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6HPLQDU GDQ :RUNVKRS 3HPEHODMDUDQ -DUDN -DXK GL
,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ

%URWR 3RHUQRPR�� 6DPVXO $ULILQ�� 7ULD $SULOLDQWR�� 6XQX -DWPLND�� 6LWL 1XUXO
$IL\DK�

&RUUHVSRQGLQJ DXWKRU

(PDLO � QRHURHO#DVLD�DF�LG �6LWL 1XUXO $IL\DK�

$UWLFOH +LVWRU\�
5HFHLYHG� ��������

5HYLVHG� ��������

$FFHSWHG� ��������

$EVWUDFW � 3HPEHODMDUDQ MDUDN MDXK �MXJD GLVHEXW MXJD
SHQGLGLNDQ MDUDN MDXK� PHUXSDNDQ SHODWLKDQ \DQJ
GLEHULNDQ NHSDGD SHVHUWD DWDX VLVZD \DQJ WLGDN
EHUNXPSXO EHUVDPD GL VDWX WHPSDW VHFDUD UXWLQ XQWXN
PHQHULPD SHODMDUDQ VHFDUD ODQJVXQJ GDUL LQVWUXNWXU�
%DKDQ�EDKDQ GDQ LQVWUXNVL�LQVWUXNVL GHWDLO \DQJ
EHUVLIDW NKXVXV GLNLULPNDQ DWDX GLVHGLDNDQ XQWXN SDUD
SHVHUWD \DQJ VHODQMXWQ\D PHODNVDQDNDQ WXJDV�WXJDV
\DQJ DNDQ GLHYDOXDVL ROHK LQVWUXNWXU� 'DODP
NHQ\DWDDQQ\D GDSDW GLPXQJNLQNDQ LQVWUXNWXU GDQ
SHVHUWD WHUVHEXW WHUSLVDK WLGDN KDQ\D VHFDUD JHRJUDILV
QDPXQ MXJD ZDNWX� $NDQ WHWDSL SDGD PDVD SDQGHPLF
&RYLG��� LQL NLWD VHEDJDL SHQJDMDU GLWXQWXW ELVD
PHQJDMDUNDQ PDWHUL PHODOXL RQOLQH� %DQ\DN VHNDOL
DSOLNDVL \DQJ ELVD GLJXQDNDQ GDODP SHPEHODMDUDQ
RQOLQH� DNDQ WHWDSL EDQ\DN SHQJDMDU \DQJ PDVLK PLQLP
SHQJHWDKXDQ GDODP SHQJJXQDDQ DSOLNDVL LQL� 2OHK
NDUHQD LWX WLP SHQJDEGLDQ LQVWLWXW WHNQRORJL GDQ ELVQLV
DVLD 0DODQJ PHQJDGDNDQ VHPLQDU GDQ ZRUNVKRS
SHPEHODMDUDQ MDUDN MDXK GL ,VODPLF %RDUGLQJ 6FKRRO $O
+DPUD 0DODQJ� 6HPLQDU LQL EHUWXMXDQ XQWXN
PHQDPEDK SHQJHWDKXDQ WHQWDQJ DSOLNDVL
SHPEHODMDUDQ RQOLQH EDJL SHQGLGLN GL ,VODPLF %RDUGLQJ
6FKRRO $O +DPUD 0DODQJ�

.H\ZRUGV � 3HPEHODMDUDQ� MDUDN MDXK� RQOLQH

3HQGDKXOXDQ

3HPEHODMDUDQ MDUDN MDXK �MXJD GLVHEXW MXJD SHQGLGLNDQ MDUDN MDXK� PHUXSDNDQ

SHODWLKDQ \DQJ GLEHULNDQ NHSDGD SHVHUWD DWDX VLVZD \DQJ WLGDN EHUNXPSXO EHUVDPD

GL VDWX WHPSDW VHFDUD UXWLQ XQWXN PHQHULPD SHODMDUDQ VHFDUD ODQJVXQJ GDUL LQVWUXNWXU�

%DKDQ�EDKDQ GDQ LQVWUXNVL�LQVWUXNVL GHWDLO \DQJ EHUVLIDW NKXVXV GLNLULPNDQ DWDX
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GLVHGLDNDQ XQWXN SDUD SHVHUWD \DQJ VHODQMXWQ\D PHODNVDQDNDQ WXJDV�WXJDV \DQJ

DNDQ GLHYDOXDVL ROHK LQVWUXNWXU� 'DODP NHQ\DWDDQQ\D GDSDW GLPXQJNLQNDQ LQVWUXNWXU

GDQ SHVHUWD WHUVHEXW WHUSLVDK WLGDN KDQ\D VHFDUD JHRJUDILV QDPXQ MXJD ZDNWX�

3HUNHPEDQJDQ WHNQRORJL WLGDN GDSDW GLSXQJNLUL EHUMDODQ GHQJDQ VDQJDW FHSDW�

3HUNHPEDQJDQ LOPX SHQJHWDKXDQ GDQ WHNQRORJL VHPDNLQ PHQGRURQJ XSD\D XSD\D

SHPEDKDUXDQ GDODP SHPDQIDDWDQ KDVLO WHNQRORJL GDODP SURVHV EHODMDU GDQ

PHQJDMDU�

3HPEHODMDUDQ MDUDN MDXK PHPXQJNLQNDQ SDUD SHVHUWD PHQJDPELO NHODV

NDSDQSXQ GDQ GLPDQDSXQ� +DO LQL PHPXQJNLQNDQ PHUHND XQWXN PHQ\HVXDLNDQ

SHQGLGLNDQ GDQ SHODWLKDQQ\D GHQJDQ WDQJJXQJ MDZDE GDQ NRPLWPHQ�NRPLWPHQ

ODLQQ\D� VHSHUWL NHOXDUJD GDQ SHNHUMDDQ� ,QL MXJD PHPEHUL NHVHPSDWDQ NHSDGD SDUD

SHVHUWD \DQJ PXQJNLQ WLGDN GDSDW EHODMDU NDUHQD NHWHUEDWDVDQ ZDNWX� MDUDN DWDX

GDQD XQWXN LNXW VHUWD� 'DQ MXJD PHPXQJNLQNDQ VXE\HN�VXE\HN \DQJ GLDQJJDS WLGDN

EHJLWX XPXP GLDMDUNDQ WHUVHGLD EDJL OHELK EDQ\DN SHVHUWD�

3UHVWDVL EHODMDU PDKDVLVZD GLSHQJDUXKL ROHK VHMXPODK IDNWRU� 6HVXDL GHQJDQ

\DQJ GLNHPXNDNDQ ROHK 6ODPHWR ������� EDKZD IDNWRU�IDNWRU \DQJ PHPSHQJDUXKL

SUHVWDVL EHODMDU GLEDJL PHQMDGL GXD EDJLDQ XWDPD� \DQJ SHUWDPD IDNWRU LQWHUQDO \DQJ

PHQFDNXS IDNWRU MDVPDQLDK� LQWHOHJHQVL� PRWLYDVL� SHUKDWLDQ� PLQDW� EDNDW� GDQ

NHVLDSDQ� .HGXD IDNWRU HNVWHUQDO \DQJ WHUGLUL GDUL IDNWRU NHOXDUJD� PDV\DUDNDW�

PHWRGD SHPEHODMDUDQ� NXULNXOXP� VDUDQD GDQ SUDVDUDQD SHPEHODMDUDQ�

0HQXUXW 0XQLU ������ 3HPDQIDWDQ WHNQRORJL GDODP VLVWHP SHPEHODMDUDQ

PHQLPEXONDQ SHPEHODMDUDQ EHUEDVLV HOHNWURQLN VHEDJDL KDVLO WHNQRORJL� 6DODK VDWX

DSOLNDVL WHNQRORJL DGDODK WHNQRORJL LQIRUPDVL GDQ NRPXQLNDVL� 3HPEHODMDUDQ EHUEDVLV

WHNQRORJL LQIRUPDVL GDQ NRPXQLNDVL LQL \DQJ WHODK PHQJXEDK VLVWHP SHPEHODMDUDQ

SROD NRQYHQVLRQDO DWDX WUDGLVLRQDO PHQMDGL SROD EHUPHGLD� GLDQWDUDQ\D PHGLD

NRPSXWHU GHQJDQ LQ�WHUQHWQ\D \DQJ PHPXQFXONDQ H�OHDUQLQJ� 3DGD SROD

SHPEHODMDUDQ EHUPHGLD LQL� SHPEHODMDU GDSDW PHPLOLK PDWHUL SHPEHODMDUDQ

EHUGDVDUNDQ PLQDWQ\D VHQGLUL� VHKLQJJD EHODMDU PHQMDGL PHQ\HQDQJNDQ� WLGDN

PHPERVDQNDQ� SHQXK PRWLYDVL� VHPDQJDW� PHQDULN SHUKDWLDQ GDQ VHEDJDLQ\D�
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3DGD � 0HL ���� ,QGRQHVLD GLPDVXNL ZDEDK FRYLG��� \DQJ PXODL PHQ\HEDU

NH EHEUDSD NRWD GL ,QGRQHVLD� 8QWXN PHQJDQWLVLSDVL SHQ\HEDUDQ ZDEDK LQL� PDND

SHPHULQWDK PHPEHUODNXNDQ NHELMDNDQ XQWXN NHJLDWDQ EHODMDU PHQJDMDU GL VHPXD

IDVH GLODNXNDQ GHQJDQ SURVHV GDULQJ�RQOLQH� MDUDK MDXK� .HELMDNDQ \DQJ PHQGDGDN

LQL PHPEXDW SDUD SHQGLGLN NHODEDNDQ GLNDUHQDNDQ PHUHND VXGDK WHUELDVD PHQJDMDU

VHFDUD ODQJVXQJ WDWDS PXND GHQJDQ SHVHUWD GLGLN� .XUDQJQ\D SHPDKDPDQ SDUD

SHQGLGLN PHQJHQDL SHPEHODMDUDQ MDUDN MDXK PHQMDGL NHQGDOD EDJL VHPXD VHNRODK�

NKXVXQ\D GL ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ LQL� 0DVLK EDQ\DN

SHQGLGLNQ\D NHVXOLWDQ GDODP PHQJJXQDNDQ DSOLNDVL RQOLQH�

%HUGDVDUNDQ VLWXDVL \DQJ GLKDGDSL ROHK PLWUD VHNRODK� PDND GDSDW

GLUXPXVNDQ EHEHUDSD SRLQ XWDPD \DNQL� SHUOXQ\D WUDLQLQJ WHQWDQJ SHPEHODMDUDQ

MDUDN MDXK \DQJ GLEHULNDQ NHSDGD JXUX VHFDUD JUDWLV� 2OHK NDUHQD LWX WLP SHQJDEGLDQ

PDV\DUDNDW ,QVWLWXW 7HNQRORJL GDQ %LVQLV $VLD EHUPDNVXG XQWXN PHODNVDQDNDQ

SURJUDP SHQJDEGLDQ PDV\DUNDW GL ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD WHUVHEXW GDODP

UDQJND EHUVDPD�VDPD PHPEHULNDQ VROXVL EDJL SHUPDVDODKDQ \DQJ GLKDGDSL PLWUD�

$GDSXQ SURJUDP \DQJ GLWDZDUNDQ DGDODK VHPLQDU GDQ ZRUNVKRS SHPEHODMDUDQ MDUDN

MDXK GL ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ�

0HWRGH

8QWXN PHPHFDKNDQ PDVDODK \DQJ VXGDK GLLGHQWLILNDVL GDQ GLUXPXVNDQ

WHUVHEXW GL DWDV �DJDU SHQGDPSLQJDQ GDSDW EHUMDODQ GHQJDQ ODQFDU PDND VHEDJDL

DOWHUQDWLI SHPHFDKDQ PDVDODK DGDODK VHEDJDL EHULNXW� SHQGDPSLQJDQ GLODNXNDQ

GHQJDQ SHQGHNDWDQ LQGLYLGXDO GDQ NODVLNDO� 3HQGHNDWDQ NODVLNDO GLODNXNDQ SDGD VDDW

SHPEHULDQ WHRUL WHQWDQJ DSOLNDVL SHPEHODMDUDQ RQOLQH� $GDSXQ PHWRGH \DQJ

GLJXQDNDQ DGDODK� �� &HUDPDK EHUYDULDVL� 0HWRGH LQL GLSLOLK XQWXN PHQ\DPSDLNDQ

NRQVHS�NRQVHS \DQJ SHQWLQJ XQWXN GLPHQJHUWL GDQ GLNXDVDL ROHK SHVHUWD SHODWLKDQ�

3HQJJXQDDQ PHWRGH LQL GHQJDQ SHUWLPEDQJDQ EDKZD PHWRGH FHUDPDK \DQJ

GLNRPELQDVLNDQ GHQJDQ JDPEDU�JDPEDU� DQLPDVL GDQ GLVSOD\ GDSDW PHPEHULNDQ

PDWHUL \DQJ UHODWLI EDQ\DN VHFDUD SDGDW� FHSDW GDQ PXGDK� ��'HPRQVWUDVL� 0HWRGH
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LQL GLSLOLK XQWXN PHQXQMXNNDQ VXDWX SURVHV NHUMD \DLWX WDKDS�WDKDS SHQJHPEDQJDQ

PHGLD SHPEHODMDUDQ EHUEDVLV NRPSXWHU� 'HPRQVWUDVL GLODNXNDQ ROHK LQVWUXNWXU GL

KDGDSDQ SHVHUWD \DQJ PDVLQJ�PDVLQJ PHQJRSHUDVLNDQ VDWX NRPSXWHU VHKLQJJD

SHVHUWD GDSDW PHQJDPDWL VHFDUD ODQJVXQJ SURVHV SHQJJXQDDQ DSOLNDVL

SHPEHODMDUDQ RQOLQH� �� /DWLKDQ� 0HWRGH LQL GLJXQDNDQ XQWXN PHPEHULNDQ WXJDV

NHSDGD SHVHUWD SHQGDPSLQJDQ XQWXN PHPSUDNWLNNDQ SHQJJXQDDQ DSOLNDVL

SHPEHODMDUDQ RQOLQH�

7DKDSDQ SHODNVDQDDQ VHPLQDU GDQ ZRUNVKRS SHPEHODMDUDQ MDUDN MDXK GL

,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ ELVD GLOLKDW SDGD GLDJUDP GL *DPEDU ��

*DPEDU �

7DKDSDQ 3HODNVDQDDQ 3URJUDP 3HQJDEGLDQ

7HUGDSDW EHEHUDSD WDKDSDQ DWDX VHVL GDODP VHPLQDU GDQ ZRUNVKRS

SHPEHODMDUDQ MDUDN MDXK GL ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ \DQJ GDSDW

GLOLKDW GDUL JDPEDUDQ EHULNXW� %HULNXW DGDODK ULQFLDQ NHJLDWDQ \DQJ DNDQ

GLODNVDQDNDQ�

6HVL , � 3HQJHQDODQ DSD LWX SHPEHODMDUDQ MDUDN MDXK

6HVL ,, � 3URVHV 3HPDSDUDQ GHQJDQ PDWHUL GDQ SUDNWHN GHQJDQ PHQJHQDONDQ

EHEHUDSD DSOLNDVL \DQJ ELVD GLJXQDNDQ GDODP SHPEHODMDUDQ MDUDN MDXK

6HVL ,,,� 3HVHUWD PHPSUDNWHNNDQ DSD \DQJ VXDK GLVDPSDLNDQ SHPDWHUL
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+DVLO

3URGXN \DQJ GLKDVLONDQ GDODP NHJLDWDQ LQL EHUXSD SHQJHWDKXDQ NHSDGD JXUX�

JXUX GDQ PXV\ULI GL ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD 0DODQJ PHQJHQDL

