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���/D�LQWHJUDO�GHILQLGD

,PDJHQ�GH�HODERUDFLyQ�SURSLD

+D\� YHFHV� TXH� QRV� LQWHUHVD� VDEHU� FXiQWR� PLGH� HO� iUHD� GH� XQD
VXSHUILFLH�TXH�HVWi�OLPLWDG�SRU�OtQHDV�FXUYDV�\�QRV�HQFRQWUDPRV�FRQ�OD
GLILFXOWDG� GH� QR� SRGHU� WULDQJXODUL]DU� OD� ILJXUD� SDUD� KDOODU� VX�PHGLGD
SRU� PpWRGRV� FOiVLFRV�� 3RU� HMHPSOR� VL� TXHUHPRV� KDOODU� OD� VXSHUILFLH
Pi[LPD� TXH� RFXSD� XQD� IXHQWH� QR� UHFWDQJXODU�� 3DUD� UHVROYHU� HVH
SUREOHPD�VXUJLy�OD�LQWHJUDO�GHILQLGD�

�

(Q�HO�WHPD�DQWHULRU�KDV�YLVWR�XQD�GH�ODV�KHUUDPLHQWDV�PiV�SRWHQWHV�
MXQWR� FRQ� OD� GHULYDGD�� GHQWUR� GHO� FiOFXOR� LQILQLWHVLPDO�� OD� LQWHJUDO
LQGHILQLGD��3HUR�HVD�KHUUDPLHQWD�VXUJLy�FRPR�QHFHVLGDG�SDUD�UHVROYHU
XQ�SUREOHPD�\D�H[LVWHQWH��HO�FiOFXOR�GHO�iUHD�GH�XQ�VXSHUILFLH�LUUHJXODU��7DO�FRPR�KHPRV�FRPHQWDGR�HQ�DO
DSDUWDGR�DQWHULRU�TXH�RFXUUH�D�PHQXGR��OD�LQWHJUDO�LQGHILQLGD�VXUJLy�FRPR�KHUUDPLHQWD�SDUD�SRGHU�UHVROYHU
HVH�SUREOHPD�PiV�JHQHUDO�� DXQTXH�QRUPDOPHQWH� VH� VXHOH� FRQRFHU�DQWHV�TXH� OD� H[SUHVLyQ�TXH�QRV�YD�D
SHUPLWLU�KDOODU�OD�VXSHUILFLH�GH�XQ�UHFLQWR�LUUHJXODU�

�

(Q�HO� VLJXLHQWH�YtGHR�SRGUiV�YHU�XQ�SUREOHPD� UHDO�GH�KDOODU� FXiQWD�SLQWXUD�QHFHVLWDPRV�SDUD�SLQWDU�XQD
SLVFLQD�LUUHJXODU�\�FRPR�YDPRV�DSUR[LPDQGR�SRU�iUHDV�IiFLOHV�GH�HQFRQWUDU�KDVWD�DFHUFDUQRV�DO�YDORU��(VH
VHUi�HO�PpWRGR�TXH�XVDUHPRV�HQ�QXHVWUR�FDVR�

�

�

([SORUDFLyQ�%iVLFD�GHO�&iOFXOR�,QWHJUDO
9tGHR�DORMDGR�HQ�<RXWXEH

)\TPSVEGMäR�&ÔWMGE�HIP�'ÔPGYPS�-RXIKVEP)\TPSVEGMäR�&ÔWMGE�HIP�'ÔPGYPS�-RXIKVEP

http://www.youtube.com/embed/YKRXJcqb4Cc
https://www.youtube.com/watch?v=YKRXJcqb4Cc


�����,QWHUSUHWDFLyQ�JHRPpWULFD

,PDJHQ�GHO�%DQFR�GH�,PiJHQHV�GHO�,7(�GH�/XDQD�)LVFKHU

)HUUHLUD

(Q�HO�YtGHR�DQWHULRU�KDV�YLVWR�XQ�PpWRGR�GH�DSUR[LPDFLyQ
D� XQD� FDQWLGDG� GHVFRQRFLGD� DFRWDQGR� SRU� YDORUHV
VXSHULRUHV� H� LQIHULRUHV��$XQTXH� FUHDV� TXH� HV� DOJR� UDUR� OD
YHUGDG� HV� TXH� HV� FRUULHQWH� TXH� XWLOLFHPRV� FDQWLGDGHV
DSUR[LPDGDV�SDUD�DFHUFDUQRV�DO�YDORU�UHDO��6HJXUR�TXH�KDV
YLVWR� PXFKDV� YHFHV� QRWLFLDV� HQ� ORV� PHGLRV� VREUH� DOJXQD
PDQLIHVWDFLyQ�� FRPR� OD� GH� UHSXOVD� SRU� ORV� DWHQWDGRV� GHO
���0�TXH�SXHGHV�YHU�HQ�OD�LPDJHQ��&XDQGR�VH�KDEOD�GH�OD
FDQWLGDG� GH� SHUVRQDV� TXH� KDQ� LGR� D� DOJXQD� GH� HVDV
PDQLIHVWDFLRQHV�VXHOH�KDEHU�GLVSDULGDG�GH�FDQWLGDGHV��HQ
DOJXQRV�FDVRV�GHVRUELWDQWHV��SHUR�GHEH�GH�HVWDU�FODUR�TXH
OD�FDQWLGDG�UHDO�GH�DVLVWHQWHV�GHEH�HVWDU�HQWUH�ORV�YDORUHV
PiV�SHTXHxRV�\�RWURV�PiV�JUDQGHV�

�

(VH�PpWRGR�GH�LU�DSUR[LPDQGR�SRU�YDORUHV�PiV�SHTXHxRV�\
PiV� JUDQGHV� UHFLEH� HO� QRPEUH� GH� H[KDXVFLyQ� \� \D� IXH
XWLOL]DGR�SRU�HO�JUDQ�PDWHPiWLFR�$UTXtPHGHV�

$UTXtPHGHV�GH�6LUDFXVD�IXH�XQ�PDWHPiWLFR�JULHJR�TXH�GHMy�SDUD�OD�SRVWHULGDG�IUDVHV�PX\
IDPRVDV�FRPR��(XUHND��OR�HQFRQWUp��R��'DGPH�XQ�SXQWR�GH�DSR\R�\�PRYHUp�HO�PXQGR���(Q
HO� VLJXLHQWH� YtGHR� SXHGHV� YHU� DOJXQRV� GDWRV� VREUH� VX� YLGD� \� SDUWH� GH� VX� LPSUHVLRQDQWH
OHJDGR�FLHQWtILFR��HQWUH�ORV�TXH�VH�HQFXHQWUD�HO�FiOFXOR�GH�VXSHUILFLHV��RULJHQ�GHO�FRQFHSWR�GH
LQWHJUDO�

�

9tGHR�GH�%LRJUDItDV�H�KLVWRULDV�DORMDGR�HQ�<RX7XEH

PE�WSVTVIRHIRXI�LMWXSVME�HI�EVUYMQIHIWPE�WSVTVIRHIRXI�LMWXSVME�HI�EVUYMQIHIW

(O�SURFHGLPLHQWR�TXH�YDPRV�D�XWLOL]DU�HV�DSUR[LPDU�HO�iUHD�TXH�TXHUHPRV�PHGLU�PHGLDQWH�UHFWiQJXORV�TXH
VRQ��SRU�XQ� ODGR�PHQRUHV��\�SRU�RWUR�PD\RUHV�TXH�HO�YDORU�EXVFDGR��$OJR�SDUHFLGR�DO�DFHUFDPLHQWR�D� OD
VXSHUILFLH�GH�OD�SLVFLQD�TXH�YLPRV�HQ�HO�YtGHR�GHO�DSDUWDGR�DQWHULRU�

�

,UHPRV� GLYLGLHQGR� HO� LQWHUYDOR�� HQ� HO� TXH� TXHUHPRV� HQFRQWUDU� HO� iUHD�� HQ� SDUWHV� LJXDOHV� \� HQ� HOODV
FDOFXODUHPRV� OD�VXPD�GH�iUHDV�GH�UHFWiQJXORV� LQIHULRUHV�\�VXSHULRUHV�D� OD�IXQFLyQ�HQ�HVH� LQWHUYDOR��(Q� OD

&XULRVLGDG

http://recursostic.educacion.es/bancoimagenes/web/
https://youtu.be/VNqHR0TlxHs
https://www.youtube.com/watch?v=VNqHR0TlxHs


VLJXLHQWH� YHQWDQD� LQWHUDFWLYD� SXHGHV� DSUHFLDU� FXiQWR� YD� YDULDQGR� HVD� VXPD� GH� LQWHUYDORV� D�PHGLGD� TXH
YDPRV�DXPHQWDQGR�HO�Q~PHUR�GH�HOORV��3DUD�YHUOR�VyOR�WLHQHV�TXH�DXPHQWDU�HO�YDORU�GHO�FRQWDGRU�Q�

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

6L�WHQHPRV�XQD�IXQFLyQ�I�[��GHILQLGD�HQ�XQ� LQWHUYDOR�>D�E@�SRGHPRV�FRQVWUXLU� ORV�UHFWiQJXORV� LQIHULRUHV�\
VXSHULRUHV�� WDO� FRPR� KHPRV� YLVWR� HQ� HO� FDVR� DQWHULRU�� (Q� HVH� FDVR�� ODV� VXPDV� GH� ODV� iUHDV� GH� ORV
UHFWiQJXORV�UHFLEHQ�HO�QRPEUH�GH�VXPD�LQIHULRU�\�VXPD�VXSHULRU�GH�5LHPDQQ��<�VH�YHULILFD�TXH�VL�KDOODPRV
HO� OtPLWH�GH�HVDV� VXPDV��HV�GHFLU�� HO� YDORU�KDFLD�HO�TXH� WLHQGHQ�D�PHGLGD�TXH�HO�Q~PHUR�GH� UHFWiQJXORV
WLHQGH�D�LQILQLWR��DPERV�OtPLWHV�FRLQFLGHQ�\�VX�YDORU�UHFLEH�HO�QRPEUH�GH�,QWHJUDO�'HILQLGD�GH�OD�IXQFLyQ
I�[��HQWUH�ORV�YDORUHV�D�\�E��6H�VXHOH�UHSUHVHQWDU�SRU�OD�H[SUHVLyQ�

�

�

6XJHUHQFLD

6ROXFLyQ

(Q�OD�IXQFLyQ�TXH�DSDUHFH�HQ�OD�YHQWDQD��¢KDFLD�GRQGH�WLHQGH�HO�YDORU�GH�OD�LQWHJUDO�GHILQLGD
HQ�HO�LQWHUYDOR�>���@�UHSUHVHQWDGR"
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F������

8Q�SRFR�EDMR

([DFWR

7RGDYtD�EDMD�XQ�SRFR�PiV�

$9���3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH

https://www.geogebra.org/material/iframe/id/Xgs9zhDA/width/698/height/374/border/888888/smb/false/stb/false/stbh/false/ai/false/asb/false/sri/false/rc/false/ld/false/sdz/false/ctl/false
https://creativecommons.org/licenses/by/4.0/


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

/D� LQWHJUDO� GHILQLGD� GH� XQD� IXQFLyQ� UHSUHVHQWD� OD� UHJLyQ� OLPLWDGD� SRU� OD� IXQFLyQ� HQWUH� ORV
H[WUHPRV�GHO�LQWHUYDOR�VLHPSUH�TXH�OD�IXQFLyQ�VHD�FRQWLQXD�\�SRVLWLYD��6L�QR�HV�DVt��SXHGH
VXFHGHU�TXH�HO�YDORU�GH�OD�LQWHJUDO�VHD��SRU�HMHPSOR��QHJDWLYR��SRU�OR�TXH�QR�WHQGUtD�VHQWLGR
KDEODU� GH� iUHD� OLPLWDGD�� (Q� HO� SUy[LPR� WHPD� YHUHPRV� TXp� RFXUUH� FRQ� OD� LQWHJUDO� GH� XQD
IXQFLyQ� FXDQGR� QR� HV� SRVLWLYD�� 'H� PRPHQWR� VHJXLUHPRV� WUDEDMDQGR� VLPSOHPHQWH� FRQ� OD
LQWHJUDO�GHILQLGD�VLQ�ILMDUQRV�HQ�VX�LQWHUSUHWDFLyQ�JHRPpWULFD�

,PSRUWDQWH



�����7HRUHPD�IXQGDPHQWDO�GHO�FiOFXOR

,PDJHQ�GH�HODERUDFLyQ�SURSLD

(VWDPRV� VHJXURV� GH� TXH� HQ� PXFKDV� VLWXDFLRQHV
FRWLGLDQDV� WH� KDV� HQFRQWUDGR� FRQ� HO� FRQFHSWR� GH� OD
PHGLD�� &XDQGR� HVWXGLDV� ORV� JDVWRV� PHGLRV� TXH� KDV
WHQLGR� HQ� XQ� PHV� R� HO� Q~PHUR� PHGLR� GH� KRUDV� TXH
GHEHV�GHGLFDUOH�D�OD�OLPSLH]D�GH�OD�FDVD�SDUD�TXH�HVWp�D
WX� JXVWR�� R� HO� Q~PHUR� PHGLR� GH� PHQVDMHV� VPV� TXH
UHFLEHV�HQ�WX�PyYLO�DO�DxR�

�

6L�FRQVLGHUDPRV��SRU�HMHPSOR��OD�SURGXFFLyQ�GH�VHWDV�HQ
OD� ~OWLPD� GpFDGD�� VHJXUR� TXH� WHQGUHPRV� XQ� Q~PHUR
PHGLR� DQXDO�� (VH� Q~PHUR�PHGLR� TXH�� OyJLFDPHQWH�� VH
HQFRQWUDUi� HQWUH� OD� PD\RU� SURGXFFLyQ� \� OD� PHQRU�
HTXLYDOH�D�TXH�VL�WRGRV�ORV�DxRV�VH�KXELHVH�REWHQLGR�OD
PLVPD� FDQWLGDG�� DO� ILQDO� GH� OD� GpFDGD� VH� WHQGUtD� WDQWD
FDQWLGDG�FRPR�OD�REWHQLGD�HQ�FRQMXQWR�HQ�ORV�GLH]�DxRV�

�

$OJR�SDUHFLGR�QRV�YD�D�RFXUULU�FRQ�OD�LQWHJUDO�GHILQLGD�

&RQVLGHUHPRV�XQD�IXQFLyQ�I�[��FRQWLQXD�HQ�HO�LQWHUYDOR�>D�E@��H[LVWH�XQ�SXQWR�F��LQWHULRU�DO
LQWHUYDOR��HQ�HO�TXH�VH�YHULILFD�

�

/D�LJXDOGDG�DQWHULRU�HTXLYDOH�D�GHFLU�TXH�HO�YDORU�GH�OD�LQWHJUDO�GHILQLGD�FRLQFLGH�FRQ�HO�iUHD
GH�XQ�UHFWiQJXOR�GH�EDVH�OD�DPSOLWXG�GHO�LQWHUYDOR�\�FX\D�DOWXUD�HV�HO�YDORU�GH�OD�IXQFLyQ�HQ
HO�SXQWR�LQWHUPHGLR�F�

(VWH�UHVXOWDGR�VH�FRQRFH�FRPR�7(25(0$�'(�/$�0(',$�R�GHO�9DORU�0HGLR�

(Q�OD�VLJXLHQWH�YHQWDQD�SXHGHV�REVHUYDU�HVWH�UHVXOWDGR��%DVWD�TXH�PXHYDV�HO�ERWyQ�D]XO��TXH�HVWi�VREUH�HO
HMH�;��\�REVHUYD�FRPR�SXHGHV�HQFRQWUDU�XQ�SXQWR�LQWHULRU�HQ�HO�TXH�ORV�YDORUHV�GH�OD�LQWHJUDO�GHILQLGD�\�HO
iUHD�GHO�UHFWiQJXOR�FRLQFLGHQ�

,PSRUWDQWH



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

0RVWUDU�UHWURDOLPHQWDFLyQ

6L�PRYHPRV�HO�SXQWR�SRU�HO�HMH�[�QRV�YD�DSDUHFLHQGR�HO�iUHD�GHO�UHFWiQJXOR�VRPEUHDGR�
+D\� TXH� EXVFDU� HO� SXQWR� HQ� HO� TXH� HVH� iUHD� FRLQFLGH� FRQ� OD� GH� OD� LQWHJUDO� TXH� DKt
DSDUHFH�

8WLOL]D�OD�YHQWDQD�DQWHULRU�SDUD�SUREDU�HO�7HRUHPD�GHO�9DORU�0HGLR�HQ�HO�LQWHUYDOR�>���@�SDUD
OD�IXQFLyQ�I�[��H�LQGLFD�DSUR[LPDGDPHQWH�HQ�TXp�SXQWR�LQWHUPHGLR�F�VH�FXPSOH�

6L�HOHJLPRV�XQ�SXQWR�[��LQWHULRU�DO�LQWHUYDOR�>D�E@�HQ�TXH�HVWi�GHILQLGD
OD� IXQFLyQ�� \� KDOODPRV� OD� LQWHJUDO� GHILQLGD� HQWUH� HO� H[WUHPR� D� \� HVH
SXQWR� [�� VX� YDORU� GHSHQGH� GH� HVH� YDORU� [�� SRU� OR� TXH� HQWRQFHV� OD
LQWHJUDO�GHILQLGD�VH�FRQYLHUWH�HQ�XQD�IXQFLyQ�GH�[�TXH�UHFLEH�HO�QRPEUH
GH�)XQFLyQ�,QWHJUDO��6H�VXHOH�UHSUHVHQWDU�SRU� OD�PLVPD� OHWUD�TXH� OD
IXQFLyQ�LQWHJUDQGR��SHUR�HQ�PD\~VFXOD��(Q�QXHVWUR�FDVR�KDEODUHPRV�GH
OD�IXQFLyQ�)�[��TXH�VHUi

$9���5HIOH[LyQ

https://www.geogebra.org/material/iframe/id/x3d5wy8x/width/712/height/368/border/888888/smb/false/stb/false/stbh/false/ai/false/asb/false/sri/false/rc/false/ld/false/sdz/false/ctl/false
https://creativecommons.org/licenses/by/4.0/


/D�GHULYDGD�GH�OD�IXQFLyQ�LQWHJUDO�HV�LJXDO�D�OD�IXQFLyQ�LQWHJUDQGR�

(V�GHFLU�� VL� � HQWRQFHV� �� � (VWR� HTXLYDOH� D� GHFLU� TXH� OD

IXQFLyQ�LQWHJUDO�HV�XQD�SULPLWLYD�GH�OD�IXQFLyQ�I�[��

�

(VWH�UHVXOWDGR�VH�FRQRFH�FRPR�7HRUHPD�)XQGDPHQWDO�GHO�&iOFXOR�

/R� DQWHULRU� HV� PX\� IiFLO� GHGXFLUOR� XWLOL]DQGR� HO� 7HRUHPD� GH� OD� 0HGLD
YLVWR�DQWHULRUPHQWH��/D�GHULYDGD�GH�OD�IXQFLyQ�)�[���VHJ~Q�OD�GHILQLFLyQ�

VHUtD�� �

(O�QXPHUDGRU�HTXLYDOGUtD�D� ��\�XWLOL]DQGR�HO�7HRUHPD�GHO

YDORU� PHGLR� H[LVWLUi� XQ� YDORU� � TXH� YHULILFD� TXH�

�

�

3RU�WDQWR� ��\�FRPR� ��DO�WHQGHU�K�D

���F�GHEH�WHQGHU�D�[�

/XHJR�REWHQHPRV�TXH� �

,PSRUWDQWH



�����5HJOD�GH�%DUURZ

,PDJHQ�GH�HODERUDFLyQ�SURSLD

,PDJLQD�TXH�XQD�SHUVRQD�DILFLRQDGD�D�OD�UHSRVWHUtD��TXL]iV
W~�YDOJDV�FRPR�HMHPSOR��TXLHUH�KDFHU�XQ�SDVWHO�R�XQ�GXOFH
TXH� HVWp� KRUQHDGR�� 3DUD� HOOR� QHFHVLWD� ORV� LQJUHGLHQWHV� \
SRU� VXSXHVWR� XQD� KHUUDPLHQWD� TXH� OH� SHUPLWD� FRFLQDU� OR
TXH�GHVHD��(Q�QXHVWUR�FDVR�GHEHUi�XWLOL]DU�XQ�KRUQR�TXH�OH
SHUPLWD�FRFLQDU� OR�TXH�WLHQH�HQ�OD�FDEH]D��$�QRVRWURV�QRV
SDVD�DOJR�SDUHFLGR�

�

<D� KHPRV� YLVWR� FXiO� HV� OD� LQWHUSUHWDFLyQ� GH� OD� LQWHJUDO
GHILQLGD� \� KHPRV� UHODFLRQDGR�� HQ� HO� DSDUWDGR� DQWHULRU�� OD
IXQFLyQ� LQWHJUDO� FRQ� OD� RWUD� JUDQ� KHUUDPLHQWD� GHO� FiOFXOR
LQILQLWHVLPDO�� OD� GHULYDGD�� 3HUR� DKRUD� QHFHVLWDPRV� XQD
KHUUDPLHQWD�TXH�QRV�SHUPLWD�KDOODU�HO�YDORU�GH� OD� LQWHJUDO
GHILQLGD��<�SDUD�HOOR�FRQWDPRV�FRQ�OD�5HJOD�GH�%DUURZ�

5(*/$�'(�%$552:
6HD�I�[��XQD�IXQFLyQ�GHILQLGD�HQ�HO�LQWHUYDOR�>D�E@�\�VHD�)�[��XQD�SULPLWLYD�GH�GLFKD�IXQFLyQ�
6H� YHULILFD� TXH� OD� LQWHJUDO� GHILQLGD�� HQWUH� D� \� E�� HV� LJXDO� D� OD� GLIHUHQFLD� GH� OD� IXQFLyQ
SULPLWLYD�HQ�ORV�H[WUHPRV�GHO�LQWHUYDOR��(V�GHFLU�

/D� IRUPD� GH� GHGXFLU� HVWD� UHJOD� HV�PX\� VLPSOH�� 6DEHPRV� TXH� OD� LQWHJUDO� LQGHILQLGD� GH� XQD� IXQFLyQ� HVWi
IRUPDGD�SRU�WRGDV�VXV�SULPLWLYDV��(V�GHFLU��HV�LJXDO�D�XQD�SULPLWLYD�FXDOTXLHUD�PiV�FXDOTXLHU�FRQVWDQWH�TXH

TXHUDPRV�DxDGLU��(VWR�OR�YLPRV�HQ�HO�WHPD�DQWHULRU��3RU�HOOR� ����������

6L� VXVWLWXLPRV� [� SRU� D�� REWHQGUtDPRV� HO� iUHD� OLPLWDGD� SRU� OD� IXQFLyQ� HQWUH� HVH� YDORU� \� pO� PLVPR�� TXH
OyJLFDPHQWH�HV�FHUR��3RU�WDQWR�

<�HQ� ��EDVWD�VXVWLWXLU�[�SRU�E�SDUD�REWHQHU�OD�5HJOD�GH�%DUURZ�

,PSRUWDQWH

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



0RVWUDU�UHWURDOLPHQWDFLyQ

%DVWD�TXH�HQFRQWUHPRV�XQD�SULPLWLYD�GH� OD� IXQFLyQ�[ð��6DEHPRV��SRU�HO� WHPD�DQWHULRU
TXH�XQD�SULPLWLYD�HV� ��3RU�OR�WDQWR�

+DOOD�HO�YDORU�GH�OD�LQWHJUDO� �

(Q�HO�VLJXLHQWH�HQODFH�WLHQHV�PiV�HMHUFLFLRV�GH�LQWHJUDO�GHILQLGD�UHVXHOWRV�XWLOL]DQGR�OD�5HJOD�GH�%DUURZ�

(MHUFLFLRV�UHVXHOWRV

0RVWUDU�UHWURDOLPHQWDFLyQ

8QD�SULPLWLYD�GH�OD�IXQFLyQ �HV�OD�IXQFLyQ� �

3RU�WDQWR�

&DOFXOD�HO�YDORU�GH�OD�LQWHJUDO� �

D�� � �

�

E�  

(VFULEH�HO�YDORU�GH�ODV�VLJXLHQWHV�LQWHJUDOHV��FRQ�XQ�Pi[LPR�GH�GRV�GHFLPDOHV��

$9���5HIOH[LyQ

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

http://www.vitutor.com/integrales/definidas/regla_barrow.html
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0RVWUDU�UHWURDOLPHQWDFLyQ

+DFHPRV�HO�FDPELR�LQGLFDGR�TXH�HV�HTXLYDOHQWH�D�[ Wð�

3RGHPRV�KDFHU�GRV�FRVDV��KDOODU�SULPHUR�XQD�SULPLWLYD�GH�OD�IXQFLyQ�\�GHVSXpV�VXVWLWXLU
HQ�ORV�OtPLWHV�GH�LQWHJUDFLyQ��R�ELHQ��DO�KDFHU�HO�FDPELR�WDPELpQ�DGHFXDPRV�ORV�OtPLWHV
GH�LQWHJUDFLyQ��+DJDPRV�HVWR�~OWLPR�

/D�LQWHJUDO�UHVXOWDQWH�GHEHPRV�KDFHUOD�SRU�SDUWHV�

(OHJLPRV� X�W� �W� �� GY�W��  � VHQ�W�� GW�� 3RU� OR� WDQWR� GX�W� �āGW� \� Y�W� �FRV�W�

�

�

�

&DOFXOD�

6XJHUHQFLD��(IHFW~D�HO�FDPELR�GH� �

<D�HQ�HO�YtGHR�LQWURGXFWRULR�GHO�WHPD��DO�KDEODU�GH
ORV� SUHFXUVRUHV� GHO� &iOFXOR�� VH� FLWy� HO� QRPEUH� GH
,VDDF� %DUURZ�� PDWHPiWLFR�� SURIHVRU� \� WHyORJR

LQJOpV� GHO� VLJOR� ;9,,�� )XH� SURIHVRU� GH� OD� FiWHGUD
/XFDVLDQD� HQ� &DPEULGJH�� FiWHGUD� TXH� FHGLy� HQ
�����D�XQR�GH�VXV�GLVFtSXORV��6LU�,VDDF�1HZWRQ�
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�

0XFKRV�KLVWRULDGRUHV�FRQVLGHUDQ�TXH�SRGUtD�KDEHU
GHVFXELHUWR�HO�FiOFXOR�GLIHUHQFLDO�DQWHV�TXH�1HZWRQ
\� /HLEQL]� VL� QR� KXELHVH� WHQLGR� WDQWR� DSHJR� D� ORV
DVSHFWRV�JHRPpWULFRV�GH�ODV�PDWHPiWLFDV�

�

3UHFLVDPHQWH� HQ� ����� SXEOLFy� VXV� /HFWLRQHV
2SWLFDH� HW� *HRPHWULFDH� HQ� HO� TXH� VH� SUHVHQWD
PpWRGRV� SDUD� KDOODU� WDQJHQWHV� D� FXUYDV
FXDOHVTXLHUD� \� SODQWHD� TXH� OD� GLIHUHQFLDFLyQ� H
LQWHJUDFLyQ� VRQ� SURFHVRV� LQYHUVRV�� (VWH� OLEUR� IXH
UHYLVDGR� \� FRUUHJLGR� SRU� HO� SURSLR� 1HZWRQ�
7DPELpQ�SXEOLFy�HGLFLRQHV�FRPHQWDGDV�GH�OLEURV�GH
(XFOLGHV��$SRORQLR�\�$UTXtPHGHV��HQWUH�RWURV�
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���3URSLHGDGHV�GH�OD�LQWHJUDO�GHILQLGD

,PDJHQ�GH�HODERUDFLyQ�SURSLD

6L� WLHQHV� HQ� WX� FDVD� XQ� URERW� GH� FRFLQD�� R� HVWiV� SHQVDQGR� HQ
FRQVHJXLU�XQR��VHJXUR�TXH�OR�SULPHUR�TXH�WH�LQWHUHVy�IXHURQ�WRGDV
ODV�SURSLHGDGHV�TXH�WHQtD�GLFKR�DSDUDWR��9HU�FRPR�SRGtD�DIHFWDU�D
WXV� SODWRV� WUDGLFLRQDOHV�� TXp� FRVDV� QXHYDV� SRGtDV� KDFHU�� FRPR
SRGtD�VLPSOLILFDUWH�HO�WUDEDMR��HWF�

�

(VWR� PLVPR� RFXUUH� FRQ� FXDOTXLHU� KHUUDPLHQWD� QXHYD� FRQ� OD� TXH
HQWUHV� HQ� FRQWDFWR�� LQWHUHVD� FRQRFHU� FXiOHV� VRQ� VXV� SURSLHGDGHV
IXQGDPHQWDOHV�\�FRPR�VH�DSOLFD�D�HOHPHQWRV�\D�FRQRFLGRV��(VR�HV
OR�TXH�YDPRV�D�KDFHU�HQ�HVWH�DSDUWDGR�FRQ�OD�LQWHJUDO�GHILQLGD�

�

��� /D� LQWHJUDO� GHILQLGD� GH� XQD� VXPD� �R� UHVWD�� GH� IXQFLRQHV
LQWHJUDEOHV�HV�LJXDO�D�OD�VXPD��R�UHVWD��GH�ODV�LQWHJUDOHV�GHILQLGDV
GH�FDGD�IXQFLyQ�

�

�

���/D�LQWHJUDO�GHILQLGD�GHO�SURGXFWR�GH�XQD�FRQVWDQWH�SRU�XQD�IXQFLyQ�HV�LJXDO�DO�SURGXFWR�GH�OD�FRQVWDQWH
SRU�OD�LQWHJUDO�GH�OD�IXQFLyQ�

�

�

���6L�FDPELDPRV�HQWUH�Vt�ORV�OtPLWHV�GH�LQWHJUDFLyQ��HO�YDORU�GH�OD�LQWHJUDO�GHILQLGD�FDPELD�GH�VLJQR�
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���6L�WHQHPRV�GRV�IXQFLRQHV�I�[��\�J�[��GHILQLGDV�HQ�HO�LQWHUYDOR�>D�E@�\�WDOHV�TXH� �
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���6L�WHQHPRV�XQ�YDORU�F�GHO�LQWHUYDOR�>D�E@�FXDOTXLHUD�VH�YHULILFD�TXH�

�

�

*UDFLDV�D�OD�SURSLHGDG����HVWD�SURSLHGDG�VH�SXHGH�JHQHUDOL]DU�D�FXDOTXLHU�YDORU�F��LQGHSHQGLHQWHPHQWH�GH
TXH�HVWp�R�QR�GHQWUR�GHO�LQWHUYDOR�>D�E@��VLHPSUH�TXH�ODV�IXQFLRQHV�VLJDQ�WHQLHQGR�VHQWLGR�KDVWD�HO�YDORU�F�
3RGHPRV�YHU�DSOLFDGD�HVWD�SURSLHGDG�HQ�OD�VLJXLHQWH�YHQWDQD�

$SSOHW�DORMDGR�HQ�*HR*HEUD��/LFHQFLD�&&
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0RVWUDU�UHWURDOLPHQWDFLyQ

$SOLFDQGR� ODV� SURSLHGDGHV� GH� ODV� LQWHJUDOHV�� GHVFRPSRQHPRV� OD� LQWHJUDO� DQWHULRU� HQ
VXPDV�GH�YDULDV�

+DOOD�HO�YDORU�GH�OD�LQWHJUDO� �

0RVWUDU�UHWURDOLPHQWDFLyQ

/R�SULPHUR�TXH�GHEHPRV�KDFHU�HV�KDOODU�XQD�SULPLWLYD�)�[��GH�OD�IXQFLyQ� �

&RPR� HV� XQD� IXQFLyQ� UDFLRQDO� GH� QXPHUDGRU� LJXDO� DO� GHQRPLQDGRU�� GLYLGLPRV� SDUD
GHVFRPSRQHU�OD�IUDFFLyQ��$Vt�WHQHPRV�TXH� �

3RU� WDQWR�

+DOOD�HO�YDORU�GH�OD�LQWHJUDO�

�

+DOOD�HO�YDORU�GH�ODV�VLJXLHQWHV�LQWHJUDOHV�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

(MHPSOR�R�HMHUFLFLR�UHVXHOWR
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0RVWUDU�UHWURDOLPHQWDFLyQ

3DUD�KDOODU�OD�LQWHJUDO�EDVWD�DSOLFDU�OD�SURSLHGDG���TXH�KHPRV�YLVWR��'H�HVD�PDQHUD�

�

�

5HVROYHPRV�FDGD�LQWHJUDO�SRU�VHSDUDGR�

&DOFXOD� ��VLHQGR� �

(Q�OD�8QLGDG�DQWHULRU�YLPRV�XQRV�HMHUFLFLRV�HQ�ORV�TXH�HQFRQWUiEDPRV�XQD�IXQFLyQ�TXH�YHULILFDED�XQD�VHULH
GH�FRQGLFLRQHV��$�YHFHV�HQ�HVDV�FRQGLFLRQHV�VH�XWLOL]DQ�ODV�LQWHJUDOHV�GHILQLGDV��9HDPRV�XQ�HMHPSOR�

0RVWUDU�UHWURDOLPHQWDFLyQ

'H� OD� IXQFLyQ� � GHILQLGD� HQ� OD� IRUPD� � VH� VDEH� TXH

WLHQH�XQ�Pi[LPR�UHODWLYR�HQ�[ ���XQ�SXQWR�GH�LQIOH[LyQ�HQ�������\�TXH� �

&DOFXOD�D��E��F�\�G�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



,PSRQHPRV�ODV�SULPHUDV�FRQGLFLRQHV��SDUD�HOOR�QHFHVLWDPRV�ODV�GRV�SULPHUDV�GHULYDGDV
GH�OD�IXQFLyQ�

/DV�SULPHUDV�FRQGLFLRQHV�VRQ

'H�ODV�LJXDOGDGHV�DQWHULRUHV�VH�WLHQH�TXH� �\� �

3RU�WDQWR�OD�IXQFLyQ�HV�GH�OD�IRUPD� �

9DPRV�D�DSOLFDU�OD�~OWLPD�FRQGLFLyQ�

�� 3RU� OR� WDQWR�
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���(VSHFLDO�6HOHFWLYLGDG

0RVWUDU�UHWURDOLPHQWDFLyQ

6L�DSOLFDPRV�HO� WHRUHPD�)XQGDPHQWDO�GHO�&iOFXOR�VDEHPRV�TXH� OD�GHULYDGD�GH�)�[��HV
LJXDO�DO�LQWHJUDQGR�

3RU�WDQWR�

6HD�OD�IXQFLyQ� �GHILQLGD�FRPR� �

&DOFXOD� �

0RVWUDU�UHWURDOLPHQWDFLyQ

6HD� OD� IXQFLyQ� � ��+DOOD� ORV�SRVLEOHV�H[WUHPRV�GH�GLFKD� IXQFLyQ�HQ�HO
LQWHUYDOR� �

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

(MHPSOR�R�HMHUFLFLR�UHVXHOWR
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&DOFXOD� KDFLHQGR�HO�FDPELR� �

0RVWUDU�UHWURDOLPHQWDFLyQ

(O�YDORU�GH�HVD�LQWHJUDO�HV�����

&DOFXOD� �

6XJHUHQFLD��KD]�HO�FDPELR�GH�YDULDEOH���[ð Wð
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'HEHPRV�UHVROYHU�OD�LQWHJUDO�SRU�SDUWHV�

3DUD�HOOR�HOHJLPRV�X�[� /Q�[��\�GY�[� [ð�G[��(QWRQFHV� �\� �

�

�

&DOFXOD� �

0RVWUDU�UHWURDOLPHQWDFLyQ

6H�UHVXHOYH�SRU�SDUWHV��FRPR�HO�DQWHULRU��\�OD�VROXFLyQ�HV�������

+DOOD�HO�YDORU�GH� �

0RVWUDU�UHWURDOLPHQWDFLyQ

&DOFXOD���

$9���5HIOH[LyQ

(MHPSOR�R�HMHUFLFLR�UHVXHOWR





5HVXPHQ

/D� LQWHJUDO� GHILQLGD� GH� XQD� IXQFLyQ� UHSUHVHQWD� OD� UHJLyQ� OLPLWDGD� SRU� OD� IXQFLyQ� HQWUH� ORV
H[WUHPRV�GHO�LQWHUYDOR�VLHPSUH�TXH�OD�IXQFLyQ�VHD�FRQWLQXD�\�SRVLWLYD��6L�QR�HV�DVt��SXHGH
VXFHGHU�TXH�HO�YDORU�GH�OD�LQWHJUDO�VHD��SRU�HMHPSOR��QHJDWLYR��SRU�OR�TXH�QR�WHQGUtD�VHQWLGR
KDEODU� GH� iUHD� OLPLWDGD�� (Q� HO� SUy[LPR� WHPD� YHUHPRV� TXp� RFXUUH� FRQ� OD� LQWHJUDO� GH� XQD
IXQFLyQ� FXDQGR� QR� HV� SRVLWLYD�� 'H� PRPHQWR� VHJXLUHPRV� WUDEDMDQGR� VLPSOHPHQWH� FRQ� OD
LQWHJUDO�GHILQLGD�VLQ�ILMDUQRV�HQ�VX�LQWHUSUHWDFLyQ�JHRPpWULFD�

&RQVLGHUHPRV�XQD�IXQFLyQ�I�[��FRQWLQXD�HQ�HO�LQWHUYDOR�>D�E@��H[LVWH�XQ�SXQWR�F��LQWHULRU�DO
LQWHUYDOR��HQ�HO�TXH�VH�YHULILFD�

/D�LJXDOGDG�DQWHULRU�HTXLYDOH�D�GHFLU�TXH�HO�YDORU�GH�OD�LQWHJUDO�GHILQLGD�FRLQFLGH�FRQ�HO�iUHD
GH�XQ�UHFWiQJXOR�GH�EDVH�OD�DPSOLWXG�GHO�LQWHUYDOR�\�FX\D�DOWXUD�HV�HO�YDORU�GH�OD�IXQFLyQ�HQ
HO�SXQWR�LQWHUPHGLR�F�

(VWH�UHVXOWDGR�VH�FRQRFH�FRPR�7(25(0$�'(�/$�0(',$�R�GHO�9DORU�0HGLR�

/D�GHULYDGD�GH�OD�IXQFLyQ�LQWHJUDO�HV�LJXDO�D�OD�IXQFLyQ�LQWHJUDQGR�

(V� GHFLU�� VL� � HQWRQFHV� �� (VWR� HTXLYDOH� D� GHFLU� TXH� OD

IXQFLyQ�LQWHJUDO�HV�XQD�SULPLWLYD�GH�OD�IXQFLyQ�I�[��

(VWH�UHVXOWDGR�VH�FRQRFH�FRPR�7HRUHPD�)XQGDPHQWDO�GHO�&iOFXOR�

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG
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6HD�I�[��XQD�IXQFLyQ�GHILQLGD�HQ�HO�LQWHUYDOR�>D�E@�\�VHD�)�[��XQD�SULPLWLYD�GH�GLFKD�IXQFLyQ�
6H� YHULILFD� TXH� OD� LQWHJUDO� GHILQLGD�� HQWUH� D� \� E�� HV� LJXDO� D� OD� GLIHUHQFLD� GH� OD� IXQFLyQ
SULPLWLYD�HQ�ORV�H[WUHPRV�GHO�LQWHUYDOR��(V�GHFLU�



$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�

5pJLPHQ�GH�3URSLHGDG� ,QWHOHFWXDO� H� ,QGXVWULDO� VREUH� ORV� FRQWHQLGRV�GHO� VLWLR


