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+R\ HQ GtD OD WHFQRORJtD VH KD YXHOWR XQ IDFWRU GH J
GH ODV FRPSXWDGRUDV KD FDPELDGR OD IRUPD HQ TXH
DFWLYLGDGHVY 3RU HMHPSOR OD HYROXFLYyQ GH ORV GLVSR
HQ TXH QRV FRPXQLFDPRV \ HQWUHWHQHPRYV DVt FRPR HVW
OD HGXFDFLYQ HVWR QR KD VLGR GLVWLQWR

3RU HMHPSOR ORV SURIHVRUHY DFWXDOPHQWH QR VROR X

QR WDPELpQ XWLOL]DQ JUDEDFLRQHYVY YLGHRV SL]DUURQH

FRPR UHGHV VRFLDOHV 7ZLWWHU )DFHERRN <RX7XEH HW

DOXPQRV HLQFOXVR XWLOL]DQ 6N\SH SDUD KDFHU YLGHR O
.HQQHG\

2WUD KHUUDPLHQWD SUIFWLFD SHUR FRPSOLFDGD TXH KD F
\ DWUDtGR XQD DWHQFLYQ HVSHFLDO SRU VX SRWHQFLDO HV
GHILQLGD FRPR XQ VLVWHPD LQIRUPIWLFR JHQHUDGR SRU

VLPXODU GH PDQHUD FRPSOHWD R SDUFLDO XQ DPELHQWH

< VH FODVLILFD VHIJ~-Q HO QLYHO GH LQPHUVLYQ FRQ HO
HVFULWRULR HQ OD TXH HO XVXDULR PHGLDQWH XQD FRPS
YLUWXDO \ QDYHJDU HQ pO D WUDYpV GHO WHFODGR \ HO L
XVXDULR LQPHUVLYQ WRWDO PHGLDQWH HO XVR GH GLIHU
VHQVRUHV JXDQWHV OHQWHV GLDGHPDV H LQFOXVR &$9(\

$GHPiIV OD 59 SRVHH WUHV FDUDFWHUtVWLEDV IXQGDP}
LPDJLQDFLYQ =KDQ 6KL /D LQPHUVLYQ HV OD FDU
WUHV SRUTXH HV GRQGH HO XVXDULR HQFXHQWUD XQD HI[S
HQFRQWUDUVH GHQWUR GH ORV HQWRUQRYV WULGLPHQVLRQ
LPiJHQHVY OD LQWHUDFFLYQ HO FRPSRUWDPLHQWR GH ORYV
GH OD VLWXDFLYQ GHEHUIQ VHU ORV PiV VHPHMDQWH SRVLE

0



/ID LQWHUDFFLYQ SRU VX SDUWH LPSOLFD OD SRVLELOLGDG
SRU HQGH TXH ORV FDPELRV SURGXFLGRV HQ HO PXQGR YL
SURJUDPDFLYQ SUHYLD

JLQDOPHQWH OD LPDJLQDFLYQ TXH LPSOLFD QR VROR XQD
VLQR XQD KHUUDPLHQWD GH GLVHXR TXH UHIOHMH HO SH(
YLVXDO SRU HMHPSOR DQWHV GH OD H[KLELFLYQ GH XQ HC
HV OD HVYWUXFWXUD D GHWDOOH GH OD FRQVWUXFFLYQ D W

&DUDFWHUtVWLFDV TXH KDQ SHUPLWLGR TXH OD 59 RIUH]FL
iUHDV GHO FRQRFLPLHQWR FRPR HO HQWUHWHQLPLHQWR (
HO GLVHxR OD WHUDSLD \ OD HGXFDFLyYQ

(Q FXDQWR D HQWRUQRYV YLUWXDOHV GHVDUUROODGRV FR(
GLVWLQJXLU ORV VLIXLHQWHVY WUDEDMRYV 32*$SOLFDFLYyQ GH
3$SOLFDFLYQ GH 59 HQ OD HGXFDFLYQ PpGLFD3 6KL
GH OD WHFQRORJtD GH UHDOLGDG YLUWXDO HQ OD HGXFDF
=KRQJ )D $'LVHXR H LPSOHPHQWDFLYQ GH XQ PXQ
PXOWLXVXDULR SDUD HO DSUHQGL]DMH GHO OHQJXDMH’
LQPHUVLYD SDUD OD HGXFDFLYyQ GH JHRPHWUtD" .DXIPDQ
YLUWXDOHY HQ WHUFHUD GLPHQVLYQ \ HQVHxDQ]D D GLVWD

FRPR PHGLR SDUD OD HGXFDFLYyQ D GLVWDQFLD" 'LFENH\
GHVDUUROOR GH OD FRPSHWHQFLD GLJLWDO GRFHQWH H
DGHFXDFLYQ \ SHUFHSFLYQ GH XWLOLGDG" $QWRQLHWWL
HQWRUQR GH DSUHQGL]DMH YLUWXDO G SDUD OD HQVHxXDQ
6KXGD\IDW OROGRYHDQX OROGRYHDQX \ 35HDOLGD
DSUHQGL]DMH HQ HO FRQWH[WR ()/ GH ,UiQ SHUVRQDO WpF
ORKHEL



‘'LFKRVY WUDEDMRYVY GH 59 KDQ GHPRVWUDGR RIUHFHU YHC(
SQWRQLHWWL FRPR ODV VLIXLHQWHYV

x (OHYDQ HO DFFHVR D OD FDSDFLWDFLyQ

X $\XGDQ D ODV SHUVRQDV D WHQHU XQD YLVLYQ JOREDO G
HVWXGLDQGR

X $\XGDQ D OD FRPSUHQVLYQ GH FRQFHSWRV \ WHPDV

Xx ORWLYDQ DO XVXDULR D VHIJXLU DSUHQGLHQGR

X $QLPDQ D OD SDUWLFLSDFLYQ PiV DFWLYD GHO DOXPQR H

X $\XGDQ D ORV HVWXGLDQWHV D H[SHULPHQWDU GLUHEW!|
REMHWRY \ HYHQWRV \ D GDUVH FXHQWD GH ODV LPSOLFL

x 3HUPLWH TXH HO SULQFLSLDQWH SURFHGD FRQ XQD H[SH

6LQ HPEDUJR D SHVDU GH TXH OD 59 RIUHFH YHQWDMDV SH
QXHYD HQ HO SURFHVR GH HQVHxDQ]D + DSUHQGL]DMH HQ
JDPD GH DFWLYLGDGHYVY H LGHDV SDUD LPSOHPHQWDU WHRU
.DXIPDQQ 6FKPDOVWLHJ SDUD IDFLOLWD OD UHSUHYV
SRVLEOHV H[SHULPHQWDU HQ XQ DXOD R HQ XQ ODERUDWR!
VH KDQ FUHDGR FRQ 59 HQ HO iUHD GH HGXFDFLyQ

(Q HVYWH VHQWLGR VH EXVFy XQ iUHD FXUULFXODU GH RSR
GLGIFWLFD OR FXDO VH OOHYy D FDER D WUDYpV GHO DQiO!

TXH HYDO~D D ORV HVWXGLDQWHYV GHVGH WHUFHU DxR G
SDUD FRQRFHU HO QLYHO HGXFDWLYR TXH KD\ HQ Op[LFR HC
VRQ PDWHPiIWLFDV HVSDXxRO FLHQFLDV H KLVWRULD 6LQ F
VROR VH WRPDURQ HQ FXHQWD ORV UHVXOWDGRY GHO iUHD

'H PDQHUD JHQHUDO VH HQFRQWUyY OR VLIJXLHQWH



x &HUFD GH XQ GH ORV HVWXGLDQWHYV GH QLYHO VHF
SUHVHQWDURQ XQ QLYHO *HOHPHQWDO  HQ HO iUHD GH
UDQJR GHO GRPLQLR UHFRPHQGDGR \D TXH VROR FRQR
IRUWDOHFHU OD PD\RUtD GH ORV FRQRFLPLHQWRV \ GHV

X 'H ORV DOXPQRV TXH KLFLHURQ OD SUXHED HQ HO

GH ORV DOXPQRV VH HQFXHQWUDQ HQ HO UDQJR GH

Xx &RPSDUDQGR ORV UHVXOWDGRY REWHQLGRYV HQ HO |
XQ DXPHQWR GHO DO HQ HO QLYHO *H[FHOHQWH"
HVWXGLDQWHY TXH FRQRFHQ WRGRYV ORV FRQFHSWRV \ \
SUREOHPD GH VX YLGD FRWLGLDQD (Q FDPELR HO QLYH
PiV TXH ORV DOXPQRV HQ QLYHO *H[FHOHQWH"

X (Q OR TXH UHVSHFWD D ORV UHVXOWDGRYV SRU WHPD GH
GH OD PLWDG GH ORV HVWXGLDQWHY VH HQFXHQWUD
VRFLHGDG \ WHFQRORJtD \ PDQLIHVWDFLRQHV GH OD PD

Xx OLHQWUDV TXH HO GH ORV DOXPQRV SUHVHQWDQ SUR
GHO PRYLPLHQWR OH\HV GHO PRYLPLHQWR GHVFULSFL
UDQJR GH 3LQVXILFLHQWH" FRQVLGHUDGRV FRPR DTXH
QRFLYQ GH ORV FRQFHSWRYV

$ SHVDU GH TXH H[LVWH XQ DXPHQWR GH DOXPQRV HQ HO JI
LQVLJQLILFDQWH DO FRQWUDVWDU FRQ HO DXPHQWR GHO J
FRPSDUDFLYQ PiV DIRQGR GH ODV GRV DSOLFDFLRQHV \
GH *EXHQR°- SHUR QR OR VXILFLHQWH SDUD HTXLOLEUDU
SHOHPHQWDO R 3LQVXILFLHQWH"

3RU RWUR ODGR ORV UHVXOWDGRV GH OD SUXHED GH 3,
2UJDQL]DFLYQ SDUD OD &RRSHUDFLYyQ \ HO '"HVDUUROOR (F
GRPLQLR HQ PDWHPIWLFDV OHFWXUD \ FLHQFLDV D HVWXC
LOQOGHSHQGLHQWHPHQWH GHO JUDGR TXH HVWpQ FXUVDQGR



$UURMR ORV VLIXLHQWHY UHVXOWDGRYV

X Op[LFR VH SRVLFLRQY SRU GHEDMR GHO SURPHGLR PXQC(
TXH WRPDQ OD SUXHED GHMIQGROR HQWUH ORV SD
UHQGLPLHQWR DFDGpPLFR

X (Q SURPHGLR ORV DOXPQRV REWXYLHURQ SXQWRV H
Op[LFR SRU GHEDMR GHO SURPHGLR GH OD 2&'( \
&RORPELD &RVWD 5LFD *HRUJLD ORQWHQHJIUR 4DWDL
XQD GLIHUHQFLD GH PiV GH SXQWRV SRU GHEDMR G
(VSDxD \ XQD GLIHUHQFLD HQWUH \ SXQWRV SRU G
\ 8UXJXD\ SHUR VH VLW~DQ SRU HQFLPD GH ORV HV
'RPLQLFDQD \ 3HU~

x 8Q SRFR PiV GHO GH ORV DOXPQRV QR DOFDQ]JDURQ +
HQ HO iUHD GH FLHQFLDV (VWR TXLHUH GHFLU TXH ORYV
EiVLFR GHO FRQRFLPLHQWR GH FLHQFLDV SDUD LGHC
LOWHUSUHWDU ORV GDWRV HLGHQWLILFDU ODV SUHJXC

X OHQRV GHO GH ORV DOXPQRV VH HQFXHQWUDQ HQ HC
FLHQFLDV VLQ WHQHU QLQJ~Q DYDQFH GHVGH HO
SXHGHQ DSOLFDU ORV FRQRFLPLHQWRV \ KDELOLGDG
FUHDWLYLGDG HQ XQD JUDQ YDULHGDG GH VLWXDFLRQ|
IDPLOLDUHYV

$XQDGR D OR DQWHULRU HV LPSRUWDQWH UHFRUGDU TXH ¢
LPSRUWDQWHY SDUD HO GHVDUUROOR GH ORVY HVWXGLDQWF
ORV IHQYPHQRV ItVLFRV VX LQWHUDFFLYQ FRQ HO PHGLR L
HOORV OHV D\XGDQ D UHVROYHU SUREOHPDV TXH VH OHV S

ORWLYRV SRU ORV FXDOHV OD SUHVHQWH LQYHVWLJDFLY
GHVDUUROODU XQD DSOLFDFLYQ GH 59 HQIRFDGD DO HVWXG
LPSDUWH GXUDQWH HO SURFHVR GH HQVHxDQ]D £+ DSUHQGL
VHFEXQGDULD HQ Op[LFR



(O SUHVHQWH GRFXPHQWR VH HQFXHQWUD HVWUXFWXUDGR
WRFDQ ODV EDVHV WHYyULFDV GH OD 59 'HQWUR GHO &DStW
XWLOL]DGD GXUDQWH HO GHVDUUROOR GH OD DSOLFDFLYy!
DFWLYLGDGHV HVWUXFWXUDGDV TXH SRVLELOLWDQ D ORYV
SURGXFWR ILQDO HQ OD IDVH GH GHVDUUROOR D WUDYpV
LQWHIJUDQWHY GHO SUR\HFWR 3RVWHULRUPHQWH HQ HO &I
D wubDYpV GH ODV IDVHV GH OD PHWRGRORJtD GHVGH HO DC
HO FDStWXOR VH PHQFLRQDQ ODV FRQFOXVLRQHV REWHQ



&$3E78/2

0$5&82 7(15,&?2

SHDOLGDG 9LUWXDO

/D 59 HV GHILQLGD FRPR XQ VLVWHPD GH VLPXODFLYQ LQIF
FDSDFLGDG GH UHFUHDU VLWXDFLRQHV GHO PXQGR UHDO R

FRQ OD LQWHQFLYQ GH EULQGDU H[SHULHQFLDV UHDOH
GH GLYHUVRV GLVSRVLWLYRV LQPHUVLYRYV



&ODVLILFDFLYQ GH OD 59

(ILVWHQ YDULDV FODVLILFDFLRQHV GH OD 59 VLQ HPEDUJR
6K L =KHQ =KDQ 6DOD &RQQROO\ (
3DOPHU HQ VXV DUWtFXORYV GH LQYHVWLJDFLYQ (Q GR
QLYHO GH LQPHUVLYQ HQ

59 ,QPHUVLYD

/ID 59 ,QPHUVLYD ILJXUD VH DSR\D GH GLVSRVLWLYRV P
&$9(V IXDQWHV VHQVRUHV GH PRYLPLHQWR \ OHQWHV FR
VXPHUMD FRPSOHWDPHQWH GHQWUR GH ORV HVFHQDULRYV
SHUVRQDMHYV D WUDYpV GH VX RULHQWDFLYQ ItVLFD PRYLP

JLIXUD 59 LQPHUVLYD
KWWS FOLSVHW PLQXWRV HV ZS FRQWHQW XSORDGYV RPQL MS

59 QR LQPHUVLYD R GH HVFULWRULR

/D 59 GH HVFULWRULR XWLOL]D HO RUGHQDGRU SHUVRQDO \
FRPR XQ HVFHQDULR YLUWXDO 3YHQWDQD" H LQWHUDEWXD
ILIXUD /D YHQWDMD GH HVWRYV VLVWHPDV HV VX IDFLOL
QLQJXQD DGDSWDFLYQ GHO HVSDFLR SDUD TXH SXHGD IXQF



J)LIXUD 59 QR LQPHUVLYD
KWWS UHKDELOLWDFLRQ\PHGLFLQDILVLFD ILOHV ZRUGSUHVV FRP WKHSL)
SJ

&DUDFWHUtVWLFDV GH OD 59
/IDV FDUDFWHUtVWLFDV TXH GHEH FXPSOLU FXDOTXLHU DSOL

GH OD 59 VHJ~-Q %XHUGD VRQ LQPHUVLYQ LQWHUDFFL
HO SWULIQJXOR GH OD 59" ILJXUD

Triangulo de la realidad virtual

|3 \\

Imaginacion

Interaccién

JLIXUD  7ULDQJXOR GH OD 59
,QPHUVLYQ
(v OD FDUDFWHUtVWLFD PiV UHOHYDQWH GH OD 59 GHELGHI

HQFRQWUDUVH GHQWUR GH OD VLWXDFLYyQ \ DPELHQWH TXt
H[SHULHQFLD REWHQLGD HV UHDO 6KL



,QWHUDFFLYQ

/ID 59 GHEH GDU XQD UHVSXHVWD HQ WLHPSR UHDO DQWH C
TXLHUH GHFLU TXH HO VLVWHPD GHEH UHDFFLRQDU DQWH HH
FRPR XQ PXQGR HVWIWLFR TXH VROR EULQGH LPiJHQHV \ FI
TXH VXV DFFLRQHYVY VHDQ SDUWH GHO GHVDUUROOR GHO PL\

,PDJLQDFLYQ

/ID 59 QR HV VROR XQD GHPRVWUDFLYQ GH UHFXUVRV ' WDP
GH PDQHUD YLVXDO =KHQ HVWR TXLHUH GHFLU TXH H
SRU HO GLVHXR GH ORV HOHPHQWRY WDPELpPQ LQWHUYLHOQI
IXHURQ HVWUXFWXUDGRYV SRU ODV GLVWLQWDYV SHUVSHFWL

'LVSRVLWLYRV GH 59

&$9(
8QD &$9( ILIJXUD HV XQ HQWRUQR JHQHUDGR SRU FRPSXW
XQ XVXDULR SDUD VXPHUJLUOR FRPSOHWDPHQWH \ HOLPL
UDVWUHDQGR \ UHVSRQGLHQGR D OD RULHQWDFLYQ ItVLFD



J)LIXUD 8VR GHO & $ 9 (
KWWS FLHS LQJ XDVOS P[ PLWD ZS FRQWHQW XSORDGV FDYH MS.

