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5HVXPR�
(VWH� WUDEDOKR� DSUHVHQWD� XPD� SURSRVWD�� HP� FRQVWUXomR�� GH� GLIHUHQWHV�
SRVVLELOLGDGHV� SHGDJyJLFDV� GH� XVR� LQRYDGRU� GD� WHFQRORJLD� DSOLFDGD� j�
HGXFDomR��YLVDQGR�PDLV�HVSHFLILFDPHQWH��D�HGXFDomR�j�GLVWkQFLD��
2V� GHEDWHV� D� UHVSHLWR� GD� (D'�� VREUHWXGR�� QD� ~OWLPD� GpFDGD�� WrP�
RSRUWXQL]DGR� UHIOH[}HV� LPSRUWDQWHV� D� UHVSHLWR� GD� QHFHVVLGDGH� GH�
UHVVLJQLILFDo}HV�GH�DOJXQV�SDUDGLJPDV�TXH�QRUWHLDP�QRVVDV�FRPSUHHQV}HV�
UHODWLYDV�j�HGXFDomR��
3DUD� WDQWR�� HVWi� HP� GHVHQYROYLPHQWR� R� 3URMHWR� GH� ($'� GD� GLVFLSOLQD� GH�
'HVHQKR� 7pFQLFR� SDUD� $JURQRPLD� VXEVLGLDGR� SHOR� (GLWDO� 6($'������� (VWH�
SURMHWR� SUHYr� D� SDUFHULD� HQWUH� RV� SURIHVVRUHV� GH� 'HVHQKR� 7pFQLFR� D�0mR�
/LYUH��'HVHQKR�7pFQLFR� SDUD�$JURQRPLD� H�'HVHQKR�*HROyJLFR�� HQYROYHQGR�
XP�WUDEDOKR�LQWHUGLVFLSOLQDU�FRP�DOXQRV�EROVLVWDV�GRV�FXUVRV�GH�$UTXLWHWXUD��
'HVLJQ�H�(QJHQKDULD�0HFkQLFD��
3DODYUDV�FKDYH��HGXFDomR�j�ORQJD�GLVWkQFLD��GHVHQKR�WpFQLFR��DJURQRPLD��
�
$EVWUDFW��
7KLV� ZRUN� SUHVHQWV� D� SURSRVDO�� FXUUHQWO\� XQGHU� GHYHORSPHQW�� RI� GLIIHUHQW�
SHGDJRJLFDO� SRVVLELOLWLHV� IRU� DQ� LQQRYDWLYH� XVH� RI� WHFKQRORJ\� DSSOLHG� WR�
HGXFDWLRQ��IRFXVLQJ�PRUH�VSHFLILFDOO\�RQ�ORQJ�GLVWDQFH�OHDUQLQJ��7KH�GHEDWHV�
UHJDUGLQJ�ORQJ�GLVWDQFH�HGXFDWLRQ��PDLQO\�LQ�WKH�ODVW�GHFDGH��KDYH�DOORZHG�
LPSRUWDQW�UHIOHFWLRQV�UHJDUGLQJ�WKH�QHHG�IRU�UHGHILQLQJ�VRPH�SDUDGLJPV�WKDW�
JXLGH�RXU�XQGHUVWDQGLQJ�RI�HGXFDWLRQ��7KH�SUHVHQW�ORQJ�GLVWDQFH�HGXFDWLRQ�
SURMHFW�LV�FXUUHQWO\�EHLQJ�GHYHORSHG�IRU�WKH�FRXUVH�RI�7HFKQLFDO�'UDZLQJ�IRU�
$JURQRP\�� DQG� LW� LV� VSRQVRUHG� E\� WKH� XQLYHUVLW\� RIILFH� IRU� ORQJ�GLVWDQFH�
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 'RXWRU��8)5*6��GDQLHO�JDUFLD#XIUJV�EU�

3
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HGXFDWLRQ��7KH�SURMHFW�IRUHVHHV�D�SDUWQHUVKLS�DPRQJ�SURIHVVRUV�RI�WKH�)UHH�
KDQG� 7HFKQLFDO� 'UDZLQJ�� 7HFKQLFDO� 'UDZLQJ� IRU� $JURQRP\� DQG� *HRORJLFDO�
'UDZLQJ� FRXUVHV�� LQYROYLQJ� DQ� LQWHUGLVFLSOLQDU\� HIIRUW� ZKLFK� LQFOXGHV�
UHVHDUFK� DVVLVWDQWV� IURP� $UFKLWHFWXUH�� 'HVLJQ� DQG�0HFKDQLFDO� (QJLQHHULQJ�
VWXGHQWV��
.H\ZRUGV��ORQJ�GLVWDQFH�HGXFDWLRQ��WHFKQLFDO�GUDZLQJ��DJURQRP\��

���,QWURGXomR�
2�XVR�LQRYDGRU�GD�WHFQRORJLD�DSOLFDGD�j�HGXFDomR��H�PDLV�HVSHFLILFDPHQWH��
j� HGXFDomR� D� GLVWkQFLD� GHYH� HVWDU� DSRLDGR� HP� XPD� ILORVRILD� GH�
DSUHQGL]DJHP�TXH�SURSRUFLRQH�DRV�HVWXGDQWHV�D�RSRUWXQLGDGH�GH�LQWHUDJLU��
GH� GHVHQYROYHU� SURMHWRV� FRPSDUWLOKDGRV�� GH� UHFRQKHFHU� H� UHVSHLWDU�
GLIHUHQWHV�FXOWXUDV�H�GH�FRQVWUXLU�R�FRQKHFLPHQWR��

1mR�Ki�XP�PRGHOR�~QLFR�GH�HGXFDomR�j�GLVWkQFLD��e�SRVVtYHO�D�FDGD�
SURMHWR� DSUHVHQWDU� GLIHUHQWHV� GHVHQKRV� H� P~OWLSODV� FRPELQDo}HV� GH�
OLQJXDJHQV�H�UHFXUVRV�HGXFDFLRQDLV�H�WHFQROyJLFRV��$�QDWXUH]D�GR�FXUVR�H�DV�
UHDLV� FRQGLo}HV� GR� FRWLGLDQR� H� QHFHVVLGDGHV� GRV� HVWXGDQWHV� VmR� RV�
HOHPHQWRV� TXH� LUmR� GHILQLU� D� PHOKRU� WHFQRORJLD� H� PHWRGRORJLD� D� VHU�
XWLOL]DGD��

$SHVDU�GD�SRVVLELOLGDGH�GH�GLIHUHQWHV�PRGRV�GH�RUJDQL]DomR��XP�SRQWR�
GHYH� VHU� FRPXP� D� WRGRV� DTXHOHV� TXH� GHVHQYROYHP� SURMHWRV� QHVVD�
PRGDOLGDGH�� p� D� FRPSUHHQVmR� GH� HGXFDomR� FRPR� IXQGDPHQWR� SULPHLUR��
DQWHV�GH�VH�SHQVDU�QR�PRGR�GH�RUJDQL]DomR��D�GLVWkQFLD��$�SDUWLU�GR�SHUILO�
GR�HVWXGDQWH�TXH�VH�GHVHMD�IRUPDU�p�TXH�VH�GHVHQYROYHUmR�RV�SURFHVVRV�GH�
SURGXomR� GR� PDWHULDO� GLGiWLFR�� 2� FRQKHFLPHQWR� p� R� TXH� FDGD� VXMHLWR�
FRQVWUyL���LQGLYLGXDO�H�FROHWLYDPHQWH���FRPR�SURGXWR�GR�SURFHVVDPHQWR��GD�
LQWHUSUHWDomR�� GD� FRPSUHHQVmR� GD� LQIRUPDomR�� e�� SRUWDQWR�� R� VLJQLILFDGR�
TXH�DWULEXtPRV�j�UHDOLGDGH�H�FRPR�R�FRQWH[WXDOL]DPRV��

3RUWDQWR�� D� VXSHUDomR� GD� YLVmR� IUDJPHQWDGD� GR� FRQKHFLPHQWR� H� GRV�
SURFHVVRV� QDWXUDLV� H� VRFLDLV� HQVHMD� D� HVWUXWXUDomR� FXUULFXODU� SRU�PHLR� GD�
LQWHUGLVFLSOLQDULGDGH� H� FRQWH[WXDOL]DomR�� 3DUWLQGR� GD� LGpLD� GH� TXH� D�
UHDOLGDGH� Vy� SRGH� VHU� DSUHHQGLGD� VH� IRU� FRQVLGHUDGD� HP� VXDV� P~OWLSODV�
GLPHQV}HV�� DR� SURSRU� R� HVWXGR� GH� XP� REMHWR�� EXVFD�VH�� QmR� Vy� OHYDQWDU�
TXDLV� RV� FRQWH~GRV� SRGHP� FRODERUDU� QR� SURFHVVR� GH� DSUHQGL]DJHP�� PDV�
WDPEpP�SHUFHEHU�FRPR�HOHV�VH�FRPELQDP�H�VH�LQWHUSHQHWUDP��

2�'HVHQKR�7pFQLFR�SDUD�$JURQRPLD��FRPR�R�SUySULR�QRPH�LQGLFD��p�XPD�
GLVFLSOLQD� TXH� VH� HQTXDGUD�QR�JUXSR�GDV�GLVFLSOLQDV� GH�GHVHQKR� WpFQLFR�±�
'HVWHF� �� FRP� FDUJD� KRUiULD� VHPDQDO� GH� ��� KRUDV�DXOD�� SHUID]HQGR� XPD�
FDUJD� VHPHVWUDO� GH� ���KRUDV�DXOD�� UHSUHVHQWDQGR���� FUpGLWRV� REULJDWyULRV�
DR� SULPHLUR� VHPHVWUH�GR� FXUVR�GH�$JURQRPLD��(VWD�GLVFLSOLQD� FRQILJXUD�VH�
FRPR� SUp�UHTXLVLWR� SDUD� 7RSRJUDILD� $SOLFDGD� j�$JURQRPLD� �*(2�������� H�
&RQVWUXo}HV�5XUDLV�$��(1*���������

$� GLVFLSOLQD� WHP� FRPR� REMHWLYR� GHVHQYROYHU� QR� DOXQR� D� KDELOLGDGH� GH�
UHSUHVHQWDomR�� OHLWXUD� H� LQWHUSUHWDomR� GR� GHVHQKR� WpFQLFR� DSOLFDGR� j� VXD�
iUHD�GH� FRQKHFLPHQWR��3DUD� LVWR�� WUDEDOKD�D�YLVXDOL]DomR� WULGLPHQVLRQDO�� R�



�
���

 

FRQKHFLPHQWR� GDV� FRQYHQo}HV� XQLYHUVDLV� GR� GHVHQKR� H� UHSUHVHQWDomR� GH�
HVERoRV�SDUD�FRPXQLFDomR�GH�LGpLDV�H�VROXomR�GH�SUREOHPDV���

$�GLVFLSOLQD�HVWi�HVWUXWXUDGD�QRV�VHJXLQWHV�PyGXORV���
0yGXOR� ��� IXQGDPHQWRV� GH� GHVHQKR� WpFQLFR�� TXH� HQYROYH�

FRPSUHHQVmR�GH�QRUPDV�GH�GHVHQKR�WpFQLFR��FRQYHQo}HV�� LQVWUXPHQWRV�GH�
WUDEDOKR��WpFQLFDV�GH�WUDoDGR�H�HVFDODV���

0yGXOR� ��� VLVWHPDV� GH� YLVWDV� RUWRJUiILFDV�� HQJORED� PpWRGRV� GH�
SURMHomR� FRP� rQIDVH� QR� VLVWHPD� SURMHWLYR� FLOtQGULFR� RUWRJRQDO��
UHSUHVHQWDomR� H� OHLWXUD� GH� YLVWDV� RUWRJUiILFDV�� H[SODQDomR� VREUH�
SHUVSHFWLYDV�H�H[HFXomR�GH�SHUVSHFWLYDV�LVRPpWULFDV���

0yGXOR����GHVHQKR�GH�HGLILFDo}HV��FRQWHPSOD�GHILQLomR�H�WpFQLFDV�GH�
H[HFXomR��VLPERORJLD��FRWDJHP��WLSRV��SODQWDV��FRUWHV��YLVWDV��SHUVSHFWLYDV��
HP�GLIHUHQWHV�SURMHWRV��DUTXLWHW{QLFR��KLGUR�VDQLWiULR��HOpWULFR��HWF�����

0yGXOR� ��� GHVHQKR� WRSRJUiILFR� H� UXUDO�� DEUDQJH� R� HVWXGR� GR�
VLVWHPD� GH� SURMHomR� FRWDGD�� UHWD� GH�PDLRU� GHFOLYH� SDUD� D� FRPSUHHQVmR� H�
UHSUHVHQWDomR� GH� FXUYDV� GH� QtYHLV� HP� SODQWD� H� D� H[HFXomR� GH� EORFR�
GLDJUDPD��UHSUHVHQWDomR�GR�UHOHYR�HP���GLPHQV}HV��LQFOXLQGR�VRQGDJHP�H�
D� DSOLFDomR� GHVWHV� FRQFHLWRV� j� GHVFULomR� H� SODQHMDPHQWR� GH� SURSULHGDGHV�
UXUDLV��
���(VWUXWXUD�DWXDO�GD�GLVFLSOLQD��
&DGD� DXOD� p� LQWURGX]LGD� SRU� XPD� H[SODQDomR� WHyULFD�� QD� TXDO� VH� ID]� DV�
GHYLGDV� FRQVLGHUDo}HV� j� SOHQD� FRPSUHHQVmR� GR� WHPD�� (P� VHJXLGD�� VmR�
UHDOL]DGRV� H[HUFtFLRV�� QRV� TXDLV� RV� DOXQRV� GHYHP� GHVHQYROYHU� KDELOLGDGHV�
FRQFHUQHQWHV�DR�REMHWLYR�SURSRVWR�SDUD�DTXHOH�WHPD��

&RPR�D�GLVFLSOLQD�DERUGD�PXLWRV�H�GLIHUHQWHV� WHPDV�GHQWUR�GD�iUHD�
GH� FRQKHFLPHQWR� GD� 5HSUHVHQWDomR� *UiILFD�� IRL� IRUPXODGD� XPD� DSRVWLOD�
HOHWU{QLFD� XQLQGR� DV� LQIRUPDo}HV� QHFHVViULDV� SDUD� D� UHDOL]DomR� GRV�
WUDEDOKRV�SUiWLFRV�H�LQIRUPDo}HV�DGLFLRQDLV�TXH�VmR�FRPHQWDGDV�HP�VDOD�GH�
DXOD�� PDV� TXH� SRU� UD]}HV� GH� WHPSR� QmR� FKHJDP� D� VHU� H[HUFLWDGDV�� (VWD�
DSRVWLOD� YHP� HYROXLQGR� GHVGH� ����� H� HVWi� QD� VXD�TXLQWD� YHUVmR�� GLYLGLGD�
QRV� TXDWUR� PyGXORV� PHQFLRQDGRV� QD� LQWURGXomR� GHVWH� DUWLJR�� p�
GLVSRQLELOL]DGD� SDUD� FySLD� ItVLFD� H� HP� YHUVmR� GLJLWDO� QR� IRUPDWR� SGI��
$WXDOPHQWH�RV�FRQWH~GRV�GLGiWLFRV� Mi�YrP�VHQGR�RIHUHFLGRV�GHVGH�R� LQtFLR�
GR�VHPHVWUH�GH��������DWUDYpV�GD�SODWDIRUPD�0RRGOH��(UUR��$�RULJHP�GD�
UHIHUrQFLD�QmR�IRL�HQFRQWUDGD����
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�
)LJXUD�����3iJLQD�GD�DSRVWLOD�HP�IRUPDWR�SGI��

$VVLP�RV�DOXQRV�FRQWDP�FRP�WRGDV�DV� LQIRUPDo}HV�QHFHVViULDV�SDUD�D�
UHDOL]DomR� GRV� WUDEDOKRV� SUiWLFRV� �� GHVHQKRV� �� TXH� VmR� FRQGX]LGRV�
LQGLYLGXDOPHQWH� FRP� DVVLVWrQFLD� GR� SURIHVVRU� QD� SUDQFKHWD� GH� WUDEDOKR��
3DUD�D�UHDOL]DomR�GHVWHV�WUDEDOKRV��RV�DOXQRV�GHYHP�FRQWDU�FRP�XP�MRJR�GH�
HVTXDGURV� ���� H� ��������� UpJXD� HVFDOD�� ODSLVHLUDV� SUySULDV� SDUD� GHVHQKR�
WpFQLFR������H�������7DPEpP�VmR�PDQLSXODGDV�IROKDV�GH�GLYHUVRV�WDPDQKRV�
�$��� $�� H� $���� 3DUD� TXH� RV� DOXQRV� KDELWXHP�VH� j� RUJDQL]DomR� H�
PDQLSXODomR�GH�SURMHWRV��RV�WUDEDOKRV�VmR�DUTXLYDGRV�HP�SDVWDV�LQGLYLGXDLV�
TXH�DVVHJXUDP�D�SURGXomR�GR�DOXQR�DR�ORQJR�GR�VHPHVWUH��

(P�FHUWDV�VLWXDo}HV�VmR�XWLOL]DGRV�PRGHORV�H�SURMHWRV�SURILVVLRQDLV�HP�
SDLQHO��YLVDQGR�DFHOHUDU�R�SURFHVVR�GH�DQiOLVH�DWUDYpV�GD�SHUFHSomR�YLVXDO��
$V�)LJXUD��V���H���PRVWUDP�H[HPSORV�GH�WUDEDOKR�GR�PyGXOR����QD�(UUR��$�
RULJHP�GD�UHIHUrQFLD�QmR�IRL�HQFRQWUDGD���HVWi�XP�H[HPSOR�GH�WUDEDOKR�
GR� PyGXOR� �� �� HQTXDQWR� TXH� D� (UUR�� $� RULJHP� GD� UHIHUrQFLD� QmR� IRL�
HQFRQWUDGD���DSUHVHQWD�XP�H[HPSOR�GH�WUDEDOKR�ILQDO�GD�GLVFLSOLQD��

$�SUiWLFD�HP�VDOD�GH�DXOD�p�IXQGDPHQWDO�QD�DYDOLDomR�GR�DOXQR��'XUDQWH�
R� VHPHVWUH� R� FRQMXQWR� GHVWHV� WUDEDOKRV� DJUXSDGRV� HP� VHXV� UHVSHFWLYRV�
WHPDV� ID]HP�SDUWH�GH�TXDWUR�DYDOLDo}HV�SDUFLDLV��HVWDV�EXVFDP�YHULILFDU�D�
HYROXomR�GR�DOXQR�SRU�LVWR�FRUUHVSRQGHP�D�GLIHUHQWHV�SHVRV�QD�PpGLD�ILQDO��
$� SULPHLUD� DYDOLDomR� SDUFLDO� FRUUHVSRQGH� D� ����� D� VHJXQGD� DYDOLDomR�
UHSUHVHQWD� ����� D� WHUFHLUD� ���� H� D� TXDUWD� ���� GR� FRQFHLWR� ILQDO�� e�
WDPEpP�UHOHYDQWH�QD�DYDOLDomR�GR�DOXQR�D�IUHT�rQFLD�PtQLPD�H[LJLGD�SHOD�
8)5*6��LPSRUWDQWH�WDPEpP�SRUTXH�RV�WUDEDOKRV�TXH�FRQVWDP�GD�DYDOLDomR�
VmR�UHDOL]DGRV�DSHQDV�HP�VDOD�GH�DXOD��
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)LJXUD��±�([HPSORV�GH�WUDEDOKRV�GR�0yGXOR�����������±�'HVHQKR�GH�(GLILFDo}HV�±�
3ODQWD�EDL[D��

�
)LJXUD��±�([HPSORV�GH�WUDEDOKRV�GR�0yGXOR�����������±�'HVHQKR�GH�(GLILFDo}HV�±�
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ERROR: undefined

OFFENDING COMMAND: 7F6FAEFECF1E8E7E9EEECEDF3F3EFE9E7E4FF

STACK:

0 

0 

0 

0 


