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9�VHPHVWDU
9�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
$QDOL]D�HOHNWURHQHUJHWVNLK�
VLVWHPD�,

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMH� RVQRYQH� XORJH� L� VWUXNWXUH� VDYUHPHQLK�
HOHNWURHQHUJHWVNLK�VLVWHPD�QD�RSãWHP�QLYRX�L�QD�QLYRX�HOHPHQDWD�
NRML� þLQH� VLVWHP�� 3R]QDMH� QDþLQH� PDWHPDWLþNRJ� PRGHORYDQMD�
HOHPHQDWD� HOHNWURHQHUJHWVNRJ� VLVWHPD� ]D� SRWUHEH� DQDOL]H�
QRUPDOQRJ�UHåLPD�UDGD��,]YUãL�SURUDþXQ�VWUXMQR�QDSRQVNLK�SULOLND�
X� PUHåL� XSRWUHERP� GLUHNWQLK� PHWRGD�� ,]YUãL� SURUDþXQ� WRNRYD�
VQDJD�L�DQDOL]D�GRELMHQLK�UH]XOWDWD��5D]XPLMH�SRMDP�HNRQRPLþQRJ�
GLVSHþLQJD� L� VSURYRÿHQMH� SURUDþXQD� RSWLPDOQRJ� DQJDåRYDQMD�
DJUHJDWD�� 5D]XPLMH� XORJH� UHJXODFLMH� IUHNYHQFLMH� L� QDSRQD� X�
HOHNWURHQHUJHWVNLP� VLVWHPLPD�� 3RGHãDYD� L� GLPHQ]LRQLãH�
QDSRQVNR�UHDNWLYQH� UHJXODFLRQH� UHVXUVH�� .RULVWL� VDYUHPHQD�
VRIWYHUVND� UMHãHQMD� ]D� DQDOL]X� HOHNWURHQHUJHWVNLK� VLVWHPD��
3RVMHGXMH� VSRVREQRVW� LVWUDåLYDQMD� L� SUH]HQWLUDQMD� UH]XOWDWD�
VSURYHGHQLK�DQDOL]D�

7HRULMD�VLVWHPD�
DXWRPDWVNRJ�XSUDYOMDQMD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
)RUPLUD� UD]OLþLWH� YUVWH� PRGHOD� ]D� OLQHDUQH� VLVWHPH� L� SUHÿH� VD�
VYDNRJ�RG WLK�WLSRYD�PRGHOD�QD�RQH�GUXJH��$QDOL]LUD�SHUIRUPDQVH�
VLVWHPD�VD�UD]OLþLWLK�DVSHNDWD��X�XVWDOMHQRP�VWDQMX��SUHOD]QL�UHåLP��
RWNODQMDQMH� SRUHPHüDMD�� UHODWLYQX� VWDELOQRVW�� UREXVWQRVW� L� VOLþQR��
3UL� RYRPH� üH� PRüL� NRULVWLWL� UD]OLþLWH� PHWRGH� X� YUHPHQVNRP��
IUHNYHQFLMVNRP� L� NRPSOHNVQRP� GRPHQX�� 3ULVWXSL� VLQWH]L�
UHJXODWRUD�X�VNODGX�VD�UH]XOWDWLPD�GRELMHQLK�DQDOL]RP�VLVWHPD�L�X�
]DYLVQRVWL� RG� åHOMHQLK� SHUIRUPDQVL� VLVWHPD��� ,]YUãL� NRQNUHWQX�
VLQWH]X� UHJXODWRUD� NRULVWHüL� QHNX� RG� PHWRGD� X� YUHPHQVNRP��
IUHNYHQFLMVNRP�L�NRPSOHNVQRP�GRPHQX��%RGH��(YDQV��1LNYLVW����
0RGHOXMH� L� VLPXOLUD� VLVWHPH� DXWRPDWVNRJ� XSUDYOMDQMD� NRULVWHüL�
UDþXQDUVNX�SRGUãNX��0DWODE��6LPXOLQN��L�VO���

8YRG�X�HOHNWULþQH�PDãLQH�L�
WUDQVIRUPDWRUH

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMX� RVQRYQH� SULQFLSH� HOHNWURPHKDQLþNH� NRQYHU]LMH�
HQHUJLMH�� =QDMX� SULQFLS� VWYDUDQMD� REUWQRJ� PDJQHWVNRJ� SROMD��
5D]XPLMX�RVQRYQH�RVRELQH�L�QDþLQ�UDGD�REUWQLK�HOHNWULþQLK�PDãLQD�
L� WURID]QRJ� HQHUJHWVNRJ WUDQVIRUPDWRUD� X� UD]OLþLWLP� JUXSDPD�
VSUHJH�

,QVWDODFLMH�L�RVYMHWOMHQMH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2SLVDWL� RVQRYQH� GMHORYH� L� HOHPHQWH� QLVNRQDSRQVNLK�
HOHNWURHQHUJHWVNLK� LQVWDODFLMD�� 2SLVDWL� L� LQWHUSUHWLUDWL� RVQRYQH�
VYMHWORWHKQLþNH� YHOLþLQH�� NODVLILNRYDWL� L]YRUH� VYMHWORVWL�� GHILQLVDWL�
RELMHåOMD� XQXWUDãQMH� L� VSROMDãQMH� UDVYMHWH��� 1DSUDYLWL� SURUDþXQ�
SDGRYD� QDSRQD� L� L]YUãLWL� L]ERU� SRSUHþQRJ� SUHVMHND� QDSRMQLK�
NDEORYD�� .ODVLILNRYDWL� VLVWHPH� X]HPOMHQMD� QLVNRQDSRQVNLK�
LQVWDODFLMD��� )RUPXOLVDWL� YUVWH� ]DãWLWD� RG� GLUHNWQRJ� L� LQGLUHNWQRJ�
QDSRQD� GRGLUD� X� QLVNRQDSRQVNLP� LQVWDODFLMDPD��� 2SLVDWL� SULQFLS�
]DãWLWH L� PHWRGRORJLMX� SURUDþXQD� LQVWDODFLMD� ]DãWLWH� RG�
DWPRVIHUVNRJ� SUDåQMHQMD��� ,VSURMHNWRYDWL� RVQRYQH� QLVNRQDSRQVNH�
LQVWDODFLMH�X�LQGLYLGXDOQRP�VWDPEHQRP�REMHNWX�

(QHUJHWVND�HOHNWURQLND ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
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2EMDVQL� QDþLQ� IXQNFLRQLVDQMD� SROXSURYRGQLþNLK� NRPSRQHQWL� X�
XUHÿDMLPD� �VNORSRYLPD�� HQHUJHWVNH� HOHNWURQLNH�� ,GHQWLILNXMH�
VYRMVWYD� L� NDUDNWHULVWLNH� SROXSURYRGQLþNLK� SUHNLGDþNLK�
NRPSRQHQWL�� 5D]OLNXMH� RVQRYQH� WLSRYH� HQHUJHWVNLK� SUHWYDUDþD�
�'&�'&�� $&�'&�� '&�$&�� $&�$&�� L REMDVQL� SULQFLSH� QMLKRYRJ�
UDGD��$QDOL]LUD�XWLFDM�RSWHUHüHQMD�L�XSUDYOMDþNLK�YDULMDEOL�QD�UDG�L�
NDUDNWHULVWLNH� PRQRID]QLK� L� WURID]QLK� PUHåQR�NRPXWRYDQLK�
SUHWYDUDþD�� $QDOL]LUD� RVQRYQH� WLSRYH� '&�'&� SUHWYDUDþD���
$QDOL]LUD� UDG� PRQRID]QLK� L� WURID]QLK� DXWRQRPQLK� LQYHUWRUD� SUL�
UD]OLþLWLP�XSUDYOMDþLP�DOJRULWPLPD�

8NXSQR �������� �� ��

3R� ]DYUãHWNX� 9� VHPHVWDUD� RVQRYQLK� VWXGLMD� VWXGLMVNRJ� SURJUDPD� (QHUJHWLND� L�
DXWRPDWLND��VWXGHQW�üH�ELWL�VSRVREDQ�GD��

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

x 5D]XPLMH�L�WXPDþL�PRJXüQRVWL�L�NDUDNWHULVWLNH�SURL]YRGQMH�HOHNWULþQH�HQHUJLMH�
x 'HILQLãH� L� UD]XPLMH� XORJX� NDUDNWHULVWLNH� L� PRGHOH� VDVWDYQLK� HOHPHQDWD� HOHNWURHQHUJHWVNLK� VLVWHPD� X�

SRGVLVWHPLPD� SURL]YRGQMH�� SUHQRVD�� GLVWULEXFLMH� L� SRWURãQMH� HOHNWULþQH� HQHUJLMH�� NDR� L� GD� YODGD�
PHWRGDPD�]D�SURUDþXQH�VWDQMD�X�QRUPDOQLP�UHåLPLPD�

x ,PSOHPHQWLUD�VWHþHQD�]QDQMD�L]�SURMHNWRYDQMD�HOHNWULþQLK�LQVWDODFLMD�QLVNRJ�QDSRQD�
x ,PSOHPHQWLUD� VWHþHQD� ]QDQMD� VD� DVSHNWD� XORJH�� NRQVWUXNFLMH�� SULQFLSD� UDGD� L� NDUDNWHULVWLND� HOHNWULþQLK�

PDãLQD�
x 5D]XPLMH�L�WXPDþL�RVQRYQH�SULQFLSH�REUDGH�VLJQDOD�L�DXWRPDWVNRJ�XSUDYOMDQMD�
x 5D]XPLMH�L�DQDOL]LUD�NRPSRQHQWH�L�XUHÿDMH�HQHUJHWVNH�HOHNWURQLNH�
x 6DPRVWDOQR�NRULVWL�RGJRYDUDMXüH�VRIWYHUVNH�DODWH�]D�VLPXODFLMH�L�DQDOL]H�UDGD�
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9,�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
$QDOL]D�HOHNWURHQHUJHWVNLK�
VLVWHPD�,,

��������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMH� QHVLPHWULþQH UHåLPH� UDGD� HOHNWURHQHUJHWVNRJ� VLVWHPD��
3R]QDMH� SUREOHPH� NRMH� NUDWNL� VSRMHYL� L� SUHNLGL� SURYRGQLND�
X]URNXMX� X� HOHNWURHQHUJHWVNLP� VLVWHPLPD�� 0RGHOXMH�
HOHNWURHQHUJHWVNH� PUHåH� ]D� SRWUHEH� DQDOL]H� NUDWNLK� VSRMHYD� L�
SUHNLGD� SURYRGQLND�� .RULVWL� VLPHWULþQH� NRPSRQHQWH� ]D� DQDOL]X�
QHVLPHWULþQLK� UHåLPD� UDGD� HOHNWURHQHUJHWVNLK� VLVWHPD� L�
VSURYRÿHQMH�DQDOL]H�UH]XOWDWD��3R]QDMH�XWLFDM�QDþLQD�X]HPOMHQMD�QD�
QHVLPHWULþQH� UDGQH� UHåLPH� HOHNWURHQHUJHWVNLK� VLVWHPD�� 5D]XPLMH�
XORJH� UHOHMQH� ]DãWLWH� NRG� VDYUHPHQLK� HOHNWURHQHUJHWVNLK� VLVWHPD��
5D]XPLMH� ]QDþDM� DQDOL]H� VWDELOQRVWL� HOHNWURHQHUJHWVNLK� VLVWHPD��
$QDOL]LUD� WUDQ]LMHQWQH� VWDELOQRVWL� VLVWHPD� JHQHUDWRU�MDND� PUHåD��
$QDOL]LUD� QDSRQVNH� VWDELOQRVWL� UDGLMDOQRJ� VLVWHPD� XSRWUHERP�
VRIWYHUD��.RULVWL�VDYUHPHQD�VRIWYHUVND�UMHãHQMD�]D�DQDOL]X NYDURYD�
L� WUDQ]LMHQWQH� L� QDSRQVNH� VWDELOQRVWL� HOHNWURHQHUJHWVNLK� VLVWHPD��
3RVMHGXMH� VSRVREQRVW� LVWUDåLYDQMD� L� SUH]HQWLUDQMD� UH]XOWDWD�
VSURYHGHQLK�DQDOL]D

9LVRNRQDSRQVNH�PUHåH�L�
YRGRYL

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMH� SRGMHOX�� VWUXNWXUX� L� � IXQNFLMH� SRGVLVWHPD� MHGLQVWYHQRJ�
HOHNWURHQHUJHWVNRJ� VLVWHPD�� .ODVLILNXMH� L� XSRUHÿXMH��
HOHNWURHQHUJHWVNH� PUHåH� SR� VYLP� UHOHYDQWQLP� � HQHUJHWVNLP��
IXQNFLRQDOQLP�� VWUXNWXUQLP� L� NRQVWUXNFLRQLP� NULWHULMXPLPD�
5D]XPLMH� � L� RSLVXMH� IXQNFLMX� YLVRNRNRQDSRQVNLK� YRGRYD� L�
QMLKRYLK� HOHPHQDWD X� SUHQRVX� HOHNWULþQH� HQHUJLMH�� 3URUDþXQDYD� L�
RGDELUD� HOHPHQWH� QDG]HPQLK� HOHNWURHQHUJHWVNLK� YRGRYD�� X]�
SULPMHQX� VDYUHPHQLK� PHWRGD� L� DODWD�� 5D]XPLMH� VYH� DVSHNWH�
PHKDQLþNRJ� SURUDþXQD� QDG]HPQLK� HOHNWURHQHUJHWVNLK� YRGRYD� L�
UHDOL]XMH� SURUDþXQH� � SULPMHQRP� VDYUHPHQLK� PHWRGD� L� DODWD�
5D]XPLMH� VYH� DVSHNWH� HOHNWULþQRJ� � SURUDþXQD� QDG]HPQLK�
HOHNWURHQHUJHWVNLK� YRGRYD� L� UHDOL]XMH� SURUDþXQH� SULPMHQRP�
VDYUHPHQLK� PHWRGD� L� DODWD� ,GHQWLILNXMH� L� � SR]QDMH� � ]DNRQVNX�
UHJXODWLYX YH]DQX� ]D� REODVW� YLVRNRQDSRQVNLK� PUHåD� L� YRGRYD�
'HILQLãH� VWUXNWXUX� HOHNWURHQHUJHWVNRJ� VLVWHPD� &UQH� *RUH� L�
GHWDOMQR�LGHQWLILNXMH�L�RSLVXMH�NDUDNWHULVWLNH�SRGVLVWHPD�SUHQRVD�L�
VYLK�QMHJRYLK�HOHPHQDWD� 3ULPMHQMXMH�VWHþHQD�]QDQMD�X�UMHãDYDQMX�
SUREOHPD� YLVRNRQDSRQVNLK� PUHåD� L� YRGRYD� X� UHDOQLP�
HOHNWURHQHUJHWVNLP�VLVWHPLPD�

9LVRNRQDSRQVND�UD]YRGQD�
SRVWURMHQMD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
5D]XPLMH� ]QDþDM�� PMHVWR�� XORJX� L� WLSRYH� YLVRNRQDSRQVNLK�
UD]YRGQLK�SRVWURMHQMD�X�HOHNWURHQHUJHWVNRP�VLVWHPX��.ODVLILNXMH�L�
REMDVQL� UD]OLþLWD� QDSRQVND� L� VWUXMQD� QDSUH]DQMD� YLVRNRQDSRQVNH�
RSUHPH�� ,PSOHPHQWLUD� SURUDþXQH� NDUDNWHULVWLþQLK� YHOLþLQD� VWUXMD�
NUDWNLK� VSRMHYD� X� 91� UD]YRGQLP� SRVWURMHQMLPD�� 2EMDVQL� L�
DQDOL]LUD� PMHVWR�� XORJX� L� NDUDNWHULVWLNH� SRMHGLQLK� HOHPHQDWD�
YLVRNRQDSRQVNLK� UD]YRGQLK� SRVWURMHQMD�� ,]YUãL� SURUDþXQ� L]ERUD� L�
SURYMHUH� SRMHGLQLK� HOHPHQDWD� YLVRNRQDSRQVNLK� UD]YRGQLK�
SRVWURMHQMD��2EMDVQL� WLSRYH��XORJX� L�]QDþDM� L�NUHLUD� UD]OLþLWH�YUVWH�
ãHPD� JODYQLK� L� SRPRüQLK� VWUXMQLK� NUXJRYD� NRMH� VH� NRULVWH� SUL�
SURMHNWRYDQMX� YLVRNRQDSRQVNLK� UD]YRGQLK� SRVWURMHQMD�� 2EMDVQL� L�
DQDOL]LUD� ]QDþDM� L� UD]OLþLWH� QDþLQH� SURUDþXQD� SRX]GDQRVWL� X�
YLVRNRQDSRQVNLP� UD]YRGQLP� SRVWURMHQMLPD�� 2EMDVQL� ]QDþDM��
QDþLQH�L�SULPMHQX�UHOHMQH�]DãWLWH�L�X]HPOMHQMD�X�YLVRNRQDSRQVNLP�
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UD]YRGQLP� SRVWURMHQMLPD��� 3UDYLOQR� WXPDþL� ]QDþDM� L� XORJX�
PMHUHQMD��NRPDQGRYDQMD��DXWRPDWLNH��]DãWLWH�L�VLJQDOL]DFLMH��2SLãH�
XWLFDM�YLVRNRQDSRQVNLK�UD]YRGQLK�SRVWURMHQMD�QD�RNROLQX�

(OHNWULþQH�PDãLQH�X�
HOHNWURHQHUJHWVNLP�
VLVWHPLPD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
,]YUãH� RVQRYQH� SURUDþXQH� QD� RVQRYX� ]DPMHQVNH� ãHPH� DVLQKURQH�
PDãLQH�L�ID]RUVNRJ�GLMDJUDPD�VLQKURQH PDãLQH�EH]�RE]LUD�QD�UDGQL�
UHåLP�� 3RVHEQR� ]QDMX� GD� UD]OLNXMX� PRWRUQL� RG� JHQHUDWRUVNRJ�
UHåLPD� UDGD� L� UD]XPLMX� VYH�SRVOHGLFH� SUHODVND� L]� MHGQRJ� X� GUXJL�
UDGQL� UHåLP�� -DVQR� UD]JUDQLþH� WRN� UHDNWLYQH� VQDJH� NRG� VLQKURQH�
PDãLQH� X� ]DYLVQRVWL� RG� WRJD� GD� OL� MH� PDãLQD� SUHSREXÿHQD� LOL�
SRGSREXÿHQD�

5D]YRM�HOHNWURHQHUJHWVNRJ�
VHNWRUD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
3R]QDMH� RUJDQL]DFLMX� HOHNWURHQHUJHWVNRJ� VHNWRUD� L� XORJH� VYLK�
DNWHUD�� 5D]XPLMH� WURãNRYH� SURL]YRGQMH� HOHNWULþQH� HQHUJLMH��
3R]QDMH�RUJDQL]DFLMX� WUåLãWD�HOHNWULþQH�HQHUJLMH��5D]XPLMH�QDþLQH�
QD� NRML� VH� RGUHÿXMX� WDULIH� HOHNWULþQH� HQHUJLMH�� 3R]QDMH� RVQRYH
WUJRYLQH� HOHNWULþQRP� HQHUJLMRP�� 3R]QDMH� ]QDþDM� L� QDþLQH�
REH]EMHÿLYDQMD� VLJXUQRJ� VQDEGLMHYDQMD� HOHNWULþQRP� HQHUJLMRP��
5D]XPLMH� SRVWXSNH� ]D� NUHLUDQMH� VWUDWHãNLK� UD]YRMQLK� DQDOL]D� L�
PRGHOLUDQMD�HQHUJHWVNRJ�ELODQVD

,]ERUQL�SUHGPHW ������� �
8NXSQR� ���������� ���� ��

3R�]DYUãHWNX��PRGXOD�(OHNWURHQHUJHWVNL�VLVWHPL��VWXGHQW�üH�ELWL�VSRVREDQ�GD��

x 3ULPMHQMXMH� PDWHPDWLþNR� PRGHORYDQMH� L� SURUDþXQH� UDGQLK� VWDQMD� HOHNWURHQHUJHWVNLK� VLVWHPD� X�
SRUHPHüHQRP�UHåLPX�

x 5D]XPLMH�RUJDQL]DFLMX�HOHNWURHQHUJHWVNRJ�VHNWRUD�L�XORJX�VYLK�XþHVQLND�
x ,PSOHPHQWLUD�VWHþHQD�]QDQMD�L]�REODVWL�YLVRNRQDSRQVNLK�UD]YRGQLK�SRVWURMHQMD�
x ,PSOHPHQWLUD�VWHþHQD�]QDQMD�L]�REODVWL�YLVRNRQDSRQVNLK�PUHåD�L�YRGRYD��
x 5D]XPLMH�L�DQDOL]LUD�XWLFDM�HOHNWULþQLK�PDãLQD�X�HOHNWURHQHUJHWVNLP�VLVWHPLPD�
x 8þHVWYXMH�NDR�VDUDGQLN�X�SODQLUDQMX��SURMHNWRYDQMX��L]YRÿHQMX��QDG]RUX�L�RGUåDYDQMX�HOHNWURHQHUJHWVNLK�

REMHNDWD�
x 3ULSUHPL�VH�]D�QDVWDYDN�VWXGLMD�QD�YLãHP�QLYRX�X]�PRJXüQRVW�QH]DYLVQRJ�UDGD�X�SULNXSOMDQMX�L�DQDOL]L�

OLWHUDWXUQLK�L]YRUD�
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9,�VHPHVWDU
1D]LY�SUHGPHWD )RQG�þDVRYD (&76 ,VKRGL�XþHQMD
(OHPHQWL�VLVWHPD�
DXWRPDWVNRJ�XSUDYOMDQMD

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2SLVDWL� RVQRYQH� SRMPRYH� L� WHUPLQRORJLMX� YH]DQX� ]D� VWUXNWXUX�
VLVWHPD� DXWRPDWVNRJ� XSUDYOMDQMD� ,GHQWLILNRYDWL� NRPSRQHQWH�
VLVWHPD� DXWRPDWVNRJ� XSUDYOMDQMD�� SUHSR]QDWL� UD]OLþLWH� QLYRH�
VLVWHPD�LQGXVWULMVNH�DXWRPDWL]DFLMH�L�L]YUãL NODVLILNDFLMX�SURFHVD�X�
WHKQLþNLP� VLVWHPLPD�� 2SLVDWL� L� LQWHUSUHWLUDWL� VWDQGDUGQH� WLSRYH�
VHQ]RUD� L� PMHUQLK� SUHWYDUDþD�� NDR� L� QMLKRYX� LPSOHPHQWDFLMX� X�
VLVWHPLPD� DXWRPDWVNRJ� XSUDYOMDQMD�� 2SLVDWL� L� LQWHUSUHWLUDWL�
RVQRYQH� DNWXDWRUVNH� NRQFHSWH� �� L]YUãQL� XUHÿDML���� 2SLVDWL� L�
QWHUSUHWLUDWL�RVQRYQH�NRQFHSWH�XSUDYOMDþNLK�DOJRULWDPD���5D]XPLMH�
L� LQWHUSUHWLUD�QDþHOQH�PRGHOH�NODVLþQRJ� L�VDYUHPHQRJ�XSUDYOMDQMD�
UHOHMQRP�ORJLNRP��3/&��SURJUDPDELOQL�ORJLþNL�NRQWUROHU���2SLVDWL�
SULQFLS� SURMHNWRYDQMD� 6&$'$� VLVWHPD��� ,QWHJULVDWL� UDþXQDU� L�
/DE9LHZ� SURJUDPVNL� SDNHW� X� SURFHVX� PMHUHQMD� L� SULND]D�
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(OHNWULþQH�PDãLQH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
2EMDVQL� HOHNWURPHKDQLþNX� NRQYHU]LMX� L� RVQRYQL� NRQFHSW�
PHKDQLþNH� MHGQDþLQH� HOHNWULþQLK� PDãLQD�� 5D]OLNXMH� PRWRUQL� L�
JHQHUDWRUVNL� UHåLP� UDGD�� 3UHSR]QDMH� NRQVWUXNFLMVNH� HOHPHQWH�
HOHNWULþQLK�PDãLQD��6DPRVWDOQR�L]YHGH�RVQRYQH�RJOHGH�QD�0-66��
$0�L�60��

'LJLWDOQR�XSUDYOMDQMH ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
0RGHOXMH�L�DQDOL]LUD�HIHNWH�GLVNUHWL]DFLMH�VLJQDOD�L�QMLKRY�XWLFDM�QD�
SHUIRUPDQVH�VLVWHPD��$'�L�'$�NRQYHUWRUL��)RUPLUD�UD]OLþLWH�YUVWH�
PRGHOD� ]D� GLVNUHWQH� OLQHDUQH� VLVWHPH� L� SUHÿH� VD� VYDNRJ� RG WLK�
WLSRYD�PRGHOD�QD�RQH�GUXJH�� 3ULVWXSL� VLQWH]L� UHJXODWRUD�X� VNODGX�
VD� UH]XOWDWLPD� GRELMHQLK� DQDOL]RP� VLVWHPD� L� X� ]DYLVQRVWL� RG�
åHOMHQLK�SHUIRUPDQVL�VLVWHPD�� ,]YUãL�NRQNUHWQX�VLQWH]X�GLJLWDOQRJ�
UHJXODWRUD� NRULVWHüL� QHNX� RG� PHWRGD� X� YUHPHQVNRP��
IUHNYHQFLMVNRP�L�NRPSOHNVQRP�GRPHQX��%RGH��(YDQV��1LNYLVW����
0RGHOXMH� L� VLPXOLUD� GLJLWDOQH� VLVWHPH� DXWRPDWVNRJ� XSUDYOMDQMD�
NRULVWHüL�UDþXQDUVNX�SRGUãNX��0DWODE��6LPXOLQN��L�VO�

,QWHOLJHQWQL�6$8 ������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD��
6WHNQH� RVQRYQD� ]QDQMD� R� LQWHOLJHQWQLP� VLVWHPLPD� XSUDYOMDQMD� L�
QMLKRYLP SUHGQRVWLPD�PDQDPD� X� RGQRVX� QD� NRQYHQFLRQDOQH�
6$8�� 0RGHOXMH� L� VD� DVSHNWD� VWDELOQRVWL� DQDOL]LUD QHOLQHDUQH�
VLVWHPH� XSUDYOMDQMD�� 2EMDVQL� SULQFLSH� QD� NRMLPD� SRþLYDMX� UD]QH�
WHKQLNH� ]D� LGHQWLILNDFLMX� VLVWHPD� L� DGDSWLYQR� XSUDYOMDQMH�� 6WHNQH�
RVQRYQD�]QDQMD�R�LQWHOLJQHWQLP�UHJXODWRULPD��)X]]\��1HXUDO��LWG��L�
QMLKRYRM� SULPMHQL� X� UMHãDYDQMX� UD]OLþLWLK� LQåHQMHUVNLK� SUREOHPD��
$QDOL]LUD� SHUIRUPDQVH� LQWHOLJHQWQLK� 6$8�D� VD� VWDQRYLãWD�
VWDELOQRVWL� L� UD]OLþLWLK� NULWHULMXPD� ]D� RFMHQX� NYDOLWHWD�� 6LPXOLUD�
LQWHOLJHQWQH�6$8�NRULVWHüL�VRIWYHUVNH�DODWH�0DWODE�L�6LPXOLQN�

$UKLWHNWXUD�L�LQWHJUDFLMD�
UDþXQDUVNLK�VLVWHPD�X�
XSUDYOMDQMX

������� � 1DNRQ�ãWR�VWXGHQW�SRORåL�RYDM�LVSLW��ELüH�X�PRJXüQRVWL�GD�
'HILQLãH� VLVWHPVNH� ]DKWMHYH� VKRGQR� SURMHNWQRP� ]DGDWNX��
,GHQWLILNXMH�HOHPHQWH�DUKLWHNWXUH�UDþXQDUVNLK�XSUDYOMDþNLK�VLVWHPD�
L� RSLVXMH� QMLKRYH� IXQNFLMH�� 3UHSR]QDMH� L� LPSOHPHQWLUD� RVQRYQH�
NRPXQLNDFLRQH� VWDQGDUGH� NRML� VH� NRULVWH� ]D� SUHQRV� SRGDWDND� L�
LQWHJUDFLMX RYLK� XSUDYOMDþNLK� VLVWHPD�� 3URQDOD]L�� DQDOL]LUD��
XSRUHÿXMH� L� NRULVWL� � GRVWXSQH� VRIWYHUVNH� DODWH� L� WHKQRORJLMH� ]D�
LQWHJUDFLMX� L� YL]XHOL]DFLMX� HOHPHQWD� VLVWHPD�� ,PSOHPHQWLUD� L�
YDOLGXMH� SURVWLMH� VLVWHPH� UDþXQDUVNRJ� XSUDYOMDQMD� �RQ�RII�
XSUDYOMDQMH��

,]ERUQL�SUHGPHW ������� �

8NXSQR�� �������� �� ��

3R� ]DYUãHWNX PRGXOD� $XWRPDWLND� L� LQGXVWULMVND� HOHNWURWHKQLND�� VWXGHQW� üH� ELWL�
VSRVREDQ�GD��

x 3UHSR]QDMH� L� DQDOL]LUD� VWUXNWXUX�� LQWHUDNFLMX� L� HOHPHQWH� VLVWHPD� DXWRPDWVNRJ� XSUDYOMDQMD� �VHQ]RUH��
DNWXDWRUH��UHJXODWRUH��REMHNWH�XSUDYOMDQMD��

x 0RGHOXMH� L� DQDOL]LUD� HIHNWH�GLVNUHWL]DFLMH� VLJQDOD� L� QMLKRY�XWLFDM� QD�SHUIRUPDQFH� VLVWHPD�DXWRPDWVNRJ�
XSUDYOMDQMD�

x ,]YUãL�VLQWH]X�GLJLWDOQLK�UHJXODWRUD�X�VNODGX�VD�UH]XOWDWLPD�DQDOL]H�6$8�D�L�X�]DYLVQRVWL�RG�GHILQLVDQLK�
NULWHULMXPD�SHUIRPDQVL�

x 'HILQLãH� VLVWHPVNH� ]DKWMHYH� L� DUKLWHNWXUX� UDþXQDUVNLK� XSUDYOMDþNLK� VLVWHPD�� NDR� L� QMLKRYX�
LPSOHPHQWDFLMX�L�YDOLGDFLMX�VKRGQR�SURMHNWQRP�]DGDWNX�

x $QDOL]LUD�L�SUHSR]QDMH�SREOHPH�L]�REODVWL�DXWRPDWLNH�]D�NRMH�VH�PRJX�L]DEUDWL�DGHNYDWQH�L�SULPLMHQLWL�
LQWHOLJHQWQH�PHWRGH�DXWRPDWVNRJ�XSUDYOMDQMD �IX]]\��QHXUDOQH�PUHåH��«�
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