*XDQWHV GH 509
6RQ GLVSRVLWLYRV TXH FDSWXUDQ ORV PRYLPLHQWRV \ ¢
XWLOL]DGRV SRU ORV XVXDULRV SDUD WHQHU LQWHUDEFL
HQWRUQR YLUWXDO ILJXUD

JLIXUD *XDQWHYV GH 59
KWWS Z7Z7ZZ WUHQG\WY HV ZS FRQWHQW XSORDGV JORYHV MSJ

/IHQWHYV GH 5HDOLGDG 9LUWXDO
(V XQ GLVSRVLWLYR TXH SURSRUFLRQD DO XVXDULR OD LO
HVWH LPSDFWR VH ORJUD DO FRPELQDU ORV HIHFWRV YLVX
PRYLPLHQWR GH VX FDEH]D 1LJXUD



)LIXUD +WF OHQWHVY GH 59
KWWSV FGQ FQHW FRP LPJ P6J5 *HQ \R MY;25UV[ Q[;BR
HE H | H D D EF KWF YLYHZKLWH MSJ

&DPLQDGRUD GH 5HDOLGDG 9LUWXDO

(V XQ GLVSRVLWLYR TXH EULQGD GHVSOD]DPLHQWR UHDO G
GH OD GHWHFFLYyQ GHO PRYLPLHQWR GH SLHV \ SLHUQDV ¢
GHO XVXDULR UHDOL]DGR FRQ OD FDPLQDGRUD HV UHSOLFD

)LIXUD &DPLQDGRUD GH UHDOLGDG YLUWXDO
KWWS 7Z7ZZ WHFQRORJLDELW FRP ZS FRQWHQW XSORDGYV 9LUWXL[ 2PQL 9Ll



8VR GH OD 59 HQ DPELHQWHY HGXFDWLYRYV

/D 59 HQ ORV DPELHQWHYVY HGXFDWLYRV VHJ~Q 3pUH]
GLGiFWLFDV HQ ORV FDVRV HQ GRQGH

x /D HQVHXDQ]D R HO HQWUHQDPLHQWR HQ HO PXQGR UH!
LOQFRQYHQLHQWH

x 3XHGHQ VXFHGHU HUURUHV VLJQLILFDWLYRV SRU SDUWH
(VWRV HUURUHV SXHGHQ VHU GHYDVWDGRUHV R GHVPRU
SDUD HO DPELHQWH \ R FRVWRVRYV

x /D LQWHUDFFLYQ FRQ HO PRGHOR HV LJXDO R PiV PRWI
VLWXDFLYQ UHDO

x /D UHDOL]DFLYQ GH XQD FODVH DWUDFWLYD UHTXLHUH Y

X 6H GHVHD ORJUDU H[SHULHQFLDV FRPSDUWLGDV HQ XQ .

x 6H GHVHD FUHDU XQ HQWRUQR VLPXODGR SDUD ORJUDU

x (V QHFHVDULR KDFHU SHUFHSWLEOH OR LPSHUFHSWLEO¢

x 6H TXLHUH GHVDUUROODU HQWRUQRVY SDUWLFLSDWLYR
JHQHUDGRVY SRU RUGHQDGRU

x /IDV WDUHDV D HQVHXxDU UHTXLHUHQ GHVWUH]DV PDQXDC

x (V HYHQFLDO KDFHU HO DSUHQGL]DMH PiV LQWHUHVDQW!
PX\ LPSRUWDQWH VREUH WRGR HQ HVWXGLDQWHY TXH V

x (V QHFHVDULR SURSRUFLRQDU D XQD SHUVRQD GLVFDS
H[SHULPHQWRYV \ DFWLYLGDGHYV TXH GH RWUD PDQHUD Q

/D 59 HQ ORV DPELHQWHY HGXFDWLYRV QR VH GHEH DSOLFC
HQ GRQGH

X ([LVWH RWUR PHFDQLVPR PiV HIHFWLYR HQ HO SURFHVF
VLWXDFLYQ UHDO
x (VQHFHVDULD OD LQWHUDFFLYQ FRQ VHUHYVY KXPDQRV U

Ti



X (O HQWRUQR YLUWXDO SXHGH VHU ItVLFDPHQWH \ R HPF
x (O HQOWRUQR YLUWXDO SXHGH FRQGXFLU D XQ VtQGUR
XVXDULR SXHGH FRQIXQGLU HO HQWRUQR FRQ OD UHDO

/D 59\ ODV WHRUtDY GHO DSUHQGL]DMH

8QD GH ODV WHRUtDV PiV EHQHILFLDGDV SRU OD 59 KD VLG
H[SUHVD TXH HO DOXPQR GHEH FRQVWUXLU R FUHDU VX SU
HILFDFLD FXDQGR VH OH SUHVHQWD XQD PRWLYDFLYQ SRU (

SDSHUW HQ PHQFLRQD TXH HO FRQVWUXFWLYLVPR HV
HVWXGLDQWH FRPR HO FRQVWUXFWRU GH VX SURSLR FRQRF
HVD FRQVWUXFFLYyQ \ HV OD FXOWXUD OD TXH SURYHH DO
KDEUi GLIHUHQFLDY HQWUH DTXHOORYV DOXPQRV TXH WHQJI
LOWHUHVDQWHY GH DTXHOORV TXH VHDQ SULYDGRV GH HOC

3RU RWUR ODGR VH HQFXHQWUD WDPELpQ OD WHRUtD GHO
PD\RU UHWHQFLYQ FXDQGR HO HVWXGLDQWH H[SHULPHQW
VRODPHQWH OR YH R OR HVFXFKD

/ID EDVH GH HVWD WHRUtD HV HO FRQFHSWR GHO FRQRFLPLI
XQ LQGLYLGXR DGTXLHUH OD PD\RUtD GH ORV FRQRFLPL
HISHULHQFLDVY QDWXUDOHY GLUHFWDV QR UHIOH[LYDV \ \
HGXFDFLRQDOHYV WUDGLFLRQDOHYVY HQ ODV FXDOHV VH SR
FRQRFLPLHQWR VH WUDQVPLWH D WUDYpV GHO PDHVWUR UF
GHO PpWRGR H[SRVLWLYR GRQGH HO DOXPQR VROR VH FR
OOHIJDQGR D OLPLWDU VX DSUHQGL]DMH D XQ HMHUFLFLR G

(Q HVWH VHQWLGR OD 59 SUHVHQWD XQD YHQWDMD DO PDH
D VHIXLU DSUHQGLHQGR \ DGTXLULU H[SHULHQFLDV TXH MX
*XLOOHQ 3RU HMHPSOR HO XVXDULR DO HVWDU LQPI



FXDO SXHGH GHVHQYROYHUVH FRQ DFWLYLGDGHYV GLGIFWLF
\ H{ISHULHQFLDYV

+HUUDPLHQWDYVY GH GHVDUUROOR

/IDV KHUUDPLHQWDYV GH GHVDUUROOR VRQ WRGRYV DTXHOOR)\
FXDOTXLHU DSOLFDFLYQ \ VXV HOHPHQWRV HQ HVWH FDVR
KHUUDPLHQWDY GH PRGHODGR GRQGH VH FUHDQ WRGRYV OF
WULGLPHQVLRQDOHVY SDVDQGR SRU ODV KHUUDPLHQWDYV G|
PRWRU JUIiIILFR GH UHSUHVHQWDFLYQ GRQGH VH LQWHJUDQ
SDUD GDU FRPR UHVXOWDGR XQD DSOLFDFLYQ GH 59 IXQFLF

+HUUDPLHQWDV GH WH[WXUL]DGR

6RQ HGLWRUHYV GH JUIILFRV H LPIiJHQHY SHUPLWH WUDWDU
SbuUb SRGHU PRGLILFDU ORV HOHPHQWRYVY GH OD LPDJHQ ¢
UHVXOWDQWH VH SXHGH JUDEDU HQ GLYHUVRV IRUPDWRYV (
FRQ HO PRWRU JUIILFR

$GREH 3KRWRVKRS
6RIWZDUH GHGLFDGR D OD HGLFLYQ GH JUIILFRV ' FRQ FDC
&EXHQWD FRQ JUDQ FDQWLGDG GH KHUUDPLHQWDYV SDUD HC
PHUFDGR HQ DSOLFDFLRQHV GH HGLFLYyQ GH LPiJHQHV 1ILJX

-

ld



)LIXUD )RWRVKRS

+HUUDPLHQWDYV GH PRGHODGR

(V VRIWZDUH DOWDPHQWH HVSHFLDOL]DGR TXH JHQHUDQ
DUTXLWHFWXUDV RWRUJDQGR XQD SHUFHSFLYyQ GH DOWD

$OIJXQRV HMHPSORV GH HVWDV KHUUDPLHQWDV VRQ 0D\D

HWF

$XWRGHVN 0D\D

$XWRGHVN O0D\D XRIX&bwzZzDHM GHGLFDGR DO GHVDUUROOR
YLVXDOHV \ DQLPDFLYQ 7LHQH XQD SODWDIRUPD DPSOLD F
((WUXGH 8Y SURMHFWRU GH HGLFLYyQ SDUD SUR\HFWRV GH
\ FRPSRVLFLRQHV ' (V FDSD] GH WUDEDMDU HQ FXDOTXLHU
6XEGLYLFLRQHY OR FXDO OD FRQYLHUWH HQ XQR GH ORV S

SHTXLVLWRYV GH LQVWDODFLYQ

x OLFURVRIWS :LQGRZVS 3URIHVVLRQDO :LQGRZVS 33U
63 RSHUDWLQJ V\VWHP R HQ $SSOHS ODF 26S ;
VLVWHPD RSHUDWLYR
x *% HQ PHPRULD 5%$0



X *% HQ GLVFR GXUR OLEUHYV
X *% HQ *38 7DUMHWD GH YLGHR UHFRPHQGDGR

oAEET 2o

=

“5“-_.11

)LIXUD ,QWHUIDFH $XWRGHVN 0D\D

&DEH VHxDODU TXH VH HOLJLY HVWD KHUUDPLHQWD SRU OD
VH HVSHFtILFD TXH VH SXHGH XVDU HO VRIWZDUH GH PDQHL
GHVDUUROOH QR WHQJD ILQHV OXFUDWLYRYV

+HUUDPLHQWDYV GH DQLPDFLYQ

6RQ SURJUDPDV HVSHFtILFRV GH PRGHODGR TXH FRQ HO X
30XJLQV TXH SHUPLWHQ PRGLILFDU ORV PRGHORV \D FUL
PRYLPLHQWR HQ XQD OtQHD GH WLHPSR HVSHFLILFD

‘D]

6RIWZDUH GH DQLPDFLYQ \ UHQGHUL]DGR TXH XWLOL]D OD
FDSDFLGDG GH HVWDQGDUL]DU OD DQDWRPtD GH ORV SHUVI
PLVPD PDQHUD HQ OD PD\RUtD GH ORV FDVRV H[FHSWXDQG
XQD SRGHURVD KHUUDPLHQWD GH DQLPDFLYQ SDUD YLGHRM

70



SHTXLVLWRYV GH LQVWDODFLYQ

'LQGRZV R ODF 26 ; R VXSHULRU
,QWHO &RUH L R HTXLYDOHQWH

*% HQ PHPRULD 5$0

X *% GH HVSDFLR OLEUH HQ GLVFR GXUR 1R LQFOX\H DVV
X *% HQ *38

x

x

x

)LIXUD ,QWHUIDFH 'D]

,FORQH

(V XQ VRIWZDUH GH UHSUHVHQWDFLYQ UHQGHUL]DFLRQ D
FUHDU DQLPDFLRQHV D PRGR GH SHOtFXOD %ULQGD OD FIL
FDOLGDG GHELGR D TXH VH SXHGHQ FRQWURODU FDGD XQR
IDFLDOHV \ R HVTXHOpWLFDV SDUD HO FXHUSR +R\ HQ
KHUUDPLHQWD SDUD ORV GHVDUUROODGRUHV [ILJXUD

SHTXLVLWRYV GH LQVWDODFLYQ

x :LQGRZV \ ELWV
x 3URFHVDGRU 'XDO &RUH &38 R PD\RU
X *% HQ 5$0

-

=13



X *% GH HVSDFLR OLEUH HQ 'LVFR 'XUR
x 3DQWDOOD FRQ UHVROXFLYQ [
X *38 0% 19,',$ *H)RUFH G6HULHV R PD\RU $7, +' 6 H

YLIXUD ,QWHUIDFH ,FORQH

,FORQH ';FKDQJH

(V XQ VRIWZDUH UREXVWR TXH IDFLOLWD OD LGHQWLILFDFL
SHUVRQDMHYV ' HILVWHQWHY SDUD VX IXWXUR XVR HQ HO VF
ODV GLYHUVDV HVWUXFWXUDV GH HVTXHOHWR \ IDFLDOHV ¢
WHUPLQDGR HO SURFHVR GH DQLPDFLYQ D\XGD HQ OD H[SR!
HQ XQ VROR DUFKLYR HO IRUPDWR QHFHVDULR SDUD TXH
LOQOWHUSUHWH [LIJXUD

SHTXLVLWRYV GH LQVWDODFLYQ

X :LQGRZV ELWYV
x 3URFHVDGRU 'XDO &RUH &38 R PD\RU
X *% HQ 5%0

x

*9p GH HVSDFLR OLEUH HQ 'LVFR 'XUR
3DQWDOOD FRQ UHVROXFLYQ [
*38 0% 19,,$ *H)RUFH 6HULHV R PD\RU $7, +' 6 H

x

x



)LIXUD ,QWHUIDFH ,FORQH ';DQJH

$GREH $XGLWLRQ

(V XQD DSOLFDFLYQ GHGLFDGD D OD FUHDFLYQ JUDEDFLYQ
XQD JUDQ FDQWLGDG GH KHUUDPLHQWD GH UHILQDFLYQ Gt
GLYHUVRV HIHFWRV SDUD LQVWUXPHQWRY PXVLFDOHV YR,
SXHGHQ VHU H[SRUWDGRV HQ GLYHUVRV IRUPDWRY GHSHQG
TXH VH HVWp XWLOL]J]DQGR ILJXUD

SHTXLVLWRYV

x

'LQGRZV R ODF 26 ; R VXSHULRU
,QWHO &RUH L R HTXLYDOHQWH

*% HQ PHPRULD 5%$0

X *% GH HVSDFLR OLEUH HQ GLVFR GXUR

x

x

x 7DUMHWD GH VRQLGR FRPSDWLEOH FRQ HO SURWRFROR $
"0 00(
&RQH[LYQ D LQWHUQHW

x



)LIXUD ,QWHUIDFH $GRQH $XGLWLRQ

ORWRUHV JUIILFRYV

IRV PRWRUHV JUIILFRV VRQ VRIWZDUH TXH UHSUHVHQWDQ
UXWLQDV GH SURJUDPDFLYQ GH XQ YLGHRMXHJR R HQWRU
XWLOL]DQGR XQ PRWRU GH UHQGHUL]DGR JUIILFRV \ DQLP
FROLVLRQHV \ DPELHQWH LQWHOLJHQFLD DUWLILFLDO XQ |
FRQH[LYQ FRQXXQ VHUYLGRU

-

(@)



$ FRQWLQXDFLYQ

UHSUHVHQWDFLYQ

7DEOD

WpFQLFL
HPSUHVDU

LDOHV

&DUDFWHUtVWLFDV
AR

8QLW\

&U\ (QJL

QH 8

6RSRUW

&RPXQLGDG J
HWXWRULDOHV V

IRURV

UDXGWHRULDOHYV

&RPXQLGDG P

RW@BWHFWpFQUV
,QFOXLGRV HQ
OLFHQFLD

5HFXUVRV \ S

OXJB@A¥XUVRV \ S

OXJEPWXUVRV \ S

7LHQGD 8QLW\ PDUNHWSOSUAWHN PDUNHWSQDHRBO 0DUN
&XUYD GH
DsuHQGl]pmn 1RUPDO &RPSOHIMD

VH PXHVWUD XQD WDEOD FRPSDUDWLY

7DEOD GH FRPSDUDFLYyQ GH PRWRUHV JUIiIILFRV GH UHSUHVHQWDFLYQ
ORWRUHY JUIilLFRV GH UHSUHVHQWDFLYQ

DUHDO

'HVFULSFLO WRU GH YLGHRORWRIR BXOWHSYHWRYWRELYER| FRPSDWLEOH
JODWDIRUPD H\WUXQWW@@WW(?M&G{W’S%@&J@ QD'LUHFW[
DQLPDFLRQHV || SIROWBQDDWB® | RN GRG DGR [XQR GH ORV
RSHUDGRUHYV /IRSDOWORRKDPPBN PHMRUHV PRWRUHYV GH
[iIFLO GH DSUHQ|G(HU ODX WEW KDL GP |G H ¥ xR rR&/H XWLOL]DGR HQ
SRVLFLRQIQGRVHORRFHRWRWRHV PIW BRWIHNR WH¥ \FHIRuUPDY \ SDUD
HQ OD DFWXDOL|GPWGRIHVLRQDO

/LEUH PHV /LEUH

ILFHQFLID 30XV P HV PHV 3DJR GHO GH WRGDV ODV

3UR PHNV UHJDOtDV

3O0DWDIRUPD :LQGR|ZV \ 26; ULQGRZV \ 26; :LQGRZV \ 2¢

/IHQIJXDMH G

SU(I%JUDP[)FLEQ -DYDVFULSW \ %RR & & \ %RR

GV
6RSRUWH EH mBgHSRWW}WHVo%P%D\D %40 BY @MDY \0D\D \ | %OHQGHU
PRGHODGBRGR =% UXVK &LQHPBU\%OHQG
\' &KHHWDK |
:LQGRZV 26; /LQXLQGRZV 26; |HELQGRZV 26; |HE

SODWDIRUPBE $QGURLG |2QGUORLG ,26 30mG/lV\R:L\AZLR236 8OD\ VWDWLRQ

VWDWLRQ ;ER[|\ IL(CBRHOQGRQWH QGR ER]J

UDQGH

lﬁ? ﬁHbRSRUWH WpFQ
OD FRP H

OXJLQV
HWSODFH

IRUPDO

'HVSXpV GH DQDOL]DU ODV FDUDFWHULFHY GH FDGD XQR Gl
WRPDQGR HQ FXHQWD ODV FDUDFWHUtVWLFDYV DSOLFDFLYQ
FRQFOXVLYQ GH XWLOL]DU 8QLW\ ' GHELGR D TXH

-

(@}



X BUHVHQWD WDQWD FRPSDWLELOLGDG FRQ :LQGRZV \ 26
FRQ ORV TXH WUDEDMDQ ODV FRPSXWDGRUDV TXH VHU
GH HVWH SUR\HFWR

x (V FRPSDWLEOH FRQ ODV VLIXLHQWHY KHUUDPLHQWDV
" ,&0RQH \ ";FKDQJH HQ ODV FXDOHV VH FUHDUIQ F
FRPSRQHQWHYV ' REMHWRYVY HVWUXFWXUDV \ SHUVRQDN

x ODQHMD XQD YHUVDWLOLGDG GH OHQJXDMHV GH SURJU
H LQWHJUDU YDULRYVY VFULSWYV GH GLIHUHQWHY OHQJXI
/IHDS ORWLRQ HO FXDO XWLOL]D & GH PDQHUD QDWLYD
VFULSWV HQ OHQJXDMH -DYD SDUD OD SURJUDPDFLYQ (
DOWHUDFLYQ GH SURSLHGDGHV FiPDUDV JUDYHGDG G
HWF UHFLFODMH GH REMHWRV \ FRQWURO GH IUDPHUI

X < DGHPiV EULQGD VRSRUWH HQ OtQHD FXHQWD FRQ F
WLHQGD GH REMHWRYV DVVHWY VWRUH FRQ DFFHVR D F
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$ FROQWLQXDFLYQ VH GHVFULEHQ ODV IDVHV \ DFWLYLGDGF}
GHVDUUROOR HYROXWLYR SDUD HVFHQDULRYV WULGLPHQVLF
VHUi XwLOL]DGD SDUD HO GHVDUUROOR GHO SUHVHQWH SU

Disefio

Modelo Modelo de
conceptual navegacién

Entrega Final

Evaluacién Desarrollo

Valoracién por Produccién Animacién Produccién de
el cﬁegte/ de recursos e TeCursos
usuario artisticos Integracion tecnologicos

N————

JLIXUD OHWRGRORJtD GH GHVDUUROOR HYROXWLYR SDUD HVFHQDULRV W




)DVH GH $QiOLVLYV
/D ILQDOLGDG GH HVWD IDVH HV WHQHU XQD SHUVSHFWLYD
OD DSOLFDFLYQ GH 59 3DUD OR FXDO HV QHFHVDULR GHI

FOLHQWH D WUDYpV GH WUHYVY DFWLYLGDGHV LGHQWLILFDFI
\ HVSHFLILFDFLYQ GH UHTXHULPLHQWRYV

,GHQWLILFDFLYQ GH UHTXHULPLHQWRYV

6H DQDOL]D HO FDVR SODQWHDGR SRU HO FOLHQWH SDUD
FXELHUWDYV

SURSXHVWD GH GHVDUUROOR

(Q HVWD DFWLYLGDG VH IRUMDQ GLIHUHQWHY SODQHV |
QHFHVLGDGHY GHO FOLHQWH \ FXPSODQ FRQ ODV UHVWULFF

(VSHFLILFDFLYQ GH UHTXHULPLHQWRYV
&RQ EDVH HQ OD LQIRUPDFLYQ REWHQLGD HQ ODV DFWLYLG
TXH HVSHFLILFD GH IRUPD FODUD FXiOHV VHUIiQ ORV DOFDQ]
GHO SURGXFWR D GHVDUUROODU HV GHFLU ORV UHTXHUL

SURGXFWR

7TDEOD 7DEOD GH HVSHFLILFDFLRQHYV

"HVFULSFLYQ JHQHUDO GHO
SURGXFWR

2EMHWLYR

SHTXHULPLHQWRYV

1R "HVFULSFLYQ )XQFLR[ 1R IXQFLRQDO




)DVHV GH 'LVHxXR

(Q HVvWD IDVH VH FUHDQ ORV PRGHORV FRQFHSWXDOHYV \ V
LPSOtFLWDV GH FDGD XQR GH ORV FRPSRQHQWHYVY HVSDFLI
HVFHQDULRY VHFXHQFLDV GH DXGLR \ YLGHR TXH FRQIRUP

ORGHODGR FRQFHSWXDO

SDUWLHQGR GH OD LQIRUPDFLYQ JHQHUDGD HQ OD IDVH DQV
GH GLVHXxDGRUHV FUHD HO FRQFHSWR PRGHORV R ERFHWR
HVFHQDULRYV WULGLPHQVLRQDOHYV

ORGHODGR GH 1DYHJDFLYQ

$TXt VH GHILQH OD IRUPD HQ FRPR HO XVXDULR SRGUiIi UHF
TXH FRPSRQHQ OD YLVLWD YLUWXDO DVt FRPR OD WpFQLFD
YLVWD GHO XVXDULR SULPHUD SHUVRQD VHJXQGD SHUVRQ

'HVFULSFLYQ GH FRPSRQHQWHV

6X SURSYVLWR HV KDFHU XQD GHVFULSFLYQ GHWDOODGD GH
GH 59 SDUD LGHQWLILFDU VXV FDUDFWHUtVWLFDV ItVLFDV
FRPSRUWDPLHQWR GHQWUR GH ORV HVFHQDULRYV 3DUD H
GHVFULSFLYQ GH FRPSRQHQWHYV ODV FXDOHV VHUYLUIQ SD
SXHGDQ UHYLVDU GH PDQHUD LQPHGLDWD ORV SULQFLSDOH
7TDEOD



7DEOD 'HVFULSFLYyQ GH FRPSRQHQWHYV

7LSR | GH '"HVFULSFLYyQ GH REMHWRYV GH DPE[LHQWDFLYQ
SODQWLOOD

,GHQWLIL
2EMH &DUDFWHUtVWLFDV &DQWL| (VFHQDULR

&RO JRUPIL 7H[WX OHGLGDV

1RWD 2 REMHWR FRQYLHQH GLVWLQJXLU TXH VROR VH GHVFULEH OD WDEOD GH REMHWEF
VXV SURSLRV DWULEXWRYV

ORGHODGR GH (YHQWRYV

(Q HVWD DFWLYLGDG VH GHWDOODQ ORV VXFHVRV TXH VHUI
59 \ ObDV DFFLRQHVY FRUUHVSRQGLHQWHY TXH ORV XVXDUL
UHDOL]DU (V SUXGHQWH DGYHUWLU TXH VL VH GHVHD XQ D¢
VHUi PiV FRPSOHMR

)DVH GH '"HVDUUROOR

(O REMHWLYR GH HVWD IDVH HV FRQVWUXLU HO SURGXFWR
LOQFUHPHQWDO SDUD ORJUDU XQD YHUVLYQ HMHFXWDEOH G
FDGD LWHUDFLYQ FDEH UHVDOWDU TXH VL ORV HOHPHQWR
HVWDEOHFLGRY VH SRGUI UHWRUQDU D ODV DFWLYLGDGHYV
HUURUHYV

/D IDVH GH GHVDUUROOR GHEHUi VHIJXLU XQD VHFXHQFLD Gt
\ VH SXQWXDOL]DQ D FRQWLQXDFLYQ



Produccién de A Animacién e
recursos artisticos Integracion

Iteraciones
de la fase de
desarrollo

Produccién de
Pruebas Tecursos
v tecnolégicos

)LIXUD )DVH GH GHVDUUROOR

SURGXFFLYQ GH UHFXUVRV DUWtVWLFRYV

&RQ HO XVR GH KHUUDPLHQWDY GH VRIWZDUH SDUD PRGHO
DUTXLWHFWYyQLFRV REMHWRY SHUVRQDMHV \ WHUUHQRYV
DSOLFDFLyYyQ 59 DVt FRPR ORV PDWHULDOHV \ WH[WXUDV T
WULGLPHQVLRQDOHYV D ILQ GH DXPHQWDU VX UHDOLVPR 'H
GH DXGLR \ YLGHR QHFHVDULDYV SDUD FRPSOHPHQWDU OD U

$QLPDFLYQ H ,QWHJUDFLYQ
(Q OR TXH UHVSHFWD D OD DFWLYLGDG GH DQLPDFLYQ VH
FDPELR GH SRVLFLYQ R WUDQVIRUPDFLYQ GH SDUIPHWURYV
GH QDYHJDFLYQ \ HYHQWRYV 3RVWHULRUPHQWH HQ OD HWCL
WULGLPHQVLRQDOHV VHFXHQFLDV GH DXGLR \ YLGHR VRQ L
YLUWXDOHYV



SURGXFFLYQ GH UHFXUVRV WHFQROYJLFRYV

&RQ OD LQIRUPDFLYQ SURYHQLHQWH GH OD HWDSD GH GLVH
GLVSDUDQ ODV DFFLRQHVY GH UHVSXHVWD HVWDEOHFLGDYV &

SUXHEDYV

8QD YH] ILQDOL]DGD FDGD LWHUDFLYQ VH YHULILFD HO 1IX
FRPSROQHQWHY WULGLPHQVLRQDOHV FRQ OD ILQDOLGDG G
PHMRUDU HO SURGXFWR HQ DTXHOORV DVSHFWRYV FRQFHU
IXHURQ HVWDEOHFLGRY HQ ODV IDVHV GH DQiOLVLV \ GLVHx

)DVH GH (YDOXDFLYQ

9DORUDFLYQ SRU H&XDQIB®&WHH ¥XWRQDALIGRHUD TXH ORV FRPSR(
VH KDQ LQWHJUDGR GH PDQHUD DGHFXDGD HQ FDGD HVFHC
FRKHUHQWH OD UHSUHVHQWDFLYQ YLUWXDO GHO HVSDFLR
FRPR YHUVLYQ $0ID OD FXDO GHEH VHU SXHVWD D FRQVLGHF
FXPSOD FRQ ORV UHTXHULPLHQWRY SODQWHDGRY DO LQLFL

)LOQDOPHQWH OD UHWURDOLPHQWDFLYQ GHO FOLHQWH GD
SURGXFWR TXH VH SRQH D FRQVLGHUDFLYQ GHO XVXDULR
QDYHJIJDFLYQ HQ HQWRUQRYV YLUWXDOHYVY SDUD YDORUDU D
GHVDUUROOR FRQ OD ILQDOLGDG GH TXH HO SURGXFWR SX

)DVH GH &LHUUH \ (QWUHJD )LQDO

(Q HvwD IDVH VH HQWUHJD OD YHUVLYQ ILQDO GHO VLWV
LPSOHPHQWDUVH HQ XQ DPELHQWH FRQ XVXDULRV \ FRQ



VXVFHSWLEOH GH UHFLELU XQ SODQ GH PDQWHQLPLHQW
FRPSRQHQWHY VHJ~Q ORV DFXHUGRV WUD]DGRV FRQ HO FO
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)DVH GH $QiOLVLYV
(Q HvWD IDVH VH EXVFD WHQHU XQD SHUVSHFWLYD FODUD
GHVDUUROODU 3DUD OR FXDO IXH QHFHVDULR GHILQLU OF
\ OD HVSHFLILFDFLYQ GH UHTXHULPLHQWRYV

,GHQWLILFDFLYQ GH UHTXHULPLHQWRYV
'H DFXHUGR DO iUHD GH RSRUWXQLGDG HQFRQWUDGD HQ C
GHVFULWD HQ OD LQWURGXFFLYQ VH GHFLGLYy DQDOL]DU H
LPSDUWH OD 6(3 HQ VHIXQGR DxR GH VHFXQGDULD WDEOD
SXGLHUD VHU UHSUHVHQWDGR FRQ OD WHFQRORJtD GH 59

'HVSXpV GH KDFHU OD UHYLVLYQ VH OOHJy D OD FRQFOXV
PRYLPLHQWR \ HO WUDEDMR GH *DOLOHR *DOLOHL \D TXH V
GHQWUR GHO vDOyQ GH FODVHVY SRU HMHPSOR UHVXOWD
GLYHUVDV FDUDFWHUtVWLFDV ItVLFDV GHVGH XQ VHIXQGR ¢



7TDEOD

+DELOLGDG

$SOLTXHQ H
KDELOLGDGHYV

YDORUHV GXUDQ
GH SUR\HFWRV #
GLVHXR \ OD UHD
H[SHULPHQWRYV

UHODFLRQDU O
HVWXGLDGRV FR

\ VX HQWRUQR

5HIOH[LRQHQ D
LPSOLFDFLRQHV
DOJXQRYV G
WHFQROYJLFRV U

LQWHJUHQ
DFWLWXGHYV
WH HO GHVDU
1QIDWL]DQGR
OL]DFLYQ GH @
rxXH QHYHIUBPRL
RV PBROERBWIR
D ORV IHQYPHQ

FHUFD GH OD
VRFLDOHV G

HVDUUROORYV
HODFLRQDGRYV

OD PHGLFLYQ GH

UROOR

10 ¢&yPR VH SUR
RMUHYLHQHQ OR
WP \¢&YyPR VH PLG
WYHORFLGDG HQ

VHQWLGRYV SDU

FRQ

RY¥Y&yPR SRWHOQFIL

SDJ

URREAE AN
OR Y oHER YW G A
DUE3s %”5

D PRYLPLHQWR

SURSXHVWD GH GHVDUUROOR
3RU ODV YHQWDMDYV SHGDJyJLFDV TXH RIUHFH OD 59 FRPR V
DSUHQGL]DMH FRQFHSWXDO \ SURFHGLPHQWDO PRWLYDQ I
GHQWUR GHO iPELWR GH OD HGXFDFLYyQ VH SURSXVR FUHDL
FRPR XQD KHUUDPLHQWD GH DSR\R D OD H[SHULPHQWDFLYQ

OLEUH \ VX KL

VWRULD

((WUDFWR GH FROQWHQLGR GHO SURJUDPD GH OD PDWHULD FLHQFLDV G
HV GH

BURSYVLWR Gf 7HPD 6XEWHPD SHQVDPLHQWR
4XH ORV DOXPQR|V ¢t&yPR VDEHPR\ TSHHARQMFHU FRPSDUDU
VH PXHYH" UHODFLRQDU )| GHVFULELU
$QDOLFH \ FRPSUHQGD ORV 'HVFULELU FRPSDUDU
FRQFHSWRYV EﬁVLH@Wﬂﬂ@W@FL$§§%£iﬁ£;£%ﬁfg%%%ggéawggu LGHQWLILFI
PRYLPLHQWR \ VXV UHRRYDIRRMHNR LU
OR GHVFULEDQ |[H LQWHUSUHWH®BQ WLSR SDUWLF»$GDUF®H) GHVFULELU
PHGLDQWH DOJXQDV IRUPDV GH PRYLPLHQWR HOGLIHUHQFLDU| XWLOL]DU
UHSUHVHQWDFLYQ VLPEYOLFD |\ PRYLPLHQWR RQGXODHYKROLRDU
JUIILFD ILFDU| DSOLFDU
M)WUDEDMR(ﬁ?ﬁ%&?égonggﬁ%%%%) LFROVWDWDU YL
9DORUHQ ODV|UB%iBRXVIigROHYSR FTY &1pd
GH ORV WUDEDNRM PGl U\RHd RHRSD/PR GIM HO PRYLBISDQWRU GHVYFULELU
DFHUFD GH OD FDtGD @LEYHLBHY HEXDQGR OD YHORFHQGWGILFDU |GLIHUHQFLDL
GHVDUUROOR GH OD ItVLFD HQ FDPELD" $FHOHUDFLUYy@WHUSUHWDU
HVSHFLDO HQ OD TRUPD GH
DQDOL]DU HO PRYLPLHQWR

SUHVHQWDU
U H[SUHVDU
XQLFDU
DQLIHVWDU
LVEFXWLU

/ID FXDO VH SODQWHY TXH HVWXYLHUD LQWHJUDGD SRU VHI
WRUUH OD OXQD PDUWH M~SLWHQ HODHVHDQUIDUGRI GBRAR

SLVD VH GDUi OD ELHQYHQLGD DO XVXDULR WDEOD

\ VH U

OD HYROXFLYQ \ HO FRQFHSWR DFHUFD GHO IHQYyPHQR GH F|

OD UHSUHVHQWDFLYQ HQ

GHO $VWUYQRPR *DOLOHR

*DOL



SDGUH GH OD ItVLFD PRGHUQD SRU VXV GHVFXEULPLHQWRYV
UHIXWD OD WHRUtD GH $ULVWYWHOHYV

7TDEOD *XLRQ %LHQYHQLGD

,G GH 'LD 3HUVRQDMH 'LIORJR
', +H\ KH\ WX

3DUFHV QRQ HVVHUH LO SRVWUR SHU W

*DOLOHR *DOLQHWDUHFHY VHU GH HVWH OXJDU

¢1RQ FDSLVVFL FKH QRQ SDUOR LWDOLI

¢tQOR PH HOWLHQGHV QR KDEODV LWDOL

8VXDULR « K«

*DOLOHR *DOLOHL 3DUOH IUDQFDLV" « ¢1RQ"
8VXDULR 1R HOQOWLHQGR

*DOLOHR *DOLQHL 2 $VL TXH/ KDEODV HVSDxRO
8VXDULR 6L

¢+ROD VR\ *DOLOHR QR SDUHFHV VHU
SRU DTXt GLPH TXH KDFHV"
8PPPPPP $ VL TXH WDPELpPpQ WH
SUHJXQWDV TXH FDH SULPHUR
%XHQR DO LJXDO TXH|W~ \\R PXFKDV
SHUVRQDV VH KDQ KH|FKR HVWD SUHJXQ
3HUR \R HO JUDQ *DOLOHR £-XQWR
QWLJR FODUR OH|/GDUHPRV UHVSXH
&ODUR TXH HQ PL WLHPSR KD\ PXFKDV
OLPLWDFLRQHV DVt [TXH GHER DUUHJ
XQDV WDQWDV FRVDV|DQWHYV
$QGD UHJUHVD D WX WLHPSR \ XWLOL]D
UDURV D]XOHMRYV SDUD FRPSUREDUOR
£1RV YHUHPRV $PLFR

*DOLOHR *DOLQ

(Q ORV FLQFR HVFHQDULRYV UHVWDQWHY WDEOD ‘
HISHULPHQWDU VH OH Gp DO XVXDULR XQD EUHYH H[SOLFD
UHVDOWDU TXH HO HVWXGLDQWH SRGUiI H[SHULPHQWDU \ RE
FDtGD OLEUH ODQ]DQGR REMHWRYVY FRQ GLIHUHQWHYV FDUDF
PDQHUD VH SUHWHQGH TXH D WUDYpV GH HVWDV H[SHULH
DSUHQGL]DMH PiV VLIJQLILFDWLYR

7DEOD *XLyQ WRUUH

,G GH GL 3HUVRQ 'LIORJR
7 “DOLOHR *é§é§HPOD YLVWD QR HVWDPRV HQ HO REVHUYDWRI
iVH[SHULPHQWDU \ WLUDU REMHWRYV SRU HO |
8VXDULR
' 9 H@ KRUD YDPRV KDFHU HVWR PiV LQWHUHVDQ
* *
! DOLOHR @FbLlI B HY SRGUIiIV YLDMDU D GLIHUHQWHY OXJDUHYV

7DEOD *XLyQ OXQD

,G GH Gl S3HUVRQ 'LIORJR
' * * DHO VDWpOLWH QDWXUDO GH QXHVWUR SODC
/ DOLOHR QDR/Pé(E'TXHXD TXH OD WLHUUD VLQ DWPRVIHUD \ FRQ

oi



GH OD JUDYHGDG GH OD WLHUUD DTXt YHUDV TXH OR
PD\RU OHQWLWXG

. XH PDMHVWXRVD VH YH OD WLHUUD D PL SDI
/ "DOLOHR *glRwéfJbPRVR TXH H[LVWH
8VXDULR
Z *DOLOHR *DOLOHL $QGD HVFRJH RWUR SR{UWDO YHDPRV DGR
7DEOD *XLyQ PDUWH
.G GH Gl 3HUVRQ 'LIORJR
WRVH ODUWH R FRQRFLGR FRPR|HO SODQHWD URM
‘0 *DOLOHR [*"DOOOHWLHUUD HQ DOJXQRV DVSHFWRV DTXt SRGL

UHVLVWHQFLD DO DLUH FRQ XQD JUDYHGDG PHQRU |

8VXDUL
‘0 *DOLOHR

R
*a%PLg% PiV OXJDUHV QRV HVSHUDQ \ HQ SDUWLFXOD
YR

7DEOD *XLyQ M~SLWHU
,G GH Gl 3HUVRQ "LIORJR
-~SLWHU HO SODQHWD FRQ OD PDJ}RU JUDYHGDG GHC

YHFHV PiV JUDQGH TXH OD WLHUUD D GLIHUHQF
*DOLOHR|*"WDMQHLVXSHUILFLH WDQJLEOH \D |[TXH HV GH JDV D~
OR TXH SDVD GH EDMR GH HVDV JLJDQWHVFDV QXEt
HV XQ PLVWHULR

8VXDULR
“DOLOHR *gﬁﬁgﬁl—é_\(/FRRJH RWUR SRUWDO HVWR GH IORWDU HQW

7DEOD *XLyQ FiPDUD GH YDFtR

3HUVRQD "LIORJR
(VWD HV OD FiPDUD GH|YDFtR PiV JUDQGH GH
. X HUD HQ PL WLHPSR|QR H[LVWtD QL XQD «
9 "DOLOHR *D%él/'o?/l"b $TXt SUREDUDV OD FDtGD OLEUH V
UHVLVWHQFLD DO DLUH

8VXDULR
'9 *DOLOHR *
1RWRV HVSDFLRV YDFtRV VRQ SDXVDV TXH UHDOL]DUi HO VLVWHPD HQWUH XQ GLIiORJI

Déi@laiLRWUR SRUWDO QR UHVLVWR OD UHVSLU

(VSHFLILFDFLYQ GH UHTXHULPLHQWRYV
(Q EDVH D OD LQYHVWLJDFLYQ UHDOL]DGD HQ GLYHUVRV DU
VLVWHPDV R DSOLFDFLRQHV GH OD 59 HQ HO iPELWR HGXFI
DO .DXIPDQQ 6FKPDOVWLHJ '"LENH\ 5DKLP
\ DO iUHD GH RSRUWXQLGDG TXH VH SUHVHQWD HQ Op[LFR F
HQ GRQGH VH GHILQHQ ORV UHTXHULPLHQWRYV IXQFLRQDO|
SURSYVLWR GH TXH VH SXGLHUD REWHQHU XQD DSOLFDFLYQ

oi



7TDEOD

SHTXLVLWRYV IXQFLRQDOHV \ QR IXQFLRQDOHV

"HVFULSFLYQ
SURGXFWR

GLGIFWLFD

JH@BHODEODFAKWQ GH 59 SDUD HO HVWXGLR GHO PR

2EMHWLYR

&UHDU XQD DSOLFDFLYQ GH

WHPD GH

59

HQIRFDGD DO HV\
SXHGH VHU XWLOL]DGD FRPR PDWHULDO GLGIiFWL
IHQYPHQR GH FDtGD OLEUH

SHTXHULPLHQWRYV

1R

"HVFULSFLyQ

YXQFLR

1R IXQFL

/D DSOLFDFLYQ GH 59 GHEH FRQWDU FRQ® FDUDFW

XVXDULR DFFHGHU D pO GHVGH FXDOTXL

HU HTXLS

HUtVWLFDYV
R GH FyPSX

/D DSOLFDFLYQ GHEH VHU OR VXILFLHQW
DWHQFLYQ GHO XVXDULR SHUR QR GH PD

H LQWXL
QHUD HJ[F

WLYD H LQR

HVLYD SDU

"HEH SURSRUFLRQDU XQD LQWHUDFFLYQ

FHUFDQD

\ DPLJDEOH

(O IHQYPHQR GHEH VHU H[SOLFDGR FRQ|FDGD XQD GH VXV
FDPELRV '
(O SHUVRQDMH SULQFLSDO *DOLOHR *POLOHL |PHQFLRQDU

FRQFHSWR GHO IHQyPHQR GH FDtGD OLEQ\

H PHGLD

DWH XQD D

(ISOLFDU D WUDYpV GH XQD DQLPDFLYQ
OLPLWDFLRQHV WHFQROYJLFDV TXH HQIU

FRPR *D
HQWR DO

OLOHR *DO
TXHUHU FR

/IRV HQWRUQRV GH 59 SDUD OD H[SHULPH
GH JUDYHGDG \ UHVLVWHQFLD DO DLUH

QWDFELYQ

FRQWDUDQ

'XUDQWH OD HWDSD GH H[SHULPHQWDFLY
FDPELRV HQWUH HVFHQDULRYV

Q HO XVX

DULR GHEH

YLPLHQWR X

WXGLR GHO
FR HQ HO SU

RQDO

TXH OH SHU
WR

HUVLYD SDU]I
D GLVWUDHU(¢
DO XVXDULF
YDULDEOHV \

D OD HYROX
DLPDFLYQ

LOHL VXSHU
PSUREDU VX
FRQ GLIHUHC

WHQGUI TXH

/RV REMHWRY WULGLPHQVLRQDOHVY GHEH
PXQGR UHDO

Q HVWDU

UHSUHVHQ

NDGRV OR Pi\

/RV SHUVRQDMHV GH DPELHQWDFLYQ GH
FRPR YHVWLPHQWD GH OD pSRFD UHQDFH

EHQ WHQ
QWLVWD

HU WDQWR

FDUDFWHUtV)

(O SHUVRQDMH SULQFLSDO GHEH FRQWDU
GH *DOLOHR *DOLOHL GXUDQWH VXV S
LOQYHVWLJDFLYQ DFHUFD GHO IHQyPHQR (¢

FRQ FDU
ULPHURYV
5H FDtGD

DFWHUtVWL
DxRV HQ T
OLEUH

FDV ItVLFDV
XH GHVDUUR

/IDV DQLPDFLRQHV GH ORV SHUVRQDMHV
TXH HO XVXDULR REVHUYH PRYLPLHQWRYV

GHEHQ VH
QDWXUD

U GHWDOO
OHV

DGDV \ GH FL

(O SHUVRQDMH SULQFLSDO GHEH UHDFFL

RQDU D O

DV UHVSXH

VWDV GHO X\

/IDV WHIWXUDV GH ORV REMHWRYV GHEHQ

VHU OR P

iV UHDOHYV

SRVLEOHYV

/IRV HQWRUQRYV GH H[SHULPHQWDFLYQ GH
30D]D GH 3LVD /XQD ODUWH -~SLWHU \

EHQ VHU
RiPDUD G

VHPHMDQWH
H YDFtR

1V D ORV OXJ

(O XVXDULR SXHGH GHFLGLU TXp UXPER WRPDU GH

QWUR GH F

DGD HVFHQD!

/D YLVWD GHO XVXDULR VHUi FRQ SHUVS

HFWLYD G

H SULPHUD

SHUVRQD

IRV XVXDULRV SRGUIQ WRPDU ORV REMHW

RV \, GHM

DUORYV FDH

U FXDQGR OR

FRQYHQLHQWH GXUDQWH OD H[SHULPHQW

DFLYQ

)DVH GH 'LVHXR

(Q HVWD

IDVH VH FUHDURQ ORV PRGHORV FRQFHSWXDOHYV

FDGD XQR GH ORV FRPSRQHQWHYV HVSDFLRV DUTXLWHFWYy

JXLRQHV GLQiPLFDV VHFXHQFLDV GH DXGLR \ YLGHR

ORGHODGR FRQFHSWXDO

0

TXH

T



'"HVSXpV GH KDEHU FRPSOHWDGR OD IDVH GH DQiOLVLV VH
GH GLVWULEXFLYQ VHIJXLGR GHO HVFHQDULR GH LQLFLR |
HISHULPHQWDFLYQ ORV FXDOHV VH REVHUYDQ HQ ODV VLJX

Muralla
(Ambientacion)

o Torre de pisa

Catedral de
pisa

Duodomo

Caminos

Construcciones
(Ambientacion )

Casas
(Ambientacién )

i
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Y)LIXUD

%RVTXHMR JHQHUDO GH GLVWULEXFLYyQ GH OD SOD]D ¢

ol



‘ Galileo Galilei
. Pilares

Zonade
experimentacion

’ Zona de portales

Y)LIXUD 0DSD GLVWULEXFLYQ JHQHUDO GH ORV HVFHQDULRY GH H[SHULPHQWLE
&iPDUD GH YDFLR

)LIXUD 'LVHXR GH OD YLVWD GHO PLUDGRU GH OD WRUUH GH SLVD
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Y)LIXUD

'LVHXR GH YLVWD GHO PLUDGRU GH OD WRUUH GHVGH

Y)LIXUD

'LVHXxR GH YLVWD GHO PLUDGRU GH OD WRUUH GHVGH



)LIXUD 'LVHXR GH YLVWD GHO PLUDGRU GH OD WRUUH GHVGH

)LIXUD 'LVHXR GH YLVWD GH OD &iPDUD GH YDFtR GH OD 1%$6$%
IRWEODEH VHxDODU TXH HVWRV GLVHXxRV ' VH UHDOL]DURQ XWLOL]DQGR LPiJHQHYV UHDOH\

3bub SRGHU FUHDU ORV PRGHORV " HQ OD IDVH GH GHVDUUROO
ZHE ORV SODQRV FRQ PHGLGDVY WRPIQGRVH FRPR UHIHUHQFLD OTI
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)LIXUD 30DQRV GH WRUUHV GH SLVD
KWWS ES EORJVSRW FRP %-&J7G(90I, 7 DMWT:NY7, $$$$$$$$%$ 4 BOB+- G]Z/8 V
HO SODQR PD[LPR GH LQFOLQDFLRQ GH 3LVD MSJ
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)LIXUD 30DQRY GH FDWHGUDO GH SLVD
KWWSV DUTXLVWRULD ILOHV ZRUGSUHVV FRP SLVD MSJ
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$ GHPiV HQ HVWD IDVH FRQ HO REMHWLYR GH ORJUDU XQ PD
TXH FRQIRUPDUDQ OD DSOLFDFLYQ VH GHFLGLY EXVFDU HQ
OD 1%$6% GLYHUVDV LPiJHQHV ILJXUD TXH VHUYLUIQ FRP
GHVDUUROODU

)LIXUD 7RUUH GH SLVD GHVGH 6WUHHWYLHZ



ORGHODGR GH QDYHJDFLYQ
(Q HVWH DSDUWDGR VH FUHy HO GLDJUDPD GH QDYHJDFLYQ
SRGUiI UHDOL]DU HO XVXDULR FXDQGR XWLOLFH OD DSOLFC
OLEUH VXE UXWLQD HQ ORV GLIHUHQWHY HVFHQDULRV IL.

)LIXUD 'LDJUDPD GH QDYHJDFLYQ GH OD DSOLFDFLyQ

IRWD HMHFXFLYyQ GH OD VXE UXWLQD VHUi OD PLVPD HQ WRGRV ORV HVFHQDULRYV

Llezada del usuario al

€SCENaTio

Inicio de
expermmentacion

Toma v arroja objetos
con diversas
caracteristicas

Obszerva experimentacién
Recibe retroalimentacién

Finaliza experimentacién

JLIXUD 'LDJUDPD GH QDYHJDFLYQ GH VXEUXWLQD GH H[SHULPHC
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&XDQGR HO XVXDULR LQJUHVD D OD DSOLFDFLYQ GLGiFWLF
SUHVHQWD XQD LQWURGXFFLYQ GRQGH VH OH H[SOLFDQ YI
WHUPLQDGD OD VHEXHQFLD GH DQLPDFLYQ HO XVXDULR SF
SLVD \ D OD SULPHUD H[SHULPHQWDFLYQ 'HVSXpV GH HVWR
GRQGH SRGUi H[SHULPHQWDU HO IHQYyPHQR FRQ GLIHUHQW!
DO DLUH 'HVSXpV GH SDVDU SRU WRGRV ORV HVFHQDULRYV
ORV H[SHULPHQWRY GHVDUUROODGRY SRU *DOLOHR *DOLOH

'XUbQWH HO UHFRUULGR GHQWUR GH OD DSOLFDFLYQ HO XV
SHUVRQD ILJXUD OR TXH OH D\XGDUi D WHQHU XQD PHM
/IHDS ORWLRQ \ XQD H[SHULHQFLD PiV SHUVRQDO HQ HO HQW

)LIXUD SHUVSHFWLYD HQ SULPHUD SHUVRQD OHDS

6WRU\ %RDUG
3bub FUHDU OD UHSUHVHQWDFLYQ GH OD FLQHPIWLFD TXH
LOQWURGXFFLYQ GHQWUR GHO HVFHQDULR GH OD SOD]D GF
&RQVLGHUDGR HVWp FRPR XQD UHSUHVHQWDFLYQ YLVXDO 1
HVSHFLILFD PRYLPLHQWRY GLIiORJRV \ FDPELRV GH FiPDUD
HQ HO WUDEDMR GH OD DQLPDFLYQ GHELGR D TXH PXHVWUI
GHEHQ FRPSRUWDU \ TXH HV OR GHEHQ KDFHU



7DEOD 6WRU\ ERDUG GH HVFHQD LOQWURGXFWRULD
6WRU\ERDUG
1RPEUH GHO $FWLYLGDG GLGIFWLFD SDUD HO HVW] §FWL Y L9GIDHD Y HOWR XQL
H LOWURGXFFL
'"HVFULS®IWHRYHQLGD GH *DOLOHR *DOLOHI r>3r_)J8vxrﬁn R yQ
| +
S "LIORJR 7UDGXFFLYOQ
TR
AN\ +H\ KH\ WX 3DUFHV
\ QRQ HVVHUH tB\ SRMWWK QR SDUHFHV
SHU WH VHU GH HVWH| OXJDU
6DFXGH HO EUD]R

¢1RQ FDSL
QRQ SDUOR
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« ¢1RQ"
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P EDEDDY 1up
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6WRU\ERDUG

1RPEUH GHO $FWLYLGDG GLGiFWLFD SDUD HO HVW PLHQWR XQL
$FWLYLGIDHR YHQLG D
'HVFULSHILHRYHQLGD GH *DOLOHR *DOLOHL DO XVXDULR
| ( +

£3HUR \R HO JUDQ *DOL|OHR -XQW
FODUR OH GDUHPRV UHVSEXHVWD

&ODUR TXH HQ PL WLKHPSR KD\ P
OLPLWDFLRQHVY DVt TXH GHER DUI
WDQWDYV FRVDV DQWHYV

VR \ DFW~D FRQ SULVD

$QGD UHJUHVD D WX WLHPSR \ XW
UDURYV D]XOHMRYV SDUD [FRPSUREDU
£1RVY YHUHPRV $PLFR

+DFH XQD VHxDO GH YLFWRULD

1RWMD LPDJHQ GHO SHUVRQDMH XWLOL]DGDV HQ HO SUHVHQWH VWRU\ ERDUG IXHURQ W
DGTXLULGR SDUD KDFHU LQFRUSRUDGR GXUDQWH HO GHVDUUROOR GH OD DSOLFDFLRQ

1
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'"HVFULSFLYQ GH FRPSRQHQWHV
(Q HYWH DSDUWDGR VH GHVFULELHURQ ODV FDUDFWHUtVW
DUTXLWHFWYQLFRV WDEOD FRQ HO REMHWLYR GH GHILCG
ORV DXGLRV GLIiORJRV VH UHDOL]y XQD OLVWD GH HWLT
GHVDUUROOHQ VH SXGDQ LGHQWLILFDU SDUD LQWHJUDUOF
WDEOD

7DEOD 'HVFULSFLYyQ GH REMHWRYV

7LSR GH .
SHowLI|_S0DOWLOOD HVFULSFLYQ GH REMHWRYV
’ &DUDFEWHUtVWL
\
2EMHY—om yRUP] 7HWXUD /SR GH RE (VFHQDULR
%DOYy(Q GHUDQK\P
0 0,
%DOYQBYE 'y hwonauRY PUFFR &XHUR
%ROD GE
0 D,
%RODBM o kwhiHIUR (VIpULFR 5HVLQD
3RUWDOB/ 3RQW§’§F@XQB oDU 3DLVDMH IXQD
3RUWDDHJUR -~SLWHU VLPD
3RUWDQBOSS () wi by URMR)&LUF oDU 3DLV%|\<INHHUDFFLg(§ID oD [WRUUH
3RUWD!DHJUR(§( ’ MDUD | GH
BRUWDOB- ¢\ \Wime ] &&HFXODU 3DLVDMH VDE(R N
3RUWD£ Tk PDUWH
3RUWDO|B&I® D U ?l X LUFXoDU 3DLVDMH
UL\
9DFtR
3RUWD§] .
3RUWDO[BPAUDGR Y(éft?cH&LUF oDU 3DLVDMH
WRUUH ’
) ) ULV ]|\ &iPDUD| GH
/TtPSDUD /'Ps%g'éULo%LFD OHWDO ¢ RQWH[WRYDFtR
%ORTXHR 9DOOD “UlLV 7XEXODU 3LHGUD

7DEOD 'HVFULSFLYyQ GH HVSDFLRV DUTXLWHFWyYQLFRYV

7LSR GH '
SODQWLOOD HVFULSFLYyQ GH HVSDFLRV DUTXLUWHFWYyYQ

G
' &DUDFWHUtVWL
2EMH &RON )RUPI 7H[WXUD 7LSR GH RE, (VFHQDULR
7TRUUH 72855’ C-;%-IODC FR 1XEXODU OiIUPRO
. . VD[ \ . 30D]D GH
RPR XRGF?P?BDCF&XEXODU OfJUPRO SLVD
WHGUHO\/BH]UIR iUPRQ \
&DWHGJSBSLVD \ EODIQF %H I'%JUDQLWR &RQWH[WR
OLUDGRLJ/@HQF \ /IXQD -~SLWHU
OLUDGRU WRUUH & %XEXODU OjUPRO VLPD GH OD
SL]D JULNY WRUUH |FiPDUD
GH YDOFtR
7TRUUH 7TRUUH C-;%-IODC FR 1XEXODU OiIUPRO PDUWH \ SOD]D

SLVD GH SLVD




7TDEOD

,GHQWLILFDFLYQ GH VHFXHQFLDV GH DXGLR

7LSR GH
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ORGHODGR GH HYHQWRYV

HFXHQFLDV GH DXGLR

(Q HVWD DFWLYLGDG VH GHVDUUROOY HO PRGHOR GH HYHC(

SRGUI

QDYHIJDQGR GHQWUR GH ORV HVFHQDULRYV 7DEOD

HISHULPHQWDFLYQ GH OD DSOLFDFLYyQ 7DEOD

7TDEOD

6HEFXHQFLD GH HYHQWRY GH GHVSOD]DPLHQWRYV

UHDOL]DU HO XVXDULR WUDYpV GHO GLVSRVLWLYR

\ ODV
\

7LSR GH SODQWVYPWBFLYQ GH HYHQWRV GH GHVSOD]DPLHQ

WR GHO XVXDU

(YHQWRV

$FFLyQ

,QWURGXFLU \ PRYH

U PDQR LJTXLHUGD

*LUDU FiPDUD VREU

HHO ; \ <

_QWURGXFLU PDQR G

HUHFKD 'HVSOD]DPLHQWR GHO S

HUVRQDMH KDF|

LI TXLHUGD

ORYHU PDQR GHUHEFK

D KATFP PPLHQWR GHO SHUVRQDMH \ UR

WDFLYQ GH FiPC

GHUHFKD

ORYHU PDQR GHUHFHK

DHYELD]DALHQWR GHO SHUVRQDMH \ UR

WDFLYQ GH FiPC

7TDEOD

6HFXH

FLD GH

HYHQWRYV SDUD GLVSRVLWLYR /HDS ORW

LRQ GXUDQWH

7LSR GH SQ

poWY®

Uy SFLYQ GH HYHQWRV GH GHVSODIDPLHQ
GXUDQWH OD H[SHULPHQWDFLYy

WR GHO XVXDU!
R

(YHQWR GHWH

$FFLYQ

L, OQWURGXFFLYQ GH P

DQRV &UHDFLYyQ GH PDQRV GH H

QWRUQR \ VLQF

&RQWDFWR FRQ REM

HWRV HQ HQWRUQR &ROLVLYQ \ GHVS

OD]DPLHQWR Gl

$FHUFDUVH D XQ RE
SX0JDU H tQGLFH

MAHRPR P MNRPMLFRRGHO REMHWR

&RQWDFWR FRQ ERW,

yQ BHFXHQFLD GH ERWyYQ




'H OD PLVPD

IRUPD HQ OD WDEOD

VH GHVFULEHQ ORV HY

TXH WHQGUIQ LQWHUDFFLYQ FRQ HO XVXDULR X RWURV REM

7DEOD

6HFXHQFLD GH HYHQWRY FRQ REMHWRYV

7LSR GH

QWL

SOD

FdJéBFLyQ GH HYHQWRYVY GHWHFWDGRY SRU ORV REM

SRU HO XVXDULR

&RPSRQH(
JULGLPHQV

(YHQWH
GHWHFV

&RQGLFLR

$FFLyYQ

,QLFLDOL]

D G Q W WGRG

7TXWRULDO GH PDQ

&ROLVLYQ
XFFILYQ/WDQF

FR%
LDG FWLYDFLYQ GH VHFXH

DFLD GH WX

RWRPSUREDF
DYDQFH

LyQ GH

&RPSUREDU WXWRUWYLDO

3RUWDQG

&ROLVLY

HO SHU

%ggﬁﬁUHVF

FXPSOH &DUJDU Q
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,QLFLDOL]
H[SHULPHQ

D GHRRWD IGVHL y
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)DVH GH '"HVDUUROOR

(Q HvwWD IDVH VH GHVDUUROODURQ ORV UHFXUVRV DUWtVW
UHTXHULPLHQWRY REWHQLGRY HQ OD IDVH GH DQiOLVLV \ E

Xx 6H PRGHODURQ \ RSWLPL]DURQ ORV REMHWRYV WULGLPH
Xx 6H WH[WXUL]DURQ ORV REMHWRY WULGLPHQVLRQDOHYV

Xx 6H DQLPDURQ ORV REMHWRY WULGLPHQVLRQDOHV TXH (
Xx 6H LQWHJUDURQ ORV REMHWRY WULGLPHQVLRQDOHV HC
Xx 6H SURJUDPDURQ ORV VFULSWV QHFHVDULRYV SDUD HO |

SURGXFFLYQ GH UHFXUVRV DUWtVWLFRYV

ORGHODGR

'HELGR D TXH HV XQ HQWRUQR YLUWXDO TXH WUDWD GH
PRGHODGRYVY WULGLPHQVLRQDOHYV HQ HVFDOD HVWR HV
UHDOHVY GH ORV REMHWRY D UHSUHVHQWDU 3DUD OD FUHI
XWLOL]IDQ HQ HO SUHVHQWH SUR\HFWR VH QHFHVLWyY FRQV.
ODV GLPHQVLRQHYVY GH FDGD XQR GH HOORYV

(O VRIWZDUH TXH VH RFXSy SDUD UHDOL]DU ORV UHFXUVRYV
OD\D \ '$= 6WXGLR '

/IDV WpFQLFDV GH PRGHODGR WULGLPHQVLRQDO XWLOL]DC
HMHPSOR %R[ ORGHOLQJ *HRPpWULFR SRU WH[WXUL]DGR \

3bub OD FUHDFLYQ GH ORV GLIHUHQWHY PRQXPHQWRYV VH
LQLFLY XWLOL]DQGR ILJXUDV EDVH %R[ PRGHOLQJ TXH VH
VHxDODU TXH VH GHEH WHQHU HQ FXHQWD OD PHGLGD GH
PHGLGD ILQDO GHO FRPSRQHQWH HQ HVWH FDVR OD WRUUF



)LIXUD %DVH WRUUH

$O WHQHU OD HVWUXFWXUD EDVH VH DJUHJDURQ HMHV ORC
UHDOL]DU ORV FRUWHY QHFHVDULRY SDUD FUHDU ORV GLVW
SXHGH YHU HQ ILJXUD

)LIXUD &RUWHYV WRUUH

$ FRQWLQXDFLYQ SDUD FUHDU ORV GLIHUHQWHV SLVRV GH
IDFH™ ILIJXUD TXH SUR\HFWDUD ODV FDUDV GH ORV HMHV
ORV SLVRV GH OD WRUUH



)LIXUD 3LVRV GH OD WRUUH

SRVWHULRUPHQWH VH DJUHJDQ ILJXUDV PRGHODGR ERROH
VLUYLHURQ GH JXtD SDUD UHDOL]DU ORV FRUWHYV GH ORV D
ILIXUD

)LIXUD $UFRV GH OD WRUUH

8QD YH] ORJUDGR OR DQWHULRU VH UHYLVD TXH ORV FRUW|
\D TXH HVWRV SXHGHQ FDXVDU SUREOHPDV GXUDQWH OD RES
HVFRQGLGDV 2YHUODSSLQJ FRPR VH REVHUYD HQ OD ILJX

=21
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)LIXUD $UFRV FRUUHFWRYV GH 3LVD

2SWLPL]DFLYQ
$O0 WHQHU ORV FRUWHV FUHDGRV VH LQLFLD FRQ OD RSWLP
*RQV HVWD VH ORJUD EXVFDQGR GH PDQHUD DXWRPiWLFD
HMHV D ODV FDUDV WULIQ8RQW® ORVUFSMHNWH QWIGRLQDHQ W
TXH HVYWR QR WLHQH TXH VHU FDOFXODGR SRU HO PRWRU H

)LIXUD $JUHIJDGR GH HMHYV

$O0 WHUPLQDU FRQ HO PRGHOR ' VH LQLFLD FRQ OD WH[WXL
QXHVWUR REMHWR SDUD OR FXDO VH FUHD XQ 89 PDS HQ C
ILIXUD '"HQ XQ SODQR ' ILJXUD
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JLIXUD 8Y PDS WRUUH GH SLVD

$O WUDWDUVH GH PRQXPHQWRYVY VH LQWHQWD WHQHU OD I
XWLOL]DURQ LPiJHQHV \ IRWRY REWHQLGDV HQ OD IDVH GF
PDQHUD PX\ HVSHFtILFD HQ FDGD VHFFLYQ REVHUYDU ILJXL

)LIXUD $JUHJDGR GH LPDJHQ

&DGD XQD GH HVWDV VHFFLRQHY GHEH VHU FRUWDGDYV \ FR(
TXH DO DUPDU HVWDV HQFDMHQ GH PDQHUD FRUUHFWD HO
HQ ODV IRUPDV ILIXUD

ol



)LIXUD &RUWH GH LPiJHQHV

8QD YH] TXH VH UHDOL]D HO SURPHGRE HMRNDWED\ BIQWIHWRRG RV Y
D wuDYpV GH OD KHUUDPLHQWD 89 WH[WXUH \ VH REVHUY
UDVJRV GHVHDGRY GHO \ TXH VHDQ DFRUGH DO PRQXPHQWF

Y)LIXUD ORGHOR WH[WXUL]DGR

of



SURGXFFLYQ GH DXGLR
3bUD UHDOL]DU HO SURFHVR GH FDSWXUD GH VHFXBQEDODMRGH D

*DOLOHIXWLOL]y XQ PLFUYIRQR 86% OD JUDEDGRUD GH YR] GH L
VLQ PXFKR HFR SDUD ORJUDU XQD JUDEDFLYQ OR PiV OLPSLD SR\

nnnnnnnnn

Grabacion

»

)LIXUD 'LVSRVLWLYRYV GH JUDEDFLYQ

8QD YH] TXH VH JUDEDURQ ODV VHFXHQFLDV VH HPSLH]y HO
PHGLDQWH HO XVR GHO SURJUDPD $GLWLRQ GH $GREH VH I
E~-VTXHGD GH HFR R UXLGR HQ OD JUDEDFLYQ SDUD TXH QR
UHSURGXFFLYQJEHDOD YR]

Y)LIXUD 9LVWD GH RQGDV GH VRQLGR

of



6H SDvVD OD JUDEDFLYyQ PHGLDQWH )ODX WL \HVIV H5 AV IRIRG [ H
YLVXDOL]DFLYQ QRV D\XGD D SRGHU YHU ODV ]JRQDV FRQ UL
VHSDUDUOR GH ODV SDUWHV QHFHVDULDYV
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)LIXUD 9LVWD GH HVSHFWUR

&RQ D\XGD GHO HIHFWR GH SUHGXFFLYyQ DGDSWDWLYD GH U.
JUDGXDO VH IXH UHGXFLHQGR ORV VRQLGRV \ HFRV TXH QR
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JLIXUD 9LVWD QRUPDOL]DGD

&UHDFLYQ \ RSWLPL]DFLYQ GH SHUVRQDMHYVY GH 'D] "
8QD YH] TXH VH WHUPLQDURQ WRGRV ODV HVWUXFWXUDYV
SULQFLSDO FRQ D\XGD GHO SURJUDPD 'D] ' (VWH SURJUDEF
SUHIDEULFDGRV \ SHUVRQDOL]J]DEOHVY TXH FRQWLHQHQ XQD
DQLPDFLYQ DKRUUIQGRQRV PXFKR WLHPSR GH GHVDUUROO!

'HQWUR GH 'D] ' VH LQLFLD VHOHFFLRQDQGR XQD DQDWRPtD
3URSV’ OD FXDO VLUYLYy FRPR EDVH GHOHOHVVRQDADH H(Q
ODOHILIXUD SDUD GHVDUUROODU D *DOLOHR *DOLOHL

)LIXUD $QDWRPtD HQ 'D]

00



'"HVSXpV GH HVWR VH FRQWLQXR FRQ OD YHVWLGXUD \ FDUD
HOOR VH VHOHFFLRQY URSD \ FDEHOOR GHQWUR GH OD RSF
HQFXHQWUDQ LQFOXLGRVY HQ ORV DVVHWYV GH 'D] GH PDQHUI
DGTXLULU PHGLDQWH VX SODWDIRUPD &DEH VHxDODU TXH
PDWHULDOHY SDUD OD SLHO RMRV SHOR DFFHVRULRV H L

YLIXUD 6HOHFFLYQ HQ 'D]

8QD YH] TXH VH HGLWy HO SHUVRQDMH FRQ ODV FDUDEFWHU
3)\DFH .H\(VWi HV XQD DQLPDFLYQ GLYLGLGD HQ GLIHUHQW
XWLOL§DBR SDUD FUHDU WDQWR OD DQLPDFLYQ FRUSRUL
FRPSDWLELOLGDG FRQ ,FORQH GH UHDO LOOXVLRQ ILJXU

YLIXUD )DFHND\ HQ 'D]



SRVWHULRUPHQWH HO SHUVRQDMH IXH H[SRUWDGR HQ IRU]I
FRPR IDFLDOPHQWH HQ ,FORQH 6LQ HPEDUJR HO WDPDxR G
WUDEDMDU HQ HQWRUQRV GH WLHPSR UHDO SRU OR FXD
6LPSO\JRQ TXH HV XQD KHUUDPLHQWD GH RSWLPL]DFLYQ
FDQWLGDG GH SROtJRQRV \ WDPDxR GH ORV PDWHULDOHYV

3bUD HOORV VH LQLFLD HO SURJUDPD VLPSO\JRQ \ VH DUUL
GH WUDEDMD SDUD LPSRUWDUOR D OD DSOLFDFLYQ FRPR V&I

Y)LIXUD 3HUVRQDMH HQ VLPSO\JRQ

'HOWUR GH OD DSOLFDFLYQ WHQGUHPRYV OD RSFLYyQ GH RS
SHUVRQDMH GH PDQHUJD JHQHUDO UHGXFLHQGR XQ SRUFH
PDQHUD HVSHFLILFD UHGXFLHQGR ORV SROLJRQRV SRU V

DTXHOODV VHFFLRQHVY GHO SHUVRQDMH TXH QR VRQ LQGLV
GH OD DSOLFDFLYQ

(Q HO LQVSHFWRU GH VLPSO\JRQ HQFRQWUDUHPRV WRGRYV
TXH FRQIRUPDQ HO SHUVRQDMH HQ HVWH FDVR VH WRPD Gl

00



22 0B /(B u

JLIXUD 'LYLVLYQ GHO SHUVRQDMH HQ VLPSO\JRQ

&RQ GLFKDV RSFLRQHV VH UHGXMR OD URSD XQ PLHQWU
GHELGR D TXH VH EXVFR TXH ODV DQLPDFLRQHYV IDFLDOHYV
7TDEOD

7DEOD &RPSDUDWLYD GH RSWLPL]DFLYQ
&RPSDUDWLYD GH RSWLPL]DFLRQ

+HUUDPLHQWD GH RS 1-PHUR G| 3ROtJRQRV |IGHVSXpV
SROLJRQRV| GH OD RSWLPL]DFLYQ

0DQXDO
3RO\FURXQFKHU
6\PSOLJRQ

&DEH VHxDODU TXH DO UHGXFLU GHPDVLDGR ORV SROLJR(
HMHFXWDU ODV DQLPDFLRQHYVY SRU HMHPSOR HO SHUVRQDNM
OD DQLPDFLYQ TXH OH SHUPLWH FDPLQDU GHQWUR GH XQ H

00



)LIXUD 9LVWD FRPSDUDWLYD GH RSWLPL]DFLYQ

6LPSO\JRQ RIUHFH XQD JDQ FDQWLGDG GH YLVWDV FRPSDUI
SHUVRQDMH DQWHYV GH VX H[SRUWDFLYQ

JLIXUD 9LVWD FRPSDUDWLYD GH OD PD\D

8QD YH] TXH VH WLHQH HO PRGHOR RSWLPL]J]DGR VH H[SRU)\
JHQHUD ORV PDWHULDOHV \ PRGHOR



$QLPDFLYQ
'HVSXpV GH OD FUHDFLR' GMR® BEWVRRQDWHYRQHQ VI\PSOLJRQ
HO SURFHVR GH DQLPDFLYQ FRUSRUDO \ IDFLDO GHO SHUVI
RUWRVFRSLD &DSWXUD GH ORYLPLHQWR TXH D\XGD D IDFL
ORV PRYLPLHQWRY GH XQ DFWRU VLQ OD QHFKID/QWBIDG GH KI
VLIXLHURQ ORV VLIXLHQWHYV SDVRYV

6H LQLFLD FRQ HO SURFHVR GH LGHQWLILFDFLYQ GH KX
‘D] ' ORV KXHVRV GHO SHUVRQDMH VH HQFXHQWUDQ
KXPDQRLGH HVWR D\XGD D ,FORQH D VX LGHQWLILFDF

)LIXUD ,QWHJUDFLYQ GH KXHVRYV

6H H[SREOWBQYBHVLRQDQGR 3$SSO\ WR ,FORQH"~ 'H PDQHL
FOF®® QXHVWUR SHUVRQDMH HQ HO HQWRUQR GH WUTL



)LIXUD ,QLFLR GH DQLPDFLRQ

6H UHDOL]D HO SURFHVR GH DQLPDFLYQ CGC®EBEDHVWH FD
.LQHENER | GH OLFURVBHUPLWH OD FDSWXUD GH PRYL
XQ DFWRU TXH SRVWHULRUPHQWH VHUIi UHSURGXFLGR S

3DUD OR FXDO GHQWRHRIH CDHVIRIOHD HIOyERWYyQ GH F|
DEULUI OD YHQWDQD TXH SXHGH YHUVH HQ OD ILJXUD
GHO GLVISRHFMWWR \ HVWDEOHFH (HROPD®FXOR FRQ

Y)LIXUD &RQH[LYQ FRQ NLQHFNW

Ol



$ FRQWLQXDFLYQ VH FDOLEUD OD GHWHFFLYQ GORPRYLPLHC
FDERPR VH PXHVWUD HQ OD ILJXUD \ DO WHUPLQDU HO SH
UHDOL]D OD FDSWXUD GH PRYLPLHQWR

)LIXUD 6LQFURQLVDFLRQ NLQHFNW \ LFORQH

7HQLHQGR HQ FXHQWD ODV GLIHUHQWHYV OLRLYHWEFMRQHYV G
HYLWDURQ ORV FUXFHV GH PDQRV \ VH WXYLHURQ TXH H[DJI
GHWHFFLYQ ILJXUD SDUD ORJUDU OD DQLPDFLYQ GHVHD

)LIXUD 6HFXHQFLD GH DQLPDFLYQ
3RVWHULRUPH@XIS WM KQEHDMGRRIZXH SDUD FRPSOHWDU

HvwD KHUUDPLHQWD SHUPLWH GHWDOODU HO PRYLPLH
FDUD \D TXH QR VRQNAMSAFIKNWRGBRY SRU HO

oi



)LIXUD (GLFLYQ GH DQLPDFLYQ FRUSRUDO

(Q HvwD PLVPD DSOLFDFLYyQ VH UHDOL]y OD DQLPDF
GLUHFWDFIOGIHJBQTXH HO SURJUDPD JHQHUDUD DXWRP|
\ VH SXOLy DJUHIJDQGR H[SUHVLRQHV \ JHVWRYVY HQ FDG
UHVXOWDGR XQD DQLPDFLYQ QDWXUDO \ IOXLGD ILJXUL

)LIXUD $QLPDFLYQ IDFLDO

'HVSXpV VH H[SRUWD HO SHUVRDPM M ROQUBDIDRD GR OD |
TXH HO SHUVRQDMEKD QBMIXJBIWR ARQ HO FOLS GH DQLPD

PXHVWUD HQ OD ILJXUD

o1



)LIXUD ,QWHJUDFLYQ GH HOHPHQWRYV HQ IE][

8QD YH] LQWHJUDGD FDGD DQLPDFLYQ HQ BQLIMHUVRQD!I
'[FKDQWHHQH OD RSFLYyQ GH HIQRWMIDRJ (GR W MEF Q/MHPRIVQ M |
HISRUWDFLYQ FDXVD FRQIOLFWR FRQ DQLPDFLRQHV ID
VHIXQGR SHUVRQDMH HQ IRUPDWR IE[ HO FXDO FRQWLFE
ILIXUD

Y)LIXUD (ISRUWDFLYQ GH IE]

6



6N\ER]

8Q VN\ER[ HV OD EyYHGD FHOHVWH R FLHOR TXH VH UHSU
HQWRUQRV GH 59

3DUD REWHQHU XQ PD\RU QLYHO GH LQPHUVYiMSD UDODHTQXHFH VI
IXHUDQ OR PiV FHUFDQR SRVLEOH D OD EyYHGD FHOHVWH G
HO HMHPSOR GH OD ILJXUD

)LIXUD 6N\ER[ OXQDU

$ FRQWLQXDFLYQ VH H[SOLFDQ FRPR FUHDU XQ VN\ER[ D SD

'‘"HOWUR GHO PRWRU GH UHSUHVHQWDFLYQ VH FUHy X
6N\ERBH VHLVY VHFFLRQHV \ VH DJUHJDURQ ODV LPIiJHQH\

00



Y)LIXUD $UPDGR GH VNV\ER[ HQ XQLW\

&XDQGR HO VN\ER[ QR HV FRPSDWLEOH JHQHUDQ PDUFR
EyYHGD FHOHVWH UHDO SRU GRRXREBRERR WIHHQH ¢1 @ X0
ILIXUD



)LIXUD %RUUDGR GH PDUJHQ

6LQ HPEDUJR HQ DOJXQDV RFDVLRQHV HO VN\ER[ VLJXH VL
FXDO VH FUHDQ FXEH PDSV 4XH FRQVLVWH HQ KDFHU XQD

RSFLYQ VROR SXHGHSHW\ XWHUVLIRGHY HHRVWHULRUHV FRP
FRQWLQXDFLYQ

(V QHFHVDULR W H Q&XE N ERSS D QMEQ WEEAFBIOD VLIXLHQW
ILIXUD

)LIXUD ODSD GH FXEHPDS
3DUD TXH HO FXEHPDS SXHGD VHU XWLOL]J]DGR FRPR JXt

VN\ER[ VH D3BKHRMWRWKRSIL&RUD SDUD KDFHU ORYV
FRUUHVSRQGLHQWHYV

00



)LIXUD &UHDFLRQ GH WH[WXUD

'HELGR D TXH SODQWLOODV VH HQFXHQWUDQ HQ XQD P
WH[WXUDV OD SULPHUD VLUYH GENWERJQDHNFLD \ OD RWI

'"HOQOWUR GH 3KRWRVKRS VH FUHD XQ SUR\HFWR HQ HC
WDPDxR GH FDGD LPDJHN ERGED FRAHSYROMHD U ®OD SpUGLGD ¢
ODV LPIiJHQHV I1LJXUD

)LIXUD 7RPD GH LPDJHQ GH VN\ER]
(Q HYWH FDVR VH XWLOL]y XQD ILIJXUD TXH PLGH SL[HC

SODQWLOOD GH WUHV SRU FXDWUR SRU OR FXDO OD LPD
YHFHVY GH DQFKR PDV TXH OD LPDJHQ RULJLQDO FRPR VH S

00



)LIXUD 2UGHQDGR GH LPiJHQHYV

6H MXQWy OD SODQWLOOD TXH VH XWLOL]D FRPR JXtD
ILIXUD

)LIXUD 30DQWLOOD HQ SKRWRVKRS

'HVSXpV VH DMXVWD OD SODQWLOOD D ODV PHGLGDV

LPiIJHQHY GH PDQHUD H[DFWD WRPDQGR HQ FXHQWD HO
FXLGDQGR HQ HVSHFLDO ORV ERUGHV \D TXH HVWRV GH
HQ HO FXEH PDS &DEH VHxDODU TXH VH GHEH WHQHU F
LPIJHQHV VXSHUDUI HO PDUJHQ GH OD SODQWLOOD RUL
GHWHFWH \ DUPH HO FXEHPDS QR VHUi FDSD] GH GLIHI
LPDJHQ \ OD LPDJHQ TXH VH GHVHy DUPDU I1LJXUD

00



Y)LIXUD &XEHPDS ILQDOL]DGR

(OFXEH PRI IXDUGDGRVBEIBUDP DYWHR DXWRPIWLFDPHQWH
XQLWMWDFWLYDQGRXHHRHEHAYDR ¥XH OR DUPH GH PDQHUD F

)LIXUD &XEHPDS HQ 8QLW\



J)LODOPHQWH DUPDGR VH EXVFYy SUHVHQFLD GH SXQWRYV
UHSUHVHQWDQ HUURUHYVY GH DUPDGR 8QD YH] FRQILUP/|
XQ REMHWR YDFtR HVW 6 M\ ERHREL W A P& RUPREIRX X Q

D GLIHUHQ#FNEBRVOHRWLRUHY HVWH QR HVY HQVDPEODGR

)LIXUD &XEHPDS HQ HMHFXFLYQ

,QWHJUDFLYQ

(Q HvwWD IDVH VH FUHDURQ ORV HVFHQDULRV ' SDUD L(
GHVDUUROODGRVY REMHWRY HVWUXFWXUDV SHUVRQDMHYV
XVXDULR QDYHJXp D WUDYpV GH HOORV \ HISHULPHQWpP HO

7UubvV KDEHU REWHQLGR WRGRV ORV HOHPHQWRYV TXH FRC(
HVFHQDULRYV GH OD VLIXLHQWH PDQHUD

6H FUHR XQ SUR\HFWR QXHYR SDUD VH XQLU WRGRYV Ol
DSOLFDFLYQ ILQDO ILJXUD



)LIXUD BUR\HFWR XQLW\
'"HQW URQ®MA\ FUHY XQD HVFHQD \ XQ WHUUHQR HQ pO VI

SDUD KDFHU OD UHSURGXFFLYyQ GH OD SOD]D GH SLVD

)LIXUD 7HUUHQR

6H HISRUWDURQ XQR D XQR WRGRV ORV REMHWRYV FXLG
FRUUHFWDPHQWH VLQ HUURUHV HQ VX HVWUXFWXUD

HOHPHQWRY DSDUHFHQ DXWRPX\QUADP VRWHF RQUHGW QN
LOQWHJUDGRYV I1LJXUD



)LIXUD (VWUXFWXUD H[SRUWDGD D 8QLW\

6H DJUHJDURQ FROLVLRQDGRUHV \ HO DWULEXWR 3ULJL
SRU OD ILVLFD GHO HVFHQDULR JUDYHGDG PDVD H LQ
TXH HO REMHWR WLHQH WRGRV ORV DWULEXWRYVY QHFHYV

IRV REMHWRYV IXHURQ FRORFDGRYV VHJ~Q ORV GLVHxXxRV
GH GLVHxR [ILJXUD

)LIXUD (VFHQDULRV HQ 8QLW\

'HVSXpV VH H[SRUWDURQ ORV SHUVRQDMHV \ DQLPDF
FRQIRUPDGR SRU XQD PD\D \ WH[WXUDV D GLIHUHQFLD
HVWRV FXHQWD FRQ SHTXHxRV FOLSV TXH UHSUHVHQWL

-

[@))



)LIXUD SHUVRQDMH HQ 8QLW\

(Q HVYWH FDVR DO YHQLU GH XQ'BURYJ SDND, EGRRHMXQRRO O R
PDWHULDOHV \ FDUDFWHUtVWLFDV IXHURQ SHUGLGDV R QR
TXH FRUUHJLU SDUD ORJUDU WHQHU XQD UHSUHVHQWDFLYQ

6X'HQWUR GHO LQVSHFWRU HO SULPHU PYUDSWOD & MIKH VI
HVSHFLILFDQGR TXH OD WH[WXUD HUD XQD WUDQVSDUH
PDSDV SDuD bOLQHDU ORV RMRV FRPR VH YH HQ OD LP

)LIXUD ODWHULDO FRUQHD



(O VHIXQGR PDWHULDRUH DHFRIQPMIXRIBED QXIHKHAMH O DQW
WXYR TXH UHFDOLEUDU ODV FRRUGHQDGDYVY GH ORV PDS
FRUUHJLU OD UHSUHVHQWDFLYQ GH ORV RMRV ILIJXUD

)LIXUD ODWHULDO (\H UHIOHFWLRQ

$ FRQWLQXDFLRQ VH RPRIXLOPR SHDVRKDWRIQWLIDHOQH OD WH]
ODV SHVWDxDV ILIJXUD

)LIXUD ODWHULDO 3HVWDxDV



(Q HVYWH PDWHULDO HQ SDUWLFXODU IXH QHFHVDULR L
UHSUHVHQWDFLRQ 4XH VH HQFXHQWUD GHQWUR GHO SI
D TXRLOR HV HO XQLFR HQ SUHVHQWDU HVWH SUREOHPI

)LIXUD SDTXHWH GH WH[WXUDYV 'D]

'HVSXpV GH VHOHFFLRQDU HVWD LPDJHQ GHEH HVSHF
WUDQVSDUHQFLDV \ GHEH KDELOLWDUVH FRPR XQD HVF

[@))
=t



)LIXUD 7UDQVSDUHQFLD HQ WH[WXUD

JLQDOPHQWH VH DJUHJD DO PDWHULDO SDUD FRQFOXLU



)LIXUD ODWHULDO 3HVWDxDV ILQDO

, QWHJUDFLYQ GH OHS PRWLRQ D OD DSOLFDFLYQ
(V XQ GLVSRVLWLYR FDSD] GH FDSWXUDU H LQWHUSUHWDU
SDUD LQWHUDFWXDU FRQ OD FRPSXWDGRUD 3XHGH VHU XW
GH HQWUDGD XQ PRXVH R WHFODGR R FRPR GLVSRVLWLYR

3DUD SRGHU XWLOL]DU HO /HDS ORWLRQ IXH QHFHVDULR LP¢
XQLW\ GLVSRQLEOHV HQ OD SiJLQD RILFLDO GH /HDS ORWLF
XWLOL]DGD HQ HVWKERRUHVKRY VHHWXWLOL]yTKK HY FRPSDWLEOH
SRVWHULRUHYV

8QD YH] TXRIUMMO$VNHUVBEHVFRPSULPLGR GHQWUR GH 8QLW\ V
FRPR VH SXHGH REVHUYDU HQ OD ILJXUD TXH FRQWLHQH
KDFHU XVR /HDS ORWLRQ

$ FRQWLQXDFLYQ VH GHVFULEHQ

X *LIPRRQWLHQH XQD LPDJHQ GH UHIHUHQFLD GH XQ /HI



X 295 &RQWLHQH HMHPSORV \ SUHIDEV SDUD HO XVR GHO

x /HDS ORW&RQWLHQH HMHPSORV \ SUHIDEV SDUD XVR GH
HVFHQDV FRQ R VLQ LQWHUDFFLYQ

x /HDS ORWLRQ &RQWLHQH HMHPSORYV DO LJXDO TXH OD D
KHFKRV SDUD WUDEDMDU FRQ HO 2FXOXV 5LIW

Xx 30XJLRQWLHQH HO HQODFH GH 8QLW\ FRQ HO /HDS ORV

)LIXUD &DUSHWDV GH 3&RUH $VVHWYV’

3bUD ILQHVY GHO SUHVHQWH SUR\HFWR VH XWLOL]J]DURQ ODYV

6H GHEH VHU FXLGDGRVR DO XWLOL]DU ORV GLIHUHQWHYV S
HO /HDS ORWLRQ GHWHFWDUD ODV PDQRYV

(O SUHIDE FRQWHQH®R B vwWwWHRIPFPDLWIHWOH HO GLVSRVLWLYR
Oob GHWHFFLYQ GHVGH HO HVFULWRULR R GHVGH DEDMR IL.
FRQWHQH®B®RES BRWLRQYH 28983QGUtD TXH FRQWDU HO DGDSWDC
VHULDQ GHWHFWDGDV GHVGH DUULED D OD DOWXUD GH OD

[@))
[@))



)LIXUD '"HWHFFLYQ GH HVFULWRULR

)LIXUD $GDSWDGRU 2FX0OXV

(Q HVWH SUR\HFWR VH DSOLFy OD RSFLyQ /HDS ORWLRQ MX
FXDO WLHQH WRGDV ODV RSFLRQHV SUHGHWHUPLQDGDV T.
GLVSRVLWLYR /HDS ORWLRQ I1LJXUD

[@))
(e}



)LIXUD 6FULSW 330XJLQ/HDS1RWLFH’

*UDFLDV D HVWH YtQFXOR VH SXHGH XWLOL]DU HO +DQG &R
HQ OD HVFHQD GRQGH DSDUHFHUIQ ORV PRGHORV ' GH OD
GH ODV PDQRV FRQ FROLVLRQDGRUHYV

Y)LIXUD 6BFULSW *=RQD GH LQWHUDFFLYQ~



IRV SDVRV DQWHULRUHY EDVWDUtDQ SDUD REWHQHU XQD LQ
GH 8QLW\ VLQ HPEDUJR HQ HO SUHVHQWH WUDEDMR VH T.
TXLWDU HQ OD PD\RU PHGLGD SRVLEOH HO XVR GHO UDWYyCQC
FXDO VH DJUHJDUR HO VLIXLHQWH SUHIDEV

x 3LQFKLQJ+DQG (VWH IDFLOLWD OD WRPD GH REMHWRYV (
ODV RSFLRQHV GH LQWHUDFFLYQ GH OD PDQR LQFOX\}t
DQWH ORV REMHWRY FRPR VH SXHGH PXHVWUD HQ OD |

YLIXUD ,QVSHFWRU GH *3LQFKLQJ+DQG"

8QD GH ODV IXQFLRQHV TXH VH FRQILIJIXUDQ HQ HO /HDS
GHVSOD]DPLHQWR GHO SHUVRQDMH SULQFLSDO D WUDYpV (
XVR GH WHFODGR R PRXVH



3bUD SRGHU QDYHJDU HQ HO HVFHQDULRPRXWHH ODRRINY GH (
VLUYH SDUD FRQWURODU OD URWDFLYQ GH XQ REMHWR (VW
\ OD URWDFLYQ GHO FXHUSR GHO SHUVRQDMH SULQFLSDO F

)LIXUD 6FULSW ORXVH /RRN

'"HOQOWUR GH HVWH 6FULSWV VH HQFXHQWUDQ ODV RSFLRQH
URWDFLYQ DVt FRPR OD VHQVLELOLGDG GH FDGD XQR JUDF

x $[HV 6HUD HQ ORV HMHV TXH WHQGUiIi OD FDSDFLGDG GH FRC(
R\R DPERV

x 6HQVLWLYLW\ [\ (V OD VHQVLELOLGDG SDUD GHWHFWDU HO
JLUR GHO REMHWR

x OLQLPXP [\ PtQLPR iQJXOR GH URWDFLYQ

x OD[LPXP [\ Pi[LPR iQJXOR GH URWDFLYQ

$ FROQWLQXDFLYQ VH DxDGH GLUHFWDPHQWH HQ HO FXHUSR GHO

)LIXUD 6FULSW ORXVH /RRN FXHUSR

-

(@}



3RVWHULR UP BRRH HOKBRUWSW HQ OD FiPDUD SHUR D GLIHUHQFLI
OD RSFLYQ GH SRGHU JLUDU HQ DPERV HMHV GH HVWD PDQHUD C
VH PDQWHQGUIQ VLQFURQL]DGRV ILJXUD

)LIXUD 6FULSW ORXVH /RRN FiPDUD

2EWHQLGR HO FRQWURO GH OD FiPDUD \ OD URWDFLYQ GHO SHUVI
D WUDYpV GHO VFULSW 3/HDS6XSHU+HUR&RQWUROOHU" [ILJIJXUD
GHO *FRQVWUXFWRU" TXH YLHQH LQFOXLGR HQ 8QLW\ DO FXDO V
GHVKDELOLWR VX OHVK5HQGHU ~

)LIXUD 6FULSW ORXVH /RRN FiPDUD

/ID XQLYyQ GH HVWRV GRV VFULSWV TXLWD OD QHFHVLGDG GHO XV
HVWR VFULSWV \ SUHIDEV IXH QHFHVDULR KDFHU PRGLILFDFLRQF

OD LQWHUDFFLYQ FRQ HO XVXDULR (VWDV PRGLILFDFLRQHV V
SURJUDPDFLRQ



3URJUDPDFLYQ
(Q HYWH DSDUDWDGR VH FUHDURQ ORV GLIHUHQWHY VFULS
FRQ HO XVXDULR \ HYWDELOLGDG GHO VLVWHPD

,GHQWLILFDFLYQ GH PDQRV /HDS PRWLRQ
IRV SUHIDEV VRQ HOHPHQWRY SUHIDEULFDGRV ORV FXDOH
GH XVDU \ GH PRGLILFDU SDUD VHU LQFOXLGDV HQ DSOLI
PRGLILFDURQ ORV VFULSWV GH 20RXVH /RRN" \ 3/HDS6XS|
SURJUDPDURQ FUHDURQ FRQGLFLRQHV HVSHFLDOHV SDUL
VHSDUDGR H LQWHJUDU IXQFLRQHV HQ HOODV

(O VFULSW 30RXVH /RRN" VH SURJUDPYy SDUD VHU XVDGR VR
LITXLHUGD SDUD OR FXDO VH KL]R XQD OLVWD GH ODV PDQ
HQ XQD YDULDEOH VH JXDUGD OD ORFDOL]DFLYQ GH OD PDQ

)LIXUD 6FULSW ORXVH /RRN GHWHFFLYQ GH PDQR

$0 ILQDO VH FUHD OD FRQGLFLYQ GH VROR WRPDU \ GHWHF\
GHELGR D TXH HVWD FRQWURODUD HO PRYLPLHQWR GH OD I



)LIXUD 6FULSW ORXVH /RRN VHIJXLPLHQWR GH PDQR

(Q/HDS6XSHU+HUR&RQWUROOHU" VH FDPELY HO FLFOR GH C

HVWH FDVR VH SULRUL]J]R OD GHWHFFLYQ GH OD PDQR GHL
SHUVRQDMH VLQ QHFHVLGDG GH WHFODGR

)LIXUD 6FULSW /HDS6XSHU+HUR&RQWUROOHU GHWHFFLYQ GH PD

SHFLFODMH GH FRPSRQHQWHYV
8QD GH ODV FDUDFWHUtVWLFDV PiV LPSRUWDQWHY SURJUI

UHFLFODMH GH FRPSRQHQWHY SDUD RSWLPL]DU HO XVR GH
VH SURJUDPD HQ GRV VFULSWYV

(O VFULSW GHWWWERRAMW BURIUDPDGR SDUD GHVWUXLU ORV RE
FXDQGR H[SHULPHQWD OD FDtGD OLEUH \ GD SLH D OD FUHD

(@}
=2}



Y)LIXUD BFULSW GH GHVWUXFWRU FRQ FRQGLFLYQ

(O VFULSW LQVWDQFLDGRU" IXH SURJUDPDGR SDUD FUHDU
VLGR PDUFDGR FRPR GHVWUXLGR [ILJXUD

Y)LIXUD 6FULSW GH LQVWDQFLDGRU FRQ FRQGLFLYQ

8QD YH] WHUPLQDGRYV ORV GRV VFULSWV IXHURQ FRORFDGHF
sbub GHWHFWDU HO SDVR GH ORV REMHWRYV "D GLIHUHQW
VH HMHFXWH GH PDQHUD DWRPDWLFD GXUDQWH OD H[SHULF



)LIXUD &ROLVLRQDGRUHYVY GH UHFLFODMH

SURJUDPDFLYQ GH JUDYHGDG
8QD GH ODV IXQFLRQHV SULRULWDULDYV SDUD TXH OD DSOlI
FXPSOD FRQ ORV UHTXLVLWRYV SODQWHDGRYV HV HO FRQWL
VLIXLHQWH VFULSW ILJXUD SHUPLWH UHFUHDU GH PDQH
OXJDUHV GRQGH VH HQFRQWUDUD HO XVXDULR FDEH VHxDC(
SbDUD FRQWURODU OD JUDYHGDG SHUR QR HV WDQ SUHFLVLE

)LIXUD 6FULSW GH JUDYHGDG

SURJUDPDFLYQ GH FiPDUDV
2ZWUR UHTXHULPLHQWR TXH FXEULU HV SRGHU REVHUYDU C
iIQJXORV SDUD TXH VH FRPSDUH HO IHQYPHQR FRQ GLVWLQW
XQ FDPELR GH FiPDUDV GHQWUR GHO HVFHQDULR ILJXUD



)LIXUD 6FULSW FDPELR GH FDPDUD

/IDV VHQWHQFLDV TXH VH PXHVWUDQ HQ OD ILJXUD VRQ Ol
SDUD OLPLWDU VX IXQFLYQ VH DJUHJy XQD VHQWHQFLD LI
GH FIiPDUD FXDQGR XQ REMHWR SDVD SRU HO FROLVLRQDGR

)LIXUD &ROLVLRQDGRUHV GH FDPELR GH FiPDUD

$ FRQWLQXDFLYQ VH FUHDURQ WH[WXUDV FRQ UHQGHUL]D
GLIHUHQWHYV YLVWDV GH ODV FiPDUDV SDUD TXH VHD SRV
SHUPLWLY TXH OD FDtGD GH ORV REMHWRY VH SXHGDQ RE
VLPXOWDQHD ILIXUD

(e}
(@}



)LIXUD 7THIWXUDV FRQ UHQGHU

(VWDV WH[WXUDV VH HQOD]DURQ GLUHFWDPHQWH FRQ ODV

)LIXUD &iPDUDV GH UHQGHU

SURJUDPDFLYQ GHO WXWRULDO GH D\XGD SDUD HO XViI
6H GHVDUUROOY XQ SHTXHKRSWPRMRHRXWORGE8 ®RR G@RWRUQFR
DOWHULRU SDUD TXH HO XVXDULR VH IDPLOLDULFH FRQ VX
GHVWUXFWRUHY TXH OLEHUDQ UHFXUVRV FRQIRUPH VH FX
PLVPR ILJXUD

(@}
(@}



)LIXUD 7XWRULDO OHDS

(Q HVWH VFULSW ILJXUD VH HQOLVWDQ WRGRV ORV HOF
ODV GLIHUHQWHV LQVWUXFFLRQHV \ REMHWRV SDUD HO G|
HQ YDULDEOHV SXEOLFDV SDUD GHVSXpV VHU XWLOL]DGR
GHVHQFDGHQDQGR &DGD FRQGLFLYQ HV XQ SDVR TXH HO X
HO WXWRULDO

8QD YH] TXH HO XVXULR WHUPLQH SRGUD LQLFLDU GH PD¢
DSOLDFLRQ

)LIXUD 6FULSW WXWRULDO



3URJUDPDFLYQ GH PiTXLQDV GH HVWDGR \ DQLPDFLYQ
3DUD FUHDU XQD LQWHUDFFLRQ HQWUH HO XVXULR \ ORV
GLIHUHQWHYV PiTXLQDV GH HVWD®R L POWWRAE QD Y/G R GRID & H UA
DJUHJDQ ODV DQLPDFLRQHV MXQWR FRQ VXV WUDQVLFLRQF
VLIXLHQWH HVWDGR DQLPDFLRQ FRPR VH SXHGH YHU HQ O©

)LIXUD OiTXLQD GH HVWDGR

3DUD KDELOLWDU OD WUDQVLFLRQ VH XWLOL]J]R HO VLJXLHQ)
OD VHFXHQFLD GH DQLPDFLRQ GHO SHUVRQDMH HVWH VFUI
SHUVRQDMH I1LJXUD



)LIXUD 6FULSW GH WUDQVLFLYQ

(VWRV VFULSWV VH HQOD]DQ FRQ ODV WUDQVLFLRQHV GH
GLIHUHQWHYV ,I| FRQGLFLRQDOHV ORV FXDOHV GHSHQGLH(
SRU HO XVXDULR GHVHQFDGHQDUD ODV DQLPDFLRQHV DG
VHFXHQFLDV GH DQLPDFLYQ QR FRQWLHQHQ OD YR] GHO S
PDQXDO

3DUD VLQFURQL]DU HO DXGLR FRQ OD DQLPDFLYQ GHEH FU
SDQLPDVBIHR®ILW\ GRQGH VH SXHGH REVHUYDU OD VHEXHQFL
WRPDU FRPR JXtD GH GRQGH GHEH LQLFLDU 0D LWAHBNIRBX F F
HYHGWWH VHUi HO HQFDUJDGR GH UHSURGXFLU HO DXGLR M



)LIXUD (YHQWRY GHQWUR OD DQLPDFLYQ
3bUD VHOHFFLRQDU OD VHFXHQFLD GH DXGLR HV QHFHVDUI

VH PXHVWUD HQ OD ILJXUD (VWH VH HQFDUJD GH DVLJQCL
UHSURGXFLUORD@LPBWLRQUNHHO®V -

)LIXUD 6FULSW GH DXGLR

(VWH VFULSW VH LQWHJUD GLUHFWDPHQWH HQ HO LQVSHF\
VHFXHQFLD GH DXGLR D UHSURGXFLU



)LIXUD ,QWHJUDFLYQ GH DXGLR

SUXHEDY GH LQWHJUDFLYQ
3buD YHULILFDU HO FRUUHFWR IXQFLRQDPLHQWR GH OD D
FRQVWDQWHPHQWH VH HVWXYR XWLOL]DQGRBRQQWRISFRL Q HMI
'‘H HVvWD PDQHUD VH REVHUYYy HO FRPSRUWDPLHQWR GH

KLFLHURQ FRUUHFFLRQHVY SHUWLQHQWHY WDQWR GH DFWX
GHVWUXFWRUHV HWF

i1d



)LIXUD

(MHEXFLYQ GH OD DSOLFDFLYQ

(Q OD VLIXLHQWH WDEOD VH GHVFULEHQ ORV HUURUHV GH

KLFLHURQ HQ pVWD IDVH

7DEOD 7DEOD GH HUURUHYV

(UURUHV

&RUUHFFLRQHV

/D DSOLFDF
SXHGH FRQ

LyQ QR VH
HFWDU FRQ

/HDS ORWLRQ

(VWH HUURU VH SURGXMR SRU OD DFWXDOL]DFLYQ GH OD DSOLFDF
DUUHJOy DFWXDOL]DQGR OD FDUSHWD GH 3SOXJJLQV

GHQWUR OD

IRV REMHW
GHO DOFD
XVXDULR \
GHO GLVSR
ORWLRQ
WHUPLQD

RV VDOHQ
QFH GHO

HO WXWRULDO
/LWLYR /HDS
QXQFD

(O SUREOHPD HUD TXH ORV REMHWRY VDOLDQ GHO UDQJR GH ORV
GH OD ]JRQD GH LQWHUDFFLRQ VH VROXFLRQR DJUHJDQGR XQD 3FL

—_
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0DOD UHSU
GH OD DQLRHA

$O0 UHSURGXFLU OD DQLPDFLYQ HO SHUVRQDMH *DOL

VH DUUHJOy DJUHJDQGR OD RSFLyYyQ 35RRW ORWLRQ~
SDUWH GHO SODQR

RGXFFLyQ
DFLyYQ

OHR *DOLOHL |

10 FXDO SHU|

&UHDFLYQ
PHGLGD GH

$0O WHQHU LQWHUDFFLYQ ORVY LQVWDQFLDGRUHYV VH
Pi[LPD GH REMHWRYV TXH VH WHQGUi HQ FDGD HVFHQ

VLQ
REMHWRYV

[=
O

UHy XQ HUUR
ULR SRU OR

&RQWURO G
HQ HMHFXF

&XDQGR VH HMHFXWDED HO UHJUHVR DO HVFHQDULR
TXHGDED DWUDSDGR HQ HO FROLVLRQDGRU GH FDP

HISHULPHQWDFLYQ

H FiPDUDV
yQ

DSOLFDFLYyQ SDUD VROXFLRQDU HVWR VH DJUHJDUR

GHVSXpV GH
"LR GH FiPDU
Q FROLVLRQI

B

&RQWURO G
GH DJDUUH

H GLVWDQFLD

FRUUHFWD HMHFXFLYQ

&XDQGR VH HMHFXWDED OD VHFXHQFLD GH H[SHULP
FRQVLVWHQWH OR TXH GLILFXOWDED OD LQWHUDFFLY

HQWDFLYQ O
Q IXH QHFHYV

&ROLVLRQD
DSDULFLYQ
SHTXHXRV

GRUHV GH

/RV FROLVLRQDGRUHY GRQGH ORV REMHWRY VRQ LQ
FDtDQ FRQ

HYLWDU TXH ORV REMHWRYV VH FD\HUDQ PLHQWUDV H

P X\

IDFLOLGDG SRU OR FXDO VH FUHDURQ FH

VWDQFLDGRYV
OLVLRQDGRL
O XVXDULR W

—_
—_—
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(PSDTXHWDGR
(O HPSDTXHWDGR VH UHILHUH D OD IRUPD TXH VH GLVWUL
RSHUDWLYRV SRGUiIi UHSURGXFLUVH

(Q HVWH FDVR VH FRQILIJXUDURQ OD DSOLFDFLYyQ SDUD VHI
'LQGRZV \ XWLOL]DQGR HO DSDUWDGR GH 3% XLOG 6HWWLQJ\
SbubD TXH OD DSOLFDFLYQ VH HMHFXWH FRUUHFWDPHQWH

&DOLGDG 34XDLOLW\" (VWD RSFLYQ HVYWDEOHFH OD FDC
OD DSOLFDFLYQ HQ HO PHQ~ GH 3(GLW"™ HQ OD VHFFLYC
PtQLPR XQD FDOLGDG 3*RRG™ %XHQD HVWR SHUPLWLUI
FDUDFWHUtVWLFDV \ WHQHU XQ EXHQ UHQGLPLHQWR

3$QWL $O0DLVLQJI" (VWD D\XGD D PDQWHQHU OD UHSUH\
GHQWUR GH OD DSOLFDFLYyQ DO LJXDO GHEH FRQILJXU
UHVROXFLYQ OD GLVWDQFLD FRQ UHVSHFWR DO HPLVRI
/ID FRQILIXUDFLYQ VH REVHUYD HQ OD LPDJHQ

)LIXUD 2SFLRQHVY GH FDOLGDG

SRVWHULRUPHQWH VH SDVD D OD FUHDFLYQ GHO HMHFXWD
PHQ~ 3)LOH" HQ HO DSDUWDGR 3%XLOG 6HWWLQJV" VH LQ



DSOLFDFLYQ GH 59 HQ HVWD PLVPD VHFFLYQ VH FRQILJXUI
GHVSOHJDGR \ ODV DUTXLWHFWXUDV VRSRUWDGDV ILJXUD

)LIXUD 2SFLRQHV GH VLVWHPD RSHUDWLYR

3bub HVWDEOHFHU XQ LFRQR DO DUFKLYR HMHFXWDEOH G
DUFKLYR ILQDO VH DEUH HO DSDUWDGR 330D\HU 6HWWLQJ\
VHFFLYQ 3'HIDXOW ,FRQ" ILJXUD

)LIXUD 6HOHFFLYyQ GH LFRQR

3bub GHWHUPLQDU OD UHVROXFLYQ GH GHVSOLHJXH VH VF
VH FRQILJXUDQ ODV RSFLRQHV 3 HIDXOW 6FUHHQ :LGWK"



FDVR VH XWLOL]DURQ YDORUHV GH SRU SDUD TXH HO
SDUD XQD EXHQD UHSUHVHQWDFLYQ ILIJXUD

)LIXUD 6HOHFFLYyQ GH LFRQR

3buUD ILQDOL]DU VH HVWDEOHFH OD UXWD FRPR GHVWLQR G
DO ILQDOL]DU HO LFRQR GH OD DSOLFDFLYQ VH PXHVWUD FF

)LIXUD (PSDTXHWDGR ILQDO



)DVH GH (YDOXDFLYQ \ FLHUUH
9DORUDFLYQ SRU HO FOLHQWH XVXDULR
8QD YH] TXH VH FRQVLGHUy TXH OD DSOLFDFLYQ YLUWXTE
XQLGLPHQVLRQDO GHVDUUROODGD HVWDED HQ YHUVLYQ $0O
SODQWHDGRY DO LQLFLR GHO SUR\HFWR VH GHFLGLY XWLC
%DUURVR \ /ORUHQWH FRQ OD ILQDOLGDG GH REWHQH!
SURIHVRU TXH LPSDUWH HO WHPD GH FDtGD OLEUH HQ VHJX
DFHSWDFLYyQ GH OD 5% 5HDOLGDG $XPHQWDGD

(VWH FXHVWLRQDULR HVWi FRPSXHVWR SRU SUHIJXQWDYV
SHUFLELGD IDFLOLGDG GH XVR SHUFLELGD SHUFHSFLYy
OD LQWHQFLYQ GH XWLOL]DU FDOLGDG GHO VLVWHPD \
UHDFWLYRV VRFLR GHPRJUIILFRYV

< WLSR OLNHUW FRQ VLHWH RSFLRQHV GH UHVSXHVWD ([w
ILJHUDPHQWH SUREDEOH ILQJIXQR SRFR SUREDEO
((WUHPDGDPHQWH LPSUREDEOH

(VWH FXHVWLRQDULR SXHGH VHU HQFRQWUDGR HQ $QH[RV



&DStWXOR

&RQFOXVLRQHV

6H ORJUy KDFHU XQD DSOLFDFLYQ GH 59 LQPHUVLYD OD FXD
GH KHUUDPLHQWD GH DSR\R GLGIiFWLFR HPSOHDGDV SDUD |
OLEUH GHQWUR GH XQD FODVH

$O0O FUHDU HO SUHVHQWH SUR\HFWR FRQ OD PHWRGRORJt]
RSRUWXQLGDGHY GH PHMRUD TXH SHUPLWLUIQ DJLOL]DU HC

x &UHDU XQ UHSRVLWRULR GH FRQWHQLGR SDUD DOPDFH
GHVDUUROODQGR FRQ HO REMHWLYR GH TXH SRVWHULI
DSOLFDFLRQHV \ D VX YH] PLQLPL]DU WLHPSRV GH SURC

x $GHFXDU ODV IDVHV GH GLVHXxR \ GHVDUUROOR DO SL:
SXHGDQ GHVDUUROODU YDULDY DFWLYLGDGHYV GH PDQH
GH ORV UHFXUVRV DUWtVWLFRVY HM 3HUVRQDMHV F
WHFQROYJLFRVY HM 6FULSWYV SDUD HO IXQFLRQDPLHQW

3RU RWUD SDUWH GHVSXpV GH TXH ORV SURIHVRUHV XWL

FXHVWLRQDULR GH DFHSWDFLYyQ WHFQROYJLFD HIWHUQDURC
GHELGR D TXH VRQ |iFLOHVY GH XVDU \ PDQHMDU $GHPiIV F
TXH ORV FRPSRQHQ SUHVHQWDQ XQD EXHQD HVWUXFWXUD



$XQDGR D OR DQWHULRU HYDO~DQ HQ XQ UDQJR GH PX\ &
FRPSUHQVLYQ GH ORV FRQFHSWRYV SUHVHQWDGRYV SHUPLW
SXHGDQ UHIRU]DU ORV WHPDV YLVWRYV HQ FODVH IXHUD GH
HQFXHQWUDQ OLJHUDPHQWH SUREDEOH \D TXH FRQVLGHL
LOQFRUSRUDUOD HQ OD FODVH DTXt VH WHQGUtD TXH UHIOF
UHVSXHVWD \D SXHGHQ DIHFWDU RWURYV IDFWRUHV FRPR V
HIWUD QR FRQWDU FRQ HO HTXLSR DGHFXDGR QR WHQHU ¢



(UDEDMRYV IXWXURYV

x $JUHJDU OD YLVXDOL]DFLYQ GH ORV GDWRV GH PHGLFL:
SDUD SRGHU HO GHVDUUROOR PDWHPiIWLFR GH ORV IHQ

Xx ,QFRUSRUDU PiV REMHWRY \ HVFHQDULRY SDUD WHQHU
IHQYPHQR

X ,QFOXLU PiV IHQyPHQRV ItVLFRV SDUD VX H[SHULPHQWTLC
*DOLOHR *DOLOHL

x ,QFOXLU D PDV ILIJXUDV UHSUHVHQWDWLYDV GH OD ItVLI



$QH[RV

iid



$QHI[R



$QHI[R



$QHI[R



$QHI[R



$QHI[R

$XPHQWR GH FRQWHQLGR GH EDVH GH GDWRV GH ODERUDW|

6H DJUHJDURQ GLYHUVRYV 3VN\ER[fV" DO EDQFR GH GDWRYV
IXWXURV WUDEDMRYVY DVt FRPR DOJXQRV SHUVRQDMHYVY REM



SQHI[R

, QVWUXPHQWR SDUD PHGLU HO QLYHO GH DFHSWDFLYyQ GH OD 59

*HQHUR ) 0 (GDG

EUHD FXUULFXODU I1LYHO GH H

(O FXHVWLRQDULR HV DQYQLPR \ YROXQWDULR VXV| UHVSXHVWDV VH PDQW
TXH VH VROLFLWD VX RSLQLYyQ VLQFHUD DO UHVSHFWR 1R KD\ UHVSXHVW|
YDOLRVDV G5HVSRQGD GHVSXpV GH OHHU FXLGDGRYDPHQWH FDGD HQXQFL

FDVLOOD GH OD OHWUD FRUUHVSRQGLHQWH $ % & ' ( )R *
,QVWUXFELRQHV

$ HWUHPDGDPHQWH SUREDEOH % PX\ SUREDEOH |& OLJHUDPHQWH SURETL
SRFR SUREDEOH ) EDVWDQWH LPSUREDEOH \ * H[WUHPDGDPHQWH LPSURE

1-PHUR 3UHJXQWD s & [ ()]~

(O XVR GH HVWH VLVWHPD GH 5% PHMRUDUI PL| DSUHQGL]DMH \
UHQGLPLHQWR HQ HVWD DVLJQDWXUDO §3

(O XVR GHO VLVWHPD GH 5% GXUDQWH |ODV [FODVHV PH IDFLOLWDUtD OD
FRPSUHQVLYQ GH FLHUWRYVY FRQFHSWRV| 8B

&UHR TXH HO VLVWHPD GH 5% HV ~WLO FXPQGR VH HVWi DSUHQGLHQGR
83

&RQ HO XVR GH OD 5% DXPHQWDUtD PL UHQGLPLHQWR 83

&UHR TXH HO VLVWHPD GH 5% HV GLYHUWLGH 83

$SUHQGHU D XVDU HO VLVWHPD GH 58 QOR|HY XQ [SUREOHPD SDUD Pt
)83

$SUHQGHU D XVDU HO VLVWHPD GH 5$|HY FODUR | FRPSUHQVLEOH
)83

8WLOL]DU HO VLVWHPD GH 5% HV GLYHUWLGR 3

[
T
(¢]
£8
%)

'LVIUXWp FRQ HO XVR GHO VLVWHP|D

&UHR TXH HO VLVWHPD GH 5% SHURLWH|DSUHQGHU MXJDQGR '3

(O XVR GH XQ VLVWHPD GH 5% KDFH TKH/HO® DSUHQGL]DMH VHD PiV
LQWHUHVDQWH $8

OH KH DEXUULGR XWLOL]DQGR HO YLYWHPD GH|54 48

&UHR TXH HO XVR GH XQ VLVWHPD [GH 5% HQ|HO DXOD HV EXHQD LGHD
$8

OH JXVWDUtD XWLOL]DU HQ HO IXWXUR|HO VLVWHPDp GH 5% VL WXYLHUD
RSRUWXQLGDG ,8

OH JXVWDUtD XWLOL]DU HO VLVWHRPD|GH 5% SDUD| DSUHQGHU DQDWRPtD
FRPR RWURV WHPDV ,8

(O IXQFLRQDPLHQWR GHO UHFXUVR GH 5$|TXH WH KHPRV SUHVHQWDGR
HV

(Q JHQHUDO OD HVWpPpWLFD GHO| UHFXUVR
FRQVLGHUDYV

wn

URGXFLGR HQ 5% OR

—_—
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(Q JHQHUDO HO IXQFLRQDPLHQWR WPpFQLRER GHO UHFXUVR SURGXFLGR HQ
5$ OR FDOLILFDUtD GH

(Q JHQHUDO FyPR YDORUDUIDYV OD| SUHVHQWDFLYQ |GH OD LQIRUPDFLYQ
HQ OD SDQWDOOD

IRV REMHWRYV SURGXFLGRV HQ 59 VRQ® VHJXUR

'H PDQHUD JHQHUDO PH FRQVLGHUR [FOSDFUWDGIR SDUD HO PDQHMR
WpFQLFR GH ORV PHGLRV DXGLRYLVXPOHMW HILQIRURIWLFD

"H PDQHUD JHQHUDO PH FRQVLGHUR |[FOSDFLWPG|R SDUD HO PDQHMR
WpFQLFR GH ,QWHUQHW

'H PDQHUD JHQHUDO PH FRQVLGHUR [FDSDFLWPGIR SDUD HO PDQHMR
WpFQLFR GH ORV REMHWRYV SURGXKFLGRY HQ |HQ VLVWHPD GH 59

8QD YH] DQDOL]DGR HO LQVWUXPHQWR VH PRGLILFYy OD U!
REMHWLYR GH TXH IXHUD PiV FODUDV SDUD ORV SURIHVRUH
HVFDOD LQWDFWRYV

) PHOWR SDUD PHGLU HO QLYHO GH DFHSWDFLYyQ GH OD DSOLFDFLyYQ
Lok L SoéggwmﬂgbGHO SURIHVRU

*HQHUR ) 0 (GDG

EUHD FXUULFXODU I1LYHO GH H

(O FXHVWLRQDULR HV DQYQLPR \ YROXQWDULR VXV| UHVSXHVWDV VH PDQW
TXH VH VROLFLWD VX RSLQLYyQ VLQFHUD DO UHVSHFWR 1R KD\ UHVSXHVWI
YDOLRVDV 5HVSRQGD GHVSXpV GH OHHU FXLGDGRYDPHQWH FDGD HQXQFL
FDVLOOD GH OD OHWUD FRUUHVSRQGLHQWH $ % & ' ( )R *

,QVWUXFFELRQHYV

$ HWUHPDGDPHQWH SUREDEOH % PX\ SUREDEOH |& OLJHUDPHQWH SURETL
SRFR SUREDEOH ) EDVWDQWH LPSUREDEOH \ * H[WUHPDGDPHQWH LPSURE

1-PHUR 3UHJXQWD s & [ ()]~

(O XVR GH OD DSOLFDFLYyQ GH 59 SRGUtp FHMRUD|lU HO DSUHQGL]DMH GH
ORV HVWXGLDQWHV HQ HO DXOD

/D XWLOL]DFLYQ GH OD DSOLFDFLYQ GH p9|GXUDQWH OD FODVH IDFLOLWDUt!
D ORV HVWXGLDQWHY OD FRPSUHQVLYQ|GH FLHUWRY FRQFHSWRYV

&UHR TXH HO XVR GH ODV DSOLFDFLRRQHV GH[59 HV 1WLO FXDQGR VH HVWi
HQVHXxDQGR \ ORV HVWXGLDQWHY HVWiQ DSUHQGLHQGR

&UHR TXH OD DSOLFDFLYQ GH 59 HY IJFUO |GH X\VD|U

$SUHQGHU D XVDU \ PDQHMDU OD| DSOLFDFILYR GH 59 QR HV XQ
SUREOHPD SDUD Pt

/D LQWHUDFFLYQ FRQ OD DSOLFDFlUyQ GH $9 HV, FODUD \ FRPSUHQVLEOH

&UHR TXH OD DSOLFDFLYQ GH 59 SHUARLWH|TXH|ORV HVWXGLDQWHYV
UHIXHUFHQ HO WHPD YLVWR HQ FODVH MXJDQG|R

'LVIUXWp OD FODVH FRQ HO XVR GH QD DSIOUFOFLyQ GH 59

—_—
bl
—_—



/D FODVH HV HQWUHWHQLGD FRQ X

QO

D H

Ly

(O XVR GH OD DSOLFDFLYQ GH 59 K
LQWHUHVDQWH

DH

DD

DD

(QVHxDU HO WHPD GH FDtGD OLEUH
DSOLFDFLYQ GH 59 PH SDUHFLY DEX

PL
UL

W X

&UHR TXH HO XVR GH XQ VLVWHPD
LGHD

5¢

HO

X O

OH JXVWDUtD XWLOL]DU OD DSOLFD
OD RSRUWXQLGDG

FL

HQ

(O XVR GH DSOLFDFLRQHV GH 59
UHSDVDU \ UHIRU]DU ORV WHPDV Y

DH
LV

W R

O
T

U P
HQ

LW,
Fd

LU
DD

tD
vV H

OH JXVWDUtD XWLOL]DU DSOLFDF
HVWXGLDQWHYV UHSDVHQ \ UHIXHUF

QH

\Y
RV

Gh
W

HH

OT
O o

IRV REMHWRY SURGXFLGRV HQ
HVWpWLFDPHQWH DGHFXDGRV SDUI

D

SQ
W H

LH
P

D H

D HQ

/IRV REMHWRV SURGXFLGRV HQ OD
FRUUHFWDPHQWH

LR

D H

Ly

G H

/IRV REMHWRYV SURGXFLGRV HQ OD
HVWUXFWXUDGRYV \ RUJDQL]DGRYV

SQ

LH

DH

Ly

/IRV REMHWRV SURGXFLGRV HQ OD

DS

oL

FD

FL

yQ

/IRV REMHWRV SURGXFLGRV HQ OD

DS

oL

FD

FL

yQ

'H PDQHUD JHQHUDO PH FRQVLGHU

WpFQLFR GH ORV REMHWRYV SURGXEF

Ld

F O
b R

F L

W
oD

GH 59 GH HVWH WLSR

VH VHD PiV

DWHVY DWUDYHV GH OD

D HV XQD EXHQD

O IXWXUR VL WXYLHUD

D PLV DOXPQRYV

SRU VX FXHQWD

PUD TXH PLV
H FODVH

GH 59 VRQ
HVWLYQ

I 59 IXQFLRQDQ

59 HVWiQ ELHQ

9 VRQ DWUDFWLYRYV
9 VRQ VHIXURYV

SDUD HO PDQHMR
LFDFLYQ GH 59
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: %LEOLRJUDItD

$QWRQLHWWL $ 5DVL & ,PSHULR ( 6DFFR 0 7KH
LQ HGXFDWLRQ (GXFDWLRQ DQG ,QIRUPDWLRQ 7HFK!

$
'HGH & 6DO]JPDQ 0 /RIWLQ 5 % $VK . 8VLQJ YL

FRQYH\ DEVWUDFW VHDH@WDRILFPVERQFEHSHMOWFHY RI WKH
5HVHDUFK 'HVLJQ DQG ,PSOHPHQWLQJ $GYDQFHG 7HFK
IDZUHQFH (UOEDXP +LOOVGDOH 1-

'LENH\ 0 BSLRHYINLRQDO YLUWXDO ZRUOGV DQG GLV
VWXGLHV RI $FWLYH :RUOGV DV D PHGLWPV KR WM RSO
HGXFDWLRQDO WHFKQRORJ\ M [

*XLOOpQ ' = /ID UHDOLGDG YLUWXDO FRPR UHFXUVR \

OD LQYHVMWLIDFL$EYLVWD ,EHURDPHULFDQD GH 7HFQRO
(GXFDFLYQ HQ 7HFQRORJtD

*XU X & 9LUWXDO 5HDOLW\ $SSOLFDWLRQV LQ 7RXU
&RRSHU O (G ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7t
7TRXULVW ,QGXVWU\ 86% ,*, *OREDO '2,

FK

+XL =KHQ 5 =RQJ )D [/ $SSOLFDWLRQ DQG 3URVS

7THFKQRORJ\ LQ &ROOHJH ,GHRWIROOAD B QW XA WHRY 'H\

(QJLQHHULQJ $SSOLFDWLRQV JRXUWK '20WHUQDW
,6'($

,EDQH] 0 % *DUFLD - - *DODQ 6 ODURWR ' ORULOOR
DQG ,PSOHPHQWDWLRQ RI D ' 0OXOWL 8VHU 9LUWXI
/IHDU YIGXFDWLRQDO 7THFKQRORJ\ 6 RFLHW)



.DVWRXGL ' 8VLQJ D 4XHVW LQ D "9LUWXDO (QYLURQ
OS9RFDEXODU\ $FTXLVLWLRQ LQ )RXWRSEQD/Q@ GNVRIH. DMWDRC
&RPSXWHU $VVLVWHG /DQJXDJH /HDUQLQJ (852&%$//

.DXIPDQQ + 6FKPDOVWLHJ '"HVLJQLQJ LPPHUVLYF
HGXFDWLRIQUWXRO B5HDOLW\ &RQIHUHQFRK '2,
95
QXW]HQ . % HQQHG\ ' 0 '"HVLJQLQJ WKH VHOI

UHODWLRQDO VHOI FRQFHSW WKURXJK VRFLDO HQFR
HQYLURQ@PMHWD FWLYH /HDUQLQJ (QYLURQPHQWV

3pUH] 0 =DEUH ( ,VODV ( 5HDOL G D% RILHMWOOD Q( 8Q
 QVWLWXWR GH ,QYHVWLJDFLYQ (OHFWUYQLFDYV

5DKLPL $ *ROVKDQ 1 ORKHEL + 9LUWXDO 5HDOLW
,UDQLDQ ()/ &RQWH[W 3HUVRQDO 3URFKGLMED O 6 RRLD G HI
%YHKDYLRUDO 6FLH®FHV'2, M VEVSUR

6KL < / $SSOLFDWLRQ RI 9LUWXDO 5HDOLW\ 7HFKQR
6 -LQ 4 -LDQJ ; 3DUN - (G )URQWLHU DQG )XWXL
7HFKQRORJ\ LQ OHGLFLQH DQG (GXFDWLRQ 1HV

B

3DQWHOLGLY 9 5HDVRQV WR 8VH 9LUWXDO 5HDOLW\
ZE88%WIIAEX } X uUX&RIEVXOMDGR HO GH GLFLHPEUH GH

9DOGLYLD $ 2 (O FRQVWUXFFLRQLVPR \ VXV UHSHUF
SRU FRPSXWRDWDEWRYV

=KDQ = 7KH $SSOLFDWLRQ RI 95 RQ 'LVWD Q&R ¢(GXFDW
JU%uUS]VP v /v(}EU 3]} HBOLQ +HLGHOEHUJ 6SULQJHU '2
B

iTo



+XL =KHQ DQG / =KRQJ )D $SSOLFDWLRQ DQG 3UF
7HFKQRORJ\ LQ &ROOHJIH ,GHRORJLFDO (GXFDWLRQ )R:
,QWHOOLJHQW 6\WWHPV 'HVLJQ DQG (QJLQHHULQJ $SSOL

(VWHYH - 6HJXUD DQG 0 *LVEHUW 3'LVHXR GH XQ HOQ
FRPSHWHQFLD GLJLWDO GRFHQWH HQ HVWXGLDQWHV X!
SHUFHSFLYQ GH XWLOLGDG ~ 5(/$7(& YRO SS

6KXGD\IDW ) OROGRYHDQX DQG $ OROGRYHDQX 3% " YL!
WHDFKLQJ FKHPLVWU\ LQ KLJK VFKRRO ~ $QQDOV RI "$$3(
UG QWHUQDWLRQDO '$$$0 6\PSRVLXP YRO SS

ORUDOHV [/ ( $OYLWHU & +LGDOJR - - $PDGRU - $ =
'HVDUUROOR (YROXWLYR GH (VFHQDULRYV 7ULGLPHQVLRQC
9LUWXDO SDUD HO &HQWUR 8QLYHUVLWDULR 8%(0 (FD\
&RPSXWDFLYQ YRO SS





