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�

,���:VW S
6WDQGDUG\� NRQWUROL� ILQDQVRZHM�� ]ZDQH� GDOHM� ÄVWDQGDUGDPL´�� RNUH ODM SRGVWDZRZH�

Z\PDJDQLD�RGQRV] FH�VL GR�V\VWHPyZ�NRQWUROL�ILQDQVRZHM�Z�MHGQRVWNDFK�VHNWRUD�ILQDQVyZ�
SXEOLF]Q\FK�� ]ZDQ\FK� GDOHM� ÄMHGQRVWNDPL´�� 6WDQGDUG\� VWDQRZL ZVND]yZN L SRPRF� Z�
WZRU]HQLX� QRZ\FK� L� RFHQLH� MX IXQNFMRQXM F\FK� V\VWHPyZ� NRQWUROL� ILQDQVRZHM�� D� WDN H
Z\]QDF]DM REV]DU\�L�NLHUXQNL�]PLDQ�OXE�X]XSHáQLHQLD�W\FK�V\VWHPyZ��&HOHP�VWDQGDUGyZ�MHVW�
]DSHZQLHQLH�VSyMQHJR�L�MHGQROLWHJR�PRGHOX�NRQWUROL�ILQDQVRZHM�Z�MHGQRVWNDFK���

2SUDFRZDQLH� L� ZGUR HQLH� NRQNUHWQ\FK� SURFHGXU�� LQVWUXNFML� L� PHFKDQL]PyZ�
VNáDGDM F\FK�VL QD�V\VWHP�NRQWUROL�ILQDQVRZHM��]JRGQLH�]�DUW����D�XVW����RUD]�DUW����D�XVW����
XVWDZ\�]�GQLD����OLVWRSDGD������U��R�ILQDQVDFK�SXEOLF]Q\FK��]ZDQHM�GDOHM�ÄXVWDZ ´��QDOH \ GR�
NLHURZQLND MHGQRVWNL��8VWDODM F SURFHGXU\�NRQWUROL�ILQDQVRZHM��NLHURZQLN�MHGQRVWNL�SRZLQLHQ�
Z]L ü SRG�XZDJ VWDQGDUG\�RNUH ORQH�SU]H]�0LQLVWUD�)LQDQVyZ��6\VWHP�NRQWUROL�ILQDQVRZHM�
SRZLQLHQ� E\ü� ]EXGRZDQ\� ]� XZ]JO GQLHQLHP� VSHF\ILF]Q\FK� ZDUXQNyZ� SUDZQ\FK��
RUJDQL]DF\MQ\FK��NDGURZ\FK�L�ILQDQVRZ\FK���Z�MDNLFK�IXQNFMRQXMH�GDQD�MHGQRVWND��6WDQGDUG\�
]RVWDá\�RNUH ORQH�Z�VSRVyE�QD� W\OH�RJyOQ\��DE\�SRPLPR�GX HM� Uy QRURGQR FL�ZDUXQNyZ��Z�
MDNLFK�G]LDáDM MHGQRVWNL��XPR OLZLü�NLHURZQLNRP�LFK�]DVWRVRZDQLH�Z�GDQHM�MHGQRVWFH��

Ä6WDQGDUG\�NRQWUROL�ILQDQVRZHM�Z�MHGQRVWNDFK�VHNWRUD�ILQDQVyZ�SXEOLF]Q\FK´�]RVWDá\�
RNUH ORQH� Z� RSDUFLX� R� SRZV]HFKQLH� X]QDZDQH� VWDQGDUG\�� 3U]\� LFK� RSUDFRZ\ZDQLX�
XZ]JO GQLRQR���
� Ä6WDQGDUG\�NRQWUROL�ZHZQ WU]QHM�Z�.RPLVML�(XURSHMVNLHM´�±�RSUDFRZDQH�SU]H]�.RPLVM

(XURSHMVN � '\UHNFM *HQHUDOQ GV��%XG HWX��
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� Ä.RQWUROD� ZHZQ WU]QD� ±� ]LQWHJURZDQD� NRQFHSFMD� UDPRZD´� ±� UDSRUW� RSUDFRZDQ\� SU]H]�
.RPLWHW� 2UJDQL]DFML� 6SRQVRUXM F\FK� .RPLVM 7UHDGZD\� �&RPPLWWHH� RI� 6SRQVRULQJ�
2UJDQL]DWLRQV�RI�WKH�7UHDGZD\�&RPPLVVLRQ���&262��

� Ä:\W\F]QH� Z� VSUDZLH� VWDQGDUGyZ� NRQWUROL� ZHZQ WU]QHM´� ±� SU]\M WH� SU]H]�
0L G]\QDURGRZ 2UJDQL]DFM 1DMZ\ V]\FK� 2UJDQyZ� .RQWUROL�$XG\WX� �,QWHUQDWLRQDO�
2UJDQLVDWLRQ�RI�6XSUHPH�$XGLW�,QVWLWXWLRQV���,1726$,��

� Ä6WDQGDUG\�NRQWUROL�ZHZQ WU]QHM�Z�U] G]LH�IHGHUDOQ\P´�±�RSUDFRZDQH�SU]H]�1DMZ\ V]\�
8U] G .RQWUROL�Z�6WDQDFK�=MHGQRF]RQ\FK��*HQHUDO�$FFRXQWLQJ�2IILFH�±�*$2��

6WDQGDUG\�SU]HGVWDZLRQR�Z�SL FLX�REV]DUDFK�RGSRZLDGDM F\FK�SL FLX�SRGVWDZRZ\P�
HOHPHQWRP�V\VWHPX�NRQWUROL�ZHZQ WU]QHM��WM���
� URGRZLVNR�V\VWHPX�NRQWUROL�ILQDQVRZHM��
� ]DU] G]DQLH�U\]\NLHP��
� PHFKDQL]P\�V\WHPX�NRQWUROL�ILQDQVRZHM��
� LQIRUPDFMD�L�NRPXQLNDFMD��
� RFHQD�L�DXG\W�ZHZQ WU]Q\��

�

,,���'HILQLFMH�L�SRM FLD�
�
=JRGQLH�]�DUW����D�XVW����XVWDZ\�NRQWUROD�ILQDQVRZD�REHMPXMH�
� ]DSHZQLHQLH� SU]HVWU]HJDQLD� SURFHGXU� NRQWUROL� RUD]� SU]HSURZDG]DQLH� ZVW SQHM� RFHQ\�

FHORZR FL�]DFL JDQLD�]RERZL ]D ILQDQVRZ\FK�L�GRNRQ\ZDQLD�Z\GDWNyZ��
� EDGDQLH� L� SRUyZQDQLH� VWDQX� IDNW\F]QHJR� ]H� VWDQHP� Z\PDJDQ\P�� SRELHUDQLD� L�

JURPDG]HQLD� URGNyZ� SXEOLF]Q\FK�� ]DFL JDQLD� ]RERZL ]D ILQDQVRZ\FK� L� GRNRQ\ZDQLD�
Z\GDWNyZ� ]H� URGNyZ� SXEOLF]Q\FK�� XG]LHODQLD� ]DPyZLH SXEOLF]Q\FK� RUD]� ]ZURWX�
URGNyZ�SXEOLF]Q\FK��

� SURZDG]HQLH�JRVSRGDUNL�ILQDQVRZHM�RUD]�VWRVRZDQLH�SURFHGXU�NRQWUROL��
7DNLH� XM FLH� NRQWUROL� ILQDQVRZHM� QDZL ]XMH� GR� ZVSyáF]HVQ\FK� NRQFHSFML� NRQWUROL�
ZHZQ WU]QHM��NWyU\FK�GRW\F] Z\PLHQLRQH�SRZ\ HM�SRZV]HFKQLH�X]QDQH�VWDQGDUG\�NRQWUROL�
ZHZQ WU]QHM�� :� FHOX� SUDZLGáRZHJR� XND]DQLD� UHODFML� SRPL G]\� NRQWURO ILQDQVRZ
]GHILQLRZDQ Z SU]HSLVDFK�XVWDZ\�� D� NRQWURO ZHZQ WU]Q RNUH ORQ Z W\FK�GRNXPHQWDFK��
SRQL HM�SU]\WRF]RQR�Z\EUDQH�GHILQLFMH�NRQWUROL�ZHZQ WU]QHM��
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:HGáXJ�Ä:\W\F]Q\FK�Z�VSUDZLH�VWDQGDUGyZ�NRQWUROL�ZHZQ WU]QHM´�,1726$,��
Ä.RQWUROD ZHZQ WU]QD� MHVW� QDU] G]LHP� ]DU] G]DQLD� Z\NRU]\VW\ZDQ\P� GR� X]\VNDQLD�
UDFMRQDOQHM�SHZQR FL�� H FHOH�]DU] G]DQLD�]RVWDá\�RVL JQL WH´��
�
:HGáXJ�Ä6WDQGDUGyZ�NRQWUROL�ZHZQ WU]QHM�Z�.RPLVML�(XURSHMVNLHM´��
Ä.RQWUROD ZHZQ WU]QD�REHMPXMH� FDáR ü ]DVDG� L�SURFHGXU�SU]HZLG]LDQ\FK� L�SU]\M W\FK�SU]H]�
NLHURZQLFWZR�MHGQRVWNL��DE\�X]\VNDü�]DSHZQLHQLH�� H��
� MHGQRVWND�RVL JD�VZRMH�FHOH�Z�VSRVyE�RV]F] GQ\��Z\GDMQ\�L�HIHNW\ZQ\��
� MHGQRVWND� G]LDáD� ]JRGQLH� ]� SU]HSLVDPL� SUDZD� RUD]� DNWDPL�ZHZQ WU]Q\PL� L�Z\W\F]Q\PL�

NLHURZQLFWZD��
� ]DVRE\�U]HF]RZH�L�LQIRUPDF\MQH�MHGQRVWNL�V FKURQLRQH��
� ]DSRELHJD�VL L Z\NU\ZD�Eá G\�L�QLHSUDZLGáRZR FL��
� LQIRUPDFMH�ILQDQVRZH�L�]DU] GF]H�V U]HWHOQH�L�WZRU]RQH�WHUPLQRZR´��
�
: ZLHWOH�SRZ\ V]HJR�NRQWURO ILQDQVRZ �V\VWHP�NRQWUROL�ILQDQVRZHM��Z�MHGQRVWFH�VHNWRUD�
ILQDQVyZ� SXEOLF]Q\FK�PR QD� RNUH OLü� MDNR� F] ü V\VWHPX� NRQWUROL� ZHZQ WU]QHM�� GRW\F] F
SURFHVyZ� ]ZL ]DQ\FK� ]� JURPDG]HQLHP� L� UR]G\VSRQRZDQLHP� URGNyZ� SXEOLF]Q\FK� RUD]�
JRVSRGDURZDQLHP�PLHQLHP���
�
%DUG]R LVWRWQH�MHVW�SRGNUH OHQLH�]DVDG\�� H ]D�SRPRF V\VWHPX�NRQWUROL�ILQDQVRZHM�NLHURZQLN�
MHGQRVWNL PR H X]\VNDü�W\ONR�UR]V GQ\�VWRSLH SHZQR FL��]ZDQ\�WH UDFMRQDOQ SHZQR FL ���
D QLH�DEVROXWQ SHZQR ü�� H FHOH�MHGQRVWNL�V UHDOL]RZDQH��
�

,,,���6WDQGDUG\�NRQWUROL�ILQDQVRZHM�
$�� URGRZLVNR�V\VWHPX�NRQWUROL�ILQDQVRZHM�
URGRZLVNR� V\VWHPX� NRQWUROL� ILQDQVRZHM� MHVW� IXQGDPHQWHP� GOD� SR]RVWDá\FK� VWDQGDUGyZ�

NRQWUROL� ILQDQVRZHM�� 6WDQGDUG\� Z� W\P� ]DNUHVLH� �SNW� ����� GRW\F] V\VWHPX� ]DU] G]DQLD�
MHGQRVWN L MHM� ]RUJDQL]RZDQLD� MDNR� FDáR FL�� � URGRZLVNR� V\VWHPX� NRQWUROL� ILQDQVRZHM� Z�
VSRVyE�]DVDGQLF]\�GHWHUPLQXMH�MDNR ü NRQWUROL�ILQDQVRZHM�Z�MHGQRVWFH��
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��� 8F]FLZR ü L�LQQH�ZDUWR FL�HW\F]QH�
.LHURZQLN� MHGQRVWNL� RUD]� SUDFRZQLF\� SRVLDGDM WDNL� SR]LRP� RVRELVWHM� L� ]DZRGRZHM�
XF]FLZR FL�� NWyU\� ]DSHZQLD� RVL JQL FLH� FHOyZ� NRQWUROL� ILQDQVRZHM�� .LHURZQLN� MHGQRVWNL�
SRSU]H] SU]\NáDG� L�FRG]LHQQH�GHF\]MH�SRZLQLHQ�ZVSLHUDü� L�SURPRZDü�ZDUWR FL�HW\F]QH�RUD]�
XF]FLZR ü RVRELVW L ]DZRGRZ ZV]\VWNLFK� SUDFRZQLNyZ�� 3UDFRZQLF\� UR]XPLHM � MDNLH�
]DFKRZDQLH� L�SRVW SRZDQLH� MHVW�XZD DQH�Z� MHGQRVWFH�]D� HW\F]QH��.LHURZQLN� MHGQRVWNL�RUD]�
SUDFRZQLF\� SRZLQQL� E\ü� SR]\W\ZQLH� QDVWDZLHQL� GR� NRQWUROL� ILQDQVRZHM� L� ZVSLHUDü� MHM�
IXQNFMRQRZDQLH��
�
�� .RPSHWHQFMH�]DZRGRZH�
.LHURZQLN� MHGQRVWNL� RUD]� SUDFRZQLF\� SRVLDGDM WDNL� SR]LRP� ZLHG]\�� XPLHM WQR FL� L�
GR ZLDGF]HQLD�� NWyU\� SR]ZDOD� LP� VNXWHF]QLH� L� HIHNW\ZQLH�Z\SHáQLDü� SRZLHU]RQH� ]DGDQLD� L�
RERZL ]NL�� D� WDN H UR]XPLHü� ]QDF]HQLH� UR]ZRMX� V\VWHPX� NRQWUROL� ILQDQVRZHM�� 3URFHV�
]DWUXGQLHQLD� SRZLQLHQ� E\ü� SURZDG]RQ\� Z� WDNL� VSRVyE�� DE\� ]DSHZQLü� Z\EyU� QDMOHSV]HJR�
NDQG\GDWD�QD�GDQH�VWDQRZLVNR�SUDF\��
�
�� 6WUXNWXUD�RUJDQL]DF\MQD�
=DNUHV� ]DGD � XSUDZQLH L RGSRZLHG]LDOQR FL� SRV]F]HJyOQ\FK� NRPyUHN� RUJDQL]DF\MQ\FK�
MHGQRVWNL RUD]� ]DNUHV� VSUDZR]GDZF]R FL� MHVW� SU]HMU]\VW\� L� VSyMQ\� RUD]� ]RVWDá� RNUH ORQ\� Z�
IRUPLH� SLVHPQHM�� .D GHPX� SUDFRZQLNRZL� ]RVWDá� SU]HGVWDZLRQ\� QD� SL PLH� ]DNUHV� MHJR�
RERZL ]NyZ��XSUDZQLH L RGSRZLHG]LDOQR FL���
�
�� ,GHQW\ILNDFMD�]DGD ZUD OLZ\FK�
.LHURZQLN� MHGQRVWNL� SRZLQLHQ� ]LGHQW\ILNRZDü� ]DGDQLD�� SU]\� Z\NRQ\ZDQLX� NWyU\FK�
SUDFRZQLF\�PRJ E\ü�V]F]HJyOQLH�SRGDWQL�QD�ZSá\Z\�V]NRGOLZH�GOD�JRVSRGDUNL� ILQDQVRZHM�
MHGQRVWNL RUD]� SRZLQLHQ� XVWDQRZLü� RGSRZLHGQLH� URGNL� ]DUDGF]H�� =HVWDZLHQLH� ]DGD
ZUD OLZ\FK�RUD]�SURFHGXU\�VáX FH�UHDOL]DFML� URGNyZ�]DUDGF]\FK�]RVWDá\�RNUH ORQH�Z�IRUPLH�
SLVHPQHM�L�]DSR]QDQR�]�QLPL�SUDFRZQLNyZ��
�
��� 3RZLHU]HQLH�XSUDZQLH
=DNUHV� XSUDZQLH GRW\F] F\FK� JRVSRGDUNL� ILQDQVRZHM� OXE� PDM WNRZHM� MHGQRVWNL�
SRZLHU]RQ\FK�SRV]F]HJyOQ\P�SUDFRZQLNRP� MHVW� SUHF\]\MQLH�RNUH ORQ\�RUD]�RGSRZLHGQL�GR�
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ZDJL� SRGHMPRZDQ\FK� GHF\]ML� L� U\]\ND� ]� QLPL� ]ZL ]DQHJR�� 3U]\M FLH� XSUDZQLH MHVW�
SRWZLHUG]RQH�SRGSLVHP�SUDFRZQLND���
�

%��=DU] G]DQLH�U\]\NLHP�
2VL JDQLH� FHOyZ� ND GHM� MHGQRVWNL�ZL H VL ] U\]\NLHP�� =DU] G]DQLH� U\]\NLHP�PD� QD� FHOX�
]ZL NV]HQLH� SUDZGRSRGRELH VWZD� RVL JQL FLD� FHOyZ� MHGQRVWNL�� 6WDQGDUG\� Z� W\P� REV]DU]H�
�SNW �����ZVND]XM QD� QLH]E GQH� HOHPHQW\� WHJR� SURFHVX�� OHF]� QLH� RNUH ODM MHG\QHM�PHWRG\�
]DU] G]DQLD�U\]\NLHP���
�
�� 0RQLWRURZDQLH�UHDOL]DFML�]DGD
.LHURZQLN�MHGQRVWNL�]DSHZQLD�SU]\JRWRZDQLH�URF]QHJR�SODQX�SUDF\�MHGQRVWNL�]DZLHUDM FHJR�
SRV]F]HJyOQH� FHOH� L� ]DGDQLD�� NRPyUNL� RUJDQL]DF\MQH� RGSRZLHG]LDOQH� ]D� LFK� UHDOL]DFM RUD]�
]DVRE\� �QS�� RVRERZH�� ILQDQVRZH�� U]HF]RZH�� SU]H]QDF]RQH� GR� LFK� UHDOL]DFML�� .LHURZQLN�
MHGQRVWNL� SURZDG]L� ELH F RFHQ �PRQLWRULQJ�� UHDOL]DFML� ]DGD ]D� SRPRF PLHU]DOQ\FK�
ZVND QLNyZ�OXE�SUHF\]\MQLH�]GHILQLRZDQ\FK�NU\WHULyZ���
�
�� ,GHQW\ILNDFMD�U\]\ND�
.LHURZQLN� MHGQRVWNL� V\VWHPDW\F]QLH�� QLH� U]DG]LHM� QL UD]� Z� URNX�� GRNRQXMH� LGHQW\ILNDFML�
]HZQ WU]QHJR�L�ZHZQ WU]QHJR�U\]\ND�]ZL ]DQHJR�]�RVL JDQLHP�FHOyZ�MHGQRVWNL��GRW\F] FHJR�
]DUyZQR� G]LDáDQLD� FDáHM� MHGQRVWNL�� MDN� L� SURZDG]RQ\FK� SU]H]� MHGQRVWN NRQNUHWQ\FK�
SURJUDPyZ��SURMHNWyZ� F]\� ]DGD � :�SU]\SDGNX� ]PLDQ\�ZDUXQNyZ��Z�NWyU\FK� IXQNFMRQXMH�
MHGQRVWND��LGHQW\ILNDFMD�U\]\ND�SRZLQQD�E\ü�SRQDZLDQD��
�
�� $QDOL]D�U\]\ND�L�SRGHMPRZDQLH�G]LDáD ]DUDGF]\FK�
.LHURZQLN�MHGQRVWNL�]DSHZQLD�V\VWHPDW\F]QH�SRGGDZDQLH�]LGHQW\ILNRZDQHJR�U\]\ND�DQDOL]LH�
PDM FHM� QD� FHOX� RNUH OHQLH�PR OLZ\FK� VNXWNyZ� L� SUDZGRSRGRELH VWZD�Z\VW SLHQLD� GDQHJR�
U\]\ND�� .LHURZQLN� MHGQRVWNL� RNUH OD� DNFHSWRZDQ\� SR]LRP� U\]\ND�� D� WDN H G]LDáDQLD�� NWyUH�
QDOH \ SRGM ü Z�FHOX�]PQLHMV]HQLD�GDQHJR�U\]\ND�GR�SR]LRPX�DNFHSWRZDQHJR���
�

&��,QIRUPDFMD�L�NRPXQLNDFMD�
6WDQGDUG\�Z� REV]DU]H� LQIRUPDFML� L� NRPXQLNDFML� �SNW� ������ GRW\F] ]DSHZQLHQLD�ZV]\VWNLP�
SUDFRZQLNRP MHGQRVWNL�LQIRUPDFML�QLH]E GQ\FK�GR�Z\NRQ\ZDQLD�SU]H]�QLFK�RERZL ]NyZ��Z�
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V]F]HJyOQR FL� ]ZL ]DQ\FK� ]� NRQWURO ILQDQVRZ � D� WDN H ]DSHZQLHQLD� HIHNW\ZQHJR� V\VWHPX�
NRPXQLNDFML� ]DUyZQR� ZHZQ WU]QHM�� MDN� L� ]HZQ WU]QHM�� 6\VWHP� NRPXQLNDFML� SRZLQLHQ�
XPR OLZLDü� SU]HSá\Z� SRWU]HEQ\FK� LQIRUPDFML� ZHZQ WU]� MHGQRVWNL�� ]DUyZQR� Z� NLHUXQNX�
SLRQRZ\P��Z�Gyá� L�Z�JyU VWUXNWXU\�RUJDQL]DF\MQHM�� MDN� L�SR]LRP\P��6\VWHP�HIHNW\ZQ\� WR�
WDNL�� NWyU\� QLH� W\ONR� ]DSHZQLD� SU]HSá\Z� LQIRUPDFML�� DOH� WDN H JZDUDQWXMH�� H LQIRUPDFMH� WH�
]RVWDQ ZáD FLZLH�]UR]XPLDQH�SU]H]�RGELRUFyZ��
�
�� %LH FD�LQIRUPDFMD��
.LHURZQLN� MHGQRVWNL�� NLHURZQLF\� NRPyUHN� RUJDQL]DF\MQ\FK� RUD]� SUDFRZQLF\� RWU]\PXM � Z�
RGSRZLHGQLHM� IRUPLH� L� F]DVLH� ZáD FLZH� L� U]HWHOQH� LQIRUPDFMH� SRWU]HEQH� LP� GR� Z\SHáQLDQLD�
RERZL ]NyZ��Z�V]F]HJyOQR FL�Z\QLNDM F\FK�]�SU]\M WHJR�V\VWHPX�NRQWUROL�ILQDQVRZHM��
�
��� (IHNW\ZQ\�V\VWHP�NRPXQLNDFML�ZHZQ WU]QHM�
6\VWHP� NRPXQLNDFML� ZHZQ WU]QHM� JZDUDQWXMH�� H ND G\� SUDFRZQLN� UR]XPLH� FHOH� V\VWHPX�
NRQWUROL ILQDQVRZHM�� VSRVyE� MHJR� IXQNFMRQRZDQLD�� D� WDN H VZRM URO L RGSRZLHG]LDOQR ü Z�
W\P�V\VWHPLH��6 ]DSHZQLRQH�VNXWHF]QH�PHFKDQL]P\�SU]HND]\ZDQLD�ZD Q\FK� LQIRUPDFML�Z�
REU ELH�VWUXNWXU\�RUJDQL]DF\MQHM��
�
����.RPXQLNDFMD�]HZQ WU]QD�
.LHURZQLN� MHGQRVWNL� ]DSHZQLD� IXQNFMRQRZDQLH� HIHNW\ZQHJR� V\VWHPX� NRPXQLNDFML� ]�
SRGPLRWDPL�� NWyUH�PRJ PLHü� ]QDF] F\�ZSá\Z� QD� RVL JDQLH� FHOyZ� MHGQRVWNL�� D� WDN H LQQ
G]LDáDOQR ü MHGQRVWNL� GRW\F] F Z V]F]HJyOQR FL� Z\GDWNRZDQLD� OXE� JURPDG]HQLD� URGNyZ�
SXEOLF]Q\FK���
�

'��0HFKDQL]P\�V\VWHPX�NRQWUROL�ILQDQVRZHM�
6WDQGDUG\�Z� W\P� ]DNUHVLH� �SNW� ������� VWDQRZL ]HVWDZLHQLH� SRGVWDZRZ\FK�PHFKDQL]PyZ��
NWyUH SRZLQQ\� IXQNFMRQRZDü� Z� UDPDFK� V\VWHPX� NRQWUROL� ILQDQVRZHM�� QLH� WZRU] F MHGQDN�
Z\F]HUSXM FHJR�]ELRUX��6\VWHP�NRQWUROL� ILQDQVRZHM�SRZLQLHQ�E\ü�HODVW\F]Q\� L�GRVWRVRZDQ\�
GR VSHF\ILF]Q\FK�SRWU]HE�MHGQRVWNL��
�
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����'RNXPHQWRZDQLH�V\VWHPX�NRQWUROL�ILQDQVRZHM�
6\VWHP� NRQWUROL� ILQDQVRZHM� MHGQRVWNL�� Z� V]F]HJyOQR FL� SURFHGXU\�� LQVWUXNFMH�� Z\W\F]QH�
NLHURZQLFWZD�� ]DNUHV\� RERZL ]NyZ�� MHVW� U]HWHOQLH� GRNXPHQWRZDQ\�� D� GRNXPHQWDFMD� WD� MHVW�
áDWZR�GRVW SQD�GOD�ZV]\VWNLFK�SUDFRZQLNyZ��NWyU\P�WH�LQIRUPDFMH�V QLH]E GQH���
�
��� 'RNXPHQWRZDQLH�L�UHMHVWURZDQLH�RSHUDFML�ILQDQVRZ\FK�L�JRVSRGDUF]\FK�
:V]\VWNLH� RSHUDFMH� ILQDQVRZH� L� JRVSRGDUF]H�� D� WDN H LQQH� ]QDF] FH� ]GDU]HQLD�� V U]HWHOQLH�
GRNXPHQWRZDQH�� D� GRNXPHQWDFMD� WD� MHVW� áDWZR� GRVW SQD� GOD� XSRZD QLRQ\FK� RVyE��
'RNXPHQWDFMD� MHVW� SHáQD� RUD]� XPR OLZLD� SU]H OHG]HQLH� ND GHM� RSHUDFML� ILQDQVRZHM��
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��� &L JáR ü G]LDáDOQR FL�
=DSHZQLRQH�V RGSRZLHGQLH�PHFKDQL]P\�Z�FHOX�XWU]\PDQLD�FL JáR FL�G]LDáDOQR FL�MHGQRVWNL��
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2NUH OHQLH�VWDQGDUGyZ�NRQWUROL�ILQDQVRZHM�VWDQRZL�Z\NRQDQLH�]DGDQLD�Z\QLNDM FHJR�] DUW�� ��R� XVW�� �� SNW� �� Z� ]ZL ]NX� ]� DUW�� ��Q� XVW�� �� XVWDZ\� ]� GQLD� ��� OLVWRSDGD� ����� U�� R�ILQDQVDFK�SXEOLF]Q\FK��]ZDQHM�GDOHM�ÄXVWDZ ´��0LQLVWHU� )LQDQVyZ� ±� MDNR� RUJDQ� DGPLQLVWUDFML� U] GRZHM� ZáD FLZ\� Z� VSUDZLH�NRRUG\QDFML� NRQWUROL� ILQDQVRZHM� L� DXG\WX� ZHZQ WU]QHJR� Z� MHGQRVWNDFK� VHNWRUD� ILQDQVyZ�SXEOLF]Q\FK� �� ]RVWDá� XVWDZRZR� XPRFRZDQ\� GR� RNUH OHQLD� VWDQGDUGyZ� NRQWUROL� ILQDQVRZHM�]JRGQ\FK�]�SRZV]HFKQLH�X]QDZDQ\PL�VWDQGDUGDPL���6WDQGDUG\� ]RVWDá\� SU]\JRWRZDQH� ]� XZ]JO GQLHQLHP� L� Z� RSDUFLX� R� SRZV]HFKQLH�X]QDZDQH VWDQGDUG\�� F]\QL F ]DGR ü Z\W\F]Q\P� ]DZDUW\P� Z� SU]HSLVDFK� XVWDZ\�� 3U]\�RSUDFRZ\ZDQLX�6WDQGDUGyZ�Z\NRU]\VWDQR���� Ä6WDQGDUG\�NRQWUROL�ZHZQ WU]QHM�Z�.RPLVML�(XURSHMVNLHM´�±�RSUDFRZDQH�SU]H]�.RPLVM(XURSHMVN � '\UHNFM *HQHUDOQ GV��%XG HWX��� Ä.RQWUROD� ZHZQ WU]QD� ±� ]LQWHJURZDQD� NRQFHSFMD� UDPRZD´� ±� UDSRUW� RSUDFRZDQ\� SU]H]�.RPLWHW� 2UJDQL]DFML� 6SRQVRUXM F\FK� .RPLVM 7UHDGZD\� �&RPPLWWHH� RI� 6SRQVRULQJ�2UJDQL]DWLRQV�RI�WKH�7UHDGZD\�&RPPLVVLRQ�±�Z�VNUyFLH�&262���� Ä:\W\F]QH� Z� VSUDZLH� VWDQGDUGyZ� NRQWUROL� ZHZQ WU]QHM´� ±� SU]\M WH� SU]H]�0L G]\QDURGRZ 2UJDQL]DFM 1DMZ\ V]\FK� 2UJDQyZ� .RQWUROL�$XG\WX� �,QWHUQDWLRQDO�2UJDQLVDWLRQ�RI�6XSUHPH�$XGLW�,QVWLWXWLRQV�±�Z�VNUyFLH�,1726$,���� Ä6WDQGDUG\�NRQWUROL�ZHZQ WU]QHM�Z�U] G]LH�IHGHUDOQ\P´�±�RSUDFRZDQH�SU]H]�1DMZ\ V]\�8U] G .RQWUROL�Z�6WDQDFK�=MHGQRF]RQ\FK��*HQHUDO�$FFRXQWLQJ�2IILFH���Z�VNUyFLH�*$2����3RQDGWR� SRWU]HED� RSUDFRZDQLD� VWDQGDUGyZ� NRQWUROL� ILQDQVRZHM� Z\QLND� UyZQLH ]]DSLVyZ� ]DZDUW\FK� Z� Ä1DURGRZ\P� 3URJUDPLH� 3U]\JRWRZDQLD� 3ROVNL� GR� &]áRQNRVWZD´��Ä3DUWQHUVWZLH�GOD�&]áRQNRVWZD´�RUD]�Z�GRNXPHQFLH�]DWZLHUG]RQ\P�SU]H]�.RPLWHW�,QWHJUDFML�(XURSHMVNLHM� SW�� Ä=DVDG\�ZGUD DQLD� V\VWHPX� NRQWUROL� ILQDQVRZHM� L� DXG\WX�ZHZQ WU]QHJR�Z�SROVNLHM DGPLQLVWUDFML�SXEOLF]QHM´���6\VWHP�NRQWUROL�ILQDQVRZHM�Z�Uy Q\FK�IRUPDFK�MHVW�REHFQ\�SUDNW\F]QLH�ZH�ZV]\VWNLFK�MHGQRVWNDFK� VHNWRUD� ILQDQVyZ� SXEOLF]Q\FK� ±� QLH� PR H EH]� QLHM� IXQNFMRQRZDü� DGQD�RUJDQL]DFMD��&HOHP�QLQLHMV]HJR�GRNXPHQWX�MHVW�VWZRU]HQLH�XNáDGX�RGQLHVLHQLD�GOD�V\VWHPyZ�NRQWUROL ILQDQVRZHM� IXQNFMRQXM F\FK� Z� MHGQRVWNDFK� VHNWRUD� ILQDQVyZ� SXEOLF]Q\FK� SRSU]H]�VIRUPXáRZDQLH�NDWDORJX�SRGVWDZRZ\FK�]DVDG�QD�MDNLFK�SRZLQLHQ�RSLHUDü�VL V\VWHP�NRQWUROL�ILQDQVRZHM� 6WDQGDUG\�E G VWDQRZLá\�SRPRF�Z�RFHQLH�V\VWHPyZ�NRQWUROL� ILQDQVRZHM�SU]H]�NLHURZQLNyZ� MHGQRVWHN� L� DXG\WRUyZ� ZHZQ WU]Q\FK�� D� WDN H Z\]QDF] REV]DU\� L� NLHUXQNL�]PLDQ�OXE�X]XSHáQLHQLD�W\FK�V\VWHPyZ��6WDQGDUG\�E G SRGOHJDá\�]PLDQRP�L�PRG\ILNDFMRP�ZUD]�]H�]PLDQDPL�ZDUXQNyZ��Z�NWyU\FK�G]LDáDM MHGQRVWNL�RUD]�UR]ZRMHP�V\VWHPyZ�NRQWUROL�ILQDQVRZHM��2SUDFRZDQLH� L� ZGUR HQLH� NRQNUHWQ\FK� SURFHGXU�� LQVWUXNFML� L�PHFKDQL]PyZ� NRQWUROL�ILQDQVRZHM�� ]JRGQLH� ]� DUW�� ��D� XVW�� �� RUD]� DUW�� ��D� XVW�� �� XVWDZ\� R� ILQDQVDFK� SXEOLF]Q\FK��QDOH \ GR�NLHURZQLND�MHGQRVWNL��8VWDODM F SURFHGXU\�NRQWUROL�ILQDQVRZHM��NLHURZQLN�MHGQRVWNL�PD�RERZL ]HN�Z]L FLD�SRG�XZDJ VWDQGDUGyZ�RNUH ORQ\FK�SU]H]�0LQLVWUD�)LQDQVyZ��-HGQDN�V\VWHP�NRQWUROL�ILQDQVRZHM��SRZLQLHQ�E\ü�]EXGRZDQ\�]�XZ]JO GQLHQLHP�QLH�W\ONR�SU]HSLVyZ�SUDZD� DOH� WDN H VSHF\ILF]Q\FK� ZDUXQNyZ� SUDZQ\FK�� ILQDQVRZ\FK�� RUJDQL]DF\MQ\FK� L�NDGURZ\FK��Z� MDNLFK� IXQNFMRQXMH�GDQD� MHGQRVWND��6WDQGDUG\�]RVWDá\�RNUH ORQH�Z�VSRVyE�QD�W\OH�RJyOQ\��DE\�SRPLPR�GX HM�Uy QRURGQR FL�ZDUXQNyZ�Z�MDNLFK�G]LDáDM MHGQRVWNL�VHNWRUD�ILQDQVyZ SXEOLF]Q\FK��XPR OLZLü�NLHURZQLNRP�XZ]JO GQLHQLH�VWDQGDUGyZ�Z�GDQHM�MHGQRVWFH��2FHQ\� IXQNFMRQRZDQLD� VWDQGDUGyZ� NRQWUROL� ILQDQVRZHM� Z� MHGQRVWNDFK�� R� NWyU\FK�PRZD Z� DUW�� ��G� XVW�� �� SNW� ����� L� XVW�� �� XVWDZ\�� ]� Z\á F]HQLHP� MHGQRVWHN� VDPRU] GX�
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WHU\WRULDOQHJR�� GRNRQXMH� 0LQLVWHU� )LQDQVyZ�� &R� QDMPQLHM� UD]� Z� URNX� 0LQLVWHU� )LQDQVyZ�SU]HGVWDZLD�5DG]LH�0LQLVWUyZ�]ELRUF]H�VSUDZR]GDQLH�]�IXQNFMRQRZDQLD�NRQWUROL�ILQDQVRZHM�Z ZZ�� MHGQRVWNDFK�VHNWRUD�ILQDQVyZ�SXEOLF]Q\FK�ZUD]�]�RFHQ SU]HVWU]HJDQLD�SRZV]HFKQLH�X]QDZDQ\FK� VWDQGDUGyZ� Z� W\P� ]DNUHVLH� RUD]� SURSR]\FMDPL� G]LDáD ]PLHU]DM F\FK� GR� LFK�XVSUDZQLHQLD����1DOH \ SRGNUH OLü�� H NRQWUROD�ILQDQVRZD�MHVW�SURFHVHP�]LQWHJURZDQ\P�]�ELH FG]LDáDOQR FL MHGQRVWNL� .RQWUROD� ILQDQVRZD� QLH� MHVW� MHGQRUD]RZ\P� ]GDU]HQLHP� R�Z\M WNRZ\P� FKDUDNWHU]H�� DOH� V]HUHJLHP� F]\QQR FL� L� G]LDáD Z\NRQ\ZDQ\FK� SU]H]�NLHURZQLND��NLHURZQLNyZ�NRPyUHN�RUJDQL]DF\MQ\FK��JáyZQHJR�NVL JRZHJR�L�SRV]F]HJyOQ\FK�SUDFRZQLNyZ Z�WRNX�ELH FHM�G]LDáDOQR FL�MHGQRVWNL��NWyUH�WZRU] V\VWHP�NRQWUROL�ILQDQVRZHM��(OHPHQW\�V\VWHPX�NRQWUROL�ILQDQVRZHM�ZEXGRZDQH�V Z VWUXNWXU RUJDQL]DF\MQ � SURFHGXU\��SUDNW\N SU]\M W Z GDQHM�MHGQRVWFH��&]\QQR FL�L�PHFKDQL]P\�NRQWUROQH�VWDQRZL LQWHJUDOQF] ü SRV]F]HJyOQ\FK� SURFHVyZ� L� RSHUDFML� SURZDG]RQ\FK� Z� MHGQRVWFH�� QS�� Z\SáDW\�Z\QDJURG]H � GRNRQ\ZDQLD� SáDWQR FL ]D� XVáXJL� L� GRVWDZ\�� SRELHUDQLD� GRFKRGyZ��VSRU] G]DQLD� VSUDZR]GD � Z\GDZDQLD� Z\SRVD HQLD�� 6\VWHP� NRQWUROL� ILQDQVRZHM� Z�SRZ\ V]\P�]QDF]HQLX�QDOH \ ZL F RGUy QLü�RG�REHFQLH�IXQNFMRQXM FHJR�RNUH OHQLD�NRQWUROL�ZHZQ WU]QHM� MDNR� Z\G]LHORQHM� NRPyUNL� RUJDQL]DF\MQHM� Z\NRQXM FHM� F]\QQR FL� ]ZL ]DQH� ]�W]Z�� NRQWURO LQVSHNF\MQ OXE� V\VWHPX� QDGEXGRZDQHJR� QDG� RSHUDF\MQ G]LDáDOQR FLMHGQRVWNL��:D QH� MHVW� UyZQLH ]UR]XPLHQLH�� H SRGVWDZ VNXWHF]QHJR� V\VWHPX� NRQWUROL�ILQDQVRZHM� V SUDFRZQLF\� MHGQRVWNL� .LHURZQLN� MHGQRVWNL� XVWDQDZLD� FHOH�� ZSURZDG]D�PHFKDQL]P\�V\VWHPX�NRQWUROL�ILQDQVRZHM��XVWDOD�SURFHGXU\�NRQWUROL�RUD]�PRQLWRUXMH�L�RFHQLD�V\VWHP� NRQWUROL� ILQDQVRZHM�� -HGQDN� FDá\� V\VWHP� NRQWUROL� ILQDQVRZHM� VNáDGD� VL ] V]HUHJX�]DGD Z\NRQ\ZDQ\FK� SU]H]� SRV]F]HJyOQ\FK� SUDFRZQLNyZ� MHGQRVWNL� �NLHURZQLF\� NRPyUHN�RUJDQL]DF\MQ\FK��JáyZQ\�NVL JRZ\��LQQL�SUDFRZQLF\��QD�LFK�VWDQRZLVNDFK�SUDF\�QD�ND G\P�SR]LRPLH� VWUXNWXU\� RUJDQL]DF\MQHM�� 'ODWHJR� SUDFRZQLF\� PDM NOXF]RZH� ]QDF]HQLH� GOD�VNXWHF]QR FL�WHJR�V\VWHPX��%DUG]R� LVWRWQH� MHVW� WDN H SRGNUH OHQLH� ]DVDG\�� H ]D� SRPRF V\VWHPX� NRQWUROL�ILQDQVRZHM NLHURZQLN�MHGQRVWNL�PR H X]\VNDü�W\ONR�UR]V GQ\�VWRSLH SHZQR FL��]ZDQ\�WHUDFMRQDOQ SHZQR FL ��� D� QLH� DEVROXWQ SHZQR ü�� H FHOH� MHGQRVWNL� V UHDOL]RZDQH�� 6\VWHP�NRQWUROL ILQDQVRZHM�SRZLQLHQ�]RVWDü�]DSURMHNWRZDQ\� L�ZGUR RQ\�Z� WDNL� VSRVyE�� DE\�NRV]W\�ZSURZDG]HQLD� L� G]LDáDQLD� V\VWHPX� OXE� MHJR� SRV]F]HJyOQ\FK� HOHPHQWyZ� QLH� SU]HZ\ V]Dá\�X]\VNLZDQ\FK� G]L NL� QLP� NRU]\ FL�� SU]\� F]\P� QDOH \ EUDü� SRG� XZDJ UyZQLH NRU]\ FL� L�NRV]W\� QLH� W\ONR� QDWXU\� ILQDQVRZHM�� =E\W� UR]EXGRZDQ\� V\VWHP� NRQWUROL� ILQDQVRZHM� PR HVSRZROQLü OXE�ZU F]�VSDUDOL RZDü�SUDF MHGQRVWNL��GDM F Z�]DPLDQ�UHODW\ZQLH�PDáH�NRU]\ FL��-HGQDN�QDZHW�QDMOHSLHM�]DSURMHNWRZDQ\�L�IXQNFMRQXM F\�V\VWHP�NRQWUROL�ILQDQVRZHM�QLH�PR HGDü FDáNRZLWHM� SHZQR FL�� H FHOH� MHGQRVWNL� ]RVWDQ RVL JQL WH�� &]\QQLNL� ]HZQ WU]QH� OXE�ZHZQ WU]QH�� QS�� SRP\áNL�� Eá G\� Z� RFHQLH� V\WXDFML�� SUHVMD� F]DVX�� QDFLVNL� NLHURZQLFWZD��]PRZD SUDFRZQLNyZ�� PRJ RGG]LDá\ZDü� QD� VNXWHF]QR ü V\VWHPX� NRQWUROL� ILQDQVRZHM��'ODWHJR� SRSU]H]� V\VWHP� NRQWUROL� ILQDQVRZHM� NLHURZQLN� MHGQRVWNL� PR H X]\VNDü� MHG\QLH�UR]V GQ\�VWRSLH SHZQR FL��D�QLH�FDáNRZLW SHZQR ü�� H MHGQRVWND�RVL JD�VZRMH�FHOH����6WDQGDUG\� NRQWUROL� SU]HGVWDZLRQR� Z� SL FLX� REV]DUDFK�� RGSRZLDGDM F\FK� SL FLX�SRGVWDZRZ\P�HOHPHQWRP�NRQWUROL�ZHZQ WU]QHM��WM���� URGRZLVNR�V\VWHPX�NRQWUROL�ILQDQVRZHM��� ]DU] G]DQLH�U\]\NLHP��� PHFKDQL]P\�V\VWHPX�NRQWUROL�ILQDQVRZHM��� LQIRUPDFMD�L�NRPXQLNDFMD��� RFHQD�L�DXG\W�ZHZQ WU]Q\��
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$�� URGRZLVNR�V\VWHPX�NRQWUROL�ILQDQVRZHM�6WDQGDUG\�Z�W\P�REV]DU]H�GRW\F] XF]FLZR FL�L�NRPSHWHQFML�SUDFRZQLNyZ��VWUXNWXU\�RUJDQL]DF\MQHM�� VSRVREX� GHOHJRZDQLD� XSUDZQLH L RNUH ODM URGRZLVNR�� Z� NWyU\P� E GSURZDG]RQH�SRV]F]HJyOQH�G]LDáDQLD�L�F]\QQR FL�]ZL ]DQH�]�NRQWURO ILQDQVRZ �3RGVWDZ VNXWHF]QHJR�V\VWHPX�NRQWUROL�ILQDQVRZHM�MHVW�XF]FLZR ü L ZDUWR FL�HW\F]QH�OXG]L��NWyU]\�JR�WZRU] � Z\NRQXM L RFHQLDM � 1DZHW�QDMEDUG]LHM�UR]EXGRZDQH�L�Z\UDILQRZDQH�V\VWHP\� NRQWUROL� ILQDQVRZHM�� EH]� XF]FLZR FL� NLHURZQLFWZD� L� SUDFRZQLNyZ�� PRJ E\ü�QLHVNXWHF]QH��.LHURZQLN� MHGQRVWNL� SRZLQLHQ�Z� WDNL� VSRVyE� NV]WDáWRZDü� NXOWXU RUJDQL]DFML��QS� SRSU]H]�NRQIHUHQFMH�� VHVMH�� V]NROHQLD�� LQG\ZLGXDOQH� UR]PRZ\��ELH FH�GHF\]MH� LWS��� DE\�ZVSLHUDü� L� SURPRZDü� ZDUWR FL� HW\F]QH� RUD]� XF]FLZR ü RVRELVW L ]DZRGRZ NDGU\�NLHURZQLF]HM�L�LQQ\FK�SUDFRZQLNyZ�MHGQRVWNL��:VND]DQH�MHVW��DE\�Z�ND GHM�MHGQRVWFH�]RVWDá�RSUDFRZDQ\�GRNXPHQW��QS��NRGHNV�HW\NL���NWyU\�V]F]HJyáRZR�ZVND H ]DFKRZDQLD�XZD DQH�]D�QLHHW\F]QH� Z� GDQHM� MHGQRVWFH�� ELRU F SRG� XZDJ VSHF\ILF]QH� ]DGDQLD� L� ZDUXQNL� G]LDáDQLD�MHGQRVWNL��.LHURZQLN� MHGQRVWNL�SRZLQLHQ� WDN H ]DSHZQLü��DE\�SUDFRZQLF\�]QDOL� L�SRSUDZQLH�UR]XPLHOL Z\PDJDQLD� GRW\F] FH� LFK� ]DGD RUD]� ]DVDG\�SRVW SRZDQLD� ]DZDUWH�Z�SU]HSLVDFK�SUDZD� D� WDN H Z\W\F]QH� NLHURZQLFWZD�� :� SU]\SDGNX� VWZLHUG]HQLD� QLHSUDZLGáRZHJR�SRVW SRZDQLD�� ]áDPDQLD� SU]HSLVyZ� SUDZD� OXE� SURFHGXU�ZHZQ WU]Q\FK�� NLHURZQLN� MHGQRVWNL�SRZLQLHQ� SRGHMPRZDü� NURNL� G\VF\SOLQDUQH� Z� VWRVXQNX� GR� RVyE� RGSRZLHG]LDOQ\FK��.LHURZQLN�MHGQRVWNL�QLH�SRZLQLHQ�WZRU]\ü�ERG FyZ�L�]DFK W GR�QLHHW\F]QHJR�SRVW SRZDQLD��D�MH HOL� WDNLH� LVWQLHM �QLHUHDOLVW\F]QH� FHOH�� ]E\W� NUyWNLH� WHUPLQ\� Z\NRQDQLD� ]DGD LWS����SRZLQLHQ�MH�XVXZDü��3RGREQH ]QDF]HQLH� GOD� V\VWHPX� NRQWUROL� ILQDQVRZHM� PDM NRPSHWHQFMH� ]DZRGRZH�SUDFRZQLNyZ� MHGQRVWNL�� .LHURZQLN� MHGQRVWNL� SRZLQLHQ� RNUH OLü� SRV]F]HJyOQH� ]DGDQLD��Z\NRQ\ZDQH�QD�ND G\P�VWDQRZLVNX�SUDF\��MDN�UyZQLH ]DNUHV�ZLHG]\��URG]DM�XPLHM WQR FL��]GROQR FL�L�GR ZLDGF]HQLD�NRQLHF]QHJR�QD�GDQ\P�VWDQRZLVNX��.LHURZQLN�MHGQRVWNL�SRZLQLHQ�]DSHZQLü� SUDFRZQLNRP� RGSRZLHGQLH� V]NROHQLD�� D� WDN H XG]LHODü� SRUDG� L� ZVND]yZHN�GRW\F] F\FK�Z\NRQ\ZDQHM� SU]H]� QLFK�SUDF\��3RZLQLHQ� WH RNUHVRZR�GRNRQ\ZDü�RFHQ\� LFK�SUDF\�� 3URFHV� ]DWUXGQLHQLD� SRZLQLHQ� E\ü� SURZDG]RQ\� Z� WDNL� VSRVyE�� DE\� ]DSHZQLü� Z\EyU�QDMOHSV]HJR�NDQG\GDWD�QD�GDQH�VWDQRZLVNR�SUDF\��6WUXNWXUD�RUJDQL]DF\MQD�MHGQRVWNL�SRZLQQD�E\ü�RGSRZLHGQLD�GR�ZLHONR FL�MHGQRVWNL��REV]DUX�MHM�G]LDáDQLD�L�SU]HGPLRWX�G]LDáDOQR FL��=DNUHV�]DGD � XSUDZQLH L RGSRZLHG]LDOQR FL�SRV]F]HJyOQ\FK� NRPyUHN� RUJDQL]DF\MQ\FK� SRZLQLHQ� E\ü� RNUH ORQ\� Z� MDVQ\�� SU]HMU]\VW\� L�VSyMQ\�VSRVyE��.LHURZQLN�MHGQRVWNL�SRZLQLHQ�SU]HGVWDZLü�QD�SL PLH�ZV]\VWNLP�SUDFRZQLNRP�]DNUHV�LFK�RERZL ]NyZ��XSUDZQLH L RGSRZLHG]LDOQR FL��.LHURZQLN� MHGQRVWNL� SRZLQLHQ� ]LGHQW\ILNRZDü�Z� MHGQRVWFH� ]DGDQLD�ZUD OLZH� F]\OL�WDNLH ]DGDQLD��NWyU\FK�Z\NRQ\ZDQLH�ZL H VL SRWHQFMDOQLH�]�VLOQ SRGDWQR FL SUDFRZQLNyZ�QD� ZSá\Z\�� Z� W\P� ]ZáDV]F]D� ]HZQ WU]QH�� PRJ FH� Z\ZRá\ZDü� V]NRGOLZH� GOD� JRVSRGDUNL�ILQDQVRZHM MHGQRVWNL� ]DFKRZDQLD� SUDFRZQLNyZ� �QS�� QDGX \FLD�� RV]XVWZD�� NRUXSFM ��� =D�ZUD OLZH� QDOH \ WDN H X]QDü� ]DGDQLD�� SU]\�Z\SHáQLDQLX� NWyU\FK� UXW\QD� VSRZRGRZDQD� ]E\W�GáXJLP� Z\NRQ\ZDQLHP� W\FK� VDP\FK� F]\QQR FL� PR H E\ü� V]NRGOLZD� GOD� JRVSRGDUNL�ILQDQVRZHM MHGQRVWNL��-HGQ\P�]H�VSRVREyZ�UR]ZL ]DQLD�WHJR�SUREOHPX�PR H E\ü�]DSHZQLHQLH�URWDFML� QD� W\FK� VWDQRZLVNDFK�� DE\� SUDFRZQLN� QLH�Z\NRQ\ZDá� GDQHJR� ]DGDQLD� GáX HM� QL QD�SU]\NáDG� �� ODW�� 5RWDFMD� SRZLQQD� E\ü� ]DSODQRZDQD� Z� WDNL� VSRVyE�� DE\� XQLNQ ü ]DJUR HQLD�FL JáR FL�Z\NRQ\ZDQ\FK�]DGD �=DNUHV� GHOHJRZDQ\FK� XSUDZQLH OXE� RERZL ]NyZ� SRV]F]HJyOQ\P� SUDFRZQLNRP�MHGQRVWNL�� D� WDN H SR]LRP�� GR� NWyUHJR�PRJ E\ü� SU]HND]DQH�� SRZLQLHQ� E\ü� RGSRZLHGQL� GR�ZDJL� SRGHMPRZDQ\FK� GHF\]ML� RUD]� U\]\ND� ]� QLPL� ]ZL ]DQHJR�� 3UDFRZQLN�� NWyUHPX�SU]HND]DQR� XSUDZQLHQLD� OXE� RERZL ]NL��PR H MH� GHOHJRZDü� GDOHM��Z\á F]QLH�Z� SU]\SDGNX��
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JG\� WDND�PR OLZR ü MHVW� Z\UD QLH� SU]HZLG]LDQD� Z� XSRZD QLHQLX�� 3U]\M FLH� XSUDZQLH OXE�RERZL ]NyZ�SRZLQQR�E\ü�SRWZLHUG]RQH�SRGSLVHP�SUDFRZQLND���
%��=DU] G]DQLH�U\]\NLHP�

6WDQGDUG\� Z� REV]DU]H� ]DU] G]DQLD� U\]\NLHP� ZSURZDG]DM QLH]E GQH� ZVND]yZNL�GRW\F] FH� LGHQW\ILNDFML� L� DQDOL]\� U\]\ND� RUD]� RNUH OHQLD� G]LDáD REQL DM F\FK� U\]\NR��:VW SQ\P� ZDUXQNLHP� ]DU] G]DQLD� U\]\NLHP� MHVW� ]GHILQLRZDQLH� MDVQ\FK� L� VSyMQ\FK� FHOyZ�MHGQRVWNL�� FR� MHVW� ]DGDQLHP� NLHURZQLND� MHGQRVWNL�� .LHURZQLN� MHGQRVWNL� GHILQLXMH� SRQDGWR�V]F]HJyáRZH� FHOH� RSHUDF\MQH�� NWyUH� VáX RVL JDQLX� FHOyZ� VWDWXWRZ\FK� L� XVWDZRZ\FK�MHGQRVWNL�� 7DNLP� RSHUDF\MQ\P� FHOHP� PR H E\ü� QS�� UHDOL]DFMD� ]DGDQLD� LQZHVW\F\MQHJR��ZGUR HQLH� V\VWHPX� LQIRUPDF\MQHJR�� ]JURPDG]HQLH� GRFKRGyZ� Z� GDQHM� Z\VRNR FL��8VWDQRZLHQLX� FHOyZ� RSHUDF\MQ\FK� SRZLQQR� WRZDU]\V]\ü� Z\]QDF]HQLH� ]DGD F] VWNRZ\FK�RUD]� PLHU]DOQ\FK� NU\WHULyZ� UHDOL]DFML� W\FK� ]DGD � 7DNLP� NU\WHULXP� PR H E\ü� QS�� WHUPLQ�UHDOL]DFML� SRV]F]HJyOQ\FK� HWDSyZ� ]DPyZLHQLD� SXEOLF]QHJR�� Z\VRNR ü ]JURPDG]RQ\FK�GRFKRGyZ Z�GDQ\P�WHUPLQLH��OLF]ED�VNRQWURORZDQ\FK�SRGPLRWyZ�LWS��.LHURZQLN� MHGQRVWNL�SRZLQLHQ�PRQLWRURZDü�RVL JDQLH�FHOyZ� MHGQRVWNL��:�W\P�FHOX�SRZLQLHQ� ]DSHZQLü� SU]\JRWRZDQLH� URF]QHJR� SODQX� SUDF\� MHGQRVWNL� ]DZLHUDM FHJR�SRV]F]HJyOQH� ]DGDQLD� F] VWNRZH�� NRPyUNL� RUJDQL]DF\MQH� RGSRZLHG]LDOQH� ]D� LFK� UHDOL]DFMRUD]� RNUH ODM FHJR� ]DVRE\� ILQDQVRZH�� NDGURZH� L� U]HF]RZH� SU]H]QDF]RQH� GR� LFK� UHDOL]DFML��5yZQROHJOH� ]� RNUH OHQLHP� FHOyZ� QD� SR]LRPLH� MHGQRVWNL�� ND GD� NRPyUND� RUJDQL]DF\MQD��RGSRZLHG]LDOQD�FDáR FLRZR�OXE�F] FLRZR�]D�GDQH�]DGDQLH��SRZLQQD�RSUDFRZDü�VZyM�URF]Q\�SODQ SUDF\�� FK\ED� H QLHZLHONL� UR]PLDU� MHGQRVWNL� QLH� X]DVDGQLDáE\� WDNLHJR� G]LDáDQLD��.LHURZQLN�MHGQRVWNL�SRZLQLHQ�UHJXODUQLH�RWU]\P\ZDü�L�DQDOL]RZDü�UDSRUW\�OXE�VSUDZR]GDQLD�]DZLHUDM FH� LQIRUPDFMH� R� VWRSQLX� UHDOL]DFML� SRV]F]HJyOQ\FK� ]DGD F] VWNRZ\FK��&] VWRWOLZR ü W\FK� G]LDáD PXVL� E\ü� RGSRZLHGQLD� GR� U\]\ND� ]ZL ]DQHJR� ]� UHDOL]DFMSRV]F]HJyOQ\FK� FHOyZ�� .LHURZQLN� SRZLQLHQ� SRGHMPRZDü� G]LDáDQLD� Z� FHOX� ]DUDG]HQLD�]LGHQW\ILNRZDQ\P�]DJUR HQLRP�Z�UHDOL]DFML�]DGD �,GHQW\ILNDFMD�U\]\ND�PR H E\ü�GRNRQ\ZDQD�Uy Q\PL�PHWRGDPL� L� LFK�Z\EyU�QDOH \GR NLHURZQLND� MHGQRVWNL�� ,VWRWQH� MHVW�� DE\� NLHURZQLN� MHGQRVWNL� VWDUDQQLH� UR]ZD \á F]\QQLNL��NWyUH PRJ VSRZRGRZDü� OXE� ]ZL NV]\ü� U\]\NR�� QS�� QLHRVL JQL FLH� FHOyZ� Z� SU]HV]áR FL��SRVWDZD�L�NRPSHWHQFMH�SUDFRZQLNyZ��]PLDQ\�Z�SU]HSLVDFK�SUDZD��]áR RQR ü G]LDáDOQR FL���$QDOL]D� U\]\ND� ]DZLHUD� JáyZQLH� RFHQ LVWRWQR FL� U\]\ND�� RV]DFRZDQLH�SUDZGRSRGRELH VWZD� MHJR� Z\VW SLHQLD�� D� WDN H UR]ZD HQLH� Z� MDNL� VSRVyE� U\]\NLHP� W\P�PR QD�]DU] G]Dü��F]\OL�RNUH OHQLH�G]LDáD � NWyUH�QDOH \ SRGM ü Z�FHOX�RJUDQLF]HQLD�U\]\ND�GR�DNFHSWRZDQHJR� SR]LRPX�� :\EyU� PHWRG\� DQDOL]\� U\]\ND� QDOH \ GR� NLHURZQLND� MHGQRVWNL��0HWRGD� SRZLQQD� E\ü� GRVWRVRZDQD� GR� FHOyZ� MHGQRVWNL� RUD]� ZDUXQNyZ� ZHZQ WU]Q\FK� L�]HZQ WU]Q\FK�Z�MDNLFK�MHGQRVWND�IXQNFMRQXMH���&��,QIRUPDFMD�L�NRPXQLNDFMD�: VWDQGDUGDFK� GRW\F] F\FK� LQIRUPDFML� L� NRPXQLNDFML� SRáR RQ\� ]RVWDá� QDFLVN� QD�]DSHZQLHQLH� ZV]\VWNLP� SUDFRZQLNRP� MHGQRVWNL� LQIRUPDFML� QLH]E GQ\FK� GR� Z\NRQ\ZDQLD�SU]H] QLFK�RERZL ]NyZ��]DSHZQLHQLH�VSUDZQHJR�V\VWHPX�NRPXQLNDFML�]DUyZQR�ZHZQ WU]QHM��MDN L�]HZQ WU]QHM��2GSRZLHGQLH� LQIRUPDFMH� PXV] E\ü� ]GRE\WH� OXE� Z\JHQHURZDQH� L� SU]HND]DQH� Z�RGSRZLHGQLHM� IRUPLH� L� F]DVLH� ND GHPX� SUDFRZQLNRZL�� NWyU\� LFK� SRWU]HEXMH�� DE\� XPR OLZLü�NLHURZQLFWZX�L�SUDFRZQLNRP�HIHNW\ZQH�L�Z\GDMQH�Z\SHáQLDQLH�LFK�RERZL ]NyZ�]ZL ]DQ\FK�] NRQWURO ILQDQVRZ � .LHURZQLN� MHGQRVWNL� SRZLQLHQ� QD� ELH FR� PRQLWRURZDü� MDNR ü]HEUDQ\FK�� SU]HWZDU]DQ\FK�� SU]HFKRZ\ZDQ\FK� L� SU]HND]\ZDQ\FK� LQIRUPDFML� ]D� SRPRFWDNLFK�NU\WHULyZ�MDN�SU]\GDWQR ü WUH FL��WHUPLQRZR ü��GRNáDGQR ü��GRVW SQR ü��
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.LHURZQLN� MHGQRVWNL� SRZLQLHQ� ]DSHZQLü� PHFKDQL]P\� áDWZHJR� SU]HSá\ZX�LQIRUPDFML� ZHZQ WU]� MHGQRVWNL� ]DUyZQR� Z� NLHUXQNX� SLRQRZ\P� �Z� Gyá� L� Z� JyU VWUXNWXU\�RUJDQL]DF\MQHM�� MDN� L� SR]LRP\P�� 3UDFRZQLF\� SRZLQQL� PLHü� ]DSHZQLRQ PR OLZR üNRPXQLNDFML� ]� RVRE QD�Z\ V]\P� SR]LRPLH� ]DU] G]DQLD� QLH� W\ONR� SRSU]H]� EH]SR UHGQLHJR�SU]HáR RQHJR��.LHURZQLN� MHGQRVWNL�SRZLQLHQ�QD�ELH FR� LQIRUPRZDü�NLHURZQLNyZ�NRPyUHN�RUJDQL]DF\MQ\FK� R� VWDQLH� UHDOL]DFML� ]DGD � U\]\NDFK�� ZL NV]\FK� LQLFMDW\ZDFK� L� LQQ\FK�ZD QLHMV]\FK� ]GDU]HQLDFK�� 6\VWHP� NRPXQLNDFML� ZHZQ WU]QHM� SRZLQLHQ� JZDUDQWRZDü�� HND G\� SUDFRZQLN� UR]XPLH� FHOH� V\WHPX� NRQWUROL� ILQDQVRZHM�� VSRVyE� MHM� IXQNFMRQRZDQLD�� D�WDN H VZRM URO L RGSRZLHG]LDOQR ü Z�V\VWHPLH��3RZLQQ\�]RVWDü�]DSHZQLRQH�RWZDUWH�L�HIHNW\ZQH�NDQDá\�NRPXQLNDFML�]�SRGPLRWDPL�QD NWyUH� ZSá\Z� PD� G]LDáDOQR ü MHGQRVWNL� OXE� NWyUH� PDM ZSá\Z� QD� W G]LDáDOQR ü �QS��GRVWDZF\�� NRQWUDKHQFL�� HNVSHUFL�� MHGQRVWNL� QDG]RUXM FH� OXE� QDG]RURZDQH�� RUJDQ\� NRQWUROL���1DOH \ VW\PXORZDü�NRPXQLNDFM ] SRGPLRWDPL�]HZQ WU]Q\PL��JG\ PR H E\ü�RQD� UyGáHP�LQIRUPDFML� R� IXQNFMRQRZDQLX� V\VWHPX� NRQWUROL� ILQDQVRZHM�� 5yZQLH LQG\ZLGXDOQH� VNDUJL� L�ZQLRVNL�PRJ ZVND]\ZDü�QD�SUREOHP\�Z�IXQNFMRQRZDQLX�MHGQRVWNL����'��0HFKDQL]P\�V\VWHPX�NRQWUROL�ILQDQVRZHM�: 6WDQGDUGDFK� SU]HGVWDZLRQR� ]HVWDZLHQLH� SRGVWDZRZ\FK� PHFKDQL]PyZ�� NWyUH�SRZLQQ\� IXQNFMRQRZDü� Z� UDPDFK� V\VWHPX� NRQWUROL� ILQDQVRZHM�� QLHVWDQRZL FH� MHGQDN�Z\F]HUSXM FHJR�]ELRUX��6\VWHP�NRQWUROL� ILQDQVRZHM�SRZLQLHQ�E\ü�HODVW\F]Q\� L�GRVWRVRZDQ\�GR VSHF\ILF]Q\FK�SRWU]HE�MHGQRVWNL���'RNXPHQWDFMD� V\VWHPX� NRQWUROL� ILQDQVRZHM� SRZLQQD� E\ü� SURZDG]RQD� Z� IRUPLH�SLVHPQHM� L� REHMPRZDü� ZV]\VWNLH� SURFHGXU\�� LQVWUXNFMH�� Z\W\F]QH� NLHURZQLFWZD�� ]DNUHV\�RERZL ]NyZ� L� LQQH�GRNXPHQW\�]ZL ]DQH�]�NRQWURO ILQDQVRZ � 'RNXPHQWDFMD�SRZLQQD�E\ü�áDWZR�GRVW SQD�GOD�ZV]\VWNLFK�XSRZD QLRQ\FK�SUDFRZQLNyZ��NWyU\P� MHVW�RQD�QLH]E GQD�GR�Z\NRQ\ZDQLD�RERZL ]NyZ��'RNXPHQWDFMD�RSHUDFML� ILQDQVRZ\FK� L� JRVSRGDUF]\FK�� D� WDN H LQQ\FK�]QDF] F\FK�]GDU]H SRZLQQD� E\ü� NRPSOHWQD� L� U]HWHOQD� RUD]� SRZLQQD� XPR OLZLDü� SU]H OHG]HQLH� ND GHM�RSHUDFML�ILQDQVRZHM��JRVSRGDUF]HM�OXE�]GDU]HQLD�RG�VDPHJR�SRF] WNX��Z�WUDNFLH�LFK�WUZDQLD�L�SR ]DNR F]HQLX��2SHUDFMH�ILQDQVRZH�L�JRVSRGDUF]H�SRZLQQ\�E\ü�EH]]ZáRF]QLH�UHMHVWURZDQH��DE\�PRJá\�E\ü�SU]\GDWQH�GOD�NLHURZQLFWZD�Z�]DNUHVLH�F]\QQR FL�NRQWUROQ\FK�L�SRGHMPRZDQLD�GHF\]ML���=DWZLHUG]HQLH��DXWRU\]DFMD��RSHUDFML�ILQDQVRZ\FK�L�JRVSRGDUF]\FK�SU]H]�NLHURZQLND�MHGQRVWNL OXE�RVRE SU]H]�QLHJR�XSRZD QLRQ � MHVW�SRGVWDZRZ\P� URGNLHP�]DSHZQLHQLD�� HSU]HELHJ�RSHUDFML� ILQDQVRZ\FK�L�JRVSRGDUF]\FK�RUD]�Z\NRU]\VWDQLH�]DVREyZ�E G ]JRGQH�]�]DPLHU]HQLDPL� NLHURZQLFWZD�� 'RNRQDQLH� DXWRU\]DFML� RSHUDFML� ILQDQVRZHM� OXE� JRVSRGDUF]HM�R]QDF]D�Z\GDQLH�SROHFHQLD�UHDOL]DFML�WHM�RSHUDFML��QS��Z\SáDW\�JRWyZNL��GRNRQDQLD�SU]HOHZX��Z\GDQLD� URGND� WUZDáHJR��� 8SRZD QLHQLD� GR� GRNRQ\ZDQLD� DXWRU\]DFML� XG]LHORQH� SU]H]�NLHURZQLND�MHGQRVWNL�SRZLQQ\�]DZLHUDü�ZDUXQNL�L�]DNUHV�XSRZD QLHQLD�RUD]�E\ü�VSRU] G]RQH�Z IRUPLH� SLVHPQHM�� 5yZQLH SRV]F]HJyOQH� F]\QQR FL� ]ZL ]DQH� ]� UHDOL]DFM RSHUDFML�ILQDQVRZ\FK� OXE� JRVSRGDUF]\FK�SRZLQQ\�E\ü�Z\NRQ\ZDQH�Z\á F]QLH� SU]H]� RVRE\�GR� WHJR�XSRZD QLRQH���3RG]LDá�RERZL ]NyZ�MHVW�SRGVWDZRZ\P�QDU] G]LHP�Z�V\VWHPLH�NRQWUROL�ILQDQVRZHM��: FHOX� ]PQLHMV]HQLD� U\]\ND� Eá GX�� PDUQRWUDZVWZD� F]\� QLHSUDZLGáRZHJR� G]LDáDQLD� RUD]�U\]\ND�QLHZ\NU\FLD� WDNLFK�SUREOHPyZ��ND G RSHUDFM ILQDQVRZ OXE�JRVSRGDUF] SRZLQQ\�SURZDG]Lü� FR� QDMPQLHM� GZLH� RVRE\�� .LHURZQLN� MHGQRVWNL� SRZLQLHQ� VSRU] G]Lü� ]HVWDZLHQLH�RERZL ]NyZ�� NWyUH� Z� GDQHM� MHGQRVWFH� PXV] E\ü� UR]G]LHORQH� SRPL G]\� Uy Q\FK�SUDFRZQLNyZ�� ]� XZ]JO GQLHQLHP� RERZL ]NyZ� JáyZQHJR� NVL JRZHJR� MHGQRVWNL� VHNWRUD�ILQDQVyZ SXEOLF]Q\FK�RNUH ORQ\FK�Z�SU]HSLVDFK�SUDZD��:�SU]\SDGNX�PDá\FK� MHGQRVWHN��Z�NWyU\FK��]H�Z]JO GX�QD�PDá OLF]E SUDFRZQLNyZ��QLH� MHVW�PR OLZH�SHáQH�ZSURZDG]HQLH� WHM�
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]DVDG\��NLHURZQLN�SRZLQLHQ�]DSHZQLü�LQQH�PHFKDQL]P\�NRQWUROQH��QS��URWDFM SUDFRZQLNyZ��FLVá\�QDG]yU��NRQWURO H[�SRVW�OXE�RJUDQLF]\ü�GHOHJRZDQLH�XSUDZQLH GR�DXWRU\]DFML�RSHUDFML��1DG]yU� Z� ]DNUHVLH� UHDOL]DFML� ]DGD ]ZL ]DQ\FK� ]� NRQWURO ILQDQVRZ SRZLQLHQ�SROHJDü�PL G]\�LQQ\PL�QD��� MDVQ\P� NRPXQLNRZDQLX� SRGOHJá\P� SUDFRZQLNRP� ]DNUHVX� RERZL ]NyZ� L�RGSRZLHG]LDOQR FL��QD�SL PLH���� XG]LHODQLX�SRUDG�L�ZVND]yZHN�GRW\F] F\FK�Z\NRQ\ZDQHM�SU]H]�QLFK�SUDF\��� V\VWHPDW\F]Q\P�SU]HJO G]LH�Z\QLNyZ�SUDF\�Z�NRQLHF]Q\P�]DNUHVLH��� DNFHSWRZDQLX�L�]DWZLHUG]DQLX�GRNXPHQWyZ�Z�RNUH ORQ\FK�SU]\SDGNDFK��,QWHUZHQFMH� RVyE� XSRZD QLRQ\FK�� Z� W\P� RGVW SLHQLH� RG� XVWDORQ\FK� SURFHGXU�LQVWUXNFML� F]\�Z\W\F]Q\FK��PRJ E\ü� NRQLHF]QH�Z� QDG]Z\F]DMQ\FK� RNROLF]QR FLDFK� OXE�Z�SU]\SDGNX� ]DLVWQLHQLD� Z\M WNRZ\FK� ]GDU]H � :� SU]\SDGNX� ]DLVWQLHQLD� WDNLFK� LQWHUZHQFML��SRZLQQ\�E\ü�RQH�SRSUDZQLH�GRNXPHQWRZDQH�L�SU]HGVWDZLRQH�GR�]DWZLHUG]HQLD�NLHURZQLNRZL�MHGQRVWNL� OXE� RVRELH� XSRZD QLRQHM�� 3UDNW\F]QLH� Z� ND G\P� V\VWHPLH� NRQWUROL� ILQDQVRZHM�SRWU]HEQH�V SRVWDQRZLHQLD�GRW\F] FH�V\WXDFML�Z\M WNRZ\FK��SRQLHZD Z DGQ\P�V\VWHPLH�QLH PR QD SU]HZLG]LHü�ZV]\VWNLFK�PRJ F\FK�Z\VW SLü�RNROLF]QR FL���.LHURZQLN� MHGQRVWNL� SRZLQLHQ� ]DSHZQLü� RGSRZLHGQLH� PHFKDQL]P\� PDM FH� QD� FHOX�]DFKRZDQLH�FL JáR FL�RSHUDFML�Z�ND G\P�F]DVLH�L�RNROLF]QR FLDFK��QS��Z�SU]\SDGNX�]PLDQ\�V\VWHPX� LQIRUPDW\F]QHJR�� ZSURZDG]HQLD� QRZ\FK� SURFHGXU�� SU]HSURZDG]NL�� QLHREHFQR FL�SUDFRZQLND���2JUDQLF]HQLH� GRVW SX� GR� ]DVREyZ� ILQDQVRZ\FK�� PDWHULDOQ\FK� L� LQIRUPDF\MQ\FK�MHGQRVWNL ZSá\ZD� QD� ]PQLHMV]HQLH� U\]\ND� LFK� QLHXSRZD QLRQHJR� X \FLD� OXE� XWUDW\�� =DNUHV�RJUDQLF]H RUD]� VSRVyE� ]DEH]SLHF]HQLD� SRZLQLHQ� ]DOH Hü� RG� V]DFRZDQHJR� U\]\ND�QLHSUDZLGáRZR FL��1D�SU]\NáDG�RFKURQD�GRNXPHQWyZ� V]F]HJyOQLH� QDUD RQ\FK�QD� QDGX \FLD�PR H E\ü� UHDOL]RZDQD� SU]H]�� SU]HFKRZ\ZDQLH� Z� ]DPNQL W\P� VHMILH�� RSDWU\ZDQLH� ND GHJR�GRNXPHQWX QXPHUHP� HZLGHQF\MQ\P�� Z\]QDF]HQLH� RVyE� PDWHULDOQLH� RGSRZLHG]LDOQ\FK� ]D�F]HNL��3U]\�RNUH ODQLX�U\]\ND�]ZL ]DQHJR�]�SRV]F]HJyOQ\PL�URG]DMDPL�]DVREyZ��QDOH \ EUDü�SRG XZDJ P�LQ�� LFK� ZDUWR ü�� áDWZR ü WUDQVSRUWX�� PR OLZR ü ]DPLDQ\�� 3RZLQQ\� ]RVWDü�Z\]QDF]RQH�RVRE\�RGSRZLHG]LDOQH�]D�RFKURQ L ZáD FLZH�Z\NRU]\VWDQLH�]DVREyZ�MHGQRVWNL��: FHOX� ]PQLHMV]HQLD� U\]\ND� Eá GyZ�� RV]XVWZ�� ]áHJR� Z\NRU]\VWDQLD� OXE� QLHXSUDZQLRQHM�]DPLDQ\�� SRZLQQ\� E\ü� SURZDG]RQH� RNUHVRZH� SRUyZQDQLD� U]HF]\ZLVWHJR� VWDQX� ]DVREyZ� ]�HZLGHQFM SURZDG]RQ Z UHMHVWUDFK��&] VWRWOLZR ü SRUyZQDQLD�SRZLQQD�E\ü�RGSRZLHGQLD�GR�U\]\ND�]ZL ]DQHJR�]�GDQ JUXS ]DVREyZ���(��2FHQD�L�DXG\W�ZHZQ WU]Q\��6WDQGDUG\� GRW\F] FH� RFHQ\� L� DXG\WX� ZHZQ WU]QHJR� SU]\M WHJR� V\VWHPX� NRQWUROL�ILQDQVRZHM ZSURZDG]DM ]DVDG ELH FHJR� PRQLWRURZDQLD� VNXWHF]QR FL� V\VWHPX� NRQWUROL�ILQDQVRZHM SU]H]�NLHURZQLND�MHGQRVWNL�RUD]�QLH]DOH QHM�L�RELHNW\ZQHM�RFHQ\�V\VWHPX�OXE�MHJR�SRV]F]HJyOQ\FK�HOHPHQWyZ�SU]H]�DXG\WRUD�ZHZQ WU]QHJR���2FHQD��PRQLWRULQJ��V\VWHPX�NRQWUROL�ILQDQVRZHM�SURZDG]RQ\�MHVW�Z�WRNX�RSHUDFML��6NáDGDM VL QD UHJXODUQH� F]\QQR FL� ]DU] GF]H� L� QDG]RUF]H� NLHURZQLND� MHGQRVWNL� RUD]� LQQH�G]LDáDQLD�SRGHMPRZDQH�SU]H]�SUDFRZQLNyZ�SU]\�Z\NRQ\ZDQLX�LFK�RERZL ]NyZ��0RQLWRULQJ�SRZLQLHQ�]DSHZQLü�WDN H�� H ]LGHQW\ILNRZDQH�SUREOHP\�V QD�ELH FR�UR]ZL ]\ZDQH���2VREQH� RFHQ\� GRNRQ\ZDQH� SU]H]� DXG\WRUD� ZHZQ WU]QHJR� Z� GURG]H� DXG\WX�ZHZQ WU]QHJR� SRZLQQ\� E\ü� ]Uy QLFRZDQH� SRG� Z]JO GHP� ]DNUHVX� L� F] VWRWOLZR FL� Z�]DOH QR FL�RG�LVWRWQR FL�U\]\ND�RUD]�LVWRWQR FL�GDQHJR�HOHPHQWX�V\VWHPX�NRQWUROL�ILQDQVRZHM�Z UHGXNRZDQLX�WHJR�U\]\ND��0HFKDQL]P\�NRQWUROQH�GRW\F] FH�QDMZD QLHMV]\FK�JUXS�U\]\ND�L�WH� NWyUH�V QDMEDUG]LHM� LVWRWQH�GOD�REQL HQLD�SR]LRPX�GDQHJR�U\]\ND�SRZLQQ\�E\ü�RFHQLDQH�F] FLHM��


