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uz§�µyZ�Y�
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Z]�½{Z��¾�s�½yºXc�¶¿Z��zº] ¾º¿Z¤«Y�½Z·ºº¿Yyu�¹zº� b�zº�

b�Y�µv��¶WYyY�¾¸kºc�±Z¿Z��¾cZ¤À¤pc�½Z·yZ§�¦]vÀ�@Ñ�Ô>�
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zl´¯�¾-v¿yº��µv¿v��Yx«�b�Y�u¹vp¯�¾¨¿|À��¾�£Y¹�®dº�À�
¶]�uº��¾¯�º¿Yyu�®dº�À��µvº�³�©vº¯ ½Z¸¨Àº¯Z´¿u�¦¿zºpc�¶º]

¶º§½yºº�±Z¯z��®d�À��yu�©ÈdsY�uZl¿Y�f�Z]�bº�Y�²º¨°¯�
uº��zcyº´¿Y�

¾-v¿yº��aYzgY�ªÀ¬¤c�Z¿�¹ �xo�½Yzº] ±º´º§ Zºc�½Z·yZ§�
z�dt¯�mz��¶§�bº�Y�¶d�zº- Zºl³Y�¾º^«Zk�yZÀº�]�¾ºcZ¤À¤pc

�kYz¯�¶¯v¤¯�yu�±Yºc�¾¯�Yy�Z¸³M�{Y�½uYv�c@Ò�Ô>uz§�ºld�k��
§ ¶#z-�¾�|�«�b�z��Z¿�bÀ�£º¯�_v´´§�©zd´§�¦º¿¶]�b^�³�¶

ªÀ^£�{Y�¾¨À³Z¨¯�yZ]�yu�uºkº¯�½Z¸dºÀ��£�vº� ¹ Zº· ¾º´À�¯Z³
y¹Zdº�-�¾º³Z¸-Z³��Zº�d�Y�±vº� uyY¹�¹ ¾�z´¿Y�±Z°¯�zºÀÀ�c�

¥Z¨�º�Y�\¿zº��yZ]��º³�zÀÀ�c�b¬��¶]�½Z¸dÀ¬]Z£�{Y�¹ ¹Z¤¯
yu�v³Yºc�¾°³�¶k¹�"À·�¶]�²¨À«�¹ b�Y�yYuyºszº] |ºÀ³�¾º]ºs

zd¨«Y�½Z·zd¯YyZ��aYzÀÀ�c�z]Yz]¾³Z¯{�b]Zg��sÇZ]�²À�Z¯�¾¨¿

v´§�� o�Yy�uºs�¾¤À^�c�bÀ�Zs�yººc¹y�yYvº¯ ¾º¨¿zd¨«Y�z]
aÈl¯�yu�ª£YÇ�z�Zo�`«Z¤¯�±Z «ºº¯ ¥vº³Y�aZº�È�Y�}Zº�Y

zº^d�¯,(((¹,((bÀ�£º¯�Z¿�¹ b�z��©zºd´§�Zº] �Z^ºcyY�yu�
¹ ¦]vÀ��Z]�½{Z��¾�s�½yºXc�¶¿Z��z]�¾¿Z¤«Y�½Z·º¿Yyu�¾¤À^�c

Z��±Z¯|º°·�²Àº°tcµv·Z�¯�¾�yY|-�Z¿�¹ ¶«Z¤¯�²À�Z¯�½Z·zd¯Yy
vº³Y�µuzº¨³�zº�Zo�`º«Z¤¯�©zd´§�®d�À��±uz§�¾¤À^�c��v·�Z]�

½yºXc�¶¿Z��z]�¾¿Z¤«Y�º¿Yyu�¹z��¦¿�¶d�]�¶º¤¬o�yYvº¯ b�zº�
¦]vÀ��Zº] ½{Zº�¾º�s�½Z·zd¯YyZ��±Z¯|°·�¹ Z.´·�¶] ²À°tc�

yYv¯�¾³Z¯{�b]Zg�{Y�vº³Y�ayZ^º� ¶º§ Yy�yººc¹y�¦À³Z¨¯¹zºd¨«Y
yºc¹y�¥Z¨��Y�\¿z��¹ ¾�z´¿Y�±Z°¯��%�-�fp]�uyº¯�Yy�

v·u�¾º¯ yYzº£�µuZ d�Y�Z]�yºc¹y�yYv¯�¾³Z¯{�b]Zg�²À°tc��¹y
b�Y��kz¯�©v¯�¾¤À^�c�©zd´§��¹y�{Y@Õ>�

¹u�aÇuZºº�¯�{Y�¦]vÀºº� Zºº] ½{Zºº�¾ºº�s��¹y�yu�±ººº#
t¯�µZ.dºº�u�yu�%Zdºº«¹ ½yºººp¯µuZ dºº�Y�yºººc¹y��kzºº¯ aZºº�d
�kz¯�½Z¸«v¯�¹y�²¿Y�{Y�uº��¾¯Ô�50�µv´´§�®À�´c�¹Õ�$0�

µZ.d�u�²À°·�yu�|À³�yººc¹y�yYvº¯ ¾º³Z¯{�bº]Zg�²Àº°tc�½Yzº]
v³º��¾¯�¾ºoYz��¹ �¿zº�c�yu�±º´§Zc�¶$³M�¶§�b�Y�z§w�ª]Z£

�¹y�½zººÀ-�yZºº§¶ºº] Zºº] �Z^ººcyY05$6½yYuzºº] ©zººd´§�yu�
º] ©¹Yvdº¯ ¾º¿Z¤«Y�½Z·ºº¿Yyu¹ �kz¯�½Z¸«v¯�¾oYz��b�Y�µuº

yºcZd�Y�½yºp¯�¹u��kz¯�aZº�dt¯�µZ.dº�u�yu�µv´º´§�®Àº�´c
¦]vÀ��Z]�½{Z��¾�s��¹y�½Yz]�\�Z´¯�¶§�b�Y�¶d�z-�Zºl³Y
²À�Z¯�½Z·zÀ�d¯�¶�p«�¶]�¶�p«�yº��¶]�b�Y�{Ç�Yzº¿{�bº�À³
~¨�«Z]�¹ yºcZd�Y�µZ.d�u�¶]�yºc¹y��kz¯�aZ�dt¯�µZ.d�u�{Y

v³ºº� µuYu�©Z¤dº³Y�¾cZ^�Zp¯�½Z�s�¹ ®lo�½YyYu�ªº°��²º¿Y
¹z��©zd´§�®d�À��¾¬°��½{Z��µuZÀ��¶lÀd³yu�¶º§ bº�Y�½uZº¿{

u{Zº�¾º¯ ª¨º�¯�Yy�ºº¿Yyu�½Z�s��¿Y|�Y�¶��Y¹�¶]�¾�z��{Y
ªdt¯�¾do�º¿Yyu�b�z��©zd´§�®d�À��b�Y�²¨°¯�¾cZ^º�Zp¯

uº��yYv¿Z�Z³�¹�
yu�µvº� ¶ºWYyY��¹y�v´º³Z¯@Õ>�¯ {Y�|À³�¶º«Z¤¯�²º¿Y�yu�yZÀ�

�º�º��¾º¿Yz.°·Öyºc¹y�¾³Z¯{�b]Zg�z-�µv·Z�¯�¾oYz��½Yz]�
½Z·zd¯YyZ��Z.´·�¶] ²À°tc�½Yz]�¹ uº��¾¯�¶d�z-�µz¸]-¹%

uººº�¾ºº¯ µuZº dºº�Y�¾dºº�-{Z]�aZº�]zºº¯ ½Zºº�ºs �¹y�{Y�|ººÀ³
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@Ö�ÎÍ>�d�Y�½Zk�¶]�º¿Yyu�©zºd´§�®dº�À��yu�µ¹Èº�¶º]{Y�µuZ 
_v´´§�©zd´§�¦º¿3,b�z��¦À�È§��b�z��_v´´§�©zd´§�¦¿�
¶]�º�º¯��Zºs,3¶¿x�c��À��_v´´§�©zd´§�¦¿�Z]�\À§zc�yu�

uºº�¾º¯ ²¿|º.¿Zk�©zd´§�¶]�b^�³�¾^À§zc�µv´´§�©zºd´§�²º¿Y
½Zº·µv´º´§3,b�Y�yYuyºsz]�½zd¸]�¾-v´´§�®À�´c�{Y��yZ�d¯�

ÇZ]�±Y|À¯�Z]�¶¬��r�Z��½YyYu�¶¨³M�²°�b�·�|À³�½zd°§�¾-u{�
½Y�¶³Z¿Yy�½{Z��¶À^º� ¦º¿ ¶º¿Z��zº]yZ§Y¾¿½&cYzd�Y«zd´§¾

´º�À�º½uZ¸{Z��¶º� ¾¿Zº¤«Y�º¿Yyu�¹z��¦¿�½Yz]�¶«Zº¤º¯ ²¿Y�yu
���:~«Z��½Z´¸��±ºÀ�Ç¹v¯�zcyº´¿Y�¦º¿ Zº] ¶º§ÎÍZ]�{Z��¶��

¶º¤³{¹w�yººcÇ¹v¯�iºº¯�½Y�¶º¬�@ÎÎ>�uyº¯�uº��¾º¯ ¶º¿x�c�
- ¾¯�yYz£��¿Z¯{MuzÀ�

Ï�½yºXc�¶¿Z��z]�¾º¿Z¤«Y�ºº¿Yyu�yººcº¯�¦Àº¯Z´¿u�
¦]vÀ��Z]�½{Z��¾�s

µZ.d�u� yu� ¾¿Z¤«Y� º¿Yyu� yºcº¯� ¦¿� ¾¨À¯Z´¿u� aÇuZ�¯
{Y�v³Y�ayZ^��yºc¹y�½yºp¯�¹u��kz¯�aZ�dt¯@Ó>�

�Î�2U��LTV/P�TU��TU �� x

�Ï�W�O� Ox U��LGV/PGU�GU
�Ð�7P%P-7H /�Z�Z x

�Ñ��LGVTULTVGU�.7H 7 O�O 
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©¹vkÎ�{Z��¶��¾¿Z¤«Y�²À�Z¯�½Z·zd¯YyZ��
3Q  ������: 5V  ����� /P  ������P+
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v³º��¾¯�¶dsZ��yºcZd�Y�½Z·%Zd«¹�½yºp¯�¹u�µv³ºº��Z]�~��
½Z·%Zd«¹�½Z¸¯zc�¶]��º]z¯�½Z·�¶ «º¯�¶]�¶ «º¯�¹u�²º¿Y�±u¹|º�Y

¶�º]zº¯ ¾ºd§zo�¾´�¿�yºcZd�Y�¾¬�Y��kz¯�½Z·%Zdº«¹�YGV¹
YTVv´¿M�¾¯�b�u�¶]�¹u�µZ.d�u�{Y�zÀ�d¯�¹u�²¿Y�©Z¤d³Y�Z]�µZ-�±M

½yºp¯�¶��²§Zº� µZ.dº�u�¶º] yººc¹y�½yººp¯DEFVyºcZd�Y��
�kz¯�½Z·%Zd«¹YDV¹YEV�YFV] ±uYu�±Z¯z��½Yz]�zcyº´¿Y�¶

%Zd«¹3:0v³º��¾¯�µuZ¯M��
ª¨��yu�¶§�yºº�³Z°·�Î�uº��¾¯�µv¿u�±uz§�¾¤À^�c�½Yz]�

º¿Yyu¹z��b�z��©zºd´§�®dº�À��½yºp¯�¹u�½Z·yZ��OÖ GU¹
OÖ TU�yººc¹y�yYvº¯ ¾º³Z¯{�bº]Zg��WU�¾¨À³Z¨¯�½Z·zd¯YyZ��¹

yºººc¹y�%�-�µu{�²Àºº°tc�®ºº· Zºº] ±Z¯|ºº°·�yººº�¶ºº] ¾ºº.°·�
v³º��¾¯�©zd´§�®d�À��²¿Y�½Y�¶³Z¿Yy�½{Z��¶À^��½Yz]�¶¯Z³z]�¦¿�

±Z]{�Z]�½Y�¶º³Z¿Yy&��yu�±M�¾³Z¿zk�yYuº°³�¶§�b�Y�µv��¶d�º³�
ªº¨ºº��Ï�uº��¾º¯ µuYu�±Zº�³�Y º¿Yyu�¹zº� ¦¿�½Yz]¾¿Zº¤«

©¹vººk yu�µvºº� µuy¹M�½Z·zººd¯YyZ��Zº]�Î��½{Zºº�¶À^ºº� j¿Zdºº³
½Z¸º¬¨ºº� ¾ºº� µvººº¯M bºº�u�¶º] ½Y�¶ºº³Z¿Yy�Ð�Zººc�Ô�¶ºº]

vº³Y�µvº� ¶ºd�Yx-��¿Zº°³�²º¿Y�yu�¶§�b�Y�½y¹MuZº¿ ¶]�{Ç

Archive of SID

www.SID.ir



©Z�
��©È

¤d�Y
ÏÏ

_yZ°
���

Ï�
v´ �

Y
ÎÐ
ÕÏ

Ô

ª¨�Î�º¿Yyu ¹z� ¶d�] yYv¯ ©zd´§ ½Y¶^�k yYuº°³

A
rc

hi
ve

 o
f S

ID

w
w

w
.S

ID
.ir



©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ Õ

ª¨�Ï�Z¿Yy�¶¯Z³z]�¾³Z¿zk�yYuº°³�©zd´§�®d�À��½{Z��¶À^��½Yz]�½Y�¶³

zÀs

�¹z�

�¿Yz�¹ ¶À«¹Y�Z¤¯¿uz±Z¯z���kz¯�
yºcº¯�¶]�µv��µuYu

¶^º�Zp¯{Y�y¹Zd�-�µv´´§�©zd´§�©Z´.À��
µv´´§�©zd´§�¢¿z�,3b�z�

©vºº¯v·Zºº�¯�½{Zºº�zºº- µ
yºc¹y�½yºp¯�¹u�½Z·yZ�

¶^ººº�Zp¯�kzººº¯ zººº¿uZ¤¯�
yºcZd�Y�½yºp¯�¹u�½Z¸³Z¿zk

²À°tcb]Zg�Z.´¸]�
¶]�yºc¹y�¾³Z¯{

�¹y05$6

©vº¯½{Z�µv´´§�©zd´§�
¶¿x�c��À�

²À°tc¾¨À³Z¨¯�½Z·zd¯YyZ��Z.´¸]�
yºc¹yaZ�]z¯�ª£Yvo��¹y�¶]�

¾d�-{Z]�5/6�

¶^�Zp¯¹u�½Z·%Zd«¹�
yºcZd�Y�½yºp¯

©v¯cyº´¿Y�½{Z��z3:0¶�{Z��

ªo¦À³Z¨¯¹zd¨«Y�b«Zo�aÇuZ�¯�
yºcº¯,³Yy��¹y�}Z�Y�z]��Zcº§

¶^cz¯�¾¨ÀcZd�YÑ

�£ºcì

�Z#j¿Zd³�
Z¿M½{Z��¶À^��±Z¯{�

�b�Y�¶d�Z¿�¶°cZs
¶¬]zÀs

�¹z�

�¿Yz�¹ ¶À«¹Y�Z¤¯¿uz±Z¯z���kz¯�
yºcº¯�¶]�µv��µuYu

¶^º�Zp¯{Y�y¹Zd�-�µv´´§�©zd´§�©Z´.À��
µv´´§�©zd´§�¢¿z�,3b�z�

«v¯½Z·yZ��z-�µv·Z�¯�½{Z�
yºc¹y�½yºp¯�¹u

¶^ººº�Zp¯zººº¿uZ¤¯��kzººº¯
yºcZd�Y�½yºp¯�¹u�½Z¸³Z¿zk

²À°tcb]Zg�Z.´¸]�
¶]�yºc¹y�¾³Z¯{

�¹y05$6

½{Zºº�«v¯µv´ºº´§ ©zººd´§�
¶¿x�c��À�

²À°tc¾¨À³Z¨¯�½Z·zd¯YyZ��Z.´¸]�
yºc¹yaZ�]z¯�ª£Yvo��¹y�¶]�

¾d�-{Z]�5/6�

¶^�Zp¯¹u�½Z·%Zd«¹�
yºcZd�Y�½yºp¯

«v¯zcyº´¿Y�½{Z�3:0¶�{Z��

ªo¦À³Z¨¯¹zd¨«Y�b«Zo�aÇuZ�¯�
yºcº¯}Z�Y�z]�,³Yy��¹y��Zcº§

¶^cz¯�¾¨ÀcZd�YÑ

�£ºcì

�Z#j¿Zd³�
Z¿M¶À^��±Z¯{½{Z�

�b�Y�¶d�Z¿�¶°cZs
¶¬]

Archive of SID

www.SID.ir



©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÖ

½Z·�µv´´§�©zd´§��Yº³Y�\¿Yz��½{Z��¶À^º�3,µv´´§�©zd´§�|À³�¹
,3¾¿Z·yZÀ�¯�²d�z-�z�³�yu�Z]�¹ Z�s�¹ ¾����¹y�Zº] ¾º.°·�

²ÀººÀ�c�b�zºº� ¾ºº-u{ÇZ]�¹ uº�ºº� ±Zºº¯{�²¿zººd°§�zººÀ�³
v³Y�µv��©¹vk�yu�\¿Yz��²¿Y�½uv��z¿uZ¤¯�Ï�v³Y�µv��µuYu�

ª¨º� yu�Ð�zcyº´¿Y�¦¿�¾k¹zs�¶º] �º]zº¯ ½Z¸«Z´.Àº�
3:0�¿Z°³�¶]�½Y�¶¤³{¹w�yººcÇ¹v¯�iºº¯ Zº] {Zº� ¶º� %Zdº«¹�

v³Y�µv��¶d�Yx-�
ª¨º��Ñ��yºcº¯�b�z��©zd´§�¶]��º]zº¯ ½Y�¶º³Z¿Yy�j¿Zdº³

v·u�¾¯�±Z�³�Yy�¶¿Z��b�z��½ÇZ]¹�z¿{�yu�Yy�¾º¿Z¤«Y�ºº¿Yyu�yu
b�z��zÀÀ�c�v´¿Yzº� ²º¿Y�µv´´§�©zd´§�©Z´.À��¹ yºcº¯�y¹Zd�-�

yu�\Àczc�¶]�yºc¹y�¾�À�Z´�¯�y¹u�yZº� µv´º´§�©zºd´§�©Z´.Àº�
½Z¸¬¨º��Ñ�Î�Zºc�Ñ�Ñ�vº³Y�µvº� µuYu��¿Zº°³�²¿Y�½¹y�{Y

¹z��µv´´§�©zd´§�¾�£Y¹�½Z¸«Z´.À��¶º§ uºº� ¾º¯ µvº¿u�j¿Zdº³
ºº¿Yyu�X�X7 I��kz¯�z�Z´d¯�½Z¸«Z´.À��¾]ºs�¶]�X�X7 I�

v³Y�µuz§�©Z^³u�Yy�
½Z¸¬¨ºº��Ò�Î�¹�Ò�Ï�¾ºº¨¿zd¨«Y�y¹Zdºº�-�\Àczººc ¶ºº]

y¹Zd�-�¹ b�z��½Y{Y�yu�yºcº¯�½Z´º^¯�{Zº� ±Z¿zºk ¹ ½vÀº«ºc
v´·u�¾¯�±Z�³�¾¯Z³�z]Yz]��kz¯

{Y�µuZ d�Y�±¹v]�º¿Yyu�¹z��b�z��¾º³Z¯{�rº�Z��²Àº´$°·
Z��Z.º´·�¶] ²À°tc�±¹v]�¹ ¶º¿x�c��À��µv´´§�©zººd´§½Z·zd¯Yy

ª¨��yu�yºc¹y�¾º¨À³Z¨¯�Ó�Î�b�Y�µv��µuy¹M�Z]�¶lÀd³�²¿Y
¾¯Z³�¶¬��yZº] y¹Zdº�-�¦º¿ ±uzº§ uyY¹1PÒ�Ð¹ ®¨¿�¶À³Zg�yu�
yºc¹y�¾¨À³Z¨¯�½Z·zd¯YyZ��zÀÀ�c�²À´$°·�%��-�¶]�Yv§�z·�

¶À³Zg�yu�¶À«¹Y�yYv¤¯�zº]Yz]�¶º� _{Yvº³Yv³Y�µv¯M�b�u�¶]�yZ¸#�Z]
ª¨º� yu�µvº� ¶d�zº- yZº§¶º] ¶]Zº�¯��¿Yzº��Ó�Î�Z]�²¨À«¹

Z.´·�¶]�²À°tc�¹ ¶º¿x�c��Àº� µv´º´§�©zºd´§�¦º¿ {Y�µuZ dº�Y
yºººc¹y�¾ºº¨À³Z¨¯�½Z·zººd¯YyZ��yu�º¿Yyu¹zºº� ¾ºº¨À¯Z´¿u�rºº�Z��

ª¨º��Ó�Ï�b�Y�µv��¶d�Yx-��¿Z°³�¶º]�½Z¸¬¨��¶�¿Z¤¯�Z]
�Ó�Î�¹�Ó�Ï�ºººc¾ºº¯©zºd´§�¦º¿ Z]�¶§�b�zº- ¶lºÀºd³�±Y

¾¨ºÀ³Z¨¯�½Z·zºd¯YyZ��Z.´·�¶] ²À°ºtc�¹ ¶¿xº�c��ºÀ��µv´º´º§
yººc¹y�Yy�uºs�¾¿YyZ§�º¿Yyu�¹z��¶dº�]�yYvº¯ ©zºd´§�®dº�À��

¶³ºº- "ºÀº· Z^º¿z¤ºc ¶§�½yºº� ¶]�µuzºº§ �º o�½zgº¯�yº��¶]

b�Y�µv¯ZÀ³�uºk¹�¶ºº] b�z��¾³Z¯{�rºº�Z��yu�¾ºº-u{�ÇZº]�
Yb^�³�ºº¿Yyu�©zºd´º§ ®d�ºÀ��±uº]�¹Z¤¯�v¿º¯�uºs��º�º¯�²º¿

b�Y�yºc¹y�½Z·zd¯YyZ��yu�uºkº¯�¾«Zº°ºdoY�½Z¸ºÀ´À�º¯Z³�¶]�

(º¿ ©Z°º�Y�¶]��ºº]zº¯ /Y�¶³Z¿Yy�j¿Zºdº³ �²º¿Y�zº] µ¹Èºº�
¶´¯Yu�Zº] ¾º�«Z��yZº] y¹Zdº�-��Zº�d�Y���1�P¹ ©¹Y�¶À³Zg�yu�

�kzºº¯ b�zºº� Zºº] �¹u�¶Àºº³Zg�yu�±M��xººo��� UDG�VHFyu�
ª*º��Ô�Î�bº�Y�µvº� µuy¹M�¹ /yYv¿Z���j¿Zd³�²¿Y�/¹y�{Y

uº��0¯�µv·Z�¯�0]ºs�¶]�ºº¿Yyu�©zºd´)�®dº�À��±uºº] ¹Zº¤¯�
�kz¯�¹ ¾´À°tc�¾�z´¿Y�±Z°¯�¶º] �º]zº¯ ½Z¸«Z´.Àº��--�Ö�¹

�kz¯�¹ ¾´À°tc�¥Z¨��Y�\¿z��%%� Ö�u \Àczc�¶]½Z¸¬¨��y
�Ó�Ð�¹�Ó�Ñ��v³Y�µv��µuYu�±Z�³�v¿M�¾¯�z]�j¿Zd³�²¿Y�½¹y�{Y

½¹y�z]�¾]ºs�¶]�µv��µu{�²À°tc�½Z·zd¯YyZ��¾¿Z¸³�z¿uZ¤¯�¶º§
v³Y�µv��Yz.°·�µv��µuYu�±Z¯z���À��{Y��kzº¯ zº¿uZ¤¯�¾d�¿Z]

½Z¸¬¨��yu�µv��yYv¿v��¾º³Z¸-Z³�½Z¸º�¸k�¶º§ bº�Yu�¶kººc
��Ó�Ð�¹�Ó�Ñ�{Y�¾ºººº�Zº³~º¿zººcZº¯ ½yYxººº.¿Zºk3Zºº]

+y|º] Zdº^º�³�²Àºº�¯�bº^ºh¯�~º¿zºcZ¯�¦ºº¿�²À°º�c�½Yz]
¶§�¾ºd«Zo�yu�¾d�º-{Z]�aZº�]z¯�ª£Yvo�®ºd¿yº.«Y�¾º¿Yz.º°·

v³yYu��¿z��¹ ¾³Z¸-Z³�aYzºÀÀ�c�½Z·zºdº¯YyZ��{Y�uºs�¶§�b�Y
®d¿yº.«Y�¾cYw��Yºs5/6b�Y��
¾³Z¯{�r�Z��µzsÇZ]©zd´§��kz¯�¹ ¾�£Y¹�©Z´.À��¶]��º]z¯

yu�\Àczc�¶]�yºc¹y�¾³Z¯{�b]Zg�²À°tc�±¹v]�¹ Z]�y¹Zd�-�µv´´§
½Z¸¬¨º��Õ�Î�¹�Õ�Ï�v³º��¾¯�µvº¿u�¾³Z¯{�r�Z��²À´$°·

¾�À�Z´�¯�yZ��µv´´§�©zd´§��kz¯�¹ ¾º�£Y¹�©Z´.Àº� ¶º] �º]zº¯
yu�\Àºczc�¶]�yºc¹y�¾³Z¯{�bº]Zg�²À°ºtc�±¹vºº] ¹ Zº] yººc¹y

º�½Z¸¬¨�Õ�Ð�¹�Õ�Ñ�±uy¹M�b�u�¶]�yuv³Y�µv��µuYu�±Zº�³
¶]�¹u�¶À³Zg�yu�yºc¹y�yYv¯�b¯¹Z¤¯�j¿Zdº³ ²º¿YÒ�ÎyYv¤¯�z]Yz]�

¶]�yZ]�y¹Zd�-�¦¿�¶¨³M�²°º� bº�Y�µvº� µuYu��¿Y|º�Y�¶Àº«¹Y
µ{Yvº³Y��� 1Pb�Y�µvº� uyY¹�yºcº¯�¶]�yZº¸#�¶ºÀ³Zg�yu�|À³�

�Y�uº¸�¯�j¿Zd³�²º¿Y�½¹y�{Y�¶$³Z´º#b�Z.´·�¶] ²À°tc�±¹v]�
¦¿�v´º³Z¯�º¿Yyu�²À�Z¯�¦À¯Z´¿u�z.¿u�yººc¹y�yYv¯�¾³Z¯{�bº]Zg

º¿Yyu'&¶§�b�Y�¾´º�¯�±Yv]�²¿Y�¹ µuºº^³�¶³Z-Yvºk ¦¿zºpc�
�¹y�½zÀº-yZº§ ¶]�{Y�ªº�Zºo ½{Zº� Y|ºl¯�¾ºcYw�bÀº�Zºs
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ª¨�Ð�Î�ª¯Zo�¹ ½Y�¶¤³{¹w�½Z¸«Z´.À��

ª¨�Ð�Ï�½Z´^¯�{Z��%Zd«¹�yºcZd�Y�

ª¨�Ð�Ð�yºcZd�Y��s�%Zd«¹�
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ª¨�Ñ�Ï�¾�£Y¹�¹ �kz¯�µv´´§�©zd´§�½Z¸«Z´.À��
yºcº¯�y¹Zd�-�

ª¨�Ñ�Î�º¿Yyu�¹z��b�z��

ª¨�Ñ�Ñ�yºp¯�±Z¿zk�TyºcZd�Y�

ª¨�Ò�Ï�bpc�yºcZd�Y�½Z´^¯�{Z��±Z¿zk�
¾¯Z³�yZ]�y¹Zd�-�

ª¨�Ñ�Ð�µv´´§�©zd´§�½Z¸«Z´.À��yZ��¾�£Y¹�¹ �kz¯�
yºc¹y�¾�À�Z´�¯�

ª¨�Ò�Î�yºcº¯�½vÀ«ºc�¾¯Z³�y¹Zd�-�
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ª¨�Ó�Ï��¹y�{Y�µuZ d�Y�±¹v]�¾¿Z¤«Y�yºcº¯�b�z��©zd´§
½uZ¸´�À��¾¤À^�c

ª¨�Ó�Ñ�yºc¹y�¾´À°tc�¹ �kz¯�¥Z¨��Y�\¿z��

ª¨�Ó�Î�¾¤À^�c�©zd´§��¹y�{Y�µuZ d�Y�Z]�¾¿Z¤«Y�yºcº¯�b�z��
½uZ¸´�À�

ª¨�Ó�Ð�yºc¹y�¾´À°tc�¹ �kz¯�¾�z´¿Y�±Z°¯�

ª¨�Ô�Ï�yºcº¯�¶]�µv��©Z°�Y�¾�«Z��yZ]�y¹Zd�-� ª¨�Ô�Î�¾�«Z��yZ]�y¹Zd�-�©Z°�Y�zgY�yu�yºcº¯�b�z��

ª¨�Õ�Ï�yºcº¯�y¹Zd�-�¾�£Y¹�¹ �kz¯�µv´´§�©zd´§�½Z¸«Z´.À��
yºc¹y�¾³Z¯{�b]Zg�²À°tc�±¹v]

ª¨�Õ�Î�½Z¸«Z´.À��yºcº¯�y¹Zd�-�¾�£Y¹�¹ �kz¯�µv´´§�©zd´§�
yºc¹y�¾³Z¯{�b]Zg�²À°tc�Z]
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ª¨�Õ�Ñ�¾�À�Z´�¯�yZ��¾�£Y¹�¹ �kz¯�µv´´§�©zd´§�½Z¸«Z´.À��
yºc¹y�¾³Z¯{�b]Zg�²À°tc�±¹v]�yºc¹y

ª¨�Õ�Ð�¾�À�Z´�¯�yZ��¾�£Y¹�¹ �kz¯�µv´´§�©zd´§�½Z¸«Z´.À��
yºc¹y�¾³Z¯{�b]Zg�²À°tc�Z]�yºc¹y

ª¨�Õ�Ò�yºc¹y�yYv¯�¾³Z¯{�b]Zg�
b�Y�¶d�y�b�u�{Y�º¿Yyu�©zd´§�®d�À��yu�¦]vÀ��Z]�½{Z��¾�s
¾ºº³Z¯{�bºº]Zg�²Àºº°tc�¶ºº] �º]zºº¯ ¾ºº³Z¯{�rºº�Z��¶ºº°cZs�yu

ª¨º� yu�±Yººc¾º¯ Yy�yººc¹y�Õ�Ò�uzº§ µv·Zº�¯�ª¨��²¿Y
¶º¿Z��z]�Yy�zºd¯YyZ��²¿Y�zº- µv·Zºº�¯�zºgºº¯ ¾º¿YyZ§�¾º]ºs�¶º]

�¹y05$6¶]�Yy�uyYx-�¾¯��¿Z°³��

Ó�j¿Zd³�
¶º«Z¤¯�²º¿Y�yu�¦]vÀ��Z]�½{Z��¾�s�½yºXc�½zÀ-yZ§�¶] Zº]�

µv��©zd´§�¶d�]�¶¤¬o�yYv¯�yu�¾¿Z¤«Y�º¿Yyu�¹zº� ¦º¿ b�zº�
bºº�Y�\Àºº£y ½Z¸ºº�¹y�Zºº] ¶ºº�¿Z¤¯�yu��¹y�²ºº¿Y yu�©zººd´§

½yYuzº]�¾]Z¿uYvd¯Y��kzº¯ aZº�dt¯�[Ztdº³Y�¶º] ½{ZÀº³ Ç¹Y
¾º�À�Z´�¯�½Z¸³YvÀº¯�ºc¹yyº�¶ldº´¯�¹ yºcZdº�Y��¶¨¬]�µuº^º³

yZ��yYuz]�¶´¯Yu�¹ yºcº¯�y¹Zdº�-�¦Àº¯Z´¿u�½{Zº�Yvk��¿Yzº�
½zÀ-yZ§�¶º] Zº] Z�zº� ¹ yZ§uººs yºº� ¶º] yººc¹y�¾º�À�Z´�¯
¾¿Z¤«Y�yºcº¯�¾º¨À¯Z´¿u�aÇuZº�¯�yu�½u¹y¹�vº¿vk�½Z·zºÀ�d¯

uºº�¾º¯ ®·Yzº� µyYºº°·��¹y�²¿Y�Z]�ZÀº³Zg�¾¬°��½{Z��µuZÀ��

u ©zºd´§�®dº�À�®·�¾¨¿|À��yZdsZº� zº�³�{Y�¹ zºcµuZº� ºº¿Yy
b�Y�zd´�¹y�º¿Yyu�©zd´§�®d�À��yu�±º#�µ¹È��¶]�©zd´§�¦¿�

µv´´§,3¶d�z-�yZ§�¶]�¶¿x�c��À��µv´´§�©zd´§�¦¿�Z]�\À§zc�yu�
|À³�yºc¹y�¾¨À³Z¨¯�½Z·zºd¯YyZ��±ºº# zº.¿u��zº� {Y�¹ µvº�
« v³º��¾¯�µu{�²À°tc�yºc¹y�yYvº¯ ¾º³Z¯{�bº]Zg�Zº] ±Z¯|º°·Yx

yZdºº�y vºº³YµuYu�±Zºº�³�µvºº¯M bºº�u�¶ºº] ½Y�¶ºº³Z¿Yy�j¿Zdºº³ ¶$³Z´ºº#
¶�t�¯�yu�uºkº¯�½Z¸À´À�¯Z³�¶]�b^�³�ºº¿Yyu�¹zº� ¾º¨À¯Z´¿u

b�Y�µv��yYv¿Z��¹ ¹Z¤¯�¾¨À³Z¨¯�yZ]�z]�²À´$°·�¶«Z¤¯�²¿Y�yu
¾¤À^�c�©zd´§��¹y�¶º¿Z�05$6�²À°tc�½Yz]�z-�µv·Z�¯�¦¿�

Yz��yºc¹y�¾¨¿zd¨«Y�yYv¯�¾º³Z¯{�bº]Zgb�Y�µv��®À�´c�¹ ¾o
z]�µv´´§�®Àº�´c�¹ �kzº¯ yZº� ±{�²Àº°tc�½Z¸«vº¯ ±M�yu�¶º§
µZ.dºº�u�yu�²Àºº�Z¯�½yºººp¯�¹u�½Z·%Zdºº«¹ aÇuZºº�¯�}Zºº�Y

v³Y�µvº� ¾ºoYz��yººc¹y�½yººp¯�¹u��kzº¯ aZº�dt¯�±º#
}Z�Y�z]�®·�¦]vÀ��Z]�½{Z��¾º�s��¹y�½{Zº� µuZÀº� ©ºº�Y

¶]�¶º�p«�©Z¤dº³Y�¶º] ½{ZÀº³ Yxº« bº�Y�aÇuZº�¯�²Àº°·¶�p«�
b�À³�yºc¹y�aZ�dt¯�µZ.d�u�¶]�²À�Z¯�¾º¨¿zd¨«Y�½Z·zºÀ�d¯�
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ºp³�¶]�¾cZ^�Zp¯�½Z�s�¹ ®lo�¶§�uºº�¾º¯ fº�Z]�zº¯Y�²º¿Y
®d�À��¾¬°��½{Z��µuZÀ��yu�¶§�½yº��¶] v]Z¿��·Z§�½zÀ.°�#

b�Yu�v·Yºs�Yy�¾¸kºc�±Z¿Z��aYzÀgZc�½uZ¸´�À��©zd´§�

¶¯Z³�µ%Y¹
�� VSHFLDO�LQWHJUDO�SURSRUWLRQDO�

FRQWUROOHU
�� IHHG�IRUZDUG
�� PRGHO�UHIHUHQFH�DGDSWLYH�V\VWHP

�� UHFXUVLYH�OHDVW�VTXDUHV
�� VOLGLQJ�PRGH
�� FKDWWHULQJ
�� UHIHUHQFH�PRGHO

�� DGMXVWDEOH�PRGHO
�� 3RSRYH�FULWHULRQ
��� SXOVH�ZLGWK�PRGXODWLRQ��3:0�

�kYz¯
�� 0DVXR� 7���%ODVNR� 9���0RUHLUD� -��&���DQG�/LSR �7��

$��� �)LHOG� 2ULHQWHG� &RQWURO� RI� ,QGXFWLRQ� 0DFKLQH�
(PSOR\LQJ� 5RWRU� (QG� 5LQJ� &XUUHQW� 'HWHFWLRQ���
,(((�7UDQV��2Q�3RZHU�(OHFW��9RO�����1R�����SS������
�����1RYHPEHU������

�� <DQJ� *��� DQG� &KLQ� 7�� �+��� �$GDSWLYH�6SHHG�
,GHQWLILFDWLRQ�6FKHPH�IRU�D�9HFWRU�&RQWUROOHG�6SHHG�
6HQVRUOHVV� ,QYHUWHU�,QGXFWLRQ� 0RWRU� 'ULYH��� ,(((�
7UDQV�� 2Q� ,QG�� $SSO��� 9RO�� ���� 1R�� ��� SS�� ���������
-XO\�$XJXVW������

�� :DQJ� &��� 1RYRWQ\� '�� :��� DQG� /LSR� 7�� $��� �$Q�
$XWRPDWHG� 5RWRU� 7LPH� &RQVWDQW� 0HDVXUHPHQW�
6\VWHP� IRU� ,QGLUHFW� )LHOG� 2ULHQWHG� 'ULYHV��� ,(((�
7UDQV��2Q�,QG��$SSO���9RO������1R�����3DUW����SS������
�����-DXQXDU\�)HEUXDU\������

�� %RGVRQ� 0���&KLDVVRQ� -���DQG�1RYRWQDN� 5����+LJK�
3HUIRUPDQFH� ,QGXFWLRQ� 0RWRU� 9LD� ,QSXW�2XWSXW�
/LQHDUL]DWLRQ���,(((�FRQWURO�V\VWHPV��9RO������1R�����
SS���������$XJXVW�������

�� :DQJ� :��-��� DQG� :DQJ� &�� &��� �&RPSRVLWH�
$GDSWLYH� 3RVLWLRQ� &RQWUROOHU� IRU� ,QGXFWLRQ� 0RWRU�
8VLQJ� )HHGEDFN� /LQHDULVDWLRQ��� ,((� 3URF�� &RQWURO�
7KHRU\� $SSO��� 9RO�� ����� 1R�� ��� SS�� ������� -DQXDU\�
�����

�� :DQJ� :��-���DQG�&KHQ� -��<����$�1HZ�6OLGLQJ�0RGH�
3RVLWLRQ� &RQWUROOHU� ZLWK� $GDSWLYH� /RDG� 7RUTXH�

(VWLPDWRU� IRU� DQ� ,QGXFWLRQ�0RWRU��� ,(((�7UDQV��2Q�
(QHUJ\� &RQY��� 9RO�� ���� 1R�� ��� SS�� ���������
6HSWHPEHU������

�� /LQ� )�� -��� )XQJ� 5�� )��� DQG� :DQJ� <�� &���6OLGLQJ�
0RGH� DQG� )X]]\� &RQWURO� RI� 7RJJOH� 0HFKDQLVP�
8VLQJ� 30� 6\QFKURQRXV� 6HUYRPRWRU� 'ULYH��� ,((�
3URF�� &RQWURO� 7KHRU\� $SSO��� 9RO�� ����� 1R�� ��SS��
���������6HSWHPEHU������

�� /LQ� )��-��� 6X� +��0��� DQG� &KHQ� +��3��� �,QGXFWLRQ�
0RWRU� 6HUYR� 'ULYH� ZLWK� $GDSWLYH� 5RWRU� 7LPH�
&RQVWDQW� (VWLPDWLRQ��� ,(((� 7UDQV�� 2Q� $HURVSDVH�
DQG�(OHFWURQLF�6\VWHPV��9RO������1R�����SS�����������
-DQXDU\������

�� /LQ� )��-��� �5REXVW� 6SHHG�&RQWUROOHG� ,QGXFWLRQ�
0RWRU� 'ULYH� XVLQJ� (.)� DQG� 5/6� (VWLPDWRU��� ,((�
3URF�� (OHFWU�� 3RZHU� $SSO��� 9RO�� ����� 1R�� ��� SS��
���������0D\������

��� 6ORWLQH� -��-��(���DQG�:HLSLQJ� /���$SSOLHG 1RQOLQHDU�
&RQWURO��3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1-�������
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