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integrated waste management system in Primorje-Gorski Kotar County. The fundamental 
sealing liner designed of the landfill is constructed according to regulations and consists of 
the base soil, mineral sealing liner, Geosynthetic Clay Liner (bentonite), HDPE liner, and 
drainage layer. The study aimed to determine the characteristics of the mineral sealing liner 
and drainage layer and, about the surrounding geology, assess the potential environmental 
impact of the landfill itself. The study also describes the wastewater treatment of leachate 
from the centre. Wet sieving and direct measurement methods were used to determine the 
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clay liner was investigated using X-ray diffraction. Around the landfill, 14 samples were 
collected to ascertain the geological features of the rocks.  

 
Keywords: composite liner system, drainage layer, leachate, modern landfill, wastewater 
treatment 

 
Thesis contains 47+VII pages, 26 figures, 4 tables, 39 references. 
Original in:   Croatian 
Thesis deposited in: Central Library of Geology, Department of Geology, Faculty of Sci-
ence  
Supervisor:   doc. dr. sc. Igor Felja, PMF, Zagreb 

    

Reviewers:   Assistant Professor Igor Felja, PMF, Zagreb  

   Full Professor 'DUNR�7LEOMDã, PMF, Zagreb 

   Associate Professor Kristina Pikelj, PMF, Zagreb 

 

Date of the final exam: 22.09.2023. 



 

,9 

6DGUåDM: 

�� 8YRG .............................................................................................................................. � 

�� 3UHJOHG�GRVDGDãQMLK�LVWUDåLYDQMD .................................................................................... � 

���� %UWYHQL�VORMHYL ....................................................................................................... � 

���� 'UHQDåQL�VXVWDYL .................................................................................................... � 

���� 3URFMHGQH�YRGH ...................................................................................................... � 

���� 6XVWDYL�REUDGH�SURFMHGQLK�YRGD ............................................................................. � 

���� ä&*2�0DULãüLQD ................................................................................................... � 

������ 7RNRYL�RWSDGD .............................................................................................. �� 

������ 7RNRYL�L�NDUDNWHULVWLNH�RWSDGQLK�YRGD�NRMH�GROD]H�QD�XUHÿDM�]D�
SURþLãüDYDQMH ............................................................................................................... �� 

������ 2EUDGD�SURFMHGQLK�YRGD............................................................................... �� 

�������� 3UHGREUDGD�L�FUSOMHQMH ....................................................................... �� 
�������� %LRORãND�REUDGD ................................................................................ �� 
�������� 8OWUDILOWUDFLMD .................................................................................... �� 
�������� 5HYHU]QD�RVPR]D .............................................................................. �� 
�������� 2EUDGD�DNWLYQRJ�PXOMD ..................................................................... �� 

�� *HRORãNH�]QDþDMNH�RNROQRJ�WHUHQD .............................................................................. �� 

���� *HRORJLMD�WHUHQD ................................................................................................... �� 

���� +LGURJHRORãNH�]QDþDMNH�WHUHQD ............................................................................ �� 

�� 0HWRGH�LVWUDåLYDQMD...................................................................................................... �� 

���� 7HUHQVNR�LVWUDåLYDQMH ........................................................................................... �� 

���� /DERUDWRULMVND�DQDOL]D.......................................................................................... �� 

������ 0LNURVNRSVND�DQDOL]D .................................................................................. �� 

������ *UDQXORPHWULMVNH�PHWRGH ............................................................................ �� 

������ *UDQXORPHWULMVNL�SDUDPHWUL ......................................................................... �� 

������ 5HQGJHQVND�GLIUDNFLMD ................................................................................. �� 

�� 5H]XOWDWL ....................................................................................................................... �� 

���� 7HUHQVNL�UH]XOWDWL ................................................................................................. �� 

���� *UDQXORPHWULMVNL�SRGDFL ...................................................................................... �� 

���� 5H]XOWDWL�5HQGJHQVNH�GLIUDNFLMH .......................................................................... �� 

�� 5DVSUDYD ...................................................................................................................... �� 

�� =DNOMXþDN ..................................................................................................................... �� 

�� /LWHUDWXUD ..................................................................................................................... �� 

�� 3RSLV�VOLND�X�WHNVWX ....................................................................................................... 9 

��� 3RSLV�WDEOLFD�X�WHNVWX .................................................................................................. 9,, 



,YDQ�'HRWWR��'LSORPVNL�UDG  8YRG 

� 

�� 8YRG 

*RVSRGDUHQMH� RWSDGRP� X� UD]YLMHQLP� ]HPOMDPD�� XVOLMHG� SRUDVWD� XUEDQL]DFLMH� L� NXOWXUH�

SRWURãDþNRJ�GUXãWYD�SRVWDMH�MHGDQ�RG�YDåQLK�L]D]RYD��SRJODYLWR�X�SRJOHGX�]DãWLWH�RNROLãD��

3ULPDUQD� VYUKD� RGODJDOLãWD� RWSDGD� MH� RUJDQL]LUDQR� L� GXJRURþQR� ]EULQMDYDQMH� RWSDGD�� X]�

LVWRYUHPHQX�]DãWLWX�RNROLãD�RG�SRWHQFLMDOQR�ãWHWQLK�XWMHFDMD��'UXJL��DOL�QH�PDQMH�YDåQLML�FLOM�

JRVSRGDUHQMD�RWSDGRP�MH�SRQRYQD�XSRWUHED�RWSDGD�X�HQHUJHWVNH�LOL�GUXJH�VYUKH� 

0RGHUQD� RGODJDOLãWD� RWSDGD� ]DKWMHYQL� VX� LQåHQMHUVNL� ]DKYDWL�� GL]DMQLUDQL� NDNR� EL�

PLQLPDOL]LUDOL� XWMHFDM� RGODJDQRJ� RWSDGD� QD� RNROLã� L� OMXGVNR� ]GUDYOMH�� 2QD� ]DKWLMHYDMX�

DGHNYDWDQ�VXVWDY�]D�SURFMHÿLYDQMH�L�SULNXSOMDQMH�SURFMHGQLK�YRGD�WH�VORMHYLWL�EUWYHQL�VXVWDY�

X�SRGLQL��7LMHNRP�SURFHVD�GHJUDGDFLMH�RWSDGD��QD�RGODJDOLãWX�QDVWDMH�RWSDGQL�SURGXNW�X���

ID]H��NUXWD��WHNXüD�L�SOLQRYLWD��7DNDY�RWSDGQL�SURGXNW�PRåH�RQHþLVWLWL�L�SRWHQFLMDOQR�]DJDGLWL�

WUL�JODYQD�RNROLãQD�PHGLMD��OLWRVIHUX��KLGURVIHUX�L�DWPRVIHUX��VOLND�����2QHþLãüHQMH�SUHQHVHQR�

NUR]�RYH�WUL�ID]H�PRåH�LPDWL�KD]DUGQH�SRVOMHGLFH�QD�RNROLã�]ERJ�þHJD�MH�SRWUHEQR�DGHNYDWQR�

XSUDYOMDWL�RGODJDOLãWHP�SUHPD�VWXGLMDPD�XWMHFDMD�QD�RNROLã��%877�L�VXU��������� 

 

6OLND����7UL�JODYQD�RNROLãQD�PHGLMD��OLWRVIHUD��KLGURVIHUD�L�DWPRVIHUD��L�WRNRYL�RQHþLãüHQMD�
L]PHÿX�QMLK�L�RGODJDOLãWD�RWSDGD�NDR�L]YRUD�RQHþLãüHQMD��%877�L�VXU�������� 

1DMYHüX� SULMHWQMX� ]DJDÿHQMX� RNROLãD� SUHGVWDYOMDMX� SURFMHGQH� YRGH�� NRQWDPLQLUDQD�

WHNXüLQD�QDVWDOD�SURFMHÿLYDQMHP�YRGH�NUR]�RGODJDOLãWH�SULOLNRP�þHJD�VH�X�QMRM�DNXPXOLUDMX�

]DJDÿLYDOD�NRMD�VH�SURFMHÿXMX�X�GXEOMH�GLMHORYH��8�VWYDUDQMX�SURFMHGQLK�YRGD�YDåQX�XORJX�

LPD�L�XGLR�YODJH�X�RGODJDQRP�RWSDGX��&+(5(0,6,12))���������-HGQD�RG�JODYQLK�VYUKD�

VORMHYLWLK� EUWYHQLK� VXVWDYD� VODJDQMD� MH� VSULMHþLWL� PLJUDFLMX� SRWHQFLMDOQRJ� RQHþLãüLYDOD� X�

DWPRVIHUX�� WOR� L� NDVQLMH� X� SRG]HPQH� YRGH�� 8]� YRGR�QHSURSXVQH� VSRVREQRVWL� VWUDQLFD�



,YDQ�'HRWWR��'LSORPVNL�UDG  8YRG 

� 

RGODJDOLãWD�� YDåQX� XORJX� X� NRQWHNVWX� XSUDYOMDQMD� RGODJDOLãWLPD� RWSDGD� LPD� L� WUHWPDQ�

SURFMHGQLK� YRGD�� NRML� MH� SRYH]DQ� V� UD]QLP� NDUDNWHULVWLNDPD� RWSDGD� L� VDPRJ� RGODJDOLãWD�

�025(//2�L�VXU�������� 

1D�SRGUXþMX�3ULPRUVNR� ±�JRUDQVNH�åXSDQLMH�� SULMH� L]JUDGQMH�äXSDQLMVNRJ�FHQWUD� ]D�

JRVSRGDUHQMH�RWSDGRP��ä&*2��0DULãüLQD��VDNXSOMDQMH�RWSDGD�ELOR�MH�RUJDQL]LUDQR�V�UD]LQRP�

SRNULYHQRVWL�RG�����VXEMHNDWD��1HVRUWLUDQL�RWSDG�SULNXSOMDR�VH�X�SRVHEQLP�VSUHPQLFLPD��

GRN�MH�JUDÿDQLPD�QD�HNRORãNLP�RWRFLPD�RPRJXüHQR�UD]GYDMDQMH�NRPSRQHQWL�NRPXQDOQRJ�

RWSDGD��6YDNRGQHYQR�MH�JHQHULUDQR�SUHNR�����WRQD�NRPXQDOQRJ�RWSDGD��2GODJDQMH�RWSDGD�

SURYRGLOR� VH� QD� GHVHW� OHJDOQLK� RGODJDOLãWD�� QR� YHüLQD� LK� MH� ELOD� EOL]X� SRSXQMHQRVWL� L� QLVX�

]DGRYROMDYDOD�RVQRYQH�WHKQLþNH�VWDQGDUGH��7LMHNRP�WRJ�UD]GREOMD��HYLGHQWLUDQR�MH�YLãH�RG�

����GLYOMLK�RGODJDOLãWD�QD�WRP�SRGUXþMX� 

=ERJ�VYHJD�JRUH�QDYHGHQRJD�WH�VXNODGQR�RGUHGEDPD�6WUDWHJLMH�JRVSRGDUHQMD�RWSDGRP�

5HSXEOLNH� +UYDWVNH� L� X� VNODGX� V� YDåHüLP� SURSLVLPD� (8� NUHQXOR� VH� X� L]JUDGQMX� ä&*2�

0DULãüLQD�� 2YDM� FHQWDU� ]D� JRVSRGDUHQMH� RWSDGRP� MH� NOMXþDQ� GLR� LQWHJUDOQRJ� VXVWDYD�

JRVSRGDUHQMD�RWSDGRP�X�3ULPRUVNR�JRUDQVNRM�åXSDQLML�� 

8�RYRP�UDGX�üH�GHWDOMQLMH�ELWL�RSLVDQL�WHKQLþNL�SURFHVL�REUDGH�SURFMHGQLK�YRGD�WH�MH��

MHGDQ� RG� FLOMHYD� RYRJ� UDGD� SULND]DWL� NDNR� VH� RWSDGQD� YRGD� PRåH� SRQRYQR� NRULVWLWL� X�

WHKQRORãNH�VYUKH��7DNRÿHU�üH�ELWL�SULND]DQL�GL]DMQ�VDPRJ�OLQHDUQRJ�VXVWDYD�VODJDQMD�VORMHYD�

GRQMHJ�GLMHOD�RGODJDOLãQH�SORKH��$QDOL]LUDQL�VX�X]RUFL�GUHQDåQRJ�VORMD��PLQHUDOQRJ�EUWYHQRJ�

VORMD� L� WHPHOMQRJ� XUHÿHQRJ� WOD� WH� MH� MHGDQ� RG� FLOMHYD� RYRJ� UDGD� RGUHGLWL� NDUDNWHULVWLNH�

JHRPDWHULMDOD�NRULãWHQRJ�SULOLNRP�L]JUDGQMH�VDPH�RGODJDOLãQH�SORKH��%��7DNRÿHU�DQDOL]LUDQD�

MH�JHRORãND�JUDÿD�RNROQRJ�WHUHQD��1D�WHPHOMX�SULNXSOMHQLK�L�DQDOL]LUDQLK�JHRORãNLK�SRGDWDND��

QDSUDYOMHQD�MH�SURFLMHQD�XWMHFDMD�QD�RNROLã�ä&*2�0DULãüLQD�� 

 



,YDQ�'HRWWR��'LSORPVNL�UDG  3UHJOHG�GRVDGDãQMLK�LVWUDåLYDQMD 

� 

�� 3UHJOHG�GRVDGDãQMLK�LVWUDåLYDQMD 

���� %UWYHQL�VORMHYL 

7HUHQ�QD�NRMHP�VH�RGODåH�RWSDG�WUHEDR�EL�LPDWL�ãWR�PDQML�QDJLE�NDNR�EL�VH�VPDQMLOD�HUR]LMD�L�

QHNRQWUROLUDQR�RWMHFDQMH� SURFMHGQLK� YRGD�� D� JHRORãND� SRGORJD�EL� WUHEDOD� VDGUåDYDWL� VODER�

SURSXVQH�VWLMHQH�SRSXW�JOLQD�LOL�ãNULOMDYDFD��*HRORãND�EDULMHUD��RGQRVQR�WHPHOMQR�WOR��LVSRG�

RGODJDOLãWD�RWSDGD�WUHEDOD�EL�ELWL�NRQVWUXLUDQD�NRULVWHüL�JHRWHKQLþNL�VWDELOQR�WOR��RWSRUQR�QD�

VOLMHJDQMH�WH�EL�NRQDþQD�VPMHVD��JUDQXORPHWULMVNL��WUHEDOD�VDGUåDYDWL�EDUHP�����������VLWQLK�

þHVWLFD�L�QH�YLãH�RG������ãOMXQND��'$77$�L�-81(-$��������2-85,�L�2/8:$78<,���������

2YDNYH� JHRORãNH� EDULMHUH�� RGQRVQR� WHPHOMQD� WOD� PRUDMX� SRGUåDYDWL� PDVX� RWSDGD� WH� ELWL�

JRWRYR�QHSURSXVQH�]D�SURFMHGQH�YRGH��3UHPD�3UDYLOQLNX�R�RGODJDOLãWLPD�RWSDGD�5+��11�

��������� JHRORãND� EDULMHUD� L� ERþQH� VWUDQH� RGODJDOLãWD� WUHEDMX� ]DGRYROMDYDWL� SDUDPHWUH�

KLGUDXOLþNH�YRGOMLYRVWL�N� 

±�RGODJDOLãWH�]D�RSDVQL�RWSDG��N����[�����P�V��PHWDU�VHNXQGD��X�GHEOMLQL�WOD�����PHWDUD 

±�RGODJDOLãWH�]D�QHRSDVQL�RWSDG��N����[�����P�V�X�GHEOMLQL�WOD�����PHWUD 

±�RGODJDOLãWH�]D�LQHUWQL�RWSDG��N����[�����P�V�X�GHEOMLQL�WOD�����PHWUD 

8�VOXþDMX�GD�JHRORãND�EDULMHUD�QD�SULURGDQ�QDþLQ�QH�XGRYROMDYD�JRUH�QDYHGHQH�XYMHWH��

YRGR�QHSURSXVQRVW�VH�PRåH�RVLJXUDWL�L�GRSXQLWL�QDQRãHQMHP�XPMHWQLK�EUWYHQLK�VORMHYD�NDNR�

EL�VH�LVSXQLOL�QDYHGHQL�XYMHWL��*OLQD�LPD�NUXFLMDOQX�XORJX�X�SURMHNWLUDQMX�QHSURSXVQLK�VORMHYD�

RGODJDOLãWD� RWSDGD� ]ERJ� VYRMLK� VYRMVWDYD� RG� NRMLK� VX� QDMYDåQLMD� KLGUDXOLþND� YRGOMLYRVW��

SODVWLþQRVW� L� NDSDFLWHW� NDWLRQVNH� L]PMHQH��0LQHUDOL� JOLQD� SUXåDMX� SUDNWLþQR� L� HNRQRPLþQR�

UMHãHQMH�]D�VSUMHþDYDQMH�SURODVND�WHãNLK�PHWDOD�X�RNROLQX��3ULPMHQD�X�RYH�VYUKH�]DSRþHWD�MH��

SULMH� QHNROLNR� GHVHWOMHüD�� 'RYROMQR� LVWUDåLYDQMD� SURYHGHQR� MH� QD� UD]QLP� PHWRGDPD�

PRGLILFLUDQMD� V� FLOMHP� SREROMãDQMD� VSRVREQRVWL� DSVRUSFLMH� WHãNLK� PHWDOD�� 7D� LVWUDåLYDQMD�

VXJHULUDMX� GD� PRGLILFLUDQMH� SRPRüX� RUJDQVNLK� NDWLRQD�� SROL�KLGURNVRPHWDOQLK�� NDWLRQD� L�

ÄSLOODULQJ³� PRJX� SREROMãDWL� NDSDFLWHW� DSVRUSFLMH� JOLQHQLK� PLQHUDOD� ]D� PHWDOQH� NDWLRQH�

�&+85&+0$1�L�VXU��������� 

0DWHULMDOL� NRML� VH� QDMþHãüH� NRULVWH� NDR� EUWYHQL� VORMHYL� QD� RGODJDOLãWLPD� RWSDGD� VX�

]ELMHQD�JOLQHQD�EDULMHUD��&&/���JHRVLQWHWLþND�JOLQHQD�EDULMHUD��*&/��LOL�JHRPHPEUDQH��*0���

]ERJ�VYRMLK�QLVNLK�YULMHGQRVWL�KLGUDXOLþNH�YRGOMLYRVWL��NRMH�OLPLWLUDMX�L�JRWRYR�RQHPRJXüXMX�

PLJUDFLMX�SURFMHGQLK�YRGD�L�SOLQRYD�X�RNROLã��6+$1.$5�L�087+8.80$5��������� 
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*HRVLQWHWLþND�JOLQHQD�EDULMHUD��*&/��VH�RELþQR�VDVWRML�RG�WDQMLK�VORMHYD�&D�±�EHQWRQLWD�

L�1D�±�EHQWRQLWD��2YH�PLQHUDOQH�NRPSRQHQWH�QDOD]H�VH�L]PHÿX�VLQWHWLþNRJ�PDWHULMDOD�NRML�MH�

QDMþHãüH� JHRWHNVWLO� �*7;�� LOL� HYHQWXDOQR� JHRPHPEUDQD� �*0��� =ELMHQD� JOLQHQD� EDULMHUD�

�&&/��VH�IRUPLUD�QDQRãHQMHP�L�]ELMDQMHP�SULURGQRJ�JOLQHQRJ�WOD�LOL�SRVHEQR�SULSUHPOMHQRJ�

EHQWRQLWD�QD�RGJRYDUDMXüX�GHEOMLQX�L�JXVWRüX��*HRPHPEUDQH��*0��VX�EDULMHUH�NRQVWUXLUDQH�

RG�UD]QLK�SODVWLþQLK�PDWHULMDOD�V�YUOR�QLVNLP�NRHILFLMHQWRP�SURSXVQRVWL��WLSLþQR�������FP�V�

GR� ������FP�V���1D�RGODJDOLãWLPD�RWSDGD� X� VNORSX�EUWYHQLK� WHPHOMQLK� L� SRNURYQLK� VXVWDYD�

QDMþHãüH�VH�NRULVWH�+'3(�PHPEUDQH��SROLHWLOHQ�YLVRNH�JXVWRüH��LOL�39&��SROLYLQLO�NORULG���

PHPEUDQH��52:(�������� 

*OLQHQH� EDULMHUH� VH� X� SUDNVL� GL]DMQLUDMX� SUHPD� JUDQXORPHWULMVNRM� UDVSRGMHOL� NRMD�

]DGRYROMDYD� SRWUHEQX� KLGUDXOLþNX� YRGOMLYRVW� �VOLND� ���� +LGUDXOLþND� YRGOMLYRVW� XVNR� MH�

SRYH]DQD� V� UDVSRGMHORP�YHOLþLQH� ]UQD�� EXGXüL� GD� UDVSRUHG� L� SURSRUFLMH� UD]OLþLWLK� YHOLþLQD�

þHVWLFD�XWMHþX�QD�VWUXNWXUX�SRUD�SD�VH�JUDQXORPHWULMVND�UDVSRGMHOD�VH�PRåH�VPDWUDWL�GREURP�

DSURNVLPDFLMRP�]D�L]UDþXQ�KLGUDXOLþNH�YRGOMLYRVWL��$/�6$/(0�L�VXU���������7OD�V�YHüLP�

XGMHORP� SUDKD� L� JOLQH� RELþQR� SRND]XMX� QLåL� NRHILFLMHQW� SURSXVQRVWL� WH� QLåX� KLGUDXOLþNX�

YRGOMLYRVW�]ERJ�þYUãüHJ�SDNLUDQMD�þHVWLFD�L�VPDQMHQLK�SUD]QLQD��RGQRVQR�SRUD��2VLP�WRJD��

QLVND� SURSXVQRVW� JOLQHQLK� PLQHUDOD� SRSXW� EHQWRQLWD�� GRGDWQR� RJUDQLþDYD� KLGUDXOLþNX�

YRGOMLYRVW��1$7+�L�VXU��������� 

 

6OLND����3UDNWLþQD�QHSURSXVQRVW�]D�SRMHGLQD�SRGUXþMD�JUDQXORPHWULMVNH�UDVSRGMHOH�SUHPD�
XGMHOX�þHVWLFD�PDQMLK�RG�������PP��&=85'$������� 
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���� 'UHQDåQL�VXVWDYL 

2ERULQH� NRMH� SDGDMX� QD� RGODJDOLãWH� RWSDGD�� PRJX� VH� QDNXSOMDWL� WH� NDR� SRYUãLQVNH� YRGH�

RWMHFDWL�X�RNROLQX�LOL�VH�SURFMHÿLYDWL�NUR]�RGODJDOLãWH�L�X�NRQWDNWX�V�RWSDGRP�RQHþLVWLWL��=ERJ�

WRJD�VH�QD�RGODJDOLãWLPD�RWSDGD� L]QDG�EUWYHQLK�VORMHYD��D� LVSRG�VDPRJ�RGODJDQRJ�RWSDGD��

UDGH�GUHQDåQL�VXVWDYL��*ODYQD�VYUKD�RYLK�VXVWDYD�MH�SULNXSLWL�L�XSXWLWL�SURFMHGQH�YRGH�NUR]�

SHUIRULUDQH�FLMHYL�GR�NROHNWRUD��2YLPH�VH�XNODQMDMX�SURFMHGQH�YRGH�V�GQD�RGODJDOLãWD�L�WDNR�

PLQLPL]LUD�JODYQL�SRNUHWDþ�LVWMHFDQMD�]DJDÿLYDOD�X�RNROQL�RNROLã�XVOLMHG�PRJXüLK�GHIHNDWD�X�

EUWYHQRP�VORMX��)/(0,1*�L�52:(�������� 

7HPHOMQL� GUHQDåQL� VXVWDY� VH� VDVWRML� RG� GUHQDåQLK� VORMHYD� ]D� SULNXSOMDQMH� SURFMHGQH�

YRGH��SHUIRULUDQLK�FLMHYL�NRMH�VH�SRVWDYOMDMX�QD�GQR�L�ILOWHUVNRJ�]DãWLWQRJ�VORMD��VOLND����� 

 

6OLND����3ULPMHU�SURILOD�GRQMHJ�GMHOD�RGODJDOLãQH�SORKH��,]QDG�EUWYHQRJ�VORMD��JOLQHQD�EDULMHUD�
L�JHRPHPEUDQD��QDOD]H�VH�GHWHNFLMD�SURSXãWDQMD�GUHQDåQL�VORM�V�SHUIRULUDQLP�FLMHYLPD�QD�GQX�L�

ILOWHUVNL�]DãWLWQL�VORM�L]QDG��%28$==$�L�9$1�,03(������ 

2YDNYL�VORMHYL�PRUDMX�LPDWL�GRYROMQX�SURSXVQRVW�L�ELWL�RWSRUQL�QD�DJUHVLYQD�GMHORYDQMD�

WHNXüLQD�]ERJ�þHJD�NDUERQDWQH�VWLMHQH�QLVX�SRåHOMQH�X�L]JUDGQML�GUHQDåQLK�VORMHYD��7DNRÿHU��

GUHQDåQL� PDWHULMDO� PRUD� LPDWL� GRVWDWQX� WODþQX� þYUVWRüX� NDNR� EL� VH� VPDQMLOD� PRJXüQRVW�

GHJUDGDFLMH�JUDQXORPHWULMVNRJ�VDVWDYD�XVOLMHG�RSWHUHüHQMD�RWSDGD�NRML�VH� WDORåL�QD�QMHPX��

9HOLNL�SUREOHP�RYDNYLK�GUHQDåQLK�VXVWDYD�MH�]DþHSOMHQMH�SRUD�NRMH�QDVWDMH�XVOLMHG�VWYDUDQMD�

ELRILOPD�� UD]QLK� NHPLMVNLK� SUHFLSLWDWD� L� VLWQLMLK� þHVWLFD�� 2YDNYD� ]DþHSOMHQMD� VPDQMXMX�

KLGUDXOLþNX� YRGOMLYRVW� VORMD� L� WLPH� SURFMHÿLYDQMH� SURFMHGQLK� YRGD� GR� NROHNWRUD� �VOLND� ����

=QDþDMQX� XORJX� X� VPDQMHQMX� ]DþHSOMHQMD� GUHQDåQLK� VXVWDYD� LPD� YHOLþLQD� þHVWLFD� SD� WDNR�

SUHPD��0&�,6$$&�	�52:(�������52:(�L�VXU�������%581(�L�VXU��������YLMHN�WUDMDQMD�

GUHQDåQLK�VXVWDYD�VH�PRåH�SURGXOMLWL�NRULãWHQMHP�]UQD�YHüH�JUDQXODFLMH�� 

WĞƌĨŽƌŝƌĂŶĞ�ĐŝũĞǀŝ 
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2SVHJ�]DþHSOMHQMD�VH�VPDQMXMH�SRYHüDQMHP�XGMHOD�YHüLK�]UQD�WH�MH�QDMPDQMD�SULOLNRP�

GLVWULEXFLMH�YHOLþLQH�]UQD�RG����±����PP� 

 

6OLND���'UHQDåQL�ãOMXQDN�����PP��QDNRQ����PMHVHFL�L]ODJDQMD�SURFMHGQLP�YRGDPD�
�)/(0,1*�L�52:(������ 

���� 3URFMHGQH�YRGH� 

2WSDG�NRML�VH�RGODåH�QD�RGODJDOLãWLPD�VH�UD]JUDÿXMH�VH�X�ID]DPD�WH�VH�X]�SULVXVWYR�LQILOWULUDQH�

NLãQLFH� VWYDUDMX� SURFMHGQH� YRGH�� RWRSLQH� NRMH� VDGUåH� EURMQH� QXVSURGXNWH� QDVWDOH� XVOLMHG�

IL]LþNLK��NHPLMVNLK�L�ELRORãNLK�SURFHV��3URFMHGQH�YRGH�QDVWDOH�QD�RGODJDOLãWX�RWSDGD�VDGUåH�

þHWLUL�VNXSLQH�RQHþLãüLYDOD��.-(/'6(1�L�VXU�������� 

x 2WRSOMHQD�RUJDQVND�WYDU��NYDQWLILFLUDQD�NDR�NHPLMVND�SRWURãQMD�NLVLND��.3.��

LOL�XNXSQL�RUJDQVNL�XJOMLN��72&���KODSOMLYH�PDVQH�NLVHOLQH��NRMH�VH�QDNXSOMDMX�

WLMHNRP�NLVHOH�ID]H�VWDELOL]DFLMH�RWSDGD��WH�VSRMHYL�VOLþQL�KXPXVX 

x $QRUJDQVNH�PDNUR�NRPSRQHQWH��NDOFLM��&D�����PDJQH]LM��0J�����QDWULM��1D����

NDOLM��.����DPRQLM��1+�
����åHOMH]R��)H�����PDQJDQ��0Q�����NORULG��&O±���VXOIDW�

�62�
�±��L�KLGURJHQ�NDUERQDW��+&2�

±� 

x 7HãNL�PHWDOL�� NDGPLM� �&G����� NURP� �&U����� EDNDU� �&X����� RORYR� �3E����� QLNDO�

�1L����L�FLQN��=Q��� 

x .VHQRELRWLþNL� RUJDQVNL� VSRMHYL� �;2&�� NRML� SRWMHþX� L]� NXüDQVNLK� LOL�

LQGXVWULMVNLK� NHPLNDOLMD� L� SULVXWQL� VX� X� UHODWLYQR� QLVNLP� NRQFHQWUDFLMDPD�

�RELþQR�PDQMH�RG���PJ�O�SRMHGLQDþQLK�VSRMHYD���2YL�VSRMHYL�XNOMXþXMX�UD]OLþLWH�

DURPDWVNH�XJOMLNRYRGLNH��IHQROH��NORULUDQL�DOLIDWH��SHVWLFLGH�L�SODVWLILNDWRUH 

3URFMHQD� UL]LND� SURFMHGQLK� YRGD� WUDGLFLRQDOQR� VH� WHPHOML� QD� NHPLMVNLP� DQDOL]DPD�

VSHFLILþQLK� VSRMHYD� SULVXWQLK� X� SURFMHGQRM� YRGL�� 3DUDPHWUL� NRML� VH� QDMþHãüH� SURPDWUDMX� X�
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SURFMHGQLP�YRGDPD�VX��NHPLMVND�SRWURãQMD�NLVLND��.3.���ELRORãND�SRWURãQMD�NLVLND��%3.���

RPMHU� %3.�.3.�� S+� �� YULMHGQRVW�� QLWUDWL� �12��1�� XNXSQR� VXVSHQGLUDQD� WYDU� �776���

DPRQLMDN��RGQRVQR�GXãLN�NDR�1+��1�L�XNXSQL�GXãLN��71���5(128�L�VXU����������9ULMHGQRVWL�

QDYHGHQLK�SDUDPHWDUD�RYLVH�SUYHQVWYHQR�R�VWDURVWL�RGODJDOLãWD��RGQRVQR�ID]L� UD]JUDGQMH�X�

NRMRM�VH�RWSDG�QDOD]L��9DULMDFLMH�VH�PRJX� MDYLWL� L�V�RE]LURP�QD�VDVWDY�RWSDGD� WH�NOLPDWVNH�

XYMHWH�ORNDFLMH�RGODJDOLãWD�� 

)D]H� X� NRMLP� VH� RWSDG� UD]JUDÿXMH� VX�� NUDWND� SRþHWQD� DHUREQD� ID]D�� ID]D� DQDHUREQH�

NLVHOLQH��SRþHWQD�PHWDQRJHQD�ID]D�L�VWDELOQD�PHWDQRJHQD�ID]D�� 

3RþHWQD�DHUREQD�ID]D�RGYLMD�VH�X�JRUQMLP�GLMHORYLPD�RGODJDOLãWD�JGMH�VH�RGODåH�VYMHåL�

RWSDG��9UHPHQVNL� MH�NUDWND� L�RGYLMD� VH�X� VYHJD�QHNROLNR�GDQD� WH�RYLVL�R�SULVXVWYX�NLVLND��

3ULOLNRP�RYH�ID]H�VWYDUD�VH�XJOMLNRY�GLRNVLG�WH�SRWHQFLMDOQR�UDVWH�WHPSHUDWXUD���%$5/$=�L�

+$0���������.RQFHQWUDFLMD�NLVLND�V�YUHPHQRP�VH�VPDQMXMH� WH�SURFHVL� UD]JUDGQMH�RWSDGD�

XOD]H�X�DQDHUREQX��ID]X��X�NRMRM�GRPLQLUDMX�KLGUROLWLþND��IHUPHQWDWLYQD�L�DFHWRJHQD�DNWLYQRVW�

EDNWHULMD�� 2YL� SURFHVL� YRGH� GR� VWYDUDQMD� NDUERNVLOQLK� NLVHOLQD� L� WLPH� VQLåDYDQMD� S+�

YULMHGQRVWL��3URFMHGQH�YRGH�QDVWDOH�X�RYRM�ID]L�NDUDNWHUL]LUDQH�VX�YLVRNLP�NRQFHQWUDFLMDPD�

%3.�L�.3.�YULMHGQRVWLPD�WH�SRUDVWRP�WRSLYRVWL�EURMQLK�VSRMHYD��%$5/$=�L�+$0�������� 

3RþHWDN�VOMHGHüH��PHWDQRJHQH�ID]H��NDUDNWHUL]LUDQ�MH�SRMDYRP�PHWDQD�WH�SURPMHQRP�

S+�YULMHGQRVWL�L]�QLåLK��RGQRVQR�NLVHOLK�SUHPD�QHXWUDOQLP��0HWDQRJHQH�EDNWHULMH�SUHYRGH�

NLVHOLQH�QDVWDOH�X�SUHWKRGQRM�ID]L�X�PHWDQ�L�XJOMLNRY�GLRNVLG��2YX�ID]X�NDUDNWHUL]LUDMX�VWDUH�

SURFMHGQH�YRGH�V�QLVNRP�NRQFHQWUDFLMRP�.3.�L�YLVRNRP�NRQFHQWUDFLMRP�DPRQLMHYRJ�GXãLND�

L�PHWDQD��.-(/'6(1�L�VXU�������� 

3URL]YRGQMD�PHWDQD�GRVWLåH�VYRM�PDNVLPXP�X�VWDELOQRM�PHWDQRJHQRM� ID]L��JGMH�VH� L�

GDOMH� QDVWDYOMD� WUHQG� VPDQMLYDQMD� NRQFHQWUDFLMH� NDUERNVLOQLK� NLVHOLQD� L� WLPH� SRYHüDQMH�

YULMHGQRVWL�S+��2YDNYH�SURFMHGQH�YRGH�VDGUåH�PDOH�NRQFHQWUDFLMH�.3.�WH�SRVWDMX�VYH�PDQMH�

ELRUD]JUDGLYH��6DGUåH�KXPLGQX�L�IOXYLGQX�NLVHOLQX��%$5/$=�L�+$0�������� 

7LMHNRP�GXJRJ�YUHPHQVNRJ� UD]GREOMD��RGODJDOLãWD�SUROD]H�NUR]� ID]H�X�NRMLPD�NLVLN�

SURGLUH� GXEOMH� X� RWSDG�� 7R� PRåH� UH]XOWLUDWL� VPDQMHQMHP� S+� YULMHGQRVWL� L� SRYHüDQLP�

RVOREDÿDQMHP�WHãNLK�PHWDOD��0HÿXWLP��SURUDþXQL�L�HNVSHULPHQWL�VXJHULUDMX�GD�VH�WH�SURPMHQH�

PRåGD�QHüH�GRJRGLWL�WLMHNRP�WLVXüD�JRGLQD���.-(/'6(1�L�VXU���������3URPMHQH�QDMþHãüLK�

SDUDPHWDUD�SURFMHGQLK�YRGD�L�SOLQRYD��RYLVQR�R�ID]DPD�SULND]DQH�VX�QD�VOLFL��� 
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6OLND����3URPMHQH�SDUDPHWDUD�SOLQRYD�L�SURFMHGQLK�YRGD�SR�ID]DPD�SUHPD��.-(/'6(1�L�VXU��
��������$HUREQD��,���NLVHOD��,,��L�PHWDQRJHQD�ID]D��,,,�L,9��VX�SRWNULMHSOMHQH�SRGDFLPD�GRN�]D�

NDVQLMH�ID]H�QHPD�GRVWD�SRGDWDND�MHU�VH�RGYLMDMX�V�YHüLP�YUHPHQVNLP�RGPDNRP� 

���� 6XVWDYL�REUDGH�SURFMHGQLK�YRGD 

6DNXSOMDQMH�L�SURþLãüDYDQMH�SURFMHGQLK�YRGD�NRMH�QDVWDMX�QD�RGODJDOLãWX�RWSDGD�VX�REYH]QL�

SUHPD�(8�'LUHNWLYL�R�RGODJDQMX�RWSDGD��&LOM� MH�XNORQLWL� LOL� VPDQMLWL�NRQFHQWUDFLMX� ãWHWQLK�

WYDUL� QD� SULKYDWOMLYX� UD]LQX� ]D� ]DãWLWX� RNROLãD�� 3URFMHGQH� YRGH� SUHGVWDYOMDMX� YUOR� VORåHQL�

PHGLM� NRML� VH�PLMHQMD� NUR]� YULMHPH� �7DEOLFD� ���� 2YDNDY� VORåHQL� VDVWDY� SUHGVWDYOMD� YHOLNL�

L]D]RY�]D�RGDELU�PHWRGD�NRMLPD�üH�VH�REUDGLWL�SURFMHGQH�YRGH���'D�EL�VH�]DGRYROMLOD�]DNRQRP�

SURSLVDQD�NYDOLWHWD�L]OD]QRJ�HIOXHQWD��SRWUHEQR�MH�SULPLMHQLWL�NRPELQDFLMX�UD]OLþLWLK�PHWRGD�

REUDGH��3RVWRMH�NRQYHQFLRQDOQH�L�QRYH�PHWRGH�SURþLãüDYDQMD�SURFMHGQLK�YRGD�NRMH�VH�NRULVWH�

X� WX� VYUKX�� .RQYHQFLRQDOQH� PHWRGH� WUHWPDQD� SURFMHGQLK� YRGD� QD� RGODJDOLãWLPD� RWSDGD�

XNOMXþXMX�ELRORãNX�L�IL]LNDOQR�NHPLMVNX�REUDGX��DGVRUSFLMX�L�VWULSLUDQMH��8þLQNRYLWRVW�RYLK�

PHWRGD�]QDþDMQD�MH�SULOLNRP�REUDGH�SURFMHGQLK�YRGD�V�PODÿHJ�RGODJDOLãWD�RWSDGD��.RG�YRGD�

VD�VWDULMLK�RGODJDOLãWD��JGMH�MH�RPMHU�%3.�.3.�PDQML��NRQYHQFLRQDOQH�PHWRGH�QLVX�GRYROMQR�

GMHORWYRUQH�� =D� RYDNYH� VOXþDMHYH�PHPEUDQVNL� SURFHVL� VX� RVRELWR� XþLQNRYLWL� SD� VH� GDQDV�

NRULVWH�X�NRPELQDFLML�V�NRQYHQFLRQDOQLP�PHWRGDPD�NDR�SUHGREUDGRP��5(128�L�VXU��������

2GDELU�RGJRYDUDMXüH�PHWRGH�]D�REUDGX�RWSDGQLK�YRGD�RYLVL�R�PQRJLP�þLPEHQLFLPD�VWRJD�

VH� þHVWR� NRULVWL� NRPELQDFLMD� UD]OLþLWLK� PHWRGD� L� SURFHVD� NDNR� EL� VH� SRVWLJOD� RSWLPDOQD�

XþLQNRYLWRVW� REUDGH� X]� ãWR� PDQMH� NDSLWDOQH� L� RSHUDWLYQH� WURãNRYH�� 8� SUDNVL� VH� þHVWR�
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NRPELQLUDMX� SURFHVL� HNVWHQ]LYQRJ� ELRORãNRJ� SURþLãüDYDQMD� ]D� XNODQMDQMH� RWRSOMHQH�

ELRUD]JUDGLYH�RUJDQVNH�WYDUL�L�GXãLND��QDNRQ�NRMHJ�VOLMHGL�PHPEUDQVNL�VHSDUDFLMVNL�SURFHV�

]D�XNODQMDQMH�RWSRUQLK�RUJDQVNLK�WYDUL�L�RWRSOMHQLK�DQRUJDQVNLK�VSRMHYD�L�LRQD� 

7DEOLFD����.DUDNWHULVWLNH�SURFMHGQLK�YRGD�SUHPD�VWDURVWL�RGODJDOLãWD�L]UDåHQRM�X�JRGLQDPD�RG�
SRþHWND�RGODJDQMD��5(128�L�VXU������ 

 PODGR VUHGQMH VWDUR 
VWDURVW�RGODJDOLãWD�

�JRG�� ��� ������ !��� 

S+ ��� ��������� !���� 
.3.��PJ�/� !������ ������������ ������ 
%3.�.3. !���� ��������� ����� 

RUJDQVNH�WYDUL 
����KODSOMLYLK�
PDVQLK�NLVHOLQD�

�9)$� 

��������9)$���
KXPXVQH�L�IOXYLQVNH�

NLVHOLQH 

KXPXVQH�L�IOXYLQVNH�
NLVHOLQH 

WHãNL�PHWDOL�
�NRQFHQWUDFLMD� VUHGQMD���QLVND QLVND QLVND 

ELRUD]JUDGLYRVW YHOLND VUHGQMD QLVND 
 

���� ä&*2�0DULãüLQD 

ä&*2�0DULãüLQD�VPMHãWHQ�MH�X�VMHYHUQRP�GLMHOX�RSüLQH�9LãNRYR��RWSULOLNH����NP�XGDOMHQR�

RG�JUDGD�5LMHNH��/RNDFLMD�VH�QDOD]L�QD�QDGPRUVNRM�YLVLQL�L]PHÿX�����L�����PQP��X�EOL]LQL�

FHVWH�ä������0DUþHOML�±�.ODQD�L�ä������0DUþHOML�±�6WXGHQD��VOLND�����3URMHNW�L]JUDGQMH�ä&*2�

0DULãüLQD�REXKYDWLR�MH�L��L]JUDGQMX�L�SUHWRYDUQLK�VWDQLFD�X�'HOQLFDPD��1RYRP�9LQRGROVNRP��

.UNX�� 5DEX�� &UHVX� L� 0DORP� /RãLQMX�� ä&*2�0DULãüLQD� VOXåL� ]D� JRVSRGDUHQMH� RWSDGRP�

��������VWDQRYQLND�3ULPRUVNR�JRUDQVNH�åXSDQLMH��8NXSQD�SRYUãLQD�FHQWUD�L]QRVL�RNR������

KHNWDUD��KD��RG�þHJD�����KD�RWSDGD�QD�UDGQX�]RQX�����KD�QD�]RQX�]D�RGODJDQMH�RWSDGD������KD�

QD�YDWUR]DãWLWQL�SRMDV�� GRN������KD� þLQH�]DãWLWQH� ]RQH� L� SURPHWQLFH��.DSDFLWHW� RGODJDOLãWD�

]DGRYROMDYD�SRWUHEH�]D�RGODJDQMHP�RWSDGD�X�åXSDQLML�GR�������JRGLQH��85/������ 

9DåDQ� DVSHNW� RYRJ� FHQWUD� MH� REUDGD� RWSDGQLK� YRGD� þLPH� VH� ]QDþDMQR� VPDQMXMH�

QHJDWLYDQ�XWMHFDM�QD�RNROLã� L�RVLJXUDYD�GD�VH�SULGUåDYDMX�JUDQLþQLK�YULMHGQRVWL�SURSLVDQLK�

3UDYLOQLNRP� R� JUDQLþQLP� YULMHGQRVWLPD� RSDVQLK� L� GUXJLK� WYDUL� X� RWSDGQLP� YRGDPD� �11�

��������ä&*2�0DULãüLQD�SULKYDüD�NRPXQDOQL�RWSDG��QHRSDVDQ�SURL]YRGQL�RWSDG�L�UHFLNODåQL�

RWSDGQL�PDWHULMDO� 
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6OLND����/RNDFLMD�ä&*2�0DULãüLQD�L�SUDYFL�GRYR]D�RWSDGD�V�SUHWRYDUQLK�VWDQLFD��85/��� 

������ 7RNRYL�RWSDGD 
3UHPD� VDåHWRP� L]YMHãWDMX� R� SURYHGHQRP� SRVWXSNX� SURFMHQH� XWMHFDMD� QD� RNROLã� �������� X�

RYRP�FHQWUX�]D�JRVSRGDUHQMH�RWSDGRP�SRVWRML�VWUXNWXULUDQL�VXVWDY�]D�XSUDYOMDQMH�UD]OLþLWLP�

YUVWDPD�RWSDGD��VOLND�����2WSDG�NRML�GROD]L�X�FHQWDU�VH�SUHJOHGDYD��YDåH��QDNRQ�þHJD�VH�YUãL�

UHJLVWUDFLMD�� 2WSDG� VH� ]DWLP� WUDQVSRUWLUD� X� SRVWURMHQMH� ]D� PHKDQLþNR�ELRORãNX� REUDGX�

�0%2���8�SRVWURMHQMX�]D�0%2�RWSDG�SUROD]L�NUR]�QHNROLNR�ID]D��1DNRQ�LVWRYDULYDQMD�YUãL�

VH�PHKDQLþND�SUHGREUDGD�RWSDGD��ãWR�XNOMXþXMH�SURVLMDYDQMH�L�WUJDQMH�YUHüLFD��1DNRQ�WRJD��

RWSDG�VH�SUHYR]L�GR�SURVWRUD�]D�ELRORãNX�REUDGX��ELRVXãHQMH���JGMH�VH�SURYRGL�ELRVWDELOL]DFLMD�

L� VXãHQMH� RWSDGD�� 7LMHNRP� RYRJ� SURFHVD�� RWSDG� VH� SRVWXSQR� VXãL� X]� NRULãWHQMH� WRSOLQVNH�

HQHUJLMH�RVORERÿHQH�ELRORãNRP�UD]JUDGQMRP�RUJDQVNH�WYDUL� 

6OMHGHüL�NRUDN�MH�PHKDQLþNR�UDILQLUDQMH�X�NRMHP�VH�RGYDMDMX�UD]OLþLWH�IUDNFLMH�RWSDGD��

NDR�ãWR�VX�JRULYR�L]�RWSDGD��*,2���PHWDOL��SODVWLND�L�WHãND�IUDNFLMD��0HWDQRJHQD�IUDNFLMD��NRMD�

VH�NRULVWL�]D�SURL]YRGQMX�ELRSOLQD��WDNRÿHU�VH�RGYDMD�X�RYRP�SURFHVX��2GODJDQMH�L�GDOMQMD�

REUDGD� PHWDQRJHQH� IUDNFLMH� RGYLMD� VH� QD� ELRUHDNWRUVNRM� RGODJDOLãQRM� SORKL�� 7HKQRORJLMD�

ELRUHDNWRUVNRJ� RGODJDOLãWD� XEU]DYD� DQDHUREQX� UD]JUDGQMX� PHWDQRJHQH� IUDNFLMH�� þLPH� VH�

PLQHUDOL]LUD� RWSDG�� 2YGMH� VH� NRQWUROLUDQR� GRGDMH� SURþLãüHQD� YRGD� NDNR� EL� VH� SRWDNQXOD�

SURL]YRGQMD�PHWDQD��3URL]YHGHQL�PHWDQ�PRåH�VH�NRULVWLWL�]D�GRELYDQMH�HOHNWULþQH�HQHUJLMH�

�6DåHWL�L]YMHãWDM�R�SURYHGHQRP�SRVWXSNX�SURFMHQH�XWMHFDMD�QD�RNROLã�������� 

6YH�QDYHGHQH�ID]H�RVLJXUDYDMX�XþLQNRYLWR�XSUDYOMDQMH�L�REUDGX�UD]OLþLWLK�YUVWD�RWSDGD�

NDNR�EL�VH�RVLJXUDOR�VLJXUQR�L�HNRORãNL�SULKYDWOMLYR�UXNRYDQMH�RWSDGRP� 

� �� �� 
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6OLND����7RNRYL�RWSDGD�QD�ä&*2�0DULãüLQD��0%2��PHKDQLþNR�ELRORãND�REUDGD���*,2�
�JRULYR�L]�RWSDGD���(ODERUDW�]DãWLWH�RNROLãD�������� 

������ 7RNRYL�L�NDUDNWHULVWLNH�RWSDGQLK�YRGD�NRMH�GROD]H�QD�XUHÿDM�]D�SURþLãüDYDQMH 
3RVWURMHQMH�]D�REUDGX�RWSDGQLK�YRGD�VOXåL�]D�REUDGX�WUL�WRND�RWSDGQH�YRGH��6$��+(/(&725�

������NDNR�EL�VH�]DGRYROMLOL�]DKWMHYL�SURSLVDQL�8UHGERP�R�JUDQLþQLP�YULMHGQRVWLPD�HPLVLMD�

RWSDGQLK�YRGD��11���������X�GDOMQMHP�WHNVWX�8UHGED�� 

x 7HKQRORãNH� RWSDGQH� YRGH� V�0%2� SRVWURMHQMD� �SULMHPQD� SURFMHGQD� YRGD�� RWSDGQD�

YRGD�L]�þLVWDþD��RWSDGQD�UDVKODGQD�YRGD��RWSDGQD�YRGD�RG�SUDQMD��RWSDGQD�YRGD�L]�

SURFHVD�ELRVXãHQMD 

x 3URFMHGQH�YRGH�V�RGODJDOLãWD 

x 6DQLWDUQR�±�WHKQRORãND�RWSDGQD�YRGD 

3ULMHPQD�SURFMHGQD�YRGD�XJODYQRP�QDVWDMH�X�SULMDPQRP�EXQNHUX��JGMH�VH�VDNXSOMD�

L� XVPMHUDYD� SUHPD� SRVWURMHQMX� ]D� WUHWPDQ� RWSDGQLK� YRGD� �8329��� .ROLþLQD� SULMHPQH�

SURFMHGQH�YRGH�YDULUD�RYLVQR�R�NROLþLQL�YODJH�L�YUVWL�RWSDGD�NRML�GROD]L�QD�RGODJDOLãWH��âWR�VH�

WLþH�NYDOLWDWLYQLK�NDUDNWHULVWLND��SULMHPQD�SURFMHGQD�YRGD�RELþQR�üH�VDGUåDYDWL�YLVRNX�UD]LQX�

RUJDQVNLK�WYDUL��ãWR�VH�RþLWXMH�NUR]�YLVRNX�ELRNHPLMVNX�SRWUDåQMX�NLVLND��%3.��L�NHPLMVNX�

SRWUDåQMX�NLVLND��.3.��]ERJ�SRþHWQRJ�SURFHVD�UD]JUDGQMH�RUJDQVNLK�VDVWRMDND�RWSDGD��=D�

WUHWPDQ� WDNYLK� YUVWD� RWSDGQLK� YRGD�� WUDGLFLRQDOQL� DNWLYLUDQL� PXOM� þHVWR� QLMH� GRYROMDQ� ]D�

LVSXQMDYDQMH� XYMHWD� ]D� HIOXHQW�� ]ERJ� YLVRNRJ� XGMHOD� .3.� NRML� QLMH� PRJXüH� ELRORãNL�

UD]JUDGLWL��'RSULQRV�SULMDPQH�YRGH��QD�8329�QLMH�YHOLN��DOL�MH�]QDþDMDQ��6$�+(/(&725�

������ 
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3URFHV�ELRVXãHQMD MH� XMHGQR� L� JODYQL� L]YRU� RWSDGQH� YRGH� NRMD� GROD]L� QD�8329��8�

RYRP�SURFHVX��RWSDG�VH�DHULUD�NDNR�EL�VH�SRNUHQXOH�DHUREQH�HJ]RWHUPQH�ELRORãNH�UHDNFLMH�

SULOLNRP� þHJD� VH� WRSOLQD� UDVSUãXMH� XVOLMHG� LVSDUDYDQMD�� 2WSDGQD� YRGD� SURL]YRGL� VH�

NRQGHQ]DFLMRP�YODJH�VDGUåDQH�X�VWUXML�]UDND�NRML�L]OD]L�L]�UHDNWRUD�]D�ELRVXãHQMH��SULOLNRP�

KODÿHQMD�L]PMHQMLYDþHP�WRSOLQH��9RGRWRSLYH�KODSOMLYH�RUJDQVNH�WYDUL�L�DPRQLMDN�VH�RWDSDMX��

X�NRQGHQ]LUDQRM�YOD]L�L�WYRUH�RWSDGQX�YRGX�V�XPMHUHQLP�GR�YLVRNLP�%3.�L�.3.��.ROLþLQD�

RWSDGQH�YRGH�NRMD�VH�SURL]YHGH� L]QRVL��������WHåLQH�XOD]QRJ�RWSDGD��.DUDNWHULVWLND�RYH�

RWSDGQH�YRGH�L]QLPQR�MH�YLVRND�ELRUD]JUDGLYRVW�NRMD�VH�SRND]XMH�X�YLVRNRP�RPMHUX�%3.���

.3.�NRML�SULEOLåQR�L]QRVL������2YDNDY�RPMHU�%3.�.3.�]DMHGQR�V�SRYROMQLP�RPMHURP�&�1�

SUHGVWDYOMD�LGHDOQX�RSFLMX�]D�ELRORãNL�WUHWPDQ�RWSDGQH�YRGH��6$�+(/(&725������� 

2WSDGQD��UDVKODGQD�YRGD�L]�WRUQMHYD�]D�KODÿHQMH�SURL]YRGL�VH�WLMHNRP�RGVROMDYDQMD�

VXVWDYD�]D�KODÿHQMH��.ROLþLQH�RYH�RWSDGQH�YRGH�RYLVH�R�NDUDNWHULVWLNDPD�YRGH�]D�QDGRSXQX�

VDPRJ�WRUQMD�WH�NHPLNDOLMDPD�NRMLPD�VH�WUHWLUD�UDVKODGQD�YRGD��2YH�NHPLNDOLMH�VDGUåH�UD]QD�

ELRFLGQD�VUHGVWYD�NRMD�NDVQLMH�PRJX�XWMHFDWL�QD�VPDQMHQH�PLNURELRORJLMH�X�SURFHVX�ELRORãNH�

REUDGH�� .DR� YRGD� ]D� QDGRSXQX�� NRULVWL� VH� HIOXHQW� L]� 8329�D� SD� RSWHUHüHQMH� RUJDQVNLP�

WYDULPD�L�GXãLNRP�QLMH�YHOLNR�� 

3URFMHGQH� YRGH� V� RGODJDOLãWD�� NDUDNWHUL]LUDQH� VX� YLVRNLP� RPMHURP� ELRNHPLMVNH� L�

NHPLMVNH� SRWURãQMH� NLVLND� �%3.�.3.��� .DNR� RWSDG� ÄVWDUL³� L� XVSRVWDYOMDMX� VH� XYMHWL�

ELRPHWDQDFLMH�� � SD� VH� RPMHU� ELRORãNH� L� NHPLMVNH� SRWURãQMH� NLVLND� �%3.�.3.�� VPDQMXMH��

Ä=UHOH³�LOL�PHWDQRJHQH�SURFMHGQH�YRGH�NDUDNWHUL]LUDQH�VX�QLVNLP�RPMHURP��%3.�.3.���L�

QLVNLP�RPMHURP�ELRUD]JUDGLYRJ�XJOMLND�L�GXãLND��&�1���=ERJ�RYLK�NDUDNWHULVWLNH�SURFMHGQLK�

YRGD�� X]� RþHNLYDQR� YLVRNX� NRQFHQWUDFLMX� DPRQLMDND� L� PRJXüX� SULVXWQRVW� WHãNLK� PHWDOD��

SRWUHEQR� MH� QDNRQ� ELRORãNH� REUDGH� QDSUDYLWL� ILQDOQX� PHKDQLþNR� ±� NHPLMVNX� REUDGX�

UHYHU]QRP�RVPR]RP��52��� 

7DNRÿHU��YDåQR�MH�QDJODVLWL�GD�MH�RþHNLYDQR�RUJDQVNR�RSWHUHüHQMH�SURFMHGQLK�YRGD�V��

SORKD� JGMH� VH� RGODåX� RVWDFL� L]� SRVWURMHQMD� ]D� PHKDQLþNR�ELRORãNX� REUDGX� YLVRNR�� 7R� MH�

UH]XOWDW�YHOLNH�NROLþLQH�RUJDQVNH�WYDUL�X�WLP�RVWDFLPD��2UJDQVNR�RSWHUHüHQMH�SURFMHGQLK�YRGD�

L]�RGODJDOLãQLK�SORKD�NRMH�]DSULPDMX�VDPR�QHRSDVQL�LQGXVWULMVNL�RWSDG�WUHEDOR�EL�ELWL�QLVNR�

]ERJ�RJUDQLþHQRJ�ELRORãNRJ�UD]ODJDQMD� 

8]�JRUH�QDYHGHQH�WRNRYH�RWSDGQLK�YRGD��QD�XUHÿDM�MRã�GROD]H�RWSDGQH�YRGH�L]�]UDþQLK�

þLVWDþD� L� ELRILOWHUD�� VDQLWDUQH� RWSDGQH� YRGH� WH� RWSDGQH� YRGH� QDVWDOH� SULOLNRP� SUDQMD�



,YDQ�'HRWWR��'LSORPVNL�UDG  3UHJOHG�GRVDGDãQMLK�LVWUDåLYDQMD 

�� 

SRVWURMHQMD��2YH� YRGH� X� SRJOHGX� RSWHUHüHQMD� ]DJDÿLYDþLPD� VX� NDUDNWHUL]LUDQH� NDR� QLVNH�

MDþLQH�WH�VX�QMLKRYH�NROLþLQH�UHODWLYQR�PDOH�� 

6YDNL� WRN�RWSDGQLK�YRGD� LPD� UD]OLþLWH�NDUDNWHULVWLNH�NRMH� ]DKWLMHYDMX� VSHFLMDOL]LUDQL�

VWXSDQM� REUDGH� SULMH� PRJXüHJ� SXãWDQMD� X� RNROLã�� 5D]LQD� REUDGH� ]D� 0%2� WHKQRORãNH� L�

VDQLWDUQH�RWSDGQH�YRGH�ELOD�EL�GRYROMQD�GD�]DGRYROML�VWDQGDUGH�RWSDGQLK�YRGD��DOL�SULURGD�

SURFMHGQLK� YRGD� NRMX� NDUDNWHUL]LUD� YLVRND� UD]LQD� DPRQLMDND� L� WHãNLK� PHWDOD� ]DKWLMHYD�

QDSUHGQX�UD]LQX�REUDGH�]D�]DGRYROMDYDQMH�VWDQGDUGD�RWSDGQLK�YRGD� 

������ 2EUDGD�SURFMHGQLK�YRGD 
.UDWDN�SRSLV�PHWRGD�WUHWPDQD�NRULãWHQLK�X�3RVWURMHQMX�]D�WUHWPDQ�RWSDGQH�YRGH��8329��

SUHPD�3ULUXþQLNX�]D�UXNRYDQMH�L�RGUåDYDQMH�8UHÿDMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD���������

X�ä&*2�Ä0DULãüLQD³�VOLMHGL� 

x ,]MHGQDþDYDQMH�SURWRND 

x )LQR�SURVLMDYDQMH 

x $QRNVLþQL�ELRORãNL�WUHWPDQ 

x $HUREQL�ELRORãNL�WUHWPDQ 

x 0HPEUDQVND�VHSDUDFLMD�ELRPDVH 

x 0HPEUDQVND�VHSDUDFLMD�UHYHU]QRP�RVPR]RP 

x $GVRUSFLMD�DNWLYQLP�XJOMHQRP 

x =JXãQMDYDQMH�ELRORãNRJ�PXOMD 

x 2GYRGQMDYDQMH�PXOMD 

x ,VSDUDYDQMH�NRQFHQWUDWD�SURL]YHGHQRJ�UHYHU]QRP�RVPR]RP 

8�SRVWURMHQMX�]D�REUDGX�RWSDGQLK�YRGD�ä&*2�0DULãüLQD�RGDELU�RGJRYDUDMXüH�PHWRGH�

SURþLãüDYDQMD� RWSDGQLK� YRGD� WHPHOML� VH� QD� VWURJR� GHILQLUDQLP� NULWHULMLPD�� XNOMXþXMXüL�

RJUDQLþHQMD�YROXPHQD�RWSDGQH�YRGH��NRQWUROX�QHXJRGQLK�PLULVD��SURVWRUQH�L�HVWHWVNH�DVSHNWH�

WH�RSHUDWLYQH� WURãNRYH�SR�P��RWSDGQH�YRGH��9DåQR� MH�QDSRPHQXWL�GD� ]DGDQL� VWDQGDUGL�]D�

HIOXHQW�SURSLVDQL�8UHGERP��11��������SRVWDYOMDMX�RJUDQLþHQMD�NRMD�VH�QH�PRJX�]DGRYROMLWL�

VDPR�NRULãWHQMHP�ELRORãNRJ�SURþLãüDYDQMD�� 

�������� 3UHGREUDGD�L�FUSOMHQMH 
6YH�RWSDGQH�YRGH�NRMH�VX�VDNXSOMHQH�X�VDELUQRP�RNQX�SUYR�SUROD]H�ID]X�ILQRJ�ILOWULUDQMD��

NDNR�EL�VH�XNORQLOH�VXVSHQGLUDQH�WYDUL�L�]DãWLWLOL�GDOMQML�SURFHVL�REDGH��2YL�ILOWHUL�LPDMX�RWYRUH�

RG���PP�NDNR�EL�VH�XNORQLOH�NUXWLQH�L�YHüL�YODNQDVWL�PDWHULMDOL��NRML�VX�ãWHWQL�]D�PHPEUDQH�

�X]URNXMX�DEUD]LMX� L� ]DþHSOMHQMH�PHPEUDQVNLK�YODNDQD��� L]�PLMHãDQRJ� WRND�RWSDGQLK�YRGD�
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SULMH�QHJR�ãWR�XÿH�X�ELRUHDNWRU��1DNRQ�RYH�ID]H�HIOXHQW�JUDYLWDFLMVNL�XOD]L�X�HJDOL]DFLMVNL�

VSUHPQLN�� 2YDM� VSUHPQLN� MH� ]DWYRUHQ� NDNR� EL� VH� VSULMHþLOR� LVSDUDYDQMH� L� QRãHQMH� UD]QLK�

þHVWLFD�L�SOLQRYD�YMHWURP��7X�VH�NRQWUROLUDMX�SURWRFL�VYLK�WULMX�UD]OLþLWLK�WRNRYD�RWSDGQLK�YRGD�

NDNR�EL�VH�RGUåDOD�NRQWLQXLUDQD�L�VWDOQD�NYDOLWHWD�RWSDGQLK�YRGD�NRMD�VH�XVPMHUDYD�GR�8329�

D� L� WLPH� PLQLPDOL]LUDOD� XGDUQD� RSWHUHüHQMD� NRMD� PRJX� GRYHVWL� GR� SRUHPHüDMD� SULOLNRP�

ELRORãNH�REUDGH� 

�������� %LRORãND�REUDGD 
3UHWKRGQR�QDYHGHQH�RWSDGQH�YRGH� L]�HJDOL]DFLMVNRJ�VSUHPQLND�VX�XVPMHUHQH�QD�ELRORãNX�

REUDGX� �0%5�WLS��� 9RGD� L]� HJDOL]DFLMVNRJ� VSUHPQLND� GROD]L� GR� ELRORãNH� GHQLWULILNDFLMH�

�SUHGDQRNVLþQL� VSUHPQLN�� JGMH� MH� UHFLNOLUDQL� QLWULILFLUDQL� GXãLN� UHGXFLUDQ� GR� SOLQRYLWRJ�

GXãLND��X]�NRQ]XPLUDQMH�ELRUD]JUDGLYLK�RUJDQVNLK�WYDUL�LQIOXHQWQRJ�WRND��%XGXüL�GD�MH�RPMHU�

ELRUD]JUDGLYRJ�XJOMLND�L�QLWULILFLUDQRJ�GXãLND�QL]DN��X�RYRP�SRVWXSNX�SRWUHEQR�MH�GR]LUDQMH�

PHWDQROD� þLPH� VH� SRVSMHãXMH� GRVWDWQL� XGLR� RUJDQVNRJ� PDWHULMDOD�� 8]� XUDYQRWHåHQX� S+�

YULMHGQRVW�� ]D� UDVW�PLNURRUJDQL]DPD� XQXWDU� ELRUHDNWRUD� WDNRÿHU� MH� SRWUHEDQ� IRVIRU�� =ERJ�

RYRJD�VH�X�XOD]QL� WRN�RWSDGQLK�YRGD�GRGDMH�IRVIRUQD�NLVHOLQD�NDR� L]YRU� IRVIRUD�]D�UD]YRM�

PLNURELRORJLMH� 

2WSDGQH�YRGH�NRMH�L]OD]H�L]�GHQLWULILNDFLMVNH�ID]H�VH�XVPMHUDYDMX�GR�DHUDFLMVNH�ID]H�X�

NRMLPD� MH�RVWYDUHQD�XJOMLþQD�RNVLGDFLMD�PDQMH�ELRUD]JUDGLYLK�RUJDQVNLK� WYDUL�� D�DPRQLMHY�

GXãLN� VH� SUHWYDUD� X� QLWUDWH� L� QLWULWH� NUR]� QLWULILNDFLMVNL� SURFHV�� 8� RYRP� SURFHVX� VH� X�

RGYRMHQRP�VSUHPQLNX�GLIX]RULPD�XSXKXMH�]UDN�NRML�MH�SRWUHEDQ�PLNURRUJDQL]PLPD��JGMH�MH�

NROLþLQD� SRWUHEQH� DHUDFLMH� RYLVQD� R� WHPSHUDWXUL� L� NRQFHQWUDFLML� NLVLND� X� ELRUHDNWRUX��

1LWULILFLUDQL�DHUDFLMVNL�HIOXHQW�VH�]DWLP�XVPMHUDYD�QD�PHPEUDQVNL�ELRUHDNWRU�JGMH�VH�SRVWLåH�

RGYDMDQMH�ELRORãNLK�NUXWLK�WYDUL�L]�REUDÿHQH�RWSDGQH�YRGH� 

�������� 8OWUDILOWUDFLMD 
0HPEUDQVNL�ELRUHDNWRUL�VX�XURQMHQRJ�WLSD�JGMH�VH�REUDÿHQD�YRGD�L]YODþL�NUR]�PHPEUDQH�V�

SULPMHQRP�EODJRJ�YDNXXPD��$NWLYQL�PXOM�]DGUåDQ�PHPEUDQDPD�SUHWMHþH�L]�PHPEUDQVNRJ�

VSUHPQLND� L�YUDüD�VH�GR�ELRUHDNWRUVNRJ�GLVWULEXFLMVNRJ�UHFLUNXODFLMVNRJ�NDQDOD��]DMHGQR�V�

XQXWDUQMLP�UHFLNOLUDMXüLP�WRNRP��2EUDÿHQD�RWSDGQD�YRGD��SHUPHDW��VH�LVSXãWD�GR�VWUDåQMHJ�

VSUHPQLND�SRYUDWQRJ�LVSLUDQMD� 

8OWUDILOWUDFLMD��8)��MH�SURFHV�SRPRüX�NRMHJ�VH�ILOWULUDMX�þHVWLFH�QD�RVQRYX�YHOLþLQH��8�

PHPEUDQVNRP�RGYDMDQMX��8)�VH�RSüHQLWR�NRULVWL�GD�RGYRML�LOL�XNORQL�UHODWLYQR�NUXSQH�þHVWLFH�

NDR�ãWR�VX�PLNUREL��EDNWHULMH�L�PDNURPROHNXOH�V�PROHNXODUQLP�PDVDPD�YHüLP�RG�SULEOLåQR�
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�� 

��������'DOWRQD��8)�NRULVWL��ãLURNH��PHPEUDQH��ãWR�]QDþL�RQH�NRMH�LPDMX�UHODWLYQR�YHOLNH�

SRUH�� 

�������� 5HYHU]QD�RVPR]D 
3UHWKRGQR�QDYHGHQD��ELRORãNL�REUDÿHQD�RWSDGQD�YRGD�VH�XVPMHUDYD�GR�]DYUãQH�ID]H�REUDGH�

UHYHU]QRP�RVPR]RP��52��V�FLOMHP�XNODQMDQMD�RWRSOMHQLK�QHþLVWRüD��RGQRVQR�WHãNLK�PHWDOD�L�

GUXJLK�DQRUJDQVNLK� LRQD�SRSXW�QLWUDWD�GR�UD]LQH�SURSLVDQH�8UHGERP��11���������2EUDGD�

UHYHU]QRP�RVPR]RP�VDVWRML�VH�RG�GYLMH�ID]H�NDNR�EL�VH�]DGRYROMLOH�]DGDQH�YULMHGQRVWL�]D�

HIOXHQW�þDN��L�X�VOXþDMHYLPD�PDQMLK�SUHNLGD�X�ELRORãNRM�REUDGL� 

6YDNL� HOHPHQW� PHPEUDQH� VDVWRML� VH� RG� YLãH� VORMHYD� SROXSURSXVQLK� PHPEUDQVNLK�

OLVWRYD� V� PHÿXVORMHYLPD� UD]GMHOQLND�� 8OD]QH� RQHþLãüHQD� YRGD� SRG� WODNRP� GROD]L� QD�

SROXSURSXVQX�PHPEUDQX�NRMD�SURSXãWD�VDPR�PROHNXOH�YRGH��2QD�MH�XMHGQR�L�SUHSUHND�]D�

VYD� RQHþLãüHQMD� WH� VHSDULUD� þLVWX� YRGX� RGQRVQR� SHUPHDW� RG� RQHþLãüHQH� YRGH� RGQRVQR�

NRQFHQWUDWD��VOLND����� 

3HUPHDW�UHYHU]QH�RVPR]H�VH�SULYUHPHQR�SRKUDQMXMX�X�VSUHPQLNX�REUDÿHQH�HIOXHQWQH�

YRGH� L� WDPR� VH� SRQRYQR� NRULVWH� X� SRVWURMHQMX� �QDYRGQMDYDQMH�� YRGD� ]D� SUDQMH�� YRGD� ]D�

KODÿHQMH�L�VO���LOL�VH�XVPMHUDYDMX�GR�NRQDþQRJ�]EULQMDYDQMD��.RQFHQWUDW�GRELYHQ�X�SURFHVX�

52��XJODYQRP�VH�YUDüD� GR�RGODJDOLãWD� L� GLMHORP�XVPMHUXMH�GR� MHGLQLFH� ]D� LVSDUDYDQMH� ]D�

GDOMQMH�VPDQMHQMH�YROXPHQD� 

 

6OLND����6KHPDWVNL�SULND]�UHYHU]QH�RVPR]H��85/��� 



,YDQ�'HRWWR��'LSORPVNL�UDG  3UHJOHG�GRVDGDãQMLK�LVWUDåLYDQMD 

�� 

�������� 2EUDGD�DNWLYQRJ�PXOMD 
2EUDGD�YLãND�PXOMD��QMHJRYR�]JXãüLYDQMH�L�XNODQMDQMH�YRGH�L]�PXOMD��YUãL�VH�FHQWULIXJRP��

9LãDN�ELRORãNRJ�PXOMD�NRML�MH�SURL]YHGHQ�WLMHNRP�ELRORãNRJ�SRVWXSND�VH�XNODQMD�X�SUDYLOQLP�

UD]PDFLPD�GD�EL�VH�RGUåDOD�NRQVWDQWQD�NRQFHQWUDFLMD�ELRORãNLK�NUXWLK�WYDUL�X�ELRUHDNWRUX��8�

RYRP� SURFHVX� GRGDMH� VH� SROLPHUQD� RWRSLQD� NDNR� EL� SRVSMHãLOD� XJXãüLYDQMH�PXOMD� L� WLPH�

SRYHüDOD�NROLþLQX�YRGH�NRMD�VH�XNODQMD�L]�PXOMD�FHQWULIXJRP��5D]YRGQMHQL�PXOM�NRML�QDVWDMH�

X�SRVWURMHQMX�]D�REUDGX�RWSDGQLK�YRGD�PRåH�VH�RGODJDWL�LOL�QD�ELRUHDNWRUVNR�RGODJDOLãWH�LOL��

ELWL�SRVODQ�QD�SURFHV�ELRVXãHQMD��5D]YRGQMHQL�PXOM�PRåH�VH�RGODJDWL�L�QD�SORKH�RGODJDOLãWD��

QR�WR�PRåH�]DKWLMHYDWL�GRGDYDQMH�YDSQD�NDNR�EL�VH�GRVWLJOH�YLãH�YULMHGQRVWL�VXKH�WYDUL�
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�� 

�� *HRORãNH�]QDþDMNH�RNROQRJ�WHUHQD 

���� *HRORJLMD�WHUHQD 

,VWUDåLYDQMD� JHRORJLMH� QD� SRGUXþMX� VMHYHUQRJ�.YDUQHUD� SRþHOD� VX� X� ���� VWROMHüX�� DOL� SUYL�

VYHREXKYDWQL�SULND]��XNOMXþXMXüL�2VQRYQX�JHRORãNX�NDUWX�OLVW�,OLUVND�%LVWULFD��VOLND���L�����L�

GHWDOMQLML�RSLV�QDVODJD��L]UDGLOL��VX�â,.,û�L�VXU��������WH�â,.,û�L�3/(1,ý$5���������3UHPD�

QMLPD�VDPR�RGODJDOLãWH�MH�L]JUDÿHQR�QD�JRUQMRNUHGQLP�QDVODJDPD�����.�
������VOLND���L������

=DMHGQLþNL� QD]LY� ]D� RYH� QDVODJH� VX� YDSQHQFL� V� SUYLP� UXGLVWLPD� WH� YDSQHQFL� L� GRORPLWL� X�

L]PMHQL��1DM]QDþDMQLML�OLWRORãNL�HOHPHQW�VX�VLYL�YDSQHQFL�ERJDWL�UDGLROLWLGLPD�NRML�VX�WHãNR�

RGUHGLYL��0HÿX�YDSQHQFLPD�VH�QDOD]H�L�GHEHOL�SURVORMFL�VLYLK�L�WDPQRVLYLK��NUXSQR]UQDVWLK�

GRORPLWD�� 2YL� SURVORMFL� VX� GHEOMLQH� �� ±� �� P� WH� VX� X� QMLPD� QDÿHQL� RVWDFL� KRQGURGRQWD� L�

JLURSOHXUD��â,.,û�L�3/(1,ý$5���������8�QHSRVUHGQRM�EOL]LQL�RGODJDOLãWD�V�LVWRþQH�VWUDQH��

QDOD]H�VH�JRUQMRNUHGQH�QDVODJH���.�
������7H�QDVODJH�VX�YDSQHQFL�NRML�VH�YHUWLNDOQR�L]PMHQMXMX�

V�GRORPLWLPD��8�GRQMHP�GMHOX�MH�WR�XJODYQRP�ELRNDONDUHQLW�L�OLWRNDONDUHQLW�NRML�MH�GHEHOR�

XVORMHQ��6UHGQML� GLR� VH� VDVWRML� YLãH�RG�GRORPLWD� L� GRORPLWL]LUDQLK� OLWRNDONDUHQLWD�� D�PDQMH�

NDOFLOXWLWD��1DMþHãüL�IRVLOL�VX�&KRQRGURGRQWD�MRDQQH��&DSULQD�FDULQDWD��&DSULQXOOD�PDãXQL�

L�&DSULQXOD� VKDUSHL��'HEOMLQD�RYLK�QDVODJD� L]QRVL� ���� ±�����P� WH�SULSDGDMX� FHQRPDQX� L�

WXURQX� 

3UHPD�2.*�OLVW�,OLUVND�%LVWULFD��MXJR]DSDGQR�RG��LVWUDåLYDQRJ�SRGUXþMD��QDOD]H�VH�MRã�

NUHGQH� QDVODJH� �.������ 2YR� MH� SULMHOD]QL� þODQ� L]PHÿX� GRQMH� L� JRUQMH� NUHGH�� OLWRORãNL�

RNDUDNWHUL]LUDQ� NDR� YDSQHQFL� WH� YDSQHQH� L� GRORPLWQH� EUHþH�� 7DNRÿHU� QDOD]H� VH� MRã� L�

JRUQMRNUHGQH�QDVODJH���.�
������RGQRVQR�YDSQHQFL�V�SUYLP�UXGLVWLPD�� 

6�GUXJH�VWUDQH�VMHYHURLVWRþQR�RG�RGODJDOLãWD�QDOD]H�VH�JRUQMR�NUHGQH�QDVODJH��.�
�����2G�

6WXGHQH� SUHPD� 5LMHFL� MDYOMDMX� VH� VORMHYL� VLYLK� GR� VPHÿLK� YDSQHQDFD�� þHVWR� V� YHOLNRP�

NROLþLQRP�ELWXPHQD��1D�QMLK�VH�QDVWDYOMDMX�QDVODJH��.�
������ELMHOL�SUHNULVWDOL]LUDQL�YDSQHQFL�

X�L]PMHQL�V�GRORPLWLPD��9HüLQD�VORMHYD�QD�WRP�SRGUXþMX�VX�ELRNDONDUHQLWL��NRMH�VDGUåH�YHOLNX�

NROLþLQX� PLNUR� L� PDNURIRVLOQRJ� PDWHULMDOD�� V� YLVRNLP� SRVWRWNRP� NDOFLMHYRJ� NDUERQDWD��

7DNRÿHU��SULVXWQL�VX�NDONDUHQLWL�L�GLMHORP�NDOFLOXWLWL��'RORPLWL�VH�SRMDYOMXMX�NDR�WDQML�VORMHYL��

D�QHNL�YDSQHQFL�SRVWXSQR�SUHOD]H�X�GRORPLWH��1HNL�RG�YDåQLMLK�IRVLOD�VX�$FFRUGLHOOD�FRQLFD�

L�2UELWRLGHV�PHGLD��â,.,û�L�3/(1,ý$5��������7UHED�VSRPHQXWL�GD�VX�QD�SRGUXþMX�5LMHþNH�

VLQNOLQDOH�SULVXWQH�SDOHRJHQVNH�QDVODJH�����3J���$OYHROLQVNL�L�QXPXOLWQL�VLYL�GR�VYLMHWORVLYL�

VLWQRNULVWDODVWL�YDSQHQFL� 
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3UHPD�â,.,û� L�3/(1,ý$5� ��������SRGUXþMH�QD�NRMHP�VH�QDOD]L�ä&*2�0DULãüLQD�

QDOD]L� VH� X� WHNWRQVNRM� MHGLQLFL� ûLüDULMH�� NUHGQR� SDOHRJHQVNH� JUDÿH�� L� WR� X� QMHQRP�

MXJRLVWRþQRP� GMHOX� NRML� JUDQLþL� V� 5LMHþNLP� SDOHRJHQVNLP� ED]HQRP�� 7RþQLMH� SULSDGD�

ERUDQRP�SRGUXþMX�NDVWDYVNH�]DUDYQL�NRML�MH�RGYRMHQ�PRUIRORãNL�L�SRSUHþQLP�UDVMHGRP�RG�

VMHYHUR]DSDGQRJ�GMHOD��1D�RYRP�SRGUXþMX�QDOD]LPR�SORþDVWH�YDSQHQFH�V�QL]RP�VHNXQGDUQLK�

ERUD��2G�SRVHEQH�YDåQRVWL�VX�RQH�VD�VWDULMLP�GRQMRNUHGQLP�QDVODJDPD�X�MH]JUL�DQWLNOLQDOH�L�

NUHGQLP�EUHþDPD�X�MH]JUL�VLQNOLQDOH�NRG�.DVWDYD��1D�VMHYHURLVWRþQRM�VWUDQL��L]PHÿX�9LãNRYD�

L� 5LMHNH�� SULVXWQR� MH� VLQNOLQDOQR� SRGUXþMH� NRMH� MH� LVSUHVLMHFDQR� UDVMHGLPD�� 7R� SRGUXþMH�

SUHGVWDYOMD�SULMHOD]�SUHPD�YUOR�GHIRUPLUDQRM�VLQNOLQDOL�X�GROLQL�ULMHNH�5MHþLQH��,]PHÿX�.ODQH�

L�6WXGHQH��SUHPD�JUDGX�5LMHFL��SURVWLUH�VH�UHODWLYQR�XVNL�GLR�5LMHþNRJ�SDOHRJHQVNRJ�ED]HQD��

NRML�MH�RELOMHåHQ�EURMQLP�UDVMHGLPD��8QXWDU�WRJ�VLQNOLQDOQRJ�SRGUXþMD�GROLQH�ULMHNH�5MHþLQH�

SURELMDMX�SDOHRJHQVNH�QDVODJH�YDSQHQDFD��D�NRG�.ODQH�L�QDVODJH�NUHGQLK�YDSQHQDFD��2YH�

QDVODJH�VX�QDYXþHQH�SUHPD�MXJR]DSDGX��&LMHOL�MXJR]DSDGQL�GLR�SRNULYHQ�MH�IOLãNLP�VORMHYLPD�

NRML�OHåH�WUDQVJUHVLYQR�±�GLVNRUGDQWQR�QD�SDOHRJHQVNLP�VORMHYH��1HPD�SULMHOD]QLK�ODSRUD��QR�

QD�QXPXOLWQLP�L�QHNLP�DOYHROLQVNLP�L�PLOLROLGQLP�VORMHYLPD�þHVWH�VX�EUHþH�L�NRQJORPHUDWL��

SRVHELFH�X�GROLQL�ULMHNH�5MHþLQH��â,.,û�L�3/(1,ý$5��������� 

 

 

6OLND����'LR�2*.�OLVW�,OLUVND�%LVWULFD�SUHPD�â,.,û�L�VXU���������FUYHQRP�WRþNRP�R]QDþHQD�
ORNDFLMD�ä&*2�0DULãüLQD� 
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6OLND�����3ULND]�QDVODJD�SR�SRMHGLQLP�JHRORãNLP�GRELPD�ELWQLP�]D�SRGUXþMH�ä&*2�

0DULãüLQD�X�VNORSX�JHRORãNRJ�VWXSD�L�RSLV�QDVODJD�SUHPD�2*.�OLVW�,OLUVND�%LVWULFD�â,.,û�L�VXU��

������� 

 

6OLND����3URILO�L]�2*.�OLVW�,OLUVND�%LVWULFD��âLNLü�L�VXU���������NRML�SUROD]L�SRNUDM�VDPRJ�
RGODJDOLãWD��FUYHQR�R]QDþHQD�ORNDFLMD�ä&*2�0DULãüLQD� 

��'K 
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���� +LGURJHRORãNH�]QDþDMNH�WHUHQD 

1D� ãLUHP� SRGUXþMX�5LMHNH�� XNOMXþXMXüL� WHULWRULM� RSüLQH�9LãNRYR��PRåHPR� SUHSR]QDWL� GYD�

UD]OLþLWD�KLGURJHRORãND�NRPSOHNVD�V�SRVHEQLP�NDUDNWHULVWLNDPD�X�YH]L�V�SURSXVQRãüX�YRGH�L�

NUHWDQMHP� SRYUãLQVNH� L� SRG]HPQH� YRGH�� 3UYL� NRPSOHNV� MH� VDVWDYOMHQ� RG� YRGRSURSXVQLK�

NDUERQDWQLK�VWLMHQD��X�NRMHP�GRORPLWL��YDSQHQFL�L�YDSQHQFL�V�OHüDPD�GRORPLWD�LJUDMX�NOMXþQX�

XORJX��7L�VORMHYL�NDUERQDWQLK�VWLMHQD�NDUDNWHUL]LUDMX�VH�SXNRWLQVNR�NDYHUQR]QRP�SRUR]QRãüX�

NRMD�RPRJXüXMH�YHOLNX�XSRMQRVW�WHUHQD��GRN�VX�WRNRYL�SRYUãLQVNLK�YRGD�ULMHWNL�]ERJ�YHOLNH�

EU]LQH� RWMHFDQMD�� 8QXWDU� RYRJ� NRPSOHNVD�� SRVWRMH� VODELMH� SURSXVQH� IRUPDFLMH� SRSXW�

HRFHQVNR�ROLJRFHQVNLK� EUHþD� LOL� -HODU�QDVODJD�� NRMH� XQDWRþ� WRPH� SRND]XMX� L]UD]LWX�

SRYUãLQVNX�RNUãHQRVW�L�]QDþDMQX�XSRMQRVW��'UXJL�NRPSOHNV�MH�YRGRQHSURSXVQL�IOLãNL�VWLMHQVNL�

NRPSOHNV�� 2YR� SRGUXþMH� MH� WDNRÿHU� RELOMHåHQR� LQWHQ]LYQRP� WHNWRQVNRP� DNWLYQRãüX� NRMD�

WUDMH�RG�DOSVNH�RURJHQHWVNH�ID]H�L�QDMMDþD�MH�WLMHNRP�OLEXUQLMVNLK�SRNUHWD�RG�NUDMD�HRFHQD�GR�

GDQDV��0,+29,/29,û�������� 

.DNR�QDYRGH�â,.,û�L�3/(1,ý$5���������QD�RYRP�SRGUXþMX�QHSURSXVQH�EDULMHUH�]D�

VOLYRYH�VD�6QHåQLND�L�ûLüDULMH�SUHGVWDYOMDMX�IOLãNL�ED]HQL��5H]XOWDW�WRJD�VX�L]YRUL�3LYNH��5HNH�

L�5MHþLQH��1DVODJH� GRORPLWD� JRUQMH� NUHGH� L� YDSQHQRGRORPLWQH� EUHþH� QD� SULMHOD]X� L]PHÿX�

GRQMH�L�JRUQMH�NUHGH�SUHGVWDYOMDMX�GMHORPLþQR�QHSURSXVQX�EDULMHUX�]D�YRGH�X�NUãX�ûLüDULMH�L�

6QHåQLND�� 3UHPD� OLWRORãNRP� VDVWDYX�� VWXSQMX� WHNWRQVNLK� GHIRUPDFLMD� L� RNUãHQRVWL� VWLMHQD�

0,+29,/29,û� L� VXU� ��������� QD� ãLUHP� SRGUXþMX� RNR� *UREQLþNRJ� SROMD� L]GYDMDMX� ãHVW�

RVQRYQLK�JUXSD�VWLMHQD�SUHPD�KLGURJHRORãNLP�NDUDNWHULVWLNDPD� 

x YUOR�GREUR�YRGRSURSXVQH�QDVODJH�X�NRMH�VSDGDMX�NYDUWDUQL�QDVLSL��EUHþH�L�VLSDUL�

NRML�VH�MDYOMDMX�X]�REURQNH�X]YLãHQLK�EUGD�JUDÿHQLK�RG�PH]R]RMVNLK�YDSQHQDFD�

L�GRORPLWD��5DGL�VH�R�REURQDþNLP�QDVODJDPD�QDVWDOLK�QD�SDGLQDPD�X]YLãHQLK�

JRUD 

x GREUR� YRGRSURSXVQLK� RNUãHQH� NDUERQDWQH� VWLMHQH� X� NRMH� VSDGDMX� UXGLVWQL�

YDSQHQFL� �.�
������ 3RUR]QRVW� RYH� JUXSH� VWLMHQD� MH� VHNXQGDUQD�� SXNRWLQVND��

NDYHUQR]QD�� /LWRORãND� VYRMVWYD�� LQWHQ]LWHW� WHNWRQVNLK� GHIRUPDFLMD� L� VWXSDQM�

RNUãHQRVWL�JHQHUDOQR�XYMHWXMX�YHOLNX�YRGRSURSXVQRVW 

x srednje vodopropusnim karbonatnim stijenama� SULSDGDMX� GRQMRNUHGQL�

YDSQHQFL� �.�
����� L� SDOHRJHQVNL� IRUDPLQLIHUVNL� YDSQHQFL� �(������ RGQRVQR�

YDSQHQFL�VHNXQGDUQH�SXNRWLQVNR�NDYHUQR]QH�SRUR]QRVWL��6WLMHQH�VX�X]�UDVMHGQH�

SUDYFH� ]DKYDüHQH� MDNLP� WHNWRQVNLP� GHIRUPDFLMDPD�� D� X� GXEOMLP� GLMHORYLPD�
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LVSRG� SRYUãLQH� GREUD� XVORMHQRVW� VPDQMXMH� SURSXVQRVW� RGQRVQR� XVPMHUDYD�

SURFMHÿLYDQMH�PHWHRUVNH�YRGH� 

x VUHGQMH�GR�VODER�SURSXVQLP�VWLMHQDPD�SULSDGDMX�NYDUWDUQH�NODVWLþQH� WDORåLQH�

VODER�YH]DQLK�NRQJORPHUDWD�L�SLMHVDND�*UREQLþNRJ�SROMD 

x VODER�YRGRSURSXVQLP�NDUERQDWQLP�VWLMHQD�SULSDGDMX�GRORPLWL�V�ULMHWNLP�OHüDPD�

YDSQHQFD�DOEVNH�VWDURVWL��.������7R�VX�WDNRÿHU�VWLMHQH�VHNXQGDUQH��SXNRWLQVNH�

SRUR]QRVWL�� 6WLMHQH� VX� ]DMHGQR� V� YDSQHQDþNLP� NRPSOHNVRP� ]DKYDüHQH�

WHNWRQVNLP�GHIRUPDFLMDPD��DOL�VX�VODELMH�RNUãHQH��D�SXNRWLQH�LVSXQMHQH�JOLQRP�

L�GRORPLWQLP�SLMHVNRP�� 

x YRGRQHSURSXVQH�NODVWLþQH�VWLMHQH�þLQH�XVORMHQL�VHGLPHQWL�IOLãNH�VHULMH�NRML�VH�

MDYOMDMX�VH�RG�SRGUXþMD�.ODQH��6WXGHQH��.XNXOMDQD��/DSRUL��NDONDUHQLWL�L�NYDUFQL�

SMHãþHQMDFL� ULWPLþNL� VH� L]PMHQMXMX� D� X� NRPSOHNVX� þLQH� QHSURSXVQL� SDNHW�

VHGLPHQDWD� 
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�� 0HWRGH�LVWUDåLYDQMD 

���� 7HUHQVNR�LVWUDåLYDQMH 

7HUHQVNR�X]RUNRYDQMH�SURYHGHQR�MH�X�GYD�QDYUDWD������OLVWRSDGD�������WH����WUDYQMD�������8�

SUYRP�QDYUDWX�X]HWL�VX�X]RUFL�XUHÿHQRJ�WHPHOMQRJ�WOD��EUWYHQRJ�PLQHUDOQRJ�WH�GUHQDåQRJ�

VORMD��7RþQLMH�X]RUFL��WHPHOMQRJ�WOD��0$5����0$5����0$5���L�0$5����SULNXSOMHQL�VX�L]�

LVNRSDQRJ�VLGUHQRJ�MDUND��QD�GQX�RGODJDOLãQH�SORKH��%��6OLND������WH�WOR��0$5���L�0$5����

L]D�VLGUHQRJ�MDUND�ERþQH�SORKH��%���VOLND������ýHWLUL�X]RUND�WHPHOMQRJ�WOD�X]HWL�VX�VYDNL�QD�

YHUWLNDOQRP�UD]PDNX�RG����FP��SRþHYãL�RG�QDMSOLüHJ�SD�SUHPD�QDMGXEOMHP�GMHOX�XUHÿHQRJ�

WOD��8]RUFL�WOD�L]D�ERþQH�SORKH�X]HWL�VX�LVWR�X�UD]PDNX�RG����FP��QR�]ERJ�XNXSQH�GXELQH�

LVNRSD�RG�VYHJD����FP�X]HWD�VX�VDPR�GYD�X]RUND��7DNRÿHU��X�RYRP�LVNRSX�X]HW�MH�X]RUDN�

VWLMHQH��7����QD�NRMRM� OHåL�XUHÿHQR� WOR��8]RUDN�EUWYHQRJ��RGQRVQR�]HPOMDQRJ�PLQHUDOQRJ�

VORMD� �%57�� X]HW� MH� V� YLãH� ORNDFLMD� QDVLSDYDQMD�� ]DWLP� MH� SURPLMHãDQ� NDNR� EL� ELR� ãWR�

UHSUH]HQWDWLYQLML��8]RUDN�GUHQDåQRJ�VORMD�X]HW�MH�SULOLNRP�QDVLSDYDQMD�LVWRJ�QD�EUWYHQL�VORM�

�VOLND����� 

 

6OLND�����6LGUHQL�MDUDN�SORKH��%��D��PMHVWR�X]LPDQMD�X]RUDND�WHPHOMQRJ�WOD�IRWRJUDILUDQR�
L]EOL]D��E��VLGUHQL�MDUDN�X�NRMHP�VX�X]HWL�X]RUFL�IRWRJUDILUDQ�V�XGDOMHQRVWL���IRWR��,YDQ�'HRWWR� 

8� GUXJRP� QDYUDWX� FLOM� MH� ELR� SULNXSLWL� X]RUNH� RNROQLK� VWLMHQD� NDNR� EL� VH� SURXþLOD�

JHRORJLMD� SRGUXþMD� RNR� RGODJDOLãWD�� 3UHNR� SXWD� RGODJDOLãWD� X]� MXJR]DSDGQX� FHVWX� SRþLQMH�

PDNDGDPVNL�SXW�JGMH� MH�X]HW�SUYL�X]RUDN��VOLND������ ,GXüH� WRþNH�VX�RGDELUDQH�X�VNODGX�V��

2*.�NDNR�EL�VH�X]RUNRYDOR�UD]OLþLWH� OLWRVWUDWLJUDIVNH�þODQRYH�� WDNR�GD�SURILO�X]RUNRYDQMD�

EXGH�ãWR�YLãH�RNRPLW�QD�SUXåDQMH�VORMHYD� 

D E 
D E 
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6OLND�����6LGUHQL�MDUDN�L]D�ERþQH�SORKH��%��D��L]EOL]D�IRWRJUDILUDQ�VLGUHQL�MDUDN�ERþQH�SORKH��
E��VLGUHQL�MDUDN�ERþQH�SORKH�IRWRJUDILUDQ�V�XGDOMHQRVWL��JGMH�VX�X]HWL�X]RUFL�WHPHOMQRJ�WOD��IRWR�,YDQ�

'HRWWR� 

9HüLQD� X]RUDND� X]HWD� MH� X]� FHVWH� JGMH� VX� VH� L]GDQFL� MDNR� GREUR� YLGMHOL� L� JGMH� MH�

RGUHÿLYDQMH�VORMHYLWRVWL�ELOR�MHGQRVWDYQLMH�]D�XRþLWL��8NXSQR�MH�RGUDÿHQR����X]RUDND� 

3UL�WHUHQVNRP�LVWUDåLYDQMX�NRULãWHQL�VX�VWDQGDUGQL�JHRORãNL�DODWL�SRSXW�OXSH��NRPSDVD��

RVQRYQD�JHRORãND�NDUDWD��+&O�NLVHOLQH�X�RPMHUX������JHRORãNL�þHNLü��YUHüLFD�L�PDUNHUD�]D�

X]RUNRYDQMH��WH�MH�YRÿHQ�GQHYQLN�X]RUNRYDQMD� 

 

6OLND�����D��8]RUNRYDQMH�GUHQDåQRJ�PDWHULMDOD�SULOLNRP�QDVLSDYDQMD�E��GUHQDåQL�PDWHULMDO�
SULOLNRP�JUDQXORPHWULMVNH�DQDOL]H��GHVQR���IRWR��,YDQ�'HRWWR� 

 E 

D D E 

D 

D 

E 
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6OLND�����6DWHOLWVND�VQLPND�WHUHQD�V�WRþNDPD�X]RUNRYDQMD�SUHX]HWR�V�
KWWSV���HDUWK�JRRJOH�FRP���85/��� 

���� /DERUDWRULMVND�DQDOL]D 

������ 0LNURVNRSVND�DQDOL]D 
1DNRQ�SURYHGHQRJ�WHUHQVNRJ�LVWUDåLYDQMD��GHYHW�X]RUDND��7���7���7���7���7���7���7���7���L�

7����RGDEUDQR�MH�]D�GDOMQMX�ODERUDWRULMVNX�REUDGX��2GDELU�X]RUDND�WHPHOMLR�VH�QD�QMLKRYLP�

PDNURVNRSVNLP�NDUDNWHULVWLNDPD��NDR�ãWR�VX�WURãQRVW��SRUR]QRVW� L�YHOLþLQD�� WH�QD�VOLþQRVWL�

L]PHÿX�SRMHGLQLK�WRþDND�X]RUNRYDQMD�NRMH�VX�ELOH�JRWRYR�LGHQWLþQH�QD�SUYL�SRJOHG�� 

0LNURVNRSVNL� SUHSDUDWL� VYLK� RGDEUDQLK� X]RUDND� SULSUHPOMHQL� VX� QD� *HRORãNR��

SDOHRQWRORãNRP�]DYRGX�30)�D�WH�VX�PLNURVNRSLUDQL�QD�SRODUL]DFLMVNRP�PLNURVNRSX�Ä&DUO�

=HLVV�±�$[LRODE³� 

������ *UDQXORPHWULMVNH�PHWRGH 
0HWRGH�NRULãWHQH�SUL�L]UDGL�RYRJ�GLSORPVNRJ�UDGD�X�VYUKX�RGUHÿLYDQMD�JUDQXORPHWULMVNRJ�

VDVWDYD�VHGLPHQWD�L]�SULNXSOMHQLK�X]RUDND�VX��PHWRGD�PRNURJ�VLMDQMD��]D�þHVWLFH�����PP��L�

L]UDYQR�PMHUHQMH��]D�þHVWLFH�!���PP���2YH�PHWRGH�RGDEUDQH�VX�SUHPD�7,â/-$5���������

https://earth.google.com/
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2GUHÿLYDQMH� JUDQXORPHWULMVNRJ� VDVWDYD� SUHWKRGQR� QDYHGHQLP� PHWRGDPD� REDYOMHQR� MH� X�

ODERUDWRULMX�*HRORãNR�SDOHRQWRORãNRJ�]DYRGD� 

=D�X]RUDN�GUHQDåQRJ�VORMD�SULPLMHQMHQD�MH�PHWRGD�L]UDYQRJ�PMHUHQMD��=UQD�VX�ELOD�YHüD�

RG�UDVSRORåLYLK�UXSLþDVWLK�VLWD��VWRJD�MH�NRULãWHQR�SRPLþQR�PMHULOR���ãXEOHU���]D�PMHUHQMH��

,]PMHUHQR�MH�����]UQD��QDVXPLþQR�RGDEUDQLK�L]�X]RUND�NDNR�EL�VH�L]EMHJDR�VXEMHNWLYQL�RGDELU��

6YDNRP�]UQX�PMHUHQH�VX�WUL�GLPHQ]LMH�SR�RVLPD��QDMNUDüRM��QDMGXåRM� L� WUHüRM�RNRPLWRM�QD�

SUHWKRGQH�GYLMH��9ULMHGQRVWL�GXåLQD�SR�QDMGXåRM�RVL�VYLK�����]UQD�SRGLMHOMHQH�VX�X�RGUHÿHQH�

UDVSRQH� YHOLþLQD�� WM�� IUDNFLMH�� 2GDELU� IUDNFLMD� WHPHOMLR� VH� QD� UDVSRQX� JUDQXORPHWULMVNRJ�

VDVWDYD�NDNR�EL�VH�GRELOD�UDYQRPMHUQD�UDVSRGMHOD��2þHNXMH�VH�GD�PMHUHQL�X]RUFL�SULSDGDMX�

NUXSQRP�ãOMXQNX��HQJ��&RDUVH�JUDYHO���.RULãWHQD�MH�SRGMHOD�SUHPD�%/277�L�3<(���������

NRMD�XNOMXþXMH�]UQD�YHOLþLQH�MDNR�NUXSQRJ�ãOMXQND��NUXSQRJ�ãOMXQND��VUHGQMHJ�ãOMXQND�L�VLWQRJ�

ãOMXQND��2GDEUDQH�VX���IUDNFLMH��SUYD�MH�PDQMD�RG�����PP��VLWQL�ãOMXQDN���GUXJD�MH�YHOLþLQH�

����±������PP��VUHGQML�ãOMXQDN���WUHüD�MH�YHOLþLQH������±������PP��NUXSQL�ãOMXQDN���L�þHWYUWD�

MH�YHüD�RG����PP��YUOR�NUXSQL�ãOMXQDN�� 

8�RYRP�LVWUDåLYDQMX�NRULãWHQD�MH�PHWRGD�PRNURJ�VLMDQMD�]D�RGUHÿLYDQMH�YHOLþLQH�]UQD�

X�X]RUFLPD� WHPHOMQRJ� WOD� �0$5����0$5����0$5����0$5����� WOD� �0$5��� L�0$5���� WH�

X]RUNX�EUWYHQRJ�VORMD��%57���2YD�PHWRGD�MH�L]X]HWQR�YDåQD�]D�DQDOL]X�JUDQXORPHWULMVNRJ�

VDVWDYD��RGQRVQR�GLVWULEXFLMH�YHOLþLQD�]UQD��8]RUFL�VX�SURVLMDQL�NUR]�UD]OLþLWD�VLWD�NDNR�EL�VH�

L]GYRMLOH� UD]OLþLWH� IUDNFLMH��)UDNFLMD� MH�GLR�X]RUND�NRML� RVWDMH�QD�QHNRP�VLWX� L� VDGUåL� ]UQD�

RGUHÿHQH�YHOLþLQH�NRMD�VX�RJUDQLþHQD�GLPHQ]LMDPD�RWYRUD�QD�GYD�VXVMHGQD�VLWLPD��7,â/-$5��

������ 

3URFHV� VLMDQMD� ]DSRþHR� MH�YDJDQMHP�VYDNRJ�X]RUND�� ,]YDJDQL�X]RUFL� SUHEDþHQL� VX�X�

VWDNOHQH� ]GMHOLFH� WH� MH� GRGDQD� GHVWLOLUDQD� YRGD� NDNR� EL� VH� X]RUFL� UD]PRþLOL� L� UD]GYRMLOL�

VOLMHSOMHQL� VHGLPHQW�� 6YL� X]RUFL� VX� SURVLMDQL� NUR]� VWDQGDUGQD� 5HWVFK�� $670� VLWD� RG�

QHKUÿDMXüHJ�þHOLND���8NXSQR�MH�NRULãWHQR���VLWD�V�RWYRULPD�SURPMHUD�RG���PP�GR�������PP��

SUHPD�:(17:257+�NODVLILNDFLML���������.DNR�EL�VH�SURVLMDR�VHGLPHQW�VD�VLWD��NRULãWHQD�

MH�GHVWLOLUDQD�YRGD�WLMHNRP�VLMDQMD� 

1DNRQ� VLMDQMD�� IUDNFLMH�NRMH� VX�RVWDOH�QD�RGUHÿHQLP�VLWLPD� VX� VWDYOMHQH�X�RGYRMHQH�

SRVXGLFH� L� VXãHQH� QHNROLNR� GDQD�� =DWLP� VX� SRMHGLQDþQR� L]YDJDQH� RVXãHQH� IUDNFLMH� QD�

WHKQLþNRM� YDJL�� 6YDNL� L]YDJDQL� VHGLPHQW� MH� SDåOMLYR� R]QDþHQ�� X]LPDMXüL� X� RE]LU� ORNDFLMX�

X]RUND�L�YHOLþLQX�IUDNFLMD�WH�QMLKRYX�PDVX��1DNRQ�YDJDQMD�X]RUFL�VX�SRKUDQMHQL�X�SDSLUQDWH�

YUHüLFH� 
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������ *UDQXORPHWULMVNL�SDUDPHWUL 
3RGDFL�NRML�VX�GRELYHQL�PHWRGRP�PRNURJ�VLMDQMD�XQHVHQL�VX�X�0LFURVRIW�([FHO�WDEOLFH�WH�VX�

REUDÿHQL� X� SURJUDPLPD�� 3DUWLFOH� VL]H� GLVWULEXWLRQ� FODVVLILFDWLRQ� �%/277� ,� 3<(�� ������ L�

*5$'67$7�YHU����� �%/277� ,�3<(���������1D� WDM� QDþLQ� VX�GRELYHQL�SRGDWFL�R�NROLþLQL�

SRMHGLQH� IUDNFLMH� X� X]RUNX�� VRUWLUDQRVWL� X]RUND� WH� VUHGQMH� YHOLþLQH� þHVWLFD��7LS� VHGLPHQWD�

RGUHÿHQ�MH�SUHPD�%/277�,�3<(���������NODVLILNDFLML�WH�VX�DQDOL]LUDQL�X]RUFL�SULND]DQL�VX�

SRPRüX�WURNRPSRQHQWQRJ�GLMDJUDPD� 

,]� NXPXODWLYQH� NULYXOMH� X� SURJUDPX� *5$'67$7� YHU�� ����� RþLWDYDQMHP� YULMHGQRVWL�

YHOLþLQH�]UQD�X�ĭ� L]UDþXQDWL� VX� VOMHGHüL� JUDQXORPHWULMVNL� SDUDPHWUL� SUHPD�PHWRGL�NRMX� MH�

GHILQLUDR�)2/.�������� 

6UHGQMD�YHOLþLQD�]UQD� �PHGLMDQ��SUHGVWDYOMD�YULMHGQRVW�RG�NRG�NRMH� MH�����þHVWLFD�

YHüH��D�����þHVWLFD�PDQMH� 

 ���ĭ �݀ܯ

.RHILFLMHQW�VRUWLUDQRVWL��VRUWLQJ��SRND]XMH�MHGQROLþQRVW�GLVWULEXFLMH�� 

�ĭ���������ĭ���í�ĭ�� �݋ܵ��í�ĭ������� 

.DWHJRULMH�VRUWLUDQRVWL�VHGLPHQWD�� 

x ���������YUOR�GREUR�VRUWLUDQR� 

x ������������GREUR�VRUWLUDQR� 

x ���������±�XPMHUHQR�GREUR�VRUWLUDQR� 

x �����±������±�XPMHUHQR�VRUWLUDQR� 

x �����±������±�ORãH�VRUWLUDQR� 

x �����±������±�YUOR�ORãH�VRUWLUDQR� 

x �����±�L]UD]LWR�ORãH�VRUWLUDQR 

������ 5HQGJHQVND�GLIUDNFLMD 
8�LVWUDåLYDQMX�JOLQD�X�X]RUNX�EUWYHQRJ�VORMD�NRULãWHQD�MH�PHWRGD�LGHQWLILNDFLMH�JOLQD�SUHPD�

0225(�L�5(<12/'6����������3RVWXSDN�MH�XNOMXþLYDR�QHNROLNR�NRUDND�NDNR�EL�VH�L]GYRMLOD�

IUDNFLMD�PDQMD�RG���PLNURPHWUD�]D�GHWDOMQX�DQDOL]X�VDVWDYD�X]RUND� 

3UYR��X]RUDN�EUWYHQRJ�VORMD�%57�MH�RVXãHQ��D�]DWLP�L]YDJDQ�NDNR�EL�VH�SULSUHPLR�]D�

GDOMQMH�DQDOL]H��,]YDJDQR�MH����JUDPD�SURVLMDQRJ�PDWHULMDOD�NRML�MH�VWDYOMHQ�X�þDãX�RG�����PO� 

'HVWLOLUDQD�YRGD�MH�GRGDQD�PDWHULMDOX�X�þDãL�GR�UD]LQH�RG�����PO��WH�MH�X]RUDN�SDåOMLYR�

SRPLMHãDQ�ãWDSLüHP�NDNR�EL�VH�RVLJXUDOD�KRPRJHQD�VPMHVD��VOLND������0DJQHWQD�PLMHãDOLFD�
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MH� ]DWLP�NRULãWHQD� GD� EL� VH� X]RUDN� MRã� EROMH� UD]PXOMLR��&LOM� MH� ELR� RVLJXUDWL� UDYQRPMHUQR�

UDVSRUHÿHQH� þHVWLFH� X� X]RUNX� NDNR� EL� VH� NDVQLMH� XVSMHãQR� RGYRMLOD� IUDNFLMD� PDQMD� RG� ��

PLNURPHWUD�(µm)� 

1DNRQ�WRJD��þHWLUL�SODVWLþQH�NLYHWH�VX�SULSUHPOMHQH�]D�FHQWULIXJLUDQMH��1D�VYDNRM�NLYHWL�

MH�R]QDþHQD�YLVLQD�RG���FP�L����FP�RG�GQD��8�NLYHWH�MH�GRGDQ�UD]PXOMHQL�X]RUDN�GR�SRORYLQH�

SUYH�R]QDNH����FP���D�]DWLP�MH�GRGDQD�GHVWLOLUDQD�YRGD�GR�JRUQMH�R]QDNH�����FP���6DGUåDM�X�

NLYHWDPD�MH�GREUR�SURPLMHãDQH�L�VWDYOMHQH�X�FHQWULIXJX��8]RUFL�X�NLYHWDPD�VX�FHQWULIXJLUDQL�

QD�EU]LQL�RG������USP��RNUHWDMD�X�PLQXWL��WLMHNRP���PLQXWH�L����VHNXQGL��2YR�MH�YULMHPH�

SRWUHEQR�GD�VH�þHVWLFH�RG����P�SRWRQX�NUR]�VWXSDF�RG���FP� 

3R� ]DYUãHWNX� FHQWULIXJLUDQMD�� X� ãWR� NUDüHP� YUHPHQX�� VXVSHQ]LMD� ]DRVWDOD� L]PHÿX�

R]QDND� ��� L� �� FP�RGSLSHWLUDQD� MH� L� SUHQHVHQD� X� QRYX� þDãX� RG� ����PO��2YDM� SRVWXSDN� MH�

SRQRYOMHQ���SXWD�NDNR�EL� L]GYRMLOL� GRYROMQR�JOLQHQH� IUDNFLMH��7DNRÿHU�� SUHRVWDOL�PDWHULMDO�

QDNRQ�L]GYDMDQMD�JOLQHQH�IUDNFLMH�MH�NRULãWHQ�]D�SULSUHPX�X]RUDND�VUHGQMH�L�NUXSQH�YHOLþLQH�

þHVWLFD�X�X]RUNX��NDNR�EL�VH�GHWDOMQLMH�DQDOL]LUDOH�QMLKRYH�NDUDNWHULVWLNH��.DR�NUXSQD�IUDNFLMD�

L]GYRMHQH�VX�YHOLþLQH�þHVWLFD�ãOMXQND��GRN�VX�þHVWLFH�YHOLþLQH�PXOMD�L]GYRMHQH�NDR�VUHGQMD�

IUDNFLMD�� =DYUãHWNRP� SRVWXSND� FHQWULIXJLUDQMD� L� GHNDQWDFLMH�� ODERUDWRULMVND� þDãD� VD�

VXVSHQ]LMRP� MH� RVWDYOMHQD� QHNROLNR� GDQD� NDNR� EL� VH� JOLQHQD� IUDNFLMD� LVWDORåLOD�� 1DNRQ�

WDORåHQMD��ELVWUD�WHNXüLQD�MH�GHNDQWLUDQD��D�L]�RVWDWND�VX�SULSUHPOMHQL�RULMHQWLUDQL�SUHSDUDWL�

JOLQD��2VXãHQL�PDWHULMDO�LVNRULãWHQ�MH�]D�L]UDGX�QHRULMHQWLUDQRJ�SUHSDUDWD�JOLQHQH�IUDNFLMH 

'RGDWQR��SULSUDYOMHQ�MH�L�X]RUDN�]D�DQDOL]X�FMHORYLWRJ�X]RUND��:5��NDNR�EL�VH�XWYUGLR�

XNXSQL�VDVWDY�PDWHULMDOD��2YDM�X]RUDN�MH�SULSUHPOMHQ�PUYOMHQMHP�X]RUND�X�DKDWQRP�WDULRQLNX�

�VOLND� ����� 7DNR� VX� GRELYHQL� VYHREXKYDWQL� SRGDFL� R� PLQHUDOQRP� VDVWDYX�� XNOMXþLYR�

LGHQWLILNDFLMX�PLQHUDOD�JOLQD�� UD]OLþLWLK�YHOLþLQVNLK� IUDNFLMD�X� LVWUDåHQRP�X]RUNX�EUWYHQRJ�

VORMD� 

)D]QD� DQDOL]D� X]RUDND� SURYHGHQD� MH� PHWRGRP� GLIUDNFLMH� UHQGJHQVNLK� ]UDND� QD�

SUDãNDVWLP�X]RUFLPD�QD�3KLOLSVRYRP�YHUWLNDOQRP�UHQGJHQVNRP�JRQLRPHWUX��WLS�;�3HUW���X]�

XSRWUHEX� &X�FLMHYL� ���� N9�� ���P$�� þLMH� MH� ]UDþHQMH�PRQRNURPDWL]LUDQR�1L� ILOWHURP�� =D�

UHJLVWUDFLMX� ]UDþHQMD� NRULãWHQ� MH� EURMDþ� 3,;FHO�'�� 3XNRWLQH� QD� LQVWUXPHQWX� ELOH� VX� NDNR�

VOLMHGL�� PDVND� ��� PP�� GLYHUJHQWQD� SXNRWLQD� ����� WH� SXNRWLQD� RG� ����� ]D� VSUMHþDYDQMH�

UDVSUãHQMD� QD� VWUDQL� FLMHYL�� 3UL� VQLPDQMX� NRULãWHQ� MH� DOXPLQLMVNL� QRVDþ� ]D� QHRULMHQWLUDQH�

SUHSDUDWH��8�VOXþDMX�RULMHQWLUDQLK�SULSUDYDND��VXVSHQGLUDQD�JOLQRYLWD�IUDNFLMD�VH�QDNDSDYD�QD�

SRYUãLQX� SUHGPHWQRJ� VWDNDOFD�� 6WDNDOFH� MH� SUHWKRGQR� ODJDQR� EUXãHQR� NDNR� EL� VH� VWYRULOD�
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SRYUãLQD�NRMD�EROMH�SULKYDüD�JOLQRYLWH�þHVWLFH��1DNRQ�QDNDSDYDQMD�SUHSDUDWL�VH�VXãH��5DGL�

UD]OLNRYDQMD�PLQHUDOD�JOLQD�X�X]RUFLPD��QDNRQ�VQLPDQMD�SULSUDYDND�VXãHQRJ�QD�]UDNX��X]RUFL�

VH�RVWDYOMDMX�SUHNR�QRüL�X�HNVLNDWRUX�V�HWLOHQ�JOLNRORP�QDNRQ�þHJD�VH�YUãL�SRQRYQR�VQLPDQMH��

'DOMH�� SULSUDYFL� VX�SRGYUJQXWL� ]DJULMDYDQMX�QD� WHPSHUDWXUDPD�RG�����&� L� ����&��1DNRQ�

VYDNRJ�]DJULMDYDQMD��SRQRYQR�VX�VQLPOMHQL�X�UDVSRQX�RG�������ș�NDNR�EL�VH�XRþLOL�SRPDFL�

ED]DOQLK�PDNVLPXPD��ãWR�RPRJXüXMH�LGHQWLILNDFLMX�PLQHUDOD�JOLQD��67$5.(<�L�VXU�������� 

 

6OLND�����3ULSUHPD�X]RUND�WM��L]GYDMDQMH�JOLQHQH�IUDNFLMH�]D�UHQGJHQVNX�GLIUDNFLMVNX��DQDOL]X��
1D�VOLFL�MH�UD]PXOMHQL�X]RUDN��IRWR�,YDQ�'HRWWR� 

 

6OLND�����3ULSUHPD�X]RUND�]D�DQDOL]X�FMHORYLWRJ�X]RUND��:5��X�DKDWQRP�WDULRQLNX
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�� 5H]XOWDWL 

���� 7HUHQVNL�UH]XOWDWL 

,VWUDåLYDQMH�WHUHQD�]DSRþHWR�MH�QD�MXJR]DSDGQRP�GLMHOX�ä&*2�0DULãüLQD��QD�FHVWL�9LãNRYR�

±�5XSD��6WLMHQH� QD� SURPDWUDQRP� WHUHQX� VH� MDVQR� L]GDQMXMX� WH� MH� YHüLQD� X]RUDND� X]HWD� VD�

]DVMHND� X]� FHVWX�� 6ORMHYLWRVWL� L� SXNRWLQVNL� VXVWDYL� PMHUHQL� VX� NRPSDVRP� JGMH� MH� WR� ELOR�

PRJXüH��6ORMHYLWRVW�X�WRþFL�7��MH�ELOR�WHãNR�RGUHGLWL��QR�L]PMHUHQD�MH��������2YDM�X]RUDN�MH�

GRVWD� VPUGLR� QD� RUJDQVNX� WYDU� SULOLNRP� XGDUDQMD��0LNURVNRSVNL� X]RUDN� SRND]DR� MH� GD� X�

X]RUNX�SRVWRMH�&KRQGURGRQWD� ãNROMNH��*RWRYR� LGHQWLþDQ�PLNURVNRSVNL�SUHVMHN�SRND]XMH� L�

X]RUDN�7��L�7���JGMH�MH�L]PMHUHQD�VORMHYLWRVW���������RGQRVQR���������8]RUFL�7���7��L�7��

SULSDGDMX�JRUQMRNUHGQLP�QDVODJDPD���.�
������8�QDVWDYNX�FHVWRP�SUHPD�0DWXOMLPD�X]HWL�VX�

X]RUFL�7��L�7���JGMH�MH�X]RUDN�7��GRVWD�XRþOMLYD�EUHþD��D�L]PMHUHQD�MH�VORMHYLWRVW��������1D�

WRþFL�7�� L]PMHUHQD� MH�VORMHYLWRVW��������2EMH�WRþNH�VX�GLR� MHGLQLFH�GRORPLWQLK� L�YDSQHQLK�

EUHþD�.����� 

8]RUDN� 7�� X]HW� MH� QD� L]GDQNX� NRG� XODVND� X� ä&*2� 0DULãüLQD�� 7��� QD� LVWRþQRP�

YDQMVNRP� GLMHOX� RGODJDOLãWD�� GRN� MH� X]RUDN� 7��� X]HW� SULOLNRP� LVNRSD� ERþQRJ� MDUND� QD�

]DSDGQRP�GLMHOX�RGODJDOLãQH�SORKH��%��3UHWKRGQR�QDYHGHQL�X]RUFL�� ]DSUDYR�SUHGVWDYOMDMX�

JHRORãNX� MHGLQLFX� QD� NRMRM� MH� L]JUDÿHQ� ä&*2�0DULãüLQD�� 6ORMHYLWRVW� MH� ELOR� GRVWD� WHãNR�

L]PMHULWL�WH�MH�X�WRþFL�7��L]PMHUHQD���������GRN�MH�X�WRþFL�7���L]PMHUHQD���������7DNRÿHU�

SRWUHEQR� MH�QDJODVLWL� GD�XRþHQ�SXNRWLQVNL� VXVWDY�X� VYH� WUL� WRþNH��������6YD� WUL� X]RUND� VX�

PDNURVNRSVNL� L]JOHGDOL� SUHNULVWDOL]LUDQR� WH� VX� ãXPLOL� SULOLNRP� NDSDQMD�+&O�D��8]RUFL� VX�

PLNURVNRSVNL�GHWHUPLQLUDQL�NDR�PLNULWL� 

8�QDVWDYNX�FHVWH�NRMD�YRGL�SUHPD�6WXGHQRM��L]QDG�VDPRJ�RGODJDOLãWD��X]HWL�VX�X]RUFL�

7����7���L�7���1DJLE�VORMHYD�X�RYLP�WRþNDPD�L]PMHUHQ�MH�������WH�MH�L]�X]RUDND�YLGOMLYD�

SURPMHQD�OLWRORJLMH�X�RGQRVX�QD�VWLMHQH�NRG�VDPRJ�RGODJDOLãWD��7DNRÿHU��ELWQR�MH�QDJODVLWL�GD�

VX� X� WRþNDPD�7��� L�7��� MDVQR� XRþOMLYL� SXNRWLQVNL� VXVWDYL�� ,]PMHUHQD� VX� GYD� SXNRWLQVND�

VXVWDYD��SUYL��������������L�GUXJL�����������������0LNURVNRSVNL�MH�XWYUÿHQR�GD�X]RUFL�VDGUåH�

GRVWD�IRVLOD��&KRQGURGRQWD�VS����RWSULOLNH�ODPLQDUQR�VODJDQLK� 

1DVWDYOMHQR�MH�SURPDWUDQMH�JHRORãNH�JUDÿH�FHVWRP�SUHPD�6WXGHQRM��JGMH�MH�L�RGUHÿHQD�

WRþND�7���2YGMH�VX�XRþHQH�NYDUWDUQH�QDVODJH�JOLQH�L�SLMHVND� 
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8]RUFL�7�� L�7��X]HWH� VX�QD�XODVNX�X� VDPR�PMHVWR�NRG�ÄãSLOMH³� L� ����P� -,�� JGMH� MH�

L]PMHUHQD� VORMHYLWRVW� �������� RGQRVQR� �������� 6WLMHQH� VDGUåH� GRVWD� IRUDPLQLIHUD� WH� VX�

PLNURVNRSVNL�GHWHUPLQLUDQL�NDR�0LOLROLGQL�YDSQHQFL��ELRPLNULW��YHNVWRQ�� 

���� *UDQXORPHWULMVNL�SRGDFL 

8GMHOL� SRMHGLQH� YHOLþLQVNH� IUDNFLMH� X� X]RUFLPD�0$5���0$5���0$5���0$5���0$5���

0$5��L�%57�GRELYHQH�PRNULP�VLMDQMHP�NUR]���VLWD�V�RWYRULPD�SURPMHUD�RG���PP�GR�������

PP�SULND]DQL�VX�QD�VOLFL�����6�SRUDVWRP�GXELQH�RG�0$5���GR�0$5���VPDQMXMH�VH�XGLR�

PXOMHYLWH�IUDNFLMH����������PP���2YD�IUDNFLMD�MH�GDOHNR�QDM]DVWXSOMHQLMD��X]RUNX�%57�����

����GRN�MH�X�X]RUFLPD�0$5���L�0$5���X�UDVSRQX�RG�����±��������� 

 

6OLND�����8GMHOL�IUDNFLMD�GRELYHQLK�PRNULP�VLMDQMHP 

8]RUDN�0$5��� SUHGVWDYOMD� SRYUãLQVNL� VORM� SULSUHPOMHQRJ� WOD� SORKH� �%��0$5��� MH�

X]RUDN�QD�GXELQL�RG���������FP��0$5���QD�GXELQL�RG����±����FP�L�0$5���QD�GXELQL�RG����

�����FP��8GLR�PXOMD��RGQRVQR�IUDNFLMH�PDQMH�RG�������PP�X�X]RUNX�0$5���L]QRVL���������

�WDEOLFD�����2YDM�X]RUDN�LPD�GDOHNR�QDMYHüL�XGLR�VLWQH�IUDNFLMH�X�RGQRVX�QD�VYH�GXEOMH�X]RUNH�

WHPHOMQRJ�WOD��X�NRMHP�VH�V�GXELQRP�VPDQMXMH�IUDNFLMD�PXOMD�L�SRYHüDYD�IUDNFLMD�SLMHVND� L�

ãOMXQND� 

8GLR�PXOMHYLWH�IUDNFLMH�X�X]RUFLPD�0$5���±�0$5���L]QRVL�����������������WDEOLFD�

����8GLR�SMHVNRYLWH�IUDNFLMH����PP�±�������PP��X�LVWLPD�L]QRVL������������������GRN�XGLR�

ãOMXQþDQH�IUDNFLMH��!��PP��L]QRVL������������������3UHPD�%/277�,�3<(��������X]RUDN�

0$5���NODVLILFLUD�VH�NDR�SMHVNRYLWR� ��PXOMHYLWL�ãOMXQDN��ÄVDQG\�PXGG\�JUDYHO³���8]RUDN�

0$5���NODVLILFLUD�VH�NDR�VODER�PXOMHYLWR���ãOMXQþDQL�SLMHVDN��ÄHQJ��VOLJKWO\�PXGG\�JUDYHOO\�
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VDQG³���GRN�VX�X]RUFL�0$5���L�0$5���VODER�SMHVNRYLWR�L�PXOMHYLWL�ãOMXQDN��ÄVOLJKWO\�VDQG\�

VOLJKWO\� PXGG\� JUDYHO³�� 8]RUFL� 0$5� �� ±� 0$5� �� SULND]DQL� VX� QD� WURNRPSRQHQWQRP�

GLMDJUDPX�]D�NODVLILNDFLMX�ãOMXQDN�SLMHVDN�PXOM�SUHPD�%/277�L�3<(���������VOLND����� 

1D� WHPHOMQRP� SULSUHPOMHQRP� WOX�� NRMH� MH� XUHÿHQR� NDNR� EL� RVLJXUDOR� VWDELOQRVW�

RGODJDOLãWD�L�L]YHGEX�EUWYHQLK�L�GUHQDåQLK�VORMHYD�SRVWDYOMHQ�MH�PLQHUDOQL�EUWYHQL�VORM��X]RUDN�

%57���8GLR�ãOMXQND�X�RYRP�VORMX�L]QRVL��������GRN�XGLR�SMHVNRYLWH�IUDNFLMH�L]QRVL���������

)UDNFLMH�VLWQLMH�RG�SLMHVND�GRELYHQH�PHWRGRP�PRNURJ�SURVLMDYDQMD�L]QRVL���������WDEOLFD�����

8]RUDN� %57� NODVLILFLUD� VH� NDR� YUOR� VODER� ãOMXQNRYLWR� ��PXOMHYLWL� SLMHVDN� �ÄYHU\� VOLJKWO\�

JUDYHOO\�PXGG\�VDQG³���VOLND����� 

0$5���L�0$5���SUHGVWDYOMDMX�RNROQR�WOR�SORKH��%��8]RUDN�0$5���MH�SRYUãLQVNL�VORM�

WOD��GRN�MH�0$5���X]HW�QD�GXELQL�RG����GR����FP��âOMXQNRYLWD�NRPSRQHQWD�X�RYLP�X]RUFLPD�

L]QRVL�����������������GRN�IUDNFLMH�SLMHVND�LPD������������������WDEOLFD�����8]RUDN�0$5���

NODVLILFLUDQ�MH�NDR�VODER�PXOMHYLWR�±�SMHVNRYLWL�ãOMXQDN��ÄVOLJKWO\�PXGG\�VDQG\�JUDYHO³���GRN�

MH� X]RUDN� 0$5� �� NODVLILFLUDQ� NDR� VODER� SMHVNRYLWR� L� PXOMHYLWL� ãOMXQDN� �ÄVOLJKWO\� VDQG\�

VOLJKWO\�PXGG\�JUDYHO³���8]RUFL�VX�SULND]DQL�QD�WURNRPSRQHQWQRP�GLMDJUDPX��VOLND����� 

7DEOLFD���8GLR�IUDNFLMD�VHGLPHQWD�SR�X]RUFLPD�L�QMLKRYD�NODVLILNDFLMD�SUHPD�%/277�L�3<(�
������ 

8]RUFL âOMXQDN�� 3LMHVDN�� 0XOM�� .ODVLILNDFLMD 

0$5�� ����� ����� ����� 3MHVNRYLWR���PXOMHYLWL�ãOMXQDN 

0$5�� ����� ����� ����� VODER�PXOMHYLWR���ãOMXQþDQL�SLMHVDN 

0$5�� ����� ����� ����� VODER�SMHVNRYLWR�L�PXOMHYLWL�ãOMXQDN 

0$5��� ����� ����� ���� VODER�SMHVNRYLWR�L�PXOMHYLWL�ãOMXQDN 

0$5�� ����� ����� ����� VODER�PXOMHYLWR�±�SMHVNRYLWL�ãOMXQDN 

0$5�� ����� ����� ���� VODER�SMHVNRYLWR�L�PXOMHYLWL�ãOMXQDN 

%57 ���� ����� ����� YUOR�VODER�ãOMXQNRYLWR���PXOMHYLWL�
SLMHVDN 
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6OLND�����7URNRPSRQHQWQL�GLMDJUDP�ãOMXQDN��*��±�SLMHVDN��6��±�0XOM��0���%/277�L�3<(�
����� 

6UHGQMX� YHOLþLQX� þHVWLFD� LPD� X]RUDN� EUWYHQRJ� VORMD� ������PP��� GRN� QDMYHüX� LPDMX�

X]RUFL�0$5���L�0$5���������L������PP���8�X]RUFLPD�JRUQMHJ�GLMHOD�XUHÿHQRJ�WOD�0$5���L�

0$5���VUHGQMD�YHOLþLQD�þHVWLFD�MH�QHãWR�PDQMD�QHJR�X�0$5���L�0$5���L�L]QRVL������PP�L�

�����PP��WDEOLFD�����8]RUFL�0$5���L�0$5����0$5���L�%57�VX�YUOR�ORãH�VRUWLUDQL��GRN�0$5�

��L�0$5��XPMHUHQR�VRUWLUDQL��8]RUDN�0$5���MH�ORãH�VRUWLUDQ��WDEOLFD���� 

 

 

 

* 

0  G 6 6 
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7DEOLFD���*UDQXORPHWULMVNL�SDUDPHWUL�X]RUDND� 

8]RUDN 0$5�� 0$5�� 0$5�� 0$5�� 0$5�� 0$5�� %57 

0HGLMDQ��PP� ���� ���� ���� ���� ���� ���� ���� 

.RHILFLMHQW�VRUWLUDQRVWL ���� ����� ����� ����� ����� ����� ����� 

6RUWLUDQRVW YUOR�ORãH YUOR�ORãH ORãH XPMHUHQR YUOR�ORãH XPMHUHQR YUOR�ORãH 

7UL�YULMHGQRVWL�PMHUHQH�VX�QD�VYDNRM�RG�þHVWLFD�GUHQDåQRJ�VORMD� �QDMGXOMD�� VUHGQMD� L�

QDMNUDüD�RV�X]RUND���'XåLQH�QDMGXOMH�RVL�X]RUDND�L]QRVH������±������PP��VUHGQMH�GXOMLQH�����

������PP��GRN�QDMNUDüH�L]QRVH�����±������PP��6UHGQMD�YULMHGQRVW�YHOLþLQH�þHVWLFD�GUHQDåQRJ�

VORMD� L]QRVL� ����PP��GRN� MH�SUYL�NYDUWLO����PP��D� WUHüL�NYDUWLO����PP��WDEOLFD�����3UHPD�

UDVSRGMHOL�YHOLþLQH������SULSDGD�YUOR�NUXSQRP�ãOMXQNX���������NUXSQRP�ãOMXQNX���������

SULSDGD�VUHGQMHP�ãOMXQNX��VOLND������)UDNFLMD�VLWQRJ�ãOMXND�QLMH�L]PMHUHQD�X�X]RUNX��3UHPD�

)2/.��������X]RUDN�MH�GREUR�VRUWLUDQ��NRHILFLMHQW�VRUWLUDQRVWL���������WH�VH�NODVLILFLUD�NDR�

NUXSQL�ãOMXQDN� 

7DEOLFD���6WDWLVWLþNL�SRGDFL�]D�GUHQDåQL�VORM 

'UHQDåQL�VORM 1DMYHüD�RV 6UHGQMD�RV 1DMPDQMD�RV 

6UHGQMD�YULMHGQRVW ���� ���� ��� 

0HGLMDQ ���� ���� ��� 

4� ���� ���� ��� 

4� ���� ���� ���� 

 

 

6OLND�����5DVSRGMHOD�YHOLþLQH�]UQD�X�X]RUNX�GUHQDåQRJ�VORMD 



,YDQ�'HRWWR��'LSORPVNL�UDG  5H]XOWDWL 

�� 

���� 5H]XOWDWL�5HQGJHQVNH�GLIUDNFLMH 

5HQGJHQRJUDP� FMHORNXSQRJ� X]RUND� �:5�� EUWYHQRJ� VORMD� SULND]DQ� MH� QD� VOLFL� ���� GRN� MH�

UHQGJHQRJUDP�QD� NRMHP� VX� XVSRUHÿHQH� L]GYRMHQH� IUDNFLMH�� NUXSQD� IUDNFLMD� NRMD� MH� RVWDOD�

QDNRQ�GHNDQWLUDQMD�� VUHGQMD� IUDNFLMD� YHOLþLQH� VLOWR]QH� NRPSRQHQWH� L� QHRULMHQWLUDQL� X]RUDN�

JOLQRYLWH�IUDNFLMH�PDQMH�RG���PP�SULND]DQL�QD�VOLFL�����0LQHUDOQL�VDVWDY�NUXSQH�IUDNFLMH��

RGQRVQR�IUDNFLMH�YHOLþLQH�ãOMXQND��VDþLQMHQ�MH�SRQDMYLãH�RG�NDOFLWD��8�VDVWDYX�VLWQLMH�IUDNFLMH�

SRYHüDYD�VH�XGLR�NYDUFD��QR�LVWL�QLMH�SURQDÿHQ�X�X]RUFLPD�JOLQHQH�IUDNFLMH��ãWR�XND]XMH�GD�

NYDUF�QLMH�YH]DQ�QD�JOLQHQX�IUDNFLMX� 

 

 

6OLND�����5HQGJHQRJUDP�FMHORYLWRJ�X]RUND�EUWYHQRJ�VORMD��. �NDOFLW��4 NYDUF� 

5HQGJHQRJUDP�RULMHQWLUDQH�JOLQRYLWH�IUDNFLMH�VXãHQH�QD�]UDNX�SULND]DQ�MH�QD�VOLFL�����

GRN� VX� UHQGJHQRJUDIVNL� SRGDFL� SULND]DQL� X� WDEOLFL� ��� 6OLND� ��� SULND]XMH� UHQGJHQRJUDP�

RULMHQWLUDQLK� SUHSDUDWD� VLWQH� IUDNFLMH� PDQMH� RG� �� PP� VXãHQH� QD� ]UDNX�� ]DVLüHQH� HWLOHQ�

JOLNRORP��(*��WH�JULMDQH��SUYR�QD�����&��D�]DWLP�QD�����&� 

3RVLWLRQ�>��7KHWD@��&RSSHU��&X��

10 20 30 40 50 60

Counts

0

10000

20000

 Deotto-WR

. 
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6OLND����5HQGJHQRJUDP�XVSRUHÿHQLK�X]RUDND�VLWQH�IUDNFLMH��]HOHQR���NUXSQH�IUDNFLMH��VLYR���
QHRULMHQWLUDQRJ�X]RUND��SODYR��L�FMHORNXSQRJ�X]RUND��FUYHQR���*OLQD�±�*��.YDUF�±�4��NDOFLW�±�.� 

 

 
6OLND����5HQGJHQRJUDP�RULMHQWLUDQH�VLWQH�IUDNFLMH�VXãHQH�QD�]UDNX� 

'LIUDNFLMVNL�PDNVLPXP�QD�RWSULOLNH����$�QDNRQ� WUHWPDQD�V�HWLOHQ�JOLNROD�VH�JRWRYR�

QLMH�SURPLMHQLR� WM��8]RUDN�QH�SRND]XMH�EXEUHQMH��GRN� MH�QDNRQ�JULMDQMD�QD������]QDþDMQR�

RVODELR�L�QH]QDWQR�VH�SRPDNQXR�SUHPD�PDQMLP�G�YULMHGQRVWLPD��1D������&�GRGDWQR�NRODELUD�

LVWR�NDR�L�X�QHRULMHQWLUDQRP�X]RUNX��0DNVLPXP�QD����$�QDNRQ�JULMDQMD�QD�����L�����UDVWH�

SR� LQWHQ]LWHWX�� ãWR� WDNRÿHU� XND]XMH� QD� JXELWDN� PHÿXVORMQH� YRGH� ���$� PLQHUDOD�� 3UHPD�

QDYHGHQRP��LDNR�MH�SRQDãDQMH�PDWHULMDOD�QHWLSLþQR��QDMYMHURMDWQLMH�MH�EUWYHQL�VORM�VDVWDYOMHQ�
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RG� PLQHUDOD� L]� VNXSLQH� YHUPLNXOLWD� LOL� PLQHUDOD� þLMD� VWUXNWXUD� MH� SULMHOD]QD� L]PHÿX�

YHUPLNXOLWD� L�NORULWD�� WM��YHUPLNXOLWX�NRMHP�MH�PHÿXVORM�GMHORPLþQR� LVSXQMHQ�KLGURNVLOQLP�

VNXSLQDPD� RGQRVQR� $O��2+������ SROLNDWLRQLPD� W]Y�� +,9�X� �HQJ�� ÄK\GUR[\� LQWHUOD\HUHG�

YHUPLFXOLWH³���7DNRÿHU�X�X]RUNX�LPD�L�NDROLQLWD��ãWR�VH�PRåH�]DNOMXþLWL�QD�WHPHOMX�QHVWDQND�

PDNVLPXPD�QD��$�QDNRQ�JULMDQMD�QD�����&� 

 

6OLND�����8VSRUHGED�UHQJHQRJUDPD�VLWQH�IUDNFLMH�VXãHQH�QD�]UDNX��FUYHQR���]DVLüHQH�HWLOHQ�
JOLNRORP��]HOHQR���]DJULMDQH�QD�����&��VLYR��WH�QD�����&��SODYR� 
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7DEOLFD����5HQGJHQRJUDIVNL�SRGDFL�ODNH�PLQHUDOQH�IUDNFLMH�X]RUND�%57 

3RORåDM�GLIUDNFLMVNRJ�
PDNVLPXPD����7K�� 

G�PHÿXPUHåQL�UD]PDN�
>$@ 

5HODWLYQL�LQWHQ]LUHW�
��� 0LQHUDO 

���� ������� ��� 9HUPLNXOLW 

����� ������ �� .DROLQLW��9HUPLNXOLW��
0RQWPRULORQLW 

����� ������ � 9HUPLNXOLW 
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�� 5DVSUDYD 

2GODJDOLãWD�RWSDGD�PRJX�LPDWL�]QDþDMDQ�XWMHFDM�QD�RNROLã��.DNR�EL�VH�PLQLPDOL]LUDOL�PRJXüL�

XWMHFDML� QD� RNROLã�� SRWUHEQR� MH� WH� SURYHVWL� DGHNYDWQH� LQåHQMHUVNH� ]DKYDWH�� .DNR� MH� YHü�

QDYHGHQR�MHGDQ�RG�QDM]QDþDMQLMK�DVSHNDWD�QD�RNROLã�MH�XWMHFDM�VDPRJ�RGODJDOLãWD�QD�RNROQL�

KLGURORãNL�VXVWDY�� 

 3UHPD�â,.,û� L� VXU� ��������� VDPD� ORNDFLMD� QD� NRMRM� MH� L]JUDÿHQ�ä&*2�0DULãüLQD�

QDOD]L�VH�QD�VWLMHQDPD�VHGLPHQWQRJ�WLSD�NRMH�SR�VWDURVWL�SULSDGDMX�JRUQMRM�NUHGL�L�WR�MHGLQLFL�

FHQRPDQX�L�WXURQX�����.�
�������/LWRORãNL��SUHPD��â,.,û�L�3/(1,ý$5��������RYX�MHGLQLFX�

þLQH� YDSQHQFL� V� SUYLP� UXGLVWLPD� L� YDSQHQFL� L� GRORPLWL� X� L]PMHQL�� 8]RUFL� SULNXSOMHQL� QD�

WRþNDPD�7���7���L�7���SRWYUÿXMX�GD�VH�UDGL�R�YDSQHQFLPD�NRML�VX�GRVWD�LVNULVWDOL]LUDQL�WH�MH�

SRWUHEQR�QDJODVLWL�GD�MH�QD�RYLP�WRþNDPD�XRþHQ�L�SXNRWLQVNL�VXVWDY��������-XJR]DSDGQR�RG�

VDPRJ�NRPSOHNVD��WRþQLMH�X�WRþNDPD�7���7���7��QDOD]H�VH�JRUQMRNUHGQH�YDSQHQDþNH�QDVODJH��

3UHPD� �â,.,û� L� 3/(1,ý$5�� ������ RYX� MHGLQLFX� þLQHMH� YDSQHQFL� L� GRORPLWL� X� L]PMHQL� V�

&KRQGURGRQWD� VS�� L�NDSULQLGLPD� WXURQVNH�VWDURVWL� ��.�
������8�RYLP� WRþNDPD�VH� MDVQR�YLGH�

SXNRWLQVNL�VXVWDYL��D�QD�WHUHQX�VX�L�L]PMHUHQD�GYD�SXNRWLQVND�VXVWDYD��SUYL��������RGQRVQR�

������ L� GUXJL� �������� RGQRVQR� �������� 3UHPD� �â,.,û� L� 3/(1,ý$5�� ������ SUHWKRGQR�

QDYHGHQH� VWLMHQH� VH� QDOD]H� QD� QDVODJDPD� VWDURVWL� DOE� ±� FHQRPDQ� �.����� NRMH� VX� OLWRORãNL�

JOHGDQR� YDSQHQR� L� GRORPLWQH� EUHþH�� 1D� QMLPD� VH� QDOD]H� FHQRPDQVNH� QDVODJH�� RGQRVQR�

GRORPLWQH�L�YDSQHQH�EUHþH���'RORPLWQH�L�YDSQHQH�EUHþH�VX��SURQDÿHQH�QD�WRþNDPD�7��L�7�� 

.Uã�� NRML� L]JUDÿXMH� SUDNWLþQR� FMHORNXSQR� SRGUXþMH� RSüLQH� 9LãNRYR�� RGOLNXMH� VH�

SXNRWLQVNR�NDYHUQR]QRP� SRUR]QRãüX�� 0,+29,/29,û� L� VXU�� �������� L]GYDMD� GREUR�

YRGRSURSXVQH�RNUãHQH�NDUERQDWQH�VWLMHQH�X�NRMH�VSDGDMX�UXGLVWQL�YDSQHQFL� �.�
����� L� VODER�

YRGRSURSXVQH� NDUERQDWQH� VWLMHQH�� RGQRVQR� GRORPLWL� V� ULMHWNLP� OHüDPD� YDSQHQFD� DOEVNH�

VWDURVWL� �.������ 8QXWDU� NDUERQDWQLK� VWLMHQD� GLQDPLND� YRGH� YUOR� MH� VORåHQD� L� GRJDÿD� VH� X�

GXERNRP�NUãNRP�SRG]HPOMX��.DNR�EL�VH�RVLJXUDOH�NDUDNWHULVWLNH�YRGRQHSURSXVQRVWL�SUHPD�

SUDYLOQLNX� R� RGODJDOLãWLPD� RWSDGD� 5+� �11� ��������� JRUH� QDYHGHQX� JHRORãNX� SRGORJX�

SRWUHEQR�MH�RVLJXUDWL�L�GRSXQLWL�QDQRãHQMHP�XPMHWQLK�EUWYHQLK�VORMHYD� 

.DUDNWHULVWLNH�WHPHOMQRJ�EUWYHQRJ�VXVWDYD�XWYUÿHQH�VX�L]�DQDOL]H�JOREDOQH�VWDELOQRVWL�

SURYHGHQH� X� *ODYQRP� JHRWHKQLþNRP� SURMHNWX� ä&*2�0DULãüLQD� ±� )$=$� ��� R]QDNH�7'�

���������PDSD�*3���*3��(ODERUDW�*RVSRGDUHQMD�2WSDGRP��������7HPHOMQL�EUWYHQL�VXVWDY�

�VOLND� ����� NRMLP� VH� RVLJXUDYDMX� VYL� XYMHWL� QHSURSXVQRVWL� VH� VDVWRML� RG� VOMHGHüLK� VORMHYD�

�RGR]GR�SUHPD�JRUH�� 
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x 8UHÿHQR�WHPHOMQR�WOR��0V� ����01�P�� 

x =HPOMDQL�PLQHUDOQL�VORM��0V� ����01�P����N� ������P�V�������FP� 

x 6XVWDY�]D�GHWHNFLMX�SURSXãWDQMD� 

x %HQWRQLWQL�WHSLK��N� �������P�V�� 

x +'3(�IROLMD������PP���RERVWUDQR�KUDSDYD�� 

x =DãWLWQL�JHRWHNVWLO�������J�P���� 

x 'UHQDåQL�VORM�]D�SURFMHGQH�YRGH�������FP���������PP� 

 

6OLND�����3URILO�WHPHOMQRJ�EUWYHQRJ�VXVWDYD�L]�,]YHGEHQRJ�SURMHNWD 

*HRVLQWHWLþND� JOLQRYLWD� EDULMHUD� �*&/��� RGQRVQR� EHQWRQLWQL� WHSLK�� LPD� YUOR� QLVNX�

KLGUDXOLþNX�YRGOMLYRVW�N���������P�V��2YX�QLVNX�KLGUDXOLþND�YRGOMLYRVW�RVLJXUDYD�RNRPLWR�QD�

UDYQLQX� EDULMHUH�� D� RþHNLYDQL� IOXLG� NRMHP� WUHED� RJUDQLþLWL� SUROD]� MH� YRGD� LOL� RWRSLQD�

RQHþLãüHQMD�X�YRGL�QLVNLK�GR�VUHGQMLK�NRQFHQWUDFLMD��5,&+$5'621���������+'3(�IROLMD�

�SROLHWLOHQVNH� PHPEUDQH� YLVRNH� JXVWRüH��� RGQRVQR� JHRPHPEUDQD�� LPD� MDNR� QLVNX�

KLGUDXOLþNX�YRGOMLYRVW��9HRPD�MH�RWSRUQD�WH�DNR�VH�SURSLVQR�SURMHNWLUD�PRåH�LPDWL�SRWHQFLMDO�

WUDMDQMD�VWRWLQDPD�JRGLQD��52:(�L�6$%*0$1��������2YH�PHPEUDQH�VX�GRVWD�RVMHWOMLYH�

SD�MH�NDR�]DãWLWD�RG�PHKDQLþNLK�RãWHüHQMD�VWDYOMHQ�]DãWLWQL�JHRWHNVWLO��+'3(�IROLMD�QDOD]L�VH�
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L]PHÿX�VXVWDYD�]D�GHWHNFLMX�SURSXãWDQMD��þLPH�VH�SREROMãDYD�SUDüHQMH�PRJXüHJ�SURSXãWDQMD�

SURFMHGQLK�YRGD�X�GXEOMH�GLMHORYH�EUWYHQRJ�VXVWDYD� 

.DNR�EL�VYH�SURFMHGQH�YRGH�V�RGODJDOLãQLK�SORKD�]DYUãLOH�QD�XUHÿDMX�]D�SURþLãüDYDQMH�

RWSDGQLK� YRGD� �8329��� RGQRVQR�NDNR�EL� VH� L]EMHJDR�PRJXüL� NRQWDNW� SURFMHGQLK� YRGD� V�

SRG]HPQLP�L�SRYUãLQVNLP�YRGDPD�SRWUHEQD�MH�DGHNYDWQD�L]YHGED�NDNR�GUHQDåQRJ�VORMD�WDNR�

L�EUWYHQRJ�VORMD� 

3RGDFL� GRELYHQL� DQDOL]RP� GUHQDåQRJ� VORMD� SRND]XMX� GD� VUHGQMD� YULMHGQRVW� YHOLþLQH�

þHVWLFD�L]QRVL����PP�WH�MH�RYDM�X]RUDN�NODVLILFLUD�NDR�NUXSQL�ãOMXQDN�����±����PP���8]RUDN�

MH� WDNRÿHU� NDUDNWHUL]LUDQ� NDR� GREUR� VRUWLUDQ�� 2YDNYD� GLVWULEXFLMD� YHOLþLQH� ]UQD� PRåH�

]QDþDMQR� VPDQMLWL� ]DþHSOMHQMH� GUHQDåQRJ� VXVWDYD�� 3UHPD� %581(� L� VXU�� �������� RYDNYD�

JUDQXORPHWULMVND�UDVSRGMHOD�MH�LPD�QDMPDQMX�VWRSX�]DþHSOMHQMD�GUHQDåQLK�VXVWDYD�� 

8]RUFL�8]RUFL�0$5��� ±�0$5��� X]HWL� VX� X� VDPRM� SRGOR]L� LVSRG�EUWYHQRJ� VORMD� WH�

SUHGVWDYOMDMX�XUHÿHQR�WOR��*UDQXORPHWULMVNL�SRGDFL�GRELYHQL�PRNULP�VLMDQMHP�SRND]XMX�GD�

MH�XGLR�ãOMXQþDQH�IUDNFLMH�X�RPMHUX�RG��������������GRN�VH�X�GXEOMLP�GLMHORYLPD�0$5���L�

0$5���XGLR�ãOMXQþDQH�IUDNFLMH�SRYHüDYD�������±���������-HGQDNR�WDNR�V�SRUDVWRP�GXELQH��

XGLR�PXOMHYLWH�IUDNFLMH�PDQMH�RG�������PP��VH�VPDQMXMH�SD�X�X]RUNX�0$5���L]QRVL�������

GRN�X�0$5���L]QRVL�������8]RUDN�EUWYHQRJ�VORMD�%57�VDGUåL��������PXOMHYLWH�IUDNFLMH�WH�

]QDWQR�PDQMH� ãOMXQþDQH� IUDNFLMH� RG� VYLK� X]RUDND� ��������2YDM� X]RUDN� MH� NODVLILFLUDQ� NDR�

VODER� ãOMXQþDQL�PXOMHYLWL� SLMHVDN��8]RUDN�EUWYHQRJ� VORMD�%57� WUHEDR�EL� LPDWL� KLGUDXOLþNX�

YRGOMLYRVW�������QR�SRWUHEQR�MH�QDJODVLWL�GD�MH�RYDM�SRGDWDN�SUHUDþXQDW�SUHNR�JUDQXORPHWULMVNH�

UDVSRGMHOH��'$77$�L�-81(-$�������WH�2-85,�L�2/8:$78<,������QDYRGH�GD�EL�JHRORãND�

EDULMHUD��RGQRVQR�WHPHOMQR�WOR��LVSRG�RGODJDOLãWD�RWSDGD��JUDQXORPHWULMVNL�WUHEDOR�VDGUåDYDWL�

EDUHP�����������VLWQLK�þHVWLFD�L�QH�YLãH�RG������ãOMXQND��8]RUDN�0$5���VDGUåL�SUHNR����

��VLWQLK�þHVWLFD��DOL�YLãH�RG������ãOMXQND�GRN�X]RUDN�EUWYHQRJ�VORMD�]DGRYROMDYD�XYLMHWH�R�

SRVWRWNX�VLWQH�IUDNFLMH�L�ãOMXQþDQH�IUDNFLMH��VOLND������ 
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6OLND�����8GLR�IUDNFLMH�ãOMXQND��SLMHVND�L�PXOMD�X�SUHVMHNX�EUWYHQL�VORM���SULSUHPOMHQR�WOR�
�0$5���MH�QDMGXEOML�X]RUDN��GRN�MH�%57�QDMSOLüL���8�FHQWLPHWULPD�MH�R]QDþHQD�GHEOMLQD�VORMD� 

0LQHUDORJLMD�JOLQHQRJ�PDWHULMDOD�NRML�VH�NRULVWL�NDR�MHGDQ�RG�GLMHORYD�EUWYHQRJ�VORMD�

QD�RGODJDOLãWLPD�RWSDGD�YUOR�MH�]QDþDMQD�NDGD�VH�JRYRUL�R�NRQWUROL�PRJXüLK�RQHþLãüLYDOD�L�

]DJDÿLYDOD��3ULVXWQRVW� UD]OLþLWLK�PLQHUDOD�JOLQD�RGUHÿXMH�SUHIHUHQFLMDOQX�DGVRUSFLMX� VSUDP�

UD]OLþLWLP�NDWLRQLPD�WHãNLK�PHWDOD�L�RUJDQVNLK�VSRMHYD��&+85&+0$1�L�VXU����������%URMQD�

LVWUDåLYDQMD�VXJHULUDMX�GD�PRGLILFLUDQMH�SRPRüX�RUJDQVNLK�NDWLRQD��SROL�KLGURNVRPHWDOQLK�

NDWLRQD� L� ÄSLOODULQJD³�PRåH�SREROMãDWL� RSüHQLWR� NDSDFLWHW� DSVRUSFLMH�JOLQHQLK�PLQHUDOD� ]D�

PHWDOQH�NDWLRQH��5HQGJHQRJUDP�JOLQHQHQH�NRPSRQHQWH�X�X]RUNX�EUWYHQRJ�VORMD�SRND]DR�MH�

QHWLSLþQR�SRQDãDQMH�PDWHULMDOD��,SDN�EUWYHQL�VORM�MH�QDMYMHURMDWQLMH�VDVWDYOMHQ�RG�PLQHUDOD�L]�

VNXSLQH�YHUPLNXOLWD�LOL�PLQHUDOD�þLMD�VWUXNWXUD�MH�SULMHOD]QD�L]PHÿX�YHUPLNXOLWD�L�NORULWD�W]Y��

+,9�X��ÄK\GUR[\� LQWHUOD\HUHG�YHUPLFXOLWH³��� �0LQHUDOL�JUXSH�VPHNWLWD�VX�þHVWL�X�RYDNYLP�

PDWHULMDOLPD��QR�WR�VH�QH�PRåH�SRWYUGLWL�MHU�PDWHULMDO�QLMH�EXEULR�ãWR�MH�QHRþHNLYDQR��5D]QD�

LQGXVWULMVND�PRGLILFLUDQMD�VDPRJ�PDWHULMDOD�YMHURMDWQR�LPDMX�XWMHFDM�QD�VDPX�LQWHUSUHWDFLMX���

8� EUWYHQRP� VORMX� VX� SURQDÿHQL� PLQHUDOL� NORULW�YHUPLNXOLW�� QDMYMHURMDWQLMH� GLRNWDHGULMVNL�

YHUPLNXOLW� WH� VPHNWLWL� V� QHãWR� NDROLQLWD�� *HQHUDOQR� JOHGDQR� YHUPLNXOLW� LPD� QHãWR� YHüL�

NDSDFLWHW� NDWLRQVNH� L]PMHQH�� X� RGQRVX� QD� PRQWPRULORQLW�� 7DNRÿHU�� JUXSD� YHUPLNXOLWD� üH�

PDQMH�EXEULWL��3UHPD�785$1���������YHüL� XGLR�YHUPLNXOLWD�X�NRPELQDFLML� V� EHQWRQLWRP�

SREROMãDYD� VYRMVWYD� DGVRUSFLMH� SD� VH� PRåH� ]DNOMXþLWL� GD� RYDNDY� VDVWDY� LPD� GREDU�

DGVRUSFLMVND�VYRMVWYD� 

9RGD�NRMD�NUR]�GUHQDåQL�VXVWDY�GROD]L�QD�8329�SUROD]L�QHNROLNR�ID]D�REUDGH��3UYD�

ID]D�MH�ILQR�ILOWULUDQMH��JGMH�VH�XNODQMDMX�VXVSHQGLUDQH�WYDUL��6OMHGHüD�ID]D�MH�ELRORãND�REUDGD�
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L�WR�SUYR�DQRNVLþQD��GHQLWULILNDFLMVND��]RQD�QDNRQ�NRMH�VOLMHGL�DHUREQD�QLWULILNDFLMVND�]RQD��

%LRORãND� REUDGD� HIOXHQWD� VH� NRULVWL� ]D� XNODQMDQMH� YHOLNRJ� GLMHOD� RWRSOMHQLK� XJOMLþQLK� L�

GXãLþQLK� RSWHUHüHQMD�� QR� RYLPH� VH� QH�PRJX� XNORQLWL� PHWDOL�� QL� RUJDQVNH� WYDUL� NRMH� QLVX�

ELRUD]JUDGLYH��.DNR�EL�VH�]DGRYROMLOL�SURSLVDQL�VWDQGDUGL�HIOXHQWD�VOMHGHüD�ID]D�REUDGH� MH�

XOWUDILOWUDFLMD�� NRMD� ]DGUåDYD� ELRPDVX�� 3HUPHDW� V� XOWUDILOWUDFLMH� ]DWLP� SUROD]L� NUR]� VXVWDY�

UHYHU]QH�RVPR]H��JGMH�VH�]DGUåDYDMX�DQRUJDQVNH�RWRSOMHQH�WYDUL��2YLPH�VH�GRELYD�SHUPHDW�

V� YULMHGQRVWLPD� NRMH� ]DGRYROMDYDMX� 8UHGEX� R� JUDQLþQLP� YULMHGQRVWLPD� HPLVLMD� RWSDGQLK�

YRGD���11����������2YDNR�SURþLãüHQD�RWSDGQD�YRGD�SRQRYR�VH�NRULVWL�X�GDOMQMLP�SURFHVLPD�

NDR�WHKQRORãND�YRGD�]D�KODÿHQMH��YRGD�]D�SUDQMH�WH�QDYRGQMDYDQMH� 

%LWQR�MH�QDJODVLWL�L�GD�SUHPD�.DUWL�SRWUHVQLK�SRGUXþMD�5+�SRGUXþMH�]DKYDWD�]D�SRYUDWQR�

UD]GREOMH�RG����JRGLQD�SUL�VHL]PLþNRP�XGDUX�PRåH�RþHNLYDWL�PDNVLPDOQR�XEU]DQMH�WOD�RG�

DJ5 � ����J�� =D� SRYUDWQR� UD]GREOMH� RG� ���� JRGLQD� PDNVLPDOQR� XEU]DQMH� WOD�� XYMHWRYDQR�

SRWUHVRP� QD� ORNDFLML� ]DKYDWD� L]QRVL� DJ5 � ����J� �+(5$.� L� VXU�� ������� /RNDFLMD� VH� SR�

LQWHQ]LWHWX� SRWUHVD� QDOD]L� X�9,,,� SUHPD�0HUFDOOLMHYRM� OMHVWYLFL� ]D� SRYUDWQL� SHULRG�RG� ����

JRGLQD�� 3UHPD� RYRPH� QD� RYRP� SRGUXþMX�PRJXüH� MH� RþHNLYDWL� UD]RUDQ� SRWUHV� NRML�PRåH�

]QDWQR�RãWHWLWL�GR�����]JUDGD�WH�X�WOX�PRJX�QDVWDWL�SXNRWLQH��D�QD�SDGLQDPD�NOL]LãWD�L�RGURQL��

3RWUHV�RYDNYRJ�LQWHQ]LWHWD�PRåH�SURX]URþLWL�RãWHþHQMH�EUWYHQLK�VORMHYD� 
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ä&*2�0DULãüLQD�L]JUDÿHQ�MH�QD�YDSQHQFLPD�L�GRORPLWLPD�X�L]PMHQL�����.�
������2YH�QDVODJH�

RGOLNXMH�VH�SXNRWLQVNR���NDYHUQR]QRP�SRUR]QRãüX��JGMH�VX�SXNRWLQVNL�VXVWDYL�L]PMHUHQL�QD�

VDPRM�ORNDFLML��.Uã�NDR�ORNDFLMX�]D�RGODJDOLãWH�RWSDGD�WHãNR�MH�L]EMHüL��MHU�FLMHOD�3ULPRUVNR�

JRUDQVND�åXSDQLMD�SULSDGD�SRGUXþMX�'LQDUVNRJ�NUãD� 

.DUDNWHULVWLNH� WHPHOMQRJ� EUWYHQRJ� VXVWDYD� ]DGRYROMDYDMX� VYH� NDUDNWHULVWLNH�

YRGRQHSURSXVQRVWL�SUHPD�3UDYLOQLNX�R�RGODJDOLãWLPD�RWSDGD�5+��11����������2VLP�+'3(�

IROLMH�L�EHQWRQLWQRJ�WHSLKD��JHRVLQWHWLþNH�JOLQRYLWH�EDULMHUH��L]UDÿHQ�MH�L�]HPOMDQL�PLQHUDOQL�

EUWYHQL�VORM�NDR�GRGDWQD�]DãWLWD� 
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