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¾³Z]|À¯�¶´¯Yu��zd�-�ª¯Z��¦¿%º«ºÀ]�½Z·�¶^´k�²¿Y�{Y�½yZ°º�
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Z�dsY�®¿v£�¹ vº¿vkv��µuYu���{Y�¶§�b�Y�¾³Zd�Yu�²¿Y©Z��
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¾]Z¿�¾º«Yºc��¹y�¶º] ¹ �¾º¬«M��ÈdºsY'1$��çé�yu��ÈdsY
�³�Yy�¾¯º³%�¾«Yºc¶]��uYu�±Z{Y�zd°§�µuºc�¹u�uYz�Y�²À]�¶§�½yº�

æåbº�Yu�uººk¹�¶]Zº�c�vº�yu���¿Z¯{M�²¿Y�¶¿Z��z]�ÀcºÀ]�Z·
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½yZÀ�]�yu�bº�Y�²º¨°¯�Zº·¶³ºº-{Y�qy�ZÀ³u�½Z·Zk�v�Z]�µuYu�

s uyº¯�yu�Z¸´c�Z·uY&³�¾´¿|.¿Zk�{Y�¾�Z§��³Yu�¾«¹ºZ¨¿z¯M�y¹Z
bº�Y�æî��]uº· ¹ ¹yZº°º¨º±YyZ�æé�d�Y�Z]º ºZu� {Y�µº�º½Z
,76���,QWHUQDO� 7UDQVFULEHG� 6SHDFHU�½u�½¹y�±Y�M�
^¿yº¾¯¹{º�U'1$�³%º¬À�º¾%�� WDEDFL�yz]�Yy�ºt�¯�¹ ¾º�

�ÀcºÀ]�¶º§ v³uzº§%Yz¿Y�yu�±|À³uyYu�yZ�d³Y���yY|-�²Àd�t³�
�½u�½¹y�¶ºº§²ºº¿Y nÀºº�ºc�±Y�M�Zºº] µZºº.¿Zk�¶ºº� ¾ºº¯¹{º^¿y

±{¹½Zº·ë�ê�çí¹æí­Z³�¶]�Z���¹u�µZ.¿Zk�¶��²¿Y�²À]�yu�¹
²¿Y�yu�©¹Y�½Z���µ{Yv³Y�¶§�uyYu�uºk¹�­¹u�½Z���¹ ©¹Y�½Z��
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�ºº�YzºÀ³u�zº³M�Zºpc�Yy�Z¸º³ bº­Z%�WDEDFL�VSHFLHV�FRPSOH[

µ¹zº-}Z�Y�z]�Yy�±Yz¿Y�{Y�µv��½y¹M�uz-�bÀ�°k�¹ µuz§�½v´]
�¹y5$3'�3&5b¯È��Z]�¶º§ uYu�yYzº£ ¾º·¹z-�yu�%¶]�¹
­Zº³%��DUJHQWLIROLLtº�¯�ºb�Y�µv����¦¬���±Yz¿Y�yu¶^´�

©Z��yu�¾¸«YzÀ�]���ºc�yZ]�²Àdº�t³æèçè{Y�¶^´��¦¬���­Z³�Z]
uz-�±Z¯z§��Yz�YMv��½y¹��Î�²Àsº¿z§�¹ ��ç�©Z��yuæèçë
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v³uz§�²¿Y¶#�¶]�¹ ±Yz¿Y�{Y�¾¤�Z´¯�¶#�yu�uY&³�¾´¿|.¿Zk�Z¿M�¶§
²¿Y�¶¬À�¹�¶] µv��­Zl³Y�½Z·�¾�yz]�zº] ¾º¬À«u��µuYu�qy�¾º³Y|À¯

©Zº� yu��·¹&º�æèíåuºº]�½Z·zººd¯YyZ��¶º�¿Z¤¯�¶º¿Z��²¿Yzºº]
ªÀº^£�{Y�bÀº�°k¹ �«ZsZ³�ªh¯�vÀ«ºc�qz³��vº�y�¾ºcYw�qzº³

¹ ª�³�¦¿�±Z¯{�av¯�²À.³ZÀ¯��+z¯�qz³��v«ºc�qzº³ ��«Zºs
¾�yz]�±º-Z³º-�½Z·�µuºc�yu�bÀ�°k�±v��z]Yz]�¹u�±Z¯{�av¯

vº��¶^´��½¹y�{Y¹�yº�§�±º-Z³º-�½Zº·±Zº¨¯�{Y�Zº·µuººc ²º¿Y
v³v��½y¹M��°k�

Z·��¹y�¹ uYº¯
¶³º°³�½y¹M��°k

¯ �vº· ²º¿Y�½Yzº]b�§�z¿{�n���v¿u�{Y�¶§�yº�§�{Y�¾º¤�Z´
uZ¿{�Zl³M�yu�¶^´��b�§�¶¤]Z��Z¿�¹ �b�Yu�Yy�b�t³�¶kyu�¶^º´�

v��½y¹Muz-�{ZÀ³�uyº¯�½Z·�¶³ºº°³�¹ ¾º�yz]��uºº]�¢�Z´¯�²¿Y
¶Àº¿¹{yY��zdº�º��ª¯Zº��±Z¯z§�±Zdº�Y�b�§�¾�¿Z¯{M��yY|¯��

�v^´-��±Z-z-��yZ�¯z-��²Àº¯Yy¹��}yvº¯ bÀ]zºc µZ.º�³Yu�¶^º´�
º�[YyYu�¹ ®º£ �µ¹Z�}yZº� ±Zdº�Y�bº�Y�½yYuz]�¶³º°³�½Yzº]

·+zº]º^´��½Zº«M�¶º� ¶]�µuºº� ¹ µyººÀ ºµz%�� WDEDFL�¹y�¶]�
¶]�¹ v³v��½y¹Muz-�ÇZº] ½Zº·±Zº¨¯�½Z·yY|dº�§�{Y�¾�uZº�c
Z¸³M�+z]�­u��ª¯Z§�aYz�o�yº¸��±Z¯{�Zc�Z·�+zº] �º o�yº�´º¯

vº� µuYu�yYzº£ [M�yu�¶]�Z·�+z]��¹y�²º¿Y�Zº]av¯�æåZc�çê
v³v³Z¯�¾º¯ µvº³{�{¹y�½Yz]�¹ v³v��µuy¹M�µZ.�¿Z¯{M�¶]�Z·�¶³º°³

¶¤�´¯�z·�{Y�b�u�¦¿�µuºc�¦¿�¶À¸c�¹ ª¯Z§�aYzº�o�i¹zºs
v³vº� ½yYu�¶º.³�±Z¯{�®·�½v´¬]�¹ ¶³Z·u�z�£�Z]�±Yv¬-�½yZ°��

èêb°�£�¦¿�¹ +z]�¥Zs�b°�£�¹u�\À§zºc Zº] zºd¯�¾d³Zº�
M ¶^´��b�§�½Yz]�¹ z��}y�¥Zsv³v��µuZ¯�±Z·ZÀ-�²d�Yu�½Yz]

zºº· ��¿Zºº¯{M�µy¹u�­Zºº°c�yu�\ºº�Z´¯çåuYvºº�c�yZºº] ¦ºº¿ {¹y�
v³v��¶d�Z§�±Z·ZÀ-�{Y�½v¿vk�²À¯Yy¹�®£y�{Y�µuZ d�Y�uyº¯�yx]

