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5(6802

2� HVWXGR� GD� 4XtPLFD� HQYROYH� R� HPSUHJR� GH�
VtPERORV� IyUPXODV� H� HTXDo}HV� TXH� VHJXHP�
QRUPDWL]Do}HV� HVSHFtILFDV�SDUD� UHSUHVHQWDomR� HP�
WLQWD� H� HP�%UDLOOH�� 3DUD� JDUDQWLU� DRV� DOXQRV� FRP�
GHILFLrQFLD� YLVXDO� D� DFHVVLELOLGDGH DRV�
FRQKHFLPHQWRV� GH�4XtPLFD�� p� QHFHVViULR� ID]HU� D�
WUDQVFULomR�SDUD�R�%UDLOOH��QR�HQWDQWR��GRPLQDU�D�
*UDILD� 4XtPLFD� %UDLOOH� QmR� p� WDUHID� IiFLO�� 1HVWH�
FRQWH[WR�IRL�FULDGR�R�4�%UDLOOH��XP�DSOLFDWLYR�GH�
SODWDIRUPD� PRELOH� TXH� WHP� FRPR� REMHWLYR�
WUDQVFUHYHU� IyUPXODV� H� HTXDo}HV� TXtPLFDV� GD�
HVFULWD�HP�WLQWD�SDUD�R�%UDLOOH�QHJUR��DX[LOLDQGR�R�
SURIHVVRU� GH�4XtPLFD� QD� FRQIHFomR� GH�PDWHULDLV�
GLGiWLFRV�SDUD�DOXQRV�FRP�GHILFLrQFLD�YLVXDO�
3DODYUDV�&KDYH�� 7HFQRORJLD�� %UDLOOH�� (QVLQR� GH�
4XtPLFD�

$%675$&7

7KH� VWXG\� RI� FKHPLVWU\� LQYROYHV� WKH� XVH� RI�
V\PEROV�� IRUPXODV� DQG� HTXDWLRQV� WKDW� IROORZ�
VSHFLILF� QRUPV� IRU� ZULWLQJ� LQ� LQN� DQG� LQ�%UDLOOH��
7R� HQVXUH� YLVXDOO\� LPSDLUHG� VWXGHQWV� WKH�
DFFHVVLELOLW\� WR� FKHPLVWU\� NQRZOHGJH�� LW� LV�
QHFHVVDU\� WR� WUDQVFULEH� ZULWWHQ� PDWHULDOV� WR�
EUDLOOH�� 0DVWHULQJ� EUDLOOH� VSHOOLQJ� LQ� FKHPLVWU\��
KRZHYHU�� LV�QRW�DQ�HDV\� WDVN�� ,Q� WKLV�FRQWH[W�� WKH�
4�%UDLOOH� ZDV� FUHDWHG�� ,W� FRQVLVWV� RI� D� PRELOH�
SODWIRUP� DSSOLFDWLRQ� WKDW� DLPV� DW� WUDQVFULELQJ�
FKHPLFDO� IRUPXODV� DQG� HTXDWLRQV� RI� LQN� ZULWLQJ�
LQWR�EODFN�%UDLOOH��LQ�RUGHU�WR�DVVLVW�WKH�FKHPLVWU\�
LQVWUXFWRU� LQ� WKH�SUHSDUDWLRQ�RIWHDFKLQJ�PDWHULDOV�
IRU�VWXGHQWV�ZLWK�YLVXDO�LPSDLUPHQW�
.H\ZRUGV�� 7HFKQRORJ\�� %UDLOOH�� &KHPLVWU\�
7HDFKLQJ�

���,QWURGXomR

$� PDWUtFXOD� GH� DOXQRV� FRP� GHILFLrQFLD� YLVXDO� QD� UHGH� UHJXODU GH� HQVLQR��
JDUDQWLGD�SHOD�/'%����������%5$6,/���������WHP�H[LJLGR�GRV�SURIHVVRUHV�D�DGHTXDomR�
GH� PHWRGRORJLDV� H� DGDSWDomR� GH� PDWHULDLV� GLGiWLFRV� SDUD� JDUDQWLU� R� DFHVVR� DR�
FRQKHFLPHQWR�� $� WUDQVFULomR� SDUD� R� %UDLOOH� p� XP� GRV� UHFXUVRV� HPSUHJDGRV� SDUD�
FRQIHFomR�GH�PDWHULDLV�GLGiWLFRV�

1R�HQVLQR�GH�4XtPLFD��VmR�HPSUHJDGRV�VtPERORV��HTXDo}HV�TXtPLFDV��IyUPXODV�
PROHFXODUHV�� IyUPXODV� HVWUXWXUDLV� H� RXWUDV� UHSUHVHQWDo}HV� TXH� H[LJHP� QRUPDWL]DomR��
WDQWR� SDUD� D� HVFULWD� HP� WLQWD� TXDQWR� SDUD� R� %UDLOOH�� 3DUD� D� WUDQVFULomR HP�%UDLOOH�� DV�



9DQHVVD�&��)��)DJXQGHV�HW�DO��_�'HVHQYROYLPHQWR�GH�DSOLFDWLYR�SDUD�WUDQVFULomR�GH�IyUPXODV�H�HTXDo}HV�TXtPLFDV�GD�
HVFULWD�j�WLQWD�SDUD�R�%UDLOOH

5HYLVWD�,OXPLQDUW�_�,661�����������_�,)63�_�$QR�; _�Q�����_�'H]HPEUR����� ��

QRUPDV� VmR� DSUHVHQWDGDV� QR� GRFXPHQWR� ³*UDILD�4XtPLFD�%UDLOOH� SDUD�8VR� QR�%UDVLO´�
�%5$6,/�� ������� SXEOLFDGR� SHOR� 0LQLVWpULR� GD� (GXFDomR� � 0(&�� 'RPLQDU� WRGDV� DV�
QRUPDV�HVSHFtILFDV�GHVWD�*UDILD�QmR�p�WDUHID�IiFLO�SDUD�R�SURIHVVRU�H�H[LJH�PXLWR WHPSR�
GH�GHGLFDomR�

3DUD�D� FRQIHFomR�GH�PDWHULDLV�GLGiWLFRV�SDUD� DOXQRV�FRP�GHILFLrQFLD�YLVXDO��RV�
SURIHVVRUHV� SRGHP� XWLOL]DU� VRIWZDUHV� H� LPSUHVVRUDV� %UDLOOH�� REWHQGR� D� WUDQVFULomR� H�
LPSUHVVmR� HP� %UDLOOH� DXWRPDWLFDPHQWH�� 1R� HQWDQWR�� QHP� WRGRV� FRQWDP� FRP� HVWD�
WHFQRORJLD�QDV�LQVWLWXLo}HV�RQGH�OHFLRQDP�H��QHVWH�FDVR��D�DOWHUQDWLYD�p�R�XVR�GD�UHJOHWH��
XP�LQVWUXPHQWR�SDUD�D�HVFULWD�PDQXDO�GR�%UDLOOH�FULDGR�SRU�/RXLV�%UDLOOH�� LQYHQWRU�GD�
*UDILD�%UDLOOH��9(1785,1,��������

$�YDQWDJHP�GD� UHJOHWH�p�R�EDL[R�FXVWR��PDV�SDUD�HPSUHJDU�HVWH� LQVWUXPHQWR�R�
XVXiULR�WHP�TXH�ID]HU�D�WUDQVFULomR�SDUD�R�%UDLOOH�H�PDUFDU�RV�SRQWRV�QR�SDSHO�HP�EDL[R�
UHOHYR�QR�VHQWLGR�FRQWUiULR��GD�GLUHLWD�SDUD�D�HVTXHUGD��GH�IRUPD�TXH�QR�YHUVR�GR�SDSHO�
VHMD�DSUHVHQWDGR�R�UHOHYR�FRP�RV�SRQWRV�QD�VHTXrQFLD�FRUUHWD�

(P� SHVTXLVD� ELEOLRJUiILFD�� IRUDP� HQFRQWUDGDV� SODWDIRUPDV� H� VLVWHPDV� TXH�
UHDOL]DP�D�IXQomR�GH�WUDQVFULomR�GD�HVFULWD�HP�WLQWD�SDUD�R�%UDLOOH��SRUpP��QmR�SRVVXHP�
DV� FRQILJXUDo}HV� QHFHVViULDV� SDUD� D� WUDGXomR� GH� IyUPXODV� H� HTXDo}HV� TXtPLFDV�
�%25*(6�HW�DO��������),*8(,5$6��������6,/9$��������

'LDQWH� GLVVR�� IRL� GHVHQYROYLGR� R� 4�%UDLOOH�� XP� DSOLFDWLYR� SDUD� DX[LOLDU� R�
SURIHVVRU� GH� 4XtPLFD� QD� HVFULWD� GH� IyUPXODV� H� HTXDo}HV� TXtPLFDV� HP� %UDLOOH��
RIHUHFHQGR� D� WUDGXomR� WDQWR� QD� IRUPD� GH� OHLWXUD� GR� %UDLOOH� QHJUR�� TXDQWR� QD� RUGHP�
LQYHUVD�SDUD�D�HVFULWD�PDQXDO�XWLOL]DQGR�UHJOHWH�

���0HWRGRORJLD

2 4�%UDLOOH� p� XP� DSOLFDWLYR� GHVHQYROYLGR� SDUD� GLVSRVLWLYRV� PyYHLV�� HP�
HVSHFtILFR��QD�SODWDIRUPD�*RRJOH�$QGURLG��*22*/(���������GLUHFLRQDGR�D�SURIHVVRUHV�
TXH� OHFLRQDP�D�GLVFLSOLQD�GH�4XtPLFD�H�TXH�SRGHP�WHU�DOXQRV�FRP�GHILFLrQFLD�YLVXDO��
(OH� WHP� SRU� REMHWLYR DX[LOLDU� SURIHVVRUHV� QD� SURGXomR� GH� PDWHULDLV� GLGiWLFRV�
FRQWHPSODQGR�D�HVFULWD�%UDLOOH�

2�DSOLFDWLYR�WUDQVFUHYH�IyUPXODV�H�HTXDo}HV�TXtPLFDV�GD�WLQWD�SDUD�R�%UDLOOH�H�GR�
%UDLOOH�SDUD�D�WLQWD��$�HVFULWD�HP�%UDLOOH�p�DSUHVHQWDGD�QR�DSOLFDWLYR�HP�%UDLOOH�QHJUR��
UHSUHVHQWDomR� GR� FyGLJR�%UDLOOH� HP� WLQWD�� VHQGR� FRQVWUXtGR� HP� FRQIRUPLGDGH� FRP� DV�
QRUPDV�HVWLSXODGDV�QD�³*UDILD�4XtPLFD�%UDLOOH�SDUD�8VR�QR�%UDVLO´��%5$6,/� ������

2� DSOLFDWLYR� GLVSRQLELOL]D� SDUD� VHX� XVXiULR� XPD� FDL[D� GH� WH[WR�� RQGH� HOH� SRGH�
GLJLWDU�D IyUPXOD�RX�HTXDomR�TXtPLFD�GHVHMDGD��$R�FRQFOXLU��R�XVXiULR�DFLRQD�R�ERWmR�
�JHUDU��H�R�DSOLFDWLYR�DSUHVHQWD�D�UHSUHVHQWDomR�HP�%UDLOOH��

3DUD�D�JHUDomR�GD�IyUPXOD��R�DSOLFDWLYR�DQDOLVD�FDUDFWHU�SRU�FDUDFWHU�GD�IyUPXOD�
GLJLWDGD� SHOR� XVXiULR� H� SURFHVVD� D� WUDQVFULomR� HP� %UDLOOH�� FRQIRUPH� H[HPSOR�
DSUHVHQWDGR�QD�)LJXUD���

&RPR� UHFXUVR� DGLFLRQDO�� IRL� GHVHQYROYLGR� D� WUDQVFULomR� SDUD� R� %UDLOOH� FRP�
LQYHUVmR�GRV�SRQWRV��RX VHMD��D�IRUPD�QHFHVViULD�SDUD�TXH�R�SURIHVVRU�FRQVLJD�HVFUHYHU�
HPSUHJDQGR�D�UHJOHWH��(VWD�IXQomR�IDFLOLWD��H�PXLWR��R�WUDEDOKR�GR�HGXFDGRU��SRLV�EDVWD�
ROKDU� SDUD� R� GLVSRVLWLYR� H�PDUFDU� QR� SDSHO�� HP� EDL[R� UHOHYR�� RV� SRQWRV� QD� VHTXrQFLD�
DSUHVHQWDGD�� 'HVWD� IRUPD�� DOpP� GH� HFRQRPL]DU� WHPSR� GR� SURIHVVRU�� HYLWD� HUURV� GH�
HVFULWD�� $� )LJXUD� �� DSUHVHQWD� D� WUDQVFULomR� GD� IyUPXOD�PROHFXODU� GR� iFLGR� VXOI~ULFR�
+�62���SDUD�R�%UDLOOH�H�D�UHVSHFWLYD�LQYHUVmR�GH�SRQWRV�

)RL�GHVHQYROYLGR�DLQGD�XPD�DED�GH�+LVWyULFR��FRQIRUPH� LOXVWUDGR�QD�)LJXUD����
QD� TXDO� R� SURIHVVRU� SRGH� FRQVXOWDU� DV� IyUPXODV� H� HTXDo}HV� UHFHQWHPHQWH� WUDGX]LGDV��
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&RP�HVWD�IXQFLRQDOLGDGH��RWLPL]D�VH�R�WHPSR�GH�WUDEDOKR�HOLPLQDQGR�D�QHFHVVLGDGH�GH�
GLJLWDomR��

)LJXUD��� ([HPSOR�GH�WUDQVFULomR�GD�IyUPXOD�PROHFXODU� ��GD�HVFULWD�j�WLQWD�SDUD�R�%UDLOOH�QHJUR�

�D�������������� �E����
)LJXUD����([HPSOR�GH�WUDQVFULomR�GD�IyUPXOD�PROHFXODU� ��GD�HVFULWD�HP�WLQWD�SDUD�R�%UDLOOH�QHJUR�
�D��H�LQYHUVmR�GRV�SRQWRV��E��

)LJXUD��� $ED�+LVWyULFR�
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2�DSOLFDWLYR�WDPEpP�RIHUHFH�DR�XVXiULR�D�RSomR�GD�JHUDomR�GH�XP�DUTXLYR�HP�
IRUPDWR�3')�FRP�DV� UHSUHVHQWDo}HV�HP�%UDLOOH�QHJUR��FRQIRUPH�H[HPSOR�DSUHVHQWDGR�
QD�)LJXUD ���&RP�HVWH�UHFXUVR��R�SURIHVVRU�SRGHUi LPSULPLU�R�DUTXLYR�D�ILP�GH�IDFLOLWDU�D�
YLVXDOL]DomR� GR� PRGHOR� QD� KRUD� GH� UHDOL]DU� D� SXQomR� XWLOL]DQGR� D� UHJOHWH�� &DVR� R�
SURIHVVRU� GLVSRQKD� GH� XPD� PiTXLQD� GH� HVFUHYHU� %UDLOOH�� EDVWD� JHUDU� R� DUTXLYR� VHP�
LQYHUVmR�GH�SRQWRV�H�HOH�WDPEpP�WHUi�XP�PRGHOR�SDUD�D HVFULWD�HP�%UDLOOH��

�D� �E�
)LJXUD��� ,QVHUomR�GR�WH[WR��D��H�DUTXLYR�HP�IRUPDWR�3')�FRP�D�WUDQVFULomR�UHDOL]DGD�FRP�LQYHUVmR�GH�
SRQWRV��E��

$OpP�GD�HODERUDomR�GH�PDWHULDO�GLGiWLFR��TXH�UHTXHU�D�WUDQVFULomR�GD�HVFULWD HP�
WLQWD�SDUD�R�%UDLOOH��p� WDPEpP�WDUHID�GR�SURIHVVRU�D�FRUUHomR�GH�DWLYLGDGHV�TXH�SRGHUi�
UHTXHUHU� D� WUDQVFULomR� LQYHUVD�� &RP� R� SURSyVLWR� GH� DX[LOLDU� R� SURIHVVRU� HP� FDVR� GH�
G~YLGDV�QD�WUDQVFULomR�GR�%UDLOOH�SDUD�D�WLQWD��IRL�GHVHQYROYLGR�XPD�IXQomR�TXH�SHUPLWH�
DR� XVXiULR� LQVHULU� RV� SRQWRV� GR� FyGLJR� %UDLOOH�� DWUDYpV� GH� XP� FRQMXQWR� GH� ERW}HV�
GLVSRVWRV� HP� IRUPD� GH� XPD� FHOD� %UDLOOH�� H� REWHU� D� IyUPXOD� RX� HTXDomR� TXtPLFD� QD�
UHSUHVHQWDomR�HP�WLQWD��8P�H[HPSOR�GHVWD�IXQomR�p�DSUHVHQWDGR�QD�)LJXUD���

)LJXUD��� 7UDQVFULomR�GD�IyUPXOD�PROHFXODU� ��GR�%UDLOOH�SDUD�D�HVFULWD�j�WLQWD�

&RPR� Ki� XP� Q~PHUR�PXLWR� JUDQGH� GH� VtPERORV�%UDLOOH� HPSUHJDGRV� QD� JUDILD�
TXtPLFD�� QHP� WRGRV� SRGHP� HVWDU� PDSHDGRV� QR� EDQFR� GH� GDGRV� GR� DSOLFDWLYR�� 'HVVD�
IRUPD��IRL�GHVHQYROYLGR D�IXQomR�GH�VXEPLVVmR�GH�QRYR�VtPEROR�SDUD�FDGDVWUDPHQWR�QR�
EDQFR�GH�GDGRV��(PSUHJDQGR�HVWD�IXQomR��R�XVXiULR�LQVHUH�RV�SRQWRV�GR�FyGLJR�%UDLOOH��
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DWUDYpV�GH�XP�FRQMXQWR�GH�ERW}HV�GLVSRVWRV�HP�IRUPD�GH�XPD�FHOD�%UDLOOH� H�LQIRUPD�VXD�
UHVSHFWLYD� UHSUHVHQWDomR� HP� WLQWD�� $R� SDVVDU� SRU� DYDOLDomR� GRV� DGPLQLVWUDGRUHV� GR�
DSOLFDWLYR�� VH�DSURYDGR��R�QRYR�VtPEROR�p�DGLFLRQDGR�GLUHWDPHQWH� DR�EDQFR�GH�GDGRV��
WUDQVIRUPDQGR� R� DSOLFDWLYR� HP� XPD� SODWDIRUPD� FRODERUDWLYD�� RQGH� WRGRV� RV� XVXiULRV�
SRGHP�UHDOL]DU�FRQWULEXLo}HV�SDUD�PHOKRULD�GR�DSOLFDWLYR��$�)LJXUD���H[HPSOLILFD�HVWD�
IXQomR�

)LJXUD��� 6XEPLVVmR�GH�QRYR�VtPEROR�SDUD�LQVHUomR�QR�EDQFR�GH�GDGRV

)RUDP�UHDOL]DGRV�WHVWHV�HP�ODERUDWyULR�FRP�R�SURSyVLWR�GH�DYHULJXDU�D�JHUDomR�
FRUUHWD� GD� WUDQVFULomR� GDV� IyUPXODV� H� HTXDo}HV� TXtPLFDV� GD� WLQWD� SDUD� R�%UDLOOH� H� GR�
%UDLOOH�SDUD�D�WLQWD�

���5HVXOWDGRV�H�'LVFXVVmR

2� DSOLFDWLYR� IRL� GHVHQYROYLGR� FRQIRUPH� DV� HVSHFLILFLGDGHV� FLWDGDV�� 2V� WHVWHV�
UHDOL]DGRV�FRPSURYDUDP�D�JHUDomR�FRUUHWD�GDV�IyUPXODV�H�HTXDo}HV�TXtPLFDV�QD�*UDILD�
%UDLOOH� H� QD� HVFULWD� HP� WLQWD�� GHPRQVWUDQGR� TXH� QHVVH� TXHVLWR� R� DSOLFDWLYR�� HP� VXD�
YHUVmR�EHWD��HVWi�DSWR�SDUD�VHU�XVDGR��

2�KLVWyULFR�SHUPLWH�DFHVVR� IDFLOLWDGR�jV� IyUPXODV�H�HTXDo}HV�TXtPLFDV�JHUDGDV�
DQWHULRUPHQWH��$V�IXQo}HV�GH�WUDQVFULomR�H�LQYHUVmR�GH�SRQWRV��DOpP�GH�HYLWDUHP�HUURV�
GH�HVFULWD��UHGX]HP�R�WHPSR�GH�WUDEDOKR�GR�SURIHVVRU�QD�FRQIHFomR�PDQXDO�GR�PDWHULDO�
GLGiWLFR� HP� %UDLOOH�� $LQGD� QR� VHQWLGR� GH� RWLPL]DU� R� WUDEDOKR� GR� SURIHVVRU�� IRUDP�
LQVHULGDV� DV� IXQo}HV�GH� WUDQVFULomR�GR�%UDLOOH�SDUD� D� WLQWD��SHUPLWLQGR�D� UHDOL]DomR�GH�
FRQVXOWDV�VREUH�D�JUDILD��H�D�JHUDomR�GR�DUTXLYR�3')�FRP�RV�SRQWRV�HP %UDLOOH�QHJUR��
$OpP�GHVWDV�IXQo}HV�DGLFLRQDLV�j�WUDQVFULomR��R�DSOLFDWLYR�HVWi�FRQILJXUDGR�GH�PDQHLUD�
HVSHFtILFD� SDUD� D� HVFULWD� GH� IyUPXODV� H� HTXDo}HV� TXtPLFDV� R� TXH� R� GLIHUH� GH� RXWURV�
DSOLFDWLYRV� GH� WUDQVFULomR� GLVSRQtYHLV�� 'HVVD� IRUPD�� R� 4�%UDLOOH� VH� PRVWUD� XPD�
IHUUDPHQWD�FDSD]�GH�EHQHILFLDU�R�SURIHVVRU�GH�4XtPLFD�DWUDYpV�GR�DX[tOLR�QD�FRQVWUXomR�
GH�PDWHULDLV�GLGiWLFRV�SDUD��DOXQRV�FRP�GHILFLrQFLD�YLVXDO�

���&RQFOXVmR

2�DSOLFDWLYR�GHVHQYROYLGR�UHDOL]D�D�WUDQVFULomR�GH�IyUPXODV�H�HTXDo}HV�TXtPLFDV�
GD� HVFULWD� HP� WLQWD� SDUD� R� %UDLOOH�� DSUHVHQWDQGR� DV� UHSUHVHQWDo}HV� WDQWR� QD� IRUPD� GH�
OHLWXUD� GR� %UDLOOH� QHJUR�� TXDQWR� QD� RUGHP� LQYHUVD� GRV� SRQWRV� SDUD� D� HVFULWD� PDQXDO�
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XVDQGR� UHJOHWH�� $OpP� GLVVR�� RIHUHFH� D� WUDQVFULomR� GR� %UDLOOH� SDUD� D� WLQWD�� 3DUD� WDLV�
WUDQVFULo}HV� R� DSOLFDWLYR� IRL� FRQILJXUDGR� GH� DFRUGR� FRP� DV� QRUPDV� GHILQLGDV� SHOR�
0LQLVWpULR�GD�(GXFDomR��%5$6,/��������

&RP� HVWDV� IXQFLRQDOLGDGHV� R� 4�%UDLOOH� VH� DSUHVHQWD� FRPR� XPD� IHUUDPHQWD�
WHFQROyJLFD� SRWHQFLDOPHQWH� LQWHUHVVDQWH� SDUD� R� SURIHVVRU� GH� 4XtPLFD� TXDQGR� HOH�
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