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ùHNLO������� .RQGHQVHUGHQ�DWÕODQ�ÕVÕQÕQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ��
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ùHNLO������� .RQGHQVHUGHQ�DWÕODQ�ÕVÕQÕQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN��
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ùHNLO������� 6R÷XWPD�VX\X�GHELVLQLQ�IDUNOÕ�NRQGHQVHU�oÕNÕú�EDVÕQoODUÕQD��
ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�««««««� ���

ùHNLO������� 6R÷XWPD�VX\X�GHELVLQLQ�IDUNOÕ�EXKDU�GHELOHULQH�ED÷OÕ�RODUDN��
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�«««««««««««�� ���

ùHNLO������� 6R÷XWPD�VX\X�GHELVLQLQ�IDUNOÕ�VR÷XWPD�VX\X�oÕNÕú�VÕFDNOÕNODUÕQD��
ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�««««««�� ���
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ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�««««««�� ���

ùHNLO������� 7�UELQ�LúLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�ND]DQ�
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ùHNLO������� 7�UELQ�HNVHUML�YHULPLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ��
RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�««««««««���� ���

ùHNLO������� .D]DQ�WHUVLQLU�LúLQLQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN��
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�«««««««««««��� ���

ùHNLO������� .D]DQ�WHUVLQLU�LúLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN��
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�«««««««««««��� ���

�
ùHNLO������� .D]DQ�WHUVLQPH]OL÷LQLQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN��

ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�«««««««««««� ���
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ùHNLO������� %XKDU�HNVHUMLVLQLQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN��
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�«««««««««««� ���

ùHNLO������� �,VÕQÕQ�HNVHUMLVLQLQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN�ND]DQ�
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ùHNLO������� 6LVWHPLQ�WRSODP�WHUVLQPH]OL÷LQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�
�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL««««««� ���
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RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL�««««««««� ���
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VÕFDNOÕNODUÕQD�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL���� ���

ùHNLO������� 6LVWHPLQ�WRSODP�WHUVLQPH]OL÷LQLQ�IDUNOÕ�VR÷XWPD�VX\X�oÕNÕú�
VÕFDNOÕNODUÕQD�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL«� ���



[L��
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dL]HOJH����� )DUNOÕ�DNÕúNDQ�GHELOHUL�YH�NRQGHQVHU�EDVÕQoODUÕ\OD��
SRPSD�J�F��GH÷HUOHUL�««««««««««««««««� ���

dL]HOJH����� )DUNOÕ�VÕFDNOÕN�YH�DNÕúNDQ�GHELOHULQGH�ND]DQD�YHULOHQ��
ÕVÕ�GH÷HUOHUL�««««««««««««««««««««� ���

dL]HOJH����� .D]DQ�WHUVLQPH]OLN�GH÷HUOHUL�«««««««««««««�� ���
dL]HOJH����� 7�UELQ�J�F��GH÷HUOHUL�««««««««««««««««� ���
dL]HOJH����� .RQGHQVHU�WHUVLQPH]OLN�GH÷HUOHUL�«««««««««««��� ���



�

�� *ø5øù�

0RGHUQ�\DúDPÕQ�WHPHO�LKWL\DoODUÕQGDQ�ELULVL�GH�HQHUMLGLU��*�QO�N�\DúDPÕQ�LoHUVLQGH�
HQHUMLQLQ� NXOODQÕOPDGÕ÷Õ� KHUKDQJL� ELU� VDKD� \RNWXU�� *�Q�P�]GH� HQHUML� NXOODQÕPÕ�
WRSOXPODU� LoLQ� ELU� JHOLúPLúOLN� |Oo�V�G�U�� g]HOOLNOH� HOHNWULN� YH� ÕVÕ� HQHUMLVLQLQ�
KD\DWÕPÕ]GD� |QHPOL� ELU� \HUL� YDUGÕU�� 6ÕQÕUOÕ� GR÷DO� ND\QDNODUGDQ� HOGH� HGLOHQ� EX�
HQHUMLOHU�� WDOHS� DUWÕúÕQD� ED÷OÕ� RODUDN� GDKD� GH÷HUOL� KDOH� JHOPHNWHGLU�� %X� GR÷DO�
ND\QDNODUÕQ� GH÷HUOHQGLULOPHVLQGH� VRQ� NXOODQÕP� QRNWDVÕQGDNL� PDNLQH� YH\D� VLVWHP�
HOHPDQODUÕQÕQ� YHULPL� QH� NDGDU� |QHPOL� LVH� HOGH� HGLOLUNHQNL� HQHUML� G|Q�ú�POHUL� GH� R�
NDGDU�|QHPOLGLU��.XOODQÕODQ�\DNÕWÕQ� HQHUMLVLQLQ�� HOGH� HGLOPHN� LVWHQLOHQ�HQHUML� W�U�QH�
HQ \�NVHN� RUDQGD� G|Q�úW�U�OPHVL� LVWHQLU�� (QHUML� G|Q�ú�P�Q�Q� �� ���� ROPDVÕ�
P�PN�Q�GH÷LOGLU��dHYUH�IDNW|UOHUL�YH�G|Q�ú�P��JHUoHNOHúWLUHQ�VLVWHPOHULQ�YHULPOHUL�
G�ú�Q�OG�÷�QGH� \DNÕWÕQ� HQHUMLVLQLQ� WDPDPÕQÕQ� PHNDQLN� \D� GD� ÕVÕ� HQHUMLVLQH�
G|Q�úW�U�OPHVL� LPNkQVÕ]GÕU�� %X� GXUXPGD� \DNÕWWDQ� HOGH� HGLOHELOHFHN� PDNVLPXP�
HQHUML��HNVHUML��VÕQÕUOÕGÕU��%�W�Q�HQHUML�G|Q�ú�POHUL�WHUVLQPH]OLNOHULQ�VHEHS�ROGX÷X�EX�
VÕQÕUODU�GkKLOLQGH�JHUoHNOHúPHNWHGLU���
�
(QHUML� �UHWLP� VLVWHPOHULQLQ� YH� EX� VLVWHPOHUL� ROXúWXUDQ� NRPSRQHQWOHULQ� EX� VÕQÕUODUD�
J|UH�GH÷HUOHQGLULOPHVL�\DSÕOPDOÕGÕU��%X�úHNLOGH�\DSÕODQ�DQDOL]�\|QWHPL�HNVHUML�DQDOL]L�
RODUDN� DGODQGÕUÕOPÕúWÕU�� (NVHUML� DQDOL]L� LOH� VLVWHP� \D� GD� NRPSRQHQWOHULQ� HNVHUML�
ER]XQXPX�\D�GD�HNVHUML�ND\EÕQGDQ�ND\QDNODQDQ�WHUVLQPH]OLNOHULQ�PLNWDUÕ�YH�\HUOHUL�
WHVSLW�HGLOLU��%HQ]HU�VLVWHPOHU�NDUúÕODúWÕUÕOÕUNHQ�HQHUML�\|Q�QGHQ�NDUúÕODúWÕUPD�\HWHUOL�
ROPD\DFDNWÕU�� d�QN�� HQHUML� DQDOL]LQGH�� oHYUH� IDNW|UOHUL� WDPDPHQ� J|]� DUGÕ�
HGLOPHNWHGLU�� 2\VD� VLVWHPLQ� HWNLOHúLPGH� ROGX÷X� oHYUH�� oDOÕúPD� úDUWODUÕQÕ�
GH÷LúWLUPHNWHGLU�� %X� VHEHSOH� HNVHUML� DQDOL]L� VRQXFXQGD� HOGH� HGLOHQ� HNVHUML� YHULPL�
\|Q�QGHQ� VLVWHPOHULQ� NDUúÕODúWÕUÕOPDVÕ� GDKD� X\JXQ� RODFDNWÕU�� (NVHUML� DQDOL]LQGH�
VLVWHP� YHULPLQLQ� DUWÕUÕOPDVÕ� KHGHIOHQLU�� (NVHUML� YHULPLQLQ� DUWÕUÕODELOPHVL� LoLQ�
WHUVLQPH]OLNOHULQ� D]DOWÕOPDVÕ� JHUHNPHNWHGLU�� $QDOL]� QHWLFHVLQGH� EHOLUOHQHQ�
WHUVLQPH]OLNOHULQ� D]DOWÕODELOPHVL� LoLQ� DOÕQDELOHFHN� WHGELUOHU� EHOLUOHQLU�� %X� WHGELUOHU�
oHUoHYHVLQGH�YHULP�P�PN�Q�RODQ�HQ�\�NVHN�GH÷HUH�oÕNDUWÕOÕU��
�



�

(QHUML� NXOODQÕPÕQGD� ELULP� IL\DW� ROGXNoD� |QHPOLGLU�� )L\DWÕ� EHOLUOH\HQ� HQ� |QHPOL�
IDNW|UOHU��UHWLP�WHVLVL�YH�NXOODQÕODQ�\DNÕWWÕU��hUHWLP�WHVLVLQLQ�YHULPL�QH�NDGDU�\�NVHN�
ROXUVD�NXOODQÕODQ�\DNÕWWDQ�R�NDGDU�oRN�HQHUML��UHWLOHELOLU��'ROD\ÕVÕ\OD�HQHUMLQLQ�ELULP�
PDOL\HWL� GH� R� NDGDU� D]DOWÕODELOLU�� (NVHUML� DQDOL]L� VD\HVLQGH� VLVWHPGHNL�
WHUVLQPH]OLNOHULQ� \HUOHUL� EHOLUOHQLS� EXQODUÕQ� D]DOWÕOPDVÕ� LOH� YHULPL� DUWWÕUPDN�
P�PN�QG�U��6LVWHPH�LODYH�HGLOHFHN�\HQL�HOHPDQODU�\D�GD�PHYFXW�HOHPDQODUÕQ�HNVHUML�
YHULPOHUL�DUWWÕUÕODUDN�VLVWHPLQ�YHULPL�DUWÕUÕODELOLU��)DNDW�EX�LODYH��VLVWHP�HOHPDQODUÕQÕQ�
YH\D� PRGLIL\H� HGLOHQ� NRPSRQHQWOHULQ� ELU� PDOL\HWL� YDUGÕU�� %X� GD� ELULP� HQHUML�
PDOL\HWLQL�HWNLOHU��
�
%LULP� �U�Q� PDOL\HWL� DUWÕUPD\DFDN� YH\D� D]DOWDFDN� WHGELUOHU� DOÕQPDOÕGÕU�� %X� úHNLOGH�
EHONL� PDNVLPXP� HNVHUML� YHULPL� VD÷ODQDPD]� DPD� KHP� YHULPLQ� P�PN�Q� RODQ� HQ�
\�NVHN� GH÷HUL�� KHP� GH� PDOL\HWLQ� P�PN�Q� RODQ� HQ� HQ� G�ú�N� GH÷HUL� EHOLUOHQLU�� %X�
DQDOL]�\|QWHPL�GH�WHUPRHNRQRPLN�DQDOL]�RODUDN�DGODQGÕUÕOPÕúWÕU��
�
%X�oDOÕúPDGD�HQ�EDVLW�HQHUML��UHWLP�WHVLVL�RODUDN�EDVLW�EXKDU�VDQWUDOL�WHVLVL�DOÕQPÕúWÕU��
.D]DQGD�\DNÕODQ�\DNÕWÕQ�VX\D�DNWDUÕPÕ�YH�VX\XQ�NÕ]JÕQ�EXKDU�KDOLQGH�W�UELQH�JLUHUHN�
J�o� HOGH� HGLOLúL� KHVDSODQPÕúWÕU�� gQFH� WHVLVH� WHUPRGLQDPL÷LQ� ELULQFL� NDQXQX�� GDKD�
VRQUD� WHUPRGLQDPL÷LQ� LNLQFL� NDQXQX� X\JXODQDUDN� HNVHUMLOHU� YH� WHUVLQPH]OLNOHU�
KHVDSODQPÕúWÕU�� %LULQFL� NDQXQ� DQDOL]LQGH� SRPSD� J�F��� SRPSD� YHULPL�� W�UELQ� J�F���
W�UELQ� YHULPL�� GH÷LúLN� VÕFDNOÕNODUGD� YH� DNÕúNDQ� GHELOHULQGH� ND]DQD� YHULOHQ� ÕVÕ� YH�
NRQGHQVHUGHQ� DWÕODQ� ÕVÕ� KHVDSODPÕúWÕU�� øNLQFL� NDQXQ� DQDOL]LQGH� LVH� IDUNOÕ� ND]DQ�
VÕFDNOÕNODUÕQGD� YH� DNÕúNDQ� GHELOHULQGH�� ND]DQ� WHUVLQPH]OL÷L�� W�UELQ� WHUVLQPH]OL÷L� YH�
IDUNOÕ�VR÷XWPD�VX\X�GHELOHULQGH�NRQGHQVHU�WHUVLQPH]OL÷L�KHVDSODQPÕúWÕU��%�W�Q�WHVLV�
HOHPDQODUÕQD�WHUPRHNRQRPLN�DQDOL]�X\JXODQPÕúWÕU��'DKD�VRQUDNL�DúDPDODUGD��\DSÕODQ�
KHVDSODPDODUÕQ�VRQXoODUÕ�JUDILNOHU�KDOLQGH�YHULOPLúWLU����
�
%XKDU� VDQWUDOL� J�o� �UHWLP� WHVLVLQGH�� E�W�Q� KHVDSODPDODUGDQ� VRQUD� VLVWHP�
PRGHOOHPHVL� LoLQ� 0$7/$%� SURJUDPÕ� NXOODQÕODUDN� PRGHOOHPH� \DSÕOPÕúWÕU�� 0DWODE�
SURJUDPÕQGD� HQWDOSLOHU�� HQWURSLOHU�� HNVHUMLOHU� YH� WHUVLQPH]OLNOHU� KHVDSODQDFDNWÕU��
'DKD�VRQUD�EXOXQDQ�JHUoHN�VRQXoODUOD�NDUúÕODúWÕUPD�\DSÕOPÕúWÕU���
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�
'LQoHU� YH� 0XVOLP� �������� DUD� NÕ]GÕUPDOÕ� EXKDU� W�UELQ� VDQWUDOLQL� PRGHOOH\LS��
WHUPRGLQDPLN� DQDOL]LQL� \DSPÕúODUGÕU�� %X� DPDoOD� VDQWUDOH� WHUPRGLQDPL÷LQ� ELULQFL�
NDQXQ�YH�LNLQFL�NDQXQ�DQDOL]OHULQL�X\JXODPÕúODUGÕU��gQFHOLNOL�RODUDN�VLVWHPH�DLW�E�W�Q�
HOHPDQODU� LoLQ�HQHUML��N�WOH�YH�HNVHUML�GHQJH�GHQNOHPOHULQL�\D]DUDN��HOHPDQODUÕQ� ÕVÕO�
LKWL\DoODUÕQÕ��Lú�oÕNWÕODUÕQÕ��HNVHUML�ND\ÕSODUÕQÕ�YH�WHUVLQPH]OLNOHULQL�WHVSLW�HWPLúOHUGLU��
+HVDSODPDODUÕ� \DSDUNHQ� ND]DQ� VÕFDNOÕ÷Õ� YH� EDVÕQFÕ�� DUD� EXKDU� PLNWDUÕ� YH� QHW� LúL�
SDUDPHWUH�RODUDN�DOPÕú�����±�����& YH���±���03D�DUDOÕ÷ÕQGD�����IDUNOÕ�GXUXP�LoLQ�
HQHUML� HNVHUML� YHULP� GH÷LúLPOHULQL� LQFHOHPLúOHUGLU�� %X� LQFHOHPHOHUGH�� GL÷HU�
WHUPRGLQDPLN� |]HOOLNOHU� *KD]ODQ� WHUPLN� VDQWUDOLQH� DLWWLU�� %X� oDOÕúPDGD� W�UELQ� YH�
SRPSD�YHULPOHUL������DOÕQPÕúWÕU��<DSÕODQ�LQFHOHPHOHUGH��oHúLWOL�EDVÕQo�GH÷HUOHULQGH�
HNVHUML�YHULPLQL�HQHUML�YHULPLQGHQ�GDKD�\�NVHN�ROGX÷X��PDNVLPXP�HNVHUML�YH�HQHUML�
YHULPOHULQLQ� ��� 03D� EDVÕQFÕQGD� ROGX÷X�� oHNLOHQ� DUD� EXKDUOD� HNVHUML� YHULPLQLQ�
G�úW�÷��� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� HNVHUML� ER]XQXPXQXQ�� ND]DQ� EDVÕQo� DUWÕúÕQÕQ�
HNVHUMLGHNL� ER]XQXPX� oRN� HWNLOHPHGL÷L� J|U�OP�úW�U�� dDOÕúPDQÕQ� VRQXFX� RODUDN��
KHVDSODPDODUOD� HOGH� HGLOHQ� GH÷HUOHU� LOH� *KD]ODQ� VDQWUDOLQGHQ� HOGH� HGLOHQ� JHUoHN�
GH÷HUOHULQ� NDUúÕODúWÕUÕOÕS�� SDUDOHOOLN� ROGX÷X� WHVSLW� HGLOPLú� YH� PHYFXW� VDQWUDOOHULQ�
GH÷HUOHQGLULOPHVLQGH�EX�PRGHOLQ�X\JXQ�ROGX÷X�EHOLUWLOPLúWLU��dDOÕúPD��VDGHFH�HQHUML�
YH HNVHUML�HNVHUML�DQDOL]LQL�LoHUPHNWHGLU��%X�oHUoHYHGH�RSWLPXP�GL]D\Q�NULWHUOHULQLQ�
WHVSLWLQL� DoÕNODPDNWDGÕU�� )DNDW� PDOL\HW� IDNW|U�� WDPDPHQ� J|]� DUGÕ� HGLOPLúWLU�� 2\VD�
VLVWHPLQ� WHUPRHNRQRPLN� DQDOL]LQLQ� \DSÕOPDPDVÕ�� EXQXQOD� ELUOLNWH� HNVHUML� YHULPLQL�
PDNVLPXP� \DSDQ� GH÷HUOHULQ� YH� oHNLOHQ� DUD� EXKDUÕQ� PDOL\HWLQLQ� QDVÕO� GH÷LúWL÷LQLQ�
J|]OHPOHQPHPHVL�oDOÕúPDGD�HNVLNOLN�ROXúWXUPDNWDGÕU��
�
+DUORFN�YG����������NDSDOÕ�VLVWHPOHULQ�WHUPLN�YHULPLQLQ��HOGH�HGLOHQ�QHW�LúLQ�YHULOHQ�
ÕVÕ\D� RUDQÕ� ROGX÷XQX�� DoÕN� oHYULPOHUGH� LVH� HOGH� HGLOHQ� QHW� LúLQ� LGHDO� úDUWODUGD� HOGH�
HGLOHELOHFHN� WHUVLQLU� LúH� RUDQÕ� ROGX÷XQD� LúDUHW� HWPLúOHUGLU�� %X� WDQÕPGDQ� KDUHNHWOH�
OLWHUDW�UGH� WHUPLN� VDQWUDOOHU� LoLQ� �o� D\UÕ� YHULP� LIDGHVL� ROGX÷XQX� EHOLUWPLúOHUGLU��
%LULQFLVLQGH�VLVWHPH�\DNÕW�YH�KDYDQÕQ�JLULS��HJ]R]�JD]ODUÕQÕQ�NDUÕúPÕú�RODUDN�oÕNWÕ÷Õ�
NDEXO��LOH�WHUVLQLU�LúLQ�\DNÕWÕQ�HNVHUMLVL�LOH�HJ]R]�JD]ODUÕQÕQ�IDUNÕ��LNLQFLVLQGH�JLUHQOHU�



�

D\QÕ� DPD� oÕNDQODUÕQ� NDUÕúPDPÕú� ROGX÷X� NDEXO�� LOH� WHUVLQLU� LúL� \DNÕWÕQ� HNVHUMLVL��
�o�QF�V�QGH� LVH� JLUHQOHU� YH� oÕNDQODU� NDUÕúPDPÕú� ROPD� GXUXPXQGD� WHUVLQLU� QHW� LúL�
JLUHQOHU� LOH� oÕNDQODUÕQ� *LEEV� IRQNVL\RQX� IDUNÕ� RODUDN� WDQÕPODQPÕúWÕU�� %X� �o� YHULP�
ELUELULQH� \DNÕQ� ROPDNOD� ELUOLNWH� IDUNOÕ� ROGX÷XQX� *HQHUDO� (OHNWULN� /0������
:HVWLQJKRXVH�5ROOV�-R\FH�:5���YH�$%%�*7���NRPELQH�oHYULP�WHVLVOHUL��]HULQGH�
KHVDSOD\DUDN� J|VWHUPLúOHUGLU�� (OGH� HWWLNOHUL� QHWLFHOHUGH� ELULQFL� YH� �o�QF�� YHULP�
LIDGHOHULQLQ� LNLQFLVLQGHQ� E�\�N� ROGX÷XQX�� ELULQFL� YHULP� LIDGHVLQLQ� GDKD� JHUoHNoL�
ROGX÷XQX� EHOLUWPLúOHUGLU�� $\UÕFD� WHVLVLQ� SHUIRUPDQVÕQÕQ� GL]D\Q� SDUDPHWUHOHUL� LOH�
GH÷LúWL÷LQL�� GH÷LúLN� WLS� WHVLVOHULQ� SHUIRUPDQVODUÕQÕQ� NDUúÕODúWÕUÕOPDVÕQGD� \DNÕWÕQ�
HNVHUMLVLQLQ�|QHPOL�ROGX÷XQX�LIDGH�HWPLúOHUGLU��
�
(O�0DVUL���������HNVHUML�DQDOL]LQLQ�EXKDU�oHYULP�GL]D\Q�YH�RSWLPL]DV\RQXQGD�|QHPOL�
ELU�\|QWHP�ROGX÷XQX�EHOLUWHUHN�EXKDU� W�UELQ�JUXEXQD�HNVHUML�DQDOL]LQL�X\JXODPÕúWÕU��
.RPSRQHWOHUH�N�WOH�� HQHUML�YH�EXQODUD�ED÷OÕ� HNVHUML�GHQJH�GHQNOHPOHULQL�X\JXODPÕú�
YH HNVHUML� YHULPOHULQL� oÕNDUWPÕúWÕU�� <DQPD� VRQXFX� VÕFDNOÕN� GH÷LúLPL\OH� QHW� Lú� YH�
HNVHUML� GH÷LúLPOHULQL� LQFHOH\HUHN� KHU� ELU� ELOHúHQGHNL� HNVHUML� ER]XQXPODUÕQÕ� YH�
ND\ÕSODUÕQÕ��EDVÕQo�RUDQÕ�LOH�QHW�Lú�DUDVÕQGD�GD�D\QÕ�LOLúNL\L�J|VWHUPLúWLU��3RPSD�EDVÕQo�
RUDQÕ� YH� SRPSD� JLULú� VÕFDNOÕ÷ÕQÕQ� QHW� Lú� �]HULQGHNL� HWNLVLQL� YH� E�W�Q� EDVDPDNODUÕQ�
\DQPD� VRQX� VÕFDNOÕ÷Õ� �ND]DQ� oÕNÕú� VÕFDNOÕ÷Õ�� YH� HNVHUML� YHULPLQH� HWNLOHULQL�
LQFHOHPLúWLU��%|\OHFH�HNVHUML�DQDOL]LQLQ�HQHUML�DQDOL]L�NDGDU�NXOODQÕODELOLU�ELU�\|QWHP�
ROGX÷XQX�� \DQPD� WHUVLQPH]OLNOHULQLQ� ELU� PRGHO� ROXúWXUXODUDN� GHWD\OÕ� ELU� úHNLOGH�
KHVDSODQDELOHFH÷LQL�� W�UELQ� JLULú� VÕFDNOÕ÷Õ� DUWÕúÕQÕQ� ND]DQGDNL� HNVHUML� ER]XQXPXQX�
D]DOWPDVÕQD�NDUúÕQ�W�UELQGH�VR÷XWPD�ND\EÕQÕQ�HNVHUML�ER]XQXPXQXQ�DUWPDVÕQD�QHGHQ�
ROGX÷XQX��DPD�oHYULP�YHULPLQL�DUWÕUGÕ÷ÕQÕ�HNVHUML�DQDOL]L�LOH�DoÕNODPÕúWÕU��
�
&KLQ�YH�(O�0DVUL���������JD]�W�UELQ�JUXEXQXQ�oÕNÕúÕQD�LODYH�HGLOHQ�oLIW�EDVÕQoOÕ�EXKDU�
W�UELQ� VDQWUDOLQH� HNVHUML� DQDOL]L� \DSPÕúODUGÕU�� $QDOL]� QHWLFHVLQGH� EXKDU� W�UELQL�
SDUDPHWUHOHULQL�JD]�W�UELQL�HJ]R]�JD]�VÕFDNOÕ÷ÕQÕQ�IRQNVL\RQX�RODUDN�\D]ÕS�RSWLPXP�
úDUWODUÕ� WHVSLW� HWPLúOHUGLU�� 'DKD� VRQUD� WHN� EDVÕQoOÕ� W�UELQ� LOH� RSWLPL]H� HGLOPLú� oLIW�
EDVÕQoOÕ� W�UELQL� NDUúÕODúWÕUPÕúODU� YH� J�oWH� �� �¶O�N� ELU� DUWÕú� HJ]R]� JD]ÕQGDQ� ÕVÕ�
WUDQVIHULQGHNL� WHUVLQPH]OLNOHUGH� �� ��� LOH� ��� DUDVÕQGD� D]DOPD� ROGX÷XQX�



�

EHOLUWPLúOHUGLU��ho�EDVDPDNOÕ�VLVWHPOH�WHUVLQPH]OLNOHULQ�GDKD�D]DOWÕODELOHFH÷LQL�LIDGH�
HWPLúOHUGLU�� dDOÕúPDGD� HNRQRPLN� DQDOL]� \DSÕOPDPÕú�� WHUPRHNRQRPLN� DoÕGDQ�
GH÷HUOHQGLULOPHGL÷L� LoLQ� �U�Q� PDOL\HWOHULQGHNL� GH÷LúLP� KDNNÕQGD� ELOJL�
EXOXQPDPDNWDGÕU��
�
'HUEHQWOL� �������� ELOHúLN� ÕVÕ� J�o� �UHWLPLQGH� NXOODQÕODQ� DUD� EXKDU� DOPDOÕ�
\R÷XúWXUXFXOX�YH�NDUúÕ�EDVÕQoOÕ�oHYULPOH�oDOÕúDQ�VDQWUDOOHUH�HQHUML�YH�HNVHUML�DQDOL]L�
X\JXODPÕúWÕU�� dHYULPOHULQ� WHUPRGLQDPLN� PRGHOLQL� ROXúWXUDUDN� GH÷LúLN� W�UELQ� JLULú�
KDOOHUL�YH� ÕVÕ�\�NOHUL� LoLQ� ÕVÕ�YH�HOHNWULN��UHWLPOHUL� LOH�oHYULPOHUGHNL� WHUVLQPH]OLNOHUL�
KHVDSODPÕúWÕU��$UD� EXKDU� DOPDOÕ� UDQNLQ� oHYULPLQGH� NÕVPL� ÕVÕ� \�NOHULQGH� HOGH� HGLOHQ�
HOHNWULN�HQHUMLVLQLQ�DUWPDNWD��ÕVÕQÕQ�GH÷LúPHPHNWH��J�o�ÕVÕ�RUDQÕQÕQ�KÕ]OD�\�NVHOPHNWH�
ROGX÷XQX� J|VWHUPLúWLU�� .DUúÕ� EDVÕQoOÕGD� LVH� J�o� ÕVÕ� RUDQÕ�� NÕVPL� ÕVÕ� \�NOHULQGH� WDP�
\�NH�RUDQOD�GDKD�D]�GH÷LúPHNWH�� HQ�\�NVHN� ÕVÕ�YH�HOHNWULN�HOGH�HGLOPHVLQLQ� WDP� ÕVÕ�
\�N�QGH�JHUoHNOHúPHNWH�ROGX÷XQX�EHOLUWPLúWLU��$\UÕFD�ELOHúHQOHULQ�DQHUML�ND\ÕSODUÕQÕ�
oÕNDUWDUDN��HQ�\�NVHN�WHUVLQPH]OL÷LQ�ND]DQGD�ROGX÷XQX�LIDGH�HWPLúWLU�����
�
-RQVWRQ�YG����������$PHULND¶GDNL�:HVW�3RLQW�DVNHUL�E|OJHVLQGH�KHP�HOHNWULN�KHP�GH�
E|OJHVHO� ÕVÕWPD� LKWL\DFÕQÕ� NDUúÕOD\DQ� UDQNLQ� oHYULPOL� WHUPLN� VDQWUDOH� HNVHUML� DQDOL]L�
X\JXODPÕúODUGÕU�� 6DQWUDO� ELOHúHQOHULQL� D\UÕ� D\UÕ� ELULFL� YH� LNLQFL� NDQXQ� YHULPOHULQL�
\D]DUDN�� PHYVLPOHUH� ED÷OÕ� RODUDN� ÕVÕ� WDOHELQH� J|UH� GDYUDQÕúODUÕQÕ� LQFHOHPLúOHUGLU��
2OGXNoD�HVNL�ROGX÷XQX�EHOLUWWLNOHUL�WHVLVWH�\DSÕODFDN�\HQLOHúWLUPH�LúOHPOHULQGH�HQHUML�
YH HNVHUML� DoÕVÕQGDQ� KDQJL� NRPSRQHQWOHULQ� �]HULQGH� GXUXOPDVÕ� JHUHNWL÷LQL� WHVSLW�
HGHUHN�RSWLPL]DV\RQ�\DSPÕúODUGÕU��
�
9DOHUR� YG�� �������� PDOL\HW� LOH� LOJLOL� WHPHO� SUREOHPLQ� VLVWHPLQ� OLPLWOHULQLQ�
EHOLUOHQPHVL� LOH� LOJLOL� ROGX÷XQX�� VLVWHPLQ� DOW� VLVWHPOHUH� SDUoDODQGÕ÷ÕQGD� E�W�Q�
DNÕúODUD� DLW� PDOL\HW� GH÷HUOHULQLQ� HOGH� HGLOPHVL� JHUHNWL÷LQL� YH� EXQXQ� oRN� ]RU�
ROGX÷XQX��VLVWHPH�ELU�E�W�Q�RODUDN�HOH�DOPDQÕQ�LVH�JHUoHNoL�ELU�\DNODúÕP�ROPDGÕ÷ÕQÕ�
EHOLUWPLúOHUGLU��%LUoRN�\D]DUÕQ�EX�]RUOX÷X�LNLQFL�NDQXQ�DQDOL]L�LOH�DúPD\D�oDOÕúWÕ÷ÕQÕ��
R\VD�LNLQFL�NDQXQ�EXQXQOD�LOJLOL�ELOJLOHUL�LoHUPHGL÷LQL�EHOLUWHUHN��NHQGL�)�3�5��\DNÕW�
�U�Q�DWÕN��KLSRWH]OHULQLQ�PDOL\HW�KHVDEÕQGD�GDKD�JHUoHNoL�ROGX÷XQX�LIDGH�HWPLúOHUGLU��



�

%|\OHFH� WHUPRGLQDPL÷H�HNVHUML�PDOL\HWL� NDYUDPÕQÕ�ND]DQGÕUPÕúODUGÕU��%X�KLSRWH]GH�
VLVWHPH�JLUHQ�E�W�Q�HNVHUMLOHU�\DNÕW��VLVWHPGHQ�oÕNDQ�E�W�Q�HNVHUMLOHU�LVH��U�Q�RODUDN�
WDQÕPODQPDNWDGÕU��%�W�Q�DNÕú�QRNWDODUÕQD�DLW�JLUHQ�oÕNDQ�HNVHUMLOHUL�����YH����RODUDN��
\D]ÕS� ELU� PDWULV� HOGH� HWPLúOHUGLU�� %LUGHQ� oRN� VLVWHP� HOHPDQÕ� YDUVD�� ELUELULQL� WDNLS�
HGHQ� VLVWHP� HOHPDQODUÕQGD� ELULQLQ� oÕNWÕVÕ� \DQL� �U�Q�� GL÷HULQLQ� \DNÕWÕ� RODUDN�
\D]PÕúODUGÕU�� E|\OHFH� KHU� ELU� HOHPDQD� DLW� )�3� PDWULVLQL� \D]PÕúODUGÕU�� 6LVWHPGHNL�
DNÕúNDQ�D\QÕ�LVH�ELULP�HNVHUML�PDOL\HWLQLQ�HúLW�RODFD÷ÕQÕ�EHOLUWHUHN��HNVHUML�GH÷HUOHULQH�
ED÷OÕ� ELULP� HNVHUML�PDOL\HWL� LIDGHOHULQL� OLQHHU� GHQNOHP� VLVWHPL� RODUDN� o|]P�úOHUGLU��
%|\OHFH�DNÕúÕQ�KHU�ELU�QRNWDVÕQD�DLW�ELULP�HNVHUML�PDOL\HWOHULQL�KHVDSODPÕúODUGÕU��%X�
KHVDS� VLVWHPLQL� UDQNLQ� oHYULPL� LOH� oDOÕúDQ� WHUPLN� VDQWUDOH� X\JXODPÕúODU�� E�W�Q�
QRNWDODUD�DLW�HNVHUML�PDOL\HW�GH÷HUOHULQL�ELU�WDEOR�KDOLQGH�YHUPLúOHUGLU��$\UÕFD�WHUPLN�
VDQWUDOGHNL�ND]DQÕ�ELU�DOW� VLVWHP�KDOLQH�JHWLULS��HNVHUML�PDOL\HWLQL� LQFHOHPLúOHU��GDKD�
VRQUD�E�W�Q�VDQWUDOL�ELUOHúWLULS�ELU�E�W�Q�RODUDN�PDOL\HWOHUL�EXOPXúODUGÕU��+HVDSODQDQ�
PDOL\HWOHULQ�ELUELULQH�oRN�\DNÕQ�ROGX÷XQX��E|\OHFH�NHQGL�KLSRWH]OHULQLQ�JHQHO�EDNÕúWD�
GD DOW�VLVWHPOHUH�D\ÕUÕS�GHWD\OÕ�ELU�LQFHOHPHGH�GH�NXOODQÕODELOHFH÷LQL�LIDGH�HWPLúOHUGLU��
(NVHUML� PDOL\HWL� NDYUDPÕQÕQ� RUWD\D� DWÕOGÕ÷Õ� EX� LON� oDOÕúPD� oRN� JHQHO� ELU� \DNODúÕP�
VXQPDNWD��HNRQRPLN�SDUDPHWUHOHU�J|]�DUGÕ�HGLOGL÷L�LoLQ�VLVWHP�HOHPDQODUÕQÕQ�\DWÕUÕP��
LúOHWPH�YH�EDNÕP�JLEL�PDOL\HWOHULQLQ�EX�KHVDS�WDU]ÕQGD�QDVÕO�NXOODQÕODELOHFH÷L�YH��U�Q�
PDOL\HWLQL�QDVÕO�HWNLOH\HFH÷L�KDNNÕQGD�ELU�ELOJL�LoHUPHPHNWHGLU��
�
9DOHUR� YG�� �������� WHUPRHNRQRPLN� PDOL\HWLQ� EHOLUOHQPHVLQGH� HNVHUML� PDOL\HWL�
PHWRGXQXQ� NXOODQÕODELOHFH÷LQL� EHOLUWHUHN�� EX� PHWRGX� DoÕNODPÕúODU� YH� NULWL÷LQL�
\DSPÕúODUGÕU�� (NVHUML�PDOL\HWLQL� YH� EX�PDOL\HW� LoLQ� JHUHNOL� RODQ� HNVHUML� DNÕúÕQÕ� D\UÕ�
D\UÕ� PDWULV� RODUDN� WDQÕPOD\ÕS�� EX� LNL� PDWULVLQ� oDUSÕPÕQÕQ� GHQJH� KDOLQGH� VÕIÕUD� HúLW�
RODFD÷ÕQÕ�LIDGH�HWPLúOHUGLU��+HU�DNÕú�LoLQ�\DNÕW�YH��U�Q�PDWULVOHULQLQ�IDUNÕ�LOH�HNVHUML�
ER]XQXPXQX� HOGH� HWPLúOHU� YH� ND\ÕSODUÕQ� VÕIÕU� DOÕQGÕ÷ÕQÕ� EHOLUWPLúOHUGLU�� $NÕúÕQ�
PH\GDQD� JHOHELOPHVL� LoLQ� JHUHNHQ� SDUDVDO� GH÷HUH� WHUPRHNRQRPLN� PDOL\HW�� EXQXQ�
ELULP�*-� LoLQ�ELULP� WHUPRHNRQRPLN�PDOL\HW�� DNÕúWD� ELULP�HNVHUML� �UHWLP�PDOL\HWLQH�
ELULP�HNVHUML�PDOL\HWL�YH���*-�HNVHUML�LoLQ�JHUHNOL�PDOL\HWH�GH��ELULP�WHUPRHNRQRPLN�
PDOL\HW� LOH� ELULP� HNVHUML� PDOL\HWLQLQ� oDUSÕPÕQD�� WHUPRHNRQRPLN� PDOL\HW�
WDQÕPODPDODUÕQÕ� \DSPÕúODUGÕU�� hU�QOHULQ� WHUPRHNRQRPLN� PDOL\HWOHULQLQ�� \DNÕWÕQ�



�

WHUPRHNRQRPLN�PDOL\HWL�LOH�DPRUWLVPDQ�LúOHWPH�EDNÕP�YH�GL÷HU�PDOL\HWOHULQ�WRSODPÕ�
ROGX÷XQX�EHOLUWHUHN��EXUDGDQ��U�Q�Q�ELULP�HNVHUML�PDOL\HWL� LOH�\DNÕWÕQ�ELULP�HNVHUML�
PDOL\HWLQH� JHoPLúOHUGLU�� %XQODUÕ� DUDVÕQGDNL� IDUNÕQ� VDGHFH� NRPSRQHQW� PDOL\HWLQLQ�
GH÷LO�� D\QÕ� ]DPDQGD� HNVHUML� ER]XQXPXQGD� IRQNVL\RQX� ROGX÷XQX� YH� ER]XQXPXQ�
PDOL\HWLQLQ� \DNÕWÕQ�PDOL\HWL� FLQVLQGHQ� \D]ÕODELOHFH÷LQL� LIDGH� HWPLúOHUGLU��$\UÕFD� ���
0:¶OÕN� ELU� UDQNLQ� oHYULPOL� WHUPLN� VDQWUDO� �]HULQGHNL� X\JXODPDODUÕ� WDEOR� KDOLQGH�
YHUPLúOHUGLU�� dDOÕúPDGD� VDGHFH� ELULP� HNVHUML� PDOL\HWLQLQ� QDVÕO� KHVDSODQDELOHFH÷LQH�
GDLU�PHWRW�DQODWÕOPDNWD��HNVHUML�PDOL\HWLQL�PLQLPL]H�HGHFHN�úHNLOGH�RSWLPL]DV\RQXQ�
QDVÕO�\DSÕODELOHFH÷L�KDNNÕQGD�ELOJL�EXOXQPDNWDGÕU��
�
9DOHUR� YG�� �������� WHUPLN� VLVWHPOHULQ� RSWLPL]DV\RQX� YH� HQHUML� WDVDUUXIX� LOH�
HNVHUMRHNRQRPL�YH�WHUPRHNRQRPL�DUDVÕQGDNL�LOLúNL\L�L]DK�HWPHN�LoLQ�|QFHOLNOL�RODUDN�
\DNÕW� LOH� HNVHUML� ER]XQXPX� YH� �U�Q�PDOL\HWL� \DWÕUÕP�PDOL\HWL� LOH� HNVHUML� ER]XQXPX�
DUDVÕQGDNL� LOLúNLQLQ� EHOLUOHQPHVL� JHUHNWL÷LQL� LIDGH� HWPLúOHUGLU�� %X� DPDoOD� WDVDUUXI�
\DWÕUÕP� NDQXQXQX� RUWD\D� DWDUDN�� \DWÕUÕPÕQ� \DNÕW� PDOL\HWLQL� QDVÕO� HWNLOHGL÷LQL� WHVSLW�
HWPLúOHUGLU��<DNÕWÕQ�HNVHUMLVL�LOH��U�Q�Q�HNVHUMLVL�DVÕQGDNL�IDUNÕQ�HNVHUML�ER]XQXPXQD�
HúLW� ROGX÷XQX� YH� \DNÕWÕQ� HNVHUML� PDOL\HWL� LOH� �U�Q�Q� HNVHUML� PDOL\HWLQLQ� HúLW�
ROPDVÕQGDQ�KDUHNHWOH��ELULP�HNVHUML�PDOL\HW�IDUNÕQÕQ�VDGHFH�WHUPRGLQDPLN�IDNW|UOHUH�
ED÷OÕ� ROGX÷XQX� J|VWHUPLúOHUGLU�� 6DELW� �U�Q� HNVHUML� LoLQ� \DNÕWÕQ� HNVHUMLVLQLQ�
PLQLPL]DV\RQXQ� JHUHNOLOL÷LQL�� EXQXQGD� VLVWHPLQ� HQHUML� YHULPLQL� DUWÕUÕFÕ� \DWÕUÕPODUOD�
ER]XQXPXQ� D]DOWÕOPDVÕ\OD� P�PN�Q� RODFD÷ÕQÕ� EHOLUWPLúOHUGLU�� (QHUML� WDVDUUXIX� LOH�
\DWÕUÕP�DUDVÕQGD�ELU�ED÷ÕQWÕ�HOGH�HGHUHN��EXQD�WDVDUUXI�\DWÕUÕP�NDQXQX�GHPHNWH�YH�EX�
ED÷ÕQWÕ�\DUGÕPÕ\OD�WDVDUUXIXQ�EHOLUOL�ELU�VÕQÕUÕ�ROGX÷XQX�J|VWHUPLúOHUGLU��dDOÕúPDGD�GD�
EHOLUWLOGL÷L�JLEL� WDPDPHQ�WHRULN�RODQ�EX�LIDGHQLQ�oHúLWOL�|UQHNOHUOH�GHVWHNOHQPHVL�YH�
VRPXW�QLFHOHUOH�SUDWL÷H�DNWDUÕOPDVÕ�JHUHNPHNWHGLU��
�
/R]DQR��9DOHUR� �������� HNVHUML�PDOL\HWL� NDYUDPÕQÕ� WHUPRHNRQRPL\H�ND]DQGÕUPÕúODU�
YH HNVHUML� PDOL\HWLQLQ� WHRULVLQL� RUWD\D� NR\PXúODUGÕU�� %X� WHRULQLQ� WHPHO� WDúODUÕQÕQ�
WHUPRGLQDPL÷LQ� LNLQFL� NDQXQX� NXOODQGÕ÷Õ� HNVHUML� NDYUDPÕ�� HQHUML� VLVWHP�
NRPSRQHQWOHUL� DUDVÕQGDNL� \DNÕW� �U�Q� LOLúNLVL� YH� VLVWHPLQ� PDWHPDWLN� PRGHOLQLQ�
ROXúWXUXOPDVÕ� ROGX÷XQX� LIDGH� HGHUHN�� EX� PHWRGRORMLQLQ� HQHUML� VLVWHPOHULQLQ�



�

DQDOL]LQGH� NXOODQÕOPDVÕQÕQ� oRN� X\JXQ� ROGX÷XQX� EHOLUWPLúOHUGLU�� (NVHUML� PDOL\HWL�
X\JXODQGÕ÷ÕQGD�� VLVWHPLQ� WHUVLQPH]OLNOHUL� YH� PLNWDUÕQÕQ�� DNÕú� HVQDVÕQGDNL�
PDOL\HWOHULQ� YH� VRQ� �U�Q� PDOL\HWLQLQ�� D\UÕFD� GD� \DQOÕú� oDOÕúPD� úDUWODUÕQÕQ� \DNÕW�
W�NHWLPL� �]HULQH� HWNLOHULQLQ� J|U�OHELOHFH÷LQH� LúDUHW� HWPLúOHUGLU�� 7HUPRHNRQRPL�
DoÕVÕQGDQ�DVÕO�SUREOHPLQ�VÕQÕUODUÕ�YH�DOW�JUXSODUÕ� �NRPSRQHQWOHUL��EHOLUOL�ELU�VLVWHPLQ�
\DSÕVÕ� LOH� LOLúNLOL� RODQ� DNÕú� HVQDVÕQGDNL�PDOL\HWOHULQ� EXOXQPDVÕ� ROGX÷XQX� EHOLUWHUHN��
WHUVLQPH]OLNOHUOH� DUWDQ� \DNÕW� PDOL\HWL� LOH� DUDVÕQGDNL� LOLúNL\L� EHOLUOH\LS�� \DNÕW�
PDOL\HWLQGHNL� GH÷LúLPLQ� WHUVLQPH]OLNOHUGHNL� GH÷LúLPH� RUDQÕQÕ� PDOL\HW� RODUDN� LIDGH�
HWPHQLQ� WHUPRHNRQRPLQLQ� |QHPOL� N|úH� WDúODUÕQGDQ� ELUL� ROGX÷XQX� LIDGH� HWPLúOHUGLU��
6LVWHP� DOW� JUXSODUD� D\UÕOÕS�� EX� JUXSODUD� JLUHQOHU� \DNÕW�� oÕNDQODU� �U�Q� YH� oHYUH\H�
DWÕODQODU� LVH� ND\ÕS� RODUDN� WDQÕQDQ� PDWULVWH� �$��� JLUHQOHU� ������ oÕNDQODU� ����� YH�
GH÷LúLNOLN�\RNVD�����DOPÕúODUGÕU��%X�PDWULVOH�N�WOHQLQ�oDUSÕPÕ�VÕIÕU��HQHUML\OH�oDUSÕPÕ�
VÕIÕU�� HNVHUML\OH� oDUSÕPÕ� ER]XQXPD� HúLWOHQHFHN� úHNLOGH�� N�WOH�� HQHUML� YH� HNVHUML�
GHQJHOHULQL� \D]PÕúODUGÕU�� %|\OHFH� VLVWHPL� PRGHOOHPHNWH� YH� GDKD� VRQUD� KHU� ELU�
NRPSRQHQW� LoLQ� \DNÕW��U�Q�ND\ÕS�PDWULVOHUL� ROXúWXUPXúODU�� ER]XQXPX�\DNÕWWDQ� �U�Q�
YH ND\ÕSODUÕQ�oÕNDUWÕOPDVÕ\OD�NDODQ�RODUDN�WDQÕPODPÕúODUGÕU��%X�úHNLOGH�WHVLVLQ�HNVHUML�
DQDOL]LQL� \DSWÕNWDQ� VRQUD� DNÕú� VD\ÕVÕ� NDGDU� ROXúWXUXODQ� HNVHUML�PDOL\HWL� LOH�PDWULVLQ�
�$�� oDUSÕPÕQÕ� VÕIÕUD� HúLWOHPLúOHU�� ND\ÕS� HNVHUML� PDOL\HWLQL� VÕIÕU� DOPÕúODUGÕU�� 6LVWHP�
HOHPDQODUÕQÕQ� \DWÕUÕP� PDOL\HWOHULQL� GH� PDOL\HW� GHQNOHPOHULQH� LODYH� HWPLúOHU�� �U�Q�
HNVHUML�PDOL\HWLQL�\DNÕW�HNVHUML�PDOL\HWL�LOH�\DWÕUÕP�PDOL\HWL�WRSODPÕ�RODUDN�DOÕS��ELULP�
HNVHUML� PDOL\HWLQL� KHVDSODPÕúODUGÕU�� %�W�Q� EX� WHRULN� oDOÕúPDODUÕ� HOHNWULN� YH� ÕVÕQÕQ�
EHUDEHU� �UHWLOGL÷L� EXKDU� W�UELQOL� VDQWUDO� �]HULQH� X\JXODPÕúODUGÕU�� /LQ\LW� \DNÕWOÕ� ����
EDU�� ���� �& úDUWODUÕQGD� \�NVHN� EDVÕQoOÕ� W�UELQL�� ��� EDU� YH� ���� �& úDUWODUÕQGD� DOoDN�
EDVÕQo�W�UELQL�EXOXQDQ�VDQWUDOLQ�����VDDW�oDOÕúPD�GXUXPXQD�J|UH�DQDOL]�\DSPÕúODUGÕU��
%X� úHNLOGH�E�W�Q�QRNWDODUÕQ� WHUPRGLQDPLN�QRNWDODUÕQÕ� WHVSLW� HGLS�� HNVHUMRHNRQRPLN�
\DNODúÕPOD� ÕVÕ� YH� HOHNWUL÷LQ� ELULP� HNVHUML� PDOL\HWOHULQL� úDUWODUD� ED÷OÕ� RODUDN�
EXOPXúODUGÕU�� %|\OHFH� WHUPRGLQDPLNOH� HNRQRPL\L� ELUOHúWLUPLúOHU� YH� VLVWHPOHULQ�
DQDOL]LQGH�\HQL�YH�NXOODQÕP�DoÕVÕQGDQ�GDKD�X\JXQ�ELU�PHWRW�JHOLúWLUPLúOHU��EXQD�GD�
HNVHUML�PDOL\HW�\|QWHPL�GHPLúOHUGLU���
�
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.LP� YG�� �������� WHUPLN� WHVLVOHUGH� HNVHUMRHNRQRPLN� DQDOL]� \DSÕOÕUNHQ�� HNVHUML\L�
ELOHúHQOHULQH� D\ÕUPDGDQ� WDPDPÕQÕQ� PDOL\HWLQLQ� DOÕQPDVÕQÕ� HVDV� DODQ� OLWHUDW�UGHNL�
oDOÕúPDODUD�GD�\DUGÕPFÕ�GHQNOHPOHU�JHUHNWL÷LQL�YH�D\UÕFD�EX�úHNLOGH�KHVDSODPDODUGD�
HNVHUML� LODYHVLQLQ� YH\D� D]DOWÕOPDVÕQÕQ� PDOL\HWH� HWNLVLQLQ� J|U�OHPHGL÷LQL� EHOLUWHUHN��
oDOÕúPDODUÕQGD� DNÕú� QRNWDODUÕQD� DLW� GH÷LO�� E�W�Q� VLVWHPLQ� HNVHUML� PDOL\HWLQLQ�
KHVDSODQPDVÕQÕ� DPDoODGÕNODUÕQÕ� EHOLUWPLúOHUGLU�� +HU� ELU� NRPSRQHQWH� PDOL\HW� GHQJH�
GHQNOHPOHUL� X\JXODQDUDN�� E�W�Q� VLVWHP� LoLQ�PDOL\HW� GHQNOHPOHULQL� HOGH� HWPLúOHU� YH�
ELULP� HNVHUML�PDOL\HWLQL� KHVDSODPÕúODUGÕU��.RPSRQHQWOHU� DUDVÕQGDNL� HWNLOHúLP�GH�EX�
GHQNOHPOHUOH� LIDGH� HGLOHUHN�� ELULP� HNVHUMRHNRQRPLN� PDOL\HWL� HOGH� HWPLúOHUGLU��
0DOL\HW�GHQNOHPOHULQGH�\DNÕWÕQ�HNVHUML�PDOL\HWL��EXKDUÕQ�HNVHUML�PDOL\HWL��JLUHQOHULQ�
YH oÕNDQODUÕQ�PHNDQLN� YH� WHUPLN� ER]XQXP� HNVHUML�PDOL\HWOHUL� LOH� LúOHWPH� EDNÕP� YH�
\DWÕUÕP�PDOL\HWOHULQLQ�WRSODPÕQÕ��LúLQ�HNVHUML�PDOL\HWLQH�HúLWOHPLúOHUGLU���
�
7VDWVDURQLV� YH� 3DUN� �������� WHUPLN� VLVWHPOHULQ� WHUPRGLQDPLN� DQDOL]LQGH� YH� VLVWHP�
HOHPDQODUÕQÕQ� PDOL\HW� DQDOL]LQGH� D]DOWÕODELOLU� YH� D]DOWÕODPD]� HNVHUML� ER]XQXPXQXQ�
HWNLVLQL� LQFHOHPLúOHUGLU�� g]HOOLNOH� ER]XQXPXQ� D]DOWÕOPDVÕQÕQ� �]HULQGH� GXUDUDN��
NRMHQHUDV\RQ� WHVLV� ELOHúHQOHULQLQ� \DWÕUÕP� PDOL\HWLQH� WHVLULQL� J|VWHUPLúOHUGLU��
dDOÕúPDGD�� �U�Q�Q� HNVHUMLVLQLQ� \DNÕWÕQ� HNVHUMLVLQH� RUDQÕ� RODUDN� WDQÕPODQDQ� HNVHUML�
YHULPLQLQ� |QHPOL� ELU� SHUIRUPDQV� NULWHUL� ROGX÷XQX�� �U�Q�Q� HNVHUMLVL� LOH� ER]XQXPXQ�
WRSODPÕQÕQ� \DNÕWÕQ� HNVHUMLVLQH� HúLW� ROPDVÕQGDQ� HNVHUML� YHULPLQLQ� ER]XQXPD� ED÷OÕ�
RODUDN� \D]ÕODELOHFH÷LQL� LIDGH� HWPLúOHUGLU�� %R]XQXPX� D]DOWÕODELOLU�HQJHOOHQHELOLU�� YH�
D]DOWÕODPD]� �HQJHOOHQHPH]�� ROPDN� �]HUH� LNL\H� D\ÕUÕS�� D\UÕ� D\UÕ� \D]PÕúODUGÕU�� hU�Q�
ELULP� HNVHUML� PDOL\HWLQLQ�� \DNÕWÕQ� HNVHUML� PDOL\HWL� LOH� \DWÕUÕP� PDOL\HWL� WRSODPÕQÕQ�
�U�Q�Q� HNVHUMLVLQH� RUDQÕ� RODFD÷ÕQÕ� YH� �U�Q�� HNVHUMLVL� \HULQH� \DNÕWÕQ� HNVHUMLVL� LOH�
ER]XQXP� IDUNÕ� \D]ÕOGÕ÷ÕQGD� ELULP� �U�Q� HNVHUML� PDOL\HWL� ±\DWÕUÕP� PDOL\HWL��
HQJHOOHQHELOLU�YH�HQJHOOHQHPH]�ER]XQXP�PLNWDUÕ�DUDVÕQGDNL�LOLúNL\L�LIDGH�HWPLúOHUGLU��
(QJHOOHQHELOLU� ER]XQXPXQ� D]DOWÕOPDVÕ�� \DWÕUÕP� PDOL\HWLQL� YH� HNVHUML� YHULPLQL�
DUWÕUPDNWD� IDNDW� HNVHUML� YHULPL� EHOLUOL� VÕQÕUODU� GkKLOLQGH� ROGX÷X� LoLQ� ELU�
RSWLPL]DV\RQOD� HNVHUML� YHULPL� YH� \DWÕUÕP� PDOL\HWLQLQ� RSWLPXP� GH÷HUOHULQLQ� HOGH�
HGLOHELOHFH÷LQL�EHOLUWPLúOHUGLU���
�
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0DQQLHQ� YH� =KX� �������� WHUPLN� VLVWHPOHULQ� RSWLPL]DV\RQX� LoLQ� JHOLúWLUGLNOHUL�
\|QWHPLQ�LNL�EDVDPDNWDQ�ROXúWX÷XQX�� LON�EDVDPD÷ÕQ�DQDOL]� LNLQFL�EDVDPD÷ÕQ�GL]D\Q�
ROGX÷XQX� EHOLUWPLúOHUGLU�� 6LVWHPH� HNVHUML� DQDOL]L� X\JXOD\DUDN�� HNVHUML� YHULPL\OH�
�U�QOHULQ� HNVHUMLOHUL� DUDVÕQGD� ELU� LOLúNL� NXUPXúODU�� EX� LOLúNL� VD\HVLQGH� HNVHUML�
ND\ÕSODUÕQÕQ�\HULQLQ�EHOLUOHQHELOHFH÷LQL�YH� VLVWHP�HOHPDQODUÕQÕQ�HNVHUML�YHULPOHUL�YH�
VLVWHP� J�F�QH� HWNLOHUL� KDNNÕQGD� GHWD\OÕ� ELOJL� HGLQLOHELOHFH÷LQL� LIDGH� HWPLúOHUGLU��
(NVHUML�YHULPLQL�KHVDSODUNHQ�GH�HQJHOOHQHPH]�HNVHUML�ND\ÕSODUÕQÕ�GLNNDWH�DODUDN�GDKD�
JHUoHNoL� ELU� \DNODúÕP� J|VWHUGLNOHULQH� LúDUHW� HGHUHN�� VLVWHPH� X\JXODQDQ� HNRQRPLN�
DQDOL]� DoÕVÕQGDQ� GD� EX� \DNODúÕPÕQ� X\JXQ� ROGX÷XQX� J|VWHUPLúOHUGLU�� %X� DQDOL]�
QHWLFHVLQGH� YHULPL� G�ú�UHQ� ND\QDNODUÕ� WHVSLW� HGHUHN�� RSWLPL]DV\RQ� \DSPÕúODUGÕU��
2SWLPL]DV\RQ� QHWLFHVLQGH� HOGH� HWWLNOHUL� PRGLIL\H� WHVLV� LOH� LON� WHVLVLQ� \ÕOOÕN� oDOÕúPD�
úDUWODUÕQD�ED÷OÕ�RODUDN�NDUDUOÕOÕN�QRNWDVÕQGDQ�NDUúÕODúWÕUPÕúODUGÕU��%X�\|QWHPL�N|P�U�
\DNÕWOÕ� NRPELQH� oHYULP� VDQWUDOLQH� X\JXODPÕúODUGÕU�� 6DQWUDOGH� JD]� W�UELQ� JUXEX� YH�
NRQYDQVL\RQHO�EXKDU� W�UELQL�EXOXQGX÷XQX�� WRSODP�QHW�J�F�Q�������0:��YHULPLQLQ�
�������� NRPSUHV|U� EDVÕQo� RUDQÕ� ������ ROGX÷XQX� EHOLUWHUHN� VLVWHP� HOHPDQODUÕQÕQ�
HNVHUML� YHULPOHULQL� HQJHOOHQHPH]� HNVHUML� ND\ÕSODUÕQÕ� YH� �U�Q� HNVHUMLOHULQL�
KHVDSODPÕúODUGÕU��6LVWHPH�KDYD�|Q�ÕVÕWÕFÕVÕ�YH�EXKDU�W�UELQOHUL�DUDVÕQD�NÕ]GÕUÕFÕ� LODYH�
HGHUHN�HNVHUML�ND\ÕSODUÕQÕ�G�ú�UP�úOHU��WHUPRGLQDPLN�DoÕGDQ�YH�HNRQRPLN�DoÕGDQ�HQ�
X\JXQ� J�o�� YHULP� YH� NDUODUÕ� KHVDSODPÕúODUGÕU�� 7HUPRGLQDPLN� RSWLPXP� GH÷HUOHUL�
EDVÕQo� RUDQÕ������� J�o� ������0:�� YHULP�������� LNHQ� HNRQRPLN� RSWLPXP� GH÷HUL�
EDVÕQo� RUDQÕ� ������ J�o� ������0:�� YHULP�������� RODUDN� EXOPXúODUGÕU�� dDOÕúPDGD��
GDKD� L\L� ELU� GL]D\Q� VD\HVLQGH� \ÕOOÕN� NDUÕQ� ����� PLO\RQ� GRODU� DUWDELOHFH÷L�
J|VWHULOPLúWLU��
�
<DQJ� YG�� �������� WHUPLN� VLVWHPOHULQ� DQDOL]L� LoLQ� JHOLúWLUGLNOHUL� \|QWHPGH�� HQHUML\L�
LNL\H� D\ÕUÕS� LQFHOHPLúOHUGLU�� (NVHUML� YH� DQHUML� ROPDN� �]HUH� LNL\H� D\UÕODQ� HQHUML� LoLQ�
KHP� HQHUML� GHQJHVL� KHP� GH� PDOL\HW� GHQJH� GHQNOHPOHULQL� \D]PÕúODU�� PDOL\HW�
GHQNOHPOHULQGH�HNVHUML�YH�DQHUMLQLQ�ELULP�PDOL\HWOHULQL�IDUNOÕ�DOPÕúODUGÕU��*LUHQOHULQ�
HNVHUML� PDOL\HWOHULQL� oÕNDQODUÕQ� HNVHUML� PDOL\HWOHULQH� RUDQOD\DUDN�� HOGH� HWWLNOHUL�
NDWVD\ÕQÕQ�VÕIÕU�LOH�ELU�DUDVÕQGD�ROPDVÕQÕQ�VLVWHPGH�DQHUMLQLQ�NXOODQÕODELOHFH÷LQL��VÕIÕUD�
HúLW� ROPDVÕQÕQ� GHQNOHPLQ� HNVHUML� PDOL\HW� GHQNOHPL� KDOLQH� G|Q�úW�÷�QH�� ELUH� HúLW�
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ROPDVÕQÕQ� GHQNOHPLQ� HQHUML� GHQNOHPLQH� G|Q�úW�÷�QH� YH� NDWVD\ÕQÕQ� VÕIÕUGDQ� N�o�N�
ROPDVÕ� GXUXPXQGD� LVH� DQHUMLQLQ� NXOODQÕODPD\DFD÷ÕQÕ�� DQHUMLQLQ� DWÕN� YH\D� VLVWHPGHQ�
oHYUH\H� DWÕODQ� HQWURSL� ROGX÷XQX� LIDGH� HWPLúOHUGLU� 6DELWLQ� EHOLUOHQPHVLQLQ� HQHUML�
SROLWLNDODUÕQD� GD\DQGÕ÷ÕQÕ� YH� IDUNOÕ� �U�QOHUL� IL\DWODQGÕUPDGD� HOYHULúOL� ELU� SDUDPHWUH�
ROGX÷XQX�EHOLUWHUHN��VLVWHPH�9DOHUR� WDUDIÕQGDQ�JHOLúWLULOHQ�HNVHUML�PDOL\HWLQH�EHQ]HU�
úHNLOGH�HNVHUML�DQHUML�PDOL\HWL�X\JXODPÕúODUGÕU��
�
$WWDOD� YG�� �������� WHUPLN� WHVLVOHULQ� GL]D\QÕQGD� VDGHFH� SHUIRUPDQV� \�NVHNOL÷LQLQ�
|QHPOL�ROPDGÕ÷ÕQÕ�� UHNDEHW�RUWDPÕ�G�ú�Q�OG�÷�QGH�\DWÕUÕP�PDOL\HWLQLQ�GH�P�PN�Q�
ROGX÷X� NDGDU� G�ú�N� ROPDVÕ� JHUHNWL÷LQL� EHOLUWPLúOHUGLU�� %X� oHUoHYHGH� JHUoHN�
VLVWHPOHULQ�GL]D\QÕQGD�RSWLPL]DV\RQ�YH�WHUPRHNRQRPLQLQ�ROGXNoD�|QHPOL�ROGX÷XQD�
LúDUHW� HWPLúOHUGLU�� %X� oDOÕúPDGD�� WHUPLN� VLVWHPOHULQ� GL]D\QÕQGD� \D� GD� PHYFXW�
VLVWHPOHULQ�DQDOL]�HGLOLS�RSWLPXP�oDOÕúPD�úDUWODUÕQÕQ�WHVSLWLQGH�NXOODQÕOPDN��]HUH�ELU�
PRGHO� ROXúWXUXOPXúWXU�� 1XRYR� 3LJQRQH� .RPELQH� dHYULP� 6DQWUDOLQH� DLW� PRGHOLQ�
SHUIRUPDQV�GH÷HUOHULQL�(606��RSWLPXP�oDOÕúPD�úDUWODUÕQÕ�WHVSLW�HWPHN�LoLQ�5RSDF�YH�
HNRQRPLN� KHVDSODPDODU� LoLQ� GH� 237,� LVLPOL� ELOJLVD\DU� SURJUDPODUÕQÕ� \D]PÕúODUGÕU��
%X� PRGHOGH� \DWÕUÕP�� LúOHWPH� YH� EDNÕP� PDOL\HWOHUL� VDQWUDOLQ� WHUPRGLQDPLN� YH�
JHRPHWULN� SDUDPHWUHOHULQLQ� IRQNVL\RQX� RODUDN� \D]ÕOPÕúWÕU�� 6DQWUDOH� DLW� E�W�Q�
NRPSRQHQWOHULQ�PDOL\HWOHUL�� ERUXODPD�PDOL\HWOHUL�� \DNÕW�PDOL\HWL�� LúOHWPH� YH� EDNÕP�
PDOL\HWOHUL��SHUVRQHO�JLGHUOHUL�� VLJRUWD�JLGHUOHUL�YH��U�Q�VDWÕúÕQGDQ�HOGH�HGLOHQ�JHOLUL�
ELU� IRQNVL\RQ�RODUDN�\D]PÕúODUGÕU��%X� IRQNVL\RQOD�\DWÕUÕP�PDOL\HWOHULQLQ�ELU�GH÷HUH�
JHWLULOPLú� �/HYHOL]HG� &RVW� �� PLNWDUÕQÕQ� IDUNÕ� DOÕQDUDN� ELULP� �U�Q� PDOL\HWL�
KHVDSODQPDNWDGÕU�� %XUDGD� |QHPOL� RODQÕQ� NRPSRQHQWOHULQ� PDOL\HWOHUL� ROGX÷XQX�
EHOLUWLS�P�PN�Q�ROGX÷X�NDGDU�G�ú�N�ROPDVÕ�JHUHNWL÷LQL�YXUJXODPÕúODUGÕU��6LVWHPH�DLW�
NRPSRQHQWOHULQ� PDOL\HW� IRQNVL\RQODUÕQÕ� WDEOR� KDOLQGH� YHUPLúOHUGLU�� .RPSRQHQW�
PDOL\HWOHUL� KHVDSODQÕUNHQ� ED÷ÕPVÕ]� GH÷LúNHQ� RODUDN� \�NVHN� EDVÕQoWDNL� EXKDU�
VÕFDNOÕ÷Õ�� DUD� NÕ]GÕUPD� EDVÕQFÕ�� DWÕN� ÕVÕ� ND]DQÕQGDNL� \�NVHN� EDVÕQo� YH� G�ú�N� EDVÕQo�
SLQFK�QRNWDODUÕ�YH�NRQGDQVHU�EDVÕQFÕ�DOÕQPÕúWÕU��<DSÕODQ�KHVDSODPDODUOD�HOGH�HGLOHQ�
DWÕN� ÕVÕ� ND]DQÕ� EXKDU� YH� JD]� WDUDIÕ� VÕFDNOÕN� GH÷HUOHUL� YH� NRPSRQHQW� PDOL\HW�
GH÷HUOHULQLQ��1XRYR�3LJQRQH�VDQWUDOLQLQ�\ÕOODUÕQ�WHFU�EHVL�LOH�HOGH�HGLOHQ�GH÷HUOHULQH�
\DNÕQ�ROGX÷X�J|U�OP�úW�U��'ROD\ÕVÕ\OD�PRGHOLQ�oRN�NÕVD�V�UHGH�JHUoHN�VDQWUDOOHU�LoLQ�



����

DQDOL]H� LPNkQ� VD÷ODGÕ÷Õ� EHOLUWLOPLúWLU�� %X� oDOÕúPDGD� JD]� W�UELQLQH� DLW� N�UHVHO� GHEL��
J�o�ÕVÕ�RUDQÕ��EDVÕQo�RUDQÕ��EXKDU� WDUDIÕQD�DLW�J�o��EXKDU�DOoDN�YH�\�NVHN�EDVÕQoODUÕ�
VDELW�DOÕQPÕú�YH�GH÷LúLN�úDUWODU�LQFHOHQPHPLúWLU��%LULP��U�Q�PDOL\HWOHUL�KHVDSODQDUDN�
1XRYR� 3LJQRQH� VDQWUDOL� LOH� PXND\HVH� HGLOPHPLúWLU�� 6LVWHPGH� WHN� �U�Q� HOHNWULN�
ROGX÷XQGDQ�\DSÕODQ�DQDOL]OHU�EX�NRPELQH�oHYULP�VDQWUDOL�LoLQ�X\JXQ�ROPDNOD�EHUDEHU�
JHQHO�ELU�PRGHO�GH÷LOGLU��0RGHO�GH�HNVHUML�YH�HNVHUMRHNRQRPL�\|Q�QGHQ�KHUKDQJL�ELU�
LQFHOHPH� \DSÕODPÕúWÕU�� g]HOOLNOH� HOHNWULN� YH� ÕVÕQÕQ� oLIW� �U�Q� ROGX÷X� VDQWUDOOHUGH�
WHUPRGLQDPLN�DQDOL]�\HWHUVL]�NDOPDNWD�YH�HNVHUML�DQDOL]LQH�LKWL\Do�GX\XOPDNWDGÕU����������
�



����

�� %8+$5�6$175$/ø�
�
%XKDU�VDQWUDOL�GHQLOLQFH�EXKDUÕQ��UHWLOGL÷L�YH�NXOODQÕOGÕ÷Õ�WHVLV�DNOD�JHOPHNWHGLU��+DP�
HQHUML�ND\QD÷ÕQGDQ��N|P�U��PRWRULQ��GR÷DOJD]��Q�NOHHU�HQHUML�«��\�NVHN�EDVÕQo�YH�
\�NVHN� VÕFDNOÕN� VD\HVLQGH� EXKDU� HOGH� HGLOPHVL� YH� EX� EXKDUOD� EXKDU� W�UELQLQ� WDKULN�
HGLOPHVL� VXUHWL\OH�� MHQHUDW|U�� oHYLUHUHN� HOHNWULN� HQHUMLVLQLQ� �UHWLOGL÷L� VDQWUDOOHUGLU��
%XKDU� VDQWUDOLQGH� \DNÕODQ� \DNÕWÕQ� oHúLGLQGHQ� ]L\DGH�� VDQWUDOLQ� E�W�Q� \DNÕWODU�
NDUúÕVÕQGD� D\QÕ� oHYULPL�\DSPDVÕGÕU��<DQL�\DNÕW� LVWHU�N|P�U�� GR÷DOJD]�YH\D�Q�NOHHU�
HQHUML�ROVXQ��\DOQÕ]FD�\DNÕWÕQ�HQHUMLVLQLQ�DoÕ÷D�oÕNDUÕOPD�\|QWHPL�IDUNOÕ�ROXS��WHVLVLQ�
JHQHO�oHYULPL�YH�oDOÕúPD�SUHQVLSOHUL�D\QÕGÕU��.RFDPDQ���������
�
%XKDU�VDQWUDOOHULQGH�JHQHO�RODUDN�ELU�\DNÕWÕQ�\DQPDVÕ�VRQXFX�DoÕ÷D�oÕNDQ�ÕVÕ�HQHUMLVL�
|QFH� PHNDQLN� HQHUML\H� VRQUDGD� HOHNWULN� HQHUMLVLQH� G|Q�úW�U�O�U�� %X� VDQWUDOOHUGH�
HQHUML� ND\QD÷Õ� RODUDN� NDWÕ� \DNÕWODU� �OLQ\LW�� WDúN|P�U���� VÕYÕ� \DNÕWODU� �IXHO�RLO��
PRWRULQ���JD]ODU��GR÷DO�JD]��EDFD�JD]Õ���VHQWHWLN�\DNÕWODU�YH�Q�NOHHU�\DNÕW�JLEL�HQHUML�
ND\QDNODUÕ�NXOODQÕOPDNWDGÕU��(QHUML�5DSRUX���������
�
%XKDUOÕ�J�o�VDQWUDOOHUL��NXOODQÕODQ�\DNÕWD�YH�ÕVÕ�ND\QD÷ÕQD�ED÷OÕ�RODUDN�WHUPLN�VDQWUDO��
GR÷DO�JD]�VDQWUDOL�Q�NOHHU�VDQWUDO�JLEL�DGODUOD�ELOLQLUOHU��)DNDW�W�P�QGH�VX�EXKDUÕ�D\QÕ�
WHPHO� oHYULPGH�oDOÕúÕU��%X�QHGHQOH� W�P�� LoLQ� D\QÕ� o|]�POHPH�JHoHUOLGLU� �%ROHV�YH�
dHQJHO���������
�
%XKDU�VDQWUDOOHULQGH��SUDWLNWH�EXKDU�W�UELQL��H÷HU�VDQWUDO�NRPELQH�ELU�VDQWUDO�LVH�EXKDU�
YH JD]� W�UELQL� NXOODQÕOÕU�� ùHNLO� ���¶GH� J|U�OG�÷�� JLEL� \DNÕW� ELU� EXKDU� ND]DQÕQGD�
\DNÕOÕU�� %XKDU� ND]DQÕ� ELU� RFDN� LOH� ERUX� GHPHWOHULQGHQ� ROXúPDNWDGÕU�� .D]DQGDNL�
ERUODUÕQ�LoLQGH�GRODúDQ�VX�ÕVÕWÕOÕU�YH�EXKDU�KDOLQH�JHOPHVL�VD÷ODQÕU��(OGH�HGLOHQ�EXKDU�
EHOOL� ELU� EDVÕQoWD� EXKDU� W�UELQLQH� J|QGHULOHUHN� ELU� PHNDQLN� HQHUML� ROXúWXUXOXU�� %X�
PHNDQLN�HQHUML��EXKDU�W�UELQL�PLOLQH�ED÷OÕ�RODQ�MHQHUDW|U�WDUDIÕQGDQ�HOHNWULN�HQHUMLVLQH�
G|Q�úW�U�O�U��.RFDPDQ���������
�



����

øNL�VÕFDNOÕ�DUDVÕQGD�oDOÕúDQ�HQ�\�NVHN�YHULPOL�oHYULP�FDUQRW�oHYULPLGLU��%X�QHGHQOH�
EXKDUOÕ�J�o�VDQWUDOOHUL�LoLQ�LGHDO�ELU�oHYULP�DUDúWÕUÕOÕUNHQ�|QFH�FDUQRW�oHYULPLQLQ�DNOD�
JHOPHVL� GR÷DOGÕU��(÷HU� X\JXODQDELOLUVH� FDUQRW� oHYULPLQLQ� LGHDO� EXKDUOÕ� J�o� oHYULPL�
RODUDN�VHoLOPHVL�JHUHNLU��)DNDW�FDUQRW�oHYULPL�EXKDUOÕ�J�o�oHYULPOHUL�LoLQ�X\JXQ�ELU�
PRGHO� GH÷LOGLU�� %XQGDQ� GROD\Õ� EXKDUOÕ� J�o� oHYULPOHUL� LoLQ� LGHDO� RODU� UDQNLQH�
oHYULPLGLU��%ROHV�YH�dHQJHO���������
�
%XUDGD�EXKDUOÕ�J�o�oHYULPOHUL�LoLQ�NXOODQÕODQ�UDQNLQH�oHYULPLQL�LQFHOH\HFH÷L]��
�
����øGHDO�5DQNLQH�dHYULPL�
�
&DUQRW� oHYULPLQLQ� X\JXODQPDVÕQGD� NDUúÕODúÕODQ� ]RUOXNODUÕQ� ELUoR÷X�� ND]DQGD� VX\X�
NÕ]JÕQ�EXKDU�KDOLQH� ÕVÕWDUDN�YH�\R÷XúWXUXFXGD�GR\PXú�VÕYÕ�KDOLQH�\R÷XúWXUDUDN�\RN�
HGLOHELOLU�� %X� G�]HQOHPHOHU� úHNLO� ���¶GH� VLVWHP� �]HULQGH� J|VWHULOPLúWLU�� %X� oHYULP��
UDQNLQH�oHYULPL�GL\H�DGODQGÕUÕOÕU�YH�EXKDUOÕ�J�o�VDQWUDOOHUL�LoLQ�LGHDO�oHYULPGLU��øGHDO�
UDQNLQH�oHYULPLQGH�LoWHQ�WHUVLQPH]OL÷LQ�ROPDGÕ÷Õ���KDO�GH÷LúLPL�YDUGÕU��
�

���� 3RPSD\OD�L]DQWURSLN�VÕNÕúWÕUPD�
���� .D]DQGD��VLVWHPH�VDELW�EDVÕQoWD��3 VDELW�ÕVÕ�JHoLúL�
���� 7�UELQGH�L]DQWURSLN�JHQLúOHPH�
���� <R÷XúWXUXFXGD��VLVWHPGHQ�VDELW�EDVÕQoWD��3� �VDELW��ÕVÕ�DWÕOPDVÕ�

�
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ùHNLO�����%DVLW�øGHDO�5DQNLQH�dHYULP�ùHPDVÕ�
�

ùHNLO�����øGHDO�5DQNLQH�dHYULPLQLQ�7�V�'L\DJUDPÕ�
�
6X SRPSD\D� �� KDOLQGH� GR\PXú� VÕYÕ� RODUDN� JLUHU� YH� L]DQWURSLN� ELU� KDO� GH÷LúLPL\OH�
ND]DQ�EDVÕQFÕQD�VÕNÕúWÕUÕOÕU��6X�VÕFDNOÕ÷Õ��L]DQWURSLN�VÕNÕúWÕUPD�LúOHPL�VÕUDVÕQGD�VX\XQ�
|]J�O�KDFPLQLQ�ELUD]�D]DOPDVÕQGDQ�GROD\Õ�ELU�PLNWDU�DUWDU��7�6�GL\DJUDPÕQGD���YH���
KDOOHUL� DUDVÕQGDNL� GLNH\� DUDOÕN�� GL\DJUDPÕQ� UDKDW� DQODúÕODELOPHVL� LoLQ� E�\�N�
J|VWHULOPLúWLU��

�
6X��ND]DQD���KDOLQGH�VÕNÕúWÕUÕOPÕú�VÕYÕ�RODUDN�JLUHU�YH���KDOLQGH�NÕ]JÕQ�EXKDU�RODUDN�
oÕNDU��.D]DQ�WHPHOGH�E�\�N�ELU�ÕVÕ�GH÷LúWLULFLVLGLU��<DQPD�VRQXFX�ROXúDQ�JD]ODUGDQ��

:3RPSD��J

4.D]DQ��J

3RPSD�

.D]DQ�

.RQGHQVHU

7�UELQ�

��

�

�

:7�UELQ��o

6R÷XWPD�VX\X�oÕNÕúÕ
6R÷XWPD�VX\X�JLULúL�

�

�
�
�
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Q�NOHHU�UHDNW|UGHQ�YH\D�GL÷HU�ND\QDNODUGDQ�VD÷ODQDQ�ÕVÕ��EXUDGD�KHPHQ�KHPHQ�VDELW�
EDVÕQoWD�VX\D�JHoHU��.D]DQ�EXKDUÕQ�NÕ]JÕQ�KDOH�JHOGL÷L�NÕ]GÕUÕFÕ\OD�ELUOLNWH�JHQHOOLNOH�
EXKDU��UHWLFLVL�GL\H�DGODQGÕUÕOÕU��

�
� KDOLQGHNL�NÕ]JÕQ�EXKDU�W�UELQGH�L]DQWURSLN�RODUDN�JHQLúOHU�YH�ELU�PLOL�G|QG�UHUHN�Lú�
\DSDU��0LO�JHQHOOLNOH�HOHNWULN��UHWLPL�LoLQ�ELU�MHQHUDW|UH�ED÷ODQPÕúWÕU��%X�KDO�GH÷LúLPL�
VÕUDVÕQGD� EXKDUÕQ� EDVÕQFÕ� YH� VÕFDNOÕ÷Õ� D]DODUDN� �� KDOLQGHNL� GH÷HUH� XODúÕU�� %XKDU�
W�UELQGHQ� oÕNWÕNWDQ� VRQUD� NRQGHQVHUH� JLUHU�� .RQGHQVHUH� JLUHQ� EXKDU� JHQHOOLNOH�
\�NVHN� NXUXOXN� GHUHFHVLQGH� GR\PXú� VÕYÕ� ±� EXKDU� NDUÕúÕPÕ� KDOLQGHGLU�� .RQGHQVHU�
E�\�N�ELU�ÕVÕ�GH÷LúWLULFLVLGLU��%XKDU�EXUDGD�J|O��DNDUVX�YH�DWPRVIHUH�ÕVÕ�YHUHUHN�VDELW�
EDVÕQoWD�\R÷XúXU��6X��NRQGHQVHUGHQ�GR\PXú� VÕYÕ�KDOLQGH�oÕNDU�YH�SRPSD\D�JLUHUHN�
oHYULPLQL� WDPDPODU�� 6X\XQ� D]� ROGX÷X� E|OJHOHUGH�� J�o� VDQWUDOOHULQGH� VR÷XWPD� VX�
\HULQH�KDYD\OD�\DSÕOÕU��
�
7�V�GL\DJUDPÕQGD�KDO�GH÷LúLPL�DOWÕQGD�NDODQ�DODQÕQ�LoWHQ�WHUVLQLU�KDO�GH÷LúLPOHUL�LoLQ�
ÕVÕ� JHoLúLQL� J|VWHULU�� �±�� H÷ULVL� DOWÕQGD� NDODQ� DODQ� VX\D� ND]DQGD� YHULOHQ� ÕVÕ\D�� �±��
H÷ULVL� DOWÕQGD� NDODQ� DODQÕQ� GD� \R÷XúWXUXFXGD� oHYUH\H� YHULOHQ� ÕVÕ\Õ� VLPJHOHGL÷L�
V|\OHQHELOLU��%X�LNLVL�DUDVÕQGDNL�IDUN�oHYULPLQ�QHW�LúL�YH\D�QHW�ÕVÕ�DOÕú�YHULúLGLU��%ROHV�
YH dHQJHO���������
�
����*HUoHN�%XKDU�dHYULPLQLQ�øGHDO�%XKDU�dHYULPLQGHQ�)DUNÕ�
�
*HUoHN� EXKDUOÕ� J�o� oHYULPL�� úHNLO� ���¶GH� J|VWHULOHQ� WHUVLQPH]OLNOHUGHQ� GROD\Õ� LGHDO�
5DQNLQH� oHYULPLQGHQ� IDUNOÕGÕU�� $NÕú� V�UW�QPHVL� YH� oHYUH\H� RODQ� LVWHQPH\HQ� ÕVÕ�
ND\ÕSODUÕ��WHUVLQPH]OLNOHULQ�EDúOÕFD�LNL�ND\QD÷ÕGÕU��%ROHV�YH�dHQJHO���������
�
$NÕú�V�UW�QPHVL�ND]DQGD��\R÷XQODúWÕUÕFÕGD�YH�HOHPDQODUÕ�ELUOHúWLUHQ�ERUXODUGD�EDVÕQo�
G�úPHVLQH� QHGHQ� ROXU�� %XQXQ� VRQXFX� RODUDN� EXKDU� ND]DQGDQ� ELUD]� GDKD� G�ú�N�
EDVÕQoWD� oÕNDU�� %HQ]HU� úHNLOGH� W�UELQ� JLULúLQGH� EXKDUÕQ� EDVÕQFÕ� DUDGDNL� ERUXODUGD�
EDVÕQFÕQ� G�úPHVLQGHQ� GROD\Õ� ND]DQ� oÕNÕúÕQGDNL� EXKDU� EDVÕQFÕQGDQ� GDKD� G�ú�NW�U��
<R÷XúWXUXFXGD� NL� EDVÕQo� G�úPHVL� JHQHOGH� oRN� GDKD� N�o�NW�U�� %DVÕQo� G�úPHOHULQL�
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NDUúÕODPDN� LoLQ� VX� LGHDO� oHYULPGH� EHOLUWLOHQGHQ� GDKD� \�NVHN� ELU� EDVÕQoWD�
SRPSDODQPDOÕGÕU�� %X� GD� GDKD� E�\�N� ELU� SRPSD� YH� GDKD� oRN� SRPSD� LúL� JHUHNWLULU�
�%ROHV�YH�dHQJHO���������
�

ùHNLO�����*HUoHN�EXKDU�oHYULPLQLQ�LGHDO�EXKDU�oHYULPLQGHQ�IDUNÕ�
�
7HUVLQPH]OLNOHULQ� GL÷HU� DQD� ND\QD÷Õ�� oHúLWOL� HOHPDQODUGDNL� DNÕú� VÕUDVÕQGD�� EXKDUGDQ�
oHYUH\H� RODQ� ÕVÕ� ND\ÕSODUÕGÕU�� 1HW� LúLQ� D\QÕ� NDODELOPHVL� LoLQ�� ND]DQGD� EXKDUD� ÕVÕ�
ND\ÕSODUÕQÕ�NDUúÕOD\DFDN�NDGDU�ID]ODGDQ�ÕVÕ�YHULOPHVL�JHUHNLU��
�
3RPSD�YH�W�UELQGH�RODQ�WHUVLQPH]OLNOHU�|]HO�ELU�|QHP�WDúÕU��7HUVLQPH]OLNOHU�VRQXFX�
ELU� SRPSD� GDKD� oRN� Lú� JHUHNWLULU�� ELU� W�UELQ� GDKD� D]� Lú� \DSDU�� øGHDO� NRúXOODUGD� EX�
PDNLQHOHUGH�DNÕú�VDELW�HQWURSLGHGLU�YH\D�L]DQWURSLNWLU��*HUoHN�SRPSD�YH�W�UELQOHULQ�
L]DQWURSLN� SRPSD� YH� W�UELQOHUGHQ� IDUNOÕOÕ÷Õ� DG\DEDWLN� YHULP� WDQÕPÕ\OD� J|]� |Q�QH�
DOÕQDELOLU��%ROHV�YH�dHQJHO���������
�
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7�UELQGHNL�WHUVLQPH]OLN�

<R÷XúWXUXFXGDNL�EDVÕQo�G�úPHVL�

3RPSDGDNL�WHUVLQPH]OLN�
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ùHNLO�����3RPSD�YH�W�UELQGHNL�WHUVLQPH]OLNOHULQ�øGHDO�5DQNLQH�oHYULPL��
� �]HULQGHNL�HWNLVL��������������
�
ùHNLO����¶WH����YH���LQGLVOHUL�VÕUDVÕ\OD�SRPSD�YH�W�UELQLQ�JHUoHN�oÕNÕú�KDOOHULQL���V�YH�
�V LQGLVOHUL�LVH�L]DQWURSLN�oÕNÕú�KDOOHULQL�J|VWHUPHNWHGLU���
�
*HUoHN� EXKDUOÕ� J�o� oHYULPOHULQLQ� o|]�POHQPHVLQGH� J|]� |Q�QH� DOÕQPDVÕ� JHUHNHQ�
EDúND�HWNHQOHUGH�YDUGÕU��gUQH÷LQ��JHUoHN�\R÷XúWXUXFXODUGD� VX��NDYLWDV\RQ�ROJXVXQX�
|QOHPHN� LoLQ� GR\PXú� VÕYÕ� KDOLQLQ� |WHVLQGH� DúÕUÕ� VR÷XWXOXU�� .DYLWDV\RQ�� SRPSD�
oDUNÕQÕQ� DOoDN� EDVÕQo� WDUDIÕQGD� DNÕúNDQÕQ� KÕ]OÕ� EXKDUODúPDVÕ� YH� \R÷XúPDVÕGÕU��
VRQXoWD� SRPSD� E�\�N� ]DUDU� J|UHELOLU��<DWDNODUGD�� KDUHNHW� HGHQ� SDUoDODU� DUDVÕQGDNL�
V�UW�QPH� ELU� EDúND� WHUVLQPH]OLN� QHGHQLGLU�� dHYULPGHQ� GÕúDUÕ� VÕ]DQ� EXKDU� YH�
\R÷XúWXUXFXGD� oHYULPH� GÕúDUÕGDQ� VÕ]DQ� KDYD� LGHDO� oHYULPGHQ� VDSPD\D� QHGHQ� ROXU�
�%ROHV�YH�dHQJHO���������
�
����%XKDU�6DQWUDOLQLQ�7HPHO�(OHPDQODUÕ�YH�dDOÕúPD�.DUDNWHULVWLNOHUL�

øGHDO�5DQNLQH�oHYULPLQGH��VDQWUDOLQ�NDSDVLWHVLQH�YH\D�LPDODW�úHNOLQH�J|UH�oRN�VD\ÕGD�
HOHPDQ� YDUGÕU�� +HU� VDQWUDOGH� EXOXQPDVÕ� JHUHNHQ� WHPHO� HOHPDQODU� YDUGÕU�� %X�
HOHPDQODU��SRPSD��ND]DQ�� W�UELQ�YH�NRQGHQVHUGLU��%XUDGD�úHNLO����¶GH�J|U�OHQ�EDVLW�
LGHDO�5DQNLQH�oHYULP�HOHPDQODUÕQÕ�LQFHOH\HFH÷L]��
�
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������3RPSD�
�
6ÕYÕODUÕ� VÕNÕúWÕUPDN� YH� VÕYÕ� DNÕúNDQÕ� VD÷ODPDN� LoLQ� NXOODQÕODQ� SDUoDGÕU�� 3RPSDODUD�
G|QHQ� PLO� DUDFÕOÕ÷Õ� LOH� GÕúDUÕGDQ� J�o� DNWDUÕOÕU�� %X� EDNÕPGDQ� SRPSDODUGD� Lú� WHULPL�
HNVLGLU��d�QN��DNÕúNDQ��]HULQGH�Lú�\DSÕOPDPDNWDGÕU��%ROHV�YH�dHQJHO���������
�
.RQGHQVHUGHQ� \R÷XúPXú� RODUDN� oÕNDQ� VX� ND]DQD� SRPSD� YDVÕWDVÕ\OD� LOHWLOLU�� %XUDGD�
NRQGHQVHU� SRPSDVÕQGDQ� YH� GL÷HU� LOHWLPOHU� LoLQ� NXOODQÕODQ� SRPSDODUGDQ�
EDKVHWPH\HFH÷L]��<DOQÕ]FD�ND]DQ�EHVOHPH�VX\X�SRPSDVÕQGDQ�EDKVHGHFH÷L]��
�
������.D]DQ�
�
<DNÕWÕQ� \DNÕODUDN� ÕVÕ� HQHUMLVLQLQ� DoÕ÷D� oÕNDUÕOGÕ÷Õ� YH� EX� ÕVÕQÕQ� VX\D� \�NOHQGL÷L�
E|O�PG�U��.D]DQGD�ERUXODU�LoHUVLQGH�W�UELQH�JLGHFHN�VX�GRODúPDNWDGÕU��<DNÕWÕQ�ÕVÕVÕ�
EX ERUXODUGD�GRODúDQ�VX\D�DNWDUÕOÕU�YH�\HWHUOL�VÕFDNOÕN�YH�EDVÕQoWD�W�UELQH�J|QGHULOLU��
�
.D]DQGD� \DNÕWÕQ� \DQPDVÕ\OD�� ERUXODUGDNL� VX� |QFHOLNOH� GR\PXú� EXKDUD� G|Q�ú�U��
'R\PXú� EXKDU� NÕ]GÕUÕFÕ� ERUXODUD� JLUHUHN� D\QÕ� EDVÕQoWD� VÕFDNOÕ÷ÕQ� DUWPDVÕ\OD� NÕ]JÕQ�
EXKDU�KDOLQL�DOÕU��
�
������7�UELQ�
�
(OHNWULN� MHQHUDW|U�Q�� G|QG�UHQ� VLVWHP� HOHPDQÕQD� W�UELQ� GHQLU�� $NÕúNDQ� W�UELQGHQ�
JHoHUNHQ�PLO��]HULQH�\HUOHúWLULOPLú�NDQDWoÕNODUD�NDUúÕ�Lú�\DSDU��%XQXQ�VRQXFXQGD�PLO�
G|QHU� YH� W�UELQ� LúL� JHUoHNOHúLU�� 7�UELQGH� \DSÕODQ� Lú� DUWÕGÕU�� DNÕúNDQ� WDUDIÕQGDQ� Lú�
\DSÕOPDNWDGÕU��
�



����

������.RQGHQVHU�

%XKDUÕQ� LoLQGH� \R÷XúWX÷X� KD]QH\H� NRQGHQVHU� GHQLU�� %LU� EXKDU� W�UELQLQGH� Lú� J|U�S�
JHQLúOHGLNWHQ� VRQUD� GÕúDUÕ� DWÕODQ� o�U�N� EXKDU�� |]HO� ELU� KD]QH\H� \DQL� NRQGHQVHUH�
J|QGHULOLS�EXUDGD�VR÷XWXODUDN�\R÷XúWXU�XOXU��
�
7�UELQL� WHUN� HGHQ� o�U�N� EXKDU�� JHQLú� oDSOÕ� ELU� D÷Õ]GDQ� NRQGHQVHUH� GRODU�� %XUDGD�
VR÷XWPD�ERUXODUÕ\OD�WHPDV�HGLS�\R÷XúWXNWDQ�VRQUD�NRQGHQVHUGHQ�oÕNDU��
�
����%XKDU�6DQWUDOLQGH�.XOODQÕODQ�$NÕúNDQ�
�
%XKDU� VDQWUDOOHULQLQ� KHPHQ�KHPHQ�KHSVLQGH�NXOODQÕODQ� DNÕúNDQ� VXGXU�� 6X�� XFX]OXN��
KHU� \HUGH� EXOXQDELOPH� YH� \�NVHN� EXKDUODúPD� HQWDOSLVL� JLEL� ROXPOX� |]HOOLNOHUH�
VDKLSWLU��'L÷HU�DUDFÕ�DNÕúNDQODU�DUDVÕQGD��\�NVHN�VÕFDNOÕN�X\JXODPDODUÕQGD�NXOODQÕODQ�
VRG\XP��SRWDV\XP�YH�FÕYD\OD�G�ú�N� VÕFDNOÕN�X\JXODPDODUÕQGD�NXOODQÕODQ�EHQ]RO�YH�
IUHRQODU�VD\ÕODELOLU��g]HOOLNOH�HOHNWULN��UHWLPL� LoLQ�G�Q\DGD�\D\JÕQ�RODUDN�NXOODQÕODQ�
EXKDUOÕ�J�o�oHYULPOHULQGH�VX�NXOODQÕOPDNWDGÕU��



����

�� 0(7(5<$/�9(�0(727�
�
����%XKDUOÕ�*�o�dHYULPLQLQ�%LULQFL�.DQXQ�$QDOL]L�
�
øGHDO� 5DQNLQH� oHYULPLQLQ� ELULQFL� NDQXQ� DQDOL]LQLQ� \DSÕOPDVÕQGDNL� DPDo�� ND]DQD�
YHULOHQ� VÕFDNOÕ÷Õ�� NRQGHQVHU� VÕFDNOÕ÷Õ�� W�UELQ� YHULPL� YH� SRPSD� YHULPL� JLEL� VLVWHP�
SHUIRUPDQVÕQÕ� HWNLOH\HQ� GH÷LúNHQOHU� LOH� ÕVÕO� YHULPLQ� EXOXQPDVÕGÕU�� %X� QHGHQOH�
oHYULPLQ�KHU�ELU�HOHPDQÕQD�WHUPRGLQDPL÷LQ�ELULQFL�NDQXQX�X\JXODQPÕúWÕU��
�
7HUPRGLQDPL÷LQ�ELULQFL�NDQXQX��HQHUMLQLQ�ELU�úHNLOGHQ�GL÷HULQH�G|Q�úHELOHFH÷LQL��ELU�
VLVWHPGHQ� GL÷HU� VLVWHPH� WUDQVIHU� HGLOHELOHFH÷LQL� IDNDW� EX� G|Q�ú�POHU� YH� WUDQVIHUOHU�
VÕUDVÕQGD� WRSODPÕQ� VDELW� NDODFD÷ÕQÕ� LIDGH� HGHU�� (QHUMLQLQ� G|Q�úW�U�OHELOHFH÷LQL� DPD�
\RN� ROPD\DFD÷ÕQÕ� EHOLUWHQ� EX� NDQXQ� GHQH\VHO� J|]OHPOHUH� GD\DQÕU� YH� HQHUMLQLQ�
NRUXQXPX�GL\H�DGODQGÕUÕOÕU��(Q�JHQHO�KDOL\OH�³VLVWHPOH�oHYUHQLQ�HWNLOHúLPL�VÕUDVÕQGD��
VLVWHP� WDUDIÕQGDQ� ND]DQÕODQ� HQHUML�� oHYUH� WDUDIÕQGDQ� ND\EHGLOHQ� HQHUML\H� HúLW� ROPDN�
]RUXQGDGÕU´�úHNOLQGH�WDQÕPODQÕU��dHQJHO�����������
%LULQFL�NDQXQ�DQDOL]L�LoLQ�VLVWHP�HOHPDQODUÕ�YH�GL]D\Q�SDUDPHWUHOHUL��
�

x 6DQWUDO�\�N�� ������0:�
x .D]DQ�VÕFDNOÕ÷Õ��7. � ���±������&
x 7�UELQ� ��dRN�NDGHPHOL�NRQGHQVDW�W�UELQL�
x 7�UELQ�YHULPL�� 7 � ���±���
x 3RPSD� ��.DGHPHOL��
x 3RPSD�YHULPL�� 3 � ����������
x 3RPSD�EDVÕQFÕ��33 � �����03D�
x .RQGHQVHU� �7HUV�DNÕúOÕ�
x .RQGHQVHU�EDVÕQFÕ��3.QG� �����±���N3D�
x %XKDU�GHELVL��PV � ���±����NJ�V�
x 6R÷XWPD�VX\X�JLULú�VÕFDNOÕ÷Õ��7VV�J� ����±����&
x 6R÷XWPD�VX\X�oÕNÕú�VÕFDNOÕ÷Õ��7VV�o� � ��±����&
x dHYUH�VÕFDNOÕ÷Õ� � ������&
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$\UÕFD�EXKDU�VDQWUDOLQLQ�oDOÕúPDVÕ�HVQDVÕQGD�DúD÷ÕGD�EHOLUWLOHQ�NDEXOOHU�\DSÕOPÕúWÕU��
�

x 3RPSD�YH�ERUX�KDWODUÕQGDNL�EDVÕQo�ND\ÕSODUÕ�LKPDO�HGLOPLúWLU���
x 3RPSDGDNL�VÕNÕúWÕUPD�DG\DEDWLN�RODUDN�JHUoHNOHúPHNWHGLU��
x %XKDU�VDQWUDOLQGH�GRODúDQ�VX\XQ�GHELVL�VDELWWLU���
x 6LVWHP�HOHPDQODUÕQGDQ�GÕú�RUWDPD�ÕVÕ�WUDQVIHUL�ROPDGÕ÷Õ�NDEXO�HGLOPHNWHGLU��
x .D]DQD� NRQGHQVHUGHQ� oÕNDQ� VX� KDULFLQGH� EDúND� ELU� ND\QDNWDQ� VX�

YHULOPHPHNWHGLU��
x .RQGHQVHUGHQ�GÕú�RUWDPD�ÕVÕ�WUDQVIHUL�ROPD\ÕS�ÕVÕQÕQ�WDPDPÕ�VR÷XWPD�VX\XQD�

YHULOPHNWHGLU��
x 'Õú� RUWDPGDQ� ND]DQD� ÕVÕ� WUDQVIHUL� ROPD\ÕS� ÕVÕQÕQ� WDPDPÕ� \DNÕODQ� \DNÕWWDQ�

DOÕQPDNWDGÕU��
x 7�UELQGHQ�GÕú�RUWDPD�ÕVÕ�WUDQVIHUL�\RNWXU��
x 7�UELQGHNL�EDVÕQo�ND\ÕSODUÕ�LKPDO�HGLOPHNWHGLU��
x 7�UELQGHNL�KDO�GH÷LúLPL�L]DQWURSLNWLU��
x .D]DQ�YH�NRQGHQVHUGH�Lú�HWNLOHúLPL�\RNWXU��

�
������3RPSD�%LULQFL�.DQXQ�$QDOL]L�
�

D� .�WOHQLQ�.RUXQXPX���
V�� PPP xxx   ������

�

� QRNWDVÕ�

� QRNWDVÕ�
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������.D]DQ�%LULQFL�.DQXQ�$QDOL]L�
�

D� .�WOHQLQ�.RUXQXPX��
V�� PPP xxx   ������

�
E� (QHUMLQLQ�.RUXQXPX��

��J KK4 � x ������
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�
������7�UELQ�%LULQFL�.DQXQ�$QDOL]L�
�
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D� .�WOHQLQ�.RUXQXPX���
V�� PPP xxx   ������

�
E� (QHUMLQLQ�.RUXQXPX���

7���� :KPKP � xx ������
� ���V77 KKP: � x ������

�
������.RQGDQVHU�%LULQFL�.DQXQ�$QDOL]L�
�

D� .�WOHQLQ�.RUXQXPX���
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�
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������5DQNLQH�dHYULPLQLQ�,VÕO�9HULPL�
�
5DQNLQH�oHYULPLQLQ�ÕVÕO�YHULPL�ú|\OH�LIDGH�HGLOHELOLU��
�

37oJQHW ::TT: � � �������

J
o

J
QHWWK T

T�T
: �  �������

�
*�o� VDQWUDOOHULQGH� oHYULP� YHULPOHUL� JHQHOOLNOH� ÕVÕ� RUDQÕ� LOH� LIDGH� HOGLU�� %X� GH÷HU� ��
N:K VDDW�HOHNWULN��UHWPHN�LoLQ�%WX�ELULPLQGH�KDUFDQDQ�ÕVÕ\D�HúLWWLU��
�
,VÕO�YHULP�7�V�GL\DJUDPÕQGD�oHYULPL�EHOLUWHQ�H÷ULQLQ�LoLQGH�NDODQ�DODQÕQ��ÕVÕ�JHoLúLQL�
J|VWHUHQ�H÷ULQLQ�DOWÕQGD�NDODQ�DODQD�RUDQÕ�RODUDN�GD�LIDGH�HGLOHELOLU��
�
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����5DQNLQH�dHYULPLQLQ�øNLQFL�.DQXQ�$QDOL]L�
�
(QHUMLQLQ� LQVDQ� KD\DWÕQGDNL� |QHPL� J�Q� JHoWLNoH� DUWPDNWDGÕU�� *�QO�N� \DúDP�
HVQDVÕQGD� NXOODQÕODQ� HQHUML�� EDúND� ELU� HQHUML� ND\QD÷ÕQGDQ� G|Q�ú�POH� HOGH� HGLOHQ�
LNLQFLO�HQHUMLGLU��%XQODU�HOHNWULN��ÕVÕ��PHNDQLN�JLEL�oHúLWOL�IRUPODUGD�RODELOLU��(QHUMLQLQ�
ELULQFLO� ND\QD÷ÕQGDQ� GDKD� GH÷HUOL� RODQ� LNLQFLO� ND\QDNODUD� G|Q�úW�U�OPHVL� LoLQ�
NXOODQÕODQ� VLVWHPOHU� HQHUML� �UHWLP� VLVWHPOHULGLU�� %X� VLVWHPOHU� WHUPRGLQDPLN� úDUWODU�
GkKLOLQGH� oDOÕúÕUODU�� g]HOOLNOH� WHUPRGLQDPL÷LQ� ELULQFL� YH� LNLQFL� NDQXQX�� VLVWHPOHULQ�
oDOÕúPD�úDUWODUÕQÕ�YH�úHNLOOHULQL�EHOLUOHU�����
�
(WNLOHúLP� HVQDVÕQGD� KDO� GH÷LúLPOHUL� EHOLUOL� ELU� \|QGH� JHUoHNOHúLUNHQ�� WHUVL� \|QGH�
JHUoHNOHúPH]�� 2\VD� ELULQFL� NDQXQ�� KDO� GH÷LúLPLQLQ� \|Q�� �]HULQH� ELU� NÕVÕWODPD�
NR\PD]�� %LULQFL� \DVDQÕQ� EX� \HWHUVL]OL÷L� EDúND� ELU� LONH� LOH� WHUPRGLQDPL÷LQ� LNLQFL�
NDQXQX�LOH�NDSDWÕOÕU��dHQJHO���������
�
%LULQFL� NDQXQ� HQHUMLQLQ� QLFHOL÷L� �]HULQGH� GXUXS�� HQHUMLQLQ� ELU� ELoLPGHQ� GL÷HULQH�
G|Q�ú�P��VÕUDVÕQGDNL�GH÷LúLPOHUL�VD\ÕVDO�GH÷HUOHUOH�LIDGH�HGHU��6D\ÕVDO�GH÷HU�RODUDN�
HúLW�IDNDW�ELoLP�YH�ND\QDN�DoÕVÕQGDQ�IDUNOÕ�HQHUMLOHU�DUDVÕQGD�D\UÕP�J|]HWPH]��øNLQFL�
NDQXQ�LVH�HQHUMLQLQ�QLWHOL÷LQL�YH�ELU�KDO�GH÷LúLPL�VÕUDVÕQGD�EX�QLWHOL÷LQ�QDVÕO�D]DOGÕ÷ÕQÕ�
KHVDSODPDN�LoLQ�VRPXW�\|QWHPOHU�RUWD\D�NR\DU��dHQJHO���������
�
7HUPRGLQDPL÷LQ�LNLQFL�NDQXQX��ED]Õ�HQHUML�G|Q�ú�POHUL�LoLQ�VDGHFH�VLVWHPGHQ�oÕNDQ�
HQHUMLQLQ� Lú� SRWDQVL\HOLQLQ�� VLVWHPH� JLUHQ� HQHUMLQLQ� Lú� SRWDQVL\HOLQGHQ� GDKD� N�o�N�
ROGX÷XQX� LIDGH� HWPHNOH� \HWLQPHNWHGLU�� $UDGDNL� Lú� SRWDQVL\HO� IDUNÕ� V|]� NRQXVX�
G|Q�ú�PGH� PH\GDQD� JHOHQ� WHUVLQPH]OLNOHUH� ED÷OÕGÕU�� %X� WHUVLQPH]OLNOHU� RUWDGDQ�
NDOGÕUÕODELOLUVH��\DQL�HQHUML�G|Q�ú�P��WHUVLQLU�ELU�úHNLOGH�JHUoHNOHúLUVH��VLVWHPH�JLUHQ�
YH oÕNDQ�HQHUMLOHULQ�Lú�SRWDQVL\HOOHUL�ELUELULQH�HúLW�ROXU��$\UÕFD�WHUPRGLQDPL÷LQ�LNLQFL�
NDQXQX�� ÕVÕ� HQHUMLVLQLQ� VDGHFH� EHOLUOL� ELU� NÕVPÕQÕQ� LúH� oHYULOHELOHFH÷LQL�� oHYUHQLQ� Lo�
HQHUMLVLQGHQ� \DUDUODQDUDN� Lú� HOGH� HGLOHPH\HFH÷LQL� EHOLUWHUHN�� HQHUML� G|Q�ú�POHULQL�
VÕQÕUODPDNWD�YH�E�W�Q�GR÷DO�ROD\ODUÕQ�WHUVLQPH]�ROGX÷XQD�GLNNDWL�oHNHUHN��HQHUMLQLQ�
ELU� úHNLOGHQ� GL÷HU� ELU� úHNOH� KHU� G|Q�ú�P�QGH� YH\D� ELU� VLVWHPGHQ� GL÷HU� VLVWHPH�
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WUDQVIHULQGH�� LQVDQODUÕQ� ID\GDODQDELOHFHNOHUL� NÕVPÕQÕQ� D]DODFD÷ÕQÕ� YH� EX� QHGHQOH�
V�UHNOL� RODUDN� GH÷HU� ND\EHGHFH÷LQL� LIDGH� HWPHNWHGLU�� %X� NDQXQ� LúLQ�� ÕVÕ� YH\D� Lo�
HQHUML\H� G|Q�ú�P�� LoLQ� KHUKDQJL� ELU� NÕVÕW� |QHUPH]NHQ�� Lo� HQHUMLQLQ� WDP� RODUDN� LúH�
G|Q�úW�U�OHPH\HFH÷LQL� LIDGH� HWPHNWHGLU�� %XQODUÕQ� WHUVLQLU� ELU� V�UHoWH� LúH�
G|Q�úW�UHELOHFHN�PDNVLPXP�PLNWDUÕ�LoLQ�ELU��VW�VÕQÕU�EHOLUOHQPHOLGLU��
�
������(NVHUML�.DYUDPÕ�
�
9HULOPLú� ELU� RUWDPGD� E�W�Q� GL÷HU� HQHUML� W�UOHULQH� G|Q�úW�U�OHELOHQ� HQHUML\H�
NXOODQÕODELOLU� HQHUML� YH\D� HNVHUML� DGÕ� YHULOLU�� 'L÷HU� HQHUML� W�UOHULQH� G|Q�úW�U�OPHVL�
RODQDN� GÕúÕ� RODQ� HQHUML� LVH� NXOODQÕOPD]� HQHUML� \D� GD� DQHUML� DGÕQÕ� DOÕU�� 6ÕQÕUOÕ� RODUDN�
G|Q�úW�U�OHELOHQ�HQHUML��HNVHUML�LOH�DQHUMLQLQ�WRSODPÕQGDQ�ROXúPDNWDGÕU��
�
+HUKDQJL� ELU� HQHUML� W�U�Q�Q� QH� NDGDUÕQÕQ� LúH� \DUD\DQ� HQHUML� ROGX÷XQXQ�
EHOLUOHQHELOPHVL� LoLQ� HNVHUMLQLQ� WDQÕPODQPDVÕ� JHUHNPHNWHGLU�� (NVHUMLQLQ� LON� WDQÕPÕ�
%DHKU� WDUDIÕQGDQ� ³HQHUMLQLQ� GL÷HU� HQHUML� W�UOHULQH� G|Q�úW�U�OHELOHQ� NÕVPÕ´� RODUDN�
\DSÕOPÕúWÕU�� %X� WDQÕP� QLWHO� ROXS�� QLFHO� KHVDSODPDODU� LoLQ� NXOODQÕODELOHFHN� WDQÕP� LVH�
%RVQMDNRYLo�WDUDIÕQGDQ�³HNVHUML��WHUVLQLU�ELU�V�UHo�VRQXQGD��oHYUH�LOH�GHQJH�VD÷ODQGÕ÷Õ�
WDNGLUGH�NXUDPVDO�RODUDN�HOGH�HGLOHELOHFHN�PDNVLPXP�\DUDUOÕ�Lú�PLNWDUÕGÕU´�úHNOLQGH�
\DSÕOPÕúWÕU��$UÕNRO���������
�
%LUELUL� LOH� HWNLOHúLP� KDOLQGHNL� IDUNOÕ� LNL� VLVWHPGHQ� KHU� ]DPDQ� \DUDUOÕ� Lú� HOGH� HWPHN�
P�PN�QG�U��3UHQVLS�RODUDN��EX�LNL�VLVWHP�NHQGL�DUDODUÕQGD�GHQJH�NRQXPXQD�NDGDU�Lú�
�UHWLUOHU��6LVWHPGHQ�ELU�WDQHVL�oHYUH�GL\H�DGODQGÕUÕODQ�LGHDO�VLVWHP��GL÷HUL�GH�EXQXQOD�
HWNLOHúLP� KDOLQGH� ELU� VLVWHP� ROXUVD�� VLVWHPOHU� GHQJH\H� JHOLQFH\H� NDGDU� HOGH�
HGLOHELOHFHN� WHRULN� PDNVLPXP� \DUDUOÕ� LúH� HNVHUML� GHQLOLU�� %LU� EDúND� GH\LúOH�� oHYUH�
úDUWODUÕQGDQ� EHOLUOL� ELU� úDUWD� VLVWHPL� JHWLUHELOPHN� LoLQ� JHUHNOL� PLQLPXP� \DUDUOÕ� LúH�
HNVHUML�GHQLOPHNWHGLU���%HMDQ����������
�
(NVHUML� VLVWHPOH� oHYUHVL� DUDVÕQGDNL� IDUNOÕ� \DSÕQÕQ� ELU� |Oo�W�G�U�� %X� VHEHSOH� VLVWHP�
HWNLOHúLP�KDOLQGH�EXOXQGX÷X�oHYUHVL�LOH�EHUDEHU�GH÷HUOHQGLULOPHOLGLU��%RQVMDNRYLo¶LQ�
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WDQÕPÕQGDQ� KDUHNHWOH� HNVHUMLQLQ� KHVDSODQDELOPHVL� LoLQ�� oHYUHQLQ� VÕFDNOÕN�� EDVÕQo� YH�
NLP\DVDO�NRPSR]LV\RQXQXQ�NHVLQOLNOH�EHOLUWLOPHVL�JHUHNOLGLU��'ROD\ÕVÕ\OD��HNVHUMLQLQ�
WDP� DQODúÕODELOPHVL� YH� NXOODQÕODELOPHVLQGH� oHYUH� NDYUDPÕ� |QHPOL� ELU� URO� R\QDU��
�$UÕNRO���������
�
)L]LNVHO� G�Q\D� oRN� NDUPDúÕN� ROGX÷X� LoLQ� PRGHOOHUGH� GH÷LúLN� oHYUH� WDQÕPODUÕ�
\DSÕOPÕúWÕU�� *HQHO� RODUDN� oHYUH� G�Q\DGDNL� DWPRVIHU�� RN\DQXV� YH� NDUD� SDUoDODUÕQGD�
ERO� PLNWDUGD� EXOXQDQ� PDGGHOHULQ� NRPSR]LV\RQX� RODUDN� NDEXO� HGLOLU�� %X� PDGGHOHU�
oHYUH�LoHULVLQGH�GHQJHGHGLU��%X�QHGHQOH��oHYUHQLQ�KHUKDQJL�ELU�E|O�P��LOH�HWNLOHúLP�
QHWLFHVLQGH� Lú� HOGH� HWPHN�P�PN�Q� GH÷LOGLU�� <DSÕODQ� GL÷HU� NDEXO� LVH� oHYUHQLQ� oRN�
E�\�N� ROGX÷X� YH� 3� EDVÕQFÕ� LOH� 7� VÕFDNOÕ÷ÕQÕQ� KRPRMHQ� GD÷ÕOGÕ÷ÕGÕU�� <DNODúÕN�
DQDOL]OHUGH�oHYUH�úDUWODUÕ���DWP�YH�����& DOÕQÕU��%XQXQOD�EHUDEHU��JHUoHN�X\JXODPDODU�
LoLQ� 3� YH� 7� GH÷HUOHUL� VLVWHPLQ� LúOHWLOHFH÷L� \HULQ� úDUWODUÕQD� ED÷OÕ� RODUDN� NDEXO�
HGLOPHOLGLU��
�
%LU� VLVWHP� LOH� oHYUH� DUDVÕQGD� EDVÕQo�� VÕFDNOÕN�� NLP\DVDO� NRPSR]LV\RQ�� KÕ]� \D� GD�
\�NVHNOLN� IDUNÕ� YDU� LVH� EX� GXUXPGD� Lú� DOPD�SRWDQVL\HOL� YDU� GHPHNWLU�� 6LVWHP� oHYUH�
úDUWODUÕQD� HúLW� ROGX÷XQGD� LVH� EX� SRWDQVL\HO� ND\EROXU�� %XQGDQ� GROD\Õ� oHYUH� GL÷HU�
VLVWHPOHULQ� Lú�SRWDQVL\HOOHULQL�GH÷HUOHQGLUPHN� LoLQ�ELU� UHIHUDQVWÕU��6LVWHP�LOH�oHYUHVL�
DUDVÕQGD� GHQJH� EXOXQGX÷X� GXUXPD� |O�� GXUXP� DGÕ� YHULOLU�� gO�� GXUXPGD� VLVWHP� LOH�
oHYUH� DUDVÕQGD� PHNDQLN�� WHUPLN� YH� NLP\DVDO� GHQJH� ROGX÷XQGD� VLVWHPLQ� EDVÕQFÕ��
VÕFDNOÕ÷Õ� YH� NLP\DVDO� NRPSR]LV\RQX� oHYUHQLQ� GH÷HUOHULQH� HúLWWLU�� %X� GXUXPGD�
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øGHDO�5DQNLQH�oHYULPL�NXOODQÕODUDN�EXKDU�VDQWUDOLQLQ�KHU�ELU�ELOHúHQLQLQ�WHUVLQPH]OLN�
GH÷HUOHUL� EHOLUOHQGLNWHQ� VRQUD� VLVWHPLQ� WRSODP� WHUVLQPH]OL÷L� DúD÷ÕGDNL� GHQNOHP�
\DUGÕPÕ\OD�KHVDSODQÕU��
�
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�
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�
������� GHQNOHPLQGH� WRSODP� WHUVLQPH]OLNOHULQ� PLNWDUÕ� EXOXQGX�� 6LVWHPGHNL� KHU� ELU�
HOHPDQ�LoLQ�EXOXQDQ�WHUVLQPH]OLNOHU�������¶GH�\HULQH�NRQXUVD��
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�ROXU��%X�GD�VLVWHPLQ�WRSODP�WHUVLQPH]OL÷LQL�YHULU����
��� .RQGDQVHU�'L]D\Q�'HQNOHPOHUL��
.RQGDQVHUOHULQ�HVDV�oDOÕúPD�SUHQVLSOHUL�o�U�N�EXKDUOD�VR÷XWPD�VX\X�DUDVÕQGDNL� ÕVÕO�
GHQJH YH�ÕVÕ�DOÕúYHULúLQGHQ�LEDUHWWLU��7�UELQGHQ�oÕNDQ�\�NVHN�ÕVÕ�WXWXPOX�o�U�N�EXKDU�
\R÷XúPDN� VXUHWL\OH� EX� ÕVÕVÕQÕ� VR÷XWPD� VX\XQD� YHUHFHNWLU�� 'ROD\ÕVÕ\OD� oDOÕúPD�
LVWHQPHVLQGHQ�GROD\Õ�JHUHNOL�VR÷XWPD�VX\XQXQ�WHPLQ�HGLOPHVL�GH�|QHPOL�ELU�SUREOHP�
RODUDN� NDUúÕPÕ]D� oÕNDU�� %XKDUÕ� \R÷XúWXUDQ� VX\XQ� VÕFDNOÕ÷Õ� DUWWÕ÷Õ� LoLQ� WHNUDU�
NXOODQÕODPD]��%XQXQ�LoLQ�D\QÕ�VÕFDNOÕNWD�VLUN�OkV\RQ�VX\XQD�LKWL\Do�YDUGÕU��%X�VX�\D�
GR÷DO ELU�ND\QDNWDQ�\D�GD� VR÷XWPD�NXOHOHULQGHNL� VÕFDNOÕ÷ÕQD�NDGDU� VR÷XWPDN�VXUHWL�
LOH�GHYUH\H�DOÕQÕU��
�
d�U�N�EXKDU� LOH� VR÷XWPD� VX\X�DUDVÕQGDNL� ÕVÕO� GHQJH\L�NXUDQ�NRQGDQVHU�ELU� oHúLW� ÕVÕ�
HúDQM|U�G�U��<DQL�LúOH\LúL�ÕVÕ�HúDQM|U��LOH�D\QÕGÕU���
�
,VÕ�HúDQM|U��GL]D\QÕ�\DSÕOÕUNHQ�JHQHO�RODUDN� LNL�\|QWHP�NXOODQÕOPDNWDGÕU��%XQODUGDQ�
LONL�� RUWDODPD� ORJDULWPLN� VÕFDNOÕN� IDUNÕ� \|QWHPL� �/07'��� LNLQFLVL� LVH� DNÕú� ELULPL�
\|QWHPL��178�¶GÕU���*HQFHOL���������%X�oDOÕúPDGD�RUWDODPD�ORJDULWPLN�VÕFDNOÕN�IDUNÕ�
\|QWHPL�NXOODQÕOPÕúWÕU���
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%X� GHQNOHPOHUGH� K�� ÕVÕ� WDúÕQÕP� NDWVD\ÕVÕQÕ�� Z� ERUX� HW� NDOÕQOÕ÷ÕQÕ�� NZ� ERUXQXQ� ÕVÕ�
WUDQVIHUL�NDWVD\ÕVÕQÕ��L�YH�R�DOW�LQGLVOHUL�VÕUDVÕ\OD�JLULú�YH�oÕNÕúÕ��K�YH�F�DOW�LQGLVOHUL�LVH�
VÕFDN�YH�VR÷XN�DNÕúNDQODUÕ�WHPVLO�HWPHNWHGLU��
�

ùHNLO�����NRQGDQVHU�VÕFDNOÕN�GD÷ÕOÕP�SURILOL�������
�
ùHNLO����¶GHNL�VÕFDNOÕN�SURILOOHULQH�J|UH��NRQGDQVHU�LoLQ�RUWDODPD�ORJDULWPLN�VÕFDNOÕN�
IDUNÕ�GH÷HUOHUL�GHQNOHP�������¶D�J|UH�EHOLUOHQHELOLU��
�
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����7HUPRHNRQRPLN�2SWLPL]DV\RQ�
�
������7HUPRHNRQRPL�.DYUDPÕ�

7HUPRHNRQRPL�� HNVHUML� PHWRGX� LOH� HNRQRPLN� DQDOL]� NDYUDPODUÕQÕ� ELUOHúWLUHQ� ELU�
GLVLSOLQGLU��7HUPRHNRQRPLN�RSWLPL]DV\RQXQ�DPDFÕ��YHULOHQ�ELU�VLVWHP�\DSÕVÕ�LoLQGH��
VHUPD\H�PDOL\HWL� JLGHUOHUL� LOH� HNVHUML� JLGHUOHUL� DUDVÕQGD� VLVWHP��U�Q�Q�Q�PDOL\HWLQL�
PLQLPXP�\DSDQ�ELU�ED÷�NXUPDNWÕU��7HUPDO�VLVWHPOHULQ�NDUPDúÕN�\DSÕVÕ�oR÷X�]DPDQ�
WHUPRHNRQRPLN� RSWLPL]DV\RQX� J�oOHúWLULU�� (OGH� HGLOHQ� VRQXoODUÕQ� NDEXO� HGLOHELOLU�
OLPLWOHUGH� ROPDVÕQÕ� VD÷OD\DUDN�� WHUPRHNRQRPLN� RSWLPL]DV\RQ� SURVHG�U�Q��
NROD\ODúWÕUPDN�LoLQ�V�UHNOL�RODUDN�DUDúWÕUPDODUD�GHYDP�HGLOPHNWHGLU��
�
7HUPRGLQDPLN� LQFHOHPHOHU� ELULQFL� NDQXQ�HQHUML� NDYUDPÕ\OD� VÕQÕUOÕ� RODELOPHOHULQH�
UD÷PHQ� ³WHUPRHNRQRPL� ´� LIDGHVLQGHNL� WHUPRGLQDPLN� LQFHOHPHQLQ� LNLQFL� NDQXQ�
HNVHUML�ED]OÕ�ROGX÷X�\D\JÕQ�RODUDN�YDUVD\ÕOPDNWDGÕU��øOHUL�����������
�
2SWLPL]DV\RQ�SURVHG�UOHULQGH�\D\JÕQ�RODUDN�HNVHUML�NDYUDPÕ�NXOODQÕOPDVÕQD�UD÷PHQ��
HNVHUML� NDYUDPÕQÕ� NXOODQPD\DQ� SURVHG�UOHU� GH� YDUGÕU�� (NVHUML\L� NXOODQPD\DQ�
SURVHG�UOHUGH� HNVHUML� NDYUDPÕQÕQ� ROPD\ÕúÕ�� VLVWHP� ELOHúHQOHUL� �]HULQGHNL� KHU� ELU�
GH÷LúLPLQ�� W�P� VLVWHP� SDUDPHWUHOHUL� DoÕVÕQGDQ� KHVDSODQPDVÕQÕ� ]RUXQOX� NÕODU�� %X�
GXUXP� RSWLPL]DV\RQX� NDUPDúÕN� YH� ]DPDQ� DOÕFÕ� KDOH� JHWLULU�� 7HUPRHNRQRPLN�
RSWLPL]DV\RQ� SURVHG�U�QGH� HNVHUML� PHWRGXQXQ� NXOODQÕOPDVÕQÕQ� DYDQWDMÕ�� VLVWHPLQ�
oHúLWOL� HOHPDQODUÕQÕQ� WHN� WHN� RSWLPL]H� HGLOHELOPHVLGLU�� (QHUMLQLQ� ELU� NDOLWH� VWDQGDUGÕ�
RODQ� HNVHUMLQLQ� HYUHQVHOOL÷L\OH� YH� SURVHV� NXVXUODUÕQÕQ� ELU� |Oo�V�� RODQ�
WHUVLQPH]OLNOHULQ� NXOODQÕOPDVÕ\OD�� VLVWHP� HOHPDQODUÕQÕQ� ELUH\VHO� RODUDN�
RSWLPL]DV\RQX�P�PN�QG�U��.RWDV���������
�
0DWHPDWLNVHO� PRGHOOHU� YH� VLP�ODV\RQ� SURJUDPODUÕQD� GD\DQDQ� RSWLPL]DV\RQ�
WHNQLNOHULQGHQ�IDUNOÕ�RODUDN�WHUPRHNRQRPLN�DQDOL]OHU�VLVWHPLQ�W�P�WHUPRGLQDPLN�YH�
HNRQRPLN� YHULPLQL� DUWWÕUPD\D� \DUD\DQ� \DSÕVDO� GH÷LúLPOHU� KDNNÕQGD� |QHULOHU� YH�
J|VWHULPOHU�VXQDU��'¶$FFDGLD���������
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(NVHUML� HVDVOÕ� HNRQRPLN� DQDOL]� YH\D� NÕVDFD� HNVHUJRHNRQRPL� GH� GHQLOHQ�
WHUPRHNRQRPLQLQ� |QHP�ND]DQGÕ÷Õ� EHOOL� EDúOÕ� DODQODU� DúD÷ÕGDNL� úHNLOGH� |]HWOHQHELOLU�
�ùHQ\�FHO���������
�
x 'H÷LúLN� W�UGH� HQHUMLOHU� �UHWHQ� YH\D� IDUNOÕ� QLWHOLN� YH� QLFHOLNWH� HQHUML� KDUFD\DQ�

WHVLVOHUGH� �U�QOHULQ� JHUoHN� PDOL\HWLQLQ� EHOLUOHQPHVL� YH� EX� �U�QOHULQ� GH÷HU�
ED]ÕQGD�IL\DWODQGÕUÕOPDVÕ�

x <DSÕODELOLUOLN�DQDOL]OHUL�YH�|Q�WDVDUÕP�
x 7DVDUÕPODUÕQ�RSWLPL]DV\RQX�
x øúOHWPH�SDUDPHWUHOHULQLQ�VHoLPL�YH�LúOHWPH�HNRQRPLVL�
�
øON� RODUDN� RSWLPL]DV\RQ� SURVHVLQGH� NXOODQÕODFDN� VLVWHP� SDUDPHWUHOHUL� VHoLOLU�� VRQUD�
WHUVLQPH]OLN�HúLWOLNOHUL�YH�VRQXQGD�KHU�ELOHúHQLQ�WHUPRHNRQRPLN�RODUDN�LOLúNLOHUL�HOGH�
HGLOLU��'LQJHo���������
�
7HUPRHNRQRPLN� DQDOL]OHU�� PXWODND� RSWLPL]DV\RQXQ� VRQ� VDIKDVÕ� RODUDN�
X\JXODQPDOÕGÕU��7HUPRHNRQRPLN�DQDOL]GHQ�|QFH��HQ�HWNLOL�VLVWHP�\DSÕVÕQÕ�WDVDUODPDN�
LoLQ� VLVWHPLQ� WHUPRGLQDPLN� RODUDN� LQFHOHQPHVL� JHUHNLU��%XQXQ� \DQÕQGD�� YHULOHQ� ELU�
VHUPD\H� PDOL\HWLQGH� ELOHúHQ� YHULPOHULQL� PDNVLPL]H� HWPHN� LoLQ�� VLVWHP� HOHPDQ�
SDUDPHWUHOHULQLQ�WHUPRGLQDPLN�RSWLPL]DV\RQX�\DSÕOPDOÕGÕU���
�
������7HUPRHNRQRPL�3URVHG�U��
�
(NVHUML� DQDOL]� ELU� VLVWHPLQ� HNVHUML� DNÕúÕQÕ� YH� YHULPLQL� J|VWHULU�� 6LVWHP� GL]D\Q�
HGLOLUNHQ�\D�GD�PHYFXW�VLVWHP�DQDOL]�HGLOLUNHQ�\DOQÕ]FD�HNVHUML�DQDOL]L�GH÷HUOHQGLUPH�
LoLQ� \HWHUOL� ROPD]�� d�QN�� HNVHUML� DQDOL]LQGH�PDOL\HWOHU� J|]� |Q�QH� DOÕQPDPDNWDGÕU��
+kOEXNL�HNVHUML� DQDOL]L�\DSÕOGÕ÷ÕQGD�� HNVHUML�YHULPLQL�DUWÕUÕFÕ� oDOÕúPDODU�HOHPDQODUÕQ�
PDOL\HWOHULQL�E�\�N�RUDQGD�DUWÕUPDNWDGÕU��gUQH÷LQ��NRQGHQVHU�G�ú�Q�OG�÷�QGH�DPDo��
LNL�DNÕúNDQ�DUDVÕQGD�P�PN�Q�RODQ�HQ�ID]OD�ÕVÕ� WUDQVIHULQL�JHUoHNOHúWLUPHNWLU��%XQXQ�
LoLQ� \DSÕOPDVÕ� JHUHNHQ�� DODQÕ� YH� ]DPDQÕ� VRQVX]� \D÷PDNWÕU�� 6LVWHP� VRQOX� ]DPDQGD�
oDOÕúWÕ÷Õ� LoLQ� DODQ�� PDOL\HW� J|]� |Q�QGH� WXWXODUDN� EHOLUOHQLU�� %X� VHEHSOH� HNVHUML�
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DQDOL]L\OH� PDOL\HW� IDNW|U�� ELUOLNWH� GH÷HUOHQGLULOPHOLGLU�� %X� GD� WHUPRHNRQRPLQLQ�
WHPHOLQL�ROXúWXUPDNWDGÕU��
�
7HUPRHNRQRPLQLQ� DPDFÕ�� HNVHUML� PDOL\HWLQL� PLQLPL]H� HWPHNWLU�� (NVHUML� PDOL\HWL��
VLVWHPLQ� oHYUHVL\OH� HWNLOHúLPLQLQ� YH� VLVWHP� LoLQGHNL� WHUVLQPH]OLNOHULQ� PDOL\HWH�
HWNLVLQL� LQFHOHPHNWHGLU�� 6LVWHPGHNL� WHUVLQPH]OLNOHU� �U�Q� PDOL\HWLQL� DUWÕUÕU�� %X�
QHGHQOH� VLVWHP� LoHUVLQGHNL� WHUVLQPH]OLNOHULQ� PH\GDQD� JHOGL÷L� \HUOHU� YH� PLNWDUODUÕ�
WHVSLW� HGLOLU�� GDKD� VRQUD� WHUPRHNRQRPLN�DQDOL]� LOH��U�Q�PDOL\HWL� LoHUVLQGHNL�SD\ODUÕ�
EXOXQXU�� 6LVWHP� ELU� YH\D� ELUGHQ� ID]OD� �U�Q� YHUHELOLU�� %X� GXUXPGD� KHU� ELU� �U�Q�Q�
IL\DWÕ�LoHUVLQGHNL�WHUVLQPH]OLNOHULQ�SD\Õ�D\UÕ�D\UÕ�KHVDSODQÕU��
�
(QHUML� �UHWLP� WHVLVOHUL� JHQHO� RODUDN�KLGUROLN� WHVLVOHU�� WHUPLN� WHVLVOHU� YH�\HQLOHQHELOLU�
HQHUML� WHVLVOHUL� RODUDN� VÕQÕIODQGÕUÕODELOLU�� (NVHUML� DoÕVÕQGDQ� LQFHOHQGL÷LQGH� WHUPLN�
WHVLVOHU� oRN� |QHPOLGLU��d�QN�� \DNÕWÕQ� \DNÕOPDVÕ� LOH� HQHUML� G|Q�ú�P��JHUoHNOHúWLUHQ�
EX WHVLVOHUGH�WHUVLQPH]OLNOHU�oRN�ID]OD�YH�|QHPOLGLU��7HUVLQPH]OLNOHU�VLVWHPLQ��UHWWL÷L�
HQHUML\L� YH� YHULPLQL� D]DOWPDNWDGÕU�� 'ROD\ÕVÕ\OD� WHUPLN� WHVLVOHUGH� WHUPRHNRQRPLN�
DQDOL]� \DSÕODUDN� HNVHUML� PDOL\HWL� KHVDSODQPDOÕ�� VLVWHPOHULQ� GH÷HUOHQGLULOPHVLQGH� YH�
ELUELUL�LOH�NDUúÕODúWÕUÕOPDVÕQGD�GD�EX�PDOL\HWOHU�NXOODQÕOPDOÕGÕU��
�
%X� E|O�PGH� HQ� EDVLW� VLVWHP� RODQ� EXKDU� W�UELQL� VLVWHPLQLQ� WHUPRHNRQRPLN�
RSWLPL]DV\RQX�LQFHOHQHFHNWLU��6LVWHPH�|QFH�WHUPRHNRQRPLN�DQDOL]�X\JXODQÕS��ELULP�
�U�Q�PDOL\HWL� KHVDSODQDFDNWÕU�� %�W�Q� WHVLV� LoLQ� HNVHUML� PDOL\HWLQL� PLQLPXP� \DSDQ��
RSWLPXP�GL]D\Q�YH�oDOÕúPD�úDUWODUÕ�EHOLUOHQHFHNWLU��
�
��������/HYHOL]HG�&RVW�<|QWHPL�
�
%LU� VLVWHPLQ� WHUPRHNRQRPLN� DQDOL]VL� \DSÕOÕUNHQ� Lú� DNÕúNDQÕQÕQ� VLVWHPH� JLUGL÷L�
QRNWDGDQ� KHVDSODUD� EDúODQÕU�� d�QN�� ELU� HOHPDQÕQ� oÕNWÕVÕ� GL÷HU� HOHPDQÕQ� JLUGLVLGLU��
+HU�ELU� HOHPDQGDNL�PDOL\HW�GHQJH�GHQNOHPOHULQGH��ELOLQPH\HQ�VD\ÕVÕQGDQ�ELU�HNVLN�
RODFDN�úHNLOGH�JHUHNOL�NDEXOOHU�\DSÕOÕU��%|\OHFH�ELU�VRQUDNL�HOHPDQD�JLULú�PDOL\HWL�GH�
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KHVDSODQPÕú�ROXU��6ÕUD\OD�E�W�Q�HOHPDQODUD�EX�KHVDS�WDU]Õ�X\JXODQÕUVD�HQ�VRQ��U�QH�
DLW�PDOL\HW�HOGH�HGLOLU��
�
%X�\|QWHPGH��VLVWHPGH�GRODúDQ�YH�ELULP�\DWÕUÕP�PDOL\HWOHUL�D\QÕ�RODQ�W�P�ELOHúHQOHU�
HúLW�DOÕQDELOLU��0HVHOD�VLVWHPGH�GRODúDQ�VX\XQ�KHU�QRNWDGDNL�YH�VR÷XWPD�VX\X�JLULú�
oÕNÕú�PDOL\HWOHUL�GH�HúLW�RODUDN�DOÕQDELOLU��%X�\|QWHPGH�F�ELULP�HNVHUML�PDOL\HWL�EHQ]HU�
JLUGL�NRPSRQHQWOHUL�LoLQ�HúLW�DOÕQDELOLU���
�
%XKDUOÕ�J�o�oHYULPL�VLVWHPLQH�VX�YH�\DNÕW�JLUHU��<ÕOOÕN�EDNÕP�YH� LúOHWPH�PDVUDIODUÕ�
VLVWHP�HOHPDQODUÕQD�SD\ODúWÕUÕOÕU��<DWÕUÕP�PDOL\HWL�KHVDSODUÕQGD�JHUL�G|Q�ú�P�V�UHVL�
�� \ÕO� DOÕQDUDN� OHYHOL]HG�FRVW� \|QWHPL\OH� \DWÕUÕP� PDOL\HWL� KHVDSODQPÕúWÕU�� 6�UHNOL�
DNÕú�úDUWODUÕ�DOÕQÕS��SRPSDGDQ�EDúODQDUDN�DQDOL]�\DSÕOPÕúWÕU��
�
%LU�HOHPDQD�DLW�\DWÕUÕP�YH�LúOHWPH�EDNÕP�PDOL\HWL�DúD÷ÕGDNL�JLEL�KHVDSODQÕU��
�
. ��<ÕOOÕN� \DWÕUÕP� PDOL\HWL�øúOHWPH� EDNÕP� PDOL\HWL��\ÕOOÕN� oDOÕúPD� VDDWL��(OHPDQ�
PDOL\HWL��7RSODP�PDOL\HWL��
%X� KHVDS� WDU]Õ\OD� HOHPDQD� R� \ÕO� LoLQ� G�úHQ� PDOL\HW� SD\Õ� EHOLUOHQLU�� %X� RUDQ� \ÕO�
ER\XQFD�VDELWWLU��
�
.RPSRQHQWOHUH� DLW� \DWÕUÕP� PDOL\HWOHUL�� JHRPHWULN� E�\�NO�NOHULQH� ED÷OÕ� RODUDN�
OLWHUDW�UGH� PHYFXWWXU� �9DOHUR�� ������� .RPSRQHQW� PDOL\HW� GHQNOHPOHUL� (N��¶GH�
YHULOPLúWLU����
�
������0DOL\HW�'HQJH�'HQNOHPL�
�
6LVWHPLQ� �UHWWL÷L� VRQ� �U�QOHULQ� PDOL\HWOHULQLQ� WHVSLW� HGLOHELOPHVL� LoLQ�� VLVWHPLQ�
\DWÕUÕP�PDOL\HWL��LúOHWPH�YH�EDNÕP�PDOL\HWL�YH�\DNÕW�PDOL\HWLQLQ�J|]�|Q�QH�DOÕQPDVÕ�
JHUHNLU�� %XQODUÕ� JHUoHN� GH÷HUOHULQLQ� \HU� DOGÕ÷Õ� YH� �U�Q�PDOL\HWLQL� YHUHQ� GHQNOHPH�
PDOL\HW�GHQNOHPL�GHQLU��
�
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ø%<00 \� �� �6HYLOJHQ�������� � � � � �������
0� � hU�Q�PDOL\HWL����0:��
0\ � <DNÕW�PDOL\HWL����0:��
< ��<DWÕUÕP�PDOL\HWL����0:��
ø%�����øúOHWPH�YH�EDNÕP�PDOL\HWL����0:��
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DUWWÕNoD�ND]DQD�YHULOHQ�ÕVÕQÕQ�DUWWÕ÷Õ��NRQGHQVHU�EDVÕQFÕ�DUWWÕNoD�ND]DQD�YHULOHQ�ÕVÕQÕQ�
D]DOGÕ÷Õ�J|U�OP�úW�U��
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ùHNLO������7�UELQ�J�F�Q�Q�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ�
��&��LOH�GH÷LúLPL��33 �����03D�� 7 ������3.QG ��N3D�
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ùHNLO� ����� 7�UELQ� J�F�Q�Q� IDUNOÕ� W�UELQ� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� ND]DQ� VÕFDNOÕNODUÕ�
��&��LOH�GH÷LúLPL��33 �����03D��3.QG ��N3D��PV ����NJ�V�
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ùHNLO� ������ 7�UELQ� J�F�Q�Q� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D��PV ����NJ�V�� 7 �����
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ùHNLO�������7�UELQ�LúLQLQ�IDUNOÕ�DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ���&��
LOH�GH÷LúLPL��33 �����03D�� 7 ������3.QG ��N3D�
�
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ùHNLO�������7�UELQ�LúLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ�
��&��LOH�GH÷LúLPL��33 �����03D��PV ����NJ�V�� 7 �����
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ùHNLO� ������ 7�UELQ� YHULPLQLQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D��PV ����NJ�V��:7 ����0:�
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7�UELQ�J�F��VÕFDNOÕ÷D��W�UELQ�YHULPLQH�YH�NRQGHQVHU�EDVÕQFÕQD�J|UH�KHVDSODQPÕú�YH�
úX VRQXoODU�EXOXQPXúWXU�������& VÕFDNOÕN�����NJ�V�GHELGH������������NJ�V�GH������YH�
��� NJ�V¶GH�LVH�������0:�EXOXQPXúWXU�������& VÕFDNOÕN�����NJ�V�GH�������YH������
�& VÕFDNOÕN� ���� NJ�V� GHELGH� ����0:�EXOXQPXúWXU��<DSÕODQ� KHVDSODPDODUGD� W�UELQ�
YHULPL�DUWWÕNoD�W�UELQ�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OP�úW�U��
�
.RQGHQVHU� EDVÕQoODUÕQD� J|UH� W�UELQ� J�F�� KHVDEÕQGD� LVH�� D\QÕ� ND]DQ� VÕFDNOÕNODUÕQGD�
NRQGHQVHU�EDVÕQFÕ�DUWWÕNoD�W�UELQ�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OP�úW�U��7�UELQ�LúLQLQ�W�UELQ�
J�F�QH� J|UH� SDUDOHO� GH÷HUOHUGH� GH÷LúWL÷L� J|U�OP�úW�U�� 7�UELQ� J�F�� DUWWÕNoD� W�UELQ�
LúLQLQ�GH�DUWWÕ÷Õ�J|U�OP�úW�U��
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ùHNLO� ������ %XKDU� GHELVLQLQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D�� 7 �������:7 ����0: �

���� 0:� W�UELQ� LúL� HOGH� HWPHN� LoLQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQGD� \DSÕODQ�
KHVDSODPDODUGD�� VÕFDNOÕN� DUWWÕNoD� JHUHNOL� J�F�� �UHWPHN� LoLQ� LKWL\Do� GX\XODQ� EXKDU�
GHELVLQLQ� D]DOGÕ÷Õ� J|U�OP�úW�U�� $\QÕ� VÕFDNOÕNWD� EXKDU� GHELVLQLQ� VDELW� ROGX÷X�
EXOXQPXúWXU��
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ùHNLO� ������ .RQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN�
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D��PV ����NJ�V���
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ùHNLO� ������.RQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ� IDUNOÕ� DNÕúNDQ� GHELOHULQH� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D�� 7 ������3.QG ��N3D�
�
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$\QÕ�oDOÕúPD�VÕFDNOÕNODUÕQGD��W�UELQ�LoLQ�JHUHNOL�J�o�VD÷ODQGÕNWDQ�VRQUD�NDODQ�o�U�N�
EXKDUÕQ� EDVÕQFÕ� DUWWÕNoD� NRQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ� DUWWÕ÷Õ� J|U�OP�úW�U�� 6DELW� ND]DQ�
VÕFDNOÕ÷ÕQGD�NRQGHQVHU�EDVÕQFÕ�GD� VDELW� LNHQ�NRQGHQVHUGHQ�DWÕODQ� ÕVÕ�GH÷LúPHPLúWLU��
$QFDN� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� NRQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ� GD� DUWWÕ÷Õ�� \LQH� ND]DQ�
VÕFDNOÕ÷ÕQD� ED÷OÕ� RODUDN� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� GD� NRQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ�
DUWWÕ÷Õ�J|U�OP�úW�U��
�
6DELW� ND]DQ� EDVÕQo� YH� VÕFDNOÕ÷ÕQGD� NRQGHQVHUGHQ� DWÕODQ� ÕVÕQÕQ� GHEL\H� ED÷OÕ� ROGX÷X�
J|U�OP�úW�U��6DELW�NRQGHQVHU�EDVÕQFÕQGD�DNÕúNDQ�GHELVL�DUWWÕNoD�NRQGHQVHUGHQ�DWÕODQ�
ÕVÕQÕQ�GD�DUWWÕ÷Õ��VDELW�ND]DQ�VÕFDNOÕ÷ÕQGD�GD�DNÕúNDQ�GHELVL�DUWWÕNoD�DWÕODQ�ÕVÕQÕQ�DUWWÕ÷Õ�
VDSWDQPÕúWÕU��
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ùHNLO�������6R÷XWPD�VX\X�GHELVLQLQ� IDUNOÕ�NRQGHQVHU�oÕNÕú�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�
ND]DQ�VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D��PV ����NJ�V��7VV�J ����&��7VV�o ���
�&��
�

�
����
����
����
����
�����
�����

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�VÕFDNOÕ÷Õ

6R÷
XWP

D�6
X\X

�'H
ELV

L�.
J�V

PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V

ùHNLO� ������ 6R÷XWPD� VX\X� GHELVLQLQ� IDUNOÕ� EXKDU� GHELOHULQH� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��33 �����03D��7VV�J ����&��7VV�o ����&��3.QG ��N3D�
�
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ùHNLO� ������ 6R÷XWPD� VX\X� GHELVLQLQ� IDUNOÕ� VR÷XWPD� VX\X� oÕNÕú� VÕFDNOÕNODUÕQD� ED÷OÕ�
RODUDN� ND]DQ� VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 33 �����03D��7VV�J ��� �&�� 3.QG �� N3D��
PV ����NJ�V�
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ùHNLO� ������ 6R÷XWPD� VX\X� GHELVLQLQ� IDUNOÕ� VR÷XWPD� VX\X� JLULú� VÕFDNOÕNODUÕQD� ED÷OÕ�
RODUDN� ND]DQ� VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 33 �����03D�� 7VV�o ��� �&�� 3.QG �� N3D��
PV ����NJ�V�
�
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.D]DQ�VÕFDNOÕ÷Õ�DUWWÕNoD�NRQGHQVHU�VR÷XWPD�VX\X�GHELVLQLQ�DUWWÕ÷Õ�J|U�OP�úW�U��6DELW�
EXKDU�GHELVL�YH�NRQGHQVHU�EDVÕQFÕQGD�ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD�JHUHNOL�RODQ� VR÷XWPD�
VX\X� GHELVL� DUWPDNWDGÕU�� 'H÷LúPH\HQ� ND]DQ� EDVÕQFÕ�� ND]DQ� VÕFDNOÕ÷Õ� YH� EXKDU�
GHELVLQGH� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� VR÷XWPD� VX\X� GHELVLQLQ� DUWWÕ÷Õ� EXOXQPXúWXU��
.RQGHQVHU�EDVÕQFÕ�YH�ND]DQ�VÕFDNOÕ÷Õ�VDELW� LNHQ�EXKDU�GHELVL�DUWWÕNoD�VR÷XWPD�VX\X�
GHELVL�DUWPDNWDGÕU���
�
6R÷XWPD� VX\X� JLULú� VÕFDNOÕ÷Õ� DUWWÕNoD� VR÷XWPD� VX\X� GHELVLQLQ� DUWWÕ÷Õ� EXOXQPXúWXU��
6DELW�ND]DQ�VÕFDNOÕ÷Õ��EXKDU�GHELVL�YH�NRQGHQVHU�EDVÕQFÕQGD�VR÷XWPD�VX\X�VÕFDNOÕ÷Õ�
DUWWÕNoD�JHUHNOL�VR÷XWPD�VX\X�PLNWDUÕ�DUWPDNWDGÕU��$\QÕ�úDUWODUGD�NRQGHQVHU�EDVÕQFÕ�
D]DOGÕNoD�VR÷XWPD�VX\X�GHELVL�GH�D]DOPDNWDGÕU��
�
6R÷XWPD�VX\X�oÕNÕú� VÕFDNOÕ÷Õ� DUWWÕNoD� VR÷XWPD�VX\X�GHELVLQLQ�D]DOGÕ÷Õ�J|U�OP�úW�U��
$QFDN� úHNLOOHUGH� VR÷XWPD� VX\X� GHELOHUL� ND]DQ� VÕFDNOÕNODUÕQD� ED÷OÕ� RODUDN� GH÷LúWL÷L�
LoLQ�EX�D]DOPD�J|U�OPHPHNWHGLU��GR÷DO�RODUDN�ND]DQ�VÕFDNOÕ÷Õ�DUWWÕNoD�VR÷XWPD�VX\X�
GHELVLQLQ�DUWWÕ÷Õ�J|VWHULOPHNWHGLU���
�
6RQXo� RODUDN� NRQGHQVHUGH� JHUHNOL� VR÷XWPD� VX\X� GHELVL� ELUoRN� GH÷LúNHQH� ED÷OÕ�
ROGX÷X�J|U�OP�úW�U��%XQODUÕQ�HQ�|QHPOLVL�ND]DQ�VÕFDNOÕ÷Õ�YH�EXKDU�GHELVLGLU��*HUHNOL�
VR÷XWPD�VX\X�GHELVLQGHNL�HQ�E�\�N�GH÷LúLNOLN�ND]DQ�VÕFDNOÕNODUÕ�YH�EXKDU�GHELOHUL�LOH�
PH\GDQD� JHOGL÷L�� NRQGHQVHU� EDVÕQFÕQÕQ� VR÷XWPD� VX\X� GHELVLQH� |QHPOL� ELU� HWNLVL�
ROPDGÕ÷Õ�J|U�OP�úW�U���
�
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ùHNLO� ������ 7�UELQ� WHUVLQLU� LúLQLQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 3. �����03D��PV ���� NJ�V�� 7� ��� �&�� 3� ����03D��
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ùHNLO�������7�UELQ� LúLQLQ� IDUNOÕ�EXKDU�GHELOHULQH�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ� ��&��
LOH�GH÷LúLPL��3. �����03D��7� ����&��3� ����03D��3.QG ��N3D�� 7 �����
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7�UELQ� WHUVLQLU� LúL� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN� KHVDSODQPÕú� D\QÕ� VÕFDNOÕNWD�
NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� W�UELQ� WHUVLQLU� LúLQLQ� D]DOGÕ÷Õ� J|U�OP�úW�U�� .RQGDQVHU�
EDVÕQFÕ�VDELW�YH�ND]DQ�VÕFDNOÕNODUÕ�DUWWÕNoD�W�UELQ�WHUVLQLU�LúLQLQ�GH�DUWWÕ÷Õ�J|U�OP�úW�U��
�
$NÕúNDQ�GHELVLQH�ED÷OÕ�RODUDN�ND]DQ�VÕFDNOÕNODUÕ� LOH� W�UELQ� WHUVLQLU� LúL� LQFHOHQPLú�YH�
VDELW�ND]DQ� VÕFDNOÕ÷ÕQGD� DNÕúNDQ�GHELVL� DUWWÕNoD� WHUVLQLU� LúLQ�GH� DUWWÕ÷Õ�� \LQH� VÕFDNOÕN�
DUWWÕNoD�WHUVLQLU�LúLQ�DUWWÕ÷Õ�J|U�OP�úW�U��
�
7�UELQ�WHUVLQPH]OL÷L�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�KHVDSODQPÕú�D\QÕ�VÕFDNOÕNWD�
NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� W�UELQ� WHUVLQPH]OL÷LQLQ� GH� D]DOGÕ÷Õ� J|U�OP�úW�U��
.RQGDQVHU� EDVÕQFÕ� VDELW� YH� ND]DQ� VÕFDNOÕNODUÕ� DUWWÕNoD� W�UELQ� WHUVLQPH]OL÷LQLQ� GH�
DUWWÕ÷Õ�J|U�OP�úW�U��
�
$NÕúNDQ�GHELVLQH�ED÷OÕ� RODUDN�ND]DQ� VÕFDNOÕNODUÕ� LOH� W�UELQ� WHUVLQPH]OL÷L� LQFHOHQPLú�
YH VDELW�ND]DQ�VÕFDNOÕ÷ÕQGD�DNÕúNDQ�GHELVL�DUWWÕNoD�W�UELQ�WHUVLQPH]OL÷LQLQ�GH�DUWWÕ÷Õ��
\LQH�VÕFDNOÕN�DUWWÕNoD�W�UELQ�WHUVLQPH]OL÷LQLQ�DUWWÕ÷Õ�J|U�OP�úW�U��
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DUWWÕNoD� ND]DQ� WHUVLQLU� LúLQLQ� YH� ND]DQ� WHUVLQPH]OL÷LQLQ� DUWWÕ÷Õ� J|U�OP�úW�U�� 6DELW�
ND]DQ�VÕFDNOÕ÷Õ�YH�VDELW�DNÕúNDQ�GHELVLQGH�NRQGHQVHU�EDVÕQFÕ�DUWWÕNoD�ND]DQ�WHUVLQLU�LúL�
YH ND]DQ�WHUVLQPH]OL÷L�D]DOPDNWDGÕU���
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6DELW�ND]DQ�VÕFDNOÕ÷Õ�YH�NRQGHQVHU�EDVÕQFÕQGD�DNÕúNDQ�GHELVL�DUWWÕNoD�ND]DQ� WHUVLQLU�
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GHELVLQGH� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� WHUVLQLU� Lú� YH� ND]DQ� WHUVLQPH]OL÷LQLQ� DUWWÕ÷Õ�
J|U�OP�úW�U��



����

�����

����

�����

����

�����

�

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.D
]DQ

�(N
VHU

ML�9
HULP

L���

3NQG ����.SD
3NQG ��.SD
3NQG ����.SD
3NQG ���.SD

ùHNLO�������.D]DQ�HNVHUML�YHULPLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��3. �����03D��PV ����NJ�V��7� ����&��3� ����03D���
�

����
�����
����
�����
����
�����

�

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.D
]DQ

�(N
VHU

ML�9
HULP

L���

PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V

ùHNLO� ������ .D]DQ� HNVHUML� YHULPLQLQ� IDUNOÕ� DNÕúNDQ� GHELOHULQH� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��3. �����03D��7� ����&��3� ����03D��3.QG ��N3D�
�



����

.RQGHQVHU�EDVÕQFÕQD�ED÷OÕ�RODUDN�ND]DQ�HNVHUML�YHULPOHUL�EXOXQPXúWXU��6DELW�ND]DQ�
VÕFDNOÕ÷ÕQGD� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� ND]DQ� HNVHUML� YHULPL� GH� DUWPÕúWÕU�� 6DELW�
NRQGHQVHU� EDVÕQFÕQGD� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� ND]DQ� HNVHUML� YHULPLQLQ� D]DOGÕ÷Õ�
J|U�OP�úW�U��$NÕúNDQ�GHELVLQH�ED÷OÕ�RODUDN�� VDELW�ND]DQ�VÕFDNOÕ÷ÕQGD�DNÕúNDQ�GHELVL�
DUWWÕNoD� ND]DQ� HNVHUML� YHULPLQLQ� DUWWÕ÷Õ�� VDELW� DNÕúNDQ� GHELVLQGH� LVH� ND]DQ� VÕFDNOÕ÷Õ�
DUWWÕNoD� ND]DQ� HNVHUML� YHULPLQLQ� D]DOGÕ÷Õ� J|U�OP�úW�U��$\UÕFD� NRQGHQVHU� EDVÕQFÕQÕQ�
ND]DQ� HNVHUML� YHULPLQH� |QHPOL� GHUHFHGH� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU��.D]DQ�
HNVHUMLVLQGH�|QHPOL�GH÷LúNHQOHULQ�VÕFDNOÕN�YH�DNÕúNDQ�GHELVL�ROGX÷X�J|U�OP�úW�U��
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GH÷LúNHQLQ�DUWÕúÕQÕQ�GD�EXKDUÕQ�HNVHUMLVLQL�DUWWÕUGÕ÷Õ�VDSWDQPÕúWÕU��



����

�
���
�

���
�

���
�

���

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQLU

�øúL
��0

:

PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V
PV ����NJ�V

ùHNLO� ������ .RQGHQVHU� WHUVLQLU� LúLQLQ� IDUNOÕ� DNÕúNDQ� GHELOHULQH� ED÷OÕ� RODUDN� ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��3. �����03D��7� ����&��3� ����03D��3.QG ��N3D�
�

�
��
��
��
��
��
��

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQLU

�øúL
��0

:

3NQG ����.SD 3NQG ��.SD
3NQG ����.SD 3NQG ���.SD

ùHNLO�������.RQGHQVHU�WHUVLQLU�LúLQLQ�IDUNOÕ�NRQGHQVHU�EDVÕQoODUÕQD�ED÷OÕ�RODUDN�ND]DQ�
VÕFDNOÕNODUÕ���&��LOH�GH÷LúLPL��3. �����03D��7� ����&��3� ����03D��PV ����NJ�V�
�



����

�
��
��
��
��
���
���
���
���

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQP

H]OL
÷L��

0:

3NQG ����.SD
3NQG ��.SD
3NQG ����.SD
3NQG ���.SD

ùHNLO� ������ .RQGHQVHU� WHUVLQPH]OL÷LQLQ� IDUNOÕ� NRQGHQVHU� EDVÕQoODUÕQD� ED÷OÕ� RODUDN�
ND]DQ�VÕFDNOÕNODUÕ� ��&�� LOH�GH÷LúLPL��3. �����03D��7� �� �&��3� ����03D��PV ����
NJ�V�
�

�
��
���
���
���
���

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�VÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQP

H]OL
÷L��

0:

7VV�J �� 7VV�J �� 7VV�J �� 7VV�J ��7VV�J �� 7VV�J ��

ùHNLO�������.RQGHQVHU�WHUVLQPH]OL÷LQLQ�IDUNOÕ�VR÷XWPD�VX\X�JLULú�VÕFDNOÕNODUÕQD�ED÷OÕ�
RODUDN� ND]DQ� VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 3. �����03D�� 7� ��� �&�� 3� ����03D��
PV ����NJ�V��7VV�o ����&��3.QG ��N3D�
�



����

�
��
���
���
���
���
���

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQP

H]OL
÷L��

0:

PV ����NJ�V PV ����NJ�V PV ����NJ�VPV ����NJ�V PV ����NJ�V

ùHNLO� ������.RQGHQVHU� WHUVLQPH]OL÷LQLQ� IDUNOÕ� DNÕúNDQ�GHELOHULQH�ED÷OÕ�RODUDN�ND]DQ�
VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 3. �����03D�� 7� ��� �&�� 3� ����03D��PV ���� NJ�V��
7VV�J ����&��7VV�o ����&��3.QG ��N3D�
�

�
��
���
���
���
���
���

��� ��� ��� ��� ��� ��� ���� ���� ���� ����
.D]DQ�6ÕFDNOÕ÷Õ

.R
QG

HQV
HU�7

HUV
LQP

H]OL
÷L��

0:

7VV�o �� 7VV�o �� 7VV�o �� 7VV�o ��7VV�o �� 7VV�o �� 7VV�o �� 7VV�o ��

ùHNLO�������.RQGHQVHU�WHUVLQPH]OL÷LQLQ�IDUNOÕ�VR÷XWPD�VX\X�oÕNÕú�VÕFDNOÕNODUÕQD�ED÷OÕ�
RODUDN� ND]DQ� VÕFDNOÕNODUÕ� ��&�� LOH� GH÷LúLPL�� 3. �����03D�� 7� ��� �&�� 3� ����03D��
PV ����NJ�V��7VV�J ����&��3.QG ��N3D���



����
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NRQGHQVHU� WHUVLQLU� LúL� YH� WHUVLQPH]OL÷L� KHVDSODQPÕúWÕU�� 6DELW� ND]DQ� VÕFDNOÕ÷ÕQGD�
DNÕúNDQ� GHELVL� DUWWÕNoD� NRQGHQVHU� WHUVLQLU� LúL� YH� NRQGHQVHU� WHUVLQPH]OL÷LQLQ� DUWWÕ÷Õ�
J|U�OP�úW�U�� <LQH� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕ÷ÕQGD� NRQGHQVHU� WHUVLQPH]OL÷LQLQ� GH� DUWWÕ÷Õ�
EXOXQPXúWXU��$\QÕ� VÕFDNOÕNWD�NRQGHQVHU�EDVÕQFÕ� DUWWÕNoD�NRQGHQVHU� WHUVLQPH]OL÷LQLQ�
D]DOGÕ÷Õ�J|U�OP�úW�U��
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6R÷XWPD� VX\X�JLULú� VÕFDNOÕ÷ÕQD� ED÷OÕ� RODUDN� WHUVLQPH]OLN� LQFHOHQPLú�� VR÷XWPD� VX\X�
JLULú� VÕFDNOÕ÷Õ� DUWWÕNoD� NRQGHQVHU� WHUVLQPH]OL÷L� DUWPDNWDGÕU�� 6R÷XWPD� VX\X� GHELVLQH�
ED÷OÕ� RODUDN� LQFHOHQGL÷LQGH� LVH�� VR÷XWPD� VX\X� GHELVL� DUWWÕNoD� NRQGHQVHU�
WHUVLQPH]OL÷LQLQ�D]DOGÕ÷Õ�J|U�OP�úW�U��
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6R÷XWPD� VX\X� oÕNÕú� VÕFDNOÕ÷Õ� DUWWÕNoD� NRQGHQVHU� WHUVLQPH]OL÷LQLQ� D]DOGÕ÷Õ�
J|U�OP�úW�U�� .RQGHQVHU� EDVÕQFÕ� LOH� WHUVLQPH]OL÷LQ� GH÷LúLPL� LQFHOHQGL÷LQGH� LVH�
NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� WHUVLQPH]OLN� D]DOPDNWDGÕU�� %D÷ÕPOÕ� GH÷LúNHQOHUGHQ�
NRQGHQVHU� WHUVLQPH]OL÷LQH�HQ� ID]OD�HWNL�HGHQOH�ND]DQ�VÕFDNOÕ÷Õ�YH�DNÕúNDQ�GHELVLGLU��
6R÷XWPD� VX\X� GHELVL�� JLULú� VÕFDNOÕ÷Õ� YH� oÕNÕú� VÕFDNOÕ÷Õ� NRQGHQVHU� WHUVLQPH]OL÷LQL�
|QHPOL�GHUHFHGH�HWNLOHPHPHNWHGLU��<DQL�ND]DQ�VÕFDNOÕ÷ÕQÕQ�HWNLVLQLQ�\DQÕQGD�oRN�D]�
ELU�HWNL\H�VDKLS�ROGXNODUÕ�VDSWDQPÕúWÕU��
�
.RQGHQVHU� EDVÕQFÕQD� J|UH� NRQGHQVHU� HNVHUML� YHULPL� LQFHOHQPLú�� VDELW� NRQGHQVHU�
EDVÕQFÕ� YH� DNÕúNDQ� GHELVLQGH� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� NRQGHQVHU� HNVHUML� YHULPLQLQ�
D]DOGÕ÷Õ�� \LQH� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� NRQGHQVHU� HNVHUML� YHULPLQLQ� D]DOGÕ÷Õ�
J|U�OP�úW�U���
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.RQGHQVHU� EDVÕQFÕQD� ED÷OÕ� RODUDN� VLWHPLQ� WRSODP� WHUVLQPH]OL÷L� LQFHOHQPLú�� VDELW�
DNÕúNDQ� GHELVL� YH� ND]DQ� VÕFDNOÕ÷ÕQGD� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� VLVWHPLQ� WRSODP�
WHUVLQPH]OL÷LQLQ�D]DOGÕ÷Õ��VDELW�NRQGHQVHU�EDVÕQFÕQGD�ND]DQ�VÕFDNOÕ÷Õ�DUWWÕNoD�WRSODP�
WHUVLQPH]OL÷LQ�GH�DUWWÕ÷Õ�J|U�OP�úW�U��
�
$NÕúNDQ� GHELVLQH� ED÷OÕ� RODUDN� VLVWHPLQ� WRSODP� WHUVLQPH]OL÷L� LQFHOHQPLú�� DNÕúNDQ�
GHELVL� YH� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� VLVWHPLQ� WRSODP� WHUVLQPH]OL÷LQLQ� DUWWÕ÷Õ�
J|U�OP�úW�U��
�
6LVWHPLQ� WRSODP� WHUVLQPH]OL÷L� KHVDEÕQD� SRPSD� WHUVLQPH]OL÷L� GkKLO� HGLOPHPLúWLU��
d�QN��SRPSD�WHUVLQPH]OL÷L�GL÷HU�WHUVLQPH]OLNOHULQ�\DQÕQGD�LKPDO�HGLOHELOHFHN�NDGDU�
N�o�NW�U��6LVWHPGH�HQ�ID]OD�WHUVLQPH]OL÷L�NRQGHQVHUGH�PH\GDQD�JHOGL÷L�J|U�OP�úW�U��
%XQXQ� QHGHQL� LVH� W�UELQGHQ� DWÕODQ� o�U�N� EXKDUÕ� \HQLGHQ� VLVWHPH� YHULOPHVL� LoLQ�
\R÷XúWXUXOPDVÕGÕU�� <R÷XúPD� VÕUDVÕQGD� GÕú� RUWDPD� GL÷HU� NRPSRQHQWOHUH� J|UH� GDKD�
ID]OD�ÕVÕ�DWÕPÕQÕ�ROPDVÕGÕU��
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3RPSDGD� YH� W�UELQGH� PH\GDQD� JHOHQ� WHUVLQPH]OLN� KHVDSODUD� GkKLO� HGLOPHPLúWLU��
.D]DQ� YH� NRQGHQVHUGH�PH\GDQD� JHOHQ� WHUVLQPH]OLNOHU� \�]GHOLN� RODUDN� KHVDSODQPÕú�
YH HQ� ID]OD� WHUVLQPH]OL÷LQ�� G�ú�N� VÕFDNOÕNODUGD� NRQGHQVHUGH�� VÕFDNOÕN� \�NVHOGLNoH�
ND]DQ� WHUVLQPH]OL÷LQLQ� NRQGHQVHUGH� PH\GDQD� JHOHQ� WHUVLQPH]OLNWHQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� 'H÷LúNHQ� DNÕúNDQ� GHELOHULQGH�� VÕFDNOÕNODUD� ED÷OÕ� RODUDN� ND]DQGD� YH�
NRQGHQVHUGHNL� WHUVLQPH]OL÷LQ� GH÷LúWL÷L�� IDUNOÕ� VR÷XWPD� VX\X� GHELOHULQGH� LVH�
NRQGHQVHUGHNL� WHUVLQPH]OL÷LQ� ND]DQD� RUDQOD� ID]OD� GH÷LúPHGL÷L� J|U�OP�úW�U�� 'HEL�
DUWÕúÕ�ND]DQGDNL�YH�NRQGHQVHUGHNL�WHUVLQPH]OL÷L�DUWÕUPÕúWÕU��
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����7HUPRHNRQRPLN�2SWLPL]DV\RQ�6RQXoODUÕ�
�
'DKD� |QFHNL� NÕVÕPODUGD� HNVHUMLOHU� KHVDSODQPÕúWÕU�� %X� HNVHUMLOHUH� LOH� ELUOLNWH� VLVWHP�
HOHPDQODUÕQÕQ�LON�\DWÕUÕP�YH�EDNÕP�PDOL\HWL�RODQ�.�GH÷HUL�KHVDSODQPÕúWÕU��'DKD�VRQUD�
VÕUDVÕ� LOH� EXKDU� YH� �U�Q�PDOL\HWOHUL� EXOXQPXúWXU��%XKDU� ND]DQGD�� �U�Q� LVH� W�UELQGH�
�UHWLOGL÷L� LoLQ� GL÷HU� HOHPDQODU� KHVDSODQPDPÕúWÕU�� d�QN�� SRPSDGD� ELU� �U�Q� oÕNWÕVÕ�
\RNWXU��NRQGHQVHUGH�LVH��UHWLP�\RNWXU��ND\ÕSODU�YDUGÕU��
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ùHNLO�������(OHNWULN�PDOL\HWLQLQ�ND]DQ�VÕFDNOÕNODUÕQD�ED÷OÕ�RODUDN�GH÷LúLPL��3. �����
03D� 7� ����&��3� ����03D��7VV�J ����&��7VV�o ����&��PV ����NJ�V��3.QG ��N3D�
�
<DSÕODQ� LQFHOHPHOHUGH� WHVLVLQ� oDOÕúPD� VÕFDNOÕ÷Õ� DUWWÕNoD�EXKDU�PDOL\HWLQLQ�GH�DUWWÕ÷Õ�
J|U�OP�úW�U�� %XKDU� PDOL\HW� KHVDSODPDVÕ�� EXOXQDQ� HNVHUML� VRQXoODUÕQD� J|UH�
\DSÕOPÕúWÕU��%XKDU��UHWLPL�\DOQÕ]FD�ND]DQGD�ROGX÷X�LoLQ��ND]DQ�JLULú�oÕNÕú�HNVHUMLOHUL�
J|]�|Q�QH�DOÕQPÕúWÕU��
�
%XKDU�PDOL\HWL�\DSÕOGÕNWDQ�VRQUD�HOHNWULN�\DQL��U�Q�PDOL\HWL�KHVDSODQPÕú�YH�VRQXoODU�
JUDILNWH�J|VWHULOPLúWLU�������& VÕFDNOÕNWD�HOHNWULN�PDOL\HWL���������0:�LNHQ�������&
VÕFDNOÕNWD� ����� ��0:� RODUDN� KHVDSODQPÕúWÕU�� hU�Q� PDOL\HWL� KHVDSODQÕUNHQ� W�UELQLQ�
JLULú�oÕNÕú�HNVHUML�GH÷HUOHUL�DOÕQPÕú�YH�EXKDU�PDOL\HWL�LOH��U�Q�PDOL\HWL�EXOXQPXúWXU��
$OÕQDQ� GH÷HUOHU� YH� IRUP�OOHU� LVH� (��¶GH� YHULOPLúWLU�� hU�Q� PDOL\HWL� ��0:� RODUDN�
EXOXQPXú� YH� úHNLO� ����¶GH� J|VWHULOPLúWLU�� %XUDGD� ND]DQ� VÕFDNOÕ÷Õ� DUWWÕNoD� �U�Q�
PDOL\HWLQLQ�GH�DUWWÕ÷Õ�J|U�OP�úW�U��
�
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�
5DQNLQH� oHYULPL�� EXKDUOÕ� J�o� VDQWUDOOHULQGH� HQ� oRN� NXOODQÕODQ� oHYULPGLU�� (QHUML�
�UHWLP� WHVLVOHULQGH�� ELULP� �U�Q�PDOL\HWLQLQ� KHVDSODQPDVÕ� ROGXNoD� |QHPOLGLU�� (QHUML�
PDOL\HWL� \|QWHPOHUL� LOH� D\QÕ� W�U� �U�QOHULQ�PDOL\HWOHUL� WHVSLW� HGLOHELOLUNHQ�� �U�QOHULQ�
W�UOHUL�IDUNOÕ�ROGX÷XQGD�EX�\|QWHPOHUOH�PDOL\HWOHUL�EHOLUOHPHN�LPNkQVÕ]GÕU���
�
7HUPRHNRQRPLN� DQDOL]OHUL� EDVLW� EXKDU� VDQWUDOL� oHYULPLQH� X\JXOD\DELOPHN� LoLQ�
0DWODE� SURJUDPÕ� \DSÕOPÕúWÕU�� 7HUPRHNRQRPLN� DQDOL]� QHWLFHVLQGH�� HNVHUML� YHULPL� LOH�
WRSODP�HNVHUML�GH÷HULQLQ�PDNVLPXP�ROGX÷X�VÕFDNOÕN�GH÷HUOHUL�J|VWHULOPLúWLU���
�
���� 0:¶OÕN� HOHNWULN� J�F�� HOGH� HWPHN� LoLQ� IDUNOÕ� KHVDSODPDODU� \DSÕOPÕúWÕU�� gQFH�
ND]DQ�EHVOHPH�VX\X�SRPSDVÕQÕQ�J�F��EXOXQPXúWXU��.D]DQ�EHVOHPH�VX\X�SRPSDVÕQÕQ�
J�F��� �� N3D� NRQGHQVHU� EDVÕQFÕ�� ����� 03D� SRPSD� EDVÕQFÕQGD� YH� ����� SRPSD�
YHULPLQGH� EDVÕQo� ND\ÕSODUÕ� YH� GL÷HU� ND\ÕSODU� LKPDO� HGLOHUHN� ���� NJ�V� DNÕúNDQ�
GHELVLQGH� �����0:�� ���� NJ�V� DNÕúNDQ� GHELVLQGH� LVH� �����0:�EXOXQPXúWXU��'L÷HU�
NRQGHQVHU�EDVÕQoODUÕQD�J|UH�SRPSD�J�oOHUL�oL]HOJH����¶GH�J|VWHULOPHNWHGLU��
�
dL]HOJH�����)DUNOÕ�DNÕúNDQ�GHELOHUL�YH�NRQGHQVHU�EDVÕQoODUÕ\OD�SRPSD�J�F��GH÷HUOHUL�
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)DUNOÕ�VÕFDNOÕNODUGD�ND]DQD�YHULOHQ�ÕVÕ�KHVDSODQPÕú�������03D�SRPSD�EDVÕQFÕ�YH�����
NJ�V�DNÕúNDQ�GHELVLQGH������& �������������&¶GH��������YH�������&¶GH�LVH���������
0: EXOXQPXúWXU������NJ�V�GHELGH� LVH������& ���������0:�EXOXQPXúWXU��.D]DQD�
YHULOHQ� VÕFDNOÕN� GH÷LúLN� VÕFDNOÕNODUGD� YH� DNÕúNDQ� GHELOHULQGH�� ���� N3D� NRQGHQVHU�
EDVÕQFÕ�YH������03D�SRPSD�EDVÕQFÕQGD�EXOXQDQ�VRQXoODU�oL]HOJH����¶GH�YHULOPLúWLU��
�
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dL]HOJH�����)DUNOÕ�VÕFDNOÕN�YH�DNÕúNDQ�GHELOHULQGH�ND]DQD�YHULOHQ�ÕVÕ�GH÷HUOHUL�
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)DUNOÕ�ND]DQ�VÕFDNOÕNODUÕQGD�YH�DNÕúNDQ�GHELOHULQGH�W�UELQ�YHULPL������DOÕQDUDN�W�UELQ�
J�F��YH�W�UELQ�LúL�KHVDSODQPÕú��VRQXoODU�oL]HOJH����¶GH�YHULOPLúWLU��7�UELQLQ��UHWHFH÷L�
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J�o�����0:¶D�\�NVHOPLúWLU��7�UELQGH�PH\GDQD�JHOHQ�WHUVLQPH]OLNOHU�GH�J|]�|Q�QH�
DOÕQÕUVD��V�UW�QPH�YH�EDVÕQo�ND\ÕSODUÕ�LKPDO�HGLOPLúWLU������NJ�V�DNÕúNDQ�GHELVLQGH�YH�
�����&¶GH�JHUHNOL�J�o�HOGH�HGLOPLúWLU��
�
dL]HOJH�����7�UELQ�J�F��GH÷HUOHUL�

7.��& PV ����NJ�V��
:7 0:�

PV ����NJ�V��
:7 0:�

PV ����NJ�V��
:7 0:�

PV ����NJ�V��
:7 0:�

PV ����NJ�V��
:7 0:�

���� �������� ��������� ��������� ��������� ���������
���� ��������� ��������� ��������� ��������� ���������
���� �������� ��������� ��������� ��������� ���������
���� ��������� ��������� �������� ��������� ���������
���� �������� ��������� ��������� ��������� ���������
���� ��������� ��������� ��������� ��������� ���������
����� ��������� ��������� ��������� ��������� ���������
����� ��������� ��������� ��������� ��������� ���������
����� ��������� �������� ��������� ��������� ���������
����� ��������� ��������� ��������� ��������� ���������

(÷HU�� GL÷HU� HOHPDQODUGDQ� ND\QDNODQDQ� WHUVLQPH]OLNOHU� G�ú�Q�OPH]� LVH�� W�UELQ� LoLQ�
JHUHNOL� J�o� ���� �& ND]DQ� VÕFDNOÕ÷Õ� YH� ���� NJ�V� DNÕúNDQ� GHELVLQGH� VD÷ODQPDNWDGÕU�
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$\QÕ� ND]DQ� VÕFDNOÕ÷ÕQGD� NRQGHQVHU� EDVÕQFÕ� DUWWÕNoD� NRQGHQVHU� WHUVLQPH]OL÷L�
D]DOPDNWDGÕU�� 6DELW� NRQGHQVHU� EDVÕQFÕQGD� YH� DNÕúNDQ� GHELVLQGH� ND]DQ� VÕFDNOÕ÷Õ�
DUWWÕNoD� NRQGHQVHUGH� PH\GDQD� JHOHQ� WHUVLQPH]OLN� GH� DUWPDNWDGÕU�� <�NVHN�
VÕFDNOÕNODUGD�WHUVLQPH]OL÷LQ�ID]OD�ROPDVÕQÕQ�QHGHQL�oHYUH\H�RODQ�ID]OD�ÕVÕ�ND\ÕSODUÕ�YH�
VR÷XWPD�VX\XQD�YHULOHQ�ÕVÕQÕQ�ID]OD�ROPDVÕGÕU��
�
����0:�J�F�QGH�ELU�WHVLV�LoLQ�RSWLPXP�oDOÕúPD�GH÷HUOHUL������03D�YH������& ND]DQ�
VÕFDNOÕ÷ÕQGD�����NJ�V�EXKDU�GHELVL�RODUDN�EXOXQPXúWXU��%XOXQDQ�EX�GH÷HUOHU�LOH�ELULP�
EXKDU� PDOL\HWL� ������ ��0:� YH� ELULP� HOHNWULN� PDOL\HWL� ����� ��0:� RODUDN�
KHVDSODQPÕúWÕU�� %XKDU� YH� HOHNWULN�PDOL\HWOHUL� ELULP� N�WOH� LoLQ� EXOXQPXúWXU�� 7HVLVLQ�
WDP�NDSDVLWHGH�oDOÕúWÕ÷ÕQGD�WRSODP�EXKDU�PDOL\HWL�������YH�HOHNWULN�PDOL\HWL�LVH�����
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