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.HSXDVDQ�SHQJJXQD�PHUXSDNDQ�DVSHN�NUXVLDO�GDODP�PHQLODL�NXDOLWDV�OD�DQDQ�

VXDWX�DSOLNDVL��WHUPDVXN�7HOHJUDP��DQJ�PHUXSDNDQ�SODWIRUP�SHVDQ�LQVWDQ�SRSXOHU�GL�

,QGRQHVLD��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�XQWXN�PHQJXNXU�WLQJNDW�NHSXDVDQ�SHQJJXQD�

DSOLNDVL�7HOHJUDP�GL�.DEXSDWHQ�%DQJNDODQ�PHODOXL�SHQGHNDWDQ�JDEXQJDQ�DQWDUD�

PHWRGH��HXULVWLF�(�DOXDWLRQ���(��GDQ�7DVN�7HFKQRORJ��)LW��77)���'DWD�GLNXPSXONDQ�

GHQJDQ�PHQ�HEDUNDQ�NXHVLRQHU�NHSDGD�����UHVSRQGHQ��%HUGDVDUNDQ�KDVLO�SHQJXMLDQ��

VHOXUXK� LQVWUXPHQ� SHQHOLWLDQ� WHUEXNWL� YDOLG� GDQ� UHOLDEHO�� 'DUL� DQDOLVLV� NRHILVLHQ�

GHWHUPLQDVL��GLSHUROHK�QLODL�VHEHVDU����������DQJ�PHQXQMXNNDQ�EDKZD�PRGHO�PDPSX�

PHQMHODVNDQ� SHQJDUXK� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� NHSXDVDQ� SHQJJXQD� GDODP�

NDWHJRUL�VHGDQJ��8ML�)�PHQJLQGLNDVLNDQ�DGDQ�D�SHQJDUXK�VLJQLILNDQ�VHFDUD�VLPXOWDQ�

GDUL�VHOXUXK�YDULDEHO�EHEDV��VHPHQWDUD�XML�7�EHUKDVLO�PHQJLGHQWLILNDVL�HQDP�YDULDEHO�

�DQJ�VHFDUD�VLJQLILNDQ�PHPHQJDUXKL�NHSXDVDQ�SHQJJXQD���DLWX�9LVLELOLW��RI�6�VWHP�

6WDWXV��0DWFK��HW�HHQ�6�VWHP�DQG� WKH�5HDO�:RUOG��8VHU��RQWURO�DQG�)UHHGRP��

�RQVLVWHQF�� DQG� 6WDQGDUGV�� )OH�LELOLW�� DQG� (IILFLHQF�� RI� 8VH�� VHUWD� �HOS� DQG�

�RFXPHQWDWLRQ�� �DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD� GDUL� ��� YDULDEHO� �DQJ�

GLXML�� KDQ�D� �� YDULDEHO� �DQJ� PHPEHULNDQ� SHQJDUXK� VLJQLILNDQ� WHUKDGDS� NHSXDVDQ�

SHQJJXQD��2OHK�NDUHQD�LWX��NRPELQDVL�PHWRGH��HXULVWLF�(�DOXDWLRQ���(��GDQ�7DVN�

7HFKQRORJ�� )LW� �77)�� WLGDN� VHSHQXKQ�D� HIHNWLI�� QDPXQ� WHWDS� PDPSX�

PHQJLGHQWLILNDVL� EHEHUDSD� HOHPHQ� XWDPD� �DQJ� EHUSHQJDUXK� WHUKDGDS� NHSXDVDQ�

SHQJJXQD�7HOHJUDP��VHUWD�GDSDW�GLMDGLNDQ� UHIHUHQVL�GDODP�SHQJHPEDQJDQ�DSOLNDVL�

VHMHQLV�DJDU�OHELK�VHVXDL�GHQJDQ�NHEXWXKDQ�GDQ�SUHIHUHQVL�SHQJJXQD��

.DWD� .��FL�� 7DVN� 7HFKQRORJ�� )LW�� �HXULVWLF� (�DOXDWLRQ�� .HSXDVDQ� 3HQJJXQD��

7HOHJUDP��.DEXSDWHQ�%DQJNDODQ��


