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8� SURJX� ;;,� ZLHNX� 3ROVND� VWDMH� SU]HG� RJURPHP� Z\]ZD� QDWXU\� VSRáHF]QHML WHFKQRORJLF]QHM��:�Z\VRNR�UR]ZLQL
W\FK�VSRáHF]H�VWZDFK�REVHUZXMH�VL
 VLOQ� WHQGHQFM
 GRSU]HFKRG]HQLD�RG�JRVSRGDUNL�RSDUWHM�QD�SUDF\�L NDSLWDOH�GR�JRVSRGDUNL�RSDUWHM�QD�ZLHG]\��ZNWyUHM�]DVDGQLF]� URO
 RGJU\ZD�LQIRUPDFMD�RUD]�WHFKQRORJLH�LQIRUPDF\MQH�L�NRPXQLNDF\MQH�
3RVW
S� QDXNRZR�WHFKQLF]Q\� Z� LQIRUPDW\FH� L� WHOHNRPXQLNDFML� SURZDG]L� GR� SRZVWDZDQLDQRZ\FK� UR]ZL�]D� Z� VIHU]H� IXQNFMRQRZDQLD� SU]HGVL
ELRUVWZ�� NWyUH� V� ZSURZDG]DQH� GRJRVSRGDUNL�� =PLDQ\� IXQNFMRQRZDQLD� SU]HGVL
ELRUVWZ� Z\PXV]DM� ]PLDQ\� IRUP�� �URGNyZ�PHWRG� L� RUJDQL]DFML� SUDF\�� NWyUH�ZUD]� ]�RIHUW� QRZ\FK� SURGXNWyZ� L� XVáXJ��Z� V]F]HJyOQR�FLF\IURZ\FK�� �ZLDGF]RQ\FK� SU]H]� VLHü��ZSá\ZDM� QD� ]PLDQ
 VW\OX� *\FLD��5yZQROHJOH� �� QRZHPR*OLZR�FL� WHFKQLF]QH�� SU]HPLDQ\�Z� JRVSRGDUFH�� VW\OX� SUDF\� L� *\FLD�� ZSá\ZDM� QD� ]PLDQ
RUJDQL]DFML� VSRáHF]H�VWZD� L� MHJR� LQVW\WXFML��:� Z\QLNX� WHM� VSHF\ILF]QHM� UHZROXFML� SRZVWDMHQRZ\�V\VWHP�IXQNFMRQRZDQLD�VSRáHF]H�VWZ�]ZDQ\�VSRáHF]H�VWZHP�LQIRUPDF\MQ\P�
3ULRU\WHWRZ\P� ]DGDQLHP� GOD� 3ROVNL� MHVW� Zá�F]HQLH� VL
 Z SURFHV� EXGRZ\� SRGVWDZ� UR]ZRMXVSRáHF]H�VWZD� LQIRUPDF\MQHJR� SRSU]H]� VWZDU]DQLH� ZDUXQNyZ� GOD� ]DSHZQLHQLDEH]SR�UHGQLHJR� GRVW
SX� GR� LQIRUPDFML�� NV]WDáWRZDQLH� �ZLDGRPR�FL� VSRáHF]H�VWZD� RUD]UR]ZLMDQLH�MHJR�SRWHQFMDáX�LQWHOHNWXDOQHJR�L JRVSRGDUF]HJR��=H�Z]JO
GX�QD�SURFHV�LQWHJUDFML]H�VWUXNWXUDPL�8QLL�(XURSHMVNLHM�SRMDZLD�VL
 SLOQD�SRWU]HED�GRVWRVRZDQLD�SROVNLFK�UR]ZL�]D�L VWDQGDUGyZ� ±� JáyZQLH� SUDZQ\FK� L� RUJDQL]DF\MQ\FK� �� GR� NV]WDáWXM�FHJR� VL
 QRZRF]HVQHJRVSRáHF]H�VWZD�
5]�G� SROVNL� SRGHMPXMH� V]HUHJ� G]LDáD� PDM�F\FK� QD� FHOX� SU]\VSLHV]HQLH� UR]ZRMXVSRáHF]H�VWZD� LQIRUPDF\MQHJR� Z� 3ROVFH�� Z\NRU]\VWDQLD� QDU]
G]L� WHOHLQIRUPDW\F]Q\FK� GODUR]ZRMX� JRVSRGDUNL�� RUJDQL]RZDQLD� VSUDZQHM�� SU]\MD]QHM� DGPLQLVWUDFML� RUD]� Z\SRVD*HQLDRE\ZDWHOL� Z� XPLHM
WQR�FL� Z\NRU]\VWDQLD� QRZRF]HVQ\FK� QDU]
G]L� LQIRUPDW\F]Q\FK�� 'RG]LDáD� W\FK� QDOH*\� ]DOLF]\ü� P�LQ�� RSUDFRZDQLH� H3ROVND� ±� 3ODQ� G]LDáD� QD� U]HF]� UR]ZRMXVSRáHF]H�VWZD� LQIRUPDF\MQHJR�Z�3ROVFH�QD� ODWD����������� ���3ODQ� WHQ�]RVWDá�SU]\M
W\�SU]H]5DG
 0LQLVWUyZ�Z�GQLX����ZU]H�QLD������ U�� ]�]DáR*HQLHP�� L* ]DZDUWH�Z�GRNXPHQFLH�FHOH� L]DGDQLD�FRURF]QLH�E
G� DNWXDOL]RZDQH�
H3ROVND������ ]RVWDáD� ]DLQVSLURZDQD� LQLFMDW\ZDPL� HXURSHMVNLPL�� H(XURSH� ±� $Q� ,QIRUPDWLRQ6RFLHW\� IRU� $OO� L H(XURSH� ������ NWyU\FK� FHOHP� MHVW� G�*HQLH� GR� XF]\QLHQLD� ]� (XURS\QDMEDUG]LHM� G\QDPLF]QHM�� RSDUWHM� QD� ZLHG]\� JRVSRGDUNL� �ZLDWD�� 6WUDWHJLD� OL]ER�VND� 8QLL(XURSHMVNLHM�� NWyUHM� HOHPHQWHP� V� LQLFMDW\Z\� H(XURSH�� ]DNáDGD�� L* QDVW�SL Z]PRFQLHQLHNRQNXUHQF\MQR�FL� HXURSHMVNLHM� JRVSRGDUNL� SRSU]H] VW\PXORZDQLH� Z]URVWX� ]DWUXGQLHQLD�Z\GDMQR�FL�SUDF\�L�NRQNXUHQF\MQR�FL�SURGXNWyZ�XQLMQ\FK�QD�U\QNDFK��ZLDWRZ\FK��5HDOL]DFMDVWUDWHJLL�NRU]\VWQLH�ZSá\QLH�QD�FDá� VIHU
 HXURSHMVNLHJR�*\FLD�VSRáHF]QR�JRVSRGDUF]HJR�=DáR*HQLD� REX� SODQyZ� ]QDMGXM� SHáQH� RG]ZLHUFLHGOHQLH� Z� RJyOQ\FK� FHODFK�� MDNLH� SU]\M
á\SD�VWZD�F]áRQNRZVNLH�8(�x ZSURZDG]HQLH� PLHV]ND�FyZ� (XURS\� Z� ZLHN� F\ZLOL]DFML� LQIRUPDF\MQHM� ZH� ZV]\VWNLFKVIHUDFK�DNW\ZQR�FL�VSRáHF]QR�]DZRGRZHM�x WZRU]HQLH�(XURS\�NRQNXUHQF\MQHM�Z�VWRVXQNX�GR�UHV]W\� �ZLDWD��JRWRZHM�GR�ILQDQVRZDQLDL ZGUD*DQLD�QRZ\FK�LGHL�
� KWWS���ZZZ�PL�JRY�SO�ODF]QRVF
�KWWS���ZZZ�HXURSD�HX�LQW�LQIRUPDWLRQBVRFLHW\
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x ]DSHZQLHQLH�� DE\� GRNRQXM�FH� VL
 SURFHV\� XZ]JO
GQLDá\� XZDUXQNRZDQLD� VSRáHF]QH�JRVSRGDUF]H� L� NXOWXUDOQH� SRV]F]HJyOQ\FK� NUDMyZ� XQLMQ\FK�� WZRU]\á\� ]DXIDQLH� LZ]PDFQLDá\�MHGQR�ü�VSRáHF]H�VWZ�
:VSRPQLDQH� SODQ\� V� MHGQRF]H�QLH� F]\QQLNLHP� SU]\�SLHV]DM�F\P� LQWHJUDFM
 SD�VWZF]áRQNRZVNLFK� 6W�G� WH* NUDMH� NDQG\GXM�FH� GR� 8QLL� (XURSHMVNLHM� SRGM
á\� GHNODUDFM
VWZRU]HQLD� ZáDVQ\FK� QDURGRZ\FK� H�SURJUDPyZ� L� SU]\JRWRZDQLD� ZVSyOQHJR� 3ODQX� G]LDáD�H(XURSH��� 3ODQ�WHQ�]RVWDá�SU]\M
W\�Z�*RHWHERUJX�Z�GQLX����F]HUZFD������U��-HJR�]QDF]HQLHGOD� SURFHVX� DNFHV\MQHJR� SROHJD� QD� Z]PRFQLHQLX� PHFKDQL]PyZ� ZVSyáSUDF\� � PL
G]\SD�VWZDPL� F]áRQNRZVNLPL� L� NDQG\GXM�F\PL��2SLHUDM�F� VL
 QD� SRWHQFMDOH� ND*GHJR� ]� NUDMyZXáDWZLD� Z\PLDQ
 GR�ZLDGF]H� VSRáHF]QR� ±� JRVSRGDUF]\FK� L� NXOWXUDOQ\FK� PL
G]\� 8(� DNUDMDPL�NDQG\GXM�F\PL�RUD]�SU]\F]\QLD�VL
 GR�QLZHORZDQLD�Uy*QLF��MDNLH�LVWQLHM� Z�GRVW
SLHGR�WHFKQRORJLL�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK��Z�V]F]HJyOQR�FL�Z�GRVW
SLH�GR�,QWHUQHWX�HGXNDFML�L�KDQGOX�HOHNWURQLF]QHJR�
3LHUZV]\� UDSRUW� ]� SRVW
SyZ� Z� UHDOL]DFML� SODQX� H(XURSH�� �3URJUHVV� 5HSRUW� ]RVWDáSU]HGVWDZLRQ\�Z�WUDNFLH�(XURSHMVNLHM�.RQIHUHQFML�0LQLVWHULDOQHM�6SRáHF]H�VWZR�,QIRUPDF\MQH±�à�F]HQLH�(XURS\��NWyUD�RGE\áD�VL
 Z�GQLDFK�����F]HUZFD������ U��Z�/XEODQLH�� 5DSRUW� WHQVWDQRZL�SRGVWDZ
 GOD�GDOV]\FK�ZVSyOQ\FK�G]LDáD� ZV]\VWNLFK� F]áRQNyZ�SRZL
NV]RQHM�8QLL(XURSHMVNLHM� =RVWDá\� RQH� ZSLVDQH� Z� ]DáR*HQLD� SODQX� H(XURSH� ������ NWyU\� ]RVWDá� SU]\M
W\SRGF]DV�V]F]\WX�5DG\�8QLL�(XURSHMVNLHM�Z�6HZLOOL�Z�GQLDFK�������F]HUZFD������U�
'RNRQXM�F�SU]HJO�GX�L�RFHQ\�GRW\FKF]DVRZ\FK�RVL�JQL
ü�NUDMyZ�NDQG\GXM�F\FK�SRGNUH�ORQR]QDF]HQLH� VWDá\FK� L� VSyMQ\FK� Z\VLáNyZ� QD� U]HF]� GDOV]HJR� UR]ZRMX� L� ZGUD*DQLD� SROLW\N� ]]DNUHVX� VSRáHF]H�VWZD� LQIRUPDF\MQHJR�� ED]XM�F\FK� QD� ZVSyáSUDF\� VHNWRUD� SXEOLF]QHJR�SU\ZDWQHJR� L� RUJDQL]DFML� VSRáHF]Q\FK�� .RRSHUDFMD� PD� GRW\F]\ü� UR]ZRMX� NOXF]RZ\FKG]LHG]LQ�� WDNLFK� MDN�� WHOHNRPXQLNDFMD�� KDQGHO� HOHNWURQLF]Q\�� DGPLQLVWUDFMD� HOHNWURQLF]QD� LHGXNDFMD�� -HGQRF]H�QLH� GRVWU]H*RQR� SRWU]HE
 RSUDFRZDQLD� ZVND(QLNyZ� L� ED]� GDQ\FK�WZRU]RQ\FK�Z�RSDUFLX�R�ZVSyOQ� GOD�FDáHM�(XURS\�PHWRGRORJL
��V]F]HJyOQLH�Z�RGQLHVLHQLX�GRKDQGOX� HOHNWURQLF]QHJR�� ]DVREyZ� LQIRUPDF\MQ\FK�� VNXWNyZ� VSRáHF]Q\FK�� U\QNX� SUDF\� RUD]HGXNDFML�� 3RGNUH�ORQR� Z]UDVWDM�F� URO
 DGPLQLVWUDFML� VDPRU]�GRZHM� L� UHJLRQDOQHM� ZVW\PXORZDQLX� Z\NRU]\VWDQLD� WHFKQRORJLL� LQIRUPDF\MQ\FK� L� NRPXQLNDF\MQ\FK� MDNR� �URGNDSRPRFQHJR� Z� ]ZDOF]DQLX� ORNDOQ\FK� SUREOHPyZ� L� ]DSHZQLDM�FHJR� KDUPRQLMQ\� UR]ZyMUHJLRQDOQ\�
5]�G� SROVNL� SU]\MPXM�F� Z� VW\F]QLX� ����� VWUDWHJL
 JRVSRGDUF]� 3U]HGVL
ELRUF]R�ü�5R]ZyM�3UDFD�X]QDá��L* MHGQ\P�]�SULRU\WHWRZ\FK�G]LDáD� 5]�GX�53�GOD�UR]ZRMX�NUDMX�MHVW�WZRU]HQLHSRGVWDZ� UR]ZRMX� VSRáHF]H�VWZD� LQIRUPDF\MQHJR� =H� Z]JO
GX� QD� ZLHORDVSHNWRZ\� LNRPSOHNVRZ\� FKDUDNWHU� SURZDG]RQ\FK� G]LDáD� ±� NRQLHF]QD� VWDáD� VL
 LFK� NRRUG\QDFMD� QDSR]LRPLH�VWUDWHJLF]Q\P����OLSFD�SRZRáDQ\�]RVWDá�QRZ\�G]LDá�DGPLQLVWUDFML�±� LQIRUPDW\]DFMD�=DSHZQLHQLH� VSUDZQHM� WUDQVIRUPDFML� GR� HOHNWURQLF]QHM� JRVSRGDUNL� L� UR]ZRMX� VSRáHF]H�VWZDLQIRUPDF\MQHJR�� Z\PDJD� KDUPRQLMQHM� L� VNRRUG\QRZDQHM� DNW\ZQR�FL� ZH� ZV]\VWNLFKREV]DUDFK�*\FLD�VSRáHF]QR�±�JRVSRGDUF]HJR�L�SROLW\F]QHJR�

� KWWS���ZZZ�PL�JRY�SO�ODF]QRVF� KWWS���ZZZ��JRY�VL�PLG�HPFLV
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3ODQ�G]LDáD� H3ROVND������]DNáDGD�RVL�JQL
FLH�QDVW
SXM�F\FK�FHOyZ�x 3U]\JRWRZDQLH� VSRáHF]H�VWZD� SROVNLHJR� GR� V]\ENLFK� SU]HPLDQ� WHFKQRORJLF]Q\FK�VSRáHF]Q\FK� L JRVSRGDUF]\FK� ]ZL�]DQ\FK� ] WZRU]HQLHP� VL
 VSRáHF]H�VWZDLQIRUPDF\MQHJR�x 3U]\JRWRZDQLH�VSRáHF]H�VWZD�SROVNLHJR�GR�Z\]ZD� QRZHJR�U\QNX�SUDF\�L QRZ\FK�PHWRGSUDF\�x :]URVW��LQQRZDF\MQR�FL�JRVSRGDUNL�Z FHOX�SRSUDZ\�MHM�NRQNXUHQF\MQR�FL�x 6WZRU]HQLH�SU]HMU]\VW\FK� L SU]\MD]Q\FK�RE\ZDWHORZL�VWUXNWXU�DGPLQLVWUDFML�SXEOLF]QHM�]DSRPRF� QDU]
G]L�Z\NRU]\VWXM�F\FK�WHFKQRORJLH�LQIRUPDF\MQH�L�NRPXQLNDF\MQH�x 6WZRU]HQLH�ZDUXQNyZ�GOD�WUZDáHJR�L ]UyZQRZD*RQHJR�UR]ZRMX�UHJLRQDOQHJR�x 3U]\JRWRZDQLH�SRWHQFMDáX�LQWHOHNWXDOQHJR�GOD�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�L�JRVSRGDUNLRSDUWHM�QD�ZLHG]\�x 'RVWRVRZDQLH� SROVNLHJR� V\VWHPX� HGXNDF\MQHJR� GR� SRWU]HE� VSRáHF]H�VWZDLQIRUPDF\MQHJR�x 5R]ZyM� SROVNLHJR� SU]HP\VáX� LQIRUPDW\F]QHJR� Z� ]DNUHVLH� SURGXNWyZ� L� XVáXJNRPHUF\MQ\FK�GOD�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�x 6]HURN� SURPRFM
 NXOWXU\�SROVNLHM�x 3U]HFLZG]LDáDQLH�]MDZLVNX�Z\NOXF]HQLD�LQIRUPDF\MQHJR�
5HDOL]DFMD�Z\]QDF]RQ\FK�FHOyZ�E
G]LH�RGE\ZDü�VL
 SRSU]H]�x .RRUG\QRZDQLH�G]LDáD� ZV]\VWNLFK�V]F]HEOL�VHNWRUD�SXEOLF]QHJR�x 'RVWRVRZDQLH�UHJXODFML�SUDZQ\FK�GR�Z\PDJD� SRVW
SX�WHFKQRORJLF]QHJR�x 6W\PXORZDQLH�G]LDáD� VHNWRUD�SU\ZDWQHJR�L RUJDQL]DFML�SR]DU]�GRZ\FK�x ,QLFMRZDQLH�G]LDáD� Z\PDJDM�F\FK�X*\FLD��URGNyZ�SXEOLF]Q\FK�x 2NUH�OHQLH�ZVND(QLNyZ�VáX*�F\FK�GR�UR]OLF]DQLD�L ZHU\ILNDFML�UHDOL]RZDQ\FK�G]LDáD��
'OD�RVL�JQL
FLD� VSyMQR�FL� FHOyZ�]DZDUW\FK�Z�QLQLHMV]\P�3ODQLH� G]LDáD� ]�ZD*Q\PL� FHODPLVSRáHF]Q\PL� L� JRVSRGDUF]\PL� ±� QLH]E
GQH� MHVW� WZRU]HQLH� ORNDOQ\FK�� UHJLRQDOQ\FK� VWUDWHJLLUR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�
3ODQ� G]LDáD� H3ROVND� ���� RG]ZLHUFLHGOD� ]PLDQ\�� MDNLH� GRNRQDá\� VL
 Z� F]DVLH� RG� SU]\M
FLDSLHUZV]HM�ZHUVML�GRNXPHQWX�SU]H]�5DG
 0LQLVWUyZ�ZH�ZU]H�QLX������U��GR�FKZLOL�REHFQHM��Z]DNUHVLH� GRW\F]�F\P� ]DUyZQR� QDMZD*QLHMV]\FK� FHOyZ�� SURMHNWyZ� ZLRG�F\FK�� MDN� LSODQRZDQ\FK�]DGD� V]F]HJyáRZ\FK�
H3ROVND����� ]RVWDáD�RSUDFRZDQD�QD�SRGVWDZLH�SODQyZ�F]�VWNRZ\FK�SU]\JRWRZDQ\FK�SU]H]ZáD�FLZH� UHVRUW\� L� LQVW\WXFMH� LP� SRGOHJáH�� 'RNXPHQW� JáyZQ\� SU]HGVWDZLD� LVWQLHM�F\� VWDQU]HF]\�� LGHQW\ILNXM�F� SU]\� W\P� QDMLVWRWQLHMV]H� SUREOHP\�� NLHUXQNL� SRGHMPRZDQ\FK� G]LDáD�RUD]� JUXS
 FHOyZ� R� ]QDF]HQLX� SULRU\WHWRZ\P�� NWyU\FK� RVL�JQL
FLH� NRQLHF]QH� MHVW� GOD]DSHZQLHQLD�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�Z�3ROVFH��&]
�ü�V]F]HJyáRZD�VNáDGD�VL
]� GZyFK� DQHNVyZ�� 3LHUZV]\� �� PD� IRUP
 ]HVWDZLHQLD� SODQRZDQ\FK� ]DGD� V]F]HJyáRZ\FK�MHGQRVWHN� RGSRZLHG]LDOQ\FK� RUD]� WHUPLQyZ� UHDOL]DFML� 'UXJL� �� ]DZLHUD� ]HVWDZ� QLH]E
GQ\FKSURMHNWyZ�OHJLVODF\MQ\FK��LVWRWQ\FK�GOD�RVL�JQL
FLD�FHOyZ��
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&(/����52=:Ï-�%(=3,(&=1(- ,1)5$6758.785<�7(/(,1)250$7<&=1(-
D��%XGRZD�LQIUDVWUXNWXU\�WHOHLQIRUPDW\F]QHM%H]�HIHNW\ZQHM��GREUHM�MDNR�FLRZR�L UR]EXGRZDQHM�LQIUDVWUXNWXU\�WHOHNRPXQLNDF\MQHM�QLH�MHVWPR*OLZH� RVL�JQL
FLH� SU]H]� 3ROVN
 Z\VRNLHM� G\QDPLNL� UR]ZRMX� VSRáHF]QR�HNRQRPLF]QHJRRUD]� Zá�F]HQLH� VL
 Z SURFHV� EXGRZ\� JOREDOQHJR� VSRáHF]H�VWZD� LQIRUPDF\MQHJR�� =DFKRG]LNRQLHF]QR�ü� SRGM
FLD� G]LDáD� WZRU]�F\FK� WUZDáH� LQIUDVWUXNWXUDOQH� L LQVW\WXFMRQDOQHIXQGDPHQW\�VW\PXOXM�FH�UR]ZyM�LQIUDVWUXNWXU\�WHOHNRPXQLNDF\MQHM�L�LQIRUPDW\F]QHM�

5R]ZyM�LQIUDVWUXNWXU\�SRZLQLHQ�VNRQFHQWURZDü�VL
 QD�GZyFK�FHODFK�x ]DSHZQLHQLX�RGSRZLHGQLHM�SU]HSXVWRZR�FL�VLHFL�WHOHNRPXQLNDF\MQHM���]DUyZQR�ZHZQ�WU]NUDMX��MDN�L�Z�RGQLHVLHQLX�GR�VLHFL�JOREDOQHM�x UyZQRPLHUQ\P� SRNU\FLX� VLHFL� REV]DUX� NUDMX� WDN�� DE\� GDü� V]DQV
 UR]ZRMX� ZV]\VWNLPVSRáHF]QR�FLRP�
:�RVWDWQLFK� ODWDFK�Z�3ROVFH� QDVW�SLá� LVWRWQ\� UR]ZyM� EUDQ*\� WHOHNRPXQLNDF\MQHM��:������ U�XG]LDá�WHJR�VHNWRUD�Z�3.%�Z\QLyVá�������]D� Z������U��Z\SUDFRZDá�MX* �����3.%��2]QDF]DWR�� *H� RG� GUXJLHM� SRáRZ\� ODW� G]LHZL
üG]LHVL�W\FK� SRZL
NV]Dá� VL
 RQ� �UHGQLR�Z� WHPSLH� ���URF]QLH�
2G�SRF]�WNX�ODW�G]LHZL
üG]LHVL�W\FK��QD�U\QNX�WHOHIRQLL�ORNDOQHM��Z�SRV]F]HJyOQ\FK�VWUHIDFKQXPHUDF\MQ\FK�Z\VW
SRZDá�GXRSRO��RSUyF]�VWUHI\�ZDUV]DZVNLHM��JG]LH�G]LDáD�� RSHUDWRUyZ��=� GQLHP� �� VW\F]QLD� ����� U�� U\QHN� WHQ� ]RVWDá� FDáNRZLFLH� ]OLEHUDOL]RZDQ\�� 2ERN7HOHNRPXQLNDFML�3ROVNLHM�6�$��G]LDáD�QD�QLP����QLH]DOH*Q\FK�RSHUDWRUyZ���1D�NRQLHF������U�REVáXJLZDOL�RQL�RN����PLOLRQD�DERQHQWyZ��RVL�JDM�F�RN�����XG]LDáX�Z�U\QNX��73�6�$��SRVLDGD�����POQ�NOLHQWyZ�

'UyGáD����0,��3URJUHVV�5HSRUW��(XUREDURPHWU������

� 6WDQ�QD�F]HUZLHF������U��ZJ��GDQ\FK�857L3�
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����3URFHQW�JRVSRGDUVWZ�GRPRZ\FK�SRVLDGDM�F\FK�GRVW
S�GR�VWDFMRQDUQHM�OLQLL�WHOHIRQLF]QHM������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(
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2EHFQLH���RSHUDWRUyZ�SRVLDGD�XSUDZQLHQLD�GR��ZLDGF]HQLD�XVáXJ�PL
G]\VWUHIRZ\FK��XPRZ\R� SRá�F]HQLX� VLHFL� ]� VLHFL� 73� 6�$�� SRGSLVDáR� �� RSHUDWRUyZ� PL
G]\VWUHIRZ\FK�� D� GDOV]HXPRZ\� V� QHJRFMRZDQH�� 3HáQD� OLEHUDOL]DFMD� U\QNX�PL
G]\QDURGRZ\FK� XVáXJ� WHOHIRQLF]Q\FKQDVW�SL�RG���VW\F]QLD������
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����/LF]ED�VWDFMRQDUQ\FK�OLQLL�WHOHIRQLF]Q\FK�QD�����PLHV]ND�FyZ�Z�NR�FX������U�

3ROVND3D�VWZD�NDQG\GXM�FHSD�VWZD�8(

'UyGáD��857L3��3URJUHVV�5HSRUW��(XUREDURPHWU�����
3RPLPR� Z\VRNLFK� QDNáDGyZ� QD� LQIUDVWUXNWXU
 WHOHNRPXQLNDF\MQ� MHVW� RQD� QDGDO� VáDERUR]ZLQL
WD��3RWU]HE\� LQZHVW\F\MQH�Z� W\P�]DNUHVLH� V� EDUG]R�GX*H� L�*DGHQ�]�RSHUDWRUyZ�QLHMHVW� Z� VWDQLH� SRGRáDü� NRQLHF]Q\P� QDNáDGRP� ILQDQVRZ\P� QD� LQZHVW\FMH� Z� W\P� ]DNUHVLH�6]DQV� QD� RVL�JQL
FLH� VXNFHVX� MHVW� DNW\ZQH� Zá�F]HQLH� VL
 SD�VWZD� Z� SRQRV]HQLH� U\]\ND]ZL�]DQHJR� ]� LQZHVW\FMDPL�� ']LDáDQLH� WR� E
G]LH� VW\PXORZDQH� SRSU]H]� VWUXPLH� SRPRF\ILQDQVRZHM� ]� 8QLL� (XURSHMVNLHM� RUD]� PRELOL]RZDQLH� NDSLWDáyZ� SU\ZDWQ\FK� GR� UHDOL]DFMLSU]HGVL
Z]L
ü��:� W\P� FHOX� ]RVWDQLH� VWZRU]RQ\� PLHV]DQ\� V\VWHPHP� � ZVSyáSUDF\�� ]DVLODQ\]DUyZQR�]�EXG*HWX�SD�VWZD���URGNyZ�]DJUDQLF]Q\FK�RUD]�URG]LPHJR�NDSLWDáX�SU\ZDWQHJR�
'\QDPLF]QLH� UR]ZLMD� VL
 U\QHN� XVáXJ� WHOHIRQLL� UXFKRPHM�� /LF]ED� MHM� DERQHQWyZ� Z\QRVLáD� ���� W\V�� X*\WNRZQLNyZ� L� V]DFXMH� VL
�� *H� GR� NR�FD� ����� U�� SU]HNURF]\� OLF]E
 DERQHQWyZWHOHIRQLL� VWDFMRQDUQHM�� %OLVNR� ���� X*\WNRZQLNyZ� WHOHIRQyZ� NRPyUNRZ\FK� NRU]\VWD� ]WHOHIRQyZ�W\SX�SUH�SDLG
��7U]HFK�RSHUDWRUyZ��ZLDGF]�F\FK�XVáXJL�Z�V\VWHPLH�*60
 L�'&6
SRVLDGD� UyZQLH* ]H]ZROHQLD� QD� �ZLDGF]HQLH� XVáXJ� Z� V\VWHPLH� 8076
�� NWyU\� ]DF]QLHIXQNFMRQRZDü�RG�SRF]�WNX������U�
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����/LF]ED�WHOHIRQyZ�NRPyUNRZ\FK�QD�����PLHV]ND�FyZ�Z�NR�FX������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD��857L3���3URJUHVV�5HSRUW��(XUREDURPHWU�����
� 'UyGáR�ZáDVQH�0,�
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,VWRWQ\P�HOHPHQWHP�LQIUDVWUXNWXU\�WHOHLQIRUPDW\F]QHM�NUDMX�MHVW�LQIUDVWUXNWXUD�LQIRUPDW\F]QDQDXNL��R�NWyUHM�E
G]LH�PRZD�Z�SNW���E��
&HOH�x 7ZRU]HQLH� SRGVWDZ� QRZRF]HVQHM� LQIUDVWUXNWXU\� WHOHNRPXQLNDF\MQHM� L� LQIRUPDW\F]QHMXPR*OLZLDM�FHM�SRZV]HFKQ\�GRVW
S�GR�V]HURNLHJR�]DNUHVX�XVáXJ�x /LEHUDOL]DF\MQD�L�SURNRQNXUHQF\MQD�SROLW\ND�UHJXODF\MQD�ZREHF�VHNWRUD�

E��7HOHLQIRUPDW\ND�QD�REV]DUDFK�ZLHMVNLFK$QDOL]\� QDXNRZH� GRZRG]� �FLVáHJR� ]ZL�]NX� SRPL
G]\� QDV\FHQLHP� LQIUDVWUXNWXU�WHOHNRPXQLNDF\MQ� L WHOHLQIRUPDW\F]Q��� D SR]LRPHP� UR]ZRMX� VSRáHF]QR�HNRQRPLF]QHJRGDQHJR� REV]DUX�� 2EHFQR�ü LQIUDVWUXNWXU\� GOD� ]DDZDQVRZDQ\FK� XVáXJ� WHOHNRPXQLNDF\MQ\FK]QDF]QLH�SRGQRVL�DWUDNF\MQR�ü�UHJLRQyZ�GOD�LQZHVWRUyZ�NUDMRZ\FK�L ]DJUDQLF]Q\FK��ZSá\ZDQD VW\PXORZDQLH� SURFHVX� UHRULHQWDFML� ]DZRGRZHM� QD� ZVL� L� ]PQLHMV]HQLH� EH]URERFLD�7HOHNRPXQLNDFMD�� D�Z� V]F]HJyOQR�FL WHOHPDW\ND
�� MHVW� VNXWHF]Q\P�QDU]
G]LHP� QLZHORZDQLDEDULHU� G]LHO�F\FK� REV]DU\� ZLHMVNLH� RG� REV]DUyZ� SRVLDGDM�F\FK� UR]ZLQL
W� LQIUDVWUXNWXU
�6]F]HJyOQLH�ZD*Q\P�SUREOHPHP�MHVW�LQZHVWRZDQLH�Z�LQIUDVWUXNWXU
 WHOHIRQLL�VWDFMRQDUQHM�QDWHUHQDFK�VáDER�]XUEDQL]RZDQ\FK��JG\* V]DFRZDQH�SU]\FKRG\�]�HNVSORDWDFML�Z�PDá\P�VWRSQLXSRNU\ZDM� NRV]W\� DPRUW\]DFML� VLHFL��'OD� UR]ZL�]DQLD� WHJR� SUREOHPX�QLH]E
GQH� V� UHJXODFMHSUDZQH� GRW\F]�FH� ILQDQVRZHJR� ZVSLHUDQLD� LQZHVW\FML� LQIUDVWUXNWXUDOQ\FK�� XZ]JO
GQLDM�FHVSUDZG]RQ\�Z� UR]ZLQL
W\FK� JRVSRGDUF]R�NUDMDFK�PRGHO� SDUWQHUVWZD� SXEOLF]QR�SU\ZDWQHJR�*
VWR�ü�WHOHIRQLL�SU]HZRGRZHM�Z 3ROVFH�MHVW�]QDF]QLH�]Uy*QLFRZDQD�WHU\WRULDOQLH��SU]\�F]\PZ\UD(QH�EUDNL�Z�WHM�G]LHG]LQLH�RGF]XZDOQH�V� QD�WHUHQDFK�ZLHMVNLFK�

�
�

��
��
��
��
��
��

�

ZLH� P�GR���W\V� P�������W\V� P��������W\V� P�SRZ�����W\V�

����'RVW
S�GR�,QWHUQHWX�ZJ�PLHMVFD�]DPLHV]NDQLD�Z�3ROVFH�Z������U�

'UyGáR��RSUDFRZDQLH�ZáDVQH�0,
0R*OLZR�ü� NRU]\VWDQLD� ]� XVáXJ� VLHFL� ,QWHUQHW� L V]\ENLHM� WUDQVPLVML� GDQ\FK� SR]RVWDMH� ZFL�*GRPHQ� PLHV]ND�FyZ�WHUHQyZ�]XUEDQL]RZDQ\FK��.RQLHF]QH�MHVW�]DDQJD*RZDQLH�VL
 SD�VWZDZ G]LDáDQLD�� NWyUH� ]PQLHMV]� LVWQLHM�FH� G\VSURSRUFMH� Z SR]LRPLH� UR]ZRMX� UHJLRQDOQHJR�2JURPQ� URO
 Z� W\P� ]DNUHVLH� PRJ� RGHJUDü� VDPRU]�G\� �� ]DUyZQR� SU]\� RUJDQL]RZDQLXSURFHVX� LQZHVW\FML�� MDN� L SRSU]H]� ]DDQJD*RZDQLH� ILQDQVRZH�� 1DOH*\� ZVSLHUDü� LQLFMDW\Z\JRVSRGDUF]H� PLHV]ND�FyZ� ZVL� L PDá\FK� PLDVW�� ]PLHU]DM�FH� GR� HIHNW\ZQHJR� UR]ZRMX� W\FKUHJLRQyZ�
3ROLW\ND� SUHIHUHQFML� SURLQZHVW\F\MQ\FK� GRW\F]�FD� LQZHVW\FML� WHOHNRPXQLNDF\MQ\FK�� ZV]F]HJyOQR�FL�QD�REV]DUDFK�ZLHMVNLFK��PD�QD� FHOX�]DSHZQLHQLH�Z�RNUHVLH�QDMEOL*V]\FK��� ODW
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�UHGQLHJR�ZVND(QLND�QDV\FHQLD�SRQDG�����DERQHQWyZ�WHOHIRQLL�VWDFMRQDUQHM��]�REHFQ\FK�����L�����DERQHQWyZ�WHOHIRQLL�NRPyUNRZHM��]�REHFQ\FK������QD������PLHV]ND�FyZ�
:�F]HUZFX����� U��SU]\�3UH]HVLH�5DG\�0LQLVWUyZ�SRZVWDáD�5DGD�,QIRUPDW\]DFML�:VL��NWyUHM]DGDQLHP� MHVW�P�LQ�� LQLFMRZDQLH� G]LDáD� PDM�F\FK� QD� FHOX�Z\UyZQ\ZDQLH� V]DQV�Z� ]DNUHVLHGRVW
SX�PáRG]LH*\�ZLHMVNLHM�GR�V\VWHPyZ�L�WHFKQLN�WHOHLQIRUPDW\F]Q\FK�RUD]�ZVSyáG]LDáDQLH]� RUJDQDPL� U]�GRZ\PL� L� RUJDQL]DFMDPL� SR]DU]�GRZ\PL� Z� ]DNUHVLH� ZGUD*DQLD� WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�GR�SURFHVyZ�WUDQVIRUPDFML�SROVNLHM�ZVL�
0LHV]ND�F\� WHUHQyZ� ZLHMVNLFK� PDM� SUREOHP\� ]ZL�]DQH� QLH� W\ONR� ] EUDNLHP� GRVW
SX� GRHGXNDFML�L�LQIRUPDFML��DOH�UyZQLH* ] G\VWU\EXFM� WRZDUyZ�L XVáXJ��,VWRWQ� URO
 PRJ� RGHJUDüSXEOLF]QH� SXQNW\� GRVW
SX� GR ,QWHUQHWX�� Z� W\P� P�LQ�� WZRU]RQH� Z� JPLQDFK� R�URGNLPXOWLPHGLDOQH�±�WHOHFHQWUD��E
G�FH�ZLHORIXQNF\MQ\P�SRPLHV]F]HQLHP��D�GRFHORZR�SUDFRZQL�PXOWLPHGLDOQ� Z\SRVD*RQ� P�LQ��Z�VSU]
W�ELXURZ\�RUD]�VWDQRZLVND�NRPSXWHURZH�]H�VWDá\Pá�F]HP�LQWHUQHWRZ\P��]ORNDOL]RZDQ� Z��JPLQQ\FK�GRPDFK�NXOWXU\��V]NRáDFK��ELEOLRWHNDFK�LLQQ\FK�PLHMVFDFK�VNXSLDM�F\FK�VSRáHF]QR�FL�ORNDOQH�
&HOH�x 5R]ZyM� LQIUDVWUXNWXU\� WHOHNRPXQLNDF\MQHM� QD� ZVL� VWDQRZL�FHM� ED]
 WHFKQLF]Q� GODZSURZDG]DQLD�HOHPHQWyZ�QRZRF]HVQHM�JRVSRGDUNL�x :VSLHUDQLH�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�QD�WHUHQDFK�ZLHMVNLFK�x =ZL
NV]HQLH� DNW\ZQR�FL� JRVSRGDUF]HM� Z UHJLRQDFK� SRSU]H]� LQZHVW\FMH� Z LQIUDVWUXNWXU
WHOHNRPXQLNDF\MQ��x 8áDWZLHQLH�SURFHVyZ�UHRULHQWDFML�]DZRGRZHM�QD�ZVL�x 7ZRU]HQLH�PHFKDQL]PyZ�VW\PXOXM�F\FK�DNW\ZL]DFM
 ]DZRGRZ� PLHV]ND�FyZ�ZVL�

F��5R]ZyM�UDGLRIRQLL�L�WHOHZL]ML�F\IURZHM7HFKQRORJLF]Q\P� IXQGDPHQWHP� UR]ZRMX� VSRáHF]H�VWZD� LQIRUPDF\MQHJR� MHVW� SURFHVNRQZHUJHQFML�� XMHGQROLFDQLD� WU]HFK� G]LHG]LQ�� WHOHNRPXQLNDFML�� LQIRUPDW\NL� L� PHGLyZ�� XSRGVWDZ� NWyUHM� OH*�� WHFKQLNL� F\IURZH�� 7HFKQRORJLH� WUDG\F\MQH� XVW
SXM� PLHMVFDXQLZHUVDOQ\P�� F\IURZ\P� VLHFLRP� WUDQVPLVML� REUD]X�� G(ZL
NX� L� GDQ\FK� NRPSXWHURZ\FK� �PXOWLPHGLDOQ\P� VLHFLRP� ]EXGRZDQ\P� ]� Z\NRU]\VWDQLHP� VDWHOLWyZ�� á�F]� RSW\F]Q\FK� F]\UDGLRZ\FK�
3ROVND� VWDáD� VL
 Z� RVWDWQLFK� ODWDFK� EDUG]R� DWUDNF\MQ\P� U\QNLHP� GOD� UR]ZRMX� SU]HND]XVDWHOLWDUQHJR��:������U���������JRVSRGDUVWZ�GRPRZ\FK�PLDáR�PR*OLZR�ü�RGELRUX�WHOHZL]MLVDWHOLWDUQHM�� Z� ����� U�� �� ����� ���� 5R]PLDU� L� G\QDPLND� SROVNLHJR� U\QNX� PHGLDOQHJRX]DVDGQLDM� PR*OLZLH� V]\ENLH� UR]SRF]
FLH� ZLHORHWDSRZ\FK� G]LDáD� ZSURZDG]DQLD� WHOHZL]MLF\IURZHM�
3RGM
FLH� G]LDáD� ]ZL�]DQ\FK� ]� UR]ZRMHP� WHOHZL]ML� F\IURZHM� Z� 3ROVFH� MHVW� NRQLHF]Q\PHOHPHQWHP� SRZV]HFKQHM� ]PLDQ\� F\ZLOL]DF\MQHM� ]ZL�]DQHM� ]� V]HURNLP� Z\NRU]\VWDQLHPWHFKQRORJLL� F\IURZHM�� SURZDG]�FHM� GR� UR]ZRMX� VSRáHF]H�VWZD� LQIRUPDF\MQHJR�� 7HOHZL]MDF\IURZD�GDMH�ZL
NV]� PR*OLZR�ü�Z\ERUX�SURJUDPyZ�L�OHSV]� MDNR�ü�LFK�RGELRUX��SR]ZDOD�QDZSURZDG]HQLH� QRZ\FK� XVáXJ� �WHOHZL]MD� LQWHUDNW\ZQD
� NRPXQLNDFMD� PXOWLPHGLDOQD
��� -HMUR]ZyM�PR*H� VW\PXOXM�FR�ZSá\ZDü� QD� Z]URVW� JRVSRGDUF]\�� VSU]\MDü� SRZVWDZDQLX� QRZ\FKPLHMVF�SUDF\�� UR]ZRMRZL�SU]HGVL
ELRUF]R�FL�RUD]�SURGXNFML�QRZ\FK�GyEU� L�XVáXJ�Z�VHNWRU]H
� 0Dá\�5RF]QLN�6WDW\VW\F]Q\�������:DUV]DZD�������V�����



H3ROVND��������3ODQ�G]LDáD� QD�U]HF]�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�Z�3ROVFH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

DXGLRZL]XDOQ\P�� 3RGVWDZRZ\P� ]DGDQLHP� MHVW� VWZRU]HQLH� G\QDPLF]QLH� UR]ZLMDM�FHJR� VL
VHNWRUD�XVáXJ�PXOWLPHGLDOQ\FK�Z RSDUFLX�R WUDG\F\MQH�RUD]�QRZH�PHWRG\�SU]HND]X�
&HOH�x =DSHZQLHQLH� GRVW
SX� GR� LQIRUPDFML� L� GyEU� NXOWXU\� ]D� SR�UHGQLFWZHP� F\IURZ\FKSU]HND]yZ� DXGLRZL]XDOQ\FK� ]� ]DFKRZDQLHP� ]DVDG� SOXUDOL]PX� RUD]� Uy*QRURGQR�FLUHJLRQDOQHM��NXOWXURZHM���ZLDWRSRJO�GRZHM�L HWQLF]QHM�x =DSHZQLHQLH� ZDUXQNyZ� KDUPRQLMQHJR� L� NRPSOHPHQWDUQHJR� UR]ZRMX� XVáXJDXGLRZL]XDOQ\FK�Z VLHFLDFK�QD]LHPQ\FK��VDWHOLWDUQ\FK�L NDEORZ\FK�x =DSHZQLHQLH� GRVW
SX� PHGLyZ� SXEOLF]Q\FK� GR� QD]LHPQ\FK� L VDWHOLWDUQ\FK� SODWIRUPF\IURZ\FK
 RUD]� LFK� IXQNFMRQRZDQLD�Z ZDUXQNDFK�NRQZHUJHQFML� L NRQNXUHQFML� QD� U\QNXXVáXJ�F\IURZ\FK�x 6WZRU]HQLH� ZDUXQNyZ� GOD� VSUDZQHJR� IXQNFMRQRZDQLD� U\QNX� PHGLyZ� F\IURZ\FK�QDGDZFyZ� L RSHUDWRUyZ� QLHSXEOLF]Q\FK� RUD]� RFKURQD� LFK� LQWHUHVyZ� SU]H]� VWRVRZDQLHV\VWHPyZ�GRVW
SX�ZDUXQNRZHJR
�x 6WZRU]HQLH� ZDUXQNyZ� GOD� UR]ZRMX� U\QNX� PHGLyZ� F\IURZ\FK� ] ]DSHZQLHQLHPNRQNXUHQF\MQR�FL��SOXUDOL]PX�L Uy*QRURGQR�FL�SURJUDPRZHM�x 3RSUDZD�MDNR�FL�WHFKQLF]QHM�L DUW\VW\F]QHM�SU]HND]yZ�DXGLRZL]XDOQ\FK�Z VLHFLDFK�x 6W\PXORZDQLH�UR]V]HU]DQLD�]DVL
JX�VLHFL�V]HURNRSDVPRZ\FK�

G��%H]SLHF]H�VWZR�VLHFL)XQNFMRQRZDQLH� ZLHOX� G]LHG]LQ� JRVSRGDUNL� RSLHUD� VL
 QD� Z\NRU]\VWDQLX� VLHFLWHOHLQIRUPDW\F]Q\FK� L� DSOLNDFML� NRPSXWHURZ\FK�� 6W�G� WH* NZHVWLD� EH]SLHF]H�VWZD� VLHFL� L]DVREyZ� LQIRUPDF\MQ\FK� VWDáD� VL
 ]DJDGQLHQLHP� SULRU\WHWRZ\P� GOD� ZLHOX� RUJDQL]DFML� LLQVW\WXFML�*\FLD� JRVSRGDUF]HJR��P�LQ��Z�KDQGOX� L� EDQNRZR�FL� HOHNWURQLF]QHM�� JG]LH� ]DXIDQLHNOLHQWyZ�PD�SRGVWDZRZH�]QDF]HQLH�GOD�UR]ZRMX�XVáXJ��ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q��
6SUDZD� EH]SLHF]H�VWZD� VLHFL� REHMPXMH� QDVW
SXM�FH� REV]DU\�� SROLW\ND� EH]SLHF]H�VWZD�RUJDQL]DFMD� V\VWHPX� ]DU]�G]DQLD� EH]SLHF]H�VWZHP� ILUP\�� LQZHQWDU\]DFMD� L� NODV\ILNDFMDSRVLDGDQ\FK� ]DVREyZ�� HGXNDFMD� SUDFRZQLNyZ�� EH]SLHF]H�VWZR� IL]\F]QH� L� �URGRZLVNRZH�]DU]�G]DQLH� NRPXQLNDFMH� L� ELH*�FD� REVáXJD� SROLW\NL� EH]SLHF]H�VWZD�� NRQWUROD� GRVW
SX� GR]DVREyZ�� XWU]\PDQLH� L� UR]EXGRZD� V\VWHPyZ� LQIRUPDW\F]Q\FK� ]JRGQLH� ]� SROLW\N�EH]SLHF]H�VWZD�� ]DU]�G]DQLH� FL�JáR�FL� SUDF\� ILUP\�� ]JRGQR�ü� SROLW\NL� EH]SLHF]H�VWZD� ]ORNDOQ\PL�UHJXODFMDPL�L�QRUPDPL�
0HFKDQL]P\�]DEH]SLHF]DM�FH�VLHFL�REHMPXM� QDVW
SXM�FH�G]LDáDQLD�6]\IURZDQLH� LQIRUPDFML� 3ROHJD� RQR� QD� ]DVWRVRZDQLX� Uy*Q\FK� PHWRG� NU\SWRJUDILF]Q\FKXQLHPR*OLZLDM�F\FK�RGF]\WDQLH�GDQ\FK�RVRERP�QLHSRVLDGDM�F\P�SUDZD�GRVW
SX�GR�QLFK�8ZLHU]\WHOQLDQLH� LQIRUPDFML� �SRGSLV\� F\IURZH
�� 'DQH� SU]HV\áDQH� GURJ� HOHNWURQLF]Q�SRZLQQ\� E\ü� ]DEH]SLHF]RQH� SU]HG� QLHXSUDZQLRQ\P� GRVW
SHP�� 8*\WNRZQLF\� PXV]� PLHüUyZQLH* SHZQR�ü��*H�SU]HV\áDQ\�GRNXPHQW�QLH�]RVWDá�]PLHQLRQ\�SRGF]DV� WUDQVPLVML�RUD]�� *H]RVWDá�Z\VáDQ\�SU]H]�RVRE
��NWyUD�ILJXUXMH�QD�QLP�MDNR�QDGDZFD��=EXGRZDQLH� LQIUDVWUXNWXU\NOXF]D�SXEOLF]QHJR
 �3.,��XPR*OLZL�XZLHU]\WHOQLHQLH�LQIRUPDFML�2FKURQD�DQW\ZLUXVRZD��-HGQ\P�]�QDMSRVSROLWV]\FK�]DJUR*H� VLHFL�NRPSXWHURZHM�V� SURJUDP\Z\NRU]\VWXM�FH� VáDEH� SXQNW\� V\VWHPyZ� RSHUDF\MQ\FK�� 6áX*�� RQH� ]DUyZQR� GR� GHVWUXNFMLV\VWHPyZ�� MDN� L� GR�QLHOHJDOQHJR�SR]\VNLZDQLD� LQIRUPDFML� V\VWHPRZ\FK� L� X*\WNRZ\FK��$E\]DEH]SLHF]\ü� VL
 SU]HG� WHJR� W\SX� ]DJUR*HQLDPL� ZSURZDG]D� VL
 W]Z�� EUDP\� DQW\ZLUXVRZHL LQQHJR�URG]DMX�RSURJUDPRZDQLH�DQW\ZLUXVRZH�



H3ROVND��������3ODQ�G]LDáD� QD�U]HF]�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�Z�3ROVFH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

,GHQW\ILNDFMD�L�XZLHU]\WHOQLDQLH�RVyE�XSUDZQLRQ\FK� %H]SLHF]H�VWZR�WUDQVDNFML��]DSHZQLHQLHLFK� SRXIQR�FL� L EH]SLHF]Q\� GRVW
S� GR� GDQ\FK� ]DSHZQLü� PRJ� NDUW\� PLNURSURFHVRURZH
�E
G�FH�LVWRWQ\P�HOHPHQWHP�]GRE\ZDQLD�]DXIDQLD�NOLHQWyZ�
6WDQGDUG\� EH]SLHF]H�VWZD� VLHFL� L� V\VWHPyZ� ]DEH]SLHF]H� V� WZRU]RQH� SU]H]� RUJDQL]DFMHQRUPDOL]DF\MQH�� ]DUyZQR� QD� V]F]HEOX� HXURSHMVNLP� MDN� L� PL
G]\QDURGRZ\P�� :� 3ROVFHGREURZROQH�QRUP\�]�WHJR�]DNUHVX�RSUDFRZ\ZDQH�V� Z�3ROVNLP�.RPLWHFLH�1RUPDOL]DF\MQ\P�3.1��� :VND]DQH� MHVW� ]DWHP� XDNW\ZQLHQLH� XF]HVWQLFWZD� ]DUyZQR� VHNWRUD� SU\ZDWQHJR�QDXNRZHJR� MDN� L� DGPLQLVWUDFML� Z� SURFHVLH� RSUDFRZ\ZDQLD� QRUP� QD� ND*G\P� V]F]HEOX� RGNUDMRZHJR�GR�PL
G]\QDURGRZHJR�
:UD]� ]� UR]ZRMHP� XVáXJ� �ZLDGF]RQ\FK� GURJ� HOHNWURQLF]Q� SRMDZLDM� VL
 QRZH� URG]DMHSU]HVW
SF]R�FL��6� WR�P�LQ��SU]HVW
SVWZD�SU]HFLZNR�SRXIQR�FL��LQWHJUDOQR�FL�RUD]�GRVW
SQR�FLGDQ\FK�L�V\VWHPyZ�NRPSXWHURZ\FK��UR]SRZV]HFKQLDQLH�QLHOHJDOQ\FK�WUH�FL�SRSU]H]�VLHü�RUD]QDUXV]DQLH� SUDZ� ZáDVQR�FL� LQWHOHNWXDOQHM�� =H� Z]JO
GX� QD� WUDQVJUDQLF]Q\� FKDUDNWHU� VLHFLLVWRWQH� MHVW�� DE\� ZVSyáSUDFD� PL
G]\QDURGRZD� QD� W\P� SROX� E\áD� HIHNW\ZQD� L V]F]HJyáRZRGRSUDFRZDQD��']LDáDQLD� 3ROVNL�Z W\P� REV]DU]H� SRZLQQ\� E\ü� �FL�OH� ]ZL�]DQH� ] G]LDáDQLDPLSRGHMPRZDQ\PL� Z� 8QLL� (XURSHMVNLHM�� .RQLHF]QH� MHVW� RSUDFRZDQLH� 3ROVNLFK� 1RUPZSURZDG]DM�F\FK� QRUP\� HXURSHMVNLH� RUD]� PL
G]\QDURGRZH� ]� ]DNUHVX� EH]SLHF]H�VWZDWHOHLQIRUPDW\F]QHJR�� ��� OLVWRSDGD� ���� U�� 3ROVND� SRGSLVDáD� .RQZHQFM
 5DG\� (XURS\� ZVSUDZLH� F\EHUSU]HVW
SVWZ�� %
G]LH� RQD� SODWIRUP� PL
G]\QDURGRZHM� ZVSyáSUDF\�Z� ]DNUHVLH]ZDOF]DQLD�SU]HVW
SVWZ�]ZL�]DQ\FK�]�Z\NRU]\VWDQLHP�WHFKQRORJLL�LQIRUPDW\F]QHM�
:FKRG]�FD�Z� *\FLH�Z�GQLX� ��� VLHUSQLD� ����� U�� XVWDZD� R� SRGSLVLH� HOHNWURQLF]Q\P� RNUH�ODZDUXQNL�VWRVRZDQLD�SRGSLVX�HOHNWURQLF]QHJR�� MHJR�VNXWNL�SUDZQH��]DVDG\� �ZLDGF]HQLD�XVáXJFHUW\ILNDF\MQ\FK� RUD]� ]DVDG\� QDG]RUX� QDG� SRGPLRWDPL� �ZLDGF]�F\PL� WH� XVáXJL�� 8VWDZDVWZRU]\�SRGVWDZ\�SUDZQH�GOD�UR]ZRMX�LQIUDVWUXNWXU\�NOXF]D�SXEOLF]QHJR�
&HOH�x 2SUDFRZDQLH�VWUDWHJLF]QHJR�SODQX�EH]SLHF]H�VWZD�LQIUDVWUXNWXU\�WHOHLQIRUPDW\F]QHM�x =DJZDUDQWRZDQLH� Z\VRNLHJR� VWRSQLD� EH]SLHF]H�VWZD� VLHFL� L XVáXJ� �ZLDGF]RQ\FK� GURJ�HOHNWURQLF]Q��x :GUR*HQLH�Z�LQIUDVWUXNWXU]H�LQIRUPDW\F]QHM�SD�VWZD�VWDQGDUGyZ�UR]ZL�]D� WHFKQLF]Q\FK]DFKRZXM�F\FK�Z\PDJDQH�SR]LRP\�EH]SLHF]H�VWZD�x 6WZRU]HQLH�ZDUXQNyZ�GR�ZSURZDG]HQLD�QRZ\FK�WHFKQRORJLL�DXWRU\]DFML�x :VSLHUDQLH�UR]ZRMX�EDGD� Z�]DNUHVLH�EH]SLHF]Q\FK�VLHFL�WHOHLQIRUPDW\F]Q\FK�x 3URPRZDQLH�ÄNXOWXU\�EH]SLHF]H�VWZD´�Z�SURFHVLH�SURMHNWRZDQLD�L�ZGUD*DQLD�WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�x 3URPRZDQLH�Z�]DNUHVLH��EH]SLHF]H�VWZD�L�RFKURQ\�GDQ\FK�UR]ZL�]D� NRPSDW\ELOQ\FK�ZVNDOL�PL
G]\QDURGRZHM�

� KWWS���FRQYHQWLRQV�FRH�LQW�7UHDW\� ']��8��]������U���1U������SR]�������
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&(/����32:6=(&+1<��6=<%6=<�,�7$�6=<�,17(51(7
3RGVWDZRZ\P� HOHPHQWHP� ZDUXQNXM�F\P� EXGRZ
 VSRáHF]H�VWZD� LQIRUPDF\MQHJR� Z 3ROVFHMHVW�SRZV]HFKQ\��V]\ENL�L WDQL�GRVW
S�GR XVáXJ�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK��Z W\P�GR]DVREyZ� LQIRUPDF\MQ\FK� ,QWHUQHWX�� $E\� VSURVWDü� WHPX� Z\]ZDQLX� QDOH*\� RSUDFRZDü� LZGUR*\ü� UHJXODFMH� SUDZQH�� NWyUH� ]DSHZQL� VNXWHF]QH� PHFKDQL]P\� NRQNXUHQFML� RUD]XPR*OLZL� RSW\PDOQH� Z\NRU]\VWDQLH� LVWQLHM�F\FK� ]DVREyZ� VLHFL� WHOHNRPXQLNDF\MQ\FKL F]
VWRWOLZR�FL�UDGLRZ\FK�
= GRVW
SX� GR ,QWHUQHWX� NRU]\VWD� Z 3ROVFH� RNRáR� ��� POQ� RVyE��� :� FL�JX� RVWDWQLHJR� URNXQDVW�SLá�Z]URVW�R�RN������POQ�X*\WNRZQLNyZ�

��� ���
���

�����������������

����3URFHQW�OXGQR�FL�UHJXODUQLH�NRU]\VWDM�FHM�]�,QWHUQHWX��SRZ\*HM����URNX�*\FLD��SU]\QDMPQLHM�UD]�Z�W\JRGQLX��Z������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD��73�,QWHUQHW��3URJUHVV�5HSRUW��(XUREDURPHWU�����
$NWXDOQLH�RNRáR����JRVSRGDUVWZ�GRPRZ\FK PD�GRVW
S�GR VLHFL�,QWHUQHW�L V]DFXMH�VL
��*H�LFKOLF]ED� Z]URVáD� Z FL�JX� RVWDWQLHJR� URNX� R �� �� :L
NV]R�ü� SRá�F]H� ] VLHFL� ,QWHUQHWUHDOL]RZDQD�MHVW�] Z\NRU]\VWDQLHP�PRGHPX�SU]H]�SXEOLF]Q� VLHü�WHOHIRQLF]Q� OXE�SU]H]�VLHüWHOHZL]ML�NDEORZHM�

�� ���
������
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���
���

����3URFHQW�JRVSRGDUVWZ�GRPRZ\FK�]�GRVW
SHP�GR�VLHFL�,QWHUQHW�Z������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD��3URJUHVV�5HSRUW��(XUREDURPHWU�����
��6WDQ�QD�JUXG]LH� �����U���ZHGáXJ�73�,QWHUQHW
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%DULHU� GDOV]HJR� G\QDPLF]QHJR� Z]URVWX� OLF]E\� JRVSRGDUVWZ� NRU]\VWDM�F\FK� ]� ,QWHUQHWXV� Z\VRNLH�FHQ\�XVáXJ�WHOHNRPXQLNDF\MQ\FK��,FK�NRV]W��V\VWHP�QDOLF]DQLD�RSáDW��D�WDN*H�QLVNDSU]HSXVWRZR�ü�SRá�F]H� PRGHPRZ\FK�V� F]\QQLNDPL�RJUDQLF]DM�F\PL�GRVW
S�GR�LQIRUPDFML�UR]ZyM�KDQGOX�HOHNWURQLF]QHJR�L�XVáXJ��ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q��
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����.RV]W�GRVW
SX�GR�VLHFL�,QWHUQHW�Z�JRG]LQDFK�V]F]\WX��VWDZNL�Z�(XUR��]D�JRG]LQ
��Z������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD��3URJUHVV�5HSRUW��(XUREDURPHWU�����
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����.RV]W�GRVW
SX�GR�VLHFL�,QWHUQHW�SR]D�JRG]LQDPL�V]F]\WX��VWDZNL�Z�(XUR��]D�JRG]LQ
��Z������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD���3URJUHVV�5HSRUW��(XUREDURPHWU�����
,VWRWQ\PL� NZHVWLDPL� V� UHJXODFMH� SUDZQH� RGQRV]�FH� VL
 GR� ]DVDG� X*\WNRZDQLD� á�F]\G]LHU*DZLRQ\FK
�RUD]�SUREOHPX RVWDWQLHM�PLOL��FR�PD�NOXF]RZH�]QDF]HQLH�GOD�IXQNFMRQRZDQLDU\QNX� GRVWDZFyZ� XVáXJ� LQWHUQHWRZ\FK� �,63
�� RUD]� SRZV]HFKQHJR� L� WDQLHJR� GRVW
SX� GRLQWHUQHWX�� 3URZDG]RQH� REHFQLH� SUDFH� QDG� QRZHOL]DFM� XVWDZ\� 3UDZR� WHOHNRPXQLNDF\MQHXUHJXOXM� SUREOHP� ÄXZROQLHQLD� S
WOL� DERQHQFNLHM´ ]JRGQLH� ]� QRUPDPL� RERZL�]XM�F\PL� Z8(�
'RVW
S� GR� VLHFL� WHOHLQIRUPDW\F]Q\FK� PR*QD� X]\VNDü� UyZQLH* SU]H]� LQIUDVWUXNWXU\DOWHUQDW\ZQH� GR� VWDFMRQDUQ\FK� VLHFL� WHOHIRQLF]Q\FK� �� VLHFL� WHOHZL]ML� NDEORZ\FK�� GRVW
SEH]SU]HZRGRZ\� ] Z\NRU]\VWDQLHP� WHOHIRQLL� *60 �SURWRNRá\� :$3
� L *356
��V]HURNRSDVPRZ\� GRVW
S� UDGLRZ\� �UDGLRGRVW
S
��� SRSU]H]� VLHü� HQHUJHW\F]Q��� GRVW
SZ\NRU]\VWXM�F\� SURPLHQLH� SRGF]HUZRQH�� D� Z SU]\V]áR�FL�8076�� ,VWRWQ� NZHVWL� MHVW� WDN*HXUHJXORZDQLH�GRVW
SX�GR�SDVPD�,60������RUD]�����*+]��ZROQHJR�RG�RSáDW�
,VWRWQH� MHVW� ZVSLHUDQLH� UR]ZRMX� NRPXQLNDFML� PXOWLPHGLDOQHM� REHMPXM�FHM� LQWHJUDFM
 VLHFLWHOHZL]\MQ\FK� L� PXOWLPHGLDOQ\FK� V\VWHPyZ� UDGLRNRPXQLNDF\MQ\FK� ]� V\VWHPDPL
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WHOHNRPXQLNDFML� NDEORZHM�� 5RVQ�FH� ]DSRWU]HERZDQLH� QD� LQIRUPDFM
 Z\ZRáXMH� SRWU]HE
UR]EXGRZ\� VLHFL� V]HURNRSDVPRZ\FK�� NWyUH� PDM� RJURPQH� ]QDF]HQLH� GOD� ]DSHZQLHQLDá�F]QR�FL� RUD]� UR]ZRMX� V\VWHPyZ� UR]VLHZF]\FK
� Z\NRU]\VWXM�F\FK� WHFKQLNL� UDGLRZH�:\NRU]\VWDQLH� W\FK� PR*OLZR�FL� SR]ZROL� QD� V]\ENL� L VWRVXQNRZR� WDQL� GRVW
S� GR]DDZDQVRZDQ\FK�XVáXJ��ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q��
5R]ZyM�,QWHUQHWX�L�XVáXJ��ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q� MHVW�RJUDQLF]RQ\�PR*OLZR�FLDPLGRVW
SX� GR� WHUPLQDOL� LQWHUQHWRZ\FK�� 7ZRU]HQLH� SXEOLF]Q\FK� SXQNWyZ� GRVW
SX� GR ,QWHUQHWXSU]\�Z\NRU]\VWDQLX�LVWQLHM�FHM�LQIUDVWUXNWXU\�ZSá\ZD�QD�REQL*DQLH�NRV]WyZ�EXGRZ\�SRGVWDZUR]ZRMX� VSRáHF]H�VWZD� LQIRUPDF\MQHJR�� 1DMZL
NV]� Z� 3ROVFH� VLHü� SODFyZHN� SXEOLF]Q\FKSRVLDGD� 3RF]WD� 3ROVND� L� ELEOLRWHNL�� .LONDQD�FLH� W\VL
F\� ELEOLRWHN� SXEOLF]Q\FK�� V]NROQ\FK�QDXNRZ\FK�� R�URGNyZ� LQIRUPDFML� L� LQ�� E
G]LH� VWDQRZLü� ZVSDUFLH� EXGRZDQHJR� V\VWHPXSRZV]HFKQHJR�GRVW
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ELRUVWZ�SD�VWZRZ\FK�L�LQ���x UHMHVWU� VWRZDU]\V]H��� LQQ\FK� RUJDQL]DFML� VSRáHF]Q\FK� L ]DZRGRZ\FK�� IXQGDFML�SXEOLF]Q\FK�]DNáDGyZ�RSLHNL�]GURZRWQHM�x UHMHVWU�GáX*QLNyZ�QLHZ\SáDFDOQ\FK�,,�� 1RZD� .VL
JD�:LHF]\VWD ±� UHMHVWU� XU]
GRZ\�� NWyU\� VWDQRZL� F]
�ü� ]DGDQLD�8WZRU]HQLH=LQWHJURZDQHJR�6\VWHPX�.DWDVWUDOQHJR��3URMHNW�]DNáDGD�x Z\NRQDQLH� RSURJUDPRZDQLD� HOHNWURQLF]QHM� NVL
JL� ZLHF]\VWHM�� RSURJUDPRZDQLDZVSRPDJDM�FHJR� SUDF
 Z\G]LDáyZ� ZLHF]\VWRNVL
JRZ\FK�� D WDN*H� RSUDFRZDQLHL SU]HWHVWRZDQLH� HOHNWURQLF]Q\FK� SRá�F]H� SRPL
G]\� V�GDPL� ZLHF]\VWRNVL
JRZ\PLL ZáD�FLZ\PL�Z\G]LDáDPL�JHRGH]ML�x RSUDFRZDQLH� L� ZGUR*HQLH� SU]HSLVyZ� XPR*OLZLDM�F\FK� SURZDG]HQLH� NVL�J� ZLHF]\VW\FKZ\á�F]QLH�Z SRVWDFL�HOHNWURQLF]QHM��]�PR*OLZR�FL� NRQZHUVML�REHFQHJR�]DVREX�GR�QRZHMSRVWDFL�
3RWU]HED� VWZRU]HQLD� 6\VWHPX� ,QIRUPDW\F]QHJR� 3URNXUDWXU�� ZVSRPDJDM�FHJR� SUDF
SURNXUDWXU��MHVW�QDVW
SVWZHP�]QDF]�FHJR�Z]URVWX�LOR�FL�SURZDG]RQ\FK�VSUDZ�RUD]�SRMDZLHQLDVL
 QRZ\FK� IRUP�SU]HVW
SF]R�FL��Z� W\P�SU]HVW
SF]R�FL�]RUJDQL]RZDQHM��REHMPXM�FHM� VZRLP]DVL
JLHP�UyZQLH* LQQH�SD�VWZD�
&HOH�x 3U]\JRWRZDQLH� QLH]E
GQHM� LQIUDVWUXNWXU\� LQIRUPDF\MQHM� MHGQRVWHN� 0LQLVWHUVWZD6SUDZLHGOLZR�FL�L�XUXFKRPLHQLH�Z QLFK�]LQWHJURZDQ\FK�V\VWHPyZ�LQIRUPDF\MQ\FK�x 6WZRU]HQLH� LQIUDVWUXNWXU\� WHFKQLF]QHM� XPR*OLZLDM�FHM� NRQWDNW� ] MHGQRVWNDPL� UHVRUWX� L]DáDWZLDQLH�VSUDZ�GURJ� HOHNWURQLF]Q��

G��3ROLFMD5R]ZyM� á�F]QR�FL� L� WHFKQRORJLL� LQIRUPDF\MQ\FK� L� NRPXQLNDF\MQ\FK� MHVW� NRQLHF]Q\PZDUXQNLHP�SUDZLGáRZHJR�]DU]�G]DQLD�VLáDPL�SROLFML�]DUyZQR�Z V\WXDFMDFK�NU\]\VRZ\FK�MDNL SU]\� UHDOL]DFML� UXW\QRZ\FK�]DGD��� 6\VWHP\� LQIRUPDW\F]QH� W\FK� VáX*E�E
G� QDELHUDü� IRUP\
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PXOWLPHGLDOQ\FK� DSOLNDFML� ]� SURVW\P� L� SRZV]HFKQ\P� GRVW
SHP� GR� ED]� GDQ\FK� ]DSR�UHGQLFWZHP LQWUDQHWX�� 8áDWZL� WR� NRPXQLNDFM
 X*\WNRZQLNRP� V\VWHPyZ� SROLF\MQ\FK] FHQWUDOQ\PL� V\VWHPDPL� DGPLQLVWUDFML� SD�VWZRZHM� RUD]� UHVRUWDPL� ZVSyáSUDFXM�F\PL] 3ROLFM� Z�]DNUHVLH�]ZDOF]DQLD�SU]HVW
SF]R�FL��'RW\F]\�WR�V\VWHPyZ�WDNLFK�MDN�QD�SU]\NáDG�3(6(/�� &HQWUDOQD� (ZLGHQFMD� 3RMD]GyZ� L .LHURZFyZ�� 5(*21�� F]\� WH* LQIRUPDW\F]Q\V\VWHP�REHMPXM�F\�&HQWUDOQ\�5HMHVWU�6ND]DQ\FK��.RU]\VWDQLH�SU]H]�3ROLFM
 ]�]HZQ
WU]Q\FKED]� GDQ\FK� URG]L� NRQLHF]QR�ü� ZGUD*DQLD� Z SROLF\MQ\FK� V\VWHPDFK� LQIRUPDW\F]Q\FKVNXWHF]Q\FK�UR]ZL�]D� Z�]DNUHVLH�RFKURQ\�GRVW
SX�L EH]SLHF]H�VWZD�GDQ\FK�
1RZR�FL� V� V\VWHP\� LQIRUPDW\F]QH� ZVSLHUDM�FH� GRZRG]HQLH� VLáDPL� SROLF\MQ\PL�� 7DG]LHG]LQD� ]DVWRVRZD� FKDUDNWHU\]XMH� VL
 SU]HGH� ZV]\VWNLP� NRQLHF]QR�FL� LQWHJUDFMLV\VWHPyZ� á�F]QR�FL� L LQIRUPDW\NL�� :\NRU]\VWXMH� WDN*H� WHFKQLNL� ]ZL�]DQH� QS�� ]� PRELOQ\PGRVW
SHP� GR� ]DVREyZ� LQIRUPDW\F]Q\FK�� F]\� Z\NRU]\VWDQLHP� WHFKQLNL� *36
� GRSR]\FMRQRZDQLD� SDWUROL� L PLHMVF� ]GDU]H��� 5R]ZyM� V\VWHPyZ� WHJR� W\SX� ]PLHU]D� UyZQLH*Z NLHUXQNX�LQWHJUDFML�] LQQ\PL�VáX*EDPL��QS��SRJRWRZLH��VWUD* SR*DUQD���2EHFQLH�Z�8(�WUZDM�LQWHQV\ZQH� SUDFH� QDG�ZSURZDG]HQLHP� V\VWHPX� QDZLJDFML� VDWHOLWDUQHM�*DOLOHR�� NWyU\� E
G]LHVSHáQLDá��P�LQ�� IXQNFM
 V\VWHPX�*36��:� URNX� ����� 3ROVND�Zá�F]\� VL
 Z� SUDFH� ]ZL�]DQH� ]SU]\JRWRZDQLHP�VL
 GR�NRU]\VWDQLD�]�WHJR�V\VWHPX�
,QQ\P� NLHUXQNLHP� UR]ZRMX� ]DVWRVRZD� WHFKQRORJLL� LQIRUPDF\MQ\FK� Z SROVNLHM� 3ROLFML� E
G�V\VWHP\� GHG\NRZDQH� RNUH�ORQ\P� ]DVWRVRZDQLRP� �QS�� V\VWHP� GDNW\ORVNRSLMQ\�� DQDOL]\NU\PLQDOQHM��� 6\VWHP\� WDNLH�� Z\SRVD*RQH� Z ÄLQWHOLJHQFM
´� SRá�F]RQ� ] GX*�� PRF�REOLF]HQLRZ� GDG]� HIHNW\�QLHPR*OLZH�GR�RVL�JQL
FLD�PHWRGDPL�PDQXDOQ\PL�
&HOH�x 3RSUDZD� VWDQX� EH]SLHF]H�VWZD� SD�VWZD� SRSU]H]� OHSV]H� Z\NRU]\VWDQLH� WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�Z�3ROLFML�x =ZL
NV]HQLH�VNXWHF]QR�FL�NLHURZDQLD�VLáDPL�SROLF\MQ\PL�RGSRZLHG]LDOQ\PL�]D�SRU]�GHNSXEOLF]Q\�L EH]SLHF]H�VWZR�RE\ZDWHOL�Z GX*\FK�DJORPHUDFMDFK�PLHMVNLFK�x =ZL
NV]HQLH� VNXWHF]QR�FL� G]LDáD� RSHUDF\MQR�UR]SR]QDZF]\FK L� SUHZHQF\MQ\FK� SRSU]H]ZSURZDG]HQLH� SRZV]HFKQHJR� L SHáQHJR� GRVW
SX� GR� LQIRUPDFML� GOD� MHGQRVWHN� SROLFML� ]DSRPRF� QDU]
G]L�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�x :\SRVD*HQLH� RUJDQyZ� �FLJDQLD� Z� XSUDZQLHQLD� L� �URGNL� QLH]E
GQH� GR� ]ZDOF]DQLDSU]HVW
SF]R�FL�HOHNWURQLF]QHM�x :]PRFQLHQLH� PHFKDQL]PyZ� ZVSyáSUDF\� PL
G]\QDURGRZHM�� ]ZáDV]F]D� ]� 8QL�(XURSHMVN���Z ZDOFH�] SU]HVW
SF]R�FL� ]RUJDQL]RZDQ� L�QRZ\PL�URG]DMDPL�SU]HVW
SF]R�FLHOHNWURQLF]QHM�
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&(/����,1:(672:$1,(�:�/8'=,�,�80,(-	712�&,
D��(GXNDFMD�Z�VSRáHF]H�VWZLH�LQIRUPDF\MQ\P(XURSHMVNLH� VSRáHF]H�VWZR� LQIRUPDF\MQH� WR� VSRáHF]H�VWZR�XF]�FH� VL
��2]QDF]D� WR�QLH� W\ONRNRQLHF]QR�ü�SRZV]HFKQHJR�GRVW
SX�GR�WHFKQRORJLL�LQIRUPDF\MQ\FK��DOH� WDN*H�Z\NRU]\VWDQLHLFK� Z� SURFHVLH� FL�JáHM� HGXNDFML�� 6XNFHV\� JRVSRGDUF]H�� Z\VRND� SR]\FMD� NUDMX� QD� U\QNX�ZLDWRZ\P� L� NRQNXUHQF\MQR�ü� JRVSRGDUNL� Z� FRUD]� ZL
NV]\P� VWRSQLX� ]DOH*�� RG� SR]LRPXZLHG]\� VSRáHF]H�VWZD� RUD]� XPLHM
WQR�FL� WZRU]HQLD� L� Z\NRU]\VW\ZDQLD� V]HURNR� UR]XPLDQHMZLHG]\�WHFKQLF]QHM��HNRQRPLF]QHM�RUD]�LQIRUPDW\F]QHM�

3ROVND� VWRL� SU]HG� NRQLHF]QR�FL� Z\SHáQLHQLD� OXNL� HGXNDF\MQHM�� NWyUD� G]LHOL� QDV� RG� NUDMyZZ\VRNR�UR]ZLQL
W\FK��-HVW�WR�V]F]HJyOQLH�ZD*QH�Z�SU]HGHGQLX�LQWHJUDFML�]�8QL� (XURSHMVN� LSHUVSHNW\Z� XG]LDáX�Z�PL
G]\QDURGRZ\P�U\QNX�SUDF\��8QRZRF]H�QLHQLH�SROVNLHJR�V\VWHPXHGXNDF\MQHJR� MHVW�QLH]E
GQ� LQZHVW\FM� Z�UR]ZyM� VSRáHF]H�VWZD�ZNUDF]DM�FHJR�Z�F\IURZHVWXOHFLH�� D� ]ZáDV]F]D� PáRGHJR� SRNROHQLD�� .RQLHF]QR�FL� VWDMH� VL
 Zá�F]HQLH� GR� SURJUDPXQDXF]DQLD� ]DM
ü� XPR*OLZLDM�F\FK� QDE\ZDQLH� XPLHM
WQR�FL� SRVáXJLZDQLD� VL
 QDU]
G]LDPLLQIRUPDF\MQ\PL� L� NRPXQLNDF\MQ\PL�� NWyUH� V� QLH]E
GQH� GR� DNW\ZQHJR� XG]LDáX� ZVSRáHF]H�VWZLH�LQIRUPDF\MQ\P�
5R]ZyM� WHFKQRORJLL� LQIRUPDF\MQ\FK� L� NRPXQLNDF\MQ\FK� Z]ERJDFLá� PHWRG\� SU]HND]\ZDQLDZLHG]\��FR�Z�]QDF]Q\P�VWRSQLX�]ZL
NV]D�DWUDNF\MQR�ü�SURFHVX�HGXNDF\MQHJR�L�SROHSV]D�MHJRHIHNW\ZQR�ü��']L
NL�Z\NRU]\VWDQLX� V\VWHPyZ� WHOHLQIRUPDW\F]Q\FK�G\QDPLF]QLH� UR]ZLMD� VL
QRZD� IRUPD� HGXNDFML� ±� ]GDOQD� HGXNDFMD� NWyUD� RGJU\ZD� FRUD]� ZL
NV]� URO
 Z� SURFHVLHNV]WDáFHQLD�XVWDZLF]QHJR��-HVW�RQD�ZD*Q\P�HOHPHQWHP�QRZRF]HVQHJR�V\VWHPX�HGXNDFML��W\PEDUG]LHM�� *H� DGUHVRZDQD� MHVW� JáyZQLH� GR� RVyE� G�*�F\FK� GR� SRGQLHVLHQLD� SR]LRPXZ\NV]WDáFHQLD�L�NZDOLILNDFML�]DZRGRZ\FK��RVyE�EH]URERWQ\FK��PáRG]LH*\�]�XERJLFK�URG]LQ�L�URGRZLVN� ZLHMVNLFK�� RVyE� R� XWUXGQLRQ\P� GRVW
SLH� GR� ]DVREyZ� ZLHG]\� RUD]� RVyEQLHSHáQRVSUDZQ\FK�
=DVRE\�VLHFL�,QWHUQHW�]DZLHUDM� Uy*QRURGQH�WUH�FL�HGXNDF\MQH��NWyUH�]�SRZRG]HQLHP�PRJ� E\üZ\NRU]\VW\ZDQH� Z� SURFHVLH� G\GDNW\F]QR� ±� Z\FKRZDZF]\P�� :DUXQNLHP� Z\NRU]\VWDQLD,QWHUQHWX� MHVW� VWZRU]HQLH� LQIUDVWUXNWXU\� WHOHLQIRUPDW\F]QHM� GOD� V]Nyá�� RGSRZLHGQLRUR]EXGRZDQH� ]DVRE\� HGXNDF\MQH� L� SU]\JRWRZDQLH�NDGU\�QDXF]\FLHOL�� ]DUyZQR�GR� QDXF]DQLDLQIRUPDW\NL�VHQVX�VWULFWH��MDN�L�GR�Z\NRU]\VWDQLD�QDU]
G]L�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FKZ�QDXF]DQLX�LQQ\FK�SU]HGPLRWyZ�
6WDQ� Z\SRVD*HQLD� SROVNLFK� V]Nyá� Z� QDU]
G]LD� Z\NRU]\VWXM�FH� WHFKQRORJLH� LQIRUPDF\MQH� LNRPXQLNDF\MQH� SRSUDZLD� VL
 V\VWHPDW\F]QLH�� 2G� ����� URNX� UHDOL]RZDQH� V� SU]H]� UHVRUWHGXNDFML�SURMHNW\�Z\SRVD*DQLD�V]Nyá�Z�SUDFRZQLH�LQWHUQHWRZH�x 3UDFRZQLD�LQWHUQHWRZD�Z�ND*GHM�JPLQLH ±�]UHDOL]RZDQ\�Z������URNX�x 3UDFRZQLD� LQWHUQHWRZD�Z� ND*G\P� JLPQD]MXP ±� ]DNR�F]HQLH� SU]HZLGXMH� VL
 MHVLHQL������URNX�
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x 3UDFRZQLD� LQWHUQHWRZD� Z� ND*GHM� V]NROH ±� UR]SRF]
W\� Z� ����� URNX�� ]DNR�F]HQLHSU]HZLGXMH�VL
 Z������URNX�

'UyGáD��.%1��3URJUHVV�5HSRUW��(XUREDURPHWU�����
']LDáDQLD� UHVRUWX�ZVSLHUDQH� V� LQLFMDW\ZDPL� VSRáHF]Q\PL� L� RUJDQL]DFML� SR]DU]�GRZ\FK��'RQDMZL
NV]\FK�QDOH*��x 3RZVWDáD� Z� ����� URNX� LQLFMDW\ZD� R� ]DVL
JX� RJyOQRSROVNLP� ,QWHUNO#VD �VNXSLDM�FDRUJDQL]DFMH� SR]DU]�GRZH�RUD]�ZLHOH� ILUP� SU\ZDWQ\FK�� SRSDUWD� SU]H]� 6HMPRZ� .RPLVM
(GXNDFML�� 1DXNL� L� 0áRG]LH*\� RUD]� 0LQLVWHUVWZR� (GXNDFML�� Z\NRU]\VWXM�FD� Uy*QRURGQH�URGNL� ILQDQVRZH�� EXG*HWRZH� �SURMHNW\� LQWHUQHWRZH��� 8QLL� (XURSHMVNLHM�PL
G]\QDURGRZ\FK� RUJDQL]DFML� ILQDQVRZ\FK�� VDPRU]�GyZ� ORNDOQ\FK�� RUJDQL]DFMLSR]DU]�GRZ\FK��VSRQVRUyZ�SU\ZDWQ\FK�x 3RZVWDáD�Z������ URNX� LQLFMDW\ZD� Ä,QWHUQHW�Z� 6]NRáDFK�3URMHNW�3UH]\GHQWD�53´ E
G�FDRJyOQRSROVNLP� SU]HGVL
Z]L
FLHP� PDM�F\P� QD� FHOX� V]HURNR� SRM
W� SRSXODU\]DFM
Z\NRU]\VWDQLD� QRZ\FK� WHFKQRORJLL� Z�UyG� RVyE� XF]�F\FK� VL
�� 3URJUDP� WHQ� MHVWUHDOL]RZDQ\�SU]\�ZVSyáSUDF\�]�]DáR*RQ� SU]H]�3$1��3ROVN� )XQGDFM� 8SRZV]HFKQLDQLD1DXNL�L�MHVW�ILQDQVRZDQ\�]H��URGNyZ�SR]DEXG*HWRZ\FK�x 3URMHNW ,QWHO�7HDFK�WR�7KH�)XWXUH��UHDOL]RZDQ\�RG����� URNX�Z�3ROVFH���ZLDWRZ\�SURJUDPSU]\JRWRZDQLD� PR*OLZLH� GX*HM� OLF]E\� QDXF]\FLHOL� Z� ]DNUHVLH� ]DVWRVRZDQLD� WHFKQRORJLLLQIRUPDF\MQ\FK� L� NRPXQLNDF\MQ\FK� Z� QDXF]DQLX� �Z� URNX� ����� Z� V]NROHQLDFKXF]HVWQLF]\áR���W\V��QDXF]\FLHOL��Z�URNX������SODQXMH�VL
 V]NROHQLH���� W\V��QDXF]\FLHOL��3URMHNW�WHQ�Z������URNX�UHDOL]RZDQ\�E\á�Z�UDPDFK�LQLFMDW\Z\�LQWHUNO#VD�x ,QLFMDW\ZD�7DQL�.RPSXWHU�GOD�QDXF]\FLHOD��SRGM
WD�SU]H]�3ROVNR�$PHU\ND�VN� IXQGDFM
:ROQR�FL� �ILQDQVRZDQLH� LQLFMDW\Z\�� L� 2JyOQRSROVN� )XQGDFM
 (GXNDFML� .RPSXWHURZHM�ORJLVW\ND��SROHJD�QD�XPR*OLZLHQLX�QDXF]\FLHORP�]DNXS�NRPSXWHUD�QD� UDW\��JG]LH�NRV]WRGVHWHN�RG�NUHG\WX�SRNU\ZD�VSRQVRU��GRW\FKF]DV�]�WHM�IRUP\�SRPRF\�VNRU]\VWDáR�SRQDG��W\V��QDXF]\FLHOL�x 3URMHNW� 7HOHNRPXQLNDFML� 3ROVNLHM� 6�$�� 'DUPRZH� LPSXOV\� GOD� V]Nyá�� RG� ���� URNXUHDOL]RZDQ\� SURMHNW� SU]\]QDQLD� V]NRáRP� PLHVL
F]QHM� ERQLILNDW\� ���� MHGQRVWHNWDU\ILNDF\MQ\FK��LPSXOVyZ��QD�SRá�F]HQLD�]�SUDFRZQL� V]NROQHM�GR� VLHFL� ,QWHUQHW�SRSU]H]QXPHU\�GRVW
SRZH�73�6�$���RUD]�SU]\G]LHODQLH�V]NRáRP�QXPHUyZ�WHOHIRQLF]Q\FK�]D���]á�
&]\QQLNLHP� RJUDQLF]DM�F\P� SRZV]HFKQH� ]DVWRVRZDQLH� LQIRUPDW\NL� Z� V]NRáDFK� MHVWQLHZ\VWDUF]DM�FH� SU]\JRWRZDQLH� QDXF]\FLHOL�� 6]NROHQLD� REHMPXM�FH� QLH� W\ONR� ZLHG]
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WHRUHW\F]Q��� OHF]� WDN*H� XNLHUXQNRZDQH� ]DM
FLD� ZDUV]WDWRZH� SRZLQQ\� REHMPRZDü� QLH� W\ONRJURQR�QDXF]\FLHOL�LQIRUPDW\NL��OHF]�WDN*H�QDXF]\FLHOL�LQQ\FK�SU]HGPLRWyZ�
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����3URFHQW�QDXF]\FLHOL�NRU]\VWDM�F\FK�UHJXODUQLH�]�,QWHUQHWX�GOD�FHOyZ�LQQ\FK�QL* QDXF]DQLH�LQIRUPDW\NLZ������U�

3ROVND3D�VWZD�8(

'UyGáR�.%1��(XUREDURPHWU������
']LDáDQLD� ]PLHU]DM�FH� GR� ]EXGRZDQLD� V\VWHPX� NV]WDáFHQLD� XVWDZLF]QHJR� RVyE� GRURVá\FK]DMPXM� NOXF]RZH�PLHMVFH�Z�1DURGRZHM�6WUDWHJLL�:]URVWX�=DWUXGQLHQLD�L�5R]ZRMX�=DVREyZ/XG]NLFK�QD�ODWD�������������
:\NV]WDáFHQLH�VSRáHF]H�VWZD�QLH�PR*H�E\ü�WUDNWRZDQH�Z\á�F]QLH�MDNR�LQG\ZLGXDOQD�VSUDZDRVyE� XF]�F\FK� VL
�� OHF]� MDNR� VWUDWHJLF]QH� ]DGDQLH� GOD� SD�VWZD�� 2ERZL�]NLHP� U]�GX� MHVW]DSHZQLHQLH� SRZV]HFKQHJR� QDXF]DQLD� SRVáXJLZDQLD� VL
 QRZ\PL� WHFKQLNDPL�� VWZRU]HQLHZDUXQNyZ�GRVW
SX�GR�SURJUDPyZ�L�QDU]
G]L�LQIRUPDF\MQ\FK�GOD�QDXF]\FLHOL�L�PáRG]LH*\�ZHZV]\VWNLFK� W\SDFK� V]Nyá�� 1LH]Z\NOH� LVWRWQH� MHVW� RSUDFRZDQLH� L� SU]\M
FLH� 1DURGRZHJR3URJUDPX� (GXNDFML� QD� U]HF]� 6SRáHF]H�VWZD� ,QIRUPDF\MQHJR�� 3ULRU\WHWHP� REHFQ\P� QDZV]\VWNLFK� HWDSDFK� SUDF� SRZLQQR� E\ü�Z\UyZQ\ZDQLH� V]DQV�PáRG]LH*\�ZLHMVNLHM� RUD]� RVyEQLHSHáQRVSUDZQ\FK�
&HOH�x 'RVWRVRZDQLH� SURJUDPyZ� HGXNDF\MQ\FK� ZV]\VWNLFK� SR]LRPyZ� GR� SRWU]HE� UR]ZRMXVSRáHF]H�VWZD�LQIRUPDF\MQHJR�x %XGRZD� ED]\� ]DVREyZ� HGXNDF\MQ\FK�� WHPDW\F]Q\FK� SRUWDOL
 HGXNDF\MQ\FK�HOHNWURQLF]Q\FK�ELEOLRWHN�ZLUWXDOQ\FK��VHUZHUyZ�]�PDWHULDáDPL�HGXNDF\MQ\PL�� WZRU]HQLHPXOWLPHGLDOQ\FK�DSOLNDFML�HGXNDF\MQ\FK�x 2SUDFRZDQLH�SURJUDPyZ�L�V\VWHPX�NV]WDáFHQLD�XVWDZLF]QHJR�

�� KWWS���ZZZ�PSLSV�JRY�SO
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E�� 3U]\JRWRZDQLH� SRWHQFMDáX� LQWHOHNWXDOQHJR� GOD� VSRáHF]H �VWZD� LQIRUPDF\MQHJR� LJRVSRGDUNL�RSDUWHM�QD�ZLHG]\
:�VSRáHF]H�VWZLH� LQIRUPDF\MQ\P�L�JRVSRGDUFH�RSDUWHM�QD�ZLHG]\�QLH�PR*QD�RJUDQLF]Dü� VL
GR� Z\NRU]\VW\ZDQLD� GRURENX� �ZLDWRZHJR� Z� G]LHG]LQLH� QDXNL�� 1LH]E
GQH� MHVW� WZRU]HQLHZáDVQ\FK�]DVREyZ�ZLHG]\�L�QDE\ZDQLH�XPLHM
WQR�FL��NWyUH�PRJ� VWDü�VL
 SRGVWDZ� SU]\V]áHMDNW\ZQR�FL� VSRáHF]QHM� L� JRVSRGDUF]HM�� ,VWQLHMH� SRWU]HED� ZáD�FLZHJR� XNLHUXQNRZDQLD� EDGD�QDXNRZ\FK�� 3ULRU\WHW\� EDGDZF]H� ]RVWDá\� ]DSURSRQRZDQH� SU]H]� .RPLWHW� 3URJQR]� Ä3ROVND�����3OXV´�G]LDáDM�F\�SU]\��SUH]\GLXP�3$1���
&HOH�SULRU\WHWyZ�EDGDZF]\FK�SRZLQQ\�x $QW\F\SRZDü�Z\UD(QLH�RGF]XZDOQH�SRWU]HE\�VSRáHF]H�VWZD�L�SU]\F]\QLDü�VL
 GR�SRSUDZ\LQQRZDF\MQR�FL�L�NRQNXUHQF\MQR�FL�JRVSRGDUNL�x 2EHMPRZDü�WH�G]LHG]LQ\��NWyUH�URNXM� V]DQVH�QD�NRPHUFMDOL]DFM
 Z\QLNyZ�EDGD��x 8Z]JO
GQLDü� SRWU]HE\� JRVSRGDUNL� QDURGRZHM�� D� ]ZáDV]F]D� V]DQVH� UR]ZRMX� RU\JLQDOQHMSURGXNFML�x 8Z]JO
GQLDü�NU\WHULXP�]ZURWX�NDSLWDáX�]DLQZHVWRZDQHJR�Z�GDQ\�SULRU\WHW�EDGDZF]\�x 8Z]JO
GQLDü�WH�NLHUXQNL�EDGD���NWyUH�PRJ� VWDQRZLü�SRGVWDZ
 G]LDáDOQR�FL�GOD�PDá\FK�L�UHGQLFK�SU]HGVL
ELRUVWZ�x 8Z]JO
GQLDü�Z� SHUVSHNW\ZLH� LQWHJUDFML� 3ROVNL� ]�8QL� (XURSHMVN� NLHUXQNL� HXURSHMVNLHMSROLW\NL�QDXNRZHM�x 8Z]JO
GQLDü�PR*OLZR�ü�RFKURQ\�SDWHQWRZHM�Z\QLNyZ�EDGD� R�FKDUDNWHU]H�VWRVRZDQ\P�x 2GSRZLDGDü�VSHF\ILF]Q\P�V]DQVRP�L�SUREOHPRP�SROVNLP�
1D�SRGVWDZLH� W\FK�NU\WHULyZ�Z\ERUX�Z\]QDF]RQR���REV]DU\� WHPDW\F]QH�� ,QIR��7HFKQR��%LRRUD]� %DVLFV� 2EV]DU� ,QIR ]ZL�]DQ\� MHVW� EH]SR�UHGQLR� ]� SU]\JRWRZDQLHP� SRWHQFMDáXLQWHOHNWXDOQHJR� GOD� VSRáHF]H�VWZD� LQIRUPDF\MQHJR� L� JRVSRGDUNL� RSDUWHM� QD� ZLHG]\� RUD]UHDOL]DFM� QLQLHMV]HJR�3ODQX�G]LDáD��
2EHMPXMH�RQ�QDVW
SXM�FH�G]LHG]LQ\�SULRU\WHWRZH�x ,Q*\QLHULD� RSURJUDPRZDQLD�� ZLHG]\� L� ZVSRPDJDQLD� GHF\]ML� �� ZVSRPDJDQLH� GHF\]ML� ZWHOHLQIRUPDW\FH��PRGHORZDQLH�ZLHG]\��LQ*\QLHUL
 RSURJUDPRZDQLD�UR]SURV]RQHJR�x 6LHFL� LQWHOLJHQFML� RWRF]HQLD� �� XVáXJL� L� WHFKQRORJLH� LQIRUPDW\F]QR�WHOHNRPXQLNDF\MQH�� ZV]F]HJyOQR�FL��XVáXJL� L�]DU]�G]DQLH�Z�VLHFLDFK�LQWHOLJHQFML�RWRF]HQLD��SURMHNWRZDQLH�RUD]]DU]�G]DQLH� LQIUDVWUXNWXU� WHOHLQIRUPDW\F]Q��� MDNR�ü� L� EH]SLHF]H�VWZR� XVáXJ� L� VLHFLWHOHLQIRUPDW\F]Q\FK�� VWUXNWXU\� L� DOJRU\WP\� VLHFL� LQWHOLJHQWQ\FK�� Z� W\P� VLHFLQHXURQRZ\FK�x 2SWRHOHNWURQLND� �� RSWRHOHNWURQLF]QH� XU]�G]HQLD� L� V\VWHP\� SRPLDURZH�� WHFKQRORJLHODVHURZH��V\VWHP\�GHWHNFML�L�]REUD]RZDQLD��QLHELHVN� RSWRHOHNWURQLN
�
2EV]DU]H� %DVLFV� RGQRVL� VL
 GR� V]HURNRSDVPRZ\FK� VLHFL� WHOHLQIRUPDW\F]Q\FK�� 7ZRU]� RQHQRZH�PR*OLZR�FL�ZVSyáSUDF\� R�URGNyZ� QDXNRZ\FK� L EDGDZF]\FK�� XPR*OLZLDM�F� SRZVWDQLHRJyOQRGRVW
SQ\FK� ]DVREyZ� LQIRUPDFML�� 6SUDZQD�� PXOWLPHGLDOQD� NRPXQLNDFMD� �URGRZLVNQDXNRZ\FK� E
G]LH� SRGVWDZ� LQQRZDF\MQR�FL� QLH� W\ONR� Z G]LHG]LQLH� QDXNRZHM�� DOH� WDN*HJRVSRGDUF]HM�� $NWXDOQ\� VWRSLH� UR]ZRMX� SROVNLHM� LQIUDVWUXNWXU\� LQIRUPDW\F]QHM� GOD� SRWU]HE
�� �-DND�SROLW\ND�QDXNRZD�GOD�3ROVNL"�3ULRU\WHW\�EDGDZF]H ���:DUV]DZD������
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�URGRZLVND� QDXNRZHJR� RGSRZLDGD� SR]LRPRZL� NUDMyZ� (XURS\� =DFKRGQLHM�� =RVWDáD� RQDVWZRU]RQD�SU]H]�MHGQRVWNL�QDXNRZH�SU]\�ZVSDUFLX�.RPLWHWX�%DGD� 1DXNRZ\FK�
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����/LF]ED�NRPSXWHUyZ�]�GRVW
SHP�GR�,QWHUQHWX�QD�����XF]QLyZ�Z�V]NRáDFK�Z\*V]\FK�Z������U�

3ROVND3D�VWZD�NDQG\GXM�FH3D�VWZD�8(

'UyGáD��.%1��3URJUHVV�5HSRUW��(XUREDURPHWU�����
3RGVWDZRZ\P� VSRVREHP� ]DSHZQLHQLD� SROVNLP� QDXNRZFRP� GRVW
SX� GR� V]\ENLFK� á�F]\LQWHUQHWRZ\FK�GOD�SRWU]HE�EDGD� QDXNRZ\FK�L ZVSyáSUDF\�] ZLRG�F\PL�R�URGNDPL�NUDMRZ\PLL ]DJUDQLF]Q\PL� MHVW� SURJUDP� 3,21,(5�� 3ROVNL� ,QWHUQHW� 2SW\F]Q\� ±� =DDZDQVRZDQH$SOLNDFMH�� 8VáXJL� L 7HFKQRORJLH� GOD� 6SRáHF]H�VWZD� ,QIRUPDF\MQHJR SU]\JRWRZDQ\L NRRUG\QRZDQ\� SU]H]� .RPLWHW� %DGD� 1DXNRZ\FK�� UHDOL]RZDQ\� SU]H]� NRQVRUFMD� QDXNRZH]áR*RQH�]�MHGQRVWHN�QDXNRZ\FK��SRGPLRWyZ�JRVSRGDUF]\FK��RUJDQyZ�DGPLQLVWUDFML�U]�GRZHML�VDPRU]�GRZHM��D�ZVSyáILQDQVRZDQ\�]H��URGNyZ�SR]DEXG*HWRZ\FK�
'DOV]H�]ZL
NV]RQH�QDNáDG\�V� MHGQDN�QLH]E
GQH��JG\* ZDUXQNXM� RQH�SU]\�SLHV]HQLH�UR]ZRMXVSRáHF]H�VWZD� LQIRUPDF\MQHJR�� 1DOH*\� SRáR*\ü� QDFLVN� QD� NV]WDáFHQLH� QDXF]\FLHOLDNDGHPLFNLFK� Z ]DNUHVLH� Z\NRU]\VWDQLD� WHFKQRORJLL� LQIRUPDF\MQ\FK� L� NRPXQLNDF\MQ\FKZ SUDF\� EDGDZF]HM� L G\GDNW\F]QHM� RUD]� QD� WZRU]HQLH� SRZV]HFKQLH� GRVW
SQ\FK� ]DVREyZZLHG]\�GOD�ZV]\VWNLFK�V]F]HEOL�V\VWHPX�HGXNDFML�L�RJyáX�VSRáHF]H�VWZD��:�FHOX�SHáQLHMV]HJRSU]\JRWRZDQLD� SRWHQFMDáX� LQWHOHNWXDOQHJR� GOD� VSRáHF]H�VWZD� LQIRUPDF\MQHJR� L� JRVSRGDUNLRSDUWHM� QD� ZLHG]\�� QLH]E
GQH� MHVW� UR]SRF]
FLH� VWUDWHJLF]Q\FK� SURJUDPyZ� EDGDZF]\FKLQLFMRZDQ\FK� SU]H]� .%1�� 0LQLVWHUVWZR� ,QIUDVWUXNWXU\� L� 0LQLVWHUVWZR� *RVSRGDUNL� � ZZ\PLHQLRQ\FK�G]LHG]LQDFK�
&HOH�x 5HRULHQWDFMD� WHPDW\F]QD� EDGD� �� ZL
NV]D� NRQFHQWUDFMD� QD� SRWU]HEDFK� JRVSRGDUNL� LJOREDOQHJR�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�x =ZL
NV]HQLH�QDNáDGyZ�QD�EDGDQLD�DSOLNDF\MQH�x :SURZDG]DQLH� UR]ZL�]D� PDM�F\FK� QD� FHOX� SU]\ZUyFHQLH� ZL
]L� SRPL
G]\� QDXN� DJRVSRGDUN� Z�FHOX�]DSHZQLHQLD�MHM�LQQRZDF\MQR�FL�

F��2FKURQD�]GURZLD3RVW
S� MDNL� GRNRQXMH� VL
 Z� ]DNUHVLH� RSLHNL� ]GURZRWQHM� L� OHF]HQLD�� ]� MHGQRF]HVQ\PZ\GáX*DQLHP�VL
 GáXJR�FL�*\FLD�F]áRZLHND�L VWDU]HQLHP�VL
 SRSXODFML��SURZDG]L�QLHXFKURQQLHGR� ]ZL
NV]DQLD� Z\GDWNyZ� QD� RFKURQ
 ]GURZLD�� 3RMDZLD� VL
 ]DWHP� SRGZyMQH� Z\]ZDQLH�SRSUDZLHQLH� MDNR�FL� L GRVW
SQR�FL� RSLHNL� ]GURZRWQHM� GOD� RE\ZDWHOL� RUD]� NRQLHF]QR�üRJUDQLF]DQLD� NRV]WyZ�� 6SURVWDQLH� W\P� Z\]ZDQLRP� QLH� E
G]LH� PR*OLZH� EH]� ZGUR*HQLD� L
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V]HURNLHJR� ]DVWRVRZDQLD� Z� SHáQL� ]LQWHJURZDQ\FK�� ZVSyáG]LDáDM�F\FK� L� ]PRGHUQL]RZDQ\FKLQIRUPDW\F]Q\FK� V\VWHPyZ� Z� VáX*ELH� ]GURZLD�� ,FK� IXQNFMRQRZDQLH� L� XSRZV]HFKQLHQLHRSURJUDPRZDQLD� ZVSRPDJDM�FHJR� ]DU]�G]DQLH� VáX*E� XVSUDZQL� JRVSRGDUN
 ILQDQVRZ�SODFyZHN� VáX*E\� ]GURZLD�� JURPDG]HQLH� L� DQDOL]
 GDQ\FK�� V]NROHQLH� NDGU\�� ZSá\QLH� QDREQL*HQLH�NRV]WyZ�LFK�IXQNFMRQRZDQLD�L�]ZL
NV]\�VNXWHF]QR�ü�RSLHNL�]GURZRWQHM�
(IHNW\ZQR�ü� VáX*E\� ]GURZLD� Z\NRU]\VWXM�FHM� SRWHQFMDá� WHFKQLNL� F\IURZHM� ZDUXQNRZDQDE
G]LH� Z� ]QDF]Q\P� VWRSQLX� NRRUG\QDFM� SURZDG]RQ� SU]H]� &HQWUXP� 6\VWHPyZ,QIRUPDF\MQ\FK� 2FKURQ\� =GURZLD� &HQWUXP� UHDOL]XMH� REHFQLH� JUXS
 SURMHNWyZLQIRUPDW\F]Q\FK� R� ZVSyOQHM� QD]ZLH� 5HMHVWU� 8VáXJ� 0HG\F]Q\FK�� 2JyOQRNUDMRZ\� V\VWHP580�� MHVW� QDMZL
NV]� LQZHVW\FM� LQIRUPDW\F]Q� Z� KLVWRULL� 3ROVNL�� D� WDN*H� MHGQ� ]QDMZL
NV]\FK� WHJR� W\SX� LQZHVW\FML�Z�(XURSLH�� 3URZDG]RQH� L� SODQRZDQH�SUDFH�� SR]D� FHODPL]ZL�]DQ\PL�EH]SR�UHGQLR� ]� UHMHVWURZDQLHP� L� UR]OLF]DQLHP�XVáXJ�PHG\F]Q\FK�� ]G\QDPL]XM�UR]ZyM�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�Z�3ROVFH�
:� UDPDFK� SURMHNWX� 580� SODQRZDQH� MHVW� Z\GDQLH� FDáHPX� VSRáHF]H�VWZX� HOHNWURQLF]Q\FK.DUW�8EH]SLHF]HQLD�=GURZRWQHJR��.DUWD� WD�E
G]LH� MHG\Q\P�GRNXPHQWHP�XSUDZQLDM�F\P�GRNRU]\VWDQLD� ]H� �ZLDGF]H� PHG\F]Q\FK� ILQDQVRZDQ\FK� Z� UDPDFK� V\VWHPX� XEH]SLHF]H�]GURZRWQ\FK�OXE�EXG*HWX�SD�VWZD��%
G]LH�RQD�Z\GDZDQD�Z�PRPHQFLH�QDGDQLD�RE\ZDWHORZLQXPHUX� 3(6(/�� D� ZL
F� RNRáR� �� PLHVL�FD� *\FLD�� .D*G\� RE\ZDWHO� E
G]LH� PLDá� PR*OLZR�üGRVW
SX� GURJ� HOHNWURQLF]Q� GR� LQIRUPDW\F]Q\FK� ]DVREyZ� R� VWDQLH� VZRMHJR� ]GURZLD�� ]XZ]JO
GQLHQLHP� RFKURQ\� GDQ\FK� RVRERZ\FK�� D� WDN*H� GR� NRV]WyZ� XVáXJ� PHG\F]Q\FKSRQRV]RQ\FK�Z�UDPDFK�XEH]SLHF]HQLD�]GURZRWQHJR�
:V]\VF\�Z\NRQDZF\� XVáXJ�PHG\F]Q\FK� Z� UDPDFK� V\VWHPX� XEH]SLHF]H� ]GURZRWQ\FK� OXEEXG*HWX� SD�VWZD� �SRQDG� ���� W\VL
F\� SRGPLRWyZ��� E
G� PLHOL� RERZL�]HN� HOHNWURQLF]QHMUHMHVWUDFML� XG]LHORQ\FK� XVáXJ� PHG\F]Q\FK� L� F\NOLF]QHJR� SU]HND]\ZDQLD� LFK� GURJ�HOHNWURQLF]Q� GR� 5HMHVWUX� 8VáXJ� 0HG\F]Q\FK�� 2ERN� HOHNWURQLF]QHM� NDUW\� XEH]SLHF]HQLD]GURZRWQHJR�E
G]LH�Z\GDQ\FK�RN������W\V��NDUW�SUDFRZQLNRP�PHG\F]Q\P�
:� &6,2=� WZRU]RQD� MHVW� ED]D� GDQ\FK� R SODFyZNDFK� L R�URGNDFK� PHG\F]Q\FK� �� 5HMHVWU=DNáDGyZ� 2SLHNL� =GURZRWQHM�� =DVDGQLF]� ]PLDQ� MHVW� QRZD�� HOHNWURQLF]QD� IRUPD� UHMHVWUX]DNáDGyZ� RSLHNL� ]GURZRWQHM� RUD]� ]DVWRVRZDQLH� NRGyZ� LGHQW\ILNDF\MQ\FK�� 5HMHVWU� WHQ�� DZ SU]\V]áR�FL�UHMHVWU��NROXPQ�WUDQVSRUWX�VDQLWDUQHJR��]DZRGyZ�PHG\F]Q\FK��LQG\ZLGXDOQ\FKSUDNW\N�OHNDUVNLFK�L DSWHN��VWDQLH�VL
 XQLZHUVDOQ\P�(UyGáHP�ZLHG]\�R IXQNFMRQRZDQLX�VHNWRUDRUD]�SXQNWHP�Z\M�FLD�GR�DQDOL]�L SURJQR]�GOD�VáX*E\�]GURZLD�
8SRZV]HFKQLHQLH� GRVW
SX� GR LQIRUPDFML� PHG\F]QHM� ]ZL
NV]\� XG]LDá� SDFMHQWyZ� Z SURFHVLHOHF]HQLD�� ']L
NL� LVWQLHQLX� GRVW
SQ\FK� Z VLHFL� ,QWHUQHW� ED]� GDQ\FK� LQIRUPDFML� PHG\F]QHM�SDFMHQW� E
G]LH� PLDá� PR*OLZR�ü� X]\VNDQLD� LQIRUPDFML� QS�� R� ORNDOL]DFML� Z\EUDQHM� SODFyZNLVáX*E\�]GURZLD��VSHFMDOQR�FL�OHNDU]D��RIHURZDQ\FK�XVáXJDFK�PHG\F]Q\FK��LWG��:\NRU]\VWDQLHWHFKQRORJLL�LQIRUPDF\MQ\FK�Z VáX*ELH�]GURZLD�XáDWZL�SDFMHQWRP�NRQWDNW�] OHNDU]HP�L�SRSUDZLVSUDZQR�ü�IXQNFMRQRZDQLD�VáX*E�RFKURQ\�]GURZLD�
&HOH�x ,QIRUPRZDQLH� VSRáHF]H�VWZD� R� SROLW\FH� SD�VWZD� Z� ]DNUHVLH� RFKURQ\� ]GURZLD� LXVáXJDFK�RIHURZDQ\FK�SU]H]�]DNáDG\�SXEOLF]QH�L�SU\ZDWQH�x 2EQL*HQLH� NRV]WyZ� VSHFMDOLVW\F]QHM� RSLHNL� PHG\F]QHM� L SRGZ\*V]HQLH� MHM� SR]LRPXSRSU]H]�V]HUV]H�Z\NRU]\VWDQLH�QDU]
G]L�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�x 3U]\JRWRZDQLH� VSRáHF]H�VWZD� GR� �ZLDGRPHJR� NRU]\VWDQLD� ] LQIRUPDFML� Z ]DNUHVLHRFKURQ\�]GURZLD�L SURILODNW\NL�]GURZRWQHM�
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x 3URPRFMD� ]GURZHJR� VW\OX� *\FLD� RUD]� HGXNDFML� ]GURZRWQHM� SRSU]H]� Z\NRU]\VWDQLHQDU]
G]L�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�
G��3ROVNLH�]DVRE\�NXOWXU\�Z VLHFL=GRE\F]H� WHFKQRORJLF]QH� RVWDWQLFK� G]LHVL
FLROHFL� VWDZLDM� ]XSHáQLH� QRZH� Z\]ZDQLD� Z]DNUHVLH� HGXNDFML� NXOWXURZHM�� D� MHGQRF]H�QLH� XPR*OLZLDM� HIHNW\ZQH� Z\NRU]\VWDQLHLQIUDVWUXNWXU\�WHOHLQIRUPDW\F]QHM�Z�XSRZV]HFKQLDQLX�ZLHG]\�R�V]HURNR�UR]XPLDQHM�NXOWXU]H�LG]LHG]LFWZLH� QDURGRZ\P�� :DUXQNLHP� Z\NRU]\VWDQLD� W\FK� PR*OLZR�FL� MHVW� RSUDFRZDQLH� LDNWXDOL]RZDQLH� EDQNyZ� LQIRUPDFML� QD� WHPDW� LQVW\WXFML� *\FLD� NXOWXUDOQHJR� RUD]� RSUDFRZDQLH]DVDG�Z\PLDQ\�L�XGRVW
SQLDQLD�W\FK�LQIRUPDFML�

3RGM
WR� SUDFH� QDG� SU]\JRWRZDQLHP� L�ZGUR*HQLHP�NRQFHSFML� V\VWHPX� LQIRUPDFML� R� NXOWXU]H�:VSyOQLH�]�VDPRU]�GDPL�XWZRU]RQR�=HVSyá�GV��6\VWHPX�,QIRUPDFML�R�.XOWXU]H��NWyU\�GRNRQDáSU]HJO�GX� SUDF� SURZDG]RQ\FK� QDG� ED]DPL� GDQ\FK� L� VHUZLVDPL� LQIRUPDFML� NXOWXUDOQHM� Z0LQLVWHUVWZLH� .XOWXU\� RUD]� Z� SRV]F]HJyOQ\FK� ZRMHZyG]WZDFK�� :VSyOQH� RSUDFRZDQLHNRQFHSFML� VWUXNWXU\� ED]� GDQ\FK� RUD]� ]DVDG�Z\PLDQ\� LQIRUPDFML�PR*H�Z� ]QDF]Q\P� VWRSQLXREQL*\ü�NRV]W\� WZRU]HQLD� V\VWHPX�RUD]�]ZL
NV]\ü� MHJR� HIHNW\ZQR�ü��3U]\M
WR� ]DáR*HQLH��*HV\VWHP�SRZLQLHQ�E\ü�ZVSyOQ\�� QDWRPLDVW� DGPLQLVWURZDQLH�QLP�RUD]� DNWXDOL]DFMD�ZLQQ\�E\üSU]HND]DQH� GR� SRV]F]HJyOQ\FK� MHGQRVWHN�� ]� PR*OLZR�FL� LQWHJUDFML� GDQ\FK� Z� VNDOLRJyOQRSROVNLHM�
&HOH�V\VWHPX��Z�NDWHJRULDFK�,QIRUPDFMD�x 3U]\JRWRZDQLH� V]HURNR� GRVW
SQHM� ED]\� LQWHUQHWRZHM� SUH]HQWXM�FHM� SROVN� NXOWXU
 LG]LHG]LFWZR�QDURGRZH�x 3UH]HQWDFMD� ÄRIHUW\�SURJUDPRZHM´�REHMPXM�FHM� FRG]LHQQ� DNW\ZQR�ü�NXOWXUDOQ� Uy*Q\FKSRGPLRWyZ�Z�NUDMX�x 6NDWDORJRZDQLH�HOHNWURQLF]QH�GyEU�NXOWXU\�Z�3ROVFH�L�XGRVW
SQLHQLH�LQIRUPDFML�R�QLFK�ZSRVWDFL�XPR*OLZLDM�FHM�NRPSOHNVRZH�NRU]\VWDQLH�]�LQIRUPDFML�x %XGRZD� V\VWHPX� LQIRUPDFML� R� ]DVREDFK� DUFKLZyZ�� REHMPXM�FHJR� GRVW
S� RQ�OLQH� GRPDWHULDáyZ�DUFKLZDOQ\FK�5DFMRQDOL]DFMD�x 3U]\JRWRZDQLH� ED]\� RUD]� V\VWHPX� Z\PLDQ\� LQIRUPDFML� ]DU]�GF]HM�� REHMPXM�FHM� � ZV]F]HJyOQR�FL�SRGVWDZRZH�GDQH�GRW\F]�FH�LQVW\WXFML�NXOWXU\��VWDQGDUGyZ�MDNR�FL�RUD]�LFKHIHNW\ZQR�FL�G]LDáDQLD�(GXNDFMD�x (GXNDFMD�NXOWXUDOQD�VSRáHF]H�VWZD�3URPRFMD�x 3URPRZDQLH� Z �ZLHFLH� ZLHG]\� R NXOWXU]H� L� KLVWRULL� 3ROVNL� ]D� SR�UHGQLFWZHP� PHGLyZHOHNWURQLF]Q\FK
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&(/� ��� 67<08/2:$1,(� /(36=(*2� :<.25=<67$1,$� 7(&+12/2*,,,1)250$&<-1<&+
D��*RVSRGDUND�HOHNWURQLF]QD*RVSRGDUND� HOHNWURQLF]QD� WR� WDNL�PRGHO� JRVSRGDUNL��Z� NWyUHM� SURGXNW\� L� XVáXJL� F\IURZH� V�SRZV]HFKQLH� X*\ZDQH� GR� UHDOL]DFML� SURFHVyZ� JRVSRGDUF]\FK�� ']LDáDOQR�ü� JRVSRGDUF]DZ\NRQ\ZDQD� SRSU]H]� VLHü� FHFKXMH� VL
 QLH]DOH*QR�FL� RG� JHRJUDILF]QHJR� SRáR*HQLD� VWURQNRQWUDNWX�� VNUyFRQ\P� F]DVHP� UHDNFML�� QL*V]\PL� NRV]WDPL� L� PR*OLZR�FL� DXWRPDW\F]QHMUHDNFML� QD� Z\VW
SXM�FH� ]GDU]HQLD�� =H� Z]JO
GX� QD� Z\PLHQLRQH� FHFK\� �� JRVSRGDUNDHOHNWURQLF]QD�E
G]LH�R�ZLHOH�EDUG]LHM�HIHNW\ZQD�QL* WUDG\F\MQH�IRUP\�REURWX�JRVSRGDUF]HJR�

'\QDPLF]Q\� UR]ZyM� WHFKQRORJLL� WHOHLQIRUPDW\F]Q\FK� RUD]� PR*OLZR�FL� LFK� Z\NRU]\VWDQLDZ REURFLH� KDQGORZ\P� VWZDU]DM� V]DQV
 SU]\VSLHV]RQHJR� UR]ZRMX� FDáHM� JRVSRGDUNL�� -HMNRQNXUHQF\MQR�ü� E
G]LH� ]DOH*DáD� RG� LQQRZDF\MQR�FL� L� SRWHQFMDáX� QDXNRZHJR�� GODWHJRNOXF]RZ\P� SUREOHPHP� MHVW� RGQRZLHQLH� ZL
]L� SRPL
G]\� SROVN� JRVSRGDUN� L� QDXN� RUD]XNLHUXQNRZDQLH�EDGD� QD�LQWHUG\VF\SOLQDUQH�SRWU]HE\�HOHNWURQLF]QHM�JRVSRGDUNL�L�JOREDOQHJRVSRáHF]H�VWZD�LQIRUPDF\MQHJR�
'R�SUDZLGáRZHJR�IXQNFMRQRZDQLD�QRZHJR�PRGHOX�JRVSRGDUNL�QLH]E
GQH�MHVW�SU]\JRWRZDQLHRGSRZLHGQLFK� UDP� SUDZQ\FK�� 6WDQRZLRQH� SUDZR� SRZLQQR� E\ü� SU]HMU]\VWH�� ]UR]XPLDáH� LMHGQR]QDF]QH�� ]D� MHJR� ]PLDQ\� �� SU]HZLG\ZDOQH�� VW\PXOXM�FH� UR]ZyM� SU]HGVL
ELRUF]R�FL� LMHGQRF]H�QLH�FKURQL�FH�VSRáHF]H�VWZR�SU]HG�QDGX*\FLDPL��:LHOH�SURMHNWyZ�DNWyZ�SUDZQ\FKWZRU]�F\FK� SRGVWDZ\� HOHNWURQLF]QHJR� REURWX� JRVSRGDUF]HJR� ]RVWDáR� MX* SU]\JRWRZDQ\FK�6SRG]LHZDQ\P�HIHNWHP�LFK�SU]\M
FLD�E
G]LH�Z]URVW�DNW\ZQR�FL�SU]HGVL
ELRUFyZ�Z�VHNWRU]HKDQGOX� HOHNWURQLF]QHJR�� XVSUDZQLHQLH� G]LDáDQLD� DGPLQLVWUDFML� SXEOLF]QHM� RUD]� UHGXNFMDNRV]WyZ� MHM� IXQNFMRQRZDQLD� G]L
NL� �ZLDGF]HQLX� XVáXJ� GURJ� HOHNWURQLF]Q��� =PLDQ\]DRZRFXM� WDN*H� WZRU]HQLHP� QRZ\FK�PLHMVF� SUDF\� ]ZL�]DQ\FK� ]� JRVSRGDUN� HOHNWURQLF]Q��V]F]HJyOQLH� Z� PDá\FK� L� �UHGQLFK� SU]HGVL
ELRUVWZDFK��� Z]URVWHP� MHM� LQQRZDF\MQR�FL� LNRQNXUHQF\MQR�FL�� SRZL
NV]HQLHP� ]DNUHVX� L� SRGQLHVLHQLHP� MDNR�FL� XVáXJ� RUD]� REQL*HQLHPFHQ�
:� JRVSRGDUFH� HOHNWURQLF]QHM� V]F]HJyOQ� URO
 RGJU\ZD� VHNWRU�� Z� NWyU\P� SURGXNW\� L� XVáXJLF\IURZH�V� QLH�W\ONR��URGNLHP�]DU]�G]DQLD��DOH�UyZQLH* WRZDUHP�
2EHMPXMH�RQ�QDVW
SXM�FH�EUDQ*H�x LQIRUPDW\F]Q� �RSURJUDPRZDQLH��x PHGLDOQ� �LQIRUPDF\MQ\��UR]U\ZNRZ\��x ILQDQVRZ� �EDQNRZ\��NDSLWDáRZ\��LWS���x HGXNDF\MQ� �V]NROHQLD��GRUDG]WZR±�HNRQRPLF]QH��SUDZQH�LWS���
3ROVNL� U\QHN� H�FRPPHUFH FHFKXMH� VL
 EDUG]R� GX*\P� SRWHQFMDáHP�� MH*HOL� Z]L�ü� SRG� XZDJ
V]\ENR� URVQ�F� OLF]E
 RVyE� PDM�F\FK� GRVW
S� GR ,QWHUQHWX� L� SRZVWDZDQLH� QRZ\FKSU]HGVL
ELRUVWZ� RIHUXM�F\FK� ]Uy*QLFRZDQH� XVáXJL� Z� IRUPLH� HOHNWURQLF]QHM�� 6]DQV� GODG\QDPLF]QHJR�UR]ZRMX�JRVSRGDUNL�HOHNWURQLF]QHM�V� UR]ZLMDM�FH�VL
��DOWHUQDW\ZQH�GR�GRVW
SXVWDFMRQDUQHJR�� V\VWHP\� *60 Z\NRU]\VW\ZDQH� Z� G]LHG]LQLH� KDQGOX� PRELOQHJR�6SRG]LHZDQ\P�HIHNWHP�XSRZV]HFKQLHQLD�Z\NRU]\VWDQLD� WHJR� URG]DMX� V\VWHPyZ�GRVW
SX�GR
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VLHFL�MHVW�Z]URVW�REURWX�JRVSRGDUF]HJR��]ZáDV]F]D�Z�G]LHG]LQLH�%�&
��1LH]Z\NOH�LVWRWQ\�GODUR]ZRMX� JRVSRGDUNL� HOHNWURQLF]QHM� Z� 3ROVFH� MHVW� XG]LDá� SROVNLFK� SU]HGVWDZLFLHOL� ZPL
G]\QDURGRZ\FK� RUJDQL]DFMDFK� L� VSRWNDQLDFK� Z� W\P�� XVWDOHQLDFK� L� G]LDáDQLDFKVWDQGDU\]XM�F\FK�]DVDG\�JRVSRGDUNL�HOHNWURQLF]QHM�
1D� UR]ZyM� JRVSRGDUNL� HOHNWURQLF]QHM� NRU]\VWQLH� ZSá\QLH� UyZQLH* VWRSQLRZHLQIRUPDW\]RZDQLH� V\VWHPX�]DPyZLH� SXEOLF]Q\FK��2G������ URNX�RJáRV]HQLD�R� XG]LHODQ\FK]DPyZLHQLDFK� SXEOLF]Q\FK� UyZQROHJOH� ]� Z\GDQLHP� SDSLHURZ\P� XGRVW
SQLDQLH� V� QDVHUZHU]H�:::� L� )73
� 8U]
GX� =DPyZLH� 3XEOLF]Q\FK�� 6HUZLV� 8U]
GX� XGRVW
SQLD� WDN*HDNWXDOQH� LQIRUPDFMH� SUDZQH�� SXEOLNDFMH� LWG��:SURZDG]RQD� ]RVWDáD� MHGQRF]H�QLH� PR*OLZR�üSU]HV\áDQLD�RJáRV]H� GURJ� HOHNWURQLF]Q� ]DUyZQR�SRSU]H]�VLHü�,QWHUQHW�MDN�L V\VWHP�3($5
�$NWXDOQLH�RN������RJáRV]H� WUDILD�GR�8=3�Z�WHQ�ZáD�QLH�VSRVyE�
6]DQV� QD� UR]EXGRZ
 L� PRGHUQL]DFM
 LVWQLHM�FHM� VLHFL� WUDQVSRUWX� MHVW� XZ]JO
GQLHQLHPR*OLZR�FL�MDNLH�RIHUXM� LQWHOLJHQWQH�V\VWHP\�ZVSRPDJDQLD�WUDQVSRUWX��FR�MHVW�LVWRWQH�WDN*H�]SXQNWX�ZLG]HQLD�SRSUDZ\�EH]SLHF]H�VWZD�QD�GURJDFK� L� V]ODNDFK�NROHMRZ\FK��Z� WUDQVSRUFLHPRUVNLP� L� SRZLHWU]Q\P�� -DN� SRND]XM� GR�ZLDGF]HQLD� SD�VWZ� UR]ZLQL
W\FK�� V\VWHP\� WH]QDF]QLH�SRSUDZLDM� EH]SLHF]H�VWZR�SRGUy*\��]ZL
NV]DM� SU]HSXVWRZR�ü�GUyJ�O�GRZ\FK�RUD]]PQLHMV]DM� HPLVM
 VSDOLQ��:SURZDG]HQLH� LQWHOLJHQWQ\FK�V\VWHPyZ�ZVSRPDJDQLD� WUDQVSRUWXZSá\ZD�SRQDGWR�QD�]PQLHMV]HQLH�FHQ�XVáXJ�SU]HZR]RZ\FK�
&HOH�x 7ZRU]HQLH�PHFKDQL]PyZ�L�VWUXNWXU�UR]ZRMX�HOHNWURQLF]QHM�JRVSRGDUNL�Z�3ROVFH�x :SURZDG]HQLH�QLH]E
GQ\FK��]JRGQ\FK�]H�VWDQGDUGDPL�HXURSHMVNLPL��UHJXODFML�SUDZQ\FK�x =DSHZQLHQLH� EH]SLHF]H�VWZD� L� Z\VRNLHJR� VWRSQLD� QLH]DZRGQR�FL� Z� REURFLHHOHNWURQLF]Q\P�x =ZL
NV]HQLH�XG]LDáX�PDá\FK�L �UHGQLFK�SU]HGVL
ELRUVWZ�Z JRVSRGDUFH�HOHNWURQLF]QHM�x %XGRZD�]DXIDQLD�GR�KDQGOX�HOHNWURQLF]QHJR�L�XVáXJ��ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q��x :VSLHUDQLH�L�SURPRFMD�SROVNLHJR�SU]HP\VáX�ED]XM�FHJR�QD�WHFKQRORJLDFK�LQIRUPDF\MQ\FKL�NRPXQLNDF\MQ\FK�x 8VSUDZQLHQLH� V\VWHPX� ]DPyZLH� SXEOLF]Q\FK� SRSU]H]� ]DVWRVRZDQLH� VLHFLWHOHLQIRUPDW\F]Q\FK�

E��3UDFD�]DZRGRZD�Z JRVSRGDUFH�RSDUWHM�QD�ZLHG]\6]\ENL� L� VWDá\� SRVW
S� QDXNRZR�WHFKQLF]Q\�� QRZH� SURGXNW\� L� XVáXJL� QD� U\QNX� RIHURZDQHNRQVXPHQWRP�RUD]�QRZH�VSRVRE\�IXQNFMRQRZDQLD�SU]HGVL
ELRUVWZ�VWDZLDM� QRZH�Z\PDJDQLDSUDFRZQLNRP�� %
G� RQL� PXVLHOL� QDG�*\ü� ]� SRGQRV]HQLHP� VZRLFK� NZDOLILNDFML�� D� QLHNLHG\Já
ERNR�VL
 SU]HNZDOLILNRZDü��D* GR�]PLDQ\�]DZRGX�Zá�F]QLH��'X*D�ZLHG]D�L�XPLHM
WQR�FL��DFR�]D�W\P�LG]LH�]GROQR�ü�GR�ZV]HFKVWURQQHJR�Z\NRU]\VWDQLD�PR*OLZR�FL�RIHURZDQ\FK�SU]H]QRZH�XU]�G]HQLD�L�XVáXJL��ZSá\ZDM� QD�VW\O�L�MDNR�ü�*\FLD�RE\ZDWHOL�
.V]WDáWRZDQLH� VL
 VSRáHF]H�VWZD� LQIRUPDF\MQHJR� L� JRVSRGDUNL� HOHNWURQLF]QHM� E
G]LHZ\ZLHUDü� FRUD]� EDUG]LHM� LVWRWQ\� ZSá\Z� QD� IXQNFMRQRZDQLH� U\QNX� SUDF\�� 3U]HMDZHP� WHJRE
G��x ]PLDQ\� Z� IXQNFMRQRZDQLX� WUDG\F\MQ\FK� G]LDáyZ� JRVSRGDUNL�� Z\QLNDM�FH� ]H� Z]URVWXPR*OLZR�FL�X]\VNLZDQLD�L�SU]HWZDU]DQLD�LQIRUPDFML�x JHQHURZDQLH� SRS\WX� QD� Z\NRQ\ZDQLH� SUDF\� Z� VHNWRU]H� WZRU]HQLD�� SU]HNV]WDáFDQLD� LHNVSORDWDFML�WHFKQRORJLL�LQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�
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x ]PLDQ\�SURGXNW\ZQR�FL�SUDF\�L�NDSLWDáX��SURSRUFMH�X*\ZDQ\FK�F]\QQLNyZ�SURGXNFML�L�LFKUHODW\ZQH� FHQ\�� D� W\P� VDP\P� �� QD� ZVSyáF]\QQLN� ]DWUXGQLHQLD� SRWHQFMDOQ\FKGHPRJUDILF]Q\FK�]DVREyZ�SUDF\��SURSRUFMH�F]DVX�SUDF\�L�F]DVX�ZROQHJR�
:�RVWDWQLFK� ODWDFK� U\QHN� SUDF\�Z�3ROVFH� XOHJD� G\QDPLF]Q\P� SU]HREUD*HQLRP�� ]DUyZQR�ZXNáDG]LH�EUDQ*��MDN�L�VHNWRUyZ�JRVSRGDUNL��=DFKRG]�FH�SURFHV\�UHVWUXNWXU\]DF\MQH�SRZRGXM�]DQLN� ZLHOX� ]DZRGyZ� L� SRZVWDZDQLH� LQQ\FK�� %LH*�FD� REVHUZDFMD� W\FK� SURFHVyZ� MHVWNRQLHF]QD�GOD�NUHRZDQLD�UDFMRQDOQHM�SROLW\NL�U\QNX�SUDF\�L�VW\PXORZDQLD�SR*�GDQ\FK�]PLDQZ� VWUXNWXU]H� ]DWUXGQLHQLD�� %
G]LH� RQD� ]QDF]QLH� XáDWZLRQD� G]L
NL� ]DVWRVRZDQLXLQIRUPDF\MQ\FK� WHFKQRORJLL� � ]ELHUDQLD�� SU]HWZDU]DQLD� L� SXEOLNRZDQLD� LQIRUPDFML�� ,FK]DVWRVRZDQLH�PR*H� UyZQLH* Z ]QDF]�F\� VSRVyE� XáDWZLü� REVHUZDFM
 L� UHMHVWURZDQLH� ]MDZLVN]DFKRG]�F\FK�QD�U\QNX�SUDF\�
'RVNRQDORQ\� MHVW� V\VWHP� NRPSXWHU\]DFML� XU]
GyZ� SUDF\�� :GUR*HQLH� V\VWHPX� 38/6SU]\F]\QLáR� VL
 GR� XáDWZLHQLD� SU]HSá\ZX� LQIRUPDFML� SRWU]HEQ\FK� GR� PRQLWRURZDQLD�NUHRZDQLD�SROLW\NL�ZREHF� U\QNX� SUDF\� RUD]� XVSUDZQLHQLD� REVáXJL� SHWHQWyZ�XU]
GyZ�SUDF\�1DGDO� LVWQLHM� RJURPQH� PR*OLZR�FL� XGRVNRQDOHQLD� IXQNFMRQRZDQLD� L� UR]V]HU]HQLD� RIHUW\XVáXJRZHM�XU]
GyZ�SUDF\�SRSU]H]�Z\NRU]\VWDQLH�VLHFL�WHOHLQIRUPDW\F]Q\FK��1DMZD*QLHMV]H�]QLFK�WR�x SU]\JRWRZDQLH�NRPSXWHURZHM�ED]\�GDQ\FK�R�U\QNX�SUDF\�x ZSURZDG]HQLH�SHáQHJR��RJyOQRSROVNLHJR�EDQNX�RIHUW�SUDF\�GRVW
SQHJR�SRSU]H]�,QWHUQHW�
6LHFL� WHOHLQIRUPDW\F]QH� XPR*OLZLDM� UR]ZyM� HODVW\F]Q\FK� IRUP� ]DWUXGQLHQLD�� SU]HGHZV]\VWNLP� WHOHSUDF\� 7D� IRUPD� ]DWUXGQLHQLD� MHVW� DWUDNF\MQD� QLH� W\ONR� GOD� QLHNWyU\FK� JUXSOXGQR�FL� PDM�F\FK� XWUXGQLRQ\� GRVW
S� GR� U\QNX� SUDF\� QS�� QLHSHáQRVSUDZQ\FK�� NRELHWRSLHNXM�F\FK�VL
 PDá\PL�G]LHüPL��DOH�SU]HGH�ZV]\VWNLP�GOD�SUDFRGDZFyZ��JG\* SU]\F]\QLDVL
 GR� ]PQLHMV]HQLD� NRV]WyZ� SUDF\�� .RQLHF]QH� MHVW� ]DWHP� SRGM
FLH� G]LDáD� VW\PXOXM�F\FKUR]ZyM� WHOHSUDF\�]DUyZQR�QD� U\QNX�ZHZQ
WU]Q\P�� MDN� L� JOREDOQ\P��SRSU]H]�SU]\JRWRZDQLHSU]HSLVyZ�XPR*OLZLDM�F\FK�P�LQ��SRGHMPRZDQLH�WHOHSUDF\�Z�ILUPDFK�G]LDáDM�F\FK�]D�JUDQLF��
:DUXQNLHP� SRZV]HFKQHJR� UR]ZRMX� LQIRUPDW\]DFML� MHVW� �� SR]D� ]EXGRZDQLHP� LQIUDVWUXNWXU\LQIRUPDW\F]QHM� �� VWZRU]HQLH� ZDUXQNyZ� GR� ]GRE\FLD� Z\NV]WDáFHQLD� L� GRVNRQDOHQLD]DZRGRZHJR�NDGU�LQIRUPDW\F]Q\FK��NWyUH�NUHRZDü�E
G� SRVW
S�Z�WHM�G]LHG]LQLH�ZLHG]\��%H]Z\VRNLHM� NODV\� LQIRUPDW\NyZ� ]RVWDQLH� ]DKDPRZDQ\� UR]ZyM� V\VWHPyZ� L� U\QNXWHOHLQIRUPDW\F]QHJR���6W�G�NRQLHF]QH�MHVW�VW\PXORZDQLH�UR]ZRMX�]DZRGyZ�Z\NRU]\VWXM�F\FKWHFKQRORJLH� LQIRUPDF\MQH� L� NRPXQLNDF\MQH�� 3RGVWDZRZ� NZHVWL� MHVW� ]LGHQW\ILNRZDQLHIXQNFMRQXM�F\FK� QD� U\QNX� SUDF\� ]DZRGyZ� LQIRUPDW\F]Q\FK� L� ZSURZDG]HQLH� LFK� GR.ODV\ILNDFML� =DZRGyZ� L� 6SHFMDOQR�FL�� ,GHQW\ILNDFMD� ]DZRGyZ� LQIRUPDW\F]Q\FK� VWDQRZLüE
G]LH�ED]
 GR�]DLQLFMRZDQLD�SUDF�QDG�VWZRU]HQLHP�VWDQGDUGyZ�NZDOLILNDFML�]DZRGRZ\FK�ZW\FK�]DZRGDFK�
&HOH�x :\NRU]\VWDQLH�WHFKQRORJLL�LQIRUPDF\MQ\FK��GOD�Z]URVWX�SR]LRPX�]DWUXGQLHQLD�x 7ZRU]HQLH� ZDUXQNyZ� VW\PXOXM�F\FK� SRZVWDZDQLH� QRZ\FK� SURGXNWyZ� L� XVáXJ�ZLDGF]RQ\FK� GURJ� HOHNWURQLF]Q��� V]F]HJyOQLH� Z� VHNWRU]H� PDá\FK� L� �UHGQLFKSU]HGVL
ELRUVWZ�x 6W\PXORZDQLH�]DWUXGQLDQLD�RVyE�QLHSHáQRVSUDZQ\FK� L�PLHV]ND�FyZ�REV]DUyZ�ZLHMVNLFKQD�VWDQRZLVNDFK�]ZL�]DQ\FK�]�WHOHSUDF��x 7ZRU]HQLH� QRZ\FK� PLHMVF� SUDF\� Z VHNWRU]H� XVáXJ� ]� ]DNUHVX� ]DVWRVRZD� WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�
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D��3U]HFLZG]LDáDQLH�]MDZLVNRP�Z\NOXF]HQLD�LQIRUPDF\MQHJR

7HFKQRORJLH�LQIRUPDF\MQR�NRPXQLNDF\MQH�PRJ� ]DSHZQLü�SRZV]HFKQ\�L�WDQL��Z�SRUyZQDQLX]� WHFKQRORJLDPL� WUDG\F\MQ\PL�� GRVW
S� GR� ZLHG]\�� GDM�F� V]DQV
 FDáHPX� VSRáHF]H�VWZX� QDOHSV]H�Z\NV]WDáFHQLH� L� SHáQLHMV]� LQIRUPDFM
 ZH�ZV]\VWNLFK� VSUDZDFK��ZD*Q\FK� GOD� MDNR�FL*\FLD� RVRELVWHJR� L� VSRáHF]QHJR�� ]H� ZV]\VWNLPL� WHJR� SR]\W\ZQ\PL� NRQVHNZHQFMDPL�� 7\PVDP\P�PRJ� SU]\F]\QLü� VL
 GR� VWDáHJR� UR]ZRMX� ]DUyZQR� SRV]F]HJyOQ\FK� MHGQRVWHN�� MDN� LFDáHJR�VSRáHF]H�VWZD�
1DMZL
NV]\P� ]DJUR*HQLHP�� MDNLH� QLHVLH� ]H� VRE� WUDQVIRUPDFMD� GR� VSRáHF]H�VWZDLQIRUPDF\MQHJR�MHVW�SUREOHP�Z\NOXF]HQLD�]H�VSRáHF]H�VWZD��8ZD*D�VL
��*H�SU]\F]\Q� WDNLHJRZ\NOXF]HQLD� MHVW� ]MDZLVNR� W]Z��GLJLWDO� GLYLGH�� F]\OL� SRG]LDáX� VSRáHF]H�VWZD� QD� W\FK�� NWyU]\PDM��� L� W\FK�� NWyU]\� QLH� PDM� GRVW
SX� GR� WHFKQLN� F\IURZ\FK�� 7HUPLQ� ÄGLJLWDO� GLYLGH´SRGNUH�OD� VWURQ
 WHFKQLF]Q� ]DJDGQLHQLD�� 7\PF]DVHP� QLH]Z\NOH� LVWRWQ� SU]\F]\Q�Z\NOXF]HQLD�]H�VSRáHF]H�VWZD�MHVW�QLHQDG�*DQLH�]D�UR]ZRMHP���]DUyZQR�SRMHG\QF]\FK�RVyE�PQLHMV]\FK�VSRáHF]QR�FL��QS��JUXS�]DZRGRZ\FK���MDN�L�FDá\FK�NUDMyZ�
=MDZLVND�Z\NOXF]HQLD�LQIRUPDF\MQHJR�]DFKRG]� UyZQLH* REHFQLH�Z�QDV]\P�VSRáHF]H�VWZLH�/LF]QH�EDGDQLD�Z\ND]XM���*H�Uy*QLFD�Z�SR]LRPLH�*\FLD�OXG]L�QD�ZVL�L�Z�PLH�FLH�Z�3ROVFH�MHVWEDUG]R�GX*D�� D�PLHV]ND�F\� ]DQLHGEDQ\FK� VSRáHF]QLH� L� JRVSRGDUF]R�REV]DUyZ�Z�QLHZLHONLPVWRSQLX�RGF]XZDM� NRU]\�FL�Sá\Q�FH�]�WUDQVIRUPDFML�XVWURMRZHM�RVWDWQLFK�ODW�
.D*G\� RE\ZDWHO� SRZLQLHQ� PLHü� VSRVREQR�ü� QDE\FLD� NZDOLILNDFML� QLH]E
GQ\FK� GR� *\FLDZ QRZRF]HVQHM� JRVSRGDUFH�� =� WHJR� SRZRGX� QLH]Z\NOH� ZD*QH� MHVW� SURZDG]HQLH� G]LDáD��GDM�F\FK� MDN� QDMV]HUV]H� PR*OLZR�FL� GRVW
SX� GR� QRZ\FK� WHFKQRORJLL� RVRERP� ]DJUR*RQ\PPDUJLQDOL]DFM� Z� VSRáHF]H�VWZLH� LQIRUPDF\MQ\P�� FR� MHVW� V]F]HJyOQLH� LVWRWQH� Z� V\WXDFMLGX*HJR�EH]URERFLD�RUD]�]DP\NDQLD�]DNáDGyZ�SUDF\�FKURQLRQHM�Z�3ROVFH�
2JUDQLF]HQLH� ]MDZLVND� Z\NOXF]HQLD� VSRáHF]QHJR� E
G]LH� ]DOH*Hü� RG� ]DSHZQLHQLDVSRáHF]H�VWZX� PR*OLZR�FL� NV]WDáFHQLD� VL
 Z� FL�JX� FDáHJR� *\FLD�� WDN�� DE\� PLDáR� V]DQV
QDG�*DQLD�]D�UR]ZRMHP�F\ZLOL]DF\MQ\P�QDMEDUG]LHM�]DDZDQVRZDQ\FK�SD�VWZ��*áyZQ\�FL
*DUZDONL�]�Z\NOXF]HQLHP�VSDGQLH�SU]HGH�ZV]\VWNLP�QD� VDP\FK�RE\ZDWHOL� SU]\�ZVSyáXG]LDOH� LSRPRF\� SD�VWZD�� G]LDáDM�FHJR� ]DUyZQR� EH]SR�UHGQLR�� MDN� L� SU]\� SRPRF\� RUJDQL]DFMLVSRáHF]Q\FK�� 6áX*\ü� WHPX� PDM� P�LQ�� SU]HGVL
Z]L
FLD� SRGHMPRZDQH� Z� UDPDFK� UHDOL]DFMLQLQLHMV]HJR�3ODQX�G]LDáD���ZH�ZV]\VWNLFK�REV]DUDFK�*\FLD�VSRáHF]QHJR�L�JRVSRGDUF]HJR�
&HOH�x =DSHZQLHQLH�SRZV]HFKQHJR�GRVW
SX�GR��SRGVWDZRZ\FK�]DVREyZ�LQIRUPDFML�x 7ZRU]HQLH�SXEOLF]Q\FK�SXQNWyZ�GRVW
SX�GR ,QWHUQHWX�x ,VWQLHQLH�Z�VLHFL�ERJDW\FK�]DVREyZ�LQIRUPDF\MQ\FK�RSUDFRZDQ\FK�Z�WDNL�VSRVyE��M
]\N�NRPXQLNDW\ZQR�ü��DNWXDOQR�ü�LWS����DE\�GDZDá\�PR*OLZR�FL�ZV]HFKVWURQQHJR��UR]ZRMX�x 1LVNLH�NRV]W\�GRVW
SX�]DUyZQR�GR�LQIUDVWUXNWXU\�NRPXQLNDF\MQHM�MDN�L�VDPHM�LQIRUPDFML�x 3RNRQ\ZDQLH�EDULHU�PHQWDOQ\FK�x =DSHZQLHQLH�PR*OLZR�FL�NV]WDáFHQLD�XVWDZLF]QHJR�
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E��2SLHND�VSRáHF]QD�RQ�OLQH:HGáXJ� EDGDQLD� SU]HSURZDG]RQHJR� Z� ,,� NZDUWDOH� ����� U�� Z� 3ROVFH� E\áR� Z� W\P� RNUHVLH���� W\V��RVyE�QLHSHáQRVSUDZQ\FK��� 3RMDZLHQLH�VL
 SRZV]HFKQHJR��áDWZHJR�L�WDQLHJR�GRVW
SXGR�,QWHUQHWX�PR*H�Z�]QDF]�F\�VSRVyE�]PLHQLü�LFK�QLH]Z\NOH�WUXGQ� V\WXDFM
��,QWHUQHW�Z\GDMHVL
 ERZLHP� V]F]HJyOQLH� ZD*Q\P� L� X*\WHF]Q\P� QDU]
G]LHP� Z� UHKDELOLWDFML�� Z\PLDQLHLQIRUPDFML� L� RUJDQL]RZDQLX� Uy*Q\FK� IRUP� SRPRF\� RVRERP� QLHSHáQRVSUDZQ\P�� 'RW\F]\� WR]ZáDV]F]D�RVyE�]�]DEXU]HQLDPL�F]\QQR�FL�UXFKRZ\FK��NWyUH�GRW\FKF]DV�SUDNW\F]QLH�VND]DQHE\á\�QD�L]RODFM
 RG�UHV]W\�VSRáHF]H�VWZD�
']L
NL� GRVW
SRZL� GR� ,QWHUQHWX� PRJ� VL
 RQH� F]Xü� SHáQRSUDZQ\PL� F]áRQNDPL� VSRáHF]QR�FLOXG]L� ]GURZ\FK�� 1LH� Z\VW
SXM� WX� EDULHU\� DUFKLWHNWRQLF]QH� L� EUDNL� RGSRZLHGQLFK� �URGNyZWUDQVSRUWX�� NWyUH� RJUDQLF]DM��� D� F]DVHP� ZU
F]� XQLHPR*OLZLDM� SRGM
FLH� SU]H]QLHSHáQRVSUDZQ\FK� SUDF\� ]DZRGRZHM�� 5R]ZyM� L� XSRZV]HFKQLHQLH� ,QWHUQHWX�Z� 3ROVFH�PR*HRGZUyFLü� W
 V\WXDFM
 SRSU]H]� P�� LQ�� WZRU]HQLH� VWDQRZLVN� WHOHSUDF\�� SXEOLF]Q\� GRVW
S� GRLQWHUQHWX�L�LQ�
&HOH�x ,QLFMRZDQLH� L� ZVSLHUDQLH� ZV]HONLFK� G]LDáD� ]PLHU]DM�F\FK� GR� ]ZL
NV]HQLD� GRVW
SX� GR,QWHUQHWX�L�REQL*HQLD�MHJR�NRV]WyZ�GOD�RVyE�QLHSHáQRVSUDZQ\FK�L�SU]HZOHNOH�FKRU\FK�x ,QLFMRZDQLH� L� UR]ZLMDQLH� EDGD� QDG� GRVWRVRZDQLHP� VSU]
WX� NRPSXWHURZHJR� L� XVáXJ�ZLDGF]RQ\FK�GURJ� HOHNWURQLF]Q� GR�SRWU]HE�RVyE�QLHSHáQRVSUDZQ\FK�x 3RSXODU\]DFMD� Z\NRU]\VW\ZDQLD� ,QWHUQHWX� GOD� RUJDQL]RZDQLD� SRPRF\� RVRERPQLHSHáQRVSUDZQ\P�x 'EDáR�ü�R�MDNR�ü�LQIRUPDFML�SXEOLNRZDQ\FK�Z�SROVNLP�,QWHUQHFLH�L�DGUHVRZDQ\FK�GR�RVyEQLHSHáQRVSUDZQ\FK�L�SU]HZOHNOH�FKRU\FK�x ']LDáDOQR�ü� HGXNDF\MQD� L� V]NROHQLRZD� QD� WHPDW� Z\NRU]\VW\ZDQLD� ,QWHUQHWX� L� XVáXJ�ZLDGF]RQ\FK� GURJ� HOHNWURQLF]Q� Z� �URGRZLVNX� RVyE� QLHSHáQRVSUDZQ\FK�� LFKRSLHNXQyZ��UHKDELOLWDQWyZ�RUD]�QDXNRZFyZ�L�OHNDU]\�x 3RPRF� Z� ]DSHZQLHQLX� VSHFMDOLVW\F]QHJR� VSU]
WX� RVRERP� QLHSHáQRVSUDZQ\P�� NWyUH] SRZRGX�G\VIXQNFML�QLH�PRJ� NRU]\VWDü�] WUDG\F\MQ\FK�NRPSXWHUyZ��RVRE\�QLHZLGRPH�RVRE\�] SRZD*Q\PL�G\VIXQNFMDPL�NR�F]\Q�JyUQ\FK��

�� KWWS���ZZZ�PSLSV�JRY�SO�WHVW�3ROLW\NDBVSROHF]QD�2VRE\BQLHSHOQRVSUDZQH�6WDW\VW\NL�GHIDXOW�KWPO
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$1(.6� �� =HVWDZLHQLH� SODQRZDQ\FK� ]DGD��� MHGQRVWHN� UHDOL]XM�F\FK� L� WHUPLQyZUHDOL]DFML
&(/����52=:Ï-�%(=3,(&=1(- ,1)5$6758.785<�7(/(,1)250$7<&=1(-

D� %XGRZD�LQIUDVWUXNWXU\�WHOHLQIRUPDW\F]QHM
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� 2SUDFRZDQLH�SODQX�UR]ZRMX�VHNWRUDWHOHNRPXQLNDF\MQHJR 0, ,,,�NZDUWDá�����D��:\]QDF]HQLH�SRGPLRWyZ�R ]QDF]�FHML GRPLQXM�FHM� SR]\FML�QD�U\QNX��ZLDGF]HQLDXVáXJ��SRZV]HFKQ\FK��G]LHU*DZ\�á�F]\WHOHNRPXQLNDF\MQ\FK��WHOHIRQLF]Q\FK��ZLDGF]RQ\FK�Z UXFKRP\FK�SXEOLF]Q\FK�VLHFLDFKWHOHIRQLF]Q\FK��QD�NUDMRZ\P�U\QNX�SRá �F]H�PL
G]\RSHUDWRUVNLFK

857L3��82.L. SRGPLRWyZ�R]QDF]�FHM�SR]\FML�
,,,�NZDUWDá�����

E� (J]HNZRZDQLH�RERZL�]NyZ��MDNLH�VSRF]\ZDM�QD�SRGPLRWDFK�]DMPXM�F\FK�SR]\FM
 ]QDF]�F�L GRPLQXM�F� 857L3 SUDFD�FL�JáD
F� 0RQLWRURZDQLH�FHQ�XVáXJ�WHOHNRPXQLNDF\MQ\FK 857L3 SUDFD�FL�JáDG����.RQWUROD�UHDOL]DFML�SUHVHOHNFML�RSHUDWRUyZ 857L3 SUDFD�FL�JáDH� 5R]VWU]\JDQLH�VSRUyZ�PL
G]\RSHUDWRUVNLFK 857L3 SUDFD�FL�JáD

��

I� 2SLQLRZDQLH�XPyZ�PL
G]\�RSHUDWRUDPLRNUH�ODM�F\FK�UDPRZH�ZDUXQNL�SRá�F]HQLD�VLHFLRUD]�XPyZ�UDPRZ\FK�GRW\F]�F\FK�G]LHU*DZ\á�F]\ 857L3 SUDFD�FL�JáD
�� 2SUDFRZDQLH�]DVDG�ILQDQVRZDQLDL ZVSyáX*\WNRZDQLD�RJyOQRNUDMRZ\FK�HOHPHQWyZLQIUDVWUXNWXU\�LQIRUPDW\F]QHM 0)��06:L$ ����

D����3U]\JRWRZDQLH�VWUDWHJLL�SRVW
SRZDQLD�Z�]DNUHVLHUHJXODFML�PL
G]\QDURGRZHJR�U\QNX�WUDQVPLVMLGDQ\FK 50��857L3 ������
E����2SUDFRZDQLH�VWUDWHJLL�857L3�Z�]DNUHVLHOLEHUDOL]DFML�VHNWRUD��ZLDGF]HQLD�WHOHIRQLF]Q\FKXVáXJ�PL
G]\QDURGRZ\FK 50��857L3 ����
D� $QDOL]D�PR*OLZR�FL SR]\VNDQLD�QD�SRWU]HE\8076 ]DNUHVX�F]
VWRWOLZR�FL������±���� 0+] 50��021��857L3 ������
E� $QDOL]D�PR*OLZR�FL ZVSyáX*\WNRZDQLD�SU]H]ZRMVNR�L�://
�]DNUHVX�F]
VWRWOLZR�FL�������±�������*+] 50��021��857L3 SUDFD�FL�JáD

�� :\SUDFRZDQLH�]DVDG�SUDZQ\FK�UHJXODFML�U\QNXQXPHUyZ�,3
 0,��857L3��VHNWRUSU\ZDWQ\ ������ 5R]ZyM�L PRGHUQL]DFMD�SRá�F]H� LQWHUQHWRZ\FK .%1�23,��VHNWRUSU\ZDWQ\ ����
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E��7HOHLQIRUPDW\ND�QD�REV]DUDFK�ZLHMVNLFK
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� 2SUDFRZDQLH�V\VWHPX�UHJXODFML�SUDZQ\FKXPR*OLZLDM�F\FK�UHDOL]DFM
 SU]HGVL
Z]L
üWHOHNRPXQLNDF\MQ\FK�QD�WHUHQDFK�ZLHMVNLFK 0,��857L3 ����
�� 2SUDFRZDQLH�SURJUDPX�LQIRUPDW\]DFML�REV]DUyZZLHMVNLFK 5DGD�,QIRUPDW\]DFML:VL ������ 7ZRU]HQLH�JPLQQ\FK�FHQWUyZ�LQIRUPDFML�LWHOHFHQWUyZ�Z�JPLQDFK�ZLHMVNLFK�L�ZLHMVNR�PLHMVNLFK

0,��03L36��XU]
G\SUDF\��LQVW\WXFMHZVSyáSUDFXM�FH�3RF]WD�3ROVND�VDPRU]�G\�ORNDOQH
SUDFD�FL�JáD

F��5R]ZyM�UDGLRIRQLL�L�WHOHZL]ML�F\IURZHM
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� 2SUDFRZDQLH�QDURGRZHJR�SURJUDPX�ZGUD *DQLDUDGLRIRQLL�L WHOHZL]ML�F\IURZHM�Z 3ROVFH =HVSyáPL
G]\UHVRUWRZ\ ������ 2SUDFRZDQLH�WHFKQLF]Q\FK�SURMHNWyZ�VLHFLF\IURZ\FK 857L3� .55L7 SRáRZD������� 5HDOL]DFMD�SURFHVX�NRQFHV\MQHJR�QD�QD]LHPQ �WHOHZL]M
 F\IURZ� 857L3��.55L7 ������ 8UXFKRPLHQLH�SLHUZV]\FK�VLHFL�QD]LHPQHM�WHOHZL]MLF\IURZHM 857L3��.55L7 ����

G��%H]SLHF]H�VWZR�VLHFL
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� 2SUDFRZDQLH�SODQX�G]LDáD� Z G]LHG]LQLHEH]SLHF]H�VWZD�VLHFLRZHJR�RUD]�ZDONL�]SU]HVW
SF]R�FL� HOHNWURQLF]Q� 06� 06:L$��VHNWRUSU\ZDWQ\ ����
�� 2SUDFRZDQLH�SODQX�G]LDáD� Z G]LHG]LQLH QDUXV]DQLDSUDZ�DXWRUVNLFK�L SRNUHZQ\FK 06� 06:L$��.%1�VHNWRU�SU\ZDWQ\ ������ 2SUDFRZDQLH�SODQX�V]NROHQLD�GOD�VáX *E�SROLF\MQ\FKZ ]DNUHVLH��FLJDQLD�SU]HVW
SVWZ�HOHNWURQLF]Q\FKL QDUXV]DQLD�SUDZ�ZáDVQR�FL�LQWHOHNWXDOQHM 06:L$��-%51$6. ����
�� 2SUDFRZDQLH�3ROVNLFK�1RUP�ZSURZDG]DM �F\FKQRUP\�HXURSHMVNLH��(1��RUD]�PL
G]\QDURGRZH�,62��,(&��]�]DNUHVX�EH]SLHF]H�VWZDWHOHLQIRUPDW\F]QHJR

3.1��-%5��VHNWRUSU\ZDWQ\ SUDFD�FL�JáD
�� 0L
G]\QDURGRZD�ZVSyáSUDFD�Z ]DNUHVLHEH]SLHF]H�VWZD�VLHFL 06:L$��.*3�06= SUDFD�FL�JáD
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&(/����32:6=(&+1<��6=<%6=<�,�7$�6=<�,17(51(7
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML

857L3 SUDFD�FL�JáD
�� 2SUDFRZDQLH�]DVDG�ZVSyOQHJR�NRU]\VWDQLD] LQIUDVWUXNWXU\�WHOHNRPXQLNDF\MQHM�D� PRQLWRURZDQLH�L RFHQD�RIHUW�UDPRZ\FKE� UR]VWU]\JDQLH�VSRUyZ�PL
G]\RSHUDWRUVNLFK� 857L3 SUDFD�FL�JáD�� 3UDFH�QDG�]DVDGDPL�SU]HM�FLD�QD�,3Y� .%1��MHGQRVWNLQDXNRZH��VHNWRUSU\ZDWQ\ ]JRGQLH�] SUDFDPLZ NUDMDFK�8(�� %XGRZD�SXEOLF]Q\FK�SXQNWyZ�GRVW 
SX�GR�VLHFL DGPLQLVWUDFMDSXEOLF]QD�ELEOLRWHNL��3RF]WD3ROVND SUDFD�FL�JáD

&(/����52=:Ï-�86à8*�(�$'0,1,675$&-,�38%/,&=1(-
D��$GPLQLVWUDFMD�U]�GRZD

1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� 2SUDFRZDQLH�VWDQGDUGyZ�LQIRUPDW\F]Q\FKZ LQVW\WXFMDFK�U]�GRZ\FK�L�VDPRU]�GRZ\FK 06:L$ SUDFD�FL�JáD�� %XGRZD�RJyOQRNUDMRZHM�VLHFL�GOD�XU]
GyZDGPLQLVWUDFML�U]�GRZHM 8U]
G\ZRMHZyG]NLH ������ %XGRZD��PRGHUQL]DFMD�L LQWHJUDFMD�VLHFL�UHVRUWRZ\FKRUD]�VLHFL�ORNDOQ\FK�Z�XU]
GDFK 8U]
G\DGPLQLVWUDFMLU]�GRZHM ����
�� 5HDOL]DFMD� XVWDZ\� R� GRVW
SLH� GR� LQIRUPDFMLSXEOLF]QHM�±�Z�W\P�%LXOHW\QX�,QIRUPDFML�3XEOLF]QHM 06:L$��SRGPLRW\]RERZL�]DQH�GRXG]LHODQLDLQIRUPDFMLSXEOLF]QHM SUDFD�FL�JáD
�� 6NRMDU]HQLH�SRVLDGDQ\FK�ZLWU\Q�LQWHUQHWRZ\FK�]%LXOHW\QHP�,QIRUPDFML�3XEOLF]QHM 06:L$��SRGPLRW\]RERZL�]DQH�GRXG]LHODQLDLQIRUPDFMLSXEOLF]QHM ����
�� 5R]SRF]
FLH�SURFHVX�LQVWDODFML�VLHFL� LQIRPDWyZ 86&�ZH�ZVSyáSUDF\]�SRV]F]HJyOQ\PLXU]
GDPL ,,,�NZDUWDá�����
�� :SURZDG]HQLH�HOHNWURQLF]QHJR�RELHJX�GRNXPHQWyZZ�XU]
GDFK�DGPLQLVWUDFML�SXEOLF]QHM XU]
G\�DGPLQLVWUDFMLSXEOLF]QHM ������ 5R]ZyM�UHMHVWUyZ�SD�VWZRZ\FK��L�GRNXPHQWyZRVRELVW\FK�]�QLPL�]ZL�]DQ\FK 06:L$�0=�0,�0*�XU]
G\ZRMHZyG]NLH�XU]
G\�JPLQQH

����



H3ROVND��������3ODQ�G]LDáD� QD�U]HF]�UR]ZRMX�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�Z�3ROVFH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 2SUDFRZDQLH�PHWRGRORJLL�LQIRUPDW\F]QHJR]DU]�G]DQLD�GRNXPHQWDFM� SRZVWDM�F� Z�V\VWHPDFKLQIRUPDW\F]Q\FK�L�MHM�SU]HFKRZ\ZDQLD�Z�GáXJLPF]DVLH 1'$3 ����
��� %XGRZD�UR]OHJáHM�VLHFL�WHOHLQIRUPDW\F]QHM�6* .*�6* ����

E��$GPLQLVWUDFMD�VDPRU]�GRZD
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� :VSLHUDQLH�ORNDOQ\FK�LQLFMDW\Z�VáX *�F\FKUR]ZRMRZL�VSRáHF]H�VWZD�LQIRUPDF\MQHJR VDPRU]�G\�ORNDOQH�RUJDQL]DFMHSR]DU]�GRZH SUDFD�FL�JáD
�� :GUR*HQLH�SU]H]�����XU]
GyZ�HOHNWURQLF]Q\FKV\VWHPyZ�REVáXJL�RE\ZDWHOL VDPRU]�G\�ORNDOQH ������ :GUR*HQLH�SU]H]�����XU]
GyZ�HOHNWURQLF]Q\FKV\VWHPyZ�REVáXJL�RE\ZDWHOL VDPRU]�G\�ORNDOQH ����� =EXGRZDQLH�VLHFL�SXEOLF]Q\FK�SXQNWyZ�GRVW 
SX�GR,QWHUQHWX VDPRU]�G\�ORNDOQH ����� 3U]HV]NROHQLH�����SUDFRZQLNyZ�XU]
GyZ�Z]DNUHVLH�H*RYHUQPHQW VDPRU]�G\�ORNDOQH ����

F��6�GRZQLFWZR�L�3URNXUDWXUD
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� .UDMRZ\�5HMHVWU�6�GRZ\1RZD�.VL
JD�:LHF]\VWD

8WZRU]HQLH =LQWHJURZDQHJR�6\VWHPX�.DWDVWUDOQHJR�
2SUDFRZDQLH�RSURJUDPRZDQLD�DSOLNDF\MQHJR

06 SRáRZD�����
�� 3U]HSURZDG]HQLH�SLORWD*X�Z ��Z\G]LDáDFK 06 SRáRZD������� :GUR*HQLH�RSURJUDPRZDQLD�DSOLNDF\MQHJR�Z ��Z\G]LDáDFK 06 ������ :GUR*HQLH�V\VWHPX�Z NROHMQ\FK�ORNDOL]DFMDFK 06 ����7ZRU]HQLH�RSURJUDPRZDQLD�6\VWHPX,QIRUPDW\F]QHJR�3URNXUDWXU\ L�MHJR�ZGUR*HQLH�ZZ\G]LDáDFK�GR�VSUDZ�]ZDOF]DQLD�SU]HVW 
SF]R�FL]RUJDQL]RZDQHM�L�SURNXUDWXU�RNU
JRZ\FK������L�LSURNXUDWXUDFK�DSHODF\MQ\FK�����

06 ����
��

:GUR*HQLH�6,3�Z Z\G]LDáDFK��OHGF]\FK�SURNXUDWXURNU
JRZ\FK 06 ����2SUDFRZDQLH�L�ZGUR*HQLH�V\VWHPX�LQIRUPDW\F]QHJRGOD�Z\G]LDáyZ�SURFHVRZ\FK�L W]Z��JOREDOQHMDSOLNDFML�V�GX 06 ����
D��:GUR*HQLH�V\VWHPX�Z ���Z\EUDQ\FK�V�GDFK�RNU
JRZ\FK�L UHMRQRZ\FK� 06 ����E��:GUR*HQLH�V\VWHPX�Z ���RNU
JDFK�V�GRZ\FK��ZV�GDFK�RNU
JRZ\FK�L UHMRQRZ\FK� 06 ����F��:GUR*HQLH�V\VWHPX�Z ���RNU
JDFK�V�GRZ\FK��ZV�GDFK�RNU
JRZ\FK�L UHMRQRZ\FK� 06 ����

��

G��:GUR*HQLH�V\VWHPX�Z����SODFyZNDFK 06 ����
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G��3ROLFMD
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� %XGRZD�6\VWHPyZ�:VSRPDJDQLD�'RZRG]HQLD .*3 ������ 0RGHUQL]DFMD�3ROLF\MQHM�6LHFL�7UDQVPLVML�'DQ\FK .*3 ������ :GUR*HQLH�SRGVWDZRZ\FK�PRGXáyZ�.6,3��REV]DU5=(&=��PRGXá\�%52� L�/,&(1&-(� .*3�L�MHGQRVWNLWHUHQRZH�3ROLFML SRáRZD�����D��:á�F]HQLH�GR�.6,3�SR]RVWDá\FK�REV]DUyZLQIRUPDF\MQ\FK��Z�W\P�RELHNWyZ��635$:$�L2%,(.7 %àL,�.*3 ����

E��=LQWHJURZDQLH�RSURJUDPRZDQLD�.6,3�]�PDS �F\IURZ� .*3 ���������F��:á�F]HQLH�GR�.6,3�PHFKDQL]PyZZVSRPDJDM�F\FK�SUDF
 SROLFML�L�XPR*OLZLDM�F\FKSURZDG]HQLH�G]LDáD� SURILODNW\F]Q\FK .*3 ���������
G��3U]\JRWRZDQLH�.6,3�GR�Z\PLDQ\�LQIRUPDFML�]V\VWHPDPL�PL
G]\QDURGRZ\PL��Z�W\P�V\VWHPHP6FKHQJHQ
 .*3 ����

�� %XGRZD�.UDMRZHJR�&HQWUXP�,QIRUPDF\MQHJR3ROLFML .*3 ����
&(/����,1:(672:$1,(�:�/8'=,�,�80,(-	712�&,

D��(GXNDFMD�Z�VSRáHF]H�VWZLH�LQIRUPDF\MQ\P
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� :\SRVD*HQLD�JLPQD]MyZ�Z ���VWDQRZLVNRZHSUDFRZQLH�LQWHUQHWRZH 0(1L6 ������ 6WRSQLRZH�Z\SRVD*HQLH�V]Nyá�SRQDGJLPQD]MDOQ\FKZ����VWDQRZLVNRZH�SUDFRZQLH�LQWHUQHWRZH�]VHUZHUHP 0(1L6 ����
�� 6WRSQLRZH�Z\SRVD*DQLH�ELEOLRWHN�Z V]NRáDFKSRQDGJLPQD]MDOQ\FK�Z���VWDQRZLVNRZH�]HVWDZ\��]GRVW
SHP�GR�VLHFL�,QWHUQHW 0(1L6 ����
�� :\SRVD*HQLH�V]Nyá�SRGVWDZRZ\FK�Z SUDFRZQLHLQIRUPDW\F]QH 0(1L6 ������ %XGRZD�ED]\�]DVREyZ�HGXNDF\MQ\FK��WHPDW\F]Q\FKSRUWDOL�HGXNDF\MQ\FK��HOHNWURQLF]Q\FK�ELEOLRWHN�VHUZHUyZ�PDWHULDáyZ�HGXNDF\MQ\FK�PXOLWLPHGLDOQ\FK�DSOLNDFML�HGXNDF\MQ\FK 0(1L6 SUDFD�FL�JáD
�� 2UJDQL]DFMD�VWXGLyZ�SRG\SORPRZ\FK�Z�]DNUHVLHZ\NRU]\VWDQLD�QDU]
G]L�LQIRUPDF\MQ\FK�LNRPXQLNDF\MQ\FK�GOD�QDXF]\FLHOL 0(1L6 ����
�� :SURZDG]HQLH�Z\PRJX�RVL�JQL
FLD�SU]H]ZV]\VWNLFK�QDXF]\FLHOL�GR�NR�FD������U��NZDOLILNDFMLZ�]DNUHVLH�SRVáXJLZDQLD�VL
 WHFKQRORJLDPLLQIRUPDF\MQ\PL�L�NRPXQLNDF\MQ\PL�Z�QDXF]DQLX�SRZL�]DQH�]�DZDQVHP�]DZRGRZ\P�QDXF]\FLHOD�

0(1L6��RUJDQ\SURZDG]�FH�V]NRá\ GR�XVWDOHQLD
�� 6]NROHQLH�DGPLQLVWUDFML�V]Nyá�Z ]DNUHVLHZ\NRU]\VWDQLD�QRZRF]HVQ\FK�WHFKQLN 0(1L6 SUDFD�FL�JáD
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LQIRUPDF\MQ\FK�GR�]DU]�G]DQLD�R�ZLDW� L�ZG\GDNW\FH�� :SURZDG]HQLH�GOD�QRZR�]DWUXGQLRQ\FK�QDXF]\FLHOLZ\PRJX�SRVLDGDQLD�NZDOLILNDFML�Z�]DNUHVLHSRVáXJLZDQLD�VL
 WHFKQRORJLDPL�LQIRUPDF\MQ\PL�LNRPXQLNDF\MQ\PL�Z�UHDOL]DFML�]DGD�SHGDJRJLF]Q\FK
0(1L6 ����

��� 2SUDFRZDQLH�NRQFHSFML�V\VWHPX�NV]WDáFHQLDXVWDZLF]QHJR 0(1L6 ������� 2SUDFRZDQLH�3ODQX�,QIRUPDW\]DFML�(GXNDFML1DURGRZHM�Z�ODWDFK���������� 0(1L6 ������� 2SUDFRZDQLH�VWDQGDUGyZ�SU]\JRWRZDQLD�QDXF]\FLHOLV]Nyá�ZV]\VWNLFK�V]F]HEOL�Z�]DNUHVLH�LQIRUPDW\NL�L]DVWRVRZD� WHFKQRORJLL�LQIRUPDF\MQ\FK�LNRPXQLNDF\MQ\FK�Z�QDXF]DQLX 0(1L6 ����
��� 2SUDFRZDQLH� VWDQGDUGyZ� HGXNDF\MQ\FK� L� ]DVDGDNUHG\WDFML� SODFyZHN� GRVNRQDOHQLD� QDXF]\FLHOL� Z]DNUHVLH� LQIRUPDW\NL� L� ]DVWRVRZD� WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK�Z�QDXF]DQLX 0(1L6 ����
��� =DVWRVRZDQLH�QDU]
G]L�LQIRUPDF\MQ\FK�LNRPXQLNDF\MQ\FK�Z�V]NROHQLDFK�FHQWUDOQ\FK�GODF]áRQNyZ�NRUSXVX�VáX*E\�F\ZLOQHM�L�VWXGLXP]DU]�G]DQLD�VWUDWHJLF]QHJR�GOD�G\UHNWRUyZJHQHUDOQ\FK

86& ����
��� 2SUDFRZDQLH�NRQFHSFML�ZGUD*DQLD��UR]ZRMX�LNRRUG\QDFML�V\VWHPX�]GDOQHM�HGXNDFML�RUD]�V\VWHPXFHUW\ILNDFML 0(1L6 GR�XVWDOHQLD
��� 2SUDFRZDQLH�NRQFHSFML�ZGUD*DQLD��UR]ZRMX�LNRRUG\QDFML�V\VWHPX�]GDOQ\FK�V]NROH� �W]Z��H�OHDUQLQJ��Z�VáX*ELH�F\ZLOQHM 86& ����
��� 2NUH�OHQLH�]DVDG�NRQWUROL�SR]LRPX�IRUPDOQHJRL PHU\WRU\F]QHJR�DSOLNDFML�HGXNDF\MQ\FK 0(1L6��RUJDQL]DFMHSR]DU]�GRZH GR�XVWDOHQLD��� 'RVWRVRZDQLH�SURJUDPyZ�QDXF]DQLD�V]Nyá]DZRGRZ\FK�GR�SRWU]HE�U\QNX�SUDF\��Z\SRVD *HQLHZ\EUDQ\FK�V]Nyá�Z�VSU]
W�NRPSXWHURZ\�RSUDFRZDQLH�L ZGUR*HQLH�PRGXáRZ\FK�SURJUDPyZV]NROHQLD�]DZRGRZHJR�Z G]LHG]LQLH�WHFKQRORJLLLQIRUPDF\MQ\FK�L�NRPXQLNDF\MQ\FK��L�LFK]DVWRVRZDQLD�Z�G]LDáDOQR�FL�]DZRGRZHM

03L36��0(1L6�VDPRU]�G\�ORNDOQH �����������
��� 8WZRU]HQLH�NRPSXWHURZHM�ED]\�GDQ\FK�RPRGXáRZ\FK�SURJUDPDFK�V]NROHQLD�]DZRGRZHJR��ZW\P��R�SURJUDPDFK�V]NROH� Z�G]LHG]LQLH�WHFKQRORJLLLQIRUPDF\MQHM��L�LQVW\WXFMDFK�UHDOL]XM �F\FK�ZZ�SURJUDP\

03L36 ,�NZDUWDá�����
��� 8WZRU]HQLH�NRPSXWHURZHM�ED]\�GDQ\FK�R�U\QNXXVáXJ�V]NROHQLRZ\FK 03L36 ������� 6]NROHQLH�ELEOLRWHNDU]\�Z ]DNUHVLH�SRVáXJLZDQLD�VL
QDU]
G]LDPL�LQIRUPDF\MQ\PL�L�NRPXQLNDF\MQ\PL 0(1L6 SUDFD�FL�JáD��� :VSLHUDQLH�GRVW
SX�GR�,QWHUQHWX�SODFyZHNR�ZLDWRZ\FK 0(1L6��0, SUDFD�FL�JáD
E��3U]\JRWRZDQLH�SRWHQFMDáX�LQWHOHNWXDOQHJR�GOD�VSRáHF]H�VWZD�LQIRUPDF\MQHJR�L�JRVSRGDUNLRSDUWHM�QD�ZLHG]\
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1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� 3RZRáDQLH�VWUDWHJLF]Q\FK�SURJUDPyZ�EDGDZF]\FK�LRUJDQL]DFMD�RGSRZLHGQLFK�NRQVRUFMyZ�ZG]LHG]LQDFK�� ,Q*\QLHULD�RSURJUDPRZDQLD��ZLHG]\�ZVSRPDJDQLD�GHF\]ML� 6LHFL�,QWHOLJHQFML�RWRF]HQLD� 2SWRHOHNWURQLND

.%1��,QVW\WXW%DGD�6\VWHPRZ\FK�3$10,��,à��0*��,QVW\WXW7HFKQRORJLL0DWHULDáyZ(OHNWURQLF]Q\FK
ZU]HVLH� �����±VW\F]H� ����

�� 5HDOL]DFMD�SURJUDPX�3,21,(5��3ROVNL�,QWHUQHW2SW\F]Q\�±�=DDZDQVRZDQH�$SOLNDFMH��8VáXJLL 7HFKQRORJLH�GOD�6SRáHF]H�VWZD�,QIRUPDF\MQHJR
.%1��NRQVRUFMD]áR*RQH�]�MHGQRVWHNQDXNRZ\FK�SRGPLRWyZJRVSRGDUF]\FK�DGPLQLVWUDFMLSXEOLF]QHM

����

F��2FKURQD�]GURZLD
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ��UHDOL]DFML�� 8WZRU]HQLH�V\VWHPX�HZLGHQF\MQR�LQIRUPDW\F]QHJRUHMHVWUDFML�L�PRQLWRURZDQLD�XVáXJ�PHG\F]Q\FK�580��XG]LHODQ\FK�Z�UDPDFK�XEH]SLHF]H �]GURZRWQ\FK�OXE�]�EXG*HWX�SD�VWZD &6,2= SRáRZD�����
�� 2SUDFRZDQLH�ED]\�GDQ\FK�R SODFyZNDFKL R�URGNDFK�PHG\F]Q\FK�XGRVW
SQLRQHM�Z�VLHFL,QWHUQHW &6,2= ����
�� 3U]\JRWRZDQLH�HOHNWURQLF]QHM�ED]\�GDQ\FK�OHNDU]\XZ]JO
GQLDM�FHM�ORNDOL]DFM
��VSHFMDOQR�ü�PHG\F]Q��GRVW
SQHM�Z ND*G\P�R�URGNX�PHG\F]Q\P 1DF]HOQD�,]ED/HNDUVND ����
�� 2SUDFRZDQLH�L�ZGUR*HQLH�V\VWHPX�HOHNWURQLF]QHJRZVSRPDJDM�FHJR�VSUDZR]GDZF]R�ü�L�SUH]HQWDFM
LQIRUPDFML�R�RFKURQLH�]GURZLD &6,2= ����
�� 6WZRU]HQLH�ED]\�GDQ\FK�RVyE�REM 
W\FKXEH]SLHF]HQLHP�]GURZRWQ\P MHGQRVWND�SRZRáDQDSU]H]��0= SRáRZD������� 2SUDFRZDQLH�L NRRUG\QRZDQLH�VWDQGDUGyZHOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK�Z PHG\F\QLH &6,2= Z�WUDNFLH�UHDOL]DFML�� 2SUDFRZDQLH�UHJXODFML�SUDZQ\FK�GRW\F] �F\FKUR]OLF]H� �ZLDGF]H� ]GURZRWQ\FK�GRNRQ\ZDQ\FK�]DSRPRF� VLHFL�WHOHLQIRUPDW\F]Q\FK 0= ����
�� 2SUDFRZDQLH�SODQX�ZSURZDG]HQLD�Z\EUDQ\FK�XVáXJWHOHPHG\F]Q\FK MHGQRVWND�ZVND]DQDSU]H]�0= GR�XVWDOHQLD�� :SURZDG]HQLH�HOHNWURQLF]QHM�NDUW\�XEH]SLHF]HQLD]GURZRWQHJR 0= GR�XVWDOHQLD��� 2SUDFRZDQLH�L ZGUR*HQLH�V\VWHPX�HOHNWURQLF]QHJRZVSRPDJDM�FHJR�VSUDZR]GDZF]R�ü�RUD]�SUH]HQWDFM
LQIRUPDFML�R RFKURQLH�]GURZLD 0= ����
��� 2SUDFRZDQLH�SODQX�]DVWRVRZDQLD� WHOHPHG\F\Q\Z RFKURQLH�]GURZLD 0= ������� :GUR*HQLH�SLORWD*RZHJR�SURJUDPX�]DVWRVRZDQLDWHOHPHG\F\Q\�ZH�ZVSRPDJDQLX�SURFHVyZ�OHF]HQLD 0= ����

G��3ROVNLH�]DVRE\�NXOWXU\�Z�VLHFL
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1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ����UHDOL]DFML�� :VSLHUDQLH�GRVW
SX�GR�,QWHUQHWX�SODFyZHNNXOWXUDOQ\FK 0(1L6��0,�0. SUDFD�FL�JáD�� %XGRZD�3RUWDOX�.XOWXU\�3ROVNLHM��ZGUR *HQLHSLORWD*RZHM�ZHUVML�GUXJLHJR�HWDSX�EXGRZ\�3RUWDOX�±(QF\NORSHGLL�.XOWXU\�3ROVNLHM 0.��,'1 ����
�� 2SUDFRZDQLH�.XOWXUDOQHM�0DS\�3ROVNL ,'1 ������ 2SUDFRZDQLH�L XWU]\PDQLH�SRUWDOX�ZZZ�FXOWXUH�SOZ�FHOX�XPR*OLZLHQLD�GRVW
SX�GR�LQIRUPDFMLR NXOWXU]H�SROVNLHM�RUD]�SRUWDOX�ZZZ�LDP�SOWZRU]�F\FK�]LQWHJURZDQ� VLHü�VWURQ�LQWHUQHWRZ\FK,QVW\WXWyZ�3ROVNLFK��WDN*H�Z�ZHUVML�DQJORM
]\F]QHM

06=� ,QVW\WXW�LP�$�0LFNLHZLF]D SUDFD�FL�JáD
�� 2SUDFRZDQLH�LQIRUPDW\F]QHJR�V\VWHPX�RSLVX�LQZHQWDU\]DFML�L�XGRVW
SQLDQLD�DUFKLZDOLyZ 1'$3 ������ 8GRVW
SQLHQLH�Z�VLHFL�,QWHUQHW�V]F]HJyOQLH�FHQQ\FKGRNXPHQWyZ�SROVNLFK�DUFKLZyZ�SD�VWZRZ\FK 1'$3�L�1$6. ������ 2SUDFRZDQLH�L�XGRVW
SQLHQLH�Z�VLHFL�,QWHUQHWLQIRUPDFML�R�]DVREDFK�DUFKLZyZ�SD�VWZRZ\FK 1'$3�L�DUFKLZDSD�VWZRZH ����
&(/����67<08/2:$1,(�:<.25=<67$1,$�7(&+12/2*,,�,1)250$&<-1<&+

D��*RVSRGDUND�HOHNWURQLF]QD
1U =DGDQLH -HGQRVWNL�UHDOL]XM�FH 7HUPLQ�UHDOL]DFML�� 3U]\JRWRZDQLH�L�UHDOL]DFMD�ZH�ZVSyáSUDF\�]�81,'2UHJLRQDOQHJR�SURJUDPX�]ZL
NV]HQLD�SURGXNW\ZQR�FLL�MDNR�FL�SU]H]�]DVWRVRZDQLH�WHFKQRORJLLLQIRUPDF\MQ\FK�Z�SU]HGVL
ELRUVWZDFK�L�LFKRWRF]HQLX

0* ����
�� 3U]\VWRVRZDQLH�G]LDáDOQR�FL�82.L.�GR�ZVSyáSUDF\]�LQQ\PL�U]�GRZ\PL��VDPRU]�GRZ\PL�LSR]DU]�GRZ\PL�LQVW\WXFMDPL�SURNRQVXPHQFNLPL

82.L.�ZHZVSyáSUDF\�]RUJDQDPL�VDPRU]�GXSRZLDWRZHJR ����
�� 2WZDUFLH�GRVW
SX�GR VWURQ�82.L.�GODNRQVXPHQWyZ�Z�FHOX�VNáDGDQLD�VNDUJ 82.L. ����
�� 2WZDUFLH�GRVW
SX�GOD�NRQVXPHQWyZ�GR�ED]�GDQ\FK�LLQIRUPDFML�R�G]LDáDOQR�FL�8U]
GX 82.L. ������ 2SUDFRZDQLH�L�ZGUR*HQLH�RJyOQRSROVNLHJRSURJUDPX�GRWDFML�GOD�PDá\FK�L��UHGQLFKSU]HGVL
ELRUVWZ�SRGHMPXM�F\FK�G]LDáDOQR�ü�RUD]G]LDáDM�F\FK�Z�EUDQ*\�LQWHUQHWRZHM��XVáXJL�GRUDGF]HL�V]NROHQLRZH�

0*��3$53 ����
�� 2SUDFRZDQLH�L ZGUR*HQLH�7HOHLQIRUPDW\F]QHJR6\VWHPX�3URPRFML�(NVSRUWX 0*�L LQQH�UHVRUW\ ������ 'RILQDQVRZ\ZDQLH� XG]LDáX�Z LPSUH]DFK� WDUJRZR� ±Z\VWDZLHQQLF]\FK�ILUP�WHOHLQIRUPDW\F]Q\FK 0* SUDFD�FL�JáD�� :VSLHUDQLH�RUJDQL]DFML�'RPyZ�3ROVNLFK�]D�JUDQLF � 0* SUDFD�FL�JáD�� 0RQLWRULQJ G]LDáD� HXURSHMVNLHM�VLHFL�SR]DV�GRZHM�((-�QHW� �(XURSHDQ�([WUD�-XGLFLDO�1HWZRUN� 06 SUDFD�FL�JáD
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��� 8UXFKRPLHQLH� LQWHUDNW\ZQHM� LQWHUQHWRZHM� REVáXJLNOLHQWyZ�8=3�Z ]DNUHVLH�Z\EUDQ\FK�VSUDZ 8=3 ������� :SURZDG]HQLH�Z SHáQL�HOHNWURQLF]Q\FK�SRVW
SRZD�R XG]LHOHQLH�]DPyZLH� SXEOLF]Q\FK 8=3 ������� :SURZDG]HQLH� RERZL�]NX� SXEOLNRZDQLD� QD� VWURQLHZZZ�RJáRV]H� R�]DPyZLHQLDFK�SXEOLF]Q\FK�� FR�GRNWyU\FK� LVWQLHMH� XVWDZRZ\� RERZL �]HN� RJáDV]DQLD�ZVLHG]LELH�]DPDZLDM�FHJR� 8=3 ����
��� 5HDOL]DFMD�SURMHNWX�:GUD*DQLH�]KDUPRQL]RZDQ\FKSU]HSLVyZ�R ]DPyZLHQLDFK�SXEOLF]Q\FK 8=3 ������� 3U]\JRWRZDQLH�SURJUDPX�ZLHOROHWQLHJR�±�7ZRU]HQLHPHFKDQL]PyZ�L�VWUXNWXU�UR]ZRMX�JRVSRGDUNLHOHNWURQLF]QHM�Z�3ROVFH 0* ����
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S ±�>DQJ��UDGLR�DFFHVV@�±�SRá�F]HQLH�UDGLRZH�RIHURZDQH�NOLHQWRP��NWyU]\�FKF� SRá�F]\ü�UR]SURV]RQHVLHFL� NRPSXWHURZH� RGOHJá\FK� ELXU� ZáDVQ\FK� OXE� ZVSyáSUDFXM�F\FK� ILUP�� D WDN*H� ZV]
G]LH� WDP�� JG]LHQLHPR*OLZH�MHVW�SRá�F]HQLH�NDEORZH��Z W\P�WDN*H�GR�,QWHUQHWX6FKHQJHQ�,QIRUPDWLRQ�6\VWHP ±�>LQDF]HM�16,6�±1DWLRQDO�6FKHQJHQ�,QIRUPDWLRQ�6\VWHP@�±�:
]Há�,QIRUPDF\MQ\6FKHQJHQ�� V\VWHP� XWZRU]RQ\� GOD� ]DSHZQLHQLD� EH]SLHF]H�VWZD�ZHZQ
WU]QHJR� L SRU]�GNX� SXEOLF]QHJRSR�]QLHVLHQLX�NRQWUROL�QD�JUDQLFDFK�Z NUDMDFK�8QLL�(XURSHMVNLHM�V\VWHP�GRVW
SX�ZDUXQNRZHJR ±�>DQJ��FRQGLWLRQDO�DFFHVV�V\VWHP@�±�ZV]HONLH��URGNL�WHFKQLF]QH�OXE�UR]ZL�]DQLDSR]ZDODM�FH�QD�GRVW
S�GR�XVáXJ�SRGOHJDM�F\�XSU]HGQLHM�LQG\ZLGXDOQHM�DXWRU\]DFMLV\VWHP�UR]VLHZF]\ ±�V\VWHP�MHGQRNLHUXQNRZHJR�SU]HV\áDQLD�GDQ\FK�GURJ� UDGLRZ� ]�MHGQHJR�SXQNX�QDGDZF]HJRGR�JUXS\�SXQNWyZ�RGELRUF]\FKWHOHPDW\ND ±�>DQJ��WHOHPDWLFV@�±�G]LHG]LQD�QDXNL� L� WHFKQLNL� á�F]�FD� WHFKQRORJL
 LQIRUPDW\F]QH�]� WHFKQRORJLDPLWHOHNRPXQLNDF\MQ\PLWHOHZL]MD� LQWHUDNW\ZQD ±� WHOHZL]MD�� NWyUD� XPR*OLZLD� Z\PLDQ
 LQIRUPDFML� Z� F]DVLH� U]HF]\ZLVW\P� SRPL
G]\QDGDZF� D�X*\WNRZQLNLHP8076 ±� >DQJ�� 8QLYHUVDO� 0RELOH� 7HOHFRPPXQLFDWLRQV� 6\VWHP@ ±� V\VWHP� EH]SU]HZRGRZHM� WHOHIRQLL� WU]HFLHMJHQHUDFML��W]Z���*���UR]ZLMDQ\�QD�ED]LH�*60�L RIHUXM�F\�WUDQVPLVM
 GDQ\FK�GR���0E�V��Z\NRU]\VWXM�F\VSHNWUXP�Z REU
ELH�SDVP�����±�����0+]������±�����0+]������±�����0+]:$1 ±�>DQJ��:LGH�$UHD�1HWZRUN@�±�VLHü�WHOHLQIRUPDW\F]QD�SRNU\ZDM�FD�GX*\�JHRJUDILF]QLH�REV]DU��UHJLRQ�OXESD�VWZR�� VLHü� UR]OHJáD� á�F]�FD� VLHFL� ORNDOQH� /$1� L� PLHMVNLH� 0$1�� VNáDGDM� VL
 QD� QL� NRPSXWHU\]QDMGXM�FH� VL
 Z� GX*\FK� RGOHJáR�FLDFK� RG� VLHELH�� QD� ZL
NV]\P� JHRJUDILF]QLH� REV]DU]H� �QS�� NUDMX�UHJLRQX���SRá�F]HQLD�Z�REU
ELH�:$1�DQJD*XM� ]Z\NOH�SXEOLF]Q� VLHü�WHOHNRPXQLNDF\MQ�:$3 ±� >DQJ�� :LUHOHVV� $SSOLFDWLRQ� 3URWRFRO@� ±� SURWRNyá� NRPXQLNDFML� EH]SU]HZRGRZHM�� PL
G]\QDURGRZ\VWDQGDUG� GRVWDUF]DQLD� NRPXQLNDWyZ� LQWHUQHWRZ\FK� RUD]� �ZLDGF]HQLD� ]DDZDQVRZDQ\FK� XVáXJWHOHIRQLF]Q\FK�SRSU]H]�WHOHIRQ\�NRPyUNRZH��SDJHU\�RUD]�LQQH�WHUPLQDOH�F\IURZH:// ±� >:LUHOHVV� /RFDO� /RRS ±� EH]SU]HZRGRZD� VLHü� DERQHQFND@� ±� UDGLRZD� VLHü� GRVW
SRZD �VWDáDV]HURNRSDVPRZD�VLHü�EH]SU]HZRGRZD���XPR*OLZLDM�FD�VWDáH�V]\ENLH�SRá�F]HQLH�]�,QWHUQHWHP����NESV���0ESV


	Warszawa 2002
	 WSTÊP
	CEL 1: ROZWÓJ BEZPIECZNEJ INFRASTRUKTURY TELEINFORMATYCZNEJ
	a) Budowa infrastruktury teleinformatycznej
	b) Teleinformatyka na obszarach wiejskich
	c) Rozwój radiofonii i telewizji cyfrowej
	d) Bezpieczeñstwo sieci

	CEL 2: POWSZECHNY, SZYBSZY I TAÑSZY INTERNET
	CEL 3. ROZWÓJ US£UG E-ADMINISTRACJI PUBLICZNEJ
	a) Administracja rz¹dowa
	b) Administracja samorz¹dowa
	c) S¹downictwo i Prokuratura
	d) Policja

	CEL 4: INWESTOWANIE W LUDZI I UMIEJÊTNOŒCI
	a) Edukacja w spo³eczeñstwie informacyjnym
	b) Przygotowanie potencja³u intelektualnego dla spo³eczeñstwa informacyjnego i gospodarki opartej na wiedzy
	c) Ochrona zdrowia
	d) Polskie zasoby kultury w sieci

	CEL 5: STYMULOWANIE LEPSZEGO WYKORZYSTANIA TECHNOLOGII INFORMACYJNYCH