SHPEHODMDUDQ MDUDN MDXK� .HWLND SDUD SHVHUWD PHODNXNDQ SUDNWHN� SDUD SHPDWHUL

PHQGDPSLQJL SHVHUWD GDODP SHODNVDQDDQQ\D� +DPSLU VHFDUD NHVHOXUXKDQ SDUD

SHVHUWD WLGDN PHQJDODPL NHVXOLWDQ GDODP PHPSUDNWHNNDQ PDWHUL \DQJ VXGDK

GLVDPSDLNDQ VHEHOXPQ\D� %HEHUDSD SHVHUWD \DQJ PDVLK NHVXOLWDQ� ODQJVXQJ

GLDMDUNDQ ROHK SHPDWHUL VXSD\D WLGDN NHVXOLWDQ ODJL� 8QWXN VHODQMXWQ\D� SDUD JXUX

GDQ PXV\ULI DNDQ ODQJVXQJ PHPSUDNWHNNDQ KDVLO VHPLQDU GDQ ZRUNVKRS NH SHVHUWD

GLGLN PHUHND PDVLQJ�PDVLQJ� 8QWXN SURVHV SHODNVDQDDQ SHQJDEGLDQ ELVD GLOLKDW

SDGD *DPEDU � ± *DPEDU � EHULNXW�

*DPEDU �
3HPDWHUL PHPEHUL SHQJDQWDU PHQJHQDL SHPEHODMDUDQ MDUDN MDXK
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*DPEDU �
3HPDWHUL PHPSUDNWHNNDQ DSOLNDVL RQOLQH XQWXN SHPEHODMDUDQ MDUDN MDXK

*DPEDU �
3HPDWHUL PHQ\DPSDLNDQ PDWHUL
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*DPEDU �
3DUD SHVHUWD SHODWLKDQ VDQJDW DQWXVLDV GDODP PHPDKDPL PDWHUL \DQJ

GLVDPSDLNDQ SHPDWHUL

*DPEDU �
3HVHUWD MXJD PHQFDWDW DSD \DQJ GLVDPSDLNDQ SHPDWHUL XQWXN QDQWLQ\D

GLSUDNWHNNDQ NH SHVHUWD GLGLN PDVLQJ�PDVLQJ JXUX GL ,VODPLF %RDUGLQJ 6FKRRO
$O�+DPUD 0DODQJ
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'LVNXVL

%HUGDVDUNDQ HYDOXDVL SHODNVDQDDQ GDQ KDVLO NHJLDWDQ GDSDW GLLGHQWLILNDVL IDNWRU

SHQGXNXQJ GDQ SHQJKDPEDW GDODP PHODNVDQDNDQ SURJUDP SHQJDEGLDQ SDGD

PDV\DUDNDW LQL� 6HFDUD JDULV EHVDU IDNWRU SHQGXNXQJ GDQ SHQJKDPEDW WHUVHEXW

DGDODK VHEDJDL EHULNXW ��� )DNWRU 3HQGXNXQJ� \DQJ WHUGLUL GDUL �D� $QWXVLDVPH SDUD

JXUX \DQJ FXNXS WLQJJL WHUKDGDS SHODWLKDQ SHPEHODMDUDQ MDUDN MDXK� �E� 'XNXQJDQ

NHSDOD VHNRODK ,VODPLF %RDUGLQJ 6FKRRO $O +DPUD \DQJ PHQ\DPEXW EDLN

SHODNVDQDDQ NHJLDWDQ SHODWLKDQ GDQ PHPEDQWX WLP SHQJDEGL PHQJRUJDQLVDVLNDQ

ZDNWX GDQ WHPSDW SHODNVDQDDQ NHJLDWDQ� �F� .HWHUVHGLDDQ GDQD SHQGXNXQJ GDUL

IDNXOWDV JXQD SHQ\HOHQJJDUDDQ NHJLDWDQ SHQJDEGLDQ SDGD PDV\DUDNDW LQL� ���

)DNWRU 3HQJKDPEDW� \DQJ WHUGLUL GDUL �D� *XUX SHVHUWD SHODWLKDQ PDVLK EDQ\DN \DQJ

EHOXP PHPLOLNL SHQJHWDKXDQ DZDO WHQWDQJ SHQJJXQDDQ DSOLNDVL SHPEHODMDUDQ MDUDN

MDXK� �E� .HWHUEDWDVDQ ZDNWX XQWXN SHODNVDQDDQ SHODWLKDQ VHKLQJJD EHEHUDSD

PDWHUL WLGDN GDSDW GLVDPSDLNDQ VHFDUD GHWLO� �F� 'D\D WDQJNDS SDUD SHVHUWD \DQJ

EHUYDULDVL� DGD \DQJ FHSDW QDPXQ MXJD DGD \DQJ ODPEDW VHKLQJJD ZDNWX \DQJ

GLJXQDNDQ NXUDQJ PDNVLPDO�

.HVLPSXODQ

3URJUDP SHQGDPSLQJDQ GDSDW GLVHOHQJJDUDNDQ GHQJDQ EDLN GDQ EHUMDODQ

GHQJDQ ODQFDU VHVXDL GHQJDQ UHQFDQD NHJLDWDQ \DQJ WHODK GLVXVXQ PHVNLSXQ EHOXP

VHPXD SHVHUWD SHQGDPSLQJDQ PHQJXDVDL GHQJDQ EDLN PDWHUL \DQJ GLVDPSDLNDQ�

.HJLDWDQ LQL PHQGDSDW VDPEXWDQ VDQJDW EDLN WHUEXNWL GHQJDQ NHDNWLIDQ SHVHUWD

PHQJLNXWL SHQGDPSLQJDQ GHQJDQ WLGDN PHQLQJJDONDQ WHPSDW VHEHOXP ZDNWX

SHODWLKDQ EHUDNKLU�

%HUWRODN GDUL SHPLNLUDQ EDKZD NDUDNWHULVWLN VXPEHUGD\D PDQXVLD \DQJ

KHQGDN GLSHUVLDSNDQ PDVD PHQGDWDQJ DGDODK VXPEHUGD\D PDQXVLD \DQJ EHUPXWX�

WHQWX VDMD PDVDODK SHQ\LDSDQ JXUX EHUSHQJDUXK WHUKDGDS NXDOLWDV GDQ SHUDQ JXUX

GDODP SURVHV SHQJHPEDQJDQ VHJHQDS SRWHQVL SHUVHUWD GLGLN�6HWLGDNQ\D SHUDQ

\DQJ GLWDPSLONDQ VHRUDQJ JXUX LWX OHELK PHQJDUDK NHSDGD NLQHUMD \DQJ OHELK
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SURIHVLRQDO�� \DQJ GLWDQGDL GHQJDQ SHQJXDVDDQ LOPX GDQ WHNQRORJL WHUVHEXW PHODOXL

SHQJHORODDQ NHJLDWDQ SHPEHODMDUDQ \DQJ PHQHNDQNDQ SHQJHPEDQJDQ DVSHN

NUHDWLILWDV GDQ NHUMD NHORPSRN �7LODDU�������

3HQJDNXDQ�$FNQRZOHGJHPHQWV

8FDSDQ WHULPDNDVLK NHSDGD /3�0 ,QVWLWXW 7HNQRORJL GDQ %LVQLV $VLD 0DODQJ

\DQJ WHODK PHPEDQWX GDODP SURVHV GDUL DZDO VDPSDL DNKLU SHODNVDQDDQ SHQJDEGLDQ

PDV\DUDNDW� 6HODLQ LWX XFDSDQ WHULPDNDVLK NHSDGD SLKDN VHNRODK ,VODPLF %RDUGLQJ

6FKRRO $O +DPUD 0DODQJ \DQJ WHODK PHQJLMLQNDQ 7LP SHQJDEGLDQ PHODNVDQDNDQ

VHPLQDU GDQ ZRUNVKRS�

'DIWDU 5HIHUHQVL

7LODDU� ������� 0DQDMHPHQ 3HQGLGLNDQ 1DVLRQDO� .DMLDQ 3HQGLGLNDQ 0DVD 'HSDQ�
%DQGXQJ� 37 5HPDMD 5RVGDNDU\D

6ODPHWR� ������� %HODMDU GDQ )DNWRU�IDNWRU \DQJ 0HPSHQJDUXKLQ\D� -DNDUWD� 5LQHND
&LSWD�

0XQLU�������� 3HPEHODMDUDQ -DUDN -DXK %HUEDVLV 7HNQRORJL ,QIRUPDVL GDQ
.RPXQLNDVL� 3HQHUELW $OIDEHWD

'ZL -DW\D +D\DQL ������� $QDOLVLV 'DWD� $VDO 8VXO 9LUXV &RURQD 0DVXN .H ,QGRQHVLD�


