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9 VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
3URJUDPLUDQMH�,, ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��VWXGHQW�üH�RYODGDWL�VD�

REMHNWQR�RUMHQWLVDQLP�SURJUDPLUDQMHP��SRMPRP�NODVH��NODVLQLP�
LQWHUIHMVRP��PHWRGLPD�NODVH��SULMDWHOMVNLP�IXQNFLMDPD�L�NODVDPD��
]DMHGQLþNLP�SRGDFLPD�L�IXQNFLMDPD�]D�NODVX��SUHNORSOMHQLP�
RSHUDWRULPD�L�IXQNFLMDPD��QDVOMHÿLYDQMHP��YLUWXHOQLP�
PHKDQL]PRP��DSVWUDNWQLP�NODVDPD��ãDEORQLPD�L�REUDGRP�
L]X]HWDND

(OHNWURQLND ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
$QDOL]LUD� NROD� VD�9)%� L� &)%� RSHUDFLRQLP� SRMDþDYDþLPD� ,]YUãL�
IUHNYHQFLMVNX� DQDOL]X� SRMDþDYDþD�� DNWLYQLK� L� SDVLYQLK� ILOWHUD�
2GUHGL� XVORYH� RVFLORYDQMD� GDWRJ� NROD� L� QDÿH� XþHVWDQRVW�
RVFLORYDQMD� 'LPHQ]LRQLãH� NROR� ]D� DXWRPDWVNX� UHJXODFLMX�
DPSOLWXGH� RVFLORYDQMD� .RQVWUXLãH� RVFLODWRU� X� �� WDþNH� $QDOL]LUD�
VWDELOQRVW� NROD� VD� SRYUDWQRP� VSUHJRP� 3UHSR]QD� RVQRYQH�
NRQILJXUDFLMH�3//�D�L�RGUHGL�RVQRYQH�SDUDPHWUH�3//�D� 7HUPLþNL
DQDOL]LUD� NROD� VD� WUDQ]LVWRULPD� VQDJH� L� SDMDþDYDþLPD� VQDJH�
3URUDþXQD� RVQRYQH� SDUDPHWUH� OLQHDUQRJ� VWDELOL]DWRUD� �XOD]QH� L�
L]OD]QH� QDSRQH�� VWUXMQL� NDSDFLWHW�� 3UHSR]QD RVQRYQH
NRQILJXUDFLMH SUHNLGDþNLK L]YRUD QDSDMDQMD L QDÿH YH]X L]PHÿX
YUHPHQD SUHNLGDQMD L L]OD]QRJ QDSRQD�

'LJLWDOQH�WHOHNRPXQLNDFLMH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2SLãH� NRUDNH� X� SRVWXSNX� GLJLWDOL]DFLMH� DQDORJQRJ� VLJQDOD��
8SRUHGL�RVQRYQH�NDUDNWHULVWLNH�LPSXOVQR�NRGQH�PRGXODFLMH��GHOWD�
PRGXODFLMH�� DGDSWLYQH� GHOWD� L� GLIHUHQFLMDOQH� LPSXOVQR� NRGQH�
PRGXODFLMH�
2EMDVQL� SULQFLS� UHDOL]DFLMH� YUHPHQVNRJ� PXOWLSOHNVD� L� GHILQLãH�
SDUDPHWUH�(��L�7��PXOWLSOHNVQLK�VLVWHPD
'HILQLãH�1\TXLVW�RYH�NULWHULMXPH�]D�SUHQRV�GLJLWDOQLK�VLJQDOD�EH]�
LQWHUVLPEROVNH� LQWHUIHUHQFLMH� �,6,��� NDR� L� GD� RSLãH� UMHãHQMD� ]D�
VPDQMHQMH�QLYRD�,6,
$QDOLWLþNL�RFLMHQL�NYDOLWHW�SUHQRVD�GLJLWDOQLK�VLJQDOD�X�RVQRYQRP�
RSVHJX�VD�VWDQRYLãWD�YMHURYDWQRüH�JUHãNH SR�ELWX��%(5�
'HILQLãH�NDUDNWHULVWLNH�SRGHãHQRJ�ILOWUD�L�QDþLQH�QMHJRYH�
UHDOL]DFLMH

'LJLWDOQD�HOHNWURQLND ��������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
$QDOL]LUD� RVQRYQD� ORJLþND� NROD� X� 77/� L� (&/� WHKQRORJLML� �1,��
1,/,��,��,/,�ORJLþND�NROD���
$QDOL]LUD�NROD�X�&026�L�%L&026�WHKQRORJLML�
3UHGODåH�UMHãHQMD�ORJLþNLK�IXQNFLMD�X�QDYHGHQLP�WHKQRORJLMDPD�
7XPDþL� SUHGQRVWL� L� RJUDQLþHQMD ORJLþNLK� VNORSRYD� X� QDYHGHQLP
WHKQRORJLMDPD�
$QDOL]LUD� SULQFLS� UDGD� L� LOXVWUXMH� QDSRQH� X� NDUDNWHULVWLþQLP�
WDþNDPD�DVWDELOQLK�L�PRQRVWDELOQLK�PXOWLYLEUDWRUD�
'L]DMQLUD�L� LPSOHPHQWLUD�NRPELQDFLRQD�ORJLþND�NROD�NRULãüHQMHP�
SURJUDPDELOQLK�ORJLþNLK�NROD�
2SLVXMH� L� SURYMHUDYD� IXQNFLRQDOQRVW� GLJLWDOQLK� NROD� X� $%(/� L�
9+'/�SURJUDPVNLP�MH]LFLPD�
5D]OLNXMH�RVQRYQH�WLSRYH�$�'�L�'�$�NRQYHUWRUD�L�GHILQLãH�
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RVQRYQL�SULQFLS�UDGD�SRMHGLQLK�NRQYHUWRUD�
'LJLWDOQD�REUDGD�VLJQDOD ��������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��

,]UDþXQDYD� GLUHNWQX� L� LQYHU]QX�� )XULMHRYX� WUDQVIRUPDFLMX��
GLVNUHWQX� )XULMHRYX� WUDQVIRUPDFLMX� L� ]�WUDQVIRUPDFLMX� GLVNUHWQRJ�
VLJQDOD�
,VSLWXMH� OLQHDUQRVW�� YUHPHQVNX� LQYDULMDQWQRVW� L� VWDELOQRVW�
GLVNUHWQLK�VLVWHPD
3UHGORåL�QDþLQ�]D�UHDOL]DFLMX�GLVNUHWQRJ�VLVWHPD
5HDOL]XMH�GLVNUHWQL�VLVWHP�NRML�PLMHQMD�]DGDWL�DQDORJQL�VLVWHP�
$QDOL]LUD�XWLFDM�ãXPD�QD�L]OD]QL�VLJQDO�OLQHDUQRJ�YUHPHQVNL�
LQYDULMDQWQRJ�GLVNUHWQRJ�VLVWHPD

8NXSQR �������� �� ��

3R� ]DYUãHWNX� 9� VHPHVWDUD� RVQRYQLK� VWXGLMD� VWXGLMVNRJ� SURJUDPD� (OHNWURQLND��
WHOHNRPXQLNDFLMH�L�UDþXQDUL��VWXGHQW�üH�ELWL�VSRVREDQ�GD��

x 8SRWUHEOMDYD� VWHþHQD� ]QDQMD� L]� HOHNWURWHKQLNH�� PDWHPDWLNH� L� IL]LNH� ]D� UMHãDYDQMH� RGJRYDUDMXüLK�
SUREOHPD�L]�REODVWL�LQåHQMHULQJD�

x ,PSOHPHQWLUD�VWHþHQD�]QDQMD�L]�REODVWL�WHOHNRPXQLNDFLMD�
x ,PSOHPHQWLUD�VWHþHQD�]QDQMD�L]�REODVWL�DQDORJQLK�L�GLJLWDOQLK�HOHNWURQVNLK�NROD�L�XUHÿDMD�
x $QDOL]LUD� L� LPSOHPHQWLUD� NRPSRQHQWH� UDþXQDUVNLK� VLVWHPD� �SURJUDPL�� ED]H� SRGDWDND�� KDUGYHUVNL�

VLVWHPL��
x 8NOMXþL�X�SURMHNWRYDQMH�L�RGUåDYDQMH�HOHNWURQVNH�RSUHPH�
x .RULVWL�RGJRYDUDMXüH�VRIWYHUVNH�DODWH�

x 8þHVWYXMH�X�WLPVNRP�UDGX�UDGL�RUJDQL]DFLMH�L�UHDOL]DFLMH�SURMHNDWD�
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9,�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD

0MHUHQMD�X�HOHNWURQLFL ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
3R]QDMH� SULQFLS� UDGD�� VWUXNWXUX� L� NDUDNWHULVWLNH� DQDORJQLK�
HOHNWURQVNLK��L�GLJLWDOQLK�PMHUQLK�LQVWUXPHQDWD�L�QMLKRYX�SULPMHQX�
]D�PMHUHQMH�HOHNWULþQLK�YHOLþLQD�
3ULPLMHQL�PMHUQH�PHWRGH��]D�PMHUHQMH�SDUDPHWDUD�HOHNWULþQLK�NROD���
3R]QDMH� SULQFLS� UDGD� L� VWUXNWXUX� DQDORJQRJ� L� GLJLWDOQRJ�
RVFLORVNRSD�L�QMHJRYX�SULPMHQX�X�PMHUQRP�SURFHVX��
$QDOL]LUD�PRJXüH�JUHãNH�PMHUHQMD�L�L]UDþXQD�PMHUQX�QHVLJXUQRVW����
3R]QDMH�SULQFLS�UDGD�L�SULPMHQX�HOHNWURQVNLK�L]YRUD QDSRQD��
3ULPMHQMXMH�UDþXQDU�X�PMHUQRP�SURFHVX��PMHUQL�VLVWHP�SRYH]DQ�VD�
UDþXQDURP�������������

5DþXQDUVNH�SHULIHULMH�L�
LQWHUIHMVL

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2EMDVQL�SRMDP�L�]QDþDM�UDþXQDUVNLK�SHULIHULMD�L�LQWHUIHMVD�X�
VDYUHPHQLP�UDþXQDUVNLP�VLVWHPLPD�
2EMDVQH�VWUXNWXUX�L�RUJDQL]DFLMX�MHGQRVWDYQRJ�PLNURNRQWUROHUD�
3RYHåH�PLNURNRQWUROHU�VD�UD]OLþLWLP�SHULIHUQLP�XUHÿHMLPD��SRSXW��
WDVWHUD��SUHNLGDþD��NRUDþQLK�PRWRUD��VHUYR�PRWRUD��LQNUHPHQWDOQLK�
GDYDþD�SRORåDMD��RSWLþNLK�GLIX]LRQLK�VHQ]RUD��((3520�L�)/$6+�
PHPRULMD��'�$�L�$�'�NRQYHUWRUD��LWG�
3RYHåH�PLNURNRQWUROHU�VD�UD]OLþLWLP�VHQ]RULPD�L�DNWXDWRULPD�
VSHFLILþQH�QDPMHQH�
3URMHNWXMH�FMHORYLWL�HOHNWURQVNL�SHULIHUQL�XUHÿDM�L�REH]EMHGL�
QMHJRYR�SRYH]LYDQMH�VD�FHQWUDOQLP�UDþXQDURP��RGQRVQR�
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RNUXåHQMHP�
.UHLUD�UDþXQDUVNL�VLVWHP�]D�DXWRPDWVNR�SULNXSOMDQMH�SRGDWDND�L]�
VSROMDãQMHJ�VYLMHWD�L�XSUDYOMDQMH�SURFHVLPD�L]YDQ�UDþXQDUD�

0XOWLPHGLMDOQL�VLVWHPL
������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD�

5HDOL]XMH� RVQRYQH�PDWHPDWLþNH� WUDQVIRUPDFLMH� NRMH� VH� NRULVWH� X��
0XOWLPHGLMDOQLP�VLVWHPLPD
5HDOL]XMH�RVQRYQH�DOJRULWPH�]D�NRPSUHVLMX�DXGLR�VLJQDOD��
3R]QDMH� RVQRYQH� NRPSRQHQWH� XUHÿDMD� L� VLVWHPD� ]D� VPMHãWDQMH�
SRGDWDND��&'��'9'��0'��
3URMHNWXMH�DUKLWHNWXUH�]D�UHDOL]DFLMX�WUDQVIRUPDFLMD�QDG�GLJLWDOQRP�
VOLNRP��WH�UHDOL]DFLMX�RVQRYQLK�VWDQGDUGD�NRPSUHVLMD�VOLNH��
2EMDãQMDYD�RVQRYQX�VWUXNWXUX�VLVWHPD�]D�REUDGX�L�NRGLUDQMH�YLGHR�
SRGDWDND�� XNOMXþXMXüL� VNORSRYH� ]D� NRPSUHVLMH� YLGHR� SRGDWDND�
]DVQRYDQH�QD�03(*�VWDQGDUGX�L�+�����
5HDOL]XMH� ãHPH� ]D� LPSOHPHQWDFLMX� RVQRYQLK� SULQFLSD� ]DãWLWH�
PXOWLPHGLMDOQLK�SRGDWDND��XPHWDQMH�L�GHWHFLMX�ZDWHUPDUND�
5HDOL]XMH SULQFLS UHNRQVWUXNFLMH SRGDWDND X VLVWHPLPD
NRPSUHVLYQRJ RþLWDYDQMD VD GUDVWLþQR UHGXNRYDQLP EURMHP
VHQ]RUVNLK XUHÿDMD

0HGLFLQVND�HOHNWURQLND
������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��

2SLãH�RVQRYQH�ELHROHNWULþQH�IL]LRORãNH�IHQRPHQH�
.UHLUD�SURVWL�VHQVRU�]D�PMHUHQMH�IL]LRORãNLK�VLJQDOD�
.UHLUD�SURVWL�SRMDþDYDþ�]D�SRMDþDYDQMH�VLJQDOD�VD�VHQ]RUD�
,QWHJULãH� VHQ]RU� L� SRMDþDYDþ� X� VNORS� PHGLFLQVNH� HOHNWURQLNH�
�(&*��((*��33*«��
.UHLUD�SURVWL�YLUWXHOQL�LQVWUXPHQW�]D�PMHUHQMH�IL]LRORãNRJ�VLJQDO�X�
/DE9LHZX�LOL�0DWODEX�
5D]OLNXMH�RVQRYQH�IXQNFLRQDOQH�FMHOLQH�LQVWUXPHQDWD�]D�NUHLUDQMH�
ELRPHGLFLQVNLK� VOLND� �UHQWJHQ�� VNHQHU�� QXNOHDUQD� PDJQHWQD�
UH]RQDQFD��
.UHLUD� SURVWL� VRIWYHUVNL� DOJRULWDP� ]D� REUDGX� ELRPHGLFLQVNRJ�
VLJQDOD�LOL�VOLNH�
2SLãH�RVQRYQH�EORNRYH�ELRPHGLFLQVNRJ�WHOHPHWULMVNRJ�VLVWHPD�

2SWRHOHNWURQLND ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
.ODVLILNXMH� L]YRUH� VYMHWORVWL�� L� GHILQLãH� SRMPRYH� IRWR�JHQHUDFLMH��
IRWR�HILNDVQRVWL�L�IRWR�RVMHWOMLYRVWL�
3UHSR]QDMH��NODVLILNXMH�L�DQDOL]LUD�RVQRYQH�RSWLþNH�VHQ]RUH�
'HWDOMQR�DQDOL]LUD�RSWLþNH�SULMHPQLNH� VD� ILNVQLP� L�SURPMHQOMLYLP�
SRMDþDQMHP��]D�VWDQGDUGQH�L�NRORU�RSWLþNH�VHQ]RUH�
2EMDVQL�SULQFLS�UDGD�RSWLþNLK�PHPRULMD�XQLYHU]DOQRJ�WLSD�
2EMDVQL�SULQFLS�SUHQRVD�SRGDWDND�SXWHP�RSWLþNLK�NDEORYD�
3UHSR]QD��NODVLILNXMH�L�DQDOL]LUD�UD]OLþLWH�WLSRYH�GLVSOHMD�
2EMDVQL�SULQFLS JHQHULVDQMD�HOHNWULþQH�HQHUJLMH�NRULãüHQMHP�
IRWRQDSRQVNLK�üHOLMD�

,]ERUQL�SUHGPHW

 ������� �
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3R ]DYUãHWNX��PRGXOD�(OHNWURQLND��VWXGHQW�üH�ELWL�VSRVREDQ�GD��
x 8VSRVWDYOMD�YH]X�HOHNWURQLNH�VD�HOHNWURWHKQLNRP��PDWHPDWLNRP��IL]LNRP��ELRPHGLFLQRP��LQIRUPDWLNRP��

DXWRPDWLNRP�L�GUXJLP�LQåHQMHUVNLP�GLVFLSOLQDPD�
x 3ULPMHQL� RGJRYDUDMXüH� LQåHQMHUVNH� SULQFLSH� L� PDWHPDWLþNH� PHWRGH� QD� RVQRYQH� SUREOHPH� L]� REODVWL�

HOHNWURQLNH�
x 'HILQLãH�L�DQDOL]LUD�NRQNUHWQH�LQåHQMHUVNH�SUREOHPH�
x 3UHSR]QDMH� L� DQDOL]LUD� HOHNWULþQH� ãHPH� ]D� PMHUHQMH� HOHNWULþQLK� YHOLþLQD� NRMH� VX� NDUDNWHULVWLþQH� ]D�

HOHNWURQVNH�NRPSRQHQWH��NROD�L�VLVWHPH�
x 3UHSR]QDMH� L� NRULVWL� XOD]QR�L]OD]QH� SRUWRYH� UDþXQDUD� ]D� XSUDYOMDQMH� MHGQRVWDYQLP� VLVWHPLPD� VD�

SRYUDWQRP�VSUHJRP��RVQRYQH�NRPXQLNDFLRQH�LQWHUIHMVH��NDR�L�RVQRYQH�YUVWH�LQWHUIHMVD�X�LQGXVWULML�
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x 2EMDVQL� RVQRYQH�PDWHPDWLþNH� WUDQVIRUPDFLMH�NRMH� VH�NRULVWH�X�PXOWLPHGLMDOQLP�VLVWHPLPD��XSRUHÿXMH�
DOJRULWPH�]D�NRPSUHVLMX�VLJQDOD��L�GHILQLãH�SULQFLS�NRPSUHVLYQRJ�RþLWDYDQMD�SRGDWDND��

x 2EMDVQL�YH]X�L]PHÿX�IL]LþNR�KHPLMVNLK�SRND]DWHOMD�SULNXSOMHQLK�L]�WLMHOD�SDFLMHQWD�L�HOHNWURQVNLK�VLVWHPD�
NRML� VH� NRULVWH� ]D� REUDGX� WLK� SRGDWDND� X� FLOMX� GLMDJQRVWLNRYDQMD� VWDQMD� ]GUDYOMD� SDFLMHQWD�� NDR� L�
WHUDSHXWVNRJ�GMHORYDQMD�

x 3UHSR]QDMH� L� DQDOL]LUD� RVQRYQH� L]YRUH� VYMHWORVWL�� RSWLþNH� VHQ]RUH� NRML� SUHWYDUDMX� VYMHWORVQH� VLJQDOH� X�
HOHNWULþQH� VLJQDOH�� HNWURQVND� NROD� ]D� NRQGLFLRQLUDQMH� WLK� VLJQDOD�� RSWLþNH� NDEORYH�� GLVSOHMH� L�
IRWRQDSRQVNH�üHOLMH�
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9,�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
2SWLþNH�NRPXQLNDFLMH ��������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��

�6WHNQH�JHQHUDOQL�XYLG�X�NRQFHSW�RSWLþNLK�NRPXQLNDFLMD�
5D]XPLMH� QDþLQ� SURVWLUDQMD� VYMHWORVWL� NUR]� RSWLþND� YODNQD� L�
LGHQWLILNXMH�SUREOHPH�NRML�VH�MDYOMDMX�X�WRP�SURFHVX�
2EMDVQL�ELWQH�NDUDNWHULVWLNH�RSWLþNRJ�SUHGDMQLND�L�SULMHPQLND�
2EMDVQL�NDUDNWHULVWLNH�PUHåQLK�þYRULãWD�X�RSWLþNLP�PUHåDPD�
5D]XPLMH�PXOWLSOHNVLUDQMH�SR�WDODVQLP�GXåLQDPD�
8VSRVWDYOMD�RSWLþNX�YH]X�L�SDUDPHWUL]XMH�QMHQH�NDUDNWHULVWLNH�

7HOHNRPXQLNDFLRQH�PUHåH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMH� SULQFLSH� L� PHWRGH� SUHQRVD� LQIRUPDFLMD�
WHOHNRPXQLNDFLRQLP�PUHåDPD
2SLãH�DUKLWHNWXUX�L�IXQNFLMH�WHOHNRPXQLNDFLRQH�PUHåH
2EMDVQL� ]QDþHQMH� SRMPD� PUHåQRJ� SURWRNROD� L� XNUDWNR� RSLVLMH�
SULPMHUH�QDM]QDþDMQLK�WHOHNRPXQLNDFLRQLK�SURWRNROD
2EMDVQL�SRMDP�WHOHNRPXQLNDFLRQRJ�VHUYLVD�L�SUHGVWDYL�SULPMHUH�L]�
SUDNVH
2EMDVQL� VOHGHüH� IXQNFLMH� WHOHNRPXQLNDFLRQH� PUHåH�� NRQWUROD�
JUHãNH��NRQWUROD�]DJXãHQMD��NRQWUROD�SURWRND�L SRX]GDQL�SUHQRV�
2EMDVQL�L�SULPLMHQL�RVQRYQH�NRQFHSWH�PRGHORYDQMD�
WHOHNRPXQLNDFLRQLK�PUHåD

5DGLRNRPXQLNDFLMH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2SLãH� QDMELWQLMH� NDUDNWHUVWLNH� UDGLR� NDQDOD� QD� +)�� 9+)� L� 8+)�
RSVH]LPD� L� PHKDQL]PH� SURSDJDFLMH� UDGLR� WDODVD� QD� RYLP�
XþHVWDQRVWLPD
'HILQLãH�SDUDPHWUH�]D�RSLV�YUHPHQVNL�SURPMHQOMLYLK�UDGLR�NDQDOD��
NDR�L�GD�L]YUãL�NODVLILNDFLMX�GLVSHU]LYQLK�UDGLR�NDQDOD
$QDOL]LUD� SDUDPHWUH� UDGLR� NDQDOD�� L� QD� RVQRYX� WRJD� L]DEHUH�
RSWLPDOQD�UMHãHQMD�]D�SUHQRV�UDGLR VLJQDOD�SUL�]DGDWLP�XVORYLPD�
5D]XPLMH�NRQFHSWH�SUHQRVD�VLJQDO�SURãLUHQLP�VSHNWURP�L�2)'0�
PRGXODFLRQRP�WHKQLNRP��
8SRUHGL� NDUDNWHULVWLNH� UD]OLþLWLK� WHKQLND� YLãHVWUXNRJ� SULVWXSD�
UDGLR�NDQDOX�
2SLãH� QDMELWQLMH� NDUDNWHUVWLNH� IL]LþNRJ� VORMD� UD]OLþLWLK�
UDGLRNRPXQLNDFLRQLK�VLVWHPD��PRELOQL�FHOXODUQL�VLVWHPL��:/$1��
/3:$1�� LWG��� L� SUHGVWDYL� NRQFHSWQD� UMHãHQMD� ]D� EXGXüH�
UDGLRNRPXQLNDFLRQH�VLVWHPH
5D]XPLMH� XWLFDM� UDGLRIUHNYHQFLMVNRJ� �5)�� ]UDþHQMD� QD� åLYRWQX�
VUHGLQX�L�GHILQLãH�SDUDPHWUH�]D�RSLV�5)�]UDþHQMD�QD�]GUDYOMH�OMXGL
,VSUDYQR�NRULVWL�UD]OLþLWX�HNVSHULPHQWDOQX�L�PMHUQX�
WHOHNRPXQLNDFLRQX�RSUHPX��L�PMHUL�RVQRYQH�SDUDPHWUH�UDGLR�
HPLVLMH

3URVWLUDQMH�L�]UDþHQMH�(07 ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
1DYHGH�L�REMDVQL�SDUDPHWUH�SUHGDMQLK�L�SULMHPQLK�DQWHQD��
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.ODVLILNXMH�L�REMDVQL�SULQFLS�UDGD�DQWHQVNLK�QL]RYD�
'HILQLãH�L�REMDVQL�SULQFLS�UDGD�DGDSWLYQLK�DQWHQVNLK�QL]RYD�
1DYHGH�L�REMDVQL�WLSRYH�WUDMHNWRULMD�UDGLRWDOVD�
'HILQLãH� L� REMDVQL� SRMDP� GLIUDNFLMH�� DSVRUSFLMH� L� UHIUDNFLMH�
UDGLRWDODVD�
2SLãH�VDVWDY�MRQRVIHUH�L�QDYHGH�QMHQH�SDUDPHWUH�
2EMDVQL�SRMDP�PDNVLPDOQR�XSRWUHEOMLYH�XþHVWDQRVWL�
'HPRQVWULUD�VWHþHQD�]QDQMD�SXWHP�MDYQH�SUH]HQWDFLMH�

,]ERUQL�SUHGPHW
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3R�]DYUãHWNX��PRGXOD�7HOHNRPXQLNDFLMH��VWXGHQW�üH�ELWL�VSRVREDQ�GD��

x 3ULPLMHQL� ]QDQMH� R� SRVWRMHüLP� WHOHNRPXQLNDFLRQLP� WHKQRORJLMDPD� QD� UMHãDYDQMH� VUHGQMH� VORåHQLK�
LQåHQMHUVNLK SUREOHPD�

x $QDOL]LUD�LQåHQMHUVNL�SUREOHP�L�SUHSR]QDMH�RVQRYQH�HOHPHQWH�WHOHNRPXQLNDFLRQLK�VLVWHPD�L�PUHåD�
x 6WHNQH�JHQHUDOQL�XYLG�X�NRQFHSWH�WHOHNRPXQLNDFLRQLK�PUHåD��RSWLþNLK�L�UDGLRNRPXQLNDFLMD�
x $QDOLWLþNL�SURFLMHQL�NDUDNWHULVWLNH�WHOHNRPXQLNDFLRQRJ�VDEUDüDMD�
x 8VSRVWDYOMD�RSWLþNX�YH]X�L�SDUDPHWUL]XMH�QMHQH�NDUDNWHULVWLNH�
x 5D]XPLMH�RVQRYQH�SDUDPHWUH�DQWHQVNLK�VLVWHPD�L�LGHQWLILNXMH�SROMD�QMLKRYH�SULPMHQH�
x 0MHUL�RVQRYQH�SDUDPHWUH�UDGLR�HPLVLMH�

0RGXO�5$ý81$5,

9,�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
%D]H�SRGDWDND ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��

3URMHNWXMH�L�QDSUDYL�MHGQRVWDYQX�UHODFLRQX�ED]X�SRGDWDND
1DSUDYL�VORåHQH�64/�XSLWH�QDG�UHODFLRQRP�ED]RP�SRGDWDND
8SUDYOMD�SUDYLPD�SULVWXSD�SRGDFLPD�X�UHODFLRQRM�ED]L�SRGDWDND
6DVWDYL�MHGQRVWDYQH�3/�64/�SURJUDPH��IXQNFLMH�L�WULJHUH
8SRWUHEL�25$&/(�L�0\64/�YLãHNRULVQLþNX�VHUYHUVNX�SODWIRUPX�
]D�UD]YRM�ED]D�SRGDWDND

,QIRUPDFLRQL�VLVWHPL ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
'HILQLãH�RVQRYQH�SRMPRYH�L�ID]H�UD]YRMD�LQIRUPDFLRQLK�VLVWHPD�
,PSOHPHQWLUD�VWUXNWXUQX�VLVWHPVNX�DQDOL]X�L�SULPMHQMXMH�UD]YRMQH�
VLVWHPVNLK�DODWH�X�SURMHNWRYDQMX�LQIRUPDFLRQLK�VLVWHPD�
.UHLUD�HOHPHQWH�UHþQLND�SRGDWDND�]D�]DGDWL�LQIRUPDFLRQL�VLVWHP�L�
WXPDþL�NRQFHSWH�PRGHORYDQMD�SRGDWDND�
3UHVOLNDYD� PRGHORYDQH� NRQFHSWH� QD� UHDOQH� NRPSRQHQWH�
LQIRUPDFLRQRJ�VLVWHPD
3URMHNWXMH�SRMHGLQH�VHJPHQWH�SODWIRUPH�]D�VPMHãWDQMH��UD]PMHQX��
REUDGX�L�DQDOL]X�SRGDWDND
'HPRQVWULUD�IXQNFLRQDOQRVW�L�SUHGQRVWL�UHDOL]RYDQRJ�
LQIRUPDFLRQRJ�VLVWHPD�SXWHP�MDYQH�SUH]HQWDFLMH�

(NVSHUWQL�VLVWHPL ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2EMDVQL�SRMDP��NDUDNWHULVWLNH� L�DUKLWHNWXUX�HNVSHUWQLK�VLVWHPD�� WH�
SRMDP�LQåHQMHUVWYD�]QDQMD�
3UHSR]QD�SUREOHPH�NRMH�MH�PRJXüH�ULMHãLWL�SUHWUDåLYDQMHP�
'HILQLãH� SUREOHPH� SUHWUDåLYDQMD�� UD]XPLMH� SRGMHOX� QD� VOLMHSH� L�
LQIRUPLVDQH� DOJRULWPH� SUHWUDåLYDQMD� L� SULPLMHQL� LVWH� X� UMHãDYDQMX�
RGJRYDUDMXüLK�SUREOHPD�
3UHSR]QD� SUREOHPH� NRML� VX� SRJRGQL� ]D� UMHãDYDQMH� HNVSHUWQLP�
VLVWHPLPD�



�

2EMDVQL� L� LOXVWUXMH� SRMPRYH� SUHGVWDYOMDQMD� ]QDQMD�� ED]H� ]QDQMD� L�
PRGXOD�]D�]DNOMXþLYDQMH��WH�SUHSR]QD�PRGHO�SUHGVWDYOMDQMD�]QDQMD�
NRML�QD QDMEROML�QDþLQ�RGJRYDUD�NRQNUHWQRP�SUREOHPX�
'HILQLãH�L�UHDOL]XMH�VYH�NRUDNH�X�UD]YRMX�HNVSHUWQRJ�VLVWHPD�
.UHLUD�HNVSHUWQL�VLVWHP�NRULãüHQMHP�RGJRYDUDMXüLK�ãNROMNL�]D�
HNVSHUWQH�VLVWHPH��&/,36�-(66��

3URJUDPLUDQMH�LQWHUQHW�
DSOLNDFLMD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2EMDVQL� DNWXHOQH� WHKQRORJLMH� UD]YRMD� ,QWHUQHW� DSOLNDFLMD�� VD�
NOLMHQWVNH�L�VHUYHUVNH�VWUDQH��
.UHLUD� MHGQRVWDYQX� :HE� VWUDQLFX� SRPRüX� MH]LND� +70/�� &66�
VWLORYD�L�-DYD6FULSW�SURJUDPVNRJ�MH]LND�
2EMDVQL�SUHGQRVWL�NRULãüHQMD�M4XHU\�ELEOLRWHNH�
.UHLUD� MHGQRVWDYQX� WURVORMQX� :HE� DSOLNDFLMX� NRULãüHQMHP�
SURJUDPVNRJ�MH]LND�3+3�L�0\64/�ED]H�SRGDWDND�
5D]XPH�L�SUDYLOQR�NRULVWL�$-$;�WHKQRORJLMX�

0XOWLPHGLMDOQL�VLVWHPL ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2EUD]ODåH�RVQRYQH�PDWHPDWLþNH� WUDQVIRUPDFLMH�NRMH� VH�NRULVWH�X��
0XOWLPHGLMDOQLP� VLVWHPLPD�� )RXULHRU�RYX�� '&7� WUDQVIRUPDFLMX��
+HUPLWVNX�� :DYHOHW� WUDQVIRUPDFLMX� L� YUHPHQVNR�IUHNYHQFLMVNH
GLVWULEXFLMH�
,PSOHPHQWLUD�ILOWULUDQMH�VLJQDOD�X�IUHNYHQFLMVNRP�GRPHQX�
8SRUHÿXMH�RVQRYQH�DOJRULWPH�]D�NRPSUHVLMX�DXGLR�VLJQDOD��
'HILQLãH�L�LOXVWUXMH�UD]OLþLWH�NRUDNH�NRGLUDQMD�&RPSDFW�'LVFD�
3UDNWLþQR�UHDOL]XMH�RVQRYQH�WLSRYH�WUDQVIRUPDFLMD�QDG�GLJLWDOQRP�
VOLNRP�� DULWPHWLþNH�� JHRPHWULMVNH�� ILOWULUDQMH� VOLNH� RVQRYQLP�
WLSRYLPD� ILOWDUD� X� SURVWRUQRP� GRPHQX�� -3(*� VWDQGDUG� L�
-3(*�����NRPSUHVLMD�VOLNH��
2EMDãQMDYD� L� LOXVWUXMH� RVQRYQH� NDUDNWHULVWLNH� YLGHR� VLJQDOD� L�
RVQRYQH� PHWRGH� NRGLUDQMD YLGHR� SRGDWDND�� WLSRYL IUHMPRYD���
RVQRYQH� ãHPH� SRRGDELUDQMD�� DOJRULWPL� HVWLPDFLMH� YHNWRUD�
SRPMHUDMD��03(*�YLGHR�L�+����VWDQGDUGL�
3UHSRUXþXMH� SULVWXS� ]D� ]DãWLWX� PXOWLPHGLMDOQLK� SRGDWDND� X�
]DYLVQRVWL�RG�WLSD�VLJQDOD�L�NRQFHSWD�]DãWLWH�
'HILQLãH�RVQRYQL�SULQFLS�NRPSUHVLYQRJ�RþLWDYDQMD�SRGDWDND�X�
VDYUHPHQLP�DSOLNDFLMDPD�

,]ERUQL�SUHGPHW
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3R�]DYUãHWNX��PRGXOD�5DþXQDUL��VWXGHQW�üH�ELWL�VSRVREDQ�GD��

x 3URMHNWXMH�L�XSRWUHEOMDYD�UHODFLRQH�ED]H�SRGDWDND�
x 3URMHNWXMH� LQIRUPDFLRQH� VLVWHPH�SULPMHQRP� UD]YRMQLK� VLVWHPVNLK� DODWD�� VWUXNWXUQH� VLVWHPVNH�DQDOL]H� L�

WHKQLND�SURMHNWRYDQMD��UD]YLMD�SODWIRUPH�]D�VPMHãWDQMH��UD]PMHQX��REUDGX�L�DQDOL]X�SRGDWDND�
x 5D]YLMD� VDYUHPHQH� VLVWHPH� ]D� DXWRPDWVNR� RGOXþLYDQMH�� L� XSRWUHEOMDYD� LK� ]D� UMHãDYDQMH� NRQNUHWQLK�

SUREOHPD��WH�X�VLQWH]L��GLMDJQR]L�L�NRQWUROL�SURFHVD�
x 5D]YLMD�WURVORMQH�:HE�DSOLNDFLMH�NRULVWHüL�NOLMHQWVNH�L VHUYHUVNH�WHKQRORJLMH�
x 5D]XPLMH� WHKQLNH� L� VLVWHPH� ]D� NRPSUHVLMX�� NRGLUDQMH�� DQDOL]X�� SUHQRV� L� VPMHãWDQMH� GLJLWDOQLK�

PXOWLPHGLMDOQLK�SRGDWDND��DXGLR��VOLND�L�YLGHR��


