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uyYv³Zdº�Y�vºo {Y��Àº]�éêzdÀ«�yu�­z-�¾¬À¯��§Yvo�Z]��zhëë¹
²Àº.³ZÀ¯ç�éåbº�Y�µuºº] �zºdÀ«�yu�­zº-¾º¬À¯���ªÀ«u�²À°·�¶]
uZ¸´º�À�v�±Z¿zk���£�|À³�¹ ¥z��ayº��¶]�µy¹Y��z�¯�¶§�

uzÀ-�­Zl³Y�uyYu�±Z¨¯Y�¶§�Zl³M�Zºc z¸º� [M�±YyZ¨°·�¹ ¾«Èk
�æ�¶]�±Yv°·�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�bº�¬��¾º]Z¿{yY�yu

zdÀ³�b�¬��¶§�v³vÀº�y�¶lÀºd³�²º¿Yyu�aYëíZ·�¶³º°³�{Y�v�yu�
{Y�zd°§êåyu��çëv�yu�êåZc�æååyu�¹ë�À]�uyYº¯�v�yu�

{Yæêåb�Y�µuº]�zºdÀ«�yu�­zº-¾º¬À¯��[M�aYzdÀ³�½ÇZ]�b�¬�
Z·�µZ#µv°��yº��¶]¶«Z��z·�±M�yu�¶§�µuº]�yZ¸]�b�u�¶]��º]z¯�

b�Y�µv��¾¯��z�¯�yYu�±%¹zdÀ³�½Z·uº§�½uZ¿{�z¿uZ¤¯�¹ z«º¯
yZº¨°·±Y�î�yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��¶§�v³Y�µuz§��yY|-çæ

yu�½{y¹Z�§�½Z·�²À¯{�{Y�µv��½y¹M��º°k�½Zº·¶³ºº°³�vº�yu
{Y�Z¨¿z¯M�µvpd¯�aÇZº¿YæåyYv¤¯�²¿zd�À]�¶§��zdÀ«�yu�­z-�¾¬À¯�

µuº]�zcYz���v�Z]�¾¯�b�¿{��Àp¯�b�Z o�±Z¯{Z��z�³�{Y�{Zºl¯
bº�Y�±YyZ¨°·�¹ ,´¿v«Z�º�Y�æè�z]�yu¾¿º��[M�©zd´§�¾�y

b�¬��¶§�v³vÀº�y�¶lÀºd³�²º¿Y�¶º] ¾º]M�½{y¹Zº�§�yu�aYzºdÀ³
¹ ¾³YyZ]�½yZÀ]M�bpc�¾º´À¯{z¿{�½Zº·[M�yu�¾ºcYzdÀ³�±%¹zºdÀ³

\Àczc�¶]�¾d´º� ¶dº���¹ ½ººkæè¹èåµuº]�zdÀ«�yu�­z-�¾¬À¯
bº�Y��\�Z´¯�¾·uuº§�¹ ¾³YyZ]�½yZÀ]M�{Y�¾^À§zc�Z¸³M�µvÀ¤��¶]

Yy�aYzºdÀ³�¾¿ºº�[M�·Z§�²¿zd°§�Z]��u¹vo�yuëv�yu��yu
v·u�¾¯��·Z§��©ºº�p¯�uzº¨¬°��±YyZ¨°·�¹ |¯ZÀ¬¿¹�æì�yu

yu�|Àt]M�µ{ºo�¦¿�yu�¾´À¯{z¿{�[M�bÀº À§�µyZº]yu�¾º�·¹&�
[M�yu�¾cYzdÀ³�±%¹zdÀ³�yYv¤¯�¶§�v³vÀ�y�¶lÀd³�²¿Y�¶]�ZÀ³zº À«Z§

éçd�Y�vo�{Y�zd�À]��½yYuz]�¶³º°³�uyº¯�½Z·�µZ#�{Y�v�yu�uyYv³Z
zd�À]�¾-uº«M�²¿Y�¶§�µuº]�Z¨¿z¯M�b�¿{��Àºp¯�bº�Z o�µyYuY

b�Y�µv��uZl¿Y�¾³Z�³Y�½Z·�bÀº«Z���zºgY�yu�±YyZ¨°·�¹ ~´Àk
�í�Z]¾�yz]±Y|À¯�{z·¾p��z¿{�½Z·��¨·{�yu�aYzdÀ³�½¹y

½Z·�²À¯{�yu�yYu�±%¹zdÀ³�½Z·uºº§ �zº�¯�yYvº¤¯�zºÀgPc�bºpc
¯M�½Yº¿M�b«Z¿Y�yu�Z¿º��¹ ayw�bº�§z¿{¾°À¤d�¯�¶�]Yy��Z¨¿z

v³uz§��yY|-�aYzdÀ³�¾¿º��[M�¹ uº§��zº�¯�yYvº¤¯�²Àº] Yy�
�z�¯�Z]�©Zh¯�½Yzº]çååb�yyv·��yZd¨·�yu�±%¹zdÀ³�­z-º¬À§�

¾p�ºº�z¿{�½Zºº·�ºº¨·{�{Y�¾ººcYzdÀ³�±%¹zººdÀ³éíyu�­zºº-º¬À§�
b�Y�µuºº] yZdº¨·�²À´#�®·¾�yz]¾¿º��[M�¶§�uYu�±Z�³�Z¸³M�

zdºº�À]�ayw�bºº�§�yu�aYzººdÀ³bºº�Y�µuººº] Z¿ººº� {Y�¹ y¹Zºº�
±YyZº¨°·�ææ�½Yz]�b�§�b¿zº¿v¯�½Zº·®dº�À��¾º�yz]�yu

{Y�½zÀ-º¬k�½Yz]�¶º§ v³vÀº�y�¶lÀºd³�²º¿Y�¶º] aYzºdÀ³�©zºd´§
b�§�{Y�zd¸]�>Çº°�¯�Z¿ºº� ¹ ayw�[¹Z´ºc �aYzºdÀ³�¾¿ºº�[M
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bº�Y�ayw�­¹Yvº¯�®d�À��{Y�µuZ d�Y�¶§�v³uz§�±ZÀ]�²Àº´#�®º·
yZÀ��®t��>Z�º�t¯�¾°tº�®º§¾³YyZ]�½yZÀ]M�½Z·�®d�À��¹ ½

v³º��aYzºdÀ³�¾¿ºº�[M��·Zº§ fº�Z]�v´º³Yºc�¾º¯�²¿Y�z�³�¶]
¶]�¾´À¯{z¿{�½Z·�[M�±v��µuºº«M�{Y�½zºÀ-º¬k�½Yzº] ²Àº¤¤p¯
¶À¬tc�¾«¹�b�Y�zgR¯�¾p��z¿{�½Z·��¨·{�{Y�µuZ d�Y��aYzdÀ³
uº��¾p���½Z·�[M�yu�aYzdÀ³��¿Y|�Y�f�Z]�b�Y�²¨°¯�Z¸³M�

b�Yzº§ ¹ ~dÀdº�Y�æé��yY|¯�¾´À¯{z¿{�[M�bÀ À§�¾�yz]�yu
v³uz§��yY|-��Z¨¿z¯M�½|§z¯�½Z·�b�u�yu�aZl¿|^º� bº�§
¾cYzdÀ³�±%¹zdÀ³�b�¬��½YyYu�¢�Z´¯�²¿Y�yu�Zº·µZº# zdº�À]�¶º§

{Y�zdº�À]æåv´d�·�zdÀ«�yu�­zº-¾º¬À¯��±%¹zdÀ³�b�¬��²À.³ZÀ¯
zº]Yz]��yY|º¯ yu�¾ºcYzdÀ³çæ±M�©Zo�µuº]�zºdÀ«�yu�­zº-¾º¬À¯�¶§

b�uÇZ]�z¿Z]�½Z·�²À¯{�yu�¾cYzdÀ³�±%¹zºdÀ³�bº�¬�æ­z-�¾¬À¯�
z]�½{y¹Z�§�½Z·�bÀ«Z���zºÀgPc�zº.³ZÀ]�¶º§ bº�Y�µuºº] zºdÀ«�yu

v�Z]�¾¯�¾´À¯{z¿{�½Z·�[M�¾-uº«M�
µuº«M�¾´À¯{z¿{�½Z·�[M��z�¯�¶§�½uZ¿{�½Z·z�s�ªÀ«u�¶]

uyYu�µYz°·�¶]�­Yu�¹ ±Z�³Y��µZÀ-�½Yz]�aYzºdÀ³�¶º]�¯ ¾¿Z�Z´���]Z´
b�Y�½y¹z��µv´´§�µuº«M�ª¯Yº��¹ µuºº«M�½Zº·[M�uZ¿{�b�¬�

µZÀ-�yu�aYzºdÀ³��º°lc�fº�Z]�½yZÀº]M�[M�¹ ¥Zºs yu�aYzºdÀ³
v�Z]�¥Z³z�s�­Yu�¹ ±Z�³Y�½Yz]�v³Yººc¾º¯ ¶º§ uºº�¾º¯�u¹y¹

f�Z]�b¿zdÀ³�¶]�±M�ª¿v^c�¹ ­Yu�¹ ±Z�³Y�±vº] ¶º] uZº¿{�aYzºdÀ³
ººººs ¶¬Àººº�¹�¶ººº] ±&Àººº�§Y�©Z¤dººº³Y yu�©ÈdºººsY±�½yZ°Àººº]

ZÀ°´À]º¬-º°·�bº¯0HWKHPRJORELQHPLD�µZ.d�u�½Z·�±Z�z��¹
uºº�¾º¯ �yYºº-�é�æå¹æç��½Z·�[M�{Y�µuZ d�Y��²À´#�®º·

¹ ª¿Z�¹�¶]�½uZ¿{�aZ¯v��f�Z]�b�´��yu�aYzºdÀ³�¶º] µuºº«M
¾d�´º� ½Zº·µZ.dº�u�yZt]�½Z·�,¿u�yu�¾-uyºs�uZl¿Y�v´³Z¯�

uº��¾¯�ç��
´º¯ yu�¾º´À¯{z¿{�½Zº·[Myu�½uZ¿{�®¸��±Yz¿Y�¦�s�¢�Z

¶]�¶kºc�Z]�¶¬X�¯�²¿Y�¶§�uyYu�½{y¹Z�§�¹ ¾³vÀ¯Z�M�[M�²Àº¯Pc
bÀ°·Y��zÀsY�©Z��v´º# yu�¾«Zº�¦º�s�±Yzºp]�¹ [M�uº^º°§

b�Y�¶dº�Z¿�±¹|º�Y{¹y�{Y�½yYuz]�µz¸]�µv´¿M�¶§�½z�s�²¿zd�À]
�]Z´¯�²¿Y�¾-uº«M��v´§�¾¯�vº¿v¸c Yy�¾º´À¯{z¿{�½Zº·[M��]Z´º¯

Yºº¯ �º�ºczÀ��Z¿�¹ v°��yº��¶]�±Z�³Y�¶º§ bº�Y�½y¹M�±Zº¿{�u

¾�À^��½Z·��Àp¯�uyY¹�¾·Z-MZ³�¹ ½yZ.³Y�ª¸º� ¶lÀºd³�yu��vº°�
u{Z��¾º¯��±Z¸ �Y�±Zd�Y�µ&¿¹�¶]�¹ ±Yz¿Y�½|§z¯�¶¤�´¯�yu�±º#

aYzdÀ³�¶]�¾´À¯{z¿{�½Z·�[M�¾-uº«M�uyº¯�yu�½Y�µv°���·¹&º�
ºc�¾�yz]��v·�Z]��·¹&��²¿Y��b�Y�µv�³��yY|-¾-uº«M��¿{

­Zl³Y�±Z¸ �Y�±Zd�Y�{Y�¾�t]�yu�¾´À¯{z¿{�½Zº·[M�yu�aYzºdÀ³
b�Y�µv��

Z·��¹y�¹ uYº¯
¶�«Z�¯�uyº¯�¶¤�´¯

u¹vo�¾d��¹�Z]�±Z¸ �Y�±Zdº�Yæåêçëè|§z¯�yu��]z¯�zd¯º¬À§�
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uyYv³Zd�Y�vo�{Y�zd�À]�aYzºdÀ³�bº�¬��½YyYu�±Z¸ º�Y�¾d�´º�

vº³Y�µuºº]�yu�¶º§ yºº�±Zº°·ª¨�Ó²À.³ZÀ¯��uº��¾¯�µv·Z�¯�
¾³Z¯{�ªoYz¯�¾��¾cYzdÀ³�±%¹zdÀ³�b�¬�æZc�ê\Àczc�¶]�è�æå�

ì�æç�æî�í�æí¹è�æìv´ �Y�¶]��º]z¯�yYv¤¯�²¿zd�À]�¹ µuº]�
æèìîvº�Z]�¾º¯�z¯Y�²º¿Y�ªÀº«u¾¿º��[M�¹ º��b���v³Yºc�¾¯�
Èº�Z�yZ¸]�ª¿Y¹Y�¹ ±Zd�¯{�yu�¾-v³yZ]���ºc�¾d�´º� ½Zº·[
vº�Z]�b�¬��²À.³ZÀ¯��av¯�²¿Y�­Z°c�yu�¶§�uºº�¾º¯ µv·Zº�¯

v�Z]�¾¯�{Zl¯�vo�{Y�zd�À]�aYzdÀ³�

è�½{y¹Z�§�¢�Z´¯�
yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯��±Z¸ �Y�½{y¹Z�§�¢�Z´¯�yu

¾º´À¯{z¿{�½Zº·[Mæ�æì¢�Z´¯�{Y�zd�À]�¹ zºdÀ«�yu�­zº-¾º¬À¯�
vº�Z]�¾º¯ ¾d�´º� ¹ ½z¸º��¢�Z´¯�²¿Y�yuè�íèª§�{Y�v�yu�

uyººº¯ ½Zºº·µZºº#¾ºº�yz]vººo {Y��Àºº] aYzººdÀ³�bºº�¬��½YyYu�
v³Y�µuº]�uyYv³Zdº�Y�®¸¯�¢�Z´¯�²¿Y�yu�aYzdÀ³�¾-uº«M�ª¯Z��²¿zc

¾¿ZÀ°À��½Z·uº§�{Y�¶¿¹y�¾]�µuZ d�Y�¹ ½{y¹Zº�§�½Zº·bÀº«Z��
bº�Y½Z·�[M�¶]�¹ µv��¶d���¾-v³yZ]�Z¿�½yZÀ]M�[M���ºc�¶§�

¾º´À¯{z¿{µuzº]uº��¾¯��¾��yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯
ªoYz¯�yu�±Z¸ �Y�½{y¹Z�§�¢�Z´¯�yu��¬dºt¯�ªoYzº¯æZc�ê

\Àczºc ¶º]è�æé�ê�æé�ç�çå�î�æí¹ê�æìzdÀ«�yu�­z-�¾º¬À¯�
bº�Y�µuºº]�ª¨º�Ó��²º¿Y�yu²¿zd�À]�®·�Zºkb�¬��²À.³ZÀ¯�

b¬���v��µyZ�Y�>È^£�¶§�yº��±Z°·�¶§�v�Z]�¾¯�v´ �Y�¶º] �º]zº¯
��ºc�¥Zs�{Y�aYzdÀ³�uZ¿{�½Zº·¾¿ºº�[M�v³Yººc¾º¯ zº¯Y�²º¿Y
¥Zs�¶]�¾¿ZÀ°À��½Z·uº§�±v��¶�Z�Y�¹ ±Zd�¯{�½Zº·¾º-v³yZ]

v�Z]�bº�§�ªº���½Yvdº]Y�yu�±%¹zdÀ³�b�¬��²À.³ZÀ¯�²¿zd�À]
½{y¹Zº�§�¢�Z´º¯ yu�¾ºcYzdÀ³±Z¸ º�Yèé�çëzdÀ«�yu�­z-�¾¬À¯�

b�Y�

uZ]M��l³�½{y¹Z�§¹�¾d�´���½z¸��¢�Z´¯�yu�aYzdÀ³�¾-uº«M
æ�½z¸��¢�Z´¯�

½Z·�[M�yu�±%¹zdÀ³�b�¬��²À.³ZÀ¯��uZ]M��l³�½z¸��¢�Z´º¯ yu
¾´À¯{z¿{æê�æçuyYv³Zd�Y�vo�{Y��À]�¶§�µuº]�zdÀ«�yu�­z-�¾¬À¯�

v�Z]�¾º¯ ¾³vÀ¯Zº�M�[M�½Yzº]�aYzdÀ³�b�¬�ªoYz¯�¾sz]�yu
�µZ#�z·�²À.³ZÀ¯�¶]�¶kºc�Z]�¾«¹�bº�Y�uyYv³Zdº�Y�vºo {Y�zºd°§
vo�{Y��À]�aYzdÀ³�b�¬��½YyYu�¢�Z´¯�²º¿Yyu�Zº·µZº# ¾º¯Z°c

v´�Z]�¾¯�±vÀ¯Zº�M�½Yzº] {Zºl¯�²À.³ZÀ¯��¾³Z¯{�aYzÀÀ�c�z�³�{Y
¾��yu�¾cYzdÀ³�±%¹zºdÀ³�bº�¬�ê\Àczc�¶]�¶¬oz¯�ê�æè�ë�î�

é�æè�é�ææ¹í�æçÀ¯�bºº�Y�µuººº] zººdÀ«�yu�­zºº-¾ºº¬�ª¨ºº�Ó��
zd�À]�Z·�µZ¯�¶À¤]�yu�¹ zd°§�²°¸]�yu��¤��aYzdÀ³�b�¬��²À.³ZÀ¯

b�Y�v´ �Y�¶]��º]z¯�±M�zh§Yvo�¹ uyYv³Zd�Y�vo�{Y�

ç�¾d�´��¢�Z´¯�
yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯��uZ]M��l³�¾d�´��¢�Z´º¯ yu

¾º´À¯{z¿{�½Zº·[Mæé¶§�µuº]�zdÀ«�yu�­zº-¾º¬À¯�vo�{Y�zd�À]�
vº�Z]�¾º¯ uyYv³Zdº�Y�aYzdÀ³�b�¬��²À.³ZÀ¯�¶§�uº��¾¯�µv·Z�¯

b�Y�½z¸��{Y�zdº�À]�¾d�´º� ¢�Z´º¯ yu�uyº¯�½Z·�µZ#�ª§�{Y
¾º�yz]uZ]M��l³�¾d�´��¢�Z´º¯ yu�ç�íèb�¬��½YyYu�v�yu

v³uº]�{Zºl¯�vºo {Y��Àº] aYzºdÀ³�ªoYz¯�¾�æZc�ê²À.³ZÀ¯��
Àczc�¶]�¾cYzdÀ³�±%¹zdÀ³�bº�¬�\é�æé�ææ�í�æê�æë¹î�æç

b�Y�µuº]�zdÀ«�yu�­z-�¾¬À¯�ª¨�Ó��
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º���|À¿Z�æèíÐ

íå

è�½{y¹Z�§�¢�Z´¯�
¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯ �uZ]M��l³�½{y¹Zº�§�¢�Z´º¯ yu

¾´À¯{z¿{�½Zº·[M�yuíê�æî¢�Z´¯�{Y�zd�À]�¹ zdÀ«�yu�­z-�¾¬À¯�
½z¸º� ¹ ¾d�´º�uº]�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯�²¿zd�À]

í�êå¶§�v�Z]�¾¯�zdÀ«�yu�­z-�¾¬À¯�êb�Y�uyYv³Zd�Y�±Y|À¯�z]Yz]��
½Z·�bÀ«Z���av��¹ Z·�²À¯{�b�º�¹�v³Yººc¾º¯ zº¯Y�²º¿Y�ªÀº«u

v�Z]�¶¤�´¯�²¿Y�yu�uZ¿{�¾·uuº§�¹ ½{y¹Zº�§�zÀÀ�c�z�³�{Y½Z·
ªoYz¯�¾º� ¾ºcYzdÀ³�±%¹zºdÀ³�bº�¬���¾º³Z¯{æZc�ê\Àczc�¶]�

í�æî�í�æê�æ�çê�é�çå¹æ�æí¶ºº§ µuººº] zººdÀ«�yu�­zºº-¾ºº¬À¯�
v´ �Y�¶]��º]z¯�yYv¤¯�²¿zd�À]æèìîb�Y��ª¨�Ó��

Z�z¸��½{y¹Z�§�¹ ¾d�´� �½z¸��¢�Z´¯�yu�aYzdÀ³�¾-uº«M
æ�½z¸��¢�Z´¯�

¾ººcYzdÀ³�±%¹zºdÀ³�bº�¬��²Àºº.³ZÀ¯��Zº�z¸��½z¸º� ¢�Z´º¯ yu
ìê�æædº�À]�¹ zºdÀ«�yu�­zº-¾º¬À¯�[M�½Yz]�uyYv³Zd�Y�vºo {Y�z

v�Z]�¾º¯ ¾³vÀ¯Zº�M�uyº¯�½Z·�µZ#�­Z°c¾�yz]b�¬��²À.³ZÀ¯��
v´d�Yu�¾³vÀ¯Z�M�[M�½Yz]�uyYv³Zd�Y�vo�{Y�zcÇZ]�

ª¨�Ó½z¸��¢�Z´¯�yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��aYzÀÀ�c�
v·u�¾¯�±Z�³��¬dt¯�ªoYz¯�yu�|À³�Yy�Z�z¸��ªoYz¯�¾�æZc�

ê±%¹zdÀ³�b�¬��²À.³ZÀ¯�\Àczc� ¶]�¾cYzdÀ³�é�í�î�í�é�æè�
éê�æè¹ê�æéb�Y�µuº]�zdÀ«�yu�­z-�¾¬À¯��

ç�¾d�´��¢�Z´¯�
Z�z¸��¾d�´��¢�Z´¯�yu�aYzdÀ³�b�¬��²À.³ZÀ¯è�æê­z-�¾¬À¯�

v�Z]�¾¯�½z¸��¢�Z´¯�{Y�zd�À]�¶§��b�Y�µuº]�zºdÀ«�yu�ª¨�Ó��
²º¿Y�¶º§ yºº�±Zº°·ª¨º�©º��yu�v·u�¾¯�±Z�³�ê�¾«Yºd¯�µZ¯�

\Àczc�¶]�¾cYzdÀ³�±%¹zºdÀ³�bº�¬��²Àº.³ZÀ¯ç�ææ�í�ææ�í�æì�
ê�æî¹æë²¿uy¹z��¶]��º]z¯�±M�zh§Yvo�¹ zºdÀ«�yu�­zº-¾º¬À¯�

æèíåb�Y�µuº]��

è�½{y¹Z�§�¢�Z´¯�
Z�z¸��½{y¹Z�§�¢�Z´¯�yu�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯æê

uyº¯�½Z·�µZº# ­Zº°c�¹ µuºº] zºdÀ«�yu�­zº-¾º¬À¯¾�yz]²¿Y�yu�

º¯v³Y�µuº]�uyYv³Zd�Y�vºo {Y�zdº�À]�aYzºdÀ³�bº�¬��½YyYu�¢�Z´�
¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯�yYv¤¯�²¿zdº�À]çåyu�­z-�¾¬À¯�

µyZ°��µZº# ¶º] �º]zº¯ ¹ zºdÀ«èé½{y¹Z�§�½Z·�²À¯{�yu��£Y¹�
vº�Z]�¾º¯ Zº�z¸��©Z°º���z¯�¶¤�´º¯ ²º¿Y�yu½uZ¿{�½Z·�½yYu

Z·�[M�¾-uº«M�yu�b�Y�²º¨°¯�¶º§ uyYu�uººk¹²¿Y�¾´À¯{z¿{�½
v´�Z]�zgR¯�¶¤�´º¯�{Y�¶§�yº��±Z°·ª¨�Óyu��uº��¾¯�µv·Z�¯�

¾º�ê\Àczc�¶]�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯��¶¬ozº¯ì�ææ�
ç�æç�î�æì�ê�æì¹î�æê¶ºº§ �vºº�Z]�¾ºº¯ zººdÀ«�yu�­zºº-¾ºº¬À¯�

v´ �Y�¶º] �º]zº¯ ±M�zºh§Yvoæèìîb�Y��½YyYu�Z�z¸��¶¤�´¯
¯ ½{y¹Zº�§��Àº�¹�½Zº·bº�uyZÀ¸¯�¹ �zº¯ ½Zº·bº�u�v´º³Z

²¿Y�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�b�¬��²¿zd�À]�¶º§ vº�Z]�¾º¯
b�Y�yZÀ¸¯�b�u�¶]��º]z¯�¶¤�´¯�

¹ |´�³�½{y¹Z�§�¹ ¾d�´���½z¸��¢�Z´¯�yu�aYzdÀ³�¾-uº«M
±Z�Z§

æ�½z¸��¢�Z´¯�
¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯��±Z�Z§�¹ |´�³�½z¸��¢�Z´º¯ yu

ºº´À¯{z¿{�½Zº·[M�yu¾ç�ëvººo {Y�zººd°§�¹ zººdÀ«�yu�­zº-¾ºº¬À¯�
uºº] uyYv³Zdº�Y�uyº¯�½Z·�µZº# ªº§ {Y¾�yz]½z¸��¢�Z´¯�yu�

�¤��±Z�Z§�¹ |´�³çæ�À]�aYzdÀ³�b�¬��²À.³ZÀ¯�½YyYu�v�yu�
v³uº]�uyYv³Zdº�Y�vºo {Y��±Z¸ �Y�¢�Z´¯�Z]�¶�¿Z¤¯�yu�yYv¤¯�²¿Y

u ¾´À¯{z¿{�½Z·�[M�¹ b�Y�zd°§�yZÀ�]�Zº�z¸��¹ uZº]M��ºl³y
aYzdÀ³�¾-uº«M�zº�³�{Y�>Çºº°�¯�±Zº�Z§�¹ |º´�³�½z¸º� ¢�Z´º¯

v³yYv³�½uZº¿{�ª¨º�¯�zÀÀ�c�z�³�{Y½Z·yu�¶§�yº��±Z°·�¾³Z¯{�
ª¨º�Óµvº¿u�¾��¾cYzdÀ³�±%¹zºdÀ³�bº�¬��²Àº.³ZÀ¯��uºº�¾º¯
ªoYzº¯æZc�ê\Àczc�¶]�é�é�æ�ê�í�ì�í�ì¹æ�ëyu�­z-�¾¬À¯�

¶]��º]z¯�yYv¤¯�²¿zd�À]�¶§�µuº]�zdÀ«v´ �Y�æèìîb�Y��

ç�¾d�´��¢�Z´¯�
¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯��±Z�Z§�¹ |´�³�¾d�´��¢�Z´¯�yu

uyºº¯ ½Zº·µZº# [M�yu¾º�yz]ë�æéuº]�zdÀ«�yu�­z-�¾º¬À¯��{Y
ª¨º�Óyu�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯�¶§�uº��¾¯�µvº¿u�ê

\Àczc�¶º] ¾º«Yºd¯�µZº¯í�æå�ææ�ê�æí�ë�æì¹æ�æêz-�¾¬À¯�­
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±Z¸ �Y�±Zd�Y�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�b�¬��¾�yz]

íæ

µy¹u�©º��yu��uyYv³Zd�Yvo�{Y�zºcÇZ]�Zº·µZº¯ ¶º°·�yu��zºdÀ«�yu
¾º�yz]v´ �Y�¶]��º]z¯�±M�zh§Yvo�¹ ¶dº�Yu�¾º�¿Y|�Y�½vº³¹y�
æèìîvº�Z]�¾º¯�yu�aYzdÀ³�b�¬��²À.³ZÀ¯zd�À]�¾d�´��¢�Z´¯

uºº] ½z¸º� ¢�Z´º¯ {Y��£Y¹�±Z°·�¾¨¿�v³Yºc�¾¯�z¯Y�²º¿Y�ªÀº«u
¹Z�§�½Z·�²Àº¯{�yu�¾d�´º� |º§Yz¯�±uºº]¹ Z¸³M�¦¿u|³�Z¿�½{y

¶§�v�Z]�±M�¾^´k��¿Z´��¹ ¾º�Z]�¾º«Z£��¿Z´º� azºh§�½zº.¿u
½Z·�[M�¾-uº«M�yu�½uZ¿{�zÀgPc�v³Yºc�¾¯��¿Z´º� ²º¿Y�[Èº�Z�

v�Z]�¶d�Yu�aYzdÀ³�¶]�¢�Z´¯�²¿Y�¾´À¯{z¿{�

è�½{y¹Z�§�¢�Z´¯�
�±Z�Z§�¹ |´�³�½{y¹Z�§�¢�Z´¯� yuëå½Z·�µZ#�ª§�{Y�v�yu�

uyº¯¾�yz]½YyYu�vo�{Y��À]�¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯
uyYv³Zd�Y�æåzdÀ«� yu� ­z-�¾¬À¯��¢�Z´¯�ª§� yu� ±M�²À.³ZÀ¯� ¹
½{y¹Z�§ê�ææb�Y� µuº]�zdÀ«� yu� ­z-�¾¬À¯��²À.³ZÀ¯�²¿zd�À]

µyZ°�� µZ#� ¶]��º]z¯�¾cYzdÀ³� ±%¹zdÀ³�b�¬�ìéz]Yz]� ¹æî
b�Y�µuº]�zdÀ«�yu�­z-�¾¬À¯�¬��²¿Y� �²¿uy¹z��µZ¯�yub�è�çë

b�Y� µuº]� zdÀ«� yu� ­z-�¾¬À¯�yu� ¶§� yº��±Z°·ª¨�Óµv¿u
ªoYz¯�¾��¾cYzdÀ³�±%¹zdÀ³�b�¬��²À.³ZÀ¯� �uº��¾¯æZc�ê¶]�

\Àczcí�í�î�ë�æê�é�æé¹ç�æçb�Y�µuº]�zdÀ«�yu�­z-�¾¬À¯�
v´ �Y� ¶]� �º]z¯� yYv¤¯� zh§Yvo� ¶§æèìîb�Yv³¹y� ¾«¹�

uº��¾¯�µv¿u�®·�¾�¿Y|�Y�
� �ªº§ yu¹ |´�³�¶¤�´¯�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�bº�¬

zd°§�Z�z¸��¹ ±Z¸ º�Y��uZº]M��ºl³�¢�Z´º¯ ¶º] b^º�³�±Zº�Z§
vº�Z]�¾º¯�¾-v³yZ]�¹ ¾¿Yº·�¹ [M�µv°��a¹Z c�z¯Y�²º¿Y�ªÀº«u

bº�Y�¢�Z´º¯ zº.¿u�¶º] b^º�³�±Zº�Z§�¶¤�´º¯�uº^°§�ªÀ«u�¶º]
½Z·�bÀ«Z����¶¤�´¯�²¿Y�yu�ayYzo�²À.³ZÀ¯�±uº]�ÇZ]�¹ ¾-v³yZ]

uº��¾°³�­Zl³Y�¢�Z´¯�z¿Zº� v´º³Z¯�½{y¹Zº�§�b¬��¶]�²À´#�®·
¶cYzdÀ³�uº§��¾´À¯{z¿{�[M�½Z·�µz ��uZ¿{�¢°��¹ ¾-v³yZ]�uº^°§
zÀt^c�¹ ®§�¾¿º��[M�ªÀ«u�¶]��½{y¹Z�§�¢�Z´¯�yu�µv���z�¯
YvÀ���°lc�¥Zs�yu�aYzdÀ³�¹ µvº�³�¾¿ºº�[M��v¿vº� ¡zº�c¹

v´§�¾¯�¹Z�§�½Z·�²À¯{�{Y�zÀ��¢�Z´¯�yuuº^°§�b¬��¶]�|À³�½{y
¢�Z´¯�uºk¹�¾do�¹ ¾º·ZÀ-�½Zº·�º�º��uº^º°§�¹ ¾º«M�uYºº¯
v�Z]�¾¯�|À#Z³�¹ ®§�yZÀ�]�±M�¾¿º��[M�¹ aYzdÀ³�yYv¤¯��½z¿º§�

½zÀ-�¶lÀd³
yu�¶�«Z�¯�uyº¯�¢�Z´¯�¾º´À¯{z¿{�½Zº·[M�yu�aYzºdÀ³�¾º-uº«M
¹ ¾«Z��¦�s�¶]�¶kºc�Zº] ¹ µuºº] ¶kººc ªº]Z£�±Z¸ º�Y�±Zdº�Y

�[M�±Yzºp]¹ yYv¿Z��½{y¹Z�§�ª¿Z�¯�²¿zc�½vk�yZ°��yu�v¿Z]�
uzÀ-�yYzº£ ¶¤�´º¯ ¾º´À¯{z¿{�[M��]Z´º¯ {Y�½yYuzº]µzº¸]�z�³�{Y

uZ]M��l³�¶¤�´¯�¾´À¯{z¿{�½Z·�[M��aYzdÀ³�¾-uº«M�¾³Z¨¯��¿{ºc
¹ |´�³�¹ ±Z¸ �Y��Z�z¸��¢�Z´¯�¹ µuº]�¾-uº«M�²¿zdº�À]�½YyYu

u yYz£�½v�]�½Z·��¿uy�yu�\Àczc�¶]�±Zº�Z§v³yY�¾-uº«M��¿{ºc
uyº¯�¢�Z´¯�yu�aYzºdÀ³¾�yz]¹ b��¹�Z]�¾¨¿u|³�yZÀ�]�¶�]Yy�

b�Y�¶d�Yu�½{y¹Z�§�½Z·�bÀº«Z���avº��[M�µz ��¢°��¶d^«Y
µuº]�zgº¯�¾-uº«M�yYv¤¯�yu�|À³�[M��zº�¯�±Y|ºÀ¯�¹ ¾º´À¯{z¿{

bº�Y�¶]��º]z¯�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�bº�¬��²¿zdº�À]
[º´k�½{y¹Zº�§�½Zº·²Àº¯{¹ ±Z¸ �Y�[z��¹ uZ]M��l³�z¸��

u¹vºo yuëZºcìb�Y�µuºº] uyYv³Zdº�Y�vºo zº]Yz]��¶]�¶kºc�Z]
¢�Z´¯�zh§Y�yu��½{y¹Zº�§�¹ ¾d�´º� �½z¸º� ¾ºoYº³�¦Àº¨ c
¢�Z´¯�¾´À¯{z¿{�½Z·�[M�¶º] �º]zº¯ aYzºdÀ³�¾º-uº«M�²¿zdº�À]
½Z·�¶^cy�yu�\Àczc�¶]�½z¸��¹ ¾d�´��¢�Z´¯�¹ µuº]�½{y¹Zº�§

vº³yYu�yYzº£ ½vº�]�yu�aYzdÀ³�¾-uº«M��¾oYº³�¾º��]�yu�¶dº^«Y
bÀ°·Y�µv´·u�±Z�³�¶§�b�Y�¢�Z´¯�z¿Z��{Y�zd�À]�¾d�´��¢�Z´¯

Èº�Z���º¤³²¿Y�yu�¾«¹�µuº]�aYzdÀ³�¾-uº«M�yu�¾d�´��½Z·�[
uyº¯�v¿Z]�|À³�½{y¹Z�§�½Z·�²À¯{�yu�¾d�´��¢�Z´¯�²d�Yu�yYz£�

uzÀ-�yYz£�z�³�vº¯�½Z·�[M�yu�aYzdÀ³�b�¬��²À.³ZÀ¯¾´À¯{z¿{
¢�Z´¯�|k�¶] ±Zd�Y�½{y¹Zº�§�¹ ¾d�´º� �½z¸º� ¢�Z´º¯ ­Zº°c

uyYv³Zd�Y�vo�{Y�zd�À]��±Z�Z§�¹ |º´�³�½z¸º��éêyu�­z-�¾¬À¯�
zºdÀ«�bº�Y�µuºº]�zºÀÀ�c�zº�³�{Y½Z·yu�aYzdÀ³�b�¬��¾º³Z¯{�

v³¹y�¢�Z´¯�zh§Y�yu��¶�«Z�¯�av¯�©ºº� yu�¾º´À¯{z¿{�½Zº·[M
¾º�¿Y|�Yµvº¿uvº��À³�b�¬��²¿zdº�À]¶]��º]z¯�>Çº°�¯�aYzd

±Zdº�¯{�zºsY¹Y�v´ º�Yæèìî�yZ¸]�ªº¿Y¹Y�¹�²¿uy¹z�æèíå�
zgY�yu�aYzdÀ³�½º��bº���v³Yººc¾º¯ ±M�ªÀº«u�¶º§ bº�Y�µuºº]

v�Z]�b�§�ª����¹zº� |ºÀ³¹�±Zdº�¯{�¾º-v³yZ]�²¿Y�·¹&�
µuº]�aYzdÀ³�¾-uº«M��¿{ºc�¾�yz]�yº�´¯�¶]�¾¿Z´]z¿{�½Y�¶º�«Z�¯

�¾-uº«M�bº¬��¾¿Zº�Z´��¹¹ ±M�¾]Z¿P�´¯�½Z·�¾�yz]yu�zd�À]�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º���|À¿Z�æèíÐ
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�¬dt¯�ª¯Yºº� zºgY�uyºº¯v´³Z¯½Z·�¾-&¿¹�¾�Z´��²À¯{��¥Zs�
¹ ½yZÀ]M�[M�yYv¤¯��b�Z§�®dº�À�¹��ºº³ �¾º·uuº§�b¿zº¿v¯

±Zº�º³½Zº·½y¹z��¶¤�´¯�zº· yu�¾º´À¯{z¿{�[M�½Zº·µz º�
v�y�¾¯�z�³�¶]�

½yY|.�Z��
½Yyº��b¿Z°o�Z]�¹ ¾¬¯�mz��\«Z£�yu��·¹&º� ²º¿YaZ¤À¤pc

b^g�µyZ°��Zº] yºº�§�¾º°¬�ÕÓÍ¶¬À�¹�²¿v]�¶§�b�z-�­Zl³Y�
uº��¾¯�¾³Yuyv£�¹ z¨�c�

�]Z´¯µuZ d�Y�uyº¯�
Î�­ �¾«Èk�{ ��{ ¹ ¾#È§�½z¬³Zs�¶d�yY¹�æèìî�±Yv°·�¾´À¯{z¿{�½Z·�[M�yu�aYzdÀ³�b�¬��¾¬¯��¿Z°·�²À¯¹u�aÇZ¤¯�¶�Ès�

iz§��½{y¹Z�§�yu�®��¹ uº§�{Y�µuZ d�Y�
Ï�y� �¾£Y{�¡ ¹�Z°³�ayv£�æèêè�¾´À¯{z¿{ ½Z·�[M�½%º«¹yvÀ·�d§�¾¯Z¸��b§z�Z±Yz¸c��¾^Àk�½Z·�[�
Ð�±Z¸ �Y�±Zd�Y�¶kuº]�¹ ¶¯Z³z]�±Z¯{Z��æèëì�±Z¸ �Y�±Zd�Y�½Yº·�¹ [M�±Yz¿Y��±Z¸ �Y��¶kuº]�¹ ¶¯Z³z]�±Z¯{Z���
Ñ�m �¾c¹Yz��� ¹�yZ¸]�æèìì�¿{��Àp¯�¹ ±Z�³Y�b¯È��¾³Yzp]��¿Yz�b��v¸�¯�¾�¹uz��µZ.�³Yu��¾·Z.�³Yu�uZ¸k�aYyZ�d³Y�
Ò�¡ �½¹v��æèìè�¾³vÀ¯Z�M�[M�bÀ À§�v¸�¯��¢¤p¯�aYyZ�d³Y�
Ó�Y �¾´�p¯�æèëê�ª]Z]�±Zd�z¸��yu�¶c{Y�½Z·uº§�uz]yZ§�zgY�yu�aYzdÀ³�±º¿�¶]�¾´À¯{z¿{�½Z·�[M�¾-uº«M���¹�¾�yz]�¶¯Z³�±Z¿Z�

v�yY�¾�Z´�yZ§¾�Z´��¥Zs��§�µv¨�³Yu��½{y¹Z�}yv¯�bÀ]zc�µZ.�³Yu±Yz¸c���
�� +DQVHQ��(��0��DQG�-��'MXUKXXV��������1LWUDWH�OHDFKLQJ�DV�LQIOXHQFHG�E\�VRLO�WLOODJH�DQG�FDWFK�FURS��6RLO�7LOODJH�5HV��

������������
�� -D\QHV��'�� %��� 7�� 6��&ROYLQ��'�� /��.DUOHQ��&��$��&DPEDUGHOOD� DQG�'��:��0HHN�� ������1LWUDWH� ORVV� LQ� VXEVXUIDFH�

GUDLQDJH�DV�DIIHFWHG�E\�QLWURJHQ�IHUWLOL]HU�UDWH��-��(QYLURQ��4XDO����������������
�� 0XHOOHU��'��.���3��$��+DPLOWRQ��'��5��+HOVHO��.��-��+LWW�DQG�%��&��5XGG\��������1XWULHQWV�LQ�JURXQGZDWHU�RI�WKH�8QLWHG�

6WDWHV��$Q�DQDO\VLV�RI�GDWD�WKURXJK ������:DWHU�5HVRXU��,QYHVW��5HS�����������8��6��*HRO��6XUY���'HQYHU��&2�
���0XUDPRWR��-��������&RPSDULVRQ�RI�QLWUDWH�FRQWHQW�LQ�OHDI\�YHJHWDEOHV�IURP�RUJDQLF�DQG�FRQYHQWLRQDO�IDUPV�LQ�&DOLIRUQLD��

&HQWHU�IRU�$JURHFRORJ\�DQG�6XVWDLQDEOH�)RRG�6\VWHPV��8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�&UX]��&$�
���3RZHU��-��)���5��:LHVH�DQG�'��)ORZHUGD\��������0DQDJLQJ�IDUPLQJ�V\VWHPV�IRU�QLWUDWH�FRQWURO��$�UHVHDUFK�UHYLHZ�

IURP�PDQDJHPHQW�V\VWHPV�HYDOXDWLRQ�DUHDV��-��(QYLURQ��4XDO�����������������
���6HOI��-��5��DQG�5��0��:DVNRP��������1LWUDWH�LQ�GULQNLQJ�ZDWHU��&RORUDGR�6WDWH�8QLYHUVLW\�&RRSHUDWLYH�([WHQVLRQ��&RORUDGR�
���6SDOGLQJ��5��)���'��*��:DWWV�� -�� 6��6FKHSHUV��0��(��%XUEDFK��0��(��([QHU��5�� -��3RUHGD�DQG�*��(��0DUWLQ��������

&RQWUROOLQJ�QLWUDWH�OHDFKLQJ�LQ�LUULJDWHG�DJULFXOWXUH��-��(QYLURQ��4XDO����������������
���6WLWHV��:��DQG�*��-��.UDIW��������*URXQGZDWHU�TXDOLW\�EHQHDWK�LUULJDWHG�YHJHWDEOH�ILHOGV�LQ�D�QRUWK�FHQWUDO�86�VDQG�

SODLQ��-��(QYLURQ��4XDO����������������
���7RWK�� -�� '�� DQG� 5�� +�� )R[�� ������ 1LWUDWH� ORVVHV� IURP� D� FRUQ�DOIDOID� URWDWLRQ�� /\VLPHWHU� PHDVXUHPHQW� RI� QLWUDWH�

OHDFKLQJ��-��(QYLURQ��4XDO����������������
���8��6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��������'ULQNLQJ�:DWHU�6WDQGDUGV��(3$�3XE���:DVKLQJWRQ�'�&�
���:LOOLDPV�� $�� (��� -�� $�� -RKQVRQ�� /�� -�� /XQG� DQG� =�� -�� .DEDOD�� ������ 6SDWLDO� DQG� WHPSRUDO� YDULDWLRQ� LQ� QLWUDWH�

FRQWDPLQDWLRQ�RI�D�UXUDO�DTXLIHU��&DOLIRUQLD��-��(QYLURQ��4XDO����������������

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.6
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
25

-1
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1383.8.3.6.1
https://iutjournals.iut.ac.ir/jstnar/article-1-322-fa.html
http://www.tcpdf.org

