Z d�¦�®°º¯ ¦^¬k ¶¿º� |À³ Â�b�§ �¿¦z� À®º]

�v�Z]¾¯
¿¢ººc zºg¦�¶º§ ®ºº�¾¯ �tºº�¯ �Ï Â�Î ¾Â¦vk ¶] ¶kºc Z]
zºº· zg¦�±¦�zd�À] �²Àd³¦|-Zd�¡�|d´�ºÀ] z] Ä°º� Â�©Z �� ®º^°§
°®�¦º^¬k ¦º�s À±Â�¶º§ ²ºº¿¦�Z] �b�¦�¾¿Z¸´c ¶] Z¸³¡�±¦�¦¿
ÐÍbº�¬� Zº] Ä°¦®¾º´�¯ ©ÂZºº c �¦°³ °Çº¯¾¬À¯ ÑÍ b�¬�
ÑÍ °Zºº°Àc °®�²ººÀd³¦|-Zdººº�¡�bº�¬� ¾º«Â��®°¦vº³ °Çºº¯¾¬À¯
ÐÍ °Zººº°Àc ¶º] b^º�³ Ä°¦®¾º´�¯ °ºº� ¶º] �¦º°³ °Çºº¯¾¬À¯
zºº] ÀÂ|�¦�®Z¿±�Ä°º� ®Â°¾¯ ¾Z°do¦��v]Z¿¾¯ �·Z§ °Çº¯¾¬À¯
|À³ ²Àd³¦|-Zd�¡�|d´�ºÀ] ±¦�ÄzÀ-º¬k \kº¯ �¾«º¬� zÀ¯ Â�áz¯
¾º³¦ºs®· À¦°Zº¨°· Â�¾º�Z¿Z]º§ j¿Zººd³ Z] \¬�¯ ²¿¦�¶§ �®º�]

��ÏÑ��®°¦®
Zº] ¦º°³ �º´c ¶º§ ¾ºº¯Z.´· �²Àd³¦|-Zd�¡�vÀ«ºc ¾¿Z¸³ Á®±Z]
�ºº´c �¾¿º� ±¦���ÎÑ��b�¦�zd�À] �v�Z] Á¦z°· °º³ v¿v� �]Zc
Â�bººº�À§ ªÀ¨º�c vº³¦ºc¾¯ ²º§º§ºcZº°· ¦º^¬k °®�¦º°³
±¦���ÏÑ��vº´§ ¦º¿zpc ¾¨¿°Zººc °®�¾do ¦°�²Àd³¦|-Zd�¡�|d´�ºÀ]
ÄZººº¤«¦�Ä¦zº] ¾�Zº�ds¦�®dº�À� ¦º¿ ®°¦®�¾Zº°do¦��Â°�²º¿¦
¦ºº°³ ��ºc ¶§ v�Z] ¶d�¦®�®ºkÂ�²º§º§ºcZ°· °®�vÀ¿º´cÂ°Z§
±¦�¾ºsz] °®�¦º°³ �º´c ¶º§ Ávº� �tºº�¯ �®º�¾¯ ¦¿zpc
À¦|Àº¯ ��'XQDOLHOOD� ÈÀ«Zº³Â® |^º� ¦ºº^¬k ¶¬°k ±¦��Z·¦^¬k
vº·®¾¯ �º¿¦|�¦��ºÀp¯ ¶ºº] ¦°�À¡���®�Â�¾¬s¦®�vÀ�¦�¦¿|À�]¡
À¦ººº´� ¶] �vÀ�¦�¦¿|À�]¡�¶§ b�¦�Áv� �t�¯ �ÁÂÈ� ¶] ��Ô�
Â�²º§º§ºcZº°· ¦º^¬k ¾º¿¦±bt¿°�°®�¾·ZºÀ- Àººº¯°º· ¦¿
®°¦®��ºº¤³ À¡�°®�²Àd³¦|-Zd�¡�|d´�ºÀ] Â�b�À§ ªÀ¨�c ¦¿zpc
vºÀ«ºc `�º�¦Â�¶ºº] �¦°³ �´c ¶§ ®°¦®�¾Z°do¦��Â°�²¿¦�±¦���ÏÎ�
|d´º�ºÀ] Â�bº�À§ vºÀ«ºc |Àº³ ¦º^¬k ²º¿¦�°®��vÀºº�¦�¦¿|À�]¡
v´¯±ZºÀ³ ¸ºº�º¯ ²º¿¦�¶ºd^«¦�¶º§ �v¿Zºº°³ ¦¿zpc ¦°�²Àd³¦|-Zd�¡
¶] �²¿±ºW¦�¶§ b�¦�Áv� �t�¯ �ÁÂÈ� ¶] �b�¦�zd�À] ¾�°z]
¶º§ ��ÏÍ��vº´§¾¯ ªºº°� ¾¿Zd¨¿ À&À�§¦�¨v´´§ vÀ«ºc ¦¿ À¦º´�
¶º] °Zº°Àc ²ºº¿¦�zg¦�°®�¦°�²Àd³¦|-Zd�¡�|d´�ºÀ] ¦¿zpc \¬�¯ ²¿¦

