
(OHFWUyQLFD�\�QXHYRV

(63$'�1LYHO�

(OHFWUyQLFD� \� QXHYRV� DYDQFHV� WHFQROyJLFRV� HQ� HO
FDPSR� GH� OD� FRPXQLFDFLyQ�� (OHFWULFLGDG� \
HOHFWUyQLFD

ÈPELWR�&LHQWtILFR
7HFQROyJLFR
&RQWHQLGRV

(OHFWUyQLFD�\�QXHYRV�DYDQFHV�WHFQROyJLFRV�HQ�HO�FDPSR
GH�OD�FRPXQLFDFLyQ�

(OHFWULFLGDG�\�HOHFWUyQLFD

/DV� SULPHUDV� UHIHUHQFLDV� HVFULWDV� VREUH� OD� HOHFWULFLGDG� VH� GHEHQ� D� 7DOHV� GH� 0LOHWR�� 7DOHV� REVHUYy� TXH
IURWDQGR�XQ�WUR]R�GH�iPEDU�FRQ�XQ�WHMLGR�VH�DWUDtDQ�SHTXHxRV�REMHWRV�

0XFKR�GHVSXpV��HQ�HO� VLJOR�;9,,,��%HQMDPLQ�)UDQNOLQ� � VXJLULy�TXH� ORV� FXHUSRV� WLHQHQ�XQD� FDQWLGDG� �GH
�IOXLGR�HOpFWULFR��\�FXDQGR�VH�IURWDQ�VH�SDVDQ�SDUWH�GH�XQR�D�RWUR��3RU�OR�WDQWR��XQ�REMHWR�TXHGD�FDUJDGR
FRQ�H[FHVR�GH�IOXLGR�\�RWUR�FRQ�XQ�GHIHFWR�GH�LJXDO�YDORU��(V�GHFLU��HO�SULPHUR�VH�FDUJD��FRQ�FLHUWD�FDQWLGDG
GH�HOHFWULFLGDG�SRVLWLYD�\�HO�VHJXQGR�FRQ� OD�PLVPD�FDQWLGDG�QHJDWLYD��+R\�HQ�GtD�VH�FRQVHUYD� OD� LGHD�GH
FDUJD�SRVLWLYD�\�QHJDWLYD�

%HQMDPLQ�)UDQNOLQ
,PDJHQ�GH�-��'XSOHVVLV�HQ�:LNLPHGLD��&&

(O�FRQMXQWR�GH�IHQyPHQRV�ItVLFRV�UHODFLRQDGRV�FRQ�OD�SUHVHQFLD�\�IOXMR�GH�FDUJDV�HOpFWULFDV�UHFLEH�HO�QRPEUH
GH�HOHFWULFLGDG�� (Q� HVWH� WHPD� QRV� YDPRV� D� FHQWUDU� HQ� � HO� IOXMR� R� PRYLPLHQWR� GH� SDUWtFXODV� FDUJDGDV
HOpFWULFDPHQWH�SRU�XQ�PHGLR�PDWHULDO��OD�FRUULHQWH�HOpFWULFD�

https://upload.wikimedia.org/wikipedia/commons/2/25/Franklin-Benjamin-LOC.jpg
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���/D�FRUULHQWH�HOpFWULFD

$FWXDOPHQWH� VDEHPRV� TXH� OD� HOHFWULFLGDG� HV� XQD� IRUPD�GH� HQHUJtD� \� TXH� OD� FRUULHQWH� HOpFWULFD� VH� GHILQH
FRPR�HO�IOXMR�GH�HOHFWURQHV�D�WUDYpV�GH�XQ�PHGLR�PDWHULDO��3HUR��¢TXp�VRQ�ORV�HOHFWURQHV"

7RGD�OD�PDWHULD�HVWi�IRUPDGD�SRU�iWRPRV��$�VX�YH]�HQ�ORV�iWRPRV�VH�GLVWLQJXHQ�GRV�SDUWHV��HO�Q~FOHR�\�OD
FRUWH]D�� (O� Q~FOHR� FRQWLHQH� SDUWtFXODV� FDUJDGDV� SRVLWLYDPHQWH�� ORV� SURWRQHV� \� SDUWtFXODV� VLQ� FDUJD�� ORV
QHXWURQHV��/D�FRUWH]D�URGHD�DO�Q~FOHR�GH�XQ�iWRPR�\�HVWi�IRUPDGD�SRU�SDUWtFXODV�FDUJDGDV�QHJDWLYDPHQWH
OODPDGDV�HOHFWURQHV�� /D� FDUJD� QHJDWLYD� GH� XQ� HOHFWUyQ� HV� LJXDO� D� OD� FDUJD� SRVLWLYD� GH� XQ� SURWyQ�� \� HO
Q~PHUR� GH� HOHFWURQHV� HQ� XQ� iWRPR� HV� XVXDOPHQWH� LJXDO� DO� Q~PHUR� GH� SURWRQHV�� &XDQGR� OD� IXHU]D� GH
HTXLOLEULR�HQWUH�SURWRQHV�\�HOHFWURQHV�HV�DOWHUDGD�SRU�XQD�IXHU]D�H[WHUQD��XQ�iWRPR�SXHGH�JDQDU�R�SHUGHU
HOHFWURQHV�

&XDQGR� ORV�HOHFWURQHV�VH� �SLHUGHQ��GH�XQ�iWRPR��HO� OLEUH�PRYLPLHQWR�GH�HVWRV�HOHFWURQHV�FRQVWLWX\H�XQD
FRUULHQWH��XQ�IOXMR��OD�FRUULHQWH�HOpFWULFD�

,PDJHQ�HQ�7(;��/LFHQFLD�&&

8QD�FRUULHQWH�HOpFWULFD�HV�XQ�PRYLPLHQWR�RUGHQDGR�GH�FDUJDV�OLEUHV��QRUPDOPHQWH�GH
HOHFWURQHV��D�WUDYpV�GH�XQ�PHGLR�PDWHULDO�

,PDJHQ�GH

6�(KDUGW�HQ

:LNLPHGLD�&&

&RQGXFWRUHV�� SHUPLWHQ� OD� FLUFXODFLyQ� GH� HOHFWURQHV� OLEUHV� �� 6RQ� FRQGXFWRUDV
WRGDV� ODV� VXVWDQFLDV� TXH� WLHQHQ� FDUJDV� HOpFWULFDV� FRQ� OLEHUWDG� SDUD
PRYHUVH��/RV�PHMRUHV�FRQGXFWRUHV�VRQ�ORV�PHWDOHV�

$LVODQWHV��QR�SHUPLWHQ� OD� FLUFXODFLyQ�GH� FDUJDV�HOpFWULFDV� OLEUHV��6RQ�DLVODQWHV� OD
PDGHUD��HO�SOiVWLFR��HO�DLUH��OD�FHUiPLFD�\�HO�YLGULR��SRU�HMHPSOR�

&RQGXFWRUHV��DLVODQWHV�\�VHPLFRQGXFWRUHV

1R�WRGDV�ODV�VXVWDQFLDV�SHUPLWHQ�OD�FLUFXODFLyQ�GH�HOHFWRQHV�OLEUHV��3RGHPRV�GLYLGLU�ORV�PDWHULDOHV�HQ�WUHV
WLSRV��GHSHQGLHQGR�VL�SHUPLWHQ�OD�FLUFXODFLyQ�GH�FDUJDV�HOpFWULFDV�R�QR�

$FWLYLGDG
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,PDJHQ�GH

D7DURP�HQ

:LNLPHGLD�

&&

�,PDJHQ�GH

:DUXW�HQ

:LNLPHGLD�

&&

6HPLFRQGXFWRUHV�� DOJXQRV� PDWHULDOHV� QR� VRQ� QL� FRQGXFWRUHV� QL� DLVODQWHV�� SHUR
SXHGHQ� VHU� OR� XQR� R� OR� RWUR� GHSHQGLHQGR� GH� ODV� FRQGLFLRQHV� HQ� ODV� TXH� VH
HQFXHQWUHQ�� $OJXQRV� GH� HOORV� VRQ� DFWXDOPHQWH�HVHQFLDOHV� HQ� OD� IDEULFDFLyQ� GH
FRPSRQHQWHV� HOHFWUyQLFRV�� (QWUH� ORV� VHPLFRQGXFWRUHV� HO� PiV� XWLOL]DGR� HV� HO
VLOLFLR��6L���DXQTXH�WDPELpQ�VRQ�VHPLFRQGXFWRUHV�HO�JHUPDQLR��*H��\�HO�JDOLR��*D��

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

���,QFRUUHFWR
���&RUUHFWR
���&RUUHFWR
���,QFRUUHFWR
���&RUUHFWR
���,QFRUUHFWR
���&RUUHFWR

�
6HxDOD�FXiOHV�GH�ORV�VLJXLHQWHV�REMHWRV�VRQ�DLVODQWHV�GH�OD�FRUULHQWH�HOpFWULFD�

8QD�FXFKDUD�GH�DFHUR�

8Q�WHQHGRU�GH�PDGHUD�

8Q�UHFLSLHQWH�GH�SOiVWLFR�

8QD�OiPLQD�GH�SDSHO�GH�DOXPLQLR�

8Q�IROLR�GH�SDSHO�

8Q�KLOR�GH�FREUH�

8QRV�JXDQWHV�GH�JRPD�

3UHJXQWD�GH�6HOHFFLyQ�0~OWLSOH
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+D\�GRV�FODVHV�GH�FRUULHQWH�HOpFWULFD�\�FDGD�DSDUDWR�HOpFWULFR�R�HOHFWUyQLFR�QHFHVLWD�OD�VX\D�

/D� FRUULHQWH� FRQWLQXD� �&&��� HQ� OD� TXH� ORV� HOHFWURQHV� FLUFXODQ� VLHPSUH� HQ� HO
PLVPR� VHQWLGR�� (V� OD� SURGXFLGD� SRU� SLODV�� EDWHUtDV�� GLQDPRV� \� FpOXODV
IRWRYROWDLFDV�
/D�FRUULHQWH�DOWHUQD��&$���HQ�OD�TXH�ORV�HOHFWURQHV�FDPELDQ�FRQVWDQWHPHQWH�VX
VHQWLGR�GH�FLUFXODFLyQ��(V�OD�SURGXFLGD�SRU�ORV�DOWHUQDGRUHV�

&RUULHQWH�FRQWLQXD &RUULHQWH�DOWHUQD

(Q�HVWH�WHPD�VyOR�YDPRV�D�WUDWDU�OD�FRUULHQWH�FRQWLQXD�

2EMHWLYRV



����&LUFXLWRV�HOpFWULFRV

&RPR� YLPRV� HQ� OD� LQWURGXFFLyQ�� OD� FRUULHQWH� HOpFWULFD� VH� GHILQH� FRPR� HO�PRYLPLHQWR� GH� ORV� HOHFWURQHV� D
WUDYpV�GH�XQ�PHGLR�PDWHULDO��6L�HO�PRYLPLHQWR�GH�ORV�HOHFWURQHV�VH�UHDOL]D�HQ�XQ�FLUFXLWR�FHUUDGR�HVWDPRV
KDEODQGR�GH�FLUFXLWRV�HOpFWULFRV�

�3DUD�TXH�OD�FRUULHQWH�HOpFWULFD�FLUFXOH�SRU�XQ�FLUFXLWR�VRQ�QHFHVDULRV�ORV�VLJXLHQWHV�HOHPHQWRV�

8Q�PDWHULDO�FRQGXFWRU��TXH�VXHOH�VHU�XQ�KLOR�GH�FREUH�

8Q�GLVSRVLWLYR�TXH�VXPLQLVWUH�D�ORV�HOHFWURQHV�OD�HQHUJtD�QHFHVDULD�SDUD�PDQWHQHU�VX�PRYLPLHQWR
RUGHQDGR��3XHGH�VHU�XQD�SLOD��XQD�EDWHUtD��XQD�GLQDPR�R�XQ�DOWHUQDGRU�\��HQ�JHQHUDO��UHFLEH�HO
QRPEUH�GH�JHQHUDGRU�

8Q�GLVSRVLWLYR�TXH�FRQYLHUWD�OD�HQHUJtD�HOpFWULFD��OD�TXH�OOHYDQ�ORV�HOHFWURQHV�HQ�VX�PRYLPLHQWR�
HQ�RWUR�WLSR�GH�HQHUJtD��(VWH�GLVSRVLWLYR�VH�OODPD��HQ�JHQHUDO��UHFHSWRU��(MHPSORV�GH�UHFHSWRUHV
SXHGHQ�VHU�

8QD�ERPELOOD��TXH�FRQYLHUWH�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�OXPLQRVD�
8Q�WLPEUH��TXH�FRQYLHUWH�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�VRQRUD�
8Q�PRWRU��TXH�FRQYLHUWH�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�PHFiQLFD�
8Q�FDOHIDFWRU��TXH�FRQYLHUWH�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�FDORUtILFD�

2WURV�HOHPHQWRV��DXQTXH�QR�VRQ�LPSUHVFLQGLEOHV��VXHOHQ�HVWDU�SUHVHQWHV��6RQ�ORV�HOHPHQWRV�GH
FRQWURO�\�GH�SURWHFFLyQ��(O�PiV�VLPSOH�GH�HVWRV�HOHPHQWRV�HV�HO�LQWHUUXSWRU�

,PDJHQ�GH�-�/��0RQWDOYLOOR�HQ�)OLFNU��/LFHQFLD�&&

8Q�FLUFXLWR�HOpFWULFR�HV�XQ�UHFRUULGR�FHUUDGR�GH�XQ�PDWHULDO�FRQGXFWRU�SRU�HO�TXH�FLUFXODQ�ODV
FDUJDV� OLEUHV� \� TXH� FRQVWD� GH� XQ� JHQHUDGRU�� XQ� UHFHSWRU� R� UHFHSWRUHV� \� HOHPHQWRV� GH
FRQWURO�\�GH�SURWHFFLyQ�

6tPERORV�GH�ORV�HOHPHQWRV�GH�XQ�FLUFXLWR

3DUD� VLPSOLILFDU� VX� HVWXGLR�� ORV� FLUFXLWRV� HOpFWULFRV� VH� UHSUHVHQWDQ� HQ� XQ� HVTXHPD� GRQGH� VH� UHFRJHQ� ORV
FRPSRQHQWHV�D�WUDYpV�GH�VtPERORV��(Q�OD�VLJXLHQWH�LPDJHQ�VH�PXHVWUDQ�ORV�VtPERORV�GH�ORV�FRPSRQHQWHV
PiV�VHQFLOORV�

$FWLYLGDG
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,PDJHQ�GH�HODERUDFLyQ�SURSLD

8Q�HMHPSOR�GH�XQ�HVTXHPD�HOpFWULFR�XVDQGR�ORV�VtPERORV�VHUtD�HO�TXH�UHSUHVHQWD�HO�FLUFXLWR�GH�OD�LPDJHQ�

&LUFXLWR�HOpFWULFR
,PDJHQ�GH�-�/��0RQWDOYLOOR�HQ�)OLFNU��/LFHQFLD�&&

(VTXHPD�GHO�FLUFXLWR�HOpFWULFR
,PDJHQ�GH�HODERUDFLyQ�SURSLD

3UDFWLFD�W~

(Q�OD�DQLPDFLyQ�VH�UHSUHVHQWD�XQ�FLUFXLWR�HOpFWULFR��+D]�FOLF�HQ�OD�EDQGHULWD�YHUGH�\�PXHYH�ORV�FRPSRQHQWHV
GHO�FLUFXLWR�SDUD�KDFHU�TXH�OD�ERPELOOD�VH�HQFLHQGD�

$�(OHFWULFLW\�&LUFXLW
$SSOHW�GH�UREOR[��F�DORMDGR�HQ�6FUDWFK��7pUPLQRV�GH�XVR�

https://www.flickr.com/photos/metromon/5539486170
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6ROXFLyQ

���,QFRUUHFWR
���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

6ROXFLyQ

���2SFLyQ�FRUUHFWD
���,QFRUUHFWR
���,QFRUUHFWR

6ROXFLyQ

���,QFRUUHFWR
���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

8Q�FLUFXLWR�PX\�VHQFLOOR�HV�HO�TXH�KDFH�IXQFLRQDU�HO�FOD[RQ�GH�XQ�FRFKH��VL�LGHQWLILFDV�FDGD
XQR�GH�VXV�FRPSRQHQWHV��QR� WH�VHUi�FRPSOLFDGR�HOHJLU� OD�RSFLyQ�FRUUHFWD�D� ODV�VLJXLHQWHV
DILUPDFLRQHV�

���(O�SXOVDGRU�TXH�DFFLRQDPRV�HQ�HO�YRODQWH�SDUD�TXH�VXHQH�HV�XQ�

5HFHSWRU
*HQHUDGRU

(OHPHQWR�GH�FRQWURO

�6L�HV�XQ�UHFHSWRU�¢TXp�WLSR�GH�HQHUJtD�WUDQVIRUPD"

�£8\��\�FXDQGR�OR�SXOVDV�¢JHQHUDV�HQHUJtD"

� £%LHQ�� &ODUR� TXH� Vt�� VL� TXLHUHV� TXH� VXHQH� SXOVDV� \� VL� QR� TXLHUHV� TXH� VXHQH� QR
SXOVDV��HV�GHFLU�HOLJHV�OR�TXH�TXLHUHV���HVR�HV�FRQWURODU�¢QR"�

���/D�EDWHUtD�GHO�FRFKH�HV�XQ�

*HQHUDGRU
(OHPHQWR�GH�FRQWURO

5HFHSWRU

�£0X\�ELHQ��6LQ�HOOD�QL�DUUDQFD�HO�FRFKH��QL�VXHQD�

�¢4Xp�FRQWUROD�OD�EDWHUtD"

�0H�SDUHFH�TXH�QR�WH�KDV�HQWHUDGR�PX\�ELHQ��GH�OR�TXH�HV�XQ�UHFHSWRU�

���/D�ERFLQD�TXH�VXHQD�HV�XQ�

*HQHUDGRU
(OHPHQWR�GH�FRQWURO

5HFHSWRU

�¢&UHHV�TXH�OD�ERFLQD�OH�DSRUWD�HQHUJtD�D�ORV�HOHFWURQHV�SDUD�TXH�VH�PXHYDQ"

�0H�SDUHFH�TXH�QR��FRQWURODV��HK�

�([FHOHQWH��(O�FOD[RQ�WUDQVIRUPD�OD�HQHUJtD�HOpFWULFD�GH�OD�EDWHUtD�HQ�VRQRUD�

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH





���0DJQLWXGHV�HOpFWULFDV

8QD�GH�ODV�WDUHDV�PiV�KDELWXDOHV�GH�FXDOTXLHU�WpFQLFR�HOHFWULFLVWD�HV�OD�GH�PHGLU�ODV�PDJQLWXGHV�HOpFWULFDV�

/DV�SULQFLSDOHV�PDJQLWXGHV�TXH�ULJHQ�HO�FRPSRUWDPLHQWR�GH�ORV�FLUFXLWRV�HOpFWULFRV�VRQ�

'LIHUHQFLD�GH�SRWHQFLDO
,QWHQVLGDG�GH�FRUULHQWH
5HVLVWHQFLD

'LIHUHQFLD�GH�SRWHQFLDO

3DUD�TXH�ODV�FDUJDV�FLUFXOHQ�SRU�XQ�FLUFXLWR�HOpFWULFR�QHFHVLWDQ�HQHUJtD�SDUD�KDFHUOR�

/D�HQHUJtD�QHFHVDULD�SDUD�TXH� ODV� FDUJDV� FLUFXOHQ�HV� VXPLQLVWUDGD�SRU� ORV�JHQHUDGRUHV��6H� FRQRFH� FRPR
GLIHUHQFLD�GH�SRWHQFLDO��WHQVLyQ��YROWDMH�R�IXHU]D�HOHFWURPRWUL]�D�OD�HQHUJtD�TXH�HO�JHQHUDGRU�VXPLQLVWUD�D
XQD� FDUJD�SDUD�PRYHUOD� HQWUH�GRV�SXQWRV�GHO� FLUFXLWR��6H� VXHOH� UHSUHVHQWDU� SRU� OD� OHWUD�9� \� VH�PLGH�HQ
YROWLRV��9��HQ�HO�6LVWHPD�,QWHUQDFLRQDO�

,PDJHQ�HQ�,17()��/LFHQFLD�&&

/RV� JHQHUDGRUHV� WLHQHQ� GRV� SXQWRV�� OODPDGRV
ERUQHV�R�SRORV��TXH�SUHVHQWDQ�XQD�GLIHUHQFLD�GH
SRWHQFLDO�� 6RQ� HO� SROR� SRVLWLYR� ���� \� HO� SROR
QHJDWLYR� ���� GHO� JHQHUDGRU�� 5HFRUGHPRV� TXH� VX
VtPEROR�HQ�XQ�HVTXHPD�HOpFWULFR�HV�HO�VLJXLHQWH�

&XDQGR� ORV� GRV� SRORV� VH� FRQHFWDQ� IRUPDQGR� XQ
FLUFXLWR� HOpFWULFR�� VH� WRPD� SRU� FRQYHQLR� TXH� HO
VHQWLGR� GH� PRYLPLHQWR� GH� ODV� FDUJDV� HV� GHO� SROR
SRVLWLYR�GHO�JHQHUDGRU�DO�SROR�QHJDWLYR�

�

$� OD�GLIHUHQFLD� GH� SRWHQFLDO� �DEUHYLDGR�G�G�S��� HQWUH� ORV� SRORV� GH� XQ� JHQHUDGRU� VH� OH
OODPD�YROWDMH� R� WHQVLyQ� GHO� JHQHUDGRU� VH�PLGH�HQ�YROWLRV�\�HV� OD� HQHUJtD�TXH� UHFLEH� OD
XQLGDG�GH�FDUJD�SDUD�FLUFXODU�SRU�XQ�FLUFXLWR�HOpFWULFR�

�

,QWHQVLGDG�GH�FRUULHQWH

/D� LQWHQVLGDG� GH� FRUULHQWH� HOpFWULFD� HV� OD� FDQWLGDG� GH� FDUJD� HOpFWULFD� TXH� SDVD� FDGD� VHJXQGR� SRU� OD
VHFFLyQ�GH�XQ�FRQGXFWRU��6H�UHSUHVHQWD�SRU�,�\�VX�XQLGDG�HV�HO�DPSHULR��$��

$FWLYLGDG
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6HJ~Q�YLPRV�DQWHULRUPHQWH��HO�VHQWLGR�GH� OD�FRUULHQWH�HOpFWULFD�VH�WRPD�SRU�FRQYHQLR�GHO�SROR�SRVLWLYR�DO
QHJDWLYR� GH� XQ� JHQHUDGRU�� (VWH� VHQWLGR� HV� HO� TXH� VH� DSOLFD� HQ� OD� UHVROXFLyQ� GH� SUREOHPDV�� DXQTXH� HQ
UHDOLGDG��HO�VHQWLGR�GH�ODV�FDUJDV�TXH�VH�PXHYHQ��TXH�VRQ�ORV�HOHFWURQHV��HV�HO�FRQWUDULR��SXHV�VH�GHVSOD]DQ
GHO�SROR�QHJDWLYR�DO�SRVLWLYR�

6HQWLGR�UHDO�GH�ORV�HOHFWURQHV�HQ�XQ�FRQGXFWRU
,PDJHQ�GH�$57(�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

5HVLWHQFLD

/D�UHVLVWHQFLD�HOpFWULFD�HV�XQD�PHGLGD�GH�OD�RSRVLFLyQ�TXH�SUHVHQWD�XQ�GLVSRVLWLYR�HOpFWULFR�DO�PRYLPLHQWR
GH�ORV�HOHFWURQHV�D�WUDYpV�GH�pO�
(VWD�RSRVLFLyQ�VH�GHEH�D�ODV�FROLVLRQHV�GH�ORV�HOHFWURQHV�TXH�VH�PXHYHQ�SRU�HO�FRQGXFWRU�FRQ�ORV�iWRPRV
TXH�HQFXHQWUDQ�D�VX�SDVR�

/D� UHVLVWHQFLD� VH� PLGH� HQ� XQD� XQLGDG� OODPDGD� RKPLR� �TXH� VH� VLPEROL]D� FRQ� OD� OHWUD� JULHJD� RPHJD
PD\~VFXOD�ƻ��

$�PiV�VHFFLyQ�PHQRV�UHVLVWHQFLD

$�PHQRV�VHFFLyQ�PiV�UHVLVWHQFLD

&XDQWD�PiV�ORQJLWXG��PiV�UHVLVWHQFLD

&XDQWD�PHQRV�ORQJLWXG��PHQRV�UHVLVWHQFLD

/D�UHVLVWHQFLD�HOpFWULFD�GH�XQ�GLVSRVLWLYR�GHSHQGH�GH�YDULRV
IDFWRUHV�

(O�WLSR�GH�PDWHULDO�GHO�TXH�HVWp�KHFKR��(O�FREUH�R
HO� DOXPLQLR� WLHQHQ� XQD� UHVLVWHQFLD� PX\� SHTXHxD�
HQ� FDPELR�� ORV� DLVODQWHV� WLHQHQ� XQD� UHVLVWHQFLD
PX\�HOHYDGD�
/D�ORQJLWXG�GHO�GLVSRVLWLYR�
/D�VHFFLyQ��HO�JURVRU��GHO�GLVSRVLWLYR�

(VWD�GHSHQGHQFLD�VH�VLPEROL]D�HQ�OD�VLJXLHQWH�H[SUHVLyQ�

GRQGH�/�HV�OD�ORQJLWXG�GHO�FRQGXFWRU��6�VX�VHFFLyQ�\�Ǐ�HV�XQD�FRQVWDQWH�SURSLD�GH�FDGD�FRQGXFWRU�TXH�VH
GHQRPLQD� UHVLVWLYLGDG�� (Q� HO� VLJXLHQWH� HQODFH�� SXHGHV� YHU� YDORUHV� GH� OD� UHVLVWLYLGDG� SDUD� DOJXQRV
PDWHULDOHV�

6tPLO�KLGUiXOLFR

3DUD�FRPSUHQGHU�PHMRU�ORV�FRQFHSWRV�H[SOLFDGRV�HQ�HVWH�DSDUWDGR��SXHGHV�YHU�HO�VLJXLHQWH�YLGHR�GRQGH�VH
H[SOLFDQ�FRPSDUDQGR�XQ�FLUFXLWR�HOpFWULFR�FRQ�XQ�FLUFXLWR�KLGUiXOLFR�

https://upload.wikimedia.org/wikipedia/commons/0/0c/Direzione_convenzionale_della_corrente_elettrica.svg
https://creativecommons.org/publicdomain/zero/1.0/deed.es_ES
http://proyectodescartes.org/EDAD/materiales_didacticos/EDAD_3eso_fenomenos_y_circuitos_electricos-JS/resistividad.htm


&LUFXLWR�(OpFWULFR��$QDORJtD�+LGUiXOLFD�
9tGHR�DORMDGR�HQ�<RXWXEH

'MVGYMXS�)PÛGXVMGS��%REPSKßE�,MHVÔYPMGE���'MVGYMXS�)PÛGXVMGS��%REPSKßE�,MHVÔYPMGE���

6ROXFLyQ

���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

6ROXFLyQ

���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

��¢4Xp�GHEH�H[LVWLU�HQWUH�GRV�SXQWRV�GH�XQ�FLUFXLWR�SDUD�TXH�ORV�HOHFWURQHV�FLUFXOHQ�SRU�pO"
8QD�GLIHUHQFLD�GH�SRWHQFLDO�HQWUH�ORV�GRV�SXQWRV�GHO�FLUFXLWR�

1R�WLHQH�TXH�KDEHU�QLQJXQD�GLIHUHQFLD�GH�SRWHQFLDO��SXHGHQ�FLUFXODU�OLEUHPHQWH�SRU�XQ
FRQGXFWRU�

�£([FHOHQWH��7H�YDV�HQWHUDQGR�HVWXSHQGDPHQWH�

� /R� VLHQWR�� FODUR� TXH� WLHQH� TXH� KDEHU� XQD� GLIHUHQFLD� GH� SRWHQFLDO�� VLQR� QR� VH
PXHYHQ��LPDJtQDWH�ORV�GRV�GHSyVLWRV�GH�DJXD�D�OD�PLVPD�DOWXUD��¢VH�PRYHUtD�HO�DJXD�GH
XQR�D�RWUR"

���¢3RU�GyQGH�VDOHQ�ORV�HOHFWURQHV�GH�XQD�SLOD"

3RU�HO�SROR�QHJDWLYR
3RU�HO�SROR�SRVLWLYR

�£%UDYR��(VWiV�KDFLHQGR�XQ�JUDQ�WUDEDMR�

� £1R�SXHGH�VHU��VLHPSUH�YDQ�GH�GyQGH�KD\�PiV�HQHUJtD��SROR�QHJDWLYR��D�GyQGH
KD\�PHQRV��SROR�SRVLWLYR�

��� 6L� HVFXFKDV� D� DOJXLHQ� GHFLU� TXH� OD� FRUULHQWH� HOpFWULFD� HQ� XQ� FLUFXLWR� VDOH� SRU� HO� SROR
SRVLWLYR�GH�OD�SLOD�\�HQWUD�SRU�HO�SROR�QHJDWLYR��¢D�TXp�VHQWLGR�GH�OD�FRUULHQWH�HOpFWULFD�VH
HVWi�UHILULHQGR"

$O�VHQWLGR�UHDO�GH�PRYLPLHQWR�GH�ORV�HOHFWURQHV�

$O� VHQWLGR� FRQYHQFLRQDO� GH� OD� FRUULHQWH� HOpFWULFD�� FRQWUDULR� DO� GHO�PRYLPLHQWR� GH� ORV
HOHFWURQHV�

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH

https://www.youtube.com/embed/0ILuCAUzNWI
https://www.youtube.com/watch?v=0ILuCAUzNWI


6ROXFLyQ

���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

6ROXFLyQ

���,QFRUUHFWR
���,QFRUUHFWR
���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

1R� HV� FLHUWR�� /RV� HOHFWURQHV� VH� PXHYHQ� DO� UHYpV� TXH� HO� VHQWLGR� FRQYHQFLRQDO� GH� OD
FRUULHQWH�HOpFWULFD�

£(Q� HIHFWR�� $QWHV� GH� TXH� VH� GHVFXEULHUD� TXH� ORV� HOHFWURQHV� HUDQ� ORV� DXWpQWLFRV
SURWDJRQLVWDV�GH� OD�FRUULHQWH�HOpFWULFD��VH�HVWDEOHFLy�TXH�HO�VHQWLGR�GH� OD�PLVPD�HUD�HO
TXH�VHJXLUtDQ�HQ�XQ�FLUFXLWR�ODV�FDUJDV�SRVLWLYDV�

��� 6L� QHFHVLWDPRV� XQ� KLOR� GH� FREUH� TXH� RIUH]FD�PXFKD� UHVLVWHQFLD� HOpFWULFD�� ¢FXiO� GH� ORV
VLJXLHQWHV�GHEHUtDPRV�HOHJLU"

8Q�KLOR�ODUJR�\�JUXHVR�

8Q�KLOR�FRUWR�\�JUXHVR�
8Q�KLOR�ODUJR�\�GHOJDGR�

8Q�KLOR�FRUWR�\�GHOJDGR

1R�HV�FLHUWR�

1R�HV�FLHUWR�

£&RUUHFWR�

1R�HV�FLHUWR�



�����0HGLGD�GH�ODV�PDJQLWXGHV�HOpFWULFDV

0HGLGD�GH�OD�GLIHUHQFLD�GH�SRWHQFLDO

/D�G�G�S��VH�SXHGH�PHGLU�HPSOHDQGR�XQ�DSDUDWR�OODPDGR�YROWtPHWUR��$�OD�PHGLGD�GH�OD�G�G�S��VH�OH�VXHOH
OODPDU�WHQVLyQ�R�YROWDMH�

6tPEROR�GH�XQ�YROWtPHWUR

3DUD�PHGLU�OD�GLIHUHQFLD�GH�SRWHQFLDO�HQWUH�GRV�SXQWRV�VH�FRQHFWD�HO�YROWtPHWUR�HQ�SDUDOHOR��SRUTXH�PLGH�OD
GLIHUHQFLD� HQWUH� GRV� SXQWRV�� SRU� HMHPSOR� D� OD� HQWUDGD� \� D� OD� VDOLGD� GH� XQ� HOHPHQWR� GHO� FLUFXLWR��� 3RU
HMHPSOR��VL�GHVHDPRV�PHGLU�OD�GLIHUHQFLD�GH�SRWHQFLDO�D�OD�TXH�HVWi�VRPHWLGD�XQD�ERPELOOD�HQ�XQ�FLUFXLWR�
FRORFDUHPRV�HO�YROWtPHWUR�FRQHFWDGR�D�FDGD�H[WUHPR�GH�OD�ERPELOOD�

2EVHUYD� HQ� ORV� HVTXHPDV� FRPR� VH� XWLOL]D� XQ
YROWtPHWUR� SDUD� PHGLU� OD� FDtGD� GH� WHQVLyQ� HQ
FDGD�ERPELOOD�\�HQ�HO�WLPEUH�

'DWH� FXHQWD� FRPR� ORV� ��� 9� GH� WHQVLyQ� TXH
VXPLQLVWUD�OD�SLOD�VH�YDQ��UHSDUWLHQGR��HQWUH�ORV
HOHPHQWRV�TXH�IRUPDQ�HO�FLUFXLWR�

8Q�YROWtPHWUR�VLHPSUH�GHEH�FRQHFWDUVH�HQ�SDUDOHOR��SRUTXH�PLGH� OD�GLIHUHQFLD�HQWUH
GRV�SXQWRV��SRU�HMHPSOR�D�OD�HQWUDGD�\�D�OD�VDOLGD�GH�XQ�HOHPHQWR�GHO�FLUFXLWR�

0HGLGD�GH�OD�LQWHQVLGDG�GH�FRUULHQWH

3DUD�PHGLU� OD� ,� GH� XQ� FLUFXLWR� SRGHPRV� XVDU� XQ�DPSHUtPHWUR�� $GHPiV� GH� LQWHQVLGDG� R� FRUULHQWH�� D� OD
PHGLGD�GH�OD�LQWHQVLGDG�GH�FRUULHQWH�VH�OH�VXHOH�OODPDU�DPSHUDMH�

6tPEROR�GH�XQ�DPSHUtPHWUR

8Q�DPSHUtPHWUR�VLHPSUH�GHEH�FRQHFWDUVH�HQ�VHULH��SRUTXH�PLGH�ORV�HOHFWURQHV�TXH�FLUFXODQ�SRU�XQ�SXQWR
GHWHUPLQDGR�

2EVHUYD�HQ�ORV�HVTXHPDV�FRPR�VH�XWLOL]D�XQ�DPSHUtPHWUR��6H�KD�LQGLFDGR�FRQ�XQD�IOHFKD�HO�VHQWLGR�GH�OD
FRUULHQWH�

$FWLYLGDG



'DWH�FXHQWD�FRPR�OD�LQWHQVLGDG�GH�FRUULHQWH�GHSHQGH�GHO�YROWDMH�TXH�VXPLQLVWUH�HO�JHQHUDGRU�\
GH�ORV�HOHPHQWRV�SRU�ORV�TXH�OD�FRUULHQWH�WHQJD�TXH�SDVDU�
/RV�YDORUHV�GH�OD�LQWHQVLGDG�VRQ�PX\�SHTXHxRV��HVWiQ�H[SUHVDGRV�HQ�PLOLDPSHULRV��/D�OHFWXUD�GH
OD�FRUULHQWH�TXH�SDVD�SRU�HO�WLPEUH�HV�QHJDWLYD�SRUTXH�HO�DPSHUtPHWUR�VH�KD�FRQHFWDGR�DO�UHYpV�
FRQ�ORV�SRORV�FDPELDGRV��HO�SXQWR�LQGLFD�HO�SROR�SRU�HO�TXH�GHELHUD�HQWUDU�OD�FRUULHQWH��
6L�VXPDPRV�ODV�LQWHQVLGDGHV�TXH�SDVDQ�SRU�ODV�GRV�ERPELOODV��REWHQHPRV�OD�LQWHQVLGDG�TXH�SDVD
SRU�HO�WLPEUH���ORV�HOHFWURQHV�QR�VH�HVFRQGHQ���WRGRV�ORV�TXH�VDOHQ�GH�OD�SLOD�YXHOYHQ�D�HQWUDU�HQ
HOOD��

0HGLGD�GH�OD�UHVLVWHQFLD�HOpFWULFD

3DUD�PHGLU�OD�5�GH�XQ�FLUFXLWR�VH�SXHGH�HPSOHDU�XQ�yKPHWUR�X�RKPtPHWUR��3DUD�KDFHU�OD�PHGLGD�EDVWD�FRQ
SRQHUOR� HQ�SDUDOHOR� FRQ�HO� GLVSRVLWLYR� FX\D� UHVLVWHQFLD�TXHUHPRV�PHGLU�� SHUR� FRQ�HO� FLUFXLWR�DELHUWR�� HV
GHFLU��VLQ�TXH�HVWp�FLUFXODQGR�OD�FRUULHQWH�HOpFWULFD�

3ROtPHWURV

6H�SXHGHQ�PHGLU� ODV�PDJQLWXGHV�HOpFWULFDV�GH�XQ�FLUFXLWR�FRQ�XQ�VROR�DSDUDWR�GH�PHGLGD��HO�SROtPHWUR�R
PXOWtPHWUR�

(V�XQ�LQVWUXPHQWR�HOpFWULFR�SRUWiWLO�TXH�PLGH�GLUHFWDPHQWH�PDJQLWXGHV�HOpFWULFDV�DFWLYDV��FRPR�FRUULHQWHV�\
WHQVLRQHV��R�SDVLYDV��FRPR�ODV�UHVLVWHQFLDV�\�RWUDV�

3XHGHQ� VHU� SROtPHWURV� DQDOyJLFRV� R� GLJLWDOHV� FX\D� IXQFLyQ� HV� OD� PLVPD�� SHUR� TXH� LQFRUSRUDQ� DOJXQDV
IXQFLRQDOLGDGHV�PiV�

3ROtPHWURV
,PDJHQ�GH�(76,7�830�HQ�:LNLPHGLD�&RPPRQV��'RPLQLR�S~EOLFR

https://upload.wikimedia.org/wikipedia/commons/3/3b/Polimetros.JPG
https://creativecommons.org/publicdomain/zero/1.0/deed.es_ES


(O� �HQWUH�GRV�SXQWRV�GH�XQ�FLUFXLWR�HOpFWULFR�VH�PLGH�HQ� ���(O
LQVWUXPHQWR� XWLOL]DGR� SDUD� PHGLUOD� HV� HO� � �� TXH� GHEH� VLHPSUH
FRQHFWDUVH�HQ� ��

(QYLDU

&RPSOHWD�ODV�VLJXLHQWHV�IUDVHV�\�FRPSUXHED�TXH�OR�KDV�HQWHQGLGR�WRGR�SHUIHFWDPHQWH��(OLJH
ODV�SDODEUDV�GH�HQWUH�ODV�VLJXLHQWHV��VHULH��YROWtPHWUR��SDUDOHOR��WHQVLyQ��DPSHULRV��YROWLRV�
YROWDMH��LQWHQVLGDG��UHVLVWHQFLD��RKPLRV��DPSHUtPHWUR��FRUULHQWH�

/D� �GH� �TXH� SDVD� SRU� XQ� HOHPHQWR� GH� XQ� FLUFXLWR
HOpFWULFR� HVWi� UHODFLRQDGD� FRQ� OD� � TXH� OR� DWUDYLHVD� FDGD� VHJXQGR��6H�PLGH� HQ�

�\�HO�LQVWUXPHQWR�XWLOL]DGR�SDUD�PHGLUOD�HV�HO� ���TXH
GHEH�VLHPSUH�FRQHFWDUVH�HQ� �FRQ�HO�HOHPHQWR�

(QYLDU

���&RPSOHWD� ODV�VLJXLHQWHV� IUDVHV�\�FRPSUXHED�TXH� OR�KDV�HQWHQGLGR� WRGR�SHUIHFWDPHQWH�
(OLJH� ODV� SDODEUDV� GH� HQWUH� ODV� VLJXLHQWHV�� VHULH�� PHWURV�� YROWtPHWUR�� SDUDOHOR�� FRUULHQWH�
WHQVLyQ�� WHQVLyPHWUR�� DPSHULRV�� YROWLRV�� FDUJD�� YROWDMH�� LQWHQVLGDG�� UHVLVWHQFLD�� RKPLRV�
DPSHUtPHWUR�

$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR



�����/H\�GH�2KP

(Q�XQ� FLUFXLWR� HOpFWULFR�� OD� WHQVLyQ�� OD� LQWHQVLGDG�GH� FRUULHQWH� \� OD� UHVLVWHQFLD� HVWiQ� UHODFLRQDGDV� GH�XQD
IRUPD�PX\�VLPSOH��OD�OH\�GH�2KP�

/D�OH\�GH�2KP�GLFH�

�/D�LQWHQVLGDG�GH�FRUULHQWH�TXH�FLUFXOD�SRU�XQ�FLUFXLWR�HV�GLUHFWDPHQWH�SURSRUFLRQDO�D�OD�WHQVLyQ�DSOLFDGD�H
LQYHUVDPHQWH�SURSRUFLRQDO�D�OD�UHVLVWHQFLD�TXH�SUHVHQWD�HO�FLUFXLWR��

(O�YROWDMH�HQWUH�GRV�SXQWRV�GH�XQ�FLUFXLWR�HV�VLHPSUH�LJXDO�DO�SURGXFWR�GH�OD�LQWHQVLGDG�GH
FRUULHQWH�TXH�FLUFXOD�HQWUH�HVRV�GRV�SXQWRV�SRU�OD�UHVLVWHQFLD�HOpFWULFD�TXH�KD\D�HQWUH�HOORV�

�0DWHPiWLFDPHQWH�VH�H[SUHVD�DVt�

7(16,Ï1� �,17(16,'$'�[�5(6,67(1&,$

9� �,�[�5

(Q� OD� VLJXLHQWH� DQLPDFLyQ� SXHGHV�PRYHU� ORV� FXUVRUHV� SDUD� FRPSUREDU� FyPR� HVWiQ� UHODFLRQDGRV� ODV� WUHV
PDJQLWXGHV�PiV�LPSRUWDQWHV�GH�XQ�FLUFXLWR��WHQVLyQ�R�YROWDMH��LQWHQVLGDG�GH�FRUULHQWH�\�UHVLVWHQFLD�

 �9� �,� �5�
�FXUUHQW� ��� �P$�

��� �9� ��� �9� ��� �9�

�9�
�YROWDJH�

��� �9�

�5�
�UHVLVWDQFH�

��� �ȍ�

�2KP
V�/DZ�

$QLPDFLyQ�HQ�3K(7��/LFHQFLD�&&

$FWLYLGDG

https://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_en.html
https://creativecommons.org/licenses/by/4.0/


2EVHUYD�HQ�ORV�VLJXLHQWHV�HMHPSORV�FyPR�VH�FXPSOH�OD�OH\�GH�2KP�

(Q� ORV� WUHV� FLUFXLWRV� DO� DPSHUtPHWUR� PLGH� OD� LQWHQVLGDG� GH� FRUULHQWH� TXH� FLUFXOD� SRU� OD
ERPELOOD��\�HO�YROWtPHWUR�HO�YROWDMH�HQWUH�VXV�H[WUHPRV��TXH�FRLQFLGH�FRQ�HO�GH�OD�SLOD�HQ�ORV
WUHV�FDVRV��

+D]�ODV�FXHQWDV�QHFHVDULDV�\�REVHUYD�TXH�DO�GLYLGLU� OR�TXH�PDUFD�HO�YROWtPHWUR��HO�YROWDMH�
HQWUH� OR� TXH� PDUFD� HO� DPSHUtPHWUR� �OD� LQWHQVLGDG� GH� FRUULHQWH�� REWHQHPRV� VLHPSUH� HO
PLVPR�YDORU�

6ROXFLyQ

���,QFRUUHFWR
���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

���(O�YDORU�TXH�KDV�REWHQLGR�HQ�ODV�GLYLVLRQHV�DQWHULRUHV��¢TXp�HV"

/D�WHQVLyQ�VXPLQLVWUDGD�SRU�OD�SLOD�
/D�UHVLVWHQFLD�GH�OD�ERPELOOD�

/D�FDUJD�HOpFWULFD�TXH�FLUFXOD�SRU�OD�ERPELOOD�

�0H�SDUHFH�TXH�GHEHV�UHSDVDU�RWUR�SRFR�

£0X\�ELHQ��+DV�DFHUWDGR�

�£8\��9DV�D�WHQHU�TXH�UHSDVDU�RWUD�YH]�

���¢&XiO�HV�HO�YDORU�FRQFUHWR�TXH�KDV�REWHQLGR"

����ƻ�
����&�

�����&�
����ƻ�

�£3RU�SRFR��£7HQ�FXLGDGR�FRQ�ODV�XQLGDGHV��)tMDWH�TXH�HO�YROWtPHWUR�HVWi�PDUFDQGR
HQ�YROWLRV��SHUR�HO�DPSHUtPHWUR�QR�HVWi�PDUFDQGR�HQ�DPSHULRV��VLQR�HQ�PLOLDPSHULRV���
$� �������P$�

&DVR�GH�HVWXGLR

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH



6ROXFLyQ

���,QFRUUHFWR
���,QFRUUHFWR
���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

�/R�TXH�KDV�REWHQLGR�HV�HO�YDORU�GH�XQD�UHVLVWHQFLD�HOpFWULFD�\�HO�FXORPELR��&��QR�HV
OD�XQLGDG�GH�UHVLVWHQFLD��VLQR�GH�FDUJD�HOpFWULFD�

�/R�TXH�KDV�REWHQLGR�HV�HO�YDORU�GH�XQD�UHVLVWHQFLD�HOpFWULFD�\�HO�FXORPELR��&��QR�HV
OD�XQLGDG�GH�UHVLVWHQFLD��VLQR�GH�FDUJD�HOpFWULFD�

�£([FHOHQWH��3RUTXH�DO�GLYLGLU���YROWLRV�HQWUH������$�����P$�VRQ������$��QRV�GD����
ƻ��/R�PLVPR�TXH�DO�GLYLGLU���9�HQWUH������$�R���9�HQWUH������$�



�����3RWHQFLD�HOpFWULFD

(QHUJtD�HOpFWULFD�FRQVXPLGD�SRU�XQ�FLUFXLWR

/D�HQHUJtD�TXH�XQ�JHQHUDGRU�SURGXFH�SDUD�PDQWHQHU�XQD�FRUULHQWH�HV�FRQVXPLGD�SRU�ORV�UHFHSWRUHV��(VWD
HQHUJtD�SXHGH�VHU�WUDQVIRUPDGD�HQ�GLIHUHQWHV�WLSRV�GH�HQHUJtD�GHSHQGLHQGR�GHO�WLSR�GH�UHFHSWRU�

0RWRUHV��WUDQVIRUPDQ�OD�HQHUJtD�HOpFWULFD�HQ�PHFiQLFD�GH�URWDFLyQ�
/iPSDUDV��WUDQVIRUPDQ�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�OXPLQRVD�
5DGLDGRUHV��WUDQVIRUPDQ�OD�HQHUJtD�HOpFWULFD�HQ�FDORU�

&XDQGR�XQD� FRUULHQWH�,� IOX\H� SRU� XQ� FLUFXLWR� HOpFWULFR�� EDMR� XQD� WHQVLyQ�9�� OD� HQHUJtD� FRQVXPLGD� SRU� HO
FLUFXLWR�HQ�XQ�WLHPSR�GHWHUPLQDGR�W�VH�H[SUHVD�GH�OD�VLJXLHQWH�PDQHUD�

(1(5*Ë$� �7(16,Ï1�[�,17(16,'$'�;�7,(032

(� �9ā�,ā�W

$SOLFDQGR�OD�OH\�GH�2KP��9� �,ā5��SRGHPRV�SRQHU�TXH�OD�HQHUJtD�FRQVXPLGD�SRU�HO�FLUFXLWR�VH�H[SUHVD�

(1(5*Ë$� �,17(16,'$'�[�5(6,67(1&,$�;�7,(032

(� �,�ā5āW

/D�HQHUJtD�VH�PLGH��HQ�HO�VLVWHPD�LQWHUQDFLRQDO��HQ�MXOLRV��-��

3RWHQFLD�HOpFWULFD

6L�H[SUHVDPRV�OD�HQHUJtD�TXH�VXPLQLVWUD�HO�JHQHUDGRU�SRU�VHJXQGR�WHQHPRV�OD�SRWHQFLD�HOpFWULFD�TXH�RIUHFH
HO�JHQHUDGRU��$Vt��SRGHPRV�GHILQLU�OD�SRWHQFLD�GH�OD�VLJXLHQWH�PDQHUD�

�/D�SRWHQFLD�HOpFWULFD�HV�OD�HQHUJtD�TXH�SURSRUFLRQD�HO�JHQHUDGRU�D�ORV�HOHFWURQHV�FDGD�VHJXQGR�R�OD�HQHUJtD
TXH�FRQVXPH�XQ�GLVSRVLWLYR�FRQHFWDGR�D�XQ�FLUFXLWR�FDGD�VHJXQGR��

&RPR�KHPRV�YLVWR�DUULED��OD�HQHUJtD�HQ�XQ�FLUFXLWR�HOpFWULFR�VH�FDOFXOD�(� �9�ā�,�ā�W��6L�GLYLGLPRV�OD�HQHUJtD
TXH�VH�SRQH�HQ�MXHJR�HQ�HO�FLUFXLWR�HQWUH�HO�WLHPSR�TXH�HVWi�FLUFXODQGR�OD�FRUULHQWH�WHQHPRV�OD�H[SUHVLyQ�GH
OD�SRWHQFLD�

�

327(1&,$� �92/7$-(�[�,17(16,'$'

3� �9�[�,

8QD�PDQHUD�GH�UHFRUGDU�OD�H[SUHVLyQ�GH�OD�SRWHQFLD�HV�XVDQGR�XQ�WULiQJXOR�FRPR�HO�VLJXLHQWH�

$FWLYLGDG



,PDJHQ�GH�HODERUDFLyQ�SURSLD

0HPRUL]D�ODV�SRVLFLRQHV�GH�ORV�VtPERORV��3�HV�SRWHQFLD��9�HV�WHQVLyQ�H�,�HV�LQWHQVLGDG��6L�GHVHDV�FRQRFHU�OD
SRWHQFLD��FXEUH�VX�VtPEROR�\�OR�TXH�TXHGD�HV�,�î�9��¢4XLHUHV�VDEHU�HO�YROWDMH"�&~EUHOR�\�OR�TXH�TXHGD�HV�3
·�,��R�OD�SRWHQFLD�GLYLGLGD�SRU�OD�LQWHQVLGDG�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

6X�XQLGDG�GH�PHGLGD�GH�OD�SRWHQFLD�HV�HO�ZDWLR��:���DXQTXH�VH�HPSOHD�FRQ�PXFKD�IUHFXHQFLD�VX�P~OWLSOR�
HO�NLORZDWLR��N:��

$7(1&,Ï1��1R�FRQIXQGDV�HO�N:āK�FRQ�XQD�XQLGDG�GH�SRWHQFLD��SXHV�HV�HO�SURGXFWR�GH�SRWHQFLD��N:��SRU
WLHPSR��K���OXHJR�HV�XQD�XQLGDG�GH�HQHUJtD��UHFXHUGD�TXH�(� �9�ā�,�ā�W� �3āW�

35$&7,&$�7Ò

(Q� OD� VLJXLHQWH� DQLPDFLyQ�� LQWURGXFH� GRV� YDORUHV� GH� PDJQLWXGHV� HOpFWULFDV� �3RWHQFLD�� 3�� 9ROWDMH�� 9�� R
LQWHQVLGDG�,��\�FDOFXOD�HO�WHUFHUR��3XHGHV�FRPSUREDU�VL�KDV�UHVXHOWR�GH�IRUPD�FRUUHFWD�HO�WULiQJXOR�SXOVDQGR
&$/&8/$7(�



$SSOHW�DORMDGR�HQ�*HR*HEUD��/LFHQFLD�&&

https://www.geogebratube.org/material/iframe/id/121581/width/608/height/405/border/888888/rc/false/ai/false/sdz/true/smb/false/stb/false/stbh/true/ld/false/sri/true/at/preferhtml5
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�����/H\�GH�-RXOH

9HDPRV�DKRUD�HQ�TXp�VH�HPSOHD�OD�HQHUJtD�FRQVXPLGD�SRU�XQ�FLUFXLWR�HOpFWULFR�

(O�FDVR�PiV�VHQFLOOR�HV�HO�TXH�YHPRV�HQ�OD�DQLPDFLyQ�VLJXLHQWH��XQD�UHVLVWHQFLD�XQLGD�D�XQ�JHQHUDGRU��6H
SURGXFH�XQ�FDORU�4�

3XHGHV� YDULDU� ORV� YDORUHV� GH� OD� WHQVLyQ� 9� \� GH� OD� UHVLVWHQFLD� 5� \� FRPSUXHED� TXp� VXFHGH� FRQ� HO� FDORU�4
JHQHUDGR�

(VFHQD�GH�-RVp�/XLV�6DQ�(PHWHULR��HQ�3UR\HFWR�'HVFDUWHV��/LFHQFLD�&&

5HLQLFLR
<D

/RV�HOHFWURQHV�TXH�UHFRUUHQ�HO�FLUFXLWR�DGTXLHUHQ�HQHUJtD�GHO�JHQHUDGRU��SHUR�OD�SLHUGHQ�HQ�FKRTXHV�FRQ�ORV
iWRPRV�GHO�FRQGXFWRU��HQ�IRUPD�GH�FDORU�LUUDGLDGR�DO�DPELHQWH�

-RXOH�HVWXGLy�HVWH�IHQyPHQR��\�GHGXMR�OD�VLJXLHQWH�UHODFLyQ��HO�FDORU�TXH�VH�SURGXFtD�HUD�HO�UHVXOWDQWH�GH
PXOWLSOLFDU�OD�UHLVWHQFLD�GHO�FRQGXFWRU�SRU�HO�FXDGUDGR�GH�OD�LQWHQVLGDG�TXH�OR�UHFRUUtD�\�SRU�HO�WLHPSR�TXH
HVWDED�FRQHFWDGR�DO�JHQHUDGRU��(VWD�UHODFLyQ�VH�FRQRFH�FRPR�/H\�GH�-RXOH�

/H�OH\�GH�-RXOH�QRV�GLFH�TXH�HO�FDORU�JHQHUDGR�DO�DWUDYHVDU�XQD�FRUULHQWH�,��XQ�FRQGXFWRU
GH�UHVLVWHQFLD�5�GXUDQWH�XQ�WLHPSR�W�HV�LJXDO�D

4� �,�[�5�;�W

6L�HO�YDORU�GH�4�OR�TXHUHPRV�H[SUHVDU�HQ�FDORUtDV��EDVWD�UHFRUGDU�TXH���-� ������FDORUtDV��/D
H[SUHVLyQ�UHVXOWDQWH�HV�4� �,�[�5�;�W�[������FDO

35$&7,&$�7Ò

$FWLYLGDG

http://proyectodescartes.org/EDAD/materiales_didacticos/EDAD_3eso_electricidad_aplicaciones-JS/3q12_contenidos_1b.htm
https://creativecommons.org/licenses/by-nc-sa/3.0/es/


$QLPDFLyQ�GH�-RVp�/XLV�6DQ�(PHWHULR�HQ�3UR\HFWR�'HVFDUWHV��/LFHQFLD�&&

http://proyectodescartes.org/EDAD/materiales_didacticos/EDAD_3eso_electricidad_aplicaciones-JS/3q12_ejercicio_resuelto_1b.htm
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���7LSRV�GH�FLUFXLWRV��FRQH[LRQHV

3RU�FRPSOLFDGR�TXH�SXHGD�OOHJDU�D�VHU�XQ�FLUFXLWR�HOpFWULFR��VROR�KD\�GRV�PRGRV�EiVLFRV�GH�FRQHFWDU
FRPSRQHQWHV�HQ�XQ�FLUFXLWR��FRQH[LRQDGR�HQ�VHULH�R�FRQH[LRQDGR�HQ�SDUDOHOR�

��ERPELOODV�HQ�VHULH ��ERPELOODV�HQ�SDUDOHOR ��SLODV�GH���9�HQ�VHULH ��SLODV�GH���9�HQ�SDUDOHOR

�

(Q�VHULH��VL�VH�SRQH�XQ�FRPSRQHQWH�GHWUiV�GH�RWUR��VROR�KD\�XQ�~QLFR�FDPLQR�SDUD�HO�SDVR�GH�OD
FRUULHQWH�
(Q� SDUDOHOR�� VL� VH� FRQHFWDQ� ORV� FRPSRQHQWHV� IRUPDQGR� UDPDV� VHSDUDGDV�� Vt� KD\� GLIHUHQWHV
FDPLQRV�SDUD�HO�SDVR�GH�OD�FRUULHQWH�

6HJ~Q� OR� TXH� VH� TXLHUD� FRQVHJXLU� FRQ� OD� FRQH[LyQ�� VH� GHEH� HPSOHDU� XQD� FRQH[LyQ� HQ� VHULH� R� XQD� HQ
SDUDOHOR��(Q�OD�VLJXLHQWH�WDEOD�VH�UHVXPHQ�ODV�FRQH[LRQHV�GH�JHQHUDGRUHV��SLODV��\�GH��UHFHSWRUHV��VH�WRPD
FRPR�HMHPSOR�ODV�OiPSDUDV��

� 3LODV /iPSDUDV

(1�6(5,(

6H� VXPLQLVWUD� DO� FLUFXLWR� PiV
YROWDMH�TXH�VL�VROR�VH�HPSOHD�XQD
SLOD�

1R� DXPHQWD� OD� GXUDFLyQ� GH� ODV
SLODV�

3RU� ODV� GRV� FLUFXOD� OD� PLVPD� LQWHQVLGDG� GH
FRUULHQWH� \� VH� UHSDUWHQ� OD� WHQVLyQ� TXH
VXPLQLVWUD�OD�SLOD�

&DGD�XQD�GH�HOODV�OXFLUi�PHQRV�TXH�VL�HVWXYLHUD
VROD�\�FRQVXPLUi�PHQRV�SRWHQFLD�

(1�3$5$/(/2

6H� VLJXH� VXPLQLVWUDQGR� DO� FLUFXLWR
HO� PLVPR� YROWDMH� TXH� FRQ� XQD
VROD�SLOD�

$XPHQWD� OD� GXUDFLyQ� GH� ODV
SLODV�

(Q� ORV� H[WUHPRV� GH� OD� FRQH[LyQ� FDH� OD�PLVPD
WHQVLyQ�TXH�VL�HVWXYLHVH�XQD�VROD�OiPSDUD�

&DGD�XQD�GH�HOODV� OXFLUi�LJXDO�TXH�VL�HVWXYLHVH
VROD�\�FRQVXPLUi�OD�PLVPD�SRWHQFLD�

6ROXFLyQ

���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

��¢&yPR� GHEHPRV� FRQHFWDU� YDULDV� SLODV� VL� TXHUHPRV� REWHQHU� PiV� WHQVLyQ� TXH� OD
VXPLQLVWUDGD�SRU�XQD�VROD�GH�HOODV"

(Q�VHULH

(Q�SDUDOHOR

� £(VR� HV�� &RQHFWiQGRODV� HQ� VHULH� VXPLQLVWUDQ� XQ� YROWDMH� LJXDO� D� OD� VXPD� GH� ORV
YROWDMHV�TXH�VXPLQLVWUD�FDGD�XQD�SRU�VHSDUDGR�

� 4XH� YD�� OR� TXH� FRQVHJXLUtDPRV� HV� DXPHQWDU� VX� GXUDFLyQ�� SHUR� HO� YROWDMH� TXH
VXPLQVWUDUtDPRV�DO�FLUFXLWR�VHUtD�HO�GH�XQD�VROD�SLOD�

��� ¢&yPR� FUHHV� TXH� HVWiQ� FRQHFWDGRV� ORV� DSDUDWRV� HOpFWULFRV� HQ� WX� FDVD�� HQ� VHULH� R� HQ
SDUDOHOR"� �3LHQVD� TXH� VL� XQR� GHMD� GH� IXQFLRQDU�� ORV� GHPiV� VLJXHQ� IXQFLRQDQGR� VLQ
SUREOHPDV�

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH



6ROXFLyQ

���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

SUREOHPDV�

(Q�VHULH�
(Q�SDUDOHOR

�/R�VLHQWR��VL�IXHVH�DVt��DO�IXQGLUVH�XQD�ERPELOOD�ORV�GHPiV�DSDUDWRV��HQ�VHULH�FRQ
HOOD��QR�UHFLELUtDQ�FRUULHQWH�\�QR�IXQFLRQDUtDQ�

� £0X\�ELHQ��$Vt� OD� WHQVLyQ� OOHJD�D�WRGRV�DO��PLVPR�WLHPSR��SRU�FDPLQRV�GLVWLQWRV�
SRU�OR�WDQWR�LQGHSHQGLHQWHV�



�����$VRFLDFLyQ�HQ�VHULH

'RV�R�PiV�HOHPHQWRV�GH�XQ�FLUFXLWR�HVWiQ�DVRFLDGRV�HQ�VHULH�VL�HVWiQ�FRQHFWDGRV�GH�PRGR�TXH�OD�FRUULHQWH
SDVH�SRU�WRGRV�HOORV��XQR�D�FRQWLQXDFLyQ�GHO�RWUR�

,PDJHQ�GH�5RVDULQR�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

/D� UHVLVWHQFLD� HTXLYDOHQWH�5HT� HQ� HVWH� FLUFXLWR� HV� LJXDO� D� OD� VXPD� GH� ODV� UHVLVWHQFLDV� LQGLYLGXDOHV� TXH
FRQWLHQH�

(Q�XQ�FLUFXLWR�VHULH��OD�UHVLVWHQFLD�WRWDO�5HT�HV�LJXDO�D�OD�VXPD�GH�WRGDV�ODV�UHVLVWHQFLDV��5�
��5����5����������6L�KD\�GRV�UHVLVWHQFLDV�HQ�VHULH��OD�UHVLVWHQFLD�HTXLYDOHQWH�GHO�FLUFXLWR�HV�

/D�LQWHQVLGDG�TXH�SDVD�SRU�ODV�UHVLVWHQFLDV�HV�OD�PLVPD�\�VH�SXHGH�FDOFXODU�DSOLFDQGR�OD�OH\�GH�2KP��(Q�HO

FDVR�GH�GRV�UHVLVWHQFLDV�HQ�VHULH��

3RU� RWUD� SDUWH�� OD� WHQVLyQ� TXH� VXPLQLVWUD� OD� SLOD� VH� UHSDUWH� HQWUH� FDGD� HOHPHQWR� GHO� FLUFXLWR��

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/b/b7/Circuito_b%C3%A1sico_de_polarizaci%C3%B3n_directa_de_varios_ledes.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.es


0RVWUDU�UHWURDOLPHQWDFLyQ

D��5HT� �5����5�� ������� ���ƻ

E��$SOLFDQGR�OD�OH\�GH�2KP��,� �9�5HT� ������ ���$

F��/D�WHQVLyQ�D�OD�TXH�VH�HQFXHQWUD�OD�5��OD�FDOFXOR�DSOLFDQGR�OD�OH\�GH�2KP��9�� �,ā�5�
 ��ā�� ���9

<�OD�WHQVLyQ�D�OD�TXH�VH�HQFXHQWUD�OD�5���9�� �,ā�5�� ��ā��� ���9

6H� FRPSUXHED� TXH� OD� WHQVLyQ� TXH� VXPLQLVWUD� HO� JHQHUDGRU� VH� UHSDUWH� HQWUH� ODV
UHVLVWHQFLDV��9� �9����9�

G�� /D� SRWHQFLD� WRWDO� TXH� FRQVXPH� HO� FLUFXLWR� VH� FDOFXOD� DSOLFDQGR� OD� GHILQLFLyQ� GH
SRWHQFLD��3� �9ā�,� ���ā� ����:�

'DGR�HO� VLJXLHQWH� FLUFXLWR�� VL�5�� ���ƻ�\�5�� ���ƻ�� FDOFXOD� OD� UHVLVWHQFLD�HTXLYDOHQWH�� OD
LQWHQVLGDG�TXH�UHFRUUH�HO�FLUFXLWR��ODV�WHQVLRQHV�D�OD�TXH�VH�HQFXHQWUDQ�ODV�GRV�UHVLVWHQFLDV�\
OD�SRWHQFLD�WRWDO�TXH�FRQVXPHQ�ORV�UHFHSWRUHV�

35$&7,&$�7Ò

&DVR�SUiFWLFR



$QLPDFLyQ�GH�/XLV�5DPtUH]�HQ�3UR\HFWR�'HVFDUWHV��/LFHQFLD�&&
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�����$VRFLDFLyQ�HQ�SDUDOHOR

8QD� DVRFLDFLyQ� HQ� SDUDOHOR� WLHQH�PiV� GH� XQD� WUD\HFWRULD� SDUD� HO� IOXMR� GH� FRUULHQWH�� 6H� DSOLFD� OD�PLVPD
WHQVLyQ�D�WUDYpV�GH�FDGD�UDPD�

6L�OD�UHVLVWHQFLD�GH�FDUJD�HQ�FDGD�UDPD�HV�OD�PLVPD��OD�LQWHQVLGDG�GH�FRUULHQWH�TXH�FLUFXOD�SRU�FDGD�UDPD
VHUi� OD�PLVPD��3RU�HO�FRQWUDULR��VL� OD�UHVLVWHQFLD�HQ�FDGD�UDPD�HV�GLIHUHQWH�� OD� LQWHQVLGDG�GH�FRUULHQWH�HQ
FDGD�UDPD�VHUi�GLIHUHQWH�

6L�XQD�UDPD�GHO�FLUFXLWR�HVWi�DELHUWD��OD�FRUULHQWH�FRQWLQXDUi�IOX\HQGR�KDFLD�ODV�RWUDV�UDPDV�

$VRFLDFLyQ�HQ�SDUDOHOR
,PDJHQ�GH�HODERUDFLyQ�SURSLD

/D�UHVLVWHQFLD�HTXLYDOHQWH�5HT�HQ�HVWH�FLUFXLWR�VH�FDOFXOD�GH�OD�VLJXLHQWH�IRUPD��HO�LQYHUVR
GH�OD�5HT�HV�OD�VXPD�GH�ORV�LQYHUVRV�GH�ODV�UHVLVWHQFLDV�LQGLYLGXDOHV�

(Q� HO� FDVR� GH� GRV� UHVLVWHQFLDV�� OD� UHVLVWHQFLD� HTXLYDOHQWH� GHO� FLUFXLWR� VHUi��

'H�OR�DQWHULRU��OD�LQWHQVLGDG�GH�FRUULHQWH�WRWDO�,�TXH�IOX\H�SRU�HO�FLUFXLWR�VH�SXHGH�GHWHUPLQDU�D�SDUWLU�GH�OD
OH\�GH�2KP�FRPR�VLJXH�

$FWLYLGDG



(VWD� HV� OD� LQWHQVLGDG� GH� FRUULHQWH� WRWDO�� TXH� VH� UHSDUWH� HQWUH� FDGD� UDPD�GHO� FLUFXLWR�� $Vt�� HQ� HO� FDVR� GH
KDEHU�GRV�UDPDV��,� �,����,��

'DGR�TXH� OD� WHQVLyQ�9�GHO�JHQHUDGRU�VH�DSOLFD�SRU� LJXDO�D� WRGDV� ODV� UHVLVWHQFLDV��SRU�HVWDU�FRQHFWDGDV�D
SXQWRV�FRPXQHV����OD�LQWHQVLGDG�GH�ODV�FRUULHQWHV�,��H�,��VH�SXHGHQ�GHWHUPLQDU�D�SDUWLU�GH�OD�OH\�GH�2KP
FRPR�VLJXH�

0RVWUDU�UHWURDOLPHQWDFLyQ

D��

E��$SOLFDQGR�OD�OH\�GH�2KP��

F��

G��3� �9ā�,� ����ā��� ����:

'DGR�HO� VLJXLHQWH� FLUFXLWR�� VL�5�� ���ƻ�\�5�� ���ƻ�� FDOFXOD� OD� UHVLVWHQFLD� HTXLYDOHQWH�� OD
LQWHQVLGDG� WRWDO� TXH� VXPLQLVWUD� HO� JHQHUDGRU�� OD� LQWHQVLGDG� TXH� UHFRUUH� FDGD� UDPD� GHO
FLUFXLWR�\�OD�SRWHQFLD�WRWDO�TXH�FRQVXPHQ�ORV�UHFHSWRUHV�

&DVR�SUiFWLFR



35$&7,&$�7Ò

$QLPDFLyQ�GH�/XLV�5DPtUH]�HQ�3UR\HFWR�'HVFDUWHV��/LFHQFLD�&&

http://proyectodescartes.org/EDAD/materiales_didacticos/EDAD_3eso_fenomenos_y_circuitos_electricos-JS/3q11_ejercicio_resuelto_5f.htm
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���(OHFWUyQLFD

/RV�FLUFXLWRV�HOHFWUyQLFRV�VRQ�XQ�WLSR�FLUFXLWRV�HOpFWULFRV�TXH�XWLOL]DQ�FRPSRQHQWHV�HVSHFtILFRV��FRPSRQHQWHV
HOHFWUyQLFRV��

/D�HOHFWUyQLFD�HVWi� WDQ�SUHVHQWH�HQ�QXHVWUD�YLGD�FRPR� OR�HVWi� OD�HOHFWULFLGDG�� ORV� WHOpIRQRV�PyYLOHV�\� ODV
WDEOHWV�� OD� WHOHYLVLyQ�� HO� RUGHQDGRU�� ODV� YLGHRFRQVRODV�� ORV�PDQGRV� D� GLVWDQFLD�� HO� SRUWHUR� DXWRPiWLFR�� OD
FiPDUD� GH� IRWRV�� HO� KRUQR�� HO� PLFURRQGDV«� (Q� WRGRV� HVWRV� GLVSRVLWLYRV� VH� SXHGHQ� HQFRQWUDU� FLUFXLWRV
HOHFWUyQLFRV�

,PDJHQ�HQ�3L[DED\��'RPLQLR�S~EOLFR

0XFKRV� GH� HVWRV� FRPSRQHQWHV� HOHFWUyQLFRV� HVWiQ� IDEULFDGRV� SRU� PDWHULDOHV� VHPLFRQGXFWRUHV�� TXH
SHUPLWHQ�HO�SDVR�R�QR�GH�OD�FRUULHQWH�HQ�GHWHUPLQDGDV�FLUFXQVWDQFLDV�

)XHQWHV�GH�DOLPHQWDFLyQ

/RV� FLUFXLWRV� HOHFWUyQLFRV� IXQFLRQDQ� FRQ� FRUULHQWH�FRQWLQXD�� 3RU� GLYHUVRV� PRWLYRV�� HQ� ORV� HQFKXIHV� GH
QXHVWUDV�FDVDV�GLVSRQHPRV�VROR�GH�FRUULHQWH�DOWHUQD��3RU�HVR��QR�SRGHPRV�HQFKXIDU�GLUHFWDPHQWH�D�HOORV
ORV�DSDUDWRV�HOHFWUyQLFRV�

3DUD�SRGHU�FRQHFWDU� ORV�FLUFXLWRV�HOHFWUyQLFRV�D� OD�UHG�HOpFWULFD�KD\�GLVSRVLWLYRV�TXH�SHUPLWHQ�FRQYHUWLU� OD
FRUULHQWH�DOWHUQD�HQ�FRUULHQWH�FRQWLQXD��ODV�IXHQWHV�GH�DOLPHQWDFLyQ�

7RGRV�ORV�DSDUDWRV�HOHFWUyQLFRV�TXH�HQFKXIDPRV�D�OD�UHG�R�ELHQ�GLVSRQHQ�LQWHUQDPHQWH�GH�XQD�IXHQWH�GH
DOLPHQWDFLyQ� �SRU� HMHPSOR�� WHOHYLVRUHV�� RUGHQDGRUHV«�� R� ELHQ� VH� FRQHFWDQ� D� WUDYpV� GH� XQD� IXHQWH� GH
DOLPHQWDFLyQ��TXH�UHFLEH�QRPEUHV�PX\�YDULDGRV��WUDQVIRUPDGRU��FRQYHUWLGRU��FDUJDGRU��DOLPHQWDGRU«�

,PDJHQ�GH�4XUUHQ�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

(Q�HO�VLJXLHQWH�DSDUWDGR�YDPRV�D�YHU� ORV�FRPSRQHQWHV�EiVLFRV�GH�XQ�FLUFXLWR�HOHFWUyQLFRV��TXH�VH�VXHOHQ
PRQWDU�HQ�SODFDV�FRPR�OD�TXH�VH�PXHVWUD�HQ�OD�LPDJHQ�

https://cdn.pixabay.com/photo/2014/12/28/02/23/mother-board-581597_960_720.jpg
https://creativecommons.org/publicdomain/zero/1.0/deed.es_ES
https://upload.wikimedia.org/wikipedia/commons/thumb/a/a5/AC_adapters.jpg/466px-AC_adapters.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.es


,PDJHQ�GH�-��7UDEDGHOD�HQ�,17()��/LFHQFLD�&&

http://recursostic.educacion.es//bancoimagenes/ArchivosImagenes/DVD05/CD07/5297__35_m_1.jpg
https://creativecommons.org/licenses/by-nc-sa/3.0/es/


�����&RPSRQHQWHV�HOHFWUyQLFRV

5HVLVWHQFLDV

(Q�HOHFWUyQLFD�VH�WUDEDMD�FRQ�UHVLVWHQFLDV�PiV�SHTXHxDV�TXH�HQ�ORV�FLUFXLWRV�HOpFWULFRV��DXQTXH�VX�IXQFLyQ
HV�OD�PLVPD��DO�RSRQHUVH�DO�SDVR�GH�OD�FRUULHQWH��OLPLWDQ�HO�YDORU�GH�OD�LQWHQVLGDG�TXH�SDVD�SRU�HO�FLUFXLWR�

(Q� OD� LPDJHQ� VH� PXHVWUDQ� ODV� UHVLVWHQFLDV� XVDGDV� HQ� ORV� FLUFXLWRV� HOHFWUyQLFRV�� (VWiQ� IDEULFDGDV
QRUPDOPHQWH�GH�FDUERQR�

,PDJHQ�GH�$IUDQN���HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

/DV�EDQGDV�GH�FRORUHV�TXH�DSDUHFHQ�HQ�ODV�UHVLVWHQFLDV�QRV�VLUYHQ�SDUD�VDEHU�FXiQWRV�RKPLRV��ƻ��WLHQHQ�
(Q�HO�VLJXLHQWH�YLGHR�VH�H[SOLFD�FyPR�VH�OHHQ�ORV�FRORUHV�GH�XQD�UHVLVWHQFLD�

&XUVR�GH�HOHFWUyQLFD�EiVLFD
9tGHR�DORMDGR�HQ�<RXWXEH

(Q�ORV�FLUFXLWRV�HOHFWUyQLFRV�WDPELpQ�HQFRQWUDPRV�UHVLVWHQFLDV�YDULDEOHV��ORV�SRWHQFLyPHWURV�

$OJXQRV�SRWHQFLyPHWURV�WLHQHQ�XQD�SDODQFD�SDUD�TXH�SRGDPRV�PRGLILFDU�VX�YDORU�JLUiQGROD��(Q�RWURV���VX
YDORU�VH�PRGLILFD�KDFLHQGR�JLUDU�OD�SLH]D�GH�GHQWUR�FRQ�XQ�GHVWRUQLOODGRU�

(Q�OD�LPDJHQ�VH�PXHVWUDQ�GRV�SRWHQFLyPHWURV��XQR�FRQ�SDODQFD�\�RWUR�VLQ�SDODQFD�

3RWHQFLyPHWURV
,PiJHQHV�HQ�:LNLPHGLD��/LFHQFLD�&&

+D\�RWUDV�UHVLVWHQFLDV��WDPELpQ�YDULDEOHV�FRPR�ORV�SRWHQFLyPHWURV��SHUR�TXH�WLHQHQ�OD�SURSLHGDG�GH�TXH�VX
YDORU�YDUtD�HQ�IXQFLyQ�GH�OD�OX]�TXH�UHFLEHQ��ODV�IRWRUHVLWHQFLDV�R�/'5��/LJKW�'HSHQGDQW�5HVLVWRU���

'YVWS�HI�)PIGXVäRMGE�&EWMGE'YVWS�HI�)PIGXVäRMGE�&EWMGE

https://upload.wikimedia.org/wikipedia/commons/3/3d/6_different_resistors.jpg
https://creativecommons.org/licenses/by-sa/2.0/deed.en
https://www.youtube.com/embed/NHmLrL2GOho
https://www.norwegiancreations.com/2015/10/tutorial-potentiometers-with-arduino-and-filtering/
https://creativecommons.org/licenses/by-nc-sa/3.0/es/
https://www.youtube.com/watch?v=NHmLrL2GOho


,PDJHQ�GH�$UQDX�HQ�:LNLPHGLD��/LFHQFLD�&&

�

'LRGRV

/RV�GLRGRV�VRQ�FRPSRQHQWHV�VHPLFRQGXFWRUHV�TXH�GHMDQ�SDVDU�OD�FRUULHQWH�HQ�XQ�VHQWLGR�\�OD�EORTXHDQ�HQ
HO�VHQWLGR�FRQWUDULR�

'LRGR
,PDJHQ�GH�:LOWURQ�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

(VWi� IRUPDGR� SRU� GRV� HOHFWURGRV�� DO� iQRGR� \� HO� FiWRGR�� (O� VtPEROR� GHO� GLRGR� HV� HO� VLJXLHQWH�

6X� IXQFLRQDPLHQWR� SXHGH� VHU� HQ� SRODUL]DFLyQ� GLUHFWD�� FXDQGR� SHUPLWH� HO� SDVR� GH� OD� FRUULHQWH�� R� HQ
SRODUL]DFLyQ� LQYHUVD�� FXDQGR� QR� SHUPLWH� HO� SDVR� GH� OD� FRUULHQWH�� /R� SRGHPRV� YHU� HQ� ODV� VLJXLHQWHV
LPiJHQHV�

3RODUL]DFLyQ�GLUHFWD�GH�XQ�GLRGR
,PDJHQ�GH�HODERUDFLyQ�SURSLD

3RODUL]DFLyQ�LQYHUVD�GH�XQ�GLRGR
,PDJHQ�GH�HODERUDFLyQ�SURSLD

(Q�SRODUL]DFLyQ�GLUHFWD��HO�iQRGR�GHO�GLRGR�VH�FRQWHFWD�DO�SROR�SRVLWLYR�GHO�JHQHUDGRU�\�HQ�LQYHUVD�DO�SROR
QHJDWLYR�

8Q�WLSR�GH�GLRGRV�PX\�SUHVHQWH�HQ�ORV�FLUFXLWRV�HOHFWUyQLFRV�VRQ�ORV�GLRGRV�/('��/LJKW�(PLWWHU�'LRGH���PX\
XVDGRV�DFWXDOPHQWH�HQ�LOXPLQDFLyQ��(VWRV�GLRGRV�HPLWHQ�OX]�FXDQGR�WUDEDMDQ�HQ�SRODUL]DFLyQ�GLUHFWD�

,PDJHQ�GH�$IUDQN���HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

https://upload.wikimedia.org/wikipedia/commons/d/d3/LDR-gs-2012.jpg
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://upload.wikimedia.org/wikipedia/commons/thumb/b/b8/Diodo.jpg/800px-Diodo.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://upload.wikimedia.org/wikipedia/commons/9/9e/Verschiedene_LEDs.jpg
https://creativecommons.org/licenses/by-sa/2.0/deed.en


&RQGHQVDGRUHV

6RQ�FRPSRQHQWHV�FDSDFHV�GH�DFXPXODU�FDUJD�HOpFWULFD�TXH�OXHJR�SXHGHQ�OLEHUDU�FXDQGR�LQWHUHVH��HV�GHFLU�
SXHGHQ�SURSRUFLRQDU�FRUULHQWH�GXUDQWH�XQ�WLHPSR�OLPLWDGR�

&RQGHQVDGRUHV
,PDJHQ�GH�%HQXW]HU�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

/D�FDSDFLGDG� GHO� FRQGHQVDGRU� QRV� LQGLFD� OD� FDQWLGDG� GH� FDUJD� TXH� pVWH� SXHGH� DFXPXODU�� 6H� PLGH� HQ
IDUDGLRV��)��R��VL�HV�SHTXHxD��HQ�PLOLIDUDGLRV��P)��R�PLFURIDUDGLRV��ǋ)��

7UDQVLVWRUHV

6RQ�GLVSRVLWLYRV�VHPLFRQGXFWRUHV�TXH�FRQVWDQ�GH�WUHV�WHUPLQDOHV�OODPDGRV�HPLVRU��(���EDVH��%��\�FROHFWRU
�&����

7UDQVLVWRUHV
,PDJHQ�GH�%HWK2KDUD�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

'HSHQGLHQGR�GH�OD�WHQVLyQ�D�OD�TXH�VH�FRQHFWH�\�GH�VX�FRQH[LRQDGR�SXHGH�IXQFLRQDU�FRPR�XQ�LQWHUUXSWRU
�DELHUWR�R�FHUUDGR��R�FRPR�XQ�DPSOLILFDGRU�GH�FRUULHQWH�

$FWXDOPHQWH� VH� HQFXHQWUDQ� SUiFWLFDPHQWH� HQ� WRGRV� ORV� DSDUDWRV� HOHFWUyQLFRV� GH� XVR� GLDULR� WDOHV� FRPR
WHOpIRQRV�� WDEOHWV�� UDGLRV�� WHOHYLVRUHV�� UHSURGXFWRUHV� GH� DXGLR� \� YLGHR�� RUGHQDGRUHV�� OiPSDUDV
IOXRUHVFHQWHV�� HWF��� DXQTXH� FDVL� VLHPSUH� GHQWUR� GH� ORV� OODPDGRV� FLUFXLWRV� LQWHJUDGRV�� FRPR� HO� TXH� VH
PXHVWUD�HQ�OD�LPDJHQ�

&LUFXLWRV�LQWHJUDGRV
,PDJHQ�GH�=HSK\ULV�HQ�:LNLPHGLD�&RPPRQV��/LFHQFLD�&&

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/d/de/Condensators.JPG
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://upload.wikimedia.org/wikipedia/commons/f/f8/Transistor-photo.JPG
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://upload.wikimedia.org/wikipedia/commons/5/5c/Microchips.jpg
https://creativecommons.org/licenses/by-sa/3.0/deed.en


/RV� FRPSRQHQWHV� HOHFWUyQLFRV� EiVLFRV�PiV� XWLOL]DGRV� VRQ� ODV� UHVLVWHQFLDV�� ORV� GLRGRV�� ORV
FRQGHQVDGRUHV�\�ORV�WUDQVLVWRUHV�

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

���&RUUHFWR
���,QFRUUHFWR
���,QFRUUHFWR
���,QFRUUHFWR

0RVWUDU�UHWURDOLPHQWDFLyQ

���/D�LPDJHQ�UHSUHVHQWD�XQ�GLVSRVLWLYR�HOHFWUyQLFR��¢&XiO"

8QD�UHVLVWHQFLD

8Q�GLRGR

8Q�FRQGHQVDGRU

8Q�WUDQVLVWRU

/D� LPDJHQ� UHSUHVHQWD� XQ� GLRGR� FRQHFWDGR� D� XQ� FLUFXLWR�� ¢&yPR� HV� VX� UpJLPHQ� GH
IXQFLRQDPLHQWR"

3RODUL]DFLyQ�LQYHUVD�

3RODUL]DFLyQ�GLUHFWD�

3UHJXQWD�GH�6HOHFFLyQ�0~OWLSOH



6ROXFLyQ

���,QFRUUHFWR
���&RUUHFWR

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

���,QFRUUHFWR
���&RUUHFWR
���,QFRUUHFWR

/RV�GLVSRVLWLYRV�FDSDFHV�GH�DFXPXODU�FDUJD�SDUD�VROWDUOD�SRVWHULRUPHQWH�VH�OODPDQ���

'LRGRV

&RQGHQVDGRUHV

7UDQVLVWRUHV



���5HVXPHQ

8QD�FRUULHQWH�HOpFWULFD� HV� XQ� PRYLPLHQWR� RUGHQDGR� GH� FDUJDV� OLEUHV�� QRUPDOPHQWH� GH
HOHFWURQHV��D�WUDYpV�GH�XQ�PHGLR�PDWHULDO�

/RV�PDWHULDOHV�� GHVGH�HO� SXQWR�GH� YLVWD� GH� OD� FLUFXODFLyQ�GH� OD� FRUULHQWH� HOpFWULFD� SXHGHQ
VHU�

&RQGXFWRUHV��SHUPLWLHQGR�HO�SDVR�GH�OD�FRUULHQWH��FRPR�ORV�PHWDOHV
$LVODQWHV�� LPSLGLHQGR� R� GLILFXOWDQGR� PXFKR� HO� SDVR� GH� OD� FRUULHQWH�� FRPR� ORV
SOiVWLFRV�
6HPLFRQGXFWRUHV�� TXH�SHUPLWHQ�R�QR�HO� SDVR�GH� OD� FRUULHQWH�GHSHQGLHQGR�GH� OD
VLWXDFLyQ�HQ�TXH�VH�HQFXHQWUHQ��FRPR�HO�VLOLFLR�

8Q�FLUFXLWR�HOpFWULFR�HV�XQ�UHFRUULGR�FHUUDGR�GH�XQ�PDWHULDO�FRQGXFWRU�SRU�HO�TXH
FLUFXODQ�ODV�FDUJDV�OLEUHV�\�TXH�FRQVWD�GH�XQ�JHQHUDGRU��XQ�UHFHSWRU�R�UHFHSWRUHV�\
HOHPHQWRV�GH�FRQWURO�\�GH�SURWHFFLyQ�

/RV�HOHPHQWRV�GH�XQ�FLUFXLWR�HOpFWULFR�VH�UHSUHVHQWDQ�SRU�VtPERORV��VLHQGR�ORV�PiV
VHQFLOORV�ORV�VLJXLHQWHV�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

/DV�SULQFLSDOHV�PDJQLWXGHV�TXH�ULJHQ�HO�FRPSRUWDPLHQWR�GH�ORV�FLUFXLWRV�HOpFWULFRV�VRQ�

'LIHUHQFLD� GH� SRWHQFLDO� R� WHQVLyQ� R� YROWDMH�� OD� HQHUJtD� TXH� HO� JHQHUDGRU
VXPLQLVWUD� D� XQD� FDUJD� SDUD� PRYHUOD� HQWUH� GRV� SXQWRV� GHO� FLUFXLWR�� 6H� VXHOH
UHSUHVHQWDU�SRU�OD�OHWUD�9�\�VH�PLGH�HQ�YROWLRV��9��HQ�HO�6LVWHPD�,QWHUQDFLRQDO�
,QWHQVLGDG�GH�FRUULHQWH�FDQWLGDG�GH�FDUJD�HOpFWULFD�TXH�SDVD�FDGD�VHJXQGR�SRU
OD�VHFFLyQ�GH�XQ�FRQGXFWRU��6H�UHSUHVHQWD�SRU�,�\�VX�XQLGDG�HV�HO�DPSHULR��$��
5HVLVWHQFLD��HV�XQD�PHGLGD�GH�OD�RSRVLFLyQ�TXH�SUHVHQWD�XQ�GLVSRVLWLYR�HOpFWULFR
DO�PRYLPLHQWR�GH�ORV�HOHFWURQHV�D�WUDYpV�GH�pO��6H�UHSUHVHQWD�SRU�5�\�VH�PLGH�HQ
RKPLRV��ƻ��

/DV�PDJQLWXGHV�DQWHULRUHV�HVWiQ�UHODFLRQDGDV�SRU�OD�/H\�GH�2KP��9� �,�ā�5

/D�HQHUJtD� TXH� VH�SRQH�HQ� MXHJR�HQ�HO� FLUFXLWR�HOpFWULFR� VH�H[SUHVD� FRPR�(� �9� ā� ,� ā� W�
VLHQGR�W�HO�WLHPSR�TXH�HVWi�FRQHFWDGR�HO�JHQHUDGRU�DO�FLUFXLWR�

$FWLYLGDG

,PSRUWDQWH

$FWLYLGDG



/D�SRWHQFLD�HOpFWULFD�3�HV� OD�HQHUJtD�SRU�XQLGDG�GH� WLHPSR�\�VH�FDOFXOD�PXOWLSOLFDQGR� OD
WHQVLyQ�SRU�OD�LQWHQVLGDG��6H�PLGH�HQ�YDWLRV��:���3� �9�ā�,�

$O� DWUDYHVDU� OD� FRUULHQWH� HOpFWULFD� XQ� FRQGXFWRU� VH� SURGXFH� XQ� HIHFWR� WpUPLFR�
GHVSUHQGLpQGRVH�FDORU��(VWH�FDORU�VH�SXHGH�FDOFXODU�SRU�OD�/H\�GH�-RXOH��4� �,�ā�5ā�W

+D\�GRV�IRUPDV�EiVLFDV�GH�FRQHFWDU�ORV�HOHPHQWRV�GH�XQ�FLUFXLWR

(Q�VHULH�� VL� VH�SRQH�XQ� FRPSRQHQWH�GHWUiV�GH�RWUR�� VROR�KD\�XQ�~QLFR� FDPLQR
SDUD�HO�SDVR�GH�OD�FRUULHQWH�
(Q�SDUDOHOR��VL�VH�FRQHFWDQ�ORV�FRPSRQHQWHV�IRUPDQGR�UDPDV�VHSDUDGDV��Vt�KD\
GLIHUHQWHV�FDPLQRV�SDUD�HO�SDVR�GH�OD�FRUULHQWH�

&RQH[LRQDGR�HQ�VHULH &RQH[LRQDGR�HQ�SDUDOHOR

/RV� FLUFXLWRV� HOHFWUyQLFRV� VRQ� XQ� WLSR� FLUFXLWRV� HOpFWULFRV� TXH� XWLOL]DQ� FRPSRQHQWHV
HVSHFtILFRV��FRPSRQHQWHV�HOHFWUyQLFRV��

/RV�FRPSRQHQWHV�HOHFWUyQLFRV�PiV�VHQFLOORV�\�KDELWXDOHV�VRQ�ODV�UHVLVWHQFLDV��ORV�GLRGRV��ORV
FRQGHQVDGRUHV�\�ORV�WUDQVLVWRUHV�

,PDJHQ�HQ�3L[DED\��'RPLQLR�S~EOLFR

$FWLYLGDG

$FWLYLGDG

https://cdn.pixabay.com/photo/2016/10/06/20/04/diode-1719908_960_720.png
https://creativecommons.org/publicdomain/zero/1.0/deed.es_ES


���3DUD�DSUHQGHU�KD]OR�W~

0RVWUDU�UHWURDOLPHQWDFLyQ

9HDPRV�VL�OR�KDV�KHFKR�FRUUHFWDPHQWH�¢YDOH"

D��

(OHPHQWRV�GHO�FLUFXLWR�
&XDWUR�ERPELOODV��D��E��F��G���TXH�WUDQVIRUPDQ�OD�HQHUJtD�HOpFWULFD�HQ
OXPLQRVD�
8QD�SLOD�GH���9��JHQHUDGRU�GH�FRUULHQWH�FRQWtQXD�

&XDWUR� LQWHUUXSWRUHV� ���� ��� �� \� ��� SHUPLWHQ� TXH� SDVH� OD� FRUULHQWH
�FHUUDGR��R�LPSLGHQ�VX�SDVR��DELHUWR���HV�GHFLU��FRQWURODQ�HO�SDVR�GH
FRUULHQWH�
&XDWUR YROWtPHWURV �9�� 9�� 9�� \ 9��� PLGHQ OD GLIHUHQFLD GH

���9DPRV�D�ILMDUQRV�PX\�ELHQ�HQ�HO�VLJXLHQWHV�FLUFXLWR��SRU�TXH�YDV�D�WHQHU�TXH�FRQWHVWDU
XQD�VHULH�GH�SUHJXQWDV��QR�WH�SUHRFXSHV��QR�VRQ�GLItFLOHV�

D��(PSHFHPRV� SRU� LGHQWLILFDU� ORV� HOHPHQWRV� TXH� OR� FRPSRQHQ�� &LWD� WRGRV� ORV
HOHPHQWRV�TXH�OR�FRPSRQHQ�LQGLFDQGR�HO�Q~PHUR�GH�FDGD�XQR�\�VX�IXQFLyQ�
E��¢&XiQWDV�UDPDV�LQGHSHQGLHQWHV�YHV"
F��¢4Xp�HOHPHQWRV�HVWiQ�HQ�VHULH"
G��¢4Xp�HOHPHQWRV�HVWiQ�HQ�SDUDOHOR"
H��3RGUtDV�H[SOLFDU�SRU�TXp�ODV�ERPELOODV�F�\�G�EULOODQ�PiV"
I��2EVHUYD� ODV� GLIHUHQWHV� PHGLGDV� UHDOL]DGDV� FRQ� HO� DPSHUtPHWUR�� &yPR
H[SOLFDUtDV�HVRV�UHVXOWDGRV�
J��¢3RU�TXp�VL�HO�YROWDMH�GH�OD�SLOD�HV�GH���9��HQ�ODV�ERPELOODV�D�\�E�VH�SURGXFH
XQD�FDtGD�GH�����9�GH�WHQVLyQ�\�HQ�F�\�G�GH���9"
K��6L�DEULPRV�HO�LQWHUUXSWRU���¢TXp�ERPELOODV�OXFLUiQ"�¢<�VL�DEULPRV�HO��"
L��¢7LHQHQ�WRGDV�ODV�ERPELOODV�OD�PLVPD�UHVLVWHQFLD"
M��¢4Xp�WHQGUtD�TXH�RFXUULU�SDUD�TXH�VyOR�EULOODUD�OD�ERPELOOD�G"

$FWLYLGDG�GH�/HFWXUD



&XDWUR� YROWtPHWURV� �9 ��� 9 ��� 9 �� \� 9 ���� PLGHQ� OD� GLIHUHQFLD� GH
SRWHQFLDO� HQWUH� �� SXQWRV�� (Q� QXHVWUR� FLUFXLWR� PLGHQ� OD� FDtGD� GH
WHQVLyQ�TXH�VH�SURGXFH�HQ�FDGD�ERPELOOD�
&XDWUR�DPSHUtPHWURV��$����$����$���\�$�����PLGHQ�OD�LQWHQVLGDG�GH
FRUULHQWH�TXH�SDVD�SRU�HOORV��HV�GHFLU��OD�FDQWLGDG�GH�HOHFWURQHV�TXH
FLUFXODQ�SRU�HO�FLUFXLWR�

E��

6H� YHQ� FODUDPHQWH� WUHV� UDPDV� R� FDPLQRV� LQGHSHQGLHQWHV� �WUHV� FLUFXLWRV
SDUDOHORV���FDGD�XQR�GH�HOORV�FRQWURODGR�SRU�LQWHUUXSWRU��ORV�LQWHUUXSWRUHV�����
\����
F��

(Q�OD�UDPD�TXH�FRQWUROD�HO�LQWHUUXSWRU���
%RPELOODV��D�\�E�
$PSHUtPHWURV�$���\�$��
,QWHUUXSWRUHV����\��
3LOD

(Q�OD�UDPD�TXH�FRQWUROD�HO�LQWHUUXSWRU���
%RPELOOD�F
$PSHUtPHWURV��$���\�$��
,QWHUUXSWRUHV���\��
3LOD

(Q�OD�UDPD�TXH�FRQWUROD�HO�LQWHUUXSWRU���
%RPELOOD�G
$PSHUtPHWURV��$���\�$��
,QWHUUXSWRUHV���\��
3LOD

G��

/RV�FXDWUR�YROWtPHWURV��&DGD�XQR�GH�HOORV�HVWi�HQ�SDUDOHOR�FRQ�OD�ERPELOOD�FX\D
FDtGD�GH�WHQVLyQ�PLGH�
H��

3RUTXH�D�OD�ERPELOOD�F�\�D�OD�G�OHV�OOHJD�WRGR�HO�YROWDMH�GH�OD�SLOD�GLUHFWDPHQWH
D� HOODV�� QR� VH� UHSDUWH� FRQ� QLQJXQD� RWUD� ERPELOOD�� SRU� HVR� OXFHQ� D� WRSH�� D
GLIHUHQFLD�GH�ODV�ERPELOODV�D�\�E�TXH�HVWiQ�HQ�VHULH�\�VH�WLHQHQ�TXH�UHSDUWLU�HO
YROWDMH�GH�OD�SLOD�HQWUH�ODV�GRV������9�FDGD�XQD���SRU�HVR�OXFHQ�PHQRV�
I��

3RU� HO� DPSHUtPHWUR� $��� SDVDQ� WRGRV� ORV� HOHFWURQHV� GHO� FLUFXLWR�� SRU� HVR� OD
LQWHQVLGDG� TXH�PDUFD� HV� OD� VXPD� GH� OD� FDQWLGDG� GH� HOHFWURQHV� TXH� YDQ� SRU
FDGD�FDPLQR�����P$������P$������P$� �����P$���(Q�HO�DPSHUtPHWUR�$��
SDVDQ�OD�PLWDG�GH�HOHFWURQHV�TXH�HQ�ORV�RWURV�GRV�FDPLQRV�SRUTXH�DO�UHSDUWLUVH
HO�YROWDMH�HQWUH�ODV�GRV�ERPELOODV�\�EULOODU�FRQ�PHQRV�LQWHQVLGDG��QHFHVLWDQ�OD
PLWDG�GH�HOHFWURQHV�
J��

3RU� TXH� ODV� ERPELOODV� D� \�E� HVWiQ� HQ� VHULH� \� HO� YROWDMH� GH� OD� SLOD� VH� GHEH
UHSDUWLU�HQWUH�ODV����/DV�ERPELOODV�F�\�G�UHFLEHQ�HO�YROWDMH�tQWHJUR�GH�OD�SLOD�\D
TXH�QR� WLHQHQ�TXH� UHSDUWLU� FRQ�QLQJ~Q�RWUR� HOHPHQWR� HQ� VHULH� FRQ�HOODV� TXH
SURGX]FD�XQD�FDtGD�GH�WHQVLyQ�
K��

6L� DEULPRV� HO� LQWHUUXSWRU���� OXFLUiQ� ODV� ERPELOODV�F� \�G�� 6L� DEULPRV� HO��� QR
OXFLUi�QLQJXQD�
L��

6t��VL�DSOLFDPRV�OD�OH\�GH�2KP��5� �9�,�D�FDGD�ERPELOOD��YHPRV�TXH�
(Q�ODV�ERPELOODV�D�\�E��5� �����9��������$� �����ƻ
(Q�ODV�ERPELOODV�F�\�G��5� ���9������$� �����ƻ

M��

'HEHUtDPRV�DEULU�HO�LQWHUUXSWRU���\���\�FHUUDU�HO���\���



0RVWUDU�UHWURDOLPHQWDFLyQ

9HDPRV�VL�KDV�HOHJLGR�FRUUHFWDPHQWH�

D��/D�IUDVH�FRUUHFWD�HV�OD�F�
E��/D�IUDVH�D�HV�LQFRUUHFWD��SRUTXH�WDQWR�OD�OH\�GH�2KP��FRPR�OD�IyUPXOD�GH�OD
SRWHQFLD�� HVWiQ� FRUUHFWDPHQWH� XWLOL]DGDV�� DVt� FRPR� ODV� XQLGDGHV� GH� ODV
PDJQLWXGHV�
F��/D�IUDVH�E�HV�LQFRUUHFWD��SRUTXH�OD�SRWHQFLD�TXH�VH�LQGLFD�HQ�ODV�ERPELOODV
HV�OD�Pi[LPD�TXH�SXHGHQ�FRQVXPLU��VL�HO�YROWDMH�XWLOL]DGR�HV�HO�DGHFXDGR�
G��/D�IUDVH�G�HV� LQFRUUHFWD��SRUTXH�FRQ�HVRV�YROWDMHV�HVD�ERPELOOD�GH���ƻ�GH
UHVLVWHQFLD� FODUR� TXH� EULOOD�� D� ��� \� ��� :� UHVSHFWLYDPHQWH�� FRPR� KHPRV
FDOFXODGR�

���$KRUD�YHUiV�XQ�SUREOHPD�UHVXHOWR��OR�GHEHUiV�OHHU�DWHQWDPHQWH�\�UHYLVDU�ODV�VROXFLRQHV
SURSXHVWDV�SDUD�UHVSRQGHU�D�ODV�SUHJXQWDV�TXH�WH�YDPRV�D�SODQWHDU�DO�ILQDO�

6XSRQJDPRV� TXH� OD� ERPELOOD� GH� ILODPHQWR� WLHQH� XQD� UHVLVWHQFLD� GH�
YROWDMH�GHEHUtD�VXPLQLVWUDU�OD�SLOD�SDUD�TXH�SRU�OD�ERPELOOD�SDVDUD�XQD
GH���$"
¢/XFLUtD�OD�ERPELOOD�FRQ�VX�Pi[LPD�SRWHQFLD"

6ROXFLyQ�
3DUD�UHVSRQGHU�D�OD�SULPHUD�SUHJXQWD��WDQ�VROR�WHQGUHPRV�TXH�VXVWLWXLU�ORV�GDWRV
HQ�OD�IyUPXOD�GH�OD�OH\�GH�2KP�

9� �5�[�,

9� ���ƻ�[���$� ����9

<�SDUD�UHVSRQGHU�D�OD�VHJXQGD��DSOLFDUHPRV�OD�IyUPXOD�GH�OD�SRWHQFLD�

3� �9�[�,
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$KRUD�GHEHUiV�HOHJLU�OD�UHVSXHVWD�FRUUHFWD�GH�HQWUH�ODV�VLJXLHQWHV�DILUPDFLRQHV�

D��/D� VROXFLyQ� GHO� SUREOHPD� HV� LQFRUUHFWD�� SRUTXH� OD� OH\� GH� 2KP� HVWi� PDO
H[SUHVDGD��ODV�XQLGDGHV�GH�ODV�PDJQLWXGHV�QR�VRQ�ODV�DGHFXDGDV�
E��/D�VROXFLyQ�GHO�SUREOHPD�HV�LQFRUUHFWD�SRUTXH�XQD�ERPELOOD�VLHPSUH�OXFLUi�FRQ
OD�Pi[LPD�SRWHQFLD��OD�TXH�VH�LQGLFD�HQ�VX�HQYDVH�
F��/D�VROXFLyQ�GHO�SUREOHPD�HV�FRUUHFWD�
G��/D�VROXFLyQ�GHO�SUREOHPD�HV�LQFRUUHFWD�SRUTXH�HVRV�YROWDMHV������9�\����9��VRQ
ORV�GH�XQD�SLOD�\�QR�VRQ�VXILFLHQWHV�SDUD�TXH�EULOOH�XQD�ERPELOOD�GH����:�

$FWLYLGDG�GH�/HFWXUD



$YLVR�/HJDO

$YLVR�/HJDO

(O�SUHVHQWH� WH[WR� �HQ�DGHODQWH��HO� �$YLVR�/HJDO���UHJXOD�HO�DFFHVR�\�HO�XVR�GH� ORV
FRQWHQLGRV�GHVGH�ORV�TXH�VH�HQOD]D��/D�XWLOL]DFLyQ�GH�HVWRV�FRQWHQLGRV�DWULEX\H� OD
FRQGLFLyQ�GH�XVXDULR�GHO�PLVPR��HQ�DGHODQWH��HO��8VXDULR���H�LPSOLFD�OD�DFHSWDFLyQ
SOHQD� \� VLQ� UHVHUYDV� GH� WRGDV� \� FDGD� XQD� GH� ODV� GLVSRVLFLRQHV� LQFOXLGDV� HQ� HVWH
$YLVR�/HJDO�SXEOLFDGR�HQ�HO�PRPHQWR�GH�DFFHVR�DO�VLWLR�ZHE��7DO�\�FRPR�VH�H[SOLFD
PiV� DGHODQWH�� OD� DXWRUtD� GH� HVWRV� PDWHULDOHV� FRUUHVSRQGH� D� XQ� WUDEDMR� GH� OD
&RPXQLGDG� $XWyQRPD� $QGDOX]D�� &RQVHMHUtD� GH� (GXFDFLyQ� \� 'HSRUWH� �HQ
DGHODQWH�&RQVHMHUtD�GH�(GXFDFLyQ�\�'HSRUWH��

&RQ�HO�ILQ�GH�PHMRUDU�ODV�SUHVWDFLRQHV�GH�ORV�FRQWHQLGRV�RIUHFLGRV��OD�&RQVHMHUtD�GH
(GXFDFLyQ� \� 'HSRUWH� VH� UHVHUYD� HO� GHUHFKR�� HQ� FXDOTXLHU� PRPHQWR�� GH� IRUPD
XQLODWHUDO� \� VLQ� SUHYLD� QRWLILFDFLyQ� DO� XVXDULR�� D� PRGLILFDU�� DPSOLDU� R� VXVSHQGHU
WHPSRUDOPHQWH�OD�SUHVHQWDFLyQ��FRQILJXUDFLyQ��HVSHFLILFDFLRQHV�WpFQLFDV�\�VHUYLFLRV
GHO�VLWLR�ZHE�TXH�GD�VRSRUWH�D�ORV�FRQWHQLGRV�HGXFDWLYRV�REMHWR�GHO�SUHVHQWH�$YLVR
/HJDO��(Q�FRQVHFXHQFLD��VH�UHFRPLHQGD�DO�8VXDULR�TXH�OHD�DWHQWDPHQWH�HO�SUHVHQWH
$YLVR� /HJDO� HQ� HO�PRPHQWR� TXH� DFFHGD� DO� UHIHULGR� VLWLR�ZHE�� \D� TXH� GLFKR�$YLVR
SXHGH� VHU� PRGLILFDGR� HQ� FXDOTXLHU� PRPHQWR�� GH� FRQIRUPLGDG� FRQ� OR� H[SXHVWR
DQWHULRUPHQWH�
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