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$�OD�L]TXLHUGD�WHQHPRV�XQD�IXQFLyQ�I�[��\�D�OD�GHUHFKD�VX�GHULYDGD�I�
�[��

0tQLPR��VL�WH�ILMDV�HQ�ORV�GRV�PtQLPRV��D�VX�L]TXLHUGD�OD�IXQFLyQ�HV�GHFUHFLHQWH�\�D�OD�GHUHFKD�HV
FUHFLHQWH�¢TXp�TXLHUH�GHFLU�HVR�SDUD�OD�GHULYDGD"�&RPR�YLPRV�HQ�HO�DSDUWDGR�DQWHULRU��HTXLYDOH�D
TXH�D�OD�L]TXLHUGD�OD�GHULYDGD�HV�QHJDWLYD�\�D�OD�GHUHFKD�SRVLWLYD��FRPR�SXHGHV�YHU�HQ�OD�JUiILFD



GH�OD�GHULYDGD���3XHV�VL�HQ�HVH�SXQWR� OD�GHULYDGD�SDVD�GH�QHJDWLYD�D�SRVLWLYD��TXLHUH�GHFLU�TXH
GHEH�VHU�QXOD�

0i[LPR��HQ�HO�Pi[LPR�SDVD�DOJR�SDUHFLGR��SHUR�HQ�HVWH�FDVR�SDVDPRV�GH� IXQFLyQ�FUHFLHQWH�D
GHFUHFLHQWH�� HV� GHFLU�� GH� GHULYDGD� SRVLWLYD� D� QHJDWLYD�� $O� LJXDO� TXH� DQWHV�� HQ� HVH� SXQWR� OD
GHULYDGD�GHEH�VHU�QXOD�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

6L�XQD�IXQFLyQ�WLHQH�XQ�H[WUHPR�UHODWLYR�HQ�HO�SXQWR�[ D�\��HQ
pO��H[LVWH�OD�GHULYDGD��HQWRQFHV�VH�FXPSOH�TXH�I
�[� ��

�

/RV�SXQWRV�TXH�DQXODQ� OD�SULPHUD�GHULYDGD�UHFLEHQ�HO�QRPEUH
GH�SXQWRV�FUtWLFRV� \�� HQWUH�HOORV�� SXHGHQ�HVWDU� ORV� H[WUHPRV
UHODWLYRV�GH�XQD�IXQFLyQ�

(O�SUREOHPD�VH�SODQWHD�HQ�TXH�QR�VLHPSUH�VH�FXPSOH� OR�FRQWUDULR�GH� OR�TXH�DSDUHFH�DQWHULRUPHQWH��8QD
IXQFLyQ� SXHGH� DQXODU� VX� GHULYDGD� HQ� XQ� SXQWR� \� VLQ� HPEDUJR� QR� WHQHU� HQ� pO� XQ� H[WUHPR� UHODWLYR�� 3RU
HMHPSOR��OD�IXQFLyQ�I�[� [��VLHPSUH�HV�FUHFLHQWH��PLHQWUDV�PD\RU�HV�[�PD\RU�HV�OD�IXQFLyQ��SRU�WDQWR��QR
WLHQH� H[WUHPRV�� 6LQ� HPEDUJR�� VX� GHULYDGD� HQ� HO� SXQWR� [ �� YDOH� FHUR�� 3RU� HOOR� YDPRV� D� DPSOLDU� ODV
FRQGLFLRQHV�DQWHULRUHV�FRQ�QXHYRV�GDWRV�

6L�OD�IXQFLyQ�I�[��WLHQH�GHULYDGD�QXOD�HQ�HO�SXQWR�[ D��I
�D� ���\�H[LVWH�OD�VHJXQGD�GHULYDGD
HQ�GLFKR�SXQWR�VH�FXPSOH�

6L�I

�D�����OD�IXQFLyQ�WLHQH��R�DOFDQ]D��XQ�Pi[LPR�UHODWLYR�HQ�[ D�

6L�I

�D�!���OD�IXQFLyQ�WLHQH��R�DOFDQ]D��XQ�PtQLPR�UHODWLYR�HQ�[ D�

&RPR� SXHGHV� REVHUYDU� VHJXLPRV� GHMiQGRQRV� FDVRV� DWUiV�
SRUTXH� HQ� OR� DQWHULRU� QR� VH� GLFH� QDGD� VREUH� TXp� RFXUUH� VL
I

�D� ���$GHPiV�SXHGH�KDEHU�IXQFLRQHV�TXH�WHQJDQ�H[WUHPRV
UHODWLYRV�\�VX�GHULYDGD�SULPHUD�QR�VH�DQXOH�SRUTXH�QR�H[LVWD�OD
GHULYDGD� GH� OD� IXQFLyQ� HQ� HVH� SXQWR�� 3RU� HMHPSOR�� HVR� OH
RFXUUH�D�OD�IXQFLyQ�I�[� _[���[_�HQ�ORV�SXQWRV�HQ�ORV�TXH�WLHQH
PtQLPRV�UHODWLYRV��FRPR�SXHGHV�DSUHFLDU�HQ�OD�LPDJHQ�

3RU�HOOR��HQ�JHQHUDO��OR�PiV�FyPRGR�HV�HVWXGLDU�HO�VLJQR�GH�OD
SULPHUD� GHULYDGD� �HQ� DTXHOORV� SXQWRV� HQ� ORV� TXH� H[LVWD�� \
WHQHU�SUHVHQWH�ODV�VLJXLHQWHV�GHILQLFLRQHV�

,PSRUWDQWH

,PSRUWDQWH



,PDJHQ�GH�HODERUDFLyQ�SURSLD

8QD�IXQFLyQ�DOFDQ]D�XQ�Pi[LPR�UHODWLYR�HQ�XQ�SXQWR�VL�HQ�pO
SDVD�GH�VHU�FUHFLHQWH�D�GHFUHFLHQWH�

8QD�IXQFLyQ�DOFDQ]D�XQ�PtQLPR�UHODWLYR�HQ�XQ�SXQWR�VL�HQ�pO
SDVD�GH�VHU�GHFUHFLHQWH�D�FUHFLHQWH�

&RPR�OD�GHULYDGD�GH�XQD�IXQFLyQ�HQ�XQ�SXQWR�WDPELpQ�UHSUHVHQWD�OD�SHQGLHQWH�GH�OD�UHFWD
WDQJHQWH�D�OD�IXQFLyQ�HQ�HVH�SXQWR��OD�PRQRWRQtD�\�ORV�H[WUHPRV�GH�XQD�IXQFLyQ�VH�SXHGHQ
H[SOLFDU�D�SDUWLU�GH�OD�SHQGLHQWH�GH�OD�UHFWD�WDQJHQWH��6L�TXLHUHV�VDEHU�PiV��YLVLWD�OD�ZHE�GH
0DQXHO�6DGD�

3DUD� TXH� YHDV� FyPR� SRGHPRV� KDOODU� Pi[LPRV� \� PtQLPRV� FRQ� OD� GHULYDGD�� PLUD� HO� VLJXLHQWH� HMHUFLFLR
UHVXHOWR�

([WUHPRV
3UHVHQWDFLyQ�GH�VDXOYDOSHU�DORMDGD�HQ�6OLGH6KDUH

���RI���

&XULRVLGDG

http://docentes.educacion.navarra.es/msadaall/geogebra/figuras/d17crecimiento.htm
http://www.slideshare.net/saulvalper
https://www.slideshare.net/saulvalper/extremos-7564701


0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

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

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

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

0RVWUDU�UHWURDOLPHQWDFLyQ

8QD� FRQRFLGD� FRPSDxtD�GH� WHOHIRQtD� YD� D�SRQHU� D� OD� YHQWD�XQ�QXHYR�PRGHOR�GH� WHOpIRQR
PyYLO�SDUD�HO�TXH�SUHYp�XQDV�YHQWDV�SDUD�ORV�SULPHURV�DxRV�TXH�YLHQHQ�GDGDV�SRU�OD�IXQFLyQ

��GRQGH�[�HV�HO�Q~PHUR�GH�PHVHV�WUDQVFXUULGRV�GHVGH�TXH�VH�VDFD�D�OD�YHQWD
\�I�[��VH�PLGH�HQ�PLOORQHV�GH�XQLGDGHV�YHQGLGDV�

D��'HWHUPLQD�ORV�SRVLEOHV�Pi[LPRV�R�PtQLPRV�GH�OD�IXQFLyQ�

[� ���

[� ��

[� ��

[� ��

E��¢(Q�TXp�PHV�VH�DOFDQ]DUi�HO�PD\RU�Q~PHUR�GH�YHQWDV"

$O�SRQHUOR�HQ�YHQWD

(O�SULPHU�PHV

(O�VHJXQGR�PHV

/D� IXQFLyQ� WLHQH� XQ� PtQLPR�� SHUR� QR� DSRUWD� LQIRUPDFLyQ� UHOHYDQWH� D� QXHVWUR� SUREOHPD�
SRUTXH�

1R�HV�XQ�GDWR�QHFHVDULR�SDUD�OD�HPSUHVD

(O�SXQWR�HQ�HO�TXH�VH�DOFDQ]D�QR�SHUWHQHFH�DO�GRPLQLR�GHO�SUREOHPD

(O�SXQWR�HQ�HO�TXH�VH�DOFDQ]D�QR�SHUWHQHFH�DO�GRPLQLR�GH�OD�IXQFLyQ

$9���3UHJXQWD�GH�6HOHFFLyQ�0~OWLSOH



6ROXFLyQ

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

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

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

¢4Xp�Q~PHUR�GH�XQLGDGHV�VH�SUHYp�YHQGHU�HQ�HO�PRPHQWR�GH�Pi[LPDV�YHQWDV"

���PLOORQHV�GH�XQLGDGHV

���PLOORQHV�GH�XQLGDGHV

���PLOORQHV�GH�XQLGDGHV

0RVWUDU�UHWURDOLPHQWDFLyQ

9DPRV� D� HVWXGLDUOR� GH� ODV� GRV� IRUPDV� SRVLEOHV�� (Q� SULPHU� OXJDU� XWLOL]DQGR� OD� VHJXQGD
GHULYDGD�

+DEtDPRV�KDOODGR�OD�SULPHUD�GHULYDGD

\�KDEtDPRV�HVWXGLDGR�TXH�VH�DQXOD�HQ�[ ��\�HQ�[ ���

+DOODPRV�OD�VHJXQGD�GHULYDGD�

'HEHPRV�REVHUYDU�TXH�VROR�QRV�LQWHUHVD�HO�VLJQR�GH�OD�VHJXQGD�GHULYDGD��QR�VX�YDORU�

I

���!��� SRU� WDQWR� WHQHPRV� XQ� PtQLPR� UHODWLYR� HQ� HO� SXQWR� ���I���� 
������� 5HFXHUGD� TXH� SDUD� REWHQHU� OD� VHJXQGD� FRPSRQHQWH� VLHPSUH� VH
VXVWLWX\H�HO�YDORU�GH�[�HQ�OD�IXQFLyQ��QR�HQ�ODV�GHULYDGDV�

+DOOD� ORV� H[WUHPRV� UHODWLYRV� GH� OD� IXQFLyQ� TXH� HVWXGLDPRV� HQ� HO� HMHPSOR� GHO� DSDUWDGR

DQWHULRU�

&DVR�GH�HVWXGLR



I

�������� SRU� WDQWR� WHQHPRV� XQ� Pi[LPR� UHODWLYR� HQ� HO� SXQWR� ����I����� 
��������

6LQ�HPEDUJR�FUHHPRV�TXH�HV�PiV�IiFLO�HVWXGLDQGR� OD�YDULDFLyQ�GHO�VLJQR�GH� OD�SULPHUD
GHULYDGD��5HFXHUGD�OR�TXH�KLFLPRV�HQ�HO�DSDUWDGR�DQWHULRU�

3RGHPRV�REVHUYDU�FODUDPHQWH�TXH�HQ�HO�SXQWRV�[ ���SDVD�GH�VHU�FUHFLHQWH��I
�[�!���D
VHU�GHFUHFLHQWH��I
�[������OXHJR�KD\�XQ�Pi[LPR�UHODWLYR��<�HQ�HO�SXQWR�[ ��SDVD�GH�VHU
GHFUHFLHQWH�D�FRQYHUWLUVH�HQ�FUHFLHQWH��SRU�OR�TXH�H[LVWH�XQ�PtQLPR�UHODWLYR�

(O�Pi[LPR�DEVROXWR�VH�FRQVLJXH�HQ�HO�SXQWR��� ��� ���

�

(O�PtQLPR�DEVROXWR�FRUUHVSRQGH�DO�SXQWR��� ��� ���

(QYLDU

(Q� OD� IXQFLyQ� TXH� HVWXGLDURQ� ÈQJHOD� \� $QGUpV� HQ� HO� DSDUWDGR� DQWHULRU��
�� LQWHUHVD� VDEHU� GyQGH� HVWiQ� ORV� H[WUHPRV� UHODWLYRV� SXHV� VXHOHQ

FRLQFLGLU�FRQ�OXJDUHV�HQ�ORV�TXH�VH�LQVWDODQ�OXFHV�DPELHQWDOHV�

0RVWUDU�UHWURDOLPHQWDFLyQ

&DOFXODPRV�OD�GHULYDGD�GH�OD�IXQFLyQ�I�[�

,JXDODQGR�D���SDUD�FDOFXODU�HO�SXQWR�FUtWLFR��REWHQHPRV�

/D� SRWHQFLD� I�[�� HQ� YDWLRV� FRQVXPLGD� SRU� FLHUWR� DSDUDWR� HOpFWULFR�� HQ� IXQFLyQ� GH� VX
UHVLVWHQFLD��[��HQ�RKPLRV�YLHQH�GDGD�SRU�OD�H[SUHVLyQ�

+DOODU�OD�SRWHQFLD�Pi[LPD�\�HO�FRUUHVSRQGLHQWH�YDORU�GH�[�

$FWLYLGDG�GH�UHOOHQDU�KXHFRV

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



+DEUtD�TXH�FDOXODU� OD� VHJXQGD�GHULYDGD�\�FRPSUREDU�HO� VLJQR�GH� I

������6L�HV�SRVLWLYR
WHQGUHPRV�XQ�PtQLPR�UHODWLYR�\�VL�HV�QHJDWLYR�XQ�Pi[LPR�UHODWLYR�

&RPR�I

�����HV�QHJDWLYR��WHQHPRV�HQ�����I������H[LVWH�XQ�Pi[LPR�UHODWLYR��3RU�WDQWR�OD
SRWHQFLD�Pi[LPD�TXH�HV�HO�GDWR�TXH�QRV�VROLFLWD�HO�SUREOHPD�HV��I������(VWR�HV�

0RVWUDU�UHWURDOLPHQWDFLyQ

3UXHED�GH�$FFHVR�D�*UDGRV�SDUD�0D\RUHV�GH����DxRV���$xR�����

+DOOH�ORV�Pi[LPRV�\�PtQLPRV�UHODWLYRV�GH�OD�IXQFLyQ�I�[� [���[��'HWHUPLQH�WDPELpQ�HQ�TXp
LQWHUYDORV�HV�FUHFLHQWH�\�GHFUHFLHQWH�OD�IXQFLyQ���

�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



0RVWUDU�UHWURDOLPHQWDFLyQ

6HD� � OD� IXQFLyQ� GHILQLGD� SRU� �� VLHQGR� /Q� OD� IXQFLyQ
ORJDULWPR�QHSHULDQR�

D��'HWHUPLQD� ORV� LQWHUYDORV� GH� FUHFLPLHQWR� \� GHFUHFLPLHQWR� \� ORV� H[WUHPRV
UHODWLYRV�GH�OD�IXQFLyQ�I�

E��&DOFXOD� OD� HFXDFLyQ� GH� OD� UHFWD� WDQJHQWH� D� OD� JUiILFD� GH� I� HQ� HO� SXQWR� GH
LQIOH[LyQ�GH�DEVFLVD�QHJDWLYD�

&DVR�GH�HVWXGLR



D��+DOODPRV�OD�GHULYDGD�GH�OD�IXQFLyQ

(O� VLJQR�GH� I
� VROR�GHSHQGH�GHO� VLJQR�GH�[��SXHV�HO�GHQRPLQDGRU�HV�VLHPSUH
SRVLWLYR�� 3RU� WDQWR�� OD� IXQFLyQ� HV� GHFUHFLHQWH� HQ� � \� FUHFLHQWH� HQ�

��/XHJR�HQ�HO�SXQWR����I���� ������OD�IXQFLyQ�SDVD�GH�GHFUHFLHQWH�D
FUHFLHQWH�\�KD\�SRU�OR�WDQWR�XQ�PtQLPR�UHODWLYR�

�

E��/D�GHULYDGD�VHJXQGD�HV

\�VH�DQXOD�HQ�[ ���\�HQ�[ ���FRPSUXHEDOR�W~��

&RPSUREDPRV�TXH�[ ����TXH�HV�HO�SXQWR�DO�TXH�VH�UHILHUH�HO�DSDUWDGR�E���HV
XQ�SXQWR�GH�LQIOH[LyQ�YHULILFDQGR�TXH�I


�����HV�GLVWLQWR�GH����KD]OR�W~��

3DUD� FDOFXODU� OD� HFXDFLyQ� GH� OD� UHFWD� WDQJHQWH� D� OD� IXQFLyQ� HQ� HO� SXQWR� GH
DEVFLVD����XWLOL]DPRV�OD�HFXDFLyQ�

0RVWUDU�UHWURDOLPHQWDFLyQ

D��/D�IXQFLyQ�WLHQH�XQ�PtQLPR�ORFDO�HQ�HO�SXQWR� �

E��(O� SXQWR� GH� LQIOH[LyQ� HV� � \� OD� WDQJHQWH� HQ� HVH� SXQWR� HV�
�

6HD� �OD�IXQFLyQ�GHILQLGD�SRU� �

D��&DOFXOD�ORV�H[WUHPRV�UHODWLYRV�GH�I��SXQWRV�GRQGH�VH�REWLHQHQ�\�YDORUHV�TXH�VH
DOFDQ]DQ��

E��'HWHUPLQD� OD� HFXDFLyQ�GH� OD� UHFWD� WDQJHQWH� D� OD� JUiILFD�GH� I� HQ� VX�SXQWR�GH
LQIOH[LyQ�

5HIOH[LyQ



0RVWUDU�UHWURDOLPHQWDFLyQ

�

-81,2������$1'$/8&Ë$

$FWLYLGDG�WRPDGD�GH�KWWS���ZZZ�LHVD\DOD�FRP�VHOHFWLYLGDGPDWHPDWLFDV�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

http://www.iesayala.com/selectividadmatematicas/


��� &XUYDWXUD� �FRQFDYLGDG�� FRQYH[LGDG�� SXQWRV� GH
LQIOH[LyQ�

&yQFDYR &yQFDYR��DEDMR��\�&RQYH[R
�DUULED� &RQYH[R

3XHQWH�GH�OD�%DUTXHWD
)RWRJUDItD�GH�7XWW\�HQ�)OLFNU��/LFHQFLD�&&

&RQFDYH
)RWRJUDItD�GH�06�5�HQ�)OLFNU��/LFHQFLD�&&

'6&�����E
)RWRJUDItD�GH�-DFN�$FHIURW�HQ�)OLFNU��/LFHQFLD

&&

0LUD�ODV�FXUYDV�GH�ODV�IRWRV��2WUD�GH�ODV�FDUDFWHUtVWLFDV�GH�ODV�IXQFLRQHV�HV�VX�FXUYDWXUD��\�ORV�REMHWRV�TXH
DSDUHFHQ�HQ�ODV�LPiJHQHV�GH�DUULED�WLHQHQ�GLIHUHQWH�FXUYDWXUD�

6L�FRJHV�GRV�SXQWRV�GH�OD�SDUWH�VXSHULRU�GHO�SXHQWH�\�ORV�XQHV�FRQ�XQD�FXHUGD��pVWD�TXHGDUi�SRU�GHEDMR�GH
OD� FXUYD� �HV� FyQFDYR��� (Q� HO� FDVR� GH� OD� UDPSD�� VL� XQLPRV� GRV� SXQWRV� OD� FXHUGD� TXHGD� SRU� HQFLPD� �HV
FRQYH[D��

/D�FXUYDWXUD�GH�XQD�IXQFLyQ�WDPELpQ�VH�SXHGH�HVWXGLDU�D�SDUWLU�GH�ODV�GHULYDGDV��(Q�OD�VLJXLHQWH�HVFHQD�GH
*HR*HEUD��PXHYH�HO�SXQWR�3�D�OR�ODUJR�GH�OD�IXQFLyQ�SDUD�YHU�FyPR�YDUtD�OD�PRQRWRQtD�\�OD�FXUYDWXUD�GH�OD
IXQFLyQ�

2EVHUYD�HO�FDPELR�HQ�OD�SULPHUD�\�VHJXQGD�GHULYDGD�HQ�ORV�SXQWRV�GH�DEVFLVD�[ ����[ ���[ ���[ ��\�[ ��
H� LQWHQWD�DYHULJXDU� OD�UHODFLyQ��3XOVDQGR�ODV�FDVLOODV�GH�PRQRWRQtD�\�FXUYDWXUD�YHUiV� ORV� LQWHUYDORV�HQ�ORV
TXH�FDPELDQ�HVWDV�GRV�FDUDFWHUtVWLFDV�

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

http://www.flickr.com/photos/tutty/2693960834/
https://creativecommons.org/licenses/by/2.0/
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https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/jackace/383036447/
https://creativecommons.org/licenses/by/2.0/
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/D�FXUYDWXUD�GH�XQD�IXQFLyQ�HVWXGLD�OD�IRUPD�HQ�TXH�HVD�IXQFLyQ�VH�FXUYD�\�VH�PLGH�SRU�VX
UHODFLyQ�FRQ�OD�WDQJHQWH��+D\�GRV�WLSRV�GH�FXUYDWXUD�

8QD� IXQFLyQ�VH�GLFH�TXH�HV�FyQFDYD�HQ�XQ�SXQWR�VL�DO� WUD]DU� OD� WDQJHQWH�D� OD� IXQFLyQ�HQ
GLFKR�SXQWR��OD�IXQFLyQ�TXHGD�SRU�GHEDMR�GH�OD�WDQJHQWH�HQ�ORV�DOUHGHGRUHV�GH�HVH�SXQWR�

8QD�IXQFLyQ�VH�GLFH�TXH�HV�FRQYH[D�HQ�XQ�SXQWR�VL�DO� WUD]DU� OD� WDQJHQWH�D� OD� IXQFLyQ�HQ
GLFKR�SXQWR��OD�IXQFLyQ�TXHGD�SRU�HQFLPD�GH�OD�WDQJHQWH�HQ�ORV�DOUHGHGRUHV�GH�HVH�SXQWR�

,PiJHQHV�GH�HODERUDFLyQ�SURSLD

(Q�HO�DSDUWDGR���GHO�WHPD�KHPRV�YLVWR�FRPR�HO�VLJQR�GH�OD�SULPHUD�GHULYDGD�QRV�LQGLFD�OD�PRQRWRQtD�GH�XQD
IXQFLyQ��$KRUD�YHUHPRV�FRPR�OD�FXUYDWXUD�YLHQH�GHWHUPLQDGD�SRU�HO�VLJQR�GH�OD�VHJXQGD�GHULYDGD��5HFRUUH
OD�IXQFLyQ�GH�OD�VLJXLHQWH�YHQWDQD�\�REVHUYD�HO�VLJQR�GH�OD�VHJXQGD�GHULYDGD�

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

,PSRUWDQWH
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6L�WHQHPRV�XQD�IXQFLyQ�TXH�DGPLWH��DO�PHQRV��KDVWD�OD�VHJXQGD�GHULYDGD�HQ�XQ�SXQWR�[ D
WHQHPRV�HO�VLJXLHQWH�UHVXOWDGR�

6L� ��OD�IXQFLyQ�HV�FRQYH[D��8��HQ�HO�SXQWR�D�

6L� ��OD�IXQFLyQ�HV�FyQFDYD��ŀ��HQ�[ D�

/XHJR� SDUD� HVWXGLDU� ORV� LQWHUYDORV� GH� FRQFDYLGDG� \� FRQYH[LGDG� GH� XQD� IXQFLyQ�� EDVWD
HVWXGLDU�GRQGH�HV�SRVLWLYD�\�QHJDWLYD�OD�VHJXQGD�GHULYDGD�

<�DKRUD��FRPR�KHPRV�KHFKR�HQ�ORV�DSDUWDGRV�DQWHULRUHV��YHUHPRV�XQ�HMHUFLFLR�UHVXHOWR�
�

�

&XUYDWXUD
3UHVHQWDFLyQ�GH�VDXOYDOSHU�DORMDGD�HQ�6OLGH6KDUH

¢7H�DWUHYHV�D�HVWXGLDU�OD�FXUYDWXUD�GH�XQD�IXQFLyQ"�$TXt�WLHQHV�XQ�SUREOHPD�VHQFLOOR�

���RI���

1HFHVLWDPRV� HVWXGLDU� OD� FXUYDWXUD� GH� OD� IXQFLyQ � SDUD� XQ� SUR\HFWR� TXH
HVWDPRV�UHDOL]DQGR��&RPSOHWD�ORV�FDPSRV�HQ�EODQFR�FRQ�ORV�UHVXOWDGRV�TXH�REWHQJDV�

/D�SULPHUD�GHULYDGD�GH�OD�IXQFLyQ�HV�I�
�[�� ��[��� �[�����

/D�VHJXQGD�GHULYDGD�HV�I�

�[�� � �[��� �[�

/D�IXQFLyQ�I�[��HV�FyQFDYD�HQ������ ��
/D�IXQFLyQ�I�[��HV�FRQYH[D�HQ��� �����
7LHQH�XQ�SXQWR�GH�LQIOH[LyQ�HQ�3 �� ��� ��

,PSRUWDQWH

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR
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¢([LVWH�SXQWR�GH�LQIOH[LyQ�HQ�[ ��"��Vt�QR��

(QYLDU

2EVHUYD�TXH�HQ�[ ���VH�FXPSOH�TXH�I� 

���� ���SHUR�FRPR�QR�FDPELD�OD�FXUYDWXUD��QR
KD\�SXQWR�GH�LQIOH[LyQ�HQ�GLFKR�SXQWR�

0RVWUDU�UHWURDOLPHQWDFLyQ

0i[LPR� DEVROXWR�� QR� H[LVWH�� SXHV� FRPR� KHPRV� DSXQWDGR�� D� OD� L]TXLHUGD� VH� WRPDQ
YDORUHV�PX\�DOWRV�

0tQLPR�DEVROXWR��HQ�[ ����\D�TXH�HQ�[ ��HO�YDORU�REWHQLGR�QR�HV���VLQR���

0i[LPR�UHODWLYR��HQ�[ ��VH�DOFDQ]D�XQ�Pi[LPR�UHODWLYR��\�HQ�[ ��RWUR��HV�HO�SXQWR�PiV
DOWR�HQ�XQ�SHTXHxR�HQWRUQR��

0tQLPR�UHODWLYR��QR�H[LVWH�

0RVWUDU�UHWURDOLPHQWDFLyQ

'HFUHFLHQWH��HQ��������8������

&UHFLHQWH�HQ�������

£&XLGDGR� FRQ� ORV� SLFRV�� 7RGR� OR� TXH� KHPRV� YLVWR� IXQFLRQD� SHUIHFWDPHQWH� VL� HVWDPRV
WUDEDMDQGR�FRQ� IXQFLRQHV�FRQWLQXDV�\�GHULYDEOHV��SHUR�SRU�GHVJUDFLD�QR�VLHPSUH�SRGHPRV
FRQWDU�FRQ�TXH�QXHVWUD�IXQFLyQ�WHQJD�HVDV�FRQGLFLRQHV����3RU�HMHPSOR��REVHUYD�OD�VLJXLHQWH
JUiILFD�

�

3RU� OD�JUiILFD��¢FXiOHV�VRQ�VXV�Pi[LPRV�\�PtQLPRV�DEVROXWRV�\� UHODWLYRV"� �/D�SDUWH�GH� OD
L]TXLHUGD� QR� WLHQH� QLQJ~QD� DVtQWRWDO� KRUL]RQWDO�� \� SRU� WDQWR� QR� VH� HVWDELOL]D� DOUHGHGRU� GH
QLQJ~Q�YDORU��

¢(Q�TXp�LQWHUYDORV�HV�FUHFLHQWH�\�HQ�FXiOHV�GHFUHFLHQWH"

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



0RVWUDU�UHWURDOLPHQWDFLyQ

(V�FyQFDYD�HQ��������\�FRQYH[D�HQ��������

0RVWUDU�UHWURDOLPHQWDFLyQ

(Q� HO� SULPHU� WUR]R� OD� IXQFLyQ� GHULYDGD� HV� VLHPSUH� QHJDWLYD�� SRU� OR� TXH� I� HV
GHFUHFLHQWH�VL�[���
(Q� HO� VHJXQGR� WUR]R� OD� IXQFLyQ� GHULYDGD� HV� SRVLWLYD� HQ� ������� \� QHJDWLYD� HQ
�������OXHJR�HV�FUHFLHQWH�HQ��������\�GHFUHFLHQWH�HQ�������
(Q� HO� WHUFHU� WUR]R� OD� IXQFLyQ� GHULYDGD� VLHPSUH� HV� QHJDWLYD�� OXHJR� I� HV
GHFUHFLHQWH�VL�[!�

8QLHQGR�HVWD�LQIRUPDFLyQ�REWHQHPRV�OR�PLVPR�TXH�GHGXMLPRV�GH�OD�JUiILFD�

¢'yQGH�HV�FyQFDYD�\�GyQGH�FRQYH[D"

/D�IXQFLyQ�TXH�WHQHPRV�UHSUHVHQWDGD�HV�

(VWD�IXQFLyQ�HV�FRQWLQXD�HQ� \�GHULYDEOH�HQ� �

6DEHPRV�TXH�ORV�Pi[LPRV�\�ORV�PtQLPRV�FXPSOHQ�TXH�I� 
�[�� ����SHUR�HQ�[ ���QR�H[LVWH
GHULYDGD��\�VLQ�HPEDUJR�WHQHPRV�XQ�PtQLPR��,JXDOPHQWH�QRV�RFXUUH�HQ�[ ���6L�LJXDODPRV
D�FHUR�OD�GHULYDGD��HQ�VXV�WUHV�WUR]RV��VyOR�REWHQGUHPRV�XQ�SXQWR�SRVLEOH��[ ��¢4Xp�RFXUUH
HQWRQFHV"

3DUD�HVWXGLDU�ORV�Pi[LPRV�\�PtQLPRV�GH�XQD�IXQFLyQ�TXH�QR�HV�GHULYDEOH��KD\�TXH�HVWXGLDU�

/RV� SXQWRV� HQ� ORV� TXH� VH� DQXOD� OD� SULPHUD� GHULYDGD� HQ� OD� SDUWH� TXH� VHD� XQD
IXQFLyQ�GHULYDEOH�
/RV�SXQWRV�GRQGH�OD�IXQFLyQ�QR�HV�GHULYDEOH�

1RV�RFXUULUi�OR�PLVPR�SDUD�ORV�SXQWRV�GH�LQIOH[LyQ�

(VWXGLD�HO�FUHFLPLHQWR�\�GHFUHFLPLHQWR�FRQ�OD�SULPHUD�GHULYDGD�HQ�FDGD�XQR�GH�ORV�WUR]RV�GH
OD�IXQFLyQ�

&DVR�GH�HVWXGLR



0RVWUDU�UHWURDOLPHQWDFLyQ

+DOODPRV�OD�VHJXQGD�GHULYDGD�GH�OD�IXQFLyQ

,JXDODPRV�D�FHUR��VLPSOLILFDPRV�\�UHVROYHPRV�OD�HFXDFLyQ�GH�VHJXQGR�JUDGR

(VWXGLDPRV� HO� VLJQR� GH� OD� VHJXQGD� GHULYDGD� HQ� ORV� LQWHUYDORV� TXH� QRV� LQGLFDQ� HVRV
YDORUHV�

3RU� WDQWR� OD� IXQFLyQ� HV� FyQFDYD� HQ� HO� LQWHUYDOR� � \� FRQYH[D� HQ�

(VWXGLD� ORV� LQWHUYDORV� GH� FRQFDYLGDG� \� FRQYH[LGDG� GH� OD� IXQFLyQ�

0RVWUDU�UHWURDOLPHQWDFLyQ

&RPR�VXSRQHPRV�TXH�SDUWLPRV�GHVGH�FHUR�HQ�HO�HVWXGLR��OD�IXQFLyQ�VHUi�FyQFDYD�HQ�HO
LQWHUYDOR� �\�FRQYH[D�HQ�HO�LQWHUYDOR� �

)RWRJUDItD�HQ�,17()��/LFHQFLD�&&

(Q�XQ� LQYHUQDGHUR�VH�HVWi�UHDOL]DQGR�HO
HVWXGLR�GHO�FUHFLPLHQWR�GH�XQ�QXHYR�WLSR
GH� SODQWD�� (V� LQWHUHVDQWH� HVWXGLDU
FXDQGR�FUHFH�PiV�\�FXDQGR�PHQRV��SRU
HOOR�� ORV� FLHQWtILFRV� TXLHUHQ� HVWXGLDU� OD
FXUYDWXUD� GH� OD� IXQFLyQ� TXH� KDQ
DSUR[LPDGR� DO� FUHFLPLHQWR� GH� OD� SODQWD
HQ� ODV� SULPHUDV� VHPDQDV�� (VD� IXQFLyQ
YLHQH�GDGD�SRU�OD�H[SUHVLyQ

$\~GDOHV� KDOODQGR� ORV� LQWHUYDORV� GH
FRQFDYLGDG�\�FRQYH[LGDG�GH�HVD�IXQFLyQ�

5HIOH[LyQ
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,PDJHQ�GH�HODERUDFLyQ�SURSLD

8Q� SXQWR� GH� LQIOH[LyQ� HV� DTXHO� HQ� HO� TXH� OD� IXQFLyQ
FDPELD�GH�FXUYDWXUD��HV�GHFLU��HQ�HO�TXH�SDVD�GH�FyQFDYD�D
FRQYH[D�R�YLFHYHUVD�

6L� WUD]DPRV� XQD� WDQJHQWH� D� OD� IXQFLyQ� HQ� HVH� SXQWR� VH
SXHGH� DSUHFLDU� TXH� D� XQ� ODGR� GHO� SXQWR� OD� IXQFLyQ� TXHGD
SRU�HQFLPD�GH�OD�UHFWD�WDQJHQWH�\�DO�RWUR�ODGR�SRU�GHEDMR�

&RPR�HQ�HO�SXQWR�GH�LQIOH[LyQ�OD�IXQFLyQ�SDVD�GH�FyQFDYD� �D�FRQYH[D� ��OR�QRUPDO
HV�TXH�HQ�HVH�SXQWR�OD�IXQFLyQ�VH�DQXOH��&RPSUXpEDOR�HQ�OD�VLJXLHQWH�YHQWDQD�REVHUYDQGR�TXH�SDVD�HQ�ORV
SXQWRV�[ ����[ ��\�[ ���TXH�VRQ�SXQWRV�GH�LQIOH[LyQ�GH�OD�IXQFLyQ�

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

6L�XQD�IXQFLyQ�I�FXPSOH�HQ�XQ�SXQWR�[ D�TXH� �HQWRQFHV�OD�IXQFLyQ
WL W G L IO Ly

,PSRUWDQWH

,PSRUWDQWH

https://www.geogebra.org/m/crswhb7B
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WLHQH�HQ�[ D�XQ�SXQWR�GH�LQIOH[LyQ�

6L� HV� FRPSOLFDGR� HO� FiOFXOR� GH� OD� GHULYDGD� WHUFHUD�� OR� XVXDO� HV� HVWXGLDU� HO� VLJQR� GH� OD
VHJXQGD�GHULYDGD�DQWHV�\�GHVSXpV�GHO�SXQWR�[ D��6L�FDPELD�VX�VLJQR�HQWRQFHV�HV�SXQWR�GH
LQIOH[LyQ�

0RVWUDU�UHWURDOLPHQWDFLyQ

<D�HVWXGLDPRV�HQ�HO�DSDUWDGR�DQWHULRU�ORV�LQWHUYDORV�GH�FRQFDYLGDG�\�FRQYH[LGDG�GH�HVWD
IXQFLyQ�

6X� GHULYDGD� VHJXQGD� HV� �� TXH� VH� DQXODED� HQ� ORV� SXQWRV�

�\�ORV�LQWHUYDORV�GH�VLJQR�VRQ�

3RU� WDQWR� WHQHPRV� GRV� SXQWRV� GH� LQIOH[LyQ�� HQ� FRQFUHWR� HQ� ORV� YDORUHV�

�\� �

�

'HWHUPLQD�ORV�SXQWRV�GH�LQIOH[LyQ�GH�OD�IXQFLyQ�

/RV� SXQWRV� GH� LQIOH[LyQ� GH� HVD� IXQFLyQ
VH�REWLHQHQ�HQ�

)RWRJUDItD�HQ�,17()��/LFHQFLD�&&

(Q� XQD� FRPSDxtD� SHWUROtIHUD� HVWiQ
HVWXGLDQGR� HO� Q~PHUR� GH� PLOHV� GH
ELGRQHV�GH�FRPEXVWLEOH�TXH�KDQ�VHUYLGR
HQ� ODV� FXDWUR� SULPHUDV� VHPDQDV� GHO
PHV��/HV�LQWHUHVD�FRQRFHU�VL�HO�DXPHQWR
R�GLVPLQXFLyQ�KD�VLGR�PX\�UiSLGR�R�QR�\
SDUD�HOOR�TXLHUHQ�ORFDOL]DU�ORV�SXQWRV�GH
LQIOH[LyQ�HQ�HVH�UHSDUWR�

'HVSXpV� GHO� HVWXGLR� UHDOL]DGR� KDQ
DSUR[LPDGR�OD�HQWUHJD�GH�FRPEXVWLEOH�D
OD�IXQFLyQ�VLJXLHQWH�

&DVR�GH�HVWXGLR

$FWLYLGDG�GH�UHOOHQDU�KXHFRV

http://recursostic.educacion.es//bancoimagenes/ArchivosImagenes/DVD17/CD06/30803__158_m_1.jpg
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����� ��

�� ��������

�� ��� ��

(QYLDU

1HFHVLWDPRV� HVWXGLDU� OD� FXUYDWXUD� GH� OD� IXQFLyQ � SDUD� XQ� SUR\HFWR� TXH
HVWDPRV�UHDOL]DQGR��&RPSOHWD�ORV�FDPSRV�HQ�EODQFR�FRQ�ORV�UHVXOWDGRV�TXH�REWHQJDV�

/D�SULPHUD�GHULYDGD�GH�OD�IXQFLyQ�HV�I�
�[�� ��[��� �[�����

/D�VHJXQGD�GHULYDGD�HV�I�

�[�� � �[��� �[�

/D�IXQFLyQ�I�[��HV�FyQFDYD�HQ������ ��

/D�IXQFLyQ�I�[��HV�FRQYH[D�HQ��� �����

7LHQH�XQ�SXQWR�GH�LQIOH[LyQ�HQ�3 �� ��� ��

¢([LVWH�SXQWR�GH�LQIOH[LyQ�HQ�[ ��"��Vt�QR��

(QYLDU

2EVHUYD�TXH�HQ�[ ���VH�FXPSOH�TXH�I� 

���� ���SHUR�FRPR�QR�FDPELD�OD�FXUYDWXUD��QR
KD\�SXQWR�GH�LQIOH[LyQ�HQ�GLFKR�SXQWR�

0RVWUDU�UHWURDOLPHQWDFLyQ

+DOODPRV�OD�SULPHUD�GHULYDGD�IU�I

&DOFXODPRV�ORV�SXQWRV�GRQGH�VH�DQXOD

6HD�OD�IXQFLyQ� �GHILQLGD�SRU� �

D��'HWHUPLQD�ORV�LQWHUYDORV�GH�FUHFLPLHQWR�\�GH�GHFUHFLPLHQWR�GH�I��DVt�FRPR�ORV
H[WUHPRV�UHODWLYRV�R�ORFDOHV�GH�I�

E��'HWHUPLQD�ORV�LQWHUYDORV�GH�FRQFDYLGDG�\�FRQYH[LGDG�GH�I�

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

&DVR�GH�HVWXGLR



/D� GHULYDGD� FXPSOH� TXH� SDUD� � SRU� OR� WDQWR� OD� IXQFLyQ� HV

GHFUHFLHQWH� HQ� �� 3DUD� ORV� UHVWDQWHV� YDORUHV�� VL� � \�� SRU
HVR��HQ�HO�LQWHUYDOR� �OD�IXQFLyQ�HV�FUHFLHQWH�

(Q�HO�YDORU�[ ��OD�IXQFLyQ�SDVD�GH�GHFUHFLHQWH�D�FUHFLHQWH��OXHJR�KD\�XQ�PtQLPR�UHODWLYR
HQ�������
/D� VHJXQGD� GHULYDGD� YDOH� � \� FRPR� OD� IXQFLyQ� H[SRQHQFLDO� VLHPSUH� HV
SRVLWLYD�� OD� VHJXQGD� GHULYDGD� VLHPSUH� HV� SRVLWLYD� \� SRU� WDQWR� OD� IXQFLyQ� VLHPSUH� HV
FRQYH[D�



5HVXPHQ

&XDQGR� KDEODPRV� GH� PRQRWRQtD�� QRV� HVWDPRV� UHILULHQGR� DO� FRPSRUWDPLHQWR� GH� XQD
IXQFLyQ�UHVSHFWR�D�VX�FUHFLPLHQWR�R�GHFUHFLPLHQWR�

6HD�I�XQD�IXQFLyQ�GHULYDEOH�HQ�XQ�LQWHUYDOR��D��E���HQWRQFHV�HV�

&UHFLHQWH�HQ�HO�LQWHUYDOR��D�E��VL� HQ�WRGR�HO�LQWHUYDOR��D�E�

'HFUHFLHQWH�HQ�HO�LQWHUYDOR��D�E��VL� HQ�WRGR�HO�LQWHUYDOR��D�E�

6L�OD�IXQFLyQ�I�[��WLHQH�GHULYDGD�QXOD�HQ�HO�SXQWR�[ D��I
�D� ���\�H[LVWH�OD�VHJXQGD�GHULYDGD
HQ�GLFKR�SXQWR�VH�FXPSOH�

6L�I

�D�����OD�IXQFLyQ�WLHQH��R�DOFDQ]D��XQ�Pi[LPR�UHODWLYR�HQ�[ D�

6L�I

�D�!���OD�IXQFLyQ�WLHQH��R�DOFDQ]D��XQ�PtQLPR�UHODWLYR�HQ�[ D�

6L�WHQHPRV�XQD�IXQFLyQ�TXH�DGPLWH��DO�PHQRV��KDVWD�OD�VHJXQGD�GHULYDGD�HQ�XQ�SXQWR�[ D
WHQHPRV�HO�VLJXLHQWH�UHVXOWDGR�

6L� ��OD�IXQFLyQ�HV�FRQYH[D��8��HQ�HO�SXQWR�D�

6L� ��OD�IXQFLyQ�HV�FyQFDYD��ŀ��HQ�[ D�

/XHJR� SDUD� HVWXGLDU� ORV� LQWHUYDORV� GH� FRQFDYLGDG� \� FRQYH[LGDG� GH� XQD� IXQFLyQ�� EDVWD
HVWXGLDU�GRQGH�HV�SRVLWLYD�\�QHJDWLYD�OD�VHJXQGD�GHULYDGD�

6L XQD IXQFLyQ I FXPSOH HQ XQ SXQWR [ D TXH HQWRQFHV OD IXQFLyQ

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG



6L�XQD�IXQFLyQ�I�FXPSOH�HQ�XQ�SXQWR�[ D�TXH� �HQWRQFHV�OD�IXQFLyQ
WLHQH�HQ�[ D�XQ�SXQWR�GH�LQIOH[LyQ�

6L� HV� FRPSOLFDGR� HO� FiOFXOR� GH� OD� GHULYDGD� WHUFHUD�� OR� XVXDO� HV� HVWXGLDU� HO� VLJQR� GH� OD
VHJXQGD�GHULYDGD�DQWHV�\�GHVSXpV�GHO�SXQWR�[ D��6L�FDPELD�VX�VLJQR�HQWRQFHV�HV�SXQWR�GH
LQIOH[LyQ�



$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