�v´§¾¯ ¶Àkºc ¾]ºs
zÀgPºc ²ºÀd³¦|-Zdº�¡�vºÀ«ºc z] |À³ b�§ �Àp¯ ©Z �� n��
Â�¾¿¦±bºº�À§ °®�ÄzºgR¯ ª¯Zº� ©Z º�� ®ºº^°§ Â��®°¦x-¾º¯

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
81

.6
.2

.1
7.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

1-
28

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.22518517.1381.6.2.17.1
https://jcpp.iut.ac.ir/article-1-186-en.html


ÎÐÕÎ ÀZd�]Zc ��¿Â®�Á°Z°� ��®�� v¬k ��¾�À^� �]Z´¯ Â�Ä±°ÂZ�§ Àº´� Â�¿º¬�

ÏÎÍ

²º§º§ºcZºº°· |^º� ¦º^¬k °®�²ºÀd³¦|-Zdº�¡�|d´º�ºÀ] v¿vº�c
bºº�¦�z.¿®�ÀZ-v´·Â&� ³°¦|- Z] ¢]Z�¯ ¶lÀd³ ²¿¦�¶§ �v�Z]¾¯
¶º§ vº´·®¾¯ ¾Zº°do¦��ÎÍ��À¦°Zºº¨°· Â�ÀZ� �²À´#®· ��Ð Â�Ï�
¾¿Zºd¨¿ À&Àº�§¦��¦º^¬k ²º¿¦�°®�©Z ºº�� ®º^°§ �¿¦z� bpc
¾Â¦vk��Áv¯¡�b�®�¶] j¿Zd³ ¶] ¶kºc Z] �ÁÂÈ� ¶] �®º�¾¯ vÀ«ºc
ÄÂZººo bº�§ �ºÀp¯ �¿¦zº� °®�¶º§ ®ºº�¾¯ ¿ºº¬�¯ ��Ñ Â�Ð
Â�vº�°�À¦|Àº¯ zº] �bºº�§ �Àp¯ ¶] ²¿vÀd�À· À®Â|�¦��©Z ��
Â��®°¦vºº³ ÄzÀgPc ²º§º§ºcZ°· ¦^¬k °®�²Àd³¦|-Zd�¡�¾.d�Z^³¦
°®�vÀ¿º´cÂ°Zºº§ Áv´´§ vÀ«ºc ÄZ·®¿|³¡�z] ²¿vÀd�À· ®°¦®�¾Z°do¦
¿ººº¬�¯ �²À´#®· �v�Z] zÀgPc¾] ~À«Z¿Âº¬� ²º§º§ºcZ°· ¦^¬k
�¾Â¦�`ºd · °®�¶º¬�Z�È] �©Z º�� Àvº�³ »zº�¯ ¶ºº§ ®º�¾¯
°®�²ºÀd³¦|-Zdºº�¡�Àv� ¶d�Z^³¦�Â�b�À§ ªÀ¨�c ¦¿zpc \kº¯
�b�§ �Àp¯ ¶] ²¿vÀd�À· À®Â|�¦�¶§ ¾«Zo °®��®®z-¾¯ ¦^¬k
®ºº�¾¯ ²ºÀd³¦|-Zdºº�¡�|d´�ºÀ] �·Z§ \kº¯ �¿¦z� ²¿¦�bpc

��Ñ ¾Âvk�
¨vº´´§³º¯Zººs ²¿vÀd�À· �b�¦�Áv�³°¦|- ¶§ Zk À¡�±¦
°®�|Àº³ ¾¿Zºd¨¿ À&Àº�§¦�®ºººs Â���ÏÓ��v�Z]¾¯ ¾¿Zd¨¿ À&À�§¦
¾¿ºº� ±¦�Â���ÏÐ��®°¦®��º¤³ ¦ºº^¬k ²¿¦�°®�²Àd³¦|-Zd�¡�vÀ«ºc
bº�¦�zÀgPººc¾] vÀ¿º´cÂ°Z§ vÀ«ºc °®�zgR¯ ÄZ·®¿|³¡�z] ²¿vÀd�À·
À&Àº�§¦�ªÀ¨º�c ¶º] rº�Z� °®�¶º§ ®ººº�¾¯ Á®¦®�¾Z°do¦���ÎÍ�
²º§º§ºcZº°· ÄZ·¾º¬ºº� �©Z �� ®º^°§ �¿¦z� bpc ¾¿Zd¨¿
®ººs ²¿¦�¶§ �v´�Z] Á®z§ ±Z�¡�¦°�²Àd³¦|-Zd�¡�|d´�ºÀ] ~À«Z¿Âº¬�

®Â°¾ºº¯ ¾Z°do¦��²À´#®· �b�¦�À¦vÀ�§¦¾d³¡�¾�Z�®�®d�À� ¦¿
°®�Â��Á®zºº§ ª°� ÄÞz³¦z� ª£Z³ ¦¿ À¦º´� ¶] ¾¿Zd¨¿ À&À�§¦�¶§
¶ºº] �v´§ ®Zl¿¦��ÎÍ��¾Èds¦�|d´�ºd� Â��Ð ¾Âvk��¾«º¬� ®À�¤c
ÀZº¿zk ¶º] ¦ºº^¬k ²¿¦�°®�¦°�¾¿¦±²cÂ°Z§ ÄZ·v´¿¦z� ¶§ Ä°º�

�®±¦v³¦
®ºº^°§ �¿¦zº� bººpc ²Àd³¦|-Zd�¡�Àv� ¶d�Z^³¦�¦z# ¶§ ²¿¦
®ººº�¾°³ ÄzÀ-º¬k ª¯Z§ °º� ¶] �²¿vÀd�À· °º�o °®�©Z ��
ªººÀ«®�¶] v¿Z� ��Ñ ¾Âvk��v]Z¿¾¯ �¿¦|�¦�ÀºÀ�Z]º¨³¦�ÀZ¯±�Z] Â
ÄZ·À&Àº�§¦�À®zºº§³º¯Zs Ä¦z] ²¿vÀd�À· b�¬� À®º^³ ¾�Z§
vºÀ«ºc Zº¿ Â��©Z º�� ®ºº^°§ �¿¦zºº� bpc Áv� ª�Zo ¾¿Zd¨¿

�v�Z] ¾¿Zd¨¿ À&À�§¦�¿Â¦v¯
°®�©Z ºº�� ®º^°§ zg¦�°®�¾¿Zd¨¿ À&À�§¦�ªÀ¨�c ©Z^g¦�Ä¦z]
±Z- Àººº# ¾¿Zºº·¦À´¨c ±¦�¶ººº§ ®°¦®�©°Âzº� �¦º^¬k ²º¿¦
Â®�zºº· ¶§ �vÀ¿v«¡Ä®�Àº«Z¯ ¾¿ZÀ°À� |À«Z³¡�Â�ÀZc¦�¾�¦z-ºcZ¯Âz§
À&Àººº�§¦��º´§¦Â�zºg¦�°®�¾º]z# ÀºÀº�¦vÀ�§z� ©Çºº�p¯ ±¦
±¦�²ºÀ´#®º· �vº� vº´¯ Áz¸ºº] ��ÏÖ��v´�Z]¾¯ Z·¾]z# Z] ¾¿Zd¨¿
²À�º�¦�~³Zº³±°�¾ºº�º¨�Âzd¨��¦�Àº# Ä¦¶d�°�À� ÄZ·¦À´¨c
±¦�Â��¾¿Zººd¨¿ À&À�§¦�ªÀ¨�c ¾]Z¿®°�°º�´¯ ¶] ��(65� ÀÂzd¨«¦
vº´#zºº· �®º� Á®Z d�¦�¾¿Zd¨¿ À&À�§¦�~³Z�´À¯º«¾°� bÀ�Zs
ª¨º�¯ \¬�¦���,Q�YLYR� Áv³±��Àp¯ °®�Z·¦À´¨c ²¿¦�®z]°Z§ ¶§

