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:� DUW\NXOH� SU]HGVWDZLRQR� RSLV� V\VWHPX� PRQLWRURZDQLD� WHPSHUDWXU\
L ZLOJRWQR�FL� Z� Z
]áDFK� VLHFL� NRPSXWHURZHM�� 2SLVDQ\� ]RVWDá� V\VWHP
XUXFKRPLRQ\�Z�=LHORQRJyUVNLHM�0LHMVNLHM�6LHFL�.RPSXWHURZHM�=LHO0$1��NWyU\
Z\NRU]\VWXMH�PLHUQLNL�635�(�L�FKDUDNWHU\]XMH�VL
 W\P��*H�GDQH�SRPLDURZH
GRVW
SQH�V� Z�,QWHUQHFLH�SRSU]H]�VWDQGDUGRZ� SU]HJO�GDUN
 VWURQ�:::�

�� :67	3
3U]HáRP� ;;� L� ;;,� ZLHNX� MHVW� RNUHVHP� JZDáWRZQHJR� UR]ZRMX� WHFKQRORJLL

WHOHNRPXQLNDF\MQ\FK�� :� *\FLX� F]áRZLHND� FRUD]� ZL
NV]� URO
 RGJU\ZD� LQIRUPDFMD
R RWDF]DM�F\P� JR� �ZLHFLH�� DOH� UyZQLH* ]DSHZQLHQLH� RGSRZLHGQLFK� ZDUXQNyZ
IXQNFMRQRZDQLD��3UH]HQWRZDQ\�V\VWHP�VSHáQLD�ZD*Q� URO
 Z�NRQWUROL�SDUDPHWUyZ��URGRZLVND
WDNLFK�MDN�WHPSHUDWXUD�L�ZLOJRWQR�ü��NWyUH�V� LVWRWQH�]�SXQNWX�ZLG]HQLD�ZDUXQNyZ�SUDF\�OXG]L
Z� RELHNWDFK� SU]HP\VáRZ\FK�� PLHV]NDOQ\FK� L� ELXURZ\FK�� DOH� UyZQLH* SUDF\� XU]�G]H��
D Z V]F]HJyOQR�FL�]áR*RQ\FK�V\VWHPyZ�LQIRUPDW\F]Q\FK��3U]\NáDGHP�WDNLP�PRJ� E\ü�Z
]á\VLHFL� NRPSXWHURZ\FK� ]� GX*�� OLF]E� ]áR*RQ\FK� XU]�G]H� WHOHNRPXQLNDF\MQ\�� NWyUH� PXV]�PLHü� ]DSHZQLRQH� RSW\PDOQH� ZDUXQNL� SUDF\�� D� Z� V]F]HJyOQR�FL� RGSRZLHGQL� WHPSHUDWXU

L ZLOJRWQR�ü��DE\�PRJá\�G]LDáDü�QLH]DZRGQLH��)XQNFMRQXM�FD�Z�=LHORQHM�*yU]H�=LHORQRJyUVND
0LHMVND�6LHü�.RPSXWHURZD�=LHO0$1��NWyUD�]DSHZQLD�GRVW
S�GR ,QWHUQHWX��PL
G]\�LQQ\PL��GOD
�URGRZLVND�QDXNRZHJR�L�EDGDZF]HJR�=LHORQHM�*yU\�W]Q��GOD�8QLZHUV\WHWX�=LHORQRJyUVNLHJR
L 2�URGND� %DGDZF]R�5R]ZRMRZHJR�0HWURORJLL� (OHNWU\F]QHM�0(752/� SRVLDGD� NLOND� Z
]áyZGRVW
SRZ\FK� VLHFL� QD� WHUHQLH� 8QLZHUV\WHWX� L� 2%50(�� NWyUH� Z\PDJDM� VWDáHM� NRQWUROL
WHPSHUDWXU\� L� ZLOJRWQR�FL�� $NWXDOQLH� PRQLWRURZDQ\FK� MHVW� RVLHP� Z
]áyZ� VLHFL� =LHO0$1� QD
WHUHQLH�=LHORQHM�*yU\��NWyUH�]QDMGXM� VL
 Z�JáyZQ\FK�.DPSXVDFK�8QLZHUV\WHWX��7HFKQRORJLH
LQWHUQHWRZH�IXQNFMRQXM�FH�Z RWDF]DM�FHM�QDV�U]HF]\ZLVWR�FL�V� Z\NRU]\VW\ZDQH�GR�FRUD]�WR
QRZ\FK� ]DVWRVRZD��� -HGQ\P� ]� WDNL� ]DVWRVRZD� MHVW� SU]HQRV]HQLH� LQIRUPDFML� SRPLDURZHM�
: UDPDFK�MHGQHM�VLHFL��MHGQHJR�PHGLXP�NRPXQLNDF\MQHJR��PRJ� IXQNFMRQRZDü�Uy*QHJR�W\SX
XVáXJL�� QS�� WDNLH� MDN� SU]HV\áDQLH� GDQ\FK� SRPLDURZ\FK� Z� VLHFL� ,QWHUQHW��:� SU]HGVWDZLRQ\P
DUW\NXOH� VNRQFHQWURZDQR� VL
 W\ONR� QD� SU]HV\áDQLX� GDQ\FK� GRW\F]�F\FK� WHPSHUDWXU\
L ZLOJRWQR�FL�� DOH� QLF� QLH� VWRL� QD� SU]HV]NRG]LH�� DE\�PR*QD� E\áR� ]ELHUDü� L� SU]HWZDU]Dü� LQQHZLHONR�FL�WDNLH�MDN�QS��SDUDPHWU\�VLHFL�HOHNWU\F]QHM��SDUDPHWU\�SU]HSá\ZX�PHGLyZ�WDNLFK�MDN
ZRGD��JD]�LWS�
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:�2�URGNX�%DGDZF]R�±�5R]ZRMRZ\P�0HWURORJLL�(OHNWU\F]QHM�0(752/�Z�=LHORQHM�*yU]H

SURGXNRZDQD�MHVW�DSDUDWXUD�NRQWUROQR�SRPLDURZD��D�PL
G]\�LQQ\PL��XU]�G]HQLD�SRPLDURZR�
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VWHUXM�FH� WDNLH� MDN� 635�� L� 635�(�� NWyUH� PRJ� MHGQRF]H�QLH� SHáQLü� IXQNFM
 PLHUQLND
L� VWHURZQLND� GR� SRPLDUX� L� UHJXODFML� WHPSHUDWXU\� L� ZLOJRWQR�FL�� 6WHURZQLNL� 635�� E\á\� SU]H]
RVWDWQLH� GZD� ODWD� Z\NRU]\VW\ZDQH� GR� EXGRZ\� V\VWHPX� PRQLWRURZDQLD� Z
]áyZ� VLHFL
NRPSXWHURZHM� 8QLZHUV\WHWX�� DOH� Z� RVWDWQLP� RNUHVLH� ]RVWDá\� ]DVW�SLRQH� SU]H]� VWHURZQLNL635�(�]�PRGXáHP�EUDP\�LQWHUQHWRZHM�
�����6WHURZQLN�635�

6WHURZQLN� SRPLDURZR�UHJXODF\MQ\� 635�� SURGXNRZDQ\� SU]H]� 2�URGHN� %DGDZF]R�
5R]ZRMRZ\� 0HWURORJLL� (OHNWU\F]QHM� 0(752/� MHVW� SU]H]QDF]RQ\� GR� SRPLDUX� WHPSHUDWXU\
L ZLOJRWQR�FL�� ]D� SRPRF� VRQG\� 67:��� NWyUD� ZFKRG]L� Z� VNáDG� GRVWDUF]RQHJR� SU]H]
SURGXFHQWD� NRPSOHWX�� 'RGDWNRZ� IXQNFM� V\VWHPX� MHVW� UHJXODFMD� WHPSHUDWXU\� ]D� SRPRF�
FKáRGQLF\��6WHURZQLN�MHVW�Z\SRVD*RQ\�Z�LQWHUIHMV�NRPXQLNDF\MQ\�56���&��]D�SR�UHGQLFWZHPNWyUHJR�GDQH�SRPLDURZH�PRJ� E\ü�SU]HV\áDQH�GR�LQQ\FK�XU]�G]H��

:FKRG]�FD�Z� VNáDG� ]HVWDZX� VRQGD�67:�� ]DZLHUD�Z� VRELH� WHUPRUH]\VWDQF\MQ\� F]XMQLN
WHPSHUDWXU\� L�SRMHPQR�FLRZ\�F]XMQLN�ZLOJRWQR�FL��8PR*OLZLD�RQ�SU]HSURZDG]HQLH�SRPLDUyZ
Z� ]DNUHVLH� WHPSHUDWXU� RG� ±��q&� GR� ��q&� RUD]� RG� �� GR� ���� VW
*HQLD� SDU\� ZRGQHM
Z�SRZLHWU]X�EH]�NRQGHQVDFML�

6WHURZQLN�635��PR*H�SUDFRZDü�DXWRQRPLF]QLH�
�����6WHURZQLN�635�(

:� Z\QLNX� SUDF� EDGDZF]R�UR]ZRMRZ\FK� SURZDG]RQ\FK� Z� 2�URGNX�� Z� ����� URNX
RSUDFRZDQ\� L� ZGUR*RQ\� ]RVWDá� GR� SURGXNFML� QRZ\� VWHURZQLN� SRPLDURZR�UHJXODF\MQ\�635��
NWyU\� R]QDF]RQ\� ]RVWDá� MDNR� VWHURZQLN� 635�(�� 6WHURZQLN� SRPLDURZR�UHJXODF\MQ\� 635�(
SRVLDGD�ZV]\VWNLH�IXQNFMH�MDNLH�SRVLDGDá�MHJR�SRSU]HGQLN�±�VWHURZQLN�635���3RQDGWR�]RVWDá
UR]EXGRZDQ\�R�LQWHUIHMV�GR�VLHFL�(WKHUQHW�,QWHUQHW��8U]�G]HQLH�]RVWDáR�Z\SRVD*RQH�Z�PRGXá
EUDP\� LQWHUQHWRZHM� 7,1,� ILUP\� 'DOODV� 6HPLFRQGXFWRUV�� %UDPD� SRVLDGD� LQWHUIHMV� GR� VLHFL
(WKHUQHW�,QWHUQHW� RUD]� LQWHUIHMV� 56���� FR� SR]ZDOD� QD� VWZRU]HQLH� PRVWX� SRPL
G]\VWHURZQLNLHP� L� VLHFL� ,QWHUQHW�� %UDPD� LQWHUQHWRZD� 7,1,� MHVW� SURJUDPRZDOQD�� 3U]\� X*\FLXM
]\ND�-DYD��SR]ZDOD�QD�Z\JRGQH� L�HIHNW\ZQH�]DSURJUDPRZDQLH�EUDP\�GR�]DGDQHJR�FHOX�
RUD]�QD�EH]SUREOHPRZ� NRPXQLNDFM
 ]�ZáD�FLZLH�ND*G� SODWIRUP� VSU]
WRZR�SURJUDPRZ�SRSU]H]�DSSOHW�F]\OL�DSOLNDFMH�M
]\ND�-DY\�XUXFKDPLDQ� ]�SR]LRPX�SU]HJO�GDUNL�LQWHUQHWRZHM�

:� FHOX� RSURJUDPRZDQLD� EUDP\� LQWHUQHWRZHM� NRQLHF]QH� E\áR� VWZRU]HQLH� NLONX� W\SyZ
DSOLNDFML��3LHUZV]D�� WR� DXWRQRPLF]QD�DSOLNDFMD� G]LDáDM�FD�Z�PRGXOH�7,1,�� NWyUD� NRPXQLNXMH
VL
 ]� 635�� SRSU]H]� SRUW� V]HUHJRZ\�� SRELHUD� Z\QLNL� SRPLDUyZ� L� JHQHUXMH� SURVW� VWURQ

