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7KLV� UHVHDUFK�LV�D�TXDOLWDWLYH�GHVFULSWLYH�VWXG\�WKDW�DLPV�WR�FRPSDUH�WKH�
DELOLW\�RI�PDOH�DQG�IHPDOH�VWXGHQWV�WR�VROYH�PDWKHPDWLFDO�SUREOHPV� LQ�D�
WZR�YDULDEOH�OLQHDU�HTXDWLRQ�V\VWHP��7KH�VXEMHFWV�RI�WKLV�VWXG\�ZHUH���WK�
JUDGH�VWXGHQWV�$�9,,�IURP�0DPXMX�0LGGOH�6FKRRO�DV�PDQ\�DV����SHRSOH��
WKHQ���VWXGHQWV�ZHUH�WDNHQ��FRQVLVWLQJ�RI���PHQ�DQG���ZRPHQ��7KH�UHVXOWV�
VKRZHG�WKDW�VWXGHQWV�ZLWK�KLJK�DELOLW\�FDWHJRULHV�� ����DEOH�WR�XQGHUVWDQG�
SUREOHPV������DEOH�WR�FRPSOHWH�SODQQLQJ������DEOH�WR�VROYH�SUREOHPV������FDQ�
XVH�H[LVWLQJ� LQIRUPDWLRQ�WR�UH�H[DPLQH�WKH�DQVZHUV�REWDLQHG��:KHUHDV� LQ�
SUREOHP�VROYLQJ�DELOLWLHV�IRU�VWXGHQWV�ZLWK�PRGHUDWH�FDWHJRULHV��KH�LV�DEOH�
WR� VWDJH� ���� EH� DEOH� WR� XQGHUVWDQG� WKH� SUREOHP�� ���� EH� DEOH� WR� SODQ�
VROXWLRQV� DQG�� ���� EH� DEOH� WR� VROYH� SUREOHPV� VWLOO� LQ� VWDJH� ���� OHVV� DEOH� WR�
UHH[DPLQH� WKH� SUREOHP� VROYLQJ� DELOLW\� RI� DQVZHUV� WR� VWXGHQWV� ZLWK�
GLVDGYDQWDJHG� FDWHJRULHV�� ���� OHVV� DEOH� WR� XQGHUVWDQG� SUREOHPV�� ����
LQDGHTXDWH�VHWWOHPHQW�SODQQLQJ������OHVV�DEOH�WR�VROYH�SUREOHPV������XQDEOH�
WR� XVH� WKH� LQIRUPDWLRQ� DYDLODEOH� WR� UH�H[DPLQH� WKH� DQVZHUV� REWDLQHG��
,QGLFDWHV� WKDW� WKH� DYHUDJH� VFRUH� RI� OHDUQLQJ� RXWFRPHV� LV� ������� -XGJLQJ�
IURP� WKH� QXPEHU� RI� VWXGHQWV� ZKR� KDYH� QRW� ILQLVKHG� OHDUQLQJ�� LW� FDQ� EH�
FRQFOXGHG� WKDW� WKH� REVWDFOH� H[SHULHQFHG� E\� VWXGHQWV� LV� WKH� ODFN� RI�
VWXGHQWV
�XQGHUVWDQGLQJ�RI�WKH�SUREOHP�JLYHQ��VR�WKDW�WKH\�DUH�QRW�DEOH�WR�
VROYH�WKH�SUREOHP�SURSHUO\��0HQ�UHDG�DQG�XQGHUVWDQG�WKH�SUREOHPV�JLYHQ�
DW� D� JODQFH� DQG� ZRPHQ� XQGHUVWDQG� WKH� SUREOHP� FDUHIXOO\� DQG� DQDO\]H�
ZKDWHYHU�LQIRUPDWLRQ�LV�JLYHQ�FRUUHFWO\��
�
.H\ZRUGV��3UREOHP�VROYLQJ��V\VWHPV�RI�OLQHDU�HTXDWLRQV�WZR�YDULDEOHV�

�
��3URGL�3HQGLGLNDQ�0DWHPDWLND��8QLYHUVLWDV�$O�$V\DULDK�0DQGDU�

(�PDLO��VXU\DGLLVKDN#XQDVPDQ�DF�LG�
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3(1'$+8/8$1�
.HPDPSXDQ� SHPHFDKDQ� PDVDODK� PHUXSDNDQ� EDJLDQ� GDUL�

NXULNXOXP� PDWHPDWLND� \DQJ� VDQJDW� SHQWLQJ�� NDUHQD� GDODP� SURVHV�
SHPEHODMDUDQ� PDXSXQ� PHQJHWDKXL� VHUWD� NHWHUDPSLODQ� \DQJ� VXGDK�
GLPLOLNL�XQWXN�GLWHUDSNDQ�SDGD�SHPHFDKDQ�PDVDODK�\DQJ�EHUVLIDW� UXWLQ��
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� VHEHOXPQ\D� ROHK� ZDUGDQ� ������� GHQJDQ��
MXGXO� ´.HPDPSXDQ� 3HPHFDKDQ� 0DVDODK� 0DWHPDWLND� %HUGDVDUNDQ�
3HUEHGDDQ� -HQLV� .HODPLQ� µ� � PHQ\DWDNDQ� EDKZD� %HUGDVDUNDQ� DQDOLVLV�
\DQJ� WHODK� GLODNXNDQ� GLSHUROHK� EDKZD� NHPDPSXDQ� SHPHFDKDQ�PDVDODK��
�63/'9�� GLWLQMDX� GDUL� SHUEHGDDQ� GDUL� MHQLV� NHODPLQ� \DLWX� WHUOHWDN�
PHODNVDQDNDQ� UHQFDQD� GDQ� PHPHULNVD� NHPEDOL�� 6LVZD� ODNL�ODNL� WLGDN�
PDPSX� PHODNVDQDNDQ� UHQFDQD� GDQ� PHPHULNVD� NHPEDOL�� 6HGDQJ� VLVZD�
SHUHPSXDQ� PDPSX� PHODNVDQDNDQ� UHQFDQD� GDQ� PHPHULNVD� NHPEDOL�
PHVNLSXQ� NXUDQJ� OHQJNDS�� 8VDKD� \DQJ� GLODNXNDQ� JXUX� XQWXN�
PHQLQJNDWNDQ� NHPDPSXDQ� SHPHFDKDQ� PDVDODK� �� D�� JXUX� PHPXODL�
SHPEHODMDUDQ�GHQJDQ�PDVDODK�NRQWHNVWXDO��EHUWXMXDQ�DJDU� VLVZD�PXGDK�
PHPDKDPL� SHUPDVDODKDQ�� E�� JXUX� PHQJDMXNDQ� SHUWDQ\DDQ�SHUWDQ\DDQ�
\DQJ� GDSDW� PHQJHPEDQJNDQ� LGH� VLVZD�� F�� JXUX� PHPELDVDNDQ� VLVZD�
PHQJHPXNDNDQ�JDJDVDQ�GDQ�PHQDPQJJDSL� JDJDVDQ� WHPDQ�\DQJ� ODLQ�� G��
JXUX�EHUXVDKD�DJDU�PHQHPXNDQ�VROXVL�GDUL�SHUPDVDODKDQ�WHUVHEXW��-XUQDO�
�)HEUL\DQWL� ����� �� 'DODP�PHPDKDPL� PDVDODK� VLVZD� ODNL�ODNL� PHPEDFD�
PDVDODK� \DQJ� GLEHULNDQ� VDWX� NDOL�� PHQJXQJNDSNDQ� PDVDODK� GHQJDQ�
PHQJXEDK� OHWDN� NDWD� SDGD� NDOLPDW� GDQ� WLGDN� PHQJXEDK� PDNVXG� GDUL�
PDVDODK�� PHQXOLVNDQ� DWDX� PHQJXQJNDSNDQ� VHPXD� KDO� \DQJ� GLNHWDKXL�
GDODP�EHQWXN�NDOLPDW��WLGDN�PHQXOLVNDQ�GDQ�PHQ\HEXWNDQ�LQIRUPDVL�ODLQ��
GDODP� PHUHQFDQDNDQ� SHQ\HOHVDLDQ� PDVDODK� VLVZD� ODNL�ODNL� PHPLVDKNDQ�
KDO�\DQJ�WLGDN�GLNHWDKXL��PHQFRED�FRED�XQWXN�PHQHPXNDQ�MDZDEDQ�\DQJ�
VHVXDL� XQWXN� PHQ\HOHVDLNDQ� VXDWX� PDVDODK�� PHQJJXQDNDQ� UXPXV� \DQJ�
WHODK� GLSHODMDUL� VHEHOXPQ\D�� GDODP� PHODNVDQDNDQ� UHQFDQD� SHQ\HOHVDLDQ�
VLVZD� ODNL�ODNL� PHQJJDQWL� KDO� WLGDN� GLNHWDKXL� GHQJDQ� ELODQJDQ� \DQJ�
VHVXDL�� PHQJJXQDNDQ� FDUD� FRED�FRED� XQWXN� PHPSHUROHK� ELODQJDQ� \DQJ�
VHVXDL�� PHQXOLVNDQ� MDZDEDQ� VHFDUD� ODQJVXQJ� WDPSD� PHQ\HUWDNDQ�
SHUWKLWXQJDQ�� GDODP� PHPHULNVD� NHPEDOL� SHQ\HOHVDLDQ� VLZD� ODNL�ODNL�
PHQJKLWXQJ� XODQJ� MDZDEDQ� EHUGDVDUNDQ� PDVODK� \DQJ� GLEHULNDQ� GDQ�
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PHQHOLWL�ELODQJDQ�ELODQJDQQ\D��PHQXOLVNDQ�DWDX�PHQJXQJNDSNDQ�WDIVLUDQ�
MDZDEDQ�\DQJ�GLSHUROHK�GDODP�VHEXDK�NDOLPDW�VHFDUD�WLGDN�OHQJNDS��
� 0HPDKDPL� PDVDODK� VLVZD� SHUHPSXDQ� PHPEDFD� PDVDODK� \DQJ�
GLEHULNDQ� OHELK� GDUL� VDWX� NDOL�PHQJXQJNDSNDQ� PDVDODK� VDPD� VHSHUWL�
EHQWXN� DVOLQ\D� GDQ� WLGDN� PHQJXEDK� VDPD� VHNDOL�� PHQXOLVNDQ� KDO� \DQJ�
GLNHWDKXL� SDGD� VHEDJLDQ� PDVDODK� VDMD�� WHWDSL� VXEMHN� PHQJXQJNDSNDQ�
VHPXD� KDO� \DQJ� GLNHWDKXL�� WLGDN�PHQXOLVNDQ� KDO� \DQJ� GLWDQ\DNDQ� SDGD�
VHWLDS�PDVDODK�\DQJ�GLEHULNDQ�� WHWDSL� VLVZD�SHUHPSXDQ�PHQJXQJNDSNDQ�
VHPXD� KDO� \DQJ� GLWDQ\DNDQ�� WLGDN� PHQXOLVNDQ� LQIRUPDVL� DSDSXQ� SDGD�
OHPEDU�NHUMD��WDSL�VLVZD�SHUHPSXDQ�PHQ\HEXWNDQ�VHGLNLW� LQIRUPDVL�\DQJ�
DGD� SDGD� PDVDODK�� GDODP� PHUHQFDQDNDQ� SHQ\HOHVDLDQ� PDVDODK� VLVZD�
SHUHPSXDQ� PHQFRED� FRED� GDQ� PHQJJXQDNDQ� PHWRGH� HOLPLQDVL��
PHQJJXQDNDQ� UXPXV� \DQJ� WHODK� GLSHODMDUL� VHEHOXPQ\D�� GDODP�
PHODNVDQDNDQ�SHUHQFDQDDQ�SHQ\HOHVDLDQ�VLVZD�SHUHPSXDQ�PHQJJXQDNDQ�
FDUD� FRED�FRED� GDQ� PHQXOLVNDQ� ELODQJDQ� \DQJ� VHVXDL� VHFDUD� ODQJVXQJ�
WDQSD� PHQ\HUWDNDQ� SHUKLWXQJDQ�� PHQJJXQDNDQ� PHWRGH� HOLPQDVL� XQWXN�
PHQ\HOHVDLDNDQ� PDVDODK� GDQ� PHQXOLVNDQ� VHFDUD� VLVWHPDWLV�� GDODP�
PHPHULNVD� NHPEDOL� � VLVZD� SHUHPSXDQ� PHPHULNVD� NHPEDOL� MDZDEDQ�
GHQJDQ�PHQJKLWXQJ� GDQ�PHQVXEWLWXVLNDQ� MDZDEDQ� \DQJ� GLSHUROHK� SDGD�
PDVDODK� \DQJ� GLEHULNDQ��PHQXOLVNDQ� DWDX�PHQJXQJNDSNDQ� WDIVLUDQ� GDUL�
MDZDEDQ�\DQJ�GLSHUROHK�VHFDUD�OHQJNDS��%HUGDVDUNDQ�XUDLDQ�GL�DWDV��PDND�
SHQXOLV� EHULQLVLDWLI� PHODNXNDQ� SHQHOLWLDQHPEDGHQJDQ� MXGXO� ´�
3HUEDQGLQJDQ� .HPDPSXDQ� 0HQ\HOHVDLNDQ� 0DVDODK� 0DWHPDWLND� SDGD�
3HVHUWD�'LGLN�/DNL�²�/DNL�GDQ�3HUHPSXDQ�SDGD�3HVHUWD�'LGLN�NHODV�9,,,�
$��603�1HJHUL���0DPXMX�µ�
�
3HPHFDKDQ�0DVDODK�
0HQXUXW� 'DKDU� �� <XGL���������� 3HPHFDKDQ� PDVDODK� PHUXSDNDQ� VXDWX�
NHJLDWDQ� PDQXVLD� \DQJ� PHQJJDEXQJNDQ� NRQVHS� ²� NRQVHS� GDQ� DWXUDQ� ²�
DWXUDQ�\DQJ�WHODK�GLSHUROHK�VHEHOXPQ\D��GDQ�EXNDQODK�VXDWX�NHPDPSXDQ�
JHQHULN� \DQJ� GDSDW� GLSHUROHK� VHFDUD� LQVWDQ�� 0HQLODL� UDQDK� SHPHFDKDQ�
PDVDODK�� EUDUWL� PHQLODL� NRPSHWHQVL� GDODP� PHPDKDPL�� PHPLOLK�
SHQGHNDWDQ� GDQ� VWUDWHJL� SHPHFDKDQ�� VHUWD� PHQ\HOHVDLNDQ� PDVDODK��
,QGLNDWRUQ\D���PHQXQMXNDQ�²SHPDKDQ�PDVDODK��PHQJRUJDQLVDVL�GDWD�GDQ�
PHPLOLK� LQIRUPDVL� \DQJ� UHOHYDQ�GDODP�SHPHFDKDQ�PDVDODK��PHQ\DMLNDQ�
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PDVDODK� VHFDUD� VLVWHPDWLV� GDODP� EHUEDJDL� EHQWXN�� PHPLOLK� SHQGHNDWDQ�
GDQ� PHWRGH� SHPHFDKDQ� PDVDODK� VHFDUD� WHSDW�� PHQJHPEDQJNDQ� VWUDWHJL�
SHPHFDKDQ�PDVDODK���PHPEXDW�GDQ�PHQDIVLUNDQ�PRGHO�PDWHPDWLND�GDUL�
VXDWX� PDVDODK� �� PHQ\HOHVDLNDQ� PDVDODK� \DQJ� WLGDN� UXWLQ�� 3HPHFDKDQ�
PDVDODK�GDSDW�MXJD�PHPEDQWX�VLVZD�PHPSHODMDUL� IDNWD�²�IDNWD��NRQVHS��
SULQVLS� PDWHPDWLND� GHQJDQ� PHQJLOXWUDVLNDQ� REMHN� PDWHPDWLND� GDQ�
UHDOLVDVLQ\D�� 3HPHFDKDQ�PDVDODK�PHUXSDNDQ� DNWLYLWDV� GDQ�PHPEHULNDQ�
WDQWDQJDQ�DNWLYLWDV�EDJL�NHEDQ\DNDQ�VLVZD�VHUWD�GDSDW�PHPRWLYDVL�VLVZD�
XQWXN� EHODMDU� PDWHPDWLND�� 0HPHFDKNDQ� PDVDODK� DGDODK� SURVHV�
PHQHUDSNDQ� SHQJHWDKXDQ� \DQJ� WHODK� GLSHUROHK� VHEHOXPQ\D� NHGDODP�
VLWXDVL�EDUX�\DQJ�EHOXP�GLNHQDO��&LUL�GDUL� VRDO�DWDX� WXJDV�GDODP�EHQWXN�
PHPHFDKNDQ� PDVDODK� DGDODK� �� � ���� $GD� WDQWDQJDQ� GDODP� PDWHUL�
SHQXJDVDQ�� GDQ� ���� PDVDODK� WLGDN� GDSDW� GLVHOHVDLNDQ� GHQJDQ�
PHQJJXQDNDQ� SURVHGXU� \DQJ� VXGDK� GLNHWDKXL� ROHK� SHQMDZDE� DWDX�
SHPHFDK� PDVDODK�� .HPDPSXDQ� SHPHFDKDQ� PDVDODK� �SUREOHP� VROYLQJ��
SHQDODUDQ� �UHDVRQLQJ�� GDQ� EHUSLNLU� NULWLV� �FULWLFDO� WKLQNLQJ�� PHUXSDNDQ�
WXMXDQ�NULWLV� �FULWLNDO�JRO��GDODP�SHPEHODMDUDQ�PDWHPDWLND��%HUGDVDUNDQ�
EHEHUDSD�SHQJHUWLDQ�GLDWDV�GDSDW�GLVLPSXONDQ�EDKZD�SHPHFDKDQ�PDVDODK�
GDODP� PDWHPDWLND� DGDODK� VXDWX� DNWLYLWDV� XQWXN� PHQFDUL� SHQ\HOHVDLDQ�
GDUL� PDVDODK� PDWHPDWLND� \DQJ� GLKDGDSL� GHQJDQ� PHQJJXQDNDQ� VHEXDK�
EHNDO�SHQJHWDKXDQ�PDWHPDWLND�\DQJ�GLPLOLNL�VHFDUD�LQWHJUDWLI��
�
.HPDPSXDQ�3HPHFDKDQ�0DVDODK�
.HPDPSXDQ� DGDODK� PHUXMXN� SDGD� NLQHUMD� VHVHRUDQJ� GDODP� VXDWX�
SHNHUMDDQ� \DQJ� ELVD� GLOLKDW� GDUL� SLNLUDQ�� VLNDS�� GDQ� SHULODNXQ\D�� 3DGD�
SHQHOLWLDQ� LQL� \DQJ� GLPDNVXG� NHPDPSXDQ� DGDODK� NHVDQJJXSDQ� DWDX�
NHFDNDSDQ� \DQJ� GLPLOLNL� VHVRUDQJ� GDODP�PHQ\HOHVDLNDQ� VXDWX� VRDO� \DQJ�
ELVD� GLOLKDW� GDUL� SLNLUDQ�� VLNDS�� GDQ� SHULODNXQ\D�� 3DGD� XPXPQ\D��
NHPDPSXDQ� PDWHPDWLND� PHUXSDNDQ� NHPDPSXDQ� \DQJ� WHODK� GLPLOLNL�
VLVZD� GDODP� SHODMDUDQ� PDWHPDWLND�� 0HQXUXW� SRO\D� �� ����� GDODP� $OL�
S��������� �� PHQJDUWLNDQ� SHPHFDKDQ� PDVDODK� VHEDJDL� VDWX� XVDKD� XQWXN�
PHQFDUL�MDODQ�NHOXDU�GDUL�GDUL�VXDWX�NHVXOLWDQ�JXQD�PHQFDSDL�VDWX�WXMXDQ�
\DQJ� WLGDN� EHJLWX� PXGDK� VHJHUD� XQWXN� GLFDSDL�� 7HV� NHPDPSXDQ� VLVZD�
GLEDJL�PHQMDGL���
���7LQJJL�



9RO������1R�����1RSHPEHU������� � S�,661�������������_�H�,661������������
-XUQDO�3HQGLGLNDQ�3(3$78'=8�
0HGLD�3HQGLGLNDQ�GDQ�6RVLDO�.HPDV\DUDNDWDQ�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

�

�

����

�

�

�

D�� /DNL�²�ODNL�
'DODP�PHPDKDPL�PDVDODK�VLVZD�ODNL�²�ODNL�GDSDW�PHQXOLVNDQ�GDWD�
\DQJ� GLNHWDKXL� GHQJDQ� EHQDU� GDQ� OHQJNDS�� 'DODP� PHQ\XVXQ�
UHQFDQD� SHQ\HOHVDLDQ� PDVDODK� VLVZD� ODNL� ²� ODNL� PDPSX�
PHQJJDPEDUNDQ�PDVDODK�GHQJDQ�V\PERO��YDULDEOH�GHQJDQ�EHQDU��
'DODP�PHODNVDQDNDQ� UHQFDQD� VLVZD� ODNL� ²� ODNL�PDPSX�PHODNXNDQ�
SHUKLWXQJDQ�GHQJDQ�EHQDU��'DODP�PHPHULNVD�NHPEDOL� VLVZD� ODNL� ²�
ODNL�GDSDW�PHPHULNVD�NHPEDOL�ODQJNDK�²�ODQJNDK�VHFDUD�NHVHOXUXKDQ�
GHQJDQ�EHQDU��

E�� 3HUHPSXDQ��
'DODP�PHPDKDPL�PDVDODK�VLVZD�SHUHPSXDQ�GDSDW�PHQXOLVNDQ�GDWD�
\DQJ� GLNHWDKXL� GHQJDQ� EHQDU� GDQ� OHQJNDS�� 'DODP� PHQ\XVXQ�
UHQFDQD� SHQ\HOHVDLDQ� VLVZD� SHUHPSXDQ�PDPSX�PHQXOLVNDQ� UXPXV�
VHFDUD� EHQDU�� 'DODP� PHODNVDQDNDQ� UHQFDQD� VLVZD� SHUHPSXDQ�
PDPSX� PHQXOLVNDQ� GDQ� PHODNXNDQ� RSHUDVL� KLWXQJ� GHQJDQ� KDVLO�
\DQJ� EHQDU� GDQ� OHQJNDS�� 'DODP� PHPHULNVD� NHPEDOL� VLVZD�
SHUHPSXDQ� PDPSX� PHPHULNVD� NHPEDOL� ODQJNDK�ODQJNDK� GHQJDQ��
OHQJNDS��
�

��� 6HGDQJ�
D�� /DNL�²�ODNL�

'DODP�PHPDKDPL�PDVDODK�VLVZD�ODNL�²�ODNL�GDSDW�PHQXOLVNDQ�GDWD�
\DQJ� GLNHWDKXL� GHQJDQ� EHQDU� WHWDSL� WLGDN� OHQJNDS�� 'DODP�
PHQ\XVXQ� UHQFDQD� SHQ\HOHVDLDQ�PDVDODK� VLVZD� ODNL� ²� ODNL�PDPSX�
PHQJJDPEDUNDQ� PDVDODK� GHQJDQ� VLPERO� �YDULDEOH� WHWDSL� NXUDQJ�
WHSDW�� 'DODP� PHODNVDQDNDQ� UHQFDQD� VLVZD� ODNL� ²� ODNL� PDPSX�
PHODNXNDQ� SHUKLWXQJDQ� WHWDSL� KDVLOQ\D� NXUDQJ� EHQDU�� 'DODP�
PHPHULNVD� NHPEDOL� VLVZD� ODNL� ²� ODNL� GDSDW� PHPHULNVD� NHPEDOL�
ODQJNDK�²�ODQJNDK�VHFDUD�NHVHOXUXKDQ�WHWDSL�NXUDQJ�OHQJNDS��

E�� 3HUHPSXDQ��
'DODP� PHQ\XVXQ� UHQFDQD� SHQ\HOHVDLDQ� VLVZD� SHUHPSXDQ� PDPSX�
PHQXOLVNDQ� UXPXV� \DQJ� VHVXDL� QDPXQ� KDVLOQ\D� VDODK�� 'DODP�
PHODNVDQDNDQ� UHQFDQD� VLVZD� SHUHPSXDQ� PDPSX� PHQXOLVNDQ� GDQ�
PHODNXNDQ�RSHUDVL� KLWXQJ�GHQJDQ�KDVLO� \DQJ�EHQDU� QDPXQ�NXUDQJ�
OHQJNDS�� 'DODP� PHPHULNVD� NHPEDOL� VLVZD� SHUHPSXDQ� PDPSX�
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PHPHULNVD� NHPEDOL� ODQJNDK�ODQJNDK� QDPXQ� KDQ\D� VHEDJLDQ�
OHQJNDS��
�

��� 5HQGDK�
D��/DNL�²�ODNL�

'DODP� PHPDKDPL� PDVDODK� VLVZD� ODNL� ²� ODNL� WLGDN� GDSDW�
PHQXOLVNDQ� GDWD� \DQJ� GLNHWDKXL� GHQJDQ� EHQDU� GDQ� OHQJNDS��
'DODP�PHQ\XVXQ�UHQFDQD�SHQ\HOHVDLDQ�PDVDODK�VLVZD�ODNL�²�ODNL�
WLGDN�PDPSX�PHQJJDPEDUNDQ�PDVDODK�GHQJDQ�V\PERO��YDULDEOH�
GHQJDQ� EHQDU�� 'DODP� PHODNVDQDNDQ� UHQFDQD� VLVZD� ODNL� ²� ODNL�
WLGDN� PDPSX� PHODNXNDQ� SHUKLWXQJDQ� GHQJDQ� EHQDU�� 'DODP�
PHPHULNVD� NHPEDOL� VLVZD� ODNL� ²� ODNL� WLGDN� GDSDW� PHPHULNVD�
NHPEDOL�ODQJNDK�²�ODQJNDK�VHFDUD�NHVHOXUXKDQ�GHQJDQ�EHQDU��

E��3HUHPSXDQ��
'DODP� PHQ\XVXQ� UHQFDQD� SHQ\HOHVDLDQ� VLVZD� SHUHPSXDQ� WLGDN�
PDPSX� PHQXOLVNDQ� UXPXV� VHFDUD� EHQDU�� 'DODP� PHODNVDQDNDQ�
UHQFDQD� VLVZD� SHUHPSXDQ� WLGDN� PDPSX� PHQXOLVNDQ� GDQ�
PHODNXNDQ�RSHUDVL�KLWXQJ�GHQJDQ�KDVLO�\DQJ�EHQDU�GDQ�OHQJNDS��
'DODP� PHPHULNVD� NHPEDOL� VLVZD� SHUHPSXDQ� WLGDN� PDPSX�
PHPHULNVD�NHPEDOL� ODQJNDK�ODQJNDK�GHQJDQ� � OHQJNDS��(JDQLQWD�
7DULJDQ����������
�

0(72'(�3(1(/,7,$1��
� 3DGD� SHQHOLWLDQ� LQL� GLJXQDNDQ� PHWRGH� SHQHOLWLDQ� GHVNULSWLI��
3HQHOLWLDQ� GHVNULSWLI� DGDODK� PHPEHUL� JDPEDUDQ� WHUKDGDS� RE\HN� \DQJ�
GLWHOLWL� PHODOXL� VDPSHO� DWDX� SRSXODVL� VHEDJDLPDQD� DGDQ\D�� WDPSD�
PHODNXNDQ�DQDOLVLV�GDQ�PHPEXDW�NHVLPSXODQ�\DQJ�EHUODNX��XQWXN�XPXP�
�� 6XJL\RQR� �� ����� ��� 3HQHOLWLDQ� GHVNULSWLI� GDSDW� GLDUWLNDQ� VHEDJDL� VXDWX�
SHQHOLWLDQ� \DQJ� EHUXVDKD� PHQGHVNULIVLNDQ� VXDWX� IHQRPHQD�SHULVWLZD�
VHFDUD� VLVWHPDWLV� VHVXDL� GHQJDQ� DSD� DGDQ\D�SHQHOLWLDQ� GHVNULSWLI�
GLODNXNDQ� XQWXN� PHPSHUROHK� LPIRUPDVL� PHQJHQDL� NHDGDDQ� VDDW� LQL��
'DODP�SHQHOLWLDQ�VHPDFDP�LWX�SHQHOLWL�PHQFRED�PHQHQWXNDQ�VLIDW�VLWXDVL�
VHEDJDL� PDQD� DGDQ\D� SDGD� ZDNWX� SHQHOLWLDQ� GLODNXNDQ�� 3HQHOLWLDQ�
GHVNULSWLI� NXDOLWDWLI� EHUWXMXDQ� WLGDN� KDQ\D� XQWXN� PHQMHODVNDQ� VHFDUD�
PHQ\HOXUXK� PDVDODK� \DQJ� DNDQ� GLWHOLWL� GDQ� GLDPDWL� VDMD�QDPXQ� DGD�
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WXMXDQ� ODLQ�WXMXDQ� GDUL� SHQHOLWLDQ� GHVNULSWLI� NXDOLWDWLI� VHDUDK� GHQJDQ�
UXPXVDQ�PDVDODK�VHUWD�SHUWDQ\DDQ�SHQHOLWLDQ��+DO�LQL�GLVHEDENDQ�WXMXDQ�
GDUL� SHQHOLWLDQ� LQL� DNDQ� PHQMDZDE� GDUL� SHUWDQ\DDQ� \DQJ� VHEHOXPQ\D�
GLNHPXNDNDQ� ROHK� UXPXVDQ� PDVDODK� VHUWD� SHUWDQ\DDQ� SHQHOLWLDQ� ��
LGHQWLILNDVL�PDVDODK��3HQHOLWLDQ� LQL�EHUORNDVL�603�1HJHUL���0DPXMX�NHF��
PDPXMX�� NDE�� 0DPXMX�� SURY�� VXODZHVL� EDUDW� GL� %LQDQJD� -O�6XNDUQR�
+DWWD��6XEMHN�GDODP�SHQHOLWLDQ�LQL�DGDODK�VLVZD�NHODV�9,,,�$�603�1HJHUL�
��0DPXMX�� SHVHUWD� GLGLN� NHODV� 9,,,� $� LQL� VHEDQ\DN� ��� RUDQJ� NHPXGLDQ�
GLDPELO� �� RUDQJ� SHVHUWD� GLGLN� \DQJ� WHUGLUL� GDUL� �� ODNL� ²� ODNL� GDQ� ��
SHUHPSXDQ�\DQJ�GLSLOLK�VHFDUD�VHQJDMD�DWDX�SXUSRVLYH�VDPSOLQJ��SXUSRVLYH�
VDPSOLQJ� DGDODK� WHNQLN� SHQJDPELODQ� VDPSHO� VXPEHU� GDWD� GHQJDQ�
SHUWLPEDQJDQ�WHUWHQWX��

3(0%$+$6$1��

� +DVLO� EHODMDU� DGDODK� KDVLO� \DQJ� GLFDSDL� ROHK� SHVHUWD� GLGLN� \DQJ�
WHODK�PHQJLNXWL�SURVHV�EHODMDU�PHQJDMDU��+DVLO�SDGD�GDVDUQ\D�PHUXSDNDQ�
VHVXDWX�\DQJ�GLSHUROHK�GDUL�VXDWX�DNWLYLWDV��VHGDQJNDQ�EHODMDU�PHUXSDNDQ�
VXDWX� SURVHV� \DQJ� PHQJDNLEDWNDQ� SHUXEDKDQ� SDGD� LQGLYLGX�� \DNQL�
SHUXEDKDQ� WLQJNDK� ODNX�� EDLN� DVSHN� SHQJHWDKXDQQ\D�� NHWHUDPSLODQQ\D��
PDXSXQ� DVSHN� VLNDSQ\D�� +DVLO� EHODMDU� PHUHIOHNVLNDQ� NHOXDVDQ��
NHGDODPDQ�� GDQ� NRPSOHNVLWDV� SHQJHWDKXDQ�� VLNDS�� DWDX� NHWHUDPSLODQ�
VHVHRUDQJ� \DQJ� GLJDPEDUNDQ� VHFDUD� MHODV� VHUWD� GDSDW� GLXNXU� GHQJDQ�
WHNQLN�WHNQLN�SHQLODLDQ�WHUWHQWX��3HUEHGDDQ�WHQWDQJ�NRPSHWHQVL�GDQ�KDVLO�
EHODMDU� WHUGDSDW� SDGD� EDWDVDQ� GDQ� SDWRNDQ�SDWRNDQ� NLQHUMD� VLVZD\DQJ�
GDSDW� GLXNXU��+DVLO� EHODMDU� HUDW� NDLWDQQ\D� GHQJDQ� SHPDKDPDQ�� NDUHQD�
KDVLO�EHODMDU�GLXNXU�GDUL�DSD�\DQJ�WHODK�GLSDKDPL�ROHK�VLVZD�GDQ�NLQHUMD�
NLQHUMD� VLVZD� VHODPD� GDODP� SURVHV� SHPEHODMDUDQ�� SHPHFDKDQ� PDVDODK�
DGDODK�VXDWX�SURVHV�DWDX�XSD\D�XQWXN�PHUHVSRQ�DWDX�PHQJDWDVL�KDODQJDQ�
DWDX�NHQGDOL�NHWLND� VXDWX� MDZDEDQ�DWDX�PHWRGH� MDZDEDQ�EHOXP� WDPSDN�
MHODV��
� 3DGD� NRQGLVL� DZDO� SHVHUWD� GLGLN� NHODV� 9,,,� $� 603� 1HJHUL� ��
0DPXMX� PHPSXQ\DL� KDVLO� EHODMDU� PDWHPDWLND� \DQJ� UHQGDK�� +DO� LQL�
GLNDUHQDNDQ� JXUX� PDVLK� NXUDQJ� RSWLPDO� GDODP� PHPDQIDDWNDQ� VWUDWHJL�
SHPEHODMDUDQ�� 3HPLOLKDQ� VWUDWHJL� SHPEHODMDUDQ� \DQJ� WHSDW� GDSDW�
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PHQLQJNDWNDQ� KDVLO� EHODMDU� PDWHPDWLND�� 6DODK� VDWX� SHPEHODMDUDQ� DNWLI�
\DQJ� GDSDW� PHQLQJNDWNDQ� KDVLO� EHODMDU� GDODP� SURVHV� SHPEHODMDUDQ�
PDWHPDWLND� DGDODK� VWUDWHJL� NRQVWHNWXDO�� .DUHQD� VWUDWHJL� PHWDNRJQLWLI�
DGDODK�PHWRGH�EHODMDU� \DQJ�PHQJDVDK� �NHPDPSXDQ�SHVHUWD�GLGLN�XQWXN�
PHQJHPEDQJNDQ�GLUL�PHUHND�GHQJDQ�PHPEHUL�NHEHEDVDQ�XQWXN�PHQJDWXU�
ZDNWX� EHODMDU� VHVXDL� NHEXWXKDQ� 'DUL� NHWXQWDVDQ� VHFDUD� NODVLNDO� GDSDW�
GLOLKDW�EDKZD�MXPODK�SHVHUWD�GLGLN�\DQJ�EHOXP�WXQWDV�EHODMDU�VHEDQ\DN���
RUDQJ� DWDX� ������� GDQ� SHVHUWD� GLGLN� \DQJ� EHOXP� WXQWDV� VHEDQ\DN� ���
RUDQJ�DWDX���������+DO� LQL�GDSDW�GLVLPSXONDQ�EDKZD�SDGD�KDVLO�EHODMDU�
SHVHUWD� GLGLN� SDGD� SHPHFDKDQ�PDVDODK� SDGD�PDWHUL� � VLVWHP� SHUVDPDDQ�
OLQLHU� GXD� YDULDEHO� �63/'9�� EHOXP� PHQFDSDL� NHWXQWDVDQ� ���� VHFDUD�
PDNVLPDO��

3DGD�JDPEDUDQ�SHPHFDKDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL��PHUXMXN�
GDUL� KDVLO� DQDOLVLV� VWDWLVWLN� GHVNULSWLI� GDUL� ��� VDPSHO� SHQHOLWLDQ� GLWDULN� ��
SHUZDNLODQ� VDPSHO� XQWXN� PHQJJDPEDUNDQ� NHPDPSXDQ� SHVHUWD� GLGLN�
GDODP�PHPHFDKNDQ�PDVDODK�\DQJ�GL�NDWHJRULNDQ�GDODP���NDWHJRUL��WLQJJL�
��VHGDQJ�GDQ�UHQGDK��'DUL�NH���VXEMHN�\DQJ�GL�MDGLNDQ�SHUZDNLODQ�GDODP�
VDPSHO�PHPSHUOLKDWNDQ�KDVLO�JDPEDUDQ�XWDPD�GDODP�SHQ\HODVDLDQ�XWDPD�
EDKZD�SHVHUWD�GLGLN�NXUDQJ�PDPSX�PHQ\HOHVDLNDQ�PDVDODK�EHUGDVDUNDQ�
SURVHV� WHUVWUXNWXU�� GDQ� SHVHUWD� GLGLN� NH� NHED\DNDQ� NXUDQJ� WHOLWL� GDODP�
PHPHFDKNDQ�PDVDODK��
D�� .DWHJRUL�7LQJJL��

���SHVHUWD�GLGLN�/DNL�²�/DNL�
D�� 3HPDKDPDQ�0DVDODK�

SDGD� WDKDS�SHPDKDPDQ�PDVDODK�� SHVHUWD�GLGLN� ODNL�²� ODNL�
WLGDN� PDPSX� DWDX� WLGDN� PHQXOLVNDQ� LQIRUPDVL� \DQJ� DGD�
SDGD� VRDO� XQWXN� PHQMDGL� V\DUDW� FXNXS� GDQ� V\DUDW� SHUOX�
\DQJ�DNDQ�GLJXQDNDQ�GDODP�PHQ\HOHVDLNDQ�VRDO�WHUVHEXW��

E�� 3HUHQFDQDDQ�&DUD�3HQ\HOHVDLDQ�0DVDODK�
SDGD� WDKDS� SHPHFDKDQ� PDVDODK�� SHVHUWD� GLGLN� ODNL� ²� ODNL�
GDSDW�PHODNXNDQ� UDQFDQJDQ� SHQ\HOHVDLDQ� GHQJDQ�PHPLOLK�
VDWX�PHWRGH�\DLWX�PHWRGH�HOLPLQDVL��

F�� 3HODNVDQDDQ�5HQFDQD�
3DGD� WDKDS� SHODNVDQDDQ� UHQFDQD� SHVHUWD� GLGLN� ODNL� �� ODNL�
GDSDW�PHPEXDW�ODQJNDK�²�ODQJNDK�SHPHFDKDQ�VHFDUD�EHQDU�
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\DLWX� GHQJDQ�PHODNXNDQ� WDKDS� VXEWLWXVL� � GHQJDQ�PHPLOLK�
VDODK� VDWX�GDUL�YDULDEOH�\DQJ�GL� HOLPLQDVL�� JDPEDUDQ�\DQJ�
GLSHUROHK�SDGD� WDKDS���SHPHFDKDQ�PDVDODK�VLVZD�WHUVHEXW�
WHUOHELK� GDKXOX� PHODNXNDQ� HOLPLQDVL� WHUKDGDS� YDULDEOH� \�
GDQ� VHWHODK� LWX� PHODNXNDQ� VXEWLWXVL� SDGD� YDULDEOH� [� NH�
SHUVDPDDQ� �� ��[��\�  ����� 'DODP� PHODNVDQDNDQ� UHQFDQD�
\DQJ�WHUWXDQJ�SDGD�ODQJNDK�NHGXD��

G�� 3HQLQMDXDQ�.HPEDOL�
SDGD�WDKDS�SHPHFDKDQ�PDVDODK�SHVHUWD�GLGLN�ODNL�ODNL�WLGDN�
GDSDW� PHODNXNDQ� SHQLQMDXDQ� NHPEDOL� SDGD� PDVDODK�
WHUVHEXW� NDUQD� SHVHUWD� GLGLN� ODNL� ²� ODNL� NXUDQJ� WHOLWL� DWDX�
WLGDN�WHSDW�GDODP�SHQJRSHUDVLDQ�VXDWX�SHUVDPDDQ�VHKLQJJD�
KDVLO�\DQJ�GLSHUROHK�VDODK���

���3HVHUWD�'LGLN�3HUHPSXDQ�
D�� 3HPDKDPDQ�0DVDODK�

3HVHUWD� GLGLN� � SHUHPSXDQ�PDPSX� SDGD� WDKDS� SHPHFDKDQ�
PDVDODK�� VLVZD� WHUVHEXW� GDSDW� PHQXOLVNDQ� KDO� \DQJ�
GLNHWDKXL� GDQ� \DQJ� GLWDQ\DNDQ� GDUL� PDVDODK� GDQ�
PHPEHQWXN�VHEXDK�SHUVDPDDQ�OLQHDU��3DGD�WDKDS�SHUWDPD�
VLVZD�PDPSX�PHODNXNDQ� SHPLVDODQ� GDUL� +DUJD� EDNVR� �[��
GDQ� KDUJD� HV� WHK� �\�� GDQ� VLVZD� PHPEHQWXN� SHUVDPDDQ�
OLQHDU� XQWXN� PDVXN� GDODP� WDKDS� VHODQMXGQ\D� XQWXN�
PHUDQJFDQJ�SHPHFDKDQ�PDVDODK��

E�� 3HUHQFDQDDQ�&DUD�3HQ\HOHVDLDQ�0DVDODK�
SHVHUWD� GLGLN� SHUHPSXDQ� PDPSX� SDGD� WDKDS� SHPHFDKDQ�
PDVDODK�� VLVZD� WHUVHEXW� PDPSX� PHODNXNDQ� UDQFDQJDQ�
SHQ\HOHVDLDQ� GHQJDQ� PHPLOLK� VDWX� PHWRGH� \DLWX� PHWRGH�
HOLPLQDVL��

F�� 3HODNVDQDDQ�5HQFDQD�
3DGD� WDKDS�SHODNVDQDDQ� UHQFDQD�SHVHUWD�GLGLN�SHUHPSXDQ�
PHODNXNDQ�WDKDS�HOLPLQDVL�GHQJDQ�PHPLOLK�VDODK�VDWX�GDUL�
YDULDEOH�\DQJ�GL�HOLPLQDVL��JDPEDUDQ�\DQJ�GLSHUROHK�6XEMHN�
PDPSX� �0S�� �� SDGD� WDKDS� �� SHPHFDKDQ� PDVDODK� VLVZD�
WHUVHEXW� WHUOHELK� GDKXOX� PHODNXNDQ� HOLPLQDVL� WHUKDGDS�
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YDULDEOH� [� GDQ� VHWHODK� LWX� PHODNXNDQ� HOLPLQDVL� SDGD�
YDULDEOH�\���

G�� 3HQLQMDXDQ�.HPEDOL��
8QWXN� WDKDS�PHQLQMDX� NHPEDOL�� SHVHUWD� GLGLN� SHUHPSXDQ�
PDPSX� PHODNXNDQ� SHQLQMDXDQ� NHPEDOL� SDGD� PDVDODK�
GHQJDQ�PHPLOLK�VDWX�SHUVDPDDQ�GHQJDQ�PHQVXEWLWXVL�QLODL�
\DQJ�GLWHPXNDQ�GDUL�KDVLO�DQDOLVLV�SHUPDVDODK��

E�� .DWHJRUL�6HGDQJ�
��� 3HVHUWD�'LGLN�/DNL�²�/DNL�

D�� 3HPDKDPDQ�0DVDODK�
3DGD�WDKDS�LQL�VLVZD�ODNL���ODNL�WLGDN�PHQXOLVNDQ�DWDX�WLGDN�
PDPSX� PHQFHULWDNDQ� NHPEDOL� PDVDODK� DWDX� VRDO� GHQJDQ�
EDKDVDQ\D�VHQGLUL���

E�� 3HUHQFDQDDQ�&DUD�3HQ\HOHVDLDQ�0DVDODK�
3DGD� WDKDS� SHPHFDKDQ�PDVDODK�� SHVHUWD� GLGLN� ODNL� ²� ODNL�
WLGDN� PDPSX� DWDX� WLGDN� PHQXOLVNDQ� NHWHUNDLWDQ� DQWDUD�
DQWDU�LQIRUPDVL�\DQJ�DGD�SDGD�VRDO��

F�� 3HODNVDQDDQ�5HQFDQD�
3DGD� WDKDS� SHODNVDQDDQ� UHQFDQD� SHVHUWD� GLGLN� ODNL� ²� ODNL�
GDSDW� PHPEXDW� ODQJNDK�ODQJNDK� SHPHFDKDQ� PDVDODK�
XQWXN�PHQ\HOHVDLNDQ�VRDO�WHUVHEXW�\DLWX�GHQJDQ�PHODNXNDQ�
WDKDS�PHPDVXNDQ�QLODL�YDULDEOH�SDGD�SHUVDPDDQ�����XQWXN�
PHQJJDQWLNDQ�QLODL�YDULDEOH�SDGD�SHUVDPDDQ������

G�� 3HQLQMDXDQ�.HPEDOL�
SDGD� WDKDS� SHPHFDKDQ� PDVDODK�� NHJLDWDQ� PDWHPDWLND�
\DQJ�EHUNDLWDQ�GHQJDQ�SURVHV�PHQHPXNDQ� VXDWX�SROD�GDUL�
GDWD� \DQJ� GLEHULNDQ�� NHJLDWDQ� \DQJ� PXQJNLQ� GLODNXNDQ�
\DLWX� GHQJDQ� QLODL� \� SDGD� SHUVDPDDQ� ���� PHQJJDQWLNDQ�
YDULDEOH� � \� SDGD� VDODK� VDWX� SHUVDPDDQ� DZDO� \DLWX�
SHUVDPDDQ� ���� GDQ� SHVHUWD� GLGLN� ODNL� �� ODNL� GDSDW�
PHQXOLVNDQ�KDO�WHUVHEXW��
�

��� 3HVHUWD�'LGLN�3HUHPSXDQ�
D�� 3HPDKDPDQ�0DVDODK�
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3DGD� WDKDS�SHPHFDKDQ�PDVDODK�� SHVHUWD� GLGLN� SHUHPSXDQ�
GDSDW�PHQXOLVNDQ�KDO�\DQJ�GLNHWDKXL�GDQ�\DQJ�GLWDQ\DNDQ�
GDUL� PDVDODK� GDQ� PHPEHQWXN� VHEXDK� SHUVDPDDQ� OLQHDU��
3DGD� WDKDS� SHUWDPD� VLVZD� PDPSX� PHODNXNDQ� SHPLVDODQ�
GDUL� \DPDKD� �[�� GDQ� KRQGD� �\�� GDQ� VLVZD� PHPEHQWXN�
SHUVDPDDQ� OLQHDU� XQWXN� PDVXN� GDODP� WDKDS� VHODQMXGQ\D�
XQWXN�PHUDQJFDQJ�SHPHFDKDQ�PDVDODK���

E�� 3HUHQFDQDDQ�&DUD�3HQ\HOHVDLDQ�0DVDODK�
7DKDS� PDPSX� PHUHQFDQDNDQ� FDUD� SHQ\HOHVDLDQ� PDVDODK��
SHVHUWD� GLGLN� SHUHPSXDQ� PDPSX� PHQXOLVNDQ� KXEXQJDQ�
DQWDUD� LQIRUPDVL� \DQJ� GLEHULNDQ� GHQJDQ� \DQJ� WLGDN�
GLNHWDKXL�\DQJ�PHPXQJNLQNDQ�XQWXN�PHPJKLWXQJ�YDULDEHO�
\DQJ� WLGDN� GLNHWDKXL� \DLWX� GHQJDQ� PHQJJXQDNDQ� PHWRGH�
VXEVWLWXVL�GHQJDQ�PHPLOLK�VDODK�VDWX�GDUL�SHUVDPDDQ�\DQJ�
WHODK� GLEHQWXN� XQWXN� PHODNXNDQ� SHUFREDDQ�� NHPXGLDQ�
PHPEHQWXN�YDULDEOH�GDODP�EHQWXN�YDULDEOH�ODLQ��

F�� 3HODNVDQDDQ�5HQFDQD�
3DGD� WDKDS�SHODNVDQDDQ� UHQFDQD�SHVHUWD�GLGLN�SHUHPSXDQ�
NHOLUX� DWDX� WLGDN� GDSDW� PHQJJXQDNDQ� DWDX� PHPEXDW�
ODQJNDK� ²� ODQJNDK� VHFDUD� EHQDU� VHKDUXVQ\D� NHGXD�
SHUVDPDDQ� GLNDOLNDQ� GXD� GDQ� GLHOLPLQDVL� XQWXN�
PHPSHUROHK�QLODL�[��

G�� 3HQLQMDXDQ�.HPEDOL�
8QWXN� WDKDS� 0DPSX� PHQLQMDX� NHPEDOL�� SHVHUWD� GLGLN�
SHUHPSXDQ�WLGDN�PDPSX�WDKDS���SHPHFDKDQ�PDVDODK�VLVZD�
WHUVHEXW� PHPSHUROHK� KDVLO� \DQJ� VDODK� WHWDSL� GDODP� FDUD�
PHPDVXNDQ�QLODL�\�NHGDODP�SHUVDPDDQ� VXGDK�EHWXO� WHWDSL�
KDVLO�\DQJ�GLSHUROHK�VDODK�NDUQD�SDGD�WDKDS���NHOLUX�GDODP�
PHQJHOLPLQDVL�VHEXDK�SHUVDPDDQ���

F�� .DWHJRUL�UHQGDK��
��� 6LVZD�ODNL���ODNL�
D�� �3HPDKDPDQ�0DVDODK�

3DGD� WDKDS� SHPHFDKDQ� PDVDODK�� SHVHUWD� GLGLN� ODNL�ODNL�
WLGDN� GDSDW� PHQXOLVNDQ� KDO� \DQJ� GLNHWDKXL� GDQ� \DQJ�
GLWDQ\DNDQ� GDUL� PDVDODK� GDQ� PHPEHQWXN� VHEXDK�
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SHUVDPDDQ� OLQHDU�� 3DGD� WDKDS� SHUWDPD� VLVZD� NXUDQJ�
PDPSX� PHPDKDPL� VRDO� \DQJ� DGD� 3HUHQFDQDDQ� &DUD�
3HQ\HOHVDLDQ�0DVDODK�

E�� 3HODNVDQDDQ�5HQFDQD�
3DGD� WDKDS� SHODNVDQDDQ� UHQFDQD� SHVHUWD� GLGLN� ODNL� ²� ODNL�
GDSDW� PHQJJXQDNDQ� DWDX� PHPEXDW� ODQJNDK� ²� ODQJNDK�
VHFDUD�EHQDU��

F�� 3HQLQMDXDQ�.HPEDOL�
8QWXN�WDKDS�0DPSX�PHQLQMDX�NHPEDOL��SHVHUWD�GLGLN�ODNL���
ODNL� WLGDN� PDPSX� WDKDS� �� SHPHFDKDQ� PDVDODK� VLVZD�
WHUVHEXW�PHPSHUROHK�KDVLO�\DQJ�VDODK��

G�� 3HUHQFQDDQ�FDUD�SHQ\HOHVDLDQ�PDVDODK��
8QWXN� WDKDS� NXUDQJ�0DPSX�PHQLQMDX� NHPEDOL�� SHVHUWD�
GLGLN� ODNL� ²� ODNL� VDODK� GDODP� PHQHQWXNDQ� � DWDX�
PHQ\HOHVDLNDQ�SHUNDOLDQ�KDUJD�DSHO�GDQ�KDUJD�PDQJJD��

���6LVZD�SHUHPSXDQ��
D�� 3HPDKDPDQ�PDVDODK�

3DGD� WDKDS� SHPHFDKDQ�PDVDODK�� SHVHUWD� GLGLN� SHUHPSXDQ��
WLGDN� GDSDW� PHQXOLVNDQ� KDO� \DQJ� GLNHWDKXL� GDQ� \DQJ�
GLWDQ\DNDQ� GDUL� PDVDODK� GDQ� PHPEHQWXN� VHEXDK�
SHUVDPDDQ� OLQHDU�� 3DGD� WDKDS� SHUWDPD� VLVZD� NXUDQJ�
PDPSX� PHPDKDPL� VRDO� \DQJ� DGD� 3HUHQFDQDDQ� &DUD�
3HQ\HOHVDLDQ�0DVDODK�

E�� 3HODNVDQDDQ�UHQFDQD�
3DGD� WDKDS� SHODNVDQDDQ� UHQFDQD� SHVHUWD� GLGLN� SHUHPSXDQ�
PDVLK�EHOXP�GDSDW�PHQJJXQDNDQ�DWDX�PHPEXDW�ODQJNDK�²�
ODQJNDK�VHFDUD�EHQDU��

F�� 3HQLQMDXDQ�NHPEDOL�
8QWXN� WDKDS� 0DPSX� PHQLQMDX� NHPEDOL�� SHVHUWD� GLGLN�
SHUHPSXD� PDPSX� WDKDS� �� SHPHFDKDQ� PDVDODK� VLVZD�
WHUVHEXW�PHPSHUROHK�KDVLO�\DQJ�EHQDU���

G�� 3HUHQFDQDDQ�FDUD�PHQ\HOHVDLNDQ�PDVDODK�
8QWXN� WDKDS� NXUDQJ� 0DPSX� PHQLQMDX� NHPEDOL�� SHVHUWD�
GLGLN� SHUHPSXDQ� � EHQDU� GDODP� PHQHQWXNDQ� � DWDX�
PHQ\HOHVDLNDQ�SHNHUMDDQ�\DQJ�DGD�
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7DEHO�����6XEMHN�.HPDPSXDQ�3HPHFKDQ�0QDVDODK�63/'9�.HODV�9,,,�$�

�
�

��

�
�
�
�

6,038/$1�
'DODP� SHQHOLWLDQ� LQL�� GDSDW� GL� VLPSXONDQ� EDKZD� KDVLO� EHODMDU�

VLVLZD� ODNL�ODNL� OHELK� UHQGDK� GDULSDGD� VLVZD� SHUHPSXDQ� GDODP� PDWD�
SHODMDUDQ� PDWHPDWLND� NHODV� 9,,,� $� 6HPHVWHU� *DQMLO� PDWHUL� VLVWHP�
SHUVDPDDQ� OLQHDU� GXD�YDULDEHO� GL� 603�1HJHUL� ��0DPXMX��.HQGDOD�\DQJ�
GLDODPL� VLVZD� ODNL�ODNL� DGDODK�NXUDQJQ\D�SHPDKDPDQ�WHUKDGDS�PDVDODK�
\DQJ� GLEHULNDQ�� VHKLQJJD� WLGDN� PDPSX� PHQ\HOHVDLNDQ� PDVDODK� \DQJ�
GLEHULNDQ� GHQJDQ� EDLN�� 6HGDQJNDQ� SHUHPSXDQ� NXUDQJ� SHUFD\D� GLUL� GDQ�
EHUWHUXV� WHUDQJ� NHWLND� PHQ\DPSDLNDQ� SHQGDSDW� SDGDKDO� GXJDDQ� \DQJ�
GLVDPSDLNDQ� VXGDK� WHSDW�� EHUNHPDPSXDQ� NDWHJRUL� WLQJJL� � FHQGHUXQJ�
PHPLOLNL� SURVHV� SHPHFDKDQ� PDVDODK� \DQJ� WHOLWL�� 6HGDQJNDQ� XQWXN�
NHORPSRN�SHVHUWD�GLGLN��EHUNHPDPSXDQ�VHGDQJ�FHQGHUXQJ�PHPLOLNL�SURVHV�
SHPHFDKDQ� PDVDODK� \DQJ� � FXNXS� WHOLWL�� 8QWXN� NHORPSRN� SHVHUWD� GLGLN�
EHUNHPDPSXDQ� UHQGDK� FHQGHUXQJ� PHPLOLNL� SURVHV� SHPHFDKDQ� PDVDODK�
\DQJ�NXUDQJ�WHOLWL��NHQGDOD�XWDPD�SHVHUWD�GLGLN�GDODP�SURVHV�SHPHFDKDQ�
PDVDODK� NXUDQJ�PDPSX�PHQ\DWDNDQ� ODQJNDK�ODQJNDK� WHUVWUXNWXU� \DQJ�
GLWHPSXK�GDODP�PHQ\HOHVDLNDQ�VRDO�PHQJJXQDNDQ�NRQVHS�\DQJ�GLSHODMDUL�
SDGD�PDWHUL�VLVWHP�SHUVDPDDQ�OLQHDU�GXD�YDULDEHO��
�
�
�
�

.DWHJRUL� 1R� 1DPD� 1LODL�

7LQJJL�
�� 0XKDPPDG�,KZDQ� ���

�� 'HZL�$XOLD�6DUWLND� ���

6HGDQJ�
�� 7DXILN�,VEXOODK� ���

�� )LWUL� ���

5HQGDK�
�� $QZDU� ���

�� 6XNPDZDWL� ���
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'$)7$5�3867$.$�
�
$OL�3�0XKDPPDG�� ������ 6WUDWHJL� 3HPHFDKDQ� 0DVDODK� 0DWHPDWLND��

3ROHZDOL�

$PUXOORK��������3HQJDUXK�3HQHUDSDQ�0RGHO�.RRSHUDWLI�7LSH�1XPEHU�+HDG�

7RJHWKHU� 7HUKDGDS� 3UHVWDVL� %HODMDU� 6LVZD� .HODV� ;,� 60$�

1HJHUL��:DQDVDED���

$ULNXQWR�� 6XKDUVLPL������� 3URVHGXU� 3HQHOLWLDQ�-DNDUWD�3W�� $VGL�

0DKDVDW\D��

.XUQLD� :DUGDQL�� $VL]DK�� ������ .HPDPSXDQ� 3HPHFDKDQ� 0DVDODK�

0DWHPDWLND� %HUGDVDUNDQ� -HQLV� .HODPLQ�� -XUQDO� 3HQGLGLNDQ�

0DWHPDWLND�67.,3�3*5,�6LGRDUMR�9RO����1R����+DO�������

$XQXUUDKPDQ��������%HODMDU�GDQ�3HPEHODMDUDQ��%DQGXQJ��$OIDEHWD��

&KDHUXGGLQ��������3URVHV�%HODMDU�PHQJDMDU��-DNDUWD��3XVWDND�6LQDU��

'HSGLNEXEQDV�������0DWHPDWLND�.HODV�;��-DNDUWD��(UODQJJD��

(JDQLQWD� 7DULJDQ�� ������ $QDOLVLV� .HPDPSXDQ� 3HPHFDKDQ� 0DVDODK�

0DWHPDWLND�%HUGDVDUNDQ�/DQJNDK�²�/DQJNDK�3RO\D�3DGD�0DWHUL�

6LVWHP�3HUVDPDDQ�/LQLHU�'XD�9DULDEHO�%DJL�6LVZD�.HODV�9,,,�

603� 1HJHUL� �� 6XUDNDUWD� GLWLQMDX� GDUL� .HPDPSXDQ� 3HQDODUDQ�

6LVZD��

)HEUL\DQWL��5DKPD��������3URILO�3HPHFDKDQ�0DVDODK�0DWHPDWLND�6LVZD�

GDODP�0HQ\HOHVDLNDQ�6RDO�&HULWD�GLWLQMDX�GDUL�3HUEHGDDQ�-HQLV�

.HODPLQ��(MRXUQDO�XLQ�PDODQJ�DF�LG�9RO����1R����+DODPDQ�����

+DPDOLN��2HPDU��������3URVHV�%HODMDU�0HQJDMDU��%DQGXQJ��%XPL�$NVDUD��

1DVXWLRQ��������'LGDNWLN�$VDV�$VDV�0HQJDMDU��-DNDUWD��%XPL�$NVDUD��

3XUZDQWR��������(YDOXDVL�+DVLO�%HODMDU��<RJ\DNDUWD��3XVWDND�3HODMDU��

5DWXPDQDQ��7��*��������%HODMDU�GDQ�3HPEHODMDUDQ��6XUDED\D��8QLYHUVLW\�

3UHVV��

5L\DQWR��<DWLP��������3DUDGLJPD�%DUX�3HPEHODMDUDQ��-DNDUWD��.HQFDQD��
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5DWXPDQDQ�GDQ�/DXUHQV��������(YDOXDVL�%HODMDU�<DQJ�5HOHYDQ�GHQJDQ�

.XULNXOXP�%HUEDVLV�.RPSHWHQVL��6XUDED\D��<3��7�GDQ�8QHVD�

8QLYHUVLW\�3UHVV��

5XVPDQ��������0RGHO�PRGHO�3HPEHODMDUDQ��-DNDUWD��37��5DMD�*UDILQGR�

3HUVDGD��

6DKDEEXGLQ��������0HQJDMDU�GDQ�%HODMDU�'XD�$VSHN�'DUL�6XDWX�3URVHV�

<DQJ�'LVHEXW�3HQGLGLNDQ��0DNDVVDU��810�0DNDVVDU��

6LQWD��������3HPHFDKDQ�0DVDODK�0DWHPDWLND�6LVZD�GDODP�0HQ\HOHVDLNDQ�

6RDO�&HULWD��(MRXUQDO�XLQ�PDODQJ�DF�LG�9RO����1R����+DODPDQ����

6XJLRQR��������0HWRGH�3HQHOLWLDQ�.RPELQDVL��%DQGXQJ��DOIDEHWD��

6XSULMRQR��$JXV��������&RRSHUDWLYH�/HDUQLQJ��<RJ\DNDUWD��3XWDND�3HODMDU��

$ULILQ���������LGHQWLILNDVL�NHPDPSXDQ�PDWHPDWLND�VLVZD�GDODP�

PHPHFDKNDQ�PDVDODK�DOMDEDU�GL�NHODV�9,,,�EHUGDVDUNDQ�

WDNVRQRPL�62/2�MXUQDO�0$7+KXGHQHVD������������GL�DNVHV�SDGD�

ODPDU�KWWS����

MXUQDOPDKDVLVZD�XQHVD�DF�LG�DUWLFOH���������DUWLFOH�SGI�

6\DK��0XKLEELQ��������3VLNRORJL�3HQGLGLNDQ�'HQJDQ�3HQGHNDWDQ�%DUX�

�UHY�HG���%DQGXQJ��5HPDMD�5RVGD�.DU\D���

7ULDQWR��������0HQGHVDLQ�0RGHO�3HPEHODMDUDQ�,QRYDWLI�3URJUHVLI��-DNDUWD��

37��)DMDU�,QWHUSUDWDPD�0DQGLUL����

<XGL��������3HPHFDKDQ�0DVDODK�0DWHPDWLND�6LVZD�GDODP�0HQ\HOHVDLNDQ�

6RDO�&HULWD�SDGD�VHNRODK�60$�1HJHUL���PDODQJ��(MRXUQDO�XLQ�

PDODQJ�DF�LG�9RO����1R����+DODPDQ�����

�


