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� 8WU]\PDQLH�VWDQX�F]\VWR�FL�SRZLHWU]D�L�RFKURQD�SU]HG�KDáDVHP�2FKURQD�SRZLHWU]D��]JRGQLH�]�SROVNLPL�SU]HSLVDPL��SROHJD�QD�]DSRELHJDQLX�SRZVWDZDQLX�]DQLHF]\V]F]H��� RJUDQLF]DQLX� OXE� HOLPLQRZDQLX� ZSURZDG]DQ\FK� GR� SRZLHWU]D� VXEVWDQFML�]DQLHF]\V]F]DM�F\FK� Z� FHOX� ]PQLHMV]HQLD� VW
*H� GR� GRSXV]F]DOQHJR� SR]LRPX�� Z]JO
GQLH�XWU]\PDQLD� LFK� QD� SR]LRPLH� GRSXV]F]DOQ\FK�ZLHONR�FL�� .RPSOHNVRZ� UHJXODFM
 SUDZQ� Z� WHM�G]LHG]LQLH�Z�8(�VWDQRZL '\UHNW\ZD�5DPRZD�Z�VSUDZLH�RFHQ\�L�]DU]�G]DQLD�MDNR�FL� SRZLHWU]D�Z� RWRF]HQLX� ������(&�� 2NUH�OD� RQD� UDP\� SUDZQH� RUD]� XMHGQROLFRQH� PHWRG\� L� NU\WHULD� RFHQ\�MDNR�FL�SRZLHWU]D�:�3ROVFH�UHJXODFM
 SUDZQ� Z�WHM�G]LHG]LQLH�VWDQRZL�XVWDZD�3UDZR�RFKURQ\��URGRZLVND��X]XSHáQLRQD� OLF]Q\PL� DNWDPL� Z\NRQDZF]\PL� � UR]SRU]�G]HQLDPL� 5DG\� 0LQLVWUyZ� L� 0LQLVWUD��URGRZLVND�� 2ERZL�]XM�FD� XVWDZD� 32� ZUD]� ]� Z\GDQ\PL� GR� QLHM� UR]SRU]�G]HQLDPL�Z\NRQDZF]\PL� Z� ]DNUHVLH� RFKURQ\� SRZLHWU]D� XZ]JO
GQLD� QLHPDO� Z� FDáR�FL� Z\PDJDQLD�SUDZRGDZVWZD�HXURSHMVNLHJR�
��� ,GHQW\ILNDFMD�(UyGHá�HPLVML�VXEVWDQFML�GR�SRZLHWU]D���3RZLHWU]H� DWPRVIHU\F]QH� MHVW� MHGQ\P� ]� HOHPHQWyZ� �URGRZLVND� QDWXUDOQHJR�� NWyU\�GHF\GXMH�R�MDNR�FL�*\FLD�F]áRZLHND�L�MHJR�RWRF]HQLD��:Sá\ZD�WDN*H�QD�VWRSLH� F]\VWR�FL�LQQ\FK�NRPSRQHQWyZ� �URGRZLVND��P�LQ��� QD� ]DNZDV]HQLH� JOHE� L�ZyG� SRZLHU]FKQLRZ\FK�� ]GURZRWQR�ü�ODVyZ�L�]DQLHF]\V]F]HQLH�XSUDZ��=DQLHF]\V]F]HQLD�SU]HQRV]� VL
 V]\ENR�Z�SRZLHWU]X�QD�GDOHNLH�RGOHJáR�FL�� RGG]LDáXM� QD� ]PLDQ\� NOLPDWX� L Z\ZRáXM� QLHNRU]\VWQH� SURFHV\� Z� ZDUVWZLH�R]RQRZHM�=JRGQLH�]�GDQ\PL�SU]HGVWDZLRQ\PL�Z�Ä3URJUDPLH�RFKURQ\��URGRZLVND�GOD�ZRMHZyG]WZD��ZL
WRNU]\VNLHJR´� ZRMHZyG]WZR� �ZL
WRNU]\VNLH� SRVLDGD� VWRVXQNRZR� QLVNL� SR]LRP�]DQLHF]\V]F]HQLD� SRZLHWU]D�� FR� SRWZLHUG]Dá\� GRW\FKF]DVRZH� RFHQ\� MHJR� MDNR�FL� VSRU]�G]DQH�Z RSDUFLX�R�QRUPDW\Z\�RERZL�]XM�FH�GR�NR�FD������URNX�

=� SRZLDWX� NLHOHFNLHJR� GR� ��� QDMZL
NV]\FK� ]DNáDGyZ�� Z ZRMHZyG]WZLH�� HPLWXM�F\FK�URF]QLH� PLQ�� ���� WRQ� S\áyZ� L� JD]yZ� �EH]� &2�� �� QDOH*�� &HPHQWRZQLD� Ä1RZLQ\´� 6S�� ]� R�R��L =DNáDG\�3U]HP\VáX�:DSLHQQLF]HJR�Ä7U]XVNDZLFD´�6�$��Z�JPLQLH�6LWNyZND�1RZLQ\�1D�]DQLHF]\V]F]HQLH�SRZLHWU]D�Z�QLHNWyU\FK�JPLQDFK�SRZLDWX�PDM� UyZQLH* ]DNáDG\�]�Z�Z����]ORNDOL]RZDQH� QD� WHUHQDFK� V�VLDGXM�F\FK� P�LQ�� GOD� JPLQ� 3LHNRV]yZ� L� 0LHG]LDQD� *yUD� �(OHNWURFLHSáRZQLD�.LHOFH� 6�$�� D� GOD� JPLQ�&K
FLQ\� L� àRSXV]QR� � /DIDUJH�&HPHQW� 3ROVND� 6�$��&HPHQWRZQLD�0DáRJRV]F]�&HPHQWRZQLD� Ä1RZLQ\´� Z� 6LWNyZFH� ILJXUXMH� QD� NUDMRZHM� OL�FLH� ]DNáDGyZ� QDMEDUG]LHM�XFL�*OLZ\FK�GOD��URGRZLVND�]H�Z]JO
GX�QD�HPLVM
 ]DQLHF]\V]F]H� GR�SRZLHWU]D�1D� VWDQ� F]\VWR�FL� SRZLHWU]D� Z� SRZLHFLH� ZSá\ZDM� UyZQLH* ]QDF]�FR� SRQDGUHJLRQDOQH�]DQLHF]\V]F]HQLD� JD]RZH� L� S\áRZH� ]� GX*\FK� R�URGNyZ� SU]HP\VáRZ\FK� � %HáFKDWRZD�� �O�VND�L .UDNRZD�=QDF]Q\�ZSá\Z� QD� ]DQLHF]\V]F]HQLH� SRZLHWU]D�PDM� ORNDOQH� SU]HVWDU]DáH� NRWáRZQLH� SUDFXM�FH�GOD� SRWU]HE� FHQWUDOQHJR� RJU]HZDQLD� RUD]� PDáH� SU]HGVL
ELRUVWZD� VSDODM�FH� Z
JLHO� Z� FHODFK�JU]HZF]\FK� L� WHFKQRORJLF]Q\FK�� 1LH� SRVLDGDM� RQH� SUDNW\F]QLH� *DGQ\FK� XU]�G]H� RFKURQ\�SRZLHWU]D��*áyZQ\P�SDOLZHP�Z� VHNWRU]H� JRVSRGDUNL� NRPXQDOQHM� MHVW�Z
JLHO� R� Uy*QHM� MDNR�FL�L Uy*Q\P� VWRSQLX� ]DVLDUF]HQLD�� )XQNFMRQXM�FH� Z� W\P� VHNWRU]H� VWDUH� XU]�G]HQLD� JU]HZF]H�SRVLDGDM� QLVN� VSUDZQR�ü�� *áyZQ\PL� ]DQLHF]\V]F]HQLDPL� SRZLHWU]D� V� GZXWOHQHN� VLDUNL��GZXWOHQHN�D]RWX��WOHQHN�Z
JOD�L S\á��:LHONR�FL�URF]QHM�HPLVML��GRSXV]F]RQHM�Z�RERZL�]XM�F\FK�SR]ZROHQLDFK� GOD� ]DNáDGyZ� ]ORNDOL]RZDQ\FK� QD� WHUHQLH� SRZLDWX� NLHOHFNLHJR�� SU]HGVWDZLRQR�Z�WDEHOL�����
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'X*\�ZSá\Z�QD�VWDQ�F]\VWR�FL�SRZLHWU]D�PD�WDN*H�HPLVMD�QLVND��SRFKRG]�FD�]�ORNDOQ\FK�NRWáRZQL�L�SLHFyZ�Z
JORZ\FK�X*\ZDQ\FK�Z�LQG\ZLGXDOQ\FK�JRVSRGDUVWZD�GRPRZ\FK��/RNDOQH�V\VWHP\� JU]HZF]H� L SLHFH� GRPRZH� SUDNW\F]QLH� QLH� SRVLDGDM� MDNLFKNROZLHN� XU]�G]H� RFKURQ\�SRZLHWU]D�� :LHONR�ü� HPLVML� ]� W\FK� (UyGHá� MHVW� WUXGQD� GR� RV]DFRZDQLD� L Z\ND]XMH� ]PLHQQR�ü�VH]RQRZ� �]ZL�]DQ� ]�RNUHVHP�JU]HZF]\P���6SDOD�VL
 Z�QLFK� WDN*H�Uy*QHJR URG]DMX�PDWHULDá\�RGSDGRZH��Z�W\P�RGSDG\�NRPXQDOQH��NWyUH�PRJ� E\ü�(UyGáHP�HPLVML�GLRNV\Q��SRQLHZD* SURFHV�VSDODQLD�MHVW�QLHSHáQ\�L�]DFKRG]L�Z�QL*V]\FK�WHPSHUDWXUDFK��'R�]DQLHF]\V]F]HQLD�SRZLHWU]D�SU]\F]\QLD�VL
 UyZQLH* HPLVMD�QLH]RUJDQL]RZDQD�]�NRSDO��=QDF]Q\� ZSá\Z� QD� MDNR�ü� SRZLHWU]D� PD� HPLVMD� ] �URGNyZ� WUDQVSRUWX� (PLVMD� NRPXQLNDF\MQD�VWZDU]D�]DJUR*HQLH�Z�SREOL*X�GUyJ�R�GX*\P�QDW
*HQLX�UXFKX�NRáRZHJR�L�PD�QLHNRU]\VWQ\�ZSá\Z�QD� XSUDZ\� SRORZH�� =DQLHF]\V]F]HQLD� NRPXQLNDF\MQH� �WOHQHN� L� GZXWOHQHN� Z
JOD�� WOHQNL� D]RWX��Z
JORZRGRU\��S\á\�]�PHWDODPL�FL
*NLPL��SRJDUV]DM� WH* MDNR�ü�SRZLHWU]D�DWPRVIHU\F]QHJR�RUD]�ZSá\ZDM� QD� Z]URVW� VW
*HQLD� R]RQX� Z� WURSRVIHU]H�� ,VWRWQH� ]QDF]HQLH� PD� UyZQLH* ]DS\OHQLH�SRZVWDM�FH�QD�VNXWHN��FLHUDQLD�VL
 RSRQ�L�QDZLHU]FKQL�GUyJ�
1RZD�XVWDZD�32� ZSURZDG]LáD�LVWRWQH�]PLDQ\�Z�G]LHG]LQLH�RFKURQ\�SRZLHWU]D��=JRGQLH�] QL� RFHQ\� MDNR�FL� SRZLHWU]D� GRNRQXMH� VL
 Z� VWUHIDFK�� NWyU\PL� V� DJORPHUDFMH� R� OLF]ELH�PLHV]ND�FyZ�SRZ\*HM�����W\V��RUD]�REV]DU\�SRZLDWX�QLH�ZFKRG]�FH�Z�VNáDG�DJORPHUDFML�:RMHZRGD� QD� SRWU]HE\� XVWDOHQLD� RGSRZLHGQLHJR� VSRVREX� RFHQ\� MDNR�FL� SRZLHWU]D�Z SRV]F]HJyOQ\FK�VWUHIDFK�GRNRQXMH�SU]\QDMPQLHM�FR�SL
ü� ODW�NODV\ILNDFML� �RGU
EQLH�SRG�N�WHP�SR]LRPX�ND*GHM�VXEVWDQFML���Z�NWyU\FK���SU]HNURF]RQH�V� SR]LRP\�GRSXV]F]DOQH�
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�� SR]LRP� VXEVWDQFML� QLH� SU]HNUDF]D� SR]LRPX� GRSXV]F]DOQHJR� L� MHVW� Z\*V]\� RG� JyUQHJR� SURJX�RV]DFRZDQLD���SR]LRP�VXEVWDQFML�QLH�SU]HNUDF]D�JyUQHJR�SURJX�RV]DFRZDQLD�L�MHVW�Z\*V]\�RG�GROQHJR�SURJX�RV]DFRZDQLD���SR]LRP�VXEVWDQFML�QLH�SU]HNUDF]D�GROQHJR�SURJX�RV]DFRZDQLD�*yUQ\� RUD]� GROQ\� SUyJ� RV]DFRZDQLD� R]QDF]D� SURFHQWRZ� F]
�ü� GRSXV]F]DOQHJR� SR]LRPX�VXEVWDQFML�Z�SRZLHWU]X��RNUH�ORQ� Z�RGU
EQ\FK�SU]HSLVDFK�:� ZRMHZyG]WZLH� �ZL
WRNU]\VNLP� �Z� RSDUFLX� R� Z\QLNL� EDGD� ]� ODW� ����±������ RSUDFRZDQR�ZVW
SQ� RFHQ
 MDNR�FL�SRZLHWU]D�L�NODV\ILNDFM
 VWUHI��]�XZ]JO
GQLHQLHP�QDVW
SXM�F\FK�NU\WHULyZ���RFKURQD�]GURZLD�OXG]L��62���12���S\á�]DZLHV]RQ\�30����3E��&2��EHQ]HQ�L�2�����RFKURQD�UR�OLQ��62���12[��2���3U]\�NODV\ILNDFML�VWUHI��Z\NRQDQHM�RGU
EQLH�SRG�N�WHP�SR]LRPX�ND*GHM�VXEVWDQFML�]DVWRVRZDQR�QDVW
SXM�FH�V\PEROH���NODVD�,�� SR]LRP�VXEVWDQFML�SU]HNUDF]D�JyUQ\�SUyJ�RV]DFRZDQLD��� NODVD� ,,� � SR]LRP� VXEVWDQFML� QLH� SU]HNUDF]D� JyUQHJR� SURJX� RV]DFRZDQLD� L� MHVW� Z\*V]\�RG GROQHJR�SURJX�RV]DFRZDQLD���NODVD�,,,E�� SR]LRP�VXEVWDQFML�QLH�SU]HNUDF]D�GROQHJR�SURJX�RV]DFRZDQLD�
:H�ZVW
SQHM�RFHQLH�MDNR�FL�SRZLHWU]D�NODV\ILNDFML�VWUHI\�� SRZLDW�NLHOHFNL�RFHQD�]H�Z]JO
GX�QD�RFKURQ
 ]GURZLD�62� � ,,��12� � ,,,E��30���� ,���3E�� ,,,E��&2�� ,,,E��EHQ]HQ�� ,,,E��2� � ,,,ERFHQD�]H�Z]JO
GX�QD�RFKURQ
 UR�OLQ�62� � ,,��12[ � ,,,E��2� ± ,�:� ����� URNX� GRNRQDQR� RFHQ\� SR]LRPX� VXEVWDQFML� Z� SRZLHWU]X� Z� SRV]F]HJyOQ\FK�VWUHIDFK�L VSRU]�G]RQR�LFK�NODV\ILNDFM
 GOD�ND*GHJR�URG]DMX�]DQLHF]\V]F]HQLD��1D�SRGVWDZLH�NODV�Z\QLNRZ\FK�RNUH�ORQR�MHGQ� NODV
 RJyOQ���GOD�ND*GHM�VWUHI\��]H�Z]JO
GX�QD�NU\WHULXP�RFKURQ\�]GURZLD�RUD]�MHGQ� NODV
 RJyOQ� ]H�Z]JO
GX�QD�RFKURQ
 UR�OLQ�NODVD�$�� SR]LRP�VXEVWDQFML�QLH�SU]HNUDF]D�ZDUWR�FL�GRSXV]F]DOQHM�NODVD� %� � SR]LRP� VW
*H� MHVW� SRZ\*HM� ZDUWR�FL� GRSXV]F]DOQHM�� DOH� QLH� SU]HNUDF]D� ZDUWR�FL�GRSXV]F]DOQHM�SRZL
NV]RQHM�R�PDUJLQHV�WROHUDQFML�NODVD� &� ± SR]LRP� VW
*H� MHVW� SRZ\*HM� ZDUWR�FL� GRSXV]F]DOQHM� SRZL
NV]RQHM� R� PDUJLQHV�WROHUDQFML�'OD�SRZLDWX�NLHOHFNLHJR�QD�SRGVWDZLH�NODV�Z\QLNRZ\FK�RNUH�ORQR�NODV
 RJyOQ��� Z�NU\WHULXP�RFKURQ\�]GURZLD� %�� Z�NU\WHULXP�RFKURQ\�UR�OLQ�� $�-HGQRF]H�QLH� GR� SU]HSURZDG]HQLD� GDOV]\FK� EDGD� Z� FHOX� SRWZLHUG]HQLD� SRWU]HE\� SRGM
FLD�G]LDáD� QD� U]HF]� SRSUDZ\� F]\VWR�FL� SRZLHWU]D�� SRSU]H]� RSUDFRZDQLH� SURJUDPX� RFKURQ\�SRZLHWU]D��ZVND]DQR�VWUHI
 ]�SRZLDWX�NLHOHFNLHJR�± JPLQ\�&K
FLQ\�L�6LWNyZND�1RZLQ\�3RZ\*V]H� Z\QLNDáR� ]� NODV\ILNDFML� GOD� S\áX� 30��� RNUH�ORQHM� MDNR� %�&� �EUDN� PR*OLZR�FL�MHGQR]QDF]QHJR�LFK�SU]\SLVDQLD�GR�VWUHI\�%�OXE�&�
*áyZQ\PL� ]DJUR*HQLDPL� L� SUREOHPDPL� Z� G]LHG]LQLH� RFKURQ\� SRZLHWU]D� GOD� SRZLDWX�NLHOHFNLHJR�V��� SRGZ\*V]RQH�ZDUWR�FL�S\áX�]DZLHV]RQHJR�30���� ILJXUXM�FD� QD� NUDMRZHM� OL�FLH� ]DNáDGyZ� QDMEDUG]LHM� XFL�*OLZ\FK� GOD� �URGRZLVND&HPHQWRZQLD�Ä1RZLQ\´�Z�6LWNyZFH�� Z\NRU]\VW\ZDQLH�Z
JOD��R�Uy*QHM� MDNR�FL� L� Uy*Q\P�VWRSQLX�]DVLDUF]HQLD��MDNR�JáyZQHJR�(UyGáD�HQHUJLL�� HPLVMD�]H��URGNyZ�WUDQVSRUWX�
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� QDSá\Z�]DQLHF]\V]F]H� SRZLHWU]D�]�V�VLHGQLFK�UHJLRQyZ�� HPLVMD�QLH]RUJDQL]RZDQD�]�NRSDO��� EUDN��ZLDGRPR�FL�PLHV]ND�FyZ�R�]DJUR*HQLX�SRZVWDM�F\P�SU]\�VSDODQLX�Z�GRPRZ\FK�SLHFDFK�PDWHULDáyZ�RGSDGRZ\FK��]ZáDV]F]D�RSDNRZD� ]�WZRU]\Z�V]WXF]Q\FK��
��� ']LDáDQLD�Z�FHOX�GRWU]\PDQLD�VWDQGDUGyZ�MDNR �FL�SRZLHWU]D�6WDQ�F]\VWR�FL�SRZLHWU]D�Z�SRZLHFLH�XOHJD�V\VWHPDW\F]QHM�SRSUDZLH�=DGRZDODM�FD� MHJR� MDNR�ü� MHVW� HIHNWHP� REQL*HQLD� HPLVML�� VSRZRGRZDQHM� ]PQLHMV]HQLHP�SURGXNFML�Z�]DNáDGDFK�SU]HP\VáRZ\FK�RUD]�UHDOL]DFML�V]HUHJX�PDá\FK��DOH�LVWRWQ\FK�Z RJyOQ\P�ELODQVLH�� G]LDáD��� 3U]\� ZVSDUFLX� ILQDQVRZ\P� ]H� �URGNyZ�:RMHZyG]NLHJR� )XQGXV]X� 2FKURQ\��URGRZLVND�L�*RVSRGDUNL�:RGQHM�Z�.LHOFDFK�RUD]�3RZLDWRZHJR�)XQGXV]X�2FKURQ\��URGRZLVND�L� *RVSRGDUNL� :RGQHM� ]UHDOL]RZDQR� ZLHOH SU]HGVL
Z]L
ü� GRW\F]�F\FK� Z\PLDQ\� NRWáyZ�Z
JORZR�NRNVRZ\FK� QD� ROHMRZR�JD]RZH� Z OLF]Q\FK� RELHNWDFK�� MDN�� V]NRá\�� R�URGNL� ]GURZLD��GRP\� SRPRF\� VSRáHF]QHM�� NRPXQDOQH� EXG\QNL� PLHV]NDOQH� L� LQQH� EXG\QNL� X*\WHF]QR�FL�SXEOLF]QHM�

3U]\M
W\P� Z� Ä3URJUDPLH� RFKURQ\� �URGRZLVND� GOD� ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR´�Z RFKURQLH�SRZLHWU]D�DWPRVIHU\F]QHJR�QDGU]
GQ\P�FHOHP�SROLW\NL�ZRMHZyG]NLHM�MHVW����GDOV]D�SRSUDZD�MDNR�FL�SRZLHWU]D�DWPRVIHU\F]QHJR���VSHáQLHQLH�Z\PDJD� XVWDZRGDZVWZD�XQLMQHJR�Z�W\P�]DNUHVLH�3RGVWDZRZ\P� ZDUXQNLHP� RVL�JQL
FLD� ]DPLHU]RQ\FK� FHOyZ� E
G]LH� SHáQH� ZGUR*HQLH�ZV]\VWNLFK� ]DSLVyZ� XVWDZ\� 32� RUD]� Z\GDQ\FK� GR� QLHM� DNWyZ� Z\NRQDZF]\FK�� 3U]HSLV\�WH VWDQRZL� ��*H�]DU]�G]DQLH�RFKURQ� SRZLHWU]D�E
G]LH�VL
 RGE\ZDü�Z�XNáDG]LH�VWUHIRZ\P�:� ZRMHZyG]WZLH� �ZL
WRNU]\VNLP�� QD� SRGVWDZLH� Z\QLNyZ� SRPLDUyZ� ]� ODW� ����±������SR GRNRQDQLX�ZVW
SQHM�RFHQ\�MDNR�FL�SRZLHWU]D�L NODV\ILNDFML�Z\]QDF]RQ\FK�VWUHI��]DSODQRZDQR�GRFHORZ\� V\VWHP� ELH*�F\FK� RFHQ� MDNR�FL� SRZLHWU]D� Z� SRV]F]HJyOQ\FK� VWUHIDFK��:� ���� URNX�Z\NRQDQR�RFHQ
 MDNR�FL�SRZLHWU]D�Z ND*GHM�]H�VWUHI�L�GRNRQDQR�LFK�NODV\ILNDFML��'OD�SRZLDWX�NLHOHFNLHJR�QD�SRGVWDZLH�NODV�Z\QLNRZ\FK�RNUH�ORQR�NODV
 RJyOQ��� Z�NU\WHULXP�RFKURQ\�]GURZLD��%�� SR]LRP�VW
*H� MHVW�SRZ\*HM�ZDUWR�FL�GRSXV]F]DOQHM��DOH�QLH�SU]HNUDF]D�ZDUWR�FL�GRSXV]F]DOQHM�SRZL
NV]RQHM�R�PDUJLQHV�WROHUDQFML�� Z�NU\WHULXP�RFKURQ\�UR�OLQ��$�� SR]LRP�VXEVWDQFML�QLH�SU]HNUDF]D�ZDUWR�FL�GRSXV]F]DOQHM�'R� SU]HSURZDG]HQLD� GDOV]\FK� EDGD� Z� FHOX� SRWZLHUG]HQLD� SRWU]HE\� SRGM
FLD� G]LDáD� QD� U]HF]�SRSUDZ\� F]\VWR�FL� SRZLHWU]D�� SRSU]H]� RSUDFRZDQLH� SURJUDPX� RFKURQ\� SRZLHWU]D�� ZVND]DQR�VWUHI
 ]�SRZLDWX�NLHOHFNLHJR�± JPLQ\�&K
FLQ\�L�6LWNyZND�1RZLQ\
'OD� SRZLDWX� NLHOHFNLHJR� QDMSLOQLHMV]\PL� G]LDáDQLDPL� � Z� FHOX� GRWU]\PDQLD�VWDQGDUGyZ�MDNR�FL�SRZLHWU]D��NWyUH�QDOH*\�Z\NRQDü�Z ODWDFK�����±�����E
G]LH�� RVWDWHF]QH�ZGUR*HQLH�Z�*\FLH�]DSLVyZ�XVWDZ\�32� RUD]�DNWyZ�Z\NRQDZF]\FK�� LQVWDORZDQLH� QRZ\FK� L� PRGHUQL]DFMD� LVWQLHM�F\FK� XU]�G]H� VáX*�F\FK� UHGXNFML�]DQLHF]\V]F]H� SRZLHWU]D�� JD]\ILNDFMD�L�ZSURZDG]HQLH�QRZRF]HVQ\FK�V\VWHPyZ�RJU]HZDQLD�� V\VWHPDW\F]QH� ZSURZDG]DQLH� QRZRF]HVQ\FK� L� SU]\MD]Q\FK� �URGRZLVNX� WHFKQRORJLL��] XZ]JO
GQLHQLHP�ELRSDOLZ�RUD]�PRGHUQL]DFMD�XNáDGyZ�WHFKQRORJLF]Q\FK�� WHUPRUHQRZDFMD�EXG\QNyZ�� SROHSV]HQLH�VWDQX�WHFKQLF]QHJR�SRMD]GyZ�� WZRU]HQLH� ZDUXQNyZ� GOD� ]ZL
NV]HQLD� XG]LDáX� Z� SU]HZR]DFK� SDVD*HUVNLFK� WUDQVSRUWX�SXEOLF]QHJR�� ]ZL
NV]HQLH�OHVLVWR�FL�QD�WHUHQLH�SRZLDWX�
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=DGDQLDPL��NWyUH�QDOH*\�Z\NRQDü�Z�SHUVSHNW\ZLH�GR������URNX�V��� OLNZLGDFMD�LVWQLHM�F\FK�(UyGHá�QLVNLHM�HPLVML��V]F]HJyOQLH�Z�PLHMVFRZR�FLDFK Z�REV]DUDFK�SUDZQLH�FKURQLRQ\FK�SU]HZLG]LDQ\FK�GR�UR]ZRMX�WXU\VW\NL�� NRQW\QXDFMD� ]DPLDQ\� V\VWHPX� RJU]HZDQLD� Z
JORZHJR� QD� RJU]HZDQLH� ÄSU]\MD]QH��URGRZLVNX´�]H�V]F]HJyOQ\P�XZ]JO
GQLHQLHP�SDOLZ�DOWHUQDW\ZQ\FK�� ]DPLDQD� Z\HNVSORDWRZDQ\FK�� QLHHIHNW\ZQ\FK� NRWáyZ Z
JORZ\FK� QD� NRWá\�HQHUJRRV]F]
GQH�L�QLVNRHPLV\MQH�� UR]EXGRZD�VLHFL�JD]RZHM�L�SU]\á�F]DQLH�GR�QLHM�QRZ\FK�RGELRUFyZ�� ]ZL
NV]HQLH�SURGXNFML�HQHUJLL�]�RGQDZLDOQ\FK�]DVREyZ�HQHUJHW\F]Q\FK�� SRSUDZD�VWDQX�QDZLHU]FKQL�GUyJ�� Z\SURZDG]HQLH� UXFKX� WUDQ]\WRZHJR� SR]D PLDVWD�� SRSU]H]� EXGRZ
 REZRGQLF� GOD PLDVW�R QDMZL
NV]\P�QDW
*HQLX�WHJR�UXFKX�� Z]URVW�SR]LRPX��ZLDGRPR�FL�HNRORJLF]QHM�VSRáHF]H�VWZD�Z�WHM�G]LHG]LQLH�
1DMZL
NV]H� HIHNW\� Z� ]DNUHVLH� RFKURQ\� SRZLHWU]D� PR*QD� RVL�JQ�ü� XNLHUXQNRZXM�F�G]LDáDQLD�SURHNRORJLF]QH�QD���JRVSRGDUN
 FLHSOQ� SRSU]H]�PRGHUQL]DFM
 L�UR]EXGRZ
 ORNDOQ\FK�NRWáRZQL��OLNZLGDFM
 QLVNLHM�HPLVML�L�WHUPRUHQRZDFM
 EXG\QNyZ�RUD]�JD]\ILNDFM
 L�]PLDQ
 V\VWHPyZ�RJU]HZDQLD�Z
JORZHJR�QD�ÄSU]\MD]QH��URGRZLVNX´�]H�V]F]HJyOQ\P�XZ]JO
GQLHQLHP�SDOLZ�DOWHUQDW\ZQ\FK���SU]HP\Vá�� UHGXNFMD�HPLVML��LQVWDODFMH�GR�UHGXNFML�]DQLHF]\V]F]H��� V\VWHP� WUDQVSRUWRZ\� � RJUDQLF]HQLH� HPLVML� ]H� (UyGHá� WUDQVSRUWRZ\FK�� LQZHVW\FMH� Z� FHOX�SRSUDZ\�VWDQX�QDZLHU]FKQL�GUyJ���HGXNDFM
 HNRORJLF]Q� � SURPRZDQLH�ZáD�FLZ\FK�]DFKRZD� VSRáHF]H�VWZD�:V]HONLH� G]LDáDQLD� SRGHMPRZDQH� Z� ]DNUHVLH� RFKURQ\� SRZLHWU]D� SRZLQQ\� E\ü�Z SLHUZV]\P� U]
G]LH� UHDOL]RZDQH� Z� PLHMVFRZR�FLDFK� ]ORNDOL]RZDQ\FK� Z� REV]DUDFK� SUDZQLH�FKURQLRQ\FK� L� LFK� VWUHIDFK� RFKURQ\�� QD� REV]DUDFK� SU]HZLG]LDQ\FK� GR� LQWHQV\ZQHJR� UR]ZRMX�WXU\VW\NL� RUD]� QD REV]DUDFK� VWUHI� R� SU]HNURF]RQ\FK� SR]LRPDFK� GRSXV]F]DOQ\FK� VW
*H� S\áX�]DZLHV]RQHJR�

����� 2JUDQLF]HQLH�HPLVML�]�SURFHVyZ�SU]HP\VáRZ\FK�L�HQHUJHW\NL
2EQL*HQLH� DNW\ZQR�FL� ZLHOX� G]LHG]LQ� JRVSRGDUNL� HPLWXM�F\FK� ]DQLHF]\V]F]HQLD�GR DWPRVIHU\�RUD]�LQWHQV\ZQH�LQZHVW\FMH�Z�RFKURQ
 SRZLHWU]D�VSRZRGRZDá\�Z�FL�JX�RVWDWQLFK�ODW� ]QDF]QH� RJUDQLF]HQLD� HPLVML� ]DQLHF]\V]F]H� GR� DWPRVIHU\�� :� GDOV]\P� FL�JX� QDOH*\�NRQW\QXRZDü� G]LDáDQLD� ]ZL�]DQH� ]� UHGXNFM� HPLVML� ]DQLHF]\V]F]H� Z� FHOX� GRWU]\PDQLD�]DRVWU]RQ\FK� QRUP 8(�ZSURZDG]RQ\FK� GR� SROVNLFK� SU]HSLVyZ� RUD]� GRWU]\PDQLD� ]RERZL�]D�PL
G]\QDURGRZ\FK��]DZDUW\FK�Z�SRUR]XPLHQLDFK�L�NRQZHQFMDFK�PL
G]\QDURGRZ\FK�5HVWUXNWXU\]DFMD� SU]HP\VáX�� ]PLDQ\� WHFKQRORJLF]QH� RUD]� UHDOL]DFMD� LQZHVW\FML�SURHNRORJLF]Q\FK� E
G� JáyZQ\PL� G]LDáDQLDPL� ]PLHU]DM�F\PL� GR� GDOV]HM� UHGXNFML� HPLVML�]DQLHF]\V]F]H� GR�SRZLHWU]D��2JUDQLF]HQLH�HPLVML�]�SURFHVyZ�WHFKQRORJLF]Q\FK�RVL�JDQH�SRZLQQR�E\ü�P�LQ��SRSU]H]��� V\VWHPDW\F]QH� ZSURZDG]DQLH� QRZRF]HVQ\FK�� SU]\MD]Q\FK� GOD� �URGRZLVND� WHFKQRORJLL��Z W\P�]�]DVWRVRZDQLHP�Z�ELRSDOLZ�� PRGHUQL]DFMH� SURFHVyZ� WHFKQRORJLF]Q\FK� �]PQLHMV]HQLH� HQHUJRFKáRQQR�FL� SURGXNFML��RUD]�LFK�KHUPHW\]DFM
�� UDFMRQDOQ� JRVSRGDUND� HQHUJL� L� FLHSáHP� RUD]� ]PLDQD� QR�QLNyZ� HQHUJLL� QD� EDUG]LHM�HNRORJLF]QH�'OD� RVL�JQL
FLD� GDOV]\FK� HIHNWyZ�� Z� ]DNUHVLH� REQL*HQLD� HPLVML� ]DQLHF]\V]F]H� ]H� (UyGHá�SU]HP\VáRZ\FK�� NRQLHF]QD� E
G]LH� Z� SLHUZV]\P� U]
G]LH� ]PLDQD� WHFKQRORJLL�� Z� W\P�
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ZSURZDG]HQLH� WHFKQLN� ÄF]\VWHM� SURGXNFML´�� &RUD]� V]HU]HM� SRZLQQD� E\ü� ZGUD*DQD� ]DVDGD�VWRVRZDQLD�QDMOHSV]\FK��GRVW
SQ\FK��URGNyZ�WHFKQLF]Q\FK��%$7��']LDáDQLD� ]PLHU]DM�FH� GR� UHGXNFML� HPLVML� SU]HP\VáRZHM� SRZLQQ\� E\ü� Z� SLHUZV]\P� U]
G]LH�XNLHUXQNRZDQH� QD� ]DNáDG\� ]QDMGXM�FH� VL
 QD� NUDMRZHM� L� ZRMHZyG]NLHM� OL�FLH� ]DNáDGyZ�QDMEDUG]LHM�XFL�*OLZ\FK�GOD��URGRZLVND�5yZQROHJOH� ]� SU]HGVL
Z]L
FLDPL� QDNLHURZDQ\PL� QD� (UyGáD� HPLVML� QDOH*\� SRGM�ü� G]LDáDQLD�]ZL�]DQH� ]� LQVWDORZDQLHP� QRZRF]HVQ\FK� Z\VRNRVSUDZQ\FK� XU]�G]H� UHGXNXM�F\FK� LOR�ü�]DQLHF]\V]F]H� HPLWRZDQ\FK� GR� DWPRVIHU\� �XU]�G]HQLD� RGS\ODM�FH�� RGVLDUF]DM�FH� VSDOLQ\��UHGXNXM�FH� WOHQNL� D]RWX� L� LQ���� .RQLHF]QD� MHVW� UyZQLH* PRGHUQL]DFMD� REHFQLH� IXQNFMRQXM�F\FK�LQVWDODFML��PDM�F� QD�FHOX�SRSUDZ
 LFK�VSUDZQR�FL�
����� 2JUDQLF]HQLH�]DQLHF]\V]F]H� SRZLHWU]D�VSRZRGRZDQ\FK��URGNDPL�WUDQVSRUWX�.RPXQLNDFMD� GURJRZD� VWDQRZL� UyZQLH* LVWRWQH� (UyGáR� ]DQLHF]\V]F]H� SRZLHWU]D�DWPRVIHU\F]QHJR�� :DJD� WHJR� SUREOHPX� QDGDO� E
G]LH� URVáD� ]H� Z]JO
GX� QD� SU]HZLG\ZDQ\�VNRNRZ\� Z]URVW� OLF]E\� VDPRFKRGyZ�� 1DMEDUG]LHM� ]DJUR*RQH� SRG� W\P� Z]JO
GHP� V� R�URGNL�PLHMVNLH� RUD]� PLHMVFRZR�FL� XV\WXRZDQH� Z� SREOL*X� WUDV� NRPXQLNDF\MQ\FK� R� QDMZL
NV]\P�QDW
*HQLX� UXFKX� SRMD]GyZ�� 3ROLW\ND� WUDQVSRUWRZD� PXVL� E\ü� ZL
F� QDNLHURZDQD� QD� VWZRU]HQLH�UR]ZL�]D� PQLHM�XFL�*OLZ\FK�GOD�PLHV]ND�FyZ�L��URGRZLVND�QDWXUDOQHJR��5HGXNFMD� ]DQLHF]\V]F]H� HPLWRZDQ\FK� GR� �URGRZLVND� QDVW�SL� Z� Z\QLNX�� SRSUDZ\� VWDQX�QDZLHU]FKQL GUyJ�L�XOLF��VNLHURZDQLD�UXFKX�WUDQ]\WRZHJR�SR]D�FHQWUD�PLDVW�&KPLHOQLN�L�&K
FLQ\��EXGRZD�REZRGQLF��RUD]�EXGRZ\�V\VWHPX�SDUNLQJyZ��5yZQLH�LVWRWQH�MHVW�SROHSV]HQLH�VWDQX�WHFKQLF]QHJR�SRMD]GyZ��1DOH*\�HJ]HNZRZDü�QRUP\�HPLVML�VSDOLQ� SU]H]� SRMD]G\� RUD]� VWRSQLRZR� HOLPLQRZDü� ]� UXFKX� VDPRFKRG\� QLH� SRVLDGDM�FH�NDWDOL]DWRUyZ�RUD]�QLHVSUDZQH�WHFKQLF]QLH�:D*Q� URO
 E
G]LH�RGJU\ZDáD�NRPXQLNDFMD�VWUHIRZD��$XWREXV\�RG]QDF]DM� VL
 ERZLHP�]QDF]QLH�QL*V]\P� ]X*\FLHP� SDOLZD� Z� SU]HOLF]HQLX� QD� SDVD*HURNLORPHWU�� FR� ZL�*H� VL
 ]� PQLHMV]\P�]DQLHF]\V]F]HQLHP�SRZLHWU]D�:VND]DQH�E
G]LH�RJUDQLF]HQLH� UXFKX�VDPRFKRGRZHJR�Z�FHQWUDFK�PLDVW� L�ZL
NV]\FK�R�URGNyZ�JPLQQ\FK�� SRSU]H]�� NV]WDáWRZDQLH� UXFKX� XOLF]QHJR� ² Z\]QDF]DQLH� VWUHI� GRVW
SQR�FL� GOD�VDPRFKRGyZ��XVWDOHQLH�SULRU\WHWyZ�GOD�NRPXQLNDFML�]ELRURZHM��EXGRZ
 SDUNLQJyZ�SU]\�ZORWDFK�GUyJ� GR�PLDVW� RUD]� VWRVRZDQLH� RGSRZLHGQLHM� SROLW\NL� FHQRZHM�Z� ]DNUHVLH� RSáDW� SDUNLQJRZ\FK�L RSáDW�]D�NRU]\VWDQLH�]�NRPXQLNDFML�]ELRURZHM�:D*Q\P� ]DJDGQLHQLHP� E
G]LH� SU]\JRWRZDQLH� ZDUXQNyZ� GOD� UR]ZRMX� UXFKX� URZHURZHJR� ±Z\W\F]HQLH� �FLH*HN� URZHURZ\FK�� V]F]HJyOQLH�Z�PLHMVFRZR�FLDFK� WXU\VW\F]Q\FK�RUD]�REV]DUDFK�SUDZQLH�FKURQLRQ\FK�SU]HZLG]LDQ\FK�GR�UR]ZRMX�WXU\VW\NL�
����� 2JUDQLF]HQLH�HPLVML�]�ORNDOQ\FK�NRWáRZQL�L�LQG\ZLGXDOQ\FK�SDOHQLVN�GRPRZ\FK�

6HNWRU� NRPXQDOQ\�� RJU]HZDQ\� ]� ORNDOQ\FK� SU]HVWDU]Dá\FK� NRWáRZQL�� FKDUDNWHU\]XMH� VL
GRGDWNRZR� GX*\PL� VWUDWDPL� FLHSáD� ]� XZDJL� QD� EUDN� RGSRZLHGQLHM� L]RODFML� �FLDQ� L� VWURSyZ�EXG\QNyZ�RUD]�VWRVRZDQLD�RNLHQ�R�Z\VRNLP�ZVSyáF]\QQLNX�SU]HQLNDQLD�FLHSáD��=PQLHMV]HQLH� VWUDW� FLHSáD� PR*OLZH� MHVW� SRSU]H]� ]DVWRVRZDQLH� RGSRZLHGQLFK� PDWHULDáyZ�WHUPRL]RODF\MQ\FK� �GRFLHSOHQLH� EXG\QNyZ� RUD]� Z\PLDQ
 FLHSáRFL�JyZ� UR]SURZDG]DM�F\FK�HQHUJL
 QD�QRZRF]HVQH�R�ZL
NV]HM�WUZDáR�FL�L�VNXWHF]QLHMV]HM�L]RODFML�FLHSOQHM�:�RVWDWQLFK�ODWDFK�VWUXNWXUD�]X*\FLD�SDOLZ�XOHJD�VWRSQLRZR�NRU]\VWQ\P�]PLDQRP��=PQLHMV]D�VL
Z\NRU]\VWDQLH� Z
JOD� QD� U]HF]� LQQ\FK�� EDUG]LHM� SU]\MD]Q\FK �URGRZLVNX� SDOLZ�� QS�� ROHMX�RSDáRZHJR� L� JD]X� ]LHPQHJR�� 7HQGHQFMH� WH� QDOH*\� NRQW\QXRZDü� SRSU]H]� V\VWHPDW\F]Q�OLNZLGDFM
 NRWáRZQL�Z\SRVD*RQ\FK�Z�VWDUH�Z\HNVSORDWRZDQH�NRWá\�RSDODQH�Z
JOHP��0XV]� RQH�E\ü� Z\PLHQLDQH� QD� NRWá\� QRZRF]HVQH�� Z\VRNRVSUDZQH�� SRVLDGDM�FH� DWHVW�� SU]\MD]QH� GOD��URGRZLVND�� :� JRVSRGDUVWZDFK� GRPRZ\FK� QDOH*\� ]DVW
SRZDü� Z
JLHO� LQQ\PL� EDUG]LHM�
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HNRORJLF]Q\PL� QR�QLNDPL� FLHSáD� �JD]�� ROHM� L� ELRSDOLZD��� .RQLHF]Q\� MHVW� GDOV]\� UR]ZyM� VLHFL�JD]RZQLF]HM� L� SRGá�F]DQLH� GR� QLHM� QRZ\FK� X*\WNRZQLNyZ�� 8SRZV]HFKQLDQLH� HNRORJLF]Q\FK�QR�QLNyZ� FLHSáD� MHVW� MHGQDN� XWUXGQLRQH� ]H� Z]JO
GX� QD� QLHNRU]\VWQH� UHODFMH� FHQRZH� W\FK�QR�QLNyZ��Z�VWRVXQNX�GR�Z
JOD�
��� $OWHUQDW\ZQH�(UyGáD�HQHUJLL�:\NRU]\VWDQLH� HQHUJLL� VWDQRZL� MHGQ� ]� SRGVWDZRZ\FK� SU]HVáDQHN� UR]ZRMX�JRVSRGDUF]HJR�� VSRáHF]QHJR� L� SRSUDZ\� MDNR�FL� *\FLD�� =DSRWU]HERZDQLH� QD� HQHUJL
 QLHXVWDQQLH�UR�QLH��D SUREOHP�]DVSRNDMDQLD�SRWU]HE�HQHUJHW\F]Q\FK�MHVW�VWDOH�DNWXDOQ\��2EHFQLH� SRWU]HE\� WH� V� SRNU\ZDQH� G]L
NL� SDOLZRP�NRSDOQ\P�� 3DOLZD� WDNLH� MDN�Z
JLHO��URSD�QDIWRZD�F]\�JD]�]LHPQ\�SRNU\ZDM� �����ZLDWRZHJR�]DSRWU]HERZDQLD�QD�HQHUJL
�6]DFRZDQH� ]DVRE\� W\FK�SDOLZ��SU]\�REHFQ\FK� WUHQGDFK�Z\GRE\FLD�Z\VWDUF]� QD�RNRáR����� ODW��'ODWHJR� Z� RVWDWQLP� GZXG]LHVWROHFLX� �SR� NU\]\VLH� QDIWRZ\P� ODW� VLHGHPG]LHVL�W\FK��]LQWHQV\ILNRZDQR�QD��ZLHFLH�EDGDQLD�QDG�Z\NRU]\VWDQLHP�RGQDZLDOQ\FK�(UyGHá�HQHUJLL��2=(��1DMZL
NV]\P� RGELRUF� HQHUJLL� �2=(�� PR*H� E\ü� UROQLFWZR�� D� WDN*H� PLHV]NDOQLFWZR�L NRPXQLNDFMD�:� UDPDFK� 3URWRNRáX� ]� .LRWR� ]� ����� URNX� NUDMH� JUXS\� 2(&'� RUD]� NUDMH� (XURS\�:VFKRGQLHM�]RERZL�]Dá\�VL
 GR�]PQLHMV]HQLD�HPLVML�JD]yZ�V]NRGOLZ\FK��UHGQLR�R�����2]QDF]D�WR��*H�GR�URNX������SDOLZD�RGQDZLDOQH�VWDQRZLü�E
G� ����X*\WNRZDQ\FK�QD��ZLHFLH�SDOLZ�FR�VWDQRZLü�E
G]LH�FD������ELODQVX�HQHUJHW\F]QHJR��:]URVW� Z\NRU]\VWDQLD� HQHUJLL� ]H� (UyGHá� RGQDZLDOQ\FK� PR*H� Z� ]QDF]Q\P� VWRSQLX�SU]\F]\QLü� VL
 GR� SRSUDZ\� MDNR�FL� SRZLHWU]D� DWPRVIHU\F]QHJR� RUD]� RJUDQLF]HQLD� ]X*\FLD�NUDMRZ\FK� ]DVREyZ� VXURZFyZ� HQHUJHW\F]Q\FK�� 5R]ZyM� WHM� HQHUJHW\NL� VWZRU]\� V]DQVH�V]F]HJyOQLH�GOD� VSRáHF]QR�FL� ORNDOQ\FK� �QRZH�PLHMVFD�SUDF\� L� QLH]DOH*QR�ü� HQHUJHW\F]QD��RUD]�PR*H�SU]\VSLHV]\ü�SURHNRORJLF]Q� PRGHUQL]DFM
 VHNWRUD�HQHUJHW\F]QHJR�2EHFQLH� JáyZQ\P� (UyGáHP� HQHUJLL� RGQDZLDOQHM Z� 3ROVFH� MHVW� ELRPDVD� L� HQHUJLD� ZRGQD��1DWRPLDVW�HQHUJLD�JHRWHUPDOQD��ZLDWUX�L�SURPLHQLRZDQLD�VáRQHF]QHJR�PDM� PQLHMV]H�]QDF]HQLH��6]DFXMH� VL
�� *H� SURGXNFMD� HQHUJLL� ]H� (UyGHá� RGQDZLDOQ\FK� Z� ELODQVLH� HQHUJHW\F]Q\P� 3ROVNL�Z\QRVL�RN��������8(�² ������Ä6WUDWHJLD� UR]ZRMX� HQHUJHW\NL� RGQDZLDOQHM´� ]DNáDGD�� *H� GR� ����� URNX� XG]LDá� WHQ� Z]UR�QLH�GR ������=ZL
NV]HQLH�XG]LDáX�HQHUJHW\NL�RGQDZLDOQHM�QDSRWND�MHGQDN�QD�V]HUHJ�EDULHU��MDNLPL�V�Z\VRNLH� QDNáDG\� LQZHVW\F\MQH�� QLHZ\VWDUF]DM�FH� PHFKDQL]P\� ILQDQVRZH� DGUHVRZDQH�EH]SR�UHGQLR� GR� Z\WZyUFyZ� HQHUJLL� RGQDZLDOQHM� RUD]� ZLHOROHWQLD� WUDG\FMD� VWRVRZDQLD� Z
JOD�MDNR�JáyZQHJR�SDOLZD�HQHUJHW\F]QHJR�2VL�JQL
FLH� ]DáR*RQHJR� FHOX� E
G]LH� Z\PDJDáR� ZSURZDG]HQLD� V]HUHJX� PHFKDQL]PyZ�L UR]ZL�]D� SR]ZDODM�F\FK� ]ZL
NV]\ü� ]DLQWHUHVRZDQLH� Z\NRU]\VWDQLHP� HQHUJLL� ]H� (UyGHá�RGQDZLDOQ\FK��:\PDJD� WR� SRGM
FLD� RGSRZLHGQLFK� G]LDáD� RUJDQL]DF\MQ\FK�� LQVW\WXFMRQDOQ\FK��SUDZQ\FK� L� ILQDQVRZ\FK�� 1DOH*\� WDN*H� RSUDFRZDü� SURJUDP\� UR]ZRMX� HQHUJHW\NL� RGQDZLDOQHM�QD V]F]HEOX�UHJLRQDOQ\P�3RZLDW�NLHOHFNL�QLH�SRVLDGD�RGSRZLHGQLFK�ZDUXQNyZ�QDWXUDOQ\FK�GOD�UR]ZRMX�HQHUJHW\NL�JHRWHUPDOQHM� L� ZLDWURZHM�� 3HZQH� WUDG\FMH� PD� QDWRPLDVW� HQHUJHW\ND� ZRGQD�� :� SRZLHFLH�NLHOHFNLP�Z\GDQR���SR]ZROH� ZRGQRSUDZQ\FK�QD�SREyU�ZRG\�GOD�SRWU]HE�PDá\FK�HOHNWURZQL�ZRGQ\FK�� REHFQLH� IXQNFMRQXMH� �� 0(:�� (OHNWURZQLD� QD� ]DSRU]H� Z� %RUNRZLH� E
G]LH�IXQNFMRQRZDü� SR� RGEXGRZLH� ]ELRUQLND� ZRGQHJR�� 1DMOHSV]\P�� GRW\FKF]DV� MHV]F]H�QLHZ\NRU]\VWDQ\P�� PLHMVFHP� ORNDOL]DFML� PDáHM� HOHNWURZQL� ZRGQHM� MHVW� ]DSRUD� QD� ]ELRUQLNX�&KD�F]D�1DMZL
NV]H� V]DQVH� UR]ZRMX� SRVLDGD� REHFQLH� HQHUJHW\F]QH� Z\NRU]\VW\ZDQLH� ELRPDV\��GUHZQR�]�V]\ENR�URVQ�F\FK�GU]HZ�L�NU]HZyZ��VáRP\�]Ey* L�U]HSDNX��
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$NWXDOQLH� Z� SRZLHFLH� QLH� IXQNFMRQXM� MHV]F]H� ]DNáDG\� SURGXNFML� SDOLZD�ZWyUQHJR� ]� ELRPDV\��'RFHORZR�SODQXMH� VL
 Z\NRU]\VWDQLH�GR� WHJR�FHOX�V]\ENRURVQ�F\FK�JDWXQNyZ�ZLHU]E\� L PDOZ\�SHQV\OZD�VNLHM�� ,VWQLHMH� V]DQVD� QD� ]QDF]Q\� SRS\W� WHJR� URG]DM� SDOLZD� ]� XZDJL� QD� SURZDG]RQH�SUyE\�QDG�Z\NRU]\VWDQLHP�ELRPDV\�GR�SURGXNFML�HQHUJLL�Z�(OHNWURFLHSáRZQL�.LHOFH�3RZLDWRZ\� =DNáDG� 8VáXJ� 6WDURVWZD� 3RZLDWRZHJR� UHDOL]XMH� SURJUDP� RSHUDF\MQ\� ]ZL�]DQ\�] SURPRFM� ELRSDOLZ�� 3RZVWDáR� &HQWUXP� 3URPRFML� 3DOLZ� 2GQDZLDOQ\FK� GOD� SRWU]HE�� NWyUHJR�]DJRVSRGDURZ\ZDQH� V� WHUHQ\� Z� 3RG]DPF]X� &K
FL�VNLP�� E
G�FH� QD� PDM�WNX� 6WDURVWZD�3RZLDWRZHJR�� 1D� SRZLHU]FKQL� �� KD� ]DáR*RQR� PDWHF]QLN ZLHU]E\� HQHUJHW\F]QHM� � DNFMD�UR]SRF]
WD� ����� U�� 'RFHORZR� QD� WHUHQDFK� X*\WNyZ� L� QLHX*\WNyZ� PDM�WNX� SRZLDWRZHJR��]ORNDOL]RZDQ\FK�Z]GáX* U]HNL�1LG\�Z JPLQLH�&K
FLQ\��ZLHU]E� REVDG]RQ\�E
G]LH�REV]DU�RNRáR���� KD��=DJRVSRGDURZ\ZDQ\� MHVW� UyZQLH* EXG\QHN��Z�NWyU\P�SRZVWDQLH�P�LQ�� VDOD�Z\VWDZRZD�JG]LH� SUH]HQWRZDQH� E
G� XU]�G]HQLD� GR� SURGXNFML� L� SU]HWZyUVWZD� ELRPDV\� RUD]� VFKHPDW\�LQVWDODFML�JU]HZF]\FK�GOD�SRWU]HE�JRVSRGDUVWZ�LQG\ZLGXDOQ\FK�L�]DNáDGyZ�NRPXQDOQ\FK��3URSDJRZDQLH� SURGXNFML� L�Z\NRU]\VWDQLD�ELRPDV\�GOD�SRWU]HE� HQHUJHW\F]Q\FK�SURZDG]RQH� MHVW�SR�SU]H]�V]NROHQLD��SRND]\�L�SURPRFMH��3URZDG]�F�G]LDáDOQR�ü�Z�]DNUHVLH�HGXNDFML�HNRORJLF]QHM�SRZLDWRZH� &HQWUXP� 3URPRFML� 3DOLZ� 2GQDZLDOQ\� �FL�OH� ZVSyáSUDFXMH� ]H� �ZL
WRNU]\VNLP�&HQWUXP�,QQRZDFML�L�7UDQVIHUX�7HFKQRORJLL Z�.LHOFDFK�3URGXNFMD� HNR�SDOLZ� MHVW� RJURPQ� V]DQV� GOD� WHUHQyZ� ZLHMVNLFK� L� Z� ELODQVLH� NRV]WyZ�L NRU]\�FL� MHVW� RSáDFDOQD�Z� FDá\P� V\VWHPLH� JRVSRGDUF]\P��3RZLDW� NLHOHFNL� SRVLDGD� V]F]HJyOQH�SRZRG\� GR� UR]ZRMX� WHJR� NLHUXQNX� JRVSRGDUF]HJR�� SRQLHZD* G\VSRQXMH� QLHZ\NRU]\VWDQ\P�SRWHQFMDáHP� SURGXNF\MQ\P� R FKDUDNWHU]H� PDWHULDOQ\P� L� LQWHOHNWXDOQ\P� SU]\� MHGQRF]H�QLH�RJURPQ\P�XNU\W\P�EH]URERFLX��6]DQVH�PDM� WHUHQ\� R� SU]HZDG]H� JOHE� VáDEV]\FK�� NWyUH�PRJ� SURGXNRZDü� VXURZLHF� GR�ELRHWDQROX��MDN�L�UHMRQ\�JOHE�OHSV]\FK�PRJ�FH�UR]ZLQ�ü�SURGXNFM
 U]HSDNX��%DUG]R�ZD*Q\P�MHVW�F]\QQLN� GHNODUDFML� ]DLQWHUHVRZDQHJR� EL]QHVX� Z� V]\ENLP� XUXFKRPLHQLX� SURGXNFML� ROHMX�U]HSDNRZHJR�QD�FHOH�SU]HP\VáRZH��:�ZRMHZyG]WZLH��ZL
WRNU]\VNLP�NV]WDáWXM� VL
 ZDUXQNL�QD�PR*OLZR�ü� SU]HWZyUVWZD� ND*GHM� LOR�FL�Z\SURGXNRZDQHJR� U]HSDNX� D LVWQLHM� ZDUXQNL�SURGXNFML�QD� SR]LRPLH� ��� W\V�� KD�� 3RGHMPRZDQH� V� MX* G]LDáDQLD�Z� ]DNUHVLH� NRQWUDNWDFML� U]HSDNX� D*HE\�X]\VNDü� Z� SU]\V]áR�FL� MDN� QDMZL
NV]\� OLPLW� SURGXNF\MQ\�� :� VSRWNDQLDFK� SR�ZL
FRQ\FK�NRQWUDNWDFML� ]Ey* L� ]LHPQLDNyZ� XG]LDá� E
G]LH� EUDáD� ILUPD� Ä5$),7´� ]DLQWHUHVRZDQD� SURGXNFM�ELRSDOLZ�� .RQWUDNWDFMH� U]HSDNX� ILUPD� WD� RSLHUD� UyZQLH* R� ZVSyáG]LDáDQLH� ]� &HQWUDO� 1DVLHQ�.LHOFH��3==�.LHOFH�L�:2'5�0RGOLV]HZLFH��,VWRWQD� MHVW� UyZQLH* PR*OLZR�ü� Z\NRU]\VWDQLD� VSLU\WXVX� MDNR� GRGDWNX� GR� EHQ]\Q� RUD]�Z\NRU]\VWDQLH�ROHMX�U]HSDNRZHJR�GR�SURGXNFML�VXEVW\WXWX�ROHMX�QDS
GRZHJR�3RGM
WR�ZVW
SQH�UR]PRZ\�]�SRGPLRWDPL�JRVSRGDUF]\PL�]DLQWHUHVRZDQ\PL�SURGXNFM� DONRKROX�QD� FHOH� SDOLZRZH�� :� ZRMHZyG]WZLH� LVWQLHMH� �� JRU]HOQL�� ]� NWyU\FK� *DGQD� QLH SURGXNXMH��'RW\FKF]DVRZ\�VWDQ�G]LDáD� ZVND]XMH�QD�PR*OLZR�ü�]DJRVSRGDURZDQLD�SURGXNFML�SU]\QDMPQLHM�]���JRU]HOQL�3UDNW\F]QLH� QLH� LVWQLHMH� WHFKQRORJLF]Q\� SUREOHP� PDNV\PDOL]DFML� SURGXNFML� XSUDZ�UROQ\FK��]DJRVSRGDURZDQLD�RGáRJRZDQHM�]LHPL�UROQLF]HM�L�WZRU]HQLD�QRZ\FK�PLHMVF�SUDF\��JG\*ZV]\VWNLH� QDGZ\*NL� XSUDZ� UROQ\FK� PR*QD� Z� VSRVyE� SURVW\�� HIHNW\ZQ\� L� HNRQRPLF]Q\�SU]HWZRU]\ü� QD� F]\VW� HQHUJL
 SRG� ND*G� SRVWDFL��� D� V]F]HJyOQLH� QD� SDOLZD� Sá\QQH�L HOHNWU\F]QR�ü�
.RU]\�FL�Z\QLNDM�FH�]�ZGUD*DQLD�SURGXNFML�ELRSDOLZ�D� DVSHNW\� VSRáHF]QH ± VNXWHF]QD� ZDOND� ]� EH]URERFLHP� SRSU]H]� SRZVWDZDQLH� VHWHN� QRZ\FK�PLHMVF� SUDF\� SU]\� VNXSLH�� SURGXNFML� L� G\VWU\EXFML� ELRSDOLZ� Z� Uy*Q\FK� VHNWRUDFK�SRPRFQLF]\FK�� WM�� XVáXJL� L� WUDQVSRUW��:\NRU]\VWDQLH�SRWHQFMDáX�SURGXNF\MQHJR�JRVSRGDUVWZ�UROQ\FK� L� Uy*Q\FK� ]DNáDGyZ�SU]HWZyUF]\FK�� WM�� JRU]HOQL�� ROHMDUQL�� FR�PD� UyZQLH* ]QDF]HQLH�JRVSRGDUF]H�� =QDF]QD� SRSUDZD� ZDUXQNyZ� �URGRZLVND� SRSU]H]� ]PQLHMV]HQLH� HPLVML� GR�
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DWPRVIHU\� V]NRGOLZ\FK� ]ZL�]NyZ� VLDUNL�� D]RWX� L� WOHQNX� Z
JOD�� MDNLH� Z\G]LHODM� VL
 SU]\VSDODQLX�SDOLZ�NRQZHQFMRQDOQ\FK�E� DVSHNW\� JRVSRGDUF]H� ± Z\JHQHURZDQLH� QRZ\FK� GRFKRGyZ� Z� JRVSRGDUVWZDFK� UROQ\FK��Z SU]HWZyUVWZLH�L�G\VWU\EXFML��NWyUH�E
G� VW\PXORZDá\�UR]ZyM�LQQ\FK�IRUP�G]LDáDOQR�FL�=ZL
NV]HQLH� ZSá\ZX� Z� SRGDWNDFK� ORNDOQ\FK� Z� Z\QLNX� SRZVWDQLD� QRZ\FK� SRGPLRWyZ�JRVSRGDUF]\FK��=PQLHMV]HQLH�GHILF\WX�REURWyZ�KDQGOX�]DJUDQLF]QHJR�RUD]�UHGXNFMD�GHILF\WX�EXG*HWRZHJR��:\NRU]\VWDQLH�SURGXNWyZ�XERF]Q\FK�L�RGSDGRZ\FK�GR�SURGXNFML�HQHUJLL�F� DVSHNW\� SROLW\F]QH� ± ]ZL
NV]HQLH� EH]SLHF]H�VWZD� HQHUJHW\F]QHJR� Z� NUDMX� SRSU]H]�PDNV\PDOL]DFM
 VWRSQLD�VDPRZ\VWDUF]DOQR�FL�HQHUJHW\F]QHM��:SURZDG]D� G\ZHUV\ILNDFMH� L� DOWHUQDW\Z
 GOD� LPSRUWRZDQ\FK� (UyGHá� HQHUJLL�� :GUR*HQLH�PDá\FK�DJURELRUDILQHULL�SURZDG]L�GR�GHPRQRSROL]DFML�U\QNX�HQHUJHW\F]QHJR�
'RW\FKF]DV�]XSHáQLH�QLH�Z\NRU]\VW\ZDQ\P�(UyGáHP�HQHUJLL�QD�FHOH�JU]HZF]H�MHVW�VáRPD��NWyUHM� LOR�FL� SU]H]QDF]RQH� QD� WHQ� FHO� URVQ� ]� XZDJL� QD� ]ZL
NV]DQ\� DUHDá� ]Ey* L� U]HSDNX�� SU]\�MHGQRF]HVQ\P� VSDGNX� SRJáRZLD� ]ZLHU]�W�� 3RG� Z]JO
GHP� HQHUJHW\F]Q\P� �� WRQ\� GUHZQD� OXE�VáRP\�RGSRZLDGD�� WRQLH�Z
JOD�GREUHM�MDNR�FL�
'OD� FHQWUDOQHJR�RJU]HZDQLD�RVLHGOL�PLHV]NDQLRZ\FK�SU]\�GX*\FK�]DNáDGDFK� �QS��JPLQD�6LWNyZND � 1RZLQ\�� LVWQLHMH� PR*OLZR�ü� Z\NRU]\VWDQLD� FLHSáD� RGSDGRZHJR� ]� LQVWDODFMLSU]HP\VáRZ\FK�]DNáDGyZ�SURGXNF\MQ\FK�

(GXNDFMD�HNRORJLF]QD�,VWRWQ\P�F]\QQLNLHP�PDM�F\P�ZSá\Z�QD�REQL*HQLH�HPLVML�� ]ZáDV]F]D�] LQG\ZLGXDOQ\FK�SDOHQLVN�E
G]LH�Z]URVW��ZLDGRPR�FL�HNRORJLF]QHM�VSRáHF]H�VWZD�:LHG]D� QD� WHPDW� UDFMRQDOQHJR� NRU]\VWDQLD� ]� HQHUJLL� FLHSOQHM� L� HOHNWU\F]QHM� L� PR*OLZR�FL� MHM�RV]F]
G]DQLD�� VWRVRZDQLH� Z
JOD� Z\VRNLHM� MDNR�FL� OXE� Z\NRU]\VWDQLH� DOWHUQDW\ZQ\FK� (UyGHá�HQHUJLL�� D� WDN*H� �ZLDGRPR�ü� ]DJUR*H� Z\QLNDM�F\FK� ]H� VSDODQLD� Z� SLHFDFK� GRPRZ\FK�SODVWLNRZ\FK� EXWHOHN�� JXP\� OXE� LQQ\FK�PDWHULDáyZ� RGSDGRZ\FK��PR*OLZR�FL� REQL*HQLD� HPLVML�]DQLHF]\V]F]H� ]� SU\ZDWQ\FK� VDPRFKRGyZ�� MDN� UyZQLH* SURPRFMD� SURHNRORJLF]Q\FK� �URGNyZ�WUDQVSRUWX��Z�]QDF]QHM�PLHU]H�SU]\F]\QL�VL
 GR�RVL�JQL
FLD�]DPLHU]RQHJR�FHOX�:D*Q� URO
 Z W\P� ]DNUHVLH� SRZLQQ\� RGHJUDü� �URGNL� PDVRZHJR� SU]HND]X� RUD]� SR]DU]�GRZH�RUJDQL]DFMH�HNRORJLF]QH�ZVSLHUDM�FH�G]LDáDQLD�VDPRU]�GyZ�
��� ,GHQW\ILNDFMD�]DQLHF]\V]F]H� VSRZRGRZDQ\FK��URGNDPL�WUDQVSRUWX�

.RPXQLNDFMD�GURJRZD�VWDQRZL�LVWRWQH�(UyGáR�]DQLHF]\V]F]H� SRZLHWU]D�DWPRVIHU\F]QHJR�RUD]� KDáDVX�� ']LDáDQLD� GRW\F]�FH� RJUDQLF]HQLD� ]DQLHF]\V]F]H� SRZLHWU]D� VSRZRGRZDQ\FK��URGNDPL� WUDQVSRUWX� SU]HGVWDZLRQR� Z� UR]G]LDOH� ������� 3RQL*HM� SU]HGVWDZLRQD� ]RVWDQ�]DJDGQLHQLD�GRW\F]�FH�KDáDVX�GURJRZHJR��
:DOND� ]� KDáDVHP� L� XMHPQ\P� ZSá\ZHP� SyO� HOHNWURPDJQHW\F]Q\FK� QLH� E
G]LH�Z QDMEOL*V]\FK� ODWDFK� G]LDáDQLHP� SULRU\WHWRZ\P�� R F]\P� SU]HV�G]D� QLHZLHOND� VNDOD� W\FK�SUREOHPyZ�� MDN� WH* EUDN� V]HUV]HJR� RGQLHVLHQLD� VL
 GR� QLFK� Z� GRNXPHQWDFK� SODQLVW\F]Q\FK��XFKZDORQ\FK�SU]H]�6HMPLN�:RMHZyG]WZD�:� Ä6WUDWHJLL� UR]ZRMX� ZRMHZyG]WZD� �ZL
WRNU]\VNLHJR´� L� Z� Ä3ODQLH� ]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�ZRMHZyG]WZD«´�RUD]�Z�Ä6WUDWHJLL�UR]ZRMX�SRZLDWX�NLHOHFNLHJR´�SUREOHPDW\ND�WD� QLH� ]RVWDáD� XM
WD� EH]SR�UHGQLR� Z� *DGQ\P� FHOX� VWUDWHJLF]Q\P�� ]D� Z� Ä.RPSOHNVRZ\P�SURJUDPLH�UR]ZRMX�VLHFL�GURJRZHM�ZRM���ZL
WRNU]\VNLHJR´�RGQLHVLRQR�VL
 GR�QLHM�W\ONR�SR�UHGQLR�
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�SU]\MPXM�F� UR]ZL�]DQLD� NRPXQLNDF\MQH�� NWyUH� PDM� ]ZL�]HN� ]� RJUDQLF]DQLHP� XFL�*OLZR�FL�KDáDVX�GURJRZHJR��=JRGQLH�]�SU]HSLVDPL�RFKURQ\��URGRZLVND�ELH*�FH�SU]HFLZG]LDáDQLH�Z\PLHQLRQ\P�]DJUR*HQLRP�SROHJDü�E
G]LH�QD�]DSHZQLHQLX�MDN�QDMOHSV]HJR�NOLPDWX�DNXVW\F]QHJR�RUD]�XWU]\PDQLX�GREUHJR�VWDQX� �URGRZLVND��:�SODQRZDQLX� L� ]DJRVSRGDURZDQLX� SU]HVWU]HQQ\P�SU]HZLGXMH� VL
 QDWRPLDVW�PR*OLZR�ü� XVWDQRZLHQLD� VWUHI� RJUDQLF]RQHJR� X*\WNRZDQLD� �WZRU]RQ\FK� ]H� Z]JO
GX� QD�]ZL
NV]RQ� HPLVM
 W\FK�]DJUR*H���Z�REU
ELH��NWyU\FK�Z\NOXF]RQD�E\áDE\�UHDOL]DFMD�RNUH�ORQ\FK�IRUP�]DEXGRZ\��&HOHP� GáXJRWHUPLQRZ\P� Z� ]DNUHVLH� KDáDVX� MHVW� RJUDQLF]HQLH� XFL�*OLZR�FL� KDáDVX� SRSU]H]�REQL*HQLH�MHJR�QDW
*HQLD�GR�SR]LRPX�JZDUDQWRZDQHJR�SUDZHP�
8VWDZD� ]� GQLD� ��� OLSFD� ����� U�� R� ZSURZDG]HQLX� XVWDZ\� 3UDZR� RFKURQ\� �URGRZLVND�� XVWDZ\�R RGSDGDFK� RUD]� R� ]PLDQLH� QLHNWyU\FK� XVWDZ� QLH� REOLJXMH� REHFQLH� GR� RSUDFRZDQLD�Z� WHUPLQLH�GR ����������� U��PDS�DNXVW\F]Q\FK�PLDVW� L� SRZLDWyZ��NWyUH�PLDá\�E\ü�SRVWDZ� SU]\�SLHV]HQLD�G]LDáD� ]PLHU]DM�F\FK�GR�SRSUDZ\�NOLPDWX�DNXVW\F]QHJR�3U]\M
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6WUDWHJLD�]UyZQRZD*RQHJR�UR]ZRMX�JPLQ\�1RZD�6áXSLD81'3�8PEUHOOD�3URMHFW�:DUV]DZD�������U�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�1RZD�6áXSLD�-HOHQLRJyUVNLH�%LXUR�3ODQRZDQLD�L�3URMHNWRZDQLD��VLHUSLH� �����U�

��� *PLQD�3LHNRV]yZ ��'RSURZDG]HQLH�JD]X�]LHPQHJR�GR�JPLQ\�RUD]�G�*HQLH�GR�]PLDQ\�VSRVREX�RJU]HZDQLD�QD�JD]RZH���2SUDFRZDQLH�L�SXEOLNDFMD�NUHG\WyZ�QD�]PLDQ
 Z�V\VWHPLH�RJU]HZDQLD���6SRáHF]QH�G]LDáDQLD�NRQWUROH�Z�VWRVXQNX�GR�]DNáDGyZ�]DQLHF]\V]F]DM�F\FK�SRZLHWU]H�Z�JPLQLH�

1RZRF]HVQ\�V\VWHP�GUyJ�Z�JPLQLH��'OD�GURJL�1U���SU]HZLGXMH�VL
 GREXGRZ
 GUXJLHM�MH]GQL�3U]HEXGRZD�OXE�PRGHUQL]DFMD�GUyJ�ZRMHZyG]NLFK��SRZLDWRZ\FK�L�JPLQQ\FK�
'OD�REZRGQLF\�GURJL�HNVSUHVRZHM�]DNáDGD��1U����VL
 PLQLPDOQ�V]HURNR�ü�SDVD�WHUHQX�����P��0RGHUQL]DFMD�LQIUDVWUXNWXU\�NROHMRZHM�Z�V]F]HJyOQR�FL�RELHNWyZ�L�XU]�G]H�REVáXJL�SRGUy*Q\FK�

6WUDWHJLD�HNRUR]ZRMX�JPLQ\�3LHNRV]yZ�8PEUHOOD�3URMHFW�������U�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�3LHNRV]yZ�$53,7�6SyáG]LHOQLD�3UDF\�8VáXJRZR�± 3URMHNWRZD��.UDNyZ�������U�
��� *PLQD�3LHU]FKQLFD��� *PLQD�5DNyZ :\EXGRZDü Z�SLHUZV]HM�NROHMQR�FL�GURJL�GRMD]GRZH�GR�L�ZRNyá ]ELRUQLND�&KD�F]D�:\EXGRZDü OXE�SRSUDZLü VWDQ�QDZLHU]FKQL�GUyJ�GR�ZL
NV]R�FL�PLHMVFRZR�FL�Z�JPLQLH�:\]QDF]HQLH�L�XU]�G]HQLH�SDUNLQJyZ�OH�Q\FK�

6WUDWHJLD�UR]ZRMX�*PLQ\�5DNyZ�



���

2SUDFRZDQLH=DGDQLD�L�SURJUDP\�ZLHOROHWQLH Z\NRQDZFD/S� :\V]F]HJyOQLHQLH Z�LQIUDVWUXNWXU]H�WHFKQLF]QHM Z�NRPXQLNDFML RFKURQD�SU]HG�KDáDVHP URN��� *PLQD�6LWNyZND��1RZLQ\ *D]\ILNDFMD�JPLQ\�RUD]�PRGHUQL]DFMD�NRWáRZQL�L�OLQLL�WHFKQRORJLF]Q\FK�]DVLODQ\FK�SDOLZDPL�VWDá\PL�QD�]DVLODQH�JD]HP�2JUDQLF]DQLH�HPLVML�S\áyZ�L�JD]yZ�SU]HP\VáRZ\FK�]�]DNáDGyZ�SURGXNF\MQ\FK�QD�WHUHQLH�JPLQ\�

=DEH]SLHF]HQLH�WHUHQyZ�SRG�EXGRZ
 GUXJLHM�MH]GQL�Z�FL�JX�GURJL�QU���2SUDFRZDQLH�L�UHDOL]DFMD�SODQX�PRGHUQL]DFML�L�UR]EXGRZ\�GUyJ�SRZLDWRZ\FK�QD�WHUHQLH�JPLQ\�2SUDFRZDQLH�L�UHDOL]DFMD�SODQX�PRGHUQL]DFML�L�UR]EXGRZ\�GUyJ�JPLQQ\FK�

2EVDG]HQLH�]LHOHQL�L]ROXM�F��%XGRZD�HNUDQyZ�L�WDUF]\�SU]HFLZLEUDF\MQ\FK�Z�FL�JX�GURJL�QU�����
6WUDWHJLD�UR]ZRMX�VSRáHF]QR�JRVSRGDUF]HJR�JPLQ\�6LWNyZND�1RZLQ\�(35'�%LXUR�3ROLW\NL�*RVSRGDUF]HM�L�5R]ZRMX�5HJLRQDOQHJR.LHOFH������U�6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�6LWNyZND�1RZLQ\��(35'�%LXUR�3ROLW\NL�*RVSRGDUF]HM�L�5R]ZRMX�5HJLRQDOQHJR.LHOFH�����������U���� *PLQD�6WUDZF]\Q =LQWHQV\ILNRZDü G]LDáDQLD�QD�U]HF]�PRGHUQL]DFML�LVWQLHM�F\FK�(UyGHá FLHSáD�RSDODQ\FK�SDOLZHP�VWDá\P�QD�RSDODQLH�JD]RZH�OXE�ROHMRZH�

=DáR*HQLD�SROLW\NL�HNRORJLF]QHM�GOD�JPLQ\�6WUDZF]\Q�

��� *PLQD�=DJQD�VN� .RQW\QXRZDQLH�JD]\ILNDFML�JPLQ\�3R�Z\EXGRZDQLX�JD]RFL�JX�Z\VRNLHJR�FL�QLHQLD�UHODFML�3DUV]yZ�.LHOFH�]UHDOL]RZDQLH�GUXJRVWURQQHJR�]DVLODQLD�Z�JD]�SRSU]H]�EXGRZ
 VWDFML�UHGXNF\MQR�SRPLDURZHM�,R�Z�UHMRQLH�PLHMVFRZR�FL�%DUF]D�.DMHWDQyZ�3URSDJRZDQLH�ZSURZDG]DQLD�EDUG]LHM��F]\VW\FK��(UyGHá�HQHUJLL�FLHSOQHM�]�UyZQRF]HVQ�HOLPLQDFM� NRWáRZQL�Z
JORZ\FK�

5R]ZyM�RUD]�PRGHUQL]DFMD�XNáDGX�NRPXQLNDF\MQHJR�GOD�SRSUDZ\�L�XVSUDZQLHQLD�SRZL�]D� ]HZQ
WU]Q\FK�JáyZQLH�]�.LHOFDPL��MDNR�QDMEOL*V]HJR�R�URGND�NRQFHQWUDFML�XVáXJ�SRQDGSRGVWDZRZ\FK���:�UHMRQLH�GURJL�NUDMRZHM�6���RSUDFRZDQLH�SURJUDPX�UR]ZRMX�RELHNWyZ�]ZL�]DQ\FK�]�REVáXJ� NRPXQLNDF\MQ��3RSUDZD�MDNR�FL�GUyJ�JPLQQ\FK�L�SRZLDWRZ\FK�RUD]�V\VWHPX�NRPXQLNDF\MQHJR�

6WXGLXP�XZDUXQNRZD� L�NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�JPLQ\�=DJQD�VN�3U]HGVL
ELRUVWZR�=DJRVSRGDURZDQLD�0LDVW�L�2VLHGOL��7(5(1��6S�]�R�R��àyG(��OLVWRSDG������U�



���

��� :\]QDF]HQLH�REV]DUyZ�]DJUR*RQ\FK�KDáDVHP�L�SURPLHQLRZDQLHP�HOHNWURPDJQHW\F]Q\P�
:� 3ROVFH� RERZL�]XM� GZD� SRGVWDZRZH� DNW\� SUDZQH� UHJXOXM�FH� ]DJDGQLHQLD� KDáDVX�L RFKURQ\�SU]HG�SURPLHQLRZDQLHP�� 8VWDZD�]�GQLD����NZLHWQLD������URNX�3UDZR�RFKURQ\��URGRZLVND�� 8VWDZD�]�GQLD����PDUFD������URNX�R�SODQRZDQLX�L�]DJRVSRGDURZDQLX�%D]D� GDQ\FK� GRW\F]�FD� ]DQLHF]\V]F]HQLD� �URGRZLVND� KDáDVHP� MHVW� ]QDF]QLH� VNURPQLHMV]D�Z SRUyZQDQLX� GR� LQQ\FK� ]DJDGQLH� RFKURQ\� �URGRZLVND�� %DGDQLD� SU]HSURZDG]RQH�Z� RVWDWQLFK� ODWDFK� ZVND]XM� QD� SRV]HU]DQLH� VL
 REV]DUyZ� R� QLHNRU]\VWQ\P� NOLPDFLH�DNXVW\F]Q\P��FR�SURZDG]L�GR�]ZL
NV]HQLD�SRSXODFML�REM
WHM�V]NRGOLZ\P�MHJR�ZSá\ZHP�'R� JáyZQ\FK� (UyGHá� KDáDVX� ZSá\ZDM�F\FK� QD ]ZL
NV]HQLH� XFL�*OLZR�FL� DNXVW\F]QHM� GOD��URGRZLVND�]HZQ
WU]QHJR�QDOH*��� UXFK�GURJRZ\� L�NROHMRZ\�RUD]�G]LDáDOQR�ü�SURZDG]RQD�QD�WHUHQDFK�QLHNWyU\FK�RELHNWyZ6]\ENL� UR]ZyM� PRWRU\]DFML� LQG\ZLGXDOQHM� Z� RVWDWQLFK� ODWDFK� SRá�F]RQ\� ]H� Z]URVWHP�SU]HZR]yZ� WUDQVSRUWRZ\FK� RUD]� RSy(QLHQLDPL� Z� UR]EXGRZLH� XNáDGyZ� GURJRZR�XOLF]Q\FK�SU]\F]\QLá�VL
 GR�]QDF]QHJR�SRJRUV]HQLD�NOLPDWX�DNXVW\F]QHJR�%DGDQLD� KDáDVX� Z\ZRáDQHJR� UXFKHP� SRMD]GyZ� VDPRFKRGRZ\FK� QD� REV]DU]H� ZRMHZyG]WZD�SURZDG]RQH�V� RG������URNX��:\NRQ\ZDQH�V� Z�PLDVWDFK�QDMEDUG]LHM�QDUD*RQ\FK�QD�XMHPQ\�ZSá\Z� KDáDVX�� MDN� UyZQLH* QD� Z\EUDQ\FK� FL�JDFK� GURJRZ\FK� REFL�*RQ\FK� QDMZL
NV]\P�UXFKHP��

+DáDV�NROHMRZ\%DGDQLD�KDáDVX�Z\ZRáDQHJR�UXFKHP�NROHMRZ\P�RJUDQLF]Dá\�VL
 GR�GZyFK�SRPLDUyZ�QD�OLQLL�NROHMRZHM�:DUV]DZD�� .UDNyZ ������U���L�OLQLL�.LHOFH�� &]
VWRFKRZD�������U����+DáDV�PLHU]RQR� MHG\QLH�Z� RGOHJáR�FL� ����P� RG� VNUDMQHJR� WRUX�� QLH� RNUH�ODM�F� VWUHI\� XFL�*OLZR�FL��1DOH*\�VWZLHUG]Lü��*H�Z�SRUyZQDQLX�]�GURJRZ\P�MHVW�RQ�PQLHM�XFL�*OLZ\�]�XZDJL�QD�QL*V]H�QDW
*HQLH�� MDN� UyZQLH� * IDNW�� *H� OLQLH� NROHMRZH� SU]HELHJDM� QD� RJyá� SU]H]� WHUHQ\� VáDER�]DEXGRZDQH�� 1D� QDMEDUG]LHM� REFL�*RQHM� OLQLL� NROHMRZHM� :DUV]DZD� ² .UDNyZ������ SRFL�JyZ�K�� KDáDV� QLJG]LH� QLH� SU]HNUDF]Dá� ��� G%�� D� QD� ������ WUDV\� PLH�FL� VL
 Z�JUDQLFDFK� ��±��� G%�� 0D� WR� MHGQDN�� XMHPQ\� ZSá\Z� QD� WHUHQ\� J
VWR� ]DEXGRZDQH�� .LHOF��6NDU*\VND� .DPLHQQD�� 6XFKHGQLRZD�� -
GU]HMRZD� L� 6
G]LV]RZD�� /LQLD� NROHMRZD� GR�&]
VWRFKRZ\��MHVW�QDWRPLDVW�PQLHM�XFL�*OLZD�]D�Z\M�WNLHP�RGFLQND�3LHNRV]yZ�� 0DáRJRV]F]��JG]LH� KDáDV� SU]HNUDF]D� �� G%�� 1D� RGFLQNDFK� SU]HELHJDM�F\FK� SU]H]� WHUHQ\� J
�FLHM�]DEXGRZDQH� �.LHOFH�� :áRV]F]RZD�� KDáDV� NROHMRZ\� PLQLPDOQLH� SU]HNUDF]D� ZDUWR�FL�GRSXV]F]DOQH�����G%��
+DáDV�SU]HP\VáRZ\:�ZRMHZyG]WZLH� �ZL
WRNU]\VNLP� GR� SRPLDUyZ� XFL�*OLZR�FL� KDáDVX� SU]HP\VáRZHJR�W\SRZDQ\FK�MHVW�FRURF]QLH�RG����GR ���RELHNWyZ��1D�SRGVWDZLH�W\FK�EDGD� PR*QD�VWZLHUG]Lü��*H� VWDQ� ]DJUR*HQLD KDáDVHP� SU]HP\VáRZ\P� XOHJD� FL�Já\P� ]PLDQRP�� Z\QLNDM�F\P�] UHVWUXNWXU\]DFML� JRVSRGDUNL� L� PRGHUQL]DFML� XU]�G]H��� ]ZáDV]F]D� Z� ]DNáDGDFK�VSU\ZDW\]RZDQ\FK��NWyUH�SR]\VNDá\�LQZHVWRUD�VWUDWHJLF]QHJR��3U]HNURF]HQLD�GRSXV]F]DOQ\FK�SR]LRPyZ� KDáDVX� Z\VW
SXM� Z� SRQDG� ���� SU]HEDGDQ\FK� ]DNáDGyZ� L� Z\QRV]� RG� NLONX�GR NLONXQDVWX� GHF\EHOL�� 1D� SU]HVWU]HQL� RVWDWQLFK� ODW� VSDGD� OLF]ED� ]DNáDGyZ� NRQWURORZDQ\FK�Z Z\QLNX�LQWHUZHQFML�L�VNDUJ��=PQLHMV]\áD�VL
 UyZQLH* LOR�ü�RELHNWyZ��Z�NWyU\FK�VWZLHUG]RQR�SU]HNURF]HQLD� QRUP�� 2ERN� ]MDZLVN� SR]\W\ZQ\FK� LVWQLHM� WH* SU]\SDGNL� GáXJROHWQLHJR� VWDQX�XWU]\P\ZDQLD�VL
 ]DJUR*HQLD�KDáDVHP���ZLDGF]\�WR�QD�RJyá�R�EUDNX��URGNyZ�QD�PRGHUQL]DFM
XU]�G]H� SRZRGXM�F\FK QDGPLHUQ\�KDáDV��MDN�L�QD�LQZHVW\FM
 Z�WHFKQRORJLH�QLVNR�KDáDVRZH�



���

1D� RJyá�Z\VW
SXM� NRU]\VWQH� ]PLDQ\�Z� VWUHIDFK� RGG]LDá\ZDQLD� XFL�*OLZ\FK� SRG�Z]JO
GHP�KDáDVX� ]DNáDGyZ� SU]HP\VáRZ\FK� L� NRPXQDOQ\FK�� ']LHMH� VL
 WR� Z� Z\QLNX� V\VWHPDW\F]Q\FK�NRQWUROL� L�QDNáDGDQ\FK�NDU��DOH� UyZQLH* ]D�VSUDZ� UHVWUXNWXU\]DFML�]DNáDGyZ��NWyUH�]PLHQLá\�SURILO�SURGXNFML�QD�EDUG]LHM�SU]\MD]Q\�GOD��URGRZLVND�OXE�XOHJá\�OLNZLGDFML�
+DáDV�ORWQLF]\,VWQLHM�FH� ORWQLVNR� ZLHORIXQNF\MQH� Z� 0DVáRZLH� PD� DNWXDOQLH� FKDUDNWHU� ORNDOQ\�L REFL�*RQH� MHVW� QLHZLHONLP� UXFKHP�� 'RW\FKF]DVRZD� G]LDáDOQR�ü� ORWQLVND� QLH� Z\PDJDáD�SU]HSURZDG]DQLD� EDGD� KDáDVX�� 3U]HZLG\ZDQD� MHJR� UR]EXGRZD�GR� VNDOL� SRUWX� UHJLRQDOQHJR��VSRZRGXMH� NRQLHF]QR�ü� �Z� UDPDFK� SRVW
SRZDQLD� Z� VSUDZLH� RFHQ\� RGG]LDá\ZDQLD�QD �URGRZLVNR�� SU]HSURZDG]HQLD� EDGD� KDáDVX�� D� QDVW
SQLH� PRQLWRURZDQLD� MHJR� SR]LRPX�Z ODWDFK�QDVW
SQ\FK�
*áyZQH�]DJUR*HQLD�L�SUREOHP\�Z�G]LHG]LQLH�KDáDVX� QLHNRU]\VWQH� WUHQG\� UR]V]HU]DQLD� VL
 WHUHQyZ� ]DJUR*RQ\FK� DNXVW\F]QLH� SU]H]� KDáDV�VDPRFKRGRZ\�=QDF]Q\� Z]URVW� UXFKX� SRMD]GyZ�� Z� W\P� FDáRGRERZHJR� UXFKX� VDPRFKRGyZ� FL
*DURZ\FK��QLH ]DZV]H� VSUDZQ\FK� WHFKQLF]QLH�� SRZRGXMH� SRZL
NV]DQLH� VL
 OLF]E\� RVyE� QDUD*RQ\FK�QD SRQDGQRUPDW\ZQ\� KDáDV�� 1D� REV]DUDFK� ]DJUR*RQ\FK� QDOH*\� REOLJRZDü� LQZHVWRUyZ�GR Z\SHáQLDQLD� ]RERZL�]D� GRW\F]�F\FK� HOLPLQDFML� XFL�*OLZR�FL�� SRSU]H]� UHDOL]DFM
LQIUDVWUXNWXU\� SU]HFLZKDáDVRZHM�� 'RW\F]\ü� WR� E
G]LH� GUyJ� L� XOLF� REM
W\FK�PRGHUQL]DFM� OXE�UR]EXGRZ��� EUDN� LGHQW\ILNDFML� ]DJUR*H� KDáDVHP� SRFKRG]�F\P� ]� WHUHQyZ� NROHMRZ\FK�� ]� XZDJL�QD ]QDF]Q\�LFK�]DVL
J�L�XFL�*OLZ\�KDáDV�SRFL�JyZ��]ZáDV]F]D�Z�SRUDFK�QRFQ\FK�
(OHNWURPDJQHW\F]QH�SURPLHQLRZDQLH�QLHMRQL]XM�FH2FKURQD� OXG]L� L� �URGRZLVND� SU]HG� QLHMRQL]XM�F\P� SURPLHQLRZDQLHP�HOHNWURPDJQHW\F]Q\P� XUHJXORZDQD� MHVW� XVWDZRZR� �SUDZR� EXGRZODQH�� SUDZR� RFKURQ\��URGRZLVND�� XVWDZD� R� SODQRZDQLX� L� ]DJRVSRGDURZDQLX� SU]HVWU]HQQ\P��� SU]HSLVDPL�EH]SLHF]H�VWZD�L�KLJLHQ\�SUDF\�RUD]�VDQLWDUQ\PL�1LHMRQL]XM�FH�SURPLHQLRZDQLH�HOHNWURPDJQHW\F]QH� MHVW� ]MDZLVNLHP�SRZV]HFKQ\P��'UyGáDPL�WHJR�SURPLHQLRZDQLD�V� V\VWHP\�SU]HV\áRZH�HQHUJLL�HOHNWU\F]QHM��VWDFMH�UDGLRZH��WHOHZL]\MQH�L� WHOHIRQLL� NRPyUNRZHM�� XU]�G]HQLD� GLDJQRVW\F]QH�� WHUDSHXW\F]QH�� Uy*QH� XU]�G]HQLD�SU]HP\VáRZH�� D� WDN*H�GRPRZH��'OD�RFKURQ\��URGRZLVND� LVWRWQH�]QDF]HQLD�PDM� XU]�G]HQLD��NWyUH� HPLWXM� SROD� HOHNWURPDJQHW\F]QH�R� F]
VWRWOLZR�FLDFK�RG �����0+]�GR���� ����0+]��UDGLRNRPXQLNDF\MQH��UDGLRQDZLJDF\MQH�L�UDGLRORNDF\MQH�:� SRZLHFLH� NLHOHFNLP� Z\VW
SXM� ]DUyZQR� SRMHG\QF]H�� V]WXF]QH� (UyGáD� SyO�HOHNWURPDJQHW\F]Q\FK�� MDN� WH* RELHNW\�� Z� NWyU\FK� ]DLQVWDORZDQ\FK� MHVW� SR� NLOND� OXE�NLONDQD�FLH� (UyGHá� HPLVML�� /LQLRZH� (UyGáD� SURPLHQLRZDQLD� WR� OLQLH� HOHNWURHQHUJHW\F]QH�Z\VRNLHJR� QDSL
FLD�� ]D� SXQNWRZH� WR� RELHNW\�� Z� NWyU\FK� XPLHV]F]RQH� V� XU]�G]HQLD�HPLWXM�FH� V]NRGOLZH� IDOH�� =DVL
J� RGG]LDá\ZDQLD� W\FK� XU]�G]H� QD� RJyá� RJUDQLF]D� VL
 GR�]DEH]SLHF]RQ\FK�SU]HG�ZVW
SHP�RVyE�SRVWURQQ\FK�WHUHQyZ�]DNáDGX�'R� V]WXF]Q\FK� (UyGHá� SyO� HOHNWURPDJQHW\F]Q\FK� PDM�F\FK� XMHPQ\� ZSá\Z� QD �URGRZLVNR�]DOLF]\ü�PR*QD�P�LQ��� OLQLH� HOHNWURHQHUJHW\F]QH� R� QDSL
FLX� ]QDPLRQRZ\P� ���� N9�� ���� N9�� ���� N9�� NWyU\FK�V]NRGOLZ\�ZSá\Z�UR]FL�JD�VL
 RGSRZLHGQLR�RG����GR����P�RG�RVL�OLQLL�Z RELH�VWURQ\�� VWDFMH� HOHNWURHQHUJHW\F]QH� ����������� N9� �.LHOFH�� L� VWDFMH� ������� N9�� ������ N9��NWyU\FK�XFL�*OLZR�ü�QD�RJyá�]DP\ND�VL
 Z�JUDQLFDFK�RELHNWX���&HQWUXP�8VáXJ�6DWHOLWDUQ\FK�Z�3VDUDFK�N��%RG]HQW\QD���5DGLRZR�7HOHZL]\MQH�&HQWUXP�1DGDZF]H�QD��ZL
W\P�.U]\*X�



���

� ED]RZH� VWDFMH� WHOHIRQLL� NRPyUNRZHM� UyZQRPLHUQLH� UR]PLHV]F]RQH� QD� REV]DU]H� FDáHJR�SRZLDWX� QD� VSHFMDOQLH� Z\NRQDQ\FK� PDV]WDFK�� MDN� UyZQLH* XPLHV]F]RQH� QD NRPLQDFK��EXG\QNDFK�X*\WHF]QR�FL�SXEOLF]QHM�L�Z\VRNLFK�EXG\QNDFK�PLHV]NDOQ\FK���UDGLRODWDUQLD�ORWQLVNRZD�QD�ORWQLVNX�Z�0DVáRZLH���VWDFMH�ED]RZH�VLHFL�á�F]QR�FL�UDGLRWHOHIRQLF]QHM���F\ZLOQH�VWDFMH�UDGLRZH�&%�R�PRF\�GR����:���UDGLRVWDFMH�DPDWRUVNLH�NDW����L������PRFDFK�RG���±����:���V]HUHJ�XU]�G]H� HPLWXM�F\FK�SROD�HOHNWURPDJQHW\F]QH��SUDFXM�F\FK�Z�SU]HP\�OH��R�URGNDFK�PHG\F]Q\FK��ZRMVNX��SROLFML��VWUD*\�SR*DUQHM�
=JRGQLH� ]� UR]SRU]�G]HQLHP� 5DG\�0LQLVWUyZ� ]� GQLD� ��� ZU]H�QLD� ����� U� Z� VSUDZLH�URG]DMyZ�SU]HGVL
Z]L
ü�PRJ�F\FK�]QDF]�FR�RGG]LDá\ZDü�QD��URGRZLVNR�RUD]�V]F]HJyáRZ\FK�NU\WHULyZ� ]ZL�]DQ\FK� ]� NZDOLILNRZDQLHP� SU]HGVL
Z]L
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