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����=PLDQD� PLHMVFRZHJR� SODQX� RJyOQHJR� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� PLDVWD�

7\FK\�REHMPXMH�WHUHQ��]JRGQLH�]�R]QDF]HQLHP�QD�U\VXQNX�SODQX��
����5\VXQHN� SODQX� RERZL ]XMH� Z� JUDQLFDFK� REM W\FK� ]PLDQ � SODQX� L� Z� ]DNUHVLH�

RNUH ORQ\P�QLQLHMV] �XFKZDá ��
�
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,QWHJUDOQ � F] FL � QLQLHMV]HM� XFKZDá\� MHVW� U\VXQHN� SODQX�Z� VNDOL� �� �� ������ VWDQRZL F\�
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���1D�U\VXQNX�SODQX�RERZL ]XM �QDVW SXM FH�XVWDOHQLD��

���JUDQLFD�]PLDQ\�SODQX��
���SU]H]QDF]HQLH� WHUHQyZ�RUD]� OLQLH� UR]JUDQLF]DM FH� WHUHQ\�R� Uy Q\FK� IXQNFMDFK� OXE�

Uy Q\FK� ]DVDGDFK� ]DJRVSRGDURZDQLD�� SRVLDGDM FH� RGQLHVLHQLH� Z� GDOV]\FK�
XVWDOHQLDFK�SODQX��

��� OLQLH�UR]JUDQLF]DM FH�GUyJ�L�XOLF�SXEOLF]Q\FK��
�
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,OHNURü�Z�GDOV]\FK�SU]HSLVDFK�XFKZDá\�MHVW�PRZD�R���
����U\VXQNX�SODQX���QDOH \�UR]XPLHü�SU]H]�WR�U\VXQHN�SODQX�Z�VNDOL���������VSRU] G]RQ\�

QD�PDSLH�V\WXDF\MQR���Z\VRNR FLRZHM��
����SU]HSLVDFK� V]F]HJyOQ\FK� �� QDOH \� UR]XPLHü� SU]H]� WR� SU]HSLV\� XVWDZ�� LQQ\FK� QL �

XVWDZD�R�]DJRVSRGDURZDQLX�SU]HVWU]HQQ\P�ZUD]�]�DNWDPL�Z\NRQDZF]\PL�GR�QLFK��
����SU]H]QDF]HQLX� SRGVWDZRZ\P� �� QDOH \� UR]XPLHü� SU]H]� WR� XVWDORQ\�Z�SODQLH� VSRVyE�

]DJRVSRGDURZDQLD� WHUHQyZ� Z� REU ELH� WHUHQX� Z\]QDF]RQHJR� OLQLDPL�



UR]JUDQLF]DM F\PL��NWyUHPX�ZLQQ\�E\ü�SRGSRU] GNRZDQH� LQQH�VSRVRE\�X \WNRZDQLD�
RNUH ORQH�MDNR�GRSXV]F]DOQH��

����SU]H]QDF]HQLX�GRSXV]F]DOQ\P���QDOH \�UR]XPLHü�SU]H]�WR�XVWDORQ\�Z�SODQLH�VSRVyE�
X \WNRZDQLD� WHUHQX� OXE� MHJR�F] FL��NWyU\�X]XSHáQLD�SU]H]QDF]HQLH�SRGVWDZRZH� OXE�
PR H�]�QLP�ZVSyáLVWQLHü�QD�ZDUXQNDFK�RNUH ORQ\FK�Z�SODQLH��
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����7HUHQ� RSUDFRZDQLD� VWDQRZL� IUDJPHQW� FHQWUXP� RJyOQRPLHMVNLHJR� RUD]� MHGHQ� ]�
QDMZD QLHMV]\FK�VWUDWHJLF]Q\FK�REV]DUyZ�UR]ZRMRZ\FK�PLDVWD�7\FK\��

����7HUHQ��RSUDFRZDQLD��SU]H]QDF]D��VL ��QD��FHOH��UR]ZRMX�IXQNFML��L��XVáXJ��NRPHUF\MQ\FK�
L�SXEOLF]Q\FK�R�]DVL JX�RJyOQRPLHMVNLP�L�UHJLRQDOQ\P��

����3U]H]QDF]HQLH��R�NWyU\P�PRZD�Z�XVW����ZLQQR�FHFKRZDü��
����]Uy QLFRZDQLH� IXQNFML� L� XVáXJ� P�LQ�� WDNLFK� MDN�� ELXUD�� DGPLQLVWUDFMD�� KRWHOH��

JDVWURQRPLD��UR]U\ZND��Z\SRF]\QHN��PLHV]NDQLD�R�FKDUDNWHU]H�DSDUWDPHQWRZ\P��
D�WDN H�

����]Uy QLFRZDQLH�UR]PLHV]F]HQLD�XZ]JO GQLDM FH�QLHNRQIOLNWRZH�UHODFMH�]�LVWQLHM F\P�
]DLQZHVWRZDQLHP�QD�WHUHQDFK�SU]\OHJá\FK��

����8VWDOD� VL � RFKURQ � HOHPHQWyZ� ORNDOQHJR� URGRZLVND� NXOWXURZHJR� L� SU]\URGQLF]HJR�
SRSU]H]�]DFKRZDQLH��
����WHUHQX�W]Z���RVL�]LHORQHM�PLDVWD���SU]\�]DFKRZDQLX�ZDUXQNyZ�RNUH ORQ\FK�Z�������
����LVWQLHM FHM�NDSOLF]NL�Z�SDVLH�]LHOHQL�SRPL G]\�MH]GQLDPL�$O��-DQD�3DZáD�,,��
����LVWQLHM F\FK��L��]DJZDUDQWRZDQLH��QRZ\FK��SRZLHU]FKQL�]LHOHQL����SU]\�]DFKRZDQLX�

ZDUXQNyZ�RNUH ORQ\FK�Z�����XVW���SNW����
����6SRVyE� HWDSRZDQLD� UHDOL]DFML� SURFHVX� ]DJRVSRGDURZDQLD� VIRUPXáRZDQ\� QD�

SRGVWDZLH�DQDOL]�HNRQRPLF]Q\FK� L�SU]HVWU]HQQ\FK�ZLQLHQ�]DSHZQLü�SU]H]Z\FL HQLH�
RJUDQLF]H �WHFKQLF]Q\FK�L�WHUHQRZ\FK�RUD]�Z\NRU]\VWDQLH�SRWHQFMDáX�ORNDOL]DF\MQHJR�
SRSU]H]�SU]HNU\FLH�Z\NRSX�NROHMRZHJR��

�
���

�
'OD� REV]DUX� RSUDFRZDQLD� XVWDOD� VL � QDVW SXM FH� RJyOQH� ]DVDG\� ]DEXGRZ\� L�
]DJRVSRGDURZDQLD���
����NV]WDáWRZDQLH� SDUWHUyZ� RELHNWyZ� RUD]� Z� PLDU � SRWU]HE� NROHMQ\FK� NRQG\JQDFML�

QDG]LHPQ\FK�L�SRG]LHPQ\FK�MDNR�RJyOQRGRVW SQ\FK��
����]HZQ WU]QD� REVáXJD� NRPXQLNDF\MQD� REV]DUX� SRSU]H]� URGNL� WUDQVSRUWX� ]ELRURZHJR��

�PHWUR���DXWREXV\��WUROHMEXV\��
����OLF]ED� PLHMVF� SDUNLQJRZ\FK� Z� ]DOH QR FL� RG� SURJUDPX� X \WNRZHJR� RELHNWX�� SU]\�

F]\P�GRSXV]F]D�VL �PR OLZR ü�LFK�Z\PLHQQR FL��
����SUHIHUHQFMD� V\WXRZDQLD� PLHMVF� SDUNLQJRZ\FK� Z� NRQG\JQDFMDFK� SRG]LHPQ\FK� L�

RELHNWDFK�ZLHORSR]LRPRZ\FK��
����REVáXJD�LQ \QLHU\MQD��

D���]DRSDWU]HQLH�Z�ZRG �]�ZRGRFL JyZ�XNáDGX�PLHMVNLHJR�]ORNDOL]RZDQ\FK�Z�$O��-DQD�
3DZáD�,,�L�XO��' EURZVNLHJR��

E���RGSURZDG]HQLH� FLHNyZ�GR�V\VWHPX�NDQDOL]DFML�VDQLWDUQHM�Z�XOLFDFK�-DQD�3DZáD�,,�
L�' EURZVNLHJR��

F���]DSHZQLHQLH�GRVWDZ�HQHUJLL�HOHNWU\F]QHM�]�V\VWHPX�HOHNWURHQHUJHW\F]QHJR�PLDVWD��



G���]DSHZQLHQLH�á F]QR FL�SRSU]H]�RSHUDWRUyZ�VLHFL�WHOHNRPXQLNDF\MQ\FK��
H���GRVWDZ\�HQHUJLL�FLHSOQHM�]�Z\NRU]\VWDQLHP�JRU FHM�ZRG\�]�PLHMVNLHJR�V\VWHPX�]�

]DVWRVRZDQLHP� ]DVDG\� ELODQVRZDQLD� PR OLZR FL� ]DRSDWU]HQLD� �PRF� UyGHá� L�
SU]HSXVWRZR ü� V\VWHPX� SU]HV\áRZHJR�� ]� SRWU]HEDPL� RGELRUFyZ� GOD� FDáHJR�
REV]DUX�FHQWUXP�SU]\�XZ]JO GQLHQLX�Z\PRJyZ�RFKURQ\� URGRZLVND��V]F]HJyOQLH�
]DQLHF]\V]F]HQLD�SRZLHWU]D��L�EH]SLHF]H VWZD�HNVSORDWDF\MQHJR��

����XG]LDá� WHUHQyZ� ELRORJLF]QLH� F]\QQ\FK� PLQ�� ���� SRZLHU]FKQL� REV]DUX� REM WHJR�
QLQLHMV] � ]PLDQ � SODQX�� SU]\� F]\P� LFK� LQWHUSUHWDFMD� SURMHNWRZD� ZLQQD� QDVW SLü� Z�
SODQDFK�UHDOL]DF\MQ\FK�SRV]F]HJyOQ\FK�G]LDáHN�EXGRZODQ\FK��

����]DVWRVRZDQLH� UR]ZL ]D �� R� NWyU\FK� PRZD� Z� SNW� �� ZLQQ\� FHFKRZDü� VL �
Uy QRURGQR FL � L� DGHNZDWQR FL � Z� VWRVXQNX� GR� VSHF\ILNL� IXQNFML� FHQWURWZyUF]\FK� L�
PLHV]NDQLRZ\FK��

����]DJRVSRGDURZDQLH� SU]HVWU]HQL� SXEOLF]Q\FK� ZLQQR� Z\WZRU]\ü� DWUDNF\MQ\� V\VWHP�
FL JyZ� UHNUHDF\MQR�VSDFHURZ\FK� ]QDMGXM F\FK� VZRM � NRQW\QXDFM � SR]D� REV]DUHP�
RSUDFRZDQLD�Z�SU]\OHJá\FK�VWUHIDFK�]LHOHQL��
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3U]H]QDF]HQLH�WHUHQX�REM WHJR�]PLDQ �SODQX�
�

���
�

����:\]QDF]D�VL �WHUHQ\�R�QDVW SXM F\P�SU]H]QDF]HQLX��
����WHUHQ\�]DEXGRZ\�FHQWURWZyUF]\FK�XVáXJ�NRPHUF\MQ\FK� L�SXEOLF]Q\FK���R]QDF]RQH�

QD�U\VXQNX�SODQX�V\PEROHP�&8�L�8à��
����WHUHQ\� XU] G]RQ\FK� SU]HVWU]HQL� SXEOLF]Q\FK� �� R]QDF]RQH� QD� U\VXQNX� SODQX�

V\PEROHP�&�=8�L�&�=8����
����WHUHQ\�NRPXQLNDFML���R]QDF]RQH�V\PEROHP�=���GURJD�]ELRUF]D��

����7HUHQ\�Z\PLHQLRQH�Z�XVW����PRJ �E\ü�]DJRVSRGDURZDQH�Z\á F]QLH�QD�FHOH�]JRGQH�]�
SRGVWDZRZ\P�SU]H]QDF]HQLHP�OXE�WH �F] FLRZR�QD�FHOH�SU]H]QDF]HQLD�SRGVWDZR�
ZHJR�L�GRSXV]F]DOQHJR��MH HOL�SODQ�XVWDOD�SU]H]QDF]HQLH�GRSXV]F]DOQH��
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3U]H]QDF]HQLH�WHUHQyZ�]DEXGRZ\�FHQWURWZyUF]\FK�XVáXJ�NRPHUF\MQ\FK�L�
SXEOLF]Q\FK�&8�L�8à�
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����3RGVWDZRZ\P� SU]H]QDF]HQLHP� WHUHQyZ� R]QDF]RQ\FK� V\PEROHP� &8� V � XVáXJL�

NRPHUF\MQH� L� SXEOLF]QH�� R� NWyU\FK�PRZD�Z� ��� XVW�� �� L� ��� SU]\� ]DFKRZDQLX� ]DVDG� L�
ZDUXQNyZ�RNUH ORQ\FK�Z�GDOV]\FK�XVWDOHQLDFK�QLQLHMV]HM�]PLDQ\�SODQX��

����3RGVWDZRZ\P� SU]H]QDF]HQLHP� WHUHQX� R]QDF]RQHJR� V\PEROHP� 8à� MHVW� XVáXJD�
á F]QR FL�QD�Z\G]LHORQHM�G]LDáFH��

���3U]H]QDF]HQLH�GRSXV]F]DOQH�WHUHQyZ�&8�REHMPXMH���
����]DEXGRZ � PLHV]NDQLRZ � R� FKDUDNWHU]H� DSDUWDPHQWRZ\P�� SU]\� F]\P� MHM�

PDNV\PDOQ\�XG]LDá�QLH�PR H�E\ü�ZL NV]\�QL �����SRZLHU]FKQL�SU]H]QDF]RQHM�SRG�
XVáXJL�R]QDF]RQH�V\PEROHP�&8�L�8/��

����ORNDOL]DFMD� F]DVRZ\FK� PLHMVF� SRVWRMRZ\FK� GOD� REVáXJL� WHUHQyZ� FHQWUXP�
RJyOQRPLHMVNLHJR�]ORNDOL]RZDQHJR�SR�SRáXGQLRZHM�VWURQLH�XO��-DQD�3DZáD�,,��

����REVáXJ �NRPXQLNDF\MQ �Z�]DNUHVLH�NRPXQLNDFML�NROHMRZHM�UHDOL]RZDQHM�Z�Z\NRSLH��
�
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����3RGVWDZRZ\P� SU]H]QDF]HQLHP� WHUHQyZ� &�=8� L� &�=8��� V � IXQNFMH� R� FKDUDNWHU]H�

UHNUHDF\MQR�Z\SRF]\QNRZ\P� Z]ERJDFDM FH� IXQNFMH� PLHV]NDOQH�� RJyOQRPLHMVNLH� L�
IXQNFMH� NRQWDNWyZ� VSRáHF]Q\FK� UHDOL]RZDQH� Z� RSDUFLX� R� XU] G]RQH� SU]HVWU]HQLH�
SXEOLF]QH�RUD]�WHUHQ\�]LHOHQL�RJyOQRGRVW SQHM��

����8VWDOD� VL � ]DJRVSRGDURZDQLH� WHUHQX� R]QDF]RQHJR� V\PEROHP� &�=8��� MDNR�
NRQW\QXDFM � SLHUZRWQHJR� ]DáR HQLD� W]Z�� �RVL� ]LHORQHM� PLDVWD�� FHFKXM FHM� VL �
LQG\ZLGXDOQ\P�FKDUDNWHUHP�NRPSR]\F\MQ\P�Z�REV]DU]H�FHQWUXP��

����:�REU ELH�WHUHQX�&�=8���GRSXV]F]D�VL ��
����ORNDOL]DFM � �RELHNWX�� �NXEDWXURZHJR�� � � �R� �FKDUDNWHU]H��GRPLQDQW\� �SU]HVWU]HQQHM�

Z]ERJDFDM FHM�V\OZHW �PLDVWD�Z�VNDOL�RJyOQRPLHMVNLHM��
����ORNDOL]DFM �SDUNLQJX�SRG]LHPQHJR��
����IXQNFM � � NRPXQLNDF\MQ � NROHMRZ � L� � DXWREXVRZ � UHODFML� � UHJLRQDOQHM� � L� � PL G]\�

QDURGRZHM�ZUD]�]�IXQNFMDPL�WRZDU]\V] F\PL��
�
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3RGVWDZRZ\P� SU]H]QDF]HQLHP� WHUHQyZ� R]QDF]RQ\FK� V\PEROHP� =� MHVW� ]DSHZQLHQLH�
GRVW SQR FL�NRPXQLNDF\MQHM�Z�]DNUHVLH�NRPXQLNDFML�NRáRZHM��
�
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/RNDOQH�ZDUXQNL��]DVDG\�L�VWDQGDUG\�NV]WDáWRZDQLD�]DEXGRZ\�RUD]�XU] G]HQLD�

WHUHQX�
�
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�
����)RUPD� L� JDEDU\W\� EXG\QNyZ� RUD]� LFK� XV\WXRZDQLH� ZLQQ\� NV]WDáWRZDü� VWUXNWXU �

IXQNFMRQDOQR�SU]HVWU]HQQ �R�FHFKDFK�PLHMVNLFK�XZ]JO GQLDM F�HNVSR]\FM �Z�V\OZHFLH�
PLDVWD� RUD]� Z� SHUVSHNW\ZLH� ]� FL JyZ� NRPXQLNDF\MQ\FK�� D� Z� V]F]HJyOQR FL�
]DDNFHQWRZDü�Z\VRNR FLRZH�SU]HELHJ�W]Z���RVL�]LHORQHM�PLDVWD���

����.RPSR]\FMD� NUDMREUD]X� PLHMVNLHJR� RUD]� VWUXNWXU\� ]DJRVSRGDURZDQLD� WHUHQX� ZLQQD�
WZRU]\ü� DWUDNF\MQ � SU]HVWU]H �� Z\UD]� SODVW\F]Q\�� QDVWUyM� RUD]� VWRVRZDü� DNFHQW\�
SODVW\F]QH�� GRPLQDQW\�� HOHPHQW\� PDáHM� DUFKLWHNWXU\� RUD]� RGSRZLHGQLH� PDWHULDá\�
Z\NR F]HQLRZH��

����=DJRVSRGDURZDQLH�WHUHQyZ�GOD�QRZ\FK�IXQNFML�ZLQQR�]DSHZQLü���
����SUHIHUHQFM �UXFKX�SLHV]HJR�QDG�UXFKHP�NRáRZ\P��
����RJUDQLF]HQLH�ORNDOL]DFML�PLHMVF�SDUNLQJRZ\FK�QD�SR]LRPLH�WHUHQX��
����XNV]WDáWRZDQLH� RSW\PDOQ\FK� ZDUXQNyZ� NOLPDW\F]QR�]GURZRWQ\FK� Z� UHODFML� GR�

VWRSQLD� ]ZDUWR FL� L� Z\VRNR FL�� RULHQWDFML� EXG\QNyZ�� SDUDPHWUyZ� VLHFL� XOLF�
REVáXJXM F\FK� GDQ\� ]HVSyá� ]DEXGRZ\� ]� XZ]JO GQLHQLHP� ZSURZDG]HQLD� ]LHOHQL�
WRZDU]\V] FHM� ]DEXGRZLH�PLHV]NDQLRZHM�� R�NWyUHM�PRZD�Z����XVW�� �� SNW� ��� SU]\�
PDNV\PDOQ\P�]DFKRZDQLX�]LHOHQL� LVWQLHM FHM�RUD]�XZ]JO GQLHQLX�XZDJ�]DZDUW\FK�
Z��3URJQR]LH�VNXWNyZ�ZSá\ZX�XVWDOH �SODQX�QD� URGRZLVNR�SU]\URGQLF]H��

����8VWDOD�VL �� H�SRG]LDá� WHUHQX�]ZL ]DQ\�]�UHDOL]DFM �IXQNFML� L�SU]\SRU] GNRZDQ\FK� LP�
SRZLHU]FKQL� ]DEXGRZ\� ZLQLHQ� XZ]JO GQLDü� Z� REU ELH� MHGQHM� G]LDáNL� EXGRZODQHM�
]DUyZQR� WHUHQ� REHFQLH� SU]\GDWQ\� GR� ]DLQZHVWRZDQLD�� MDN� L� WHUHQ� X]\VNDQ\� SR�
SU]HNU\FLX�Z\NRSX�NROHMRZHJR��



����1LH]E GQ\P�ZDUXQNLHP�GR�UHDOL]DFML�]DEXGRZ\��]�Z\á F]HQLHP�]DEXGRZ\�QD�WHUHQLH�
R]QDF]RQ\P�V\PEROHP�8à��MHVW�SU]HNU\FLH�Z\NRSX�NROHMRZHJR��
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=DVDG\�REVáXJL�Z�]DNUHVLH�NRPXQLNDFML�L�LQIUDVWUXNWXU\�WHFKQLF]QHM�
�
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�
����$GDSWXMH�VL �Z�FDáR FL�LVWQLHM F\�XNáDG�NRPXQLNDFML�NRáRZHM��
����8VWDOD�VL � OLQLH� UR]JUDQLF]DM FH�GUyJ�NODV\�]ELRUF]HM�R�V]HURNR FL����P��R]QDF]RQH�

V\PEROHP�=�ZJ�R]QDF]H �QD�U\VXQNX�SODQX��
�
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�
����:�REU ELH�OLQLL�UR]JUDQLF]DM F\FK��R�NWyU\FK�PRZD�Z�����XVW������

����]DND]XMH�VL �UHDOL]DFML�RELHNWyZ�EXGRZODQ\FK��]�Z\M WNLHP�XU] G]H �WHFKQLF]Q\FK�
GUyJ�L�]ZL ]DQ\FK�]�XWU]\PDQLHP�L�REVáXJ �UXFKX��

����GRSXV]F]D� VL � UHDOL]DFM � VLHFL� X]EURMHQLD� WHUHQX� �� SRG�ZDUXQNLHP�QLHQDUXV]DQLD�
Z\PDJD �RNUH ORQ\FK�Z�RGU EQ\FK�SU]HSLVDFK�GRW\F] F\FK�GUyJ�SXEOLF]Q\FK��D�
WDN H�X]\VNDQLD�]JRG\�]DU] GF\�GURJL��
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�
'RSXV]F]D�VL �UHDOL]DFM �FL JyZ�VSDFHURZ\FK�L� FLH HN�URZHURZ\FK�Z]GáX �LVWQLHM F\FK�
L�SURMHNWRZDQ\FK�GUyJ��ZHGáXJ�V]F]HJyáRZ\FK�UR]ZL ]D �WHFKQLF]Q\FK��
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�
:�ND G\P�SU]\SDGNX��Z�NWyU\P�XPR OLZLD�WR�V]HURNR ü�XOLF�ZHZQ WU]Q\FK�L�GRMD]GyZ��
XOLFH�L�GRMD]G\�QDOH \�REVDG]Dü�V]SDOHUDPL�GU]HZ�GZXVWURQQLH�OXE�MHGQRVWURQQLH��
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����

�
����8WU]\PXMH�VL � LVWQLHM F\� V\VWHP�]DRSDWU]HQLD�Z�ZRG �� ]�GRSXV]F]HQLHP�UHPRQWyZ��

PRGHUQL]DFML� RUD]� UR]EXGRZ\� L� NRUHNW� SU]HELHJX� WUDV� ZRGRFL JyZ� �� VWRVRZQLH� GR�
V]F]HJyáRZ\FK� UR]ZL ]D � WHFKQLF]Q\FK�� SRG� ZDUXQNLHP� QLHQDUXV]DQLD� LQQ\FK�
XVWDOH �SODQX��

����1D�WHUHQDFK�REM W\FK�VWUHIDPL�RFKURQQ\PL�V\VWHPX�]DRSDWU]HQLD�Z�ZRG �RERZL ]XM �
]DVDG\� ]DJRVSRGDURZDQLD� XVWDORQH� QLQLHMV]\P� SODQHP� RUD]� ]DVDG\� VWRVRZQH� GR�
RGU EQ\FK�SU]HSLVyZ�SUDZQ\FK�Z�W\P�]DNUHVLH��

����'OD� QRZ\FK� RGELRUFyZ� Z\PDJDQH� MHVW� X]\VNDQLH� ]DSHZQLHQLD� GRVWDZ\� ZRG\� L�
ZDUXQNyZ� WHFKQLF]Q\FK� SRGá F]HQLD� RUD]� X]JRGQLHQLH� GRNXPHQWDFML� SURMHNWRZHM� ]�
ZáD FLZ � MHGQRVWN � G�V� HNVSORDWDFML� L� REVáXJL� WHFKQLF]QHM� XU] G]H � ZRGQR�
NDQDOL]DF\MQ\FK��
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�
���8WU]\PXMH�VL �PLHMVNL�V\VWHP�RGSURZDG]HQLD� FLHNyZ��]�GRSXV]F]HQLHP�UHPRQWyZ��

PRGHUQL]DFML� RUD]� UR]EXGRZ\� L� NRUHNW� SU]HELHJX� WUDV� NROHNWRUyZ� �� VWRVRZQLH� GR�
V]F]HJyáRZ\FK� UR]ZL ]D � WHFKQLF]Q\FK�� SRG� ZDUXQNLHP� QLHQDUXV]DQLD� LQQ\FK�
XVWDOH �SODQX��

����1D� WHUHQDFK� REM W\FK� VWUHIDPL� RGG]LDá\ZDQLD� RG� RELHNWyZ� V\VWHPX� RGSURZDG]DQLD�
FLHNyZ� RERZL ]XM � RGSRZLHGQLR� ]DVDG\� ]DJRVSRGDURZDQLD� XVWDORQH� QLQLHMV]\P�

SODQHP�RUD]�]DVDG\�VWRVRZQH�GR�RGU EQ\FK�SU]HSLVyZ�SUDZQ\FK�Z�W\P�]DNUHVLH��
����'OD�QRZ\FK�RGELRUFyZ�Z\PDJDQH�V �ZDUXQNL�WHFKQLF]QH�SRGá F]HQLD�L�]DSHZQLHQLD�



RGELRUX� FLHNyZ�RUD]�X]JRGQLHQLH�GRNXPHQWDFML�SURMHNWRZHM�]�ZáD FLZ �MHGQRVWN �G�V�
HNVSORDWDFML�L�REVáXJL�WHFKQLF]QHM�XU] G]H �ZRGQR�NDQDOL]DF\MQ\FK��
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����2ERZL ]XMH���RGSURZDG]HQLH���ZyG����RSDGRZ\FK���GR���V\VWHPX����NDQDOL]DFML���ZHGáXJ�
V]F]HJyáRZ\FK�UR]ZL ]D �UHDOL]DF\MQ\FK��

����'RSXV]F]D� VL � UHPRQW\�� PRGHUQL]DFMH� RUD]� UR]EXGRZ\� L� NRUHNW\� SU]HELHJX� WUDV�
NDQDáyZ���VWRVRZQLH�GR�SU]\M W\FK�UR]ZL ]D ��SRG�ZDUXQNLHP�QLHQDUXV]DQLD� LQQ\FK�
XVWDOH �SODQX��

����'OD� EXGRZ\� V\VWHPX� RGSURZDG]HQLD� ZyG� RSDGRZ\FK� Z\PDJDQH� MHVW� X]\VNDQLH�
ZDUXQNyZ� WHFKQLF]Q\FK� SRGá F]HQLD� RUD]� X]JRGQLHQLH� GRNXPHQWDFML� ]� ZáD FLZ �
MHGQRVWN �GV��HNVSORDWDFML�L�REVáXJL�WHFKQLF]QHM�XU] G]H �ZRGQR�NDQDOL]DF\MQ\FK��
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����8WU]\PXMH� VL � LVWQLHM F\� V\VWHP� GRVWDZ\� FLHSáD�� ]� GRSXV]F]HQLHP� UHPRQWyZ��
PRGHUQL]DFML� RUD]� UR]EXGRZ\� L� NRUHNW� SU]HELHJX� WUDV� FLHSáRFL JyZ� �� VWRVRZQLH� GR�
V]F]HJyáRZ\FK� UR]ZL ]D � WHFKQLF]Q\FK�� SRG� ZDUXQNLHP� QLHQDUXV]DQLD� LQQ\FK�
XVWDOH �SODQX��

����8WU]\PXMH� VL � LVWQLHM F\� V\VWHP� GRVWDZ\� FLHSáD� QD� FHOH� FLHSáHM� ZRG\� X \WNRZHM��
GRVWDUF]DQHM�SU]H]�PLHMVN �VLHü�FLHSáRZQLF] ��

����1D� WHUHQDFK� REM W\FK� VWUHIDPL� RGG]LDá\ZDQLD� RG� RELHNWyZ� L� XU] G]H � V\VWHPX�
]DRSDWU]HQLD� Z� FLHSáR� RERZL ]XM � ]DVDG\� ]DJRVSRGDURZDQLD� XVWDORQH� QLQLHMV]\P�
SODQHP�RUD]�]DVDG\�VWRVRZQH�GR�RGU EQ\FK�SU]HSLVyZ�SUDZQ\FK�Z�W\P�]DNUHVLH��

����'OD�QRZ\FK�RGELRUFyZ�Z\PDJDQH�MHVW�X]\VNDQLH�]DSHZQLHQLD�GRVWDZ\�FLHSáD�QD�FHOH�
JU]HZF]H��:DUXQNL�WHFKQLF]QH�]DVLODQLD�RUD]�X]JRGQLHQLH�GRNXPHQWDFML�SURMHNWRZHM�]�
ZáD FLZ �MHGQRVWN �G�V�HNVSORDWDFML�L�REVáXJL�WHFKQLF]QHM��
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����8WU]\PXMH� VL � LVWQLHM F\� V\VWHP� ]DRSDWU]HQLD� Z� JD]�� ]� GRSXV]F]HQLHP� UHPRQWyZ��
PRGHUQL]DFML� RUD]� UR]EXGRZ\� L� NRUHNW� SU]HELHJX� WUDV� JD]RFL JyZ� �� VWRVRZQLH� GR�
V]F]HJyáRZ\FK� UR]ZL ]D � WHFKQLF]Q\FK�� SRG� ZDUXQNLHP� QLHQDUXV]DQLD� LQQ\FK�
XVWDOH �SODQX��

����1D� WHUHQDFK� REM W\FK� VWUHIDPL� RGG]LDá\ZDQLD� RG� RELHNWyZ� L� XU] G]H � WHFKQLF]Q\FK�
V\VWHPX� ]DRSDWU]HQLD� Z� JD]� RERZL ]XM � ]DVDG\� ]DJRVSRGDURZDQLD� XVWDORQH�
QLQLHMV]\P�SODQHP�RUD]�]DVDG\�VWRVRZQH�GR�RGU EQ\FK�SU]HSLVyZ�SUDZQ\FK�Z�W\P�
]DNUHVLH��

����'OD� QRZ\FK� RGELRUFyZ� Z\PDJDQH� MHVW� X]\VNDQLH� ]DSHZQLHQLD� GRVWDZ\� JD]X��
:DUXQNL� WHFKQLF]QH� SRGá F]HQLD� RUD]� X]JRGQLHQLH� GRNXPHQWDFML� SURMHNWRZHM� ]�
ZáD FLZ �MHGQRVWN �G�V�HNVSORDWDFML�L�REVáXJL�WHFKQLF]QHM��
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����8WU]\PXMH� VL � LVWQLHM F\� V\VWHP� HOHNWURHQHUJHW\F]Q\� ]� GRSXV]F]HQLHP� UHPRQWyZ��
PRGHUQL]DFML� RUD]� UR]EXGRZ\� L� NRUHNW�SU]HELHJX� WUDV� OLQLL� HQHUJHW\F]Q\FK��XU] G]H �
UHGQLHJR�L�QLVNLHJR�QDSL FLD���VWRVRZQLH�GR�V]F]HJyáRZ\FK�UR]ZL ]D �WHFKQLF]Q\FK��
SRG�ZDUXQNLHP�QLHQDUXV]DQLD�LQQ\FK�XVWDOH �SODQX��

����8VWDOD� VL � RERZL ]HN� NDEORZDQLD� QRZR� UHDOL]RZDQ\FK� L� PRGHUQL]RZDQ\FK� VLHFL�
HQHUJHW\F]Q\FK��

����=DOHFD�VL �EXGRZ �V\VWHPX�R ZLHWOHQLD�XOLF�L�GRMD]GyZ��
����1D� WHUHQDFK� REM W\FK� VWUHIDPL� RGG]LDá\ZDQLD� RG� RELHNWyZ� L� XU] G]H � V\VWHPX�



HOHNWURHQHUJHW\F]QHJR� RERZL ]XM � ]DVDG\� ]DJRVSRGDURZDQLD� XVWDORQH� QLQLHMV]\P�
SODQHP�RUD]�]DVDG\�VWRVRZQH�GR�RGU EQ\FK�SU]HSLVyZ�SUDZQ\FK�Z�W\P�]DNUHVLH��

����:V]\VWNLH�QRZH�LQZHVW\FMH��Z\PDJDM FH�]DVLODQLD�Z�HQHUJL �HOHNWU\F]Q ��ZLQQ\�PLHü�
GHF\]M � ]DSHZQLDM F � GRVWDZ � HQHUJLL� HOHNWU\F]QHM�� Z\GDQ � SU]H]� ZáD FLZ �
MHGQRVWN �GV��HNVSORDWDFML�VWDFML�L�REVáXJL�WHFKQLF]QHM�XU] G]H �HOHNWU\F]Q\FK��

����8WU]\PXMH�VL � LVWQLHM FH�]DVLODQLH� WUDNFML� WUROHMEXVRZHM�� ]�GRSXV]F]HQLHP� UHPRQWyZ��
PRGHUQL]DFML�� UR]EXGRZ\�� SRG�ZDUXQNLHP�QLHQDUXV]DQLD� LQQ\FK� XVWDOH � QLQLHMV]HJR�
SODQX��
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����3U]\MPXMH� VL � NLHUXQNL� UR]ZRMX� WHOHNRPXQLNDFML� Z� PLH FLH� 7\FK\�� ]JRGQLH� ]�
EUDQ RZ\PL�RSUDFRZDQLDPL�Z�W\P�]DNUHVLH�SU]HGVWDZLRQ\PL�SU]H]�73�6�$�� L� LQQ\FK�
RSHUDWRUyZ�V\VWHPX��

����'RSXV]F]D� VL � ORNDOL]DFM � RELHNWyZ� EXGRZODQ\FK� L� XU] G]H � ]ZL ]DQ\FK� ]�
UR]EXGRZ � L� HNVSORDWDFM � V\VWHPX� WHOHNRPXQLNDFML� �� SRG� ZDUXQNLHP� QLHQDUXV]DQLD�
LQQ\FK�XVWDOH �SODQX��

�
5R]G]LDá�,;�

2NUH OHQLH�VWDZHN�SURFHQWRZ\FK�VáX F\FK�QDOLF]DQLX�MHGQRUD]RZHM�RSáDW\�]�
W\WXáX�Z]URVWX�ZDUWR FL�QLHUXFKRPR FL��]ZL ]DQHM�]�XFKZDOHQLHP�SODQX�
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�
=JRGQLH� ]� DUW�� ���� XVW�� �� XVWDZ\� ]� GQLD� �� OLSFD� ����� U�� R� ]DJRVSRGDURZDQLX�
SU]HVWU]HQQ\P� ]� Sy QLHMV]\PL� ]PLDQDPL� SU]\MPXMH� VL � VWDZN � SURFHQWRZ � VáX F �
QDOLF]HQLX� MHGQRUD]RZHM� RSáDW\� ]� W\WXáX� Z]URVWX� ZDUWR FL� QLHUXFKRPR FL�� ]ZL ]DQ � ]�
XFKZDOHQLHP�SODQX�GOD�WHUHQyZ�REM W\FK�]PLDQ �SODQX�UyZQ ������

�
5R]G]LDá�;�

3U]HSLV\�SU]HM FLRZH�L�NR FRZH�
�

����
�

����=�GQLHP�ZHM FLD�Z� \FLH�QLQLHMV]HM�XFKZDá\� WUDF �PRF�SU]HSLV\�0LHMVFRZHJR�3ODQX�
2JyOQHJR� =DJRVSRGDURZDQLD� 3U]HVWU]HQQHJR� 0LDVWD� 7\FK\�� ]DWZLHUG]RQHJR�
XFKZDá � 5DG\� 0LHMVNLHM� QU� ������ ]� GQLD� ��� OLVWRSDGD� ����� U��� RJáRV]RQHJR� Z�
']LHQQLNX�8U] GRZ\P�:RMHZyG]WZD�.DWRZLFNLHJR�QU����]�GQLD����JUXGQLD������U���
SR]������D�GRW\F] FH�WHUHQX�REM WHJR�]PLDQ �SODQX��

����8FKZDáD�SRGOHJD�RJáRV]HQLX�Z�']LHQQLNX�8U] GRZ\P�:RMHZyG]WZD� O VNLHJR� L�QD�
WDEOLF\�RJáRV]H �Z�8U] G]LH�0LDVWD�Z�7\FKDFK��
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:\NRQDQLH�XFKZDá\�SRZLHU]D�VL �=DU] GRZL�0LDVWD��
�

����
�

8FKZDáD� ZFKRG]L� Z� \FLH� SR� XSá\ZLH� ��� GQL� RG� GQLD� MHM� RJáRV]HQLD� Z� ']LHQQLNX�
8U] GRZ\P�:RMHZyG]WZD� O VNLHJR��
�



'RGDWNRZ\�]DSLV�Z����SNW���MDNR�SSNW�I��R�WUH FL�
�GRSXV]F]D�VL �PR OLZR ü�ORNDOL]DFML�ORNDOQHJR� UyGáD�FLHSáD�GOD�GRVWDZ\�HQHUJLL�FLHSOQHM�
L�FLHSáHM�ZRG\�X \WNRZHM�GOD�G]LDáNL�R]QDF]RQHM�V\PEROHP�8à�´�




