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6OR=HQ� RGQRV� L]PHÏ X� ELRGLYHU]LWHWD�� SULURGH� L� HNROR NH� SUDYGH
SUHGVWDYOMD�GUDJRFHQX�SULOLNX�]D�XËLWHOMH�L�QDVWDYQLNH�GD�UD]YLMX
GXEOMH�UD]XPHYDQMH�XSUDYOMDQMD�=LYRWQRP�VUHGLQRP�NDNR�NRG�VHEH
WDNR� L� NRG� VYRMLK� XËHQLND�� %LRGLYHU]LWHW� SRGU=DYD� VOR=HQH
HNRVLVWHPH� RG� NRMLK� ]DYLVL� VDY� =LYRW��  WR� JD� ËLQL� NOMXËQRP
NRPSRQHQWRP�]GUDYOMD�L�RWSRUQRVWL�QD H�SODQHWH�

,SDN��VYH�NUHÅH�RG�QDV�VDPLK��' D�ELVPR�L]JUDGLOL� NROVNH�VLVWHPH
]DVQRYDQH�QD�SULQFLSLPD�HNROR NH�SUDYGH��QHRSKRGQR�MH�GD�SUYR
NDR�SRMHGLQFL�REQRYLPR�VRSVWYHQX�YH]X�VD�SULURGRP��3UR=LPDMXÅD
LVNXVWYD�X�SULURGL��SRSXW�VHQ]RUQLK�  HWQML�LOL�cNXSDQMD�  XPRPa�
SUHYD]LOD]H� RNYLUH� SXNLK� UHNUHDWLYQLK� DNWLYQRVWL�� 2QD� QDP
RPRJXÅDYDMX�GD�VH�GXEOMH�SRYH=HPR�VD�SULURGQLP�RNUX=HQMHP��GD
JD� GR=LYLPR� VYLP� ËXOLPD� L� VWHNQHPR� GXEOMH� UD]XPHYDQMH� ]D
HNROR NH�VLVWHPH�NRML�RGU=DYDMX�=LYRW�

6YHVQR� XNOMXËLYDQMH� RYDNYLK� DNWLYQRVWL� X� QD X� VYDNRGQHYLFX� L
REUD]RYQL� VLVWHP� GRSULQRVL� UD]YRMX� SUHILQMHQH� HNROR NH� VYHVWL�
8SUDYR� WD� VYHVW� SUHGVWDYOMD� WHPHOM� RGJRYRUQRJ� XSUDYOMDQMD
=LYRWQRP�VUHGLQRP�L�]DODJDQMD�]D�HNROR NX�SUDYGX�

1DYHGHQH�LQLFLMDWLYH�RWNULYDMX�GXERNH�QHMHGQDNRVWL�X�SULVWXSX
SULURGQRP�RNUX=HQMX��ËHVWR�SRGHOMHQRP�SR�VRFLR�HNRQRPVNLP�L
UDVQLP� OLQLMDPD�� XND]XMXÅL� QD� XUJHQWQX� SRWUHEX� ]D� SUDYLËQLP
SULVWXSRP� ]HOHQLP�SURVWRULPD�NDR�HWLËNL�L�SUDYQL�LPSHUDWLY��8
RVQRYL� HNROR NH� SUDYGH� OH=L� LVNXVWYHQR� VKYDWDQMH� YUHGQRVWL
SULURGH� L� QHRSKRGQRVW� QMHQRJ� RËXYDQMD� L� SUDYHGQH� UDVSRGHOH
GREURELWL� PHÏ X� VYLP� GUX WYHQLP� VORMHYLPD�� 5DGL� GXEOMHJ
UD]XPHYDQMD� ILOR]RILMH� HNROR NH� SUDYGH�� DQDOL]LUDÅHPR� NOMXËQH
NRQFHSWH�NRML�RVOLNDYDMX�QMHQH�WHPHOMH�L] �UD]OLËLWLK�SHUVSHNWLYD�

6YDNL�VHJP HQW�WHNVWD�SUDÅHQ�MH�QL]RP �SLWDQMD�NRMD�LP DMX�]D�FLOM�GD
SURYHUH�UD]XP HYDQMH�L�SRGVWDNQX�SUHLVSLWLYDQMH�SRVWRMHÅLK�SULVWXSD
REUD]RYDQMX�R�=LYRWQRM�VUHGLQL�

2YD�SLWDQMD�QLVX�WX�VDP R�GD�LQVSLUL X�QD�UD]P L OMDQMH��YHÅ�L�GD�SRNUHQX
QD�DNFLMX��2QD�RKUDEUXMX�XËLWHOMH�L�QDVWDYQLNH�GD�UD]P RWUH�NDNR�GD�RYH
NRP SOHNVQH� L� P HÏ XVREQR� SRYH]DQH� NRQFHSWH� XNOMXËH� X� VYRMX
QDVWDYQX� SUDNVX�� RVQD=XMXÅL� LK� GD� VWYRUH� LQNOX]LYQLMH�� RGU=LYLMH� L
SUDYHGQLMH�REUD]RYQR�RNUX=HQMH�

. DNR� SUDNWLNRYDWL� VHQ] RUQH�  HWQMH
SULURGRP �LOL�cNXSDQMH� XP RP a�

6OHGHÅL�SXW�NDGD�VH�QDÏ HWH�X�SULURGL�
XVP HULWH�SD=QMX�QD�VYRMD�ËXOD

� WD�YLGLWH��ËXMHWH��NDNDY�P LULV�L�XNXV
RVHÅDWH"
,VWUD=LWH�VYRMX�RNROLQX�GRGLURP ��NDNYH
RVHÅDMH�RQD�X�YDP D�EXGL"
=DVWDQLWH�SRUHG�GUYHWD��FYHWD��SWLFH�LOL
LQVHNWD��3RVP DWUDMWH�LK��' R=LYLWH�LK
VYLP �ËXOLP D��=DEHOH=LWH�VYRMD
] DSD=DQMD�



. RMH�VX�P RJXÅQRVWL�] D�LP SOHP HQWDFLMX
LP HU] LYQLK�LVNXVWDYD��NDR� WR�VX� HWQMH
SULURGRP �L��NXSDQMH� XP RP ���X� NROVNX
VYDNRGQHYLFX��VD�FLOMHP �XQDSUHÏ HQMD
UD] XP HYDQMD�HNROR NLK�VLVWHP D�NRG�XËHQLND"

. DNR�HILNDVQR�LQWHJULVDWL�NRQFHSW�SUDYGH�] D
VYH�YUVWH�X�YD=HÅL�NXULNXOXP �L�WLP H�GRSULQHWL
UD] YRMX�VYHVWL�R�P HÏ XVREQRM�SRYH] DQRVWL
VYLK�=LYLK�ELÅD�QD�QD RM�SODQHWL"

8�NRMRM�P HUL�EL�SUR LUHQMH�SRMP D�SUDYGH�QD
QHOMXGVND�ELÅD�P RJOR�XWLFDWL�QD�IRUP LUDQMH
VWDYRYD�XËHQLND�R�HNROR NLP �L�GUX WYHQLP
SUREOHP LP D"

. RMH�GLGDNWLËNH�P HWRGH�L�DNWLYQRVWL�X
XËLRQLFL�P RJX�SRGVWLFDWL�XËHQLNH�GD
UD] XP HMX�L�FHQH�NRP SOHNVQX�P UH=X�RGQRVD�L
] DYLVQRVWL�NRMD�RP RJXÅDYD�RSVWDQDN�=LYRWD
QD�=HP OML"
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3UDYGD�]D�YL H�YUVWD�MH�NRQFHSW�NRML�MH�SRNUHQXOD�' RQD�+DUDYDM�X
VYRMRM� NQML]L� L] � � � � � �� c. DGD� VH� YUVWH� VUHWQXa�� 3UDYGD� YL H� YUVWD
GRYRGL�X�SLWDQMH�WUDGLFLRQDOQH�SRJOHGH�QD�SUDYGX�SUR LUXMXÅL�VYRM
RELP�L]YDQ�OMXGVNLK�LQWHUHVD�NDNR�EL�XNOMXËLOD�VYH�REOLNH�=LYRWD�VD
NRMLPD�GHOLPR�QD X�SODQHWX�

2YDM� SULVWXS� SROD]L� RG� QHUDVNLGLYH� SRYH]DQRVWL� OMXGVNRJ
SRVWRMDQMD� VD� =LYRWLQMDPD�� ELOMNDPD��  XPDPD�� UHNDPD�
]HPOML WHP�� YD]GXKRP�� ]DSUDYR� VD� ËLWDYLP� HNRVLVWHPLPD�
3UHSR]QDMXÅL�RYH�YH]H��NRQFHSW�SUDYGH�]D�YL H�YUVWD�WH=L�GD�VH
SR]DEDYL� VOR=HQRP� PUH=RP� RGQRVD� L� PHÏ X]DYLVQRVWL� NRMD
RGU=DYD� =LYRW� QD� =HPOML�� 2YDM� RNYLU� QDV� SR]LYD� GD� UD]PRWULPR
HWLËNH�SRVOHGLFH�QD LK�LQWHUDNFLMD�VD�QHOMXGVNLP�ELÅLPD�L�XWLFDM
QD LK�SRVWXSDND�QD�QMLKRYH�=LYRWH�L�VWDQL WD�

. RQFHSW�SUDYGH�]D�VYH�YUVWH�SRVWDYOMD�NULWLËQD�SLWDQMD�R�XORJDPD
L� SUDYLPD� VYLK� =LYLK� ELÅD� X� QD LP � ]DMHGQLËNLP� RNUX=HQMLPD�
]DOD=XÅL�VH�]D�LQNOX]LYQLMH�UD]XPHYDQMH�SUDYGH�NRMH�SR WXMH�L� WLWL
LQWHJULWHW�UD]OLËLWLK�ELROR NLK�L�HNROR NLK�]DMHGQLFD�

' LVNXUV�R�SUDYGL�]D�VYH�YUVWH�EDYL�VH�L�VDYUHPHQLP�PHÏ X]DYLVQLP
SUREOHPLPD��SRVHEQR�XWLFDMHP�UD]OLËLWLK�REOLND�QHMHGQDNRVWL�QD
OMXGH�L�QHOMXGVND�ELÅD��2Q�SUHLVSLWXMH�PRQRSRO�QDG�SUDYGRP�NRMX
VX�LVWRULMVNL�SULVYDMDOH�GRPLQDQWQH�OMXGVNH�JUXSH��ËHVWR�QD� WHWX
UDQMLYLMLK�OMXGVNLK�SRSXODFLMD�L�QHOMXGVNRJ�VYHWD�

. ULWLËNL�SUHLVSLWXMXÅL�NR�VX�VXEMHNWL�SUDYGH�X�QD LP �]DMHGQLËNLP
VYHWRYLPD�� RYD� SHUVSHNWLYD� LVWLËH� XORJH� VYLK� DNWHUD� X
DQWURSRFHQWULËQLP� SUDYQLP� L� GUX WYHQLP� RNYLULPD�� GRYRGHÅL� X
SLWDQMH� QMLKRYX� DGHNYDWQRVW� L� ]DOD=XÅL� VH� ]D� SUHOD]DN� VD
DQWURSRFHQWULËQLK� SDUDGLJPL� QD� VYHREXKYDWQLMH� SULVWXSH� NRML
SUHSR]QDMX�PHÏ XVREQX�SRYH]DQRVW�VYLK�YUVWD�

2YDM�SRPDN�QH�VDPR�GD�GRYRGL�X�SLWDQMH�WUDGLFLRQDOQH�JUDQLFH
SUDYGH��YHÅ�L�RWYDUD�QRYH�SXWHYH�]D�]DJRYDUDQMH�SUDYD�L�GREURELWL
VYLK� ELÅD�� QH� VDPR� OMXGL�� ËLPH� VH� QHJXMH� SUDYHGQLMD� L� RGU=LYLMD
EXGXÅQRVW�]D�QD X�SODQHWX�
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. DNDY�EL�XWLFDM�QD�VSURYRÏ HQMH�REUD] RYDQMD�R
=LYRWQRM�VUHGLQL�X� NRODP D�LP DR�NRQFHSW
cUHJHQHUDFLMH�VURGVWYD�VD�SODQHWRP
=HP OMRP a"

. RMLP �VWUDWHJLMDP D�XËLWHOML�L�QDVWDYQLFL
P RJX�GD�SRGVWLËX�RVHÅDM�SRYH] DQRVWL�L
RGJRYRUQRVWL�SUHP D�=LYRWQRM�VUHGLQL�NRG
XËHQLND"

1D�NRML�QDËLQ�SUHGVWDYLWL�NRQFHSW��ËXGQRJ
VURGVWYD��XËHQLFLP D�VD�FLOMHP �SURP RFLMH
LQNOX] LYQRVWL�L�MHGLQVWYD��QDVXSURW
SRGHOMHQRVWL"
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c2EQDYOMDQMH�VURGVWYD�VD�SODQHWRP�=HPOMRPa�SUHGVWDYOMD�XEHGOMLY
DSHO� GD� SUHLVSLWDPR� L� UHYLWDOL]XMHPR� VYRM� RGQRV� VD� =LYRWQRP
VUHGLQRP��2YDM�NRQFHSW��NRML�MH�GHWDOMQR�UD]UDÏ HQ�X�LVWRLPHQRM
NQML]L� 0 DMNOD� . RHQD�� LVWLËH� ]QDËDM� XVSRVWDYOMDQMD� GXERNH
SRYH]DQRVWL� VD� SULURGRP� L� SURPRYL H� KROLVWLËNL� SULVWXS� NRML
SRVPDWUD� EODJRVWDQMH� OMXGL� NDR� QHUDVNLGLYR� SRYH]DQR� VD
HNROR NLP� EDODQVRP�� $XWRU� QDV� SR]LYD� GD� SULKYDWLPR� RGU=LYH
SUDNVH�L�VWDYRYH�NRML�GRSULQRVH�RËXYDQMX�HNRVLVWHPD�QD�=HPOML�L
SRGVWLËX�KDUPRQLËDQ�RGQRV�L]PHÏ X�ËRYHND�L�SULURGH�

7DNDY�RGQRV��SRVHEQR�NDGD�VH�NRQFHSWXDOL]XMH�NDR�SROLWLND��LVWLËH
YD=QRVW� SUHSR]QDYDQMD� L� YUHGQRYDQMD� UD]OLND�� D� QH� VOLËQRVWL�
JUDGHÅL�YH]H�QD�RVQRYX�SRWHQFLMDOQLK�LOL�VWYDUQLK�DILQLWHWD�NRML
GRSULQRVH� RËXYDQMX� =LYRWD�� 2YDM� WLS� VURGVWYD�� ËHVWR� QD]LYDQ
cËXGQLP�VURGVWYRPa��QDVWDMH�NDR�RGJRYRU�QD� WHWQH�XWLFDMH�NRMH
QHNL�OMXGL�LPDMX�QD�=LYRWQX�VUHGLQX�

7R�XNOMXËXMH�L]JUDGQMX�VDYH]D�NRML�QLVX�]DVQRYDQL�QD�SRUHNOX��YHÅ
VH�DNWLYQR�VWYDUDMX��JUDGH�L�VSURYRGH�NUR] �]DMHGQLËNH�QDSRUH��2YDM
LQRYDWLYQL�RNYLU�VURGVWYD�GRYRGL�X�SLWDQMH�NRQYHQFLRQDOQH�QRUPH
L�NDWHJRULMH�LGHQWLWHWD��]DOD=XÅL�VH�]D�MHGLQVWYR�QDVXSURW�SRGHOD�
7R� MH� SXWRYDQMH� NRMH� QLMH� GHILQLVDQR� SRËHWQRP� WDËNRP� YHÅ
RGUHGL WHP� \ � NROHNWLYQLP� SRNUHWRP� ND� HNROR NRM� L� GUX WYHQRM
RGU=LYRVWL�

5HGHILQLVDQMHP� SRMPD� VURGVWYD� QD� RSLVDQL� QDËLQ�� RQR� VH
WUDQVIRUPL H�X�VQD=DQ�LQVWUXPHQW�HNROR NRJ�DNWLYL]PD��XVPHUHQ
ND� VWYDUDQMX� EXGXÅQRVWL� X� NRMRM� VH� OMXGVNL� L� QHOMXGVNL� =LYRW
SRGMHGQDNR� YUHGQXMX�� D� ELRGLYHU]LWHW� FYHWD� RVORERÏ HQ
GHVWUXNWLYQLK� VNORQRVWL� DQWURSRFHQWULËQLK� GHODWQRVWL�� 2YDM
SULVWXS�QLMH�VDPR�WHRULMVNL�NRQFHSW��YHÅ� ]DKWHYD�NRQWLQXLUDQX
SULPHQX�L�UHLQWHUSUHWDFLMX��ËLPH�SRVWDMH�GLQDPLËQD�L�XWLFDMQD�VLOD
X�REOLNRYDQMX�QD H�LQWHUDNFLMH�VD�VYHWRP�RNR�QDV�
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3RMDP�cVYHW�PQRJLK�VYHWRYDa�NULWLNXMH�SUHYL H�SRMHGQRVWDYOMHQH�
UHGXNFLRQLVWLËNH� RNYLUH� NRML� GRPLQLUDMX� VDYUHPHQLP� JOREDOQLP
VLVWHPLPD��D�SRVHEQR�VX�SULVXWQL�X�REUD]RYDQMX��2YDM�NRQFHSW
GRYRGL�X�SLWDQMH�QDPHWDQMH�XQLIRUPQLK��OLQHDUQLK�PRGHOD�NRML�QH
SUHSR]QDMX� VX WLQVNX� VOR=HQRVW�� FHORYLWRVW�� FLNOLËQRVW� L
UD]QROLNRVW�QD HJ�VYHWD�

2EUD]RYQL� VLVWHPL�� QDURËLWR�� ËHVWR� WH=H� GD� GHILQL X
VWDQGDUGL]RYDQH�NDWHJRULMH�\ �VSHFLILËDQ�WLS�XËHQLND��QDVWDYQLND
LOL� QDVWDYQRJ� SODQD� L� SURJUDPD� \ � ]DQHPDUXMXÅL� UD]QROLNRVW� L
MHGLQVWYHQRVW�SRMHGLQDFD��8�VYHWX�UD]QROLNRP�SRSXW�QD HJ��QH
SRVWRML� cXQLYHU]DOQR� GHWHa�� DOL� REUD]RYQL� VLVWHPL� LPDMX� PRÅ� GD
VWYRUH� WDNYX� GHILQLFLMX�� 7R� GRYRGL� GR� NUHLUDQMD� WLSLËQH� VOLNH
cSURVHËQRJ� GHWHWDa� QD� NRMRM� VH� ËHVWR� ]DVQLYDMX� FHORNXSQH
QDFLRQDOQH� REUD]RYQH� SROLWLNH�� 1D=DORVW�� RYDNDY� SULVWXS
]DQHPDUXMH�]QDËDMDQ�EURM�GHFH�NRMD�VH�QH�XNODSDMX�X�RYDM�NDOXS�
VYUVWDYDMXÅL�LK�X�NDWHJRULMX�RQLK�NRMLPD�MH�SRWUHEQD�cLQNOX]LMDa�LOL
LK�R]QDËDYDMXÅL�NDR�GHFX�cX�QHSRYROMQRP�SROR=DMXa��7DNYH�HWLNHWH
QH�VDPR�GD�PDUJLQDOL]XMX�GHFX��YHÅ�L�RQHPRJXÅDYDMX�GD�VH�FHQH
QMLKRY� VSHFLILËDQ� GRSULQRV� L� SRWUHEH��  WR� QD� NUDMX� VSUHËDYD
VWYDUDQMH� LVWLQVNL� FHORYLWRJ� L� LQNOX]LYQRJ� REUD]RYDQMD� NRMH
RGUD=DYD�ERJDWVWYR�OMXGVNLK�LVNXVWDYD�

8� REUD]RYQRP� SULVWXSX� ËHVWR� VH� RJOHGD� WH=QMD� GUX WYD� ND
IUDJPHQWDFLML� VOR=HQLK� VLVWHPD��  WR� PR=H� UH]XOWLUDWL� SRYU QLP
VKYDWDQMHP�=LYRWD��8� NRODPD�VH�GHFD�UXWLQVNL�NODVLILNXMX�SUHPD
X]UDVWX� L� XËH� X� RGYRMHQLP� JUXSDPD��  WR� PR=H� RPHWDWL� UD]YRM
UD]QRYUVQLK�LQWHUDNFLMD�NDUDNWHULVWLËQLK�]D�UHDODQ�VYHW�

3ULQFLS�UD]GYDMDQMD�SULPHQMXMH�VH�L�QD�VWUXNWXULUDQMH�QDVWDYQRJ
SODQD�L�SURJUDPD��JGH�VX�SRMHGLQDËQH�GLVFLSOLQH�MDVQR�L]RORYDQH�
8ËHQLFL� SURYRGH� RGUHÏ HQR� YUHPH� QD� ËDVX� PDWHPDWLNH�� QDNRQ
ËHJD� VOHGL� QDJOD� WUDQ]LFLMD� QD� ËDV� MH]LND�� D� ]DWLP� QD� SULURGQH
QDXNH��EH] �LQWHJULVDQMD�RYLK�REODVWL�X�FHORYLWR�LVNXVWYR�XËHQMD�
2YDNDY� SULVWXS� QH� XVSHYD� GD� GRËDUD� PHÏ XVREQX� SRYH]DQRVW
UD]OLËLWLK� YUVWD� ]QDQMD� L� YL HGLPHQ]LRQDOQX� SULURGX� SURFHVD
XËHQMD�
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