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>È¯Z§�yY{Z]�yu�~��²¿Y�¾«º°�¯�¶³º°³�¶]�b^�³�µv��vÀ«ºc�¾¿ZÀ«Zd¿Y�uÇZ��~�³uYu�±Z�³�½zcz]�v�

½vÀ¬§�½Z·�µ%Y¹��½z«Z§�®§�uÇZ��~���|³º¿Z¯�¾¿ZÀ«Zd¿Y�uÇZ��~��±Zd³Y{��°�²¿zd�§uºd«Z¯
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uÇZ��½Z·�~��uyº¯�²º¿Y�yu��tº�¯�©Zhº¯ ¦º¿b�Yyu�¶§�
±M��Yº³Y�{Y�¾sz]�|³º¿Z¯�ª£Yvoëê�¾¯�µuZ d�Y�²�¹yuº��{Y
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º���|À¿Z�æèíÐ

æíç

ªº¿Z°c¾¿Yx��®¿%y�yu�¶§�uyYu�uºk¹�½uZ¿{�½zd°§�²�¹y�uºs
v´º´§��zº�¯�{Y�¾�t]�±uz§�²¿|.¿Zk��ºº�º¯�Zºk ²º¿Y�yu

¾¿Yx��µuZ¯�yu�Yy�²�¹y��¤³�±Z°·�v´³Yºd]�¶§�½uYº¯�Zº] ²º�¹y
v´º¿Z°³�Zº ¿Y¾º«¹¾¯�mz�¯�v´�Z]�½zd°§�½zº«Z§�½YyYu�º��¶§�u

¾¯�uyYº¯�²¿Y�{Y�¾¨¿�½z«Z§�®§�uÇZ��½Z·�~��vÀ«ºcv�Z]�¦¿
uÇZ��½Z·�~��yu�²�¹y�±Y|À¯�{Y�²d�Z§�Z]�¶§���t�¯�¶¬X�¯

¾ºº¯ uºººk¹�¶ºº]bºº�Y�¶d¿{º¨ºº�¿¹��·Zºº§ vºº¿M��¶ºº§ ¾ºº«Zo�yu
�sZ��{Y�¾¨¿�¶d¿{º¨�¿¹uÇZ��½Z·�~��yu�bÀ À§�®¸¯�½Z·

¾º¯v�Z]�ÎÍ��z�³�{Y�uÇZ��½Z·�~�½Z·�¾-&¿¹¶]�¾¨¿%º«ºWy�
- ¹uººº³ µ¹zººº°Àºk ¶º¯Zºººv�6HPL� VROLG�¹±Y¹y��3RXUDEOH
¤^�º¶]º¾¯�½v´v³º��í��

yu�uZd ·�¶·u�zsY¹Y�¶]�½z«Z§�®§�aÇºº�p¯�vÀº«ºc�zº¨�
¾º¯z]�Z¨¿zº¯Yuuzº-�{Y�¾�Z³��yYº��{¹zº] ±Zº¯{�±M�yu�Yzº¿{
®º¿%y��zº�¯{Y�¾°¸¯��t]�±ZÀ¯�yu�[z#�¹ ½z«Z§�zº� ½Zº·

µv´´§�±Yz.³�yº��¶]�yº�§�²¿Y�bÀº�°k¹ uº]��zd�-�¶]�¹y�½Y
�¹�²À°·Yy�¾�À�¹��Èc�¾¿Yx���¿Z´��²À¤¤p¯�Zc�v��\^���

½uYº¯�Z]�aÇºº�p¯�²º¿Y�²º�¹y�{Y�¾º�t]�¾º´¿|.¿Zk�½Yzº]
vººº�Z]�µYzººº°·�½zººº«Z§��·Zººº§ Zººº] ¶ººº§ \ººº�Z´¯¾ººº«¹

{Zºº�M�v´ºº¨³�uZººl¿Y�¾ºº¨Àd�«º³Z-yY�aZÀºº�º�s�yu�½zººÀgPc
v´¿Z°³�æ��

©Zº� yuæîîæ¶§�½z«Z§�®§�uÇZ��~���º³�¦¿�¥º¯Yz�Àd³�
½¹Zºoëê�èæëº¬À§�yu�½%z³Y�½z«Z§æååvÀ«ºc��uº]�~��­z-�

�°��¹ �zº¯ ®ºtc�µuy{��Z¿ºº� ²º�¹y�\º�Z´¯�b^º�³�¹ uzº§
±Zdº³Y{�;DQWKDQ�JXP�½z«Z§�®§�uÇZ��½Z·�~��vÀ«ºc�½Yz]�Yy

uy¹M�b�u�¶] [º¬�¯�b�Z]�Z]�ææ��yu�·¹&�²À°·�yu�½z.¿u�
aZ´¿&«M�©º¨À¬-�²¬À�¹z��zÀgPc�y{Z°¬¿�©Z�3URS\OHQH� JO\FRO�

DOJLQDWH�±ºÀ�«º¯Y�½yYv¿Z��½¹y�Yy�±Zd³Y{��°º� ¹²�¹y�½Z·
²À´#�®·�¹ [M�yu±ºÀ�«º¯Y��º³�²¿Y�½yYv¿Z��yu�uYº¯�²¿Y��¤³�

µ{Yv³Y��¾¨¿%º«ºWy��Yºs�¹ uº°³�¾�yz]�uÇZº� ½Zº·~º� yu
uz§�½zºÀ-�µ{Yvº³Y�Yy�¾p�º� �º�§�¹ aYyw�½¹¶§�uYu�±Z�³�

�yu�aYyw�ªÀ¨�c�¢¿z��{Y�±Zd³Y{��°º� bº�¬���¿Y|º�Y�zc�b
v´º§¾º¯ uZºl¿Y�½zdº�À]�¶d¿{º¨º�¿¹�æë��©Z��yuæîîé¹ zWZ]�

À§zººc �Yººº³Y��³YyZºº¨°·¾ºº¿Z·�\v´ºº³Yºd]�bºº�Y�²ºº¨°¯�¶ºº§
cZÀº�º�s¾uÇZ��½Z·�~��vÀ«ºc�½Yz]�v´�Z]�YyYu�¾]z#�¶À^º�

vÀ«ºc�yu�Yy�Z¸³M��¤³�¹ µuz§�µuZ d�Y�¾]z#�±¹v]�¹ [zº# ®º§
°³�¾�yz]�v´�Z]�¾]ºs�bÀ À§�½YyYu�¶§�¾¿Z·�~�v³uº�Ï��²¿Y

¶«Zd�¿z§¹z¨À¯�|«º¬���uz��[M�yu�­yºc�ª]Z£�¶d�Z�³�ª¯Z��uYº¯
�0LFURFU\VWDOOLQH� FHOOXORVH�°º� ¹ºº] �ººuº�yu�º·¹&º�

©Z��yu�½zº.¿uæîîê½Z·�~��vÀ«ºc�±Z¨¯Y��³YyZ¨°·�¹ º]Yy�
¹ ½Y�¶d�Z�³�zÀ��½Z·v¿yZ§Zº� ¾º¬��¶¬Àº�¹�¶º] Yy�±Y¹y�½vÀº�Y

º¯ ±Zdº³Y{��°º� ¾º°§�zº¿uZ¤¯j¿Zd³�¶§�v³uYu�yYz£�¾º�yz]�uyº
uº]�©º^£�ª]Z£�Z¸³M���ºc�µv¯M�b�u�¶] ¾¨¿%º«ºWy�ÎÒ��©Z��yu

æîîì±Yu�¶¿Z�zººº] µv´ººº·u�bººº�Z]�ª¯Yºººº� {Y�uyZÀººº#º´À��¹
½z«Z§�±¹v]�¹ ½z«Z§�®§�¾¿Yx���¬dt¯�aÇº�p¯�yu�¶dº�Z�³

v³uººº°³�µuZ dºº�Y�{Y�¾ºº^À§zc�ª¯Zºº� µv´ºº·u�bºº�Z]�ª¯Yººº� ²ºº¿Y
ºººº¬p¯Z³�|ººº¿y�aYyw©�®Àººº³ZdÀc�vÀººº�§Y�½u�ªhººº¯��°ººº� �

�±Zdº³Y{�ªhº¯�¶dº�Z�³�¹�¶´ÀcÇ%��À��¶d�Z�³�ªhº¯�ayº��¶]
uº]�~¨¬�°§�ë��
²º¿Y�yu�·¹&º�¹u�yu�½z«Z§�±Y|ºÀ¯��·Zº§\À§zc�~��

¶]��z�¯�z]�µ¹È��¶§�v¯Zk�¶°À³�½Z·�~��µ¹z-�{Y�|³º¿Z¯�¾¨¿
½Z·Yx��{Y�¾sz]�¹ ¾´À¯{�\À��½Z·uÇZ��yu��uÇZ��~��±Yº´�
uyº¯�uZ¿{�yYv¤¯�¶]�aYyw�©Zº�cY�½Yzº] |ºÀ³�¾º¿Z¿yu�¹ ¾dº�º-
~��­Z³�¶]�±Y¹y�~���º³�¦¿�½z.¿u�¹ uzÀ-�¾¯�yYz£�µuZ dº�Y
¹ v¿vk�½Z·�±ºÀ�Çº¯z��¹ ¶d�z-�yYz£�¾�yz]�uyº¯�¾¿ZÀ«Zd¿Y�uÇZº�

b�Y�µv¿uz-�¾oYz��½zº«Z§�®º§�~�²¿Y�yu�µv��¾oYz��|³º¿Z¯�
�·¹&º�¦º¿~�²¿|.¿Zk�|³º¿Z¯��0D\RQQDLVH� VXEVWLWXWH�

�z¯�®tc�µuy{��¾]z#�½z¿uZ¤¯��xo�z]�µ¹È��±M�yu�¶§�bº�Y
¹ bº�Y�µvº� �xºo |ºÀ³®§�|³º¿Z¯�±ºÀ�Çº¯z��¦¿��º£Y¹�yu

²¿Y�yu�¶§�µv¿uz-�vÀ«ºc�©¹zdº�¬§�vº£Z��½zº«Z§�·¹&�bpc�
¾¯�µv³Yºs�½z«Z§�®§�|³º¿Z¯�±Yº´�uº��

}Zº�Yz]½Zº·¾º�yz]²¿|.¿Zk��Yº³Y�¾º�yz]�¹ ¶Àº«¹Y�½Z·
µv��|À«¹yvÀ·�½Z·�¶d�Z�³��Yº³Y�{Y�¾]z#�²¿|.¿Zk�¦¿��¾º]z#

²¿zd�§uºd«Z¯�±Yº´º� bºpc�0DOWRGH[WULQ�v¿yZ§Z��¾¬��¦¿�¹
�°��µ¹z-�{Y�©ºº¨«º¯�bº�yu] ¾§Yyºs�½Z·¶½Yz]��±Zd³Y{�­Z³
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~��vÀ«ºc�¹ ±ºÀ�Çº¯z�½z«Z§�®§�uÇZ��½Z·

æíè

�·Z§�z]�µuZ¯�¹u�²¿Y�zgY�¹ v��¶d�z-�z�³�yu�¾]z#�¾º´¿|.¿Zk
�«º³Z-yY�bÀ À§�uZºl¿Y�¹ ²º�¹y�vº�yu¹u�²¿Y�yu�[º¬�¯�¾¨dÀ

v¿uz-�¾�yz]�~���º³�

�¹y�¹ uYº¯Z·
v¿uz-�µuZ d�Y�|³º¿Z¯�~��±ºÀ�Çº¯z��bsZº� yu�¶º§ ½uYºº¯

²º�¹y�ª¯Zº��ªº-{Z³�±Yuzº.]Zd�M�²º�¹y��[M��¶§z��b§z�
Yuy¹�²¿zdº�§uºd«Z¯���±Yz¿Y�|º§º¬-�¹ ¶dº�Z�³�b§zº���°���
±Zd³Y{�¾�º³Z��b§z�6DQRIL�%LR� ,QGXVWU\¶�³Yz����®���µv´·u

�©uzºs yuºº��¶]�®¿v��aY¹|´]�¹ ®À�Zd��aZ]yº���z¿Z À�«º¯Y��
uº]�µv³yYu�¶.³�±Yº´��

zºº] µ¹Èºº� ¾ºº¿ZÀ«Zd¿Y�uÇZºº� ~ºº� ±ºÀºº�Çº¯z��bsZºº� yu
\À§zººc½Zºº·zººÀ´��[M�yuººº� {Y�¡ººº��±Y{Zºº� v´¿Mzºº� b§zºº�
±Z·Z ºº���¾ºº¿ZÀ«Zd¿Y�uÇZºº� ~ºº� �ººº�t¯�¶ºº¿¹uY�b§zºº�

y¹y�±Yu¹º¿%-LYRGDQ�5RXU�µuZ d�Y�aZl¿|^���º¬t¯�¹v��
yYz£�µuZ d�Y�uyº¯��¹y�¹u�Zº·±ºÀº�Çº¯z��bsZº� ½Yzº]

b�zºººº-�Z·vÀººººWº¬§¹yvÀ·�±uzºººº§ �ººººº¬t¯�©¹Y��¹y
��+\GURFROORLGVyu�¹ ²ºº�¹y�±uzºº§ ¶�Zºº�Y�~�ºº� ¹ [M�Zºº]

\À§zc�±u¹|�Y�b¿Z¸³½Z·�uº]�¶§z��¹ µv´·u�®����Ï��
­¹u��¹y�yub�t³¦�s�uYº¯�¹ Z·vÀWº¬§¹yvÀ·�yu�­{Ç

�º¬t¯�>È¯Z§�²�¹y�{Y�½yYv¤¯�Z]�±ºÀ�Çº¯z�v¿uz-�[M�~��
®���¹ ¶§z��bº¿Z¸³�yu�¹µv´·uZ·�º¬t¯�²¿Y�¶]v��µu¹|�Y�æè��

²º¿Y�¶º] zº�³½uZ¿{�yYv¤¯�²d�Yu�ªÀ«u�¶º] �zº¯ ®ºtc�µuy{�¶º§
Z¿�µv´´§�±ºÀ�«º¯Y�ª¯Z��¦¿�¶«|´¯�¶]�|³º¿Z¯�vÀ«ºc�yu�vÀ�À«º º��

¾¯�ª°��z¿Z Àº�«º¯Y§²¿Y�yu�¾^´k��Yv·Y�{Y�¾¨¿�¹ v´�·¹&�
uº]�µuZº¯ ²º¿Y��xºo�µuZ d�Y�²¿|.¿Zk�±Yº´��¶]�z¿Z À�«º¯Y�{Y�

vº���¿z�c�}Z�Y�zº] Yvdº]Y��|º³º¿Z¯�±ºÀº�Çº¯z��¾ºoYz��yu
�¿Z¯{M�{Y�µv¯M�b�u�¶] aZ�È�Y�¹ ½z«Z§�®§�aÇºº�p¯½Z·�

mº���²¿zd�§uºd«Z¯�¹ �°º� �²º�¹y�zºÀ�d¯�¶º� ½Yzº] ¶Àº«¹Y
¶À«¹Y½Y�z���À��±ºÀ�Çº¯z��¦¿�¾oYz�¹�v��¶d�z-�z�³�yu�

vº¯M�ªº°��¶º]�zÀÀ�c�¾º�yz]�½Yzº]½Z·zÀÀ�c�zgY�yu�µv��uZl¿Y�
yu�zÀ�d¯�z·�¹ zÀ�d¯�yZ¸#�Z]�|³º¿Z¯�±ºÀ�Çº¯z���Z·zÀ�d¯�zº¿uZ¤¯

¹ n�º� ¶º�v��¶dsZº� yYzº¨c�¶º� yu�±ºÀº�Çº¯z��zº·�²¿Y
²�¹y�½Yz]�mº��èå�èê¹éå�°���v�yu�çê�å�ê�å¹ìê

�å²¿zdº�§uºd«Z¯��vº�yu�æ�ç¹è�ÈdsY�½Z¯u�¹ vº�yu�çê�
êê¹íê¾d³Zº� ¶ºkyu�\Àczc�²¿Y�¶]�¹ v��¶d�z-�z�³�yu�uYzº-
çìv¿uz-�vÀ«ºc�Z¯u�¶��yu�±ºÀº�Çº¯z���vÀ«ºc�½Z·�±ºÀ�Çº¯z�

{Y��|³º¿Z¯�½Yzº] µvº�æZc�çìµyZ°��¶]�b�Z]�{Y�¹ v³v��½yYx-
�½z·Z���sZº� ±Yº´º�¿{º¨�¿¹¶d�æéå�êå¶À³Zg�©Z¨�Z���¶]

¶]�¾¿Z�#�µ¹z-���ºc�µv��µuYu�{ZÀd¯Y�{Y�¹ ¾¬�Y�yZÀº�¯�±Yº´º�
v¿uz-�µuZ d�Y�Z·�±ºÀ�Çº¯z��©º^£�Z¿�uy�yu�¾¿Z¸³�yZÀ�¯�±Yº´º��

µ{Yvº³Yv¬À §¹z]�¾�sz#�zd¯º¨�¿¹��º�ºc�¶d¿{º¨º�¿¹�½zºÀ-
�%URRNILHOG�YLVFRPHWHU�¯ºº©v/9)�]º� Zºº�zºbUSPë�å

l³Yººº� ­Zv�¬§º¶·Z¯�¹u�¾³Z¯{�µy¹u�¦¿�½Yz]�Z·�±ºÀ�Çº¯z��¶À
v³v��½yYu�¶.³�©Z$t¿�yu�uYzº-¾d³Zº� ¶ºkyu�yZº¸#�½Zº¯u�yu
¾�yz]�bpc�Z¸³M�¾]¹z¨À¯�¾-uº«M�±Y|À¯�¹ b�Z]�bÀ À§�~��¹

v´d�zº- yYzº£��yZ°��¹ ¾¬§��yZ°��½Yz]�¾]¹z¨À¯�±º¯{M�yu
�Àººp¯�¹u�{Y�\Àczººc ¶ºº] zºº°t¯�¹ ¦�º§3&$¹3'$µuZ dºº�Y�
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µyZ°º� ±ºÀº�Çº¯z�æ¾´�¿���³�±Y|À¯�¶]�|³º¿Z¯�bsZ��æë�
¶Àº¸cº-�¿Y|�Y�z]Yz]�¹u�¶]�²¿zd�§uºd«Z¯�¹ �°��v�yu�¹ v¿uz

vº� µuYu�[º¬�¯Z³�¹ i|«�¾ºd�Z]�µvº¯M�bº�u�¶º] ±ºÀº�Çº¯z�
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º�Z´¯º�·�\ºv´d�\Àczc�¶]åçæ�å�� Sdåæè�åSd���£�yuºb°
z¿{j¿Zd³�µv¯M�b�u�¶]fp]�uyº¯�µ¹z-�¹u�z·�½Yz]�ªÀ� c�¶]�
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¾º´�¯��ÈdºsYuYu�±Zº�³�½yYu�åê�å��Sdb�u�¶] j¿Zd³�~�º�
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ª¨º�½Zº·æZºcêj¿Zdº³µv¯M�b�u�¶]½Yz]�¾¿Z�#�±º¯{M�{Y�
½Z·{ZÀºd¯Y�²Àº.³ZÀ¯ê½z«Z§�®§�|³º¿Z¯�~��yu��¬dt¯�ªº¯Z��
b�Y�µv���t�¯�
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¾¯v´§±ºÀ�Çº¯z��{Y�¶d¿{º¨�¿¹�¹,¶]�,9¾¯��¿Y|�Y�yu�¹ v]Z¿
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µv´·u�®º���zº¿uZ¤¯�yu�zºÀÀ�c¾�Zs��Yº³Y�{Y�µuZ d�Y�Z¿�Z·�v´³Z¯
©uzºs ²¿{yºXº«¹Y�{YMuº��¶¬]Z¤¯�ª¨�¯�²¿Y�Z]�Z¸³�¾�yz]�yu
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yYºº- ¹ ±Zdº³Y{�ªhº¯ ¾º¿Z·vÀ¿º¬§¹yvÀ·z]¹ ±v��¶´ÀcÇ%�½¹y�
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©%�ªÀ¨ºº�c�zºº] ayYzººo yZººgM {Y�uÇZºº� ½Zºº·~ºº� yu�²Àºº¿Z�

¾º¯ ²¿zdº�§uºd«Z¯v·Z§�S+¶³º°³�¶À¬§�²¿Y�yu�Z·�·¹&�zd°§�
{Yéuºº]��µv��­Zl³Y�½yZ¯M�¾�yz]¶d¿{º¨�¿¹�²À.³ZÀ¯�uyº¯�yu

¶³ºº°³"À·��¬dt¯�½Z¯u�¶º� yu�µvº� vÀº«ºc�|º³º¿Z¯�~º� ½Zº·
¾º´�¯��ÈdºsYuYvº³ ±Zº�³�Yy�½yYu�åê�åSt��½Z¯u�[Ztd³Y�b¬�

q&íê¶º]yu�¶§�b�Y�²¿Y�µuZ d�Y�uyº¯�½Z¯u�²¿zcÇZ]�¶«|´¯�Z¯u�²¿Y
½vo�yu�[M�[xºkb�Yv ³́Z¯�¾]z#�b�Z]�¦¿�ªÀ¨�c�¶§�[º¬�¯
uyYu�µYzº°·�¶º] Yy�í�½Z¯uq&Ïê�p¯�½Z¯u½Z¯u�¹ �Àq&êê½Z¯u��

±ºÀº�³Z��º��yu�©%�ªÀ¨º�c¾¯�¾«º°�¯�¶d�Z�³�½Z·v�Z]�ª]Z£�¶d ³̈
yu�¶kººc²¿Y�yu�½z«Z§�®§�|³º¿Z¯�~º� vÀº«ºc�·¹&�µuy{��xo�

b�Y�|³º¿Z¯�~º� ±ºÀº�Çº¯z��{Y��zº¯ ®ºtc�®tc�µuy{�µv°���¤³
|º³º¿Z¯�vÀº«ºc�yu��zº¯�¾¯�z¿Z Àº�«º Ȳ�±Yº´º� ¶º] ªº°��v�Z]�²¿Y�Z]

k¹º�Y�¹u�uºº� ©Z¨º� yu�µv°º�¯�¾º^³Y�¹ �zºl¿Y�½yYuyZºuZ
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~��vÀ«ºc�¹ ±ºÀ�Çº¯z�½z«Z§�®§�uÇZ��½Z·

æíì

©¹vkè�¶d¿{º¨�¿¹�²À.³ZÀ¯��¶À³Zg�©Z¨�Z��¶³º°³|³º¿Z¯�~��½Z·
yu�½yYu�¶.³�µZ¯�¹u�{Y�v�]�¹ ª^£q&é

½yYu�¶.³�±Z¯{�{Y�v�]� ½yYu�¶.³�±Z¯{�{Y�ª^£� ¶³º°³
å�êé å�êé ,
å�êí å�êí ,,
è�ëé å�ëé ,,,
ê�ìå å�ëî ,9
å�êè å�êè v·Z�

©¹vké�yu�µv��¶^�Zp¯�½%z³Y�±Y|À¯�æåå¶³º°³�­z-�½Z· |³º¿Z¯�~�


yu�½z«Z§�º¬À§æåå­z-� ¶³º°³
èèæ ,
èëí ,,
èìç ,,,
èìë ,9
ëìæ v·Z�


���ºc�µv��¶^�Zp¯�yYv¤¯�¹ ¶³º°³�\�#z]�¢]Z�¯�v·Z��½%z³Yb�Y�µv´´§vÀ«ºc�voY¹�

©¹vkê�Y|kY�v�yu�½´·u�ªÀ¨�c�~��µv¿|-z]�½Z·�¶³º°³�yu�µv¾¿ZÀ«Zd¿Y�uÇZ�
¶³º°³

,,������������������������, Y|kY½ªÀ¨�c�µv´·u
æë æë ²�¹y
ë�ç ç ²¿zd�§uºd«Z¯
çê�å çê�å �°�
æ æ z¿Z À�«º¯Y
è è ¶§z�
ê�ç ê�ç zÀ´��[M�yuº�
í�æ í�æ z¨�
ê�æ ê�æ ¦°³
í�å í�å µv´·u�®��

µv³Z°À£Z] ¾£Z]µv³Z¯ [M
æåå æåå ª§

¾º¯v´º§�¦¿�{Y½ÇZ]�yZÀ�]�z¿uZ¤¯�½YyYu��z¯�®tc�µuy{��z�
®¿%y�yu�µ{¹z¯Y�¶§�b�Y��Z^�Y�[z#�½Z·vÀ�Y�¹ ©¹zdº�¬§½Z·

¾¯�¾¤¬c�y¹M�±Z¿{�¾º¿Yx��Àp¯��z¯�®tc�µuy{�²À´#�®·��v³º�
®�À³Z-yY¹z¨À¯�zÀh¨c�¹ v�y�½Yz]�¾^º�Z´¯Z·b�©º�p¯�yu�¹

®���¹ uZ���¯Z³�½Z·¾¯�uZl¿Y�[º¬v´§�ê��

{Y�¾º¨¿½Zº·¾º-&¿¹� o�uÇZ��½Z·�~��½Yzº] ­{Ç�¹ ®º¸¯�
¾¯�©º�p¯�²¿Y�½yYu�¶.³�­Z.´·�yu�¾d�Z]�[º¬�¯�bÀº À§v�Z]�

©¹vºkè¶³º°³�¶d¿{º¨º�¿¹�²Àº.³ZÀ¯�¹ ª^£�Yy�|³º¿Z¯�~��½Z·
±Z�³�©Z$t¿�½Z¯u�yu�½yYu�¶.³�¶·Z¯�¹u�µy¹u�¦¿�¾º� {Y�vº�]

¾º¯vº·u�� z�³�¶� ³�{Y~��yu�¶·Z¯�¹u�½yYu�¶.³�±Z¯{��½yYv¿Z
"Àº· |ºÀ³uz¨³�uZl¿Y�¾]º¬�¯Z³�b�Z]�¶³ºº-�z¿uZ¤¯�¢^��²À´#�®·

¶³ºº°³�¶d¿{º¨º�¿¹�yu�©¹vºkZº·�yYzº¨c�¶º� yu�{Y�µuZ d�Y�Z]
µuYu�²À.³ZÀ¯�¶�¿Z¤¯�½Yzº] ±ºº�§Z¨¬¿¹�½zºd¯YyZ�Z³�±ºº¯{M½Z·
¾´�¯��ÈdsY�½yYu�¶.³�±Z¯{�{Y�vº�]�¹ ª^º£ yu�µvº� i¹{u½yY

uyYv³�uºk¹�åê�åSt��
¶³º°³�½%z³Y�±Y|À¯ª�Zo�½%z³Y��º°l¯�¶^�Zp¯�¢¿z��{Y�Z·

Y|ººkY�{Y½b�zºº- ayººº� Zºº¸³M�µv´ºº·u�ªÀ¨ºº�c��©¹vººké��
±Zº°·¶§�yº�µv¿u¾¯�>Z^¿z¤c�Z¸³M�½%z³Y�±Y|À¯�uº�½%z³Y���³�

¾«º°�¯�~��yu�uºkº¯�v·Z��b�Y�

[�¾¿ZÀ«Zd¿Y�uÇZ��~�
¶³º°³�±ZÀº¯ yu� ½Z·µv��vÀ«ºc�¾¿ZÀ«Zd¿Y�~�¶§�±ºÀ�Çº¯z��¹u�

¶³º°³�Z]�µYz°·�v³v��µuYu��Àt�c�\�Z´¯�¶d¿{º¨�¿¹��Zp«�{Y
v´d�z-�yYz£�¾¿Z�#�±º¯{M�bpc�v·Z��µyZ°��©¹vkêY|kY�½

¾º¯ ±Zº�³�Yy�±ºÀº�Çº¯z��¹u�²º¿Y�yu�¶dº�y�yZº§ ¶º]j¿Zd³�v·u
ª¨º� yu�µvº� ~¨�´º¯½Zº·ëZºcæå²¿Y�½zcz]�µv´·u�±Zº�³�

¶³ºº°³uº]�v·Z��¶³º°³�¶º] b^º�³�Zº·�åê�åSd��¶³º°³�²¿Y{Y�Z·
>È¯Z§�v·Z��¶]�b^�³�b�Z]�¹ ,³y��Zºp«�v´d�Yu�½zcz]�¾«¹{Y�

uº]�zd°§�½zcz]�²¿Y�¾³Z·u�}Z�oY�¹ º]��µ|¯�z�³�
�·Zºº§ �²ºº�¹y�yYvºº¤¯��·Zºº§ �¾ºº¿ZÀ«Zd¿Y�uÇZºº� ~ºº� yu
±Y|À¯��·Z§�²¿Y�±Yz^k�½Yz]�¶§�uyYu�µYzº°·�¶º] Yy�¶d¿{º¨º�¿¹

v��µuYu��¿Y|�Y�zº]Yz]�¹u�¶º] �°º��¾«¹�b�³Yºd³��¿Y|�Y�²¿Y�
©ºº¬p¯�Yzº¿{�v´º§ uZºl¿Y�Yy�¾º]º¬�¯�bº�Z]uºs�{Y��°��½Zº·

¦Àdºº�È��¶^ºº� ¾ºº¨¿%º«ºWy��Yºººs�3VHXGRSODVWLF�±Zºº�³
¾º¯v´º·u�¹ ®§�z¿uZ¤¯�yu�±Y¹y�½Z·�~��½Yz]�±Zd³Y{��°º� {Y

¯ µuZ d�Y�½|^��aZ��£�²d�Yu�¶.³�¢¬�¯�yº�´¯�¶º] �º¤�¾uº��
¾º°³�®º· Yy�²¿zdº�§uºd«Z¯�yYvº¤¯¹ ¶d�Z�³�Yz¿{�uz]�ÇZ]�±Yººc
�p¯�yu�±Z¯{�b�x-�Z]�±M�aZ¤d�¯º¶d�Z�³�b�Z]�uZl¿Y�©º½Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.1
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             7 / 10

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.15.0
https://jstnar.iut.ac.ir/article-1-331-fa.html


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

æíí

ª¨�ë�¾]Z¿{yY�yu�µ|¯�½Yz]�Z·{ZÀd¯Y�²À.³ZÀ¯�uÇZ��~� v·Z��Z]�¶�¿Z¤¯�yu�¾¿ZÀ«Zd¿Y

ª¨�í��·{ZÀd¯Y�²À.³ZÀ¯�¶³º°³�¾]Z¿{yY�yu�,³y�½Yz]�Z~��½Z· v·Z��Z]�¶�¿Z¤¯�yu�¾¿ZÀ«Zd¿Y�uÇZ�

ª¨�ì�¶³º°³�¾]Z¿{yY�yu�b�Z]�½Yz]�Z·{ZÀd¯Y�²À.³ZÀ¯�½Z·~�
v·Z��Z]�¶�¿Z¤¯�yu�¾¿ZÀ«Zd¿Y�uÇZ�

ª¨�î�¶³º°³�¾]Z¿{yY�yu�º]�½Yz]�Z·{ZÀd¯Y�²À.³ZÀ¯�~��½Z·
uÇZ�v·Z��Z]�¶�¿Z¤¯�yu�¾¿ZÀ«Zd¿Y�


�n���yu�²¨³Yu�±º¯{M�yu�¶�º]z¯�½Z·�±ºÀ�Çº¯z��½Z·{ZÀd¯Y�²À.³ZÀ¯�yYu�¾´�¯��ÈdsY�­v��µv´·u�±Z�³�¶]Z�¯��¹zoÖÒ�v�Z]�¾¯�

ª¨�æå�¶³º°³�¾]Z¿{yY�yu�¾³Z·u�}Z�oY�½Yz]�Z·{ZÀd¯Y�²À.³ZÀ¯�¤¯�yu�¾¿ZÀ«Zd¿Y�uÇZ��~��½Z·v·Z��Z]�¶�¿Z
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~��vÀ«ºc�¹ ±ºÀ�Çº¯z�½z«Z§�®§�uÇZ��½Z·

æíî

©¹vkë�¶³º°³�¶d¿{º¨�¿¹�²À.³ZÀ¯yu�¾¿ZÀ«Zd¿Y�uÇZ��~��½Z·vÀ«ºc��¬dt¯�½Z¯u�¹u�¶À³Zg�©Z¨�Z��
q&�îå q&�çê ¶³º°³�
ë�é ë�å ,

é�ê æ ,,

©¹vkì�¶d¿{º¨�¿¹�²À.³ZÀ¯��¶À³Zg�©Z¨�Z��¶³º°³uÇZ��~��½Z· ¶.³�µZ¯�¹u�{Y�v�]�¹ ª^£�¾¿ZÀ«Zd¿Yyu�½yYuq&é
¶.³�±Z¯{�{Y�v�]�½yYu ¶.³�±Z¯{�{Y�ª^£�½yYu ¶³º°³�

í�é ë�é ,
î�ê é�ê ,,
í�é í�é v·Z�

©¹vkí��z·�½Yz]�µv��¶^�Zp¯�½%z³Y�±Y|À¯�æåå¶³º°³�­z-½Z· ¾¿ZÀ«Zd¿Y�uÇZ��~�

yu�½z«Z§�º¬À§æåå­z-� ¶³º°³

å�æëë ,
é�æëí ,,
å�çæî v·Z�


�\�#z]�¢]Z�¯�v·Z��½%z³Y��ºc� µv��¶^�Zp¯�yYv¤¯�¹ ¶³º°³�
b�Y�µv´´§vÀ«ºc�voY¹�

¾º¯ ¾º$-�®º���¹v´º´§�ÎÒ��{Y�ª¨�¯�²¿Y�{Y�½zÀ-º¬k�½Yzº]
²ÀXc¹zº�v��µuZ dº�Y�zºÀ´��[M�½Zº·�²ÀXc¹z��²¿Y�Yz¿{zgY�yu�Z·
ayYzºo�¾¯�¹ µv��µyººcZ³u�Zc�Yy�½z·Z��¶d¿{º¨�¿¹�v´³Yºcæå

v´·u��¿Y|º�Y�zº]Yz]�é�¹ª�Zo�¶lÀd³�²¿Y¾¯�ayYzo�¶§�uº�
½z«Z§�®§�¾¿ZÀ«Zd¿Y�uÇZ��~��vÀ«ºc�yu�|³º¿Z¯�~���Èºs zº]

¾¯�Z ¿Y�¾°¸¯��¤³v´§�åê�åSd��©¹vkë¶d¿{º¨�¿¹�²À.³ZÀ¯
¶³º°³¾¯�±Z�³�yYz¨c�¶��yu�vÀ«ºc�½Z¯u�yu�Yy�Z·v·u�

¶³º°³�uyºº¯ yu|À³�¾¿ZÀ«Zd¿Y�~��½Z·v´³Z¯¦¿�|³º¿Z¯�~��
yu�¶ºº·Z¯�¹u�½yYu�¶ºº.³�±Zºº¯{²Àºº.³ZÀ¯�²Àºº] �©Zººlt¿�½Zºº¯u�

¶³ºº°³�¶d¿{º¨º�¿¹½yYu�¶.³�±Z¯{�{Y�v�]�¹ ª^£�Z·�yYz¨c�¶��Z]
µuYu�²À.³ZÀ¯�¶�¿Z¤¯�½Yzº] ±ºº�§Z¨¬¿¹�±ºº¯{M�{Y�µuZ dº�Y½Z·

¾º´�¯��ÈdºsY�µvº� i¹{uYv³�±Z�³�½yYu�åê�åSt��©¹vkì
¶³º°³�¶d¿{º¨�¿¹¾¯�±Z�³�½yYu�¶.³�±Z¯{�{Y�v�]�¹ ª^£�Yy�Z·v·u

u ¹©¹vk�yí¶³º°³�½%z³Y�±Y|À¯�z]�¶§�¾¿ZÀ«Zd¿Y�uÇZ��~��½Z·
Y|ºkY�½%zº³Y�½Z´º^¯½�t�¯�µv��¶^�Zp¯�Z¸³M�µv´·u�ªÀ¨�c�

�b�Y�µv�
¹ ¾¿ZÀ«Zd¿Y�~���º³�¹u�zº· ½Yzº] ¾º]¹z¨À¯�±ºº¯{M�j¿Zdº³

¾¯�±Zº�³�|º³º¿Z¯¶³º°³�½Yz]�¾-uº«M�±Y|À¯�¶§�v·u[º¬�¯�½Z·
¾¯�{Zl¯�vo�yuv�Z]�yYv³Zd�Y�¢^��z]½Yz]�¾¬§��yZ°��±Y|À¯�u
uÇZ��½Zº·~º�èæåz°t¯�¹ ¦�§�½Yz]�¹ææåb�Y��²¿Y�¶§

Y|kY�±uº]�\º�Z´¯�zº] bº«Çu½]¶z��¹ ¶d�y�yZ§Yµv��­Zl³Y�v´¿
uyYu�

º] aZº�È�Y��ºº°l¯�{Y¶¾º¯ µvº¯M�bº�u¶lÀd³�²À´#�±Yºc
>Zº�t�¯�¶º§ b�zº-¾¯�¾¿ZÀ«Zd¿Y�uÇZ��~º� uyºº¯ yu�yu�±Yºc

b�´º��Y vÀ«ºc�¶]�©º�p¯�¶§�½yº��¶]�uz§�­Yv£Y�~���º³�²¿
] ~��²¿Y�©¹Yvd¯�¹ ¾«º°�¯�¶³º°³�¶]�b^�³�µv��vÀº«ºc¶±Y|À¯

v�Z]�¶d�Yu�½zd°§�½z«Z§�¾¸kºc�ª]Z£�

�]Z´¯µuZ d�Y�uyº¯�
�� $QRQ\PRXV��������)DW�VXEVWLWXWH�XSGDWH��)RRG�7HFKQRO���������������
�� %DXHU��5���-��$��&XFFXUXOOR��3��(��.��'DUH��-��$��&KDNML��6��0��5LNRQ�DQG�5��(��5XERZ��������)DW�PLPHWLF�FRQWDLQLQJ�

VDODG�GUHVVLQJ�DQG�SURFHVV�WKHUHIRUH��8QLWHG�6WDWH�3DWHQW������������
�� %LUFK��*��&��DQG�0��*��/LQGOH\��������/RZ�&DORULH�3URGXFWV��(OVHYLHU�$SSOLHG�6FLHQFH�1HZ�<RUN�����3�
�� 'DPRGDUDQ��6��DQG�$��3DUDI��������)RRG�3URWHLQV�DQG�7KHLU�$SSOLFDWLRQ��0DUFHO�'HNNHU�,QF��1HZ�<RUN��86$������3�
�� 'DUWH\�&�.��� 7�0�� 7UDLQRU� DQG� 5�� (YDQV�� ������ /RZ� &KROHVWHURO� 0D\RQQDLVH� 6XEVWLWXWH� DQG� 3URFHVV� IRU� LWV�

3UHSDUDWLRQ��8QLWHG�6WDWH�3DWHQW���������������
�� 'XQQ��-��0��DQG�(��7��)LQRFFKLDUG��������6WDUFK�EDVHG�7H[WXUL]LQJ�$JHQW�DQG�0HWKRG�RI�0DQXIDFWXUH��8QLWHG�6WDWH�

3DWHQW��������������
�� .UDPHU��$��DQG�%��7ZLJJ��������)XQGDPHQWDO�RI�4XDOLW\��&RQWURO�IRU�WKH�)RRG�,QGXVWU\���QG HG���$9,��3HQV\OYDQLD�����3�
�� /DZVRQ�� 3�� ������ /RZ� FDORULH� IRRG� IRUPXODWLRQ� � WKH� XVH� RI� FDUERK\GUDWH� DV� IDW� UHSODFHUV�� 33�� ��������� ,Q�*�� 2��

3KLOOLSV�� 3�� :LOOLDPV� DQG� '�� -�:HGORFN�� *XPV� DQG� 6WDELOL]HUV� IRU� WKH� )RRG� ,QGXVWU\�� ,QIRUPDWLRQ� 3UHVV� /WG���
2[IRUG��
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�� /LQGHQ��*��DQG�'��/RULHQW��������1HZ�,QJUHGLHQWV�,Q�)RRG�3URFHVVLQJ��&5&�3UHVV��&RUQ�:DOO��8.�
��� /RUVVRQ��.��DQG�6��(��)ULEXUJ��������)RRG�(PXOVLRQV��QG HG���0DUFHO�'HNNHU�,QF�1HZ�<RUN�
��� 1HWLSUDPRRN��0��������'HYHORSPHQW�RI� UHGXFHG�FDORULH� VDODG�GUHVVLQJV��7KHVLV�0�6F�� ,Q�$JUR�,QGXVWULDO�3URGXFW�

'HSDUWPHQW��.DVHWVDUW�8QLY��%DQJNRN��7KDLODQG��
��� 1XVVLQRYLWFK��$��������+\GURFROORLG�$SSOLFDWLRQ���VW HG���%ODFNLH�$FDGHPLF�DQG�3URIHVVLRQDO��/RQGRQ�
��� 3HGHUVRQ��$��DQG�&��+DQV��������1R� DQG�ORZ�FDORULH�VDODG�GUHVVLQJ�FRPSRVLWLRQ��8QLWHG�6WDWH�3DWHQW�86�����������
��� 5HLQFFXV��*��������6RXUFH�%RRN�RI�)ODYRUV��&KDSPDQ DQG�+DOO��1HZ�<RUN��
��� 5XERZ�� 5�� (��� '�� -�.RFKDNML��0�� $�� %XFKDQDQ�� &�� 5�� %URZQ�� 6�� &�'DQLHOV��0��*�� -RQHV� DQG� ,�� 7�1RUWRQ�� �����

3RXUDEOH�VDODG�GUHVVLQJV��8QLWHG�6WDWH�3DWHQW��������������
��� <LOPD]HU��*��������(IIHFW�RI�SURS\OHQH�JO\FRO�DOJLQDWH�DQG�[DQWKDQ�JXP�RQ�VWDELOLW\�RI�R�Z�HPXOVLRQV�-�)RRG�6FL��
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