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39. APLICACIÓN DE LA DOCENCIA  

INVERSA AL APRENDIZAJE  

BASADO EN PROYECTOS

)UDQFLVFD�6ЙҒӏЙӓЙ�5ўӏҬ҈҈�

IVHPSHUH#RPS�XSY�HV�

8QLYHUVLWDW�3ROLWªFQLFD�GH�9DOªQFLD

%HDWUL]�$ҖБӓЛӛ�1ϔԨϔӓӓҬ

EDQGUHV#FLJLS�XSY�HV

8QLYHUVLWDW�3ROLWªFQLFD�GH�9DOªQFLD

5HVXPHQ��(Q�HVWH�DUW¯FXOR�VH�GHVWDFD�OD�LQFRUSRUDFLµQ�GH�OD�GRFHQFLD�

LQYHUVD�HQ�HO�SURFHVR�GH�HQVH³DQ]D�DSUHQGL]DMH�GH� OD�DVLJQDWXUD�GH�

'LUHFFLµQ�GH�2SHUDFLRQHV�GH�WHUFHU�FXUVR�GHO�JUDGR�GH�$GPLQLVWUDFLµQ�

\�'LUHFFLµQ�GH�HPSUHVDV��/D�GRFHQFLD� LQYHUVD�VH�SURPXOJD�FRPR�XQ�

FRPSOHPHQWR�FODYH�SDUD�HO�«[LWR�GH�OD�DSOLFDFLµQ�GHO�$SUHQGL]DMH�%DVD�

GR�HQ�3UR\HFWRV��\D�TXH�SHUPLWH�TXH�HO�DOXPQR�DSUHQGD�ORV�FRQFHSWRV�

WHµULFRV�QHFHVDULRV�HQ�FDVD�\�ORV�DSOLTXH�HQ�HO�DXOD�EDMR�OD�VXSHUYLVLµQ�

GHO�SURIHVRU��(O�GHVDUUROOR�GH�OD�DSOLFDFLµQ�SU£FWLFD�HQ�HO�DXOD�SHUPLWH�

TXH�ORV�DOXPQRV�SDVHQ�D�VHU�SURWDJRQLVWDV�GH�VX�DSUHQGL]DMH�\�GHVDUUR�

OOHQ�FRPSHWHQFLDV�UHODFLRQDV�FRQ�HO�WUDEDMR�FRODERUDWLYR�\�FRRSHUDWLYR�

$EVWUDFW��,Q�WKLV�DUWLFOH��WKH�LQFRUSRUDWLRQ�RI�UHYHUVH�WHDFKLQJ�LQ�ZKLFK�

WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV�LV�DVVLJQHG�WR�2SHUDWLRQV�0DQDJHPHQW�

IRU�WKH�WKLUG�\HDU�RI�WKH�GHJUHH�LQ�%XVLQHVV�$GPLQLVWUDWLRQ�DQG�0DQ�

DJHPHQW��5HYHUVH�WHDFKLQJ�LV�SURPXOJDWHG�DV�D�NH\�FRPSOHPHQW�WR�

WKH�VXFFHVVIXO�DSSOLFDWLRQ�RI�3URMHFW�%DVHG�/HDUQLQJ��VLQFH�LW�DOORZV�

WKH�VWXGHQW�WR�DSSO\�WKH�QHFHVVDU\�WKHRUHWLFDO�FRQFHSWV�DW�KRPH�DQG�

DSSO\�WKHP�LQ�WKH�FODVVURRP�XQGHU�WKH�VXSHUYLVLRQ�RI�WKH�WHDFKHU��7KH�

GHYHORSPHQW�RI�SUDFWLFDO�DSSOLFDWLRQ�LQ�WKH�FODVVURRP�DOORZV�VWXGHQWV�

WR�EHFRPH�SURWDJRQLVWV�RI�WKHLU�OHDUQLQJ�DQG�GHYHORS�FRPSHWHQFLHV�

UHODWHG�WR�FROODERUDWLYH�DQG�FRRSHUDWLYH�ZRUN�

3DODEUDV� FODYH�� GRFHQFLD� LQYHUVD��$SUHQGL]DMH�%DVDGR� HQ�3UR\HFWRV��

WUDEDMR�FRODERUDWLYR�

.H\�ZRUGV��ː LSSHG�WHDFKLQJ��3URMHFW�%DVHG�/HDUQLQJ��3%/���FROODERUDWLYH�ZRUN�

mailto:fsempere@omp.upv.es
mailto:bandres@cigip.upv.es
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JUSTIFICACIÓN

1RV�HQFRQWUDPRV�LQPHUVRV�HQ�OD�VRFLHGDG�JOREDO�GHO�FR�

QRFLPLHQWR�GRQGH� ORV�DYDQFHV�GH� OD� WHFQRORJ¯D�\� ORV�FDPELRV�

VRFLDOHV��5LHFNPDQQ��������VXSRQHQ�LPSRUWDQWHV�GHVDI¯RV�SDUD�OD�

HGXFDFLµQ�XQLYHUVLWDULD��(O�HQIRTXH�FO£VLFR�GH�HQVH³DQ]D��FRQ�XQ�

SURFHVR�GH�DSUHQGL]DMH�OLQHDO��DFXPXODWLYR�GH�FRQRFLPLHQWRV��\D�

QR�UHSUHVHQWD�XQD�JDUDQW¯D�GH�«[LWR�HQ�XQ�PXQGR�HQ�FRQVWDQWH�

FDPELR��<D�+XL��/L�<LD��&KDR�&KLQ�\�7]X�/LQJ���������/D�VRFLHGDG�

GHPDQGD�SHUVRQDV�FRQ��SHQVDPLHQWR�FRPSOHMR��ː H[LELOLGDG�FRJ�

QRVFLWLYD�\�FDSDFHV�GH�HVWDEOHFHU�MXLFLRV�FRQ�FULWHULR�\�UHːH[LµQ�

�'H�OD�&UX]�\�$EUHX���������HV�GHFLU��JUDGXDGRV�XQLYHUVLWDULRV�FRQ�

XQDV�FRPSHWHQFLDV�TXH�VHDQ�VRVWHQLEOHV�HQ�HO�WLHPSR�\�SXHGDQ�

KDFHU� IUHQWH�D� ORV�FDPELRV�FRQWLQXDGRV� �$OEDUHGD�\�*RQ]DOYR��

�������6H�YDORUD�FDGD�YH]�P£V�RWUDV�FDSDFLGDGHV�R�FRPSHWHQFLDV��

FRPR�OD�FDSDFLGDG�GH�DXWRDSUHQGL]DMH�R�HO�WUDEDMR�FRODERUDWLYR��

(VWD�FDSDFLGDG�SUHVXPLEOHPHQWH�OHV�IDFLOLWDU£�OD�DGDSWDFLµQ�DO�

HQWRUQR�ODERUDO�HVSHF¯ˏFR�HQ�TXH�VH�SXHGDQ�HQFRQWUDU��HQWRUQR�

SRU�RWUD�SDUWH�VLHPSUH�FDPELDQWH��D\XG£QGROHV�DVLPLVPR�D�LQLFLDU�

HO�FDPLQR�D�XQ�SRVWHULRU�FUHFLPLHQWR�SURIHVLRQDO��

(Q�HVWH�FRQWH[WR�OD�PHWRGRORJ¯D�GH�GRFHQFLD�LQYHUVD�RIUHFH�

XQD�DOWHUQDWLYD�HVSHFLDOPHQWH�LQWHUHVDQWH�D�OD�GRFHQFLD�WUDGLFLRQDO��

\D�TXH��GH�XQD�IRUPD�X�RWUD��SXHGH�FRQWULEXLU�HQ�PD\RU�JUDGR�D�

OD�DGTXLVLFLµQ�GH�HVWH�WLSR�GH�FRPSHWHQFLDV��6L�ELHQ�HV�FLHUWR�TXH��

HVWH�FDPELR�GH�PHWRGRORJ¯D�� UHTXLHUH�XQ�HVIXHU]R� LPSRUWDQWH��

WDQWR�SRU�SDUWH�GHO�DOXPQR�FRPR�GHO�HTXLSR�GRFHQWH��(O�QRPEUH�

YLHQH�GH�TXH�HO�PRYLPLHQWR�E£VLFR�TXH�SURPXHYH�HVWD�PHWRGR�

ORJ¯D�FRQVLVWH�HQ�VDFDU�OD�WHRU¯D�GH�OD�FODVH�SDUD�RFXSDUOD�FRQ�OD�

UHDOL]DFLµQ�GH�ORV�HMHUFLFLRV��HV�GHFLU��OR�FRQWUDULR�D�OR�TXH�KDFHPRV�

HQ�XQD�FODVH�WUDGLFLRQDO��7HRU¯D�HQ�FDVD�\�mGHEHUHV}�HQ�HO�DXOD��

(Q�HVWH�DUW¯FXOR�VH�UHFRJH�OD�$SOLFDFLµQ�GH�OD�GRFHQFLD�,Q�

YHUVD�HQ�OD�DVLJQDWXUD�GH�'LUHFFLµQ�GH�SURGXFFLµQ�\�2SHUDFLRQHV�

GH�WHUFHU�FXUVR�GHO�*UDGR�GH�$GPLQLVWUDFLµQ�GH�(PSUHVDV��

OBJETIVOS

/D�DVLJQDWXUD�GH�'LUHFFLµQ�GH�SURGXFFLµQ�\�2SHUDFLRQHV�\D�

VH�LPSDUW¯D�GHVGH�VXV�LQLFLRV�FRQ�XQ�HQIRTXH�EDVWDQWH�DSOLFDGR�

\�ODV�SU£FWLFDV�HVWDEDQ�GLVH³DGDV�FRQ�HMHPSORV�UHDOHV��SHUR�VH�

WUDEDMDEDQ�ORV�FRQFHSWRV��HQ�SU£FWLFDV�DLVODGDV��OR�TXH�GLˏFXOWDED�

TXH�HO�DOXPQR�HVWDEOHFLHUD�OD�FRQH[LµQ�HQWUH�ODV�GLVWLQWDV�SDUWHV��

(O�FDPELR�KDFLD�XQ�DSUHQGL]DMH�SRU�SUR\HFWRV�FRQGXMR�D�UHSODQ�

WHDU�HO�HQIRTXH�GH�OD�DVLJQDWXUD�GHVGH�FHUR��HPSH]DQGR�SRU�OD�
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GHˏQLFLµQ�GHO�mTXH�VH�TXHU¯D�FRQVHJXLU}��SDUD�GHVSX«V�VHJXLU�FRQ�

HO�mFµPR�FRQVHJXLUOR}�

/RV�REMHWLYRV�D�FRQVHJXLU�FRQ�OD�LQFRUSRUDFLµQ�GH�OD�GRFHQ�

FLD�LQYHUVD�DO�DSUHQGL]DMH�EDVDGR�HQ�SUR\HFWRV��VRQ�ORV�VLJXLHQWHV�

— $XPHQWDU�OD�LPSOLFDFLµQ�GHO�DOXPQR�HQ�OD�DVLJQDWXUD�KDFL«Q�

GROR�SURWDJRQLVWD�GH�OD�PLVPD��PHGLR��HO�DOXPQR�UHYLVD�

FRQFHSWRV�E£VLFRV�HQ�VHVLRQHV�QR�SUHVHQFLDOHV�\�ORV�DSOLFD�

HQ�VHVLRQHV�SUHVHQFLDOHV��WRGDV�ODV�VHVLRQHV�SUHVHQFLDOHV�

WLHQHQ�XQD�HQWUHJD�HYDOXDEOH�

— 'HVSHUWDU�HO�LQWHU«V�GH�DOXPQR�HQ�PDWHULD�GH�3ODQLˏFDFLµQ�GH�

SURGXFFLµQ��PHGLR��GLVH³R�\�GHVDUUROOR�GH�XQ�SUR\HFWR�UHDO�

GH�SODQLˏFDFLµQ�SDUD�TXH�HO�DOXPQR�SXHGD�YHU�D�DSOLFDFLµQ�

UHDO�GH�ORV�FRQFHSWRV�WUDWDGRV�\�YDORUH�OD�LPSRUWDQFLD�GHO�

GHVDUUROOR�GH�XQ�3ODQ�GH�SURGXFFLµQ�

— 0RWLYDU�\�UHFRQRFHU�HO�HVIXHU]R��(V�XQD�UHDOLGDG��TXH�ORV�DOXPQRV�

HVW«Q�DFRVWXPEUDGRV�D�FRSLDUVH�ORV�UHVXOWDGRV�GH�XQRV�D�

RWURV��SRU�OR�TXH�HQ�ORV�FDVRV�GH�H[LJLU�XQD�PHPRULD�DVRFLD�

GD�HV�PX\�GLI¯FLO�VDEHU�GLVWLQJXLU�HQWUH�HO�TXH�KD�WUDEDMDGR�

UHDOPHQWH�\�KD�DSUHQGLGR��GHO�TXH�VµOR�VH�OR�KD�FRSLDGR��

VREUH�WRGR�FXDQGR�VH�WUDEDMD�FRQ�OD�UHVROXFLµQ�GH�XQ�PLVPR�

SUREOHPD�\�ORV�UHVXOWDGRV�VRQ�FXDQWLWDWLYRV��PHGLR��SUR\HF�

WRV�GLVWLQWRV�SDUD�HYLWDU�SODJLRV��DXWRYDORUDFLµQ�GHO�HVIXHU]R�

FRQVHQVXDGD�SRU�HO�HTXLSR��VHJXLPLHQWR�GH�OD�GHGLFDFLµQ�

LQGLYLGXDO�HQ�VHVLRQHV�QR�SUHVHQFLDOHV�\�GH�OD�GHGLFDFLµQ�

SRU�HTXLSR�HQ�ODV�VHVLRQHV�SUHVHQFLDOHV��SRQGHUDFLµQ�GH�OD�

FDOLˏFDFLµQ�GH�FDGD�HQWUHJD�HQ�IXQFLµQ�GHO�HVIXHU]R�

— $SUHQGHU�D�WUDEDMDU�HO�HTXLSR��(V�PX\�FRP¼Q�TXH�HO�WUDEDMR�

HQ�HTXLSR�HVW«�EDVDGR�¼QLFDPHQWH�HQ�UHSDUWR�GH�WDUHDV�

TXH�OXHJR�LQWHJUDQ�HQ�XQD�PHPRULD��OR�TXH�QR�OHV�D\XGD�

D�DSUHQGHU�UHDOPHQWH�D�WUDEDMDU�HQ�HTXLSR���PHGLR��GLVH³R�

GH�HTXLSRV�DWHQGLHQGR�D�REMHWLYRV�FRPXQHV��GHˏQLFLµQ�GH�

UHVSRQVDEOHV�GH�HWDSD��DXWRHYDOXDFLµQ�GH�ORV�UHVSRQVDEOHV�

GH�HWDSD��FDOLˏFDFLµQ�SRU�HTXLSR��H[DPHQ�RUDO�GH�HTXLSR��

JHVWLµQ�GH�FRQːLFWRV�

— *HVWLRQDU�HO�WLHPSR��(O�DOXPQR�HVW£�DFRVWXPEUDGR�D�HVWXGLDU�

D�¼OWLPD�KRUD��QR�VH�SODQLˏFD�ELHQ�ODV�KRUDV�GH�HVWXGLR�QL�

JHVWLRQD�ELHQ�HO�WLHPSR�GHGLFDGR�D�FDGD�FRVD��PHGLR��OD�

FDUJD�GH�WUDEDMR�DVRFLDGD�D�FDGD�WDUHD�HVW£�SURJUDPDGD�

SDUD�TXH�VH�SXHGD� UHDOL]DU�HQ�HO� WLHPSR�HVWDEOHFLGR��HO�

HTXLSR�GHEH�JHVWLRQDU�PX\�ELHQ�ORV�WLHPSRV�GH�UHDOL]DFLµQ�

GH�ODV�WDUHDV�SDUD�TXH�OHV�G«�WLHPSR�D�FRQFOXLU�ELHQ�WRGDV�

ODV�WDUHDV�GH�OD�VHVLµQ�SUHVHQFLDO�

— &RQVHJXLU�TXH�HO�DOXPQR�GHGLTXH�D� OD�DVLJQDWXUD�DO�PHQRV�

OD�PLWDG�GHO� WLHPSR�H[LJLGR�� 6HJ¼Q�JX¯D�GRFHQWH�� SDUD�

XQD�DVLJQDWXUD�GH���FU«GLWRV��OD�GHGLFDFLµQ�QR�SUHVHQFLDO�
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GHEH� VHU�GH�����KRUDV�TXH� UHSDUWLGDV� HQ���� VHPDQDV��

VXSRQH�XQD�GHGLFDFLµQ�GH���KRUDV�VHPDQD��PHGLR��SUR�

JUDPDU�WDUHDV�HQ�VHVLRQHV�QR�SUHVHQFLDOHV�GH���KRUDV�GH�

GXUDFLµQ��FRQVWUXLU�ODV�IXQFLRQHV�GH�SURGXFFLµQ��FRPSUDV��

DSURYLVLRQDPLHQWR��VXPLQLVWUR�\�SURGXFFLµQ�HQ�FXDOTXLHU�

RUJDQL]DFLµQ�D�QLYHO�GH�GLUHFFLµQ��HVWUDW«JLFR���GH�PDQGRV�

LQWHUPHGLRV��W£FWLFR��\�D�QLYHO�RSHUDWLYR�

METODOLOGÍA

3DUD�SRGHU�FRQVHJXLU�ORV�REMHWLYRV�GRFHQWHV�\�GH�DSUHQ�

GL]DMH�SUHHVWDEOHFLGRV�VH�RSWµ�SRU�OD�DSOLFDFLµQ�GH�OD�GRFHQFLD�

LQYHUVD�DO�$SUHQGL]DMH�EDVDGR�HQ�SUR\HFWRV��

/D� GRFHQFLD� LQYHUVD�� FRPR� VX� QRPEUH� LQGLFD� SURSRQH�

LQYHUWLU�HO�SURFHVR�GH�DSUHQGL]DMH�GH�OD�HQVH³DQ]D�WUDGLFLRQDO��

SDVDQGR�GH�WUDEDMDU�ORV�FRQFHSWRV�WHµULFRV�HQ�HO�DXOD�D�WUDEDMDU�

ORV�HQ�FDVD�\�GH�KDFHU�SUREOHPDV�HQ�FDVD��D�KDFHUORV�HQ�HO�DXOD�

GH�IRUPD�LQGLYLGXDO�R�FRODERUDWLYD�FRQ�HO�VRSRUWH�GHO�SURIHVRU��

$V¯�SXHV��DO�TXHGDU�OLEUH�HO�WLHPSR�GH�FODVH��ORV�DOXPQRV�SXHGHQ�

SDUWLFLSDU�HQ�VX�SURSLR�DSUHQGL]DMH�GH�PDQHUD�DFWLYD�D�WUDY«V�GH�

DFWLYLGDGHV�DSOLFDGDV��GLVFXVLRQHV��GHEDWHV��SUHJXQWDV��HWF��

/D�PHWRGRORJ¯D�GH�'RFHQFLD�,QYHUVD�RIUHFH�PXFKRV�EHQH�

ˏFLRV�SRWHQFLDOHV��FRPR�SRU�HMHPSOR�GLVSRQHU�GH�P£V�WLHPSR�

SDUD�DWHQGHU�LQGLYLGXDOPHQWH�D�FDGD�DOXPQR�GXUDQWH�HO�SURSLR�

HVSDFLR�GH�FODVH��OD�RSRUWXQLGDG�GH�GHVDUUROODU�XQ�DSUHQGL]DMH�

DFWLYR�\�FRODERUDWLYR��R�OD�SRVLELOLGDG�GH�TXH�VHD�HO�DOXPQR�HO�

TXH�PDUTXH�VX�SURSLR�ULWPR�HQ�HO�SURFHVR�GH�DSUHQGL]DMH��&RQ�

HVWD�PHWRGRORJ¯D�VH�SXHGH�FRQVHJXLU�XQ�PHMRU�XVR�GHO�WLHPSR�

GH�FODVH�SDUD�TXH�ORV�HVWXGLDQWHV�SDUWLFLSHQ�HQ�DFWLYLGDGHV�TXH�

LPSOLTXHQ�HO�GHVDUUROOR�GH�HVWUDWHJLDV�GH�DSUHQGL]DMH�GH�QLYHO�

VXSHULRU�IRPHQWDQGR�OD�H[SORUDFLµQ��OD�DUWLFXODFLµQ�\�OD�DSOLFDFLµQ�

GH�LGHDV�HQ�XQ�DPELHQWH�GH�DSUHQGL]DMH�GLQ£PLFR�H�LQWHUDFWLYR�

�1HWZRUN���������3RU�RWUR�ODGR��VH�SURPXHYH�OD�SDUWLFLSDFLµQ�GH�

ORV�HVWXGLDQWHV�KDFL«QGRORV�P£V�YLVLEOHV�\�VH�SURGXFHQ�PHMRUHV�

LQWHUDFFLRQHV�HQWUH�ORV�GRFHQWHV�\�ORV�DOXPQRV��FRQ�XQ�PD\RU�IH�

HGEDFN�KDFLD�ORV�SURIHVRUHV��%HUJPDQQ�DQG�6DPV��������%LVKRS�

DQG�9HUOHJHU��������5RDFK��������1HWZRUN���������

/D�PHWRGRORJ¯D�GH�GRFHQFLD�LQYHUVD�WUDWD�GH�XQ�HQIRTXH�

LQWHJUDO�TXH�FRPELQD�OD�LQVWUXFFLµQ�GLUHFWD�FRQ�P«WRGRV�FRQV�

WUXFWLYLVWDV�\�HO�LQFUHPHQWR�GH�FRPSURPLVR�H�LPSOLFDFLµQ�GH�ORV�

HVWXGLDQWHV�FRQ�HO�FRQWHQLGR�GHO�FXUVR�\�OD�PHMRUD�GH�VX�FRPSUHQ�

VLµQ�FRQFHSWXDO��6H�WUDWD�GH�XQ�HQIRTXH�LQWHJUDO�TXH��FXDQGR�VH�

DSOLFD�FRQ�«[LWR��DSR\D�WRGDV�ODV�IDVHV�GH�XQ�FLFOR�GH�DSUHQGL]DMH�

�7D[RQRP¯D�GH�%ORRP�}��1HWZRUN���������$V¯�SXHV��DO�TXHGDU�OLEUH�



����

X
IC
ID
U

&
2
1
*
5
(
6
2
�,
%
(
5
2
$
0
(
5
,&
$
1
2
�'

(
�'

2
&
(
1
&
,$

�8
1
,9
(
5
6
,7
$
5
,$

L
a

 t
r
a

n
s
fo

r
m

a
c
ió

n
 d

ig
it

a
l 
d

e
 l
a

 u
n

iv
e

r
s
id

a
d

Índice Comunicaciones 01 Pósters 01

HO�WLHPSR�GH�FODVH��ORV�DOXPQRV�SXHGHQ�SDUWLFLSDU�HQ�VX�SURSLR�

DSUHQGL]DMH�GH�PDQHUD�DFWLYD�D�WUDY«V�GH�DFWLYLGDGHV�DSOLFDGDV��

GLVFXVLRQHV��GHEDWHV��SUHJXQWDV��HWF��'H�HVWD�PDQHUD�VH�IRPHQWD�

OD�H[SORUDFLµQ��OD�DUWLFXODFLµQ�\�OD�DSOLFDFLµQ�GH�LGHDV�HQ�XQ�DP�

ELHQWH�GH�DSUHQGL]DMH�GLQ£PLFR�H�LQWHUDFWLYR��1HWZRUN���������

PROPUESTAS DE ACTUACIÓN

(O�SUR\HFWR�FRQVLVWH�HQ�HO�GHVDUUROOR�GHO�VLVWHPD�GH�3OD�

QLˏFDFLµQ�GH�SURGXFFLµQ�GH���MXJXHWHV�GLVWLQWRV�GH�OD�HPSUHVD�

m72<6BIRUHYHU}��(VWRV���MXJXHWHV��DXQTXH�VRQ�GLIHUHQWHV��SHUWH�

QHFHQ�XQD�PLVPD�IDPLOLD�SRU�FRPSDUWLU�SDWURQHV�GH�GHPDQGD�

VLPLODUHV� \� FHQWURV�GH� WUDEDMR� FRPXQHV��8QD�GH� ODV� VHFFLRQHV�

SURGXFWLYDV�GH� OD�HPSUHVD�HVW£�GHGLFDGD�H[FOXVLYDPHQWH�D� OD�

IDEULFDFLµQ�GH�HVWRV���MXJXHWHV��&DGD�HTXLSR�WLHQH�XQD�IDPLOLD�

GH�SURGXFWRV�GLVWLQWD��ODV�IDPLOLDV�FDPELDQ�GH�XQ�FXUVR�D�RWUR��

(O�SUR\HFWR�VH�GLYLGH�HQ���HWDSDV�SULQFLSDOHV�TXH�VH�FRUUHV�

SRQGHQ�FRQ�ODV�HWDSDV�E£VLFDV�GH�XQ�VLVWHPD�GH�SODQLˏFDFLµQ�GH�

SURGXFFLµQ��DGLFLRQDOPHQWH�WHQGUHPRV�XQD�HWDSD�LQLFLDO�\�RWUD�GH�

FLHUUH��6H�UHDOL]D�XQD�SODQLˏFDFLµQ�GHO�WUDEDMR�GHO�DOXPQR�WDQWR�GH�

ODV�VHVLRQHV�SUHVHQFLDOHV�FRPR�ODV�QR�SUHVHQFLDOHV��YHU�ˏJXUD���

(V�PX\�LPSRUWDQWH�DMXVWDU�ELHQ�OD�FDUJD�GH�WUDEDMR�DVLJQDGD�

D�FDGD�VHVLµQ�SDUD�TXH�HO�DOXPQR�WDQWR�GH�IRUPD�LQGLYLGXDO�HQ�FDVD�

R�HO�HTXLSR�GH�IRUPD�SUHVHQFLDO�HQ�HO�DXOD��SXHGD�WHUPLQDU�FRQ�«[LWR�

WRGDV�ODV�WDUHDV�DVLJQDGDV�D�FDGD�VHVLµQ��/DV�WDUHDV�DVLJQDGDV�D�VHVLR�

QHV�QR�SUHVHQFLDOHV�VH�FRUUHVSRQGHQ�FRQ�HO�HVWXGLR�GH�ORV�FRQFHSWRV�

TXH�QHFHVLWDU£Q�DSOLFDU�HQ�OD�VLJXLHQWH�VHVLµQ�SUHVHQFLDO��6RQ�WDUHDV�

TXH�VH�UHDOL]DQ�GH�IRUPD�individual�SDUD�HYLWDU�ORV�SUREOHPDV�TXH�

PXFKRV�WUDEDMRV�FRQOOHYDQ�GH�WHQHU�TXH�FRLQFLGLU�WRGRV�ORV�FRPSR�

QHQWHV�GH�XQ�HTXLSR�SDUD�UHDOL]DUORV�IXHUD�GHO�DXOD��(O�DOXPQR�GH�

IRUPD�JHQHUDO��GHEH�YLVXDOL]DU�ORV�VFUHHQFDVW�GLVH³DGRV�SDUD�FDGD�

FRQFHSWR�\�FRPSUREDU�FµPR�VH�KDQ�DSOLFDGR�HQ�HO�SUR\HFWR�TXH�

HOORV�WLHQHQ�GH�HMHPSOR��(Q�OD�VLJXLHQWH�VHVLµQ�SUHVHQFLDO��VH�DSOLFDQ�

ORV�FRQFHSWRV�DSUHQGLGRV�HQ�OD�VHVLµQ�QR�SUHVHQFLDO��(O�WUDEDMR�HQ�

HTXLSR�VH�UHDOL]D�VLHPSUH�HQ�HO�DXOD��7RGDV�ODV�VHVLRQHV�SUHVHQFLD�

OHV�WLHQHQ�DO�ˏQDOL]DU�XQD�HQWUHJD�GH�WDUHDV��6L�ORV�DOXPQRV�QR�KDQ�

UHDOL]DGR�ODV�WDUHDV�QR�SUHVHQFLDOHV�QR�VHU£Q�FDSDFHV�GH�UHDOL]DU�ODV�

WDUHDV�SUHVHQFLDOHV�DVRFLDGDV�\�QR�HQWUHJDQ�D�WLHPSR�ODV�WDUHDV�

/RV�HTXLSRV�SRGU£Q�HQWUHJDU� ODV� WDUHDV� IXHUD�GH�SOD]R��

SHUR�WHQGU£Q�SHQDOL]DFLµQ�HQ�OD�FDOLˏFDFLµQ��$XQTXH�WRGDV�ODV�

VHVLRQHV�HVW£Q�FRQHFWDGDV�\� ORV� UHVXOWDGRV�REWHQLGRV�GH�XQD�

HWDSD�VRQ�ORV�TXH�DOLPHQWDQ�OD�HWDSD�VLJXLHQWH��VL�XQ�HTXLSR�

QR�UHDOL]D�ELHQ�XQD�HWDSD��VH�OH�SURSRUFLRQDU£Q�ORV�UHVXOWDGRV�

FRUUHFWRV�SDUD�TXH�SXHGD�FRQWLQXDU�
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)LJXUD����3ODQLˏFDFLµQ�JHQHUDO�GHO�3UR\HFWR�

/DV�GHVFULSFLµQ�GHWDOODGD�GH�ODV�WDUHDV�DVLJQDGDV�D�FDGD�

VHVLµQ�ODV�UHFRJH�OD�m*X¯D�GH�WUDEDMR�\�VHJXLPLHQWR�GH�WDUHDV}��

/D�ILJXUD���UHFRJH�XQ�HMHPSOR�GH�SURJUDPDFLµQ�GH�XQD�VHVLµQ�

QR�SUHVHQFLDO��D��\�SUHVHQFLDO�UHVSHFWLYDPHQWH��E���3RGHPRV�RE�

VHUYDU�TXH�HQ�DPEDV�SURJUDPDFLRQHV�DSDUHFH�OD�HVWLPDFLµQ�GH�

WLHPSR�DVLJQDGR�SRU�WDUHD��/D�GXUDFLµQ�UHDO�D\XGD�DO�SURIHVRU�D�

DMXVWDU�PHMRU�OD�FDUJD�GH�WUDEDMR�GH�XQ�D³R�SDUD�RWUR��$O�ILQDOL]DU�

FDGD�VHVLµQ�ORV�DOXPQRV�GLVSRQHQ�GH�XQ�FKHFNOLVW�TXH�OHV�SHU�

PLWH�FRPSUREDU�TXH�KDQ�UHDOL]DGR�WRGR�HO�WUDEDMR�DVLJQDGR�D�OD�

VHVLµQ��YHU�DSDUWDGR�F��GH�OD�ILJXUD����
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)LJXUD����)RUPDWRV�GH�SURJUDPDFLµQ�\�VHJXLPLHQWR�GH�VHVLRQHV

'ўҖϖҒўЊϔ�БЙ�ЙӑӸўӏҬ

/RV�HTXLSRV�HVW£Q� IRUPDGRV�SRU�SHUVRQDV� �����SHUVRQDV��

TXH�FRPSDUWDQ�ORV�PLVPRV�REMHWLYRV�GH�DSUHQGL]DMH��(V�PX\�LP�

SRUWDQWH�TXH�ORV�HTXLSRV�VH�GHˏQDQ�HQ�IXQFLµQ�GH�HVWRV�REMHWLYRV�

SDUD�HYLWDU�FRQːLFWRV�LQWHUQRV�GXUDQWH�HO�GHVDUUROOR�GHO�SUR\HFWR��

3DUD�OD�GHˏQLFLµQ�GH�HTXLSRV�VH�UHDOL]D�XQ�WDOOHU�HQ�HO�TXH�VH�WUD�

EDMD�XQD�m*X¯D�GH�WUDEDMR�HQ�HTXLSR}��$O�SULQFLSLR�GHO�SUR\HFWR��

FDGD�HTXLSR�GHˏQH�VXV�QRUPDV�GH�WUDEDMR�TXH�VHU£Q�ˏ UPDGDV�SRU�

FDGD�FRPSRQHQWH�GHO�HTXLSR��&DGD�FRPSRQHQWH�GHO�HTXLSR�VH�

FRPSURPHWH�GH�HVWD�IRUPD�D�FXPSOLU�HO�FRQWUDWR�FRQ�VX�HTXLSR�

&DGD�HTXLSR�GHEHU£� VROXFLRQDU� VXV�SUREOHPDV� LQWHUQRV��

([LVWHQ�PHFDQLVPRV�SDUD�LQGLFDU�DO�SURIHVRU�ORV�GHVHTXLOLEULRV�

UHODWLYRV�D�OD�FDUJD�GH�WUDEDMR�\�GHGLFDFLµQ��(Q�OD�HQWUHJD�GH�OD�

KRMD�GH�VHJXLPLHQWR�GH�FDGD�VHVLµQ�SUHVHQFLDO�KD\�TXH�UHSDUWLU�

���SXQWRV�HQWUH�ORV�FRPSRQHQWHV�GHO�HTXLSR�����VL�HO�HTXLSR�HV�

GH�����VL�WRGRV�ORV�FRPSRQHQWHV�KDQ�WUDEDMR�SRU�LJXDO�FDGD�XQR�
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UHFLELU£����SXQWRV��VL�QR�HV�DV¯�ORV�TXH�P£V�KD\DQ�WUDEDMDGR�VH�

DVLJQDU£Q�P£V�SXQWRV��-XVWLˏFDU�HQ�REVHUYDFLRQHV�HO�UHSDUWR�GH�

SXQWRV�FXDQGR�QR�VHD�HTXLWDWLYR��6L�XQ�FRPSRQHQWH�GHO�HTXLSR�

QR�HVW£�HQ�XQD�VHVLµQ�QR�SRGU£�UHFLELU�ORV�SXQWRV�GH�HVD�VHVLµQ�

�YHU�DSDUWDGR�G��GH�OD�ˏJXUD�����6L�DOJ¼Q�FRPSRQHQWH�GHO�HTXLSR�

QR�SXHGH�DFXGLU�D�DOJXQD�VHVLµQ�GH�WUDEDMR�SUHVHQFLDO�GHEHU£�

FRPXQLFDUOR�OR�DQWHV�SRVLEOH�DO�UHVSRQVDEOH�GH�OD�IDVH�SDUD�TXH�

SXHGD�UHRUJDQL]DU�HO�WUDEDMR�

$QWHV�GH�HPSH]DU�HO�SUR\HFWR�VH�GHVLJQDU£�XQ�UHVSRQVDEOH�

SDUD�FDGD�(7$3$��(O�UHVSRQVDEOH�GH�FDGD�HWDSD�GHEHU£�VHU�TXLHQ�

VH�HQFDUJXH�GH�

— *HVWLRQDU�OD�FDUSHWD�GH�HTXLSR��UHFRJHU�\�HQWUHJDU�OD�FDUSHWD��

FRPSUREDU�TXH�VH�HQWUHJD�WRGDV�ODV�WDUHDV��FRPSUREDU�HO�

RUGHQ�GH�OD�FDUSHWD��

— 2UJDQL]DU� ODV� VHVLRQHV� SUHVHQFLDOHV� GH� WUDEDMR� GHO� HTXLSR�

�UHSDUWLU�WUDEDMR��

— 0DUFDU�HO�ULWPR�GH�WUDEDMR�GH�OD�VHVLµQ�DWHQGLHQGR�D�OD�SUR�

JUDPDFLµQ�GH�FDGD�WDUHD�GH�OD�m*X¯D�GH�WUDEDMR�\�VHJXL�

PLHQWR�GH�WDUHDV}�

— 5HOOHQDU�ODV�WDEODV�GH�VHJXLPLHQWR�GHO�GRFXPHQWR�m*X¯D�GH�

WUDEDMR�\�VHJXLPLHQWR�GH�WDUHDV}�

— 0RWLYDU�DO�HTXLSR�SDUD�OD�UHDOL]DFLµQ�GH�ODV�WDUHDV�HQ�OD�VHVLµQ�

QR�SUHVHQFLDO��5HFRUGDU�DO�HTXLSR�WRGR�HO�WUDEDMR�D�UHDOL]DU�

HQ�ODV�VHVLRQHV�QR�SUHVHQFLDOHV�

— /LGHUDU�DO�HTXLSR�

— (QWUHJDU�ODV�+RMDV�GH�YDORUDFLµQ�GHO�UHVSRQVDEOH��SHUVRQDO�\�

GHO�HTXLSR�

$O�ˏ QDOL]DU�FDGD�IDVH�VH�UHDOL]DU£�XQD�YDORUDFLµQ�GHO�WUDEDMR�

GHO�UHVSRQVDEOH��&DGD�FRPSRQHQWH�GHO�HTXLSR�LGHQWLˏFDU£�ORV�

SXQWRV�IXHUWHV�\�DVSHFWRV�D�PHMRUDU�GH�OD�JHVWLµQ�GHO�UHVSRQVD�

EOH�� (O� UHVSRQVDEOH� UHDOL]DU£� WDPEL«Q�XQD� YDORUDFLµQ�SHUVRQDO�

GH�VX�JHVWLµQ

(Ԩϔ҈ӸϔЊўҭҖ�БЙ҈�ӏӓҬԴЙЊӨҬ

&DGD�XQD�GH�ODV�HQWUHJDV�GHO�SUR\HFWR�VH�YDORUDQ�SRU�VHSD�

UDGR�\�GH�IRUPD�GLVWLQWD�DWHQGLHQGR�D�OD�FRPSOHMLGDG�\�FDQWLGDG�

GH�WUDEDMR�TXH�VH�UHDOL]D�HQ�FDGD�XQD�

/D�HWDSD�GH�FLHUUH� WLHQH�XQD�YDORUDFLµQ�DGLFLRQDO�GH����

SXQWRV��(Q�HVWD�HWDSD�VH�UHDOL]DU£�XQ�H[DPHQ�RUDO�HQ�HO�TXH�FDGD�

FRPSRQHQWH�GHO�HTXLSR�WHQGU£�TXH�UHVSRQGHU�D���SUHJXQWDV��HQ�

XQ� WLHPSR�GH���PLQXWRV��6L� WRGRV� ORV�FRPSRQHQWHV�GHO�HTXLSR�

UHVSRQGHQ�FRUUHFWDPHQWH�HO�HTXLSR�UHFLELU£�XQD�SXQWXDFLµQ�H[�
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WUD�GH����SXQWRV��(Q�HVWD�HWDSD�VH�UHDOL]DU£�XQD�YDORUDFLµQ�VREUH�

OD�SDUWLFLSDFLµQ�GH�FDGD�FRPSRQHQWH�GHO�HTXLSR��HO�UHVXOWDGR�GH�

HVWD�YDORUDFLµQ�SRGU£�PRGLˏFDU�OD�QRWD�ˏQDO�GHO�SUR\HFWR�GH�FDGD�

SDUWLFLSDQWH�

8QD�WDUHD��SDUD�SRGHU�VHU�FDOLˏFDGD��GHEH�HVWDU�ELHQ�UHDOL�

]DGD��&DGD�HTXLSR�WHQGU£�OD�SRVLELOLGDG�GH�UHYLVDU�\�FRUUHJLU�ORV�

HUURUHV�GH�FDGD�HQWUHJD��SHUR� WHQGU£�SHQDOL]DFLµQ�HQ� OD�QRWD��

/DV�WDUHDV�TXH�QR�VH�UHDOLFHQ�FRUUHFWDPHQWH�VH�GHEHU£Q�YROYHU�D�

UHDOL]DU�\�WHQGU£Q�XQD�SHQDOL]DFLµQ�GH�OD�QRWD�GHO������6L�QR�VH�

HQWUHJD��OD�WDUHD�FRUUHJLGD�WHQGU£�XQD�FDOLˏFDFLµQ�GH���SXQWRV�

&DGD�HQWUHJD�GH�WDUHDV�GH�XQD�VHVLµQ�SUHVHQFLDO��VH�FRQVL�

GHUDU£�FRPR�XQD�VROD�HQWUHJD��VL�IDOWD�DOJXQD�SDUWH�VH�FRQVLGHUDU£�

TXH�OD�HQWUHJD�GH�OD�VHVLµQ�QR�HVW£�FRUUHFWD��/D�HQWUHJD�GH�WDUHDV�

IXHUD�GH�SOD]R�WHQGU£�XQD�SHQDOL]DFLµQ�VREUH�OD�QRWD�GHO������(Q�

FXDOTXLHU�FDVR��VµOR�VH�DGPLWLU£�XQ�UHWUDVR�HQ�OD�HQWUHJD�GH���VHVLµQ�

GH�WUDEDMR��HVWR�HV��VL�HO�HTXLSR�QR�HQWUHJD�OD�WDUHD�HQ�OD�VHVLµQ�

FRUUHVSRQGLHQWH��VµOR�SRGU£�HQWUHJDUOD�HQ�OD�VLJXLHQWH�VHVLµQ���6L�

ODV�WDUHDV�QR�VH�HQWUHJDQ�WHQGU£Q�XQD�FDOLˏFDFLµQ�GH���SXQWRV�

&DGD�FRPSRQHQWH�GHO�HTXLSR�GHEHU£�KDFHU�XQD�DXWRYDOR�

UDFLµQ�������GH�OD�UHDOL]DFLµQ�GH�WDUHDV�GH�OD�VHVLµQ�QR�SUHVHQFLDO�

SUHYLD��(O�QLYHO���LQGLFD�TXH�QR�VH�KDQ�SRGLGR�KDFHU�ODV�WDUHDV�GH�OD�

VHVLµQ�QR�SUHVHQFLDO��HO�QLYHO���LQGLFD�TXH�HO�DOXPQR�VH�KD�PLUDGR�

HO�PDWHULDO��SHUR�QR�OR�KD�HVWXGLDGR�HQ�SURIXQGLGDG�\�WLHQHQ�GXGDV�

\�HO�QLYHO���VH�FRUUHVSRQGH�FRQ�TXH�HO�DOXPQR�VH�KD�PLUDGR�ELHQ�

HO�PDWHULDO�\�KD�FRPSUHQGLGR�ELHQ�ORV�FRQFHSWRV�QHFHVDULRV�SDUD�

HO�GHVDUUROOR�GH�OD�SU£FWLFD�FRQ�DJLOLGDG��$XQTXH�OD�YDORUDFLµQ�HV�

LQGLYLGXDO��HO�UHVWR�GH�FRPSRQHQWHV�GHO�HTXLSR�GHEHU£Q�HVWDU�GH�

DFXHUGR�FRQ�OD�YDORUDFLµQ�LQGLYLGXDO�GH�FDGD�XQR�

$O�ˏQDOL]DU�FDGD�VHVLµQ�GH�WUDEDMR��HO�HTXLSR�UHSDUWLU£����

SXQWRV�HQWUH�VXV�FRPSRQHQWHV�����SXQWRV��VL�HO�HTXLSR�HV�GH�����

/D�QRWD�RWRUJDGD�DO�HTXLSR�VH�SRQGHUDU£�HQ�EDVH�DO�UHSDUWR�GH�

SXQWRV��3DUD�TXH�XQ�FRPSRQHQWH�GHO�HTXLSR�WHQJD�OD�FDOLˏFDFLµQ�

GH�OD�WDUHD��GHEHU£�DVLVWLU�D�OD�VHVLµQ�GH�WUDEDMR�

5ЙЊӸӓӛҬӛ�Դ�ҒϔӨЙӓўϔ҈�БЙ҈�ӏӓҬԴЙЊӨҬ

3U£FWLFDPHQWH�72'2�HO�PDWHULDO�KD�WHQLGR�TXH�VHU�HODER�

UDGR�HVSHF¯ˏFDPHQWH�SDUD�HO�SUR\HFWR��(QWUH�ORV�GRFXPHQWRV�GH�

FRQVXOWD�HQFRQWUDPRV�

— m*X¯D�SDUD�HO�WUDEDMR�HQ�HTXLSR}��HQ�HVWD�JX¯D�VH�UHFRJHQ�DOJX�

QRV�DVSHFWRV�LPSRUWDQWHV�GHO�WUDEDMR�HQ�HTXLSR��$O�ˏ QDO�GH�

OD�*X¯D�VH�HQFXHQWUD�OD�)LFKD�GH�GHˏQLFLµQ�GHO�HTXLSR�GH�

WUDEDMR�TXH�KDEU£�TXH�HQWUHJDU�DQWHV�GHO�LQLFLR�GHO�SUR\HFWR�
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— m0HPRULD� )��BHMHPSOR}�� HVWD�PHPRULD� UHFRJH�XQ�HMHPSOR�

FRPSOHWR�UHVXHOWR�TXH�VHUYLU£�GH�JX¯D�SDUD�HO�GHVDUUROOR�

GHO�SUR\HFWR�SURSLR�

— m'LQ£PLFD�GH�WUDEDMR}��GRFXPHQWR�TXH�UHFRJH�OD�GLQ£PLFD�GH�

WUDEDMR�GXUDQWH�HO�SUR\HFWR�

— 3GI�GH�OLEUR��PDFKXFD�HW�DO�'LUHFFLµQ�GH�2SHUDFLRQHVB�$VSHFWRV�

W£FWLFRV�\�RSHUDWLYRV��3DUWH�,�\�3DUWH�,,�

— 3¯OGRUDV�GH�FRQRFLPLHQWR��3&���VFUHHQFDVW�GH�OHFFLRQHV�FRUWDV�

GH�ORV�FRQFHSWRV�WHµULFRV�FRQ�ODV�WUDQVSDUHQFLDV�DVRFLDGDV�

5HVSHFWR�D�ORV�GRFXPHQWRV�\�PDWHULDO�GH�WUDEDMR�WHQHPRV��

3URGXFWR�ˏQDO�FRQVWUXLGR�FRQ�SLH]DV�/(*2

— m*X¯D�GH� WUDEDMR�\�VHJXLPLHQWR�GH� WDUHDV}�� UHFRJH� ODV� WDUHDV�D�

UHDOL]DU�HQ�FDGD�VHVLµQ�SUHVHQFLDO�\�QR�SUHVHQFLDO��'HEH�VHU�

FRQVXOWDGD�FRQVWDQWHPHQWH�� /DV�HQWUHJDV�GH� VHJXLPLHQWR�

GHEHQ�VHU�FRPSOHWDV�HQ�FDGD�XQD�GH�ODV�VHVLRQHV�SUHVHQFLD�

OHV�\�HQWUHJDGDV�HQ�OD�FDUSHWD�SULQFLSDO�GHO�SUR\HFWR��&DGD�

HQWUHJD�GH�VHJXLPLHQWR�LQFOX\H���VHVLµQ�QR�SUHVHQFLDO�\���

VHVLµQ�SUHVHQFLDO�

— 0RGHOR�GH�3UHYLVLµQ�\�3ODQLˏFDFLµQ�$JUHJDGD��PRGHOR�HQ�([FHO�

GH�3UHYLVLµQ�\�3ODQLˏFDFLµQ�$JUHJDGD�

— 0RGHOR�GH�3ODQ�GH�&DSDFLGDG��IRUPDWR�([FHO�GH�OD�WDEOD�GHO�

3ODQ�GH�&DSDFLGDG

— 3ODQWLOOD�GH�OD�0HPRULD�GHO�SUR\HFWR��HVWH�HV�HO�GRFXPHQWR�GH�

WUDEDMR�TXH�VH�LU£�UHOOHQDQGR�GXUDQWH�HO�WUDQVFXUVR�GH�WRGR�

HO�SUR\HFWR��FDGD�HTXLSR�WLHQH�XQ�SUR\HFWR�GLVWLQWR

— &DUSHWD�SULQFLSDO�GHO�SUR\HFWR�

Las piezas LEGO: VRQ�ODV�SLH]DV�FRQ�ODV�TXH�VH�KDQ�FRQV�

WUXLGR�ORV�DUW¯FXORV�TXH�ORV�DOXPQRV�WLHQHQ�TXH�SODQLILFDU��$�FDGD�

HTXLSR�VH�OH�HQWUHJDQ���MXJXHWHV�GLVWLQWRV��/D�ILJXUD���LPDJHQ�HV�

XQ�HMHPSOR�GH�IDPLOLD�GH�MXJXHWHV�

)LJXUD����)DPLOLD�GH�MXJXHWHV�D�SODQLˎFDU�
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/RV�Screencast�VRQ�YLGHRV�FRQ�XQD�GXUDFLµQ�GH�HQWUH����

���PLQXWRV��/RV�FRQFHSWRV�WHµULFRV�VH�KDQ�UHVXPLGR�HQ�OR�TXH�

VH�KD�GHQRPLQDGR�mS¯OGRUDV�GH�FRQRFLPLHQWR}��(Q�DOJXQRV�FDVRV�

VRQ�WUDQVSDUHQFLDV�DFRPSD³DGDV�FRQ�XQD�JUDEDFLµQ�GH�DXGLR��HQ�

RWURV�VH�FRPELQDQ�FRQ�H[SOLFDFLRQHV�GH�PRGHORV�WDOHV�FRPR�HO�GH�

SUHYLVLµQ�R�GH�SODQLˏFDFLµQ�UHDOL]DGR�HQ�([FHO��5HVXPLU�HQ�SRFR�

WLHPSR�ORV�FRQFHSWRV�SULQFLSDOHV�GH�XQD�PDQHUD�FODUD�\�VHQFLOOD��

VXSRQH�UHDOL]DU�XQ�WUDEDMR�LPSRUWDQWH�GH�V¯QWHVLV�DFRPSD³DGR�

GHO�GLVH³R�GH�XQ�EXHQ�PDWHULDO�GH�SUHVHQWDFLµQ��/RV�HMHPSORV�

GHEHQ�HVWDU�PX\�ELHQ�HOHJLGRV��ODV�IUDVHV�ELHQ�FRQVWUXLGDV�\�HO�

PHQVDMH�GHEH�TXHGDU�PX\�FODUR��/D�PHMRU�KHUUDPLHQWD�SDUD�FRQ�

VHJXLU�HVWRV�REMHWLYRV�HV�HO�VFUHDQFDVW�\D�TXH�WH�SHUPLWH�UHDOL]DU�

XQ�JXLRQ�SUHYLR�\�UHSHWLU�OD�JUDEDFLµQ�WDQWDV�YHFHV�FRPR�FRQVL�

GHUHV�SDUD�TXH�TXHGH�SHUIHFWD��$GHP£V�HO�VFUHHQFDVW�WH�SHUPLWH�

XWLOL]DU�GLVWLQWDV�DSOLFDFLRQHV�HQ�XQD�PLVPD�JUDEDFLµQ�\�H[SOLFDU�

HQ�GHWDOOH�XQ�PRGHOR��/DV�SUHVHQWDFLRQHV�TXH�DFRPSD³DQ�ORV�

VFUHHQFDVW��HVW£Q�GLVSRQLEOHV�WDPEL«Q�SDUD�HO�DOXPQR�HQ�IRUPDWR�

SGI��/D�ˏ JXUD�VLJXLHQWH�UHFRJH�DOJXQDV�SDQWDOODV�GH�ORV�VFUHHQFDVW��

VH�WUDWD�GH�SUHVHQWDFLRQHV�PX\�YLVXDOHV�FRQ�HMHPSORV�PX\�FODURV�

)LJXUD����Ejemplos de algunas pantallas de los screencast.
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3DUD�HO�GHVDUUROOR�GH�DOJXQDV�GH�DOJXQDV�GH�ODV�HWDSDV�GH�

3ODQLˏFDFLµQ��VH�KDQ�GHVDUUROOR�OR�VLJXLHQWHV�PRGHORV�HQ�([FHO�

— Modelo de previsión: VH�WUDWD�GH�XQ�PRGHOR�GH�SUHYLVLµQ�EDVDGR�

HQ�VHULHV�WHPSRUDOHV�UHDOL]DGR�HQ�([FHO��TXH�UHFRJH�ODV�SULQ�

FLSDOHV�YDULDEOHV��HVWDFLRQDOLGDG��DOHDWRULHGDG�\�WHQGHQFLD.

— 0RGHOR�GH�3ODQLˏFDFLµQ�DJUHJDGD��VH�WUDWD�GH�XQ�PRGHOR�GH�

SODQLˏFDFLµQ�DJUHJDGD�UHDOL]DGR�HQ�([FHO��HQ�HO�TXH� ORV�

DOXPQRV�GHEHQ�HQFRQWUDU�OD�FRPELQDFLµQ�GH�YDULDEOHV�GH�

SURGXFFLµQ�TXH�PLQLPLFH�ORV�FRVWHV��(Q�HVWD�VLPXODFLµQ�WR�

GRV�ORV�HTXLSRV�FRPSLWHQ�SDUD�FRQVHJXLU�HO�P¯QLPR�FRVWH�

— Modelo global del sistema del sistema de producción: HVWH�

PRGHOR�KD� VLGR�GLVH³DGR�\�SURJUDPDGR�H[FOXVLYDPHQWH�

SDUD�IDFLOLWDU�TXH�HO�SURIHVRU�SXHGD�REWHQHU�ORV�UHVXOWDGRV�

GH� ORV�SODQHV�GH�SURGXFFLµQ�GH�FDGD�SUR\HFWR�GH� IRUPD�

VHPLDXWRP£WLFD�

/D Carpeta principal del proyecto��HV�XQD�FDUSHWD�I¯VLFD�TXH�

UHFRJH�HQWUH�RWUDV��OD�SODQWLOOD�GH�OD�0HPRULD�GHO�SUR\HFWR�TXH�

ORV�DOXPQRV�YDQ�D�LU�UHOOHQDQGR�D�OR�ODUJR�GH�WRGR�HO�SUR\HFWR��YHU�

SODQWLOOD�FRPSOHWD�HQ�$QH[R�,,���&DGD�HTXLSR�WLHQH�XQD�SODQWLOOD�

GLVWLQWD��FRQ�GDWRV�GLVWLQWRV��/D�FDUSHWD�SHUPDQHFH�VLHPSUH�HQ�

HO�DXOD��YHU�ˏJXUD����&DU£WXOD�\�DOJXQDV�S£JLQDV�GH�OD�SODQWLOOD��

(O�REMHWR�GH�TXH�ORV�DOXPQRV�WUDEDMHQ�VREUH�XQD�SODQWLOOD�

\D�GLVH³DGD�\�UHOOHQHQ�ORV�GDWRV�D�PDQR�HV�TXH�ORV�DOXPQRV�QR�

SLHUGDQ�WLHPSR�HQ�OD�UHGDFFLµQ�GH�DVSHFWRV�JHQHUDOHV�R�HQ�HO�

GLVH³R�GH�WDEODV�R�HVTXHPDV�FRPSOHMRV��ODV�WDEODV�VH�UHOOHQDQ�D�

PDQR�\�FRQ�O£SL]�\�ORV�HVTXHPDV�VH�UHDOL]DQ�PDQXDOPHQWH��6H�

KDQ�HOLPLQDGR�WRGDV�ODV�WDUHDV�TXH�QR�DSRUWDQ�YDORU�DO�REMHWLYR�

SULQFLSDO�GH�DSUHQGL]DMH�GHO�SUR\HFWR��SDUD�TXH�ODV�WDUHDV�SXHGDQ�

VHU�UHDOL]DGDV�HQ�ORV�WLHPSRV�HVWDEOHFLGRV��(O�GLVSRQHU�GH�PHPR�

ULD�HQ�IRUPDWR�HOHFWUµQLFR��VXSRQGU¯D�XQD�GHGLFDFLµQ�GH�WLHPSR�

H[WUD�TXH�HQ�SULQFLSLR�QR�HVW£�FRQWHPSODGD�HQ�HO�SUR\HFWR�

(Q� ODV� VHVLRQHV�SUHVHQFLDOHV�� HO� DOXPQR� WUDEDMD� VREUH� OD�

FDUSHWD�\�GXUDQWH�ODV�QR�SUHVHQFLDOHV�HO�SURIHVRU�FRUULJH�ODV�WDUHDV�

SDUD�TXH�HQ�OD�VLJXLHQWH�VHVLµQ�SUHVHQFLDO�HO�HTXLSR�\D�WHQJD�VXV�

WDUHDV�FRUUHJLGDV�\�SXHGD�FRQWLQXDU��

RESULTADOS

(Q� JHQHUDO� HO� QLYHO� GH� VDWLVIDFFLµQ�GHO� DOXPQR�KD� DX�

PHQWDGR�FRQVLGHUDEOHPHQWH��/D�YDORUDFLµQ�JHQHUDO�WRWDO�GH�OD�

VDWLVIDFFLµQ�FRQ�HO�SUR\HFWR�HV�GH�����VREUH����3RU�RWUD�SDUWH��

ODV�HQFXHVWDV�GH�HYDOXDFLµQ�GHO�SURIHVRUDGR�KDQ�PHMRUDGR�GX�
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UDQWH�ORV�GRV�D³RV�GH�LPSOHPHQWDFLµQ��SDVDQGR�GH�XQD�PHGLD�

GH�����D�����SXQWRV�

$GLFLRQDOPHQWH��DO�ˏQDOL]DU�OD�DVLJQDWXUD��VH�UHDOL]DQ�HQ�

FXHVWDV�DQµQLPDV�TXH�SHUPLWHQ�UHFRJHU�LQIRUPDFLµQ�DGLFLRQDO�

VREUH�HO�IXQFLRQDPLHQWR�GHO�SUR\HFWR��$GHP£V�GH�OD�HQFXHVWD�

RˏFLDO�VREUH�OD�DSOLFDFLµQ�GH�OD�GRFHQFLD�LQYHUVD��D�ORV�DOXPQRV�

VH�OHV�SDVD�RWUD�HQFXHVWD�TXH�VH�KD�GLVH³DGR�SDUD�TXH�ORV�DOXP�

QRV�SURSRQJDQ�LGHDV�GH�PHMRUD�\�SXHGDQ�RSLQDU�OLEUHPHQWH�GH�

GLVWLQWRV�DVSHFWRV�GHO�SUR\HFWR��$OJXQDV�GH�ODV�SURSXHVWDV�\D�VH�

KDQ�LPSOHPHQWDGR�

(O�����GH�ORV�DOXPQRV�FUHHQ�TXH�HO�UHVWR�GH�DVLJQDWXUDV�

GHEHU¯DQ�VHJXLU�PHWRGRORJ¯D�GH�WUDEDMRV�SRU�SUR\HFWRV�GH�DSOL�

FDFLµQ�UHDO��FRQ�FRPHQWDULRV�GH�ORV�DOXPQRV�FRPR�ORV�VLJXLHQWHV��

— m(V�GH�ODV�DVLJQDWXUDV�TXH�P£V�KH�DSUHQGLGR��+HPRV�KHFKR�

FDVRV�UHDOHV�\�KHPRV�DSUHQGLGR�FµPR�VH�WUDEDMDU¯D�HQ�HVWD�

DVLJQDWXUD��/D�SURIHVRUD�VH�HVIXHU]D�SRUTXH�DSUHQGDPRV�\�

HQVH³DUQRV�HO�IXQFLRQDPLHQWR�GH�HVH�GHSDUWDPHQWR��0X\�

FRQWHQWD�FRQ�HOOD}�

— m/DV�FODVHV�FRQ�OD�PHWRGRORJ¯D�XWLOL]DGD�KDQ�VLGR�PX\�DPHQDV��

VH�KD�DSUHQGLGR�PXFKR�FRQ�HO�SUR\HFWR�\�OR�UHFRPHQGDU¯D�

D�WRGRV�ORV�SURIHVRUHV}�

— m/D�PHWRGRORJ¯D�HV�JHQLDO��\�FUHR�TXH�HV�KDFLD�GRQGH�WLHQH�TXH�

DYDQ]DU�OD�HGXFDFLµQ�XQLYHUVLWDULD��SHUR�FRPR�HQ�WRGR�KD\�

XQ�SHUR�\�HV�TXH�VL�QR�VH�KDFH�FRQMXQWDPHQWH�FRQ�HO�UHVWR�

GH�PDWHULDV�LPSDUWLGDV�HO�YROXPHQ�GH�WUDEDMR�TXH�KD\�TXH�

KDFHU�HQ�HVWD�PHWRGRORJ¯D�QR�WH�SHUPLWH�SUHSDUDUWH�SDUD�

ODV�RWUDV�PDWHULDV��SRU�OR�JHQHUDO�XQD�EXHQD�H[SHULHQFLD�

PHMRUDEOH�FRPR�WRGR�SHUR�PH�JXVWD�HVWD�LGHD}�

— m3DUD�P¯��KD�VLGR�XQD�H[SHULHQFLD�PX\�JUDWD��HQ�OD�FXDO�FUHR�TXH�

KD�VLGR�EHQHˏFLRVD�WDQWR�D�QLYHO�JUXSDO�FRPR�LQGLYLGXDO��

VH�IRPHQWD�P£V�HO�WUDEDMR�FRODERUDWLYR�\�HO�DSUHQGL]DMH�VH�

KDFH�P£V�GLQ£PLFR�\�DPHQR��D�OD�YH]�TXH�HIHFWLYR}�

— m6H�GDQ�PXFKRV�FRQFHSWRV�TXH�HQ�ODV�KRUDV�GH�FODVH�QR�GDQ�

WLHPSR��HVWDU¯D�ELHQ�TXH�VH�HPSOHDUDQ�ODV�KRUDV�SDUD�SRGHU�

H[SOLFDU�P£V�R�PHQRV�XQ�SRFR�GH�WRGRV�ORV�WHPDV}�

— m/D�IRUPD�GH�GDU�FODVH�TXH�KHPRV�XVDGR�PH�KD�SDUHFLGR�

PX\�HQWUHWHQLGD��$GHP£V��KDFH�TXH�DSUHQGDPRV�PXFKR�

P£V�GHSULVD}�

CONCLUSIONES Y PROPUESTAS DE MEJORA

/RV�DOXPQRV�HVW£Q�GHVHRVRV�GH�SDUWLFLSDU�HQ�UHWRV�UHD�

OLVWDV��TXH�OH�DSUR[LPHQ�D�OD�UHDOLGDG�HPSUHVDULDO��'HEHQ�VHQWLU�

TXH�HVW£Q�DSUHQGLHQGR�KHUUDPLHQWDV�\�FRQFHSWRV�¼WLOHV�SDUD�VX�
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IXWXUR�ODERUDO��4XHGDQ�DWU£V�RWURV�PRGHORV�P£V�WUDGLFLRQDOHV�

GH�HQVH³DQ]D�FRPR�ODV�FODVHV�PDJLVWUDOHV�R�HO�XVR�GH�PHWRGR�

ORJ¯DV�QR�DFWLYDV�

$KRUD�ELHQ��OD�LQFRUSRUDFLµQ�GH�PHWRGRORJ¯DV�FRPR�OD�GR�

FHQFLD�LQYHUVD�HQ�HO�SURFHVR�GH�HQVH³DQ]D�DSUHQGL]DMH�UHTXLHUH�XQ�

WUDEDMR�LQLFLDO�PX\�LQWHQVR�GHELGR�D�TXH�HQ�OD�PD\RU¯D�GH�ORV�FDVRV�

VXSRQH�HODERUDFLµQ�GH�PDWHULDO�GRFHQWH�HVSHF¯ˏFR��VLHQGR�GLI¯FLO�

OD�DGDSWDFLµQ�GHO�PDWHULDO�XWLOL]DGR�HQ�OD�GRFHQFLD�WUDGLFLRQDO��

(O�VHJXLPLHQWR�FRQWLQXR�GH�ODV�VHVLRQHV�\�OD�FRPXQLFDFLµQ�

FRQWLQXD�FRQ�ORV�DOXPQRV�SHUPLWH�GHWHFWDU�SHTXH³RV�IDOORV�\�VR�

OXFLRQDUQRV�U£SLGDPHQWH��(V�PX\�LPSRUWDQWH�LQFRUSRUDU�HQ�FDGD�

HGLFLµQ� ODV�PHMRUDV�GHWHFWDGDV�SDUD�TXH�HO�SUR\HFWR�VHD�FDGD�

YH]�PHMRU��/D�VHJXQGD�HGLFLµQ�GHO�SUR\HFWR�KD�VXIULGR�PHMRUDV�

LPSRUWDQWHV�UHVSHFWR�D�OD�SULPHUD��7RGDV�ODV�SHTXH³DV�PHMRUDV�

GHWHFWDGDV�GXUDQWH�HVWH�FXUVR�\D�KDQ�VLGR�LQFRUSRUDGDV�

(QWUH�ORV�SULQFLSDOHV�SUREOHPDV��GHVWDFDU�OD�IDOWD�GH�K£ELWR�

GH�HVWXGLR�GLDULR��(VWD�PHWRGRORJ¯D�LPSOLFD�TXH�HO�DOXPQR�DSUHQ�

GD�ORV�FRQFHSWRV�HQ�FDVD�SDUD�DSOLFDUORV�SRVWHULRUPHQWH�HQ�OD�

VHVLµQ�DQWHULRU��(Q�RFDVLRQHV�HO�DOXPQR�FRQVLGHUD�TXH�XQD�PHUD�

YLVXDOL]DFLµQ�GH�ODV�S¯OGRUDV�GH�FRQRFLPLHQWR�HV�VXˏFLHQWH��SHUR�

VH�QHFHVLWD�LU�XQ�SRFR�P£V�DOO£��KDVWD�OD�FRPSUHQVLµQ�GH�OR�TXH�VH�

HVW£�YLVXDOL]DQGR��/RV�DOXPQRV�GHEHQ�VHU�FDSDFHV�GH�HVWDEOHFHU�

OD�FRQH[LµQ�HQWUH�ORV�FRQFHSWRV�WHµULFRV�\�VX�DSOLFDFLµQ��D�WUDY«V�

GHO�HMHPSOR�FRPSOHWR�GHO�TXH�GLVSRQHQ��SRU�OR�TXH�ODV���KRUDV�

GH�GHGLFDFLµQ�D�FDGD�VHVLµQ�QR�SUHVHQFLDO�GHEHQ�VHU���KRUDV�GH�

FRQFHQWUDFLµQ�\�HVWXGLR��$OJXQDV�GH�ODV�SURSXHVWDV�GH�ORV�DOXP�

QRV�HV�HYLWDU�UHDOL]DU�HVWH�WUDEDMR�\�TXH�HO�SURIHVRU�H[SOLTXH�HQ�

HO�DXOD�ORV�FRQFHSWRV�D�DSOLFDU�HQ�HO�SUR\HFWR�
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