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&RPH� q� VWDWR� JLj�PHVVR� LQ� HYLGHQ]D� QHO� FDS�� ���� DOFXQH� SURYH� FRQVLVWHYDQR� QHOOD�
YLVXDOL]]D]LRQH�GHL�JHWWL�IDFHQGR�XVR�GL�5RGDPLQD�%��

/H DQDOLVL� ULJXDUGDQR� VLD� L� JHWWL� LQ� DFTXD� IHUPD� VLD� L� JHWWL� FRQ� SUHVHQ]D� GL� PRWR�
RQGRVR�

����� &DVR�GHL�JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��
3HU�TXDQWR�DWWLHQH�L�JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��VL�ULSRUWD�LQ�ILJ��

��������XQ
LPPDJLQH�LVWDQWDQHD�GL�XQ�JHWWR�FRQ�SRUWDWD�GL����O�K�IXRULXVFHQWH�GD�XQ�RULIL]LR�
GL GLDPHWUR�����PP���

�
1HO VHJXLWR�VL�IDUj�ULIHULPHQWR�DO�FDVR�GL�XQ�JHWWR�LPPHVVR�YHUWLFDOPHQWH�GDO�EDVVR�

LQ XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH�FRQ�GHQVLWj�XQLIRUPH��,Q�WDOL�FRQGL]LRQL��LO�WLSR�GL�FDPSR�GL�
PRWR�FKH�VL� VWDELOLVFH� LQ�FRUULVSRQGHQ]D�GHO�SHOR� OLEHUR�GHO� IOXLGR�DPELHQWH�GLSHQGH�GDOOD�
GHQVLWj�GHO�IOXLGR�GHO�JHWWR��

)LJ����������*HWWR�LPPHVVR�LQ�DFTXD�IHUPD�FRQ�SRUWDWD�GL����O�K��GLDPHWUR�GHOO·XJHOOR�'�����PP� 
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,Q SDUWLFRODUH�� VH� LO� JHWWR� q� FDUDWWHUL]]DWR� GD� XQD� GHQVLWj� PDJJLRUH� GHO� IOXLGR�
DPELHQWH�� VL� FUHD� XQ� UHJLRQH� GL� IOXVVR� GL� ULFDGXWD� GHO� WLSR� ULSRUWDWR� LQ� ILJ�� ���������
FDUDWWHUL]]DWD�GD�XQ�FRHIILFLHQWH�GL�LQWUXVLRQH�QHJDWLYR��

1HO FDVR�LQ�FXL�LO�IOXLGR�GHO�JHWWR�DEELD�XQD�GHQVLWj�
PLQRUH�GHO�IOXLGR�DPELHQWH��XQD�SRVVLELOH�VFKHPDWL]]D]LRQH�
GHO FDPSR�GL�PRWR�FKH�VL�JHQHUD�q�ULSRUWDWD�LQ�ILJ����������

1HO FDVR� DQDOL]]DWR� SHU� TXHVWD� ULFHUFD�� LQ� FXL� OD�
GHQVLWj� GHO� JHWWR� q� VRVWDQ]LDOPHQWH� DQDORJD� D� TXHOOD� GHO�
IOXLGR DPELHQWH�� OD� VLWXD]LRQH�q� LQWHUPHGLD� ULVSHWWR�DL�GXH�
FDVL�UDSSUHVHQWDWL�QHOOH�ILJJ��������������

1HOO
LPPDJLQH� GL� ILJ�� ������� VL� q� ULSRUWDWR�
O
DQGDPHQWR� GHOOD� VFDOD� GHOOD� OXQJKH]]H� E�� GHILQLWD� FRQ� OD�
SULPD� GHOOH� ��������� 6H� VL� WLHQ� FRQWR� GHJOL� HIIHWWL�
GHOO
LQWHUPLWWHQ]D�H�GHOOR� VSHVVRUH�GHOOD� OLQHD�FRQ�FXL� VL� q�
WUDFFLDWR� O
DQGDPHQWR�
GL E��VL�SXz�VHQ]
DOWUR�
FRQFOXGHUH� FKH� OD�
FXUYD�� OXRJR�
JHRPHWULFR� GHL� SXQWL�
UDSSUHVHQWDQWL� OD�
GLVWDQ]D� GDOO
DVVH� GHO�
JHWWR�LQ�FXL�OD�YHORFLWj�
q XJXDOH� D� ��H� YROWH�
TXHOOD� LQ� DVVH� �QHO�
VHJXLWR� LQGLFDWD� FRPH�
FXUYD� %��� q�
FHUWDPHQWH� FRQWHQXWD� QHOOD� UHJLRQH� GHO� FDPSR� GL� PRWR� GHO� JHWWR�� (
� HYLGHQWH� FKH� WDOH�
LQIRUPD]LRQH� q� SXUDPHQWH� TXDOLWDWLYD� LQ� TXDQWR�QRQ� q� SRVVLELOH� DIIHUPDUH� FKH� OD� FXUYD�%
GLVHJQDWD�FRQJLXQJD�L�SXQWL�D�YHORFLWj�XJXDOH�D�XP�H��VLD�SHUFKp�O
LPPDJLQH�q�ULIHULWD�DG�XQ�
LVWDQWH� �H� QRQ� DOOD�PHGLD� UHODWLYD� DG�XQ�RSSRUWXQR� LQWHUYDOOR�GL� WHPSR��� VLD�SHUFKp�QRQ�q�
SRVVLELOH� ULFDYDUH� GDOOD� VWHVVD� LPPDJLQH�� FRQ� OH� DSSDUHFFKLDWXUH� DWWXDOPHQWH� GLVSRQLELOL��

�

)LJ����������7LSLFR�FDPSR�GL�PRWR�GL�XQ�JHWWR�

FRQ�GHQVLWj�PDJJLRUH�GHO�IOXLGR�DPELHQWH� 

�

)LJ����������7LSLFR�FDPSR�GL�PRWR�GL�XQ�JHWWR�FRQ�GHQVLWj�PLQRUH�GHO�IOXLGR�DPELHQWH� 
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GHOOH�LQIRUPD]LRQL�TXDQWLWDWLYH�VXO�FDPSR�GL�YHORFLWj��
7XWWDYLD�� FHUWDPHQWH� LO� ULVXOWDWR� KD� XQD� FHUWD� YDOHQ]D�� LQ� TXDQWR� FRQVHQWH� GL�

DIIHUPDUH�FKH�OD�FXUYD�% q LQWHUQD�DOOD�UHJLRQH�GHO�JHWWR��
�
����� &DVR�GHL�JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR��

3HU�TXDQWR�DWWLHQH�LO�FDVR�GL�XQ�JHWWR�HIIOXHQWH�LQ�XQ�IOXLGR�DPELHQWH�LQ�PRWR�RQGRVR��
VL SXz�IDU�ULIHULPHQWR�DOOH�ILJJ������������,Q�SDUWLFRODUH�OD�ILJ���������UDSSUHVHQWD�XQ�JHWWR�
FRQ SRUWDWD�DOO
RULIL]LR�GL����O�K��LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��GRSR�������VHF�
GDOO
DSHUWXUD�GHOOD�YDOYROD��/H�ILJJ�����������UDSSUHVHQWDQR�OR�VWHVVR�JHWWR��D�SDUWLUH�GDOOR�
VWHVVR� LVWDQWH�� LPPHVVR� LQ�XQ�FDSR�GL� OLTXLGR� LQ�PRWR�RQGRVR�FRQ�SHULRGR�XJXDOH�D���V�H�
DOWH]]D� XJXDOH� D� �� FP�� /D� SURIRQGLWj� GHOO
DFTXD� LQ� FDQDOH� HUD� GL� ��� FP�� /H� TXDWWUR�
LPPDJLQL�VRQR�UHODWLYH�D�LVWDQWL�GL�WHPSR�LQWHUYDOODWL�GL�����V��RVVLD�XQ�TXDUWR�GL�SHULRGR�GHO�
PRWR� RQGRVR�� (
� SRVVLELOH� QRWDUH� OH� IOHVVLRQL� D� FXL� LO� JHWWR� q� VRWWRSRVWR� D� VHFRQGD� GHJOL�
LVWDQWL�GL�WHPSR�FRQVLGHUDWL�H�GHOOD�SURIRQGLWj�]��

$QDORJDPHQWH� OD�ILJ���������UDSSUHVHQWD�XQ�JHWWR�FRQ�SRUWDWD�DOO
RULIL]LR�GL����O�K��
LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��/H�ILJJ������������UDSSUHVHQWDQR�OR�VWHVVR�JHWWR��
D SDUWLUH� GDOOR� VWHVVR� LVWDQWH�� LPPHVVR� LQ� XQ� FDSR� GL� OLTXLGR� LQ� PRWR� RQGRVR� FRQ�
FDUDWWHULVWLFKH�LQQDQ]L�GHWWH��

/H LPPDJLQL�ULSRUWDWH�FRQVHQWRQR�GL�HIIHWWXDUH�XQ�FRQIURQWR�IUD�L�JHWWL�LPPHVVL�LQ�XQ�
FDPSR�GL�OLTXLGR�LQ�TXLHWH�H�JOL�VWHVVL�JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR��
7DOH�FRPSDUD]LRQH�PHWWH� LQ�HYLGHQ]D� O
HIIHWWR�EHQHILFR�GRYXWR�DOOD�SUHVHQ]D�GHO�FDPSR�GL�
PRWR� RQGRVR�� ,QIDWWL� O
DQDOLVL� GL� FLDVFXQD� LPPDJLQH� LVWDQWDQHD�� UHODWLYD� DO� FDVR� GHL� JHWWL�
LQWHUDJHQWL� FRQ� OH� RQGH�� PHWWH� LQ� HYLGHQ]D� XQ� DOODUJDPHQWR� GHOOH� VH]LRQL� WUDVYHUVDOL� SL��
PDUFDWR�ULVSHWWR�DO�FDVR�GHOOR�VWHVVR�JHWWR�LPPHVVR�LQ�DFTXD�IHUPD��4XHVWD�FRQVLGHUD]LRQH�q�
SDUWLFRODUPHQWH�LQWHUHVVDQWH��SRLFKp�FRQVHQWH�GL�DIIHUPDUH�FKH�LO�SURFHVVR�GL�LQWUXVLRQH�FKH�
VL UHDOL]]D�QHO� FDVR�GL�XQ�JHWWR� LQWHUDJHQWH� FRQ� OH�RQGH�q�FHUWDPHQWH�PDJJLRUH� ULVSHWWR�DO�
FDVR� �GL�XQ�JHWWR� LQ�DFTXD� IHUPD�H�FKH�TXHVWD�FRQFOXVLRQH�QRQ�q� OHJDWD�DG�XQD�SURFHGXUD�
HXOHULDQD�GL�DQDOLVL��$�WDO�ULJXDUGR��VL�RVVHUYD�FKH�LO�FRPSRUWDPHQWR�RVFLOODQWH�GL�XQ�JHWWR�
LQWHUDJHQWH�FRQ�XQ�FDPSR�GL�PRWR�RQGRVR�QRQ�q�FRPSDUDELOH�FRQ�TXHOOR�GL�XQD�SLXPD��6L�
ULFRUGD��VL�YHGD�LO�FDS�����FKH��QHO�FDVR�GHOOH�SLXPH��OH�DQDOLVL�HXOHULDQH�GHO�FDPSR�GL�PRWR�
LQGXFRQR�D�ULWHQHUH�FKH�LO�FRHIILFLHQWH�GL�LQWUXVLRQH�VLD�����GL�TXHOOR�GL�XQ�JHWWR��6HFRQGR�
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3HGHUVHQ� �������� WDOH� FRQFOXVLRQH�q� HUUDWD��8Q
DQDOLVL� ODJUDQJLDQD�GHOOH�SLXPH��VHFRQGR�
OR��

�

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH�FRQ�SRUWDWD�GL���O�K��

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��
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)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��

�

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��
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)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH�FRQ�SRUWDWD�GL���O�K��W ������V��

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGRLQ�TXLHWH�FRQ�SRUWDWD�GL���O�K��
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)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��
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)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��

)LJ����������*HWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR�FRQ�SRUWDWD�GL���O�K��W ������V��
WHVVR DXWRUH��PHWWHUHEEH�LQ�HYLGHQ]D�OD�ORUR�WHQGHQ]D�DG�RVFLOODUH�H��TXLQGL��D�GDU�OXRJR�D�
GHOOH�HUURQHH�LQWHUSUHWD]LRQL�FRPSDUDWLYH�ULVSHWWR�DO�FDVR�GL�XQ�JHWWR��
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/H LPPDJLQL� GHOOH� ILJJ�� ��������� H� ���������� PHWWRQR� DQFK
HVVH� LQ� HYLGHQ]D� XQ�
FRPSRUWDPHQWR� RVFLOODWRULR� GHO� JHWWR� LPPHVVR� LQ� XQ� FDPSR� GL�PRWR� RQGRVR��7XWWDYLD�� OD�
VLQJROD� LPPDJLQH� LVWDQWDQHD� UHODWLYD� DL� JHWWL� LQWHUDJHQWL� FRQ� OH� RQGH� HYLGHQ]LD� XQ�
DOODUJDPHQWR�PDJJLRUH�ULVSHWWR�DO�FDVR�GHOOR�VWHVVR�JHWWR�LQ�DFTXD�IHUPD��(UURQHD��SHUWDQWR��
VDUHEEH�� O
LQWHUSUHWD]LRQH� VHFRQGR� FXL� OD� SUHVHQ]D� GL� XQ� FDPSR� GL� PRWR� RQGRVR� GDUHEEH�
OXRJR HVFOXVLYDPHQWH�DG�XQ
RVFLOOD]LRQH�GHO�JHWWR�VHQ]D�PRGLILFDUQH�L�SDUDPHWUL��FRVu�FRPH�
DYYHUUHEEH�SHU�OH�SLXPH��

(
 HYLGHQWH� FKH� OH� DQDOLVL� FKH� VL� SRVVRQR� FRQGXUUH� FRQ� XQ� VLVWHPD� /'$� VRQR�
WLSLFDPHQWH�HXOHULDQH��HG�HVVH�QRQ�DYUHEEHUR�FRQVHQWLWR�D�SULRUL�GL�SRWHU�HOLPLQDUH�HYHQWXDOL�
GXEEL FLUFD�XQD�VRUWD�GL�DQDORJLD�WUD�OH�RVFLOOD]LRQL�D�FXL�q�VRJJHWWR�XQ�JHWWR�LQWHUDJHQWH�FRQ�
XQ FDPSR�GL�PRWR�RQGRVR�H� OH�RVFLOOD]LRQL� WLSLFKH�GL�XQD�SLXPD� LQ�PRWR� LQ�XQ�FDPSR�GL�
IOXLGR LQ�TXLHWH��,Q�UHDOWj�VL�GHYH�RVVHUYDUH�FKH��PHQWUH�OH�RVFLOOD]LRQL�WLSLFKH�GL�XQD�SLXPD�
YLYRQR GL�YLWD�SURSULD�H�QRQ�SUHVXSSRQJRQR�O
LQWHUYHQWR�GHOO
DPELHQWH�HVWHUQR��QHO�FDVR�GHL�
JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR��OH�RVFLOOD]LRQL�VRQR�LO�ULVXOWDWR�GL�XQD�
LQWHUD]LRQH�FKH��GL�IDWWR��QRQ�VL�OLPLWD�VROR�DG�HVVH��,QIDWWL�XQ�JHWWR�QRQ�q�XQ�FRUSR�ULJLGR�R��
TXDQWR� PHQR�� LPSHUPHDELOH�� 'XQTXH� HVVR� ULVHQWH� GHOOD� SUHVHQ]D� H� GHOOH� YDULD]LRQL� GHOOH�
YHORFLWj� GHO� FDPSR� GL� PRWR� HVWHUQR�� QRQ� VROR� LQ� WHUPLQL� GL� RVFLOOD]LRQL�� 4XHVWD�
FRQVLGHUD]LRQH�PHWWH�LQ�HYLGHQ]D�OD�VRVWDQ]LDOH�GLIIHUHQ]D�WUD�OH�RVFLOOD]LRQL�SURSULH�GL�XQD�
SLXPD�H�OH�RVFLOOD]LRQL�LQGRWWH�GD�XQ�FDPSR�GL�PRWR�RQGRVR�VX�XQ�JHWWR��

/H LPPDJLQL� GHOOH� ILJJ�� ��������� H� ���������� KDQQR� FRQVHQWLWR� GL� FRQIHUPDUH� OH�
LSRWHVL�DYDQ]DWH�GD�&K\DQ�H�+ZXQJ���������2VVLD��QHOO
DPELWR�GHL�JHWWL�LQWHUDJHQWL�FRQ�XQ�
FDPSR�GL�PRWR�RQGRVR�q�SRVVLELOH�GLVWLQJXHUH�WUH�GLYHUVH�UHJLRQL��FKH��D�SDUWLUH�GDOO
XJHOOR��
SRVVRQR�HVVHUH�FRVu�GHILQLWH��
���UHJLRQH�GL�IOHVVLRQH�GHO�JHWWR�
�� UHJLRQH�GL�WUDQVL]LRQH�
�� UHJLRQH�GL�JHWWR�VYLOXSSDWR�

1HOOD� UHJLRQH�GL� IOHVVLRQH�� VL�RVVHUYD�FKH� LO�JHWWR�q�GRPLQDWR�GDOOD� VXD�TXDQWLWj�GL�
PRWR�� ,Q�TXHVWD� UHJLRQH�� OH� LPPDJLQL�KDQQR�PHVVR� LQ�HYLGHQ]D�XQD�SHULRGLFD�RVFLOOD]LRQH�
GHO JHWWR�� FKH� FRQVHUYD��PHWDIRULFDPHQWH�� OD� VXD� LGHQWLWj� LQ� YLUW�� GHOOD� ULJLGH]]D� FKH� OR�
FDUDWWHUL]]D�� /H� SHULRGLFKH� IOHVVLRQL� D� FXL� LO� JHWWR� q� VRWWRSRVWR� VRQR� FKLDUDPHQWH� GRYXWH�
DOO
LPSDWWR� GHOOD� PDVVD� OLTXLGD� HVWHUQD� LQ� PRWR� FRQ� FRPSRQHQWL� RUL]]RQWDOL� GL� YHORFLWj�
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RVFLOODQWL� QHO� WHPSR�� 7UD� O
DOWUR�� VL� RVVHUYD� FKH�� LQ� YLFLQDQ]D� GHOO
XJHOOR�� OD� GLPHQVLRQH�
GHOOD� VH]LRQH� WUDVYHUVDOH� GHO� JHWWR� DQDOL]]DWR� HUD� UHODWLYDPHQWH� SLFFROD�� ULVSHWWR� DOOD�
OXQJKH]]D�GHOO
RQGD�FRQ�FXL�LQWHUDJLYD��,Q�WDOL�VLWXD]LRQL�q�SRVVLELOH�DIIHUPDUH�FKH�QRQ�VL�KD�
XQD JURVVD�YDULD]LRQH�GHOOH�FRPSRQHQWL�GL�YHORFLWj�RUL]]RQWDOH�OXQJR�XQD�VH]LRQH�WUDVYHUVDOH�
GHO JHWWR�VWHVVR�H�FKH��GXQTXH��WXWWL�L�SXQWL�GL�WDOH�VH]LRQH��VRQR�DVVRJJHWWDWL��LQ�XQ�GHILQLWR�
LVWDQWH�� DG�XQR� VWHVVR� VSRVWDPHQWR� LPSRVWR� GDOOD� SUHVHQ]D�GHO� FDPSR�GL�PRWR�HVWHUQR�� ,Q�
DOWUL�WHUPLQL��q�SRVVLELOH�SHQVDUH�FKH�WXWWL�L�SXQWL�GL�XQD�VH]LRQH�WUDVYHUVDOH�GHO�JHWWR��YLFLQD�
DOO
XJHOOR�� VL� PXRYRQR� VLPXOWDQHDPHQWH� LQ� GLUH]LRQH� RUL]]RQWDOH� FRQ� YHUVR� RVFLOODQWH� LQ�
IXQ]LRQH GHO� SHULRGR� GHO� PRWR� RQGRVR�� 7DOH� FRQVLGHUD]LRQH� q� FRQIHUPDWD� GDL� ULOLHYL�
VSHULPHQWDOL� GHL� SURILOL� ORQJLWXGLQDOL� GL� YHORFLWj�� FRQGRWWL� QHOO
DPELWR� GL� TXHVWD� ULFHUFD��
4XHVWL�GLDJUDPPL��FKH�YHUUDQQR�PRVWUDWL�QHO�SDU��������VRQR�UHODWLYL�D�XQ�JHWWR�LQWHUDJHQWH�
FRQ XQ� FDPSR� GL� PRWR� RQGRVR�� 7DOL� GLDJUDPPL�� FRQIURQWDWL� FRQ� TXHOOL� FRUULVSRQGHQWL� DO�
FDVR� GHOOR� VWHVVR� JHWWR� LPPHVVR� LQ� XQ� FDPSR� GL� OLTXLGR� LQ� TXLHWH�� HYLGHQ]LDQR�� SHU� OD�
UHJLRQH�GL� IOHVVLRQH��XQ�DSSLDWWLPHQWR�GHL�SURILOL�GL�YHORFLWj�H�XQD�VRVWDQ]LDOH�XJXDJOLDQ]D�
GHL YDORUL�GL�DOODUJDPHQWR�GHOOH�VH]LRQL�WUDVYHUVDOL��$OOD�OXFH�GL�WDOL�FRQVLGHUD]LRQL��GXQTXH��
q SRVVLELOH� DIIHUPDUH� FKH�� LQ� YLFLQDQ]D� GHOO
XJHOOR�� LO� JHWWR� VL� FRPSRUWD� FRPH� XQ� FRUSR�
ULJLGR�VRWWRSRVWR�DOOH�RVFLOOD]LRQL�LPSUHVVH�GDO�IOXLGR�DPELHQWH��

1HOOD�UHJLRQH�GL�WUDQVL]LRQH�H�GL�JHWWR�VYLOXSSDWR��LO�IOXLGR�DPELHQWH�q�DVVRJJHWWDWR�D�
XQ PHFFDQLVPR� GL� DWWUD]LRQH� GHO� JHWWR�� LQ� YLUW�� GHOOD� SUHVHQ]D� GHO� PRWR� RQGRVR�� H�
VXFFHVVLYR�LQWUDSSRODPHQWR� SHU�HIIHWWR�GHOOD�IOHVVLRQH�SHULRGLFD��IHQRPHQR�GL�ZDYH�WUDFWLYH�
PHFKDQLVP� VHFRQGR�&K\DQ� H�+ZXQJ�� ������� ,O� ULVXOWDWR� GL� TXHVWD� D]LRQH� FRPELQDWD�� GL�
IOHVVLRQH�GHO�JHWWR� H�GL�SUHVHQ]D�GHO�PRWR�RQGRVR�� WLSLFD�GHOOD� UHJLRQH�GL� WUDQVL]LRQH�H�GL�
JHWWR�VYLOXSSDWR��q�TXHOOR�GL�FRQVHQWLUH�DG�XQ�YROXPH�QRQ�WUDVFXUDELOH�GHO�IOXLGR�DPELHQWH�GL�
ULYHUVDUVL�QHOOD�]RQD�FHQWUDOH�GHO�JHWWR��GDQGR�OXRJR�DG�XQ�PDJJLRU�DOODUJDPHQWR��ULVSHWWR�DO�
FDVR�GL�LPPLVVLRQH�LQ�DFTXD�IHUPD��7DOH�PHFFDQLVPR��VHFRQGR�&K\DQ�H�+ZXQJ���������VL�
DIILDQFD�DO�FODVVLFR�PHFFDQLVPR�GL�LQWUXVLRQH�GL�XQ�JHWWR�LQ�DFTXD�IHUPD��(
�GXQTXH�ORJLFR�
DWWHQGHUVL�XQ�PLJOLRUDPHQWR�GHO�SURFHVVR�GL�GLIIXVLRQH�GHO�JHWWR�H�GL�GLOXL]LRQH�GHO�VROXWR�
LPPHVVR��QHO�FDVR�GL�SUHVHQ]D�GL�PRWR�RQGRVR��

6L ULWLHQH� FKH� LO� IHQRPHQR� GHVFULWWR� GD� &K\DQ� H� +ZXQJ� ������� SRVVD� HVVHUH�
LQWHUSUHWDWR� DOOD� OXFH� GHOOH� VHJXHQWL� FRQVLGHUD]LRQL��1HOOH� UHJLRQL�GL� WUDQVL]LRQH�H�GL�JHWWR�
VYLOXSSDWR��OH�VH]LRQL�WUDVYHUVDOL�GL�XQ�JHWWR�VRQR�PDJJLRUL�ULVSHWWR�DOOD�UHJLRQH�GL�IOHVVLRQH��
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6L ILVVL� O
DWWHQ]LRQH�VX�XQD�VH]LRQH�WUDVYHUVDOH�PHGLD�GHO�JHWWR�H�VX�XQ�HOHPHQWR�FLOLQGULFR�
QHO VXR�LQWRUQR��6L�RVVHUYD�FKH��ILVVDWR�XQ�FHUWR�LVWDQWH�GL�WHPSR��OH�FRPSRQHQWL�RUL]]RQWDOL�
GL YHORFLWj�GHO�PRWR�RQGRVR�YDULDQR�OXQJR�OD�VH]LRQH�WUDVYHUVDOH�SUHFHGHQWHPHQWH�GHILQLWD��
6L VXSSRQJD�� RUD�� GL� VXGGLYLGHUH� O
HOHPHQWR� FLOLQGULFR�� QHOO
LQWRUQR� GHOOD� VH]LRQH�
WUDVYHUVDOH��FRQ�SLDQL�SDUDOOHOL�DOO
DVVH�PHGLR�GHO�JHWWR��LQ�PRGR�GD�RWWHQHUH�GHOOH�SRU]LRQL�
GL IOXVVR� VXIILFLHQWHPHQWH�SLFFROH�SHUFKp� LQ�FLDVFXQD�GL�HVVH�VL�SRVVD� ULWHQHUH�FRVWDQWH�� LQ�
SULPD� DSSURVVLPD]LRQH�� OD� FRPSRQHQWH� RUL]]RQWDOH� GL� YHORFLWj� GHO� PRWR� RQGRVR�� 6L� SXz�
LSRWL]]DUH� FKH� LO� PRWR� GHO� JHWWR� LQWHUDJHQWH� FRQ� OH� RQGH� VLD� LO� ULVXOWDWR� GL� XQD�
VRYUDSSRVL]LRQH��QHOOD� VWHVVD�SRU]LRQH��GHO�FDPSR�GL�PRWR�GHO�JHWWR�H�GHO�FDPSR�GL�PRWR�
RQGRVR� $OOD�OXFH�GHOOH�FRQVLGHUD]LRQL�VYROWH��VL�SXz�DIIHUPDUH�FKH�FLDVFXQD�GHOOH�SRU]LRQL��
LQ FXL� O
HOHPHQWR�FLOLQGULFR�GHO�JHWWR�q�VWDWR�VXGGLYLVR��DQGUj�D�LQWHUDJLUH�FRQ�LO�FDPSR�GL�
PRWR�RQGRVR�� FDUDWWHUL]]DWR�� LQ�XQ�SUHILVVDWR� LVWDQWH� H� LQ� FLDVFXQD�SRU]LRQH��GD�XQ�YDORUH�
FRVWDQWH�GL�YHORFLWj��

2UD�� WDOH� YDORUH� GL� YHORFLWj� VDUj� GLYHUVR� GD� SRU]LRQH� D� SRU]LRQH�� D� GLIIHUHQ]D� GL�
TXDQWR� DFFDGH� SHU� OD� UHJLRQH� GL� IOHVVLRQH�� LQ� FXL�� VL� ULEDGLVFH�� RJQL� SXQWR� GHOOD� VH]LRQH�
WUDVYHUVDOH� GHO� JHWWR�� HVVHQGR� SLFFROD�� ULVHQWLUj� GHOOR� VWHVVR� YDORUH� GHOOD� FRPSRQHQWH�
RUL]]RQWDOH� GL� YHORFLWj� GHO�PRWR� RQGRVR��4XHVWH� FRQVLGHUD]LRQL�PHWWRQR� LQ� HYLGHQ]D� FKH��
QHOOH� UHJLRQL� GL� WUDQVL]LRQH� H� GL� JHWWR� VYLOXSSDWR�� RJQL� SXQWR� GL� XQD� ILVVDWD� VH]LRQH�
WUDVYHUVDOH�GHO�JHWWR�VWHVVR�QRQ�q�VRWWRSRVWR�DG�XQD�DQDORJD�RVFLOOD]LRQH��

6L RVVHUYD�� LQROWUH�� FKH� QHOOH� UHJLRQL� GL� WUDQVL]LRQH� H� GL� JHWWR� VYLOXSSDWR�� LO� JHWWR�
VWHVVR�SHUGH�TXHOOD�FKH�LQ�SUHFHGHQ]D�q�VWDWD�GHILQLWD�ULJLGH]]D�HG�q�PDJJLRUPHQWH�VRJJHWWR�
DL�PHFFDQLVPL�GL�LQWUXVLRQH�SURSUL�GHOOD�SUHVHQ]D�GHO�PRWR�RQGRVR��

6L ULWLHQH��FRPH�OH�FRQVLGHUD]LRQL�SUHFHGHQWHPHQWH�VYROWH�PHWWRQR�LQ�HYLGHQ]D��FKH�
OH LQWHUD]LRQL� GL� XQ� JHWWR� FRQ� XQ� FDPSR� GL�PRWR� RQGRVR� VLDQR� HVVHQ]LDOPHQWH� OHJDWH� DOOH�
FRPSRQHQWL� RUL]]RQWDOL� GHO� IOXLGR� DPELHQWH�� 7DOH� FRQFOXVLRQH� q� DYDOODWD� GDOOH� VHJXHQWL�
FRQVLGHUD]LRQL���
���/H�FRPSRQHQWL�RUL]]RQWDOL�GL�YHORFLWj�GL�XQ�FDPSR�GL�PRWR�RQGRVR�LQ�DFTXH�LQWHUPHGLH�
�WLSR�TXHOOH�GHOOD�ULFHUFD�FKH�q�VWDWD�ILQ�TXL�VYROWD��SUHVHQWDQR�GHOOH�DPSLH]]H�GL�RVFLOOD]LRQH�
PDJJLRUL�ULVSHWWR�DOOH�FRUULVSRQGHQWL�FRPSRQHQWL�YHUWLFDOL��
�� /R�VWXGLR�GL�&DODEUHVH�H�'L�1DWDOH��������VXOO
LQWHUD]LRQH�GL�XQ�JHWWR�FRQ�XQ�FDPSR�GL�
PRWR� RQGRVR� VWD]LRQDULR� KD� HYLGHQ]LDWR� FKH�� TXDQGR� O
DVVH� GHO� JHWWR� VWHVVR� q� XELFDWR� LQ�
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SXQWL�DQWLQRGDOL��FDUDWWHUL]]DWL��FRPH�q�QRWR��GDOOH�VROH�FRPSRQHQWL�YHUWLFDOL�GL�YHORFLWj���VL�
YHULILFD� FKH� L� YDORUL� GHOOD� VFDOD� GHOOH� OXQJKH]]H� WUDVYHUVDOL� E� QRQ� VXELVFRQR� GHOOH�
DSSUH]]DELOL� YDULD]LRQL� ULVSHWWR� DO� FDVR�GL� LPPLVVLRQH� LQ� DFTXD� IHUPD��$OORUFKp� LO� JHWWR� q�
XELFDWR�LQ�XQD�VH]LRQH�QRGDOH��FDUDWWHUL]]DWD��FRPH�q�QRWR�GD�VROH�FRPSRQHQWL�RUL]]RQWDOL�GL�
YHORFLWj���L�SURILOL�GL�YHORFLWj�PHGLD�ORFDOH�QHOOH�VH]LRQL�WUDVYHUVDOL�GL�PLVXUD�ULVXOWDQR�PROWR�
DSSLDWWLWL��FRQ�XQD�IRUWH�ULGX]LRQH�GHL�JUDGLHQWL�LQ�SURVVLPLWj�GHOO
DVVH��,QROWUH��OD�VFDOD�GHOOH�
OXQJKH]]H�WUDVYHUVDOL�E�DXPHQWD�FRQVLGHUHYROPHQWH�ULVSHWWR�DOOD�VH]LRQH�DQWLQRGDOH��
�� &K\DQ�H�+ZXQJ���������FRPPHQWDQGR�LO�ODYRUR�GL�*HU���������FKH�VL�ULIHULVFH�DO�FDVR�GL�
XQ JHWWR� LPPHVVR�RUL]]RQWDOPHQWH� LQ�XQ�FDPSR�GL�PRWR�RQGRVR��RVVHUYDQR�FKH� O
DXPHQWR�
GHOOD� GLOX]LRQH� q� OHJDWR� DOOD� LQWHUD]LRQH� GHO� JHWWR� VWHVVR� FRQ� OH� FRPSRQHQWL� RUL]]RQWDOL� GL�
YHORFLWj�GHOOH�RQGH��LQ�DQDORJLD�FRQ�L�JHWWL�FRPSRVWL��

6L ULWLHQH�FKH�OH�FRQVLGHUD]LRQL�SUHFHGHQWL�SRVVDQR�DQFKH�UHQGHU�FRQWR�GHOOD�UDJLRQH�
SHU�FXL�&KLQ��������DEELD�LQWURGRWWR��SHU�LO�FDVR�GHL�JHWWL�LQWHUDJHQWL�FRQ�XQ�FDPSR�GL�PRWR�
RQGRVR� XQ� FRHIILFLHQWH� GL� LQWUXVLRQH� IRU]DWR� FKH� �UDSSUHVHQWD� OD� SHUFHQWXDOH� GHO� IOXVVR�
ODWHUDOH�DPELHQWH�FKH�VL�LQWURGXFH�QHO�JHWWR���2VVLD��&KLQ��������RVVHUYD�FKH�LO�SURFHVVR�GL�
LQWUXVLRQH� IRU]DWR� DYYLHQH� VROR� VX� XQ� ODWR� GHO� JHWWR�� 7DOH� UHJLRQH� GL� LQWHUHVVH� q�
HYLGHQWHPHQWH� IXQ]LRQH� GHO� WHPSR�� RVVLD� YDULHUj� QHO� WHPSR� D� VHFRQGR� GHOOH� RVFLOOD]LRQL�
LPSUHVVH�GDO�PRWR�RQGRVR��

&K\DQ�H�+ZXQJ��������RVVHUYDQR��WUD�O
DOWUR��FKH�XQ
XOWHULRUH�FDUDWWHULVWLFD�GHL�JHWWL�
LQWHUDJHQWL�FRQ�XQ�FDPSR�GL�PRWR�RQGRVR�q�UDSSUHVHQWDWD�GDOOD�IRUPD]LRQH�GL�VFLH�YRUWLFRVH�
LQ GLUH]LRQH�VRWWRYHQWR�ULVSHWWR�DOOD�FRPSRQHQWH�RUL]]RQWDOH�GL�YHORFLWj�GHO�IOXLGR�DPELHQWH��
,Q HIIHWWL��TXDQGR�OD�FRPSRQHQWH�RUL]]RQWDOH�GL�YHORFLWj�UDJJLXQJH�LO�VXR�PDVVLPR�YDORUH��OH�
VH]LRQL�WUDVYHUVDOL�GHO�JHWWR�DVVXPRQR�OD�FODVVLFD�IRUPD�GL�UHQH�R�GL�IHUUR�GL�FDYDOOR� WLSLFD�
GHL JHWWL�LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�FRQ�FRUUHQWH�WUDVYHUVDOH�DO�ORUR�DVVH��,�YRUWLFL��FKH�
VL IRUPDQR�SHU�LO�IHQRPHQR�SUHFHGHQWHPHQWH�GHVFULWWR��FDPELDQR�SHULRGLFDPHQWH�SRVL]LRQH�
LQ IXQ]LRQH�GHO�YHUVR�GHOOD�FRPSRQHQWH�RUL]]RQWDOH�GL�YHORFLWj�GHO�PRWR�RQGRVR��6HFRQGR�
&K\DQ�H�+ZXQJ��O
LQFUHPHQWR�GL�YRUWLFLWj�OHJDWR�D�TXHVWR�IHQRPHQR�q�XQ
XOWHULRUH�FDXVD�GL�
LQFUHPHQWR� GHO� SURFHVVR� GL� LQWUXVLRQH�� (
� HYLGHQWH� FKH� LO� IHQRPHQR� GHOOD� IRUPD]LRQH� GHL�
YRUWLFL� q� OHJDWR� DO� FDPSR� GL� PRWR� RQGRVR� DQDOL]]DWR�� ,Q� SDUWLFRODUH�� VH� OD� IUHTXHQ]D� GL�
GLVWDFFR�GHL� YRUWLFL� q�PLQRUH�GHOOD� IUHTXHQ]D�GHO�PRWR�RQGRVR�� LO�SURFHVVR�GL� IRUPD]LRQH�
GHOOH� VFLH� YRUWLFRVH� QRQ� SXz� FRPSOHWDPHQWH� VYLOXSSDUVL�� 7XWWDYLD�� OH� HVSHULHQ]H� FRQGRWWH�
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QHOO
DPELWR� GL� TXHVWD� ULFHUFD� QRQ� KDQQR� FRQVHQWLWR� GL� PHWWHUH� LQ� HYLGHQ]D� O
HVLVWHQ]D� GL�
TXHVWL� YRUWLFL�� LO� FXL� HIIHWWR�� VHFRQGR�&K\DQ�H�+ZXQJ� ��������SRWUHEEH�HVVHUH� VHFRQGDULR�
ULVSHWWR�DO�SURFHVVR�GD�HVVL�GHILQLWR�GL�ZDYH�WUDFWLYH�PHFKDQLVP�

����� 3URFHVVL� GL� GLVSHUVLRQH� GL� XQ� VROXWR� LQ� XQ� FDPSR� GL� PRWR� QRQ� VWD]LRQDULR��
DQDORJLD FRQ�LO�FDVR�GL�XQ�JHWWR�LQWHUDJHQWH�FRQ�XQ�FDPSR�GL�PRWR�RQGRVR��

6L FRQVLGHUL� XQ� FDPSR� GL� PRWR� ODPLQDUH� LQ� XQ� VLVWHPD� ELGLPHQVLRQDOH� GHO� WLSR�
UDSSUHVHQWDWR�LQ�ILJ����������,�SUREOHPL�GL�GLVSHUVLRQH�GL�XQ�VROXWR�LQ�XQ�FDPSR�GL�PRWR�GHO�
WLSR� LQGLFDWR� SRVVRQR� HVVHUH� WUDWWDWL� DQDORJDPHQWH� DO� FDVR� GHOOD� GLIIXVLRQH� PROHFRODUH�
XQLGLUH]LRQDOH��)LVKHU�HW�DO���������DWWUDYHUVR�OD�VHJXHQWH�HTXD]LRQH�

∂
∂

∂
∂

∂
∂

C
t

+ u
C
x

= K
C

x

2

2

GDQGR�� WXWWDYLD�� LO� JLXVWR� VLJQLILFDWR� DL� VLPEROL�� ,Q� SDUWLFRODUH� LO� VRYUDVVHJQR� LQGLFD� XQD�
PHGLD OXQJR� OD� GLUH]LRQH� WUDVYHUVDOH� K� �VL� YHGD� OD� ILJ�� �������� H� .� q� XQ� FRHIILFLHQWH� GL�
GLVSHUVLRQH�ORQJLWXGLQDOH� LO�FXL�UXROR�q�DQDORJR�DO�FRHIILFLHQWH�'�GL�GLIIXVLRQH�PROHFRODUH�
SURSRVWR� GD� )LFN�� &RQ� O
LQWURGX]LRQH� GL� WDOH� FRHIILFLHQWH� VL� SHUYLHQH� DG� XQ
HTXD]LRQH� GL�
GLVSHUVLRQH� PRQRGLPHQVLRQDOH� ULSRUWDWD�
VRSUD��

1HO� FDVR� SDUWLFRODUH� FKH� OH� SDUHWL�
VXSHULRUH�HG�LQIHULRUH�GL�ILJ���������VLDQR�LQ�
PRWR� FRQ� YHORFLWj� ULVSHWWLYDPHQWH� XJXDOH� D�
�8���H��8����OD�GLVWULEX]LRQH�GL�YHORFLWj�GHO�
IOXLGR LQ�PRWR� ODPLQDUH� WUD� OH�SLDVWUH�q�GDWD�
GD

u(y) = U
y
h

.

,Q�WDO�FDVR�VL�GLPRVWUD�FKH�QHOOD����������YD�SRVWR�

(16.3.1)

)LJ����������&DPSR�GL�PRWR�FRQ�SURILOR�OLQHDUH�GL�YHORFLWj� 
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K = U h
120D

.
2 2

 

1HO�FDVR�GL�XQ�FDPSR�GL�PRWR�QRQ�VWD]LRQDULR�GHVFULWWR�GDOOD�VHJXHQWH�UHOD]LRQH�

u(y,t) =
Uy
h

2 t
T

sin
π





HVVHQGR�7� LO� SHULRGR� GL� RVFLOOD]LRQH�� GLYHQWD� LPSRUWDQWH� GHILQLUH� XQD� VFDOD� WHPSRUDOH� GHO�
SURFHVVR�GL�GLVSHUVLRQH��GL�VHJXLWR�ULSRUWDWD�

c

2

T = h
D

GHILQLELOH� FRPH� LO� WHPSR� PLQLPR� QHFHVVDULR� DIILQFKp� LO� SURILOR� GL� FRQFHQWUD]LRQH� ULVHQWD�
DSSLHQR�GL�XQ�SURILOR�GL�YHORFLWj���

6L SRVVRQR�GLVWLQJXHUH��SHUWDQWR��GXH�FDVL�OLPLWL�
���7!!7F �GLVSHUVLRQH�DQDORJD�DO�FDVR�GL�IOXVVR�VWD]LRQDULR�LQ�RJQL�GLUH]LRQH���
�� 7��7F �LQHVLVWHQ]D�GL�GLVSHUVLRQH�OHJDWD�DO�SURILOR�GL�YHORFLWj��VL�YHGD�OD�ILJ�����������

6L RVVHUYD� FKH�SHU� XQ�SURILOR� GL� YHORFLWj� OLQHDUH� H� GL� HTXD]LRQH�X�\� 8\VLQ�α��K�
HVVHQGR�α XQD�FRVWDQWH��LO�FRHIILFLHQWH�GL�GLVSHUVLRQH�q�

K = U h
120D

.
2 2

2sin α

3HUWDQWR�� QHO� FDVR� LQ� FXL� 7!!7F� LO�
FRHIILFLHQWH� GL� GLVSHUVLRQH� q� GDWR� GDOOD� PHGLD�
G
LQVLHPH� GHL� YDORUL� DVVXQWL� GDOOD� ��������� DO�
YDULDUH� GL� α� 6L� RWWLHQH�� GXQTXH�� LO� VHJXHQWH�
FRHIILFLHQWH�GL�GLVSHUVLRQH�

(16.3.2)

)LJ�� ��������&DVR� LQ� FXL� 7��7F�� �D��'LVWULEX]LRQH� GL� YHORFLWj��

�E�� 6RUJHQWH� OLQHDUH� D� W ��� �F�� 'LVWULEX]LRQH� D� W 7���� �G��

'LVWULEX]LRQH�D�W 7� 
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K = U h
240D

.
2 2

 

1HO�FDVR�LQ�FXL�7��7F� LQYHFH��.→���� 3HU� OH� VLWXD]LRQL� LQWHUPHGLH� VL� SXz� IDU�
ULIHULPHQWR�DO�GLDJUDPPD�GL� ILJ���������SHU�TXDQWR�DWWLHQH� LO�YDORUH�GHO�FRHIILFLHQWH�.�GD�
XWLOL]]DUH�QHOOD�����������

4XHVWH� EUHYL� FRQVLGHUD]LRQL� �VL�
IDFFLD� ULIHULPHQWR�D�)LVKHU� HW� DO�� �������
SHU� XOWHULRUL� DSSURIRQGLPHQWL�� PHWWRQR�
LQ�HYLGHQ]D�FKH�VH� OD�IUHTXHQ]D�VHFRQGR�
FXL�YDULD�X�\�W��q�PROWR�JUDQGH�ULVSHWWR�D�
7F� QRQ�VL�YHULILFD�OD�GLVSHUVLRQH��

,Q DQDORJLD�� QHO� FDVR�GL� XQ�JHWWR�
LPPHVVR� YHUWLFDOPHQWH� LQ� XQ� FDPSR� GL�
OLTXLGR�LQ�PRWR�RQGRVR��VH�OD�IUHTXHQ]D�I�
GHOOR� VWHVVR� q� PROWR� JUDQGH� ULVSHWWR� DG�
XQD�VFDOD�GL�IUHTXHQ]D�UDSSUHVHQWDWLYD�GL�
FLDVFXQD� VH]LRQH� WUDVYHUVDOH� GHO� JHWWR� �IW XP�E�� FRQ� RYYLR� VLJQLILFDWR� GHL� VLPEROL���
TXHVW
XOWLPR�QRQ�ULVHQWLUHEEH�GHO�PRWR�RQGRVR��

,Q HIIHWWL�VL�SRVVRQR�GLVWLQJXHUH�GXH�VLWXD]LRQL�HVWUHPH��
���I!!IW� LQ�FXL�O
HIIHWWR�GHO�PRWR�RQGRVR�q�SUDWLFDPHQWH�QXOOR��
�� I��IW� LQ�FXL�LO�VLVWHPD�q�DQDORJR�D�TXHOOR�GL�XQ�JHWWR�LQWHUDJHQWH�FRQ�XQ�FDPSR�GL�PRWR�
GHO IOXLGR�DPELHQWH�WUDVYHUVDOH�DG�HVVR��6L�SHQVL��SHU�HVHPSLR��DO�FDVR�GL�RQGH�GL�PDUHD�R�
DJOL�WVXQDPL��q�HYLGHQWH�FKH�LQ�TXHVWR�FDVR�LO�JHWWR�ULVHQWLUHEEH�GL�WDOL�FDPSL�GL�PRWR�FRPH�
VH VL�WUDWWDVVH�GL�FRUUHQWL�WUDVYHUVDOL��

/H�VLWXD]LRQL� LQWHUPHGLH��GL�JUDQ� OXQJD�SL��IUHTXHQWL��VRQR�TXHOOH�FKH�VL� LQWHQGRQR�
WUDWWDUH�QHOO
DPELWR�GL�TXHVWD�WHVL��

/H� FRQVLGHUD]LRQL� TXL� SURSRVWH� PHWWRQR� LQ� HYLGHQ]D� O
LPSRUWDQ]D� GHOOH� VFDOH� FKH�
LQWHUYHQJRQR� LQ� XQ� IHQRPHQR� DIILQFKp� GL� HVVR� VL� SRVVD� GDUH� XQD� YDOXWD]LRQH� LQ� WHUPLQL�
TXDOLWDWLYL��

)LJ�� ��������5HOD]LRQH� WUD� LO� FRHIILFLHQWH� GL� GLVSHUVLRQH� .� H� LO� SHULRGR� GL�

RVFLOOD]LRQH�7� 