ìëv��¶À¸c�²Àº¯Yy¹�¶^º´��aZ¤Àº¤pc�¶º��º¯�{Y�¶º§ uºº]�ªÀ«u
®º£y�²º¿Y�[Ztdº³Y���ºc�±M�b�Z§�¾³Y¹Yz��¹ ±uº]�vÀº«ºc�zº�

º�À]�±Y{y¹Zº�§uº]�yºº�§�½yZº§¶^º´��¢�Z´º¯ zd��²¿Y�z]�±¹|�Y
uZº�]Y�¶º] ¾º¿Z·�~º £ìåîéåîêå¶#yZ��Z]�¹ ¶dsZ��zd¯�¾d³Zº�

�º¯ ½yººcêå~ £�²¿Y�½ºº¬k��vº� µv³Zº�º��¶]�½Y�¶$¿yu�
½Y{Yyuêå�vºº�¾ºº¯ ¶dºº�]¹�{Zºº] �ºº¿{ Zºº] ¹ uZººl¿Y�zººd¯¾d³Zºº�

±Yv¬-�¾¿Zk�¶º]ZkZ·u�²¿Y�{Y�b£u�Z]�­{Ç�½Z·v¿u{Z]�z¿Z��¹ Z·¶³
½yYuz]�¶³º°³��v��¾¯�­Zºl³Y~ £�ªsYu�aYz�o�{Y�¶³Y{¹y�½Z·

v��¾¯�­Zl³Y�uº]�µv��¶ds¹u�¶³Z·u�yZ´§�¶§�¾¿Z·�²Àd�M�¢¿z��{Y�
µv��½y¹Muz-�½Z·�µuºc�¶À¸c�¹ ½yYu�¶.³�½Yz]�Zº·~º £�²º¿Y�{Y

vº� ½zºÀ-�µzº¸]�b«Zo�{Y�µv��iyZs�aYz�o�yZ§�²º¿Y�½Yzº]
Yu�¹ ½y¹Muz-�yºcYzÀ��Y�Zº] ¾-zÀ º�v³v��Z·y�~ £�ªs�½Yz]

~ £�z·¹�v��µuZ d�Y�~ £�¦¿�{Y��Àº] Zº¿ ¦º¿ {Y�µuººc zº·
±Z]|À¯�¹ ½y¹M��°k�±Z¨¯��r¿yZºc ½¹Zºo \º�#z]�¦º¿ ½YyYu

uºº]��¿Z¯{M�­Zl³Y�¹ Z·�~ £�½yYu�¶.³�±Z¨¯£ZcY�yu�Z·ºv�y�¦
�*URZWK� FKDPEHU�¯u��¿Yz��Zº]º¾¿Zç�çé�uYz-�¾d³Z��¶kyu�

¾^�³�b]º�yè�êêv�yu�½yº³�µy¹u�¹æë¹ ¾¿Z´�¹y�b�Z��
íuº]�¾¨¿yZc�b�Z���

¾·Z.�¿Z¯{M�½Z·�¾�yz]
Yvk�+z]�­u�¶ÀoZ³�{Y�bÀ�°k�z·�{Y�µzÀ ��¶]�µuº«M�½Z·�+zº]¹

v��µuYu�yYzº£ ¾º-z]�~º £�ªºsYu�ªsYu�+z]�­u�¶§�¾cyº��¶]
b�z-�¾¯�yYz£�[M�½ºdp¯��¹z��{Y�~�çéb�Z��êåµz�o�

YzÀ��Y�¶¬À�¹�¶]�µuZº¯ ¹ zº³Z·y�¾-z]�~ £�±¹yu�¹ ½y¹Muz-�yºc
v³vº��aYz�o�¾¿Z�Z´��yu�µZ^dº�Y�uZºl¿Y�{Y�½zºÀ-º¬k�½Yzº]

¯ ¹ zº³ ªº¯Z§ººo yºcYzÀ��Y�µuZº�o�½¹Zºd�Y�Z]�ª¯Z§�µzº{Y�µuZ 
¹ zc�¦#º§�¶hk�²d�Yu�Z]�Z·z³�¹ µv��µv¿u��º¨�¹z¨À¯º¿zd�Y

µuZ¯�{Y�zc�¦¿yZ]�®¨º� ½Z¸dº³Yv��Yvk�Z·�v³½Z¸d³Y�¶§�¾«Zo�yu
+y|]�µ{Yv³Y�¹ uzº- µuZº¯ ®¨º�b�Y�zc�çé{Y�uYz�Y�v�]�b�Z��

¶´¯Yu¹�v³v��iyZs�~º £æååZc�çåå¶d�Yx-�½Z·�®tc�{Y�uv��
bÀ�°k�½Z·zd¯YyZ��¶^�Zp¯�¹ ½v�y�ªoYz¯�¾�yz]�½Yz]�µvº�

v³vº� µuZ dº�Y�½Yz]�Z·�®tc�²¿Y�{Y�µv��vÀ«ºc�ªº¯Z§�aYzº�o
Z·zd¯YyZ��¶^�Zp¯�¹ ªh¯�vÀ«ºc�©¹vk�ªÀ¨º�cµuZ d�Y�bÀ�°k�½

vº��yZ°��µuºc�z·�{YæêµuZ¯�ª¯Z§�µz�o��¦¿��¿Z¯{M�z·yu
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��®d ·�©Z��­yZ¸#�µyZ°��±Zd�¯{æèíç

çæí

zº³ ¹u�Zº] µuZº¯�¶§çéyZ¸#�yu��uº]�¶d�x-�Z¸³M�²��{Y�b�Z��
vº� �¿Zº¯{M�uyY¹�yYzº¨c�uyY¹�¶ºº§ µuZº¯ aYzº�o�{Y�½yZ°º�

+z]�¦¿�¶]�Z·�µuZ¯�¶³Y{¹y�¾¿Zk�¶]Zk�±Z¯{�yu�uº]�µv���¿Zº¯{M
tc�¶³Y{¹y��yZ°��¹ zº.¿uv³uz§�yYz��Z·�®�µuYu�¶¿Z��²¿Y�z]½Z·

ª£Yvo�ª¯Z§�¾�yz]�{Y�µv¯M�bº�u�¶º]uYv�c¶§�µv³Z¯�¾£Z]�µuZ¯�
æåv��½zÀ-�µz¸]�½yZ¯M�aZ^�Zp¯�½Yzº] uºº] uvº��{Y�½yZ°�

v³v��¶�«Z�¯�±v³Z¯�µv³{�{¹y�²¿zsM�Zc�¹ ª¯Z§�¶§�µuZ¯�aYzº�o
{Y�zdº�À]�Zº·µuººc ¾ºsz]�yuæåuºº]�½yZ°��}Z�Y�²¿Y�zº]{Y

�¤��Zc�Zº·µuYuæåv���xo�¾�uZ�c�ayº��¶]��¶]��z.³�Z]
æå¹ uººkº¯�µuººcæê�yYz¨c�z·�yu�uzº�æê¹ [Ztd³Y�±Yv¬-�

¶cº]�zº· ½¹yæå+z]��+z]�¦¿�bÀ�°k�z·�½Y{Y�¶]�¶ÀoZ³�{Y
À��¶³�¶º§ ¾º³ZÀ¯º¹ v��¶d�Yx-�½Zk�¶]�±Yºk�¾¬Às�¶³�¹ �v�Z]�z

v³v��Yvk�¶cº]�{Y�Z·�+zº] ¶Àº¤]��Yº±¹|.³�½Yz]��²¿Y�z]�º½yYu�¶
º�o�zº·º� {Y�+z]�¦¿�½¹y�µzº ���¹zºÀd�È���ZºuZ�]Y�¾¨

èîæåîæèv��½zºÀ-�µzº¸]��Z·�¶�Z§�²¿Y�{Y�uv��¹u�{Y�µuZ d�Y�Z]
 £�¦¿º¦#º§�~�&OLSV� FDJH�dsZ�º¹u�±uYu�yYz£�Z]�¹ �v��¶

¶§�¾¿Z·�¶$¿yu�uZl¿Y�Z]�¹ �µv��µv³Z�º��+z]�¦¿�®·�½¹y�¶.´«
¶dº�]�yººc Zº]v��yYz£z]�~ £�ªsYu�½Yº·�±Z¿zºk vº�¾º¯�Z]

b�x-çé+z]�¶]�©Z¤d³Y�¹ µuZ¯�¾¿Zk�¶]Zk��½{Z�Z·y�{Y�b�Z��
b�Z¿�¶¯YuY�ªº¯Z§�µzº�o�+zº¯ {¹y�Zºc ¹ µvº� ­Zºl³Y�vº¿vk�
yu�µuZ¯���ºc�µv��¶d�Yx-�½Zº·®ºtc�½¹Zºo ¶º§ ¾º¿Z·�+zº]
½zÀ-º¬k�½Yz]�¹ µuz§�iyZs�¾-z]�~ £�{Y�uº]�²À�À��½Z·{¹y

uº«M�{Y¶³Y{¹y�±uz§�{Z]�{Y�~��Zº·µuººc ªsYvºc ¹ Zº·¶cºº] ¾º-
½v´¬]�¶º] �Z º� ¶³Yºdº�Y�Zº] Zº·¶cºº] �Zº·~º £ëåz�£�¹èê

v��µv³Z�º��zºd¯�¾d³Zº��½Z·�®tc�½¹Zo�+z]�z·�\Àczc�²¿Y�¶]
uº]�{¹y�¦¿�yu�µuZ¯��º�ºc�µvº� ¶dº�Yx-�Z·�+z]�¶§�¾«Zo�yu

+zº] ±uy¹M�¹ ¶cºº] ±uzº§ ®ºs Zºº] uºº] ¶cºº] ¶º] ªº�d¯zºº¿{
b�yu�Z]���º¨º�¹z¨À¯º¿zd�Y¾¿Z°³çê¶d�Yx-�½Z·�®tc�z]Yz]�

{Y�¦¿�z·�±Z¯{�½Y{Yyu��z.³�{Y�{¹y�yu�µuZ¯�z·��º�ºc�µvº�
�¦¿�²��µyº��i¹zs�vº�yu��¾º´À´k�µy¹u��½vº�y�½Zº·µy¹u

v��¾�yz]�z³�¹ µuZ¯�ª¯Z§�aYz�o�i¹zs�v�yu�¶¬oz¯�²¿Y�yu
À�¹�¶] ¹ µuº^³�¾-z]�~ £�ªºsYu��®ºtc�½¹Zºo +zº]¶³Yºd�Y�¶¬

uºº] µvº� µv³Zº�º���Z º���²¿Y�¶]�¶cº]�½¹y�+z]�±v³Z¯�¾£Z]
µz�o�Zc�®tc�{Y�½v�y�ªoYz¯�+z]�±v³Z¯�µv³{�Z]�¶§�uº]�\^�
¶¬À�¹�¶] µv��¶d�Yx-�½Z·�®tc�²¿Y�{Y�½yZ°��¹ µv��¾��ªº¯Z§
v¿M�b�u�¶] uº��¾¯�ª¿v^c�µuZ¯�iZdº³ ¶º] ¶º§ {¹y�yu�µuZº¯ zº·�

Z·�µuZº¯ b^º�³�\Àczºc ²º¿Y�¶º]¾´��¶¬oz¯�yu�µv³{�½[¦¿�yu�
yu�µuZ¯�¦¿�¶¬À�¹�¶] µv��vÀ«ºc�µuZ¯�iZd³�yZ°��¹ ©¹vk�±ºdº�
v��­Zl³Y�Z·zd¯YyZ��¶^�Zp¯�¹ µv��µuy¹M�©¹vºk zº.¿u�±ºdº��

²��ª¯Z��¶^�Zp¯�¾¬º�Y�½Y|ºkY[��µy¹u�z·�½Z¤]O[���yZ°��¹
²��yu�µuZº¯ ªhº¯ vÀº«ºc�{Y�ªº�Zo�µuZº¯ iZdº³[��P[�¶]�¶§�v´d�·

¦º°§©¹vk�ªÀ¨�c�¢¿z��{Y�bÀ�°k�½Z·zºd¯YyZ��Zº¸³M¾-v³{�½Z·
½z§��¹y�}Z�Y�zº] ¹ ªhº¯ vÀº«ºc�µ&º¿¹�æå�v³v��¶^�Zp¯�j¿Zd³

yY|ºº�Y�­zºº³ ��ºc�µv¯M�bº�u�¶º]6366� ��½yZ¯M�ªÀ¬pc�¹ ¶¿|lc�
±º-Z³º-�½Z·�bÀ�°k��yYu�¾´�¯��ÈdsY�uººk¹�ayºº� yu�¹ µvº�

���yu�²¨³Yu�½Y�¶´¯Yu�v´º# ±ºº¯{M��º�ºcnêv³v��¶�¿Z¤¯�v�yu��
yº�´¯�¶] ½yZ¯M�±ºº¯{M�{Y�ª^º£ �¬dºt¯�½Z·zºd¯YyZ��²º¿Y�zº] ±¹|º�Y

v³v��ª¿v^c�­¹u�¶�¿y�¶]�±uz§�©Z¯z³�

j¿Zd³
À�°k�uyº¯�yu�bÀ�°k�½Z·zd¯YyZ�º³º-�½Z·�bº±º-Z%�� WDEDFL

v³vº� ¶º�¿Z¤¯�¹ ¶^º�Zp¯�±Yzº¿Y�yu�¹ ~³Z¿yY¹�¶¿|ºlc�¶lÀºd³
µuººc ²Àº] ½yZº¯M�½Zº·¶^º�Zp¯yºd§Z��±Yº´��¶]�±º-Z³º-�½Zº·

yu�¶d�]Y¹�zÀ�d¯�±Yº´��¶]�¶º�«Z�¯�uyºº¯ ½Z·zºd¯YyZ��¹ �ª¤dº�¯
©¹vºkæb�Y�µv��µuy¹M���«ZsZ³�qz³�²À]�¶§�uYu�±Z�³�j¿Zd³

©Z°doY�n���yu��¬dt¯�¢�Z´¯�½Z·�bÀº�°k�yu�ªhº¯ vÀº«ºcê
v�yu�åê�å�3�n���yu�Z·zd¯YyZ��¶À¤]�yu¹æ�ÈdsY�v�yu�
¾´�¯¹ yYub�Yu�uºk�¾³º-Z³º-�¶§�b�Y�¾´�¯�²¿Y�¶]�¶d¨³�²¿Y

uºk¹�bÀ�°k�½Z·zd¯YyZ��z�³�{Y�Z·�µuºc�²À]�¾¨¿%º«ºÀ]��º´c�¹
v�Z]�±º-Z³º-�½Z·��ÀcºÀ]�uºk¹�¶³Z�³�b�Y�²¨°¯�¶§�uyYu�
²��½Z·�µuYu�¶¿Z��z]�bÀ�°k�½Z·zd¯YyZ��²À.³ZÀ¯�yYv¤¯�[���

µy¹u�±ZÀ¯�½Zº¤]�/[�Y ª�Zo�µuZ¯�iZd³�yZ°��¹µuZ¯�ªh¯�vÀ«ºc�{
²��yu[��P[�¶�º]z¯�½Z·�©º¯z��¹�æå�©¹vk�yuçµuYu�±Z�³�

bºº�Y�µvºº��qzºº³ ½Z·zººd¯YyZ��½Yzºº] ²Àºº.³ZÀ¯�©¹vººk ²ºº¿Y yu
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bÀ�°k�yu�bÀ�°k�½Z·zd¯YyZ��¶�¿Z¤¯¶^´��¦«Z]vÀ ��½Y�¶¤�´¯�½Z·���

çæî

ªhº¯ vÀº«ºc��«ZºsZ³�*55�vÀ«ºc��«Zs�qz³��ªh¯�155Z¿�
5��bÀ�°k��¿Y|�Y�¾cYw�qzº³�U�bÀ�°k��¿Y|�Y�¾·Z´d¯�qz³��
���v«ººc ¾ºcYw�qzº³ ��E�Yw�qzº³ �+z¯�¾c�G�¹u�±Z¯{�av¯��

bÀ�°k�±vº� zº]Yz]�'7�ª�³�¦¿�±Z¯{�av¯���ºd¯�¹�7�
b�Y�µv��[Zº�o�{¹y�\º�o�zº]�uº��¾¯�µv¿u�¶§�yº��±Z°·

¹ yZ�¯z-��µ¹Z��½Z·�µuºc�ªh¯�vÀ«ºc��«ZsZ³�qz³�zd¯YyZ��½Yzº]
Yy�yYv¤¯�²¿zd°§�[YyYu�¹ v^´-�¹ yYv¤¯�²¿zd�À]�µZ.�³Yu�¶�y|¯

uyºº¯ yu��uYu�±Zº�³½Z·�µuºc�ªh¯�vÀº«ºc��«Zºs qzº³ zºd¯YyZ��
µZ.º�³Yu�¶�y|º¯¹ [YyYu�¹ yYv¤¯�²¿zd�À]�yZ�¯z-�¹ zdº�º���

vº³uYu��Zº�dsY�uººs ¶º] Yy�yYvº¤¯�²¿zºd°§�v^º´-�¾cYw�qz³
bÀ�°k��¿Y|�Y²¿zd�À]�µZ.�³Yu�¶�y|¯�¹ zd�º��½Z·�µuºc�yu

YyYu�Yy�yYv¤¯�²¿zºd°§�±Z-zº- ¹ [YyYu�½Zº·µuººc yu�¹ yYvº¤¯
º]v«ºc�¾cYw�qz³�zºd¯YyZ��½Yzº] �v³uº�¶�y|¯�¹ zd�º��½Z·�µuºc�

yYv¤¯�²¿zd°§�v^´-�¹ [YyYu�¹ ²¿zdº�À]�µZ.º�³Yuyu��v´d�Yu�Yy
�ª�³�¦¿�±Z¯{�av¯�²À.³ZÀ¯�¹ ±v��z]Yz]�¹u�±Z¯{�av¯�uyº¯
uºs�{Y�Yy�yYvº¤¯�²¿zºd°§�zdº�º��¹ ²¿zdº�À]�[YyYu�bÀº�°k

v³uYu�±Zº�³�©¹vkç��½zÀ-�¶lÀd³�¦¿�Z]¾¯�µv¿u�¾¬§�¶§�uº�
�bÀ�°k��¿Y|�Y�¾cYw�qz³�µ&¿¹�¶] Z·zd¯YyZ��{Y�½yZ°��}Z�Y�z]
¹ ¶À¿¹{yY�yZ�¯z-��µ¹Z���µZ.º�³Yu�¶�y|º¯ �zdº�º��½Zº·µuººc
½yZ¯M��ÈdsY�±¹v]�¹ ªh¯�vÀ«ºc�yYv¤¯�²¿zd�À]�½YyYu�²Àº¯Yy¹
²¿zd°§�½YyYu�±Z-z-�¹ v^´-��[YyYu�½Z·�µuºc�¹ µuº]zº.¿v¨¿�{Y

ºc�yu�qzº³v³yYv³�½yZ¯M��ÈdsY�|À³�®·�Z]�¶º§ µuºº] ªhº¯ vÀº«�
¢�Z´¯�yu�b�M�²¿Y�Zº] µ{yZ^º¯ yu�v³Yººc¾º¯ ¶dº¨³�²º¿Y�²dº�³Yu

v�Z]�bÀº°·Y�½YyYu��¬dºt¯�²¿Y�¶]�¶kºc�Z]�¤��¶�«Z�¯�²¿Y�¶§
­Zl³Y��t�¯�±Z]|À¯�¦¿�¹ b]º�y�¹ ayYzºo ¶ºkyu�¦º¿ yu

�vºº�ºº]½Zºº·¾ºº�yz]�¶ºº�«Z�¯�²ºº¿Y {Y�¾ºº¬°��½zººÀ-¶lÀººd³ ½Yz
b�Y�­{Ç�½zc��À�¹�¾º¨¿%º«º§Y��²¨³Yu�±º¯{M�{Y�½zÀ-�µz¸]�Z]

¶]�±M�j¿Zd³�¹ µv��­Zl³Y�¶]Zº�c�±Y|ºÀ¯�¾¿Zº�Z´��¹ ½v´º]µ¹zº-
b�Y�µv��µv³Zl´-�©¹vºk ²º¿Y�yu��¹zºo ayºº���z.³�Z]

¾cYw�qz³�zd¯YyZ��½Yz]�¶§�uº��¾¯�µv¿u�½v´]�µ¹z-�²º¿Y�zº] ¾º¬§
v^ºº´-�¹ ±Z-zºº- �[YyYu�µuºººc bÀºº�°k��¿Y|ºº�Yµ¹zºº- yu�æ

�²¿zºd°§�®º£ µuººc�µ¹Z���-¹ µZ.�³Yu�¶�y|¯��²À¯Yy¹��yZ�¯z

µ¹zºº- yu�¶Àºº¿¹{yYç��¶³ZÀºº¯�µ¹zºº- yu�Z¸´ººc zdºº�º��µuºººc ¹è
�²¿zdº�À]�bº�Y�¶d�zº- ½Zºk�²¿Y�¶]��zº.³�Zº]µuºc�²À]�¶§

yYu�¾´�¯��ÈdsY�v�y�¾cYw�qzº³ zº�³�{Y�zdº�º��¹ ®º£ �[YyYu
µuººc ²Àº] ¾º«¹�uyYu�uººk¹uºk¹�yYu�¾´�¯��ÈdsY�z.¿u�¾¿Z·

[YyYu�¹ v^´-�µuºc�ªh¯�vÀ«ºc��«ZsZ³�qz³�zd¯YyZ��½Yz]��uyYvº³
µ¹z-�yu��º¤�æ��²¿zd°§�¹ ²À¯Yy¹��¶À¿¹{yY��±Z-z-��®£�µuºc��

µ¹z-�yu�zd�º��¶³ZÀ¯�yu�µZ.�³Yu�¶�y|¯�¹ yZ�¯z-��µ¹Z��µuºc��
µ¹zº-è��²¿zdº�À]�bº�Y�¶d�zº- ½Zºk�³ Z·zd¯YyZ��zº.¿u¶]�|À

v´º·u�¾º¯ ±Zº�³�½Y�µ&º¿¹��º´ºc \Àczºc ²Àº°·�yu�z.¿u�¶dº¨³
½Zºº·±Zºº¨¯�¾ºº¨¿u|³�±Y|ººÀ¯ ¹ b�Zºº�¯��Zºº·µuºººc ½v´ºº]µ¹zºº-

bº�Y�½yYuzº]¶³ºº°³�bÀ�°k�¹u��uº��¾¯�µv¿u�¶§�yºº�±Zº°·
½Z·zd¯YyZ��zdº�À]�¶º¿Z��zº] v^º´-�¹ ±Z-zº- {Y�µvº� ½y¹Muzº-

bº�Y�¶d�zº- yYzº£ µ¹zº- ¦º¿ yu�bÀº�°k�¯z-�½Z·�µuºc�yZ�
¶d�z-�yYz£�®·�¶]�¦¿u|³�½Z·�±Z¨¯�yu�¶§�|À³�µ¹Z��¹ ²Àº¯Yy¹v³Y
¾¯�±Z�³�Yy�½zd�À]�¶]Z�c�v�yu�¹ v´d�·�µ¹zº- ¦º¿ yuv´·u�

¶lÀd³�yº��²¿Y�|À³�v^´-�¹ ±Z-z-�µuºc�¹u�uyºº¯ yuuº��¾¯�½zÀ-
b�Y�¾º¨¿�¶¤�´º¯ ¹u�²º¿Y�¶º§�µv��½y¹Muz-�½Z·�µuºc��ª§�yu
µuºc�¶]�b^�³�½|§z¯�¶ÀºoZ³{Y[YyYu�ªh¯�½yZ´§�½Z·�±Z¨¯�½Z·�

v³uº]�½zd�À]�½y¹yZ]�½YyYu�±Z-z-�¹ v^´-�
�Y�b^º�³�º· yu�¶§�½uYzº§ zº´��}Èº¾[k¹�ºyu�uyYu�uº

©¹vkèZ·�bÀ�°k�¶°·�½Yz]�µv¯M�b�u�¶] ²À.³ZÀ¯��b�Y�µv¯M�
¾´À´k�v�y�µy¹u�©º���¾´��½Z·�}È§�b^�³�¶§�v·u�¾¯�±Z�³

zÀ ��¹ yZ¸#�Zc�¦¿�²��µyº�¶]�bÀ�°k�ª§�¶]�¾-\Àczcëè�å�
æê�å�åê�å�åé�å�åé�å�åç�å��º¬]�{Y��À��µy¹u�½Yz]�¹ �uº]

ºº�o�¹º§ µzº¯Zººººº¿Y�ªº¯ ²º¤ºººÀczººc ¶ºº] yYvº\îè�å¹åì�å
]ºº�u�¶º¯M�bºv�¿Y�z]º� ²º¿Zºc ¶ºº¿{ºº´���ºÀ��µy¹u�¹ ¾º{Y��
¬]ºººº�À]��ºº¯ ²¿zdº¤ºs ¶]�Yy�yYvºsY�uºº�dººb�Y�µuYu��Z�

^��¶º]º¿u�¾ºcyZºzº.ëèº�yu�º§ {Y�vº°k�ªº�º¿ bÀºc ¦ºµuº
 º�ºÀº«Z]vº´��¦ºººtc�Yy�¶^º c�©Zºo yu�½Zº·®ºº�c�r¿zºÀ¨ºª
¯º·u�¾ºv�´��µy¹u�¹º� ¾ºÀº¬]�{Y��ºº¤¯�Z]��ºººyYvîè�yu�ºv
À]º�ºdº¸��²¿zº� yu�Yy�®º¿Zºk ½yYvº°ºuyYu�bÀ��
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º¬�¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­�®d ·�©Z��­yZ¸#�µyZ°��±Zd�¯{æèíç

ççå

©¹vkæ�~³Z¿yY¹�¶¿|lc�j¿Zd³�aZ�]z¯�²À.³ZÀ¯�] �º]z¯�¬dt¯�½Z·�µuºc�yu�bÀ�°k�½Z·zd¯YyZ��¶
%��WDEDFL¶^´��½Z·yY|d�§�{Y�µv��½y¹M��°k

±uº]�yYu�¾´�¯ ©Z°doY�n��� )
²À.³ZÀ¯
aZ�]z¯ aYzÀÀ�c��^´¯ zÀ�d¯


åéå�å ççí�ç çîç�ç yZ°Àc ªh¯�vÀ«ºc��«ZsZ³�qz³�*55��

åçí�æ µZ^d�Y


ååå� éææ�é æëê�ç yZ°Àc h¯�vÀ«ºc��«Zs�qz³ª�155�

éîæ�å µZ^d�Y


ååå�å åíè�ê ååê�å yZ°Àc bÀ�°k��¿Y|�Y�¾cYw�qz³�U��

ååæ� µZ^d�Y


åååå�å ìîé�é å yZ°Àc bÀ�°k��¿Y|�Y�¾·Z´d¯�qz³���

å µZ^d�Y


åå�å íææ�é ååè�å yZ°Àc v«ºc ¾cYw�qz³�E�

ååæ�å µZ^d�Y


ååç�å ìèí�è å yZ°Àc ¾cYw�qz³+z¯�G�

å µZ^d�Y


ååç�å íåæ�è èæì�æ yZ°Àc bÀ�°k�±v��z]Yz]�¹u�±Z¯{�av¯�'7�

èéì�å µZ^d�Y


ååæ�å æçé�é åìî�å yZ°Àc ª�³�¦¿�±Z¯{�av¯�²À.³ZÀ¯�7�

åæî�å µZ^d�Y

©Z°doY�n���yu�yYu�¾´�¯Ò�

©Z°doY�n���yu�yYu�¾´�¯�Î�

Z^d�Y�¹ yZ°Àc�½uY{M�¶kyu\Àczc�¶]�Z·zÀ�d¯�­Z°c�yu�µî¹éåuº]��

fp]
²¿zd�Y�½Yz]�bÀº�°k�½Z·zºd¯YyZ��{Y�½yZ°º�%¶kyu�j´��yu�

uyZ.¨³Y�¶¬À�¹�¶] ©º�´£�b´º] µZÀº- ½¹y�ayYzºo�æë�«Z�¯�¶
v��z¿uZ¤¯���·¹&��²¿Y�{Y�µv¯M�b�u�¶]�j¿Zd³�}Z�Y�z]�'7�� 7

�� UP¾¿Z¯u��¿Yz��yuçê\Àczc�¶]�uYz-�¾d³Z��¶kyu�åíìç�å��
åîææ�æ�åííì�éè�îéí�ìbº�Y�µuºº]�µv��­Zl³Y�¾º�yz]�yu

yYv¤¯�¶º§ vº� ²º�¹yU±Z-z-��®£��[YyYu�½Z·�µuºc�yu��v^´-��

��yZ�¯z-�½Zº·µuººcyu¹�yYvº¤¯�²º¿Y�{Y�zºd°§�µ¹Zº� ¹ ²Àº¯Yy¹
zd�º��¹ µZ.º�³Yu�¶�y|º¯ �¶Àº¿¹{yY�uº]�yYv¤¯�²¿Y�{Y�zcÇZ]��yu

yYvº¤¯��º£Y¹U� ²ÀÀ�c�yYvº¤¯�¶º]²¿zd�Y�½Yz]�µv%�¿Yz��yu�
b�Y�zc�¦¿u|³�¶]Z�¯�¾¿Z¯u�yYv¤¯�¶�¿Z¤¯�Z]���¶lÀd³�²À°·�|À³�

v¿M�¾º¯ bº�u�¶º]�yYv¤¯'7¶�y|¯��yZ�¯z-�½Z·�bÀ�°k�½Yz]�
z¿Zººº� yu¹�¡ºººº� yYvººº¤¯�{Y�zºººd°§�zdººº�º��¹ µZ.ººº�³Yu

¶¤�´ºººº¯ ½Zºººº·bÀºººº�°kYbºººº�Y�zdºººº�À]�½�yYvºººº¤¯7F

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
82

.7
.4

.1
7.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
16

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1382.7.4.17.2
https://jcpp.iut.ac.ir/article-1-496-fa.html


º¬�¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­�®d ·�©Z��­yZ¸#�µyZ°��±Zd�¯{æèíç

ççæ

©¹vkç�º]z¯�½Z·�²À.³ZÀ¯�¶�¿Z¤¯±º-Z³º-�½Z·�µuºc�yu�bÀ�°k�½Z·zd¯YyZ��¶]��%��WDEDFL

av¯���ºd¯
¦¿�±Z¯{
ª�³

¹u�±Z¯{�av¯
±v��z]Yz]
bÀ�°k

¾cYw�qz³
+z¯

¾cYw�qz³
v«ºc

¾·Z´d¯ qz³
�¿Y|�Y
bÀ�°k

¾cYw�qz³
�¿Y|�Y
bÀ�°k

�«Zs�qz³
ªh¯�vÀ«ºc

�«ZsZ³�qz³
ªh¯�vÀ«ºc

bÀ�°kZ·

íé�çë D åí�ì D ååëì�å D æåì�å F æåê�æ F åîî�å F íí�æê G èç�èî DE zd�º�
çæ�çí DE çç�î D ååíè�å D åîí�å EF åîé�æ EF åìê�å EF é�æç EFG åë�èè DE ¶À¿¹{yY
çë�èå G ìê�ì D ååëæ�å D åîî�å EF åîì�æ EF åîè�å EF íì�æë G êê�éê E µZ.�³Yu�¶�y|¯
êè�çì DE îé�í D åæåë�å D åíî�å EF åíç�æ EF åìì�å EF íîí�î DEFG èê�èé DE y¹²À¯Y
æç�çî EFG îæ�ì D ååëî�å D åîì�å EF åîé�æ EF åíí�å EF ìë�æé FG ëç�éê E yZ�¯z-
ëí�çí EFG ç�æå D åææè�å D åíç�å E åìè�æ E åëí�å D êèî�ì DEF î�èæ DE ±Z-z-
æè�çí DE ê�ææ DE ååìè�å D åìî�å E åìé�æ E åë�å D îèæ�ë DE æê�çè D v^´-
ìé�çí EFG çé�î D ååîé�å D åî�å EF åíé�æ EF åìê�å EF éæ�ææ DEFG îæ�éê E µ¹Z�
îç�çí EFG ëè�î D åææí�å D åíç�å E åìè�æ E åìç�å E íçæ�ì DEF îç�èå DE ®£
ìç�çí G è�æì E åæîæ�å E åëç�å D åéé�æ D åé�å D ççî�é D êæ�çì D [YyYu

©Z°doY�n���yu�yYu�¾´�¯��ÈdsY�uºk¹�­v��µv´·u�±Z�³�±ºd��yu�¶]Z�¯��¹zoê�±º¯{M�}Z�Y�z]#b�Y�²¨³Yu�½Y�¶´¯Yu�v´�

©¹vkè�±º-Z³º-�½Z·�bÀ�°k�yu�ª�³�¦¿�¾´��ªoYz¯�ª§�¶]�b^�³�½v�y�ªoYz¯�{Y�¦¿�z·�¾´���¿{ºc�¶�¿Z¤¯�%�WDEDFL

ª¯Z§�µz�o �À��µy¹u
�º¬]�{Y

µzÀ � ²��µyº�é ²��µyº�è ²��µyº�
ç

²��µyº�
æ

µy¹u
Y®tc�±ºÀ�Z]º¨³ bÀ�°k·Z

åì�å îè�å åæ�å åè�å åé�å åê�å æì�å ëè�å zd�º�
åì�å îè�å åè�å åé�å åé�å åê�å æì�å ë�å ¶À¿¹{yY
åí�å îç�å åæ�å åè�å åé�å åê�å æç�å ëì�å µZ.�³Yu�¶�y|¯
åë�å îç�å åç�å åé�å åé�å åê�å æì�å ëæ�å ²À¯Yy¹
åê�å îê�å åè�å åç�å åè�å åé�å æè�å ì�å yZ�¯z-
ææ�å î�å åæ�å åé�å åê�å åê�å æè�å ëç�å ±Z-z-
ææ�å î�å åæ�å åé�å åê�å åë�å æè�å êî�å v^´-
åî�å îê�å åé�å åé�å åé�å åê�å æê�å ëè�å µ¹Z�
åê�å îê�å åæ�å åè�å åë�å åì�å æè�å ëé�å ®£
åí�å îç�å åç�å åê�å åë�å åë�å æí�å êé�å [YyYu
åì�å îè�å åç�å åé�å åé�å åê�å æê�å ëè�å ²À.³ZÀ¯
åæ�å åæ�å åæ�å åæ�å åæ�å åæ�å åæ�å åé�å 6(
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º¬�¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­�®d ·�©Z��­yZ¸#�µyZ°��±Zd�¯{æèíç

ççç

b�Y�¡º��yYv¤¯�{Y�zd°§�Zº·bÀº�°k�­Zº°c�½Yzº]�¾«Zo�yu�²¿Y
¾d]º�y��¿Yz��yu��·¹&��²¿Y�¶§�b�Yè�êêv�yu�¿Yz��¹

¾ºcyYzoç�çéuYz-�¾d³Z��¶ºkyuv��­Zl³Y�¾d]º�y��¿Yz��¶§�
{Y�±Z�º³�½YyYu�|À³�¾cyYzo��¿Yz��¹ uyZ.¨³Y��¿Zº¯{M�{Y�zºd°§

ççZºcçëuº]�uYz-�¾d³Zº� ¶ºkyu��]²¿Y�¶]��z.³�ZZ]�uyZ.¨³Y�¶§
Zºc ayYzºo ¶ºkyu��¿Y|º�Yèå²¿Y�±Y|ºÀ¯�uYzº-¾d³Zº� ¶ºkyu�

b�Y�µuz§��yY|-��¿Y|�Y�©Zo�yu�Yy�Z·zºd¯YyZ��Z¯�z-Y��²¿Yz]Z´]�
½Z·��¿Z¯{M��¿Yzº� Zº] Yy��¿Zº¯{M��¿Yzº�uyZ.¨³Y�½Z¯uçê

uYzº-¾d³Zº�¶ºkyu�bÀ�°k�v�y�b�z��®º· {Zº] ®Àº´§�zº]Yz]
Z¿�v·Yººs �¿Y|º�Yb��zd�º��{Y�µv��½y¹M��°k�µuºc��£Y¹�yu

¶ºº§ ¶ºº$³M�{Y�zdºº�À]�½vºº�y�b�zºº� ½zcv�Zºº�¯Z³��¿Yzºº� yu
ºÀ]�½Yzº] uyZº.¨³Yººc�À%bº�Yu�µuzºº§ �yY|º-��·¹&ºº� yu

,ººººººº³Y¹�¹ ½Zººººººº�c�¶ººººººº§ ½zººººººº.¿u�çî�½¹y
%���DUJHQWLIROLL³Y�ºlº¤¯��v³uYu�­ZºyYvU¯uZ]�½¹yº±Zl�-º¶kº

²¿zÀ��¾º´À¯{�\Àº� �¾º.³z��VZHHW� SRWDWR�yu�ZÀ]º«�¹ yZÀs��
¾º¿Z¯u��¿Yzº�æ�çêb]º�y�¹ uYz-�¾d³Z��¶ºkyu�îå�íå��¹
¾¿Z´�¹y�µy¹u�¾¨¿yZc�'�/�æå�æé\Àczc�¶]�æêè�å��æîç�å�

æèí�å¹æçå�åbº�Y�µvº� �yY|º-�{Y�zcÇZ]�uYv�Y�²¿Y�­Zº°c

yYv¤¯U±Yz¿Y�½Z·�bÀ�°k�½Yz]�z�Zo��·¹&��yu�µv¯M�b�u�¶]
bº�Y�.³�²¿Y�Zº]º¯ ¶§��zº¤ºyYvU°k�yuºd�º��bÀ�º½¹z]�z

´�ºº¯ ¶]�¶^ºyYv¤UP-º� �yY|º] µvºÀ]º«�½Yzºpc�yu�Zº¡º��¢À¤
¿u|ººº³ºbººº�Y�¦��{yYUP¬-�¦«Z]vÀ ººº� ½Yzººº]º¶ººº³Zt

�7ULDOHXURGHV�YDSRUDULRUXP�:HVWZRRG�º�ºc�º²°�y¹u��
½y¹u�±¹�¹�æê�½Z¯u�yuæêuYz-�¾d³Z��¶kyu�åêî�åyu¹�çê
-¾d³Z��¶kyuuYzæçæ�åv¯M�b�u�¶]�¾.³z��¶kº-�½¹y��yu�²¿Y

bÀ�°k�¶§�b�Y�¾º«Zo¾¬§�¶] �·¹&��²¿Y�yu�µv��¾�yz]�½Z·
v³vºº�³�z¤dºº�¯�¾ºº.³z��¶kººº- ½¹y�{Y�µvºº¯M�bºº�u�¶ºº] j¿Zdºº³

½Z·�bÀ�°k�²À]�a¹Z c�uºk¹�µv´·u�±Z�³�bÀ�°k�½Z·zºd¯YyZ�
bÀ�°k�Z]�µ¹Z��¹ yZº�¯z-�µZ.�³Yu�¶�y|º¯ �zdº�º��v^´-�½Z·

Z-zº-bº�Y�[YyYu�¹ ±�µ&¿¹�¶]�±Yz.�·¹&��²¿Y�j¿Zd³�¶�¿Z¤¯�Z]
½Yzºº] ½y¹MuY{�¹ vºº�y�¾ººcYw�qzºº³ ¶ºº§ vºº� ­ººº¬�¯�uyZºº.¨³Y

bÀº�°k¶d�Z¿�Z]��yZº�¯z-��µZ.º�³Yu�¶�y|º¯ �zdº�º��½Zº·½Z·
uyYu�bº¤]Z�¯�uyZº.¨³Y�¾¯�mz�¯���z��²¿Y�Zk�²¿Y�yu¶§�uº�

bÀº�°k�²º¿Y�Zº¿M²¿zd�Y�Z·%Y ¹u�z·�{Y�¾�º¬t¯�Z¿��Z¿�²¿zd�
¿ºcºÀ]�¦º- {Y�ÇZ]�½y¹MuY{�ayv£�Z]��Àº³ºº¶%HPLVLD� WDEDFL

v´d�·�uyYu�{ZÀ³�½zc��¯Zk�¹ zc�¢À£u�¾�yz]�¶]�¶§��

�]Z´¯
Î�� �¾º^«Z��Y�æèìì�bÀ�°k�®�À¯Z´¿u�¹ ¾�À^��±Z´°�u�¾¿Z�Z´�%HPLVLD� WDEDFL½Z·yº^³{�¶�«Z�¯�¹ ²À¯Yy¹�¹ yZ�¯z-��yY|¯�yu

ºd¿{YyZ�ºWvÀ(UHWPRFHURXV�PXQGXV¹(QFDUFLD� OXWHD�d§u�¶«Zº�yº�µz�o�½zº�§�¾�Z´º.�³Yu��½{y¹Zº¯ bÀ]zc�µZº�}yv
±Yz¸c�

Ï��º«Y��²Àsº¿zº§�æèçë��®º¸¯²¿zºc$OHXURGRLGHD±Yzº¿Y�½Zº·�½yZ°Àº] ¹ aZº�M�¾º·ZÀ-�½Zº·�¹ aZ�M�¾�yz]�¶��R¯�¶¿zº�³�
½yZ°À]¾·ZÀ-�½Z·ê�çç�çí

Ð�µ �½yZ¸£�cZo�¹º[ �¾°�æèìî�«Z�¯º�³º��aZ�º·u¹yºX«M�¾¨Àdº½Z�+RP��� $OH\URGLGDH�±Z¸ �Y�±Zd�Y�yu�µz.´§�²À°·uyZ¸#
µZÀ-±Yz¿Y�¾¨�|��±Z¸ �Y��

�� $OOHQ��5��0���+��7XFNHU�DQG�7�$��:LOVRQ� ����� /HDI�FUXPSOH�GLVHDVH�RI�FRWWRQ�LQ�$UL]RQD��3ODQW�'LV�������������
�� %HGIRUG��, �'���0��3LQQHU��6��/LX�DQG�3��*��0DUNKDP������ %HPLVLD�WDEDFL�SRWHQWLDO�LQIHVWDWLRQ��SK\WRWR[LFLW\�DQG�

YLUXV� WUDQVPLVVLRQ�ZLWKLQ�(XURSHDQ�DJULFXOWXUH��3URFHHGLQJ������%ULJKWRQ�&URS�3URWHFWLRQ�&RQIHUHQFH�± 3HVWV�
DQG�'LVHDVHV���������

�� %HOORZV��7��6���7��0�� 3HUULQJ��5��*��*LOO� DQG�'��+��+HDGULFN�� ����� 'HVFULSWLRQ� RI� D� VSHFLHV� RI %HPLVLD �+RP���
$OH\URGLGDH��$QQDO��(QWRPRO��6RF��$PHU�����������������

�� %HWKNH��-��$���7��'��3DLQH�DQG�*��6��1XHVVO\������� &RPSDUDWLYH�ELRORJ\��PRUSKRPHWULFV�DQG�GHYHORSPHQW�RI�WZR�
SRSXODWLRQV�RI %HPLVLD� WDEDFL �+RP��$OH\URGLGDH��RQ�FRWWRQ�DQG�SRLQVHWWLD��$QQ��(QWRPRO��6RF��$PHU���������
��������
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bÀ�°k�yu�bÀ�°k�½Z·zd¯YyZ��¶�¿Z¤¯¶^´��¦«Z]vÀ ��½Y�¶¤�´¯�½Z·���

ççè

�� %URDGEHQW�� $�� %�� *�� 6�� )RRWWLW� DQG� * �'�� 0XUSK\�� ����� 6ZHHW� SRWDWR� ZKLWHIO\ %HPLVLD� WDEDFL �*HQQ��� �+RP��
$OH\URGLGDH���D�SRWHQWLDO�LQVHFW�SHVW�LQ�&DQDGD��&DQDG��(QWRPRO�����������������

�� %\UQH�� '�� 1�� DQG�:�� %�� 0LOOHU�� ������ &DUERK\GUDWH� DQG� DPLQR� DFLG� FRPSRVLWLRQ� RI� SKORHP� VDS� DQG� KRQ\GHZ�
SURGXFHG�E\�%HPLVLD�WDEDFL���-��,QVHFW�3K\VLRO�����������������

��� &DUH\��-��5� ����� $SSOLHG�'HPRJUDSK\�IRU�%LRORJLVWV�:LWK�6SHFLDO�(PSKDVLV�RQ�,QVHFWV�2[IRUG�8QLYHUVLW\�3UHVV��
2[IRUG

��� &RVWD��+��6��DQG�-��.��%URZQ� ������9DULDWLRQ�LQ�ELRORJLFDO�FKDUDFWULVWLFV�DQG�HVWUDVH�SDWWHUQV�DPRQJ�SRSXODWLRQ�RI
%HPLVLD�WDEDFL DQG�WKH�DVVRFLDWLRQ�RI�RQH�SRSXODWLRQ�ZLWK�VLOYHUOHDI�V\PSWRP�LQGXFWLRQ��(QWRPRO��([SHUPHQWDOLV�
$SSO��������������

��� &RVWD�� +�� 6��� -�� .�� %URZQ� DQG� '�� 1�� %\UQH�� ������ /LIH� KLVWRU\� WUDLWV� RI� WKH� ZKLWHIO\ %HPLVLD� WDEDFL �+RP���
$OH\URGLGDH��RQ�VL[�YLUXV�LQIHFWHG�RU�KHDOWK\�SODQW�VSHFLHV��(QYLURQ��(QWRPRO��������������������

��� &RVWD��+��6���-��.��%URZQ�DQG�'��1��%\UQH� ������+RVW�SODQW�VHOHFWLRQ�E\�WKH�ZKLWHIO\ %HPLVLD�WDEDFL �*HQQDGLXV��
�+RP���$OH\URGLGDH��XQGHU�JUHHQKRXVH�FRQGLWLRQV��-��$SSO��(QWRPRO���������������

��� 'H�%DUUR��3�-���)��'ULYHU�� -�:�+���7UXHPDQ�DQG� -��&XUUDQ��������3K\ORJHQHWLF� UHODWLRQVKLSV�RI�ZRUOG�SXODWLRQV�RI�
%HPLVLD�WDEDFL �*HQQ���XVLQJ�ULERVRPDO�,76���0ROHFXODU�3K\ORJHQHWLFV�DQG�(YROXWLRQ������������

���'RUVPDQ��5� DQG�0��YDQ�GH�9ULH� ����� 3RSXODWLRQ�G\QDPLFV�RI�WKH�JUHHQKRXVH�ZKLWHIO\ 7ULDOHXURGHV�YDSRUDULRUXP
RQ GLIIHUHQW�JHUEHUD�YDULHWLHV��,2%&�:356�%XOO��;���������

��� (QNHJDDUG��$� �����7KH�SRLQVHWWLD�VWUDLQ�RI�WKH�FRWWRQ�ZKLWHIO\ %HPLVLD�WDEDFL �+RP���$OH\URGLGDH��ELRORJLFDO�DQG�
GHPRJUDSKLF�SDUDPHWHUV�RQ�SRLQVHWWLD��(XSKRUELD�SXOFKHULPD��LQ�UHODWLRQ�WR�WHPSHUDWXUH��%XOO�(QWRPRO��5HV����
��������

��� *HUOLQJ�� '��� 8�� 0RWUR� DQG� $�� 5�� +RURZLW]� ������ '\QDPLFV� RI %HPLVLD� WDEDFL� �*HQQ��� �� +RP��� $OH\URGLGDH��
DWWDFNLQJ�FRWWRQ�LQ�WKH�FRDVWDO�SODLQ�RI�,VUDHO��%XOO��(QWRPRO��5HV��������������

��� *HUOLQJ��'� ����� :KLWHIOLHV��7KHLU�%LRQRPLFV��3HVW�6WDWXV�DQG�0DQDJPHQW��:LPERUQH��8.��,QWHUFHSW�
��� *LOO��5��-������� $�UHYLHZ�RI�WKH�VZHHWSRWDWR�ZKLWHIO\�LQ�6RXWKHUQ�&DOLIRUQLD��&DQDG��(QWRPRO����� ��������
���0RXQG�� /�� $� ����� $Q� LQWURGXFWLRQ� WR� WKH� $OH\URGLGDH� RI� :HVWHUQ� $IULFD� �+RPRSWHUD�� %XOO�� %U�� 0XVHXP� RI�

1DWXUDO�+LVWRU\������� ��������
���0RXQG��/��$�� DQG�6��+�� �+DOVH\� �����:KLWHIO\�RI� WKH�ZRUOG��$�V\VWHPDWLF�FDWDORJXH�RI� WKH� �+RP���$OH\URGLGDH��

ZLWK�KRVW�SODQW�DQG�QDWXUDO�HQHP\�GDWD��%ULW��0XVHXP�1DWXUDO�+LVWRU\��/RQGRQ�
��� 3HUULQJ�� 7��0�� $�� &RRSHU�� � '�� -�� .D]PHU�� &�� 6KLHOGV� DQG� � -�� 6KLHOGV� ������1HZ� VWUDLQ� RI� VZHHWSRWDWR�ZKLWHIO\�

LQYDGHV�&DOLIRUQLD�YHJHWDEOHV��&DOLI��$JULF������������
��� 3HUULQJ�� 7�� 0��� $�� &RRSHU� DQG� '�� -�� .D]PHU� ����� ,GHQWLILFDWLRQ� RI� WKH� SRLQVHWWLD� VWUDLQ� RI %HPLVLD� WDEDFL RQ�

EURFFROL�E\�HOHFWURSKRUHVLV��-��(FRQ��(QWRPRO���������������
��� 3HUULQJ��7��0���$��'��&RRSHU��5�� -��5DGULJXHV��&��$��)DUUDU� DQG�7��6��%HOORZV� ����� ,GHQWLILFDWLRQ�RI� D�ZKLWHIO\�

VSHFLHV�E\�*HQRPLF�DQG�%HKDYLRUDO�6WXGLHV��6FLHQFH����������������
��� 3HUULQJ��7��0���������7KH�%HPLVLD�WDEDFL�VSHFLHV�FRPSOH[��&URS�3UWHF��������������
��� 3ULFH��-�)���'�-��6FKXVWHU�DQG�'��(��6KRUWV� ����� 0DQDJLQJ�WKH�VZHHWSRWDWR�ZKLWHIO\��*UHHQKRXVH�*URZHU�������
��� 5XVVHOO��/ �0� ����� &ROOHFWLRQ�UHFRUGV�RI %HPLVLD�WDEDFL �*HQQ���LQ WKH�8QLWHG�6WDWHV��+HP���+RP���$OH\URGLGDH����

&RRSHUDWLYH�(FRQRPLF�,QVHUW�5HSRUW���� ��������
��� 6DQGHUVRQ��-��3� ������6ZHHWSRWDWR�ZKLWHIO\�LQ�1HZ�<RUN�JUHHQKRXVH��/RQJ�,VODQG�+RUWLFXOWXUDO�1HZV�������
��� 7VDL��-��+��DQG�.��:DQJ� ����� 'HYHORSPHQW�DQG�UHSURGXFWLRQ�RI %HPLVLD�DUJHQWLIROLL RQ�ILYH�KRVW�SODQWV��(QYLURQ��

(QWRPRO����� �������

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
82

.7
.4

.1
7.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
16

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1382.7.4.17.2
https://jcpp.iut.ac.ir/article-1-496-fa.html
http://www.tcpdf.org

