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��� /DWDU�%HODNDQJ�

3HUNHPEDQJDDQ� WHNQRORJL� \DQJ� VDQJDW� SHVDW� SDGD� ELGDQJ� NHLOPXDQ� \DQJ�

PHPSHODMDUL�WHQWDQJ�,QWHUQHW�RI�7KLQJV��PHUXSDNDQ�WHNQRORJL�\DQJ�PHPXQJNLQNDQ�

NLWD� GDSDW� PHPRQLWRULQJ� VXDWX� DODW� XQWXN�PHPXGDKNDQ� SHNHUMDDQ� PDQXVLD� GDQ�

VDQJDW�GLEXWXKNDQ�GL�PDVD�PHQGDWDQJ��7XMXDQ�GDUL�SHQHUDSDQ�WHNQRORJL�GLELGDQJ�

SHULNDQDQ� DGDODK� XQWXN� PHPSHUPXGDK� SHNHUMDDQ� PDQXVLD� GDODP� PHODNXNDQ�

SHPEXGLGD\DDQ�LNDQ�VHUWD�GDSDW�PHQLQJNDWNDQ�NXDOLWDV�GDQ�NXDQWLWDV�LNDQ��

%XGLGD\D�LNDQ�GDUL�WDKXQ�NH�WDKXQ�VHPDNLQ�PHQLQJNDW��WHUXWDPD�XQWXN�LNDQ�

KLDV�GL�DNXDULXP�PDXSXQ�GLNRODP�GHSDQ�UXPDK��%HEHUDSD�RUDQJ�VXND�PHPHOLKDUD�

LNDQ�KLDV�GL�DNXDULXP�PDXSXQ�GLNRODP�GHSDQ�UXPDK��,NDQ�KLDV�LQL�SDGD�XPXPQ\D�

GLSHOLKDUD��EXNDQ�XQWXN�GLPDNDQ��0HUDZDW�LNDQ�KLDV�LQL�PHPEXWXKNDQ�SHUDZDWDQ�

GDQ�SHUKDWLDQ�\DQJ� WHSDW��GLPXODL�GDUL�PHPEHUL�SDNDQ�VHFDUD� UXWLQ��'LNDUHQDNDQ�

SDGDWQ\D� DNWLYLWDV�� PXODL� GDUL� SHPHOLKDUD� KLQJJD� SHPLQDW� LNDQ� KLDV�� GDSDW�

PHQJJDQJJX� UXWLQLWDV� PHPEHUL� SDNDQ� LNDQ� KLDV�� \DQJ� SDGD� DNKLUQ\D� GDSDW�

PHQ\HEDENDQ� NHPDWLDQ� LNDQ�� 3HPEHULDQ� SDNDQ� VHFDUD� PDQXDO� DGDODK� KDO� \DQJ�

ELDVD�� QDPXQ� SHUNHPEDQJDQ� WHNQRORJL� \DQJ� SHVDW� GL� ELGDQJ� HOHNWURQLN� WHODK�

PHQFLSWDNDQ�SHPEHULDQ�SDNDQ�LNDQ�VHFDUD�RWRPDWLV���+DULDQWR���������

'HQJDQ�GHPLNLDQ��SHPDQWDXDQ�GDQ�SHQJDWXUDQ�MDGZDO�SHPEHULDQ�SDNDQ�GDQ�

PHPILOWHU�DLU�VHFDUD�MDUDN�MDXK�DGDODK�KDO�\DQJ�SHQWLQJ�XQWXN�GLXSD\DNDQ��0HOLKDW�

SHUNHPEDQJDQ�WHNQRORJL�VDDW�LQL�\DQJ�VHPDNLQ�PHPSHUPXGDK�DNWLYLWDV�PDQXVLD��

PDND�GDODP� WXJDV� DNKLU� LQL� DNDQ� GLEXDW� VXDWX� VLVWHP�\DQJ�GDSDW�PHPSHUPXGDK�

DNWLYLWDV�SHPDQWDXDQ�NHWHUVHGLDDQ�SDNDQ��VHUWD�GDSDW�PHQJDWXU�MDGZDO�SHPEHULDQ�

SDNDQ�GDQ�PHPILOWHU�DLU�SDGD�$ODW�3HPEHULDQ�3DNDQ�GDQ�)LOWHU�$LU�2WRPDWLV�\DQJ�

GDSDW�GLODNXNDQ�ROHK�SHPEXGLGD\D�VHFDUD�MDUDN�MDXK�WDQSD�PHQGDWDQJL�DODW�VHFDUD�

ODQJVXQJ��3DGD�VLVWHP�VHODQMXWQ\D�LQL��PHQJJXQDNDQ
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6PDUWSKRQH� DQGURLG� VHEDJDL� � XVHU� LQWHUIDFH� \DQJ� DNDQ� EHUNRPXQLNDVL� GHQJDQ�

PLNURNRQWUROOHU� $UGXLQR� � GDQ� � 0RGXOH� :L)L� 1RGH0&8� (63��� SDGD� DODW�

PHQJJXQDNDQ� LQWHUQHW� GDQ� � ZHE� VHUYHU� VHEDJDL� SHUDQWDUD�� VHUWD� 0RGHP� :L)L�

VHEDJDL�PHGLD�DJDU�DODW�GDSDW�WHUKXEXQJ�GHQJDQ�LQWHUQHW��

��� �5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ�PDVDODK� GL� DWDV�� PDND�SHUXPXVDQ�PDVDODK� \DQJ�

PHQGDVDUL�SHQXOLV�GDODP�SHQXOLVDQ�ODSRUDQ�7XJDV�$NKLU�LQL�\DLWX��

�� %DJDLPDQD�UDQJNDLDQ�GDUL�VLVWHP�PRQLWRULQJ�SHPEHULDQ�SDNDQ�LNDQ�GDQ�

ILOWHU�DLU�EHUEDVLV�PLNURNRQWUROHU"�

�� %DJDLPDQD� PHQJHWDKXL� GDQ� PHPDQWDX� NHWHUVHGLDDQ� SDNDQ� SDGD� DODW�

SHPEHUL�SDNDQ� LNDQ�RWRPDWLV�VHFDUD� MDUDN� MDXK�PHQJJXQDNDQ�DSOLNDVL�

6PDUWSKRQH�DQGURLG�PHODOXL�LQWHUQHW"�

�� %DJDLPDQD� PHQJXEDK� MDGZDO� SHPEHULDQ� SDNDQ� VHFDUD� MDUDN� MDXK�

PHQJJXQDNDQ�DSOLNDVL�"�

��� �7XMXDQ�

�$GDSXQ�WXMXDQ�GDUL�SHQXOLVDQ�ODSRUDQ�7XJDV�$NKLU�LQL�\DLWX���

�� 6LVWHP�GDSDW�PHPDQWDX�NHUXVDNDQ�DODW�SHPEHUL�SDNDQ�LNDQ�RWRPDWLV�VHFDUD�

MDUDN� MDXK� PHQJJXQDNDQ� DSOLNDVL� 6PDUWSKRQH� DQGURLG� PHODOXL� DSOLNDVL�

%O\QN

�� 6LVWHP�GDSDW�PHPDQWDX�NHWHUVHGLDDQ�SDNDQ�SDGD�DODW�SHPEHUL�SDNDQ�LNDQ�

RWRPDWLV� VHFDUD� MDUDN� MDXK� PHQJJXQDNDQ� DSOLNDVL� 6PDUWSKRQH� DQGURLG

PHODOXL�LQWHUQHW�

�� 6LVWHP�GDSDW�PHQJXEDK�MDGZDO�SHPEHULDQ�SDNDQ�GDQ�ZDWHU�SXPS�XQWXN�

PHPILOWHU�DLU�VHFDUD�MDUDN�MDXK�PHQJJXQDNDQ�DSOLNDVL�6PDUWSKRQH�DQGURLG�

PHODOXL�LQWHUQHW�
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��� �/XDUDQ�

��'HQJDQ� GLEXDWQ\D� 7XJDV� $NKLU� LQL�� PDND� GLKDUDSNDQ� GDSDW� PHPSHUROHK�

OXDUDQ�VHEDJDL�EHULNXW���

�� 0RQLWRULQJ��SHPEHUL�SDNDQ�LNDQ�GDQ�ILOWHU�DLU�RWRPDWLV�GHQJDQ�(63�����

�� %XNX� ODSRUDQ� 7XJDV� $NKLU� \DQJ� EHUMXGXO� ³5DQFDQJ� %DQJXQ� $ODW�

SHPEHULDQ�3DNDQ�,NDQ�GDQ�)LOWHU�$LU�2WRPDWLV�%HUEDVLV�,27�GHQJDQ�

(63��´�\DQJ�GDSDW�GLSXEOLNDVLNDQ�SDGD�MXUQDO�(/(&75,&(6�DJDU�GDSDW�

PHQMDGL�UHIHUHQVL�PHQJHQDL�PRQLWRULQJ�SHPEHULDQ�SDNDQ�LNDQ�GDQ�ILOWHU�DLU�

RWRPDWLV��

�� 'UDIW�$UWLNHO�,OPLDK�\DQJ�GDSDW�GLSXEOLNDVLNDQ�SDGD�MXUQDO�QDVLRQDO��
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��� .HVLPSXODQ��

6HWHODK�PHODNXNDQ�SHPEXDWDQ�7XJDV�$NKLU�5DQFDQJ�%DQJXQ�$ODW�

3HPEHULDQ�3DNDQ�,NDQ�GDQ�)LOWHU�$LU�2WRPDWLV�0HQJJXQDNDQ�(63���'LWHQDJDL�

GHQJDQ�$GDSWRU����9'&��DGD�EHEHUDSD�KDO�\DQJ�GDSDW�GLVLPSXONDQ�PHQJHQDL�

SHPEXDWDQ�DODW�LQL��\DLWX���

���3HPEXDWDQ�VLVWHP�SHPEHULDQ�SDNDQ�LNDQ�GDQ�ILOWHU�DLU��RWRPDWLV�

PHPHUOXNDQ�SHUDQFDQJDQ�\DQJ�VDQJDW�PDWDQJ�VHEDJDL�ODQJNDK�DZDO�GDODP�

UHDOLVDVL�DODW���

���6HWLDS�NRPSRQHQ�\DQJ�GLJXQDNDQ�KDUXV�VHVXDL�VSHVLILNDVLQ\D�EDLN�GDUL�VHJL�

XNXUDQ�GDQ�FDUD�NHUMDQ\D���

���6LVWHP�SHPEHULDQ�SDNDQ�LNDQ�RWRPDWLV�PHPHUOXNDQ�VHQVRU�VHEDJDL�DODW�

SHQJLQGUD�XQWXN�PHQGHWHNVL�SDNDQ�KDELV��

���$ODW�WHODK�GLEXDW�VHVXDL�GHQJDQ�GHVNULSVL�GHVDLQ��

��� 6DUDQ�

%HUGDVDUNDQ�SURVHV�GDQ�UHDOLVDVL�7XJDV�$NKLU�LQL��DGD�EHEHUDSD�VDUDQ�\DQJ�

SHUOX�GLVDPSDLNDQ���

���'DODP�PHUDQFDQJ�VHEXDK�DODW��SHUOX�GLODNXNDQ�SHUKLWXQJDQ�GDODP���

SHPLOLKDQ�NRPSRQHQ�WHUXWDPD�XQWXN�NRPSRQHQ�SDQHO�GDQ�NRPSRQHQ�

SHQGXNXQJ��

���'DODP�PHODNXNDQ�LQVWDODVL�SDGD�WLDS�NRPSRQHQ��SDVWLNDQ�SDGD�PDVLQJ���

PDVLQJ�XMXQJ�NDEHO�GLEHULNDQ�DODPDW�SHQDQGD�XQWXN�PHPSHUPXGDK�

PHODNXNDQ�SHQ\DPEXQJDQ�NRPSRQHQ���

���6HODOX�ODNXNDQ�NRQILJXUDVL�VHQVRU�VHEHOXP�PHPXODL�VLVWHP�LQL��
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KWWS���HOHNWURQLND�GDVDU�FRP�WHRUL�HOHNWURQLND�OFG�OLTXLG�FULVWDO�GLVSOD\�

KWWS���HOHNWURQLND�GDVDU�ZHE�LG�PRWRU�VHUYR�

(PPDQXHO�2]LJER�GDQ�$Q\DGLNH�&KLQHQ\H��³'HYHORSPHQW�RI�DQ�$XWRPDWLF�)LVK�

)HHGHU´��3DSHU��'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�%LRUHVRXUFHV�(QJLQHHULQJ��

8QLYHUVLW\�RI�1LJHULD�1VXNND��������

3DWULFN�+HQU\�*�%DQLTXHG��0DUWLQ�-RVHSK�GH�&DVWUR��&KDHO�7ULVWRQ�7��/X]DQR��

0LFURFRQWUROOHU�%DVHG�)LVK�)HHGHU��'HVLJQ�5HSRUW��%DFKHORU�RI�6FLHQFH�LQ�

&RPSXWHU�(QJLQHHULQJ��0DSXD�,QVWLWXWH�RI�7HFKQRORJ\�������

)DWKXURKLP��0��6����������$SOLNDVL�$QGURLG�8QWXN�0DQDMHPHQ�3DNDQ�.RODP�,NDQ�

1XUDKPDQ��$����������,QVWDODVL�'DQ�7URXEOH�6KRRWLQJ�

6DUDJLK��$��5����������5DQFDQJ�%DQJXQ�3HUDQJNDW�3HPEHUL�3DNDQ�,NDQ�2WRPDWLV��

� � � 3DGD�.RODP�3HPEHQLKDQ�,NDQ�%HUEDVLV�$UGXLQR
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������0XKDPPDG�7DXILT�0�

/DKLU�GL�%HNDVL�SDGD�WDKXQ�������DQDN�NHGXD�

GDUL�WLJD�EHUVDXGDUD��3HQXOLV�PHQ\HOHVDLNDQ�

VHNRODK�GDVDU�GL�6'1�%,17$5$���SDGD�

WDKXQ�������NHPXGLDQ�PHQ\HOHVDLNDQ�

VHNRODK�PHQHQJDK�SHUWDPD�GL�603�1HJHUL�

����-DNDUWD�SDGD�WDKXQ�������ODOX�

PHQ\HOHVDLNDQ�VHNRODK�PHQHQJDK�NHMXUXDQ�

GL�60.�1HJHUL���-DNDUWD���SDGD�WDKXQ������

MXUXVDQ�7HNQLN�,QVWDODVL�7HQDJD�/LVWULN��

6DPSDL�VDDW�7XJDV�$NKLU�LQL�GLEXDW��SHQXOLV�

PHUXSDNDQ�PDKDVLVZD�DNWLI�GL�3URJUDP�

6WXGL�7HNQLN�/LVWULN��-XUXVDQ�7HNQLN�

(OHNWUR��3ROLWHNQLN�1HJHUL�-DNDUWD�GDQ�

EHNHUMD�VHEDJDL�NDU\DZDQ�GL�37�*UHHQFRPP�

(QMLQHHULQJ�
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