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6FRU]R�5R[DQD��

UVFRU]R#XQODP�HGX�DU��

8QLYHUVLGDG�1DFLRQDO�GH�/D�0DWDQ]D�

5HVXPHQ�

/D�GLILFXOWDG�HQ�UHFXSHUDU�ORV�KiELWRV�GH�HVWXGLR��OD�DWHQFLyQ�\�OD�PRWLYDFLyQ�

SDUD�HVWLPXODU�DO�DOXPQDGR��HV�XQD�UHDOLGDG�TXH�DWUDYLHVD�D�OD�JUDQ�PD\RUtD�

GH�ORV�GRFHQWHV�GH�OD�SRVW�SDQGHPLD��/XHJR�GH�ORV�SHUtRGRV�GH�$632�\�',632��

GRQGH� OD� LQWHPSHVWLYD�YLUWXDOLGDG�GHMy�KXHOODV�\�PH]FOD�GH�VHQVDFLRQHV��D�

GRFHQWHV� \� HVWXGLDQWHV�� OLJDGDV� D� OD� REOLJDWRULHGDG�� OD� PRQRWRQtD�� HO�

DEXUULPLHQWR�\�OD�IOH[LELOLGDG�HQ�OD�DFUHGLWDFLyQ�GH�VDEHUHV��HO�DxRUDGR�UHWRUQR�

D�ODV�FODVHV�SUHVHQFLDOHV�QR�IXH�IiFLO��$O�PRPHQWR�GH�FRPHQ]DU�HO�&XUVR�GH�

$GPLVLyQ�SDUD�ODV�FDUUHUDV�GHO�'HSDUWDPHQWR�GH�,QJHQLHUtD�H�,QYHVWLJDFLRQHV�

7HFQROyJLFDV� �',,7�� HQ�8QLYHUVLGDG�1DFLRQDO� GH� /D�0DWDQ]D� �81/D0��� QRV�

HQFRQWUDPRV�FRPR�GRFHQWHV�FRQ�XQD�KHWHURJHQHLGDG�HQWUH� ORV�HVWXGLDQWHV�

PiV� GLYHUVD� TXH� QXQFD�� GRQGH� OD� EUHFKD� GLJLWDO� DFUHFHQWy� ODV� GLIHUHQFLDV�

VRFLRFXOWXUDOHV�\�OD�SDVLYLGDG�GH�ODV�YLGHRFRQIHUHQFLDV�SURPRYLy�XQD�IDOWD�GH�

SDUWLFLSDFLyQ� WDO�� TXH� ODV� FODVHV� VH� FRQYLUWLHURQ� HQ� VLPSOHV� PRQyORJRV�

H[SRVLWLYRV��,QWHUSHODGRV�SRU� OD�QXHYD�UHDOLGDG�\�HQ�EXVFD�GH�UHFXSHUDU�OD�

PRWLYDFLyQ��SODQWHDPRV�HO�GLVHxR�GH�XQD�H[SHULHQFLD�JDPLILFDGD�D�DSOLFDUVH�

GXUDQWH�OD�FODVH�GH�UHSDVR�GH�OD�PDWHULD�*HRPHWUtD��/D�KLVWRULD�JLUD�DOUHGHGRU�
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GH� OR� TXH� OXHJR� VH� FRQYLUWLy� HQ� XQ� KLWR� KLVWyULFR� SDUD� ORV� DUJHQWLQRV�� HO�

PXQGLDO�GH�I~WERO�GH�4DWDU�������(O�GHVDUUROOR�GH�OD�H[SHULHQFLD�LQYROXFUy�D�

GRV� FRPLVLRQHV� GH� HVWXGLDQWHV�� D� TXLHQHV� VH� RUJDQL]y� HQ� JUXSRV� \� VH� OH�

WUDQVPLWLy�XQD�KLVWRULD�UHIHULGD�DO�URER�GH�OD�&RSD�GHO�0XQGR��FRQ�DOJXQRV�

FRPSRQHQWHV� UHDOHV� \� RWURV� ILFWLFLRV�� VREUH� ORV� FXDOHV� VH� IXQGDPHQWy� OD�

SURSXHVWD� O~GLFD�� (O� REMHWLYR� SULQFLSDO� VH� YLQFXOy� GH� IRUPD� GLUHFWD� FRQ� OD�

UHYLVLyQ�GH�ORV�FRQWHQLGRV�HVWXGLDGRV��GRQGH�ORV�HVWXGLDQWHV�DGTXLULHURQ�XQ�

URO�SURWDJyQLFR��DOHMDGR�GH�OD�SDVLYLGDG�\�ORV�SURFHVRV�UHSHWLWLYRV��DO�VHU�SDUWH�

GH�XQD�WUDPD�LQWHUDFWLYD�FRPR�HOHPHQWR�PRWLYDGRU�HQ�HO�SURFHVR�GH�UHYLVLyQ��

SUHYLR�D�OD�IHFKD�GH�H[DPHQ��3HQVDQGR�TXH�ORV�DVSLUDQWHV�DO�LQJUHVR�GHEHQ�

WUDQVLWDU� ORV� SULPHURV� SDVRV� GH� OD� YLGD� XQLYHUVLWDULD�� VH� DSURYHFKy� HO�

PRPHQWR� SDUD� TXH� SXHGDQ� UHFRUUHU� OD� XQLYHUVLGDG�� UHFRQRFHU� VX�

RUJDQL]DFLyQ��YLQFXODUVH�FRQ�RWURV�\�IRUWDOHFHU�YtQFXORV�GH�SHUWHQHQFLD�TXH�

ORV� PRWLYHQ� D� JHQHUDU� XQ� PD\RU� FRPSURPLVR� FRQ� OD� WDUHD� DVXPLGD� DO�

PRPHQWR� GH� VX� LQVFULSFLyQ�� (Q� HO� SUHVHQWH� DUWtFXOR�� VH� GHVFULEH� OD�

PHWRGRORJtD�\�OD�LPSOHPHQWDFLyQ�GH�HVWD�SURSXHVWD�HQ�HO�FRQWH[WR�GHO�FXUVR�

GH� LQJUHVR�� \� ODV� SHUFHSFLRQHV� GH� GRFHQWHV� \� DOXPQRV� OXHJR� GH�

H[SHULPHQWDUOD����

3DODEUDV� FODYH�� *DPLILFDFLyQ�� ,QJUHVR�� *HRPHWUtD�� -XHJR� GH� (VFDSH��

0XQGLDO�4DWDU��

$EVWUDFW�

7KH� GLIILFXOW\� LQ� UHFRYHULQJ� VWXG\� KDELWV�� DWWHQWLRQ�� DQG� PRWLYDWLRQ� WR�

VWLPXODWH� VWXGHQWV� LV� D� UHDOLW\� WKDW� PRVW� WHDFKHUV� KDYH� IDFHG� DIWHU� WKH�

SDQGHPLF��$IWHU�SHULRGV�RI�VWULFW�ORFNGRZQV�DQG�VXEVHTXHQW�IOH[LELOLW\��$632��

DQG�',632����ZKHUH�WKH�VXGGHQ�VKLIW�WR�YLUWXDO�OHDUQLQJ�OHIW�LWV�WUDFHV�DQG�D�

PL[�RI�HPRWLRQV�IRU�ERWK�HGXFDWRUV�DQG�VWXGHQWV��LQFOXGLQJ�IHHOLQJV�RI�GXW\��

�
���^WK�ƐƚĂŶĚƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝǀĞ͕�ŵĂŶĚĂƚŽƌǇ�ĂŶĚ�ƐŽĐŝĂů�ŝƐŽůĂƚŝŽŶ�;�^WK͕�ďǇ�ŝƚƐ�ĂĐƌŽŶǇŵ�ŝŶ�^ƉĂŶŝƐŚͿ�
���/^WK�ƐƚĂŶĚƐ�ĨŽƌ�ƉƌĞǀĞŶƚŝǀĞ͕�ŵĂŶĚĂƚŽƌǇ�ĂŶĚ�ƐŽĐŝĂů�ĚŝƐƚĂŶĐŝŶŐ�;�/^WK͕�ďǇ�ŝƚƐ�ĂĐƌŽŶǇŵ�ŝŶ�^ƉĂŶŝƐŚͿ�
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PRQRWRQ\��ERUHGRP��DQG� IOH[LELOLW\� LQ�WKH�DFFUHGLWDWLRQ�RI� �NQRZOHGJH��WKH�

ORQJ�DZDLWHG� UHWXUQ� WR� LQ�SHUVRQ� FODVVHV� ZDV� QRW� HDV\�� $V� ZH� EHJDQ� WKH�

$GPLVVLRQ� &RXUVH� IRU� WKH� (QJLQHHULQJ� DQG� 7HFKQRORJLFDO� 5HVHDUFK�

'HSDUWPHQW��',,7��DW�WKH�1DWLRQDO�8QLYHUVLW\�RI�/D�0DWDQ]D��81/D0���ZH��DV�

WHDFKHUV��HQFRXQWHUHG�D�JUHDWHU�GLYHUVLW\�DPRQJ�VWXGHQWV�WKDQ�HYHU�EHIRUH��

ZKHUH�WKH�GLJLWDO�JDS�ZLGHQHG�VRFLR�FXOWXUDO�GLIIHUHQFHV��DQG�WKH�SDVVLYLW\�RI�

YLGHR� FRQIHUHQFHV� OHG� WR� D� ODFN� RI�SDUWLFLSDWLRQ�� WXUQLQJ� FODVVHV� LQWR�PHUH�

PRQRORJXHV�� &KDOOHQJHG� E\� WKLV� QHZ� UHDOLW\� DQG� LQ� VHDUFK� RI� UHJDLQLQJ�

PRWLYDWLRQ��ZH�SURSRVHG�WKH�GHVLJQ�RI�D�JDPLILHG�H[SHULHQFH�WR�EH�DSSOLHG�

GXULQJ�WKH�*HRPHWU\�UHYLHZ�FODVV��7KH�VWRU\OLQH�UHYROYHG�DURXQG�ZKDW�ODWHU�

EHFDPH�D�KLVWRULF�PLOHVWRQH�IRU�$UJHQWLQHV��7KH�4DWDU������:RUOG�&XS��7KH�

JDPLILHG�H[SHULHQFH�LQYROYHG�WZR�VWXGHQW�JURXSV��RUJDQL]HG�LQWR�WHDPV��DQG�

SUHVHQWHG�ZLWK�D�VWRU\�DERXW�WKH�WKHIW�RI�WKH�:RUOG�&XS��IHDWXULQJ�VRPH�UHDO�

DQG�ILFWLRQDO�FRPSRQHQWV��XSRQ�ZKLFK�WKH�OXGLF�SURSRVDO�ZDV�EDVHG��7KH�PDLQ�

REMHFWLYH�ZDV�GLUHFWO\�OLQNHG�WR�UHYLHZLQJ�WKH�VWXGLHG�FRQWHQW��ZKHUH�VWXGHQWV�

WRRN�RQ�D�OHDGLQJ�UROH��PRYLQJ�DZD\�IURP�SDVVLYLW\�DQG�UHSHWLWLYH�SURFHVVHV�

DQG� � EHFRPLQJ� SDUW� RI� DQ� LQWHUDFWLYH� SORW� DV� D�PRWLYDWLQJ� HOHPHQW� LQ� WKH�

UHYLVLRQ�SURFHVV�EHIRUH�WKH�H[DP�GDWH��&RQVLGHULQJ�WKDW�DSSOLFDQWV�PXVW�WDNH�

WKHLU�ILUVW�VWHSV�LQWR�XQLYHUVLW\�OLIH��ZH�VHL]HG�WKLV�PRPHQW�WR�OHW�WKHP�H[SORUH�

WKH� XQLYHUVLW\�� XQGHUVWDQG� LWV� RUJDQL]DWLRQ�� FRQQHFW� ZLWK� RWKHUV�� DQG�

VWUHQJWKHQ� D� VHQVH� RI� EHORQJLQJ� WKDW� ZRXOG� PRWLYDWH� WKHP� WR� EH� PRUH�

FRPPLWWHG� WR� WKH� WDVN� WKH\�XQGHUWRRN�XSRQ�HQUROPHQW�� ,Q� WKLV�DUWLFOH��ZH�

GHVFULEH� WKH�PHWKRGRORJ\� DQG� LPSOHPHQWDWLRQ� RI� WKLV� SURSRVDO�ZLWKLQ� WKH�

FRQWH[W�RI�WKH�DGPLVVLRQ�FRXUVH��DV�ZHOO�DV�WKH�SHUFHSWLRQV�RI�ERWK�WHDFKHUV�

DQG�VWXGHQWV�DIWHU�H[SHULHQFLQJ�LW��

.H\�:RUGV��*DPLILFDWLRQ��$GPLVVLRQ��*HRPHWU\��(VFDSH�*DPH��4DWDU�:RUOG�

&XS��
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,QWURGXFFLyQ�

'XUDQWH� ORV� ~OWLPRV� DxRV� KHPRV� REVHUYDGR� HO� LPSDFWR� VLJQLILFDWLYR� TXH�

SURGXMR�OD�SDQGHPLD�GH�&29,'����HQ�HO�VLVWHPD�HGXFDWLYR���/RV�DOXPQRV�GH�

QLYHO� VHFXQGDULR�\�SUHXQLYHUVLWDULR�KDQ�H[SHULPHQWDGR�XQD� WUDQVIRUPDFLyQ�

VLQ�SUHFHGHQWHV�HQ�VXV�HQWRUQRV�HGXFDWLYRV��FRQ�HO�FLHUUH�GH�HVFXHODV�\� OD�

WUDQVLFLyQ� D� OD� HGXFDFLyQ� D� GLVWDQFLD�� /D� IDOWD� GH� DFFHVR� D� WHFQRORJtD� \�

FRQHFWLYLGDG� FRQILDEOHV� DPSOLy� ODV� EUHFKDV� GLJLWDOHV�� GHMDQGR� D� DOJXQRV�

HVWXGLDQWHV� HQ� VLWXDFLRQHV� GHVIDYRUHFLGDV�� FRQ� DFFHVR� OLPLWDGR� D� ODV�

KHUUDPLHQWDV�HGXFDWLYDV�HQ�OtQHD��$GHPiV��OD�WUDQVLFLyQ�D�OD�HGXFDFLyQ�YLUWXDO�

UHTXLULy�XQD�DGDSWDFLyQ�UiSLGD�WDQWR�SRU�SDUWH�GH�ORV�GRFHQWHV�FRPR�GH�ORV�

HVWXGLDQWHV�� OR� TXH� JHQHUy� GLILFXOWDGHV� SDUD� PDQWHQHU� DOWRV� QLYHOHV� GH�

SDUWLFLSDFLyQ�\�PRWLYDFLyQ��

)UHQWH� D� HVWD� VLWXDFLyQ�� VH� KD� UHVXHOWR� OD� DGRSFLyQ� GH� QXHYDV�

PHWRGRORJtDV� SDUD� PDQWHQHU� HO� DSUHQGL]DMH� DFWLYR� \� DWUDFWLYR� SDUD� ORV�

DOXPQRV�� (Q� HO� &XUVR� GH� ,QJUHVR� D� ODV� FDUUHUDV� GHO� 'HSDUWDPHQWR� GH�

,QJHQLHUtD�H�,QYHVWLJDFLRQHV�7HFQROyJLFDV��',,7��HQ�OD�8QLYHUVLGDG�1DFLRQDO�

GH�/D�0DWDQ]D� �81/D0�� VH�SODQLILFDURQ�\�GLVHxDURQ�GXUDQWH�HO�SHUtRGR�GH�

$LVODPLHQWR� 6RFLDO� 3UHYHQWLYR� \� 2EOLJDWRULR� �$632�� GLVWLQWRV� PDWHULDOHV�

LQWHUDFWLYRV� TXH� LQFOXtDQ� VDODV� GH� HVFDSH� GLJLWDOHV� HQ� TXH� ORV� HVWXGLDQWHV�

GHEtDQ�XWLOL]DU� ORV�FRQWHQLGRV�DSUHQGLGRV�HQ� ODV�PDWHULDV�GH�0DWHPiWLFD�\�

*HRPHWUtD�HQ�VX�UHVROXFLyQ��

$O�UHWRPDU�ODV�FODVHV�SUHVHQFLDOHV�VH�GHFLGLy�DSOLFDU�OD�H[SHULHQFLD�GH�

³6DOD�GH�(VFDSH´��SHUR�HQ�IRUPDWR�ItVLFR��$�PRGR�GH�SUXHED�SLORWR��VH�UHDOL]y�

XQD�H[SHULHQFLD� JDPLILFDGD� TXH� IXH� DSOLFDGD� HQ� IRUPD� SUHVHQFLDO� FRQ� GRV�

FRPLVLRQHV�HQ�GLFLHPEUH�GH�������(Q�HO�SUHVHQWH�DUWtFXOR�GHVFULELUHPRV�FyPR�

VH�SODQLILFy��GLVHxy�\�DSOLFy�OD�SURSXHVWD��
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'HVDUUROOR�

(OHFFLyQ�GH�OD�PHWRGRORJtD�

(O� UHWRUQR� D� ODV� FODVHV� SUHVHQFLDOHV� WUDMR� FRQVLJR� ODV� FRQVHFXHQFLDV� GH� OD�

SDQGHPLD��HVWXGLDQWHV�GHVPRWLYDGRV��FRQ�HVWUpV��DQVLHGDG�\�XQD�PDUFDGD�

GHVLJXDOGDG�HQ�OD�FDOLGDG�HGXFDWLYD��'HO�WRWDO�GH�HVWXGLDQWHV�TXH�VH�LQVFULEH�

DO� FXUVR� GH� DGPLVLyQ�� HO�PD\RU� SRUFHQWDMH� VXHOH� SURYHQLU� GH� HVFXHODV� GH�

JHVWLyQ�WDQWR�S~EOLFDV�FRPR�SULYDGDV�GHO�GLVWULWR�GH�/D�0DWDQ]D��,WX]DLQJy�\�

0RUyQ��

0iV�DOOi�GHO�SURJUHVLYR�GHWHULRUR�TXH�DxR�D�DxR�VH�REVHUYD�UHVSHFWR�D�

OD�FDOLGDG�GH�ORV�FRQWHQLGRV�TXH�VH�VXSRQHQ�DGTXLULGRV�GXUDQWH�OD�HGXFDFLyQ�

VHFXQGDULD�\�TXH�ORV�LQJUHVDQWHV�GHEHQ�XWLOL]DU�FRPR�LQVXPR�SDUD�WUDQVLWDU�

HO� FXUVR� GH� DGPLVLyQ�� H[LVWH� HQ� HOORV� OD� HOHFFLyQ� GH� HVWXGLDU�� 6H� WUDWD� GH�

SHUVRQDV� TXH� HOLJHQ� KDFHU� IUHQWH� D� ORV� UHWRV� \� H[LJHQFLDV� TXH� LPSOLFD� HO�

WUiQVLWR�SRU�XQD�H[SHULHQFLD�XQLYHUVLWDULD��SULRUL]DQGR�VXV�DQKHORV�HQ�EXVFD�

GH�XQD�UHDOL]DFLyQ�SHUVRQDO�D�WUDYpV�GH�OD�REWHQFLyQ�GH�XQ�WtWXOR�GH�JUDGR��

3HUVRQDV� TXH�� SXGLHQGR� QR� KDFHUOR�� WRPDQ� OD� GHFLVLyQ� GH� DVXPLU� HO�

FRPSURPLVR�GH�VHU�HVWXGLDQWHV�\��HQ�PXFKRV�FDVRV��WUDQVIRUPDUVH�DVt�HQ�OD�

SULPHUD�JHQHUDFLyQ�GH�XQLYHUVLWDULRV�HQ�VXV�IDPLOLDV��VHOOR�PX\�FDUDFWHUtVWLFR�

GH�QXHVWURV�DVSLUDQWHV���

(VWR�QRV�LQWHUSHOD�FRPR�SURIHVRUHV��1RV�OOHYD�D�SUHJXQWDUQRV�GH�TXp�

PDQHUD�SRGHPRV�HQULTXHFHUORV�FRQ�FRQRFLPLHQWRV��KHUUDPLHQWDV�\�UHFXUVRV�

TXH�OHV�SHUPLWDQ�DGTXLULU�DTXHOOR�TXH�TXL]iV�QR�REWXYLHURQ�DxRV�DQWHULRUHV�\�

TXH�VHUi�HO�SXHQWH�SDUD�DFFHGHU�D�ORV�QXHYRV�FRQRFLPLHQWRV��

1XPHURVRV�DXWRUHV��7UHMR�*RQ]iOH]��������*yPH]��������FRLQFLGHQ�HQ�

TXH�ORV�GRFHQWHV�QRV�HQIUHQWDPRV�D�ORV�UHWRV�TXH�LPSOLFD�HO�XVR�GH�WHFQRORJtD�

HQ� ODV�DXODV�� ODV�FXDOHV� LPSDFWDQ�GLUHFWDPHQWH�HQ� OD� IRUPD�GH�FRPXQLFDU��

DSUHQGHU�H�LQWHUDFWXDU�HQ�ODV�DXODV��/D�SDQGHPLD�GH�&29,'����KD�DFHOHUDGR�

OD�WUDQVIRUPDFLyQ�GLJLWDO�HQ�HO�iPELWR�HGXFDWLYR�LPSXOVDQGR�OD�DGRSFLyQ�GH�

QXHYDV�PHWRGRORJtDV�SDUD�PDQWHQHU�HO�DSUHQGL]DMH�DFWLYR�\�DWUDFWLYR�SDUD�ORV�



�

�
�

'&���1~PHUR������9RO������������ 
KWWS���GRFHQWHVFRQHFWDGRV�XQVO�HGX�DU�LQGH[�SKS�GF�LQGH[� 
,661���������� 
�
�

���

DOXPQRV��(QWUH�HVWDV�PHWRGRORJtDV��OD�JDPLILFDFLyQ�KD�HPHUJLGR�FRPR�XQD�

SRGHURVD� HVWUDWHJLD� SDUD� LQYROXFUDU� D� ORV� HVWXGLDQWHV� \� PHMRUDU� VX�

H[SHULHQFLD�HGXFDWLYD���

/D�JDPLILFDFLyQ�FRQVLVWH�HQ�OD�DSOLFDFLyQ�GH�HOHPHQWRV�\�PHFiQLFDV�GH�

MXHJRV�HQ�FRQWH[WRV�QR�O~GLFRV��FRPR�HO�DXOD��FRQ�HO�REMHWLYR�GH�PHMRUDU�OD�

PRWLYDFLyQ��HO�FRPSURPLVR�\�HO�UHQGLPLHQWR�DFDGpPLFR��6HJ~Q�'RPtQJXH]�HW�

DO�����������HVWRV�HOHPHQWRV�SXHGHQ�JHQHUDU�HPRFLRQHV�SRVLWLYDV��UHGXFLU�HO�

HVWUpV�\�PHMRUDU�HO�FOLPD�HVFRODU�� OR�TXH�FRQWULEX\H�D�XQ�PD\RU�ELHQHVWDU�

JHQHUDO� GH� ORV� HVWXGLDQWHV� H� LQFUHPHQWD� HO� GLVIUXWH� GHO� SURFHVR� GH�

DSUHQGL]DMH������

$O�PRPHQWR�GH�SODQLILFDU�OD�DFWLYLGDG�GH�JDPLILFDFLyQ��VH�DQDOL]y�FyPR�

LPSOHPHQWDUOD� \� HQ� FXiO� GH� ODV� PDWHULDV� TXH� VH� GLFWDQ� HQ� HO� &XUVR� GH�

$GPLVLyQ��D�WUDYpV�GH�XQ�DQiOLVLV�H[KDXVWLYR�GH�ORV�FURQRJUDPDV��GHFLGLPRV�

DSOLFDU�OD�H[SHULHQFLD�HQ�OD�PDWHULD�*HRPHWUtD��$�FDXVD�GH�OD�JUDQ�FDQWLGDG�

GH�FRQWHQLGRV�D�DSUHQGHU�HQ�HVWH�HVSDFLR�\�OR�DFRWDGR�GH�ORV�WLHPSRV��VH�RSWy�

SRU� UHDOL]DU� OD� SUiFWLFD� O~GLFD� HQ� OD� ~OWLPD� FODVH�� OODPDGD� ³GH� UHSDVR´�� GH�

tQGROH�LQWHJUDGRUD��

6H�SODQWHy�DVt�HO�REMHWLYR�GH�VLWXDU�D�ORV�DOXPQRV�GHQWUR�GH�XQD�KLVWRULD�

ILFWLFLD��TXH�LQFOX\HUD�HOHPHQWRV�FRPR�PLVLRQHV��SXQWRV��LQVLJQLDV��WDEOHURV�

GH�OtGHUHV�\�IHHGEDFN�HQ�WLHPSR�UHDO�SDUD�PRWLYDU�D� ORV�HVWXGLDQWHV�HQ�VX�

SURFHVR� GH� DSUHQGL]DMH� \� IRPHQWDU� OD� SDUWLFLSDFLyQ� DFWLYD�� PLHQWUDV� VH�

SURSRUFLRQDED�XQ�DPELHQWH�GLYHUWLGR�\�GHVDILDQWH�TXH�SURPRYtD�HO�WUDEDMR�HQ�

HTXLSR�\�HO�DSUHQGL]DMH�FRODERUDWLYR��

(OHFFLyQ�GH�OD�WHPiWLFD�

8QR�GH� ORV�HOHPHQWRV�QHFHVDULRV�SDUD�TXH�XQ� MXHJR�WHQJD�p[LWR�HV�TXH� OD�

KLVWRULD� VHD�DWUDSDQWH��8QD� WUDPD�HQYROYHQWH� FUHD�XQ�DPELHQWH� LQPHUVLYR�

TXH�IDFLOLWD�OD�WUDQVIHUHQFLD�GH�FRQRFLPLHQWRV�\�KDELOLGDGHV�D�VLWXDFLRQHV�GHO�

PXQGR� UHDO��SURPRYLHQGR�DVt�XQ�DSUHQGL]DMH�PiV�DXWpQWLFR�\� VLJQLILFDWLYR�

�.DSS���������)XH�DVt�FRPR�VH�HOLJLy�GLVHxDU� OD�H[SHULHQFLD�HQ�IXQFLyQ�GHO�
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IHQyPHQR�PXQGLDO�TXH�VH�LED�D�DWUDYHVDU�SDUD�HO�PRPHQWR�GH�VX�DSOLFDFLyQ��

HO� 0XQGLDO� GH� )~WERO� 4DWDU� ������ (O� REMHWLYR� HUD� SRWHQFLDU� HO� LQWHUpV� GHO�

DOXPQDGR�GHQWUR�GH�OD�GLQiPLFD�O~GLFD�FRQ�OD�SDVLyQ�GH�ORV�DUJHQWLQRV�SRU�HO�

I~WERO��OD�TXH�VLHPSUH�JHQHUD�VHQWLGR�GH�SHUWHQHQFLD��LGHQWLGDG�\�HPRFLRQHV�

FROHFWLYDV���

3DUD� TXH� OD� KLVWRULD� JHQHUH� LQWHUpV�� HV� QHFHVDULR� FRQWDU� FRQ� XQD�

SUREOHPiWLFD� LQWHUHVDQWH�� (V� SRU� HOOR� TXH� VH� FUHy� XQ� DQWLKpURH� OODPDGR�

$UTXtPHGHV�� TXLHQ� GHFLGH� UREDU� OD� &RSD� GHO� 0XQGR� DO� FRQVLGHUDU� TXH� OH�

SHUWHQHFH�D�OD�$UJHQWLQD�\�WHPH�TXH��SRU�HO�LQMXVWR�DFFLRQDU�GHO�9$5��FDLJD�

HQ�PDQRV�GH�DOJ~Q�RWUR�SDtV��

,PSOHPHQWDFLyQ�GH�OD�SURSXHVWD�

/D� H[SHULHQFLD� VH� LPSOHPHQWy� HQ� GRV� FRPLVLRQHV� GH� LQJUHVDQWHV�� OD�

PDxDQD� GHO� ViEDGR� �� GH� GLFLHPEUH�� GtD� HQ� TXH� OD� $UJHQWLQD� GHILQtD� VX�

FODVLILFDFLyQ�KDFLD�ORV�FXDUWRV�GH�ILQDO��SRU�OR�TXH�GXUDQWH�OD�FODVH�DQWHULRU�VH�

OHV�SLGLy�D�ORV�DOXPQRV�TXH��HQ�FDVR�GH�VXSHUDU�OD�IDVH�GH�JUXSRV��DVLVWLHUDQ�

FRQ� DOJ~Q� HOHPHQWR�GLVWLQWLYR�� GH� FRORU� FHOHVWH� \� EODQFR�� SULPDQGR� DVt� XQ�

FOLPD�IHVWLYR�GHQWUR�GHO�DXOD���

8QD� YH]� UHXQLGDV� ODV� GRV� FRPLVLRQHV�� VH� OHV� UHODWy� OD� KLVWRULD� \� VH�

LQWURGXMR� OD�SUREOHPiWLFD�D�WUDYpV�GH�XQD�SUHVHQWDFLyQ�GLJLWDO��UHSURGXFLGD�

HQ�HO�WHOHYLVRU�GHO�DXOD��)LJXUD�����
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)LJXUD����,QLFLR�GH�OD�DFWLYLGDG��(ODERUDFLyQ�SURSLD�

�

/DV�GLDSRVLWLYDV�D\XGDURQ�D�LQVHUWDU�GHQWUR�GH�OD�UHDOLGDG�HO�FRQWH[WR�

GH�OD�WUDPD�LQYHQWDGD�DFHUFD�GH�OD�&RSD�GHO�0XQGR��FLWDQGR�ODV�YHFHV�HQ�TXH�

IXH�UREDGD��UHFRUGDQGR�HVSHFLDOPHQWH�TXH�KXER�XQ�DUJHQWLQR�LQYROXFUDGR�HQ�

HO�~OWLPR�URER�YHUtGLFR��HVWR�VH�XWLOL]y�FRPR�H[FXVD�SDUD�OD�ILFFLyQ��³VX�KLMR�

KDEUtD�YLDMDGR�D�4DWDU�\�DO�YHU�HO�UHVXOWDGR�GHO�SULPHU�SDUWLGR�GH�$UJHQWLQD��

GRQGH�SLHUGH�D�FDXVD�GH�OD�LQMXVWD�GHVHVWLPDFLyQ�GH�JROHV�SRU�SDUWH�GHO�9$5��

VH�GHFLGH�D�UREDU�OD�&RSD´��

(O�VHUYLFLR�GH� LQWHOLJHQFLD�GHVFXEUH�TXH�VH� WUDWD�GH�XQ�SURIHVRU�TXH�

GHFLGLy�HVFRQGHUOD�HQ�OD�XQLYHUVLGDG�\��\D�TXH�QR�OH�HVWi�SHUPLWLGR�D�OD�IXHU]D�

S~EOLFD�HO�LQJUHVR�D�ODV�LQVWLWXFLRQHV�XQLYHUVLWDULDV�QDFLRQDOHV��OHV�SLGH�D\XGD�

D� ORV� DOXPQRV� SDUD� UHFXSHUDUOD�� 6H� SODQWHy� DVt� HO� REMHWLYR� GHO� MXHJR���

HQFRQWUDU�OD�&RSD�SDUD�WRPDU�OD�GHFLVLyQ�GH�GHYROYHUOD�R�QR�D�OD�),)$��3DUD�

HVWR� VH� RUJDQL]DURQ� HQ� JUXSRV� \�� D� WUDYpV� GH� OD� UHVROXFLyQ� GH� GLVWLQWRV�

GHVDItRV� HQ� ORV� TXH� VH� LQWHJUDEDQ� DOJXQRV� FRQFHSWRV� HVWXGLDGRV� FRPR 

PRYLPLHQWRV� UtJLGRV�GH� ILJXUDV� SODQDV�� VHPHMDQ]D�� HVFDODV�� WULJRQRPHWUtD��

FXHUSRV�JHRPpWULFRV��HWF���)LJXUD����IXHURQ�REWHQLHQGR�Q~PHURV�TXH��D�SDUWLU�
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GH�VX�VXPDWRULD��LQIRUPDEDQ�HO�Q~PHUR�GHO�DXOD�HQ�OD�FXDO��OD�&RSD�HVWDED�

HVFRQGLGD���

/RV�HMHUFLFLRV�SODQWHDGRV�D�PRGR�GH�GHVDItRV�IXHURQ�FRORFDGRV�GHQWUR�

GH� GLVWLQWRV� VREUHV� TXH� VH� HVFRQGLHURQ� GHQWUR� GH� OD� XQLYHUVLGDG�� 3DUD�

KDOODUORV��VH�HQWUHJy�OD�VLJXLHQWH�SLVWD��

�

�³3DUD� OOHJDU� D� OD� FRSD� GHEHUiQ� HQFRQWUDU� SULPHUR� HO�

HOHPHQWR� URMR� TXH� HV� REOLJDWRULR� TXH� VREUHDEXQGH� HQ� OD�

XQLYHUVLGDG��FX\R�YROXPHQ�VH�REWLHQH�FRPR���U��K�´�

�

$�SDUWLU�GH�GHVFXEULU�TXH�VH�WUDWDED�GH�ORV�PDWDIXHJRV��ORV�DOXPQRV�VH�

GLVSXVLHURQ�D�UHFRUUHU� ODV� LQVWDODFLRQHV�\�IXHURQ�KDOODQGR�DVt� ORV�GLIHUHQWHV�

VREUHV��GRQGH�ORV�HMHUFLFLRV�VH�HQFRQWUDEDQ�HVFULWRV�HQ�LPiJHQHV�GH�SHORWDV�

GH�I~WERO�GH�GLVWLQWRV�FRORUHV��)LJXUD�����$GHPiV��FDGD�HTXLSR�FRQWy�FRQ�XQ�

FRPRGtQ��ERQXV��FRQ�GLVWLQWRV�EHQHILFLRV��)LJXUD�����

�
)LJXUD����$OJXQDV�GH�ODV�FRQVLJQDV��(ODERUDFLyQ�SURSLD��



�

�
�

'&���1~PHUR������9RO������������ 
KWWS���GRFHQWHVFRQHFWDGRV�XQVO�HGX�DU�LQGH[�SKS�GF�LQGH[� 
,661���������� 
�
�

���

��

)LJXUD����$OJXQRV�GH�ORV�ERQXV�FRORFDGRV�HQ�ORV�VREUHV��(ODERUDFLyQ�SURSLD��

/D�~QLFD�SLVWD�HQ�FRP~Q�TXH�ILJXUDED�HQ�FDGD�VREUH��DQXQFLDED�TXH�OD�

VXPD�GH�ORV�UHVXOWDGRV�REWHQLGRV�OHV�GDUtD�OD�LQIRUPDFLyQ�PiV�LPSRUWDQWH��HO�

Q~PHUR�GHO�DXOD�GRQGH�VH�KDEtD�HVFRQGLGR�HO�PDOHWtQ��(O�Q~PHUR�REWHQLGR�

UHVXOWy�VHU�HO������3RU�WUDWDUVH�GH�DOXPQRV�LQJUHVDQWHV�D�OD�FDUUHUD��GRQGH�

QR� WRGRV� FRQRFtDQ� OD� GLVSRVLFLyQ� GH� ODV� DXODV�� VXSHUDGD� OD� SULPHUD� HWDSD�

DFFHGLHURQ�D�XQ�FyGLJR�45�TXH��D�WUDYpV�GH�*RRJOH�0DSV��ORV�FRQGXMR�KDVWD�

HO�GHVWLQR��GRQGH�KDOODURQ�XQ�PDOHWtQ�FRQ�FLIUDGR�QXPpULFR�GH�VHLV�GtJLWRV��/D�

FODYH� VH� REWXYR� PHGLDQWH� HO� WUDEDMR� FRODERUDWLYR� GHO� JUXSR�� TXLHQ� GHELy�

RUGHQDU�ORV�Q~PHURV�FRQ�OD�JXtD�GH�SLVWDV�UHODFLRQDGDV�FRQ�LQIRUPDFLyQ�GH�

JUDQGHV�MXJDGRUHV�GHO�PXQGLDO���

$O�DEULUVH�HO�PDOHWtQ��ORV�JDQDGRUHV�KDOODURQ�OD�&RSD�GHO�0XQGR��)LJXUD�

��� \� IXH� HO� PRPHQWR� GH� WRPDU� OD� GHFLVLyQ� ILQDO�� GHMDUOD� HQ� $UJHQWLQD� R�

GHYROYHUOD�D�OD�),)$��3DUDGyMLFDPHQWH��KR\�OD�FRSD�UHVLGH�HQ�QXHVWUR�SDtV��/R�

TXH�VyOR�DOJXQRV�VDEHPRV��HV�VL�DTXHOOD�TXH�DO]y�0HVVL�HV�R�QR�OD�RULJLQDO«��
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)LJXUD�����*DQDGRUHV�H[KLELHQGR�OD�FRSD��(ODERUDFLyQ�SURSLD�

�

5HFHSFLyQ�GH�OD�SURSXHVWD�

3HQVDQGR�TXH�HO�XVR�GH�OD�JDPLILFDFLyQ�HQ�ODV�DXODV�HV�HILFD]�VLHPSUH�

\�FXDQGR�VH�XWLOLFH�SDUD�DQLPDU�D�ORV�HVWXGLDQWHV�D�SURJUHVDU�D�WUDYpV�GH�ORV�

FRQWHQLGRV�GH�DSUHQGL]DMH��SDUD� LQIOXLU�HQ�VX�FRPSRUWDPLHQWR�R�DFFLRQHV�\�

SDUD�JHQHUDU�PRWLYDFLyQ��&RQWUHUDV�(VSLQRVD��(JXtD���������FRQFOXLPRV�TXH�

OD�H[SHULHQFLD� IXH��DQWH� WRGR��H[LWRVD��(O�DOXPQDGR� OD�YLYLy�GH� IRUPD�PX\�

FRPSURPHWLGD��HQWXVLDVPDGRV�SRU�OD�GLQiPLFD�GH�OD�UHDOLGDG�PXQGLDOLVWD�TXH�

PRYLOL]y�DO�SDtV�\�SRQLpQGRVH�HQ�HO�URO�GH�VHU�ORV�UHVSRQVDEOHV�GH�UHVROYHU�HO�

FDVR��$Vt��WUDEDMDURQ�HQ�HO�UHSDVR�GH�ORV�WHPDV�GHO�H[DPHQ��SRWHQFLDQGR�HO�

SURFHVR�GHQWUR�GH�XQ�FOLPD�iXOLFR�QRYHGRVR��/D�UHWURDOLPHQWDFLyQ�GXUDQWH�OD�

H[SHULHQFLD�� HQWUH� SDUHV� \� FRQ� ORV� GRFHQWHV�� IXQFLRQy� FRPR� LQVWDQFLD� GH�

FRQVWUXFFLyQ�GH�QXHYRV�DSUHQGL]DMHV��DILDQ]DQGR�ORV�FRQFHSWRV�LQFRUSRUDGRV�

\�FRUULJLHQGR�ODV�LGHDV�HUUyQHDV�TXH�IXHURQ�VXUJLHQGR��)LJXUD������



�

�
�

'&���1~PHUR������9RO������������ 
KWWS���GRFHQWHVFRQHFWDGRV�XQVO�HGX�DU�LQGH[�SKS�GF�LQGH[� 
,661���������� 
�
�

���

�
)LJXUD����7UDEDMR�HQ�HO�DXOD��(ODERUDFLyQ�SURSLD�

�

/RV�GRFHQWHV�GLVIUXWDPRV�GHO�MXHJR��GH�YHU�FyPR�QXHVWURV�HVWXGLDQWHV�

LQWHUDFWXDEDQ� \� GHEDWtDQ� HQWUH� HOORV�� SRU�PRPHQWRV� VH� SRQtDQ� QHUYLRVRV��

EXVFDEDQ� HQ� VXV� DSXQWHV� IyUPXODV� \� VH� FRUUHJtDQ� HQWUH� Vt�� FRODERUDQGR�

PXWXDPHQWH�� (VWXYLPRV� DWHQWRV� D� ORV� SUREOHPDV� TXH� PiV� GLILFXOWDGHV�

SUHVHQWDURQ� \� QRV� VLUYLHURQ� SDUD�� XQD� YH]� ILQDOL]DGR� HO� MXHJR�� UHYLVDUORV�

JUXSDOPHQWH�HQ�HO�SL]DUUyQ��

0iV�DOOi�GHO�VDOGR�SRVLWLYR�D�QLYHO�DFDGpPLFR��OD�KLVWRULD�UHDO�ILQDOL]D�

FRQ�XQD�$UJHQWLQD�FDPSHRQD�GHO�PXQGR��SRU�OR�TXH�HVWDPRV�VHJXURV�TXH��

SDUD� WRGRV� DTXHOORV� HVWXGLDQWHV� HO� UHFXHUGR� GH� OD� H[SHULHQFLD� TXHGDUi�

VLHPSUH�JUDEDGR�HQ�VX�PHPRULD��<�VDEHPRV�TXH��DXQTXH�TXL]iV�QR�WRGRV�

ILQDOLFHQ�VXV�FDUUHUDV��OD�XQLYHUVLGDG��HO�HVWXGLR�\�HO�PXQGLDO�HVWDUiQ�VLHPSUH�

YLQFXODGRV�HQ�HO�UHFXHUGR�GH�XQD�H[SHULHQFLD�GLIHUHQWH��FRQ�VDOGR�SRVLWLYR��

5HIOH[LRQHV�ILQDOHV�

(O�SURFHVR�GH�HQVHxDQ]D�\�DSUHQGL]DMH� OHMRV�HVWi�GH�VHU�XQLGLUHFFLRQDO��(V�

VDELGR�TXH�SDUD�TXH�VH�SURGX]FD�DSUHQGL]DMH�HV�QHFHVDULD� OD�SDUWLFLSDFLyQ�
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DFWLYD�WDQWR�GHO�GRFHQWH�FRPR�GH�ORV�DOXPQRV��&RQ�PLUDV�D�SRGHU�FDSWDU�OD�

DWHQFLyQ�\�HO�FRPSURPLVR�GH�ORV�HVWXGLDQWHV�HV�TXH�VH�SODQWHy�XQD�DFWLYLGDG�

JDPLILFDGD�FRQ�LQWHQFLyQ�QR�VyOR�GH�UHIRU]DU�\�SURIXQGL]DU�HQ�ORV�FRQWHQLGRV�

GH� OD�FODVH�GH�UHSDVR��VLQR�GH�HVWLPXODU� OD� LGHQWLILFDFLyQ�GHO�DOXPQR�FRPR�

SDUWH�GH�OD�LQVWLWXFLyQ�XQLYHUVLWDULD�D�OD�TXH�DVSLUD�FRQFXUULU���

$O�YDULDU�ODV�FRQGLFLRQHV�XVXDOHV�HQ�ODV�TXH�VH�HQVHxD��VH�SURSXVLHURQ�

DFWLYLGDGHV�GH�YLQFXODFLyQ�H�LQWHUFDPELR�GH�LGHDV�TXH�SURPRYLHURQ�HO�VHQWLGR�

GH� SHUWHQHQFLD�� (O� WUDEDMR� FRODERUDWLYR�� OD� RUJDQL]DFLyQ� HQ� JUXSRV� \� OD�

LQWHUDFWLYLGDG�FRQ�HO�FRQWH[WR�HGLOLFLR�GHVGH�OD�LQPHUVLyQ�HQ�XQD�WUDPD�ILFWLFLD�

FRQ�ULEHWHV�GH�UHDOLGDG��JHQHUDURQ�XQD�GLQiPLFD�TXH�SRWHQFLy�OD�SDUWLFLSDFLyQ�

\�HO�FRPSURPLVR�FRQ�HO�HVWXGLR��(Q�UDVJRV�JHQHUDOHV��OD�WRWDOLGDG�GH�DOXPQRV�

DFHSWy� IRUPDU�SDUWH�GH� OD�H[SHULHQFLD�\��XQD�YH]� ILQDOL]DGD�� VH�PRVWUDURQ�

DJUDGHFLGRV�\�DOHJUHV�DQWH�OR�SURSXHVWR���

3DUD�OD�LPSOHPHQWDFLyQ�GH�IXWXUDV�H[SHULHQFLDV�GH�JDPLILFDFLyQ�HQ�pVWH�

R� FXDOTXLHU� RWUR� FRQWH[WR�� SHQVDPRV� GHILQLU� DOJXQD� LQVWDQFLD� GH�

UHWURDOLPHQWDFLyQ�TXH�SHUPLWD�VLVWHPDWL]DU� ORV� UHVXOWDGRV�REWHQLGRV�� FRPR�

VHU� DOJXQD� EUHYH� HQFXHVWD� R� IRUPXODULR� GRQGH� ORV� DOXPQRV� H[SUHVHQ� VXV�

VHQVDFLRQHV�GH�OR�YLYLGR��+XELHUD�UHVXOWDGR�GH�JUDQ�XWLOLGDG��KDEHU�UHFRSLODGR�

LQIRUPDFLyQ� UHVSHFWR� D� FyPR� WUDQVLWDURQ� OD� H[SHULHQFLD�� FXiOHV� IXHURQ� ODV�

HWDSDV�PiV�SURGXFWLYDV��TXp�FDPELRV�SRGUtDQ�UHDOL]DUVH�\�GH�TXp�PDQHUD�OD�

JDPLILFDFLyQ�UHDOL]y�FRQWULEXFLRQHV�D�VX�SURFHVR�GH�DSUHQGL]DMH��&RPR�SDUWH�

WDPELpQ�GH�OD�VLVWHPDWL]DFLyQ�GH�GDWRV��SHQVDPRV�LQFOXLU�HVWDV�H[SHULHQFLDV�

GH�DSUHQGL]DMH�HQ�XQ�SUR\HFWR�GH�LQYHVWLJDFLyQ�IXWXUR��

&RPR� FRQVHFXHQFLD� GH� TXH� DO� PRPHQWR� GH� UHQGLU� HO� H[DPHQ� ORV�

DOXPQRV� VRQ� GLVWULEXLGRV� HQ� GLIHUHQWHV� DXODV�� SDUD� HVWD� H[SHULHQFLD� HQ�

SDUWLFXODU�QR�SXGR�KDFHUVH�XQ�VHJXLPLHQWR�LQGLYLGXDOL]DGR�GH�ORV�UHVXOWDGRV�

REWHQLGRV�HQ�IXQFLyQ�GH�OD�SDUWLFLSDFLyQ�R�QR�HQ�OD�FODVH�JDPLILFDGD��3HVH�D�

HVWR��Vt�KHPRV�UHFLELGR�DJUDGHFLPLHQWRV�\�GHYROXFLRQHV�VXPDPHQWH�SRVLWLYDV�

GH� DTXHOORV� TXH� YROYLPRV� D� YHU� HQ�DOJXQD� LQVWDQFLD� SRVWHULRU�� \D� TXH�� HQ�
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SDODEUDV�GH�0D\D�$QJHORX��³/D�JHQWH�ROYLGDUi�OR�TXH�GLMLVWH��OD�JHQWH�ROYLGDUi�

OR�TXH�KLFLVWH��SHUR�OD�JHQWH�QXQFD�ROYLGDUi�FyPR�OD�KLFLVWH�VHQWLU´�

5HIHUHQFLDV�%LEOLRJUiILFDV��

�&RQWUHUDV� (VSLQRVD�� 5�� 6��� \� (JXLD�� -�� /�� �������� *DPLILFDFLyQ� HQ� DXODV�

XQLYHUVLWDULDV��

�'RPtQJXH]��$���6DHQ]�GH�1DYDUUHWH��-���'H�0DUFRV��/���)HUQiQGH]�6DQ]��/���

3DJpV��&���\�0DUWtQH]�+HUUiL]��-��-����������*DPLI\LQJ�OHDUQLQJ�H[SHULHQFHV��

3UDFWLFDO�LPSOLFDWLRQV�DQG�RXWFRPHV��&RPSXWHUV�	�HGXFDWLRQ���������������

�*yPH]��0��&����������*DPLILFDU�HQ�HGXFDFLyQ��GLPH�FyPR�MXHJDV�\�WH�GLUp�

FyPR�DSUHQGHV��

�.DSS��.����������7KH�*DPLILFDWLRQ�RI�/HDUQLQJ�DQG�,QVWUXFWLRQ��*DPH�%DVHG�

0HWKRGV�DQG�6WUDWHJLHV�IRU�7UDLQLQJ�DQG�(GXFDWLRQ��6DQ�)UDQFLVFR��-RKQ�:LOH\�

	�6RQV��

�*RQ]iOH]�� +�� 7�� �������� 5HFXUVRV� WHFQROyJLFRV� SDUD� OD� LQWHJUDFLyQ� GH� OD�

JDPLILFDFLyQ�HQ�HO�DXOD��5HYLVWD�7HFQRORJtD��&LHQFLD�\�(GXFDFLyQ�����������

�����
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