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 GR�GDOV]\FK�DQDOL]�L�ZQLRVNyZ�3D�VWZR� ZSURZDG]DM�F� ]PLDQ\� V\VWHPRZH� QLH� PD� RNUH�ORQHM� ZL]ML� PRGHOX� GRFHORZHJR�NV]WDáWX� V\VWHPX� UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� QLHSHáQRVSUDZQ\FK�� -HGQRF]H�QLH�ZREHF� QHJDW\ZQ\FK� GR�ZLDGF]H� ]ZL�]DQ\FK� ]� ]DWUXGQLDQLHP� RVyE� QLHSHáQRVSUDZQ\FK� QD�RWZDUW\P� U\QNX� SUDF\�� QLH�PD� QD� G]LH� G]LVLHMV]\� GOD� ]DNáDGyZ�SUDF\� FKURQLRQHM� F]\WHOQHM�DOWHUQDW\Z\�± V� RQH�SRGVWDZRZ\P�HOHPHQWHP�V\VWHPX�]DWUXGQLDQLD�FKURQLRQHJR��'R�FKZLOL�REHFQHM� QLH� XGDáR� VL
 Z\SUDFRZDü� DOWHUQDW\ZQHJR� GOD� V\VWHPX� ]DWUXGQLHQLD� FKURQLRQHJR��LQQHJR�� VNXWHF]QHJR� UR]ZL�]DQLD� SUREOHPX� GRVW
SX� RVyE� QLHSHáQRVSUDZQ\FK� GR�NRQVW\WXF\MQLH�]DJZDUDQWRZDQHJR�SUDZD�GR�SUDF\�L�UHKDELOLWDFML��6HNWRU�WHQ�PD�MX* ]QDF]�F\�XG]LDá�Z�JRVSRGDUFH�NUDMRZHM� L� MHVW�RF]\ZLVW\P��*H�ZV]HONLH�]PLDQ\�Z RWRF]HQLX�SUDZQ\P�WHJR� VHNWRUD� SRZLQQ\� E\ü� SRSU]HG]RQH� VWDUDQQ� DQDOL]� SU]\F]\Q� VWDQX� RUD]� VNXWNyZ�HZHQWXDOQ\FK� ]PLDQ�� 1LH� PRJ� E\ü� ZSURZDG]DQH� ]� SHUVSHNW\Z� FL�Já\FK� QRZHOL]DFML� LSRSUDZHN�± WDNLH�V� HOHPHQWDUQH�Z\PRJL�G]LDáDOQR�FL�JRVSRGDUF]HM��
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 ]�F]
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VWR�XER*V]D�OXE�RGPLHQQD�RG�]DáR*H��6\VWHP SRZLQLHQ�VWDQRZLü�NRQILJXUDFM
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FLX�HOHPHQWyZ��SRGPLRWX��NUHDWRUD��QDU]
G]L��UHDOL]DWRUD��UHSUH]HQWDQWD��3RGVWDZRZ\P� HOHPHQWHP� V\VWHPX� MHVW� 32'0,27�� NWyU\� VWDQRZL� QLHSHáQRVSUDZQL�F]\QQL� ]DZRGRZR�� 7DNLH� XV\WXRZDQLH� MHGQR]QDF]QLH� RNUH�OD� ]QDF]HQLH� WHJR� HOHPHQWX� L�ZVND]XMH�QD�VáX*HEQH IXQNFMH�SR]RVWDá\FK�&]WHU\� SR]RVWDáH� HOHPHQW\� ]� UDFML� SHáQLRQ\FK� IXQNFML� Z� V\VWHPLH� PDM� ]Uy*QLFRZDQH�]DGDQLD�� XSUDZQLHQLD� L� NRPSHWHQFMH�� .D*G\� ]� QLFK� MHGQRF]H�QLH� Z� MHGQDNRZ\P� VWRSQLX�SRZLQLHQ�RGSRZLDGDü�]D�SUDZLGáRZH�IXQNFMRQRZDQLH�V\VWHPX�.5($725�± �SDUODPHQW��U]�G�PLQLVWHU�SUDF\�L�SROLW\NL�VSRáHF]QHM��SHáQRPRFQLN�U]�GX�GV��RVyE�QLHSHáQRVSUDZQ\FK��ZRMHZRGD��VDPRU]�G�ZRMHZyG]NL�L�SRZLDWRZ\��± ND*G\�ZJ�VZRLFK�NRPSHWHQFML� NV]WDáWXMH� L� NRQWUROXMH� UHDOL]DFM
 SROLW\NL� ZREHF� RVyE� QLHSHáQRVSUDZQ\FK�F]\QQ\FK�]DZRGRZR�1$5=	'=,$�± �3D�VWZRZ\�)XQGXV]�5HKDELOLWDFML�2VyE�1LHSHáQRVSUDZQ\FK��3RZLDWRZH�FHQWUXP� 3RPRF\� 5RG]LQLH�� 3RZLDWRZ\� 8U]�G� 3UDF\�� :RMHZyG]NL� =HVSyá� GV�� 2U]HNDQLD� R�6WRSQLX� 1LHSHáQRVSUDZQR�FL�� 3RZLDWRZ\� =HVSyá� GV�� 2U]HNDQLD� R� 6WRSQLX�1LHSHáQRVSUDZQR�FL��� ± VáX*HEQLH� L� SRG� QDG]RUHP� .5($725$� VWDQRZL� MHJR� HOHPHQW�Z\NRQDZF]\�5($/,=$725� ± �]DNáDG� SUDF\� FKURQLRQHM�� ]DNáDG\� DNW\ZL]DFML� ]DZRGRZHM�� ZDUV]WDW\�WHUDSLL�]DM
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GQLHQLHP�ZV]\VWNLFK�MHM�HOHPHQWyZ��MHVW�WUXGQD�GR�SUHF\]\MQHJR�RSLVDQLD��7UXGQR�ü� WD� Z\QLND� ]� IDNWX�� L* Z� V\VWHPLH� IXQNFMRQXMH� SUDNW\F]QLH� NLOND� VWUXNWXU�RUJDQL]DF\MQ\FK� ]ZL�]DQ\FK� ]� DGPLQLVWUDFM� U]�GRZ��� DGPLQLVWUDFM� VDPRU]�GRZ���SRGPLRWDPL�JRVSRGDUF]\PL�D�WDN*H�Uy*QHJR�URG]DMX�RUJDQL]DFMDPL��URGRZLVNRZ\PL� .D*GD�]�QLFK� IXQNFMRQXMH� Z� RSDUFLX� R� RGPLHQQH� XUHJXORZDQLD� XVWDZRZH�� PD� ]� UHJXá\� RNUH�ORQ\�
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ZáDVQ\� XNáDG� SRGOHJáR�FL�� RGSRZLHG]LDOQR�FL�� D� WDN*H� NRPSHWHQFML�� %UDN� IRUPDOQ\FK�SRZL�]D� L� SRGOHJáR�FL� ]� MHGQHM� VWURQ\� VWDQRZL� ]DOHW
 WDNLHJR� XNáDGX� JG\* ]DSHZQLDDXWRQRPL
 MHJR�XF]HVWQLNyZ��DOH�MHGQRF]H�QLH�ZDG� MHVW�QS��PDáD�VWHURZQR�ü��EUDN�SU]HSá\ZX�LQIRUPDFML�� NRQNXUHQFMD� Z� GRVW
SLH� GR� �URGNyZ� ILQDQVRZ\FK�� GXEORZDQLH� G]LDáD��� 1D�UR]SURV]HQLH� RUJDQL]DF\MQH� V\VWHPX� QDNáDGD� VL
 MHJR� ZLHORV]F]HEORZR�ü�� FR� GRGDWNRZR�NRPSOLNXMH�MHJR�F]\WHOQR�ü��D�V]F]HJyOQLH�VSUDZQR�ü�IXQNFMRQRZDQLD��5DP\� SUDZQH� ]DGD� L� NRPSHWHQFML� XF]HVWQLNyZ� V\VWHPX� UHKDELOLWDFML� ]DZRGRZHM� L�VSRáHF]QHM�RVyE�QLHSHáQRVSUDZQ\FK�V]F]HJyáRZR�RNUH�ORQH�V� Z�VWRVRZQ\FK�XVWDZDFK��=DGDQLD�L�NRPSHWHQFMH�XF]HVWQLNyZ�V\VWHPX�RSUDFRZDQH�Z�RSDUFLX�R�UHJXODFMH�XVWDZRZH�PDM� ERJDW� OLWHUDWXU
��=DGDQLD�DGPLQLVWUDFML�U]�GRZHM�L�VDPRU]�GRZHM�Z�]DNUHVLH�MHM�XG]LDáX�Z� UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� RVyE� QLHSHáQRVSUDZQ\FK� RSLVDQH� V� V]F]HJyáRZR�Z�Z\GDQ\FK�SU]H]�3)521�RSUDFRZDQLDFK����RUD]�Z�SXEOLNDFMDFK�0LQLVWHUVWZD�3UDF\�L�3ROLW\NL�6SRáHF]QHM�� L�LQQHM�OLWHUDWXU]H�SU]HGPLRWX��:$581(.�237<0$/,=$&-,�.26=7Ï:�:�6<67(0,(3U]HFKRG]�F� GR� NZHVWLL� ]ZL�]DQ\FK� ]� NRV]WDPL� MDNLH� SRFL�JD� ]D� VRE� IXQNFMRQRZDQLH�V\VWHPX�� QDOH*\� ]DXZD*\ü�� *H� NRV]W\� L� NRU]\�FL�� MDNLH� PDM� PLHMVFH� Z� ]ZL�]NX� ]�IXQNFMRQRZDQLHP�V\VWHPX�UHKDELOLWDFML�]DZRGRZHM�RVyE�QLHSHáQRVSUDZQ\FK�PR*QD�L�QDOH*\�UR]SDWU\ZDü� ]DUyZQR� Z� Z\PLHUQ\FK� NDWHJRULDFK� HNRQRPLF]Q\FK� MDN� L� Z� WUXGQ\FK� GR�]Z\PLDURZDQLD� NDWHJRULDFK� VSRáHF]Q\FK��� &L
*DU� SRQRV]HQLD� NRV]WyZ� ILQDQVRZ\FK�� MDNR�HOHPHQW�SROLW\NL�VSRáHF]QHM��VSRF]\ZD�QD�LQVW\WXFML�3D�VWZD�5\VXQHN� � VWDQRZL� DXWRUVN� SUyE
 JUDILF]QHM� LGHQW\ILNDFML� NRV]WyZ�RUD]� NRU]\�FL�� MDNLH�]ZL�]DQH� V� ]� IXQNFMRQRZDQLHP� V\VWHPX� UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� RVyE�QLHSHáQRVSUDZQ\FK� RUD]� ZDUXQHN� LFK� RSW\PDOL]DFML�� ,GHQW\ILNXM�F� SRV]F]HJyOQH� NRV]W\� L�NRU]\�FL� PR*QD� Z\Uy*QLü� QDVW
SXM�FH� LFK� JUXS\�� NRV]W\� ILQDQVRZH� SUDFRGDZF\�� NRU]\�FL�ILQDQVRZH SUDFRGDZF\�� NRV]W\� VSRáHF]QH� SUDFRGDZF\�� NRU]\�FL� VSRáHF]QH� SUDFRGDZF\��NRV]W\�ILQDQVRZH�SD�VWZD��NRU]\�FL�ILQDQVRZH�SD�VWZD��NRV]W\�VSRáHF]QH�SD�VWZD��NRU]\�FL�VSRáHF]QH� SD�VWZD�� 2GG]LHOQ� JUXS
 VWDQRZL� NRV]W\� VSRáHF]QH� L� ILQDQVRZH� SD�VWZD�SRQRV]RQH�Z� ]ZL�]NX� ]� HZHQWXDOQ\P� EUDNLHP� ]H� VWURQ\� SD�VWZD� SURSR]\FML� ILQDQVRZDQLD�UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RVyE�QLHSHáQRVSUDZQ\FK�3RZ\*V]H� NDWHJRULH� GRW\F]� V\WXDFML� ]EOL*RQHM� GR� REHFQLH� RERZL�]XM�F\FK� Z� 3ROVFH�UR]ZL�]D���JG]LH�JáyZQ\P�UHDOL]DWRUHP�SROLW\NL�SD�VWZD�Z�]DNUHVLH�UHKDELOLWDFML�]DZRGRZHM�MHVW�SUDFRGDZFD�Z�]DNáDG]LH�SUDF\�FKURQLRQHM��3RGNUH�OLü�WDN*H�QDOH*\��L* ]DUyZQR�NRV]W\�MDN�L�NRU]\�FL�VSRáHF]QH�RGQRV]RQH�GR�ZV]\VWNLFK�XF]HVWQLNyZ�V\VWHPX�V� WUXGQH��D�Z�QLHNWyU\FK�
� 6WDWXV�SUDZQ\�L�NRPSHWHQFMH�XF]HVWQLNyZ�V\VWHPX�RNUH�ORQH�V� QDVW
SXM�F\PL�DNWDPL�SUDZQ\PL�x XVWDZD�]�GQLD���ZU]H�QLD�����U��R�G]LDáDFK�DGPLQLVWUDFML�U]�GRZHM �']�8�1U�����SR]�����]H�]P���x XVWDZD�]�GQLD���F]HUZFD�����U��R�DGPLQLVWUDFML�U]�GRZHM �']�8�1U����SR]������x XVWDZD� ]� GQLD� ��� VLHUSQLD� ����U�� R� UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� RUD]� � ]DWUXGQLDQLX� RVyE�QLHSHáQRVSUDZQ\FK��']�8�1U����SR]����]H�]P���x XVWDZD�]�GQLD����PDMD�����U��R�L]EDFK�JRVSRGDUF]\FK�']�8�1U����SR]������]H�]P���x XVWDZD�]�GQLD����ZU]H�QLD������� 3UDZR�6SyáG]LHOF]H �']�8��]�����U��1U����SR]������]H�]P��x XVWDZD�]����PDMD�����U��R�RUJDQL]DFMDFK�SUDFRGDZFyZ�']�8�1U����SR]������*PLQD��SRZLDW��ZRMHZyG]WZR�QD�U]HF]�RVyE�QLHSHáQRVSUDZQ\FK��%,)521�Z\G��VSHFMDOQH��3)521��:DUV]DZD�����U�� *PLQD��SRZLDW��ZRMHZyG]WZR�QD�U]HF]�RVyE�QLHSHáQRVSUDZQ\FK��3)521��:DUV]DZD�����U�� 5HKDELOLWDFMD�VSRáHF]QD�L�]DZRGRZD�� PDWHULDá\�V]NROHQLRZH��0LQ��3UDF\�L�3ROLW\NL�6SRáHF]QHM��:DUV]DZD�����U�� 2VRE\�QLHSHáQRVSUDZQH�Z��URGRZLVNX�ORNDOQ\P��:\UyZQ\ZDQLH�V]DQV��3UDFD�]ELRURZD�SRG�UHG��%��6]F]HSDQNRZVNLHM�L�-��0LNXOVNLHJR��&%�5521��:DUV]DZD�����U��V������ $�%DUF]\�VNL��0HWRGD�REOLF]DQLD�NRV]WyZ�]DWUXGQLHQLD�L�UHKDELOLWDFML�RVyE�QLHSHáQRVSUDZQ\FKZ�Ä(NRQRPLND�L�2UJDQL]DFMD�3U]HGVL
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SU]\SDGNDFK� ZU
F]� QLHPR*OLZH� GR� MHGQR]QDF]QHJR� ]Z\PLDURZDQLD� OLF]ERZHJR�� ,FK�Z\VW
SRZDQLH� L� Z\VRNR�ü� QDOH*\� UR]SDWU\ZDü� Z� DVSHNFLH� LFK� ]JRGQR�FL� ]� GHF\]MDPL�SROLW\F]Q\PL� L� ]DSLVDPL� XVWDZRZ\PL�� .RQVWUXNFMD� JUDILF]QD� PRGHOX� XPR*OLZLD�VIRUPXáRZDQLH� ]DSLVX� RSW\PDOL]XM�FHJR� V\VWHP� ]� SXQNWX� ZLG]HQLD� Z\VW
SXM�F\FK� Z� QLP�NRV]WyZ�L�NRU]\�FL�=DSUH]HQWRZDQ\� ZDUXQHN� RSW\PDOL]DFML� NRV]WyZ� REHFQHJR� V\VWHPX� GDMH� PR*OLZR�ü�PHU\WRU\F]QHM� G\VNXVML� QDG� SUDZLGáRZR�FL� MHJR� IXQNFMRQRZDQLD�� 0R*H� VWDQRZLü� UyZQLH*SRGVWDZ
 GR� G\VNXVML� R� SUDZLGáRZR�FL� ]DU]�G]DQLD� QLP�� 0R*H� GDZDü� UyZQLH* PR*OLZR�ü�RFHQ\� REHFQ\FK� UR]ZL�]D� SRG� N�WHP� LFK� UDFMRQDOQR�FL�� -H*HOL� ZQLRVNL� ZVND*� QD� EUDN�PR*OLZR�FL�]DFKRZDQLD�XNáDGX�QLHUyZQR�FL��Z\QLNLHP�DQDOL]\�PR*H�E\ü�ZQLRVHN�R�SRWU]HELH�UDG\NDOQHM�]PLDQ\�FDáHJR�V\VWHPX�2SLHUDM�F� VL
 QD�V]F]HJyáRZHM�DQDOL]LH� OLWHUDWXU\���� UHJXODFML�SUDZQ\FK����REVHUZDFMDFK� L�DQDOL]DFK�SU]HSURZDG]RQ\FK�SU]H]�DXWRUD����LGHQW\ILNXM�F�SRV]F]HJyOQH�VSHF\ILF]QH�NRV]W\�L�NRU]\�FL� Z\VW
SXM�FH� Z� V\VWHPLH� UHKDELOLWDFML� ]DZRGRZHM� RVyE� QLHSHáQRVSUDZQ\FK� PR*QD�Z\Uy*QLü�� NRV]W\� ILQDQVRZH� SUDFRGDZF\� �)NI��� QL*V]D� Z\GDMQR�ü�� NUyWV]\� W\G]LH� SUDF\��GRGDWNRZH� XUORS\�� ]ZL
NV]RQD� DEVHQFMD� FKRURERZD�� RUJDQL]DFMD� WXUQXVyZ�UHKDELOLWDF\MQ\FK�� GRGDWNRZH� V]NROHQLD�� SU]\VWRVRZDQLH� VWDQRZLVN� SUDF\�� OLNZLGDFMD�EDULHU� NRPXQLNDF\MQ\FK�� RSLHND� PHG\F]QD� L� SLHO
JQDF\MQD�� XWU]\PDQLH� ED]\�UHKDELOLWDF\MQHM�� NRV]W\� RVRERZH�REVáXJL� UHKDELOLWDF\MQHM�� NRV]W\� RVRERZH�GRGDWNRZHJR�QDG]RUX�� XEH]SLHF]HQLH� UHQWRZH� SUDFRZQLND�� GRGDWNRZH� NRQWUROH� VáX*E� ILVNDOQ\FK� L�3D�VWZRZHM� ,QVSHNFML� 3UDF\�� SURZDG]HQLH� GRGDWNRZHM� GRNXPHQWDFML� NDGURZHM��SURZDG]HQLH�GRGDWNRZHM�GRNXPHQWDFML�NVL
JRZHM��]ZL
NV]RQH�Z\PDJDQLD�EKS�� NRU]\�FL� ILQDQVRZH� SUDFRGDZF\� �)]I��� SUHIHUHQFMH� SRGDWNRZH� REQL*DM�FH� NRV]W\�IXQNFMRQRZDQLD� ]SFK�� SUHIHUHQFMH� SRGDWNRZH� NRPSHQVXM�FH� Z\GDWNL� ]� ]DNáDGRZHJR�IXQGXV]X�UHKDELOLWDFML�RVyE�QLHSHáQRVSUDZQ\FK��PR*OLZR�ü�UHIXQGDFML�NRV]WyZ�WZRU]HQLD�QRZ\FK�VWDQRZLVN�SUDF\��PR*OLZR�ü�X]\VNDQLD�GRILQDQVRZDQLD�GR�RGVHWHN�RG�NUHG\WyZ��GRILQDQVRZDQLH� GR� Z\QDJURG]H� GOD� QLHSHáQRVSUDZQ\FK� ]H� VFKRU]HQLDPL�QHXURSV\FKLDWU\F]Q\PL��� NRV]W\� VSRáHF]QH� SUDFRGDZF\� �)NV��� QL*V]D� PRELOQR�ü� ]DWUXGQLRQ\FK�� QLVNLH�NZDOLILNDFMH�]DWUXGQLRQ\FK��QHJDW\ZQD�RSLQLD�R�SR]LRPLH�SURGXNWyZ�L�XVáXJ�Z�]ZL�]NX�]�]DWUXGQLDQLHP�QLHSHáQRVSUDZQ\FK��ZVND]DQLD�GR�SUDF\�QD�Z\EUDQ\FK�VWDQRZLVNDFK��� NRU]\�FL�VSRáHF]QH�SUDFRGDZF\��)]V���SR]\W\ZQD�RSLQLD�UHDOL]DWRUD�PLVML�VSRáHF]QHM�� NRV]W\� ILQDQVRZH� SD�VWZD� �3NI��� GRWDFMD� EXG*HWX� GR� XEH]SLHF]HQLD� HPHU\WDOQHJR� L�UHQWRZHJR�� GRWDFMD� 3)521� GR� XEH]SLHF]HQLD� HPHU\WDOQHJR�� Z\SDGNRZHJR� L�FKRURERZHJR��SRWHQFMDOQLH�XWUDFRQH�NRU]\�FL�]�W\WXáX�SUHIHUHQFML�SRGDWNRZ\FK��ZVSDUFLH�GOD�QLHSHáQRVSUDZQ\FK�QLH�REM
W\FK�V\VWHPHP�� NRU]\�FL�ILQDQVRZH�SD�VWZD��3]I���ZSáDW\�ILUP�QD�RWZDUW\P�U\QNX�SUDF\�]�W\WXáX�QLH�]DWUXGQLDQLD� QLHSHáQRVSUDZQ\FK�� ZSáDWD� SU]H]� ]SFK� 9$7� ]� W\WXáX� QDGZ\*NL� QDG�XVWDZRZ\P� ]ZURWHP�� RGFL�*HQLH� SRPRF\� VSRáHF]QHM� L� LQQ\FK� IRUP� ZVSRPDJDQLD��SRWHQFMDOQH� ]DVLáNL� GOD� EH]URERWQ\FK�� F]
�FLRZH� SRNU\ZDQLH� NRV]WyZ� LQQ\FK� QL*UHKDELOLWDFMD�]DZRGRZD��]H��URGNyZ�3)521���� NRV]W\� VSRáHF]QH� SD�VWZD� �3NV��� F]
�ü� QLHSHáQRVSUDZQ\FK� QLH� PD� PR*OLZR�FL�NRU]\VWDQLD�]�UR]ZL�]D� V\VWHPRZ\FK�
�� 0�3RPLHUQ\��%�:UyEOHZVND��3U]\NáDGRZ\�UHJXODPLQ�Z\NRU]\VWDQLD�]DNáDGRZHJR�IXQGXV]X�UHKDELOLWDFML�RVyE�QLHSHáQRVSUDZQ\FK��.,*�5��:DUV]DZD�����U��� 8VWDZD�]�GQLD����VLHUSQLD������U��R�UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RUD]�]DWUXGQLDQLX�RVyE�QLHSHáQRVSUDZQ\FK��']�8��������]�Sy(QLHMV]\PL�]PLDQDPL��L�UR]SRU]�G]HQLD�Z\NRQDZF]H��� $�%DUF]\�VNL��.UyWV]\�F]DV�SUDF\�RVyE�QLHSHáQRVSUDZQ\FK�Z�]DNáDGDFK�SUDF\�FKURQLRQHM�± SRGZ\*V]RQH�NRV]W\�SUDFRGDZF\�Z�Ä5\QHN�3UDF\´��������.UDMRZ\�8U]�G�3UDF\��:DUV]DZD������
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� NRU]\�FL� VSRáHF]QH� SD�VWZD� �3]V���PLHMVFD� SUDF\� GOD� QLHSHáQRVSUDZQ\FK�� VWZRU]HQLH�ZDUXQNyZ�GR�VSHáQLHQLD�]RERZL�]D� SD�VWZD�ZREHF�QLHSHáQRVSUDZQ\FK��UHDOL]DFMD�PLVML�SD�VWZD�3RZ\*V]D� LGHQW\ILNDFMD� NRV]WyZ� L� NRU]\�FL� VWDQRZL� HWDS� Z\M�FLRZ\� GOD� VIRUPXáRZDQLD�NRV]WRZHJR�ZDUXQNX�RSW\PDOL]DFML�V\VWHPX�3RGVWDZRZ\P� ]DJDGQLHQLHP� MHVW� DQDOL]D� L� G\VNXVMD� ZDUXQNX� RSW\PDOL]DFML� SRG� N�WHP�SURSRUFML�SRPL
G]\�SRV]F]HJyOQ\PL�VWURQDPL�XNáDGX�QLHUyZQR�FL�8Z]JO
GQLDM�F�]DSLV�ZDUXQNX�RSW\PDOL]DFML�V\VWHPX�Z�SRVWDFL�
.3 !�>�3]I���3]V��± �3NI���3NV�@�!�>�)]I���)]V��± �)NI���)NV�@�!��OXE�Z�XSURV]F]HQLX� .3 !�>3@�!�>)@�!��L�DQDOL]XM�F�SRV]F]HJyOQH�SDU\�QLHUyZQR�FL�PR*QD�SRNXVLü�VL
 R�Z\FL�JQL
FLH�ZQLRVNyZ�]�QLFK�Z\QLNDM�F\FK�:$581(.��>)@�!��2]QDF]D� WR�� *H� V]HURNR� UR]XPLDQ\� ELODQV� NRU]\�FL� L� NRV]WyZ� RVL�JDQ\FK� SU]H]� UHDOL]DWRUD�F]\OL�SUDFRGDZF
 �EH]�Z]JO
GX�QD�MHJR�IRUP
 ZáDVQR�FL��PXVL�E\ü�GRGDWQL� .ZHVWL� RWZDUW� L�Z\PDJDM�F� UR]V�GQHJR�Z\ZD*HQLD�MHVW�RNUH�OHQLH�Z\VRNR�FL�Uy*QLF\�SRPL
G]\�NRU]\�FLDPL�L�NRV]WDPL�RVL�JDQ\PL�SU]H]�SUDFRGDZF
�3XQNWHP� �D� ZáD�FLZLH� ZDUWR�FL��� RGQLHVLHQLD� GR� G\VNXVML� R� Z\VRNR�FL� NRV]WyZ� L� NRU]\�FL�RVL�JDQ\FK� SU]H]� SUDFRGDZF
 ]� W\WXáX� ]DWUXGQLDQLD� RVRE\� QLHSHáQRVSUDZQHM� MHVW� NZRWD�VWDQRZL�FD� ������� SáDF\� �UHGQLHM� -HVW� WR� UyZQRZDUWR�ü� RSáDW\�� MDN� GR� 3)521� ZRO�ZSáDFDü�ILUP\�QLH�]DWUXGQLDM�F�RVRE\�QLHSHáQRVSUDZQHM��Z\PyJ�DUW�����XVWDZ\�]����VLHUSQLD�����U��� 1LH� SRSHáQLDM�F� Eá
GX� LQWHUSUHWDF\MQHJR� �XZ]JO
GQLDM�F� PDáH� ]DLQWHUHVRZDQLH�]DWUXGQLHQLHP�QLHSHáQRVSUDZQ\FK�QD�RWZDUW\P�U\QNX�SUDF\��PR*QD�VWZLHUG]Lü��*H�UDFKXQHN�HNRQRPLF]Q\�Z�W\FK�ILUPDFK�ZVND]XMH��L* UHDOQ\�NRV]W�]DWUXGQLHQLD�RVRE\�QLHSHáQRVSUDZQHM��Z�Z\PLDU]H�ILQDQVRZ\P�L�VSRáHF]Q\P��MHVW�Z\*V]\�QL* ZVND]DQD�NZRWD�:$581(.��>3@�!�>)@'UXJL�ZDUXQHN�RSW\PDOL]DFML�REHFQHJR�V\VWHPX�ZVND]XMH��*H�SRZLQQD�]DFKRG]Lü�SRZ\*V]D�QLHUyZQR�ü�SRPL
G]\�]ELODQVRZDQ\PL�NRU]\�FLDPL�L�NRV]WDPL�SD�VWZD�D�SRGREQ\P�ELODQVHP�SUDFRGDZF\�1D� ELODQV� NRV]WyZ� L� NRU]\�FL� SD�VWZD� VNáDGDM� VL
 �QDMZD*QLHMV]H� VSR�UyG� ZF]H�QLHM�Z\PLHQLRQ\FK��� NRU]\�FL� ILQDQVRZH� SD�VWZD�� ZSáDW\� ILUP� QD� RWZDUW\P� U\QNX� SUDF\� ]� W\WXáX� QLH�]DWUXGQLDQLD� QLHSHáQRVSUDZQ\FK�� ZSáDWD� SU]H]� ]SFK� 9$7� ]� W\WXáX� QDGZ\*NL� QDG�XVWDZRZ\P� ]ZURWHP�� RGFL�*HQLH� SRPRF\� VSRáHF]QHM� L� LQQ\FK� IRUP� ZVSRPDJDQLD��SRWHQFMDOQH� ]DVLáNL� GOD� EH]URERWQ\FK�� F]
�FLRZH� SRNU\ZDQLH� NRV]WyZ� LQQ\FK� QL*UHKDELOLWDFMD�]DZRGRZD��]H��URGNyZ�3)521�± RNRáR�����MHJR�EXG*HWX���� NRU]\�FL� VSRáHF]QH� SD�VWZD�� PLHMVFD� SUDF\� GOD� QLHSHáQRVSUDZQ\FK�� VWZRU]HQLH�ZDUXQNyZ�GR�VSHáQLHQLD�]RERZL�]D� SD�VWZD�ZREHF�QLHSHáQRVSUDZQ\FK��UHDOL]DFMD�PLVML�SD�VWZD�MDN�UyZQLH* MHJR�SROLW\NL�VSRáHF]QHM�� NRV]W\� ILQDQVRZH� SD�VWZD� GRWDFMD� EXG*HWX� GR� XEH]SLHF]HQLD� HPHU\WDOQHJR� L�UHQWRZHJR�� GRWDFMD� 3)521� GR� XEH]SLHF]HQLD� HPHU\WDOQHJR�� Z\SDGNRZHJR� L�FKRURERZHJR��SRWHQFMDOQLH�XWUDFRQH�NRU]\�FL�]�W\WXáX�SUHIHUHQFML�SRGDWNRZ\FK��ZVSDUFLH�GOD�QLHSHáQRVSUDZQ\FK�QLH�REM
W\FK�V\VWHPHP�� NRV]W\�VSRáHF]QH�SD�VWZD��F]
�ü�QLHSHáQRVSUDZQ\FK�QLH�PD�PR*OLZR�FL�NRU]\VWDQLD�]�UR]ZL�]D� V\VWHPRZ\FK�:�ZDUXQNX� W\P��]QDF]�F\P�VWDM� VL
 ]ZáDV]F]D�NRU]\�FL�VSRáHF]QH�� MDNLH�RVL�JD�SD�VWZR�]�W\WXáX�IXQNFMRQRZDQLD�V\VWHPX�
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2F]\ZLVW\P� MHVW�� *H� DQDOL]XM�F� ELODQV� NRU]\�FL� �]H� ]QDNLHP� �� L� NRV]WyZ� SD�VWZD� �]H�]QDNLHP�����SRZLQLHQ�E\ü�RQ�GRGDWQL��:�SU]\SDGNX�X]\VNDQLD�Z�Z\QLNX�DQDOL]\�XMHPQHJR�ELODQVX�� SRG� ]QDNLHP� ]DS\WDQLD� PR*QD� SRVWDZLü� ]DVDGQR�ü� NRQW\QXRZDQLD� REHFQHM� IRUP\�ZVSLHUDQLD� ]DWUXGQLHQLD� QLHSHáQRVSUDZQ\FK� L� Z� NRQVHNZHQFML� QDOH*\� DOER� Z� VSRVyE�UDFMRQDOQ\� Já
ERNR� UHIRUPRZDü� PRGHO� V\VWHPX�� DOER� EXGRZDü� QRZ\� PRGHO� UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RVyE�QLHSHáQRVSUDZQ\FK�'R� LQQHJR� ZQLRVNX� SRZLQQD� VNáDQLDü� V\WXDFMD�� JG\� QLH� MHVW� ]DFKRZDQ\� ZDUXQHN�QLHUyZQR�FL�� 2GZURWQ\� ]QDN� QLHUyZQR�FL� SRZLQLHQ� ]PXV]Dü� GR� SRZD*QHJR� UR]ZD*HQLD�SUREOHPX�� F]\� SD�VWZR QLH� SRZLQQR� SU]HM�ü� RERZL�]NyZ� ]DSHZQLHQLD� ZDUXQNyZ� SUDF\� L�UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� QLHSHáQRVSUDZQ\FK� ]DWUXGQLRQ\FK� Z� ]SFK�� 0R*QD�UyZQLH* SRVWDZLü�Z�W\P�PLHMVFX�SU]HZURWQH�S\WDQLH�SRPRFQLF]H��F]\�SD�VWZR�MHVW�Z�VWDQLH�WDNL�V\VWHP�VNXWHF]QLH�RUD]�UDFMRQDOQLH�UHDOL]RZDü�]�QL*V]\PL�NRV]WDPL"�:$581(.��.3�!�>3@-HVW�WR�ZDUXQHN�SRGVWDZRZ\�GOD�WZRU]HQLD�L�IXQNFMRQRZDQLD�V\VWHPX�UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RVyE�QLHSHáQRVSUDZQ\FK��:DUXQHN�]DNáDGD��*H�NRV]W\��]DUyZQR�ILQDQVRZH�MDN�L�VSRáHF]QH� SD�VWZD� Z� SU]\SDGNX� EUDNX� V\VWHPX� V� ZL
NV]H� QL* ELODQV� NRV]WyZ� L� NRU]\�FL�SD�VWZD�Z�V\WXDFML�JG\�V\VWHP�IXQNFMRQXMH�6SUDZ� IXQGDPHQWDOQ� MHVW� RGSRZLHG( QD� S\WDQLH�� QD� LOH� VSRáHF]H�VWZR� SRSU]H]� GHF\]MH�RUJDQyZ�SD�VWZD��XVWDZRGDZF]\FK�L�Z\NRQDZF]\FK��SRF]XZD�VL
 GR�RGSRZLHG]LDOQR�FL�]D�UHDOL]DFM
 VZRLFK�]RERZL�]D� ZREHF�QLHSHáQRVSUDZQ\FK��]RERZL�]D� Z\QLNDM�F\FK�]DUyZQR�]� S\WDQLD� R� SR]LRP� QDV]HM� F\ZLOL]DFML�� MDN� L� ]� SU]\M
W\FK� L� JáRV]RQ\FK�� FKRü� QLH� ]DZV]H�Z�SHáQL�UHDOL]RZDQ\FK�L�SU]HVWU]HJDQ\FK��XUHJXORZD� SUDZQ\FK",'(17<),.$&-$�,�0(72'$�2%/,&=$1,$�32':<)6=21<&+�.26=7Ï:�=:,�=$1<&+�=�=$758'1,$1,(0�26Ï%�1,(3(à12635$:1<&+3HáQD� LGHQW\ILNDFMD� LOR�FLRZD� L� DQDOL]D� ]DUyZQR� NRV]WyZ� MDN� L� NRU]\�FL� ILQDQVRZ\FK�Z\VW
SXM�F\FK�Z�V\VWHPLH�MHVW�Z\M�WNRZR�WUXGQD��1D�WDN� RFHQ
 ]GDQLHP�DXWRUD�ZSá\Z�PDM�QDVW
SXM�FH�SU]\F]\Q\�x EDUG]R�]áR*RQ\�V\VWHP�ZVSRPDJDQLD�]SFK�x EUDN� V]\ENLFK� L� SHáQ\FK� LQIRUPDFML� R� X]\VNLZDQ\FK� SU]H]� ]SFK� XOJDFK� L� ]DQLHFKDQLDFK�SRGDWNRZ\FK�x EUDN� V]\ENLHM� L� NRPSOHWQHM� LQIRUPDFML� R� X]\VNLZDQHM� SU]H]� ]SFK� SRPRF\� ]H� VWURQ\�3)521��MHJR�RGG]LDáyZ�L�VDPRU]�GyZ�WHU\WRULDOQ\FK�x EUDN�VSUDZQHJR�V\VWHPX�PRQLWRURZDQLD�=DSUH]HQWRZDQH� SRZ\*HM� XWUXGQLHQLD� QLH� ]ZDOQLDM� RG� SRWU]HE\� SRGM
FLD� SUyE�LGHQW\ILNDFML� L� V]DFRZDQLD� W\FK� NRV]WyZ�� ,FK� SRWU]HED� V\JQDOL]RZDQD� MHVW� RG� SRF]�WNX�ZSURZDG]DQLD�Z�3ROVFH�IXQNFMRQXM�F\FK�UR]ZL�]D��6]F]HJyOQHJR�]QDF]HQLD�QDELHUD�]ZáDV]F]D�NZHVWLD�RNUH�ODQLD�NRV]WyZ�]DWUXGQLDQLD�RVyE�QLHSHáQRVSUDZQ\FK�� 'R� SRZD*QHJR� SRWUDNWRZDQLD� WHPDWX� VNáDQLDM� QLH� W\ONR� Z]JO
G\�SR]QDZF]H��:\PDJDQLD�Z�W\P�REV]DU]H�]DF]\QDM� VWDZLDü�RERZL�]XM�FH�Z�3ROVFH�UHJXODFMH�SUDZQH�� MDN�UyZQLH* UHJXODFMH�8QLL�(XURSHMVNLHM���
�� 8VWDZD�]�GQLD���� OLSFD�����U��R�ZDUXQNDFK�GRSXV]F]DOQR�FL� L� QDG]RURZDQLX�SRPRF\�SXEOLF]QHM�GOD�SU]HGVL
ELRUVWZ��']�8��1U������SR]�������5R]SRU]�G]HQLH�5DG\�0LQLVWUyZ�]�GQLD����JUXGQLD�����U��Z�VSUDZLH�V]F]HJyáRZHJR�]DNUHVX�LQIRUPDFML�SU]HGNáDGDQ\FK� RUJDQRZL� QDG]RUXM�FHPX� Z� FHOX� Z\GDQLD� RSLQLL� R� SODQRZDQHM� SRPRF\� SXEOLF]QHM� �']�8�� ]�����U��1U���SR]����5R]SRU]�G]HQLH� 5DG\� 0LQLVWUyZ� ]� GQLD� ��� NZLHWQLD� ����U�� Z� VSUDZLH� VSUDZR]GD� SU]HGVL
ELRUFyZ�NRU]\VWDM�F\FK�]�SRPRF\�SXEOLF]QHM��� 52=325=�'=(1,(�.20,6-,��:(��15�����������]�GQLD����JUXGQLD������U��Z�VSUDZLH�VWRVRZDQLD�DUW�����L����7UDNWDWX�:(�Z�RGQLHVLHQLX�GR�SRPRF\�SD�VWZD�Z�]DNUHVLH�]DWUXGQLHQLD�
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3UHF\]\MQH� RNUH�OHQLH� ZV]\VWNLFK� NRV]WyZ� ]DWUXGQLHQLD� RVyE� QLHSHáQRVSUDZQ\FK� Z�]DNáDG]LH� SUDF\� FKURQLRQHM� MHVW� V]F]HJyOQLH� XWUXGQLRQH�� 1D� WDN� RSLQL
 VNáDGDM� VL
QDVW
SXM�FH�SU]\F]\Q\�x QLHSHáQRVSUDZQR�ü�� Z� W\P� WDN*H� MHM� ]DNUHV� MHVW� FHFK� LQG\ZLGXDOQ� RVRE\�QLHSHáQRVSUDZQHM��x Uy*QRURGQR�ü�NRV]WyZ�ILQDQVRZ\FK�L�VSRáHF]Q\FK�SUDFRGDZF\�x Z\VW
SRZDQLH� F]\QQLNyZ�NWyU\FK�ZDUWR�ü� MHVW�PR*OLZD�GR� ]Z\PLDURZDQLD� OLF]ERZHJR��MDN�UyZQLH* F]\QQLNyZ�NWyU\FK�]Z\PLDURZDQLH�MHVW�XWUXGQLRQH�OXE�QLHPR*OLZH�x Z\VRNR�ü� GRGDWNRZ\FK� NRV]WyZ� MHVW� ]ZL�]DQD� ]� EDUG]R� Uy*Q\PL� F]\QQLNDPL�FKDUDNWHU\]XM�F\PL� RVRE
 QLHSHáQRVSUDZQ� �URG]DM� QLHSHáQRVSUDZQR�FL�� MHM� VWRSLH���NRQG\FMD� SV\FKLF]QD� RVRE\� QLHSHáQRVSUDZQHM�� VWDQ� HPRFMRQDOQ\�� URG]DM� PRW\ZDFML� GR�SUDF\��SR]LRP�Z\NV]WDáFHQLD��SR]LRP�SU]\JRWRZDQLD�]DZRGRZHJR���URGRZLVNR�URG]LQQH��SRWU]HE\� Z� ]DNUHVLH� RSLHNL� PHG\F]QHM� L� UHKDELOLWDF\MQHM�� LWS��� RUD]� FKDUDNWHU\]XM�F\PL�RWRF]HQLH� �URG]DM� Z\NRQ\ZDQHM� SUDF\�� SU]\VWRVRZDQLH� VWDQRZLVND�� SR]LRP� RSLHNL�PHG\F]QHM� L� UHKDELOLWDF\MQHM�� RUJDQL]DFMD� SUDF\�� VWRVXQHN� SUDFRGDZF\� GR� RVRE\�QLHSHáQRVSUDZQHM��LWS���.ZHVWLD� REOLF]DQLD� GRGDWNRZ\FK� NRV]WyZ� Z\QLNDM�F\FK� ]� ]DWUXGQLHQLD� RVyE�QLHSHáQRVSUDZQ\FK� GR� FKZLOL� REHFQHM� QLH� MHVW� XQRUPRZDQD�� 1LH� PD� ]ZHU\ILNRZDQ\FK�SUDNW\F]QLH�VWDQGDUGyZ�Z�]DNUHVLH�PHWRG�REOLF]DQLD�WHJR�W\SX�NRV]WyZ�.DWDORJ� SRGZ\*V]RQ\FK� NRV]WyZ� FHFKXMH� ]Uy*QLFRZDQLH� ]H� Z]JO
GX� QD� Z\VRNR�ü�SRQRV]RQ\FK� NRV]WyZ�� PR*OLZR�FL� LGHQW\ILNDFML� ZDUWR�FL� NZRWRZHM� L� SRWHQFMDOQH� (UyGáR�ILQDQVRZDQLD� W\FK� SRGZ\*V]RQ\FK� NRV]WyZ��5\V�� �� SUH]HQWXMH�Z\PLHQLRQH�Z\*HM� NRV]W\� ]�XZ]JO
GQLHQLHP� SRWHQFMDOQHJR� (UyGáD� LFK� ILQDQVRZDQLD� L�PR*OLZR�FL� LGHQW\ILNDFML� ZDUWR�FL�NZRWRZ\FK�=DSUH]HQWRZDQD�PHWRGD�02.21���� PD�FKDUDNWHU�DXWRUVNLHM�SURSR]\FML�GOD�VWZRU]HQLD�VWDQGDUGX� REOLF]DQLD� SRGZ\*V]RQ\FK� NRV]WyZ� ]ZL�]DQ\FK� ] ]DWUXGQLDQLHP� RVyE�QLHSHáQRVSUDZQ\FK�Z�]DNáDG]LH�SUDF\�FKURQLRQHM�0HWRGD� ]DNáDGD�� *H� SRGZ\*V]RQH� NRV]W\� ]ZL�]DQH� ]� UHKDELOLWDFM� L� ]DWUXGQLDQLHP� RVyE�QLHSHáQRVSUDZQ\FK� Z� ]DNáDGDFK� SUDF\� FKURQLRQHM� WR� VXPD� SRGZ\*V]RQ\FK� NRV]WyZ� SUDF\RVyE� QLHSHáQRVSUDZQ\FK� RUD]� GRGDWNRZ\FK� NRV]WyZ� ]ZL�]DQ\FK� ]� UHKDELOLWDFM� L�]DWUXGQLDQLHP RVyE� QLHSHáQRVSUDZQ\FK�� E
G�F\FK� SRFKRGQ� Z\PDJD� L� RERZL�]NyZ�QDáR*RQ\FK� SU]H]� SUDZR� QD� SUDFRGDZF
 Z� ]ZL�]NX� ]� SRVLDGDQLHP� SU]H]� QLHJR� VWDWXVX�]DNáDGX�SUDF\�FKURQLRQHM�3RGZ\*V]RQH�NRV]W\�SUDF\�RVyE�QLHSHáQRVSUDZQ\FK�V� Uy*QLF� SRPL
G]\�NRV]WDPL�SUDF\�Z\NRQ\ZDQHM�SU]H]�RVRE\�QLHSHáQRVSUDZQH��D�NRV]WDPL�WHM�VDPHM�SUDF\�Z\NRQ\ZDQHM�SU]H]�RVRE\�SHáQRVSUDZQH��&KDUDNWHU\]XM� RQH�QL*V]� SURGXNW\ZQR�ü�RVyE�QLHSHáQRVSUDZQ\FK�L�V�SRFKRGQ� NUyWV]HJR�F]DVX�SUDF\�RUD]�PQLHMV]HM�Z\GDMQR�FL�RVyE�QLHSHáQRVSUDZQ\FK�.UyWV]\� F]DV�SUDF\ RVyE�QLHSHáQRVSUDZQ\FK� MHVW� SRFKRGQ� XVWDZRZ\FK�XSUDZQLH� RUD]�ZL
NV]HM�DEVHQFML�FKRURERZHM�RVyE�QLHSHáQRVSUDZQ\FK�=PQLHMV]RQD� Z\GDMQR�ü RVyE� QLHSHáQRVSUDZQ\FK� MHVW� SRFKRGQ� HZHQWXDOQHM� PQLHMV]HM�VSUDZQR�FL� IL]\F]QHM� L� LQWHOHNWXDOQHM�� QL*V]HJR� SR]LRPX� SU]\JRWRZDQLD� ]DZRGRZHJR� L�Z\*V]HJR� ZLHNX� ]DWUXGQLRQ\FK� RVyE� QLHSHáQRVSUDZQ\FK� Z� SRUyZQDQLX� ]� RVREDPL�SHáQRVSUDZQ\PL�]DWUXGQLRQ\PL�QD�SRGREQ\FK�VWDQRZLVNDFK�SUDF\�:�UyG� SU]\F]\Q� GRGDWNRZ\FK� NRV]WyZ� ]ZL�]DQ\FK� EH]SR�UHGQLR� ]� ]DWUXGQLRQ� RVRE�QLHSHáQRVSUDZQ� PR*QD� Z\Uy*QLü� W\WXá\� Z\OLF]DOQH�� VNUyFRQ\� REOLJDWRU\MQLH� F]DV� SUDF\��
�� $��%DUF]\�VNL��0HWRGD�REOLF]DQLD�GRGDWNRZ\FKNRV]WyZ�]ZL�]DQ\FK�]�UHKDELOLWDFM� L�]DWUXGQLDQLHP�RVyE�QLHSHáQRVSUDZQ\FK�Z�]DNáDG]LH�SUDF\�FKURQLRQHM�± 02.21�����.,*�5��:DUV]DZD�������]HV]\W����
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Z\*V]D� DEVHQFMD� FKRURERZD�� RUD]� W\WXá\� NWyU\FK� ZDUWR�ü� MHVW� V]DFRZDQD�� ]PQLHMV]RQD�VSUDZQR�ü� IL]\F]QD L� LQWHOHNWXDOQD�� QL*V]\� SR]LRP� SU]\JRWRZDQLD� ]DZRGRZHJR� RVyE�QLHSHáQRVSUDZQ\FK��Z\*V]\�ZLHN�]DWUXGQLRQ\FK�QLHSHáQRVSUDZQ\FK�SUDFRZQLNyZ�:\PLHQLRQH� W\WXá\� PDM� ]GDQLHP� DXWRUD� EH]SR�UHGQLH� SU]HáR*HQLH� QD� ]PQLHMV]HQLH�SURGXNW\ZQR�FL� RVRE\� QLHSHáQRVSUDZQHM� Z SRUyZQDQLX� ]� ]DWUXGQLRQ� QD� DQDORJLF]Q\P�VWDQRZLVNX�RVRE� SHáQRVSUDZQ��3RUyZQDQLH� SURGXNW\ZQR�FL� �Z� ]DVDGDFK� DQDOL]\� V\VWHPRZHM�Z�SURMHNWRZDQLX� L� RFHQLH�V\VWHPyZ� SURGXNF\MQ\FK� L� XVáXJRZ\FK� RNUH�ODQHM� MDNR� VWRVXQHN� HIHNWyZ� GR� QDNáDGyZ��SU]HFL
WQHM� VWDW\VW\F]QLH� RVRE\� QLHSHáQRVSUDZQHM� L� RVRE\� SHáQRVSUDZQHM� Z� SRGREQ\FK�ZDUXQNDFK�SUDF\�Z�XM
FLX�PRGHORZ\P�SUH]HQWXMH�U\V�����6\PEROH�$��%��&��'�L�6�R]QDF]DM�ZVSyáF]\QQLNL� NRUHNF\MQH� XZ]JO
GQLDM�FH� Z\PLHQLRQH� ZF]H�QLHM� F]\QQLNL� ZSá\ZX� QD�SURGXNW\ZQR�ü�:� PHWRG]LH 02.21���� ZVND]DQH� V� GR� REOLF]DQLD� OXE� V]DFRZDQLD� Z\EUDQH�QDMLVWRWQLHMV]H� SR]\FMH� GRGDWNRZ\FK� NRV]WyZ�� ,FK� NDWDORJ� MHVW� QDVW
SXM�F\���� ]PQLHMV]RQD�SURGXNW\ZQR�ü� RVyE� QLHSHáQRVSUDZQ\FK� �]� W\WXáX� NUyWV]HJR� F]DVX� SUDF\� L� REQL*RQHM�Z\GDMQR�FL��� ]PQLHMV]RQD� SURGXNW\ZQR�ü� RVyE� SHáQRVSUDZQ\FK� �]� W\WXáX� NUyWV]HJR� F]DVX�SUDF\���GRGDWNRZH�VWDQRZLVND�SUDF\�GOD�RVyE�QLHSHáQRVSUDZQ\FK��SU]\VWRVRZDQLH�VWDQRZLVN�SUDF\� GOD� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\� WUDQVSRUWX� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\�RVRERZH� GRGDWNRZHJR� XUORSX� Z\SRF]\QNRZHJR� RVyE� QLHSHáQRVSUDZQ\FK�� ]ZROQLHQLH� QD�RNUHV� WXUQXVX� UHKDELOLWDF\MQHJR� RUD]� EDGD� L� ]DELHJyZ�� LQG\ZLGXDOQH� SURJUDP\�UHKDELOLWDF\MQH�� SRPRF� LQG\ZLGXDOQD� GOD� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\� RVRERZH� RSLHNL�PHG\F]QHM�� NRV]W\� RVRERZH� RSLHNL� UHKDELOLWDF\MQHM�� OLNZLGDFMD� EDULHU� DUFKLWHNWRQLF]Q\FK��GRGDWNRZH� V]NROHQLD� RVyE� QLHSHáQRVSUDZQ\FK�� RUJDQL]DFMD� WXUQXVyZ� UHKDELOLWDF\MQ\FK��GRGDWNRZH� V]NROHQLD� RVyE SHáQRVSUDZQ\FK�� ]PQLHMV]RQD� MDNR�ü� SUDF\� RVyE�QLHSHáQRVSUDZQ\FK��NRV]W\�RVRERZH�GRGDWNRZHJR�QDG]RUX��NRV]W\�EUDNyZ�MDNR�FLRZ\FK�3U]\� DQDOL]LH�Z\VRNR�FL� W\FK� NRV]WyZ�QDOH*\� MHGQDN� SDPL
WDü��*H� VWDQRZL� RQH� MHG\QLH�F]
�ü� NRV]WyZ� SRQRV]RQ\FK� SU]H]� SUDFRGDZF
 RVRE\� QLHSHáQRVSUDZQHM� Z� ]DNáDG]LH� SUDF\�FKURQLRQHM�:� PHWRG]LH� V]F]HJyOQ� SR]\FM
 ]DMPXMH� RFHQD� ]PQLHMV]RQHM� VSUDZQR�FL� IL]\F]QHM� L�LQWHOHNWXDOQHM�1D�]PQLHMV]HQLH�Z\GDMQR�FL�RVyE�QLHSHáQRVSUDZQ\FK�QLHZ�WSOLZ\�ZSá\Z�PD�VFKRU]HQLH��MDNLHJR� VNXWNLHP� MHVW� QLHSHáQRVSUDZQR�ü� SUDFRZQLND�� 3UHF\]\MQH� RNUH�OHQLH� WHJR� ZSá\ZX��]ZáDV]F]D� Z� ZDUXQNDFK� ]DNáDGX� SUDF\� MHVW� XWUXGQLRQH�� D� QDZHW� QLHPR*OLZH�� 'ODWHJR�SURSRQXMH� VL
 RNUH�OHQLH� ZSá\ZX� URG]DMX� VFKRU]HQLD� QD� Z\GDMQR�ü� SUDFRZQLND� SRSU]H]�]DVWRVRZDQLH� PHWRG\� V]DFXQNRZHM� Z� RSDUFLX� R� ZLHG]
 L GR�ZLDGF]HQLH� SUDFRGDZF\��-HGQRF]H�QLH� SURSRQXMH� VL
 ZSURZDG]HQLH� ]Uy*QLFRZDQLD� RFHQ\� Z� ]DOH*QR�FL� RG�FKDUDNWHU\VW\F]Q\FK�JUXS�VFKRU]H���:\Uy*QLRQH�]RVWDM� QDVW
SXM�FH�JUXS\�VFKRU]H���FKRURE\�SV\FKLF]QH� L� QHUZRZH�� XSR�OHG]HQLH� XP\VáRZH�� VFKRU]HQLD� Z]URNX�� VFKRU]HQLD� QDU]�GyZ�UXFKX�L�NU
JRVáXSD��SR]RVWDáH�L�VSU]
*RQH�6SDGHN�Z\GDMQR�FL�Z\QLNDM�F\�]�URG]DMX�VFKRU]HQLD�MHVW�Z\M�WNRZR�]LQG\ZLGXDOL]RZDQ�FHFK� SUDFRZQLND� ± RVRE\� QLHSHáQRVSUDZQHM�� 3RQDGWR� HZHQWXDOQ\� VSDGHN� Z\GDMQR�FL� MHVW�EH]SR�UHGQLR� ]ZL�]DQ\� ]� PLHMVFHP� L� URG]DMHP� SUDF\�� 2FHQD� L� XRJyOQLHQLH� QD� JUXS
SUDFRZQLNyZ� Z� ZDUXQNDFK� NRQNUHWQHM� ILUP\� PXVL� E\ü� SU]HSURZDG]DQH� Z� VSRVyE� EDUG]R�Z\ZD*RQ\�8Z]JO
GQLDM�F� OLF]E
 SUDFRZQLNyZ� QLHSHáQRVSUDZQ\FK� Z� SRV]F]HJyOQ\FK� JUXSDFK�URG]DMX� VFKRU]H� PR*QD� RNUH�OLü� ZVSyáF]\QQLN� NRU\JXM�F\� XZ]JO
GQLDM�F\� ]PQLHMV]HQLH�
�� :�PHWRG]LH�R�V\PEROX�02.21����XZ]JO
GQLDQD�MHVW�F]
�ü�SRGZ\*V]RQ\FK�NRV]WyZ�]�W\WXáX�UHKDELOLWDFML�L�]DWUXGQLDQLD�RVyE�QLHSHáQRVSUDZQ\FK��NWyU\FK�SRWHQFMDOQ\P�(UyGáHP�ILQDQVRZDQLD�V� XOJL��]DQLHFKDQLD��GRILQDQVRZDQLD�L�UHIXQGDFMH��8Z]JO
GQLDQH�V� UyZQLH* NRV]W\�SRNU\ZDQH�SU]H]�SUDFRGDZF
 ]�]DNáDGRZHJR�IXQGXV]X�UHKDELOLWDFML�RVyE�QLHSHáQRVSUDZQ\FK�
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VSUDZQR�FL�ZV]\VWNLFK� ]DWUXGQLRQ\FK� QLHSHáQRVSUDZQ\FK�Z\OLF]DQ\� MDNR� �UHGQLD�ZD*RQD� ]�XZ]JO
GQLHQLHP�XG]LDáX�SURFHQWRZHJR�SRV]F]HJyOQ\FK�VFKRU]H� Z�SRSXODFML�SUDFXM�F\FK�Z�]DNáDG]LH�SUDF\�FKURQLRQHM�QLHSHáQRVSUDZQ\FK�:� ZLHOX� ]DNáDGDFK� SUDF\� FKURQLRQHM� RUJDQL]DFMD� SUDF\� RUD]� VWRVRZDQH� SURFHV\�WHFKQRORJLF]QH�SRZRGXM���*H�VNUyFRQ\�F]DV�SUDF\�RVyE�QLHSHáQRVSUDZQ\FK�REHMPXMH�UyZQLH*ZVSyáSUDFXM�FH� ]� QLPL� RVRE\� SHáQRVSUDZQH� OXE�Z\ZRáXMH� WDNLH� SRVWDZ\�X� SHáQRVSUDZQ\FK�SUDFRZQLNyZ�8]DVDGQLRQ\P� L� ORJLF]Q\P� MHVW� ]DWHP� SU]\� V]DFRZDQLX� GRGDWNRZ\FK� NRV]WyZ�]DWUXGQLHQLD� RVyE� QLHSHáQRVSUDZQ\FK�� UyZQLH* XZ]JO
GQLHQLH� VSDGNX� Z\GDMQR�FL�SUDFXM�F\FK� Z� ]DNáDG]LH� RVyE� SHáQRVSUDZQ\FK�� NWyU\FK� Z]JO
G\� RUJDQL]DF\MQH� OXE�WHFKQRORJLF]QH�]PXV]DM� GR�NUyWV]HJR�F]DVX�SUDF\�6SR�UyG� GRGDWNRZ\FK� NRV]WyZ� ]ZL�]DQ\FK� ]� UHKDELOLWDFM� L� ]DWUXGQLHQLHP� RVyE�QLHSHáQRVSUDZQ\FK� Z\QLNDM�F\FK� ]� RERZL�]NyZ� VSRF]\ZDM�F\FK� QD� SUDFRGDZF\� ]� W\WXáX�SRVLDGDQLD�VWDWXVX�]DNáDGX�SUDF\�FKURQLRQHM�Z�PHWRG]LH�0(.21����Z\Uy*QLD�VL
 L�ZVND]XMH�VSRVyE� V]DFRZDQLD� OXE� REOLF]DQLD� NRV]WyZ� REHMPXM�F\FK� QDVW
SXM�FH� W\WXá\�� GRGDWNRZH�VWDQRZLVND� SUDF\� GOD� RVyE� QLHSHáQRVSUDZQ\FK�� SU]\VWRVRZDQLH� VWDQRZLVN� SUDF\ GOD� RVyE�QLHSHáQRVSUDZQ\FK�� NRV]W\� WUDQVSRUWX� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\� RVRERZH�GRGDWNRZHJR�XUORSX�Z\SRF]\QNRZHJR�RVyE�QLHSHáQRVSUDZQ\FK��]ZROQLHQLH�QD�RNUHV�WXUQXVX�UHKDELOLWDF\MQHJR� RUD]� EDGD� L� ]DELHJyZ�� LQG\ZLGXDOQH� SURJUDP\� UHKDELOLWDF\MQH�� SRPRF�LQG\ZLGXDOQD� GOD� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\� RVRERZH� RSLHNL� PHG\F]QHM�� NRV]W\�RVRERZH� RSLHNL� UHKDELOLWDF\MQHM�� OLNZLGDFMD� EDULHU� DUFKLWHNWRQLF]Q\FK�� GRGDWNRZH� V]NROHQLD�RVyE�QLHSHáQRVSUDZQ\FK��RUJDQL]DFMD�WXUQXVyZ�UHKDELOLWDF\MQ\FK��GRGDWNRZH�V]NROHQLD�RVyE�SHáQRVSUDZQ\FK�� ]PQLHMV]RQD� MDNR�ü� SUDF\� RVyE� QLHSHáQRVSUDZQ\FK�� NRV]W\� RVRERZH�GRGDWNRZHJR�QDG]RUX��NRV]W\�EUDNyZ�MDNR�FLRZ\FK�1DOH*\�]DXZD*\ü��*H�F]
�ü�Z\PLHQLRQ\FK�SRZ\*HM�NRV]WyZ�]JRGQLH�]�XVWDZ� ]�GQLD����VLHUSQLD� ����� U�� R� UHKDELOLWDFML� ]DZRGRZHM� L� VSRáHF]QHM� RUD]� ]DWUXGQLDQLX� RVyE�QLHSHáQRVSUDZQ\FK� �']�8� ������� ]� Sy(QLHMV]\PL� ]PLDQDPL�� PR*H� E\ü� ILQDQVRZDQD� ]�]DNáDGRZHJR�IXQGXV]X�UHKDELOLWDFML�RVyE�QLHSHáQRVSUDZQ\FK�:1,26.,�� 6\VWHP� UHKDELOLWDFML� ]DZRGRZHM� RVyE� QLHSHáQRVSUDZQ\FK� Z� 3ROVFH� PD FKDUDNWHU�G\QDPLF]Q\�� -HVW� WR� HIHNW� á�F]HQLD� SROLW\NL� VSRáHF]QHM� SD�VWZD� Z� ]DNUHVLH� UHKDELOLWDFML�]DZRGRZHM� RVyE� QLHSHáQRVSUDZQ\FK� ]� SUDZDPL� JRVSRGDUNL� U\QNRZHM� MDNLP� SRGOHJDM�ILUP\�UHDOL]XM�FH�W� SROLW\N
��� 8F]HVWQLF\�V\VWHPX�SRQRV]� Uy*QRURGQH�NRV]W\�R�FKDUDNWHU]H�ILQDQVRZ\P�L�VSRáHF]Q\P��RGQRV]� UyZQLH* ]�W\WXáX�MHJR�IXQNFMRQRZDQLD�Uy*QRURGQH�NRU]\�FL��� =DFKRG]L�SRWU]HED�ELH*�FHJR�DQDOL]RZDQLD�NRV]WyZ� IXQNFMRQRZDQLD� V\VWHPX�]DUyZQR� ]�SXQNWX�ZLG]HQLD�LFK�RSW\PDOL]DFML�MDN�UyZQLH* UDFMRQDOQR�FL��� 6]F]HJyOQHJR� ]QDF]HQLD� QDELHUD� NRQLHF]QR�ü� LGHQW\ILNRZDQLD� L� RNUH�ODQLD� ZDUWR�FL� �Z�NDWHJRULDFK� ILQDQVRZ\FK� L� VSRáHF]Q\FK�� GRGDWNRZ\FK� NRV]WyZ� SRQRV]RQ\FK� SU]H]�SUDFRGDZF
 Z� ]ZL�]NX� ]� ]DWUXGQLDQLHP� RVyE� QLHSHáQRVSUDZQ\FK�� 2SUyF]� Z]JO
GyZ�SR]QDZF]\FK� VNáDQLDM� GR� WHJR� Z\PDJDQLD� SROVNLFK� RUD]� HXURSHMVNLFK� UHJXODFML�SUDZQ\FK��� :�RSLQLL�DXWRUD�]DSURSRQRZDQD�PHWRGD�REOLF]DQLD�SRGZ\*V]RQ\FK�NRV]WyZ�]DWUXGQLDQLD�RVyE�QLHSHáQRVSUDZQ\FK�PR*H�VWDQRZLü�SRGVWDZ
 VWDQGDUGX�REOLF]DQLD� W\FK�NRV]WyZ�QD�SR]LRPLH�]DNáDGX�SUDF\�FKURQLRQHM�/,7(5$785$�



��

>�@ *PLQD��SRZLDW��ZRMHZyG]WZR�QD�U]HF]�RVyE�QLHSHáQRVSUDZQ\FK��%,)521�Z\G��VSHFMDOQH��3)521��:DUV]DZD�����U�>�@ *PLQD��SRZLDW��ZRMHZyG]WZR�QD�U]HF]�RVyE�QLHSHáQRVSUDZQ\FK��3)521��:DUV]DZD�����U�>�@ 5HKDELOLWDFMD�VSRáHF]QD�L�]DZRGRZD�� PDWHULDá\�V]NROHQLRZH��0LQ��3UDF\�L�3ROLW\NL�6SRáHF]QHM��:DUV]DZD�����U�>�@ 5R]SRU]�G]HQLH�.RPLVML��ZH��15�����������]�GQLD����JUXGQLD������U��Z�VSUDZLH�VWRVRZDQLD�DUW�����L����7UDNWDWX�:(�Z�RGQLHVLHQLX�GR�SRPRF\�SD�VWZD�Z�]DNUHVLH�]DWUXGQLHQLD�>�@ 5R]SRU]�G]HQLH�5DG\�0LQLVWUyZ�]�GQLD����JUXGQLD�����U��Z�VSUDZLH�V]F]HJyáRZHJR�]DNUHVX�LQIRUPDFML�SU]HGNáDGDQ\FK�RUJDQRZL�QDG]RUXM�FHPX�Z�FHOX�Z\GDQLD�RSLQLL�R�SODQRZDQHM�SRPRF\�SXEOLF]QHM��']�8��]�����U��1U���SR]����>�@ 5R]SRU]�G]HQLH�5DG\�0LQLVWUyZ�]�GQLD����NZLHWQLD�����U��Z�VSUDZLH�VSUDZR]GD�SU]HGVL
ELRUFyZ�NRU]\VWDM�F\FK�]�SRPRF\�SXEOLF]QHM�>�@ 8VWDZD�]�GQLD����ZU]H�QLD������� 3UDZR�6SyáG]LHOF]H��']�8��]�����U��1U����SR]������]H�]P��>�@ 8VWDZD�]�GQLD����PDMD�����U��R�L]EDFK�JRVSRGDUF]\FK�']�8�1U����SR]������]H�]P���>�@ 8VWDZD�]����PDMD�����U��R�RUJDQL]DFMDFK�SUDFRGDZFyZ��']�8�1U����SR]�����>��@ 8VWDZD�]�GQLD����VLHUSQLD������U��R�UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RUD]�]DWUXGQLDQLX�RVyE�QLHSHáQRVSUDZQ\FK��']�8��������]�Sy(QLHMV]\PL�]PLDQDPL�>��@ 8VWDZD�]�GQLD����VLHUSQLD�����U��R�UHKDELOLWDFML�]DZRGRZHM�L�VSRáHF]QHM�RUD]��]DWUXGQLDQLX�RVyE�QLHSHáQRVSUDZQ\FK��']�8�1U����SR]����]H�]P���>��@ 8VWDZD�]�GQLD���ZU]H�QLD�����U��R�G]LDáDFK�DGPLQLVWUDFML�U]�GRZHM��']�8�1U�����SR]�����]H�]P���>��@ 8VWDZD�]�GQLD���F]HUZFD�����U��R�DGPLQLVWUDFML�U]�GRZHM��']�8�1U����SR]������>��@ 8VWDZD�]�GQLD����OLSFD�����U��R�ZDUXQNDFK�GRSXV]F]DOQR�FL�L�QDG]RURZDQLX�SRPRF\�SXEOLF]QHM�GOD�SU]HGVL
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