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Á�·�� Â¨³� �·�³¦³�³Â�n�³Ä®oÅ�o�¨�¦³Ã¥��r� � � µ¥Ä¥Â®n��ªµ¤¦´�Â¨³�¼�¡´�¦³®ªnµ��»��¨�¼�
¥o°¤�oª¥�ªµ¤Á®È�Â�nÅ�o���¨�¦³Ã¥��r�°��oµ�o°�¤µ�n°�w
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¡ºÊ��µ��n°�°��´¡� � �n°�Ã¥�µ¥�nµ��¦³Á�«� � Â¨³Ã�¥Á�¡µ³°¥nµ�¥·É��n°�ªµ¤Á�·�Ã��µ��oµ�
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Îµ�¹�µ�µ¦�³°¥nµ�Á®È�Å�o�´����´��¤�¨ºÉ�¨¼��¸É®�¹É��Ä��¦³�ª��µ¦Á«¦¬��·�Á¡¸¥�Ä�¦³�´�®¤¼n
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v·É��¸É�nµ�ºÉ�Á�o�Ä�¥»��°��¨ºÉ�¨¼��¸Éµ¤�È�º°� � Å¤nÁ¡¸¥�Â�n¤�»¬¥r�³µ¤µ¦��¥µ¥�°�Á��
�°��µ¦Á�È��ªµ¤�¦��ÎµÄ��¦³¤µ��¸ÉÅ¤n�Îµ�´�� � ¤�»¬¥r¥´�µ¤µ¦�Ä®o�¸ª·�Â¨³�Îµ¤´��¨´�¤µÄ�oÄ®¤n
Å�o�oª¥� � � �°¤¡·ªÁ�°¦rµ¤µ¦��ÎµÄ®o�ªµ¤�¦��Îµ�°�Á¦µ¤¸�¸ª·�� Â¨³�oµª¦»�®�oµÅ�°¥nµ�Å¤n®¥»�¥´Ê�
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�°��¨ºÉ�¨¼��¸Éµ¤� � Á¦µÅ¤nÁ¡¸¥�Â�n¦oµ�°»��¦�rÁ¡·É¤¤µ��¹Ê�°¸�®¨µ¥Á�nµ� � Á¦µ¥´��ÎµÄ®oÁ�¦ºÉ°�°Îµ�ª¥
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Á��Ã�Ã¨¥¸µ¦�Á�«¤µÄ�o�´Ê��ÎµÁ�}��³�o°�¤¸�nµÄ�o�nµ¥�nµ�� Ç�®¨µ¥�oµ�� � � ®µ��¼o�¦·®µ¦®¨�¨º¤
�nµÄ�o�nµ¥�µ�¦µ¥�µ¦Å��È�³�ÎµÄ®oÁ�·��{�®µÄ��µ¦��·�´�·�µ�Å�o� � � �nµÄ�o�nµ¥�¸É�ª¦�Îµ¤µ¡·�µ¦�µ
¤¸°¥¼n®¨µ¥®¤ª��oª¥�´�����¸ÉÅ¤n�ª¦¤°��oµ¤�º°

�����nµÄ�o�nµ¥�¸É�nµ¥�¦´Ê�Á�¸¥ª
�nµÁ�¦ºÉ°��°¤¡·ªÁ�°¦rÂ¨³°»��¦�rºÉ°µ¦
�nµ�·��´Ê�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�°»��¦�rºÉ°µ¦�Â¨³��µ¦Á�·�µ¥Á�Á�·¨
�nµ�ÎµÁ�·��µ¦�́��ºÊ°�́�®µ�°¤¡·ªÁ�°¦rÂ¨³°»��¦�rºÉ°µ¦
�nµ�́��ºÊ°�°¢�rÂª¦r�µ�¦µ¥�µ¦
�nµ��Â�n�«¼�¥r�°¤¡·ªÁ�°¦r�Â¨³�nµÁ¢°¦r�·Á�°¦r�nµ��Ç

�����nµÄ�o�nµ¥�¸É�o°��nµ¥�¦³�Îµ
�nµÁ�nµ�µ��¸ÉÁ�}�«¼�¥r�°¤¡·ªÁ�°¦r
�nµÁ�nµ°»��¦�r�°¤¡·ªÁ�°¦rÂ¨³°»��¦�rºÉ°µ¦�µ�¦µ¥�µ¦
�nµµ�µ¦�¼�Ã£��nµ��Ç
�nµÄ�o�nµ¥�oµ��µ¦ºÉ°µ¦Ã�¦�¤�µ�¤
�nµÄ�o�nµ¥�oµ�ºÉ°�o°¤¼¨�Â¨³�ª´�»·Ê�Á�¨º°�
Á�·�Á�º°�Â¨³�nµÄ�o�nµ¥¡·Á«¬Îµ®¦´��»�¨µ�¦
�nµ f�°�¦¤�»�¨µ�¦
�nµ�°¢�rÂª¦rÎµÁ¦È��¸É�ÎµÁ�}�
�nµ�¦³�´�£´¥

�¼o�¦·®µ¦�µ�µ¦�Á�«� � ®¦º°� � �¼o�¦·®µ¦«¼�¥r�°¤¡·ªÁ�°¦r� �ÎµÁ�}��³�o°��µ��³Á��nµÄ�o
�nµ¥�nµ��Ç�Á®¨nµ�¸ÊÂ¨oª�Îµ¤µ�́��ÎµÁ�}��o°Á�°�°�´Ê����¦³¤µ���Â¨³Á¤ºÉ°Å�o���¦³¤µ�¤µÂ¨oª�¼o
�¦·®µ¦�È�³�o°��ª��»¤Ä®o�µ¦�ÎµÁ�·��µ��°�«¼�¥rÁ�}�Å��µ¤���¦³¤µ��¸É�Îµ®��Åªo

�{�®µÄ®�n�°��µ¦�Îµ���¦³¤µ�Ä��oµ�Å°�¸�È�º°� � � � �o°��́��Îµ¨nª�®�oµÁ�}�Áª¨µ�µ�
¤µ�� � ��ªnµ�³Å�o¦´�°�»¤´�·Ä®o�́��ºÊ°�́�®µ�°¤¡·ªÁ�°¦rÂ¨³°»��¦�rÅ°�¸Å�o� � � � � ¦µ¥¨³Á°¸¥��¸É�́��Îµ
Åªo�È¨oµ¤´¥� � �®¦º°¤·�³�´Ê��ÈÅ¤n¤¸°»��¦�r�¦³Á£��´Ê��Îµ®�nµ¥Â¨oª�� � � � ��´��´Ê��¼o�¦·®µ¦�³�o°��µ�
�³Á��ªµ¤�oµª®�oµ�°�Á��Ã�Ã¨¥¸µ¦�Á�«°¥¼n�¨°�Áª¨µ� � Â¨³� �³�o°�Á�¸¥��o°�Îµ®���»�
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¦³¤´�¦³ª´�Ä�Á¦ºÉ°�Á®¨nµ�¸ÊÄ®o¤µ�� � � ��µ��¸É�¸�È�ª¦Á�·�Ä®o°µ�µ¦¥rÄ�¤®µª·�¥µ¨´¥�°�¦´�Á�oµ¤µ¦nª¤
Ä®o�ªµ¤�·�Á®È�Ã�¥Á�}��¦¦¤�µ¦Ä��µ¦�́��ºÊ°�́�®µ¦³���°¤¡·ªÁ�°¦rÁ¸¥�oª¥

¦µ¥¨³Á°¸¥�Á�¸É¥ª�´��µ¦�¦·®µ¦�µ�Á��Ã�Ã¨¥¸µ¦�Á�«�oµ��o��̧ÊÁ�}�Á¡¸¥�nª��o°¥
�°��µ��°��¼o�¦·®µ¦�µ�µ¦�Á�«��®¦º°��¼o�¦·®µ¦«¼�¥r�°¤¡·ªÁ�°¦rÁ�nµ�´Ê�����Ä��µ���·�´�·¥´�¤¸
Á¦ºÉ°��¸É�³�o°��Îµ�´��¼Â¨°¸�¤µ�� � � � � Â�nÁ�nµ�¸É°�·�µ¥¤µ�¸Ê�È��¡°�³�ÎµÄ®o¤°�Á®È��°�Á���°��µ¦
�¦·®µ¦�µ�µ¦�Á�«Å�o¤µ�¡°�ª¦Â¨oª

�µ¦�¦³¥»��rÁ��Ã�Ã¨¥̧µ¦�Á�«¦³�́�®�nª¥�µ�
�µ¦�ÎµÅ°�¸¤µÄ�oÄ�®�nª¥�µ��´Ê�£µ�¦´�Â¨³Á°����°�Å�¥�́Ê�¥´�°¥¼nÄ�¦³�´��n°��oµ�

�ÎÉµ� � � � � � �Â¤oªnµ�¦·¬´��°�Å�¥®¨µ¥Â®n��³Ä�oÅ°�¸Ä�¦³�´��oµª®�oµ¤µ�Â¨oª� � � �Â�n�ÈÁ�}�Á¡¸¥�nª�
�o°¥� Â¨³¦³���¸ÉÄ�o�È¥´�Å¤nÁ�}�¦³��Á�È�Á¦È��¤�µ��¸É¤�¼¦�r¤µ��´�� � � � � � � � nª��¦·¬´��¸É
Á®¨º°°¸��Îµ�ª�¤µ�¥´���Ä�oÅ°�¸Ä�¦³�´�¡ºÊ��µ��nµ¥�Ç�����Á�n�Ä�oÄ��µ�¡·¤¡rÁ°�µ¦�®¦º°�µ¦�Îµ
�´��¸�´Ê��o��� � ��µ¦¡´��µ¦³��µ¦�Á�«�¹Ê�Ä�o°¥nµ��¦·��́�¥´�¤¸�o°¥�� � � �°¸��´¥®�¹É�°µ��¨nµªÅ�o
ªnµ�µ¦�¦³¥»��rÅ°�¸Ä�¦³�´�®�nª¥�µ�Â¨³�¦·¬´��°�Å�¥¥´�Å¤n°¥¼nÄ�¦³�´��¸É�³Â�n��´��´�®�nª¥
�µ�Â¨³�¦·¬´��°��¦³Á�«°ºÉ�Å�o

�µ¦�¸É�³�ÎµÅ°�¸¤µ�nª¥Â�oÅ��{�®µÁ«¦¬��·��°��¦³Á�«�́Ê��ÎµÁ�}�°¥nµ�¥·É��¸É�³�o°�n�
Á¦·¤Ä®o£µ�Á°����ÎµÅ°�¸Å�Ä�o°¥nµ�¤¸�¦³·��·£µ¡� � � � � � � �µ¦n�Á¦·¤�´Ê��³�o°��Îµ°¥nµ�Á�}�
¦³�������¤¸�µ¦�Îµ®��ª´��»�¦³��rÂ¨³¦µ¥¨³Á°¸¥�°¥nµ�¦°��°�Â¨³¤¸�¦³·��·�¨

�µ¦�ÎµÁ��Ã�Ã¨¥¸µ¦�Á�«¤µÄ�oÄ�¦³�´�®�nª¥�µ�Â¨³Ä�£µ�Á°����´Ê�� � °µ�¤¸ª´��»
�¦³��rÅ�o�nµ�� Ç� �µ�µ»�Â�oÂ�n�ªµ¤�ÎµÁ�}�Â¨³¨´�¬�³�µ¦�ÎµÁ�·��µ��°�®�nª¥�µ�� � � � � Ä�
�¦�¸�¸ÉÁ¦µ�o°��µ¦�ÎµÅ°�¸¤µÄ�oÁ¡ºÉ°¦nª¤�nª¥Ä��µ¦Â�o�{�®µÁ«¦¬��·��°��¦³Á�«� � � Á¦µ°µ��o°�
�´Ê�ª´��»�¦³��r�n°Å��¸Ê

��� �nª¥Ä®o®�nª¥�µ�Â¨³�¦·¬´�¤¸«´�¥£µ¡Ä��µ¦�Îµ�µ�°¥nµ�¤¸�¦³·��·£µ¡
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��� �nª¥Ä®o�¦·¬́�¤̧«´�¥£µ¡Â¨³�ªµ¤µ¤µ¦�Ä��µ¦Â�n��´��µ��oµ��µ¦�¨·���
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��� �nª¥�¦³®¥´��¦´¡¥µ�¦�nµ��Ç�Ä��µ¦�ÎµÁ�·��µ�
��� �nª¥Ä��µ¦¦ª�¦ª¤�o°¤¼¨¤µ�́��Îµµ¦�Á�«�¸É�ÎµÁ�}�Â�n�µ¦�¦·®µ¦�́��µ¦
��� �nª¥Ä®o�¦·¬´�Á�ºÉ°¤Ã¥��´�¡´��¤·�¦��¨¼��oµ��Â¨³��®�nª¥�µ�¦´�Å�o���´Ê��¸ÊÁ¡ºÉ°

Ä®oµ¤µ¦��Îµ�µ��¦³µ��´�Å�o�¸
�µ¦�¸É�³�¦¦¨»ª´��»�¦³��r�oµ��o��´Ê�� � � ®�nª¥�µ�Â¨³�¦·¬´��³�o°�Îµ¦ª�¦³��µ¦

�Á�«�nµ��Ç�ªnµ¤�ª¦�Îµ¦³��Â��Ä�¤µÄ�o�������°¸��´Ê�¥´��³�o°��o�®µªnµ�³�ÎµÁ��Ã�Ã¨¥¸Ä®¤n
Â��Ä�¤µÄ�o�oµ�

¦³��µ¦�Á�«� ®¦º°� �¸ÉÁ¦¸¥��´ÉªÅ�ªnµ¦³���µ��°¤¡·ªÁ�°¦r�¸É�nµ�³Á�}��¦³Ã¥���n°
®�nª¥�µ��´Ê�Ä�£µ�¦´�®¦º°Á°����´Ê��°µ��ÎµÂ��Å�o®¨µ¥�¦³Á£����¦³���¸ÉÎµ�´��È�º°

�����¦³���¦³¤ª¨�»¦�¦¦¤®¦º°¦µ¥�µ¦�oµ��7UDQVDFWLRQ�3URFHVVLQJ�6\VWHP���Á�}�¦³��
Îµ®¦´��´��¹��»¦�¦¦¤®¦º°¦µ¥�µ¦�oµ� �WUDQVDFWLRQ�� �nµ�� Ç� �¸ÉÁ�·��¹Ê��´��¦·¬´�� � Â¨oª�ÎµÁ�·��µ¦�¸É
Á�¸É¥ª�o°�� � Á�n�� Á¤ºÉ°�¦·¬´�Å�o¦´�Ä�´É�·��oµ�¹É�Á�}�¦µ¥�µ¦�oµ°¥nµ�®�¹É�� � ��¦·¬´��È�³¦¸��́�n��°�
�́��ÎµÄ�n�·��oµ�Â¨oªn�Å�Ä®o�¼o�ºÊ°����n°�µ��´Ê�Á¤ºÉ°�¼o�ºÊ°�Îµ¦³Á�·��È�³�´��¹��µ¦�Îµ¦³Á�·�ÅªoÁ�}�
®΅��µ�Ä�¦³��� � � � ¦³���¦³¤ª¨�»¦�¦¦¤�¸É¦¼o�´��´��¸�È�º°¦³���´��¸�¦³Á£��nµ�� Ç� � ¦³��
¡´�»·��oµ���¨´�� � � �¦³���¦³¤ª¨�»¦�¦¦¤¤¸�ªµ¤Îµ�´�¤µ�Á¡¦µ³Á�}�¦³���¸ÉÁ�}�¡ºÊ��µ��°�
¦³��µ¦�Á�«°ºÉ�� Ç� � � �°��µ��́Ê�¥´�Á�}�¦³���¸É�Îµ®�oµ�¸É�́�Á�È��o°¤¼¨¨�Ä��µ��o°¤¼¨�°�
®�nª¥�µ��oª¥�����o°�¸É�nµ´�Á���È�º°��¦³���¦³¤ª¨�»¦�¦¦¤�°�®�nª¥�µ�®¦º°�¦·¬´��nµ��Ç��´Ê�
nª�¤µ�Á�}�¦³��®΅��°�®�nª¥�µ�®¦º°�¦·¬́��́Ê��Ç��� Á�n���¦³��®¨´��°��¦·¬´��µ¦�·�Å�¥
�È�º°¦³���°��́�¦Ã�¥µ¦����¦³��®¨´��°���µ�µ¦�È�º°¦³�� µ��°�Á�·�����¦³��®¨´�Á®¨nµ�̧Ê
�·¥¤Á¦¸¥�ªnµ��0LVVLRQ��&ULWLFDO��6\VWHPV�����¦³Ã¥��rÎµ�´��°�¦³��Á®¨nµ�¸Ê�º°�ÎµÄ®o�µ¦��·�´�·
�µ�¤¸�¦³·��·£µ¡¤µ��¹Ê�� � � Ä®o�¦·�µ¦Â�n¨¼��oµÅ�o°¥nµ��¼��o°�Â¨³¦ª�Á¦Èª� � ��¦³®¥´��¦´¡¥µ�¦
Ä�¦³¥³¥µª��Á¡¦µ³�o°�¨��»��n°��

��� � � ¦³��µ¦�Á�«Á¡ºÉ°�µ¦�́��µ¦� �0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHP� � ®¦º°� 0,6�
Á�}�¦³��µ¦�Á�«�¸É�́��Îµ�¹Ê�Á¡ºÉ°Ä®o�¼o�¦·®µ¦¦³�´�¨nµ�Â¨³¦³�´��¨µ�Ä�o� � � ¦³���¸Ê�Îµ�o°¤¼¨
¦µ¥�µ¦�oµ¤µ¦»�Ä®oÁ�}�µ¦�Á�«Â���nµ�� Ç� Â¨oª�́��ÎµÁ�}�¦µ¥�µ�� Á�n�� � ¦µ¥�µ�µ¦�Á�«
¦»��¹É�Å�oÂ�n¦µ¥�µ��¸É¦»��o°¤¼¨�nµ��Ç�Á�}��¨»n¤�µ¤�ªµ¤�Ä��°��¼o�¦·®µ¦���¦µ¥�µ�Â�ªÃ�o¤
�¹É�Â��Â�ªÃ�o¤�°��µ¦�ÎµÁ�·��µ��nµ��Ç�Á�n��µ¦�µ¥·��oµ����¦µ¥�µ�¡¥µ�¦�rÅ�oÂ�n¦µ¥�µ��¸É
¡¥µ�¦�rÁ®�»�µ¦�r�¸É�³Á�·��¹Ê�Ä�°�µ��Ã�¥°µ«´¥®¨´��µ¦�µ��·�·���Â¨³¦µ¥�µ�Á�¦¸¥�Á�¸¥�Å�o
Â�n¦µ¥�µ��¸É�Îµ�o°¤¼¨¤µÁ�¦̧¥�Á�̧¥��́��nµÁ�¨¸É¥Á¡ºÉ°Ä®o�¼o�¦·®µ¦�¦µ�ªnµ¤¸°³Å¦�·�Â�¨�Å��µ�
���·�¦¦¤�µ®¦º°Å¤n� � � � Ã�¥�¸É¦³���¸Ê�o°�Ä�o�o°¤¼¨�»¦�¦¦¤Á�}�¡ºÊ��µ��¹�°µ��¨nµªÅ�oªnµ¦³���¸Ê
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��� � ¦³��µ¦�Á�«Á¡ºÉ°�¼o�¦·®µ¦� �([HFXWLYH� ,QIRUPDWLRQ� 6\VWHP� ®¦º°� � (,6�� � � Á�}�
¦³��µ¦�Á�«�¸É�Îµ�o°¤¼¨¦µ¥�µ¦�oµÂ¨³�o°¤¼¨°ºÉ�Ç� �´Ê��¸ÉÁ�}��°�®�nª¥�µ�Â¨³�°��¼nÂ�n�
¡´��¤·�¦Â¨³� ·É�Âª�¨o°¤¤µ�́��ÎµÁ�}��o°¦»�Â¨oª�´��¹�ÅªoÄ��µ��o°¤¼¨�¼o�¦·®µ¦Á¡ºÉ°Ä®o�¼o
�¦·®µ¦Á¦¸¥��o�°°�¤µÄ�o�¦³�°��µ¦�´�·�Ä�Å�o�´���̧ � � ¦³��� (,6� � �̧ÊÁ�}�¦³��Îµ®¦́��¼o
�¦·®µ¦¦³�´�¼�� � � �ªµ¤Â���nµ�¦³®ªnµ�¦³���¸Ê�´�¦³��� � 0,6� °¥¼n�¸É�µ¦�´��¹��Îµ°�·�µ¥Á®�»
�µ¦�r�¸ÉÁ�·��¹Ê��¦³�°�¨�Å��´��o°¤¼¨Á¡ºÉ°Ä®o�¼o�¦·®µ¦Å�o�¦µ��ªµ¤Á�}�Å��°�®�nª¥�µ��¨°�
��µÁ®�»�̧ÉÁ�}�Å�Á�n��́Ê�� � � � � � �{��»�́�¤¸®�nª¥�µ��°�¦´�®¨µ¥Â®n��¸ÉÁ¦·É¤�ÎµÁ�·��µ¦�́��Îµ¦³��
(,6��Â¨oª���¥��´ª°¥nµ�Á�n���µ¦�dÃ�¦Á¨¸¥¤Â®n��¦³Á�«Å�¥�®¦º°������¤¸¦³���ºÉ°���70,6���¹É�¥n°
¤µ�µ�� �7RS�0DQDJHPHQW� ,QIRUPDWLRQ�6\VWHP� � � Á�}�¦³���¸É�nª¥¦»��ªµ¤Á�}�Å�Ä��oµ�¦µ�µ
�ÎÊµ¤́��¦³�Îµª́�� � � ¥°��µ¥� � �µ¦�ÎµÁ�oµ�ÎÊµ¤´��·�Â¨³Â�p�¦¦¤�µ�·� � � �µ¦�¨´É��ÎÊµ¤´�� � �¨°���
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