�v�Z]¾¯

Á®Z d�¦�®°º¯ �]Z´¯
¶ºº¯Z³ÀZ¿Z� �|^� ÄZ·¦^¬k ±¦�¾sz] °®�vÀ¿º´cÂ°Z§ vÀ«ºc Â�v�°�À¦|À¯ z] Ä¦¶¿x�c ª¯¦º� ±¦�¾sz] Â�Ä°º� zÀgPc �ÎÐÔÕ �¿��¶¿v¸¯ �Î

�À¦z¸c �²°v¯ bÀ]zc ÁZ.�³¦®��¶¿Z� ¿º¬� Áv¨�³¦®��v�°¦�¾�Z´�°Z§
�� %RURZLW]ND�� 0�� $��� -�� 0�� +XLVPDQ� DQG� $�� 2VERUQ�� ������ &XOWXUH� RI� WKH� DVWD[DQWKLQ�SURGXFLQJ� JUHHQ� DOJD

+DHPDWRFRFFXV�SOXYLDOLV��,��(IIHFWV�RI�QXWULHQWV�DQG�FHOO�W\SH��-��$SSO��3K\FRO�������������
�� %RXVVLED�� 6�� DQG� $�� 9RQVKDN�� ������$VWD[DQWKLQ�DFFXPXODWLRQ�LQ�WKH�JUHHQ�DOJD�+DHPDWRFRFFXV�SOXYLDOLV��3ODQW

&HOO�3K\VLRO����������������
�� %XUF]\N��-������D��&HOO�ZDOO�FDURWHQRLGV�LQ�JUHHQ�DOJDH�ZKLFK IRUP�VSRURSROOHQLQV��3K\WRFKHP��������������
�� &KDXPRQW�� '�� DQG� &�� 7KHSHQLHU�� ������&DURWHQRLG�FRQWHQW�LQ�JURZLQJ�FHOOV�RI�+DHPDWRFRFFXV�SOXYLDOLV GXULQJ�D

VXQOLJKW F\FOH��-��$SSO��3K\FRO�������������
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������|^� ¦^¬k °®�²Àd³¦|-Zd�¡�vÀ«ºc Â�v�°�À¦|À¯ z] ©Z �� ®º^°§ Â�²¿±ºW¦��Ä°º� zg¦

ÏÎÎ

�� &RUGHUR�� %��� $�� 2WHUR�� 0��3DWLQR��%��2��$UUHGRQGR�DQG�-��)DEUHJDV��������$VWD[DQWKLQ�SURGXFWLRQ�IURP�WKH�JUHHQ
DOJD�+DHPDWRFRFFXV�SOXYLDOLV�ZLWK�GLIIHUHQW�VWUHVV�FRQGLWLRQV��%LRWHFKQRO��/HWW��������������

�� &RZDQ�� $�� .�� DQG� 3��'��5RVH��������$EVFLVLF�DFLG�PHWDEROLVP�LQ�VDOW�VWUHVVHG�FHOOV�RI�'XQDOLHOOD�VDOLQD��SRVVLEOH
LQWHUUHODWLRQVKLS�ZLWK�E�FDURWHQ�DFFXPXODWLRQ��3ODQW�3K\VLRO��������������

�� )DEUHJDV�� -��� $��'RPLQJXH]��'��*��$OYDUH]��7��/DPHOD�DQG�$��2WHUR��������,QGXFWLRQ�RI�DVWD[DQWKLQ�DFFXPXODWLRQ
E\�QLWURJHQ�DQG�PDJQHVLXP�GHILFLHQFLHV�LQ�+DHPDWRFRFFXV�SOXYLDOV��%LRWHFKQRO��/HWW��������������

�� )DQ�� /��� $�� 9RQVKDN� DQG� 6�� %RXVVLED�� ������ (IIHFW�RI�WHPSHUDWXUH�DQG�LUUDGLDQFH�RQ�JURZWK�RI�+DHPDWRFRFFXV
SOXYLDOLV��&KORURSK\FDDH���-��3K\FRO��������������

��� )DQ�� /��� $�� 9RQVKDN�� $�� =DUND� DQG� 6�� %RXVVLED�� ������ 'RHV� DVWD[DQWKLQ�SURWHFW�+DHPDWRFRFFXV�DJDLQVW�OLJKW
GDPDJH"�=��1DWXUIRUVFK����F���������

��� *RQJ�� ;�� DQG� )�� &KHQ�� ������ 2SWLPL]DWLRQ� RI� FXOWXUH�PHGLXP�IRU�JURZWK�RI�+DHPDWRFRFFXV�SOXYLDOLV��-��$SSO�
3K\FRO�������������

��� *UDGHOHW�� 6��� 3�� $VWRUJ�� $�� 0�� /H� %RQ�� 5�� %HUJHV� DQG� 0�� 6XVFKHWHW�� ������ 0RGXODWLRQ� RI� DIODWR[LQ� %�
FDUFLQRJHQLFLW\�� JHQROR[LFLW\�DQG�PHWDEROLVP�LQ�UDW�OLYHU�E\�GLHWDU\�FDURWHQRLGV��HYLGHQFH�IRU�D�SURWHFWLYH�HIIHFW
RI�&<3�$�LQGXFHQV��&DQFHU�/HWW���������������

��� *UXQHZDOG�� .���&��+DJHQ�DQG�:��%UDXQH��������6HFRQGDU\�FDURWHQRLG�DFFXPXODWLRQ�LQ�IODJHOODWHV�RI�WKH�JUHHQ�DOJD
+DHPDWRFRFFXV�ODFXVWULV��(XU��-��3K\FRO��������������

��� +DUNHU�� 0��� $�� -�� 7VDYDORV� DQG� $�� -�� <RXQJ�� ������ 8VH� RI� UHVSRQVH� VXUIDFH� PHWKRGRORJ\� WR� RSWLPLVH
FDURWHQRJHQHVLV�LQ�WKH�PLFURDOJD��+DHPDWRFRFFXV�SOXYLDOLV� -��$SSO��3K\FRO�������������

��� +DUNHU�� 0��� $�� -�� 7VDYDORV� DQG� $�� -�� <RXQJ�� ������ $XWRWURSKLF� JURZWK� DQG� FDURWHQRLG� SURGXFWLRQ� RI
+DHPDWRFRFFXV�SOXYLDOLV�LQ�D��� OLWHU�DLU�OLIW SKRWRELRUHDFWRU��-��)HUPHQW��%LRHQJLQ��������������

��� +DUNHU�� 0��DQG�$��-��<RXQJ������E��,QKLELWLRQ�RI�DVWD[DQWKLQ�V\QWKHVLV�LQ�WKH�JUHHQ�DOJD��+DHPDWRFRFFXV�SOXYLDOLV�
(XU��-��3K\FRO��������������

��� -RKQVRQ��(��$��DQG�*��+��$Q��������$VWD[DQWKLQ�IURP�PLFURELDO�VRXUFHV��&ULW��5HY��%LRWHFKQRO��������������
��� -\RQRXFKL�� +��� 6�� 6XQ� DQG� 0�� '�� *URVV������D��$VWD[DQWKLQ��D�FDURWHQRLG�ZLWKRXW�YLWDPLQ�$�DFWLYLW\��DXJPHQWV

DQWLERG\� UHVSRQVH� LQ� FXOWXUH�LQFOXGLQJ�7�KHOSHU�FHOO FORQV�DQG�VXERSWLPDO�GRVHV�RI�DQWLJHQ��-��1XWU������������
�����

��� -\RQRXFKL�� +��� /��=KDQJ��0��*URVV�DQG�<��7RPLWD��������,PPXQRPRGXODWLQJ�DFWLRQV�RI�FDURWHQRLGV��HQKDQFHPHQW
RI�LQ�YLYR DQG�LQ�YLWUR DQWLERG\�SURGXFWLRQ�WR�7�GHSHQGHQW�DQWLJHQV��1XWU��&DQFHU�����������

��� .QR[�� -�� 3�� DQG�$��'��'RGJH��������7KH�SKRWRG\QDPLF�DFWLRQ�RI�HRVLQ��D�VLQJOHW�R[\JHQ�JHQHUDWRU��7KH�LQKLELWLRQ
RI�SKRWRV\QWKHWLF�HOHFWURQ�WUDQVSRUW��3ODQWD������������

��� .RED\DVKL�� 0��� 1�� +LUDL�� <�� .XULPXUD�� +�� 2KLJDVKL� DQG� <�� 7VXML�� ����E�� $EVFLVLF� DFLG�GHSHQGHQW� DOJDO
PRUSKRJHQHVLV�LQ�WKH�XQLFHOOXODU�JUHHQ�DOJD�+DHPDWRFRFFXV�SOXYLDOLV� 3ODQW�*URZWK�5HJXO������������

��� .RED\DVKL�� 0���7��.DNL]RQR�DQG�6��1DJDL��������$VWD[DQWKLQ�SURGXFWLRQ�E\�D�JUHHQ�DOJD��+DHPDWRFRFFXV�SOXYLDOLV
DFFRPSDQLHG�ZLWK�PRUSKRORJLFDO�FKDQJHV�LQ�DFHWDWH�PHGLD��-��)HUPHQW��%LRHQJLQ��������������

��� .RED\DVKL�� 0��� 7�� .DNL]RQR� DQG� 6�� 1DJDL�� ������ (QKDQFHPHQW� FDURWHQRLG� ELRV\QWKHVLV� E\�R[LGDWLYH�VWUHVV�LQ
DFHWDWH�LQGXFHG� F\VW� FHOOV� RI� D�JUHHQ�XQLFHOOXODU�DOJD��+DHPDWRFRFFXV�SOXYLDOLV� $SSO��(QYLURQ��0LFURELRO�����
��������

��� .RED\DVKL�� 0��� <�� .XULPXUD� DQG� <�� 7VXML�� ����D�� /LJKW�LQGHSHQGHQW�� DVWD[DQWKLQ� SURGXFWLRQ� E\� WKH� JUHHQ
PLFURDOJD�+DHPDWRFRFFXV�SOXYLDOLV�XQGHU�VDOW�VWUHVV��%LRWHFKQRO��/HWW��������������

��� /DZORU�� 6�� 0�� DQG�1��0��2¶%ULHQ��������$VWD[DQWKLQ��DQWLR[LGDQW�HIIHFWV�LQ�FKLNHQ�HPEU\R�ILEUREODVWV��1XWU��5HV�
��������������
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ÏÎÏ

��� 0LVKUD�� 1�� 3�� DQG� '�� )�� *KDQRWDNLV�� ������([SRVXUH�RI�SKRWRV\VWHP�,,�FRPSOH[�WR�FKHPLFDOO\�JHQHUDWHG�VLQJOHW
R[\JHQ� UHVXOWV� LQ� '� IUDJPHQWV� VLPLODU� WR� WKH� RQHV� REVHUYHG� GXULQJ� DHURELF� SKRWRLQKLELWLRQ�� %LRFKHP�
%LRSK\VLF��$FWD���������������

��� 0RUL�� 7��� .�� 0DNDEH�� .�� <DPDJXFKL�� 6��.RQRVX�DQG�7��$WDL��������&RPSDULVRQ�EHWZHHQ�NLOO�DVWD[DQWKLQ�GLHVWHU
DQG� V\QWKHVL]HG� IUHH� DVWD[DQWKLQ� VXSOHPHQWHG� WR� GLHWV� LQ� WKHLU� DEVRUSWLRQ� DQG� GHSRVLWLRQ� E\�MXYHQLOH�FRKR
VDOPRQ��2QFRUK\QFKXV�NLVXWFK���&RPS��%LRFKHP��3K\VLRO���������������

��� 1R�� +�� .�� DQG� 7�� 6WURUHEDNNHQ�� ������ 3LJPHQWDWLRQ� RI� UDLQ�ERZ WURXW� ZLWK� DVWD[DQWKLQ� DQG�FDQWKD[DQWKLQ�LQ
IUHVKZDWHU�DQG�VDOWZDWHU��$TXDFXOWXUH��������������

��� 6PLUQRII�� 1�� ������ $QWLR[LGDQW� V\VWHPV� DQG� SODQW� UHVSRQVH� WR� WKH�HQYLURQPHQW��33�����������,Q��:��-��'DYLHV
�(G����(QYLURQPHQW�DQG�3ODQW�0HWDEROLVP��)OH[LELOLW\�DQG�$FFOLPDWLRQ��/DQFDVWHU��8.�

��� 7MDKMRQR�� $�� (��� <�� +D\DPD�� 7�� .DNL]RQR�� <�� 7HUDGD�� 1�� 1LVKLR� DQG� 6��1DJDL��������+\SHU�DFFXPXODWLRQ�RI
DVWD[DQWKLQ�LQ�D�JUHHQ�DOJD�+DHPDWRFRFFXV�SOXYLDOLV�DW�HOHYDWHG�WHPSHUDWXUHV��%LRWHFKQRO��/HWW��������������
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