:::� ]� Z\QLNDPL�� :\PDJDQLD� GRW\F]�FH� VWDFML� PRQLWRUXM�FHM�� NRPSXWHUD� NOLHQWD�
VSURZDG]DM� VL
 MHG\QLH�GR�SRVLDGDQLD�]DLQVWDORZDQHM�Z�V\VWHPLH�SU]HJO�GDUNL�VWURQ�:::�
:� FKZLOL� REHFQHM� ZV]\VWNLH� V\VWHP\� RSHUDF\MQH� SRVLDGDM� WR� RSURJUDPRZDQLH
Z VWDQGDUGRZHM� NRQILJXUDFML�� 1LH� MHVW� ZL
F� NRQLHF]QH� LQVWDORZDQLH� GRGDWNRZHJR
RSURJUDPRZDQLD��FR�QDOH*\�GR�]DOHW�SUH]HQWRZDQHJR�V\VWHPX��:DG� UR]ZL�]DQLD�MHVW�WR��*H
SR]ZDOD� QD� REVHUZRZDQLH� MHG\QLH� DNWXDOQ\FK� RGF]\WyZ�� QLH� GDMH�PR*OLZR�FL� JHQHURZDQLDZ\NUHVyZ� F]\� UDSRUWyZ� ]� SRSU]HGQLPL� RGF]\WDPL�� =H� Z]JO
GX� QD� RJUDQLF]RQH�PR*OLZR�FL
IXQNFMRQDOQH� WDNLHJR� UR]ZL�]DQLD� XWZRU]RQD� ]RVWDáD� ZHUVMD� RSURJUDPRZDQLD�� NWyUD� GR
ZL]XDOL]DFML� RG� VWURQ\� NRPSXWHUD� Z\NRU]\VWXMH� DSOHW� -DY\� F]\OL� DSOLNDFM
 XUXFKDPLDQ�] SR]LRPX� SU]HJO�GDUNL� LQWHUQHWRZHM�� 'R� G]LDáDQLD� Z\PDJDQD� MHVW� REHFQR�ü� LQWHUSUHWHUD
-DYD�Z�V\VWHPLH��2SURJUDPRZDQLH�Z� WHM�ZHUVML� VNáDGD�VL
 ]�DSOLNDFML� G]LDáDM�FHM�Z�PRGXOH
7,1,�� RUD]� ]� DSOHWX�� NWyU\� UyZQLH* ]QDMGXMH� VL
 Z� SDPL
FL� 7,1,� L� JG\� X*\WNRZQLN� SRGDMH
Z SU]HJO�GDUFH�LQWHUQHWRZHM�DGUHV�XU]�G]HQLD�WR�DSOLNDFMD�G]LDáDM�FD�Z�PRGXOH�7,1,�Z\V\áD
SRSU]H]� VLHü� NRG� DSSOHWX�� NWyU\� XUXFKDPLD� VL
 ]� SR]LRPX� SU]HJO�GDUNL�:::�NRPSXWHUD�
3R XUXFKRPLHQLX� DSOHW� á�F]\� VL
 SRSU]H]� VLHü� ]� DSOLNDFM� G]LDáDM�FD� Z� PRGXOH� 7,1,�� 7D
ZHUVMD� RSURJUDPRZDQLD� PD� ]GHF\GRZDQLH� ZL
NV]H� PR*OLZR�FL�� JG\* SR]ZDOD� RSUyF]
PRQLWRURZDQLD� REHFQ\FK� RGF]\WyZ� QD� XVWDZLDQLH� SURJyZ� DODUPRZ\FK� RUD]� JHQHURZDQLH
KLVWRULL� RGF]\WyZ� WDN� Z� SRVWDFL� WHNVWRZHM� MDN� L� JUDILF]QHM� �Z\NUHV\��� :\JO�G� LQWHUIHMVXSURJUDPX�]RVWDá�SU]HGVWDZLRQ\�QD�U\VXQNX�QU���
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5\VXQHN����,QWHUIHMV�JUDILF]Q\�SURJUDPX�PRQLWRURZDQLD�V\VWHPX�SRPLDURZHJR�635�
8UXFKRPLHQLH�DSOLNDFML�VSURZDG]D�VL
 GR�ZSLVDQLD�DGUHVX�,3�XU]�G]HQLD�Z�SU]HJO�GDUFH

VWURQ� :::�� -H�OL� Z� V\VWHPLH� MHVW� ]DLQVWDORZDQ\� LQWHUSUHWHU� M
]\ND� -DYD� WR� DSOLNDFMDXUXFKRPL� VL
 Z� RNLHQNX� SU]HJO�GDUNL�� :� SU]\SDGNX� EUDNX� Z� V\VWHPLH� LQWHUSUHWHUD� -DYD
QDOH*\� SREUDü� L� ]DLQVWDORZDü� RGSRZLHGQL� GOD� GDQHJR� V\VWHPX� ZHUVM
 LQWHUSUHWHUD
�Z QLHNWyU\FK� SU]\SDGNDFK� SURFHV� WHQ� MHVW� ]DXWRPDW\]RZDQ\� L� Z\NRQ\ZDQ\� SU]H]
SU]HJO�GDUN
 LQWHUQHWRZ���

3R� XUXFKRPLHQLX� DSOLNDFML�� ]DF]\QD� VL
 RQD� NRPXQLNRZDü� SRSU]H]� VLHü� NRPSXWHURZ�] DSOLNDFM� G]LDáDM�F� Z� PRGXOH� 7,1,� L� UR]SRF]\QD� VL
 SURFHV� ]ELHUDQLD� GDQ\FK�� 2GF]\W
WHPSHUDWXU\� L� ZLOJRWQR�FL� RGE\ZD� VL
 ]� F]
VWRWOLZR�FL� �� SUyENL� QD� VHNXQG
�� ]DUyZQR� GODWHPSHUDWXU\�MDN�L�ZLOJRWQR�FL��5yZQLH* UDSRUW�WZRU]RQ\�MHVW�]�WDN� F]
VWRWOLZR�FL��8*\WNRZQLN�PR*H� ZSá\ZDü� QD� SR]LRP\� SURJyZ� DODUPRZ\FK�� RUD]� QD� ]DNUHV� Z\NUHVyZ
Z�G]LHG]LQLH�ZDUWR�FL�� RGG]LHOQLH� GOD�Z\NUHVX� WHPSHUDWXU\� L� ZLOJRWQR�FL�� 3R�ZSURZDG]HQLXZDUWR�FL�Z�SRODFK�WDN�]DNUHVX�F]\�SURJyZ�]DWZLHUG]DQH�V� RQH�NODZLV]HP�³XVWDZ´�

�� ,17(51(72:<�6<67(0�320,$58�,�:,=8$/,=$&-,

�����=DáR*HQLD�V\VWHPX
:� ]ZL�]NX� ]� ZSURZDG]HQLHP� SU]H]� 2�URGHN� %DGDZF]R�5R]ZRMRZ\� 0HWURORJLL

(OHNWU\F]QHM�Ä0(752/´�GR�SURGXNFML�XQRZRF]H�QLRQHM�±�UR]EXGRZDQHM�R�EUDP
 LQWHUQHWRZ�ZHUVML� VWHURZQLND�SRG�QD]Z� 635�(�SRZVWDá�SURMHNW� >�@�PRGHUQL]DFML� V\VWHPX�PRQLWRULQJX
WHPSHUDWXU\� L� ZLOJRWQR�FL� IXQNFMRQXM�FHJR� Z� Z
]áDFK� =LHORQRJyUVNLHM� 0LHMVNLHM� 6LHFL
.RPSXWHURZHM� Ä=LHO0$1´� L�8F]HOQLDQHM�6LHFL�.RPSXWHURZHM�8QLZHUV\WHWX�=LHORQRJyUVNLHJR�
5R]PLHV]F]HQLH�VWHURZQLNyZ�635�(�Z�Z
]áDFK�=06.�=LHO0$1�SU]HGVWDZLRQR�QD�U\VXQNX
QU���

:GUR*RQ\� 6\VWHP� 0RQLWRURZDQLD� 0LNURNOLPDWX 600� SRELHUD�� ZL]XDOL]XMH� L� DUFKLZL]XMH
SRPLDU\� XGRVW
SQLRQH�SU]H]� ]QDMGXM�FH� VL
 Z� Uy*Q\FK� ORNDOL]DFMDFK� VWHURZQLNL�635�(� OXEVWHURZQLNL� 635�� ]� VHUZHUDPL� SRPLDURZ\PL�� 6\VWHP� ZVSyáSUDFXMH� UyZQLH* ]� LQQ\PL
XU]�G]HQLDPL� �QS�� EUDPD� LQWHUQHWRZD� 1%���� L� V\VWHPDPL� SRPLDURZ\PL� XGRVW
SQLDM�F\PL
GDQH�]D�SRPRF� SURWRNRáX�+773�
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5\VXQHN����6FKHPDW�RJyOQ\�VWUXNWXU\�VLHFL�=06.�=LHO0$1�]�ORNDOL]DFM� VWHURZQLNyZ�635�(

6FKHPDW�LGHRZ\�V\VWHPX�600�SU]HGVWDZLRQR�QD�U\VXQNX�QU���

5\VXQHN����6FKHPDW�LGHRZ\�G]LDáDQLD�6\VWHPX�0RQLWRURZDQLD�0LNURNOLPDWX
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6\VWHP� WHQ� Z� VWRVXQNX� GR� V\VWHPX� RSLVDQHJR� Z� DUW\NXOH� >�@� QD� 9,� 6\PSR]MXP� GDMH
PR*OLZR�ü�Z\NRU]\VWDQLD�GR�PRQLWRURZDQLD�Z
]áyZ�WDN�VWHURZQLNyZ�635��MDNL�L�635�(�

&HQWUDOQ\P� HOHPHQWHP� 600� MHVW� ED]D� GDQ\FK� 0\64/�� NWyUD� SU]HFKRZXMH� GDQH
GRW\F]�FH�
x ELH*�F\FK�L�DUFKLZDOQ\FK�SRPLDUyZ�
x X*\WNRZQLNyZ�L�LFK�XSUDZQLH��
x XU]�G]H� SUDFXM�F\FK�Z�V\VWHPLH�
x SDUDPHWUyZ�DODUPRZ\FK�SRPLDUyZ�

6\VWHP� 0RQLWRURZDQLD� 0LNURNOLPDWX� MHVW� SRG]LHORQ\� QD� GZLH� F]
�FL�� F]
�üRGSRZLHG]LDOQ� ]D� SRELHUDQLH� SRPLDUyZ� ]� RGSRZLHGQLFK� PLHUQLNyZ�� SU]HWZDU]DQLH� LFK
L XPLHV]F]DQLH�Z ED]LH�GDQ\FK�RUD]�Z\V\áDQLH�DODUPyZ�Z�SU]\SDGNX�SU]HNURF]HQLD�VWDQyZ
DODUPRZ\FK�� F]
�ü� ZL]XDOL]XM�F� SRPLDU\� SU]HFKRZ\ZDQH� Z� ED]LH� GDQ\FK� RUD]
XPR*OLZLDM�F� ]DU]�G]DQLH� XU]�G]HQLDPL� L� X*\WNRZQLNDPL� Zá�F]RQ\PL� GR� V\VWHPX�� 2ELH
DSOLNDFMH�NRU]\VWDM� ]�WHM�VDPHM�ED]\�GDQ\FK�
���� $SOLNDFMD�RGF]\WX�L�SU]HWZDU]DQLD�SRPLDUyZ

7D� F]
�ü� 6\VWHPX� 0RQLWRURZDQLD� 0LNURNOLPDWX� VNáDGD� VL
 ]� GZyFK� PRGXáyZ�� 0RGXá
SLHUZV]\� WR� ZáD�FLZD� DSOLNDFMD�� NWyUD� SRELHUD� GDQH� SRPLDURZH� ]� XU]�G]H��� SU]HWZDU]D� MHL�]DSLVXMH�Z�ED]LH�GDQ\FK��'UXJL�PRGXá�WR�DSOLNDFMD�SRPRFQLF]D��NWyUD�SU]HSLVXMH�DUFKLZDOQH
SRPLDU\�GR�LQQHM�WDEHOL�L�XVXZD�MH��2ELH�F]
�FL�]RVWDá\�QDSLVDQH�Z�M
]\NX�3HUO�&]
�ü� RGSRZLDGDM�FD� ]D� SRELHUDQLH� L� SU]HWZDU]DQLH� SRPLDUyZ� MHVW� Z\NRQ\ZDQD
F\NOLF]QLH��$SOLNDFMD�Z�SLHUZV]HM�NROHMQR�FL�SRELHUD�OLVW
 DNW\ZQ\FK�XU]�G]H� ]�ED]\�GDQ\FK�
3RELHUDQH� V� SU]HGH� ZV]\VWNLP� GDQH� SRWU]HEQH� GR� GDOV]HM� LGHQW\ILNDFML� XU]�G]HQLD
Z V\VWHPLH� L� Z� VLHFL� WDNLH� MDN�� QXPHU� XU]�G]HQLD�� DGUHV� ,3�� QD]ZD� SOLNX�� 1DVW
SQLH� GODND*GHJR� XU]�G]HQLD� SRELHUDQH� V� ZDUWR�FL� VWDQyZ� DODUPRZ\FK� GOD� SRV]F]HJyOQ\FK
SRPLDUyZ��.ROHMQ\P�NURNLHP� MHVW�SREUDQLH� LQIRUPDFML�R�RVWDWQLP�SRPLDU]H� MDNL�]QDMGXMH�VL

Z ED]LH�GDQ\FK�GOD�GDQHJR�XU]�G]HQLD��:�W\P�PRPHQFLH�DSOLNDFMD�á�F]\�VL
 ]�XU]�G]HQLDPL
SU]\� SRPRF\� SURWRNRáX� +773� L� SRELHUD� RGSRZLHGQLH� SOLNL� ]� SRPLDUDPL�� .LHG\� SOLN� MHVW� MX*
SREUDQ\� ]� XU]�G]HQLD� SURJUDP� ]DF]\QD� MHJR� SU]HWZDU]DQLH�� 3U]HWZDU]DQH� V� NROHMQR
ZV]\VWNLH� ZLHUV]H� ]DZLHUDM�FH� SRPLDU\�� :� SLHUZV]HM� NROHMQR�FL� VSUDZG]DQ\� MHVW� IRUPDW
ZLHUV]D�� -H*HOL� RGSRZLDGD� RQ� ]DáR*HQLRP� ±� ND*G\� ZLHUV]� SRZLQLHQ� ]DZLHUDü� WU]\� ZDUWR�FL
RGG]LHODQH� WDEXODWRUDPL�� GDWD� L� F]DV�� SRPLDU� WHPSHUDWXU� L� SRPLDU� ZLOJRWQR�FL� ±� SURJUDPSRUyZQXMH� GDW
 SRPLDUX� ]� GDW� RVWDWQLHJR� SRPLDUX� ]QDMGXM�FHJR� VL
 Z� ED]LH� GOD� GDQHJR
XU]�G]HQLD��:�SU]\SDGNX�JG\�GDWD�SRPLDUX�MHVW�Sy(QLHMV]D�SRPLDU\�]RVWDM� GRGDQH�GR�ED]\
GDQ\FK��:�SU]\SDGNX�JG\�Z�ED]LH�LVWQLHM� VWDQ\�DODUPRZH�SU]\SLVDQH�GR�GDQHJR�XU]�G]HQLDL� SRPLDUX� ZyZF]DV� SR� GRGDQLX� GR� ED]\� SRPLDU� ]RVWDMH� GRGDWNRZR� SRUyZQDQ\
]�ZDUWR�FLDPL� VWDQyZ�DODUPRZ\FK�� -H*HOL�ZDUWR�ü�NWyUHJR� ]H�VWDQyZ�DODUPRZ\FK� ]RVWDáD
SU]HNURF]RQD�SURJUDP�]DSDPL
WXMH�WHQ�IDNW��3R�SREUDQLX�L�SU]HWZRU]HQLX�SOLNyZ�]�ZV]\VWNLFK
XU]�G]H� SURJUDP� SU]\VW
SXMH� GR� SU]\JRWRZ\ZDQLD� ZLDGRPR�FL� R� SU]HNURF]RQ\FK
ZDUWR�FLDFK� VWDQyZ� DODUPRZ\FK�� 3URJUDP� SRELHUD� ]� ED]\� GDQ\FK� LQIRUPDFMH� QD� WHPDW
X*\WNRZQLNyZ��GR�NWyU\FK�V� SU]\SRU]�GNRZDQH�XU]�G]HQLD��]�NWyU\FK�SRPLDU\�SU]HNURF]\á\
ZDUWR�FL� VWDQyZ� DODUPRZ\FK�� 1DVW
SQLH� GOD� ND*GHJR� X*\WNRZQLND� IRUPDWRZDQD� MHVW
ZLDGRPR�ü� ]DZLHUDM�FD� ZV]\VWNLH� DODUP\� ]� ZV]\VWNLFK� XU]�G]H��� 3R� SU]\JRWRZDQLX
ZV]\VWNLFK�ZLDGRPR�FL�SURJUDP�UR]V\áD�MH�GR�DGUHVDWyZ��:�W\P�PRPHQFLH�SURJUDP�NR�F]\G]LDáDQLH�

'UXJL� SURJUDP� ±� DUFKLZL]XM�F\� SRPLDU\� ±� UyZQLH* PR*H� E\ü� Z\NRQ\ZDQ\� F\NOLF]QLH�
=DáR*RQR��*H�DUFKLZL]DFMD�SRPLDUyZ�±�SU]HQRV]HQLH�SRPLDUyZ�DUFKLZDOQ\FK�GR� LQQHM� WDEHOL
L� XVXZDQLH� LFK� ±� E
G]LH� Z\NRQ\ZDQD� DXWRPDW\F]QLH�� UD]� Z� FL�JX� GRE\� ZH� ZF]HVQ\FK
JRG]LQDFK� UDQQ\FK�� $UFKLZL]RZDQLH� GDQ\FK� PD� QD� FHOX� XWU]\P\ZDQLH� Z� WDEHODFK
RSHUDF\MQ\FK�MDN�QDMPQLHMV]HM�LOR�FL�SRPLDUyZ��=DSHZQL�WR��VWRVXQNRZR�NUyWNL�F]DV�RSHUDFML
SU]HV]XNLZDQLD� ED]\� GDQ\FK� FR� PD� GX*H� ]QDF]HQLH� SU]\� JHQHURZDQLX� Z\NUHVyZ� F]\VSUDZG]DQLX� RVWDWQLFK� SRPLDUyZ� SRGF]DV� RSHUDFML� SU]HWZDU]DQLD� SREUDQ\FK� SRPLDUyZ�
=DáR*RQR�� *H� V\VWHP� ZL]XDOL]DFML� E
G]LH� JHQHURZDá� Z\NUHV\� WHPSHUDWXU\� L� ZLOJRWQR�FL
PDNV\PDOQLH� ��� RVWDWQLFK� SRPLDUyZ� FR� JRG]LQ
��:� ]ZL�]NX� ]� W\P� SURJUDP�DUFKLZL]XM�F\
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VSUDZG]D� MDNL� MHVW� RVWDWQL� SRPLDU� VSHáQLDM�F\� SRZ\*V]\� ZDUXQHN� GOD� ND*GHJR� XU]�G]HQLD�QDVW
SQLH� SU]HQRVL� ZV]\VWNLH� SRPLDU\� ]� GDW� ZF]H�QLHMV]� GR� WDEHOL� ]� SRPLDUDPL
DUFKLZDOQ\PL�L�SR�SU]HQLHVLHQLX�ZV]\VWNLFK�XVXZD�MH�]�WDEHOL�SURGXNF\MQHM�
���� 6WUXNWXUD�DSOLNDFML�]DU]�G]DQLD�L�ZL]XDOL]DFML

'R�Z\NRQDQLD�WHM�F]
�FL�V\VWHPX�MDNR�SODWIRUP\�SURJUDPRZHM�X*\WR�M
]\NyZ�+70/�L�3+3�
$SOLNDFMD�]DU]�G]DQLD�L�ZL]XDOL]DFML�]RVWDáD�XPLHV]F]RQD�QD�VHUZHU]H�+773��$SDFKH��L� MHVW
GRVW
SQD�MDNR�VHUZLV�:::�

3R� ZSLVDQLX� RGSRZLHGQLHJR� DGUHVX� Z� SU]HJO�GDUFH� LQWHUQHWRZHM� SRMDZLD� VL
 RNQR
ORJRZDQLD�GR�DSOLNDFML��NWyUH�SU]HGVWDZLRQR�QD�U\VXQNX�QU���

5\VXQHN����2NQR�Ä/RJRZDQLH´�±�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX
:� FHOX� RWU]\PDQLD� QD]Z\� X*\WNRZQLND� L� KDVáD� QDOH*\� ]JáRVLü� VL
 GR� DGPLQLVWUDWRUD

DSOLNDFML�� 3R� ZSLVDQLX� QD]Z\� X*\WNRZQLND� L� KDVáD� V\VWHP� DXWRU\]XMH� X*\WNRZQLND�L Z ]DOH*QR�FL� RG� SU]\]QDQ\FK� PX� XSUDZQLH��� Z\�ZLHWOD� RGSRZLHGQLH� PHQX�� 2G� WHM� SRU\
Z OHZHM� F]
�FL� HNUDQX� SU]H]� FDá\� F]DV� E
G]LH� Z\�ZLHWODQD� QD]ZD� ]DUHMHVWURZDQHJR
X*\WNRZQLND�L�GRVW
SQH�GOD�QLHJR�PHQX�

8*\WNRZQLN� EH]� SUDZ� DGPLQLVWUDF\MQ\FK� PD� PR*OLZR�ü� SU]HJO�GDQLD� Z\NUHVyZ
WHPSHUDWXU\�L�ZLOJRWQR�FL�GOD�XU]�G]H���NWyUH�]RVWDá\�PX�SU]\G]LHORQH�SU]H]�DGPLQLVWUDWRUD�
2SFMD�ÄSU]HJO�G�SRPLDUyZ´�Z\�ZLHWOD� OLVW
 XU]�G]H� ZUD]�]�DGUHVDPL�L�RVWDWQLPL�SRPLDUDPL
WHPSHUDWXU\�L�ZLOJRWQR�FL��3U]\NáDG�HNUDQX�]�Z\QLNDPL�SRPLDUyZ�SU]HGVWDZLRQR�QD�U\VXQNX
QU���

$E\� ]REDF]\ü� V]F]HJyáRZH� Z\NUHV\� WHPSHUDWXU\� L� ZLOJRWQR�FL� QDOH*\� NOLNQ�ü� OHZ\P
SU]\FLVNLHP�P\V]NL� Z� LNRQ
 Z\NUHVX� SR� SUDZHM� VWURQLH� HNUDQX�� 3R� Z\EUDQLX� RNUH�ORQHJRPLHUQLND�QD�HNUDQLH�SRMDZL� VL
 WU]\�Z\NUHV\�WHPSHUDWXU\�GDQHJR�XU]�G]HQLD�REUD]XM�FH�
x RVWDWQLFK����SRPLDUyZ�
x RVWDWQLFK����SRPLDUyZ�]UHDOL]RZDQ\FK�FR����PLQXW�
x RVWDWQLFK����SRPLDUyZ�]UHDOL]RZDQ\FK�FR���JRG]LQ
�
RUD]�DQDORJLF]QLH�WU]\�Z\NUHV\�ZLOJRWQR�FL�
3U]\NáDGRZ\�Z\NUHV�SU]HGVWDZLRQR�QD�U\VXQNX�QU���
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5\VXQHN����2NQR�Ä3U]HJO�G�SRPLDUyZ´�±�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX

5\VXQHN����2NQR�Ä:\NUHV\�WHPSHUDWXU\�L�ZLOJRWQR�FL´�±�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX
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:\NUHV\� V� JHQHURZDQH� QD� SRGVWDZLH� SRPLDUyZ� SU]HFKRZ\ZDQ\FK� Z� ED]LH� GDQ\FK�
6NU\SW�3+3�JHQHUXMH�REUD]\�Z�IRUPDFLH�31*�SU]\�X*\FLX�ELEOLRWHNL�Ä*'´�

3R]D�SU]HJO�GDQLHP�Z\NUHVyZ�X*\WNRZQLN�PD�PR*OLZR�ü�]PLDQ\�VZRMHJR�KDVáD��-HVW�WR
]DOHFDQH�V]F]HJyOQLH�SU]\�SLHUZV]\P�ORJRZDQLX��]H�Z]JO
GX�QD�WR��*H�DGPLQLVWUDWRU�U
F]QLHXVWDZLD�KDVáR�QRZHPX�X*\WNRZQLNRZL�

2VWDWQL� RSFM� Z� PHQX� MHVW� ÄZ\ORJRZDQLH´�� 8*\WNRZQLN� NR�F]\� W\P� VDP\P� VHVM
Z�SU]HJO�GDUFH�
8*\WNRZQLN�� NWyU\� ]DORJXMH� VL
 GR� V\VWHPX� ]� SUDZDPL� DGPLQLVWUDWRUD� PD� PR*OLZR�ü]DU]�G]DQLD�XU]�G]HQLDPL�L�X*\WNRZQLNDPL��'RVW
S�GR�W\FK�IXQNFML�UHDOL]XM� GZLH�GRGDWNRZH

RSFMH�Z�PHQX�
3R� Z\EUDQLX� RSFML� Ä]DU]�G]DQLH� XU]�G]HQLDPL´� QD� HNUDQLH� SRMDZLD� VL
 OLVWD� XU]�G]H�ZSURZDG]RQ\FK�GR�V\VWHPX��3U]\NáDGRZ� OLVW
 XU]�G]H� SU]HGVWDZLRQR�QD�U\VXQNX�QU���

5\VXQHN����2NQR�Ä=DU]�G]DQLH�XU]�G]HQLDPL´�±�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX
.RU]\VWDM�F� ]� SRZ\*V]HJR� IRUPXODU]D� PR*QD� Z\�ZLHWODü� V]F]HJyáRZH� GDQH

SRV]F]HJyOQ\FK� XU]�G]H��� PRG\ILNRZDü� MH� OXE� XVXZDü�� .D*GHPX� XU]�G]HQLX� PR*QD� WH*SU]\SLVDü�VWDQ\�DODUPRZH� WHPSHUDWXU\� L�ZLOJRWQR�FL��3R�SU]HNURF]HQLX�VWDQyZ�DODUPRZ\FK
V\VWHP�E
G]LH�LQIRUPRZDá�Z\EUDQ\FK�X*\WNRZQLNyZ�R�]DLVWQLDáHM�V\WXDFML�=DUyZQR�PRG\ILNDFMD� MDN� L� GRGDZDQLH� XU]�G]H� RGE\ZD� VL
 QD� W\P� VDP\P� IRUPXODU]X�
)RUPXODU]� ZSURZDG]DQLD� L� PRG\ILNDFML� GDQ\FK� GRW\F]�F\FK� XU]�G]HQLD� SU]HGVWDZLRQR� QDU\VXQNX�QU���

'OD�ND*GHJR�XU]�G]HQLD�QDOH*\�RNUH�OLü�QD]Z
��NWyUD�E
G]LH�LGHQW\ILNRZDáD�MH�Z�V\VWHPLH�
DGUHV�� NWyU\� GRGDWNRZR� SR]ZROL� RNUH�OLü� SRáR*HQLH� XU]�G]HQLD�� DGUHV� ,3� L� QD]ZD� SOLNX� ±SR]ZRO� QD� NRPXQLNDFM
 ]� XU]�G]HQLHP� L� SREUDQLH� RGSRZLHGQLHJR� SOLNX� ]� SRPLDUDPL
]� VHUZHUD� +773�� 3ROH� RSLV� GDMH� PR*OLZR�ü� SRGDQLD� GRGDWNRZ\FK� LQIRUPDFML� GRW\F]�F\FKWHJR� XU]�G]HQLD�� 'OD� XU]�G]HQLD�PR*QD� RNUH�OLü� SRQDGWR� F]
VWRWOLZR�ü� SRELHUDQLD� SUyEHNSU]H]� V\VWHP�� =H� Z]JO
GX� QD� SU]\M
W\� VSRVyE� NRPXQLNDFML� L� SRELHUDQLD� SRPLDUyZ� SU]H]
V\VWHP�]�XU]�G]HQLD�SDUDPHWU�WHQ�QLH�MHVW�REHFQLH�Z\NRU]\VW\ZDQ\��&]
VWRWOLZR�ü�SRPLDUyZ
PR*H� E\ü� Z\NRU]\VW\ZDQD� SU]H]� LQQH� XU]�G]HQLD� L� V\VWHP\�� NWyUH� E
G� ZVSyáG]LDáDá\
]�V\VWHPHP��'OD�ND*GHJR�XU]�G]HQLD�QDOH*\�SRQDGWR�RNUH�OLü�VWDWXV��DNW\ZQ\�QLHDNW\ZQ\��6\VWHP� REVáXJXMH� W\ONR� XU]�G]HQLD� DNW\ZQH�� 2]QDF]D� WR�� *H� V\VWHP� QLH� E
G]LH� SRELHUDá
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SRPLDUyZ�]�XU]�G]H� QLHDNW\ZQ\FK��D�ZL
F�QLH�E
G]LH�Z\V\áDá�NRPXQLNDWyZ�R�SU]HNURF]HQLX
VWDQyZ�DODUPRZ\FK�SRPLDUyZ��QLH�PD�WH* PR*OLZR�FL�RJO�GDQLD�Z\NUHVyZ�]�W\FK�XU]�G]H��

:� SRGREQ\� VSRVyE� ]UHDOL]RZDQH� ]RVWDáR� Z� V\VWHPLH� ]DU]�G]DQLH� X*\WNRZQLNDPL�
.D*GHPX� X*\WNRZQLNRZL� QLH� SRVLDGDM�FHPX� SUDZ� DGPLQLVWUDWRUD� QDOH*\� SU]\SLVDü
XU]�G]HQLD�� NWyUH� E
G]LH� PyJá� PRQLWRURZDü� Z� V\VWHPLH�� 8*\WNRZQLN� E
G]LH� UyZQLH*
LQIRUPRZDQ\�SU]H]�V\VWHP�R�SU]HNURF]HQLDFK�VWDQyZ�DODUPRZ\FK�QD�W\FK�XU]�G]HQLDFK�

5\VXQHN����2NQR�Ä0RG\ILNDFMD�XU]�G]HQLD´�±�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX
���� 0R*OLZR�FL�UR]ZRMX�V\VWHPX

3RGVWDZRZ� IXQNFM� UHDOL]RZDQD�SU]H]�6\VWHP�0RQLWRURZDQLD�0LNURNOLPDWX� �600�� MHVW
SRPLDU� L� ZL]XDOL]DFMD� WHPSHUDWXU\� L� ZLOJRWQR�FL�� :� ]ZL�]NX� ]� W\P� V\VWHP� ]RVWDá
]RSW\PDOL]RZDQ\�ZáD�QLH�SRG�W\P�N�WHP��0LPR�WR�V\VWHP�]RVWDá�WDN�]DSURMHNWRZDQ\�E\�SU]\
QLHZLHONLFK� ]PLDQDFK� NLONX� IXQNFML� DSOLNDFML� RUD]� PDáHM� PRG\ILNDFML� VWUXNWXU\� MHGQHM� ]� WDEHO
ED]\� GDQ\FK� PR*OLZH� E\áR� SU]HFKRZ\ZDQLH� Z� V\VWHPLH� RUD]� ZL]XDOL]DFMD� GRZROQ\FK
ZLHONR�FL� IL]\F]Q\FK�� =DNUHV� PLHU]RQ\FK� ZLHONR�FL� SUDNW\F]QLH� E
G]LH� RJUDQLF]RQ\� W\ONRXU]�G]HQLHP�� NWyUH� EH]SR�UHGQLR�� SRSU]H]� VHUZHU� SRPLDURZ\� OXE� SU]\� SRPRF\� EUDP\
LQWHUQHWRZHM� 1%���� E
G]LH� SRWUDILáR� SU]HGVWDZLü� Z� F]\WHOQHM� GOD� V\VWHPX� IRUPLH� Z\QLNL
SRPLDUyZ�

'UXJLP�NLHUXQNLHP�UR]ZRMX�PR*H�E\ü�UR]EXGRZD�V\VWHPX�600�R�PR*OLZR�ü�VWHURZDQLD�6WHURZQLN� SRPLDURZR�UHJXODF\MQ\� 635�� SRVLDGD� Z\M�FLD� VWHUXM�FH�� 0R*QD� MH
]� SRZRG]HQLHP� Z\NRU]\VWDü� ]� SR]LRPX� SURMHNWRZDQHJR� V\VWHPX� QS��� GR� Zá�F]HQLDGRGDWNRZHJR� RJU]HZDQLD� JG\� WHPSHUDWXUD� VSDGQLH� SRQL*HM� SR]LRPX� DODUPRZHJR� F]\
RWZLHUDQLD� L� ]DP\NDQLD� RNLHQ�� 6\VWHP� PyJáE\� SHáQLü� Z� W\P� PRPHQFLH� URO
 VWHURZQLND
NOLPDW\]DFML��RWZLHUDü�L�]DP\NDü�GU]ZL��SU]\VáDQLDü�UROHW\�LWS�

�� :1,26.,
3UH]HQWRZDQ\� V\VWHP� MHVW� RG� ZLHOX� MX* ODW� Z\NRU]\VW\ZDQ\� L� PRGHUQL]RZDQ\�� 0R*QD

�PLDáR� SU]\M�ü�� *H� ]DVWRVRZDQ\� PRGHO� VSHáQLD� RNUH�ORQH� ]DGDQLD�� ,QWHUQHWRZ\� 6\VWHP3RPLDUX� L� :L]XDOL]DFML� PR*H� E\ü� Z\NRU]\VWDQ\� MDNR� HOHPHQW� V\VWHPX� VWHURZDQLD



%���

LQWHOLJHQWQ\P� EXG\QNLHP� OXE� PR*H� SRVáX*\ü� MDNR� ED]D� GR� SRZVWDQLD� WDNLHJR� V\VWHPX�
:\NRU]\VW\ZDQ\�RG�NLONX�ODW�PRGHO�MHVW�HODVW\F]Q\���ZLDGF]\�R�W\P�IDNW��*H�Z�FKZLOL�REHFQHM
Z\PLHQLDQH� V� SRV]F]HJyOQH� HOHPHQW\� V\VWHPX� QS�� UR]EXGRZ\ZDQH� V� SRGV\VWHP\
SRPLDURZH� R� EUDP\� LQWHUQHWRZH�� FR� QLH� Z\PXV]D� ]PLDQ\� LGHL� V\VWHPX�� D� MHG\QLH
GRVWRVRZDQLH�MHJR�LQWHUIHMVyZ�GR�QRZ\FK�IXQNFML�

:\GDMH�VL
��*H�LQWHUHVXM�F\P�NLHUXQNLHP�UR]ZRMX�V\VWHPX�E\áDE\�PLQLDWXU\]DFMD�VDPHJR
VWHURZQLND� 635�(� FR� ]ZL
NV]\áRE\� REV]DU� ]DVWRVRZD� V\VWHPX�� D� Z� V]F]HJyOQR�FL
Z�PLHMVFDFK�JG]LH�EUDNXMH�PLHMVFD�QD�]DLQVWDORZDQLH�XU]�G]H� PRQLWRUXM�F\FK�

/,7(5$785$
>�@ 6]\PRQ� :DJQHU�� ,QWHUQHWRZ\� V\VWHP� SRPLDUX� L� ZL]XDOL]DFML�� 3UDFD� PDJLVWHUVND�

8QLZHUV\WHW�=LHORQRJyUVNL�������
>�@ 0DUFLQ� .UXFKOLN�� ,QWHUQHWRZ\� V\VWHP� PRQLWRURZDQLD� ZLHONR�FL� IL]\F]Q\FK� L� ]GDU]H�

Z� Z
]áDFK� VLHFL� NRPSXWHURZHM� 8QLZHUV\WHWX� =LHORQRJyUVNLHJR�� 3UDFD� PDJLVWHUVND�
8QLZHUV\WHW�=LHORQRJyUVNL�������

>�@ .U]\V]WRI� -DURVL�VNL�� :\NRU]\VWDQLH� LQWUDQHWyZ� GR� ZL]XDOL]DFML� RELHNWyZ� L� SURFHVyZ
WHFKQRORJLF]Q\FK��3UDFD�PDJLVWHUVND��3ROLWHFKQLND�=LHORQRJyUVND������������

>�@ (PLO� 0LFKWD�� ,QWHJUDFMD� VLHFL� NRPSXWHURZ\FK� ]� VLHFLDPL� SU]HP\VáRZ\PL�� 0DWHULDá\
NRQIHUHQF\MQH�6HPLQDULXP�=LHO0$1¶������=LHORQD�*yUD�������

>�@ .DURO�.U\VLDN��6LHFL�NRPSXWHURZH��.RPSHQGLXP��+HOLRQ��*OLZLFH�������
>�@ &KXFN�0XVFLDQR�� %LOO� .HQQHG\�� +70/� SRGU
F]QLN� X*\WNRZQLND�� 2ILF\QD�:\GDZQLF]D

5($'�0(��àyG(�������>�@ -DQXV]� %DUDQRZVNL�� .U]\V]WRI� -DURVL�VNL�� 3U]HP\VáDZ� %DUDQRZVNL�� 0RQLWRURZDQLH
L� JURPDG]HQLH� GDQ\FK� SRPLDURZ\FK� Z� Z
]áDFK� =LHORQRJyUVNLHM� 0LHMVNLHM� 6LHFL
.RPSXWHURZHM� =,(/0$1� ]� Z\NRU]\VWDQLHP� VWHURZQLND� SRPLDURZR�UHJXODF\MQHJR
635��� 0DWHULDá\� 9,� 6\PSR]MXP� Ä320,$5<� ,� 67(52:$1,(� :� 352&(6$&+
35=(0<6à2:<&+��35=(7:Ï567:2�52/12�632)<:&=(´��2�URGHN�%DGDZF]R�5R]ZRMRZ\�0HWURORJLL�(OHNWU\F]QHM�0(752/��=LHORQD�*yUD������U�


