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*HOHQHNVHO� HNRQRPLOHUGH� |UJ�WOHU� GDKD� oRN� VHUPD\H�� LQVDQ� YH� Lú�J�F�� �]HULQH� RGDNODQÕUNHQ�� |UJ�WOHU� \HQL� \DGD� N�UHVHO� RODUDN� DGODQGÕUÕODQ�HNRQRPLOHUGH�� GDKD� GLQDPLN� ELU� \DSÕ�� GDKD� HVQHN� �UHWLP�� GDKD� D]� WRSUDN��GDKD� D]� HPHN�� GDKD� D]� VHUPD\H�� GDKD� oRN� ELOJL� IRUPDWOÕ� ROXúXPODU� �]HULQH�\R÷XQODúPDNWDGÕUODU���
<HQL� HNRQRPLOHUGH� WHNQRORML� HWNLQ� IDNW|U� ROGX÷X� LoLQ�� XOXVDO� \DGD�XOXVODU� DUDVÕ� SD]DUODUD� KDNLP� ROPDN� LVWH\HQ� úLUNHWOHU� ELOJL\H� K�NPHWPHOL��\HQLOLN��UHWPHOL�YH�\HQL�WHNQRORMLOHU�JHOLúWLUPHOL�\DGD�JHOLúWLULOHQ�WHNQRORMLOHUH�KÕ]OD� X\XP� VD÷ODPDOÕGÕU� �%DúRO�� $\GÕQ�� ùLPúHN�� ������� øúOHWPHOHU� DUWÕN�\|UHVHO�W�NHWLFL�LVWHN�YH�WHUFLKOHULQGHQ�|WH�HYUHQVHO�W�NHWLFL�SURILOLQH�J|UH�YH�XOXVODUDUDVÕ� NDOLWH� QRUPODUÕQGD� � \HQL� oHúLW� YH� VD\ÕGD� PDPXOOHU� �UHWPHN�]RUXQGDGÕUODU��(UNDQ��(OHUHQ��������������
hONHPL]GH� |]HO� VHNW|U� NXUXOXúODUÕQ� |QF�O�÷�QGH� \�U�W�OHQ� NDOLWH�\DUÕúÕQGD� LVWHQLOHQ� G�]H\H� XODúÕOPDPÕúWÕU�� %XQXQ� QHGHQOHULQH� EDNWÕ÷ÕPÕ]GD�7RSODP�.DOLWH�<|QHWLPL�WHNQRORML�X\XPVX]OX÷X��GH÷LúPH�GLUHQLú��JHOLúPH�YH�oD÷ÕQ� JHUHNOHULQH� GX\DUVÕ]� DQOD\Õú�� �UHWLP� KDWODUÕQGD� WDP� RWRPDV\RQXQ�VD÷ODQPDPDVÕ� JLEL� QHGHQOHU� NDUúÕPÕ]D� oÕNPDNWDGÕU�� 9HULPOLOLN�� NDOLWH��SHUIRUPDQV� JLEL� NDYUDPODUGDQ� X]DN� LúOHWPH� \|QHWLPL� DQOD\ÕúÕ�� N�UHVHO�UHNDEHWWH��ONHPL]�LúOHWPHOHULQLQ�\HU�HGLQPHVLQL�HQJHOOHPHNWHGLU��
hONHPL]GH� 7RSODP� .DOLWH� <|QHWLPL� X\JXODPDVÕQD� JHoLúWHNL�ROXPVX]OXNODUÕ� HQ� D]D� LQGLUJHPHN� LoLQ�� �UHWLP� KDWODUÕQGD� 7RSODP� .DOLWH�<|QHWLPL�X\JXODPDODUÕQÕ�HWNLQ�NÕOPDN��GH÷LúLPLQ�JHUH÷LQH�LQDQPDN��P�úWHUL�YDWDQGDú� RGDNOÕOÕ÷Õ� WHUFLK� HWPHN�� WHNQRORMLN� JHOLúPHOHUL� WDNLS� HWPHN� YH�NDEXOOHQHUHN�WXWNX�LOH�NDOLWH\H�VDKLS�oÕNDUDN�DúÕODELOLU���
hONHPL]GH�7RSODP�.DOLWH�<|QHWLPL�JLGHUHN� LOJL� J|UPHNWH�� EDúDUÕOÕ�X\JXODPDODUÕQ� \DQÕQGD� ELU� oRN� NXUXOXúXQ� FLGGL� JHoLú� KD]ÕUOÕNODUÕ� LoLQGH�ROGX÷X�J|U�OPHNWHGLU��7RSODP�.DOLWH�<|QHWLPLQLQ� W�P� LúOHWPH�V�UHoOHULQGH�\DúDPD� JHoLULOPHVL� LoLQ� JHUHNOL� RODQ� X\JXQ� DWPRVIHULQ� \DUDWÕOPDVÕ� YH� |Q�KD]ÕUOÕNODUÕQ�WLWL]OLNOH�SODQODQPDVÕ�VRQ�GHUHFH�|QHPOLGLU���
g]HOOLNOH� EX� oDOÕúPD�� 7�UN� LúOHWPHOHULQLQ� GXUXPODUÕQÕ� N�UHVHO�UHNDEHW�� \HQL� HNRQRPL�� � \HUHO� |OoHNWH� IDDOL\HW� J|VWHUHQ� \HUHO� UDNLSOHU� YH�N�UHVHO� |OoHNWH� IDDOL\HW� J|VWHUHQ� \DEDQFÕ� LúOHWPHOHU� DoÕVÕQGDQ� ELOLúLP�VLVWHPOHULQL� YH� 7.<� NXOODQPDODUÕQÕ�� 7RSODP�.DOLWH� <|QHWLPLQL� X\JXODPDGD��ELOLúLP� WHNQRORMLOHULQGHQ� QH� G�]H\GH� \DUDUODQGÕNODUÕQÕ� RUWD\D� NR\PDVÕ�DoÕVÕQGDQ�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU��
d�QN�� 7RSODP� .DOLWH� <|QHWLPL� ELU� GH÷LúLPGLU�� 'H÷LúLPL�JHUoHNOHúWLUPHQLQ� HQ� |QHPOL� DQDKWDUÕ� LVH� WHNQRORMLGLU�� 7HNQLN� \|QGHQ�\HWHULQFH�JHOLúHQ� LúOHWPHOHULQ�EHúHUL� IDNW|UOHULQL�GH�GH÷LúHQ� WHNQRORML\H�J|UH�JHOLúWLUPHOHUL� YH� EX� GR÷UXOWXGD� VWUDWHMLN� SODQODU� \DSPDODUÕ� JHUHNLU�� 7RSODP�.DOLWH�<|QHWLPL�LVH�KHP�WHNQRORML�KHP�GH�LQVDQ��]HULQGH�\R÷XQODúDQ�oD÷GDú�ELU�\|QHWLP�VWUDWHMLVL�ROGX÷XQGDQ�DUDúWÕUPD�|QHP�DU]�HWPHNWHGLU��
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%LOHúLP�VLVWHPOHUL�|]HOOLNOH�VRQ�RQ�EHú�\ÕOGÕU�LúOHWPHOHUGH�\D\JÕQ�ELU�úHNLOGH� NXOODQÕOGÕNODUÕ� LoLQ�� ELOLúLP� VLVWHP� YH� WHNQRORMLOHUL\OH� LOJLOL� ELU� oRN�DUDúWÕUPD� \DSÕODUDN� oHúLWOL� WDQÕPODUÕ� YH� \|QOHUL� HOH� DOÕQPÕúWÕU�� <DSÕODQ�oDOÕúPDODUGDQ�RUWDN�RODUDN�HOHGH�HGLOHQ�WDQÕPÕ�|]HW�RODUDN�V|\OHUVHN��
øúOHWPHOHULQ� E�WoHOHULQL� YH� JHOHFHNWH� RODELOHFHN� LKWL\DoODUÕQÕ� J|]�|Q�QH�DODUDN�� LúOHWPHOHUH�JHQLú�ELU�\HOSD]HGH�HQ�X\JXQ�GRQDQÕP�YH�\D]ÕOÕP�VHoHQHNOHULQL� VXQDQ�� LúOHWPH� LoL� D÷� NXUXOXPX� DOW\DSÕVÕQÕ� KD]ÕUOD\DQ�� D÷�J�YHQOL÷LQL��Lú�GHYDPOÕOÕ÷ÕQÕ�J�YHQFH�DOWÕQD�DODQ��HQ�YHULPOL�YH�HQ�HNRQRPLN�o|]�POHU� VD÷OD\DQ�� ,7�GHSDUWPDQÕ�JLEL� oDOÕúDQ��NXUXP� LoL� LOHWLúLP� VD÷OD\DQ��PDOL\HWOHULQ� G�ú�U�OPHVL� LoLQ� HQ� X\JXQ� o|]�POHU� VXQDQ�� � IDUNOÕ� \HUOHUGH�EXOXQDQ�ELULPOHUOH�LOHWLúLP�VD÷OD\DUDN�PDOL\HWOHUL�G�ú�UHQ��GHYDPOÕ�YHUL�DNÕúÕ�VD÷OD\DUDN� UDNLSOHULQ� |Q�QH� JHoPH\L� KHGHIOH\HQ� LOHUL� WHNQRORML� LoHUHQ�VLVWHPOHU�RODUDN�WDQÕPODQDELOLU���
%LOLúLP�VLVWHPLQLQ�JLUGLVL�YHUL�ROXUNHQ��oÕNWÕVÕ�LVH�ELOJL��LQIRUPDWLRQ��GLU��%LOLúLP�VLVWHPLQLQ�PHUNH]LQGH�JLUGLOHU�� V�UHoOHU��YHUL�GRV\DODUÕ�� oÕNWÕODU��oÕNWÕODUÕ�NRQWURO�HGHQ�GRQDQÕP�YH�LQVDQODU�YDUGÕU�$\\ÕOGÕ]�������������
%LOLúLP� VLVWHPOHUL�� \|QHWLPLQ� NDUDU� YHUPHVL� LoLQ� JHUHNOL� ELOJL\L�GH÷LúLN�ND\QDNODUGDQ�WRSOD\DQ��LúOH\HQ��VDNOD\DQ�YH�YHUL\L�UDSRUOD\DQ�IRUPDO�ELOJL� VLVWHPOHULGLU�� )RUPDO� ELOLúLP� VLVWHPOHUL� ELOJLVD\DU� GHVWHNOL� RODELOHFH÷L�JLEL�PDQXHO��HO�HPH÷L��GH�RODELOLU�.D]DQ��.DUDGDO��8\JXQ������������
%LOLúLP�VLVWHPOHULQL� LúOHWPH�IDDOL\HWOHULQGH�NXOODQPDQÕQ�VD÷OD\DFD÷Õ�\DUDUODUÕ�� LúOHWPHOHUGHNL� RSHUDV\RQHO� YHULPOLOL÷LQ� DUWPDVÕ�� PDOL\HWOHULQ�G�ú�U�OPHVL��P�úWHULOHUH�GDKD�NDOLWHOL�KL]PHW� VXQXOPDVÕ��ELOJL\H�GD\DOÕ�\HQL��U�QOHULQ� JHOLúWLULOPHVL�� SD]DUGDNL� \HQL� IÕUVDWODUÕQ� IDUN� HGLOPHVL� YH�ID\GDODQÕOPDVÕ�� UHNDEHW� YH� SD]DU� J�F�Q�Q� DUWWÕUÕOPDVÕ� úHNOLQGH� |]HWOHPHN�P�PN�QG�U���*�OHú���������������
<|QHWLFLOHU�LoLQ�NDUDU�YHUPH�V�UHFLQLQ�HQ�|QHPOL�DUDFÕ�RODQ�ELOJLQLQ�\�U�W�OHELOPHVL� \DQL� LVWHQLOGL÷L� DQGD� HQ� J�QFHO� ELOJL\H� XODúÕOPDVÕ� ELOLúLP�VLVWHPOHUL� DUDFÕOÕ÷Õ\OD� JHUoHNOHúPHNWHGLU�� %LOLúLP� VLVWHPOHUL� ELU� YH\D� ELUGHQ�oRN� Lú� V�UHFLQGH� NXOODQÕODQ� ELOJLQLQ� ELOLúLP� WHNQRORMLVL� \DUGÕPÕ\OD� HOGH�HGLOPHVL�� VDNODQPDVÕ�� XODúÕOPDVÕ�� LOHWLOPHVLQL�� GH÷LúWLULOPHVLQL� YH\D�J|VWHULOPHVLQL�VD÷OD\DQ�VLVWHPOHUGLU��<�UHJLU�������������
%LOLúLP� VLVWHPOHUL� LOH� JHQHO� RODUDN�� VLVWHP� YHULPOLOL÷LQLQ� DUWÕUÕOPDVÕ�P�úWHULOHUH� GDKD� NDOLWHOL� PDO� YH� KL]PHW� VXQXOPDVÕ�� PDOL\HWOHULQ� PLQLPXPD�LQGLULOPHVL�� ELOJL� ND\QDNOÕ� \HQL� �U�QOHULQ� JHOLúWLUPHVL� YH� UHNDEHW� J�F�Q�Q�DUWÕUÕOPDVÕ�JLEL�DYDQWDMODUÕQ�HOGH�HGLOPHVL�P�PN�QG�U���
(ILO¶H� J|UH� WHNQRORML� WDQÕPÕ� LVH�� WHNQRORML� RUJDQL]DV\RQHO� � JLUGLOHUL�oÕNWÕODUD�G|Q�úW�UPHGH��NXOODQÕODQ�ELOJL��DUDo��WHNQLN�YH�IDDOL\HWOHUGHQ�ROXúXU��(ILO�������������
%LOJL� 7HNQRORMLVL� �,7��� |UJ�WOHUGH� NRRUGLQDV\RQ� YH� NRQWURO� LoLQ�WHNQRORML�WDEDQOÕ�ELU�\DSÕ�VD÷ODPDNWDGÕU��2UJDQL]DV\RQHO�DUDúWÕUPDODUÕQ�,7�LOH�RODQ� LOLúNLVL�EDVLW�ELU�QRNWD�RODUDN�G�ú�Q�OHPH]�� ,7� IL]LNVHO�QHVQHOHU�\HULQH��
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VRQVX]� ELOJL\L� \|QHWHELOPH\L� P�PN�Q� NÕOPDNWDGÕU� �0DVLQR�� ������ ������%|\OHFH�� ,7� LúOHULQ� YH� NDUDU� DOPD� V�UHoOHULQLQ� NRRUGLQH� HGLOPHVLQGH� YH�NRQWURO�Q�Q�VD÷ODQPDVÕQGD�NXOODQÕODELOPHNWHGLU��,7��GL÷HU�SHNoRN�JHOHQHNVHO�NRRUGLQDV\RQ�\|QWHPOHULQGHQ�GDKD�HVQHN�� oRN�\|QO���NXOODQÕúOÕ�YH�HWNLQ�ELU�PHNDQL]PDGÕU��'L÷HU�ELU�GH\LúOH��,7¶QLQ�ILUPDODU��]HULQGHNL�SRWDQVL\HO�HWNLVL�|UJ�WVHO�YDUOÕ÷ÕQ�NDOEL�QLWHOL÷LQGH�ELU�|QHPH�VDKLSWLU���
'LNH\� NRQWURO� LOLúNLOHUL� �]HULQGH� RGDNODQÕOGÕ÷ÕQGD�� OLWHUDW�UGH�EXOXQDQ�EHOOL�EDúOÕ�LNL�DUJ�PDQ�LOH�NDUúÕODúÕOPDNWDGÕU��.LPL�\D]DUODUD�J|UH�,7��|UJ�W�Q�PHUNH]L� YH� oHYUHVL� DUDVÕQGDNL� LOHWLúLPLQ� oRN� GD� HWNLOL� YH� GR÷UX� ELU�ELoLPGH� JHUoHNOHúPHVLQL� VD÷ODPDNWD� YH� |UJ�WOHUL� GDKD� PHUNH]L� ELU� |UJ�W�PRGHOL�ROPD\D�J|W�UPHNWHGLU�0DVLQR���������������
%XQXQ� \DQÕQGD�� RUJDQL]DV\RQHO� YH� WHNQRORMLN� WHUFLKOHULQ� EX�SURVHVOHUL�QDVÕO�HWNLOHGL÷L�YH�KDQJL�RUWDPODUÕQ�EXQODUÕ�HWNLOH\HELOHFH÷L�VRUXVX�GD�ROGXNoD�|QHPOLGLU��%X�VRUXODUD�\DQÕW�YHUPHN��HOEHWWH�]RU�ELU�LúWLU��0DVLQR�\D� J|UH�� RUJDQL]DV\RQHO� DUDúWÕUPD� LNL� |QHPOL� YH� NHVNLQ� NDYUDPÕQ� DoÕNOÕ÷D�NDYXúWXUXOPDVÕQD� GD\DQPDNWDGÕU�� gQFHOLNOH�� WHNQRORML� |UJ�WVHO� WHRUL�WDUDIÕQGDQ� NDYUDPVDOODúWÕUÕOPDOÕ�� øNLQFL� RODUDN� GD�� WHNQRORML� YH� |]HOOLNOH� Lú�G�]HQOHUL��NDUDU�DOPD�YH�|÷UHQPH�JLEL�|UJ�WVHO�SURVHVOHU�DUDVÕQGDNL� LOLúNLOHU�J|]OHPOHQPHOLGLU���
%LOLúLP� VLVWHPOHUL� YH� \HQL� HNRQRPL�� �QO�� G�ú�Q�U� 5RJHU� &DVV�WDUDIÕQGDQ� VRQ� ���� \ÕO� LoLQGH� RUWD\D� oÕNDQ� GH÷LúLN� HNRQRPLN� YH� WRSOXPVDO�JHOLúPHOHUOH�ROXúDQ�GDOJDODUGDQ�ELUL�RODUDN�J|U�OPHNWHGLU�5XELQ�������V�������
.RQX\OD� LOJLOL� ELU� oRN� oDOÕúPD� \HQL� HNRQRPLQLQ� ID]LOHWOHULQGHQ�EDKVHGHUNHQ�3DXO�.UXJPDQ�JLEL�ED]Õ�DNDGHPLV\HQOHU�ELOLúLP�WHNQRORMLOHUL�YH�\HQL� HNRQRPLQLQ� DEDUWÕOÕ� ELU� LIDGH� ROGX÷X� NRQXVXQGD� V|]� NRQXVX� J|U�úOHUL�HOHúWLUPHNWH��\HQL�HNRQRPL�NDYUDPÕQÕQ�HVDV�LWLEDUL\OH�$%'¶GH�\D\JÕQ�RODUDN�V|]��HGLOHQ�G�ú�N�HQIODV\RQ��G�ú�N� LúVL]OLN�YH�\�NVHN�YHULPOLOLN�ROJXVXQXQ�WHN�EDúÕQD�DoÕNODPDVÕ�RODPD\DFD÷ÕQÕ�EHOLUWPHNWHGLUOHU�.UXJPDQ�������V�����
'ROD\ÕVÕ\OD�� J�Q�P�]� G�Q\DVÕQGD� D÷� NDYUDPÕ� ELOLúLP� VLVWHPOHUL�ELOJLVD\DUGDQ� |WH� LúOHWPHQLQ�� KDWWD� LúOHWPH� HNRVLVWHPOHULQLQ� NHQGLVLQL� LIDGH�HWPHNWHGLU�5RWK��������V�������
%XJ�Q� \HQL� YH� IDUNOÕ� ELU� HNRQRPLQLQ� GR÷XúX\OD�� ELOJLVD\DU� D÷ODUÕ�G|QHPL�LúOHWPHOHU�LoLQ�\HQL�\|QHWLP�WHNQLNOHUL�JHUHNWLUPHNWHGLU��%X�NH]�ELOJL�LúoLOHULQLQ�� HQWHOHNW�HO� VHUPD\HQLQ� YH� ELOJL� VWRNODUÕQÕQ� V�UHNOL� GH÷LúLP�oD÷ÕQGD�\|QHWLPL�V|]�NRQXVXGXU�%UXFH���������
%LU�oRN�GH÷LúLN�oDOÕúPDGD�\D]DUODU�D\GÕQODQPD�G|QHPLQGH�KHU�úH\LQ�\HUOL� \HULQH� RWXUPDVÕ\OD� ELUOLNWH� \HQL� WHNQRORMLQLQ� VD÷ODGÕ÷Õ� YHULPOLOLN�DUWÕúÕQÕQ� JHUoHNOHúHFH÷LQH� LQDQPDNWDGÕUODU�� <HQL� HNRQRPL� V|]� NRQXVX�HGLOGL÷LQGH�� úLPGL� D\GÕQODQPD� DúDPDVÕQGD� ROGX÷X� V|\OHQHELOLU�7XOJD�� ������V������
�
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6RQ� RQ� EHú� \ÕOGÕU� ELOLúLP� VLVWHPOHULQGHQ� PDO� YH� KL]PHW� �UHWLPL�|QHPOL� |Oo�GH� HWNLOHQPLúWLU�� 0DO� YH� KL]PHW� �UHWLPLQGH� ELOJLVD\DU� GHVWHNOL�ELOLúLP�VLVWHPOHUL��UHWLP�\|QHWLPLQL�YH�|UJ�WOHULQ�\|QHWLP�\DSÕODUÕQÕ�GHULQGHQ�HWNLOHPLúWLU��� hUHWLPGH� &$'�� &$0� JLEL� ELOLúLP� WHNQRORMLOHULQLQ�NXOODQÕOPDVÕ�� J�Q�P�]H� NDGDU� \D\JÕQ� NDEXO� J|UHQ� \|QHWLP� V�UHoOHULQGHQ�SODQODPD� YH� NRQWURO� \DSÕODUÕQÕ� HWNLOH\HUHN�� \DSÕODUÕ� \HQLGHQ� úHNLOOHQPH\H�]RUODPDNWDGÕU���
g]HOOLNOH� HVQHN� �UHWLP� ELULPOHUL� YH\D� VLVWHPOHULQFH� V�UG�U�OHQ��UHWLP� IDDOL\HWOHUL�� KDQWDOOÕNWDQ� DUÕQPÕú� YH� \DOÕQODúPÕú� �UHWLP� \DSÕODUÕQÕ�G|Q�úPHNWHGLU�� hUHWLPGHQ� SD]DUODPD� IRQNVL\RQODUÕQD� NDGDU� W�P� LúOHWPH�IRQNVL\RQODUÕ�� V�UHNOL� GH÷LúHQ� WDOHEH�� V�UHNOL� \HQLOHQHQ� SODQODUD� J|UH�oHYUHGHQ� VD÷ODQDQ� JLUGLOHUOH� EX� GH÷LúLPL� V�UG�U�OPHNWHGLU�� %LOLúLP�WHNQRORMLOHU��VD\HVLQGH�RUWD\D�oÕNDQ�EX�JHOLúPH�LVH�SODQODPD�YH�NRQWURO��HVDV�DODQ� \|QHWVHO� \DSÕODU� \HULQH�� LOHWLúLP� Hú]DPDQOÕOÕN� YH� X\XPX� HVDV� DODQ�NRRUGLQDV\RQ�V�UHFLQL�|QH�oÕNDUWDQ�YH�LúOHPHVLQL�VD÷OD\DQ�JHOLúPH�ROPXúWXU���
%LOLúLP� VLVWHPOHULQLQ� \|QHWLP� LoLQ� WHPHO� |QHPL�� PDO� YH� KL]PHW��UHWLPLQGH� NDUDU� DOPD�� SODQODPD�� HúJ�G�P�� YH� GHQHWLP� IDDOL\HWOHUL� LoLQ�DOWHUQDWLI� o|]�POHU� �UHWHELOPHVL� YH� VXQDELOPHVLGLU�� %X� QLWHOL÷L� LOH� \|QHWLP�LúOHYOHULQLQ�W�P��LoLQ�WHPHO�DPDoWÕU��$\\ÕOGÕ]�������������%LOLúLP�VLVWHPOHUL��KDEHUOHúPH��YHUL�WXWPD��J�QFHOOHPH�YH�LúOHP��NDUDU�GHVWHNOHPH�YH�UDSRUODPD�ELOHúHQOHULQL� LoHUPHNWHGLU�� *�QGHQ� J�QH� \D\JÕQODúDQ� ELOJLVD\DU� NXOODQÕPÕ��VLSDULúOHULQ� NDUúÕODQPDVÕQGD� YH� V�UHNOLOL÷LQLQ� VD÷ODQPDVÕQGD�� LVWHQLOHQOHULQ�\HULQH�JHWLULOPHVL�\DGD�KL]PHW�ELOJL�JHUHNVLQLPOHULQLQ�NDUúÕODQPDVÕQGD�KD\DWL�ELU�|QHPH�VDKLSWLU���
���� %ø/øùø0� 7(.12/2-ø/(5ø� 9(� øù/(70(/(5(�(7.ø/(5ø�
%LOLúLP� WHNQRORMLOHUL� LúOHWPHOHUGH� \D\JÕQ� ELU� úHNLOGH� NXOODQÕP� DODQÕ�EXOGXNODUÕ� LoLQ�� LúOHWPHOHUGHNL� GH÷LúLPLQ� E�\�N� ELU� oR÷XQOX÷X� ELOLúLP�VLVWHPOHULQL�NDSVD\DQ�JHOLúPHOHUL�LoHUPHNWHGLU��*�OHú��%XUJHVV��������������
%LOLúLP�WHNQRORMLOHUL�LúOHWPHOHUH�ELOJL�WRSODPD��ELOJL�LúOHPH��VDNODPD�YH�JHUHNWL÷LQGH�KHUKDQJL�ELU�\HUH�LOHWPH�\D�GD�KHUKDQJL�ELU�\HUGHQ�ELOJL�DOPD��PDNLQH� YH� HNLSPDQÕQ� \|QOHQGLULOPHVLQGH� NXOODQPD� \|Q�QGHQ� LúOHWPHOHUL�HWNLOHPHNWHGLU��
.�UHVHO� DQODPGD� LOHWLúLPLQ� KÕ]OD� VD÷ODQDELOPHVLQH� LPNDQ� VD÷OD\DQ�WHNQRORMLOHU�KHP�LúOHWPH�\|QHWLFLOHULQLQ�KHP�GH�SROLWLND�ROXúWXUDQODUÕQ�ELOLúLP�WHNQRORMLOHULQGHNL� VWUDWHMLN� SRWDQVL\HOL� J|UPHOHULQL� VD÷ODPÕúWÕU�� %LOJL� LúOHP��LOHWLúLP� YH� RWRPDV\RQGDNL� LOHUOHPHOHU� LúOHWPHOHU� DUDVÕ� ELOLúLP� IDDOL\HWOHUL��E�W�QOHúPHOHU� YH� Lú� \DSPD� PHWRWODUÕ� �]HULQGH� G|Q�ú�POHUH� VHEHS� ROPXú��EXQXQ� \DQÕQGD� GRQDQÕQ� |]HOOLNOHULQLQ� L\LOHúPHVL� YH�PDOL\HWOHULQ� oRN� E�\�N�|Oo�GH�G�úPHVL�� \D]ÕOÕPODUÕQ� NROD\OÕNOD� NXOODQDELOLU� KDOH� JHOPHVL� GH� ELOLúLP�WHNQRORMLOHULQLQ�VWUDWHMLN�NXOODQÕPÕQD�\DUGÕPFÕ�ROPXúWXU��
����¶GDQ�EX�\DQD�ELOLúLP� WHNQRORMLOHUL� LúOHWPHOHUGH�oRN�GDKD� IDUNOÕ�DPDoODUGD� NXOODQÕOPD\D� EDúODQPÕúWÕU�� %LOLúLP� WHNQRORMLOHUL� LúOHWPHOHULQ�PDOL�



���

\DSÕVÕ�� YDUOÕNODUÕQ� GH÷HUOHQGLULOPHVL�� \HQL� HOHNWURQLN� GD÷ÕWÕP� NDQDOODUÕ��NDUPDúÕN� LúOHPOHULQ� NROD\ODúPDVÕ�� \HQL� |UJ�W� \DSÕODUÕ� YH� NRQWURO� VLVWHPOHUL�JLEL� NRQXODUGD� |QHPOL� LOHUOHPHOHU� VD÷OD\DUDN� LúOHWPHOHUL� HWNLOHPLúWLU�$NÕQ�������� ���������� øúOHWPHOHU� N�UHVHO� DQODPGD� \HQLGHQ� \DSÕODQÕUNHQ� ELOLúLP�WHNQRORMLVL� GHVWH÷L� ROPDNVÕ]ÕQ� EX� IDDOL\HWLQ� JHUoHNOHúPHVL� LPNDQVÕ]�J|U�OPHNWHGLU��'ROD\ÕVÕ\OD��ELOLúLP� WHNQRORMLOHUL�JHOHFH÷H�G|Q�N� VWUDWHMLOHULQ�RGDN�QRNWDVÕQÕ�ROXúWXUPDNWDGÕU��
��� %ø/øùø0� 6ø67(0/(5ø1ø1� 723/$0� .$/ø7(�<g1(7ø0ø1(�(7.ø/(5ø�
*�Q�P�]GH� HNRQRPLN� YH� WHNQRORMLN� JHOLúPHOHULQ� VRQXFXQGD�SD]DUODUÕQ� N�UHVHOOHúPHVL� XOXVODU� DUDVÕ� UHNDEHWL� úHNLOVHO� YH� ER\XWVDO� RODUDN�GH÷LúWLUPLúWLU�� .�UHVHOOHúPH�� LúOHWPHOHU� LoLQ� �UHWLPLQ� YH� VDWÕú� RODQDNODUÕQÕQ�DUWPDVÕQGDQ�GROD\Õ�ELU�IÕUVDW�ROXúWXUXUNHQ��XOXVODUDUDVÕ�SD]DUODUGDNL�UDNLSOHULQ�oR÷DOPDVÕ�QHGHQL\OH�GH�ELU�WHKGLW�ROPDNWDGÕU�*�OHú��������������
.�UHVHO� UHNDEHW� RUWDPÕQGD� LúOHWPHOHULQ� EDúDUÕVÕ�� W�NHWLFLOHULQ� �U�Q�NDOLWHVL� YH� J�YHQLUOL÷L�� �U�Q� oHúLGL�� P�úWHUL� KL]PHWL� YE�� NRQXODUGD� JLGHUHN�DUWDQ� EHNOHQWLOHULQL� NDUúÕODPD� � \HWHQHNOHULQL� DUWÕUPDODUÕQD� ED÷OÕGÕU�� %X� W�U�\HWHQHNOHU�GLUHNW�RODUDN�ELOLúLP�VLVWHP�YH�WHNQRORMLOHUL\OH�LOLúNLOLGLU���
.�UHVHO� UHNDEHWLQ� DUWPDVÕ� LOH� LOHWLúLP� WHNQRORMLOHULQL� L\L� NXOODQDQ�P�úWHULOHU�� G�Q\DQÕQ� KHUKDQJL� ELU� �ONHVLQGH� �UHWLOPLú� �U�QOHUH� KÕ]OD� XODúÕS�PDO� YH� KL]PHWOHU� DUDVÕQGDQ� VHoLP� \DSDELOGLNOHUL� LoLQ� NDOLWH� NRQXVXQGDNL�EHNOHQWLOHUL� GH� GH÷LúPHNWHGLU�� øúOHWPHOHU� P�úWHUL� EHNOHQWLOHULQL� NDUúÕODPDGD�oR÷XQOXNOD� �UHWLPGHNL� PDOL\HWOHUL� G�ú�U�S�� PDP�O� NDOLWHVLQL� DUWÕUDUDN�P�úWHULOHULQ� EHNOHQWLOHULQL� NDUúÕODPD� \ROXQD� JLWPHNWHGLUOHU�� øo� \DGD� GÕú�SD]DUODUGD� IDDOL\HWWH� EXOXQDQ� ELU� LúOHWPH� �UHWWL÷L� �U�Q� YH� KL]PHWOHULQ� NDOLWH�G�]H\LQL� EHOLUOHUNHQ� ELOLúLP� VLVWHPOHULQGH� \DUDODQPD\Õ� |Q� SODQD� DODUDN��WRSODP� NDOLWH� \|QHWLPL� DUDo� YH� WHNQLNOHULQGHQ� ID\GDODQPDN� ]RUXQGDGÕU��øúOHWPHOHU� Lo� UDNLSOHULQ� \DQÕQGD� GÕú� UDNLSOHULQ� �UHWPLú� ROGXNODUÕ� PDO� YH�KL]PHWOHULQ� NDOLWH� G�]H\OHULQL� GLNNDWH� DOPDOÕGÕU�� øúOHWPHOHU� GH÷LúHQ� GLQDPLN�SD]DU� \DSÕVÕQGD� EDúDUÕOÕ� ROPDODUÕ� LoLQ� � NDOLWH\H� |QHP� YHUPHOL�� NDOLWH\L� ELU�\|QHWLP�IHOVHIHVL�RODUDN�EHQLPVHPHOLGLU�%X�IHOVHIHQLQ�JHUoHNOHúPHVL�NDOLIL\H�Lú� J�F�� YH� LOHUL� WHNQRORML� LoHUHQ� ELOLúLP� VLVWHPOHUL\OH� P�PN�QG�U���%HQLPVHQHFHN� 7.<� IHOVHIHVLQLQ� EDúDUÕVÕ� LQVDQ� IDNW|U�� NDGDU� ELOLúLP�VLVWHPOHULQLQ� NXOODQÕOPDVÕQD� GD� \DNÕQGDQ� ED÷OÕGÕU�� 0DO� YH� KL]PHW��UHWLPOHULQGH� ELOLúLP� VLVWHPOHULQLQ� SHUIRUPDQV�� GH÷HUOHQGLUPH�� PDOL\HW��KDVVDV� |Oo�POHU�� ]DPDQ� WDVDUUXIX�� LúJ�F�� NXOODQÕPÕ� YH� EHQ]HUL� IDNW|U�DoÕVÕQGDQ�|QHPL�ROGXNoD�E�\�NW�U��
��.$/ø7(� *(/øù7ø50(� .218681'$� 8<*8/$1$1�<$./$ù,0/$5$�%ø/øùø0�6ø67(0/(5ø1ø1�.$7.,6,�
.DOLWH� JHOLúWLUPH� NRQXVXQGD� LúOHWPHOHU� GH÷LúLN� \DNODúÕPODU�X\JXODPDNWDGÕUODU��%XQODUÕQ�EDúOÕFDODUÕ�úX�úHNLOGH�VÕUDODPDN�P�PN�QG�U���
�����0�úWHUL�.DWÕOÕPÕQÕ�6D÷ODPD�\DNODúÕPÕ�
0�úWHUL�WDWPLQL�DUDúWÕUPDODUÕ��KL]PHW�W|UHVL��P�úWHUL�JHUHNVLQLPOHULQL�NDUúÕODPD� YH� JHUoHN� \DGD� DOJÕODQDQ� P�úWHUL� GHQH\LPOHULQLQ� V�UHNOL�



���

GH÷HUOHQGLULOPHVL� KHS� 7.<� LQLVL\DWLILQLQ� ELUHU� SDUoDVÕ� RODELOLU�� øúOHWPHGH��UHWLOHQ� PDO� YH� KL]PHWH� LúOHWPH� VDKLEL� GH÷LO� P�úWHULOHU� NDUDU� YHUPHNWHGLU��0DO� YH� KL]PHWLQ� �UHWLPL� LoLQ� |QFHOLNOH� W�NHWLFLOHULQ� LVWHN� YH� LKWL\DoODUÕQÕ�EHOLUOHPHN�JHUHNLU��0�úWHUL� WDWPLQL��P�úWHULQLQ�VDWÕQ�DOGÕ÷Õ�PDO�YH�KL]PHWLQ�LKWL\DoODUD�FHYDS�YHUHELOPHVL�YH�HQ�X\JXQ�NDUúÕODPDVÕGÕU�<DOoÕQ��ùDPLOR÷OX��'HPLUHO�����������
0�úWHULOHULQ� LKWL\Do�YH� LVWHNOHUL� LOH��U�QOH� LOJLOL�J|U�úOHULQ�DOÕQPDVÕ��U�Q�Q�NDOLWHVLQL�\�NVHOWHFHNWLU��.DOLWH�LoLQ�P�úWHULQLQ�JHUoHNWHQ�QH�LVWHGL÷LQL�EHOLUOHPHN�JHUHNOLGLU��
øúWH�EX�QRNWDGD�ELOLúLP� VLVWHPOHUL�P�úWHUL� NDWÕOÕPÕQÕ� VD÷ODQPDVÕQGD�|QHPOL� ELU� URO� R\QDPDNWDGÕU�� d�QN��� ELOLúLP� VLVWHPL� �U�Q� |]HOOLNOHUL� ��NDUDNWHULVWLNOHUL� YH� P�úWHUL� LKWL\DoODUÕQÕ� ELUELUOHUL\OH� NDUúÕODúWÕUDUDN� P�úWHUL�LKWL\DFÕQÕ� HQ� L\L� úHNLOGH� NDUúÕOD\DFDN� DOWHUQDWLIOHU� EHOLUOHQPHVLQGH� \DUGÕPFÕ�RODELOLU��$\UÕFD��U�QOHULQ�P�úWHULOHUH�X\JXQ�ELU�úHNLOGH�G�]HQOHQPHVL�RODQD÷Õ�VD÷ODU��gUQH÷LQ��ELU�VH\DKDW�úLUNHWL�P�úWHULQLQ�VSHVLILN�LKWL\DoODUÕQD�X\JXQ�ELU�WDWLO� VHoHQH÷LQL� ELOJL� WHNQRORMLOHUL� YDVÕWDVÕ\OD� oRN� NROD\� YH� NÕVD� ELU� V�UHGH�WHVSLW�HGHELOLU����
7RSODP� .DOLWH� <|QHWLPL¶QLQ� |]�� RODQ� P�úWHUL� PHPQXQL\HWLQLQ�VD÷ODQPDVÕQGD�� ELOJL� WHNQRORMLOHULQGHQ� ³NLúL\H� |]HO� NLWOHVHO� �UHWLP´�JHUoHNOHúWLULOPHVLQGH�GH� ID\GDODQÕOPDNWDGÕU��%X�\DNODúÕP�� |UQH÷LQ�� -DSRQ\D�GD� SUHIDEULN� HY� \DSÕPÕQGD� \D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� 6DWÕFÕODU�ELOJLVD\DU��]HULQGH��UHWLPL� WDPDPODQPÕú�ELQOHUFH�SDUoD\Õ�P�úWHULQL� LVWH÷LQH�ED÷OÕ� RODUDN� ELU� DUD\D� JHWLUHUHN� NLúLQLQ� LVWH÷LQH� X\JXQ� ELU� úHNLOGH� HYL�WDVDUODPDNWDGÕUODU�� 7DVDUODQDQ� HY� ��� LOH� ��� Lú� J�Q�� LoLQGH� VDKLELQH� WHVOLP�HGLOPHNWHGLU��*�OHú��������������
�����dDOÕúDQODUÕQ�.DOLWH�6�UHFLQH�'DKLO�(GLOPHVL�<DNODúÕPÕ�
dDOÕúDQODUÕQ� NDOLWH� V�UHFLQH� NDWÕOÕPÕQÕQ� VD÷ODQPDVÕ�� NDOLWH�JHOLúWLUPHGH�oRN�E�\�N�|QHPH�VDKLSWLU��(WNLQ�ELU�úHNLOGH�oDOÕúDELOPHOHUL�LoLQ�PLNWDU� YH� oHúLW� EDNÕPÕQGDQ� \HWHUOL� ELOJL\OH� GRQDWÕOPDODUÕ� JHUHNPHNWHGLU��dDOÕúDQODU�� E�W�Q� VHYL\HOHUGHNL� P�NHPPHO� Lú� SHUIRUPDQVÕQÕQ� DYDQWDMODUÕ��GL÷HU� oDOÕúDQODU� �]HULPGH� ROXPOX� HWNLOHUL�� YDWDQGDú� WDWPLQL�� PDOL\HWOHULQ�D]DOPDVÕ�� NXUXPXQ� HNRQRPLN� DoÕGDQ� L\LOHúWLULOPHVL� JLEL� HWNLOHUL� NRQXVXQGD�ELOLQoOHQGLULOPHOLGLU��.DOLWH�SURJUDPODUÕQÕQ�EDúDUÕOÕ� RODELOPHVL� LoLQ��KHUNHVLQ�NDWÕOÕPÕQÕQ� VD÷ODQPDVÕ� HVDVWÕU� YH� KHUNHV� KDWDODUÕ� |QOHPH\H� oDOÕúPDOÕGÕU��7RSODP� .DOLWH� HQWHJUH� ELU� VLVWHPGLU�� 'XUXP� WHVSLWL\OH� EDúODU�� VRQ� �U�Q�Q�YH\D�KL]PHWLQ�YDWDQGDú�WDUDIÕQGDQ�NXOODQÕPÕ\OD�VRQ�EXOXU��$NJ�O�����������
%LOLúLP� VLVWHPOHUL�� oDOÕúDQODUÕQ� WDP� NDWÕOÕPÕQÕQ� VD÷ODQPDVÕQGD�|QHPOL� ELU� \HUH� VDKLSWLU�� %LOLúLP� VLVWHPOHUL� NXOODQÕODUDN� NXUXP� LoLQGH�oDOÕúDQODU� DUDVÕQGD� HWNLQ� LNL� \|QO�� ELU� LOHWLúLP� VLVWHPL� NXUXOPDVÕ� P�PN�Q�RODFDNWÕU�� %X� úHNLOGH� KHP� \|QHWLFLOHUOH� oDOÕúDQODU� DUDVÕQGD�� KHP� GH�oDOÕúDQODUÕQ� NHQGL� DUDODUÕQGD� HWNLQ� ELU� KDEHUOHúPH� RODQD÷Õ� VD÷ODQDELOHFHNWLU��7.<� úHPVL\HVL� DOWÕQGD� EXOXQDQ� NDOLWH� oHPEHUOHUL� X\JXODPDVÕQÕ� ELOLúLP�WHNQRORMLVL� GHVWH÷L\OH� JHUoHNOHúWLUPHQLQ� WHPHO� \ROODUÕQGDQ� ELUL� GH� LQWHUQHW�WDUWÕúPD�JUXSODUÕQÕ�ROXúWXUPDNWÕU��*�OHú��������������



���

�����7HGDULNoLOHUOH�øúELUOL÷LQLQ�*HOLúWLULOPHVL�<DNODúÕPÕ�
7.<¶QLQ� EDúDUÕOÕ� ELU� úHNLOGH� X\JXODQPDVÕ� WHGDULNoLOHUOH� RODQ�LOLúNLQLQ� QLWHOL÷LQGH� ELU� WDNÕP� GH÷LúLNOLNOHU� \DSÕOPDVÕQÕ� ]RUXQOX� KDOH�JHWLUPHNWHGLU��d�QN��NDOLWHOL� �U�Q�YH�KL]PHW� �UHWPHN� LoLQ��UHWLP� V�UHFLQGH�NXOODQÕODQ� KHU� W�UO�� JLUGLQLQ� GH� NDOLWHOL� ROPDVÕ� JHUHNPHNWHGLU�� %X� NRQX\D�³'H÷HU� =LQFLUL´� DoÕVÕQGDQ� \DNODúPDNWD� YH� ELUELUOHUL\OH� ED÷ÕPOÕ� GH÷HU�]LQFLUOHUL� DUDVÕQGDNL� IDDOL\HWOHUL� GH÷HU� VLVWHPL� RODUDN�WDQÕPODQPDNWDGÕU�<HONLNDODQ�� .DOPÕú�� ������ ������ 'H÷HU� VLVWHPLQGH�KHUKDQJL� ELU� ELULPLQ� oÕNWÕVÕ� GL÷HULQLQ� JLUGLVL� ROXS�� IDDOL\HWOHU� DUDVÕQGDNL�HúJ�G�PV�]O�N� QHGHQL\OH� ELU� ELULPLQ� oÕNWÕVÕ� LOH� P�úWHULOHULQLQ� EHNOHQWLVL�DUDVÕQGDNL� X\XPVX]OXN�� DNVDPDODUD� YH� VRQXoWD� E�\�N�PLNWDUODUGD� G�]HOWLFL�IDDOL\HWOHULQ�\DSÕOPDVÕQD�\RO�DoDFDNWÕU��
7.<¶QLQ� EDúDUÕOÕ� ELU� úHNLOGH� X\JXODQPDVÕQÕQ� E�\�N� |Oo�GH�WHGDULNoLOHULQ� GHVWH÷LQL� JHWLUGL÷L� V|\OHQHELOLU�%HOLUWWL÷L� JLEL� GH÷HU� ]LQFLUOHUL�DUDVÕQGDNL� EX� NDUúÕOÕNOÕ� ED÷ÕPOÕOÕNWDQ� DOÕFÕODUÕQ� ROXPOX� \|QGH�ID\GDODQDELOPHVL��WHGDULNoLOHUOH�LúELUOL÷LQLQ�DUWPDVÕQD�ED÷OÕGÕU��7HGDULNoLOHUOH�LúELUOL÷L� PRGHOLQLQ� WDP� DQODPÕ\OD� ROXúWXUXOPDVÕ� LVH�� DOÕFÕ� LOH� WHGDULNoL�DUDVÕQGD� LNL� \|QO�� YH� úHIIDI� ELU� ELOJL� DNÕúÕQÕ� JHUHNWLUPHNWHGLU�� %LOLúLP�VLVWHPOHUL�LúOHWPHOHULQ�WHGDULNoLOHUOH�E�W�QOHúPHVLQH�YH�oRN�KÕ]OÕ�YH�HWNLOL�YHUL�GH÷LúLPL�\DSPDODUÕQD�RODQDN�VD÷ODPDNWDGÕU���
*�Q�P�]GH� ELOLúLP� VLVWHPOHUL� WHGDULNoLOHUOH� LúELUOL÷LQLQ�DUWWÕUÕOPDVÕQGD� \D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� $UWÕN� oRN� VD\ÕGD�WHGDULNoL\OH�UHNDEHW�HVQDVÕQD�GD\DOÕ�LOLúNLOHU�\HULQH��VÕQÕUOÕ�VD\ÕGD�WHGDULNoL\OH�X]XQ� YDGHOL� LOLúNLOHU� NXOODQÕOPDNWDGÕU��gUQH÷LQ�� )RUG� WHGDULNoLOHUL\OH� � HQ� D]�EHú�\ÕOOÕN�YH\D�EHOLUOL�ELU�PRGHOLQ�|PU��NDGDU�V|]OHúPH�\DSPDNWDGÕU��$QFDN��KHUKDQJL�ELU�LúOHWPHQLQ�WHGDULNoL�RODUDN�VHoLOHELOPHVL�LoLQ��)RUG¶OD�(OHNWURQLN�9HUL� 'H÷LúLPL� � ED÷ODQWÕVÕ� NXUPDN� YH� )RUG¶XQ� EHOLUOHGL÷L� ELU� %LOJLVD\DU�'HVWHNOL� 7DVDUÕP� �%'7��� %LOJLVD\DU� 'HVWHNOL� 0�KHQGLVOLN� �%'0�� VLVWHPL�NXOODQPDN� ]RUXQGDGÕU�� %HQ]HU� úHNLOGH� ;HUR[� ³NDOLWH� � DUDFÕOÕ÷Õ\OD� OLGHUOLN´�SURJUDPÕ�YDVÕWDVÕ\OD��WHGDULNoLOHUL\OH�LOLúNLOHULQL�\HQLGHQ�G�]HQOHQPLúWLU��<LQH�%HQHWWRQ¶XQ� � GD� ELOJL� WHNQRORMLOHUL� D÷ODUÕ� YH� %'7�%'0� WHNQRORMLOHUL�YDVÕWDVÕ\OD� WHGDULNoLOHUL\OH� LOLúNLOHULQL� G�]HQOHGL÷L� EHOLUWLOPHNWHGLU� �*�OHú��������������
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øúOHWPHOHULQ� IDDOL\HW� DODQODUÕ�� WHNVWLO� ������� JÕGD� ������� \DQ�VDQD\LGH�������� \|QHWLFLOHULQ� H÷LWLP� GXUXPODUÕ� IDN�OWH�������� � OLVH�������RUDQÕQGD��LúOHWPHOHULQ�EXOXQGX÷X�VHNW|U�LoHULVLQGHNL�UHNDEHW�G�]H\OHUL�������RUWD�VHYL\HGH�� LúOHWPHOHULQ�������VL�VLSDULú��]HULQH��UHWLP�\DSWÕNODUÕ���UHWLP�WHNQRORMLOHUL� ������ RUDQÕQGD� \HQL�� ELOJLVD\DU� NXOODQÕPÕ� ������� LúOHWPHOHU�ELOJLVD\DUÕ� ������ RUDQÕQGD� �UHWLPGH�� LúOHWPHOHULQ� ELOJLVD\DU� WHNQRORMLVLQGH�\DUDUODQPDVÕQÕ�HQJHOOH\HQ�HQ�|QHPOL�VHEHSOHULQ�EDúÕQGD�������LOH�HNRQRPLN�LPNDQVÕ]OÕNODUÕQ� JHOGL÷L�� LúOHWPHOHUGH� �UHWLP� KDWWÕQGD� ELOJLVD\DU� NXOODQÕPÕ������� RUDQÕQGD�� LúOHWPHOHU� ������ RUDQÕQGD� %'h� VLVWHPLQL� NXOODQGÕNODUÕ���UHWLP� WHNQRORMLOHULQGH� \HQLGHQ� G�]HQOHPH� \DSPDN� LVWH\HQOHULQ� ������RUDQÕQGD�ROGX÷X���UHWLP�IDDOL\HWOHULQGH�NDUúÕODúÕODQ�QLWHOLNOL�SHUVRQHO�HNVLNOL÷L�������� ELOJLVD\DU� E�W�QOHúLN� �UHWLP� VLVWHPOHUL� KDNNÕQGD� LúOHWPHOHULQ�������QLQ�ELOJLVLQLQ�ROPDGÕ÷Õ��úDUWODU�HOYHUGL÷L�WDNWLUGH�ELOJLVD\DU�E�W�QOHúLN��UHWLP�VLVWHPL�LOH��UHWLP�V�UHFLQL�������RUDQÕQGD�\HQLOHPHN�LVWHGLNOHU��LúOHWPHOHULQ�7RSODP�.DOLWH�<|QHWLPLQL�������RUDQÕQGD�X\JXODGÕ÷Õ��LúOHWPH�\|QHWLFLOHULQH�J|UH� 7RSODP� .DOLWH� <|QHWLPL� DQOD\ÕúÕ� ������ RUDQÕQGD� NDOLWH� PDOL\HWLQL�D]DOWDFD÷ÕQÕ�� LúOHWPHOHU� NDOLWH� PDOL\HWOHULQL� ������ RUDQÕQGD� NDWHJRUL]H�HWWLNOHUL�� KDWD� PDOL\HWOHULQL� D]DOWPDN� LoLQ� EDúYXUGXNODUÕ� NDOLWH� PDOL\HW�\|QWHPOHUL� ������� �UHWLPGH� ELOLúLP� VLVWHPOHULQLQ� ����� RUDQÕQGD�X\JXODQPDGÕ÷Õ�� �UHWLPGH� NXOODQÕODQ� ELOLúLP� VLVWHPOHULQLQ� 7RSODP� .DOLWH�<|QHWLPLQH�������RUDQÕQGD�HWNLVL�ROGX÷X�RUWD\D�oÕNPÕúWÕU��8�VRQXoODUD�J|UH��
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