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6HF LXQHD��� ,QWURGXFHUH
���� &RQ LQXWXO�3DFKHWXOXL9� UXJ�P�V� YHULILFD L�GDF� SDFKHWXO�GXPQHDYRDVWU� FRQ LQH�XUP�WRDUHOH�FRPSRQHQWH�� � &XWLH�PHWDOLF� 3&����&�VDX�3&����&� � 3ODF� GH�ED]� 3&����$� � 3XQJ� FX�XUP�WRUXO�FRQ LQXW�� �� 5H]LVWHQ H�GH������2KPL� � 'RS�SODVWLF�SHQWUX�FXWLH� � )LU�YHUGH�SHQWUX�FRQHFWDUHD�OD�PDV �� 6XSRU L�GH�SODVWLF�SHQWUX�SODFD�GH�ED]�� � 6HW�GH�GRFXPHQWH�FDUH�LQFOXGH�� � 0DQXDO�GH�,QVWDODUH�3&����� � 7DEHOH�GH�3URJUDPDUH�3&����� � 0DQXDO�GH�8WLOL]DUH�3&����
���� 6SHFLILFD LL�7HKQLFH�úL�)DFLOLW� L3ODFD�GH�%D]� D�&HQWUDOHL�GH�$ODUP�x ,QWUDUH�WHQVLXQH�DOWHUQDWLY�����9$&��PLQLPXP��9$x &XUHQW�GH�vQF�UFDUH�����P$�SHQWUX�D�vQFDUF�EDWHULL�GH���9x ,HúLUH�VLUHQ�����9'&��PD[LPXP����P$x ,HúLUH�DOLPHQWDUH�DX[LOLDU�����9'&��PD[LPXP���P$x ,HúLUH�DOLPHQWDUH�DX[LOLDU� FRPXWDW�����9'&�PD[LPXP����P$x ,HúLULOH�SURJUDPDELOH�3*0��úL�3*0��DX�GRX �RS LXQL�����9'&����P$�SH�ILHFDUH��FvQG�VvQWXWLOL]DWH�FD�LHúLUL�SURJUDPDELOH�VWDQGDUG����9'&�����P$�SH�ILHFDUH��FvQG�VvQWXWLOL]DWH�FD�LHúLUL�SHQWUX�GLVSR]LWLYH�$0/x ,HúLUHD�GH�DOLPHQWDUH�GH�SH�PDJLVWUDOD�GHFRPXQLFDUH����9'&��PD[LPXP����P$x ���,QWU�UL�SHQWUX�]RQHx &RPXQLFDWRU�WHOHIRQLF�SURWHMDW

x &RQH[LXQH�OD�S�PvQWDUH
3RVLELOLW� L�GH�'H]YROWDUHx 3vQ� OD�����GH�]RQH�IRORVLQG�PRGXOHOH�x 3&�����PRGXO�SHQWUX���]RQHx 3&�����PRGXO�SHQWUX����]RQHx 3&�����Y����UHFHSWRU�UDGLR�SHQWUX�GLVSR]LWLYHUDGLRx ,HúLULUH�SURJUDPDELOH�SHQWUX�GLVSR]LWLYH�$0/x 3RW�IL�IRORVLWH�SvQ� OD����WDVWDWXUL�GH�WLSXO�x 7DVWDWXUD�/&'�����Y������FD�WDVWH�IXQF  LRQDOHVvQW�IRORVLWH�WDVWHOH�GH�OD���OD��x 7DVWDWXUD�/&'�����Y������DUH�WDVWH�IXQF  LRQDOHVHSDUDWHx 3vQ� OD�����GH�LHúLUL�SULQ�LQWHUPHGLXOx 3&�����PRGXO�LHúLUHx 3vQ� OD����LHúLUL�SHQWUX�UHOHH�IRORVLQG�x 0RGXOXO�3&�����FX���UHOHH��$FHVW�PRGXOFRQ LQH�úL�R�VXUV� GH�DOLPHQWDUH�VXSOLPHQWDU�x 3vQ� OD����XúL�FX�FRQWURO�DFFHV�IRORVLQG�x 3&�����FLWLWRU�FDUWHOH�GXDOx 7LS�ULUH�HYHQLPHQWH�IRORVLQG�x 3&�����PRGXO�LPSULPDQW�x &RPXQLFDWRU�GH�UH]HUY� IRORVLQG�x /,1.6�����FRPXQLFDWRU�FHOXODUx /,1.6�����HPL �WRU�FX�UD]� PDUH�GH�DF LXQHx /,1.6�����HPL �WRU�FX�UD]� PDUH�GH�DF LXQH
3RVLELOLW� L�GH�'RZQORDGLQJx 3ULQ�LQWHUPHGLXO�SURJUDPXOXL�'/6���Y���x &RQHFWRUXO�3&�/LQN�SHQWUX�FRQHFWDUH�ORFDO �
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6HF LXQHD��� ,QVWDODUH�úL�&RQHFWDUH
����3DúLL�GH�LQVWDODUH9LWH]D�úL�HILFLHQ D�LQVWDO�ULL�XQXL�VLVWHP�0$;6<6HVWH� PXOW� P�ULW� GDF� VH� IDFH� R� SODQLILFDUH� GHLQVWDODUH�� 3HQWUX� D� IDFH� DFHDVW� SODQLILFDUH�  LQH LFRQW�GH�XUP�WRDUHOH�LQVWUXF LXQL�� 'HVHQD L� GLDJUDPD� LQVWDOD LHL� SH� FDUH� WUHEXLHVSHFLILFDWH� ORFXULOH� SHQWUX� DPSODVDUHDFHQWUDOHL�� WDVWDWXULORU�� GHWHFWRDUHORU� úLVHQ]RULORU��VLUHQHORU�úL�D�DOWRU�GLVSR]LWLYH�FDUHLQWHUYLQ�vQ�VLVWHP�� ,QGLFD L�WRDWH�SDUWL LLOH�SH�GLDJUDP� úL�KRW�DUk LFDUH� GLQWUH� ]RQH�� VLUHQH�� WDVWDWXUL� úL� DOWHGLVSR]LWLYH�DSDU LQ�ILHF�UHL�SDUWL LL�� 'HWHUPLQD L� XQGH� YD� IL� PRQWDW� ILHFDUH� PRGXOGLQ�VLVWHP�úVL�OD�FH�GLVWDQ  ��HVWH�DFHVWD�ID ��GHFHQWUDO��� 'HWHUPLQD L� FRQVXPXO� vQ� FXUHQW� GLQ� VLVWHPSHQWUX� D� Y� DVLJXUD� F� VLVWHPXO� QX� HVWHVXSUDkQF�UFDW� �YHGH L� SDUDJUDIXO� ����&RQVXPXO� vQ� FXUHQW�FHQWUDOH� úL� PRGXOH���&DOFXOD L� OXQJLPLOH� FDEOXULORU� IRORVLQGGLDJUDPD� VLVWHPXOXL� úL� GHWHUPLQD  L� ORFXULOH� vQFDUH�YLQ�DPSODVDWH�PRGXOHOH�3&�����FD�VXUVHVXSOLPHQWDUH�� 3HQWUX� GLVSR]LWLYHOH� DGUHVDELOH�� GHWHUPLQD  LSR]L LD� ILHF�UXLD� úL� IRORVLQG� LQGLFD  LLOH� GH� ODSDUDJUDIXO� ����� �&RQHFWDUHD� GLVSR]LWLYHORU$01��� GHWHUPLQD L� OXQJLPHD� úL� WLSXO� FDEOXOXLIRORVLW�

����'HVFULHUHD�WHUPLQDOHORUÌQ�FRQWLQXDUH�VXQW�GHVFULVH�WHUPLQDOHOH�GH�SH�SODFDGH�ED]� 3&�����
7HUPLQDOH 'HVFULHUH)LUXO�URúX�úLILUXO�QHJUX &RQHFWDUHD� EDWHULHL�� $7(1�,(�� 1XFRQHFWD L� EDWHULD� VDXWUDQVIRUPDWRUXO� vQDLQWH� FD� FHOHODOWHFRQH[LXQL�V� ILH�WHUPLQDWH�$& 7HUPLQDOH� SHQWUX� FRQHFWDUHDWUDQVIRUPDWRUXOXL�� $7(1�,(�&RQHFWD L� EDWHULD� vQDLQWH� GHFRQHFWDUHD� WUDQVIRUPDWRUXOXL�� 1XFRQHFWD L� EDWHULD� VDXWUDQVIRUPDWRUXO� vQDLQWH� FD� FHOHODOWHFRQH[LXQL�V� ILH�WHUPLQDWH�$8;��úL$8;� ,HúLUH� DOLPHQWDUH� DX[LOLDU��� PD[LP���P$�6$8;� ,HúLUH� DOLPHQWDUH� DX[LOLDU� FRPXWDW��PD[����P$�%(//��úL%(//� $FHVWH� WHUPLQDOH� VXQW� IRORVLWH� SHQWUXDOLPHQWDUHD� VLUHQHORU� úL� D� DOWRUGLVSR]LWLYH� FDUH� QHFHVLW� R� DOLPHQWDUHvQ� PRPHQWXO� vQ� FDUH� VLVWHPXO� HVWH� vQVWDUHD�GH�DODUP���PD[����P$�3*0��úL3*0� ,HúLUL�SURJUDPDELOH�PD[���P$� �FD� LHúLUL� VWDQGDUG�� VDXPD[����P$��FD�LHúLUL�SHQWUX�$0/�5('��%/.�<(/�*51 0DJLVWUDOD� GH� FRPXQLFDUH��0DJLVWUDODGH� FRPXQLFDUH� HVWH� IRORVLW� GH� F�WUHFHQWUDO� úL�PRGXOHOH�GLQ�VLVWHP�SHQWUXD� FRPXQLFD� vQWUH� HOH�� 'LQWUH� FHOH� �WHUPLQDOH� 5('� úL� %/.� VXQW� IRORVLWHSHQWUX� DOLPHQWDUH�� <(/� úL� *51� VXQWIRORVLWH� SHQWUX� GDWH�� 127��� &HOH� �WHUPLQDOH� GH� OD� FHQWUDO� WUHEXLH� V�ILH�FRQHFWDWH� OD�FHOH��� WHUPLQDOH�VDXILUH� GH� OD� ILHFDUH� PRGXO� SHQWUXLQVWUXF LXQL� SULYLQG� FRQHFWDUHDPDJLVWUDOHL� GH� FRPXQLFDUH� YHGH LSDUDJUDIXO� ����� �)XQF LRQDUHD� úLFRQHFWDUHD� PDJLVWUDOHL� GHFRPXQLFDUH��=�� SkQ� OD=�� ,QWUDUH� SHQWUX� ]RQH�� 7HUPLQDOHOH� =�SkQ� OD� =��� SHUPLW� FRQHFWDUHD� D� ��]RQH�GLUHFW�SH�SODFD�GH�ED]��7,3��5,1*�7���5� &RQHFWDUHD�OLQLHL�WHOHIRQLFH�
(*1' 7HUPLQDO�SHQWUX�S�PkQWDUH�
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����&RQVXPXO�vQ�FXUHQW���FHQWUDO � úL�PRGXOH�0RGXOH3HQWUX�FD�VLVWHPXO�V� IXQF LRQH]H�FRUHFW�WUHEXLH�FDLHúLULOH�GH�DOLPHQWDUH�GH�SH�SODFD�GH�ED] � úL�VXUVHOHVXSOLPHQWDUH�GH�DOLPHQWDUH�V� QX�ILH�VXSUDvQF�UFDWH�)RORVL L�LQGLFD LLOH�FDUH�XUPHD]� SHQWUX�D�FDOFXODFRQVXPXO�vQ�FXUHQW�GLQ�VLVWHP�úL�SHQWUX�D�Y � DVLJXUD�F�DFHVWD�QX�GHS�úHúWH�OLPLWHOH�PD[LPH�
3ODFD�GH�%D]� 3&����3ODFD�GH�E�]� SRDWH�GHELWD�PD[LP����P$�SHQWUXGLVSR]LWLYH�FRQHFWDWH�OD�$8;��6$8;��3*0�úL�FHOHFRQHFWDWH�OD�PDJLVWUDOD�GH�FRPXQLFDUH��3HQWUXPDJLVWUDOD�GH�FRPXQLFDUH�WUHEXLH�UH]HUYD  L�FHO�SX LQ���P$��3HQWUX�D�FDOFXOD�FXUHQWXO�QHFHVDU�FRPSOHWD  LXUP�WRUXO�WDEHO�
*ULO� GH�&DOFXO�DO�&RQVXPXOXL�GH�SH�3ODFD�GH�%D]�0D[LPXP��vQ�PRG�DúWHSWDUH�VD�DODUP��$8;�����P$�PD[��
6$8;������P$�PD[��
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$ODUP� �SHQWUX���PLQ��PD[��%HOO����$�PD[��

���3*0��3*0���LHúLUL�VWDQGDUG�� �PD[����P$��3*0��3*0���LHúLUL�SW��$0/�� �PD[�����P$3HQWUX� D� FDOFXOD� FXUHQWXO� GH� SH� EXFOD� DGUHVDELO��YHGH L�SDUDJUDIXO�������&RQHFWDUHD� GLVSR]LWLYHORU$0/��

���9HGH L��7DEHO�GH�&DOFXO�&XUHQW�SH�0DJLVWUDOD�GH&RPXQLFDUH��
0RGXOH�&RPSDWLELOH�3&����ÌQ� FRQWLQXDUH� Y� SUH]HQW�P� R� OLVW� D� PRGXOHORUFRPSDWLELOH� 3&����� úL� D� FXUHQWXOXL� QHFHVDU� SHQWUXILHFDUH�GLQWUH�DFHVWHD�
'LVSR]LWLY &RQVXP��P$�7DVWDWXU� �/&'��;;� ��3&�����([WHQVLH�=RQH ��3&�����([WHQVLH�=RQH ��

3&����56�5HFHSWRU�5DGLR ���3&�����0RGXO�)RF ��3&����%3�0RGXO�SW��6LUHQ� 'XDO� ��3&�����0RGXO�5HOHH ��3&�����0RGXO�,HúLUL�GH�&XUHQW�6F �]XW ��(6&257�����$VLVWHQW�$XGLR ���3&�����,QWHUID ��6HULDO� GH�,PSULPDQW� ��3&�����0RGXO�&RQWURO�$FFHV ��
&DOFXODUHD�&XUHQWXOXL�7RWDO'XS� FH�D L�GHWHUPLQDW�WRDWH�PRGXOHOH�DOLPHQWDWH�GH�SHSODFD�GH�ED]� IRORVL L� WDEHOXO�XUP�WRU�SHQWUX�D�FDOFXODFRQVXPXO�WRWDO�GH�SH�PDJLVWUDOD�GH�FRPXQLFDUH�
7DEHO� GH� &DOFXO� &XUHQW� SH� 0DJLVWUDOD� GH&RPXQLFDUH'LVSR]LWLY &XUHQW�P$� ; &DQWLWDWH 7RWDO�P$�7DVWDWXU� �� [3&����
 �� [&XUHQW�7RWDO�'LVSR]LWLYH 3&����
 �� [&XUHQW�7RWDO�'LVSR]LWLYH 3&����56 ��� [3&���� �� [3&����%3 �� [3&���� �� [3&����
 �� [&XUHQW�7RWDO�'LVSR]LWLYH (6&257���� ��� [3&���� �� [3&���� �� [&RQVXP�7RWDO�SH�0DJLVWUDO� 
� $FHVWH� PRGXOH� GHELWHD]� FXUHQW� F�WUHGLVSR]LWLYHOH� FRQHFWDWH� OD� HOH�� $FHVW� FXUHQW� WUHEXLHDG�XJDW� OD� FDOFXOXO� FXUHQWXOXL� WRWDO� GH� SHPDJLVWUDOD� GH� FRPXQLFDUH�� )LHFDUH� /('� LQGLFDWRUFRQVXP� SvQ� OD���P$����� &RQHFWDUHD�úL�)XQF  LRQDUHD�0DJLVWUDOHL�GH&RPXQLFDUH0DJLVWUDOD�GH�FRPXQLFDUH�HVWH�IRORVLW � GH�F�WUHFHQWUDO� úL�PRGXOH�SHQWUX�D�FRPXQLFD�vQWUH�HOH��&HOHSDWUX�WHUPLQDOH�GH�PDJLVWUDO � GH�OD�FHQWUDO� WUHEXLHFRQHFWDWH�OD�FHOH�SDWUX�WHUPLQDOH�GH�OD�ILHFDUH�PRGXO�

8UP�WRDUHOH�UHJXOL�WUHEXLH�UHVSHFWDWH�OD�FRQHFWDUHDPDJLVWUDOHL�GH�FRPXQLFDUH�



�

�� &DEOXO�IRORVLW�SHQWUX�PDJLVWUDO � WUHEXLH�V� ILH�GHPLQLPXP�I���PP��� 1LFL� XQ�PRGXO�QX� WUHEXLH� V� ILH� OD�R� GLVWDQ ��PDLPDUH�GH����P��vQ�FDEOX��GH�FHQWUDO ���� &DEOXO� HFUDQDW� VH� YD� IRORVL� QXPDL� vQ� ]RQHOH� FXLQWHUIHUHQ H� UDGLR� VDX� HOHFWURPDJQHWLFH�� 'DF � VHIRORVHúWH� FDEOX� HFUDQDW� GLVWDQ  D� PD[LP� SvQ� ODGLVSR]LWLY� VFDGH� vQ� PRG� FRQVLGHUDELO�� 9HULILFD  LFDSDFLWDWHD�SDUD]LW� GH�SH�FDEOX�SHQWUX�D�GHWHUPLQDGLVWDQ D�PD[LP� SvQ� OD� XQ�PRGXO�� �YH]L� �/LPLWH&DSDFLWLYH����� &DSDFLWDWHD� SDUD]LW� WRWDO� SH� PDJLVWUDOD� GHFRPXQLFDUH� QX� WUHEXLH� V� GHS�úHDVF� ��Q)�� �YH]L�/LPLWH�&DSDFLWLYH���
&�GHUL�SH�/LQLH'DWRULW� UH]LVWHQWHL�FRQGXFWRULORU��SH�DFHúWLD�Y � F�GHD�RDQXPLW� WHQVLXQH� FDUH� FUHúWH� RGDW� FX� FUHúWHUHDFXUHQWXOXL�FDUH�WUHFH�SULQ�FRQGXFWRUXO�UHVSHFWLY�3HQWUX� FD� PRGXOHOH� V� IXQF LRQH]H� FRUHFW� DFHVWHDWUHEXLH�DOLPHQWDWH�FX�PLQLPXP�����9��'DF � OD�PRGXOHWHQVLXQHD�GH�DOLPHQWDUH�VFDGH�VXE�����9�HVWH�SRVLELO �DSDUL LD�GH�HIHFWH�VHFXQGDUH�3HQWUX� D� FRUHFWD� DFHDVW� SUREOHP� vQFHUFD L� XQD� GLQXUP�WRDUHOH�LQGLFD LL��� &RQHFWD L� R� VXUV� VXSOLPHQWDU� 3&����� vQDSURSLHUHD� PRGXOXOXL� FX� SUREOHPH�� SHQWUX� DUHHQHUJL]D�PDJLVWUDOD�GH�FRPXQLFDUH��� 5HGXFH L�OXQJLPHD�FDEOXOXL�SvQ� OD�PRGXO��� 0�UL L�VHF LXQHD�FDEOXOXL�IRORVLW�
/LPLWH�&DSDFLWLYH&UHúWHDUHD� FDSDFLW� LL� SDUD]LWH� SH� PDJLVWUDOD� GHFRPXQLFDUH�YD� DIHFWD� WUDQVPLVLLOH�GH� GDWH� úL� YD� FDX]DvQFHWLQLUHD� VLVWHPXOXL� úL� FKLDU� EORFDUHD� DFHVWXLD�&DSDFLWDWHD� SDUD]LW� FUHúWH� FX� ILHFDUH�PHWUX� GH� FDEOXIRORVLW� vQ� VLVWHP��DVWIHO�FDSDFLWDWHD�SDUD]LW � D�FDEOXOXLIRORVLW� YD� GHWHUPLQD� OXQJLPHD�PD[LP � GH� FDEOX� FDUHSRDWH�IL�IRORVLW�SH�PDJLVWUDOD�GH�FRPXQLFDUH�
8UP�WRUXO� WDEHO� LQGLF� OXQJLPLOH� GH� FDEOX� DGPLVH� vQIXQF LH�GH�FDSDFLWDWHD�SDUD]LW� D�FDEOXOXL�IRORVLW�&DSDFLWDWH�3DUD]LW�)LU�SHU����P /XQJLPHD�GH�)LU0D[LP�$GPLV���Q) ����P��Q) ����P��Q) ���P��Q) ���P��Q) ���P��Q) ���PùL�ILUHOH�WUDVDWH�vQ�SDUDOHO�P�UHVF�FDSDFLWDWHD�SDUD]LW��'H� H[HPSOX� GDF� VH� IRORVHúWH� ILU� FX� FDSDFLWDWHDSDUD]LW� GH� ��Q)����P� OLPLWHOH� SHQWUX� FDEOX� FX� PDLPXOWH�ILUH�VvQW�x ��ILUH�OLPLWD�HVWH�GH����Px ��ILUH�OLPLWD�HVWH�GH����P

x ��ILUH�OLPLWD�HVWH�GH����Px ���ILUH�OLPLWD�HVWH�GH����P127���/XD L�OHJ�WXUD�FX�IDEULFDQWXO�FDEOXOXL�SHQWUX�DRE LQH�YDORDUHD�FDSDFLW� LL�SDUD]LWH�D�FDEOXOXL�IRORVLW�
6XUVD�6XSOLPHQWDU� 3&����0RGXOXO� 3&����� HVWH� IRORVLW� FD� VXUV � VXSOLPHQWDU�SHQWUX�D�DOLPHQWD�PRGXOHOH�DGL  LRQDOH�GLQ�VLVWHP�GDF�VvQW�GHS�úLWH�FDUDFWHULVWLFLOH�FHQWUDOHL��$FHVW�PRGXO�HVWHIRORVLW�úL�GDF� VvQW�F�GHUL�GH�WHQVLXQH�SH�OLQLH�H[FHVLYH�
&XUHQW�0D[LP�'HELWDW0RGXOXO� 3&����� SRDWH� GHELWD� XQ� FXUHQW� PD[LP� GH���$� F�WUH� GLVSR]LWLYHOH� PRQWDWH� SH� LHúLUHD� $8;�� SHLHúLULOH�UHOHHORU�úL�D�PRGXOHORU�FRQHFWDWH�SH�PDJLVWUDODGH�FRPXQLFDUH�
5HDOLPHQWDUHD�0DJLVWUDOHL�GH�&RPXQLFDUH5HOHXO� �� GH� SH� 3&����� HVWH� IRORVLW� SHQWUXUHDOLPHQWDUHD� PDJLVWUDOHL� GH� FRPXQLFDUH�� 3HQWUXUHDOLPHQWDUHD� PDJLVWUDOHL�� PRGXOXO� 3&����� VHFRQHFWHD]� FRQIRUP�VFKHPHL�XUP�WRUDUH�

127� ,03257$17�� 1X� IRORVL L� DOWH� VXUVH� GHDOLPHQWDUH� SHQWUX� UHDOLPHQWDUHD� PDJLVWUDOHL� GHFRPXQLFDUH�� 'LQ� FDX]D� úSL XULORU� GH� WHQúLXQH� úL� DUHJLPXULORU� WUDQ]LWRULL� PRGXOHOH� VH� SRW� EORFD� LDUFRPXQLFDUHD�GLQWUH�PRGXOH�úL�FHQWUDO� HVWH�vQWUHUXSW��ÌQ� FD]XO� vQ� FDUH� FHQWUDOD� QX� PDL� SRDWH� FRPXQLFD� FXXQXO� VDX�PHL�PXOWH�PRGXOH�� YD� LQL LD�R� UHVHWDUH�úL�YDvQWUHUXSH�DOLPHQWDUHD�PDJLVWUDOHL�GH�FRPXQLFDUH�WLPSGH� �� VHFXQGH� SHQWUX� D� UHVHWD� PRGXOHOH� úL� D� HOLPLQDSUREOHPD� DS�UXW� OD� PRGXOHOH� UHVSHFWLYH�� 'XS�� �VHFXQGH�PDJLVWUDOD� GH� FRPXQLFDUH� YD� IL� UHDOLPHQWDW�úL� PRGXOXO� FX� SUREOHPH� YD� vQFHSH� V� IXQF LRQH]HFRUHFW�'DF� HVWH� IRORVLW�� R DOW� VXUV� SHQWUX� UHDOLPHQWDUHDPDJLVWUDOHL�GH�FRPXQLFDUH��IXQF LD�PDL�VXV�SUH]HQWDW�QX�YD�IXQF LRQD�FRUHFW�127�� 1RLOH� YHUVLXQL� GH� PRGXOH� 3&����� DX� XQMXPSHU� QRWDW� FX� 
-�
�� $FHVW� MXPSHU� WUHEXLH� SXV� SHSR]L LD� �&RPEXV� 5HOD\��� $OWIHO� IXQF  LD� GH� UHVHWDUH� DDOLPHQW�ULL� QX� YD� IXQF LRQD�� 3HQWUX� PDL� PXOWHLQIRUPD LL� FLWL L� LQVWUXF LXQLOH� GH� LQVWDODUH� DOHPRGXOXOXL�3&�����



�

���� &RQHFWDUHD�=RQHORU=RQHOH� GLQ� VLVWHP� VH� FRQHFWHD] � FRQIRUP� VFKHPHORUSUH]HQWDWH� vQ� FRQWLQXDUH�� 'XS � FH� D L� KRW�UvW� WLSXO� GHVXSUDYHJKHUH�GH�SH�ILHFDUH�]RQ ���WUHEXLH�V� SURJUDPD LVHF LXQHD� �6XSUDYHJKHUHD� =RQHORU��� 9H]L� SDUDJUDIXO�����6XSUDYHJKHUHD�=RQHORU��SHQWUX�LQVWUXF  LXQL�
127�� =RQHOH�GH�)RF��6XSUDYHJKHUH�/,1.6��5�VSXQV/,1.6� VDX� FX� 5�VSXQV� )RU DW� YRU� IL� FRQHFWDWHvQWRWGHDXQD� FX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH� QHILLQGLPSRUWDQW�PRGXO� vQ� FDUH� D� IRVW� SURJUDPDW� VHF LXQHD�6XSUDYHJKHUHD�=RQHORU��
)�U� 5H]LVWHQ H�GH�/LQLH��)5/�7RDWH� ]RQHOH� FRQHFWDWH� I�U� UH]LVWHQ H� GH� OLQLH� VvQWEXFOH�QRUPDO�vQFKLVH�úL�YRU�IL�FRQVLGHUDWH�YLRODWH� FvQGVvQW�GHVFKLVH�

&X�6LPSO� 5H]LVWHQ ��GH�/LQLH��65/�ÌQ�DFHVW�FD]�vQ�EXFO� HVWH�LQFOXV� R�UH]LVWHQ ��GH����.�'DF� ]RQD� UHVSHFWLY� HVWH� VFXUWFLUFXLWDW� VDX� HVWHvQWUHUXSW� HD� YD� IL� FRQVLGHUDW� YLRODW��� 5H]LVWHQ D� VHPRQWHD]� OD�GLVSR]LWLYXO�GH�SH�FDS�WXO�WUDVHXOXL�'DF� HVWH� SURJUDPDW� FD� ]RQ� GH� )RF� VDX� ,QXQGD  LH�DWXQFL� vQWUHUXSHUHD� FLUFXLWXOXL� YD� JHQHUD� R� VWDUH� GHGHIHF LXQH�LDU�VFXUWFLUFXLWDUHD�OXL�YD�JHQHUD�R�VWDUH�GHDODUP��

&X�'XEO� 5H]LVWHQ ��GH�/LQLH��'5/�ÌQ� DFHVW� FD]� vQ� EXFO� VvQW� LQFOXVH� GRX� UH]LVWHQ H� GHOLQLH��8QD�vQVHULDW� FX�GLVSR]LWLYXO�LDU�FHD�GHD�GRXD�vQSDUDOHO� FX� GLVSR]LWLYXO�� ÌQ� DFHVW�PRG� SRW� IL� FRQHFWDWHQXPDL�GLVSR]LWLYHOH�FX�FRQWDFW�QRUPDO�vQFKLV�

$FHVW� PRG� GH� FRQHFWDUH� vL� YD� SHUPLWH� FHQWUDOHL� V �GHWHUPLQH� SDWUX� VW�UL� GLIHULWH�� ]RQ� GHIHFW��� ]RQ�vQWUHUXSW���]RQ� YLRODW���úL�]RQ� vQ�VWDUH�QRUPDO��

127�� 'RDU�XQ�VLQJXU�GLVSR]LWLY�SRDWH�IL�FRQHFWDW�vQDFHVW�PRG�OD�ILHFDUH�]RQ���1X�HVWH�SHUPLV� FRQHFWDUHDGH�PDL�PXOWH�GLVSR]LWLYH�SH�DFHHDúL�]RQ������ &RQHFWDUHD�=RQHORU�6SHFLDOH8QHOH�]RQH�QHFHVLW� XQ�DQXPLW�IHO�GH�FRQHFWDUH�SHQWUXXQ�DQXPLW�WLS�GH� ]RQ���$FHVWH� ]RQH� VvQW�SUH]HQWDWH� vQFRQWLQXDUH��3HQWUX�GHWDOLL�SULYLQG�WLSXULOH�GH�]RQH�FLWL  LSDUDJUDIXO�������3URJUDPDUHD�=RQHORU��
=RQ� )RF$FHVW� WLS� GH� ]RQ� IRORVHúWH� FRQWDF L� QRUPDOL� GHVFKLúL�&HQWUDOD� YD� GHFODQúD� VWDUH� GH� DODUP � FvQG� EXFOD� HVWHVFXUWFLUFXLWDW���6WDUHD�GH�'HIHF LXQH�OD�=RQ� )RF�YD�ILJHQHUDW� FvQG� EXFOD� HVWH� vQWUHUXSW��� ÌQ� PRG� QRUPDOSHQWUX� GHWHF LD� LQFHQGLLORU� VvQW� IRORVL  L� GHWHFWRULL� GHIXP�FX��� ILUH��$FHVW� WLS�GH�GHWHFWRUL� WUHEXLH�FRQHFWD  LGXS� FXP�XUPHD]��

$OLPHQWDUHD�GHWHFWRULORU�GH�IXP�WUHEXLH�VXSUDYHJKHDW �SULQWU�XQ� UHOHX� GH� FDS�W� GH� OLQLH� �50��&��� &RQWDFWXOUHOHXOXL�HVWH� vQVHULDW� FX� UH]LVWHQ  D� GH� OLQLH��$WvWD� WLPSFvW� UHOHXO� HVWH� DOLPHQWDW� FRQWDFWXO� HVWH� vQFKLV� úL� OLQLDHVWH�vQ�VWDUH�QRUPDO���ÌQ�PRPHQWXO�vQ�FDUH�VH�vQWUHUXSHDOLPHQWDUHD� UHOHXOXL� FRQWDFWXO� DFHVWXLD� VH� GHFKLGHvQWUHUXSvQG� EXFOD� úL� JHQHUvQG� VWDUHD� GH� 'HIHF  LXQH=RQ� )RF�
3RW�IL�FRQHFWD L�PDL�PXO L�GHWHFWRUL�GH�IXP�SH�DFHHDúLEXFO� GH� IRF�� 1X� LQFOXGH L� GLVSR]LWLYH� GH� GHWHF  LH� ODVSDUJHUH� VDX� DOWH� WLSXUL� GH� GLVSR]LWLYH� vQ� FDGUXO� XQHL]RQH�)RF�



�

=RQ� &KHLH�GH�&RPXWDUH=RQHOH�SURJUDPDWH�FD�FKHLH�GH�FRPXWDUH�SHQWUX�DUPDUHWUHEXLH� V� ILH�FRQHFWDWH� vQWU�XQXO�GLQ�PRGXULOH� GH�PDLMRV�

=RQ� GH�6XSUDYHJKHUH�/,1.6$FHDVW� ]RQ� HVWH� IRORVLW� GRDU� SHQWUX� XQXO� GLQPRGXOHOH� /,1.6������ /,1.6����� VDX� /,1.6�����'DF� DSDUH�R�GHIHF LXQH�OD�PRGXOXO�/,1.6��R�LHúLUH�GHOD�PRGXO�SRDWH� IL� IRORVLW� V� YLROH]H� ]RQD� SURJUDPDW�FD� VXSUDYHJKHUH�/,1.6� úL� HYHQLPHQWXO� UHVSHFWLY� HVWHWUDQVPLV�GLVSHFHUDWXOXL��&LWL  L�PDQXDOXO�GH�LQVWDODUH�SHFDUH� vO� SULPL L� FX� PRGXOXO� /,1.6� SHQWUX� PRGXO� GHFRQHFWDUH�DO�DFHVWXLD�
=RQ� GH�5�VSXQV�/,1.6$FHVW� WLS� GH� ]RQ� HVWH� IRORVLW� GRDU� FX� PRGXOXO/,1.6�����ÌQ�FD]XO�vQ�FDUH�OLQLD�WHUHVWU � HVWH�GHIHFW��FHQWUDOD�SRDWH�IL�DFFHVDW� SHQWUX�'RZQORDGLQJ�SH�OLQLDFHOXODU��� 'DF� PRGXOXO� /,1.6� GHWHFWHD]� XQ� DSHO� HODFWLYHD]� R�LHúLUH�FDUH�SRDWH�IL�IRORVLW � SHQWUX�YLRODUHDXQHL�]RQH�GH�DFHVW�WLS��$FHVW�OXFUX�YD�IRU  D�FHQWUDOD�V�U�VSXQG� OD� DSHOXO� GH� SH� OLQLD� FHOXODU� úL� YD� vQFHSHFRPXQLFDUHD�SHQWUX�'RZQORDGLQJ�=RQD� GH� 5�VSXQV� /,1.6� HVWH� FRQHFWDW� FRQIRUPXUP�WRDUHL�VFKHPH�

����&RQHFWDUHD�,HúLULORU�3URJUDPDELOH,HúLUHD� 3*0� HVWH� XQ� WHUPLQDO� SURJUDPDELO� úL� YD� ILFRQHFWDW�OD���9�FvQG�HVWH�DFWLYDW��$FHVW�WHUPLQDO�SRDWHGHELWD� PD[LPXP� ��� P$�� 'DF � FXUHQWXO� QHFHVDU� HVWHPDL� PDUH� GH� ���P$� DWXQFL� WUHEXLH� FRQHFWDW� XQ� UHOHXLQWHUPHGLDU�FRQIRUP�XUP�WRDUHL�VFKHPH�

)LHFDUH� LHúLUH� SRDWH� IL� SURJUDPDW � FD� XQD� GLQQXPHURDVHOH�RS LXQL�GLVSRQLELOH��&LWL  L�SDUDJUDIXO������2S LXQL� SHQWUX� ,HúLULOH� 3URJUDPDELOH�� SHQWUX� R� OLVW �FRPSOHW� D� RS LXQLORU� FDUH� SRW� IL� SURJUDPDWH� SHQWUXLHúLULOH�SURJUDPDELOH�����&RQHFWDUHD�'LVSR]LWLYHORU�$0/$FHVW� WLS� GH� GLVSR]LWLYH� IRORVHVF� �� ILUH� SHQWUXDOLPHQWDUH� úL� DFHOHDúL� �� ILUH� SHQWUX� FRPXQLFDUH� FXFHQWUDOD�� 7R L� GHWHFWRULL� GH� DFHVW� WLS� VvQW� SURLHFWD  LSHQWUX� XQ� FRQVXP� UHGXV� SHQWUX� D� SXWHD� IDFH� VLVWHPXOPXOW�PDL�HILFLHQW�ÌQ�VLVWHP�SRW�IL�FRQHFWDWH�SvQ� OD�����GLVSR]LWLYH�$0/�%XFOD�$0/�VH�FRQHFWHD]� OD�3*0��úL�VDX�3*0��FDUHWUHEXLH�V� ILH�SURJUDPDWH�V� IXQF LRQH]H�vQ�PRG�$0/�'DF� HVWH�IRORVLW� R�VLQJXU� EXFO� DWXQFL�WRDWH�FHOH����GLVSR]LWLYH�SRW�IL�FRQHFWDWH�SH�R�VLQJXU � EXFO���'DF� VHIRORVHVF�úL�3*0��úL�3*0��DWXQFL�FHOH�����GLVSR]LWLYHVH�vPSDUW�vQWUH�FHOH�GRX� EXFOH�vQ�RULFH�UDSRUW�3HQWUX� LQVWUXF LXQL� GHVSH� FRQILJXUDUHD� LHúLULORUSURJUDPDELOH� V� IXQF LRQH]H� vQ� PRG� $0/� úL� SHQWUXvQURODUHD� GLVSR]LWLYHORU� $0/�� FLWL  L� SDUDJUDIXO� �����ÌQURODUHD�GLVSR]LWLYHORU�$0/��
'LVSR]LWLYH�$0/'LVSR]LWLYHOH�DGUHVDELOH�GLVSRQLELOH�VvQW�x $06��������7� 'HWHFWRU� GH� )XP� FX� �RS  LRQDO�VHQ]RU�GH�WHPSHUDWXU��x $0%�����'HWHFWRU�3,5x $0%�����'HWHFWRU�3,5�'XDOx $0$�����'HWHFWRU�GH�*HDP�6SDUWx $03�����&RQWDFW�0DJQHWLF�SW��XúL�VDX�JHDPXULx $03�����0RGXO�&RQWDFW�,QWUDUH
7LPS�GH�5�VSXQV�DO�%XFOHL7LPSXO� GH� U�VSXQV� DO� GLVSR]LWLYHORU� GLQ� EXFOD� $0/GHSLQGH�GH�GRX� FULWHULL��FvWH�EXFOH�VvQW�IRORVLWH�úL�FvWHGLVSR]LWLYH�VvQW�SH�ILHFDUH�EXFO ���0RGLILFDUHD�WLPSXOXLGH�U�VSXQV�LQFOXGH�XUP�WRULL���IDFWRUL�x 7LPSXO�GH�UHDF LH�DO�GLVSR]LWLYXOXLx 7LPSXO�GH�UDSRUW�úL�FRQILUPDUHx 7LPSXO�GH�SURFHVDUH�DO�FHQWUDOHL
7LPSLL�GH�U�VSXQV�PD[LPL�VvQW�2�6LQJXU� %XFO� $0/��SvQ� OD����GLVSR]LWLYH�SH�EXFO� !����V���SvQ� OD�����GLVSR]LWLYH�SH�EXFO� !����V'RX� %XFOH�$0/��SvQ� OD����GLVSR]LWLYH�SH�DPEHOH�EXFOH !����V���SvQ� OD�����GLVSR]LWLYH�SH�DPEHOH�EXFOH !����V
&DOFXOXO�&XUHQWXOXL�SH�%XFOD�$0/&HQWUDOD�SRDWH�GHELWD�PD[LP� ���P$�SH� ILHFDUH�EXFO �$0/��3HQWUX�D�FDOFXOD�FXUHQWXO�QHFHVDU�SHQWUX�R�EXFO �$0/�FRPSOHWD L�XUP�WRUXO�WDEHO�
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7DEHO�GH�&DOFXO�DO�&XUHQWXOXL�SH�%XFOD�$0/'LVSR]LWLY &XUHQW�P$� ; &DQWLWDWH 7RWDO�P$�$06�����7 ��� [$0%���� ��� [$0%���� ��� [$0$���� ��� [$03���� ��� [$03���� ��� [&XUHQW�7RWDO� 
&vQG� VvQW� FRQHFWDWH� PDL� PXOWH� GLVSR]LWLYH� SH� EXFOD$0/� FXUHQWXO� QHFHVDU� FUHúWH�� /XQJLPHD� PD[LP � DFDEOXOXL�IRORVLW�HVWH�OLPLWDW� vQ�IXQF LH�GH�FXUHQWXO�WRWDOGH�SH�EXFO���ÌQ�WDEHOXO�XUP�WRU�VvQW� LQGLFDWH�GLVWDQ  HOHPD[LPH�vQ�IXQF LH�GH�FXUHQWXO�GH�SH�EXFO��

&XUHQW�%XFO� 'LVWDQ D�0D[LP� $GPLV� �P���P$ ������P$ �����P$ �����P$ ������P$ �����P$ ��
&RQHFWDUHD�%XFOHL�$0/'LVSR]LWLYHOH� $0/� SRW� IL� FRQHFWDWH� vQ� RULFHFRQILJXUD LH�GXS� FXP�VH�YHGH�úL�vQ�VFKHPD�XUP�WRDUH�

$FHDVW� FRQILJXUD LH� HVWH� YDODELO� GRDU� SHQWUXGLVSR]LWLYHOH�$0/��&LWL  L�SURVSHFWXO�ILHF�UXL�GLVSR]LWLYSHQWUX� PDL� PXOWH� LQIRUPD  LL� GHVSUH� PRGXO� GHIXQF LRQDUH�úL�FRQHFWDUH�DO�DFHVWXLD�127�� 1X� VvQW� QHFHVDUH� UH]LVWHQ H� GH� FDS�W� GH� OLQLHSHQWUX�FRQHFWDUH�DFHVWRU�GLVSR]LWLYH�'XS� FH� GLVSR]LWLYHOH� DX� IRVW� FRQHFWDWH� LHúLUHD� 3*0WUHEXLH� SURJUDPDW�� SHQWUX� PRGXO� $0/� úL� ILHFDUHGLVSR]LWLY� FRQHFWDW� WUHEXLH� vQURODW�� &LWL L� SDUDJUDIXO����� �ÌQURODUHD� 'LVSR]LWLYHORU� $0/�� SHQWUXLQVWUXF LXQL�����$OLPHQWDUHD�'LVSR]LWLYHORU��$8;��6$8;��$8;���$OLPHQWDUH�$X[LOLDU�$FHVWH� WHUPLQDOH� SRW� IL� IRORVLWH� SHQWUX� DOLPHQWDUHDGHWHFWRULORU�GH�PLúFDUH��D�GHWHFWRULORU�GH�JHDP�VSDUW�úLD� DOWRU� GLVSR]LWLYH� FDUH� QHFHVLW � DOLPHQWDUH�� $8;�SR]LWLY�� úL� *1'� �QHJDWLY�� SRDWH� GHELWD� XQ� FXUHQWPD[LP�GH����P$�6$8;����$OLPHQWDUH�$X[LOLDU� &RPXWDW�

$FHVWH� WHUPLQDOH� VvQW� IRORVLWH� SHQWUX� DOLPHQWDUHDGLVSR]LWLYHORU� FDUH� QHFHVLW� vQWUHUXSHUHD� DOLPHQW�ULLSHQWUX� UHVHWDUH�� ÌQWUHUXSHUHD� DOLPHQW �ULL� SH� DFHVWHWHUPLQDOH�VH�IDFH�FX�DMXWRUXO�FRPHQ]LL�>
@>�@>�@�
�����&RQHFWDUH�/LQLHL�7HOHIRQLFH&RQHFWDUHD�OLQLHL�WHOHIRQLFH�VH�IDFH�OD�WHUPLQDOHOH�7,3�5,1*��7����5���FRQIRUP�VFKHPHL�XUP �WRDUH�

127�� 3HQWUX� R� IXQF LRQDUH� FRUHFW�� QX WUHEXLH� V�H[LVWH�DOWH� HFKLSDPHQWH� �� URERW� WHOHIRQLF�� ID[�� WHOHIRQ�HWF���FRQHFWDWH�vQWUH�OLQLD�WHOHIRQLF� úL�FHQWUDO�������&RQHFWDUH�6LUHQHL��%(//��úL�%(//��$FHVWH� WHUPLQDOH� VvQW� IRORVLWH� SHQWUX� DOLPHQWDUHDVLUHQHL�V�X�D�DOWXL�GLVSR]LWLY�GH�DYHUWL]DUH�VRQRU � FDUHQHFHVLW� DOLPHQWDUH��$FHDVW� LHúLUH�SRDWH� VXSRUWD� SvQ�OD� �$� SH� GXUDWH� IRDUWH� VFXUWH� GH� WLPS� úL� ���P$� SHGXUDWH� PDL� OXQJL� GH� WLPS�� $FHDVW � LHúLUH� HVWHVXSUDYHJKHDW��� 'DF� FLUFXLWXO� GH� VLUHQ� HVWH� vQWUHUXSWVH�YD�JHQHUD�R�VWDUH�GH�GHIHF  LXQH��'DF� QX�VH�IRORVHúWHVLUHQ� FRQHFWD L� vQWUH� WHUPLQDOHOH�%(//�� úL� %(//�� RUH]LVWHQ �� GH� ����� 2KPL� SHQWUX� D� HOLPLQD� VWDUHD� GHGHIHF LXQH�3HQWUX� R� IXQF LRQDUH� FRUHFW� WUHEXLH� OXDW� vQ� FDOFXOOXQJLPHD�FDEOXOXL�IRORVLW�SHQWUX�FRQHFWDUHD�VLUHQHL�ÌQ� WDEHOXO� XUP�WRU� HVWH� LQGLFDW� OXQJLPHD�PD[LP� GHFDEOX�IRORVLW�vQ�IXQF LH�GH�FXUHQWXO�FRQVXPDW�GH�VLUHQ ��&XUHQW /XQJLPH�0D[LP� $GPLV� �P�����P$ ������P$ ������P$ �����P$ �����P$ �����P$ ���
�����&RQHFWDUHD�3�PvQW�ULL&XWLD� PHWDOLF� D� FHQWUDOHL� WUHEXLH� S�PvQWDW��� 3HQWUXDFHDVWD�SXWH L�IRORVL� HDYD�GH�OD�DSD�UHFH�VDX�WURQVRQXOGH�S�PvQWDUH��GDF� DFHVWD�H[LVW��3HQWUX� DFWLYDUHD� IXQF  LHL� GH� GHWHFWDUH� D� S�PvQW�ULLLQFRUHFWH�WUHEXLH�FD�WHUPLQDOXO�(*1'�V � ILH�FRQHFWDW�ODS�PvQWDUH�� 'HIHF LXQHD� GH� 3�PvQWDUH� ,QFRUHFW� HVWHLQGLFDW� GDF� RULFH� FRQGXFWRU� GLQ� VLVWHP� DUH� RUH]LVWHQW� ID ��GH�PDV� PDL�PLF� GH���.2KPL�
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�����&RQHFWDUHD�$OLPHQW�ULL��&$�úL�%DWHULH�$WHQ LH� 1X� FRQHFWD L� WUDQVIRUPDWRUXO� VDX� EDWHULDvQDLQWH�FD�FHOHODOWH�FRQH[LXQL�V� ILH�I�FXWH�
&RQHFWDUHD� %DWHULHL� �� )LUHOH� 5RúX� úL� 1HJUX� SW�%DWHULH%DWHULD�VH�FRQHFWHD]� FX�ILUXO�URúX�OD�ERUQD�SR]LWLY� DEDWHULHL�LDU�ILUXO�QHJUX�OD�ERUQD�QHJDWLY � D�EDWHULHL�$WHQ LH� $YH L� JULM� V� UHVSHFWD L� SRODULWDWHD�� 'DF�EDWHULD�HVWH�FRQHFWDW� LQYHUV�FHQWUDOD�QX�YD�IXQF LRQD�
7HUPLQDOHOH�$&$WHQ LH� &RQHFWD L� EDWHULD� vQDLQWH� V� FRQHFWD LWHQVLXQHD�DOWHUQDWLY��/D�DFHVWH�WHUPLQDOH�VH�FRQHFWHD] � VHFXQGDUXO������9�úL��9$��XQXL�WUDQVIRUPDWRU�DO�F �UXL�SULPDU�HVWH�FRQHFWDWOD�R�VXUV� GH�WHQVLXQH�DOWHUQDWLY� I�U� FRPXWDWRU�1X� FRQHFWD L� WUDQVIRUPDWRUXO� OD� R� VXUV� GH� WHQVLXQHFRQWURODW� SULQWU�XQ�FRPXWDWRU�,QWUDUHD�GH� WHQVLXQH�DOWHUQDWLY� HVWH� VXSUDYHJKHDW��� ÌQFD]XO�vQ�FDUH�HVWH�vQWUHUXSW� WHQVLXQHD�GH�DOLPHQWDUH�YDIL� JHQHUDW� R� VWDUH� GH� GHIHF LXQH�� 3HQWUX� PDL� PXOWHLQIRUPD LL� FLWL L� SDUDJUDIXO� ������ �2S  LXQL� $OLPHQWDUH&$�&&��
$OLPHQWDUHD�&HQWUDOHL'XS� FH�DX�IRVW�WHUPLQDWH�WRDWH�FRQH[LXQLOH�GLQ�VLVWHPúL� DX� IRVW� YHULILFDWH� V� QX� ILH� vQWUHUXSWH�� vQ� VFXUW� VDXFRQHFWDWH� OD� S�PvQWDUH�� FHQWUDOD� VH� DOLPHQWHD] � vQPRGXO�XUP�WRU��� 6H�FRQHFWHD]� EDWHULD��� 6H�FRQHFWHD]� WUDQVIRUPDWRUXO�GH�&$�&HQWUDOD� QX� YD� SRUQL� vQ�PRG� FRUHFW� GDF � EDWHULD� HVWHFRQHFWDW� GXS� FRQHFWDUHD�&$�

*UDILFH�SHQWUX�6HOHFWDUHD�%DWHULHL*UDILFHOH� XUP�WRDUH� IRORVHVF� SHQWUX� GHWHUPLQDUHDWLSXOXL�GH�EDWHULH�FDUH�WUHEXLH�IRORVLW � SHQWUX�D�VXSRUWDVLVWHPXO� WLPS� GH� ��� GH� RUH� VDX� ��� GH� RUH� vQ� PRGXODúWHSWDUH�� 8QLWDWHD� GH� P�VXU� SHQWUX� EDWHULL� HVWHDPSHUL�RU� �$K���3HQWUX�D�FDOFXOD�GLPHQVLXQHD�EDWHULHLSH�FDUH�WUHEXLH�V� R�IRORVL L�H[HFXWD L�XUP�WRULL�SDúL��� &DOFXOD L�FXUHQWXO�WRWDO�QHFHVDU�SHQWUX�FD]XO�vQ�FDUHFHQWUDOD� HVWH� vQ� PRG� DúWHSWDUH�� 9HGH  L� SDUDJUDIXO����� SHQWUX� LQIRUPD  LL� GHVSUH� PRGXO� vQ� FDUH� VHFDOFXOHD]� DFHVW�FXUHQW��� 'HWHUPLQD L� FXUHQWXO� FRQVXPDW� vQ� FD]XO� vQ� FDUHVLVWHPXO�HVWH�vQ�VWDUH�GH�DODUP���� ÌQ� JUDILFXO� XUP�WRU� GHWHUPLQD L� SR]L LD� SH� D[DRUL]RQWDO� úL� SH� D[D� YHUWLFDO� SHQWUX� FXUHQ LLUHVSHFWLYL��� 'HWHUPLQD L�vQ�FH�]RQ� D�JUDILFXOXL�VH�LQWHUVHFWHD]�FHOH� GRX� YDORUL� DOH� FXUHQ LORU�� ÌQ� UHJLXQHDUHVSHFWLY� HVWH� WUHFXW� FDSDFLWDWHD� EDWHULHL� FDUHWUHEXLH�IRORVLW��
([HPSOX�&XUHQW�GH�DúWHSWDUH� ���P$&XUHQW�GH�DODUP�  ��$'LQ�JUDILFXO�GH����RUH�UH]XOW� F� HVWH�QHFHVDU� R�EDWHULHFX�FDSDFLWDWHD�GH���$K�
6HOHF LH�%DWHULH�SHQWUX����RUH�$úWHSWDUH�úL���PLQXWH$ODUP�

6HOHF LH�%DWHULH�SHQWUX����RUH�$úWHSWDUH�úL���PLQXWH$ODUP�
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6HF LXQHD��� &XP�VH�3URJUDPHD]�
����,QWUDUH�vQ�0RG�3URJUDPDUH&HQWUDOD�3&�����VH�SURJUDPHD] � SULQ�LQWHUPHGLXO�XQXLPHQLX� VLVWHP��)RORVL  L� WDVWHOH�V�JHDW� ����! ��SHQWUX�DWUHFH�GH�OD�R�RS LXQH�OD�DOWD�úL�DS�VD L�WDVWD�>
@�SHQWUX�DVHOHFWD�RS LXQHD�DILúDW� SH�HFUDQ�&RQWLQXD L� DFHDVW� SURFHGXU� SvQ� FvQG� DMXQJH L� ODVHF LXQHD�GH�SURJUDPDUH�GRULW� úL�DS�VD L�>
@�SHQWUX�D�RVHOHFWD��8QHRUL�HVWH�QHFHVDU�FD�SHQWUX�D�DMXQJH�vQ�]RQDGH� LQWURGXFHUH� D� GDWHORU� V� WUHFH L� SULQ� PDL� PXOWHPHQLXUL�� $S�VD L� WDVWD� >�@� SHQWUX� D� UHYHQL� OD� PHQLXODQWHULRU�3HQWUX� D� LQWUD� vQ� PRGXO� SURJUDPDUH� LQWURGXFH  L>
@>�@>&RGXO�LQVWDODWRUXOXL@�OD�RULFDUH�GLQWUH� WDVWDWXULOHvQURODWH� vQ� VLVWHP�� 3HQWUX� D� SUHYHQL� DFFHVXO� ODSURJUDPDUH� DO� SHUVRDQHORU� QHDXWRUL]DWH� FRGXOLQVWDODWRUXOXL� WUHEXLH� VFKLPEDW�� 9DORDUHD� LQL  LDO� DFRGXOXL� LQVWDODWRUXOXL� HVWH� >����@�� 3HQWUX� D� VFKLPEDDFHVW�FRG�FLWL L�SDUDJUDIXO�������&RGXO�,QVWDODWRUXOXL��'XS� FH�D L�LQWUDW�vQ�PRGXO�SURJUDPDUH��SULPXO�PHQLXFRQ LQH�FLQFL�RS LXQL�FDUH�VvQW�SUH]HQWDWH�vQ�FRQWLQXDUH�)RORVL L�WDVWHOH�����! ��SHQWUX�D�WUHFH�GH�OD�R�RS  LXQH�ODDOWD�úL�DS�VD L�WDVWD�>
@�SHQWUX�D�VHOHFWD�RS  LXQHD�GH�SHHFUDQ�x 6LVWHP� � $FHVWH� RS LXQL� GH� SURJUDPDUH� DIHFWHD]�IXQF LRQDUHD� vQWUHJXOXL� VLVWHP�� $FHVWH� RS  LXQLLQFOXG� FRPXQLFD LLOH�� GRZQORDGLQJ�� RS  LXQLLPSULPDQW��� SURJUDPDUHD� FRGXOXL� LQVWDODWRU� úL� DFRGXOXL�SULQFLSDO��HWF�x 3DUWL LL� � $FHVWH� RS LXQL� VH� SURJUDPHD]� SHQWUXILHFDUH� SDUWL LH� vQ� SDUWH� úL� LQFOXG� UHSDUWL]DUHD]RQHORU��SURJUDPDUHD�WLPSLORU�SH�SDUWL  LH��HWF�x 0RGXOH�� $FHVW�PHQLX�HVWH�IRORVLW�SHQWUX�vQURODUHDPRGXOHORU�úL�D�WDVWDWXULORU�GLQ�VLVWHP�x 0HPRULH�(YHQLPHQWH� � $FHVW� PHQLX� Y� SHUPLWHDFFHVXO� OD� PHPRULD� GH� HYHQLPHQWH� VLVWHP� SHQWUXYL]XDOL]DUHD�úL�WLS�ULUHD�DFHVWHLD�x 'LDJQRVWLF� � 0HQLX� IRORVLW� SHQWUX� YHULILFDUHDGHIHF LXQLORU� JHQHUDWH� GH� PRGXOHOH� vQURODWH� vQVLVWHP�)RORVL L�WDVWHOH�����! ��SHQWUX�D�DMXQJH�OD�PHQLXO�vQ�FDUHGRUL L�V� LQWUD L�úL�DS�VD L�WDVWD�>
@��'H�H[HPSOX�SHQWUXD�SURJUDPD�FRGXO�GH�LGHQWLILFDUH�FOLHQW�SHQWUX�SDUWL  LD�DGRXD�WUHEXLH�V� SDUFXUJH L�XUP�WRULL�SDúL�,QWUD L� vQ�PRGXO� SURJUDPDUH� úL� IRORVL  L� WDVWHOH� �� ��! �SHQWUX�D�DMXQJH�OD�PHVDMXO� $S�VD L�>
@

$S�VD L�>
@

)RORVL L� WDVWHOH� �� �� !� �SHQWUX�D�VHOHFWD�SDUWL  LD��
$S�VD L�>
@
$S�VD L�>
@�

,QWURGXFH L� XQ� QXP�U� GH� �� FLIUH� FDUH� UHSUH]LQW� FRGXOGH� LGHQWLILFDUH� FOLHQW� SHQWUX� SDUWL  LD� ��� 'XS�LQWURGXFHUHD� FRGXOXL� SH� HFUDQ� YD� IL� DILúDW� PHVDMXO�&2'�,'�&/,(17����$S�VD L�>�@�SHQWUX�D�UHYHQL�vQ�PHQLXO�DQWHULRU�úL�SHQWUXD�LHúL�GLQ�PRGXO�GH�SURJUDPDUH�&DUDFWHUHOH�V�JHDW� ��!��DSDU�SH�HFUDQ�vQ�FD]XO�vQ�FDUHvQ� PHQLXO� UHVSHFWLY� H[LVW� PDL� PXOWH� RS LXQL� VDXVHF LXQL�GH�SURJUDPDUH�
����3URJUDPDUHD�GXS� 1XP�UXO�GH�5HIHULQ �2� PHWRG� UDSLG� GH� SURJUDPDUH� HVWH� FHD� vQ� FDUH� VHIRORVHúWH�VLVWHPXO�QXPHUHORU�GH�UHIHULQ  ��SHQWUX�D�V�ULGLUHFW� OD� VHF LXQHD� GH� SURJUDPDUH� SH� FDUH� R� GRUL  L�$FHVWH�QXPHUH�GH�UHIHULQ  ��DSDU� OvQJ� ILHFDUH� VHF LXQHGH�SURJUDPDUH�vQ�PDQXDOXO�FX�WDEHOH�GH�SURJUDPDUH�úLVXE�ILHFDUH�WLWOX�vQ�PDQXDOXO�GH�LQVWDODUH�3HQWUX� D� SURJUDPD� IRORVLQG� QXPHUHOH� GH� UHIHULQ  �LQWURGXFH L� >
@>�@>&RGXO� ,QVWDODWRUXOXL@�� $S�VD L� úL LQH L� DS�VDW� WDVWD� >$@X[LOLDU� SvQ� FvQG� SH� DILúDM� YDDS�UHD�XUP�WRUXO�PHVDM��,QWURGX�5()��DSRL�
�,QWURGXFH L� QXP�UXO� GH� UHIHULQ �� DO� VHF LXQLL� SH� FDUHGRUL L� V� R� SURJUDPD L� úL� DS�VD L� WDVWD� >
@�� 3H� HFUDQXOWDVWDWXULL�YD�DS�UHD�LPHGLDW�VHF LXQHD�SH�FDUH�GRUL L�V� RSURJUDPD L�'DF� OD� LQWURGXFHDUHD� QXP�UXOXL� GH� UHIHULQ �� D� IRVWI�FXW� R� JUHúHDO� IRORVL L� WDVWD� ���� SHQWUX� D� UHYHQL� ODSULPD�FLIU� úL�LQWURGXFH L��GLQ�QRX��QXP�UXO�GH�UHIHULQ �FRUHFW�'XS� FH�D L�SURJUDPDW�VHF LXQHD�UHVSHFWLY� WUHEXLH�V�DS�VD L�WDVWD�>�@�SHQWUX�D�VDOYD�VFKLPE�ULOH�3HQWUX�H[HPSOXO�GH�PDL� VXV�QXP�UXO�GH� UHIHULQ �� HVWH>����;;��@�� 8QGH� >;;@� UHSUH]LQW � QXP�UXO� SDUWL LHLFDUH�vQ�FD]XO�GH�ID ��HVWH�>��@�'XS� FH�Y� GHYLQH�IDPLOLDU�DFHVW�PRG�GH�SURJUDPDUH�SURJUDPDUHD� VLVWHPXOXL� YD� GHYHQL� VLPSO � úL� UDSLG��7RDWH�QXPHUHOH�GH�UHIHULQ  ��VvQW�VFULVH�vQ�PDQXDOXO�FXWDEHOH�GH�SURJUDPDUH�
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����3URJUDPDUHD�1XPHUHORU�=HFLPDOHÌQ� DQXPLWH� VHF LXQL� GH� SURJUDPDUH� HVWH� QHFHVDU �LQWURGXFHUHD� GH� QXPHUH� ]HFLPDOH� �FLIUH� GH� OD� �� OD� ���FXP� DU� IL� GHILQLUHD� ]RQHORU�� WLPSL� VLVWHP�� HWF�� ÌQDLQWHGH�D�vQFHSH�SURJUDPDUHD�XQHL�VHF  LXQL�WUHEXLH�FD�WRDWHLQIRUPD LLOH� QHFHVDUH� V� ILH� FRPSOHWDWH� vQ� WDEHOHOH� GHSURJUDPDUH�0XOWH� GLQWUH� VHF LXQL� FHU� XQ� QXP�U� IL[� GH� FLIUH� FDUHWUHEXLH�LQWURGXVH��&HQWUDOD�YD�UHYHQL�vQ�PRG�DXWRPDW�ODPHQLXO� DQWHULRU� GXS� LQWURGXFHUHD� WXWXURU� FLIUHORUQHFHVDUH�'DF� DS�VD L� WDVWD� >�@� vQ� WLPSXO� SURJUDP�ULL� XQHLVHF LXQL�� GRDU� FLIUHOH� LQWURGXVH� vQDLQWH� GH� DS �VDUHDWDVWHL�>�@�YRU�IL�VFKLPEDWH��UHVWXO�FLIUHORU�U �PvQ�FXP�DXIRVW� SURJUDPDWH� DQWHULRU��'H� H[HPSOX� OD� SURJUDPDUHDQXPHUHORU�GH� WHOHIRQ��GXS� LQWURGXFHUHD�QXP�UXOXL�GHWHOHIRQ� DS�VD L� WDVWD� >�@� SHQWUX� D� QX� IL� QHFHVDU�SURJUDPDUHD�WXWXURU�FHORU����GH�FLIUH�

����3URJUDPDUHD�1XPHUHORU�+H[D]HFLPDOHÌQ� DQXPLWH� FD]XUL� HVWH� QHFHVDU� LQWURGXFHUHD� GHQXPHUH� KH[D]HFLPDOH�� FXP� DU� IL� QXPHUHOH� WHOHIRQLFHVDX� FRGXULOH� GH� UDSRUW�� 3HQWUX� D� LQWURGXFH� R� FLIU �KH[D]HFLPDO� DS�VD L�WDVWD�>
@�SHQWUX�D�LQWUD�vQ�PHQLXO+H[�� )RORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� OD� FLIUDKH[D� GRULW� úL� DS�VD L� WDVWD� >
@� GLQ� QRX�� &LIUHOH� KH[DPDL� SRW� IL� LQWURGXVH� DS�VvQG� >
@>���@� XQGH� �FRUHVSXQGH�OXL�
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&
������
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������
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)
�'XS� LQWURGXFHUHD� FLIUHL� KH[D� FHQWUDOD� UHYLQH� vQ�PRGDXWRPDW�vQ�PRGXO�GH�SURJUDPDUH�]HFLPDO�'H�H[HPSOX�SHQWUX�D�LQWURGXFH�GDWHOH��$%&'��WUHEXLHV� LQWURGXFH L��>
@�>�@�>
@�>�@�>
@�>�@�>
@�>�@�����3URJUDPDUHD�2S  LXQLORU�SULQ�&RPXWDUH0XOWH� GLQWUH� VHF LXQLOH� GH� SURJUDPDUH� FRQ  LQ� RS LXQLFDUH�SRW�IL�DFWLYDWH�VDX�GH]DFWLYDWH��)RORVL  L�WDVWHOH����!���SHQWUX�D�WUHFH�GH�OD�R�RS  LXQH�OD�DOWD�úL�DS�VD L�WDVWD>
@�SHQWUX�D�VFKLPED�VWDUHD�RS  LXQLL�vQWUH�>'@D�úL�>1@XUHVSHFWLY� vQWUH� DFWLYDW� úL� GH]DFWLYDW�� 'XS � FH� DX� IRVWSURJUDPDWH� WRDWH� RS  LXQLOH� DS�VD L� WDVWD� >�@� SHQWUX� DVDOYD�VFKLPE�ULOH�úL�SHQWUX�D�UHYHQL�vQ�PHQLXO�DQWHULRU�
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6HF LXQHD��� ÌQURODUHD�0RGXOHORU
����ÌQURODUHD�0RGXOHORU�úL�D�7DVWDWXULORU'XS� FH� WDVWDWXULOH� úL� PRGXOHOH� DX� IRVW� FRQHFWDWHDFHVWHD� WUHEXLH� vQURODWH� vQ� VLVWHP��$OLPHQWD  L� FHQWUDODFRQHFWvQG�SULPD�GDW� EDWHULD�XUPDW� GH�FRQHFWDUHD�&$�7RDWH�WDVWDWXULOH�FX�/&'�YRU�DILúD�PHVDMXO��/&'��;;'6&�/WG��127�� $YH L� JULM� FD� VLVWHPXO� V� QX� ILH� DOLPHQWDWDWXQFL�FvQG�FRQHFWD L�PRGXOHOH�127�� 1RWD L�ORFXO�GH�DPSODVDUH�úL�QXP�UXO�ILHF�UXLPRGXO�
ÌQURODUHD�3ULPHL�7DVWDWXUL�SH�3DUWL LD��3HQWUX� D� vQUROD� SULPD� WDVWDWXU ��� PHUJH L� OD� WDVWDWXUDUHVSHFWLY� �FH� GHVWLQDW� SDUWL LHL� ��� úL� DS�VD L� RULFHWDVWD�� 7DVWDWXUD� YD� VXQD� úL� YD� DILúD� PHVDMXO� ���;;0RG�� ������ $FHDVW� WDVWDWXU� YD� IL� vQURODW� vQ� PRGDXWRPDW�SHQWUX�SDUWL  LD���'XS� FH� SULPD� WDVWDWXU� D� IRVW� vQURODW��� FHOHODOWHWDVWDWXUL� úL� PRGXOH� VH� vQUROHD]� SULQ� LQWHUPHGLXOPHQLXOXL��0RGXOH���vQ�PRGXO�SURJUDPDUH�
ÌQURODUHD�&HORUODOWH�7DVWDWXUL�úL�0RGXOH1XP�U�GH�5HIHULQ ����>����@�GXS� FDUH�IRORVL L�WDVWHOH�� �� ! �� SHQWUX� D� DMXQJH� OD� OD� WLSXO� GH�PRGXO� SH� FDUHGRUL L�V��O�vQUROD L�,QWURGXFH L�OD�SULPD�WDVWDWXU� vQURODW� XUP�WRDUHOH��� ,QWURGXFH L� >
@>�@>&RGXO� ,QVWDODWRUXOXL@� SHQWUX� DLQWUD�vQ�PRGXO�SURJUDPDUH�127�� &RGXO�LQVWDODWRU�LQL LDO�HVWH�>����@�� 0HUJH L�OD�RS LXQHD��0RGXOH��úL�DS�VD L�WDVWD�>
@��� 3H� DILúDM� YD� DS�UHD� PHVDMXO� �ÌQURODUH� 0RGXO��$S�VD L�>
@��� 7UHFH L�GH�OD�XQ�PRGXO�OD�DOWXO�SvQ� FvQG�HVWH�DILúDWPRGXOXO�SH�FDUH�GRUL  L�V��O�vQUROD L��$S�VD L�>
@�
7DVWDWXULOH���;;3H� DILúDM� YD� DS�UHD� PHVDMXO� �$S�VD L� R� 7DVW� OD8QLWDWHD�'RULW����0HUJH L�OD�WDVWDWXUD�SH�FDUH�GRUL  L�V�R� vQUROD L� úL� DS�VD L� RULFH� WDVW��� 9� vQWRDUFH L� ODWDVWDWXUD�LQL LDO���3H�DILVDM�YD�IL�DILúDW�XQ�PHVDM�GH�IHOXOXUP�WRU� 
/&'��;;� 0RG� ��� ÌQURODW
� SHQWUXFRQILUPDUHD�vQURO�ULL�XQLW� LL�UHVSHFWLYH�'XS� vQURODUH�WUHEXLH�VHOHFWDW� SDUWL LD�SHQWUX�FDUH�HVWHWDVWDWXUD� UHVSHFWLY��� )RORVL L� WDVWHOH� �� �� ! �� SHQWUX� DDOHJH� SDUWL LD� GRULW� úL� DS�VD L� >
@� SHQWUX� D� R� VHOHFWD�'DF� GRUL L� FD� WDVWDWXUD� UHVSHFWLY� V� ILH� SHQWUX� WRWVLVWHPXO��DOHJH L�RS LXQHD����
*OREDO
�úL�DS�VDWL�>
@�'DF� DS�VD L� WDVWD� >�@� WDVWDWXUD� YD� IL� DORFDW� DXWRPDWSDUWL LHL���3HQWUX� PDL� PXOWH� LQIRUPD  LL� GHVSUH� WDVWDWXUL� FLWL  LVHF LXQHD����)XQF LRQDUHD�7DVWDWXULORU��

0RGXOH�FX�&RQWDFW�7DPSHU/D� vQURODUHD� PRGXOHORU� 3&����$�� 3&������ 3&�����3&������3&������3&������3&�����VDX�3&����56��SHHFUDQXO�WDVWDWXULL�YD�DS�UHD�PHVDMXO�XUP�WRU���&RQWDFW7DPSHU� OD� 8QLODWHD� 'RULW���� &RQWDFWXO� 7DPSHU� HVWHQHFHVDU�SHQWUX�vQURODUH�5HDOL]DUHD� XQXL� FRQWDFW� WDPSHU�� WUHEXLH� V � vQFKLGH L]RQD� WDPSHU�D�PRGXOXOXL�SH�FDUH�GRUL  L� V��O� vQUROD L� úLDSRL� V� R� GHVFKLGH L�� 3HQWUX� vQURODUHD� PRGXOXL� HVWHIRORVLW� WUDQ]L LD� GH� OD� ]RQ� vQFKLV� OD� ]RQ� YLRODW��'XS� H[HFXWDUHD�DFHVWHL�SURFHGXUL�SH�HFUDQXO�WDVWDWXULLYD�IL�DILúDW�QXP�UXO�PRGXOXOXL�úL�FRQILUPDUHD�F� DFHVWDD� IRVW� vQURODW�� ��3&����� 0RG� ��� ÌQURODW���� 1RWD  LQXPHUHOH� PRGXOHORU� úL� WLSXO� DFHVWRUD� vQ� WDEHOHOH� GHSURJUDPDUH��'XS� FH�PRGXOXO�D�IRVW�vQURODW�UHDVLJXUD  L]RQD�WDPSHU�
0RGXOH�GH�([WHQVLH�=RQH127�� ÌQUROD L� WRDWH� PRGXOHOH� GH� H[WHQVLH� ]RQHvQDLQWH�GH�D�UHSDUWL]D�]RQHOH�SHQWUX�3&�����úL�SHQWUXGLVSR]LWLYHOH�$0/�&vQG� vQUROD L� PRGXOHOH� GH� H[WHQVLH� ]RQH� �3&����$�3&����� úL� 3&������� SH� DILúDMXO� WDVWDWXULL� YD� IL� DILúDWPHVDMXO� �3&��;;� 0RGXO��� 1X� HVWH� FHUXW� WLSXO� GHPRGXO� FDUH� XUPHD]� V� ILH� vQURODW��'XS� FH� FRQWDFWXOWDPSHU� D� IRVW� HIHFWLDW� FHQWUDOD� YD� LQGLFD� vQ� PRGDXWRPDW� WLSXO� GH� PRGXO� FDUH� D� IRVW� vQURODW� úL� YDFRQILUPD� vQURODUHD� DFHVWXLD� SULQ� PHVDMXO� �3&��;;0RG����ÌQURODW��=RQHOH� GH� OD� �� OD� ��� VvQW� DORFDWH� SO �FLL� GH� ED]� LDU]RQHOH� DGL LRQDOH� VH� DGXJ� vQ� VHFYHQ H�� 'H� H[HPSOXGDF� VvQW� vQURODWH� GRX� PRGXOH� 3&����$�� SULPXOXLPRGXO�vL�VvQW�DORFDWH�]RQHOH�GH�OD����OD����LDU�FHOXL�GH�DO�GRLOHD�PRGXO�vL�VvQW�DORFDWH�]RQHOH�GH�OD����OD����1XP�UXO�PD[LP�GH�]RQH�GLQ�VLVWHP�HVWH�GH�����127�� 1RWD L� ]RQHOH� DORFDWH� ILHF�UXL� PRGXO� GHH[WHQVLH�vQ�WDEHOHOH�GH�SURJUDPDUH�0RGXOXO� 3&����56� HVWH� XQ� UHFHSWRU� UDGLR�� $FHVWPRGXO� HVWH� XOWLPXO� PRGXO� GH� H[WHQVLH� FDUH� WUHEXLHvQURODW�úL�vL�VvQW�DORFDWH�SvQ� OD����GH�]RQH�SH�FDUH�VvQWLQVWDODWH� GLVSR]LWLYH� UDGLR�� 'DF � PRGXOXO� 3&����56HVWH�SULPD�H[WHQVLH�GH�]RQH� vQURODW � DWXQFL�DFHVWXLD� vLVvQW�DORFDWH�]RQHOH�GH�OD���� OD����OLPLWvQG�QXP �UXO�GH]RQH�QRUPDOH�GLVSRQLELOH�'DF� vQ� VLVWHP� H[LVW� GHMD� ��� VDX� PDL� PXOWH� ]RQHvQURODWH� DWXQFL� PRGXOXOXL� 3&����56� vL� VvQW� DORFDWH]RQHOH�U�PDVH�
0RGXOHOH�(VFRUW�����úL�3&����/D� vQURODUHD� DFHVWRU�PRGXOH� SH� DILúDMXO� WDVWDWXULL� HVWHDILúDW�PHVDMXO� �&DXW�0RGXO� 3&�;;;�� úL� FHQWUDOD� YDF�XWD� SH� PDJLVWUDO� H[LVWHQ D� XQXL� DVWIHO� GH� PRGXO�'XS� FH�PRGXOXO�D�IRVW�J�VLW�YD�IL�DILúDW� FRQILUPDUHDvQURO�ULL�� /D� DFHVWH� PRGXOH� QX� HVWH� QHFHVDU� FRQWDFWXOWDPSHU�
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����ùWHUJHUHD�0RGXOHORU1XP�U�GH�5HIHULQ ����>����@�&vWHRGDW� HVWH� QHFHVDU� úWHUJHUHD� XQXL� PRGXO� GLQVLVWHP��$FHVW� OXFUX� HVWH� QHFHVDU� GDF � R� WDVWDWXU� HVWHDORFDW� LQFRUHFW�� R� H[WHQVLH� GH� ]RQH� HVWH� vQURODW �LQFRUHFW��XQ�PRGXO�HVWH�GHIHFW��HWF�3HQWUX� D� úWHUJH� XQ� PRGXO� WUHEXLH� V � H[HFXWD LXUP�WRDUHD�SURFHGXU���� ,QWURGXFH L� >
@>�@>&RGXO� ,QVWDODWRUXOXL@� SHQWUX� DLQWUD�vQ�PRGXO�SURJUDPDUH��� ,QWURGXFH L� QXP�UXO� GH� UHIHULQ �� >����@� úL� DS�VD L>
@��� )RORVL L�WDVWHOH�����! ��SHQWUX�D�WUHFH�GH�OD�XQ�WLS�GHPRGXO�OD�DOWXO�SvQ� FvQG�HVWH�DILúDW� WLSXO�GH�PRGXOSH�FDUH�GRUL L�V��O�úWHUJH L�úL�DS�VD L�WDVWD�>
@��� )RORVL L� WDVWHOH� �� �� ! �� SHQWUX� D� DOHJH� FRUHFWPRGXOXO�úL�QXP�UXO�DFHVWXLD��'H�H[HPSOX�SHQWUX�DúWHUJH�/&'�����PRGXOXO����WUHEXLH�V � DMXQJH L�ODPHVDMXO� �/&'����� ������� $S�VD L� >
@� SHQWUXúWHUJHUHD�PRGXOXOXL�VHOHFWDW�127�� &vQG�úWHUJH L��DG�XJD L�VDX�VFKLPED L�H[WHQVLLGH� ]RQH�� WRDWH� ]RQHOH� YRU� IL� UHDORFDWH�� $FHVW� OXFUXDVLJXU� FRQWLQXLWDWHD�DORF�ULL� ]RQHORU� úL� IXQF LRQDUHDFRUHFW��D VLVWHPXOXL�����&RQILUPDUHD�0RGXOHORU1XP�U�GH�5HIHULQ ����>����@�ÌQ�FD]XO�vQ�FDUH�QXPHUHOH�PRGXOHORU�vQURODWH�vQ�VLVWHPQX�DX�IRVW�QRWDWH��SXWH  L�YHULILFD�DFHDVW� LQIRUPD LH�SULQLQWHUPHGLXO�RS LXQLL��&RQILUPDUH�0RGXOH��GLQ�PHQLXO�0RGXOH��vQ�PRGXO�SURJUDPDUH�$FHDVW� IXQF LH� IXQF LRQHD]� OD� IHO� FX� vQURODUHDPRGXOHORU�� 9D� WUHEXL� V� DS�VD L� RULFH� WDVW� vQ� FD]XOWDVWDWXULORU�úL�V� H[HFXWD L�SURFHGXUD�GH�FRQWDFW�WDPSHUvQ� FD]XO� PRGXOHORU�� 'XS� FH� D� IRVW� H[HFXWDW� FRUHFWFHUHUHD� FHWUDOHL�� SH� WDVWDWXU� YD� IL� DILúDW� QXP�UXOPRGXOXOXL���/&'�����0RG������
����ÌQURODUHD�'LVSR]LWLYHORU�$0/'LVSR]LWLYHOH� $0/� VH� FRQHFWHD] � SULQ� LQWHUPHGLXO� DGRX� ILUH� SULQ� FDUH� VH� UHDOL]HD]� FRPXQLFDUHD� FXFHQWUDOD� úL� DOLPHQWDUHD� GLVSR]LWLYHORU�� 7RDWHGHWHFWRDUHOH�$/0�VvQW�SURLHFWDWH� FX�XQ�FRQVXP�UHGXVSHQWUX�D�IDFH�VLVWHPXO�PDL�HILFLHQW�3HQWUX� LQIRUPD LL� GHVSUH� PRGXO� GH� FRQHFWDUH� DOGLVSR]LWLYHORU�$0/� FLWL  L� SDUDJUDIXO� ����� �&RQHFWDUHD'LVSR]LWLYHORU�$0/��ÌQURODUHD�GLVSR]LWLYHORU�$0/�VH�IDFH�QXPDL�GXS � FH�DXIRVW�vQURODWH�WRDWH�H[WHQVLLOH�GH�]RQH�
3URJUDPDUHD�,HúLULL�3*0�SHQWUX�0RGXO�$0/1XP�U�GH�5HIHULQ ���>������@3HQWUX� D� vQUROD� GLVSR]LWLYHOH� $0/� WUHEXLH� V �SURJUDPD L� LHúLUHD� 3*0� SHQWUX� PRGXO� GH� OXFUX� FD

EXFO� $0/�� $FHVW� OXFUX� VH� IDFH� SULQ� SURFHGXUDXUP�WRDUH��� ,QWURGXFH L� >
@>�@>&RGXO� ,QVWDODWRUXOXL@� SHQWUX� DLQWUD�vQ�PRGXO�SURJUDPDUH�úL�QXP �UXO�GH�UHIHULQ �>������@��$S�VD L�>
@��� 3HQWUX� D� FRQILJXUD� LHúLUHD� 3*0�� SHQWUX� PRGXO$0/� VHOHFWD L� �3*0�� $0/"�� úL� DS�VD L� >
@�2S LXQHD�YD�IL�DFWLYDW���� 3HQWUX� D� FRQILJXUD� LHúLUHD� 3*0�� SHQWUX� PRGXO$0/� VHOHFWD L� �3*0�� $0/"�� úL� DS�VD L� >
@�2S LXQHD�YD�IL�DFWLYDW��127�� 1X�GH]DFWLYD L�RS LXQHD�3*0�$0/�SvQ� FvQGWRDWH� GLVSR]LWLYHOH� $0/� QX� DX� IRVW� GHFRQHFWDWH� GLQEXFOD�$0/���YH]L�ùWHUJHUHD�'LVSR]LWLYHORU�$0/�
ÌQURODUHD�XQXL�'LVSR]LWLY�$0/1XP�U�GH�5HIHULQ ����>��������@�SHQWUX�3*0�1XP�U�GH�5HIHULQ ����>��������@�SHQWUX�3*0�127�� 7RDWH� GLVSR]LWLYHOH� $0/� WUHEXLH� V� ILHFRQHFWDWH�vQDLQWH�GH�D�IL�vQURODWH�3QHWUX� D� vQUROD� XQ� GLVSR]LWLY� $0/� VH� H[HFXW �XUP�WRDUHD�SURFHGXU���� 3(1758� ',632=,7,9(/(� &$5(� 75(%8,(Ì152/$7(� 3(� 3*0��� ,QWURGXFH  L� >
@>�@>&RGXO,QVWDODWRUXOXL@�� LQWURGXFH  L� QXP�UXO� GH� UHIHULQ �>��������@�úL�DS�VDWL�>
@�3(1758� ',632=,7,9(/(� &$5(� 75(%8,(Ì152/$7(� 3(� 3*0��� ,QWURGXFH  L� >
@>�@>&RGXO,QVWDODWRUXOXL@�� LQWURGXFH  L� QXP�UXO� GH� UHIHULQ �>��������@�úL�DS�VD L�>
@��� ,QWURGXFH L� QXP�UXO� VHULDO�� IRUPDW� GLQ� �� FLIUH�� DOGLVSR]LWLYXOXL�FDUH�XUPHD]� D�IL�vQURODW��� 'DF� D� IRVW� LQWURGXV� XQ� QXP�U� VHULDO� FRUHFW�FHQWUDOD� Y� YD� SHUPLWH� V� DORFD L� R� ]RQ�GLVSR]LWLYXOXL�UHVSHFWLY��2ULFH�]RQ � GH�OD�����SvQ�OD� ���� SRDWH� IL� IRORVLW� FD� ]RQ� SHQWUX� GLVSR]LWLY$0/��'DF� GLVSR]LWLYXO�UHVSHFWLY�QX�HVWH�FRQHFWDWvQ� VLVWHP�DWXQFL�� DFHVWD�QX�YD�SXWHD� IL� vQURODW�� 1XIRORVL L�]RQH�GHVWLQDWH�SHQWUX�FRQWURO�DFFHV�5HSHWD L�vQFHSvQG�FX�SDVXO���SvQ� FH�WRDWH�GLVSR]LWLYHOH$0/�GLQ�VLVWHP�VvQW�vQURODWH��'DF � XQ�GLVSR]LWLY�D�IRVWGHMD�SURJUDPDW�DWXQFL�FHQWUDOD�YD�DILúD�PHVDMXO� �'HMDÌQURODW��SH�OLQLD�GH�VXV�D�DILúDMXOXL�LDU�SH�OLQLD�GH�MRV�DIL�DILúDW�QXP�UXO�VHULDO��WLPS�GH�WUHL�VHFXQGH�GXS � FDUHYD� IL� DILú�W� ]RQD� DORFDW� GLVSR]LWLYXOXL� UHVSHFWLY�$FHDVW� IDFLOLWDWH� SHUPLWH� UHDORFDUHD� XQHL� ]RQH� GHMDDORFDW� úL�YHULILFDUHD�SURJUDP�ULL�
&RG�&KHLH1XP�U�GH�5HIHULQ ����>������@127� ,03257$17�� 3HQWUX� D� DVLJXUD� VLJXUDQ DVLVWHPXOXL��FRGXO�FKHLH�WUHEXLH�SURJUDPDW�GDF� IRORVL LGLVSR]LWLYH�$0/�&RGXO� &KHLH� HVWH� XQ� FRG� IRUPDW� GLQ� �� GLJL  L� úL� FDUHIRORVHúWH� FD� FKHLH� GH� VLJXUDQ  �� SHQWUX� GLVSR]LWLYHOH$0/�GLQ�VLVWHP�
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'XS� FH�DX�IRVW�vQURODWH� WRDWH�GLVSR]LWLYHOH�GLQ� VLVWHPWUHEXLH�V� VFKLPED L�&RGXO�&KHLH�GH�OD�YDORDUHD�LQL  LDO��>��@�� OD� R� DOW� YDORDUH� �GH� OD� ��� OD� ))��� &vQG� FRGXOFKHLH� HVWH� VFKLPEDW� DFHVWD� HVWH� WUDQVPLV� ILHFDUXLGLVSR]LWLY�$0/��2ULFH�GLVSR]LWLY�DG �XJDW� vQ� VLVWHP�úLFDUH�DUH�XQ�DOW�FRG�FKHLH�QX�YD�IXQF  LRQD�&vQG�XQ�GLVSR]LWLY�$0/�HVWH�úWHUV�GLQ�VLVWHP�FHQWUDODYD� UHVHWD� FRGXO� FKHLH� SHQWUX� DFHO� GLVSR]LWLY� OD� >��@SHQWUX�D�IDFH�SRVLELO� FRQHFWDUHD�DFHOXL�GLVSR]LWLY��vQWU�XQ�DOW�VLVWHP�
0XWDUHD�'LVSR]LWLYHORU�$0/3H�R�DOW� ]RQ� vQ�DFHHDúL�EXFO��� 3(1758� ',632=,7,9(/(� '(� 3(� 3*0��,QWURGXFH L�>
@>�@>&RGXO�,QVWDODWRUXOXL@��LQWURGXFH  LQXP�UXO�GH�UHIHULQ ��>��������@�úL�DS�VD L�>
@�3(1758� ',632=,7,9(/(� '(� 3(� 3*0��,QWURGXFH L�>
@>�@>&RGXO�,QVWDODWRUXOXL@��LQWURGXFH  LQXP�UXO�GH�UHIHULQ ��>��������@�úL�DS�VD L�>
@��� ,QWURGXFH L�QXP�UXO�VHULDO�DO�GLVSR]LWLYXOXL�SH�FDUHGRUL L� V��O� PXWD L�� 3H� DILúDM� YD� IL� DILúDW� PHVDMXO�'HMD�ÌQURODW�>QXP�U�VHULDO@��SHQWUX�D�LQGLFD�IDSWXOF� GLVSR]LWLYXO�UHVSHFWLY�HVWH�GHMD�vQURODW�vQ�VLVWHP��� 'XS� WUHL� VHFXQGH� YD� IL� DILúDW� ]RQD� DORFDW�GLVSR]LWLYXOXL� UHVSHFWLY�� ,QWURGXFH  L� QRXD� ]RQ� SHFDUH� GRUL L� V� R� DORFD L� GLVSR]LWLYXOXL�� 3RDWH� ILIRORVLW� RULFH�]RQ� GH�OD�����SvQ� OD������� 7UHEXLH� SURJUDPDWD� GHILQLUHD� ]RQHL� úL� DWULEXWHOHDFHVWHLD�
3H�R�DOW� ]RQ� vQWU�R�DOW� EXFO�&vQG� GRUL L� V� PXWD L� XQ� GLVSR]LWLY� SH� R� DOW� EXFO�WUHEXLH� V��O� úWHUJH L� GLQ� SULPD� EXFO� �YH]L� �ùWHUJHUHD'LVSR]LWLYHORU� $0/��� úL� V��O� UHvQUROD L� vQ� FHD� GH�DGRXD�EXFO� �YH]L��ÌQURODUHD�XQXL�'LVSR]LWLY�$0/���

ùWHUJHUHD�'LVSR]LWLYHORU�$0/1XP�U�GH�5HIHULQ ����>��������@�SHQWUX�3*0�1XP�U�GH�5HIHULQ ����>��������@�SHQWUX�3*0�&vQG� GRUL L� GHPRQWDUHD� XQXL� GLVSR]LWLY� $0/� GLQVLVWHP� DFHVWD� WUHEXLH� úWHUV� GLQ� EXFOD� $0/�� 'DF �GLVSR]LWLYXO�QX�HVWH�úWHUV��DWXQFL�FRGXO�FKHLH�DO�DFHVWXLDQX�HVWH�UHVHWDW�OD�>��@�úL�QX�PDL�SRDWH�IL�LQVWDODW�vQWU�XODOW�VLVWHP�3HQWUX�D�úWHUJH�XQ�GLVSR]LWLY�$0/�GLQ�VLVWHP�XUP �UL LXUP�WRDUHD�SURFHGXU���� 3HQWUX� D� úWHUJH� XQ� GLVSR]LWLY� GH� SH� 3*0��,QWURGXFH L�>
@>�@>&RGXO�,QVWDODWRUXOXL@��LQWURGXFH  LQXP�UXO�GH�UHIHULQ ��>��������@�úL�DS�VD L�>
@�3HQWUX� D� úWHUJH� XQ� GLVSR]LWLY� GH� SH� 3*0��,QWURGXFH L�>
@>�@>&RGXO�,QVWDODWRUXOXL@��LQWURGXFH  LQXP�UXO�GH�UHIHULQ ��>��������@�úL�DS�VD L�>
@��� 9D�IL�DILúDW�XUP�WRUXO�PHVDM��6HULDO���>��@��SH�OLQLDGH�VXV�D�DILúDMXOXL�úL�HWLFKHWD�]RQHL�DORFDWH�SH�OLQLDGH� MRV�D�DILúDMXOXL��)RORVL  L� WDVWHOH� >�@>!@�SHQWUX�DDMXQJH�OD�GLVSR]LWLYXO�SH�FDUH�GRUL  L�V��O�úWHUJH L�úLDS�VD L� WDVWD� >
@�� 3H� DILúDM� YD� IL� DILúDW� PHVDMXO�=RQ� ùWHDUV����� 3HQWUX� D� úWHUJH� WRDWH� GLVSR]LWLYHOH� $0/� GH� SHEXFOD�UHVSHFWLY���VHOHFWD L�RS LXQHD��$0/�,QL LDO��9D� IL� DILúDW� PHVDMXO� �&RQILUPDUH� ,QL  LDO� $0/DSDVD�>
@����3HQWUX�D�úWHUJH�WRDWH�GLVSR]LWLYHOH�GLQEXFOD�UHVSHFWLY� DS�VD L�>
@�



��

6HF LXQHD��� 3DUWL LL�úL�=RQH
����6XSUDYHJKHUHD�=RQHORU1U��GH�5HI����>������@��6XSUDYHJKHUHD�=RQHORU&HQWUDOD� WUHEXLH� SURJUDPDW� V� VXSUDYHJKH]H� ]RQHOHFRQHFWDWH� )�U� 5H]LVWHQ �� GH� /LQLH�� FX� 6LPSO�5H]LVWHQ ��GH�/LQLH�úL�FX�'XEO� 5H]LVWHQ ��GH�/LQLH�$FHVWH� WUHL� RS LXQL� VvQW� GHVFULVH� vQ� SDUDJUDIXO� �����&RQHFWDUHD�=RQHORU��3HQWUX� D� SURJUDPD� DFHVWH� RS  LXQL� H[HFXWD L� XUP�WRULLSDúL��� ,QWURGXFH L� >
@>�@>&RGXO� ,QVWDODWRUXOXL@� SHQWUX� DLQWUD�vQ�PRGXO�SURJUDPDUH��� ,QWURGXFH L� QXP�UXO� GH� UHIHULQ �� >������@� úLDS�VD L�WDVWD�>
@��� )RORVL L� WDVWHOH�>�@>!@�SHQWUX�D�WUHFH�GH�OD�XQ�PRGGH�VXSUDYHJKHUH�OD�DOWXO�úL�DS�VD L�WDVWD�>
@�SHQWUX�DVHOHFWD�PRGXO�GH�VXSUDYHJKHUH�GRULW�����'HILQLUHD�3DUWL LLORU'XS� FH�WRDWH�FRQH[LXQLOH�GLQ�VLVWHP�VvQW� WHUPLQDWH�úLDX� IRVW� vQURODWH� WRDWH� PRGXOHOH� úL� WDVWDWXULOH� SXWH  LvQFHSH�SURFHGXUD� GH� SURJUDPDUH� D� SDUWL  LLORU�� $FHDVWDLQFOXGH� SURJUDPDUHD� QXP�UXOXL� GH� SDUWL LL� IRORVLWH� úLSURJUDPDUHD� RS LXQLORU� SHQWUX� ILHFDUH� GLQWUH� DFHVWHD�3DUWL LLOH�WUHEXLH�SURJUDPDWH�LQGLYLGXDO�127�� 'DF�� QX� GRUL L� V� IRORVL L� PDL� PXOWH� SDUWL LL�DWXQFL� WUHEXLH� V� DORFD L� WRDWH� ]RQHOH� GLQ� VLVWHPSDUWL LHL����YH]L�SDUDJUDIXO�������$G�XJDUH�GH�=RQH�OD3DUWL LH���
6vQW�FLQFL�GRPHQLL�GH�ED]� FDUH� WUHEXLH�SURJUDPDWH� ODILHFDUH�SDUWL LH��� 3URJUDPDUHD�QXP�UXOXL�GH�FRQW�DO�SDUWL  LHL��� 3URJUDPDUHD�RS LXQLORU�SH�SDUWL LH��� 3URJUDPDUHD� WLPSLORU� SH� SDUWL  LH� �LQWUDUH�� LHúLUH�vQWvU]LHUL��HWF����� $G�XJDUHD�GH�]RQH�OD�SDUWL  LH�úL�GHILQLUHD�DFHVWRUD�HWLFKHWHOH� ]RQHORU�� WLSXO� ]RQHORU� úL� DUWLEXWHOHDFHVWRUD���� 3URJUDPDUHD�HWLFKHWHL�SDUWL  LHL�
1XP�UXO�GH�&RQW�DO�3DUWL LHL1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL1XP�UXO�GH�FRQW�DO�SDUWL  LHL�HVWH�XQ�QXP�U�GH���GLJL L�3RDWH�IL�SURJUDPDW�DFHODúL�QXP�U�GH�FRQW�SHQWUX� WRDWHSDUWL LLOH�VDX�SRW�IL�SURJUDPDWH�QXPHUH�GH�FRQW�GLIHULWHSHQWUX� ILHFDUH� SDUWL  LH�� vQ� IXQF LH� GH� DSOLFD LDGXPQHDYRDVWU���1RWD L�QXPHUHOH�GH�FRQW�vQ�WDEHOHOH�GHSURJUDPDUH��'XS� FH�D L� LQWURGXV� FHL� ��GLJL  L� VLVWHPXOUHYLQH�vQ�PHQLXO�DQWHULRU��&RG�,'�&OLHQW��127�� 'DF� VH�IRORVHúWH�IRUPDWXO�GH�FRPXQLFDUH�6,$�DWXQFL� QXPHUHOH� GH� FRQW� SRW� IL� IRUPDWH� GLQ� �� GLJL L�9H]L�SDUDJUDIXO��������2S LXQL�&RPXQLFDWRU��

2S LXQL�3DUWL LH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LH6vQW�QXPHURDVH�RS  LXQL�FDUH�SRW�IL�DFWLYDWH��VHOHFWD  L�
'
SHQWUX� 'D� �� VDX� GH]DFWLYDWH� �VHOHFWD  L� 
1
� SHQWUX� 1X�SHQWUX� ILHFDUH� SDUWL  LH�� $S�VD L� >
@� SHQWUX� D� FRPXWDvQWUH�FHOH�GRX� VW�UL�
'D
�VDX�
1X
�8UP�WRDUHOH� RS LXQL� DX� HIHFW� DVXSUD� PRGXOXL� GHIXQF LRQDUH� DO� WDVWDWXULORU�� DVXSUD� WLPSLORU� GH� LQWUDUH�LHúLUH� úL� DVXSUD� IDFLOLW� LORU� GH� DFFHV� DO� XWLOL]DWRULORUSHQWUX� SDUWL LD� UHVSHFWLY��� $FHVWH� IDFLOLW� L� VvQWH[SOLFDWH� PDL� vQ� DP�QXQW� vQ� DOWH� SDUDJUDIH� GLQ� DFHVWPDQXDO�� ÌQ� FRQWLQXDUH� SUH]HQW �P� OLVWD� RS LXQLORUGLVSRQLELOH� úL� SDUDJUDIHOH� vQ� FDUH� VvQW� SUH]HQWDWHDFHVWHD�>)@�$FWLYDW��'� 3DUDJUDI�����>$@�$FWLYDW��'� 3DUDJUDI�����>3@�$FWLYDW��'� 3DUDJUDI�����$ILúDUH�&HDV��'� 3DUDJUDI�����$ILúDUH�7LPS�,HúLUH��'� 3DUDJUDI�����&RG�1HF��OD�2FROLUH��'� 3DUDJUDI�����$XWR$UPDUH�'H]DUPDUH��'� 3DUDJUDI�����&RG�1HF��OD�$XWR$UPDUH��1� 3DUDJUDI�����6LUHQ� OD�$XWR$UPDUH��1� 3DUDJUDI�����6LUHQ� OD�$UPDUH�'H]DUPDUH��1� 3DUDJUDI�����%ORFDUH�7DVWDWXU�"��1� 3DUDJUDI�����&RG�1HF��OD�&RPDQG� ,HúLUH�;��1� 3DUDJUDI�����2ULFH�&RG�OD�>
@>�@��1� 3DUDJUDI�����%X]]HU�OD�7LPS�,HúLUH��1� 3DUDJUDI�����6LUHQ� OD�7LPS�,HúLUH��1� 3DUDJUDI�����%X]]HU�OD�,HúLUH�1HFRUHVS���1� 3DUDJUDI�����8UJHQWDUH�,QWUDUH��1� 3DUDJUDI�����6LUHQ� OD�,QWUDUH��1� 3DUDJUDI�����7HUPLQDUH�7LPS�,HúLUH��1� 3DUDJUDI�����$ODUPH�6LVWHP��1� 3DUDJUDI�����6WDUH�6LVWHP��1� 3DUDJUDI�����5HVHWDUH�6HQ]RUL�&RP��,Hú������'� 3DUDJUDI������%X]]HU�6SHFLDO�OD�,QWUDUH��'� 3DUDJUDI�����%X]]HU�OD�,HúLUH�FX�'HIHF  LXQH��1� 3DUDJUDI�����
7LPSL�3DUWL LH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL6vQW���WLPSL�SURJUDPDELOL�SHQWUX�ILHFDUH�SDUWL  LH��&LWL LSDUDJUDIHOH� FRUHVSXQ]�WRDUH� SHQWUX� H[SOLFD  LL� GHSUHILHFDUH�GLQ�WLPSLL�GH�PDL�MRV�x 7LPS�,QWUDUH���SDUDJUDIXO�����x 7LPS�,HúLUH���SDUDJUDIXO�����x 7LPS�,QWUDUH�$X[LOLDU���SDUDJUDIXO�����x 7LPS�,HúLUH�$X[LOLDU���SDUDJUDIXO�����x 'HOLQTXHQF\� �� (VWH� WUDQVPLV� XQ� PHVDM� GH'HOLQTXHQF\� GDF� VLVWHPXO� QX� D� IRVW� DUPDWQLFLRGDW� vQ�QXP�UXO�GH� ]LOH� SURJUDPDW� vQ� DFHDVW �VHF LXQH�x 3UHDOHUW� OD�$XWRDUPDUH���3DUDJUDIXO�����(VWH�QHFHVDU� LQWURGXFHUHD�D���GLJL  L�SHQWUX�ILHFDUH�



��

$ORFDUHD�=RQHORU1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL$FHDVW� SURFHGXU� HVWH� H[SOLFDW� vQ� GHWDOLX� vQSDUDJUDIXO�������$G�XJDUH�GH�=RQH�OD�3DUWL  LH��
(WLFKHW� 3DUWL LH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHLÌQ� DFHDVW� VHF LXQH� VH� SURJUDPHD]� WLWOXO� SDUWL LHLUHVSHFWLYH��7RDWH�HWLFKHWHOH�GLQ�VLVWHP�VH�SURJUDPHD] �vQ�DFHODúL�PRG��3HQWUX�LQVWUXF  LXQL�YH]L�SDUDJUDIXO������3URJUDPDUHD�=RQHORU��
ùWHUJHUH�3DUWL LH1U��GH�5HI����>����@)RORVL L�WDVWHOH�>�@>!@�SHQWUX�D�DMXQJH�OD�SDUWL  LD�SH�FDUHGRUL L� V� R� úWHUJH L� úL� DS�VD L� >
@�� /D� úWHUJHUHD� XQHLSDUWL LL�LQIRUPD LLOH�UHIHULWRDUH�OD�DFHDVWD�QX�VvQW�úWHUVH�'DF� SDUWL LD� UHVSHFWLY� HVWH� UHDFWLYDW� SURJUDPDUHDDFHVWHLD�YD�IL�OD�IHO�FD�PDL�vQDLQWH�127�� /D� úWHUJHUHD� XQHL� SDUWL LL�� ]RQHOH� DORFDWHDFHVWHLD�VvQW�GHDORFDWH�
&RSLHUHD�XQHL�3DUWL LL1U��GH�5HI����>����@,QWUD L� vQ� DFHDVW� VHF LXQH� GDF� GRUL L� V� FRSLD LSURJUDPDUHD� GH� OD� R� SDUWL  LH� OD� DOWD�� ,QIRUPD  LLOH� FDUHYRU� IL� FRSLDWH� LQFOXG�&RG� ,'�&OLHQW�� 2S  LXQL� 3DUWL LH�7LPSL� 3DUWL LH�� 1LYHOH� GH� $FFHV�� (WLFKHWH� SHQWUX&RPHQ]L� GH� ,HúLUH� úL� (WLFKHW� 3DUWL LH�� $ORFDUHD]RQHORU� QX� HVWH� FRSLDW��� 3HQWUX� D� FRSLD� SURJUDPDUHDXQHL�SDUWL LL�H[HFXWD L�XUP�WRULL�SDúL��� 3H� DILúDM� YD� DS�UHD� PHVDMXO� �'H� OD� 3DUWL  LD��)RORVL L�WDVWHOH�>�@>!@�SHQWUX�D�DMXQJH�OD�SDUWL  LD�GHOD�FDUH�GRUL L�V� FRSLD L�SURJUDPDUHD�úL�DS�VD L�WDVWD>
@��� 3H� DILúDM�YD� DS�UHD�PHVDMXO� �/D�3DUWL  LD��� )RORVL LWDVWHOH�>�@>!@�SHQWUX�D�DMXQJH�OD�SDUWL  LD�SHQWUX�FDUHGRUL L�V� FRSLD L�SURJUDPDUHD�úL�DS�VD L�WDVWD�>
@�'XS� H[HFXWDUHD�SDúLORU�GH�PDL�VXV�DPEHOH�SDUWL  LL�YRUDYHD�DFHHDúL�SURJUDPDUH�����$G�XJDUH�GH�=RQH�OD�3DUWL  LH$G�XJDUHD�XQHL�=RQH�1RL1U��GH�5HI����>����;;����@�XQGH�;;�HVWH�QU��SDUWL  LHL=RQHOH� GLQ� VLVWHP� WUHEXLH� DORFDWH� SDUWL  LLORU� SHQWUX� FDVLVWHPXO�V� IXQF LRQH]H�FRUHFW�� ,QL  LDO�SULPHOH����]RQHGH� SH� SODFD� GH� ED]� VvQW� DORFDWH� SDUWL  LHL� ��� &vQGVHOHFWD L�DFHDVW� VHF LXQH�GH�SURJUDPDUH�SH�HFUDQ�HVWHDILúDW� SULPD�]RQ� FDUH�QX�HVWH�DORFDW���)RORVL L�WDVWHOH>�@>!@� SHQWUX� D� FRPXWD� vQWUH� ]RQHOH� QHDORFDWH� SvQ �DMXQJH L�OD�]RQD�SH�FDUH�GRUL  L�V� R�DORFD L�úL�DS�VD L�>
@SHQWUX�D�R�VHOHFWD�'XS� FH� D L� VHOHFWDW� ]RQD� FDUH� WUHEXLH� DG�XJDW� HVWHQHFHVDU� SURJUDPDUHD�D�WUHL�FvPSXUL��� (WLFKHWD� =RQHL�� QXPHOH� FDUH� DSDUH� DILúDW� SHWDVWDWXUL��(VWH�IRUPDW�GLQ�PD[�����OLWHUH�

�� 7LSXO�=RQHL��7LSXO�]RQHL�GHWHUPLQ � PRGXO�GH�OXFUXDO�]RQHL�UHVSHFWLYH��� $WULEXWHOH�=RQHL��$WULEXWHOH�]RQHL�VvQW�IRUPDWH�GLQPDL� PXOWH� RS LXQL� FDUH� VH� DFWLYHD]� úL� VHGH]DFWLYHD]� úL� FDUH� DIHFWHD]� PRGXO� GHIXQF LRQDUH�DO�]RQHL�UHVSHFWLYH�3HQWUX� LQVWUXF LXQL� GHSUH� PRGXO� GH� SURJUDPDUH� DODFHVWRU� FvPSXUL� YHGH  L� SDUDJUDIXO� ����� �3URJUDPDUHD=RQHORU��'XS� FH�D L�WHUPLQDW�GH�SURJUDPDW�R�]RQ � DS�VD L�>�@�úLSH�DILúDM�YD�DS�UHD�XUP�WRDUHD�]RQ� GLVSRQLELO��
=RQH�*OREDOH'DF� R� ]RQ� HVWH� DORFDW� OD� PDL� PXOW� GH� R� SDUWL  LHDWXQFL� DFHDVW� ]RQ� GHYLQH� ]RQ� JOREDO��� 'LIHUHQ HOHGLQWUH�R�]RQ� JOREDO� úL�R�]RQ� QRUPDO� VvQW�x 2� ]RQ� JOREDO� QX� YD� IL� DUPDW� DWvWD� WLPS� FvW� QXVvQW�DUPDWH�WRDWH�SDUWL  LLOH�OD�FDUH�HVWH�DORFDW� ]RQDUHVSHFWLY��x 2� ]RQ� JOREDO� SURJUDPDW� FX� vQWvU]LHUH� YD� XUPDFHO�PDL�PDUH�GLQWUH�WLPSLL�GH�vQWvU]LHUH�SURJUDPD  LOD�SDUWL LLOH�OD�FDUH�HVWH�DORFDW� ]RQD�UHVSHFWLY��x 'DF� R� ]RQ� JOREDO� HVWH� SURJUDPDW� GH� WLS3DU LDO� DFHDVWD�QX�YD� IL� DFWLYDW� GHFvW� vQ�FD]XO� vQFDUH�WRDWH�SDUWL LLOH�OD�FDUH�DSDU LQH�]RQD�UHVSHFWLY�VvQW� DUPDWH� vQ� PRG� 7RWDO� VDX� GDF � ]RQHOH� GHLQWHULRU�DX�IRVW�DFWLYDWH�FX�FRPDQGD�>
@>�@�x 'DF� R� ]RQ� JOREDO� HVWH� RFROLW� PDQXDO�� vQPRPHQWXO� vQ� FDUH� RULFDUH� GLQWUH� SDUWL  LLOH� OD� FDUHDSDU LQH� ]RQD� UHVSHFWLY� HVWH� GH]DUPDW��� RFROLUHDDFHVWHLD�YD�IL�DQXODW��
(GLWDUHD�=RQHL1U��GH�5HI����>����;;����@�XQGH�;;�HVWH�QU��SDUWL  LHL&vQG�VHOHFWD L�DFHDVW� VHF LXQH�GH�SURJUDPDUH�SH�HFUDQYD� IL� DILúDW� SULPD� ]RQ� DORFDW� SDUWL LHL�� )RORVL LWDVWHOH� >�@>!@� SHQWUX� D� WUHFH�GH� OD� R� ]RQ � OD� DOWD� SvQ�FvQG� DMXQJH L� OD� ]RQD� SH� FDUH� GRUL  L� V� R� HGLWD L� úLDS�VD L�>
@�SHQWUX�D�R�VHOHFWD�(GLWD L� WRDWH� ]RQHOH� FDUH� QHFHVLW� HGLWDUH� IRORVLQGDFHHDúL�VHF LXQH�GH�SURJUDPDUH�7RDWH� RS LXQLOH� FDUH� SRW� IL� HGLWDWH� OD� R� ]RQ � VvQWGHVFULVH�vQ�SDUDJUDIXO�������3URJUDPDUHD�=RQHORU��
ùWHUJHDUHD�XQHL�=RQH1U��GH�5HI����>����;;����@�XQGH�;;�HVWH�QU��SDUWL  LHL&vQG�VHOHFWD L�DFHDVW� VHF LXQH�GH�SURJUDPDUH�SH�HFUDQYD� IL� DILúDW� SULPD� ]RQ� DORFDW� SDUWL LHL�� )RORVL LWDVWHOH� >�@>!@� SHQWUX� D� WUHFH�GH� OD� R� ]RQ � OD� DOWD� SvQ�FvQG� DMXQJH L� OD� ]RQD� SH� FDUH� GRUL  L� V� R� úWHUJH L� úLDS�VD L�>
@�SHQWUX�D�R�úWHUJH�$S�VD L� >�@� GXS� FH� D L� WHUPLQDW� GH� úWHUV� WRDWH� ]RQHOHFDUH�WUHEXLDX�úWHUVH�GLQ�SDUWL  LD�UHVSHFWLY��



��

����3URJUDPDUHD�=RQHORU1U�� GH� 5HI�� �� >����;;����<<<@� XQGH� ;;� HVWH� QU�SDUWL LHL�úL�<<<�HVWH�QXP�UXO�]RQHL
'XS� FH� D L� DG�XJDW� R� ]RQ� XQHL� SDUWL LL� WUHEXLH� V�SURJUDPD L�XUP�WRDUHOH�FvPSXUL�x (WLFKHWD�=RQHLx 7LSXO�=RQHLx $WULEXWHOH�=RQHL3HQWUX� D� SURJUDPD� R� ]RQ� LQWURGXFH L� QXP�UXO� GHUHIHULQ �� LQGLFDW�PDL� VXV��$S�VD L� >
@� SHQWUX� D� VHOHFWD]RQD� UHVSHFWLY��� &HOH� WUHL� FvPSXUL� FDUH� WUHEXLHSURJUDPDWH�VvQW�DFFHVLELOH�SULQ�LQWHUPHGLXO�PHQLXOXL�GHSURJUDPDUH�
(WLFKHWHOH�=RQHORU&vQG�HVWH�VHOHFWDW� VHF LXQHD�GH�SURJUDPDUH�D�HWLFKHWHL]RQHL� SH� DILúDM� HVWH� DILúDW� HWLFKHWD� LQL LDO� D� ]RQHLUHVSHFWLYH� �=RQD� ;;;���� 8UPD  L� LQVWUXF LXQLOHSUH]HQWDWH�vQ�FRQWLQXDUH�SHQWUX�D�SURJUDPD�HWLFKHWHOH�
3URJUDPDUHD�(WLFKHWHORU�GLQ�6LVWHP6XE�SULPD�OLWHU� GLQ�HWLFKHWD�LQL LDO� HVWH�DILúDW�FXUVRUXOVLVWHP�� )RORVL L� WDVWHOH� V�JHDW� >�@>!@� SHQWUX� D� PXWDFXUVRUXO� VXE� OLWHOUHOH� FDUH� WUHEXLH�PRGLILFDWH�� /LWHUHOHDOIDEHWXOXL�VvQW�vPS�U LWH�SH�WDVWHOH�QXPHUDOH�GXS� FXPXUPHD]��>�@ $�%�&�� >�@ '�(�)�� >�@ *�+�,��>�@ -�.�/�� >�@ 0�1�2�� >�@ 3�4�5��>�@ 6�7�8�� >�@ 9�:�;�� >�@ <�=����>�@ 6SDFH'H� H[HPSOX� GDF� DS�VD L� WDVWD� >�@� R� GDW��� GHDVXSUDFXUVRUXOXL�SH�DILúDM�YD�DS�UHD�OLWHUD�
-
��$S�VD L�WDVWD�>�@vQF� R�GDW� úL�YD�DS�UHD�XUP�WRDUHD�OLWHU� GLQ�OLVW� DGLF�
.
� úL� DúD�PDL� GHSDUWH��'DF� HVWH� DS�VDW� R� DOW� WDVW��FXUVRUXO�VH�YD�PXWD�DXWRPDW�FX�R�SR]L  LH�VSUH�GUHDSWD�3HQWUX� D� úWHUJH� R� OLWHU� SR]L LRQD L� FXUVRUXO� VXE� OLWHUDSH�FDUH�GRUL L�V� R�úWHUJH L��FX�DMXWRUXO�WDVWHORU�V�JHDW�úL�DS�VD L�WDVWD�>�@�6vQW� GLVSRQLELOH� úL� DOWH� RS  LXQL� OD� SURJUDPDUHDHWLFKHWHORU��$S�VD L�WDVWD�>
@�SHQWUX�D�GHVFKLGH�PHQLXOFX�RS LXQL��)RORVL L�WDVWHOH�V�JHDW� SHQWUX�D�WUHFH�GH�ODR�RS LXQH�OD�DOWD�úL�DS�VD L�>
@�SHQWUX�DVHOHFWD�RS  LXQHDGRULW��>�@ ùWHUJHUH�$ILúDM YD�úWHUJH�vQWUHDJD�HWLFKHW��>�@ ùWHUJHUH� &DS�W YD� úWHUJH� HWLFKHWD� vQFHSvQG� FXSR]L LD� vQ� FDUH� VH� DIO� FXUVRUXO� SvQ� OD� FDS�WXODFHVWHLD�>�@ 6FKLPEDUH� 7LS YD� VFKLPED� vQWUH� OLWHUH� PLFL� úLOLWHUH�PDUL�>�@ ,QWUDUH� $6&,, HVWH� SHQWUX� LQWURGXFHUHD� XQXLFDUDFWHU� $6&,,� PDL� SX  LQ� IRORVLW�� )RORVL L� WDVWHOHV�JHDW� SHQWUX� D� FRPXWD� vQWUH� FDUDFWHUHOH� $6&,,GLVSRQLELOH�VDX�LQWURGXFH  L�XQ�FRG�GH���GLJL  L�GH�OD���� SvQ� OD� ����� $S�VD L� >
@� SHQWUX� D� LQWURGXFH

FDUDFWHUXO��9HGH L�$QH[D�&�SHQWUX�R�OLVW� FRPSOHW�D�FDUDFWHUHORU�$6&,,�GLVSRQLELOH�>�@ $QXODUH� úL� ,HúLUH �� VHOHFWDUHD� DFHVWHL� RS  LXQL� YDGXFH� OD� LHúLUHD� GLQ� PRGXO� GH� SURJUDPDUH� DOHWLFKHWHORU�I�U� FD�PRGLILF�ULOH�V� ILH�VDOYDWH�>�@ 6DOYDUH �� VH� VDOYHD]� WRDWH� PRGLILF�ULOH� I�FXWHHWLFKHWHL� UHVSHFWLYH� úL� VH� LHVH� GLQ� PRGXO� GHSURJUDPDUH�DO�HWLFKHWHORU�
7LSXUL�GH�=RQHÌQ�FRQWLQXDUH�VvQW�GHVFULVH�ILHFDUH�WLS�GH�]RQ � vQ�SDUWH�ÌQWvU]LDW�����=RQHOH�ÌQWvU]LDWH�6WDQGDUG�DX�R�vQWvU]LHUH�GH�LQWUDUH�VDXLHúLUH��ÌQWvU]LHUHD�GH�LHúLUH�vQFHSH�vQ�PRPHPWXO�vQ�FDUHVH� vQFHSH�SURFHGXUD� GH� DUDPDUH� D� VLVWHPXOXL��2� ]RQ �vQWvU]LDW� SRDWH� IL� GHVFKLV� úL� vQFKLV� SH� SHULRDGDWLPSXOXL�GH� vQWvU]LHUH� I�U� D�JHQHUD�R�VWDUH�GH� DODUP��'XS� FH�WLPSXO�GH�vQWvU]LHUH�D�H[SLUDW�]RQD� UHVSHFWLY �HVWH� DUPDW��� 'HVFKLGHUHD� XQHL� ]RQH� FX� vQWvU]LHUH� SHSHULRDGD� vQ� FDUH� VLVWHPXO� HVWH� DUPDW� YD� GHFODQúDvQFHSHUHD� vWvU]LHULL� OD� LQWUDUH�� 'DF � VLVWHPXO� HVWHGH]DUPDW� vQDLQWH� GH� H[SLUDUHD� WLPSXOXL� GH� LQWUDUH�� QXYD�IL�JHQHUDW� R�VWDUH�GH�DODUP��$X[LOLDU�ÌQWvU]LDW�����$FHVW� WLS� GH� ]RQ� IXQF LRQHD]� OD� IHO� FX� FHD� FXvQWvU]LHUH�VWDQGDUG��VLQJXUD�GLIHUHQ  ��FRQVWvQG�vQ�IDSWXOF� WLPSLL�GH�LQWUDUH�LHúLUH�VvQW�FHL�SURJUDPD  L� FD�7LPS,QWUDUH� $X[LOLDU� úL� 7LPS� ,HúLUH� $X[LOLDU�� 0DL� PXO  LWLPSL�GH�vQWvU]LHUH�SURJUDPD  L�RIHU� R�IOH[LELOLWDWH�PDLPDUH�vQ�FD]XO�]RQHORU�vQ�FDUH�HVWH�QHFHVDU � R�vQWvU]LHUHPDL�PDUH�SHQWUX�DUPDUHD�úL�GH]DUPDUHD�VLVWHPXOXL�,QVWDQW� ����2�]RQ� GH�DFHVW� WLS�YD�IL�DUPDW� LPHGLDW�FH� WLPSXO�GHLHúLUH�H[SLU���9LRODUHD�XQHL�DVWIHO�GH�]RQH�SH�SHULRDGDvQ�FDUH�VLVWHPXO�HVWH�DUPDW��YD�JHQHUD�LPHGLDW�VWDUHD�GHDODUP��,QWHULRU�����2� ]RQ� LQWHULRU� HVWH� DUPDW� OD� H[SLUDUHD� WLPSXOXL� GHLHúLUH�� 'DF� vQDLQWH� GH� YLRODUHD� DFHVWHL� ]RQH� D� IRVWGHVFKLV� R� ]RQ� vQWvU]LDW��� DWXQFL� úL� ]RQD� LQWHULRU� YDúWHSWD� SH� GXUDWD� WLPSXOXL� GH� LQWUDUH� úL� QXPDL� GXS �H[SLUDUHD� DFHVWXLD� YD� IL� JHQHUDW � R� VWDUH� GH� DODUP��'DF� ]RQD� LQWHULRU� HVWH� YLRODW� SULPD� GDW��� DWXQFLVLVWHPXO�YD�LQWUD�LPHGLDW�vQ�VWDUHD�GH�ODUP ��,QWHULRU�ÌQWvU]LDW� ����&vQG�R�SDUWL LD�HVWH�DUPDW� vQ�PRG�7RWDO��FX�]RQHOH�GHLQWHULRU� DFWLYH�� DFHDVW� ]RQ� YD� IXQF LRQD� FD� ]RQ�LQWHULRU��'DF� SDUWL LD� HVWH� DUPDW� vQ�PRG�3DU LDO� �� FX]RQHOH�GH�LQWHULRU�RFROLWH��DFHDVW � ]RQ� YD�IXQF LRQD�FD]RQ� vQWvU]LDW��3DU LDO� ����$FHDVW� ]RQ� IXQF LRQHD]� FD�R� ]RQ� LQWHULRU��(D� HVWHDXWRPDW� RFROLW� GDF� QX� D� IRVW� YLRODW� QLFL� R� ]RQ�
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vQWvU]LDW� SH�GXUDWD�WLPSXOXL�GH�LHúLUH�VDX�GDF � VLVWHPXOD�IRVW�DUPDW�vQ�PRGXO�3DU  LDO�3DU LDO� ÌQWvU]LDW� ����$FHDVW� ]RQ� IXQF LRQHD]� OD� IHO� FX� R� ]RQ� VWDQGDUGvQWvU]LDW��� FX� R� VLQJXU� H[FHS LH�� DFHDVW� ]RQ� YD� ILDXWRPDW�RFROLW� vQ�FD]XO�vQ�FDUH�VLVWHPXO�HVWH�DUPDW�vQPRG�3DU LDO�)RF�6WDQGDUG����&vQG�R� ]RQ� GH� IRF� LQWU� vQ� DODUP� FHQWUDOD� YD� DFWLYDWRDWH� LHúLULOH� SHQWUX� IRF� úL� YD� WUDQVPLWH�� LPHGLDW�� XQPHVDM� GH� DODUP� F�WUH� GLVSHFHUDW�� ,HúLUHD� SRDWH� ILSURJUDPDW� V� XUPH]H� XQ� VHPQDO� SXOVDWRULX�� GRX �VHFXQGH� DFWLYDW� �� GRX� VHFXQGH� GH]DFWLYDW��� VDX� V�XUPH]H�XQXO�GLQ�PRGXULOH�GH�DFWLYDUH�DOH�VLUHQHL��YH]LSDUDJUDIXO������� 
2S  LXQL�SHQWUX�,HúLULOH�3URJUDPDELOH
�RS LXQLOH�GH�OD����OD������'DF� R�]RQ� GH�DFHVW�WLS�HVWHvQWUHUXSW� FHQWUDOD� YD� GHWHFWD�� DILúD� úL� FRPXQLFD�LPHGLDW� GHIHF LXQHD� GLQ� VLVWHP�� 'HIHF  LXQHD� YD� ILDILúDW� OD� WRDWH� WDVWDWXULOH� úL� DFHVWHD�YRU� VXQD�GH�GRX �RUL�OD�ILHFDUH����VHFXQGH��6XQHWXO�GH�OD�WDVWDWXUL�SRDWHIL�RSULW�DS�VvQG�RULFH�WDVWD�127�� 2� ]RQ�� GH� IRF� WUHEXLH� FRQHFWDW� vQWRWGHDXQDFX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 1X� SURJUDPD LQLFLRGDW�� R� ]RQ�� GH� IRF� FD� ]RQ� VLOHQ LRDV��� 3HQWUXFRQHFWDUHD�]RQHORU�GH�IRF�YHGH L�VFKHPD�GH�FRQHFWDUHGLQ�SDUDJUDIXO�������&RQHFWDUHD�=RQHORU��)RF�ÌQWvU]LDW�����$FHVW�WLS�GH�]RQ� GH�IRF�IXQF LRQHD]� OD�IHO�FX�]RQD�GHIRF�VWDQGDUG��GLQJXUD�GLIHUHQ  ��FRQVWvQG�vQ�IDSWXO�F� vQFD]XO� XQHL� DODUPH�� PHPRUDUHD� DFHVWHLD� úL� WUDQVPLVLDPHVDMXOXL�HVWH�vQWvU]LDW� FX����GH�VHFXQGH��,HúLULOH�VvQWDFWLYDWH�LPHGLDW��6WDUHD�GH�DODUP � SRDWH�IL�YDOLGDW� GHF�WUH�XWLOL]DWRU�DS�VvQG�RULFH�WDVW� vQDLQWH�GH�H[SLUDUHDFHORU����GH�VHFXQGH�'DF� R�DODUP� HVWH�YDOLGDW���FHQWUDOD�YD�RSUL�VLUHQD�úLYD� vQWvU]LD� FRPXQLFDUHD� PHVDMXOXL� FX� vQF � ��� GHVHFXQGH� SHQWUX� DL� SHUPLWH� XWLOL]DWRUXOXL� V � FRUHFWH]HSUREOHPD� GLQ� VLVWHP�� 'DF� ]RQD� GH� IRF� HVWH� WRW� vQDODUP� GXS� WUHFHUHD� FHORU� ��� GH� VHFXQGH�FHQWUDOD� YDDFWLYD� GLQ� QRX� VLUHQD� úL� YD� vQWvU]LD� FRPXQLFDUHDPHVDMXOXL� FH� ��� VHFXQGH�� ÌQ� DFHVW� SXQFW� XWLOL]DWRUXOSRDWH�YDOLGD�GLQ�QRX�DODUPD�'DF� DODUPD�QX�HVWH� YDOLGDW� SH�SHULRDGD�FHORU����GHVHFXQGH� FHQWUDOD� YD� PHPRUD� VWDUHD� GH� DODUP � úL� YDWUDQVPLWH�XQ�PHVDM�GH�DODUP� F�WUH�GLVSHFHUDW�127�� 2� ]RQ�� GH� IRF� WUHEXLH� FRQHFWDW� vQWRWGHDXQDFX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 1X� SURJUDPD LQLFLRGDW�� R� ]RQ�� GH� IRF� FD� ]RQ� VLOHQ LRDV��� 3HQWUXFRQHFWDUHD�]RQHORU�GH�IRF�YHGH L�VFKHPD�GH�FRQHFWDUHGLQ�SDUDJUDIXO�������&RQHFWDUHD�=RQHORU��)RF�FX�$XWR9HULILFDUH�����$FHVW�WLS�GH�]RQ� IXQF LRQHD]� LGHQWLF�FX�R�]RQ� GH�IRFVWDQGDUG��'DF� ]RQD�LQWU� vQ�VWDUH�GH�DODUP� FHQWUDOD�YDH[HFXWD�R�UHVHWDUH�D�GHWHFWRULORU�GH�IXP�SH�R�GXUDW � GH���GH�VHFXQGH�úL�YD�DúWHSWD����VHFXQGH�SHQWUX�DHULVLUHD

GHWHFWRULORU��'DF� DFHHDúL�]RQ� LQWU� GLQ�QRX�vQ�DODUP�vQWU�XQ�LQWHUYDO�PDL�PLF�GH����GH�VHFXQGH��FHQWUDOD�YDDFWLYD� LPHGLDW� VLUHQD� úL� YD� FRPXQLFD� XQ� PHVDM� GHDODUP� F�WUH�GLVSHFHUDW�127�� 3HQWUX� FD� DFHVW� WLS� GH� ]RQ� V� IXQF LRQH]HFRUHFW�WUHEXLH�FD�DOLPHQWDUHD�GHWHFWRULORU�GH�IXP�V� ILHFRQHFWDW� OD�XQD�GLQ�LHúLULOH�SURJUDPDWH�FD�&RPDQG�,HúLUH����127�� 2� ]RQ�� GH� IRF� WUHEXLH� FRQHFWDW� vQWRWGHDXQDFX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 1X� SURJUDPD LQLFLRGDW�� R� ]RQ�� GH� IRF� FD� ]RQ� VLOHQ LRDV��� 3HQWUXFRQHFWDUHD�]RQHORU�GH�IRF�YHGH L�VFKHPD�GH�FRQHFWDUHGLQ�SDUDJUDIXO�������&RQHFWDUHD�=RQHORU��,QXQGD LH�����&vQG� DFHVW� WLS� GH� ]RQ� LQWU� vQ� DODUP��� LHúLULOH� VvQWDFWLYDWH� LPHGLDW�� 'DF� HVWH� SURJUDPDW��� FHQWUDOD� YDWUDQVPLWH�LPHGLDW�XQ�PHVDM�GH�DODUP � OD�LQXQGD LH�F�WUHGLVSHFHUDW�� $FHVW� WLS� GH� ]RQ� SRDWH� V� XUP�UHDVF�WLPSXO� GH� vQWvU]LHUH� OD� LQXQGD  LH�� GDF� DFHVWD� HVWHSURJUDPDW� �YH]L� SDUDJUDIXO� ������ �ÌQWvU]LHUL� OD7UDQVPLVLH���127�� 2� ]RQ�� GH� LQXQGD LH� WUHEXLH� FRQHFWDW�vQWRWGHDXQD� FX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 3HQWUXFRQHFWDUHD�]RQHORU�GH�IRF�YHGH L�VFKHPD�GH�FRQHFWDUHGLQ�SDUDJUDIXO�������&RQHFWDUHD�=RQHORU��6XSUDYHJKHUH�)RF�����$FHDVW� ]RQ� VXSUDYHJKHD]� VLVWHPHOH� GH� GHWHF  LH� DLQFHQGLLORU�SHQWUX�D�LQGLFD�FvQG�DFHVWHD�VH�DIO � vQ�VWDUHQRUPDO� GH� OXFUX� VDX� GDF� D� DS�UXW� R� GHIHF LXQH� vQDFHVWH� FLUFXLWH�� $FHDVW� ]RQ� YD� JHQHUD� VW�UL� GHGHIHF LXQH� vQ� FD]XO� vQ� FDUH� HVWH� GHVFKLV � VDX� vQVFXUWFLUFXLW����GH�2UH��WLSXULOH�GH�OD����OD����$FHVWH�]RQH�VvQW�DFWLYH�WRW� WLPSXO��9LRODUHD�XQHL�]RQHGH� DFHVW� WLS� YD� FDX]D� VWDUH� GH� DODUP � LQGLIHUHQW� GDF�SDUWL LD�HVWH�DUPDW� VDX�QX�3HQWUX� WLSXULOH� GH� OD� ��� OD� ��� /D� YLRODUHD� DFHVWRUWLSXUL�GH�]RQH�FHQWUDOD�YD�DFWLYD�VLUHQD�úL�YD�WUDQVPLWHVWDUHD�GH� DODUP� F�WUH�GLVSHFHUDW�� )LHFDUH� WLS� GH� ]RQ �DUH�XQ�LGHQWLILFDWRU�6,$�GLIHULW�x ���+�6LUHQ� ����� &vQG� HVWH� YLRODW� DFHDVW� ]RQ�FHQWUDOD�YD�DFWLYD�LHúLULOH�GH�WLS�6SDUJHUH�x ���+�6LUHQ��%X]]HU� ����� &vQG� DFHDVW� ]RQ� HVWHYLRODW� YD� IL�JHQHUDW� R� VWDUH� GH� DODUP� LQGLIHUHQWGDF� SDUWL LD�HVWH�DUPDW� VDX�GH]DUPDW���ÌQ�FD]XO�vQFDUH�SDUWL LD� HVWH� DUPDW� YRU� IL� DFWLYDWH� LHúLULOH�GHWLS�6SDUJHUH�� LDU�GDF� SDUWL LD�HVWH�GH]DUPDW� YD�ILDFWLYDW�EX]]HUXO�GH�OD�WDVWDWXU ��x ���+�%X]]HU� ����� $FHDVW� ]RQ� FvQG�HVWH�YLRODW�YD�DFWLYD�EX]]HUXO�GH�OD�WDVWDWXU ��x ���+�7HKQLF������ ]RQ� VLOHQ LRDV��x ���+�*D]������ =RQ� DXGLELO��
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x ���+�&�OGXU� ����� =RQ� DXGLELO� SXOVDWRULX�x ���+�0HGLFDO� ����� =RQ� VLOHQ LRDV��x ���+�8UJHQ ������� =RQ� DXGLELO��x ���+�$S� ����� =RQ� DXGLELO��x ���+�ÌQJKH ����� =RQ� DXGLELO��x ��� +� ([SXV� ����� =RQ� VLOHQ LRDV��� 1X� YRU� ILDFWLYDWH� LHúLULOH� SURJUDPDELOH� GH� WLS� VSDUJHUH� VDXVWURERVFRS�x ��� +� 3DQLF� ����� =RQ� VLOHQ LRDV��� 1X� YRU� ILDFWLYDWH� LHúLULOH� SUJUDPDELOH� GH� WLS� VSDUJHUH� VDXVWURERVFRS����+�&RPXWDW� ����$FHVW�WLS�GH�]RQ� IXQF LRQHD]� OD�IHO�FX�]RQD�GH�WLS���GRDU�F� GDF� HVWH� YLRODW� WUHEXLH� V� VH� LQWUH� vQ�PRGXOSURJUDPDUH� vQDLQWH� FD� VLVWHPXO� V � SRDW� IL� DUPDW� GLQQRX��3H�WDVWDWXU� HVWH�DILúDW�PHVDMXO��$UPDUH� ,QKLEDW �&KHDP�� L� 6HUYLFH��� $FHDVW� FRQGL LH� HVWH� LPSXV�SHQWUX�D�Y� DVLJXUD�F� GHIHF LXQHD�D�IRVW�H[DPLQDW� GHF�WUH�LQVWDODWRU�$UPDUH�0RPHQWDQ� ����2� vQFKLGHUH� WHPSRUDU� D� DFHVWHL� ]RQH� YD� DUPD� úLGH]DUPD�VLVWHPXO�DOWHUQDWLY��$FHVW�WLS�GH�]RQ � SRDWH�ILIRORVLW�FX�R�FKHLH�SHQWUX�D�DUPD�úL�GH]DUPD�VLVWHPXO�127�� $FHVW� WLS�GH�]RQ�� QX� WUHEXLH� IRORVLW� FD� ]RQ�JOREDO��� 'DF�� SH� DFHDVW� ]RQ�� DSDUH� R� GHIHF LXQH�DFHDVWD� WUHEXLH� UHPHGLDW� vQLQWH� FD� HD� V�� SRDW� ILIRORVLW��SHQWUX�DUPDUHD�úL�GH]DUPDUHD�VLVWHPXOXL�$UPDUH�0HQ LQXW� ����2�vQFKLGHUH�D�DFHVWHL�]RQH�YD�GH]DUPD�VLVWHPXO��úL�GDF �DFHDVW� ]RQ� HVWH� YLRODW� VLVWHPXO� YD� IL� DUPDW� ��$FHVWWLS�GH�]RQ� SRDWH�IL�IRORVLW�FX�R�FKHLH�SHQWUX�D�DUPD�úLGH]DUPD�VLVWHPXO�127�� $FHVW� WLS�GH�]RQ�� QX� WUHEXLH� IRORVLW� FD� ]RQ�JOREDO��� 'DF�� SH� DFHDVW� ]RQ�� DSDUH� R� GHIHF LXQH�DFHDVWD� WUHEXLH� UHPHGLDW� vQLQWH� FD� HD� V�� SRDW� ILIRORVLW��SHQWUX�DUPDUHD�úL�GH]DUPDUHD�VLVWHPXOXL�5�VSXQV�)RU DW�����&vQG�DFHDVW� ]RQ� HVWH�GHVFKLV� úL� vQFKLV� FHQWUDOD�YDU�VSXQGH� vQ� PRG� IRU DW� úL� YD� OXD� OHJDWXU� FXFDOFXODWRUXO� SHQWUX� 'RZQORDGLQJ�� 1X� IRORVL  L� DFHDVW�]RQ� SHQWUX�PRQLWRUL]DUHD�DODUPHORU�6XSUDYHJKHUH�/,1.6�����=RQD� GH� VXSUDYHJKHUH� /,1.6� HVWH� IRORVLW � vPSUHXQ�FX� PRGXOXO� /,1.6�� &vQG� LHúLUHD� 3*0� D� PRGXOXOXL/,1.6� HVWH� DFWLYDW��� GHIHF LXQHD� HVWH� PHPRUDW� úLVWDUHD�VLVWHPXOXL�HVWH�WUDQVPLV � F�WUH�GLVSHFHUDW�127�� $FHVW� WLS� GH� ]RQ� WUHEXLH� FRQHFWDW�vQWRWGHDXQD� FX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 3HQWUXFRQHFWDUH� YHGH L� VFKHPD� GH� FRQHFWDUH� GLQ� SDUDJUDIXO������&RQHFWDUHD�=RQHORU��

5�VSXQV�/,1.6�����&HQWUDOD� VH� SRDWH� FRQHFWD� FX� FDOFXODWRUXO� SULQLQWHUPHGLXO�OLQLHL�FHOXODUH��'DF � PRGXOXO�/,1.6����GHWHFWHD]� XQ� DSHO�� YD� DFWLYD� R� LHúLUH� FDUH� SRDWH� ILIRORVLW� SHQWUX� D� YLROD� DFHVW� WLS� GH� ]RQ ��� IRU vQGFHQWUDOD� V� U�VSXQG� úL� V� FRPXQLFH� FX� FDOFXODWRUXOSULQ�LQWHUPHGLXO�OLQLHL�FHOXODUH�127�� $FHVW� WLS� GH� ]RQ� WUHEXLH� FRQHFWDW�vQWRWGHDXQD� FX� R� VLQJXU� UH]LVWHQ �� GH� OLQLH�� 3HQWUXFRQHFWDUH� YHGH L� VFKHPD� GH� FRQHFWDUH� GLQ� SDUDJUDIXO������&RQHFWDUHD�=RQHORU��
$WULEXWHOH�=RQHORUÌQ� FRQWLQXDUH� VvQW� SUH]HQWDWH� RS  LXQLOH� GLVSRQLELOHSHQWUX� ILHFDUH� ]RQH�� )RORVL  L� WDVWHOH� V�JHDW� SHQWUX� DWUHFH�GH�OD�R�RS LXQH�OD�DOWD�úL�DS�VD L�WDVWD�>
@�SHQWUX�DDFWLYD�VDX�GH]DFWLYD�RS  LXQHD�UHVSHFWLY���'XS� FH�WRDWHPRGLILF�ULOH� DX� IRVW� I�FXWH� DS�VD L� WDVWD� >�@� SHQWUX� DUHYHQL�OD�PHQLXO�DQWHULRU�)LHFDUH� WLS�GH� ]RQ� DUH� LQL LDO�DWULEXWH�GLIHULWH�� 3HQWUXOLVWD�FRQILJXU�ULL�LQL LDOH�YHGH L�WDEHOHOH�GH�SURJUDPDUH�x 6LUHQ� $XGLELO� �� $FHVW� DWULEXW� GHWHUPLQ� GDF�]RQD�UHVSHFWLY���FvQG�HVWH�YLRODW���YD�DFWLYD�VLUHQDúL� LHúLULOH� SURJUDPDELOH� GH� WLSXO� )RF�6SDUJHUH�6HOHFWD L� >'@� SHQWUX� DGLELO� úL� >1@� SHQWUXVLOHQ LRDV��x 6LUHQ� 3XOVDWRULH ��$FHVW�DWULEXW�GHWHUPLQ� PRGXOvQ�FDUH�VvQW�DFWLYDWH�VLUHQD�úL�LHúLULOH�SURJUDPDELOH�6HOHFWD L� >'@� SHQWUX� SXOVDWRULX� úL� >1@� SHQWUXFRQWLQXX�x 2FROLUH �� $FHVW� DWULEXW� GHWHUPLQ� GDF� R� ]RQ�SRDWH� IL� RFROLW� PDQXDO� VDX� QX�� 6HOHFWD  L� >'@� úLDWXQFL� ]RQD� UHVSHFWLY� SRDWH� IL� RFROLW� PDQXDO�VHOHFWD L� >1@� úL� ]RQD� UHVSHFWLY� QX� YD� SXWHD� ILRFROLW� PDQXDO�� $FHVW� DWULEXW� QX� WUHEXLH� DFWLYDWSHQWUX�]RQHOH�GH�IRF�x &ORSR HO ��&vQG�RS LXQHD�FORSR HO�Xú� HVWH�DFWLYDW�WDVWDWXUD�YD� VXQD� vQ� FD]XO� vQ�FDUH�R� ]RQ � FX�DFHVWDWULEXW� DFWLYDW� WUHFH� GLQWU�R� VWDUH� vQ� DOWD�� 6HOHFWD  L>'@� SHQWUX� FORSR HO� úL� >1@� I�U� FORSR HO�� 3HQWUX� DDFWLYD�VDX�GH]DFWLYD�RS  LXQHD�FORSR HO�Xú� SHQWUX�RSDUWL LH�LQWURGXFH L�GH�OD�WDVWDWXU� FRPDQGD�>
@>�@�x $UPDUH�)RU DW� ��&vQG� DFHVW�DWULEXW� HVWH� DFWLYDW�VLVWHPXO�SRDWH�IL�DUPDW�FKLDU�GDF � DFHDVW� ]RQ� QXHVWH�vQFKLV���=RQD�YD�IL�WHPSRUDU�RFROLW� úL�DFWLYDW�vQ�PRPHQWXO�vQFDUH�HD�VH�UHVWDELOHúWH��6HOHFWD  L�>'@SHQWUX�D�DFWLYD�DFHDVW� IDFLOLWDWH��'DF� HVWH�VHOHFWDW>1@�DWXQFL�]RQD�WUHEXLH�RFROLW � PDQXDO�VDX�WUHEXLHV� ILH�vQFKLV� vQDLQWH�GH�D�SXWHD�DUPD�VLVWHPXO�x &RQWRU� 'HFRQHFWDUH �� &vQG� DFHDVW� ]RQ� DUDSRUWDW� XQ� QXP�U� PD[LP� GH� DODUPH�� QXP�U� FDUHHVWH�SURJUDPDELO��]RQD�UHVSHFWLY � HVWH�GHFRQHFWDW��&RQWRUXO�HVWH�UHVHWDW�OD�ILHFDUH�DUPDUH�D�VLVWHPXOXLVDX� OD� PLH]XO� QRS LL�� 'DF� DFHDVW� IDFLOLWDWH� HVWHGH]DFWLYDW� FHQWUDOD�YD�FRPXQLFD�vQWRWGHDXQD�FvQGDSDUH�R�DODUP� SH�]RQD�UHVSHFWLY��



��

x ÌQWvU]LHUH� &RPXQLFDUH� �� &vQG� DFHDVW � ]RQ� HVWHYLRODW� FHQWUDOD� YD� DFWLYD� LPHGLDW� VLUHQD� GDU� YDvQWvU]LD� FRPXQLFDUHD� HYHQLPHQWXOXL� F �WUHGLVSHFHUDW� FX� R� SHULRDG� GH� WLPS� SURJUDPDELO��'DF� VLVWHPXO�HVWH�GH]DUPDW�vQDLQWH�GH�WHUPLQDUHDDFHVWXL� WLPS�QX�YD�IL� WUDQVPLV�QLFL�XQ�PHVDM�F �WUHGLVSHFHUDW�� GDF� QX�� GXS� WUHFHUHD� SHULRDGHL� GHvQWvU]LHUH� FHQWUDOD� YD� WUDQVPLWH� HYHQLPHQWXO� ODGLVSHFHUDW�� 6HOHFWD  L� >'@� SHQWUX� D� DFWLYD� DFHDVW�IDFLOLWDWH�� 'DF� HVWH� VHOHFWDW� >1@�� FHQWUDOD� YDWUDQVPLWH�LPHGLDW�HYHQLPHQWXO��3HQWUX�D�SURJUDPDGXUDWD� GH� vQWvU]LHUH� YHGH  L� SDUDJUDIXO� ������ÌQWvU]LHUH�OD�&RPXQLFDUH��

x ÌQWvU]LHUH� ,QXQGD LH� �� $FHVW� DWULEXW� SHUPLWHDFWLYDUHD�XQHL� vQWvU]LHUL� OD�]RQHOH�GH�WLS� LQXQGD  LH�ÌQ�FD]XO� vQ�FDUH�DFHDVW� ]RQ� HVWH�YLRODW� FHQWUDODYD�vQWvU]LD�DWvW�LHúLULOH�GH�WLS�)RF�FvW�úL�FRPXQLFDUHDHYHQLPHQWXOXL��'DF� ]RQD� V�D� UHVWDELOLW� vQDLQWH� GHWUHFHUHD� WLPSXOXL� GH� vQWvU]LHUH� QX� YD� IL� WUDQVPLVQLFL� XQ� HYHQLPHQW�� 6HOHFWD  L� >'@� SHQWUX� D� DFWLYDDFHDVW� IDFLOLWDWH�� 'DF� HVWH� VHOHFWDW� >1@�� FHQWUDODYD� DFWLYD� LHúLULOH� úL� YD� � WUDQVPLWH� LPHGLDWHYHQLPHQWXO�
=RQD���5�VSXQV�5DSLG'DF� RS LXQHD�=RQD���5DSLG� �1U��GH�5HI����>������@HVWH�DFWLYDW���]RQD���YD�DYHD�XQ�WLPS�GH�U �VSXQV�GH���PV��'DF� RS LXQHD�HVWH�GH]DFWLYDW� ]RQD���YD�DYHD�XQWLPS�GH�U�VSXQV�QRUPDO�������PV��$FHDVW � RS LXQH�HVWHLQL LDO�GH]DFWLYDW��



��

6HF LXQHD��� )XQF LRQDUH�7DVWDWXU�
����7DVWDWXUL�SH�3DUWL  LH7DVWDWXUD� SDUWL LHL� HVWH� R� WDVWDWXU� FDUH� D� IRVW� DORFDW�XQHL� SDUWL LL�� 7DVWDWXUD� SDUWL LHL� DUH� FRQWUROXO� SULQFLSDODO� SDUWL LHL� OD� FDUH� HVWH� DORFDW���8WLOL]DWRULL�SRW� DFFHVDDOWH� SDUWL LL� QXPDL� GDF� DWULEXWHOH� FRGXOXL� GH� DFFHV� OHSHUPLWH�DFHVW�OXFUX�&vQG�XQ�XWLOL]DWRU�vúL�LQWURGXFH�FRGXO��SHQWUX�D�GH]DUPDR�SDUWL LH�OD�WDVWDWXUD�DFHVWHLD��SDUWL  LD�UHVSHFWLY� VH�YDGH]DUPD��8WLOL]DWRUXO�SRDWH�V � LQWURGXF� GLQ�QRX�FRGXOSHQWUX�D�GH]DUPD�úL�FHOHODOWH�SDUWL  LL�GLVSRQLELOH�SHQWUXFRGXO�UHVSHFWLY�0RGXO�GH�IXQF LRQDUH�DO�WDVWDWXULORU�GH�SDUWL  LH�SRDWH�ILPRGLILFDW� SULQ� SURJUDPDUHD� RS  LXQLORU� SUH]HQWDWH� PDLMRV�� 3HQWUX� D� SURJUDPD� DFHVWH� RS  LXQL� LQWURGXFH LQXP�UXO�GH�UHIHULQ ��>����;;��@�XQGH�;;�UHSUH]LQW �QXP�UXO� SDUWL LHL�� $S�VD L� >
@� SHQWUX� D� DFWLYD� VDXGH]DFWLYD� RS LXQHD� GH� SH� DILúDM� úL� IRORVL  L� WDVWHOHV�JHDW� SHQWUX�D�WUHFH�GH�OD�R�RS  LXQH�OD�DOWD�3URJUDPDUHD� DFHVWRU� RS  LXQL� YD� DIHFWD� IXQF  LRQDUHDWXWXURU�WDVWDWXULORU�DORFDWH�SDUWL  LHL�UHVSHFWLYH�x $ILúDUH�&HDV ��'DF� HVWH�DFWLYDW� SH�WDVWDWXU� YD�ILDILúDW� GDWD� úL� RUD� SH� GXUDWD� vQ� FDUH� WDVWDWXUD� QXHVWH�IRORVLW����9DORDUH�,QL LDO� 'D�x $ILúDUH� 7LPS� ,HúLUH �� 'DF� HVWH� DFWLYDW� SHWDVWDWXU� YD� IL� DILúDW� WLPSXO� GH� LHúLUH� SH� GXUDWDvQWvU]LHULL�OD�LHúLUH���9DORDUH�,QL  LDO� 'D�x $ODUPH�6LVWHP ��'DF� HVWH�DFWLYDW� SH� WDVWDWXULOHSDUWL LHL�UHVSHFWLYH�YD� IL� DILúDW�PHVDMXO� �3DUWL  LH�;vQ�$ODUP���úL�YRU�VXQD�SXOVDWRULX����VHFXQGH�GD�úL��VHFXQGH�QX��FvQG�RULFDUH�GLQ�FHOHODOWH�SDUWL  LL�HVWHvQ�DODUP���$FHDVW� DYHUWL]DUH�VH�YD�RSUL�GDF� VWDUHDGH� DODUP� YD� IL� UHPHGLDW� VDX� GDF� VH� YD� DS�VDRULFH�WDVW� OD�XQD�GLQ� WDVWDWXULOH�SDUWL  LHL�� �9DORDUH,QL LDO� 1X�x 6WDUH� 6LVWHP �� 'DF� HVWH� DFWLYDW� SH� WDVWDWXULOHSDUWL LHL� YD� IL� DILúDW� VWDUHD� �3UHJ�WLW�� 1H3UHJDWLW�$UPDW�� $ODUPH� vQ� 0HPRULH�� $UPDUH� )RU  DW��WXWXURU� SDUWL LLORU� DFWLYH� GLQ� VLVWHP�� 'DF� HVWHGH]DFWLYDW��� SH� WDVWDWXU� QX� YD� IL� DILúDW� VWDUHDSDUWL LHL�� $FHDVW� RS LXQH� YD� vQORFXL� RS LXQHD� GHDILúDUH�FHDV���9DORDUH�,QL  LDO� 1X�0RGXO� GH� RSHUDUH� úL� IXQF  LRQDUH� DO� WDVWHORU� )RF�$X[LOLDU� úL� 3DQLF� GH� SH� WDVWDWXULOH� SDUWL  LHL� HVWHSURJUDPDELO�� 3HQWUX� LQIRUPD  LL� SULYLQG� WDVWHOH� )$3FLWL L�SDUDJUDIXO�������7DVWHOH�)RF�$X[LOLDU � úL�3DQLF���
����7DVWDWXUL�*OREDOH)D ��GH�WDVWDWXULOH�SH�SDUWL  LH��WDVWDWXULOH�JOREDOH�QX�VvQWDORFDWH�XQHL� VLQJXUH�SDUWL  LL�� 7DVWDWXULOH� JOREDOH� SRW� ILIRORVLWH� SHQWUX� DFFHVXO� OD� WRDWH� SDUWL  LLOH� GLQ� VLVWHP�7DVWDWXULOH� JOREDOH� WUHEXLH� vQVWDODWH� vQ� ]RQH� FRPXQH

VDX� vQ� ]RQHOH� GH� LQWUDUH�LHúLUH�� XQGH� HVWH� QHFHVDU �DELOLWDWHD�GH�D�SXWHD�DUPD�PDL�PXOWH�SDUWL  LL�GHRGDW��&vQG�XQ�XWLOL]DWRU�vúL�LQWURGXFH�FRGXO�SHQWUX�D�GH]DUPDVLVWHPXO�� OD� XQD� GLQ� WDVWDWXULOH� JOREDOH�� VLVWHPXO� vL� YDFHUH� XWLOL]DWRUXOXL� V� VHOHFWH]H� FDUH� GLQWUH� SDUWL  LLGRUHúWH� VD� ILH� GH]DUPDWH�� 6LVWHPXO� YD� SHUPLWHGH]DUPDUHD� QXPDL� D� DFHORU� SDUWL  LL� SHQWUX� FDUH� HVWHYDODELO�FRGXO�UHVSHFWLY�0RGXO� GH� IXQF LRQDUH� DO� WDVWDWXULORU� JOREDOH� SRDWH� ILSURJUDPDW�SULQ�LQWHUPHGLXO�RS  LXQLORU�SUH]HQWDWH�vQ�PDLMRV�� 3HQWUX� D� SURJUDPD� DFHVWH� RS  LXQL� LQWURGXFH LQXP�UXO�GH�UHIHULQ ��>������@��)RORVL L� WDVWHOH�V�JHDW�SHQWUX�D�FRQXWD�vQWUH�RS  LXQL�úL�DSDVD L�WDVWD�>
@�SHQWUXD�DFWLYD�VDX�GH]DFWLYD�R�RS  LXQH��3URJUDPDUHD� DFHVWRURS LXQL�YD�DIHFWD�WRDWH�WDVWDWXULOH�JOREDOH�x *OREDO�&HDV ��'DF� HVWH� DFWLYDW��� SH� SHULRDGD� vQFDUH�QX�VvQW�IRORVLWH�SH�HFUDQXO�WDVWDWXULORU�JOREDOHYD� IL� DILúDW� GDWD� úL� RUD� VLVWHP�� �9DORDUH,QL LDO� 'D�x *OREDO�'HIHF LXQH ��'DF� HVWH�DFWLYDW���vQ�FD]XO�vQFDUH�DSDUH�R�GHIHF  LXQH�vQ�VLVWHP��DFHDVWD�SRDWH�ILYL]XDOL]DW� GH� OD� R� WDVWDWXU� JOREDO��� 'DF� HVWHGH]DFWLYDW��� WDVWDWXULOH� JOREDOH�QX�YRU� DILúD� VW �ULOHGH�GHIHF LXQH�GLQ�VLVWHP���9DORDUH�,QL  LDO� 'D�x *OREDO� $ODUPH �� 'DF� HVWH� DFWLYDW��� GDF� vQVLVWHP�DSDUH�R�DODUP���EX]]HUXO�WDVWDWXULORU�JOREDOHYD� VXQD� úL� SH� DILúDMXO� DFHVWRUD� YH  L� SXWHD� FLWLPHVDMXO��>(WLFKHW� 3DUWL LH@�vQ�$ODUP����%X]HUXO�YDIL�RSULW�úL�HVDMXO�YD�IL�úWHUV�GDF � VWDUHD�GH�DODUP� DIRVW� UHVWDELOLW� VDX�GDF� OD� WDVWDWXU� D� IRVW�DS�VDW�RULFH� WDVW��� 'DF� HVWH� GH]DFWLYDW��� OD� WDVWDWXULOHJOREDOH� QX� YRU� IL� DILúDWH� DODUPHOH� GLQ� VLVWHP��9DORDUH�,QL LDO� 1X�x *OREDO� 6WDUH� 6LVWHP �� 'DF� HVWH� DFWLYDW� SHWDVWDWXULOH� JOREDOH� YD� IL� DILúDW � VWDUHD� �3UHJ�WLW�1H3UHJDWLW�� $UPDW�� $ODUPH� vQ� 0HPRULH�� $UPDUH)RU DW��� WXWXURU� SDUWL LLORU� DFWLYH� GLQ� VLVWHP��'DF�HVWH� GH]DFWLYDW��� SH� WDVWDWXULOH� JOREDOH� QX� YD� ILDILúDW� VWDUHD� VLVWHPXOXL�� $FHDVW� RS LXQH� YDvQORFXL� RS LXQHD� GH� DILúDUH� FHDV�� �9DORDUH,QL LDO� 1X�x *OREDO� ,QWUDUH �� 'DF� HVWH� DFWLYDW� EX]]HUXOWDVWDWXULORU�JOREDOH�YD�VXQD�SH�SULRDGD�WLPSXOXL�GHLQWUDUH�SHQWUX�RULFDUH�GLQ�SDUWL  LLOH�VLVWHPXOXL��'DF�HVWH� GH]DFWLYDW��� WDVWDWXULOH� JOREDOH� YRU� VXQD� SHSHULRDGD� WLPSXOXL� GH� LQWUDUH� QXPDL� GDF � WRDWHSDUWL LLOH�VvQW�DUPDWH���9DORDUH�,QL  LDO� 1X�x 7DVWDWXUD� ��*OREDO� ��'DF� HVWH� DFWLYDW��� DWXQFLWDVWDWXUD���YD�IXQF LRQD�FD� WDVWDWXU� JOREDO���'DF�HVWH�GH]DFWLYDW� DWXQFL� WDVWDWXUD���YD� IXQF  LRQD� FDWDVWDWXU� SH�SDUWL LH���9DORDUH�,QL LDO� 1X�0RGXO� GH� RSHUDUH� úL� IXQF  LRQDUH� DO� WDVWHORU� )RF�$X[LOLDU� úL� 3DQLF� GH� SH� WDVWDWXULOH� JOREDOH� HVWHSURJUDPDELO�� 3HQWUX� LQIRUPD  LL� SULYLQG� WDVWHOH� )$3FLWL L�SDUDJUDIXO�������7DVWHOH�)RF�$X[LOLDU � úL�3DQLF���



��

����7LPS�$úWHSWDUH�7DVWDWXU�1U��GH�5HI����>��������@$WvW�WDVWDWXULOH�JOREDOH�FvW�úL�WDVWDWXULOH�SH�SDUWL  LH�SRW�ILFRPXWDWH� SHQWUX� DOWH� SDUWL  LL� GLQ� VLVWHP�� &vQG� XQXWLOL]DWRU�VHOHFWHD]� R�DOW� SDUWL LH�SH�DILúDMXO�WDVWDWXULLDSDUH� PHVDMXO� �$FFHVDUH� >(WLFKHW � 3DUWL LH@�� úL� YDIXQF LRQD�FD�R�WDVWDWXU� D�SDUWL LHL�VHOHFWDWH�'XUDWD� GH� WLPS� vQ� FDUH� R� WDVWDWXU � FRPXWDW� DúWHDSW�vQDLQWH� V� UHYLQ� OD� SDUWL LD� LQL LDO� �VDX� vQ� FD]XOWDVWDWXULORU� JOREDOH�� OD� PRGXO� GH� IXQF  LRQDUH� JOREDO�SRDWH� IL� SURJUDPDW�� 7LPSXO� GH� DúWHSWDUH� vQFHSH� GXS �XOWLPD� DS�VDUH� GH� WDVW��� 3HQWUX� D� SURJUDPD� WLPSXO� GHDúWHSWDUH��LQWURGXFH L�QXP�UXO�GH�UHIHULQ ��>��������@�9DORULOH� YDOLGH� SHQWUX� WLPSXO� GH� DúWHSWDUH� VvQW� GH� OD����OD�����VHFXQGH��1X�SURJUDPD  L�WLPSXO�GH�DúWHSWDUHPDL�PLF�GH�����VHFXQGH���9DORDUH�,QL  LDO� ����
����6WLQJHUH�7DVWDWXU�1U��GH�5HI����>������@&vQG�DFHDVW� RS LXQH�HVWH�DFWLYDW��� WRDWH�/('�XULOH�GHSH� WDVWDWXUL�� LQFOXVLY� DILúDMXO� VvQW� RSULWH�� /('�XULOH� úLDILúDMXO� U�PvQ� RSULWH� SvQ� FvQG� HVWH� DS�VDW� R� WDVW��'DF� RS LXQHD� &RG� 1HF�� 6WLQJHUH� 7DVWDWXU� HVWHDFWLYDW��� XWLOL]DWRUXO� WUHEXLH� V� LQWURGXF� XQ� FRG� GHDFFHV�SHQWUX�FD�/('�XULOH�úL�DILúDMXO�V � ILH�UHSRUQLWH�3HQWUX� D� SURJUDPD� DFHVWH� RS  LXQL� LQWURGXFH L� QXP�UXOGH�UHIHULQ ��>������@��)RORVL L�WDVWHOH�V�JHDW� SHQWUX�DFRPXWD�vQWUH�RS LXQL�úL�DS�VD L�WDVWD�>
@�SHQWUX�D�DFWLYDVDX�GH]DFWLYD�RS LXQHD�GH�SH�DILúDM�x 6WLQJHUH�7DVWDWXU�� ,QL LDO 1Xx &RG�1HF��6WLQJHUH�7DVWDWXU�� ,QL LDO 1X
����7DVWHOH�)RF��$X[LOLDU� úL�3DQLF�,QL LDO�WDVWHOH�)RF��$X[LOLDU� úL�3DQLF� VvQW�DFWLYDWH�DWvWOD� WDVWDWXULOH� SH� SDUWL  LH� FvW� úL� OD� WDVWDWXULOH� JOREDOH�3HQWUX� D� WUDQVPLWH� XQ� PHVDM� GH� )RF�� $X[LOLDU� VDX3DQLF� F�WUH� GLVSHFHUDW��  LQH L� DS�VDW� WDVWDFRUHVSXQ]�WRDUH� �� >)@�� >$@� VDX� >3@� �� WLPS� GH� GRX �VHFXQGH�3H�WDVWDWXUD�/&'������WDVWHOH�)$3�VvQW�UHSUH]HQWDWH�GH�)RF��� �$X[LODU��� úL� �3DQLF���� �LQH L� DS�VDWH� DPEHOHWDVWH� WLPS�GH�GRX� VHFXQGH�SHQWUX�D�DFWLYD� WUDQVPLVLDPHVDMXOXL�FRUHVSXQ]DWRU�
7DVWHOH�)$3�OD�7DVWDWXULOH�SH�3DUWL LH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHLx >)@�$FWLYDW�� ,QL LDO 'Dx >$@�$FWLYDW�� ,QL LDO 'Dx >3@�$FWLYDW�� ,QL LDO 'D3HQWUX�D�GH]DFWLYD�WDVWHOH�>)@��>$@�VDX�>3@�OD�R�WDVWDWXU �SH�SDUWL LH��LQWURGXFH L�QXP�UXO�GH�UHIHULQ ��GH�PDL�VXV�)RORVL L�WDVWHOH�V�JHDW� SHQWUX�D�FRPXWD�vQWUH�RS  LXQL�úL

DS�VD L�WDVWD�>
@�SHQWUX�D�DFWLYD�VDX�GH]DFWLYD�RS  LXQHDGH�SH�DILúDM�3URJUDPDUHD�YD�DIHFWD�WRDWH�WDVWDWXULOH�DORFDWH�SDUWL  LHLUHVSHFWLYH�127�� &vQG� R� WDVWDWXU� HVWH� FRPXWDW�� SH� R� DOW�SDUWL LH� úL� HVWH� DS�VDW�� XQD GLQ� WDVWHOH� >)@�� >$@� VDX>3@�� QXP�UXO� GH� FRQW� WUDQVPLV� vQ� PHVDM� HVWH� FHO� DOSDUWL LHL� OD� FDUH� vL� HVWH� DORFDW� WDVWDWXUD� UHVSHFWLYD�1XP�UXO� GH� FRQG� DO� SDUWL LHL� SH� FDUH� HVWH� FRPXWDW�WDVWDWXUD�QX�HVWH�WUDQVPLV�
7DVWHOH�)$3�OD�7DVWDWXULOH�*OREDOH1U��GH�5HI����>������@x *OREDO�>)@�$FWLYDW�� ,QL LDO 'Dx *OREDO�>$@�$FWLYDW�� ,QL LDO 'Dx *OREDO�>3@�$FWLYDW�� ,QL LDO 'D3HQWUX�D�GH]DFWLYD�WDVWHOH�>)@��>$@�VDX�>3@�OD�R�WDVWDWXU �JOREDO��� LQWURGXFH L� QXP�UXO� GH� UHIHULQ �� GH� PDL� VXV�IRORVL L�WDVWHOH�V�JHDW� SHQWUX�D�WUHFH�GH�OD�R�RS  LXQH�ODDOWD� úL� DS�VD L� WDVWD� >
@� SHQWUX� D� DFWLYD� VDX� GH]DFWLYDRS LXQHD�GH�SH�DILúDM�
2S LXQL�SHQWUX�7DVWHOH�)RF��$X[LOLDU� úL�3DQLF�1U��GH�5HI����>������@0RGXO�GH�RSHUDUH� DO� WDVWHORU� )RF��$X[LOLDU � úL� 3DQLF�SRDWH� IL� FRQILJXUDW� FRQIRUP� RS  LXQLORU� SUH]HQWDWH� vQFRQWLQXDUH��)LHFDUH� RS  LXQH� WUHEXLH�SURJUDPDW� SHQWUXILHFDUH�WDVW� vQ�SDUWH��3HQWUX�D�SURJUDPD�DFHVWH�RS  LXQL�LQWURGXFH L� QXP�UXO� GH� UHIHULQ �� >������@�� IRORVL LWDVWHOH�V�JHDW� SHQWUX�D�FRPXWD�vQWUH�RS  LXQL�úL�DS�VD LWDVWD� >
@�SHQWUX� D� DFWLYD�VDX�GH]DFWLYD�RS  LXQHD�GH�SHDILúDM�
>)@�>$@�>3@�$FWLYDUH�6LUHQ�'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW���LHúLUHD�GH�VLUHQ� ODIRF�VDX�VSDUJHUH�úL�LHúLULOH�SURJUDPDELOH�SURJUDPDWH�V �XUPH]H� DODUPHOH� GH� IRF� VDX� VSDUJHUH� YRU� IL� DFWLYDWHFvQG� XQD� GLQ� WDVWHOH� >)@�� >$@� VDX� >3@� HVWH� DS �VDW���9DORUL�,QL LDOH��>)@ 'D��>$@ 1X�úL�>3@ 1X�
>)@�>$@�>3@�6LUHQ� 3XOVDWRULH'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW���LHúLUHD�GH�VLUHQ� ODIRF�VDX�VSDUJHUH�YD�VXQD�SXOVDWRULX�FvQG�XQD�GLQ�WDVWHOH>)@��>$@�VDX�>3@�HVWH�DS�VDW���'DF� DFHDVW� RS LXQH�HVWHGH]DFWLYDW��� LHúLUHD� GH� VLUHQ� OD� IRF� VDX� VSDUJHUH� YDVXQD�FRQWLQXX�FvQG�XQD�GLQ�WDVWHOH�>)@��>$@�VDX�>3@�HVWHDS�VDW����9DORUL�,QL LDOH��>)@ 'D��>$@ 1X�úL�>3@ 1X�
>)@�>$@�>3@�$XGLELOH'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW���FvQG�XQD�GLQ�WDVWHOH>)@��>$@�VDX�>3@�HVWH�DS�VDW� EX]]HUXO�WDVWDWXULL�YD�VXQDGH� WUHL� RUL�� 'DF� DFHDVW� RS LXQH� HVWH� GH]DFWLYDW�WDVWDWXUD�QX�YD� VXQD� OD� DS�VDUHD� DFHVWRU� WDVWH�� �9DORUL,QL LDOH��>)@ 'D��>$@ 1X�úL�>3@ 1X�



��

����%ORFDUH�7DVWDWXU�1XPHUH�GH�5HIHULQ ��>������@���%ORFDUH�7DVW��*OREDOH>����;;��@���%ORFDUH�7DVWDWXU �>��������@���1U��&RGXUL�,QYDOLGH>��������@���'XUDW� %ORFDUHXQGH�;;�HVWH�QXP�UXO�SDUWL LHL�
)XQF LD� GH� EORFDUH� WDVWDWXU� UHSUH]LQW� R� P�VXU� GHVHFXULWDWH��FDUH�SUHYLQH�LQWURGXFHUHD�GH�FRGXUL�GH�DFFHVGXS� FH�D�IRVW�LQWURGXV�XQ�DQXPLW�QXP �U��SURJUDPDELO�GH� FRGXUL� GH� DFFHV� LQYDOLGH�� 'XS � EORFDUHD� WDVWDWXULLXWLOL]DWRUXO� QX� YD� PDL� SXWHD� LQWURGXFH� QLFL� XQ� IHO� GHFRPDQG� SH�R�GXUDW� GH�WLPS�SURJUDPDELO���3H�DILúDMXOWDVWDWXULL� YH L� SXWHD� FLWL� PHVDMXO� �%ORFDUH� 7DVWDWXU �$FWLY���SH�GXUDWD�vQ�FDUH�WDVWDWXUD�HVWH�EORFDW ��3HQWUX� D� DFWLYD� EORFDUHD� WDVWDWXULL� SHQWUX� WDVWDWXULOHJOREDOH�� LQWURGXFH L� QXP�UXO� GH� UHIHULQ �� >������@� úLIRORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� OD� RS  LXQHD�%ORFDUH�7DVW��*OREDOH���$S�VD L�>
@�SHQWUX�D�FRPXWDvQWUH�'D�VDX�1X���,QL  LDO�HVWH�1X�3HQWUX�D�DFWLYD�EORFDUHD�WDVWDWXULL�SHQWUX� WDVWDWXULOH�SHSDUWL LH�� LQWURGXFH L� QXP�UXO� GH� UHIHULQ �� >����;;��@XQGH�;;� UHSUH]LQW� QXP�UXO� SDUWL LHL�� )RORVL L� WDVWHOHV�JHDW� SvQ� DMXQJH L� OD� RS LXQHD� �%ORFDUH7DVWDWXU����$S�VD L�>
@�SHQWUX�D�FRPXWD�vQWUH�'D�VDX1X���,QL LDO�HVWH�1X�2S LXQHD��1U��&RGXUL�,QYDOLGH� SHUPLWH�SURJUDPDUHDQXP�UXOXL� WRWDO� GH� FRGXUL� LQYDOLGH� FDUH� WUHEXLHLQWURGXVH�SHQWUX�D�GHWHUPLQD�EORFDUHD�WDVWDWXULL��3HQWUXD� SURJUDPD� DFHDVW� RS LXQH�� LQWURGXFH L� QXP�UXO� GHUHIHULQ �� >��������@� XUPDW� GH� QXP�UXO� GH� FRGXULLQYDOLGH��9DORULOH�YDOLGH�FDUH�SRW�IL�LQWURGXVH�VvQW�GH�OD����OD������9DORDUHD�LQL  LDO� HVWH�����'XUDW� %ORFDUH UHSUH]LQW� GXUDWD�GH�WLPS�SHQWUX�FDUHWDVWDWXUD� YD� IL� EORFDW� GXS� LQWURGXFHUHD� QXP�UXOXLPD[LP� GH� FRGXUL� LQYDOLGH�� 3HQWUX� D� SURJUDPD� DFHDVW �RS LXQH�� LQWURGXFH L� QXP�UXO� GH� UHIHULQ �� >��������@XUPDW� GH� GXUDWD� GH� EORFDUH�� 9DORULOH� YDOLGH� SHQWUXDFHDVW� RS LXQH� VvQW� GH� OD� ���� OD� ���� GH� PLQXWH�9DORDUHD�,QL LDO� HVWH�GH�����
����&RQWDFW�7DPSHU�OD�7DVWDWXU �1U��GH�5HI����>������@$FHDVW� RS LXQH�WUHEXLH�DFWLYDW� GDF� FRQWDF LL� WDPSHUGH�OD�WDVWDWXUL�VvQW�IRORVL  L�
����3URJUDPDUHD�7DVWHORU�)XQF  LRQDOH3H� ILHFDUH� WDVWDWXU� VvQW� FLQFL� WDVWH� IXQF  LRQDOHGHQXPLWH��6WD\����$ZD\����&KLPH����5HVHW��úL��([LW��)LHFDUH� GLQWUH� DFHVWH� WDVWH� VvQW� LQL  LDO� SURJUDPDWH� V�H[HFXWH� XQD� GLQ� IXQF  LLOH� SUH]HQWDWH� vQ� FRQWLQXDUH�)XQF LD� HVWH� DFWLYDW� GDF� WDVWD� FRUHVSXQ]�WRDUH

IXQF LHL� UHVSHFWLYH� HVWH�  LQXW� DS�VDW� WLPS� GH� GRX�VHFXQGH�/D� WDVWDWXULOH� /&'����� WDVWHOH� IXQF  LRQDOH� VvQWUHSUH]HQWDWH�GH�WDVWHOH�QXPHULFH�GH�OD���OD���ÌQ�FRQWLQXDUH�Y� SUH]HQW�P�IXQF LLOH�SURJUDPDWH�LQL LDOSHQWUX�WDVWHOH�IXQF  LRQDOH�>�@��6WD\����$UPDUH�3DU LDO�$S�VDUHD� DFHVWHL� WDVWH� YD� GXFH� OD� DUPDUHD� SDUWL  LHL� vQPRG�3DU LDO�� WRDWH�]RQHOH�GH�WLS�SDU  LDO�YRU�IL�DXWRPDWRFROLWH�úL�]RQHOH�GH�WLS�vQWvU]LDW�YRU�JHQHUD�vQWvU]LHUH�ODLQWUDUH�VDX�LHúLUH�)DFLOLWDWHD�$UPDUH�5DSLG� WUHEXLH�DFWLYDW� SHQWUX� FDDFHDVW� IXQF LH�V� IXQF LRQH]H�FRUHFW��YH]L�0DQXDOXO�GH8WLOL]DUH�� SDUDJUDIXO� ����� �$UPDUH� 5DSLG ����� 'DF�$UPDUH�5DSLG� HVWH�GH]DFWLYDW���DWXQFL�GXS� DS�VDUHDWDVWHL� IXQF LRQDOH� WUHEXLH� LQWURGXV� XQ� FRG� GH� DFFHVYDOLG�SHQWUX�D�DUPD�SDUWL  LD�
>�@��$ZD\����$UPDUH�7RWDO�$S�VDUHD� DFHVWHL� WDVWH� YD� GXFH� OD� DUPDUHD� SDUWL  LHL� vQPRG�7RWDO��WRDWH�]RQHOH�GH�WLS�SDU  LDO�úL�GH�DOW�WLS�YRU�ILDFWLYDWH�LDU�]RQHOH�GH�WLS�vQWvU]LDW�YRU�JHQHUD�vQWvU]LHUHOD�LQWUDUH�VDX�LHúLUH�)DFLOLWDWHD�$UPDUH�5DSLG� WUHEXLH�DFWLYDW� SHQWUX� FDDFHDVW� IXQF LH�V� IXQF LRQH]H�FRUHFW��YH]L�0DQXDOXO�GH8WLOL]DUH�� SDUDJUDIXO� ����� �$UPDUH� 5DSLG ����� 'DF�$UPDUH�5DSLG� HVWH�GH]DFWLYDW���DWXQFL�GXS� DS�VDUHDWDVWHL� IXQF LRQDOH� WUHEXLH� LQWURGXV� XQ� FRG� GH� DFFHVYDOLG�SHQWUX�D�DUPD�SDUWL  LD�
>�@��&KLPH����&ORSR HO�8V�$S�VDUHD� DFHVWHL� WDVWH� YD� GXFH� OD� DFWLYDUHD� VDXGH]DFWLYDUHD�IXQF LHL� GH &ORSR HO�8ú���'DF� WDVWDWXUDVXQ� R�GDW� vQVHDPQ� F� IDFLOLWDWHD� D� IRVW� GH]DFWLYDW�LDU� GDF� WDVWDWXUD� VXQ� GH� WUHL� RUL� vQVHDPQ� F�IDFLOLWDWHD�D�IRVW�DFWLYDW��
>�@��5HVHW����5HVHWDUHD�'HWHFWRULORU�GH�)XP$S�VDUHD� DFHVWHL� WDVWH� YD� GXFH� OD� DFWLYDUHD� LHúLULLSURJUDPDELOH�FDUH�HVWH�SURJUDPDW � GH� WLSXO�&RPDQG�,HúLUH�����2S LXQHD�6HQ]RU�5HVHW�&PG��� WUHEXLH�V�ILH� DFWLYDW� vQDLQWH� FD� DFHDVW� IXQF LH� V� IXQF LRQH]H�YH]L� SDUDJUDIXO� ������ �2S  LXQL� SHQWUX� ,HúLULOH3URJUDPDELOH���� 'RDU� GHWHFWRULL� DORFD  L� SDUWL LHLWDVWDWXULL�YRU�IL�UHVHWD  L��9RU�PDL�IL�UHVHWD L�úL�GHWHFWRULLFRQHFWD L�OD�PRGXOHOH�3&�����
>�@��([LW����,HúLUH�5DSLG�$S�VDUHD�DFHVWHL� WDVWH�YD�GXFH�OD�H[HFXWDUHD�IDFLOLW � LL,HúLUH� 5DSLG��� $FHDVW� IDFLOLWDWH� WUHEXLH� DFWLYDW�SHQWUX� FD� WDVWD� V� IXQF LRQH]H� �YH]L� 0DQXDOXO� GH8WLOL]DUH��SDUDJUDIXO�������,HúLUH�5DSLG ����



��

2S LXQL�SHQWUX�7DVWHOH�)XQF LRQDOH1U�� GH� 5HI�� �� >����;;<<==@� XQGH� ;; QXP �UXOWDVWDWXULL����������<< QXP�UXO� WDVWHL�IXQF LRQDOH���� �����== QXP�UXO�RS LXQLL���������
8QHOH�RS LXQL�QHFHVLW� LQWURGXFHUHD�XQXL�FRG�GH�DFFHVvQDLQWH� FD� VLVWHPXO� V� H[HFXWH� IXQF LD� UHVSHFWLY��� ÌQFRQWLQXDUH� HVWH� SUH]HQWDW� OLVWD� FRPSOHW� D� RS LXQLORUSHQWUX�WDVWHOH�IXQF  LRQDOH�7DVW� 1XO� ����$FHDVW� WDVW� QX�YD�H[HFXWD�QLFL�XQ�IHO�GH�IXQF  LH�FvQGHVWH�DS�VDW��$UPDUH�3DU LDO� ����'HVFULV� PDL�VXV�SHQWUX�WDVWD��6WD\��$UPDUH�7RWDO� ����'HVFULV� PDL�VXV�SHQWUX�WDVWD��$ZD\��$UPDUH�)�U� ,QWUDUH�����'XS� FH�DFHDVW� WDVW� D�IRVW�DS�VDW� WUHEXLH�LQWURGXV�XQFRG�GH�DFFHV�YDOLG��6LVWHPXO�VH�YD�DUPD�úL�OD�H[SLUDUHDWLPSXOXL�GH�LHúLUH��WLPSXO�GH�LQWUDUH�YD�IL�DQXODW�&KLPH�����'HVFULV� PDL�VXV�SHQWUX�WDVWD��&KLPH�7HVW�6LVWHP�����3HUPLWH� WHVWDUHD� VLVWHPXOXL�SULQWU�R�VLPSO � DS�VDUH�GHWDVW��0RG�2FROLUH�����$FHDVW� RS LXQH� SHQWUX� WDVWHOH� IXQF  LRQDOH� RIHU�XWLOL]DWRUXOXL�V� LQWUH�vQ�PRGXO�GH�RFROLUH�]RQH�SULQWU�RVLPSO� DS�VDUH�GH�WDVW���'DF� RS LXQHD�&RG�1HFHVDU�OD2FROLUH HVWH� DFWLYDW��� DWXQFL� XWLOL]DWRUXO� WUHEXLH� V�LQWURGXF� XQ� FRG� GH� DFFHV� YDOLG� vQDLQWH� GH� D� vQFHSHSURFHGXUD� GH� RFROLUH� D� ]RQHORU� �YH]L� SDUDJUDIXO� �����2S LXQL�SHQWUX�&RGXULOH�GH�$FFHV���$ILúDUH�'HIHF LXQL�����$FHDVW� IXQF LH�SHUPLWH�XWLOL]DWRUXOXL�V� LQWUH�vQ�PRGXOGH� DILúDUH� D� GHIHF LXQLORU� SULQWU�R� VLPSO� DS�VDUH� GHWDVW��0HPRULH�$ODUPH�����$FHDVW� IXQF LH�SHUPLWH�XWLOL]DWRUXOXL�V� LQWUH�vQ�PRGXOGH� DILúDUH� D� DODUPHORU� GLQ� PHPRULH� SULQWU�R� VLPSO �DS�VDUH�GH�WDVW��3URJUDPDUH�8WLOL]DWRUL�����$FHDVW� IXQF LH�SHUPLWH�XWLOL]DWRUXOXL�V� LQWUH�vQ�PRGXOGH� SURJUDPDUH� D� FRGXULORU� GH� DFFHV� SULQWU�R� VLPSO �DS�VDUH�GH� WDVW���'XS� FH�DFHDVW� WDVW� D�IRVW�DS�VDW��XWLOL]DWRUXO�WUHEXLH�V� LQWURGXF� FRGXO�SULQFLSDO�vQDLQWHV� SRDW� vQFHSH� SURFHGXUD� GH� SURJUDPDUH� D� FRGXULORUGH� DFFHV� �YH]L� 0DQXDOXO� GH� 8WLOL]DUH�� VHF  LXQHD� ��&RGXUL�GH�$FFHV���

)XQFWLL�8WLOL]DWRU�����$FHDVW� IXQF LH�SHUPLWH�XWLOL]DWRUXOXL�V� LQWUH�vQ�PRGXOIXQF LL�XWLOL]DWRU�SULQWU�R�VLPSO� DS�VDUH�GH�WDVW���'XS�FH� D IRVW� DS�VDW� DFHDVW� WDVW��� XWLOL]DWRUXO� WUHEXLH� V�LQWURGXF� XQ�FRG�GH�DFFHV�YDOLG�SHQWUX�FD�VLVWHPXO�V ��LSHUPLW� LQWUDUHD� vQ� PHQLXO� FX� IXQF  LL� XWLOL]DWRU� �YH]L0DQXDOXO� GH� 8WLOL]DUH�� VHF  LXQHD� �$GPLQLVWUDUHD6LVWHPXOXL��SHQWUX�LQIRUPD  LL�SULYLQG�IXQF LLOH�>
@>�@���,HúLUH�5DSLG� ����'HVFULV� PDL�VXV�SHQWUX�WDVWD��([LW�$UPDUH�,QWHULRU�����$FHDVW� IXQF LH� SHUPLWH� XWLOL]DWRUXOXL� V� UHDFWLYH]H]RQHOH� SDU LDOH� GLQ� VLVWHP�� FDUH� VvQW� RFROLWH�� SULQWU�RVLPSO� DS�VDUH�GH�WDVW��&RPDQG� ,HúLUH�;���; ���������������$FHDVW� IXQF LH� SHUPLWH� XWLOL]DWRUXOXL� V� DFWLYH]HLHúLUHD� SURJUDPDELO� SURJUDPDW� GH� WLSXO� &RPDQG�,HúLUH� ����� SULQWU�R� VLPSO� DS�VDUH� GH� WDVW� �YH]LSDUDJUDIXO��������2S  LXQL�SHQWU�,HúLULOH�3URJUDPDELOH���'DF� RS LXQHD�&RG�1HF��&PG�,HV HVWH�DFWLYDW���DWXQFLXWLOL]DWRUXO�WUHEXLH�V� LQWURGXF� XQ�FRG�GH�DFFHV�YDOLGvQDLQWH�FD�LHVLUHD�UHVSHFWLY� V� ILH�DFWLYDW��'HIHF LXQH�6LOHQ LRDV� ����$S�VDUHD� DFHVWHL� WDVWH� GXFH� OD� DQXODUHD� VXQHWHORU� GHDYHUWL]DUH� D� GHIHF  LXQLORU�� 'DF� RS LXQHD� VLVWHP� &RG1HF�� 'HIHF LXQH HVWH� DFWLYDW��� DWXQFL� XWLOL]DWRUXOWUHEXLH� V� LQWURGXF� XQ� FRG� GH� DFFHV� YDOLG� vQDLQWH� FDVLVWHPXO�V� H[HFXWH�FRPDQGD�GDW��2SULUH�6LUHQ� ����$S�VDUHD� DFHVWHL� WDVWH� úL� LQWURGXFHUHD� XQXL� FRG� GHDFFHV�YDOLG�GXFH�OD�RSULUHD�VLUHQHL�5HVHWDUH�)RF�����$SDVDUHD� DFHVWHL� WDVWH� úL� LQWURGXFHUHD� XQXL� FRG� GHDFFHV�YDOLG�YD�GXFH�OD�UHVWDELOLUHD�WXWXURU�DODUPHORU�ODIRF�GLQ�VLVWHP�6HPQDO�)RF�����$S�VDUHD� DFHVWHL� WDVWH� úL� LQWURGXFHUHD� XQXL� FRG� GHDFFHV� YDOLG�� YD� LQL LD� VHPQDOXO� GH� DYHUWL]DUH� ODLQFHQGLX�� $FHDVW� RS LXQH� HVWH� HFKLYDOHQWXO� IXQF  LHLXWLOL]DWRU�>
@>�@>&RG�GH�$FFHV@>�@�7HVW����������$S�VDUHD�DFHVWHL�WDVWH�XUPDW� GH�LQWURGXFHUHD�XQXL�FRGGH�DFFHV�YDOLG�YD�LQL  LD�WHVWDUHD�LHúLULORU�GH�SH�PRGXOXO3&������ $FHDVW� RS LXQH� HVWH� HFKLYDOHQWXO� IXQF  LHLXWLOL]DWRU� >
@>�@>&RG� $FFHV@>�@� �YH]L� 0DQXDOXO� GH8WLOL]DUH���SDUDJUDIXO�������7HVW��������7HVW�,QVS��)RF�����$S�VDUHD�DFHVWHL�WDVWH�XUPDW� GH�FRGXO�GH�WHVW�YD�LQL  LDPRGXO� 7HVW� ,QVSHF  LH� )RF�� $FHDVW� RS LXQH� HVWHHFKLYDOHQWXO�IXQF LHL� XWLOL]DWRU� >
@>�@>&RG�GH�7HVW@>�@�'DF� PRGXO� GH� WHVW� HVWH� GHMD� DFWLY�DS �VDUHD� DFHVWHLWDVWH�YD�DQXOD�PRGXO�GH�WHVW�



��

6HF LXQHD��� &RGXUL�GH�$FFHV�úL�,QVWDODWRU
127�� &RGXULOH�GH�VHFXULWDWH�WUHEXLH�VFKLPEDWH�GH�OD�YDORDUHD�ORU�LQL LDO��SHQWUX�D�DVLJXUD�VLJXUDQ D�VLVWHPXOXL��1XSURJUDPD L�FRGXUL�GH�DFFHV�XúRU�GH�JKLFLW�����&RGXO�,QVWDODWRUXOXL1U��GH�5HI����>������@&RGXO� LQVWDODWRUXOXL� HVWH� FRGXO� FDUH� WUHEXLH� LQWURGXVSHQWUX� D� LQWUD� vQ� PRGXO� GH� SURJUDPDUH�� &RGXOLQVWDODWRUXOXL�LQL LDO�HVWH�>����@�SHQWUX�FRG�GH���GLJL  LúL� >������@�SHQWUX�FRG�GH���GLJL  L�� ,QWURGXFH L�XQ�QRXFRG� IRORVLQG� GRDU� FLIUH� GH� OD� �� OD� ��� 6FKLPED  L� FRGXOLQVWDODWRUXOXL� GH� OD� IRUPD� OXL� LQL  LDO� SHQWUX� D� DVLJXUDVLJXUDQ D�VLVWHPXOXL�
%ORFDUH�,QVWDODWRU1U��GH�5HI����>������@)DFLOLWDWHD� GH� EORFDUH� LQVWDODWRU� SUHYLQH� FDSURJUDPDUHD�VLVWHPXOXL�V� UHYLQ� OD�FHD�LQL LDO� FvQG�VHH[HFXW� R� UHVHWDUH� KDUGZDUH�� )RORVL  L� WDVWHOH� V�JHDW�>�@>!@� SHQWUX� D� FRPXWD� vQWUH� PHVDMHOH� �%ORFDUH,QVWDODWRU� $FWLY��� úL� �%ORFDUH� ,QVWDODWRU� ,QDFWLY��� úLDS�VD L� >
@� SHQWUX� D� VHOHFWD� RS  LXQHD� GRULW��� ,QL LDODFHDVW� IDFLOLWDWH�HVWH�GH]DFWLYDW��
����$OWH�&RGXUL�GH�$FFHV3HQWUX� D� DVLJXUD� VHFXULWDWHD� VLVWHPXOXL� SRW� ILSURJUDPDWH�FRGXUL�GH�DFFHV�FX�GLIHULWH�QLYHOH�GH�DFFHV�,QL LDO�WRDWH�FRGXULOH�GH�DFFHV�VvQW�IRUPDWH�GLQ���GLJL  L�3HQWUX� D� SURJUDPD� FRGXUL� GH� DFFHV� GLQ� �� GLJL  L� YH]LSDUDJUDIXO�������2S  LXQL�SHQWUX�&RGXULOH�GH�$FFHV��0RGXO� GH� SURJUDPDUH� DO� FRGXULORU� GH� DFFHV� HVWHH[SOLFDW�vQ�GHWDOLX�vQ�0DQXDOXO�GH�8WLOL]DUH�� VHF  LXQHD����3URJUDPDUHD�&RGXULORU�GH�$FFHV��
&RGXO�3ULQFLSDO�3ULPDU1U��GH�5HI����>������@&RGXO�3ULQFLSDO�3ULPDU�HVWH�FRGXO�GH�DFFHV�FX�QXP �UXO������� $FHVW� FRG� SRDWH� IL� IRORVLW� SHQWUX� D� SURJUDPDFHOHODOWH�FRGXUL�GLQ�VLVWHP��9DORDUHD�LQL  LDO� D�FRGXOXLSULQFLSDO�SULPDU�HVWH��SHQWUX���GLJL  L�>����@�úL�SHQWUX��GLJL L�>������@�
&RGXO�3ULQFLSDO�6HFXQGDU1U��GH�5HI����>������@&RGXO� 3ULQFLSDO� 6HFXQGDU� SRDWH� IL� PRGLILFDW� GRDU� vQDFHDVW� VHF LXQH�� (O� QX� SRDWH� IL� PRGLILFDW� GH� F �WUHXWLOL]DWRU�� $FHVW� FRG� SRDWH� IL� XWLOL]DW� SHQWUXSURJUDPDUHD� FHORUODOWH� FRGXUL� GLQ� VLVWHP� úL� SRDWH� ILIRORVLW�FD�FKHLH�GH�DFFHV�SHQWUX�SHUVRQDOXO�GH�VHUYLFH�9DORDUH� LQL LDO� D� FRGXOXL� SULQFLSDO� VHFXQGDU� HVWH�SHQWUX���GLJL L�>$$$$@�úL�SHQWUX���GLJL  L�>$$$$��@�

&RGXO�GH�7HVW1U��GH�5HI����>������@&RGXO� GH� WHVW� HVWH� IRORVLW� SHQWUX� D� LQWUD� vQ� PRGXO� GHWHVWDUH�VLVWHP��>
@>�@>&RG�GH�7HVW@��9H]L�0DQXDOXO�GH8WLOL]DUH�SHQWUX�LQVWUXF  LXQL�GHVSUH�WHVWDUHD�VLVWHPXOXL�9DORDUHD�LQL LDO� SHQWUX�DFHVW�FRG�HVWH��SHQWUX���GLJL  L>$$$$@�úL�SHQWUX���GLJL  L�>$$$$��@�
����&RGXO�GH�*DUG�1U��GH�5HI����>������@&RGXO� GH� JDUG� SRDWH� IL� VFKLPEDW� GRDU� vQ� DFHDVW �VHF LXQH�úL�QX�SRDWH�IL�PRGLILFDW�GH�F �WUH�XWLOL]DWRU�&RGXO� GH� JDUG� SRDWH� IL� IRORVLW� vQWRWGHDXQD� SHQWUX� DRSUL� VLUHQD� úL� SHQWUX� D� DUPD� WRDWH� SDUWL  LLOH��&RGXO� GHJDUG� SRDWH� IRORVLW� SHQWUX� GH]DUPDUHD� QXPDL� DSDUWL LLORU�OD�FDUH�HVWH�DORFDW�&RGXO� GH� JDUG��� GDF� HVWH� DFWLY�� PDL� SRDWH� IL� IRORVLWSHQWUX� RFROLUHD� ]RQHORU�� DFWLYDUHD� LHúLULORUSURJUDPDELOH� úL� SHQWUX� DFFHVXO� vQ� PHQLXO� 2S  LXQL6LVWHP�3ULQFLSDOH�&RGXO�GH�JDUG� YD�IL�DFWLY�vQ�XUP�WRDUHOH�FRQGL LL�x &vQG�R�SDUWL LH�HVWH�GH]DUPDW��x 'XS� DUPDUHD�XQHL�SDUWL  LL�IRORVLQG�FRGXO�GH�JDUG��DFHVW� FRG� YD� PDL� U�PvQH� DFWLY� WLPS� GH� �� PLQXWHGXS� H[SLUDUHD� WLPSXOXL� GH� LHúLUH�� 'DF � FRGXO� GHJDUG� QX� HVWH� DORFDW� SDUWL  LHL� FDUH� D� IRVW� DUPDW� �DWXQFL� HO� YD� U�PvQH� DFWLY� GRDU� SH� GXUDWD� WLPSXOXLGH�LHúLUH�&RGXO� GH� JDUG� YD� GHYHQL� DFWLY� GXS� �ÌQWvU]LHUHD� GH*DUG��� úL� YD� U�PvQH� DFWLY� SH� �'XUDWD� GH� *DUG ��� vQXUP�WRDUHOH�FRQGL LL�x 'DF� D�DS�UXW�R�DODUP���XQ�WDPSHU� vQWUHUXSW�VDX�RHURDUH�x 'DF� D�DS�UXW�R�VWDUH�GH�GHIHF  LXQH�x &LQG�R�SDUWL LH�D�IRVW�DUPDW� IRU DW�ÌQWvU]LHUH�GH�*DUG�1U��GH�5HI����>��������@3URJUDPD L� GXUDWD� GH� WLPS� GXS� FDUH� FRGXO� GH� JDUG�GHYLQH�DFWLY�vQ�FD]XO�vQ�FDUH�D�DS �UXW�XQD�GLQ�FRQGL LLOHGHVFULVH� PDL� VXV�� 9DORULOH� YDOLGH� VvQW� GH� OD� >���@� OD>���@� PLQXWH�� 'DF� HVWH� SURJUDPDW� FD� >���@� DWXQFL�FRGXO� GH� JDUG� HVWH� DFWLYDW� LPHGLDW�� 9DORDUHD� LQL  LDO�HVWH�>���@�'XUDW� GH�*DUG�1U��GH�5HI����>��������@3URJUDPD L�GXUDWD�GH�WLPS�SHQWUX�FDUH�FRGXO�GH�JDUG �YD�U�PvQH�DFWLY�GXS� FH�D�IRVW�DFWLYDW��9DORULOH�YDOLGHVvQW�GHOD�>���@�OD�>���@�PLQXWH��'DF � SURJUDPD L�>���@FRGXO� QX� YD� IL� GH]DFWLYDW�� 9DORDUHD� LQL  LDO� HVWH� GH>���@�



��

����2S LXQL�SHQWUX�&RGXULOH�GH�$FFHV2S LXQLOH� SHQWUX� FRGXULOH� GH� DFFHV� GHWHUPLQ � IHOXO� vQFDUH� VvQW� SURJUDPDWH� FRGXULOH� GH� DFFHV� úL� FH� IXQF  LLQHFHVLW� LQWURGXFHUHD�XQXL�FRG�GH�DFFHV�
2S LXQL�6LVWHP1U��GH�5HI����>������@8UP�WRDUHOH�RSWLXQL�VLVWHP�DX�HIHFW�DVXSUD�PRGXOXL�GHSURJUDPDUH� úL� RSHUDUH� DO� FRGXULORU� GH� DFFHV�� $FHVWHRS LXQL� DX� HIHFW� DVXSUD� WXWXURU� FRGXULORU� GH� DFFHVSURJUDPDWH�vQ�VLVWHP�x &RG� 3ULQF�� 1RX �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� XWLOL]DWRUXO� SRDWH� VFKLPED� FRGXOSULQFLSDO� SULPDU� SULQ� LQWHUPHGLXO� IXQF  LHL� GHSURJUDPDUH�D�FRGXULORU�GH�DFFHV� >
@>�@��'DF � HVWHGH]DFWLYDW���DWXQFL�FRGXO�SULQFLSDO�SULPDU�SRDWH� ILVFKLPEDW�GRDU�vQ�PRGXO�SURJUDPDUH���,QL  LDO 'D�x &RG� GH� �� 'LJLW �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� WRDWH� FRGXULOH�GH�DFFHV� GLQ� VLVWHPYRU� IL� IRUPDWH� GLQ� �� GLJL  L�� H[FHS LH� I�FvQG� GRDUFRGXO�GH�,'�SDQRX�úL�FRGXO�GH�DFFHV�'RZQORDGLQJ�'DF� HVWH�GH]DFWLYDW��WRDWH�FRGXULOH�GH�DFFHV�YRU�ILIRUPDWH�GLQ���GLJL  L���,QL LDO 1X�x &RG�� 1HF�� 'HIHF LXQH �� 'DF� HVWH� DFWLYDW� DWXQFLvQDLQWH� GH� D� SXWHD� DQXOD� VXQHWHOH� GH� DYHUWL]DUH� ODGHIHF LXQL��WUHEXLH�LQWURGXV�XQ�FRG�GH�DFFHV�YDOLG�'DF� HVWH� GH]DFWLYDW�� DS�VDUHD� XQHL� WDVWH� GXFH� ODDQXODUHD� VXQHWHORU� GH� DYHUWL]DUH� OD� GHIHF  LXQH��,QL LDO 1X�x $ILúDUH�&RG ��'DF� HVWH�DFWLYDW� DWXQFL�SH�GXUDWDvQ�FDUH�HVWH�SURJUDPDW�XQ�FRG�GH�DFFHV�DFHVWD�HVWHDILúDW�SH�HFUDP��'DF� HVWH�GH]DFWLYDW� DWXQFL�GLJL LLGLQ�FRG�YRU� IL� UHSUH]HQWD  L�SH�HFUDQ�GH� OLWHUD� �;���,QL LDO 1X�
2S LXQL�SH�3DUWL LH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL8UP�WRDUHOH� RS LXQL� SHQWUX� FRGXULOH� GH� DFFHV� YRU� ILSURJUDPDWH�SH�SDUWL  LL��'RDU�FRGXULOH�GH�DFFHV� DORFDWHSDUWL LHL� UHVSHFWLYH� YRU� IL� DIHFWDWH� GH� DFHDVW �SURJUDPDUH�x &RG�� 1HF�� OD� 2FROLUH �� 'DF� HVWH� DFWLYDW��XWLOL]DWRUXO�YD�WUHEXL�V� LQWURGXF� XQ�FRG�GH�DFFHVYDOLG�� vQDLQWH� GH� D�SXWHD� RFROL� R� ]RQ � GLQ� DFHDVW�SDUWL LH���,QL LDO 'D�

x &RG� 1HF�� OD� $XWR$UPDUH �� 'DF� HVWH� DFWLYDW��XWLOL]DWRUXO� WUHEXLH� V� LQWURGXF� XQ� FRG� GH� DFFHVYDOLG��vQ�SHULRDGD�GH�DYHUWL]DUH�DXWRDUPDUH��SHQWUXD�SXWHD�DQXOD� DXWRDUPDUHD��'DF � HVWH�GH]DFWLYDW��DS�VDUHD� XQHL� WDVWH� YD� DQXOD� DXWRDUPDUHD� �YH]LSDUDJUDIXO�������$UPDUHD�$XWRPDW ������,QL LDO 1X�127�� ÌQ�FD]XO�GH�PDL�VXV�YD�IL�WUDQVPLV�XQ�PHVDM�GH$QXODUH�$XWR$UPDUH��GDF� HVWH�SURJUDPDW��x &RG� 1HF�� &PG�� ,HV� �� 'DF� HVWH� DFWLYDW��XWLOL]DWRUXO� WUHEXLH� VD� LQWURGXF � XQ� FRG� GH� DFFHVYDOLG� SHQWUX� D� SXWHD� DFWLYD� RULFDUH� GLQWUH� LHúLULOHSURJUDPDELOH� SURJUDPDWH� SHQWUX� >
@>�@>;@&RPDQG� ,HúLUH�� 'DF� HVWH� GH]DFWLYDW��� QX� YD� ILQHFHVDU� LQWURGXFHUHD� XQXL� FRG� GH� DFFHV�� 6vQW� �RS LXQL� FDUH� SRW� IL� SURJUDPDWH�� FvWH� XQD� SHQWUXILHFDUH� FRPDQG� GH� LHúLUH� GH� OD� �� OD� ���,QL LDO SHQWUX�WRDWH�1X�x >
@>�@2ULFH�&RG ��'DF� HVWH�DFWLYDW���DWXQFL�RULFHFRG�GH�DFFHV�SRDWH�IL�IRORVLW�SHQWUX�D�DYHD�DFFHV�ODIXQF LLOH� XWLOL]DWRU� >
@>�@�� 'DF� HVWH� GH]DFWLYDW�DWXQFL� QXPDL� FRGXO� SULQFLSDO� SRDWH� DYHD� DFFHV� ODIXQF LLOH�XWLOL]DWRU�>
@>�@���,QL  LDO 1X�
����1LYHOH�GH�$FFHV1U��GH�5HI����>����;;��@�XQGH�;; SDUWL  LD������1LYHOHOH� GH� DFFHV� SHUPLW� FD� FRGXULOH� GH� DFFHV� V � ILHDFWLYDWH� úL� GH]DFWLYDWH� FRQIRUP� XQXL� SODQ�� 8QXLXWLOL]DWRU� vL� SRDWH� IL� DORFDW� GRDU� XQ� VLQJXU� QLYHO� GHDFFHV��9HGH L�0DQXDOXO�GH�8WLOL]DUH��&RGXUL�GH�$FFHV�SHQWUX�GHWDOLL�GHVSUH�SURJUDPDUHD�FRGXULORU�GH�DFFHV�3RW� IL� SURJUDPDWH� SvQ� OD� ��� GH� QLYHOH� SHQWUX� ILHFDUHSDUWL LH��3HQWUX�D�SURJUDPD�XQ�QLYHO�GH�DFFHV��VHOHFWD  LQXP�UXO� QLYHOXOXL� GH� DFFHV� ��� �� ���� ,QWURGXFH  LQXP�UXO�SODQXOXL�SH�FDUH�GRUL  L�FD�QLYHOXO�GH�DFFHV�V��OXUPH]H��YH]L�SDUDJUDIXO��������3ODQLILF �UL�GH�'DWH���1LYHOXO� GH� DFFHV� ��� vQVHDPQ� FD� XWLOL]DWRUXO� QX� YDDYHD� QLFLRGDW� DFFHV� vQ� ]RQD� UHVSHFWLY��� 1LYHOXO� GHDFFHV� ��� vQVHDP� F� XWLOL]DWRUXO� YD� DYHD� DFFHVvQWRWGHDXQ� vQ�]RQD�UHVSHFWLY��127�� 3URJUDPD L�� vQWRWGHDXQD�� FRGXULOH� GH� DFFHVSULQFLSDOH�SHQWUX�QLYHOXO�GH�DFFHV����



��

6HF LXQHD��� $UPDUHD�úL�'H]DUPDUHD
����2S LXQL�SHQWUX�$UPDUH�úL�'H]DUPDUH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL8UP�WRDUHOH� RS LXQL� SHQWUX� DUPDUH� úL� GH]DUPDUH� VvQWSURJUDPDWH�SHQWUX�ILHFDUH�SDUWL  LH�vQ�SDUWH�'DF� RS LXQHD� 6LUHQ� OD� $UPDUH�'H]DUPDUH HVWHDFWLYDW��� VLUHQD� YD� VXQD� R� GDW� VFXUW� OD� DUPDUHDVLVWHPXOXL� úL� GH� GRX� RUL� OD� GH]DUPDUHD� VLVWHPXOXL�7RDWH� LHúLULOH� SURJUDPDWH� FD� �)RF� úL� 6SDUJHUH��� �,QY�)RF�6SDUJHUH��� �'RDU� 6SDUJHUH�� VDX� �,QY�� 'RDU6SDUJHUH��YRU�IL�DFWLYDWH�OD�IHO�FX�VLUHQD���,QL  LDO 1X�3HQWUX� D� SUHYHQL� DODUPHOH� IDOVH�� RS  LXQHD� 6LUHQ� OD,HúLUH� ,QFRUHFW� �,HúLUH� ,QFRUHFW��� HVWH� FRQFHSXW�SHQWUX� FD]XO� vQ� FDUH� D� DYXW� ORF� R� LHúLUH� LQFRUHFW � ODDUPDUHD� VLVWHPXOXL�� ÌQ� FD]XO� vQ� FDUH� XWLOL]DWRUXO� QXvQFKLGH�XúD�GH� LQWUDUH�LHúLUH�� VLVWHPXO� vO�YD�DYHUWL]D� vQGRX� IHOXUL�� WDVWDWXUD� YD� VXQD� FRQWLQXX� úL� LHúLUHDSURJUDPDW� FD�VLUHQ� OD�VSDUJHUH�YD�IL�DFWLYDW���ÌQ�DFHVWFD]�� XWLOL]DWRUXO� WUHEXLH� V� UHLQWUH� vQ� FO�GLUH�� V�GH]DUPH]H� VLVWHPXO� úL� V� UHvQFHDS� SURFHGXUD� GHDUPDUH���,QL LDO 1X�
����$UPDUHD�$XWRPDW�$UPDUHD� DXWRPDW� D� VLVWHPXOXL� vL� HVWH� DFFHVLELO �XWLOL]DWRUXOXL� VDX� DGPLQLVWUDWRUXOXL� GH� VLVWHP� SULQLQWHUPHGLXO�PHQLXOXL�FX�)XQF  LL�8WLOL]DWRU�>
@>�@��3ULQLQWHUPHGLXO�DFHVWXL�PHQLX� XWLOL]DWRUXO� SRDWH� FRQILJXUDGDWD� úL� RUD� OD� FDUH� V� DLE� ORF� DXWRDUPDUHD�� SRDWHVHOHFWD� SODQXO� GXS� FDUH� V� DLE� ORF� DUPDUHD� úLGH]DUPDUHD� VLVWHPXOXL� úL� SRDWH� DFWLYD� VDX� GH]DFWLYDIDFLOLWDWHD�GH�DXWRDUPDUH�127�� 'DF� VLVWHPXO�QX�DUH�SURJUDPDW��GDWD�úL�RUD�IDFLOLWDWHD�GH�DXWRDUPDUH�QX�YD�IXQF LRQD�3HQWUX�PDL�PXOWH� LQIRUPD  LL�SULYLQG�DUPDUHD�DXWRPDW�YH]L�0DQXDOXO�GH�8WLOL]DUH��&RQWUROXO�$XWR$UP �ULL��3HQWUX� D� SURJUDPD� SDQXULOH� GH� DXWRDUPDUH� SHQWUXSDUWL LL�� YH]L� SDUDJUDIXO� ������ �3ODQLILFDUH$UPDUH�'H]DUPDUH��

2S LXQL�OD�$XWR$UPDUH1U��GH�5HI����>����;;��@�XQGH�;;�HVWH�QU��SDUWL  LHL$UPDUHD�DXWRPDW� HVWH�DFWLYDW� VDX�GH]DFWLYDW� SHQWUXILHFDUH� SDUWL LH� vQ� SDUWH�� 'DF� RS LXQH� $XWR$UPDUH�'H]DUPDUH SH� SDUWL LD� UHVSHFWLY� HVWHDFWLYDW��� XWLOL]DWRUXO� YD� SXWHD� FRQILJXUD� DXWRDUPDUHDSHQWUX�SDUWL LD�UHVSHFWLY����,QL LDO 'D�'DF� RS LXQHD�&RG�1HF��OD�$XWR$UPDUH HVWH�DFWLYDW�DWXQFL��XWLOL]DWRUXO�WUHEXLH�V� LQWURGXF� XQ�FRG�GH�DFFHVYDOLG�� SH� GXUDWD� DYHUWL]�ULL� OD� DXWRDUPDUH�� SHQWUX� DDQXOD� SURFHGXUD� GH� DXWRDUPDUH��'DF � FRGXO� GH� UDSRUWSHQWUX� DQXODUH� DXWRDUPDUH� HVWH� SURJUDPDW�� DWXQFL�� vQFD]XO�GH�PDL�VXV��DFHVWD�YD�IL�FRPXQLFDW�GLVSHFHUDWXOXL��,QL LDO 1X�'DF� RS LXQHD� 6LUHQ� OD� $XWR$UPDUH HVWH� DFWLYDW��VLUHQD�YD� VXQD�R�GDW� OD� ILHFDUH���� VHFXQGH�SH� GXUDWDDYHUWL]�ULL� OD� DXWRDUPDUH�� 'DF� DFHDVW� RS LXQH� HVWHGH]DFWLYDW��� VLUHQD� QX� YD� VXQD� OD� DXWRDUPDUH��,QL LDO 1X�
3HULRDGD�GH�$YHUWL]DUH�OD�$XWR$UPDUH1U��GH�5HI����>����;;����@�XQGH�;; QU��SDUWL  LH&vQG�R� SDUWL LH� vQFHSH�SURFHGXUD� GH� DXWRDUPDUH�� WRDWHWDVWDWXULOH�DORFDWH�SDUWL  LHL�UHVSHFWLYH�YRU�VXQD�FRQWLQXXSH� GXUDWD� DYHUWL]�ULL�� ÌQ� DFHDVW� SHULRDG� GH� WLPSSDUWL LD� QX� HVWH� DUPDW��� XWLOL]DWRUXO� SRDWH� DPvQD� VDXDQXOD�SURFHGXUD�GH� DXWRDUPDUH� DS �VvQG� R� WDVW� OD� XQDGLQWUH� WDVWDWXULOH� SDUWL  LHL� VDX� SULQ� LQWURGXFHUHD� XQXLFRG� GH� DFFHV�� GDF� HVWH� QHFHVDU�� 'XUDWD� DYHUWL]�ULL� ODDXWRDUPDUH� SRDWH� IL� SURJUDPDW � GH� OD� ���� OD� ���PLQXWH���,QL LDO ����
$PvQDUH�$UPDUH1U��GH�5HI����>��������@'DF� WLPSXO� GH� $PvQDUH� $UPDUH HVWH� SURJUDPDW�DWXQFL� XWLOL]DWRUXO� QX� YD� SXWHD� DQXOD� VHFYHQ  D� GHDXWRDUPDUH��HO�YD�SXWHD�GRDU�V� R�DPvQH�FX�SHULRDGD�GHWLPS� SURJUDPDW��� DS�VvQG� R� WDVW� VDX� LQWURGXFvQG� XQFRG� GH� DFFHV� YDOLG�� 'XS� FH� WLPSXO� UHVSHFWLY� H[SLU��SURFHGXUD� GH� DXWRDUPDUH� HVWH� UHOXDW ��� 3URFHGXUD� GHDXWRDUPDUH�SRDWH�IL�DPvQDW� GH�PDL�PXOWH�RUL��&HQWUDODYD�vQFHUFD�V� DUPH]H�VLVWHPXO�SvQ� FvQG�YD�UHXúL�127�� 'H]DFWLYDUHD� DXWRDUP�ULL� SULQ� LQWHUPHGLXOFRPHQ]LL� >
@>�@� QX� YD� DQXOD� DXWRDUPDUHD� GDF�DFHDVWD�D�vQFHSXW�GHMD�
9DORULOH� YDOLGH� SHQWUX� WLPSXO� GH� DPvQDUH� DUPDUH� VvQWGH�OD�����OD�����PLQXWH��9DORDUHD�LQL  LDO� HVWH�GH�����DPvQDUH�DUPDUH�GH]DFWLYDW���



��

6HF LXQHD��� ÌQWvU]LHUH�OD�,QWUDUH�úL�,HúLUH
'XS� DUPDUH��FHQWUDOD�vL�YD�O�VD�XWLOL]DWRUXOXL�R�SHULRDG� GH�WLPS��7LPS�,HúLUH��vQ�FDUH�DFHVWD�V� SRDW� S�U�VL�FO�GLUHD�'DF� RS LXQHD��%X]]HU�OD�,HúLUH��HVWH�DFWLYDW � DWXQFL�WDVWDWXUD�YD�VXQD�R�GDW� OD�ILHFDUH�VHFXQG� SvQ� FvQG�WLPSXO�GHLHúLUH�H[SLU� �YH]L�SDUDJUDIXO�������2S  LXQL�OD�,QWUDUH�úL�,HúLUH����7DVWDWXUD�YD�VXQD�UDSLG�SH�GXUDWD�XOWLPHORU����VHFXQGHGLQ�SHULRDGD�UHVSHFWLY� SHQWUX�D�DYHUWL]D�XWLOL]DWRUXO�F� VLVWHPXO�XUPHD]� V� VH�DUPH]H�'XS� LQWUDUH��GDF� R� ]RQ� GH� WLS� ÌQWvU]LDW� HVWH� YLRODW��� FHQWUDOD� vL� YD� O�VD� XWLOL]DWRUXOXL� R� SHULRDG� GH� WLPS��7LPS,QWUDUH��vQ�FDUH�DFHVWD�V� SRDW� GH]DUPD�VLVWHPXO��7DVWDWXUD�YD�VXQD�FRQWLQXX�SH�GXUDWD�WLPSXOXL�GH�LQWUDUH��3H�GXUDWDXOWLPHORU����VHFXQGH�GLQ�SHULRDGD�GH�LQWUDUH��WDVWDWXUD�YD�VXQD�SXOVDWRULX�SHQWUX�D�DYHUWL]D�XWLOL]DWRUXO�F ���GDF� QX�HVWHGH]DUPDW��VLVWHPXO�YD�LQWUD�vQ�VWDUH�GH�DODUP ������7LPSL�GH�ÌQWvU]LHUH�OD�,QWUDUH�úL�,HúLUH1U��GH�5HI����>����;;��@�XQGH�;; SDUWL  LD������7LPSLL� GH� LQWUDUH� úL� LHúLUH� VH� SURJUDPHD] � SHQWUXILHFDUH� SDUWL LH� vQ� SDUWH�� $FHúWL� WLPSL� YRU� GHWHUPLQDOXQJLPHD� ILHF�UHL� WLS� GH� vQWvU]LHUH�� ÌQWvU]LHUH� ,QWUDUH�ÌQWvU]LHUH� ,HúLUH�� ÌQWvU]LHUH�$X[LOLDU � ,QWUDUH�� ÌQWvU]LHUH$X[LOLDU� ,HúLUH��3HQWUX�ILHFDUH�GLQWUH�DFHúWL� WLPSL�HVWHQHFHVDU� LQWURGXFHUHD�D���GLJL  L�IRUPD L�ILQ�FLIUH�GH�OD��OD����9DORULOH�YDOLGH�VvQW�GH�OD�����OD�����GH�VHFXQGH�&HL�SDWUX�WLPSL�SHQWUX�ILHFDUH�SDUWL  LH�VvQW�x 7LPS� ,QWUDUH �� 'HWHUPLQ� GXUDWD� vQWvU]LHULL� ODLQWUDUH�� $FHDVW� vQWvU]LHUH� vQFHSH� DWXQFL� FvQG� R]RQ� GH�WLS�vQWvU]LDW�HVWH�YLRODW����,QL LDO ����x 7LPS�,HúLUH ��'HWHUPLQ� GXUDWD�vQWvU]LHULL�OD�LHúLUH�$FHDVW� vQWvU]LHUH� vQFHSH� vQ� PRPHQWXO� vQ� FDUH� DIRVW� LQWURGXV�XQ�FRG�GH�DFFHV�YDOLG� SHQWUX� D�DUPDVLVWHPXO���,QL LDO ����x 7LPS�,QWUDUH�$X[ ��'HWHUPLQ� GXUDWD�vQWvU]LHULL�ODLQWUDUH��vQWvU]LHUH�FDUH�vQFHSH�vQ�PRPHQWXO�vQ�FDUH�R]RQ� DX[LOLDU� vQWvU]LDW� HVWH� YLRODW��� $FHVW� WLPSWUHEXLH� V� ILH� PDL� PDUH� GHFvW� WLPSXO� GH� LQWUDUHVWDQGDUG���,QL LDO ���x 7LPS�,HúLUH�$X[ ��$FHVW� WLPS�HVWH�SHQWUX�]RQHOHGH� WLS� DX[LOLDU� vQWvU]LDW���$FHVW� WLPS�WUHEXLH�V� ILHPDL� PDUH� GHFvW� WLPSXO� GH� LHúLUH� VWDQGDUG��,QL LDO ����
����2S LXQL�OD�,QWUDUH�úL�,HúLUH1U��GH�5HI����>����;;��@�XQGH�;; 3DUWL  LH������8UP�WRDUHOH� RS LXQL� GHWHUPLQ� PRGXO� vQ� FDUH� HVWHDYHUWL]DW�XWLOL]DWRUXO�SH�SHULRDGD� WLPSLORU�GH� LQWUDUH�úLLHúLUH�� $FHVWH� RS LXQL� VH� SURJUDPHD]� SHQWUX� ILHFDUHSDUWL LH�vQ�SDUWH�x %X]]HU� OD� ,HúLUH �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW��� WDVWDWXUD� YD� VXQD� R� GDW� SH� VHFXQG� SHSHULRDGD� WLPSXOXL� GH� LHúLUH� úL� GH� GRX � RUL� SHVHFXQG� SH�GXUDWD�XOWLPHORU����VHFXQGH��'DF � HVWHGH]DFWLYDW� WDVWDWXUD� YD� IL� VLOHQ  LRDV� SH� GXUDWDWLPSXOXL�GH�LHúLUH���,QL  LDO 1X�

x 6LUHQ� OD� ,HúLUH �� 'DF� HVWH� DFWLYDW� DWXQFL�� SHSHULRDGD� WLPSXOXL�GH�LHúLUH�� LHúLUHD�GH�VLUHQ � YD� ILDFWLYDW� R�GDW� SH�VHFXQG� SH�SHULRDGD�WLPSXOXL�GHLHúLUH� úL� GH� GRX� RUL� SH� VHFXQG� vQ� XOWLPHOH� ��VHFXQGH�� 'DF� HVWH� GH]DFWLYDW� VLUHQD� YD� ILVLOHQ LRDV� SH�GXUDWD�WLPSXOXL�GH�LHúLUH�x ,QWUDUH� 8UJHQWDW� �� 'DF� HVWH� DFWLYDW� WDVWDWXUDYD� VXQD�GH� WUHL�RUL� SH� VHFXQG� SHQWUX� XOWLPHOH� ��VHFXQGH�GLQ�WLPSXO�GH�LQWUDUH���,QL  LDO 1X�x 6LUHQ� OD� ,QWUDUH ��'DF� HVWH� DFWLYDW� DWXQFL�� SHSHULRDGD�WLPSXOXL�GH�LQWUDUH��LHúLUHD�GH�VLUHQ � YD�ILDFWLYDW� R� GDW� SH� VHFXQG� úL� GH� GRX� RUL� SHVHFXQG� SHQWUX� XOWLPHOH� ��� VHFXQGH�� 'DF � HVWHGH]DFWLYDW��� VLUHQD� YD� IL� VLOHQ LRDV� SH� GXUDWDWLPSXOXL�GH�LQWUDUH���,QL  LDO 1X�x 7HUPLQDUH�7LPS�,HV� ��'DF� HVWH�DFWLYDW� DWXQFL�WLPSXO�GH�LHúLUH�YD�IL�UHGXV�OD�FLQFL�VHFXQGH�GDF � R]RQ� vQWvU]LDW� HVWH�GHVFKLV� úL�vQFKLV� SH�SHULRDGDWLPSXOXL� GH� LHúLUH�� 8WLOL]DWRUXO� YD� IL� DYHUWL]DWSULQWU�XQ�VXQHW�OD�VLUHQ� úL�OD�WDVWDWXU���/D�VIvUúLWXOWLPSXOXL� GH� LQWUDUH� SDUWL  LD� YD� IL� DUPDW���,QL LDO 1X�127�� 7HUPLQDUHD�WLPSXOXL�GH�LHúLUH�YD�IL�H[WLQV�OD��VHFXQGH� GDF� vQ� VLVWHP� VvQG� PDL� PXOW� GH� ��� GHGLVSR]LWLYH�$0/�x $O��6SHF��OD�,QWUDUH ��'DF� HVWH�DFWLYDW� DWXQFL��SHGXUDWD� WLPSXOXL� GH� LQWUDUH�� GDF � H[LVW� DODUPH� vQPHPRULH�� VLVWHPXO� YD� DYHUWL]D� XWLOL]DWRUXO� vQWU�XQPRG� DOWHUQDW�� 'DF� HVWH� GH]DFWLYDW��� DYHUWL]DUHDVRQRU� OD�LQWUDUH�YD�IL�FHD�QRUPDO� LQGLIHUHQW�GDF�VvQW�VDX�QX�DODUPH�vQ�PHPRULH���,QL  LDO 'D�x 'HIHFW�� OD� ,HúLUH ��'DF� HVWH� DFWLYDW� DWXQFL�� FvQGVLVWHPXO� HVWH� DUPDW� FX� R� GHIHF  LXQH� SUH]HQW��WDVWDWXUD� YD� VXQD� GH� ��� RUL� vQDLQWH� V � vQFHDS�WLPSXO�GH�LHúLUH��'DF� HVWH�GH]DFWLYDW���XWLOL]DWRUXOQX� YD� IL� DYHUWL]DW� OD� DUPDUHD� FX� R� GHIHF  LXQH� vQVLVWHP���,QL LDO 1X�
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6HF LXQHD���� 3URJUDPDUH�6LVWHP
�����2S LXQL�$OLPHQWDUH�&$�&&1U��GH�5HI����>������@8UP�WRDUHOH� RS LXQL� VLQW� IRORVLWH� SHQWUX� FRQILJXUDUHDDOLPHQW�ULL� VLVWHPXOXL��$S�VD L� >
@�SHQWUX�D�DFWLYD�VDXGH]DFWLYD�ILHFDUH�GLQWUH�RS  LXQL�x 3DX]� OD�3RUQLUH ��'DF� HVWH�DFWLYDW� DWXQFL��WRDWH]RQHOH� YRU� IL� LQDFWLYH� SULPHOH� �� PLQXWH� GXS �DOLPHQWDUHD� FHQWUDOHL� SHQWUX� D� SUHYHQL� DODUPHOHIDOVH���,QL LDO 'D�x $ILúDUH� 'HIHF LXQH� &$ �� 'DF� HVWH� DFWLYDW�DWXQFL�� GDF� DSDUH� R� GHIHF LXQH� vQ� FLUFXLWXO� GHDOLPHQWDUH�FX�&$�DFHDVWD�YD�IL�DILúDW � SH�WDVWDWXULOHVLVWHPXOXL�� 'DF� HVWH� GH]DFWLYDW��� DWXQFLGHIHF LXQLOH� vQ� FLUFXLWXO� GH� DOLPHQWDUH� FX� &$� QXYRU� IL� LQFOXVH� vQ� VLVWHPXO� GH� DYHUWL]DUH� ODGHIHF LXQL���,QL LDO 'D�x )UHFYHQ �� $&� ��+] �� $FWLYD L� DFHDVW� RS LXQHGDF� IUHFYHQ D� WHQVLXQLL� GH� DOLPHQWDUH� HVWH� GH� ��GH� +]� úL� WUHEXLH� GH]DFWLYDW� GDF� IUHFYHQ DWHQVLXQLL� GH� DOLPHQWDUH� HVWH� GH� ��� GH� +]��,QL LDO 'D�x ,QKLEDUH� $UPDUH� OD� $& �� 'DF� HVWH� DFWLYDW�DWXQFL��VLVWHPXO�QX�YD�SXWHD�IL�DUPDW�GDF � H[LVW� RGHIHF LXQH�$&�OD�FHQWUDO� VDX�OD�XQXO�GLQ�PRGXOHOH3&������ 3&����� VDX� 3&������ 'DF � HVWHGH]DFWLYDW� DWXQFL��VLVWHPXO�YD�SXWHD�IL�DUPDW�úL�vQSUH]HQ D�XQHL�GHIHF LXQL�$&���,QL LDO 1X�x ,QKLEDUH� $UPDUH� OD� && �� 'DF� HVWH� DFWLYDW�DWXQFL�� VLVWHPXO� QX� YD� SXWHD� IL� DUPDW� vQ� FD]XO� vQFDUH� H[LVW� R� GHIHF LXQH� �%DWHULH� 'HVF�UFDW��� ODFHQWUDO� VDX� OD� XQXO� GLQWUH� PRGXOHOH� 3&�����3&�����VDX�3&������'DF� HVWH�GH]DFWLYDW� DWXQFL�VLVWHPXO� YD� SXWHD� IL� DUPDW� úL� vQ� SUH]HQWD� XQHLGHIHF LXQL� �%DWHULH� 'HVF�UFDW��� vQ� VLVWHP��,QL LDO 1X�127�� $FHDVW� IDFLOLWDWH� QX� VH� DSOLF� GLVSR]LWLYHORUUDGLR�� 'DF� HVWH� DFWLYDW��� EDWHULD� GHVF�UFDW�� QX� YDLQKLED�DUPDUHD�&HQWUDOD� úL� PRGXOHOH� 3&��������������� YRUFRPXQLFD� úL� PHPRUD� HYHQLPHQWXO�� WUHL� HYHQLPHQWH� GHEDWHULH� GHVF�UFDW� SH� ��� GH� RUH� �UHVHWDUH� OD� PLH]XOQRS LL��
�����6XSUDYHJKHUHD�&LUFXLWXOXL�GH�6LUHQ �1U��GH�5HI����>��������@���2SULUH�6LUHQ �1U��GH�5HI����>������@���2S  LXQL�6LVWHP�SW��6LUHQ�7LPSXO�GH�2SULUH�6LUHQ� GHUHUPLQ� GXUDWD�GH�DFWLYDUHD� LHúLULL� GH� VLUHQ� vQ� FD]XO� vQ� FDUH� DSDUH� R� DODUP� vQVLVWHP��9DORULOH� YDOLGH� VvQW� GH� OD� ���� OD� ���� PLQXWH�9DORDUHD�LQL LDO� HVWH�GH�����PLQXWH�8UP�WRDUHOH� RS LXQL� VLVWHP� YRU� GHWHUPLQD� PRGXO� GHRSHUDUH�DO�LHúLULL�GH�VLUHQ��

x 'HFRQHFWDUH� 6LUHQ� �� 'DF� HVWH� DFWLYDW� DWXQFL�LHúLUHD� GH� VLUHQ� QX� YD� PDL� IL� DFWLYDW� SHQWUX� R]RQ� FDUH� D� DMXQV� OD� QXP�UXO� PD[LP� GH� DODUPHSURJUDPDW��'DF� HVWH�GH]DFWLYDW� DWXQFL��R�DODUP�YD�DFWLYD�vQWRWGHDXQD�LHúLUHD�GH�VLUHQ ����,QL LDO 'D�x 2SULUH� GXS� )RF �� 'DF� HVWH� DFWLYDW� DWXQFL�� vQFD]XO� XQHL� DODUPH� OD� IRF� VLUHQD� YD� IL� RSULW � GXS�WUHFHUHD� WLPSXOXL� GH� RSULUH� VLUHQ ��� 'DF� HVWHGH]DFWLYDW� DWXQFL� VLUHQD� YD� U�PvQH� DFWLY� SvQ�FvQG� YD� IL� LQWURGXV� XQ� FRG� GH� DFFHV� YDOLG��,QL LD 'D�3HQWUX� PDL� PXOWH� LQIRUPD  LL� GHVSUH� PRGXO� GHSURJUDPDUH� DO� LHúLULL� GH� VLUHQ� YH]L� SDUDJUDIXO� ������,HúLUL� SH� 3ODF� GH� %D]� �� ,HúLUH� 6LUHQ���� 3HQWUXLQIRUPD LL�GHVSUH�PRGXO�GH�FRQHFWDUH�DO�FLUFXLWXOXL�GHVLUHQ� YH]L�SDUDJUDIXO�������&RQHFWDUHD�6LUHQHL��
�����2S LXQL�SHQWUX�&HDV&RQILJXUDUH�'DW� úL�2U� 6LVWHP'DF� úL�RUD�VLVWHP�SRW�IL�SURJUDPDWH�GH�F �WUH�XWLOL]DWRU�$FHDVW� RSHUD LH� QX� HVWH� DFFHVLELO� vQ� PRGXOSURJUDPDUH�� 3HQWUX� LQVWUXF  LXQL� GHVSUH� PRGXO� GHFRQILJXUDUH� GDW� úL� RU� VLVWHP� YH]L� 0DQXDOXO� GH8WLOL]DUH��&RQILJXUDUH�'DW� úL�2U���
0XWDUH�2U� ÌQDLQWH1U��GH�5HI����>��������@3URJUDPD L�GDWD�vQ�FDUH�DUH�ORF�VFKLPDUHD�RUHL��7UHEXLHLQWURGXVH�OXQD��]LXD�úL�V�SW�PvQD�vQ�FDUH�DUH�ORF�DFHDVW�VFKLPEDUH� GH� RU� �XQGH� OXQD� �� �� ���� ]LXD� �� �� �'XPLQLF� SvQ� 6vPE�W� úL� V�SW�PLQD� �� �� ���� 'HH[HPSOX� SHQWUX� D� SURJUDPD� FD� VFKLPEDUHD� GH� RU � V�DLE� ORF� vQ� SULPD� GXPLQLF� GLQ� DSULOLH� LQWURGXFH  L>����@��/D�RUD���$0�vQ�]LXD�SURJUDPDW ���RUD�VLVWHP�YDIL� DXWRPDW� DGMXVWDW� OD� �� $0�� 7RDWH� HYHQLPHQWHOHSODQLILFDWH�SHQWUX�]LXD�UHVSHFWLY � vQWUH�RUHOH���úL���$0QX�YRU�DYHD�ORF�vQ�]LXD�UHVSHFWLY ��
0XWDUH�2U� ÌQDSRL1U��GH�5HI����>��������@3URJUDPD L� GDWD� vQ� FDUH� WUHEXLH� I�FXW� UHYHQLUHD� FX� RRU��� 7UHEXLH�LQWURGXVH�OXQD��]LXD�úL�V �SW�PvQD�vQ�FDUHDUH�ORF�DFHDVW� VFKLPEDUH�GH�RU� �XQGH�OXQD���������]LXD�� ����'XPLQLF� SvQ� 6vPE�W� úL� V�SW�PLQD� �� �� ����'HH[HPSOX� SHQWUX� D� SURJUDPD� FD� VFKLPEDUHD� GH� RU � V�DLE� ORF� vQ�XOWLPD�GXPLQLF� GLQ�RFWRPEULH� LQWURGXFH  L>����@���&vWHRGDW� VvQW���GXPLQLFL�vQWU�R�OXQ���'DF� vQOXQD� UHVSHFWLY� QX� VvQW� FLQFL� GXPLQLFL� DWXQFL�VFKLPEDUHD� GH� RU� VH� YD� IDFH� vQ� FHD� GH�D� SDWUDGXPLQLF����/D�RUD���$0�vQ�]LXD�SURJUDPDW ���RUD�VLVWHPYD� IL� DXWRPDW� DGMXVWDW� OD� ��$0��7RDWH� HYHQLPHQWHOHSODQLILFDWH�SHQWUX�]LXD�UHVSHFWLY � vQWUH�RUHOH���úL���$0YRU�DYHD�ORF�GH�GRX� RUL�
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2S LXQL�6LVWHP�SHQWUX�&HDV1U��GH�5HI����>������@8UP�WRDUHOH�RS LXQL� VLVWHP� WUHEXLH� SURJUDPDWH� SHQWUXFHDV��$S�VD L�>
@�SHQWUX�D�DFWLYD�VDX�GH]DFWLYD�RS  LXQHDGH�SH�DILúDM�x ��� GH� 2UH �� 'DF� HVWH� DFWLYDW� DWXQFL� RUD� YD� ILDILúDW� vQ�PRGXO����GH�RUH�LDU�GDWD�YD�IL�DILúDW � vQIRUPDWXO�//�==�$$��'DF� HVWH�GH]DFWLYDW� DWXQFLRUD�YD�IL�DILúDW� vQ�PRGXO����RUH�FX��D��SHQWUX�$0úL� FX� �S�� SHQWUX� 30� LDU� GDWD� YD� IL� DILúDW � vQIRUPDWXO� //�==�$$�� ùL� LQIRUPD  LLOH� WLS�ULWH� ODLPSULPDQW� YRU�XUPD�DFHDVW� RS LXQH���,QL LDO 1X�x &XDU �&$ ��'DF� HVWD�DFWLYDW� DWXQFL�� FD�ED]� GHWLPS� YD� IL� IRORVLW� XQ� FXDU  LQWHUQ�� 'DF� HVWHGH]DFWLYDW� DWXQFL� ED]D� GH� WLPS� YD� IL� GDW� GHIUHFYHQ D�WHQVLXQLL�GH�DOLPHQWDUH��&XDU  XO�LQWHUQ�YDIL�IRORVLW�GRDU�vQ�FD]XULOH�vQ�FDUH�IUHFYHQ  D�WHQVLXQLLGH�DOLPHQWDUH�HVWH�LQVWDELO����,QL LDO 1X�
$GMXVWDUH�&HDV1U��GH�5HI����>��������@$FHDVW� RS LXQH� D� IRVW� FRQFHSXW� SHQWUX� D� FRPSHQVDHURULOH� FHDVXOXL� VLVWHP�� &HQWUDOD� YD� vQORFXL� XOWLPXOPLQXW�GLQ�ILHFDUH�]L�FX�QXP�UXO�GH�VHFXQGH�SURJUDPDWvQ� DFHDVW� VHF LXQH�� 'H� H[HPSOX� GDF��� GDF� FHDVXOVLVWHP� U�PvQH� vQ� XUP� FX� QRX� VHFXQGH� SH� ]L�� DWXQFLDFHDVW� VHF LXQH� WUHEXLH�SURJUDPDW� FD�>���@�VHFXQGH�9DORULOH� YDOLGH� VvQW� GHOD� ���� OD� ���� GH� VHFXQGH�9DORDUHD�LQL LDO� HVWH�GH�>���@�127�� 1X�SODQLILFD L�HYHQLPHQWH�FDUH�V� DLE� ORF�SHGXUDWD�DGMXVW�ULL�FHDVXOXL�VLVWHP�
�����0HVDMH�OD�(YHQLPHQW/D� XQHOH� HYHQLPHQWH�� PHVDMHOH� UDSRUWDWH� SRW� ILPRGLILFDWH�GH�OD�IRUPD�ORU�LQL  LDO� SHQWUX�D�FRUHVSXQGHQHYRLORU�XWLOL]DWRUXOXL��3HQWUX�D�LQWURGXFH�QRL�HWLFKHWH�LQWURGXFH L� ILHFDUH� FDUDFWHU� FRQIRUP� LQGLFD  LLORU� GLQSDUDJUDIXO�������3URJUDPDUHD�=RQHORU���(WLFKHWH�=RQH��$FHVWH� PHVDMH� YRU� IL� DILúDWH� GRDU� vQ� FD]XO� vQ� FDUHRS LXQHD�>
@>�@��0HVDMH�6SHFLDOH��HVWH�DFWLYDW � GH�F�WUHXWLOL]DWRU�VDX�GH�F�WUH�DGPLQLVWUDWRUXO�VLVWHPXOXL�0HVDMHOH� SHQWUX� 7DPSHU� =RQ � úL� (URDUH� =RQ� YRU� ILDILúDWH�LQGLIHUHQW�GH�RS  LXQHD�PDL�VXV�PHQ  LRQDW��(52$5(�/$�$50$5(1U��GH�5HI����>������@$FHVW�PHVDM�YD�DS�UHD�RUL�GH�FvWH�RUL�HVWH� LQWURGXV�XQFRG� GH� DFFHV� YDOLG� GDU� SDUWL  LD� UHVSHFWLY� QX� HVWHSUHJ�WLW� SHQWUX� DUPDUH�� 0HVDMXO� VH� YD� úWHUJH� GXS �FLQFL�VHFXQGH�$/$50� &Ì1'�$50$71U��GH�5HI����>������@$FHVW�PHVDM�DSDUH�FvQG�R�SDUWL  LH�HVWH�GH]DUPDW� GXS�FH� D DYXW� ORF� R� DODUP� SH� SDUWL LD� UHVSHFWLY��� $FHVWPHVDM�HVWH�DILúDW�SH�WRDWH�WDVWDWXULOH�SDUWL  LHL�UHVSHFWLYH�

0HVDMXO� VH� YD� úWHUJH� GXS� FLQFL� VHFXQGH� úL� YRU� ILDILúDWH�]RQHOH�vQ�DODUP���������),5(�)801U��GH�5HI����>������@$FHDVWD�HVWH�HWLFKHWD�]RQHL�SHQWUX�GHWHFWRULL�GH�IXP�FXGRX� ILUH�GH�SH�PRGXOXO�3&����������,181'$�,(1U��GH�5HI����>������@$FHDVWD�HVWH�HWLFKHWD�]RQHL�GH�LQXQGD  LL�GH�SH�PRGXOXO3&�����127�� 'DF� WUHEXLH� DILúDWH� PDL� PXOWH� PHVDMH� GHDFHVW�IHO��DFHVWHD�YRU� IL�DILúDWH�XQXO�GXS� DOWXO��'XS�FH� VLUHQD� D� IRVW� RSULW�� SH� DILúDM� YD� DS�UHD� PHVDMXO�6LUHQ� )RF�2SULW����$FHVW�PHVDM� YD� DS�UHD� SH� WRDWHWDVWDWXULOH�JOREDOH�úL�GH�SDUWL LH�SvQ� FvQG�SDUWL LD�YD�ILDUPDW��7$03(5�=21�1U��GH�5HI����>������@$FHVW� PHVDM� HVWH� DILúDW�� OD� WRDWH� WDVWDWXULOH� SDUWL  LHL�GDF� XQD� GLQ� ]RQHOH� FRQHFWDWH� FX� GXEO � UH]LVWHQ �� GHOLQLH� HVWH� vQWUHUXSW���0HVDMXO� YD� U�PvQH� DILúDW� SvQ� ODYL]XDOL]DUHD�]RQHORU�GHVFKLVH�(52$5(�=21�1U��GH�5HI����>������@$FHVW� PHVDM� HVWH� DILúDW�� SH� WRDWH� WDVWDWXULOH� SDUWL  LHL�FvQG�DSDUH�R�HURDUH�SH�]RQ���0HVDMXO�U�PvQH�DILúDW�SvQ�FvQG�VvQW�YL]XDOL]DWH�]RQHOH�GHVFKLVH�
�����'HFRQHFWDUH�OD�1XP�U�/LPLW� GH�$ODUPH$FHDVW� IDFLOLWDWH� HVWH� FRQFHSXW� SHQWUX� D� HYLWDFRPXQLFDUHD� D� SUHD� PXOWH� PHVDMH� F �WUH� GLVSHFHUDW� úLEORFDUHD�DFHVWXLD��)LHFDUH�]RQ � SRDWH�IL�SURJUDPDW� V� LQ� FRQG�VDX�V� QX� LQ� FRQW�GH�GHFRQHFWDUHD�OD�QXP�UOLPLW� GH� DODUPH� �YH]L� SDUDJUDIXO� ����� �3URJUDPDUHD=RQHORU���$WULEXWHOH�=RQHORU����6vQW�GRX � FvPSXUL�FDUHWUHEXLH� SURJUDPDWH� SHQWUX� DFHDVW � IXQF LH�� 1XP�U/LPLW� úL� RS LXQHD� SHQWUX� FRPXQLFDWRU� 'HFRQHFWDUH��2UH�
1XP�U�/LPLW�1U��GH�5HI����>��������@,QWURGXFH L� QXP�UXO� GH� DODUPH�WDPSHUH�HURUL� SH� FDUHFDQWUDOD� OH� YD� FRPXQLFD� GLVSHFHUDWXOXL�SHQWUX� R� ]RQ ��vQDLQWH� FD� DFHDVWD� V� ILH� GHFRQHFWDW��� 9DORULOH� YDOLGHVvQW�GH�OD�����OD������9DORDUHD�LQL  LDO� SHQWUX�QXP�UXOOLPLW� HVWH�GH������'DF� vQ�DFHDVW� VHF LXQH�LQWURGXFH L����� SHQWUX� DFHDVW� YDORDUH� IDFLOLWDWHD� GH� GHFRQHFWDUHOD�QXP�U�OLPLW� YD�IL�GH]DFWLYDW��
5HVHWDUHD�&RQWRUXOXL�/LPLW� OD�)LHFDUH����GH�2UH1U��GH�5HI����>������@)RORVL L� WDVWHOH� V�JHDW� SvQ� DMXQJH L� OD� RS LXQHD'HFRQHFWDUH� ��2UH�� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW���DWXQFL�FRQWRUXO�OLPLW� YD�IL�UHVHWDW�vQ�ILHFDUH�]L



��

OD� PLH]XO� QRS LL� VDX� OD� DUPDUHD� SDUWL  LHL�� &RQWRDUHOHOLPLW� PHPRUHD]� QXP�UXO�GH�DODUPH�FDUH�DX�DS�UXW�SHILHFDUH� ]RQ��� GHFRQHFWvQGX�OH� GDF� QXP�UXO� DODUPHORUD� DMXQV� OD� QXP�UXO� OLPLW��� 'DF� RS LXQHD� GH� PDL� VXVHVWH� GH]DFWLYDW� DWXQFL�� UHVHWDUHD� FRQWRDUHORU� YD� DYHDORF�GRDU�OD�DUPDUHD�SDUWL  LHL���,QL LDO 1X�
�����7DPSHU1U��GH�5HI����>������@8UP�WRDUHOH� RS LXQL� VLVWHP� GHWHUPLQ� PRGXO� vQ� FDUHFHQWUDOD� YD� LQWHUSUHWD� FRQGL  LD� GH� 7DPSHU� =RQ��$S�VD L� >
@� SHQWUX� D� DFWLYD� VDX� GH]DFWLYD�RS  LXQHD�GHSH�DILúDM�x ,QKLEDUH� 7DPSHU �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL��R�]RQ� vQ�FRQGL LD�GH�WDPSHU�YD�ILLQWHUSUHWDW� FD� ]RQ� GHVFKLV��� &vQG� DUH� ORF� DFHVWHYHQLPHQW��XWLOL]DWRUXO�QX�SRDWH�RFROL�]RQD�úL�DUPDVLVWHPXO� SvQ� FvQG� QX� VH� LQWU� vQ� PRGXOSURJUDPDUH�� 3H� WDVWDWXU� YD� IL� DILúDW� PHVDMXO�$UPDUH�,QKLEDW���&KHDP�� L�6HUYLFH��'DF� RS LXQHD� HVWH� GH]DFWLYDW��� HYHQLPHQWXO7DPSHU�=RQ� YD� IL� WUDQVPLV� GDU�XWLOL]DWRUXO�SRDWHRFROL�]RQD�úL�DUPD�VLVWHPXO���,QL  LDO 1X�x 7DPSHU� 'LVSR]LWLY �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW��� ]RQHOH� FX� GLVSR]LWLYH� UDGLR� YRU� JHQHUDvQWURWGHDXQD� DODUPH� OD� WDPSHU� úL� HYHQLPHQWXOUHVSHFWLY�YD�IL�FRPXQLFDW��LQGLIHUHQW�GDF � VLVWHPXOHVWH�DUPDW�VDX�GH]DUPDW��'DF � DFHDVW� RS LXQH�HVWHGH]DFWLYDW���GLVSR]LWLYHOH�UDGLR�YRU�JHQHUD�FRQGL  LHGH� GHIHF LXQH� GDF� VLVWHPXO� HVWH� GH]DUPDW�(YHQLPHQWXO� 7DPSHU� =RQ� YD� IL� PHPRUDW� vQPHPRULD� GH� HYHQLPHQWH� GDU� QX� YD� IL� FRPXQLFDW �QLFL�R�DODUP� OD�WDPSHU��(YHQLPHQWXO�HVWH�PHPRUDWúL� FRPXQLFDW� GRDU� GDF� VLVWHPXO� HVWH� DUPDW��,QL LDO 'D�x 7DPS�(U��=RQ� 'HVFKLV� ��'DF� DFHDVW� RS LXQHHVWH� DFWLYDW� DWXQFL�HYHQLPHQWHOH�7DPSHU�=RQ � úL(URDUH�=RQ� YRU�FDX]D�VWDUH�GH�DODUP���'DF� HVWHGH]DFWLYDW� HYHQLPHQWHOH�7DPSHU�úL�(URDUH�QX�YRUJHQHUD�QLFLRGDW� VWDUH�GH�DODUP����,QL LDO 'D�
�����6XSUDYHJKHUHD�/LQLHL�7HOHIRQLFH1U��GH�5HI����>������@)RORVL L�WDVWHOH�V�JHDW� SHQWUX�D�WUHFH�GH�OD�XQ�PHVDM�ODDOWXO�SvQ� DMXQJH L� OD�RS LXQHD�7/0$FWLYDW��&HQWUDODYD� PRQLWRUL]D� OLQLD� WHOHIRQLF� úL� YD� LQGLFD� R� VWDUH� GHGHIHF LXQH� vQ� FD]XO� vQ� FDUH� DFHDVWD� HVWH� GHFRQHFWDW ��'DF� 7/0$FWLYDW HVWH�VHOHFWDW� FHQWUDOD�YD�WHVWD�OLQLDWHOHIRQLF� úL� YD� DYHUWL]D� XWLOL]DWRUXO� vQ� FD]XO� XQHLGHIHF LXQL� SH� OLQLD� WHOHIRQLF��� 7DVWDWXULOH� YRU� LQGLFDWRDWH�GHIHF LXQLOH�GHWHFWDWH���,QL  LDO 'D�'DF� RS LXQHD� 7/0� 6LUHQ� HVWH� VHOHFWDW��� vQ� FD]XODSDUL LHL� XQHL� GHIHF LXQL� SH� OLQLD� WHOHIRQLF� FvQGVLVWHPXO� HVWH� DUPDW�� FHQWUDOD� YD� DFWLYD� úL� LHúLUHD� GH

VLUHQ���LDU�GDF� VLVWHPXO�HVWH�GH]DUPDW�GHIHF  LXQLOH�VvQWLQGLFDWH� OD� WDVWDWXUL�� 'DF� DFHDVW� RS LXQH� HVWHGH]DFWLYDW��� GHIHF LXQLOH� GH� SH� OLQLD� WHOHIRQLF� YRU� ILLQGLFDWH� QXPDL� OD� WDVWDWXUL�� LQGLIHUHQW� GDF � VLVWHPXOHVWH�DUPDW�VDX�GH]DUPDW���,QL  LDO 'D�2S LXQHD� 7/0� ÌQWvU]LHUH FRQWUROHD]� QXP�UXO� GHWHVWH�SH�FDUH�OH�IDFH�FHQWUDOD�SH�OLQLD�WHOHIRQLF � vQDLQWHGH� D� JHQHUD� VWDUHD� GH� GHIHF  LXQH� �1U�� GH� 5HI�� �>��������@��� &HQWUDOD� YHULILF� OLQLD� WHOHIRQLF� ODLQWHUYDOH�GH�FvWH����VHFXQGH��9DORULOH�YDOLGH�VvQW�GH�OD����OD�����GH�WHVWH��9DORDUHD�LQL  LDO� HVWH�GH�����
�����7UDQVPLVLL�GH�7HVW3HQWUX� D� Y� DVLJXUD� F� FRPXQLFD LLOH� FX� GLVSHFHUDWXOIXQF LRQHD]� vQ� EXQH� FRQGL LL�� FHQWUDOD� SRDWH� ILSURJUDPDW� V� WUDQVPLW� XQ�VHPQDO�GH�WHVW�SHULRGLF�3HQWUX�D�DFWLYD�WUDQVPLVLD�VHPQDOXOXL�GH�WHVW��RS  LXQHD7HVW�3HULRGLF WUHEXLH�DFWLYDW� �1U��GH�5HI����>������@�IRORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� OD� RS  LXQHDGRULW��� YDORDUHD� LQL LDO� HVWH� 1X��� 3HQWUX� FD� DFHDVW�IXQF LH�V� IXQF LRQH]H�FRUHFW�WUHEXLH�SURJUDPDWH�RUD�ODFDUH�HVWH� WUDQVPLV� VHPQDOXO�GH� WHVW�úL�QXP �UXO�GH�]LOHGLQWUH�GRX� WUDQVPLVLL�GH�WHVW�
=LOH�7HVW�3HULRGLF1U��GH�5HI����>����������@,QWURGXFH L� QXP�UXO� GH� ]LOH� GLQWUH� GRX� WUDQVPLVLL� GHWHVW�� 9DORULOH� YDOLGH� VvQW� GH� OD� ���� OD� ����� 'DF �RS LXQHD�7HVW�vQ�0LQXWH HVWH�DFWLYDW���QXP�UXO�GH�]LOHSUH]HQWDW� PDL� VXV� YD� UHSUH]HQWD� QXP �UXO� GH� PLQXWHGLQWUH�GRX� WUDQVPLVLL�GH�WHVW��1U��GH�5HI����>������@úL� IRORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� OD� RS  LXQHDGRULW����'DF� RS LXQHD�7HVW�vQ�0LQXWH HVWH�GH]DFWLYDW�DWXQFL� �=LOH� 7HVW� 3HULRGLF�� YD� UHSUH]HQWD� QXP �UXO� GH]LOH�GLQWUH�GRX� WUDQVPLVLL�GH�WHVW���,QL  LDO 1X�
2U� 7HVW�3HULRGLF1U��GH�5HI����>����������@,QWURGXFH L�RUD�OD�FDUH�YD�IL�HIHFWXDW� WUDQVPLVLD�GH�WHVW�,QWURGXFH L� RUD� vQ� IRUPDWXO� GH� ��� GH� RUH� �22�00��9DORDUHD�LQL LDO� HVWH��������PLH]XO�QRS  LL��
&RGXULOH�GH�UDSRUW�SHQWUX�WH[WXO�SHULRGLF� WUHEXLH�V � ILHSURJUDPDWH� SHQWUX� FD� DFHDVW� IDFLOLWDWH� V� IXQF LRQH]H�YH]L�SDUDJUDIXO��������&RGXUL�GH�5DSRUW���
�����ÌQWvU]LHUH�OD�7UDQVPLVLH'DF� vQWvU]LHULOH� OD� WUDQVPLVLH� VvQW� DFWLYDWH�� DWXQFLFHQWUDOD� YD� DPvQD� FRPXQLFDUHD� HYHQLPHQWXOXLUHVSHFWLY� FX� XQ� QXP�U� GH� VHFXQGH� SURJUDPDW� SHQWUXHYHQLPHQWXO� UHVSHFWLY�� ÌQ� FRQWLQXDUH� HVWH� SUH]HQWDW �OLVWD�vQWvU]LHULORU�OD�WUDQVPLVLH�GLVSRQLELOH�'DF� RS LXQHD� ÌQWvU]LHUH�7[� vQ�0LQXWH HVWH� DFWLYDW��DWXQFL��FRQWRUL]DUHD�vQWvU]LHULL�OD�WUDQVPLVLH�VH�YD�IDFH
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vQ�PLQXWH�úL�QX�vQ�VHFXQGH� �1U��GH�5HI����>������@ úLIRORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� OD� RS  LXQHDGRULW���127�� 1X� IRORVL L� RS LXQHD� ÌQWvU]LHUH� 7[� vQ�0LQXWHGDF��GRUL L�V��DYH L�vQWvU]LHUL�PDL�PLFL�GH�FLQFL�PLQXWH�
ÌQWvU]LHUH�&�GHUH�&$1U��GH�5HI����>��������@&HQWUDOD�YD�DPvQD�DQXQ  DUHD�XQHL�GHIHF LXQL�GH�F�GHUHWHQVLXQH� DOWHUQDWLY� FX� SHULRDGD� GH� WLPS� SURJUDPDW ������ �� ������ $FHVW� WLPS� GH� vQWvU]LHUH� D� IRVW� FRQFHSXWSHQWUX� D� HYLWD� DQXQ DUHD� XQRU� F�GHUL� GH� WHQVLXQH� GHVFXUW� GXUDW����,QL LD� ������'H]DFWLYDW��
ÌQWvU]LHUH�7[�&�GHUH�&$1U��GH�5HI����>��������@&HQWUDOD�YD�DPvQD�WUDQVPLVLD�XQXL�PHVDM�GH�F �GHUH�&$FX� GXUDWD� GH� WLPS� SURJUDPDW ��� ,QWURGXFH L� GXUDWDUHVSHFWLY� vQ� IRUPDWXO� ��� GH� RUH� �22�00��� GH� OD����OD�������9DORDUHD�LQL  LDO� HVWH������
ÌQWvU]LHUH�7[�=RQ�1U��GH�5HI����>��������@&HQWUDOD� YD� DPvQD� WUDQVPLVLD� XQXL� FRG� GH� DODUP � OD]RQ� FX�QXP�UXO�GH�VHFXQGH�SURJUDPDW��9DORULOH�YDOLGHVvQW�GH�OD�����OD�����GH�VHFXQGH��9DORDUHD�LQL  LDO� HVWH����� 'DF� DODUPD� HVWH� UHVWDELOLW� SH� GXUDWD� DFHVWHLvQWvU]LHUL� DWXQFL� QX� YD� PDL� IL� WUDQVPLV� QLFL� XQ� PHVDMF�WUH� GLVSHFHUDW�� $FHDVW� RS LXQH� WUHEXLH� SURJUDPDW�SHQWUX� ILHFDUH� ]RQ� vQ� SDUWH� �YH]L� SDUDJUDIXO� �����3URJUDPDUHD�=RQHORU���$WULEXWHOH�=RQHORU���
ÌQWvU]LHUH�7RQ�2FXSDW1U��GH�5HI����>��������@'DF� GXS� IRUPDUHD� QXP�UXOXL� HVWH� GHWHFWDW� WRQ� GHRFXSDW� SH� OLQLD� WHOHIRQLF��� FHQWUDOD� YD� DúWHSWD� SHQWUXQXP�UXO� GH� VHFXQGH� SURJUDPDW�� GXS � FDUH� YD� vQFHUFDGLQ�QRX�DSHODUHD�GLVSHFHUDWXOXL��9DORULOH�YDOLGH�VvQW�GHOD�����OD�����GH�VHFXQGH��9DORDUHD�LQL  LDO� HVWH�GH����VHFXQGH�
ÌQFHUF�UL�$SHO���1U��GH�5HI����>��������@$FHVW�QXP�U�UHSUH]LQW� QXP�UXO�GH�vQFHUF�UL�GH�DSHO�SHFDUH� OH� IDFH� FHQWUDOD� SHQWUX� SULPXO� QXP �U� GH� WHOHIRQ�'DF� FHQWUDOD�QX�VH�SRDWH�FRQHFWD�FX�GLVSHFHUDWXO�GXS �QXP�UXO�GH�vQFHUF�UL�SURJUDPDW�PDL�VXV��YD�IL�JHQHUDW �VWDUHD� GH� GHIHF LXQH� (URDUH� OD� &RPXQLFDUH� �(/&��9DORULOH�YDOLGH�SHQWUX�DFHDVW � RS LXQH�VvQW�GH�OD�����OD����GH�vQFHUF�UL��9DORDUHD�LQL LDO� HVWH�GH�����

ÌQFHUF�UL�$SHO���1U��GH�5HI����>��������@$FHVW�QXP�U�UHSUH]LQW� QXP�UXO�GH�vQFHUF�UL�GH�DSHOSH� FDUH� OH� IDFH� FHQWUDOD� SHQWUX� DO� GRLOHD� QXP �U� GHWHOHIRQ�� 3HQWUX� PDL� PXOWH� LQIRUPD  LL� YH]L� �ÌQFHUF�UL$SHO�����
ÌQFHUF�UL�$SHO���1U��GH�5HI����>��������@$FHVW�QXP�U�UHSUH]LQW� QXP�UXO�GH�vQFHUF�UL�GH�DSHO�SHFDUH�OH�IDFH�FHQWUDOD�SHQWUX�DO�WUHLOHD�QXP �U�GH�WHOHIRQ�3HQWUX�PDL�PXOWH�LQIRUPD  LL�YH]L��ÌQFHUF�UL�$SHO�����
ÌQWvU]LHUH�$SHO1U��GH�5HI����>��������@'XS� R� vQFHUFDUH� QHUHXúLW� GH� D� DSHOD� GLVSHFHUDWXO�DFHDVWD� HVWH� GXUDWD� GH� WLPS� SHQWUX� FDUH�� FHQWUDOD�� YDDúWHSWD�vQDLQWH�GH�D�vQFHUFD�XQ�QRX�DSHO��9DORULOH�YDOLGHVvQW�GH�OD�����OD�����GH�VHFXQGH��9DORDUHD�LQL  LDO� HVWHGH�����
ÌQWvU]LHUH�%DW��'HVF�1U��GH�5HI����>��������@7UDQVPLVLD� PHVDMXOXL� GH� EDWHULH� GHVF �UFDW� YD� ILDPvQDW� FX� QXP�UXO� GH� ]LOH� SURJUDPDW� vQ� DFHDVW �VHF LXQH��9DORULOH�YDOLGH�VvQW�GH� OD�����OD�����GH�]LOH�9DORDUHD�LQL LDO� HVWH�GH�����
ÌQWvU]LHUH�,QXQGD LH1U��GH�5HI����>��������@$FHVW�WLPS�GH�vQWvU]LHUH�HVWH�SHQWUX�D�SUHYHQL�DODUPHOHIDOVH�GDWRUDWH�VFXUJHULORU�GLQ�LQVWDOD  LL��'XUDWD�PD[LP�D� DFHVWHL� vQWvU]LHUL� HVWH� GH� ��� GH� VHFXQGH�� 9DORDUHDLQL LDO� HVWH�GH�����VHFXQGH��GH]DFWLYDW ����ÌQWvU]LHUHD�ODLQXQGD LH�WUHEXLH�V� ILH�GH����GH�VFXQGH�VDX�PDL�SX  LQ�$FHDVW� vQWvU]LHUH� DIHFWHD]� WRDWH� ]RQHOH� GH� WLSLQXQGD LH� ������ 9H]L� SDUDJUDIXO� ����� �3URJUDPDUHD=RQHORU��������$ODUP� =RQH�ÌQFUXFLúDWH��&RG�3ROL  LH�1U��GH�5HI����>��������@�7LPS�&RG�3ROL  LH1U��GH�5HI����>��������@�&RG�5DSRUW�=RQH�ÌQFUXFLúDWH&RGXO� GH� 5DSRUW� =RQH� ÌQFUXFLúDWH� HVWH� WUDQVPLV� vQFD]XO� vQ� FDUH� GRX� ]RQH� GLIHULWH� GLQ� DFHHDúL� SDUWL  LHLQWU� vQ�DODUP� SH�GXUDWD�7LPS�&RG�3ROL  LH��&vQG�SULPD]RQ� LQWU� vQ�DODUP���FHQWUDOD�YD�WUDQVPLWH�XQ�PHVDM�GHDODUP� ]RQ� úL� YD� SRUQL� FRQWRUXO� SHQWUX� 7LPS� &RG3ROL LH�'DF� R�D�GRXD�]RQ� GLQ�DFHHDúL�SDUWL LH�LQWU� vQ�DODUP�vQDLQWH� FD� DFHVW� WLPS� V� H[SLUH�� FHQWUDOD� YD� WUDQVPLWHvQF� XQ� PHVDM� GH� DODUP� ]RQ� VL� PHVDMXO� GH� =RQHÌQFUXFLúDWH�9DORULOH�YDOLGH�SHQWUX�7LPS�&RG�3ROL  LH�HVWH�GH�OD����OD�����PLQXWH��9DORDUHD�LQL  LDO� HVWH�GH�����PLQXWH�
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6HF LXQHD���� ,HúLULOH�3URJUDPDELOH
�����,HúLULOH�GH�SH�3ODFD�GH�%D] �3ODFD� GH� ED]� DUH� SDWUX� LHúLUL� SURJUDPDELOH�� %HOO�6$8;��� 3*0��úL� 3*0���1XP�UXO� GH� LHúLUL� SRDWH� ILO�UJLW� GDF� DG�XJD L� PRGXOHOH� 3&�����3&�����3&����� OD� VLVWHP�� 7RDWH� LHúLULOH� SRW� IL� SURJUDPDWHLQGLYLGXDO�� SHQWUX� XQD� GLQ� RS  LXQLOH� SURJUDPDELOHSUH]HQWDWH� PDL� MRV� �SDUDJUDIXO� ������ �2S  LXQL� SHQWUX,HúLULOH�3URJUDPDELOH���
,HúLUHD�6$8;�1U��GH�5HI����>����@,HúLUHD� 6$8;�� SRDWH� GHELWD� XQ� FXUHQW� GH� SvQ � OD���P$�OD���9�&&��$FHDVW� LHúLUH�SRDWH�IL�SURJUDPDW�SHQWUX� XQD� GLQ� RS LXQLOH� SHQWUX� LHúLULOH� SURJUDPDELOH��SDUDJUDIXO� ������ �2S  LXQL� SHQWUX� ,HúLULOH3URJUDPDELOH���,QL LDO� DFHDVW� LHúLUH� HVWH� SURJUDPDW� SHQWUX� UHVHWDUHDGHWHFWRULORU� GH� IXP� �RS  LXQHD�����&RPDQG� ,HúLUH� ���DFWLYDW� SHQWUX�SDUWL LD����FX�XQ�LPSXOV�GH�DFWLYDUH�GH��VHFXQGH���&vQG�IRORVL  L�DFHVW�PRG��WHQVLXQHD�GH���9&&GH� SH� LHúLUHD� 6$8;�� HVWH� vQWUHUXSW � SHQWUX� D� UHVHWDGHWHFWRULL�GH�IXP��SULQ� LQWHUPHGLXO�FRPHQ]LL� >
@>�@>�@GH� OD� WDVWDWXU� �WDVWD� IXQF LRQDO� �5HVHW�� GH� SHWDVWDWXULOH�/&'������
,HúLUHD�%HOO1U��GH�5HI����>����@7HUPLQDOXO� %(//�� HVWH� WRW� WLPSXO� FRQHFWDW� OD����9&&��7HUPLQDOXO�%(//��HVWH�QRUPDO�OD�����9&&�$FHDVW� GLIHUHQ �� GH� WHQVLXQH� HVWH� QHFHVDU� SHQWUXVXSUDYDJKHUHD� FLUFXLWXOXL� GH� VLUHQ ��� &vQG� LHúLUHD� %HOOHVWH� DFWLYDW� FHQWUDOD� YD� FRPXWD� WHUPLQDOXO�%(//�� ODPDV��� 'DF� LHúLUHD� %HOO� QX� HVWH� IRORVLW��� FRQHFWD L� RUH]LVWHQ �� GH� ����2KPL� vQWUH� FHOH� GRX� WHUPLQDOHSHQWUX� D� HOLPLQD� GHIHF  LXQHD� SH� FLUFXLWXO� GH� VLUHQ��$FHDVW� LHúLUH� SRDWH� IL� SURJUDPDW� SHQWUX� XQD� GLQRS LXQLOH� SHQWUX� LHúLULOH� SURJUDPDELOH� GLVSRQLELOH�SDUDJUDIXO� ������ �2S  LXQL� SHQWUX� ,HúLULOH3URJUDPDELOH���
,HúLULOH�3*01U��GH�5HI����>������@�SHQWUX�3*0�1U��GH�5HI����>������@�SHQWUX�3*0�,HúLULOH�3*0��3*0��úL�3*0���VvQW�FRQHFWDWH�FvQG�VvQWDFWLYDWH��'DF� HVWH�VHOHFWDW� R�RS LXQH�LQYHUVDW���DWXQFLDFHVWH�LHúLUL�VvQW�GHFRQHFWDWH�FvQG�VvQW�DFWLYDWH��)LHFDUHGLQWUH�FHOH�GRX� LHúLUL� SRDWH� IL� SURJUDPDW� SHQWUX�XQDGLQ� RS LXQLOH� GLVSRQLELOH� �SDUDJUDIXO� �2S  LXQL� SHQWUX,HúLULOH�3URJUDPDELOH���3URJUDPDUHD� LQL LDO��� SHQWUX� DPEHOH� LHúLUL� HVWH&RPDQG� ,HúLUH�����RS LXQHD������DFWLY� SH�SDUWL LD���FX�LPSXOV�GH�DFWLYDUH�GH���VHFXQGH�3HQWUX� D� SURJUDPD� 3*0�� úL�VDX� 3*0�� SHQWUXGLVSR]LWLYH� $0/�� YH]L� SDUDJUDIXO� ����� �ÌQURODUHD

'LVSR]LWLYHORU� $0/��� 2� LHúLUH� SURJUDPDW � SHQWUXGLVSR]LWLYH�$0/�� QX�PDL� SRDWH� IL� SURJUDPDW � SHQWUXQLFL�XQD�GLQ�RS LXQLOH�GH�PDL�MRV�
�����2S LXQL�SHQWUX�,HúLULOH�3URJUDPDELOHÌQ� FRQWLQXDUH� Y� SUH]HQW�P� FHOH� ��� GH� RS LXQLGLVSRQLELOH�SHQWUX�LHúLULOH�SURJUDPDELOH�GLQ�VLVWHPXO�FXFHWUDOD� 3&������ /D� XQHOH� RS  LXQL� HVWH� QHFHVDU�VHOHFWDUHD� SDUWL LHL� FDUH� YD� DFWLYD� LHúLUHD�� )RORVL  LWDVWHOH�V�JHDW� SHQWUX�D� WUHFH�GH�OD�R�SDUWL  LH� OD�DOW� úLDS�VD L� >
@� SHQWUX� D� VHOHFWD� VDX� GHVHOHFWD� SDUWL  LDUHVSHFWLY��)RF�úL�6SDUJHUH�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�D�DYXWORF� R� DODUP� OD� IRF� VDX� VSDUJHUH� SH� XQD� GLQ� SDUWL  LLOHVHOHFWDWH�)RF�úL�6SDUJHUH�,QY������,HúLUHD� UHVSHFWLY� YD� IL� GH]DFWLYDW� vQ� FD]XO� vQ� FDUH� DDYXW� ORF� R� DODUP� OD� IRF� VDX� VSDUJHUH� SH� XQD� GLQSDUWL LLOH�VHOHFWDWH�'RDU�6SDUJHUH�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�D�DYXWORF�R�DODUP� OD�VSDUJHUH�SH�XQD�GLQ�SDUWL  LLOH�VHOHFWDWH�'RDU�6SDUJHUH�,QY������,HúLUHD� UHVSHFWLY� YD� IL� GH]DFWLYDW� vQ� FD]XO� vQ� FDUH� DDYXW� ORF� R� DODUP� OD� VSDUJHUH� SH� XQD� GLQ� SDUWL  LLOHVHOHFWDWH�'RDU�)RF�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�D�DYXWORF�R�DODUP� OD�IRF�SH�XQD�GLQ�SDUWL  LLOH�VHOHFWDWH�'RDU�)RF�,QY������,HúLUHD� UHVSHFWLY� YD� IL� GH]DFWLYDW� vQ� FD]XO� vQ� FDUH� DDYXW�ORF�R�DODUP� OD�IRF�SH�XQD�GLQ�SDUWL  LLOH�VHOHFWDWH�$UPDUH�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�XQD�GLQSDUWL LLOH�VHOHFWDWH�D�IRVW�DUPDW��$UPDUH�,QY������,HúLUHD�UHVSHFWLY� YD�IL�GH]DFWLYDW� vQ�FD]XO�vQ�FDUH�XQDGLQ�SDUWL LLOH�VHOHFWDWH�HVWH�DUPDW��'DWH�3ODQLILFDWH�����,HúLUHD� VH� YD� DFWLYD� úL� GH]DFWLYD� FRQIRU� SODQLILF �ULLVHOHFWDWH�� ,QWURGXFH L� QXP�UXO� SODQLILF�ULL� ��� �� ���� ÌQSOXV� LQWURGXFH L� úL� GXUDWD� LPSXOVXOXL� GH� OD� ��� OD� ��VHFXQGH��'DF� SURJUDPD L�>��@��DFHVW� OXFUX�YD�GXFH�ODDFWLYDUHD� LHúLULL� SH� WRDW� GXUDWD� SODQLILF�ULL�� 3HQWUX� DSURJUDPD� SODQLILF�ULOH�� YH]L� SDUDJUDIXO� ������ �'DWH3ODQLILFDWH��
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&RPXWDW� ����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�DSDUH�RDODUP� OD�XQD�GLQ�SDUWL LLOH�VHOHFWDWH��,HúLUHD�YD�U�PvQHDFWLY� SvQ� FvQG� SDUWL LD� OD� FDUH� D� DS�UXW� DODUPD� HVWHGH]DUPDW��� 'DF� SDUWL LD� HVWH� GH]DUPDW� vQ�PRPHQWXODSDUL LHL� DODUPHL�� LHúLUHD� YD� U�PvQH� DFWLY� SvQ� ODDUPDUHD�SDUWL LHL�'HIHF LXQL�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� vQ� FD]XO� vQ� FDUH� HVWHGHWHFWDW� R� GHIHF LXQH� OD� XQD� GLQ� SDUWL  LLOH� VHOHFWDWH�'DF� DSDUH�R�GHIHF LXQH�VLVWHP��H[��GHUHJODUH�FHDV�VDXGHIHF LXQH�7/0��WRDWH� LHúLULOH�YRU� IL� DFWLYDWH�� OD� WRDWHSDUWL LLOH�,PSXOV�GH�&XUWRD]LH�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� SH�SHULRDGD�WLPSLORU�GHLQWUDUH�LHúLUH�úL� WLPS�GH�GRX� PLQXWH�SH� ILHFDUH�GLQWUHSDUWL LLOH� VHOHFWDWH��$FHDVW� LHúLUH�YD�PDL� IL� DFWLYDW� VLSH� SHULRDGD� GH� GH]DUPDUH� GDF � SDUWL LD� D� IRVW� DUPDW�I�U� WLPS�GH�LQWUDUH�8UP�ULUH�&ORSR HO�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� vQ� FD]XO� vQ� FDUH� HVWHDFWLYDW� FORSR HOXO� SH� RULFDUH� GLQ� SDUWL  LLOH� VHOHFWDWH�,HúLUHD� YD� IL� GH]DFWLYDW� OD� H[SLUDUHD� WLPSXOXLSURJUDPDW� vQ� ,PSXOV� &ORSR  HO� �YH]L� SDUDJUDIXO� ������7LPSL�,PSXOV�3*0���&ORSR HOXO�VH�YD�DFWLYD�GDF� XQD�GLQ�]RQHOH�FX�DWULEXWXO&ORSR HO�DFWLYDW�VH�YD�GHVFKLGH�úL�VH�YD�DFWLYD�GLQ�QRXFvQG�]RQD�UHVSHFWLY� VH�vQFKLGH��3HQWUX�FD�LHúLUHD�V� ILHDFWLYDW� WUHEXLH� FD� RS LXQHD� &ORSR HO� 8ú� V� ILHDFWLYDW��'RDU�7/0�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� vQ� FD]XO� vQ� FDUH� HVWHGHWHFWDW� R�GHIHF LXQH�SH�OLQLD�WHOHIRQLF��7/0�úL�$ODUP� ����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� vQ� FD]XO� vQ� FDUH� HVWHGHWHFWDW� R�GHIHF LXQH�SH� OLQLD� WHOHIRQLF� úL D�DS�UXW�RDODUP� OD�XQD�GLQ�SDUWL LLOH�VHOHFWDWH�(URDUH�OD�&RPXQLFDUH�����,HúLUHD� UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO� vQ�FDUH�D�IRVWGHWHFWDW� GHIHF LXQHD� (URDUH� OD� &RPXQLFDUH� �(/&��,HúLUHD� YD� U�PvQH� DFWLYDW� SvQ� FvQG� VH� UHXúHúWHFRPXQLFDUHD�FX�GLVSHFHUDWXO�&RPXQLFD LL�$FWLYH�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�FD]XO�vQ�FDUH�FHQWUDODvQFHDUF� V� FRPXQLFH�FX�GLVSHFHUDWXO�6WDUW�3�PvQWDUH�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� �� SHQWUX� XQ� QXP�U� GHVHFXQGH� SURJUDPDW�� vQDLQWH� FD� FHQWUDOD� V � vQFHUFHFRPXQLFDUHD�FX�GLVSHFHUDWXO�127�� $FHDVW� LHúLUH�YD�XUP�UL�GXUDWD�LPSXOVXOXL�GHS�PvQWDUH� �YH]L� SDUDJUDIXO� ������ �7LPSL� ,PSXOV3*0���

,HúLUH�ÌQWvOQLUH�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW��� SHQWUX� XQ� QXP�U� GHVHFXQGH�SUJUDPDW�� vQ� FD]XO� vQ� FDUH� FHQWUDOD� D� UHXúLW� RFRPXQLFDUH�FX�GLVSHFHUDWXO�127�� $FHDVW� LHúLUH�YD�XUP�UL�GXUDWD�LPSXOVXOXL�GHvQWvOQLUH��YH]L�SDUDJUDIXO��������7LPSL�,PSXOV�3*0���$OLPHQWDUH�0DJLVWUDO� ����,HúLUHD� UHVSHFWLY� YD� IL� GH]DFWLYDW��� FvQG� FHQWUDODH[HFXW� SURFHGXUD� GH� UHVHWDUH� PDJLVWUDO � GHFRPXQLFDUH�6WDUH�3UHJ�WLW�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW��� FvQG� WRDWH� SDUWL LLOHVHOHFWDWH� VvQW� SUHJ�WLWH� SHQWUX� DUPDUH�� 'DF� RULFDUHGLQWUH�SDUWL LLOH�VHOHFWDWH�QX�HVWH�SUHJ�WLW���LHúLUHD�YD�ILGH]DFWLYDW��$ODUP� =RQ� ����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW��� FvQG�R� ]RQ� VHOHFWDW�LQWU� vQ�VWDUHD�GH�DODUP���3RDWH�IL�VHOHFWDW� RULFH�]RQ��'DF� ]RQD�LQWU� vQ�DODUP� LHúLUHD�YD�IL�DFWLYDW���,HúLUHDYD� U�PvQH� DFWLYDW� SvQ� FvQG� SDUWL LD� YD� IL� DUPDW� GLQQRX�8UP�ULUH�=RQ� ����$FHDVW� LHúLUH�YD�XUP�UL�VWDUHD�]RQHL�VHOHFWDWH��3RDWH�ILVHOHFWDW� RULFH� ]RQ��� &vQG� VLVWHPXO� HVWH� DUPDW�� GDF �]RQD� VH� GHVFKLGH� DWXQFL� úL� LHúLUHD� VH� YD� DFWLYD�� &vQG]RQD� HVWH� vQFKLV��� LHúLUHD� VH� YD� GH]DFWLYD�� 'DF �RSWLXQHD� VLVWHP� 8UP�ULUH�$ODUPH HVWH� DFWLYDW��DWXQFL�LHúLUHD�YD�U�PvQH�DFWLY� SvQ� FvQG�SDUWL LD�FDUHLDvL�DSDU LQH�]RQD�UHVSHFWLY� YD�IL�DUPDW� GLQ�QRX��1U��GH5HI����>������@��$PHQLQ DUH�����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� FvQG� HVWH� LQWURGXV� XQFRG�GH�DPHQLQ DUH�127�� $FHDVW� LHúLUH�YD�XUP�UL�GXUDWD�LPSXOVXOXL�GHDPHQLQ DUH� �YH]L� SDUDJUDIXO� ������ �7LPSL� ,PSXOV3*0���8UP�ULUH�%X]]HU�����,HúLUHD�UHVSHFWLY� YD�IL�DFWLYDW� vQ�XQD�GLQ�XUP�WRDUHOHFRQGL LL�� WLPS� GH� LQWUDUH�� DYHUWL]DUH� OD� DXWRDUPDUH�DODUP� OD�R�]RQ� GH�WLS����+�%X]]HU�7HOH&RPDQGDW� ����$FHDVW� LHúLUH� SRDWH� IL� DFWLYDW� GH� OD� GLVWDQ �� SULQLQWHUPHGLXO� IXQF LHL� GH� 'RZQORGLQJ� úL� YD� U�PvQHDFWLYDW� SvQ� FvQG�HVWH�GH]DFWLYDW���WRW�GH�OD�GLVWDQ ��8UP�ULUH�,HúLUH�����,HúLUHD� UHVSHFWLY� YD� XUP�UL� WLPSXO� GH� LHúLUH� SHQWUXSDUWL LLOH�VHOHFWDWH�8UP�ULUH�,QWUDUH�����,HúLUHD� UHVSHFWLY� YD� XUP�UL� WLPSXO� GH� LQWUDUH� SHQWUXSDUWL LLOH�VHOHFWDWH�



��

7DPSHU�=RQ� ����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� FvQG� OD� RULFDUH� GLQSDUWL LLOH� VHOHFWDWH� DSDUH� FRQGL  LD� GH� WDPSHU� ]RQ��,HúLUHD� YD� U�PvQH� DFWLY� SvQ� FvQG� SDUWL LD� HVWHGH]DUPDW� VDX�SvQ� FvQG�HVWH�RSULW� VLUHQD�(URDUH�=RQ� ����,HúLUHD� UHVSHFWLY� YD� IL� DFWLYDW� FvQG� OD� RULFDUH� GLQSDUWL LLOH�VHOHFWDWH�DSDUH�FRQGL  LD�GH�HURDUH�]RQ��,HúLUHDYD�U�PvQH�DFWLY� SvQ� FvQG�SDUWL LD�HVWH�GH]DUPDW� VDXSvQ� FvQG�HVWH�RSULW� VLUHQD�8UP�ULUH�7DPSHU�=RQ� ����$FHDVW� LHúLUH�YD�LQGLFD�GDF� ]RQD�VHOHFWDW� YD�LQWUD�vQDODUP� OD�7DPSHU�=RQ���3RDWH� IL� VHOHFWDW� RULFH� ]RQ��'DF� OD�]RQD�UHVSHFWLY� DSDUH�FRQGL LD�GH�WDPSHU�]RQ�DWXQFL�úL�LHúLUHD�VH�YD�DFWLYD��&LQG�]RQD�VH�YD�UHVWDELOL�LHúLUHD� VH� YD� GH]DFWLYD�� 'DF� RSWLXQHD� VLVWHP8UP�ULUH�$ODUPH HVWH� DFWLYDW��� DWXQFL� LHúLUHD� YDU�PvQH�DFWLY� SvQ� FvQG�SDUWL LD�F�UHLD�vL�DSDU LQH�]RQDUHVSHFWLY� YD� IL� DUPDW� GLQ� QRX� �1U�� GH� 5HI�� �>������@��8UP�ULUH�(URDUH�=RQ� ����$FHDVW� LHúLUH�YD�LQGLFD�GDF� ]RQD�VHOHFWDW� YD�LQWUD�vQDODUP� OD� (URDUH� =RQ��� 3RDWH� IL� VHOHFWDW� RULFH� ]RQ��'DF� OD�]RQD�UHVSHFWLY� DSDUH�FRQGL LD�GH�HURDUH�]RQ�DWXQFL�úL�LHúLUHD�VH�YD�DFWLYD��&LQG�]RQD�VH�YD�UHVWDELOL�LHúLUHD� VH� YD� GH]DFWLYD�� 'DF� RS LXQHD� VLVWHP8UP�ULUH�$ODUPH HVWH� DFWLYDW��� DWXQFL� LHúLUHD� YDU�PvQH�DFWLY� SvQ� FvQG�SDUWL LD�F�UHLD�vL�DSDU LQH�]RQDUHVSHFWLY� YD� IL� DUPDW� GLQ� QRX� �1U�� GH� 5HI�� �>������@��0RG�$UPDUH�3DU LDO� ����$FHDVW� LHúLUH�YD�IL�DFWLYDW� FvQG�SDUWL LD�VHOHFWDW� YD�ILDUPDW� vQ�PRGXO�SDU LDO�0RG�$UPDUH�7RWDO� ����$FHDVW� LHúLUH�YD�IL�DFWLYDW� FvQG�SDUWL LD�VHOHFWDW� YD�ILDUPDW� vQ�PRGXO�WRWDO�$ODUP� )XP���)LUH�����,HúLUHD�YD�XUP�UL� VWDUHD� LQWU�ULL�SHQWUX�GHWHFWRDUHOH�GHIXP� FX� �� ILUH� GH� OD� PRGXOXO� 3&����� �GDF � HVWHLQVWDODW��� 'DF� LQWUDUHD� HVWH� vQ� DODUP��� LHúLUHD� YD� ILDFWLYDW��� 'DF� LQWUDUHD� HVWH� UHVWDELOLW��� LHúLUHD� YD� ILGH]DFWLYDW��'HIHF LXQH�)XP���)LUH����,HúLUHD�YD�XUP�UL�VWDUHD�GH�GHIHF LXQH�OD�LQWUDUHD�SHQWUXGHWHFWRDUHOH� GH� IXP� FX� �� ILUH� GH� OD�PRGXOXO� 3&�����GDF� HVWH� LQVWDODW��� 'DF� OD� LQWUDUH� HVWH� GHWHFWDW� RGHIHF LXQH��LHúLUHD�YD�IL�DFWLYDW���'DF� GHIHF LXQHD�HVWHUHPHGLDW���LHúLUHD�YD�IL�GH]DFWLYDW��$ODUP� OD�,QXQGD LH�����,HúLUHD� YD�XUP�UL� VWDUHD� LQWU�ULL�SHQWUX� LQXQGD LH�GH� ODPRGXOXO�3&������GDF� HVWH�LQVWDODW���'DF� LQWUDUHD�HVWHvQ� DODUP��� LHúLUHD� YD� IL� DFWLYDW��� 'DF� LQWUDUHD� HVWHUHVWDELOLW���LHúLUHD�YD�IL�GH]DFWLYDW��

'HIHF LXQH�,QXQGD LH�����,HúLUHD�YD�XUP�UL�VWDUHD�GH�GHIHF LXQH�OD�LQWUDUHD�SHQWUXLQXQGD LH� GH� OD� PRGXOXO� 3&����� �GDF � HVWH� LQVWDODW��'DF� OD�LQWUDUH�HVWH�GHWHFWDW� R�GHIHF LXQH��LHúLUHD�YD�ILDFWLYDW���'DF� GHIHF LXQHD�HVWH�UHPHGLDW���LHúLUHD�YD�ILGH]DFWLYDW��&RPDQG� ,HúLUH������������,HVLUHD� YD� IL� DFWLYDW� FvQG� HVWH� LQWURGXV� FRPDQGDFRUHVSX]DWRDUH� >
@>�@>���@� OD� XQD� GLQ� SDUWL  LLOHVHOHFWDWH�� ,QWURGXFH L� GXUDWD� LPSXOVXOXL� SHQWUX� ILHFDUHLHúLUH� �LQL LDO� ���� VHFXQGH�� ���� VHFXQGH� SHQWUX&RPDQG� ,HúLUH������3URJUDPDUHD�GXUDWHL�LPSXOVXOXL�OD>���@� YD� SHULPLWH� DFWLYDUHD� VDX� GH]DWLYDUHD� LHúLULLFRUHVSX]�WRDUH�FRPHQ]LORU�>
@>�@>���@�127�� 7RDWH� LHúLULOH� GH� WLS� &RPDQG� ,HúLUH� YRU� ILGH]DFWLYDWH�FvQG�LHúL L�GLQ�PRGXO�SURJUDPDUH�'DF� SURJUDPD L� PDL� PXOWH� LHúLUL� 3*0� OD� DFHHDúLFRPDQG��� WUHEXLH� V� YD� DVLJXUD L� F� XUP�WRHUHOHFRQGL LL�VvQW�vQGHSOLQLWH�D��,HúLULOH�3*0�VvQW�VHOHFWDWH�SHQWUX�DFHOHDúL�SDUWL  LL�VDXE��3DUWL LLOH�VHOHFWDWH�QX�VH�VXSUDSXQ�SDU  LDO�'DF� RS LXQHD�VLVWHP��&RPDQG� ,HúLUH�,QY���;��HVWHDFWLYDW� DWXQFL�LHúLUHD�YD�IL� LQYHUVDW���(D�YD�IL�QRUPDOFRQHFWDW� úL�YD�IL�GHFRQHFWDW� OD�DFWLYDUH��1U��GH�5HI���>�����@��� ,QL LDO� $FHDVW� RS LXQH� HVWH� DFWLYDW� GRDUSHQWUX�&RPDQG� ,HúLUH����'DF� RS LXQHD�GH�SDUWL LH��5HVHWDUH�6HQ]RUL�&PG�����HVWH� DFWLYDW��� LHúLUHD� SURJUDPDW� SHQWUX� &RPDQG�,HúLUH�����FvQG�HVWH�DFWLYDW���YD�UHVHWD�GHWHFWRULL�GH�IXPFRQHFWD L� OD� HD� �1U�� GH� 5HI�� �� >����;;��<<@��� 3HWDVWDWXU� YD� IL� DILúDW� HWLFKHWD� SHQWUX� &RPDQG� ,HúLUH��� SH� GXUDWD� UHVHW�ULL� GHWHFWRULORU� GH� IXP�� 'DF� vQVLVWHP� QX� H[LVW� R� VWDUH� GH� LQFHQGLX�� GXS� UHVHWDUH�GHWHFWRULL�GH�IXP�UHYLQ�OD�VWDUHD�GLQDLQWH�GH�UHVHWDUH�
(WLFKHWH�SHQWUX�&RPHQ]L�,HúLUH1U�� GH� 5HI�� �� >����;;��<<@� XQGH� ;; QU�� SDUWL  LHL����������úL�<< �QU��FRPHQ]LL�LHúLUH����������ÌQ�DFHDVW� VHF LXQH�SURJUDPD L�HWLFKHWHOH�FRPHQ]LORU�GHLHúLUH�� 7RDWH� HWLFKHWHOH� GLQ� VLVWHP� VH� SURJUDPHD] � vQDFHODúL� IHO�� 3HQWUX� LQVWUXF  LXQL� GHVSUH� PRGXO� GHSURJUDPDUH�HWLFKHWH��YH]L�SDUDJUDIXO�������3URJUDPDUHD=RQHORU��,HúLUH�3ROL LH�����,HúLUHD�HVWH�DFWLYDW� FvQG�HVWH� WUDQVPLV� FRGXO�GH�=RQHÌQFUXFLúDWH�SHQWUX�RULFDUH�GLQWUH�SDUWL  LLOH�VHOHFWDWH�([SXV� ����,HúLUHD� HVWH� DFWLY�W� FvQG� R� ]RQ� GH� WLS� ([SXV��� GH� ODRULFDUH�GLQWUH�SDUWL  LLOH�VHOHFWDWH��HVWH�vQ�DODUP���,HúLUHDY� U�PvQH� DFWLY� SvQ� FvQG� HVWH� LQWURGXV� XQ� FRG� GHDFFHV�YDOLG� OD�XQD�GLQWUH� WDVWDWXULOH�SDUWL  LHL��6WDUHD�GH7DPSHU� VDX� (URDUH� OD� R� ]RQ� GH� WLS� ([SXV� QX� YDDFWLYD�LHúLUHD�



��

'HIHF LXQH�)RF�����$FHDVW� LHúLUH�HVWH�DFWLYDW� FvQG�R�]RQ� GH�WLS�)RF�HVWHRFROLW� VDX� vQ� FD]XO� vQ� FDUH� OD� R� ]RQ� GH� WLS� )RF� HVWHGHWHFWDW� FRQGL LD�GH�GHIHF LXQH� VDX� HURDUH�� ,HúLUHD� YDIL�GH]DFWLYDW� FvQG�]RQD�UHVSHFWLY� QX�PDL�HVWH�RFROLW�VDX�GHIHF LXQHD�UHVSHFWLY� D�IRVW�UHPHGLDW��)RF�&RQWLQXX�����,HúLUHD� HVWH� DFWLYDW� vQ�PRG� FRQWLQXX�� GXS� FH� D IRVWJHQHUDW� R�VWDUH�GH�DODUP� GH�F�WUH�R�]RQ� GH�WLS�IRF�FXDWULEXWXO�DXGLELO� DFWLYDW�)RF�)RUPDW�7HPSRUDU�����,HúLUHD�YD�XUPD�IRUPDWXO�WHPSRUDU�VWDQGDUG��GXS � FH�DIRVW�JHQHUDW� R�VWDUH�GH�DODUP� GH�F�WUH�R�]RQ� GH� WLSIRF� FX� DWULEXWXO� DXGLELO� DFWLYDW�� )RUPDWXO� WHPSRUDUHVWH� ���V� $FWLYDW�� ���V� 'H]DFWLYDW�� GH� GRX � RUL� GXS�FDUH� ���V� $FWLYDW� úL� ���V� 'H]DFWLYDW�� $FHVW� IRUPDW� VHUHSHW� SvQ� FvQG�VLUHQD�HVWH�RSULW��127�� (VWH� QHFHVDU� FD� vQ� VLVWHP� V� ILH� LQVWDODWPRGXOXO�3&�����������SHQWUX�FD�DFHDVW� IDFLOLWDWH�V�IXQF LRQH]H�)RUPDW�&6)0�����,HúLUHD� YD� XUPD� IRUPDWXO� &6)0�� GXS � FH� D� IRVWJHQHUDW� R�VWDUH�GH�DODUP� GH�F�WUH�R�]RQ� GH�WLS�IRF�FXDWULEXWXO� DXGLELO� DFWLYDW�� )RUPDWXO� &6)0� HVWH� ��V$FWLYDW� úL� �V�'H]DFWLYDW�� $FHVW� IRUPDW� VH� UHSHW � SvQ�FvQG�VLUHQD�HVWH�RSULW��)RF�3XOVDWRULX�����,HúLUHD�YD�IL�DFWLYDW� SXOVDWRULX��GXS� FH�D�IRVW�JHQHUDW�R�VWDUH�GH�DODUP� GH�F�WUH�R�]RQ� GH�WLS�IRF�FX�DWULEXWXODXGLELO� DFWLYDW��)RUPDWXO�SXOVDWRULX� HVWH� ���V�$FWLYDWúL� ���V� 'H]DFWLYDW�� $FHVW� IRUPDW� VH� UHSHW � SvQ� FvQGVLUHQD�HVWH�RSULW��)RF�FX�5HVHW�����,HúLUHD� HVWH� DFWLYDW� vQ�PRG� FRQWLQXX�� GXS� FH� D IRVWJHQHUDW� R�VWDUH�GH�DODUP� GH�F�WUH�R�]RQ� GH�WLS�IRF�FXDWULEXWXO� DXGLELO� DFWLYDW�� ,HúLUHD� QX� YD� SXWHD� ILGH]DFWLYDW� GHFvW�GXS� R�UHVHWDUH�UHXúLW� D�GHWHFWRULORUGH�IXP�3DPvQWDUH�'HIHFW�����,HúLUHD� HVWH� DFWLYDW� GDF� FHQWUDOD� GHWHFWHD]� RGHIHF LXQH� OD� S�PvQWDUH�� ,HúLUHD� HVWH� GH]DFWLYDW � GDF�GHIHF LXQHD�HVWH�UHPHGLDW��'HIHF LXQL�&RPXQH�����,HúLUHD� HVWH� DFWLYDW� GDF� FHQWUDOD� GHWHFWHD]� XQD� GLQGHIHF LXQLOH� GH� PDL� MRV�� ,HúLUHD� HVWH� GH]DFWLYDW � GDF�GHIHF LXQHD�HVWH�UHPHGLDW��x &DGHUH�&$�úL�%DWHULH�'HVF�UFDW�x 2ULFH�GHIHF LXQH�OD�FRPXQLFDWRUx 3�PvQWDUH�GHIHFW�

'HIHF LXQH�6LUHQ� ����,HúLUHD� YD� IL� DFWLYDW� OD� GHWHFWDUHD� XQHL� GHIHF  LXQL�vQWUHUXSHUH� VDX� VFXUW�� OD� RULFDUH� GLQWUH� LHúLULOH� GHVLUHQ� VXSUDYHJKHDWH�� ,HúLUHD� YD� IL� GH]DFWLYDW � GDF�GHIHF LXQHD�HVWH�UHPHGLDW��6WDUH�&$�����,HúLUHD� HVWH� DFWLYDW� SH� SHULRDGD� vQ� FDUH� WHQVLXQHDDOWHUQDWLY� HVWH� SUH]HQW� úL� YD� IL� GH]DFWLYDW� GDF� vQVLVWHP�HVWH�GHWHFWDW� R�GHIHF LXQH�OD�&$�$ODUPH�vQ�0HPRULH�����,HúLUHD� VH� YD� DFWLYD� GDF� WRDWH� SDUWL LLOH� VHOHFWDWH� VvQWDUPDWH�úL�VH�YD�GH]DFWLYD�GDF� WRDWH�SDUWL LLOH�VHOHFWDWHVvQW� GH]DUPDWH�� 'DF� R� DODUP��� WDPSHU� VDX� HURDUH� DDS�UXO� OD� RULFDUH� GLQWUH� SDUWL  LLOH� VHOHFWDWH�� LHúLUHD� YDSXOVD� SHQWUX� D� UDPLQWL� GH� SHULRDGD� DUPDW ��� 'DF�SDUWL LD�HVWH� GH]DUPDW��� LHúLUHD�YD� FRQWLQXD�V� SXOVH]HSvQ� FvQG� DODUPD� HVWH� YDOLGDW� VDX� SvQ� OD� H[SLUDUHDWLPSXOXL�GH�RSULUH�VLUHQ��
�����7LPSL�,PSXOV�3*01U��GH�5HI����>������;;@�XQGH�;; QU��LPSXOVXOXL$FHDVW� VHF LXQH� Y� SHUPLWH� V� SURJUDPD L� GXUDWDSHQWUX�FDUH�LHúLULOH�3*0�YRU�U �PvQH�DFWLYH��GXS� FH�DXIRVW� DFWLYDWH�� 9DORULOH� YDOLGH� VvQW� GH� OD� ���� OD� ���VHFXQGH��9DORDUHD�LQL  LDO� HVWH�GH�����VHFXQGH�,PSXOV�ÌQWvOQLUH�����2ULFH�LHúLUH�SURJUDPDW� GH�WLSXO�vQWvOQLUH�SRDWH�IL�DFWLY�GH�OD�����OD�����VHFXQGH��9DORDUHD�LQL  LDO� HVWH�GH����VHFXQGH�,PSXOV�3�PvQWDUH�����2ULFH� LHúLUH�SURJUDPDW� GH� WLSXO�VWDUW� S�PvQWDUH�SRDWHIL�DFWLYDW� GH� OD����� OD�����VHFXQGH��9DORDUHD� LQL  LDO�HVWH�GH�����VHFXQGH�127�� &HQWUDOD� YD�DúWHSWD�SH�GXUDWD�DFHVWXL� LPSXOVvQLQWH�GH�D�vQFHSH�IRUPDUHD�QXP�UXOXL�WHOHIRQLF�,PSXOV�&ORSR HO2ULFH� LHúLUH� SURJUDPDW� GH� WLSXO� FORSR HO� SRDWH� ILDFWLYDW� GH�OD�����OD�����VHFXQGH��9DORDUHD�LQL  LDO� HVWHGH�����VHFXQGH�,PSXOV�$PHQLQ DUH2ULFH� LHúLUH� SURJUDPDW� GH� WLSXO� DPHQLQ DUH� SRDWH� ILDFWLYDW� GH�OD�����OD�����VHFXQGH��9DORDUHD�LQL  LDO� HVWHGH�����VHFXQGH�
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6HF LXQHD���� 3URJUDPDUH�&RPXQLFDWRU
7RDWH�GDWHOH�SULYLQG�FRPXQLFD  LLOH�SRW�IL�SURJUDPDWH�vQ�VHF  LXQLOH�XUP�WRDUH��LQFOXVLY�QXPHUHOH�GH�WHOHIRQ��QXPHWHOH�GHFRQW��FRGXULOH�GH�UDSRUW��RS  LXQLOH�FRPXQLFDWRU�úL�RS  LXQLOH�VSHFLDOH�FRPXQLFDWRU�,QL LDO� RS LXQHD� &RPP�� $FWLYDW HVWH� DFWLYDW� SHQWUX� D� DFWLYD� FRPXQLFD  LLOH�� 3HQWUX� D� GH]DFWLYD� FRPXQLFD  LLOHLQWURGXFH L�QXP�UXO�GH�UHIHULQ ��>������@��3H�HFUDQ�R�V� DSDU� RS LXQHD��&RPP��$FWLYDW���$S�VD L�>
@�SHQWUX�D�DFWLYDVDX�GH]DFWLYD�DFHDVW� RS LXQH��'DF� HVWH�GH]DFWLYDW���QLFL�XQ�FRG�GH�UDSRUW�QX�YD�IL�WUDQVPLV�F �WUH�GLVSHFHUDW��2SHUD  LDGH�'RZQORDGLQJ�SRDWH�IL�H[HFXWDW � FKLDU�GDF� FRPXQLFD LLOH�VvQW�GH]DFWLYDWH������1XPHUHOH�GH�7HOHIRQ1U��GH�5HI����>������;;��@�XQGH�;; �QU��QXP �UXOXLGH�WHOHIRQ����������&HQWUDOD� SRDWH� DSHOD� SvQ� OD� WUHL� QXPHUH� GH� WHOHIRQGLIHULWH�� SHQWUX� D� UDSRUWD� HYHQLPHQWHOH� FDUH� DX� ORF� vQVLVWHP�F�WUH�GLVSHFHUDW��3ULPXO� QXP�U� GH� WHOHIRQ�� HVWHQXP�UXO�SULQFLSDO� OD� FDUH� VvQW� WUDQVPLVH� HYHQLPHQWHOHGLQ�VLVWHP��$O�GRLOHD�úL�DO�WUHLOHD�QXP �U�GH�WHOHIRQ�SRWIL� IRORVLWH� FD� QXPHUH� GH� UH]HUY� vQ� FD]XO� vQ� FDUH� QXSRDWH� IL� IRORVLW� SULPXO� QXP�U� GH� WHOHIRQ�� $FHVWHQXPHUH� SRW� IL� IRORVLWH� úL� SHQWUX� FRPXQLFDUHDHYHQLPHQWHORU�OD�XQ�SDJHU�127�� &DXWDUHD�WRQXOXL�WUHEXLH�LQFOXV��SHQWUX�FD�XQQXP�U� GH� WHOHIRQ� V� ILH� DFRSHULW� GH� F�WUH� PRGXOXO/,1.6�����
3HQWUX� D� SURJUDPD� ILHFDUH� QXP�U� GH� WHOHIRQ�LQWURGXFH L�QXP�UXO�GH�UHIHULQ ��>������;;@�XQGH�;;UHSUH]LQW� QXP�UXO� QXP�UXOXL� WHOHIRQLF� SH� FDUH� GRUL  LV��O�SURJUDPD L�,QWURGXFH L�QXP�UXO�WHOHIRQLF��OD�IHO�FD�úL�FvQG�D  L�IRUPDQXP�UXO� UHVSHFWLY� OD� XQ� WHOHIRQ� QRUPDO�� 1XP �UXOPD[LP� GH� GLJL L� GLQWU�XQ� QXP�U� GH� WHOHIRQ� �LQFOXVLYF�XWDUHD�WRQXOXL�úL�SDX]HOH��HVWH�GH����ÌQ� QXP�UXO� WHOHIRQLF� SRW� IL� LQWURGXVH� úL� FDUDFWHUHVSHFLDOH�� FDUH� LQGLF� FHQWUDOHL� V� H[HFXWH� DQXPLWHIXQF LL�� $S�VD L� >
@� SHQWUX� D� DFWLYD�PHQLXO� GH� HGLWDUHQXPHUH�WHOHIRQLFH��&HOH�FLQFL��RS  LXQL�GLQ�DFHVW�PHQLXVvQW�>�@ 6DOYDUH� 6HOHFWDUHD� DFHVWHL� RS  LXQL� GXFH� ODVDOYDUHD�QXP�UXOXL�WHOHIRQLF�vQ�PHPRULD�FHQWUDOHL�$FHHDúL�IXQF LH�SRDWH�IL�I�FXW� SULQ�DS�VDUHD�WDVWHL>�@� GXS� WHUPLQDUHD� LQWURGXFHULL� QXP�UXOXL� GHWHOHIRQ�>�@ &�XWDUH�7RQ� &DUDFWHUXO� LQWURGXV� SULQ� VHOHFWDUHDDFHVWHL�RS LXQL�YD� IRU D� FHQWUDOD� V� FDXWH� WRQXO�GHIRUPDUH�� &DUDFWHUXO� �'�� vQ� QXP�UXO� WHOHIRQLFUHSUH]LQW� IXQF LD� GH� F�XWDUH� WRQ�� $FHDVW� IXQF LHHVWH�SURJUDPDW� GHMD�OD�vQFHSXWXO�ILHF�UXO�QXP�U�GHWHOHIRQ�>�@ 3DX]� ��VHFXQGH� 6HOHFWDUHD�DFHVWHL�RS  LXQL�GXFHOD�LQVHUDUHD�XQHL�SDX]H�GH���VHFXQGH�vQ�VHFYHQ  D�GHIRUPDUH��$FHDVW� SDX]� HVWH�LQGLFDW� GH�OLWHUD��$�vQ�LQWHULRUXO�QXP�UXOXL�WHOHIRQLF�

>�@ 3DX]� ��VHFXQGH� 6HOHFWDUHD�DFHVWHL�RS  LXQL�GXFHOD�LQVHUDUHD�XQHL�SDX]H�GH���VHFXQGH�vQ�VHFYHQ  D�GHIRUPDUH��$FHDVW� SDX]� HVWH� LQGLFDW� GH� OLWHUD��(�vQ�LQWHULRUXO�QXP�UXOXL�WHOHIRQLF�>�@ '70)>
@� $FHDVW� RS LXQH� YD� DG�XJD� XQ� >
@� ODQXP�UXO� WHOHIRQLF�� FDUDFWHU� UHSUH]HQWDW� GH� OLWHUD�%��vQ�QXPDUXO�WHOHIRQLF��&RPXQLFDWRUXO�YD�JHQHUDDFHODúL�WRQ�FD�SHQWUX�WDVWD�>
@�>�@ '70)>�@� $FHDVW� RS LXQH� YD� DG�XJD� XQ� >�@� ODQXP�UXO� WHOHIRQLF�� FDUDFWHU� UHSUH]HQWDW� GH� OLWHUD�&��vQ�QXPDUXO�WHOHIRQLF��&RPXQLFDWRUXO�YD�JHQHUDDFHODúL�WRQ�FD�SHQWUX�WDVWD�>�@�
�����1XPHUH�GH�&RQW&vQG�XQ�FRG�GH�UDSRUW�HVWH� WUDQVPLV��YD� IL� WUDQVPLV� úLXQ� QXP�U� GH� FRQW� IRUPDW� GLQ� �� GLJL  L�� SHQWUX� FDGLVSHFHUDWXO�V� SRDW� LGHQWLILFD�VLVWHPXO�úL�SDUWL  LD�GH�ODFDUH� D� SULPLW� PHVDMXO� UHVSHFWLY�� )LHFDUH� SDUWL  LH� DUHQXP�UXO�HL�GH�FRQW��1XP�UXO�GH�FRQW�DO�VLVWHPXOXL�HVWHQHFHVDU�SHQWUX�UDSRUWDUHD�HYHQLPHQWHORU�FDUH�QX�  LQ�GHR� SDUWL LH� DQXPH�� FXP� DU� IL� WDPSHUHOH� OD� PRGXOH�DODUPHOH�OD�WDVWDWXULOH�JOREDOH�úL�FRGXULOH�GH�vQWUH  LQHUH�'DF� VH� XWLOL]HD]� IRUPDWXO� GH� FRPXQLFDUH� 6,$�)6.�QXPHUHOH�GH�FRQW�SRW� IL� IRUPDWH�GLQ��� GLJL  L��3HQWUX�DDFWLYD�QXPHUHOH�GH�FRQW�SH���GLJL  L��WUHEXLH�V� DFWLYD LRS LXQHD� FRPXQLFDWRU� ��� 'LJLW� &RQW�� �1U�� GH� 5HI�� �>������@� úL� IRORVL L� WDVWHOH� V�JHDW� SHQWUX� D� DMXQJH� ODRS LXQHD�GRULW���
1XP�U�GH�&RQW�6LVWHP1U��GH�5HI����>��������@,QWURGXFH L���GLJL L�úL�QRWD L�QXP�UXO�GH�FRQW�vQ�WDEHOHOHGH� SURJUDPDUH�� ,QL  LDO� QXP�UXO� GH� FRQW� VLVWHP� HVWH>))))@�SHQWUX���GLJL  L�úL�>))))))@�SHQWUX���GLJL  L�
1XPHUH�GH�&RQW�3DUWL LL1U��GH�5HI����>����;;��@�XQGH�;; QU��SDUWL  LHL1XPHUHOH� GH� FRQW� SHQWUX� SDUWL  LL� VH� SURJUDPHD]� vQVHF LXQHD� GH� SURJUDPDUH� D� SDUWL  LLORU�� ,QWURGXFH L� �GLJL L� úL� QRWD L� QXP�UXO� GH� FRQW� vQ� WDEHOHOH� GHSURJUDPDUH�� ,QL LDO� QXP�UXO� GH� FRQW� SHQWUX� ILHFDUHSDUWL LH�HVWH�>))))@�SHQWUX���GLJL  L�úL�>))))))@�SHQWUX��GLJL L�
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�����3DUDPHWUL�)RUPDUHÌQFHUF�UL�)RUPDUH�'70)1U��GH�5HI����>��������@ÌQ� DFHDVW� VHF LXQH� VH� SURJUDPHD]� QXP�UXO� GHvQFHUF�UL�GH�DSHO�IRORVLQG�IRUPDWXO�'70)��vQDLQWH�GH�DVH�FRPXWD�SH�IRUPDWXO�3XOVH��,QWURGXFH  L���GLJL L�GH�OD���� OD� ���� vQFHUF�UL�� 'DF� RS LXQHD� )RUPDUH� '70)HVWH� GH]DFWLYDW��� VLVWHPXO� YD� IRUPD� vQWRWGHDXQD� vQIRUPDWXO�3XOVH�
�����2S LXQL�&RPXQLFDWRU1U��GH�5HI����>������@8UP�WRDUHOH�RS LXQL�GHWHUPLQ� IHOXO�vQ�FDUH�FHQWUDOD�YDFRPXQLFD� FX� GLVSHFHUDWXO�� )RORVL  L� WDVWD� >
@� SHQWUX� DDFWLYD�VDX�GH]DFWLYD�ILHFDUH�RS  LXQH�x &RPP�� $FWLYDW �� 'DF� HVWH� GH]DFWLYDW� QLFL� XQFRG� GH� UDSRUW� QX� YD� IL� WUDQVPLV� F �WUH� GLVSHFHUDW�2SHUD LD�GH�'RZQORDGLQJ�SRDWH� IL�H[HFXWDW � FKLDUGDF� FRPXQLFD LLOH�VvQW�GH]DFWLYDWH�x )RUPDUH� '70) �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� FHQWUDOD�YD� IRORVL� IRUPDWXO�'70)� SHQWUXDSHO��&HQWUDOD�SRDWH�FRPXWD�OD�IRUPDWXO�3XOVH�GXS �XQ� QXPDU�� SURJUDPDW�� GH� vQFHUF �UL� GH� DSHO� vQIRUPDWXO� '70)� QHUHXúLWH�� 'DF � DFHDVW� RS LXQHHVWH� GH]DFWLYDW��� FHQWUDOD� YD� DSHOD� GLVSHFHUDWXOvQWRWGHDXQD�vQ�IRUPDWXO�3XOVH���,QL  LDO 'D�x 5HVWDELOLUH� OD� 26 �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL� FHQWUDOD� YD� WUDQVPLWH� FRGXO� GHUHVSDELOLUH� QXPDL� GDF� ]RQD� V�D� UHVWDELOLW� úL� GDF�WLPSXO� GH� RSULUH� VLUHQ� D� H[SLUDW�� 'DF� ]RQD� QXHVWH�UHVWDELOLW���PHVDMXO�GH�UHVWDELOLUH�YD�IL�WUDQVPLVGRDU� OD� GH]DUPDUHD� SDUWL  LHL�� 'DF� RS LXQHD� HVWHGH]DFWLYDW� DWXQFL� FRGXO� GH� UHVWDELOLUH� HVWHWUDQVPLV� vQ�PRPHQWXO� vQ� FDUH� VH� UHVWDELOHúWH� ]RQDUHVSHFWLY����,QL LDO 'D��127�� 1X� IRORVL L� DFHDVW� IDFLOLWDWH� GDF�RS LXQHD�5HVWDELOLUH�OD�'H]DUPDUH HVWH�DFWLYDW��x 5HVWDELOLUH� OD� 'H]DUPDUH �� 'DF� DFHVW� RS LXQHHVWH� DFWLYDW��� FHQWUDOD� YD� WUDQVPLWH� FRGXO� GHUHVWDELOLUH� QXPDL� OD� GH]DUPDUHD� SDUWL  LHL�� &HQWUDODQX�YD�PDL�WUDQVPLWH�DOWH�DODUPH�SH�]RQD�UHVSHFWLY �vQDLQWH� FD� SDUWL LD� V� ILH� GH]DUPDW��� 'DF� DFHDVW�RS LXQH� HVWH� GH]DFWLYDW��� FHQWUDOD� YD� WUDQVPLWHFRGXO�GH� UHVWDELOLUH� vQ�PRPHQWXO� UHVWDELOLULL� ]RQHLvQ�DODUP����,QL LDO 1X�127�� 1X�DFWLYD L�DFHDVW� IXQF LH�GDF��RS LXQHD5HVWDELOLUH�OD�26 HVWH�DFWLYDW��x 'HFRQHFWDWH� ��2UH �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL��FRQWRDUHOH�YRU�IL�UHVHWDWH�vQ�ILHFDUH]L�OD�PLH]XO�QRS LL��VDX�OD�DUPDUHD�SDUWL  LHL��$FHVWHFRQWRDUH� PHPRUHD]� QXP�UXO� GH� DODUPH� GH� SHILHFDUH� ]RQ��� GHFRQHFWvQG� ]RQHOH� FDUH� DX� DMXQV� ODQXP�UXO� OLPLW� GH� DODUPH�� 'DF� DFHDVW� RS LXQH

HVWH� GH]DFWLYDW� DWXQFL� FRQWRDUHOH� YRU� IL� UHVHWDWHQXPDL�OD�DUPDUHD�SDUWL  LHL���,QL LDO 1X�127��$FHDVW�� RS LXQH� WUHEXLH� DFWLYDW�� GDF�IRORVL L�]RQH�JOREDOH�x 3&�,' ��'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW� DWXQFLFHQWUDOD�YD� LGHQWLILFD� WRDWH�]RQHOH�RFROLWH�PDQXDO�3HQWUX� FD� DFHDVW� IDFLOLWDWH� V� IXQF LRQH]H� WUHEXLHFD�FRGXO�GH� UDSRUW�SHQWUX� vQFKLGHUH�SDU  LDO� V� ILHSURJUDPDW�'DF� DFHDVW� RS LXQH� HVWH� GH]DFWLYDW� FHQWUDOD� YDWUDQVPLWH�GRDU�FRGXO�GH�vQFKLGHUH�SDU  LDO���SHQWUX�DLQGLFD� GLVSHFHUDWXOXL� F� SDUWL LD� D� IRVW� DUPDW� FX]RQH�RFROLWH�PDQXDO���,QL  LDO 1X�x 3&� OD� $XWR$UPDUH �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW���FHQWUDOD�YD�WUDQVPLWH�XQ�FRG�GH�vQFKLGHUHSDU LDO� GDF� R� SDUWL LH� D� IRVW� DUPDW� IRU DW� ODDXWRDUPDUH�� 'DF� HVWH� GH]DFWLYDW� QX� YD� ILWUDQVPLV� QLFL� XQ� FRG� GH� vQFKLGHUH� SDU  LDO���,QL LDO 'D�x 3&� ,'� 5HVWDELOLUH �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� FHQWUDOD�YD�WUDQVPLWH�XQ�FRG�GH�UHVWDELOLUH]RQ� LPHGLDW�GXS� FRGXO�GH�DODUP� ]RQ���SHQWUX�DLGHQWLILFD� ]RQHOH� RFROLWH� PDQXDO� úL� ]RQHOH� DUPDWHIRU DW�vQ�WLPSXO�DXWRDUP�ULL��'DF� HVWH�GH]DFWLYDW�YD� IL� WUDQVPLV� GRDU� FRGXO� GH� DODUP � ]RQ���,QL LDO 1X�x 7/0�$FWLYDW ��'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW�FHQWUDOD�YD� WHVWD� OLQLD� WHOHIRQLF ���2ULFH�GHIHF LXQHGHWHFWDW� YD� IL� LQGLFDW� OD� WDVWDWXULOH� VLVWHPXOXL��,QL LDO 'D�x 7/0�6LUHQ� ��'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW��WRDWH� DODUPHOH� VLOHQ LRDVH�� YRU� IL� DXGLELOH� GDF� DIRVW� GHWHFWDW� R� GHIHF LXQH� SH� OLQLD� WHOHIRQLF���,QL LDO 1X�x (/&�6LUHQ� ��'DF� DFHDVW� RS LXQH� HVWH� DFWLYDW�DWXQFL��GHIHF LXQHD�HURDUH� OD�FRPXQLFDUH�YD�DFWLYDLHúLUHD� GH� VLUHQ��� 'DF� HVWH� GH]DFWLYDW� DWXQFL�GHIHF LXQHD� YD� IL� DQXQ DW� QXPDL� OD� WDVWDWXUL��,QL LDO 1X�x 7/0� �� $ODUP� �� $FHDVW� RS LXQH� GHWHUPLQ�DFWLYDUHD� LHúLULL� GH� VLUHQ� FvQG� vQ� VLVWHP� DX� ORFVLPXOWDQ� R� DODUP� úL� R� GHIHF LXQH� SH� OLQLDWHOHIRQLF���'DF� RS LXQHD�GH�PDL� VXV�HVWH�DFWLYDW�DWXQFL�VLUHQHOH�SDUWL  LHL�YRU�IL�DFWLYDWH�127�� 3HQWUX�FD�DFHDVW� IDFLOLWDWH�V� IXQF LRQH]HWUHEXLH�FD�RS LXQHD�6XQ� ÌQDSRL V� ILH�DFWLYDW��x 6XQ� ÌQDSRL ��'DF� DFHDVW� RS LXQH� HVWH� DFWLYDW�DWXQFL�� WDVWDWXUD�YD�VXQD�GH����RUL� GXS � FH� D� DYXWORF� R� WUDQVPLVLH� UHXúLW� D� FRGXOXL� GH� vQFKLGHUH��,QL LDO 1X�127��'DF� PHVDMHOH�VvQW�WUDQVPLVH�OD�PDL�PXOWHQXPHUH�GH�WHOHIRQ��WDVWDWXUD�YD�VXQD�GXS� ILHFDUHWUDQVPLVLH�
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x 6XQ� ÌQDSRL� 6LUHQ� �� 'DF� DFHDVW� RS LXQH� HVWHVHOHFWDW��� DWXQFL� WDVWDWXULOH� SDUWL  LHL� úL� VLUHQHOHDFHVWHLD� YRU� VXQD� vQ� FD]XO� vQ� FDUH� D� D� DYXW� ORF� RWUDQVPLVLH� UHXúLW� D� FRGXOXL� GH� vQFKLGHUH��,QL LDO 1X�127�� 3HQWUX�FD�DFHDVW� IDFLOLWDWH�V� IXQF LRQH]HWUHEXLH�FD�RS LXQHD�6XQ� ÌQDSRL V� ILH�DFWLYDW��x 7HVW� 3HULRGLF �� 'DF� HVWH� DFWLYDW�� FHQWUDOD� YDWUDQVPLWH�� SHULRGLF�� XQ� VHPQDO� GH� WHVW� F �WUHGLVSHFHUDW�x )RUPDUH� (XURSD �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW���DWXQFL�IDFWRUXO�GH�XPSOHUH�DO�LPSXOVXULORUGH� IRUPDUH� D� QXP�UXOXL� WHOHIRQLF� HVWH� GH� ������$FHVWD� HVWH� VWDQGDUGXO� (XURSHDQ� GH� IRUPDUH��,QL LDO 1X�x )RUPDUH� ,QL LDO� �� &X� DFHDVW� RS LXQH� VHOHFWDW��GDF� SULPD� vQFHUFDUH� GH� DSHO� HúXHD] ��� WRDWHDSHOXULOH�FDUH�XUPHD]� QX�PDL�  LQ�FRQW�GH�SUH]HQ DWRQXOXL� GH� IRUPDUH�� &vQG� HVWH� GH]DFWLYDW ��� GDF�OLWHUD� �'�� SHQWUX� F�XWDUH� WRQ� SUHFHGH� QXP�UXOWHOHIRQLF�� FHQWUDOD� QX� YD� IRUPD� QXP �UXO� GHFvW� vQSUH]HQ D�WRQXOXL�GH�IRUPDUH��9H]L�SDUDJUDIXO�������1XPHUHOH� GH� 7HOHIRQ�� SHQWUX� SURJUDPDUHDQXPHUHORU� GH� WHOHIRQ� FX� F�XWDUH� GH� WRQ��,QL LDO 'D�x 7HO�� ���� 5H]HUY� �� 'DF� DFDVW� RS LXQH� HVWHDFWLYDW���FHQWUDOD�YD� vQFHUFD�V� WUDQVPLW� PHVDMHOHOD�DO�GRLOHD�QXP�U�GH�WHOHIRQ�GDF� FRPXQLFDUHD�ODSULPXO� QXP�U� D� HúXDW�� 1XP�UXO� GH� vQFHUF�UL� GHDSHO�YD� IL� HJDO�FX�QXP�UXO�SURJUDPDW� OD� ÌQFHUF�UL$SHO�� &vQG� HVWH� IRORVLW� FD� QXP�U� GH� UH]HUY��GLUHF LLOH�GH� FRPXQLFDUH�SHQWUX� QXP�UXO� UHVSHFWLYWUHEXLH�V� ILH�GH]DFWLYDWH���,QL  LDO 1X�x 7HO�� ����5H]HUY� ��$FHDVW� RS LXQH� HVWH� VLPLODU�FX� FHD� SUHFHGHQW� VLQJXUD� GLIHUHQ �� ILLQG� F�FHQWUDOD� YD� IRORVL� FD� QXP�U� GH� UH]HUY� DO� WUHLOHDQXP�U�GH�WHOHIRQ���,QL LDO 1X�127�� 'DF�� DPEHOH� RS LXQL� VvQW� DFWLYDWH�PHVDMHOH�YRU� IL� WUDQVPLVH� úL� OD�DO�GRLOHD�QXP�U� úLOD�DO� WUHLOHD�QXP�U�GH� WHOHIRQ��GDF� WUDQVPLVLD� ODSULPXO�QXP�U�D�HúXDW�x 7HO�� ����5H]HUY� ��$FHDVW� RS LXQH� HVWH� VLPLODU�FX� FHD� SUHFHGHQ��� GLIHUHQ D� FRQVW� vQ� IDSWXO� F�FHQWUDOD�YD�IRORVL�DO� WUHLOHD�QXP�U�FD�UH]HUY� GDF�FRPXQLFDUHD� SH� DO� GRLOHD� QXP�U� HVWH� QHUHXúLW���,QL LDO 1X�127�� 'DF� úL� RS LXQHD� �7HO�� ���� 5H]HUY��� HVWHDFWLYDW�� DWXQFL�� FHQWUDOD� YD� vQFHUFD� FRPXQLFDUHDOD� SULPXO� QXP�U� GH� WHOHIRQ�� GDF� HúXHD]� YDvQFHUFD� OD� DO� GRLOHD� QXP�U� GH� WHOHIRQ� úL� QXPDLGDF� úL� DFHDVW� vQFHUFDUH� D� HúXDW� YD� WUDQVPLWHPHVDMXO�OD�DO�WUHLOHD�QXP�U�WHOHIRQLF�x 'HWHF LH�7RQ�2FXSDW ��'DF� DFHDVW� RS LXQH�HVWHDFWLYDW���GDF� HVWH�GHWHFWDW�WRQ�GH�RFXSDW��FHQWUDODYD� vQFKLGH� OLQLD� WHOHIRQLF� úL� YD� DúWHSWD� SH� GXUDWDSURJUDPDW� vQ� ÌQWvU]LHUH� OD� 7RQ� 2FXSDW� úL� QXPDL

GXS� DFHDVW� vQWvU]LHUH� YD� vQFHUFD� XQ� QRX� DSHO�'DF� HVWH�GH]DFWLYDW���FHQWUDOD�QX�YD�GHWHFWD�WRQXOGH� RFXSDW� GXS� IRUPDUHD� QXP�UXOXL� GH� WHOHIRQ��,QL LDO 1X�x �����+]� ,' ��'DF� DFHDVW� RS LXQH� HVWH� DFWLYDW��FHQWUDOD�YD�HPLWH�XQ�WRQ�GH�LGHQWLILFDUH�GH������GH+]� GLQ� PRPHQWXO� vQFHSHULL� IRUP�ULL� SvQD� ODGHWHFWDUHD� WRQXOXL� GH� vQWvOQLUH� HPLV� GH� UHFHSWRU�'DF� DFHDVW� RS LXQH�HVWH�GH]DFWLYDW� QX�YD�IL�HPLVQLFL�XQ�WRQ�GH�LGHQWLILFDUH���,QL  LDO 1X�127�� 1X�IRORVL L�DFHDVW��RS LXQH�vQ�FD]XO�vQ�FDUHVvQW� XWLOL]DWH� IRUPDWHOH� 3DJHU� ��� 3DJHU� �� VDX&RQWDFW�,'�x )RUPDUH� $OWHUQDW� �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� FHQWUDOD� YD� WUDQVPLWH� PHVDMHOHDOWHUQDW� OD�SULPXO� QXP�U� GH� WHOHIRQ� úL� OD� DO� GRLOHDQXP�U� WHOHIRQLF�� LQGLIHUHQW� GH� FRQILJXUDUHDGLUHF LLORU� GH� FRPXQLFDUH�� 'DF� DFHDVW� RS LXQHHVWH� GH]DFWLYDW��� FHQWUDOD� YD� XUPD� SURFHGXUD� GHUH]HUY� SURJUDPDW����,QL LDO 1X�x 1XP�U� GH� &RQW� 6,$� � �� 9H]L� SDUDJUDIXO� ������)RUPDWH� GH� &RPXQLFDUH� �� 6,$� )6.�� SHQWUXLQVWUXF LXQL�x $XWR� 5DSRUW� 6,$ �� 9H]L� SDUDJUDIXO� ������)RUPDWH� GH� &RPXQLFDUH� �� 6,$� )6.�� SHQWUXLQVWUXF LXQL�x 7HVW�7[� vQ�0LQXWH ��'DF� HVWH� DFWLYDW��� FRQWRUXOSHQWUX� WUDQVPLVLD� GH� WHVW� HVWH� vQ� PLQXWH�� 'DF �DFHDVW� RS LXQH� HVWH� GH]DFWLYDW��� FRQWRUXO� YD� IL� vQ]LOH�� 9H]L� SDUDJUDIXO� ������ �7UDQVPLVLD� GH� 7HVW���,QL LDO 1X�x ÌQWvU]LHUH� 7[� vQ�0LQXWH �� 'DF� DFHDVW� RS LXQHHVWH�DFWLYDW���FRQWRUXO�SHQWUX�vQWvU]LHUHD�WUDQVPLVLHLYD� IL� vQ� PLQXWH�� 'DF� DFHDVW� RS LXQH� HVWHGH]DFWLYDW��� FRQWRUXO� YD� IL� vQ� VHFXQGH�� 9H]LSDUDJUDIXO� ������ �ÌQWvU]LHUL� 7UDQVPLVLH���,QL LDO 1X�x &RQW� SH� �� 'LJL L �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW��� DWXQFL�QXPHUHOH�GH� FRQW� VLVWHP� úL� SHQWUXSDUWL LL�YRU� IL� IRUPDWH�GLQ���GLJL  L�SHQWUX� IRUPDWXOGH� FRPXQLFDUH� 6,$�� 'DF� RS LXQHD� HVWHGH]DFWLYDW��� DWXQFL� WRDWH� QXPHUHOH� GH� FRQW� YRU� ILIRUPDWH�GLQ���GLJL  L�
�����'LUHF LL�GH�&RPXQLFDUH1U�� GH� 5HI�� �� >������;;��@� XQGH� ;; QXP �UXOQXP�UXOXL�GH�WHOHIRQ6HF LXQHD� 'LUHF LL� GH� &RPXQLFDUH� GHWHUPLQ� FDUHGLQWUH�FRGXULOH�GH�UDSRUW�VvQW�WUDQVPLVH�úL�OD�FDUH�GLQWUHQXPHUHOH� GH� WHOHIRQ� VH� YD� HIHFWXD� WUDQVPLVLD�� 3RW� ILVHOHFWDWH�WUHL�JUXSH�GH�FRGXUL�GH�UDSRUW�x DODUPH�úL�UHVWDELOLULx GHVFKLGHUL�úL�vQFKLGHULx WRDWH�FHOHODOWH�FRGXUL�VSHFLDOH



��

$FHVWH� JUXSXUL� SRW� IL� VHOHFWDWH� SHQWUX� XQXO� VDX� WRDWHQXPHUHOH�GH�WHOHIRQ�,QL LDO� WRDWH� FRGXULOH� VvQW� SURJUDPDWH� SHQWUX� SULPXOQXP�U�GH�WHOHIRQ�'LUHF LLOH� GH� FRPXQLFDUH� VvQW� RS  LXQL� FDUH� SRW� ILDFWLYDWH� VDX� GH]DFWLYDWH� úL� VH� SURJUDPHD] � LQGLYLGXDOSHQWUX�ILHFDUH�QXP�U�GH�WHOHIRQ�&RGXULOH� GH� UDSRUW� GLQ� ILHFDUH� JUXS� VvQW� LQGLFDWH� vQ$QH[D�$��&RGXUL�GH�5DSRUW��
�����)RUPDWH�GH�&RPXQLFDUH1U�� GH� 5HI�� �� >������;;��@� XQGH� ;; QXP �UXOQXP�UXOXL�GH�WHOHIRQ/D�ILHFDUH�QXP�U�GH�WHOHIRQ�WUHEXLH�DORFDW�XQ�IRUPDW�GHFRPXQLFDUH�� 6vQW� PDL� PXOWH� IRUPDWH� GH� FRPXQLFDUHGLVSRQLELOH��)RUPDWXO�GH�FRPXQLFDUH�LQL  LDO�HVWH���%36����+]�+DQG6KDNH�
)RUPDWHOH����%36����������+]�+DQG6KDNH)RUPDWXO�FX����EL  L�SH�VHFXQG� HVWH�XQ�IRUPDW�VWDQGDUGUDSLG�� IRORVLW� SHQWUX� UHFHSWRDUHOH� '&,�� )UDQNOLQ�6HVFRD�úL�9HUWH[�x 'DWH� ������+]x 6WDUW�6WRS� �����������+]x 9LWH]�  ����%DXG$FHVWH�IRUPDWH�YRU�WUDQVPLWH�XQ�QXP �U�GH�FRQW�SHQWUXD� LGHQWLILFD� FOLHQWXO� FDUH� WUDQVPLWH� HYHQLPHQWXO� úL� XQFRG� GH� UDSRUW� SHQWUX� D� LGHQWLILFD� WLSXO� HYHQLPHQWXOXL�ÌQ�IXQF LH�GH�UHFHSWRU��QXP�UXO�GH�FRQW�SRDWH�IL�IRUPDWGLQ���VDX���GLJL L�LDU�FRGXO�GH�UDSRUW�SRDWH�IL�IRUPDW�GLQ��VDX���GLJL L�'DF� SHQWUX� QXP�UXO� GH� FRQW� WUHEXLH� GRDU� �� GLJL  L�WUHEXLH� V� SURJUDPD L� QXP�UXO� GH� FRQW� VLVWHP� úLQXPHUHOH� GH� FRQW� DOH� SDUWL  LLORU� QXPDL� GLQ� �� GLJL  L�$FHVW� OXFUX� VH� IDFH�SURJUDPvQG� vQ�SR]L  LD� D�SDWUD� >�@�'DF� GRUL L� V� WUDQVPLWH L� XQ� ]HUR� vQ�QXP�UXO�GH� FRQWDFHVWD� WUHEXLH� SURJUDPDW� FD� QXP �UXO� KH[D� 
$
�� 'HH[HPSOX� SHQWUX� D� SURJUDPD� QXP �UXO� GH� FRQW� ���WUHEXLH�V� SURJUDPD L���$����'DF� FRGXO�GH� UDSRUW� HVWH� IRUPDW� GLQWU�XQ�VLJXU� GLJLW�SURJUDPD L�vQ�SR]L LD�D�GRXD�>�@��'H�H[HPSOX�SHQWUX�DSURJUDPD�FRGXO�GH�UDSRUW�����LQWURGXFH  L�������3HQWUX�DWUDQVPLWH�XQ�]HUR��DFHVWD�WUHEXLH�SURJUDPDW�FD�QXP �UXOKH[D� �$��� 'H� H[HPSOX� SHQWUX� D� WUDQVPLWH� FRGXO� GHUDSRUW������WUHEXLH�V� SURJUDPD L���$��3HQWUX� LQVWUXF LXQL� DVXSUD� PRGXOXL� GH� SURJUDPDUH� DOQXPHUHORU� KH[D]HFLPDOH�� FLWL  L� SDUDJUDIXO� �����3URJUDPDUHD�1XPHUHORU�+H[D]HFLPDOH��
&RQWDFW�,'&RQWDFW�,'�HVWH�XQ�IRUPDW�VSHFLDOL]DW�FDUH�YD�WUDQVPLWHLQIRUPD LD� SULQ� LQWHUPHGLXO� WRQXULORU� úL� QX� DOLPSXOVXULORU�� $FHVW� IRUPDW� SHUPLWH� WUDQVPLWHUHD� PDLPXOWRU�LQIRUPD LL�vQWU�XQ�WLPS�PDL�VFXUW�GHFvW�FHOHODOWHIRUPDWH��'H�H[HPSOX��SH� OvQJ� FRGXO�GH�UDSRUW� SHQWUX

$ODUP� =RQD� ��� vQ� DFHVW� IRUPDW� SRDWH� IL� WUDQVPLV� úLWLSXO�DODUPHL��FXP�DU�IL�$ODUP� OD�,QWUDUH�,HúLUH�3HQWUX� D� IRORVL� IRUPDWXO� &RQWDFW� ,'� WUHEXLH� LQWURGXúLFvWH�GRL�GLJL L�GLQ�$QH[D�$�OD�ILHFDUH�WLS�GH�HYHQLPHQWSHQWUX� FD� DFHVWD� V� ILH� WUDQVPLV�� 1XP�UXO� IRUPDW� GLQGRL� GLJL L� GHWHUPLQ� WLSXO� DODUPHL��&HQWUDOD� YD� JHQHUDWRDWH�FHOHODOWH�LQIRUPD  LL�LQFOXVLY�QXP�UXO�]RQHL�
1RW� $GL LRQDO� OD�)RUPDWXO�&RQWDFW�,'�� 1XPHUHOH�GH�&RQW�WUHEXLH�V� ILH�GLQ���GLJL L��� 7RDWH�FRGXULOH�GH�UDSRUW�WUHEXLH�V � ILH�GLQ���GLJL L��� 3HQWUX�����WUHEXLH�SURJUDPDW�+(;�$��� 3HQWUX� FD� XQ� WLS� GH� HYHQLPHQW� V � QX� ILH� WUDQVPLVSURJUDPD L�FRGXO�GH�UDSRUW�FD�>��@�VDX�>))@�&LWL L�$QH[D�$��&RGXUL�GH�5DSRUW��úL�$QH[D�%��&RGXULGH�5DSRUW�=RQH��SHQWUX�OLVWD�FRGXULORU�GH�UDSRUW�SHQWUXILHFDUH�HYHQLPHQW�
6,$�)6.6,$� HVWH� XQ� IRUPDW� VSHFLDOL]DW�� FDUH� IRORVHúWH� SHQWUXWUDQVPLWHUHD� LQIRUPD  LHL� IRUPDWXO� )6.�� )RUPDWXO� 6,$YD�JHQHUD�WLSXO�VHPQDOXOXL�FDUH�XUPHD] � D�IL�WUDQVPLV�FXP�DU�IL�6SDUJHUH��)RF��3DQLF � HWF��&RGXULOH�GH�UDSRUWGLQ���GLJL L�VvQW�IRORVL L�SHQWUX�LGHQWLILFDUHD�]RQHL�VDX�DQXP�UXOXL�XWLOL]DWRUXOXL�$XWR5HS�6,$1U��GH�5HI����>������@�úL�IRORVL  L�WDVWHOH�V�JHDW� SHQWUXD�DMXQJH�OD�RS LXQHD�GRULW��'DF� HVWH� IRORVLW� IRUPDWXO� 6,$�� FHQWUDOD� SRDWH� ILSURJUDPDW� V� JHQHUH]H�VLQJXU� WRDWH�QXPHUHOH�GH�]RQHúL�XWLOL]DWRUL��HOLPLQvQG�DVWIHO�QHFHVLWDWHD�GH�D�SURJUDPDDFHVWH�FvPSXUL�'DF� RS LXQHD� �$XWR5HS� 6,$�� HVWH� DFWLYDW ��� FHQWUDODYD�RSHUD�vQ�PRGXO�XUP�WRU��� 'DF� XQ� FRG� GH� UDSRUW� HVWH� SURJUDPDW� FD� >��@�DWXQFL�HYHQLPHQWXO�UHVSHFWLY�QX�YD�IL�WUDQVPLV��� 'DF� FRGXO�GH�UDSRUW�DUH�RULFH�YDORDUH�GHOD�>��@�OD>))@�� FHQWUDOD� YD� JHQHUD� DXWRPDW� QXP �UXO� ]RQHLVDX�DO�XWLOL]DWRUXOXL�úL�YD�WUDQVPLWH�HYHQLPHQWXO�2S LXQLOH� GLQ� 'LUHF LL� GH� &RPXQLFDUH� SRW� IL� IRORVLWHSHQWUX�D�EORFD�WUDQVPLWHUHD�XQRU�HYHQLPHQWH�'DF� RS LXQHD��$XWR5HS�6,$��HVWH�GH]DFWLYDW ���DWXQFLFHQWUDOD�YD�RSHUD�vQ�IHOXO�XUP�WRU��� 'DF� FRGXO� GH� UDSRUW� HVWH� SURJUDPDW� FD� >��@� VDX>))@�� DWXQFL� HYHQLPHQWXO� UHVSHFWLY� QX� YD� ILWUDQVPLV��� 'DF� FRGXO� GH� UDSRUW� DUH� YDORDUHD� GH� OD� >��@� OD>)(@�� DWXQFL� FHQWUDOD�YD� WUDQVPLWH� FRGXO� GH� UDSRUWSURJUDPDW�3HQWUX� SURJUDPDUHD� RS  LXQLORU� GH� FRPXQLFDUH� FLWL  LSDUDJUDIXO������1XP�U�GH�&RQW�6,$��1U��GH�5HI����>������@�IRORVL  L�WDVWHOH�V�JHDW� SHQWUX�DDMXQJH�OD�RS LXQHD�GRULW��'DF� DFHDVW� RS LXQH� HVWH� DFWLYDW��� FHQWUDOD� YD� IRORVLQXP�UXO� GH� FRQW� VLVWHP� úL� QXP�UXO�SDUWL LHL� OD� ILHFDUH



��

WUDQVPLVLH�� 'DF� RS LXQHD� HVWH� GH]DFWLYDW��� DWXQFLFHQWUDOD�YD�IRORVL�QPHUHOH�GH�FRQW�DOH�SDUWL  LLORU�SHQWUXLGHQWLILFDUH��'DF� DFHDV ��RS LXQH�HVWH�DFWLYDW���DWXQFLQXPHUHOH�GH�FRQW�DOH�SDUWL  LLORU�QX�VvQW�QHFHVDUH�&LWL L�$QH[HOH�$�úL�%�SHQWUX�OLVWD�FX�LGHQWLILFDWRUL�6,$�
)RUPDWH�3DJHU)RUPDWHOH� SDJHU� SRW� IL� IRORVLWH� SHQWUX� D� DYHUWL]D� RSHUVRDQ� F� vQ� VLVWHP� D� DYXW� ORF� XQ� HYHQLPHQW�� 'HH[HPSOX� SHQWUX� D� DQXQ  D� S�ULQWHOH� F� FRSLOXO� D� DMXQVDFDV� VDX� SHQWUX� D� DYHUWL]D� SD]QLFXO� F � D� DYXW� ORF� RDODUP���HWF��&vQG�SURJUDPD  L�QXP�UXO�GH�WHOHIRQ�SHQWUX3DJHU�� HVWH� QHFHVDU� R� SURJUDPDUH� VSHFLDO� SHQWUX� FDWUDQVPLVLD�PHVDMHORU� V� ILH� FRUHFW��� ÌQ� DQXPLWH� FD]XULHVWH� QHFHVDU� LQWURGXFHUHD� GH� FDUDFWHUH� >
@�� >�@� úLSDX]H�� 3HQWUX� LQIRUPD  LL� GHVSUH� SURJUDPDUHD� DFHVWRUFDUDFWHUH�FLWL L�SDUDJUDIXO��������1XPHUH�GH�7HOHIRQ��&HQWUDOD�YD�IDYH�GRDU�XQ�VLQJXU�DSHO�SHQWUX�D�WUDQVPLWHPHVDMXO� SHQWUX� XQ� HYHQLPHQW�� 6vQW� GLVSRQLELOH� WUHLIRUPDWH�SHQWUX�3DJHU�x )RUPDWXO�3DJHU�� �6HPD'LJLW���WUDQVPLWH���GLJL  L'70)�SHQWUX� ILHFDUH�HYHQLPHQW�� ùLUXO� GH���GLJL  LHVWH�IRUPDW�GLQ���GLJL  L�QXP�U�GH�FRQW��XUPD L�GH��GLJL L� SHQWUX� FRGXO� GH� UDSRUW� úL� OD� VIvUúLW� HVWHFDUDFWHUXO� >�@�� 'RDU� XQ� VLQJXU� HYHQLPHQW� HVWHFRPXQLFDW�OD�ILHFDUH�DSHO��$FHVW�IRUPDW�FHUH�XQ�WRQGH� vQFHSHUH� GH� ����+]� úL� XQ� WRQ� GH� vQFKHLHUH� GH�����+]�x )RUPDWXO� 3DJHU� � �6HPD3KRQH�� QX� WUDQVPLWHGDWH��6LVWHPXO�YD�VXQD�OD�QXP�UXO�SURJUDPDW�R�GDW�SHQWUX� ILHFDUH� HYHQLPHQW�� $FHVW� IRUPDW� D� IRVWFRQFHSXW�SHQWUX�D�IL�IRORVLW�FX�XQ�SDJHU��GDU�SRDWHIL� IRORVLW� úL� SHQWUX� D� VXQD� OD� XQ� QXP �U� GH� WHOHIRQIL[��$FHVW� IRUPDW� YD� JHQHUD� XQ� VXQHW� OD� ILHFDUH� �VHFXQGH� SH� OLQLD� WHOHIRQLF� GXS� FH� D� IRUPDWQXPDUXO� WHOHIRQLF�� (YHQLPHQWHOH� QX� VvQWLGHQWLILFDWH�� 'RDU� XQ� VLQJXU� HYHQLPHQW� HVWHFRPXQLFDW� OD� ILHFDUH� DSHO�� 1X� VvQW� QHFHVDUHVHPQDOH�GH�vQFHSHUH�úL�vQFKHLHUH�127�� 1X�IRORVL L�DFHVW�IRUPDW�FX������+]�,'x )RUPDWXO�3DJHU�� HVWH�LGHQWLF�FX�)RUPDWXO�3DJHU��QXPDL� F� QX�VvQW�QHFHVDUH�VHPQDOHOH�GH� vQFHSXWúL�vQFKHLHUH�127�� 1X�IRORVL L�DFHVW�IRUPDW�FX������+]�,'

�����&RGXUL�GH�5DSRUW&RGXO�GH�5DSRUW� WUHEXLH�SURJUDPDW�SHQWUX� FD� FHQWUDODV� UDSRUWH]H�XQ�HYHQLPHQW�F�WUH�GLVSHFHUDW�&RGXULOH� GH� UDSRUW� VvQW� IRUPDWH� GLQ� �� GLJL  L� úL� SRW� ILIRORVLWH�úL�QXPHUHOH�KH[D�GH� OD�$�OD�)��8QHOH�IRUPDWHGH� FRPXQLFDUH� DX�QHYRLH�GH� FRGXUL� GH� UDSRUW� IRUPDWHGLQWU�XQ�VLQJXU�GLJLW��YH]L�SDUDJUDIXO��������)RUPDWH�GH&RPXQLFDUH���3HQWUX� D� GH]DFWLYD� XQ� FRG� GH� UDSRUW� DFHVWD� WUHEXLHSURJUDPDW�FD�>��@�VDX�>))@��'DF � DS�VD L�>
@�SH�GXUDWDLQWURGXFHULL� XQXL� FRG� GH� UDSRUW�� YD� IL� DFWLYDW� PHQLXOSHQWUX� QXPHUH� KH[D�� 3HQWUX� LQVWUXF  LXQL� GHVSUHSURJUDPDUHD� QXPHUHORU� KH[D� YH]L� SDUDJUDIXO� �����3URJUDPDUHD�1XPHUHORU�+H[D]HFLPDOH��7RDWH� FRGXULOH� GH� UDSRUW� VvQW� OLVWDWH� úL� GHVFULVH� vQ$QH[D�$��&RGXUL�GH�5DSRUW��



��

6HF LXQHD���� 'RZQORDGLQJ
�����2S LXQL�SHQWUX�'RZQORDGLQJ1XP�UXO�GH�7HOHIRQ�SHQWUX�'RZQORDGLQJ1U��GH�5HI����>������@,QWURGXFH L�QXP�UXO�GH�WHOHIRQ�DO�FDOFXODWRUXOXL�SHQWUXGRZQORDGLQJ�� 3HQWUX� LQIRUPD  LL� GHVSUH� LQWURGXFHUHDQXPHUHORU�GH�WHOHIRQ�YH]L�SDUDJUDIXO��������1XPHUH�GH7HOHIRQ��
&RG�,'�&HQWUDO�1U��GH�5HI����>������@&RGXO�GH�LGHQWLILFDUH�DO�FHQWUDOHL�HVWH�QHFHVDU�SHQWUX�FDFDOFXODWRUXO�V� SRDW� LGHQWLILFD�FHQWUDOD�FX�FDUH�H[HFXW �SURFHGXUD� GH� GRZQORDGLQJ�� &RGXO� ,'� FHQWUDO � HVWHIRUPDW� GLQ� �� GLJL L� úL� WUHEXLH� V� ILH� GLIHULW� GD� OD� RFHQWUDO� OD� DOWD�� GDF� HVWH� IRORVLW� XQD� GLQ� RS LXQLOH8WLOL]DWRU� $SHOHD]��� '/6� 3HULRGLF� VDX� '/6� $SHOÌQDSRL��9DORDUHD�LQL  LDO� HVWH������
&RG�GH�$FFHV�'RZQORDGLQJ1U��GH�5HI����>������@$FHVW� FRG� GH� �� GLJL  L� WUHEXLH� V� ILH� LGHQWLF� FX� FHOSURJUDPDW� vQ� FDOFXODWRU�� 'DF� FHOH� GRX� FRGXUL� VvQWGLIHULWH��FHQWUDOD�QX�YD�SHUPLWH�vQFHSHUHD�SURFHGXULL�GHGRZQORDGLQJ��$FHVW�FRG�HVWH�QHFHVDU�SHQWUX�D� DVLJXUDVHFXULWDWHD�VLVWHPXOXL��9DORDUHD�LQL  LDO� HVWH������
7LPS�'XEOX�$SHO1U��GH�5HI����>������@$FHVW�WLPS�UHSUH]LQW� GXUDWD�PD[LP� vQWUH�GRX� DSHOXULWHOHIRQLFH� FvQG� RS LXQHD� �'XEOX� $SHO�� HVWH� DFWLYDW ��9DORULOH�YDOLGH�VvQW�GH�OD�����OD�����VHFXQGH��9DORDUHDLQL LDO� HVWH�GH�������YH]L��2S  LXQL�'RZQORDGLQJ���
1XP�U�GH�6HPQDOH��5LQJV�1U��GH�5HI����>������@5HSUH]LQW� QXP�UXO� GH� VHPQDOH� SH� FDUH� FHQWUDODWUHEXLH� V� OH� GHWHFWH]H� vQDLQWH� GH� D� U�VSXQGH� DSHOXOXLSHQWUX� GRZQORDGLQJ��9DORULOH�YDOLGH� VvQW� GH� OD� ���� OD�����9DORDUHD�LQL LDO� HVWH�����
2S LXQL�SHQWUX�'RZQORDGLQJ1U��GH�5HI����>������@,QL LDO� IXQF LD� GH� GRZQORDGLQJ� QX� HVWH� DFWLYDW ��6HOHFWD L�XQD�VDX�PDL�PXOWH�GLQ�RS  LXQLOH�FDUH�XUPHD]�SHQWUX� D�L� SHUPLWH� FDOFXODWRUXOXL� V � FRPXQLFH� FXFHQWUDOD��)RORVL L�WDVWD�>
@�SHQWUX�D�DFWLYD�VDX�GH]DFWLYDILHFDUH�RS LXQH��)RORVL L� WDVWHOH� V�JHDW� SHQWUX� D� WUHFHGH�OD�R�RS LXQH�OD�DOWD�x '/6�$FWLYDW ��'DF� DFHDVW� RS LXQH�HVWH�DFWLYDW�FHQWUDOD� YD� U�VSXQGH� DSHOXULORU� FDUH� YLQ� GXS�GHWHFWDUHD� QXP�UXOXL� SURJUDPDW� GH� VHPQDOH�&HQWUDOD� SRDWH� IL� SURJUDPDW � V� U�VSXQG�DSHOXULORU�IRORVLQG�IDFLOLWDWHD�GH��'XEOX�$SHO�

�YH]L� �'XEOX� $SHO�� vQ� DFHDVW� VHF LXQH��� 'DF�DFHDVW� RS LXQH� HVWH� GH]DFWLYDW��� FHQWUDOD� QX� YDU�VSXQGH�QLFL�XQXL�DSHO���,QL  LDO 1X�x 8WLOL]DWRU� $SHOHD]� �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW���XWLOL]DWRUXO�SRDWH�IDFH�FHQWUDOD�V � DSHOH]HFDOFXODWRUXO� LQWURGXFvQG� FRPDQGD� >
@>�@>&RG3ULQFLSDO@>�@���,QL LDO 1X�x 'XEOX�$SHO ��'DF� DFHDVW� RS LXQH� HVWH� DFWLYDW��FHQWUDOD� YD� XUPD� SURFHGXUD� GH� GXEOX� DSHO�� 'DF �FHQWUDOD� GHWHFWHD]� XQXO� VDX� GRX� VHPQDOH� ODSULPXO� DSHO�� GXS� FDUH� vQ� SHULRDGD� GH� WLPSSURJUDPDW� GHWHFWHD]� XQ� DO� GRLOHD� DSHO� DWXQFL�FHQWUDOD�YD�U�VSXQGH�OD�SULPXO�VHPQDO�GLQ�FHO�GH�DOGRLOHD�DSHO��'DF� DFHDVW� RS LXQH�HVWH�GH]DFWLYDW��DWXQFL� FHQWUDOD� YD� U�VSXQGH� QXPDL� GXS� QXP�UXOSURJUDPDW�GH�VHPQDOH�GHWHFWDWH���,QL  LDO 1X�x '/6� $SHO� ÌQDSRL �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW��� DWXQFL�DWvW�FHQWUDOD�FvW� úL� FDOFXODWRUXO�YRUvQFKLGH� GXS� FRQHFWDUH� úL� FDOFXODWRUXO� YD� DúWHSWDDSHOXO� GLQ� SDUWHD� FHQWUDOHL� SHQWUX� D� VH� HIHFWXDSURFHGXUD�GH�GRZQORDGLQJ���,QL  LDO 1X�x '/6�3HULRGLF ��$FHDVW� IDFLOLWDWH�SRDWH�IL�IRORVLW�SHQWUX�D�SURJUDPD�FHQWUDOD�V� DSHOH]H�FDOFXODWRUXOSHULRGLF�� 9H]L� SDUDJUDIXO� ������ �$SHO� 3HULRGLF�SHQWUX�D�SURJUDPD�]LOHOH�GLQWUH�GRX � DSHOXUL�úL�RUDOD� FDUH� V� ILH� H[HFXWDW�� &DOFXODWRUXO� WUHEXLH� V �DúWHSWH� DSHOXO� SHQWUX� FD� DFHDVW � IDFLOLWDWH� V�IXQF LRQH]H���,QL LDO 1X�x 8WLOL]��$FWLYHD]� '/6 ��'DF� DFHDVW� RS LXQH�HVWHDFWLYDW��� XWLOL]DWRUXO� SRDWH� DFWLYD� IXQF  LD� GHGHWHF LH� DSHO� WLPS� GH� ��� PLQXWH�� SHQWUX� D� SXWHDDYHD�ORF�SURFHGXUD�GH�GRZQORDGLQJ��'DF � RS LXQHD�'/6�$FWLYDW��HVWH�DFWLYDW� DWXQFL�DFHDVW� RS LXQHQX�HVWH�IRORVLW����,QL LDO 1X������$SHO�3HULRGLF1U��GH�5HI����>������@$FHDVW� VHF LXQH� GHWHUPLQ� RUD� OD� FDUH� V� DLE� ORF� úLQXP�UXO�GH�]LOH�GLQWUH�GRX� DSHOXUL�x =LOH� 7[� 3HULRGLF� ���� �� 3URJUDPD L� QXP�UXO� GH]LOH�GLQWUH�GRX� DSHOXUL�SHULRGLFH�������������x 2U� 7[�3HULRGLF����� ��3URJUDPD L�vQ�IRUPDWXO�GH���RUH��22�00��RUD�OD�FDUH�V� DLE� ORF�DSHOXO������3&���/LQN1U��GH�5HI����>������@$GDSWRUXO�3&�/LQN� HVWH� XQ� DGDSWRU�SHQWUX� FRQHFWDUHDFHQWUDOHL� FX� XQ� FDOFXODWRU� SRUWDELO� SHQWUX� D� HIHFWXDORFDO�SURFHGXUD�GH�GRZQORDGLQJ�127��3H�SHULRDGD�vQ�FDUH�FHQWUDOD�HVWH�FRQHFWDW� FXFDOFXODWRUXO��FRPXQLFD LLOH�VvQW�vQWUHUXSWH�
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6HF LXQHD���� 3ODQLILFDUHD�(YHQLPHQWHORU
3ODQLILFDUHD� HYHQLPHQWHORU� SHUPLWH� FD� DQXPLWHHYHQLPHQWH� V� DLE� ORF� OD� GDWH� úL� RUH� VSHFLILFH�'HVFKLGHULOH�úL�vQFKLGHULOH�SRW�IL�VXSULPDWH�SH�SHULRDGDGH� WLPS� FX� WUDILF� LQWHQV�� LHúLULOH� SRW� IL� SURJUDPDWH� V �XUP�UHDVF� GDWHOH� SODQLILFDWH� LDU� SDUWL  LLOH� YRU� ILDXWRDUPDWH�úL�DXWRGH]DUPDWH�OD�PRPHQWH�VSHFLILFDWH�
�����3ODQXUL�GH�'DWH1U��GH�5HI����>������@&HQWUDOD� IRORVHúWH� SODQXULOH� GH� GDWH� SHQWUX� D� FRQWURODSHULRDGD� GH� WLPS� vQ� FDUH� YD� DYHD� ORF� XQ� HYHQLPHQW�6vQW����GH�SODQXUL�GH�GDWH�GLVSRQLELOH��ILHFDUH�FRQ  LQHSDWUX� LQWHUYDOH�� 3ODQXULOH� GH� GDWH� VvQW� IRORVLWH� SHQWUXVXSULPDUH� vQFKLGHUL�GHVFKLGHUL�� JUXSH� GH� YDFDQ  ��SODQLILFDUH� DUPDUH�GH]DUPDUH� úL� SHQWUX� SODQLILFDUHLHúLUL� �YH]L� SDUDJUDIXO� ������ �2S  LXQL� SHQWUX� ,HúLULOH3URJUDPDELOH���� 3HQWUX� D� GH]DFWLYD� XQ� SODQ� GH� GDWH�SURJUDPD L� WRDWH� ]LOHOH� GLQ� V�SW�PvQ� úL� WRDWH� JUXSHOHGH�YDFDQ ��FX�
1X
�127��� 3ODQXULOH� GH� GDWH� ��� úL� ��� DX� GHVWLQD LHVSHFLDO���VvQW�IRORVLWH�SHQWUX�PRGXOXO�GH�FRQWURO�DFFHVFX�FDUWHO� 3&�����
3URJUDPDUHD�,QWHUYDOHORU1U�� GH� 5HI�� �� >������;;<<@� XQGH� ;; � QXP �UXOSODQXOXL�GH�GDWH� ��� ����� úL�<< �QXP�UXO� LQWHUYDOXOXL��������)LHFDUH� SODQ� GH� GDWH� FRQ  LQH� SDWUX� LQWHUYDOH�� )LFDUHLQWHUYDO�FRQ LQH�RUH�úL�]LOH�vQ�FDUH�UHVSHFWLYXO�SODQ�HVWHDFWLY�� ,QWHUYDOHOH� PDL� FRQ  LQ� úL� JUXSH� GH� YDFDQ  �SUHFXP�úL�RS LXQL�SHQWUX�DUPDUHD�GH]DUPDUH�DXWRPDW ��8UP�WRDUHOH�FvPSXUL�SURW�IL�SURJUDPDWH�SHQWUX� ILHFDUHLQWHUYDO�2U� 6WDUW3URJUDPD L� RUD� GLQ� ]L� OD� FDUH� DFHVW� LQWHUYDO� YD� vQFHSH�22�00��� 2UD� LQL LDO� HVWH� ����� �PLH]XO� QRS  LL��9DORULOH� YDOLGH� VvQW� GH� OD� ����� OD� ������ GDF � VHSURJUDPHD]� ����� LQWHUYDOXO� YD� IL� I�U� RU� GH� VWDUW�'DF� vQWU�XQ�SODQ�H[LVW� GRX� LQWHUYDOH�FX�DFHHDúL�RU�GH� VWDUW� DWXQFL� FHQWUDOD� YD� XUP�UL� LQWHUYDOXO� FHO� PDLOXQJ�
2U� 2SULUH3URJUDPD L�RUD�GLQ�]L�OD�FDUH�LQWHUYDOXO�UHVSHFWLY�VH�YDVIvUúL� �22�00��� 9DORDUHD� LQL  LDO� HVWH� ����� �PLH]XOQRS LL���9DORULOH�YDOLGH�VvQW�GH�OD������OD�������'DF � VHSURJUDPHD]� ����� DWXQFL� LQWHUYDOXO� UHVSHFWLY� QX� YDDYHD�RU� GH�VIvUúLW�

6HOHFWDUH�2S LXQL8UP�WRDUHOH� RS LXQL� VvQW� GLVSRQLELOH� SHQWUX� ILHFDUHLQWHUYDO�� 6HOHFWD L� 
'D
� VDX� 
1X
� SHQWUX� ILHFDUH� GLQWUHRS LXQL� DS�VvQG� WDVWD� >
@�� 9DORDUHD� LQL  LDO� SHQWUXILHFDUH�RS LXQH�HVWH�1X���GH]DFWLYDW��x 'XPLQLF� �� 6vPE�W� �� VHOHFWD L� vQ� FDUH� GLQWUH]LOHOH�V�SW�PvQLL�LQWHUYDOXO�YD�IL�DFWLY�x 6�UE�WRUL� ��� �� 6HOHFWD L� JUXSHOH� GH� YDFDQ �� SHFDUH� V� OH� XUPH]H� LQWHUYDOXO� UHVSHFWLY�� 9H]LSDUDJUDIXO� ������ �*UXSH� GH� 9DFDQ  ��� SHQWUXSURJUDPDUH�JUXSHORU�GH�YDFDQ  ��x $XWR$UPDUH �� 6HOHFWD L� GDF� LQWHUYDOXO� YD� ILIRORVLW� SHQWUX� DUPDUHD� DXWRPDW � D� SDUWL LLORUVHOHFWDWH� vQ� SODQXO� SHQWUX� DUPDUH�GH]DUPDUH��9H]LSDUDJUDIXO� ������ �3ODQXUL� $UPDUH�'H]DUPDUH�SHQWUX�SURJUDPDUHD�DXWRDUP�ULL�x $XWR'H]DUPDUH �� 6HOHFWD L� GDF� LQWHUYDOXO� YD� ILIRORVLW� SHQWUX� GH]DUPDUHD� DXWRPDW � D� SDUWL LLORUVHOHFWDWH� vQ� SODQXO� SHQWUX� DUPDUH�GH]DUPDUH��9H]LSDUDJUDIXO� ������ �3ODQXUL� $UPDUH�'H]DUPDUH�SHQWUX�SURJUDPDUHD�DXWRGH]DUP�ULL�127�� 1X�DFWLYD L�DXWRDUPDUHD�úL�DXWRGH]DUPDUHD�vQDFHODúL� LQWHUYDO�� 3HQWUX� FD� DFHDVW� IDFLOLWDWH� V�IXQF LRQH]H� WUHEXLH� V� ILH� SURJUDPDWH� vQ� LQWHUYDOHGLIHULWH�
$FWLYDUHD�,HúLULORU�SHQWUX�0DL�3X LQ�GH�8Q�0LQXW&vQG� SURJUDPD L� R� LHúLUH� V� VH� DFWLYH]H� SHQWUX� PDLSX LQ�GH�XQ�PLQXW��SURJUDPD  L� LPSXOVXO�GH�LHúLUH�vQWUH��� úL� ��� GH� VHFXQGH�� ,HúLUHD� YD� U �PvQH� DFWLY� GRDUSHQWUX�QXP�UXO�GH� VHFXQGH�SURJUDPDW��'DF � LPSXOVXOSHQWUX� LHúLUH� HVWH� SURJUDPDW� FD� ���� LHúLUHD� YD� U �PvQHDFWLY� SvQ� OD� WHUPLQDUHD� LQWHUYDOXOXL� �YH]L� SDUDJUDIXO������ �2S LXQL� SHQWUX� ,HúLULOH� 3URJUDPDELOH� �� 3ODQ� GH'DWH��������
$FWLYDUHD�,HúLULORU�SHQWUX�0DL�0XOW�GH�2�=L'DF� XQ�SODQ�HVWH�QHFHVDU�V� VH�H[WLQG� SHVWH����GH�RUHHVWH�QHFHVDU� IRORVLUHD�D�GRX� LQWHUYDOH��3URJUDPD  L�RUDúL�]LXD�GH�VWDUW�SHQWUX�SULPXO�LQWHUYDO��LDU�RUD�GH�RSULUHSHQWUX�SULPXO�LQWHUYDO�WUHEXLH�SURJUDPDW � FD�������2UDGH� VWDUW� SHQWUX� DO� GRLOHD� LQWHUYDO� VH� SURJUDPHD] � FD������ úL� SURJUDPD  L� RUD� úL� ]LXD� GH� RSULUH� vQ� FHO� GH�DOGRLOHD�LQWHUYDO�
$FWLYDUHD�3ODQXULORU�vQ�=LOH�6SHFLILFH'DF� vQ�DSOLFD LD�GXPHDYRDVWU� HVWH�QHFHVDU�FD�XQ�SODQV� VH�DFWLYH]H�vQ�]LOH�GH�YDFDQ  ���3URJUDPD L�XQ�LQWHUYDOFX�RUHOH�GRULWH�GH�VWDUW�úL�RSULUH��VHOHFWD  L�SHQWUX�WRDWH]LOHOH� V�SW�PvQLL� 1X� GXS� FDUH� VHOHFWD L� 'D� SHQWUXJUXSXO�GH�YDFDQ ��GRULW��1RUPDO�DFHVW�LQWHUYDO�QX�VH�YDDFWLYD� QLFLRGDW� FX� H[FHS LD� ]LOHORU� SURJUDPDWH� vQJUXSXO�GH�YDFDQ ��VHOHFWDW�



��

�����*UXSH�GH�9DFDQ �1U��GH�5HI����>������@*UXSHOH�GH�YDFDQ �� SHUPLW�SURJUDPDUHD�DQXPLWRU� ]LOHvQ� FDUH� SODQXULOH� GH� GDWH� V� ILH� DFWLYDWH�� 6vQW� SDWUXJUXSH�GH�YDFDQ ��GLVSRQLELOH�3HQWUX�D�SURJUDPD�XQ�SODQ�GH� YDFDQ  �� VHOHFWD L� JUXSDGH�YDFDQ ��GRULW� ����������úL�SH�HFUDQ�YD�SXWHD�IL�FLWLWPHVDMXO� �,QWURGXFH L� 'DWD��� ,QWURGXFH L� OXQD�� ]LXD� úLDQXO� �� DQXO� vQ� FXUV� VDX� DQXO� XUP�WRU� �� vQ� IRUPDWXO//==$$�� 'XS� FH� GDWD� UHVSHFWLY� D� IRVW� LQWURGXV��WDVWDWXUD�YD�VXQD�úL�SRDWH�IL�LQWURGXV � GDWD�XUP�WRDUH�vQDFHODúL�IRUPDW��)RORVL  L�WDVWHOH�V�JHDW� SHQWUX�D�WUHFH�GDOD� R� GDW� OD� DOWD� vQ� OLVWD� GH� GDWH� SURJUDPDWH�� 3HQWUX� DúWHUJH� R� GDW� SURJUDPDW��� IRORVL L� WDVWHOH� V�JHDW� SvQ�FvQG� GDWD� UHVSHFWLY� HVWH� DILúDW� úL� DS�VD L� WDVWD� >
@SHQWUX� FD� DFHDVW� GDW� V� ILH� úWHDUV���'XS� FH�R� ]L� GHYDFDQ �� D� WUHFXW� DFHDVWD� HVWH� úWHDUV� GLQ� SODQXO� GHYDFDQ ��*UXSXULOH�GH�YDFDQ ���� ����SRW� IL�VOHFWDWH�SHQWUX�RULFHLQWHUYDO�GLQ�RULFH�SODQ�GH�GDWH�127�� 'DWD� úL�RUD�VLVWHP��� LQFOXVLY�DQXO�� WUHEXLH� V�ILH� SURJUDPDWH� vQDLQWH� GH� D� vQFHSH� SURJUDPDUHDSODQXOXL�GH�YDFDQ �������6XSULPDUH�'HVFKLGHUL�ÌQFKLGHUL1U��GH�5HI����>������@6XSULPDUHD�'HVFKLGHUL�ÌQFKLGHUL�YD�SUHYHQL�WUDQVPLVLDPHVDMHORU� GH� 'HVFKLV�ÌQFKLV� SHQWUX� SDUWL  LLOH� FDXUPHD]� XQ�SODQ�GH� GDWH��&vQG� XQ� SODQ� GH�6XSULPDUH'HVFKLGHUL�ÌQFKLGHUL� HVWH� DFWLY�� GHVFKLGHULOH� úLvQFKLGHULOH� SDUWL LLORU� VHOHFWDWH� YRU� IL� PHPRUDWH� vQPHPRULD� GH� HYHQLPHQWH�GDU�QX� YRU� IL� WUDQVPLVH� F �WUHGLVSHFHUDW�6vQW� ��� GH� SODQXUL� GH� VXSULPDUH� GHVFKLGHUL�vQFKLGHULGLVSRQLELOH��)LHFDUH�HVWH�FDSDELO�V � VXSULPH�PHVDMXO�GHGHVFKLGHUH�VDX�GH�vQFKLGHUH�GDU�QX�DPvQGRX ���3HQWUX�DVXSULPD� DWvW� GHVFKLGHUHD� FvW� úL� vQFKLGHUHD� WUHEXLHSURJUDPDWH�GRX� SODQXUL�GH�VXSULPDUH�VHSDUDWH�8UP�WRDUHOH�RS LXQL�WUHEXLH�SURJUDPDWH�SHQWUX�ILHFDUHSODQ�GH�6XSULPDUH�'HVFKLGHUH�ÌQFKLGHUH�
6HOHFWDUH�6XSULPDUH�'HVFKLGHUH�ÌQFKLGHUH'DF� SODQXO�GH�VXSULPDUH�HVWH�IRORVLW�SHQWUX�D�VXSULPDGHVFKLGHULOH�� DWXQFL� DFHDVW� RS LXQH� WUHEXLH� V� ILH�'D�'DF� HVWH� SHQWUX� VXSULPDUHD� vQFKLGHULORU� SURJUDPD  LDFHDVW� RS LXQH�FD�1X�
3ODQXO�GH�'DWH,QWURGXFH L� XQ� QXP�U� GH� �� GLJL L� FDUH� UHSUH]LQW�QXP�UXO� SODQXOXL� GH� GDWH� FDUH� HVWH� IRORVLW� SHQWUXVXSULPDUHD�GHVFKLGHULORU�VDX�D�vQFKLGHULORU�
6HOHFWDUH�3DUWL LL6HOHFWD L�SDUWL LLOH�SHQWUX�FDUH�WUHEXLH�V� DLE� ORF

VXSULPDUHD�PHVDMHORU�GH�GHVFKLV�VD�vQFKLV�127�� ,QGLIHUHQW�GH�VXSULPDUHD�PHVDMHORU�GH�GHVFKLV�OD� GH]DUPDUHD� XQHL� SDUWL LL� FX� DODUPH� vQ� PHPRULH�PHVDMXO� GH� GHVFKLV� VDX� GHVFKLV� GXS� DODUP� YD� ILWUDQVPLV������3ODQXUL�GH�$UPDUH�'H]DUPDUH1U��GH�5HI����>������@3ODQXULOH� GH$UPDUH�'H]DUPDUH� VvQW� IRORVLWH� SHQWUXDXWRDUPDUHD� úL� DXWRGH]DUPDUH� SDUWL  LLORU� VHOHFWDWH� vQFRQFRUGDQ �� FX� SODQXO� GH� GDWH� VHOHFWDW�� 3RW� ILSURJUDPDWH�SvQ� OD����GH�SODQXUL�GH�DUPDUH�GH]DUPDUH�8UP�WRDUHOH�RS LXQL�WUHEXLH�SURJUDPDWH�SHQWUX�ILHFDUHSODQ�GH�DUPDUH�GH]DUPDUH�
3ODQXO�GH�'DWH,QWURGXFH L� XQ� QXPDU� GH� GRL� GLJL  L�� FDUH� UHSUH]LQW�SODQXO�GH�GDWH�FRQIRUP�F�UXLD�VH�IDFH�DXWRDUPDUHD�VDXDXWRGH]DUPDUH��9DORULOH�YDOLGH�VvQW�GH�OD����OD�����1XIRORVL L�SODQXULOH����úL����
6HOHFWDUHD�3DUWL LLORU6HOHFWD L�SDUWL LLOH�SHQWUX�FDUH�YD�DYHD�ORF�DXWRDUPDUHDVDX�DXWRGH]DUPDUHD�3URJUDPDUHD� LQWHUYDOHORU� GLQ� SODQXULOH� GH� GDWH� SHQWUXDXWRDUPDUH�VDX�DXWRGH]DUPDUH��� 3URJUDPD L� RUD� OD� FDUH� GRUL L� V� VH� IDF�DXWRDUPDUHD� VDX� DXWRGH]DUPDUHD� FD� RU � GH� VWDUW� DLQWHUYDOXOXL��3URJUDPD  L�RUD� GH�RSULUH� OD�XQ�PLQXWGXS� RUD�GH�VWDUW��� 6HOHFWD L� ]LOHOH� VDX�úL� JUXSHOH� GH� YDFDQ  �� SHQWUXFDUH�GRUL L�FD�LQWHUYDOXO�V� ILH�DFWLY��� $FWLYD L� RS LXQHD� GH� DXWRDUPDUH� VDXDXWRGH]DUPDUH�� vQ� IXQF  LH� GH� FDUH� GRUL L� V� ILHH[HFXWDW��127�� )LHFDUH� LQWHUYDO� SRDWH� IL� IRORVLW� SHQWUXDXWRDUPDUH�VDX�SHQWUX�DXWRGH]DUPDUH��GDU�QX�SRDWH�ILIRORVLW�SHQWUX�DPEHOH�RSHUD LL�3HQWUX� FD� SODQXULOH� GH� DUPDUH�GH]DUPDUH� V �IXQF LRQH]H��XUP�WRDUHOH�RS LXQL�WUHEXLH�V� ILH�DFWLYDWH�x 2S LXQHD�GH�SDUWL LH��$XWR$UPDUH�'H]DUPDUH�x 2S LXQHD�SHQWUX�IXQF LL�XWLOL]DWRU��$XWR$UPDUH��x 2S LXQLOH� SHQWUX� IXQF  LL� XWLOL]DWRU� �$UPDUH3ODQLILFDW���úL��'H]DUPDUH�3ODQLILFDW�������3ODQLILFDUH�7HVW�$06��������77HVWXO� SHQWUX� GHWHFWRULL� GH� IXP� $0/� SRDWH� ILSODQLILFDW��� ,QWURGXFH L�QXP�UXO�GH�UHIHULQ ��>������@�úL�>
@�� ,QWURGXFH L�QXP�UXO�SODQXOXL�GH�WHVW�GH�SURJUDPDW��� ,QWURGXFH L� QXP�UXO� SODQXOXL� GH� GDWH� SHQWUX� FDUHSURJUDPD L�SODQXO�GH�WHVW��� 6HOHFWD L�SDUWL LLOH�SHQWUX�FDUH�SODQXO�HVWH�DFWLY�
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6HF LXQHD���� &RPXQLFD LL�/,1.6
�����/,1.6�������&RPXQLFD  LL�&HOXODUH�&vQG� IRORVL L� FRPXQLFDWRUXO� FHOXODU� /,1.6� ����� FDFRPXQLFDWRU� SULQFLSDO� VDX� GH� UH]HUY ��� XUP�WRDUHOHVHF LXQL�WUHEXLH�SURJUDPDWH��3HQWUX� LQVWUXF  LXQL�GHVSUHSURJUDPDUHD�QXPHUHORU�GH�WHOHIRQ�YH]L�SDUDJUDIXO�������1XPHUH�GH�7HOHIRQ��
1XPHUH�GH�7HOHIRQ�/,1.6��������������1U��GH�5HI����>������;;@�XQGH�;; ���������QXP �UXOGH�WHOHIRQ�GH�OD���OD���7UHL�QXPHUH�GH�WHOHIRQ�SHQWUX�/,1.6�YRU�IL�IRORVLWH�vQFD]XO� vQ� FDUH� FRPXQLFDUHD� SH� OLQLD� WHOHIRQLF � WHUHVWU�HúXHD]��� 1XP�UXO� GH� WHOHIRQ� /,1.6� �� HVWH� UH]HUY �SHQWUX�SULPXO�QXP�U�GH�WHOHIRQ��/,1.6���HVWH�UH]HUY �SHQWUX� DO� GRLOHD� LDU� /,1.6� �� HVWH� UH]HUY � SHQWUX� DOWUHLOHD�QXP�U�GH�WHOHIRQ�127�� &�XWDUHD�GH�WRQ�WUHEXLH�LQWURGXV� vQ�QXPHUHOHWHOHIRQLFH� GH� OD� OLQLD� WHUHVWU��� 3HQWUX� GHWDOLL� YH]LSDUDJUDIXO��������1XPHUH�GH�7HOHIRQ�
1XP�U�'/6�����1U��GH�5HI����>��������@$FHVW�QXP�U�HVWH�IRORVLW�GDF� VH�H[HFXW� SURFHGXUD�GHGRZQORDGLQJ�SULQ� LQWHUPHGLXO�PRGXOXOXL�/,1.6�����,QWURGXFH L� QXP�UXO� GH� WHOHIRQ� DO� FDOFXODWRUXOXL� vQFD]XO�vQ�FDUH�XQD�GLQ�IDFLOLW� LOH��8WLOL]DWRU�$SHOHD]����'/6�3HULRGLF�VDX��'/6�$SHO�ÌQDSRL��D�IRVW�DFWLYDW ��
2S LXQL�SHQWUX�/,1.6����1U��GH�5HI����>��������@x /,1.6�����$FWLYDW�'H]DFWLYDW ��$FHDVW� RS LXQHWUHEXLH�V� ILH�DFWLYDW� GDF� VH�IRORVHúWH�PRGXOXO�GHFRPXQLFDUH�/,1.6�������,QL  LDO 1X�127�� 'XS� FH�PRGXOXO�/,1.6�D�IRVW�VHOHFWDW��LHúLUHD3*0�SULQFLSDO� YD�WUHFH�vQ�PRG�GH�RSHUDUH�/,1.6�úLQX�SRDWH�IL�UHSURJUDPDW��x /,1.6� 7UDQVPLVLH� 7HVW �� 'DF� DFHDVW� RS LXQHHVWH�DFWLYDW� FHQWUDOD�YD� WULPLWH�SHULRGLF�XQ�PHVDMGH� WHVW� SHQWUX� PRGXOXO� /,1.6� F �WUH� GLVSHFHUDW��,QL LDO 1X�
/,1.6�&LFOX�7UDQVPLVLH1U��GH�5HI����>��������@,QWURGXFH L� QXP�UXO� GH� ]LOH� GLQWUH� GRX� WUDQVPLVLL� GHWHVW� /,1.6�� 9DORULOH� YDOLGH� VvQW� vQWUH� ���� úL� ����9DORDUHD�LQL LDO� HVWH�GH�����

/,1.6�2U� 7UDQVPLVLH�7HVW1U��GH�5HI����>��������@,QWURGXFH L�RUD� GLQ� ]L� OD�FDUH� WHVWXO� WUDQVPLVLH�/,1.6YD� IL� H[HFXWDW��2UD� VH� LQWURGXFH� vQ� IRUPDWXO� GH���� GHRUH� �22�00��� 9DORDUHD� LQL  LDO� HVWH� ����� �PLH]XOQRS LL�������/,1.6�;;;��&RPXQLFDWRU�5DGLR�GH0DUH�'LVWDQ ��1U��GH�5HI����>������@8UP�WRDUHOH�VHF LXQL�WUHEXLH�SURJUDPDWH�GRDU�vQ�FD]XOvQ�FDUH�VH�IRORVHúWH�XQXO�GLQ�PRGXOHOH�3&����������x /,1.6�;;;� $FWLYDW�'H]DFWLYDW �� $FHDVW�RS LXQH� WUHEXLH� DFWLYDW� GDF� IRORVL L� PRGXOXO/,1.6�������,QL  LDO 1X�127�� 3HQWUX� D� SXWHD� IRORVL� PRGXOXO� /,1.6����WUHEXLH� FD� RS LXQHD� �&RPXQLFD LL� $FWLYH�� V� ILHDFWLYDW� �YH]L� SDUDJUDIXO� ������ �2S LXQL� SHQWUX&RPXQLFDWRU���x $ODUPH�5HVWDELOLUL �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� PRGXOXO� /,1.6����� YD� UDSRUWFRGXULOH� SHQWUX� DODUPH� úL� UHVWDELOLUL�� �YH]LSDUDJUDIXO� ������ �'LUHF  LL� GH� &RPXQLFDUH� SHQWUXPDL�PXOWH�LQIRUPD  LL����,QL LDO 1X�x 'HVFKLV�ÌQFKLV �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� PRGXOXO� /,1.6����� YD� UDSRUWFRGXULOH� SHQWUX� GHVFKLGHUL� úL� vQFKLGHUL�� �YH]LSDUDJUDIXO� ������ �'LUHF  LL� GH� &RPXQLFDUH� SHQWUXPDL�PXOWH�LQIRUPD  LL����,QL LDO 1X�x 7RDWH� &HOHODOWH �� 'DF� DFHDVW� RS LXQH� HVWHDFWLYDW� DWXQFL�� PRGXOXO� /,1.6����� YD� UDSRUWWRDWH�FRGXULOH� OD�GLVSHFHUDW�� �YH]L�SDUDJUDIXO�������'LUHF LL� GH� &RPXQLFDUH� SHQWUX� PDL� PXOWHLQIRUPD LL����,QL LDO 1X�127�� 3HQWUX�D�GH]DFWLYD�FRPXQLFDWRUXO� WHOHIRQLF� úLSHQWUX� D� WUDQVPLWH� HYHQLPHQWHOH� QXPDL� SH� PRGXOXO/,1.6������ GH]DFWLYD L� GLUHF LLOH� GH� FRPXQLFDUHSHQWUX�WRDWH�FHOH���QXPHUH�GH�WHOHIRQ�



��

6HF LXQHD���� 'LDJQRVWLF�úL�'HIHF LXQL
�����'LDJQRVWLF�*HQHUDO1U��GH�5HI����>��@)XQF LD� GH� GLDJQRVWLF� HVWH� FRQFHSXW � V� Y� DMXWH� ODGHWHFWDUHD�GHIHF LXQLORU�GH�OD�PRGXOHOH�LQVWDODWH�'DF� vQ� VLVWHP� QX� H[LVW� QLFL� R� SUREOHP� SH� DILúDMXOWDVWDWXULL� YD� SXWHD� IL� FLWLW� PHVDMXO� �3&��;�� (URUL,QH[LVWHQWH��'DF� HVWH� GHWHFWDW� R� GHIHF LXQH�� DWXQFL� YD� IL� DILúDWPHVDMXO��(URDUH����0RGXO���$FHVW�PHVDM�YD�IL�vQVR  LW�GHXQXO� GLQ� FDUDFWHUHOH� �(��� �7�� VDX� �/9��XUPDWH� GH� XQQXP�U�� 1XP�UXO� UHSUH]LQW� PRGXOXO� OD� FDUH� D� IRVWGHWHFWDW� GHIHF LXQHD��YH]L�OLVWD�SUH]HQWDW� PDL�MRV��LDUOLWHUHOH�UHSUH]LQW� WLSXO�GHIHF LXQLL�GXS� FXP�XUPHD]��x (�  � HURDUH� FRPXQLFDUH� �� FHQWUDOD� QX� SRDWHFRPXQLFD�FX�PRGXOXO�UHVSHFWLY�x 7� �WDPSHU���=RQD�7DPSHU�GH�OD�PRGXOXO�UHVSHFWLYD�IRVW�DFWLYDW��x /9� �WHQVLXQH�VF�]XW� ��0RGXOXO�HVWH�DOLPHQWDW�FXR�WHQVLXQH�SUHD�PLF��ÌQ� FRQWLQXDUH� HVWH� SUH]HQWDW � OLVWD� QXPHUHORU� LQGLFDWHGH�FHQWUDO� SHQWUX�ILHFDUH�PRGXO�GLQ�VLVWHP�,QGLFD LH�� 0RGXO����� 1HIRORVLWH���� /&'��;;���������� 3&��������� 3&��;;������������� 3&���������������� 3&�������������� 1HIRORVLW�� (VFRUW��������� 3&�������������� 3&��������� 3&�����������
�����5HYHQLUHD�OD�3URJUDPDUHD�)DEULFDQWXOXL$FHVWH� RS LXQL� VvQW� GLVSRQLELOH� GRDU� vQ� SULPXO� PLQXWGXS� DOLPHQWDUHD� VLVWHPXOXL�� 3HQWUX� D� DYHD� DFFHV� ODDFHVWH� RS LXQL� GHFRQHFWD L� úL� UHFRQHFWD L� WHQVLXQHD� GHDOLPHQWDUH� úL� EDWHULD�� $SRL� LQWURGXFH  L� >
@>�@>&RGXO,QVWDODWRUXOXL@�� XUPDW� GH� QXP�UXO� GH� UHIHULQ �� >����@SHQWUX� D� DGXFH� FHQWUDOD� OD� SURJUDPDUHD� LQL  LDO� úL>����@� SHQWUX� D� DGXFH� PRGXOXO� (VFRUW����� ODSURJUDPDUHD�LQL LDO� �GDF� HVWH�LQVWDODW��
3URJUDPDUHD�,QL LDO� �6RIWZDUH�1U��GH�5HI����>����@'XS� FH� D IRVW� VHOHFWDW� DFHDVW� RS LXQH� OD� WDVWDWXU�SRDWH�IL�FLWLW�PHVDMXO��&RQILUPDUH�$SDV � >
@���$S�VD L>
@�SHQWUX�D�FRQILUPD�RSHUD  LD��3HQWUX�D�DQXOD�RSHUD  LDDS�VD L�>�@�'XS� FH�D IRVW�DS�VDW� WDVWD�>
@��SH�WDVWDWXW� YD�IL�DILúDWPHVDMXO� �2SUL L� &HQWUDOD� úL� 5HSRUQL  L��� 'HFRQHFWD L

WHQVLXQHD� GH� DOLPHQWDUH� úL� EDWHULD��9D� IL� úWHDUV � WRDW�SURJUDPDUHD�VLVWHPXOXL�úL�VH�YD�UHYHQL�OD�SURJUDPDUHDLQL LDO� �GH� IDEULF���� 7RDWH� PRGXOHOH� YRU� WUHEXLUHvQURODWH�'DF� VvQW� IRORVLWH� GLVSR]LWLYH� $0/� FRGXO� FKHLH� YDUHYHQL�OD�>��@�GXS� UHVHWDUHD�VRIWZDUH�D�FHQWUDOHL�
3URJUDPDUHD� ,QL LDO� (VFRUW����� �GDF� HVWHLQVWDODW�1U��GH�5HI����>����@'XS� FH� D IRVW� VHOHFWDW� DFHDVW� RS LXQH� OD� WDVWDWXU�SRDWH�IL�FLWLW�PHVDMXO��&RQILUPDUH�$SDV � >
@���$S�VD L>
@�SHQWUX�D�FRQILUPD�RSHUD  LD��3HQWUX�D�DQXOD�RSHUD  LDDS�VD L�>�@�'XS� FH�D IRVW�DS�VDW� WDVWD�>
@��SH�WDVWDWXW� YD�IL�DILúDWPHVDMXO� �5HVHWDUH�0RGXO� ������� 'XS � FH� UHVHWDUHD� DIRVW� HIHFWXDW� SH� WDVWDWXU� YD� IL� DILúDW� PHVDMXO� �����,QL LDO� HVWH� &RPSOHW���� 0RGXOXO� (VFRUW����� D� IRVWUHVHWDW�OD�SURJUDPDUHD�GH�IDEULF ��
�����5HVHWDUHD�+DUGZDUH'DF� FRGXO� LQVWDODWRUXOXL� D� IRVW� SLHUGXW�� VLQJXUDSRVLELOLWDWH� GH� D� UHSURJUDPD� FHQWUDOD� HVWH� SULQHIHFWXDUHD�XQHL�UHVHW�UL�KDUGZDUH�127�� 'DF�� RS LXQHD� �%ORFDUH� ,QVWDODWRU�� D� IRVWDFWLYDW���QX H[LVW��QLFL�R�SRVLELOLWDWH�GH�D�UHSURJUDPDFHQWUDOD� GHFvW� SULQ� LQWURGXFHUHD� FRGXOXL� LQVWDODWRUFRUHFW�� &HQWUDOHOH� FDUH� VH� vQWRUF� OD� IDEULFDQW� FXDFHDVW�� RS LXQH� DFWLYDW� úL� I�U� QLFL� R� DOW�� SUREOHP�YRU�LPSOLFD�FRVWXUL�VXSOLPHQWDUH�127��� ùWHUJH L� WRDWH� ]RQHOH� $0/� GLQ� VLVWHP� vQDLQWHGH�D�H[HFXWD�UHVHWDUHD�KDUGZDUH�
3HQWUX� D� H[HFXWD� R� UHVHWDUH� KDUGZDUH� SDUFXUJH  LXUP�WRULL�SDúL��� 'HFRQHFWD L�WHQVLXQHD�GH�DOLPHQWDUH�úL�EDWHULD�GH�ODFHQWUDO���SHQWUX�D�RSUL�FHQWUDOD��� &RQHFWD L�XQ�úWUDS�vQWUH�WHUPLQDOHOH�=��úL�3*0��GHSH� SODFD� GH� ED]���1LPLF� DOWFHYD�QX� WUHEXLH� V� ILHFRQHFWDW�OD�FHOH�GRX� WHUPLQDOH��� 5HDOLPHQWD L� VLVWHPXO� úL� DúWHSWD  L� WLPS� GH� ��� GHVHFXQGH��� 'HFRQHFWD L�GLQ�QRX�FHQWUDOD��� 'HFRQHFWD L� úWUDSXO�GLQWUH� WHUPLQDOH�=�� úL�3*0��5HIDFH L�OHJ�WXULOH�OD�DFHVWH�GRX� WHUPLQDOH��� 5HDOLPHQWD L�VLVWHPXO�'XS� H[HFXWDUHD� DFHVWRU� SDúL� VLVWHPXO� D� UHYHQLW� ODSURJUDPDUHD�GH�IDEULF��
�����9L]XDOL]DUH�'HIHF  LXQL&HQWUDOD� YD� PRQLWRUL]D� FRQWLQXX� VLVWHPXO� SHQWUXGHWHFWDUHD�HYHQWXDOHORU�GHIHF  LXQL�FDUH�SRW�DS�UHD�



��

'DF� vQ�VLVWHP�D�IRVW�GHWHFWDW� R�GHIHF LXQH�DFHDVWD�YDIL�LQGLFDW� SULQ�IDSWXO�F� WDVWDWXUD�YD� vQFHSH�V� VXQH�RGDW� OD����VHFXQGH�úL�/('�XO�GHIHF  LXQH�GH�SH�WDVWDWXU�VH�YD�DSULQGH��6XQHWXO�GH�OD�WDVWDWXU � SRDWH�IL�RSULW�SULQDS�VDUHD�WDVWHL�>�@��/('�XO�GHIHF  LXQH�YD�U�PvQH�DSULQVSvQ� FvQG�GHIHF LXQHD�HVWH�UHPHGLDW��3HQWUX�D�YL]XDOL]D�GHIHF  LXQLOH�GLQ�VLVWHP�DS�VD L�>
@�úLDSRL�>�@��3H�HFUDQXO�WDVWDWXULL�YRU�IL�DILúDWH�GHIHF  LXQLOHGLQ�VLVWHP��7RDWH�GHIHF  LXQLOH�FDUH�SRW�DS�UHD�vQ�VLVWHPúL�VvQW�GHWHFWDELOH�VvQW�GHVFULVH�vQ�WDEHOXO�XUP �WRU�
$ILúDUH 'HVFULHUH�'HIHF LXQH%DW��'HVF� %DWHULD�FRQHFWDW� OD�FHQWUDO� HVWH�GHVF�UFDW��&�GHUH�&$ $� DS�UXW� R� F�GHUH� GH� WHQVLXQH� DOWHUQDWLY��7DVWDWXUD�YD�IL�VLOHQ LRDV��'HIHF LXQH7/0 $�DS�UXW�R�GHIHF LXQH�OD�OLQLD�WHOHIRQLF�
'HI��7/0�/�� $�DS�UXW�R�GHIHF LXOH�OD�OLQLD�WHOHIRQLF� QU����GRDU�FvQG�HVWH�IRORVLW�PRGXOXO�3&�����'HI��7/0�/�� $�DS�UXW�R�GHIHF LXQH�OD�OLQLD�WHOHIRQLF� QU����GRDU�FvQG�HVWH�IRORVLW��PRGXOXO�3&�����'HI��(/& &HQWUDOD� QX� PDL� SRDWH� FRPXQLFD� FXGLVSHFHUDWXO�� 6WDUHD� GH� GHIHF LXQH� HVWHJHQHUDW� GXS� QXPDUXO� GH� vQFHUF�ULSURJUDPDW�� 'DF� PDL� WvU]LX� DUH� ORF� RFRPXQLFDUH�UHXúLW� GHIHF LXQHD�HVWH�úWHDUV��'HI��6LUHQ� &LUFXLWXO� GH� VLUHQ� HVWH� vQWUHUXSW� �3&����VDX�3&�����'HI��)RF 2�EXFO� GH�IRF�HVWH�vQWUHUXSW���'DF� FHQWUDODQX� PDL� SRDWH� FRPXQLFD� FX� H[WHQVLLOH� GH]RQH�� LHúLULOH�)RF�6SDUJHUH�YRU� IL�DFWLYDWH�RGDW� OD����VHFXQGH�SvQ� FvQG�HVWH�DS�VDW� RWDVW� VDX� FRPXQLFDUHD� FX� PRGXOHOH� HVWHUHVWDELOLW��)XP���)LUH =RQD� GH� IRF� GH� OD� PRGXOXO� 3&����� HVWHvQWUHUXSW��� 7DVWDWXUD� YD� DILúD� DFHDVW�GHIHF LXQH�SvQ� FvQG�HVWH�UHPHGLDW��3�PvQWDUH,QFRUHFW� &RQHF[LXQHD� GH� S�PvQWDUH� �(*1'�� HVWHvQWUHUXSW� VDX� FRQHFWDW� OD� XQ� SRWHQ LDOGLIHULW�GHFvW�FHO�DO�S�PvQW�ULL�,QXQGD LH =RQD� GH� LQXQGD LH� GH� OD� PRGXOXO� 3&����HVWH� vQWUHUXSW��� 7DVWDWXUD� YD� DILúD� DFHDVW�GHIHF LXQH�SvQ� FvQG�HVWH�UHPHGLDW��'HUHJODUH&HDV $FHDVW� GHIHF LXQH� HVWH� UHPHGLDW� vQPRPHQWXO�IL[�ULL�RUHL�úL�GDWHL�VLVWHP�(URDUH� &RP�0RGXO &HQWUDOD� QX� SRDWH� FRPXQLFD� FX� XQ PRGXOGLQ� VLVWHP�� 9HULILFD L� GDF� PRGXOXO� HVWHFRQHFWDW�FRUHVSXQ]�WRU��GXS� FDUH�H[HFXWD LR� UHVHWDUH� VLVWHP�� 1XPDL� SHUVRQDOXO� GHVHUYLFH�SRDWH�IDFH�DFHVW�OXFUX�7HQVLXQH6F�]XW� %XV� 0RGXOHOH� VvQW� DOLPHQWDWH� GH� SD� PDJLVWUDO�FX� WHQVLXQH� SUHD� PLF��� 9HULILFD L� GDF�PDJLVWUDOD� GH� FRPXQLFDUH� HVWH� FRQHFWDW�FRUHFW� VDX� UHHQHUJL]D L� PDJLVWUDOD� GHFRPXQLFDUH��'RDU�SHUVRQDOXO�FDOLILFDW�SRDWHIDFH�DFHVW�OXFUX�%DW�� 'HVF����� %DWHULD� FRQHFWDW� OD� XQXO� GLQ� PRGXOHOH3&����� HVWH� GHVF�UFDW��� �QXP�UXOPRGXOXOXL�HVWH� LQGLFDW� vQ�FRGXO�GH�UDSRUW�úLvQ�PHPRULD�GH�HYHQLPHQWH��'HI��&$����� /D� XQXO� GLQ� PRGXOHOH� 3&����� D� F�VXWWHQVLXQH�DOWHUQDWLY��'HI�� $8;���� 6XUVD�DX[LOLDU� GH�OD�XQ�PRGXO�3&�����HVWHVXSUDvQF�UFDW��

�����$YHUWL]DUH�(URDUH�6LVWHP'DF� RS LXQHD� 6LUHQ� (URDUH� 6LVWHP HVWH� DFWLYDW��FvQG� FHQWUDOD� GHWHFWHD]� 7DPSHU� =RQ��� (URDUH� =RQ�VDX� 7DPSHU� 0RGXO�� WRDWH� LHúLULOH� GH� VLUHQ � YRU� ILDFWLYDWH�R�GDW� OD���VHFXQGH��,QL LDO�DFHDVW� RS LXQH�HVWHGH]DFWLYDW��
$ILúDUH 'HVFULHUH�'HIHF LXQH'HI��/,1.6 /D� R� XQLWDWH� /,1.6� D� DS�UXW� XQD� VDX� PDLPXOWH� GLQ� XUP�WRDUHOH� GHIHF LXQL�� &�GHWH&$��%DW��'HVF���&�GHUH�5H HD�VDX�7DPSHU�(URDUH�'/6 &HQWUDOD� QX� D� UHXúLW� V� ILQDOL]H]HFRPXQLFDUHD� FX� FDOFXODWRUXO� SHQWUXGRZQORDGLQJ�(URDUH'LVSR]LWLY 2�]RQ� UDGLR�QX�D�PDL�UDSRUWDW�OD�WUDQVPLVLDGH�VXSUDYHJKHUH��DS�VD L�>
@�SHQWUX�D�YHGHDQXP�UXO�]RQHL��%DW�� 'HVF�'LVSR]LWLY /D� R� ]RQ� UDGLR� D� IRVW� GHWHFWDW� EDWHULHGHVF�UFDW��� �DS�VD L� >
@� SHQWUX� D� YHGHDQXP�UXO�]RQHL��7DPSHU� OD'LVSR]LWLY /D�R�]RQ� UDGLR�D�IRVW�GHWHFWDW� FRQGL LD�GH7DPSHU��DS�VD L�>
@�SHQWUX�D�YHGHD�QXP�UXO]RQHL��(URDUH$XWRPDW 0RGXOXO�(VFRUW�����QX�SRDWH�FRPXQLFD� FXPRGXOXO� GH� FRQWURO� DXWRPDW� DO� LHúLULORU�'DF� vQ� VLVWHP� HVWH� SUH]HQW� R� GHIHF LXQH&$� DWXQFL� GHIHF LXQHD� (URDUH� $XWRPDW� QXHVWH�WUDQVPLV� F�WUH�GLVSHFHUDW�%DW�� 'HVF����� %DWHULD�FRQHFWDW� OD�XQ�PRGXO�3&�����HVWHGHVF�UFDW��&$�OD����� /D� XQXO� GLQ� PRGXOHOH� 3&����� D� F�]XWWHQVLXQHD�DOWHUQDWLY��%ORFDUH����� 8Q� PRGXO� ����� DUH� SUREOHPH� FXGLVSR]LWLYHOH� GH� EORFDUH�� $FHDVW� HURDUHDSDUH�vQ�FD]XO�vQ�FDUH�LHúLUHD�GH�DOLPHQWDUH�DGLVSR]LWLYHORU�GH�EORFDUH�HVWH�VXSUDvQF�UFDW�VDX�DUH�VLJXUDQ D�IX]LELO� vQWUHUXSW��$8;����� 6XUVD�DX[LOLDU� GH�SH�PRGXOXO�3&�����HVWHVXSUDvQF�UFDW��&LW������ 6XUVD� SHQWUX� DOLPHQWDUHD� FLWLWRDUHORU� GH� ODXQ�PRGXO� 3&����� HVWH� VXSUDvQF�UFDW��� VDXVLJXUDQ D� IX]LELO� D� FLWLWRUXOXL� HVWHvQWUHUXSW��6HQV�� )XP6F�]XW� 6HQVLELOLWDWHD� GHWHFWRULORU� GH� IXP�:/6���HVWH�VF�]XW��6HPQDO����� 2� WUDQVPLVLH� D� XQHL� ]RQH� UDGLR� QX� D� IRVWUHFHS LRQDW� GH�F�WUH�UHFHSWRUXO�3&�����5)� -DP'HWHFWDW 2� WUDQVPLVLH� D� XQXL� GLVSR]LWLY� UDGLR� QX� DIRVW�UHFHS LRQDW� GH�F�WUH�PRGXOXO�3&�����&$����� /D�XQXO�GLQ�PRGXOHOH�3&�����D�DYXW� ORF� RF�GHUH�D�WHQVLXQLL�DOWHUQDWLYH�%DW�� 'HVF����� %DWHULD� FRQHFWDW� OD� XQXO� GLQ� PRGXOHOH3&�����HVWH�GHVF�UFDW��6LUHQH�2SULWH 8Q� VHPQDO� GH� DODUP� OD� IRF� D� IRVW� RSULW�'HIHF LXQHD� HVWH� UHPHGLDW� OD� LQWURGXFHUHDXQXL�FRG�GH�DFFHV�7HVW�$FWLY 7HVWXO� GH� ,QVSHF LH� )RF� D� IRVW� LQL LDW�'HIHF LXQHD� YD� GLVS�UHD� GD� GH]DFWLYDUHDPRGXOXL�WHVW�3LQWHU� 2II�OLQH ,PSULPDQWD� FRQHFWDW� OD� PRGXOXO� 3&����HVWH�2II�/LQH�'HI������ $� IRVW� GHWHFWDW� R� GHIHF LXQH� OD� PRGXOXO3&�����



��

$QH[D�$��&RGXUL�GH�5DSRUW
,QVWUXF LXQL�GHVSUH�)RUPDWXO�&RQWDFW�,'ÌQ� FRQWLQXDUH� HVWH� SUH]HQWDW � OLVWD� FRGXULORU� GH� UDSRUWSHQWUX�IRUPDWXO�&RQWDFW�,'��3ULPXO�GLJLW�HVWH�WUDQVPLVDXWRPDW�LDU�DO�GRLOHD�GLJLW�HVWH�SURJUDPDW�

,QVWUXF LXQL�GHVSUH�)RUPDWXO�6,$ÌQ� FRQWLQXDUH� HVWH� SUH]HQWDW � OLVWD� FRGXULORU� GH� UDSRUWSHQWUX� IRUPDWXO�6,$��'DF� RS LXQHD�1U��&RQW� 6,$� �HVWH�DFWLYDW���FHQWUDOD�YD�WUDQVPLWH�QXP�UXO�GH�FRQW�DOVLVWHPXOXL�úL�QXP�UXO�SDUWL LHL�
1U�GH5HI�� &RG�GH�5DSRUW &RG�7UDQVPLV�&vQG���� 'LUHFW�&RPP� &RQWDFW,' 6,$�$XWR�5HS&RGHV�

>��������@ $ODUP� =RQ� R�]RQ� vQWU� vQ�DODUP� $�5>��������@ 5HVWDELOLUH�=RQ� FRQGL LD�GH�DODUP� D�IRVW�UHVWDELOLW� $�5>��������@ 'HI��7DPSHU�=RQ� R� ]RQ� HVWH� vQ� FRQGL LD� GH� GHIHF LXQH� VDXWDPSHU $�5
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