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1R� VDEHPRV� VL� UHFRUGDUiV� XQD� SHOtFXOD� FRQ� HVWH� WtWXOR� GHO� DxR� ��
SURWDJRQL]DGD�SRU� -DFN�1LFKROVRQ�\�+HOHQ�+XQW��DPERV�JDQDURQ�HO�2VFDU�D
PHMRU� DFWRU� \� PHMRU� DFWUL]� FRQ� HOOD�� SRU� OR� TXH� VL� QR� OD� KDV� YLVWR�� WH
UHFRPHQGDPRV� TXH� OR� KDJDV�� �0HMRU���� LPSRVLEOH�� FXHQWD� OD� KLVWRULD� GH� XQ
HVFULWRU�GH�QRYHODV�URPiQWLFDV��0HOYLQ�8GDOO��TXH�VXIUH�XQ�GHVRUGHQ�REVHVLYR
TXH� OH�KDFH� LQWUDWDEOH�DQWH�HO� UHVWR�GH� OD�KXPDQLGDG��6X�KXPRU�HV�iFLGR�\
FRUURVLYR��D�SHVDU�GH�HOOR�0HOYLQ�VH�HQRUJXOOHFH�GH�VX�IRUPD�GH�VHU�

6LQ�HPEDUJR��HQ�VX�YLGD�FRWLGLDQD��KD\�GRV�SHUVRQDV�FRQ�ODV�TXH�VH�UHODFLRQD
GH�IRUPD�PiV�R�PHQRV�KDELWXDO��VX�YHFLQR�GH�HQIUHQWH��HO�DUWLVWD�KRPRVH[XDO
6LPRQ� %LVKRS� �*UHJ� .LQQHDU��� VX� SHUUR� �9HUGHOO�� \� &DURO� &RQQHOO\� �+HOHQ
+XQW��� OD� ~QLFD� FDPDUHUD� TXH� HV� FDSD]� GH� VRSRUWDU� VX� VDUFDVPR� \� PDORV
PRGDOHV�HQ�HO�UHVWDXUDQWH�DO�TXH�DFXGH�D�FRPHU�D�GLDULR�

$O�ILQDO�0HOYLQ��FRQ�OD�D\XGD�GH�6LPRQ�FRQ�HO�VH�DFDED�KDFLHQGR�DPLJR��DFDED
FRQ� OD�FKLFD�\D�TXH�SRFR�D�SRFR�HO�DPRU�TXH�VLHQWH�SRU�&DURO�KDFH�TXH�VH
YD\D�ROYLGDQGR�GH�VXV�REVHVLRQHV��3XHV�HVR��PHMRU����LPSRVLEOH�

(Q� QXHVWUD� YLGD�� FRQWLQXDPHQWH� HVWDPRV� EXVFDQGR� OD� PHMRU� RSFLyQ�� /D
FRPSUD�PiV�EDUDWD��OD�JDVROLQD�PiV�HILFLHQWH��HO�WDOOHU�PiV�UiSLGR��HO�PHMRU
UHVWDXUDQWH����(Q�PXFKRV�FDVRV�HO�PDWL]�HV�XQ�SRFR�VXEMHWLYR��SHUR�HQ�RWUDV

WRGR�SXHGH�TXHGDU�SHUIHFWDPHQWH�PRGHOL]DGR�\�ILMDGR��\�DKt�HV�FXDQGR�HQWUDPRV�QRVRWURV�

<D�HQ�OD�SULPHUD�XQLGDG�UHVROYLPRV�FXHVWLRQHV�FRPR�HVWDV��¢UHFXHUGDV�HO�WHPD�GH�OD�SURJUDPDFLyQ�OLQHDO"
3XHV�ELHQ��HQ�HVWH�WHPD�YDPRV�D�YHU�XQD�GH�ODV�PHMRUHV�DSOLFDFLRQHV�TXH�WLHQH�OD�GHULYDGD��TXH�HV�OD�GH
RSWLPL]DU�XQD� IXQFLyQ��HV�GHFLU��HQFRQWUDU�HO�PHMRU�YDORU�GH� OD� IXQFLyQ�EDMR�FLHUWDV�FRQGLFLRQHV��<D�HQ�HO
WHPD�DQWHULRU�KDV�YLVWR�TXH�FXDQGR�VH�LQYHVWLJDED�HO�FUHFLPLHQWR�R�GHFUHFLPLHQWR�GH�XQD�IXQFLyQ��WDPELpQ
VDOtDQ� GH� IRUPD� LQPHGLDWD� ORV�Pi[LPRV� \� ORV�PtQLPRV� UHODWLYRV� GH� OD� IXQFLyQ�� (Q� HVWH� WHPD� OR� YDPRV� D
KDFHU�XQ�SRFR�GLVWLQWR��FDOFXODQGR�GLUHFWDPHQWH�HVRV�Pi[LPRV�R�PtQLPRV�

$� OR� ODUJR� GHO� WHPD� WH� YDPRV� D� SUHVHQWDU� DOJXQRV� HMHPSORV� \� VHJXUR� TXH� FRQ� HOORV� YDV� D� HQWHQGHU� HO
SURFHVR�TXH�KD\�TXH�VHJXLU�SDUD�UHVROYHU�HVWDV�FXHVWLRQHV��3DUD�HPSH]DU�\�UHODMDUQRV�XQ�SRFR��WH�SRQHPRV
XQ�IUDJPHQWR�GH�OD�SHOtFXOD�

&yPR�XQ�DQLPDO�SXHGH�KDFHU�FDPELDU�D�XQD�SHUVRQD���
9tGHR�DORMDGR�HQ�<RXWXEH

'äQS�YR�ERMQEP�TYIHI�LEGIV�GEQFMEV�E�YRE�TIVWSR'äQS�YR�ERMQEP�TYIHI�LEGIV�GEQFMEV�E�YRE�TIVWSR��

http://cineveo.com/cine-veo/pelicula-y-cine-online-mejor-imposible/
https://www.youtube.com/watch?v=CVLlZ0G0xZE
https://www.youtube.com/watch?v=CVLlZ0G0xZE


��� (WDSDV� HQ� OD� UHVROXFLyQ� GH� SUREOHPDV� GH
RSWLPL]DFLyQ

3DUD�HPSH]DU�WH�YDPRV�D�SURSRQHU�XQ�MXHJR�

/D�PD\RU�DILFLyQ�GH�0DUWtQ�FXDQGR�VXV�YDFDV�\�VXV�FXOWLYRV� OR�GHMDQ��HV� OD�QDWDFLyQ�\� OD�QDYHJDFLyQ��(Q
FLHUWD�RFDVLyQ�VH�HQFRQWUDED�SHVFDQGR�FRQ�XQ�JUXSR�GH�DPLJRV�HQ�HO�PDU�\�GH�EXHQDV�D�SULPHUDV�VLQWLy�OD
LQPHQVD� QHFHVLGDG� GH� UHIUHVFDUVH� FRQ� XQD� FHUYH]D� IUHVTXLWD� HQ� HO� FKLULQJXLWR� PiV� SUy[LPR�� SHUR� HO
SUREOHPD�HVWi�TXH�OD�SOD\D�OD�WLHQH�D���NP�MXVWR�HQIUHQWH�\�HO�FKLULQJXLWR�HVWi�D���NP�PiV�D�OD�GHUHFKD�

0DUWtQ�TXH�VH�HQFRQWUDED�HQ�SOHQD�IRUPD��QR�VH�OR�SHQVy�\�SHVH�D�OD�GLVWDQFLD�VH�HFKy�D�QDGDU��SHUR�DQWHV
SHQVy�XQ�SRFR�OD�VLWXDFLyQ��3RGUtD�QDGDU�HQ�OtQHD�UHFWD�\�GHVSXpV�DQGDU�SRU�OD�SOD\D��R�PiV�FRUWR��QDGDU
GLUHFWDPHQWH�KDVWD�HO�FKLULQJXLWR��SHUR�FODUR��0DUWtQ��FRPR�FXDOTXLHU�SHUVRQD��QR�QDGD�LJXDO�GH�UiSLGR�TXH
FRUUH�VLQR�TXH�HV�FDSD]�GH�QDGDU�D���NP�K�SHUR�SXHGH�FRUUHU�D���NP�K��$Vt�TXH��OD�FXHVWLyQ�HV�TXH�HQ�TXH
SXQWR�GH�OD�SOD\D�GHEH�OOHJDU�0DUWtQ�QDGDQGR�SDUD�WRPDUVH�FXDQWR�DQWHV�OD�FHUYHFLWD�

(Q�OD�VLJXLHQWH�DQLPDFLyQ��SXHGHV�YHU�OD�VLWXDFLyQ��(O�SXQWR�YHUGH�3�LQGLFD�HO�SXQWR�GH�OD�SOD\D�GRQGH�OOHJD
0DUWtQ�\�SXHGHV�PRYHUOR�D�OR�ODUJR�GH�OD�PLVPD��&XDQGR�OR�KDFHV��YHV�HQ�PRUDGR�OD�GLVWDQFLD�TXH�QDGD��HQ
URMR� OD� GLVWDQFLD� TXH� FRUUH� SRU� OD� SOD\D�� \� D� OD� L]TXLHUGD�� YHV� TXH� HO� WLHPSR� WRWDO� FDPELD�� SXHV� YDQ
FDPELDQGR� ODV� GLVWDQFLDV� DQWHULRUHV�� (V� HYLGHQWH� TXH� DTXt� OD�PHMRU� RSFLyQ�HV� OD�TXH� UHSRUWD�XQ� WLHPSR
PtQLPR��DVt�TXH��¢FXiO�HV"�0XHYH�HO�SXQWR�3�\�GHVF~EUHOR�

$SSOHW�*HR*HEUD�PRGLILFDGR�GHO�RULJLQDO�GH�0DQXHO�6DGD�EDMR�OLFHQFLD�&UHDWLYH�&RPPRQV�

2SWLPL]DU�XQD�IXQFLyQ�I�[���FRQVLVWH�HQ�HQFRQWUDU�HO�YDORU�R�YDORUHV�GH�[�TXH�KDFHQ�TXH�OD
IXQFLyQ�WRPH�HO�YDORU�Pi[LPR�R�PtQLPR�HQ�XQ�LQWHUYDOR�EDMR�FLHUWDV�FRQGLFLRQHV�

,PSRUWDQWH

https://www.geogebratube.org/material/iframe/id/119998/width/716/height/375/border/888888/rc/false/ai/false/sdz/true/smb/false/stb/false/stbh/true/ld/false/sri/true/at/preferhtml5


�����3ODQWHDPLHQWR�GH�OD�IXQFLyQ

�

6DEHV��TXL]iV�HVWD�DYHQWXUD�GH�0DUWtQ�HQ�EXVFD�GHO�FKLULQJXLWR�HV
GHPDVLDGR�FRPSOLFDGD�GH�UHVROYHU�SDUD�HPSH]DU��9DPRV�D�ILMDUQRV
HQ�RWUD�VLWXDFLyQ�D�OD�TXH�WDPELpQ�WLHQH�TXH�KDFHU�IUHQWH�0DUWtQ�
HVWD�YH]�HQ�FRPSDxtD�GH�VX�DPLJR�)HOLSH��SDUD�H[SOLFDU�GH�IRUPD
FODUD�FyPR�VH�UHVXHOYHQ�HVWDV�FXHVWLRQHV�

/D� ILQFD� TXH� UHJHQWDQ�� �/D� $OIRQVLWD��� WLHQH� XQD� ]RQD� GRQGH� HO
OtPLWH� HV� XQ� DUUR\R�� 3XHV� ELHQ� DSURYHFKDQGR� HVH� OtPLWH�� TXLHUHQ
YDOODU�XQ�WUR]R�GH�WLHUUD�SDUD�VHPEUDU�OHFKXJDV�\�FROHV�\�FRQ�HO�ILQ
GH� TXH� ODV� FDEUDV� QR� SXHGDQ� HQWUDU�� 3DUD� DSURYHFKDU� PHMRU� HO
WHUUHQR��TXLHUHQ�TXH�HVD�SDUFHOD�VHD�UHFWDQJXODU��\�FODUR��HO� ODGR
TXH� OLQGD� FRQ� HO� DUUR\R� QR� KDEUtD� TXH� YDOODUOR�� $GHPiV�� HQ� XQD
QDYH�WLHQHQ�JXDUGDGR�XQ�UROOR�GH�YDOOD�GH�DSUR[LPDGDPHQWH����

PHWURV�\�HVWLPDQ�TXH�FRQ�HVD�FDQWLGDG�HV�VXILFLHQWH�SDUD�HO�WHUUHQR�TXH�TXLHUHQ�GHGLFDU�D�ODV�OHFKXJDV�\
FROHV

<� DKRUD� OD� SUHJXQWD� TXH� OH� VXUJH� D� 0DUWtQ� \� D� )HOLSH� HV�� �YDOH�� SRGHPRV� KDFHU� TXH� OD� IRUPD� VHD� XQ
UHFWiQJXOR��SHUR�SRGHPRV�FRQVWUXLU�PXFKRV�UHFWiQJXORV�FRQ�HVWD�YDOOD��PiV�DQFKR�R�PiV�HVWUHFKR��SHUR���
¢FRQ�FXiO�FXEULUHPRV�PiV�FDQWLGDG�GH�WLHUUD"

0DUWtQ�QR�OR�GXGR��QR�WH�SUHRFXSHV��OH�SUHJXQWR�D�PL�DPLJD�$OED��3HUR�$OED�QR�WHQtD�HO�PyYLO�GLVSRQLEOH��DVt
TXH��¢OH�SXHGHV�FRQWHVWDU�W~"

0RVWUDU�UHWURDOLPHQWDFLyQ

4XHUHPRV� TXH� OD� SDUFHOD� VHD� UHFWDQJXODU�� \� FODUR� XQ� UHFWiQJXOR� GHSHQGH� GH� GRV
SDUiPHWURV��HO�ODUJR�\�HO�DQFKR��3XHV�ELHQ��YDPRV�D�OODPDUOH�[�H�\�D�DPEDV�PHGLGDV�

�

�

(VD� VHUtD� PiV� R� PHQRV� OD� VLWXDFLyQ� TXH� WHQGUtDPRV�� 6L� WH� DFXHUGDV�� HO� iUHD� GH� XQ
UHFWiQJXOR�VH�FDOFXOD�PXOWLSOLFDQGR�DPEDV�PHGLGDV��HV�GHFLU��$ [ā\

3HUR�FODUR��HVR�QR�HV�XQD�IXQFLyQ�GH�OD�PDQHUD�D�OD�TXH�HVWDPRV�KDELWXDGR�SXHV�WLHQH

3DUD�HPSH]DU�WHQHPRV�TXH�EXVFDU�DOJR�D�OR�TXH�EXVFDUOH�HO�Pi[LPR�R�HO�PtQLPR��(Q�HVWH
FDVR��OR�TXH�TXHUHPRV�HV�TXH�OD�YDOOD�DEDUTXH�OD�Pi[LPD�FDQWLGDG�GH�WLHUUD��\�HVR�OR�TXH
TXLHUH�GHFLU�HV�TXH�HO�iUHD�TXH�RFXSH�OD�SDUFHOD�YDOODGD�VHD�OD�Pi[LPD�SRVLEOH�

$Vt�TXH��\D�WHQHPRV�FODUR�OR�TXH�TXHUHPRV��TXH�HO�iUHD�GH�OD�SDUFHOD�VHD�Pi[LPD�

$KRUD�WHQHPRV�TXH�H[SUHVDU�HVR�FRQ�XQD�IXQFLyQ��¢&yPR�OR�KDFHPRV"

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



GRV�YDULDEOHV��OD�[�\�OD�\��DVt�TXH��OR�TXH�WRFD�DKRUD�HV�EXVFDU�XQD�UHODFLyQ�HQWUH�HOODV
GRV� GH� IRUPD� TXH� SRGDPRV� VXVWLWXLU� HQ� HO� iUHD� \� TXH� pVWD� VyOR� GHSHQGD� GH� XQ
SDUiPHWUR�

7RGDYtD�QR�KHPRV�XVDGR�TXH�GLVSRQHPRV�����PHWURV�GH�YDOOD��\�FRPR�HO�ODGR�GHO�UtR�QR
VH�YDOOD��HQ�WRWDO�FRQ�HVRV�����PHWURV��WHQHPRV�TXH�FXEULU�ORV�GRV�ODGRV�TXH�PLGHQ��[��\
HO�ODGR�TXH�PLGH��\��

2�VHD��VH�WLHQH�TXH�FXPSOLU�TXH��[���[���\� ����

2�OR�TXH�HV�OR�PLVPR���[���\� �����

3XHV�ELHQ��VL�GHVSHMDPRV�XQD�GH�ODV�LQFyJQLWDV��SRU�HMHPSOR�OD��\���QRV�TXHGD��\� ����
���[�

3DUD�WHUPLQDU��QRV�YDPRV�DO�iUHD�\�VXVWLWXLPRV�OD��\��SRU�HVD�H[SUHVLyQ�

$� �[�ā��������[��\�PXOWLSOLFDQGR��$� ����[����[�

3XHV�\D�HVWi��\D�WHQHPRV�OD�IXQFLyQ�iUHD�D�OD�TXH�EXVFDUOH�HO�Pi[LPR�\�TXH�GHSHQGH�GH
XQD�VROD�LQFyJQLWD��HO�DQFKR��[��GH�OD�SDUFHOD�UHFWDQJXODU��\�HV�

$�[�� ����[����[�

�

3DUD� UHVROYHU� XQ� SUREOHPD� GH� RSWLPL]DFLyQ�� OR� SULPHUR� HV� FRQVWUXLU� OD� IXQFLyQ� D
PD[LPL]DU�R�PLQLPL]DU��\�FRQVHJXLU�TXH�HVWD�GHSHQGD�GH�XQD�VROD�YDULDEOH�

6L�HQ�HO�FRQWH[WR�GHO�SUREOHPD�DSDUHFHQ�PiV�GH�XQD�YDULDEOH��KDEUi�TXH�EXVFDU�DOJXQD
UHODFLyQ� HQWUH�HOODV�GH�HQWUH� ORV�GDWRV�TXH�QRV�DSRUWH�HO� SUREOHPD��8QD�YH]�HQFRQWUDGD
HVWD�UHODFLyQ��VH�WLHQH�TXH�GHVSHMDU�\�VXVWLWXLU�HQ�OD�IXQFLyQ�SDUD�TXH�HVWD�Vt�GHSHQGD�\D�GH
XQD�VROD�YDULDEOH�

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

)DOVR
6yOR�SXHGH�GHSHQGHU�GH�XQD�YDULDEOH�

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

9HUGDGHUR

&RQWHVWD�YHUGDGHUR�R�IDOVR�D�ODV�VLJXLHQWHV�FXHVWLRQHV�
��� 3DUD� HQFRQWUDU� HO� Pi[LPR� R� HO� PtQLPR� GH� XQD� IXQFLyQ�� SXHGHQ� DSDUHFHU� GRV� R� PiV
LQFyJQLWDV�HQ�OD�PLVPD

���6L� KD\�GRV� YDULDEOHV� HQ�XQ�SUREOHPD�GH�RSWLPL]DFLyQ�� KD\�TXH�EXVFDU� DOJXQD� UHODFLyQ
HQWH�HOODV�

,PSRUWDQWH

$9���3UHJXQWD�9HUGDGHUR�)DOVR



3DUD�TXH�DVt�OD�IXQFLyQ�SXHGD�GHSHQGHU�GH�XQD�VROD�

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

9HUGDGHUR
&ODUR��HV�XQD�IXQFLyQ�TXH�GHSHQGH�VyOR�GH�[�

���/D�FRWL]DFLyQ�HQ�EROVD�GH�ODV�DFFLRQHV�GH�XQD�VRFLHGDG�YLHQH�GDGDV�SRU�OD�H[SUHVLyQ�&�[�
 �;������;�������;����������(VWD�IXQFLyQ�HVWi�ELHQ�H[SUHVDGD�SDUD�FDOFXODU�OD�FRWL]DFLyQ
Pi[LPD�GH�OD�VRFLHGDG�



�����3XQWRV�FUtWLFRV�GH�XQD�IXQFLyQ

�

�,PDJHQ�GH�HOWLHPSR�FRP�EDMR�OLFHQFLD�&UHDWLYH

&RPPRQV

<D�WHQHPRV�FODUR�FyPR�KD\�TXH�SODQWHDU�HO�SUREOHPD��SHUR�FODUR�
KD\� TXH� UHVROYHUOR� SRUTXH� VL� QR�� D� YHU� TXp� HVWDPRV� KDFLHQGR�
3XHV�HVR�HV�OR�TXH�YDPRV�D�YHU�HQ�HVWH�DSDUWDGR�GHO�WHPD��FyPR
FDOFXODU� OD� VROXFLyQ�� DXQTXH� HQ� UHDOLGDG�� HQ� HVWH� DSDUWDGR� QR
YDPRV� D� GDU� WRGDYtD� FRQ� OD� VROXFLyQ�� VLQR� FRQ� ORV� YDORUHV
FDQGLGDWRV�D�VROXFLyQ�

(Q� HO� VHJXQGR� WHPD� GH� HVWD� XQLGDG�� YLPRV� TXH� ORV� Pi[LPRV� \
PtQLPRV�UHODWLYRV��VL�OD�IXQFLyQ�HUD�FRQWLQXD��VH�DOFDQ]DEDQ�HQ�ORV
SXQWRV�GRQGH�OD�IXQFLyQ�FDPELDED�GH�FUHFLHQWH�D�GHFUHFLHQWH�R�GH
GHFUHFLHQWH�D�FUHFLHQWH�UHVSHFWLYDPHQWH��3HUR�FODUR��VHUtD�XQD�ODWD
WHQHU�TXH�YHU�WRGD�OD�PRQRWRQtD�GH�OD�IXQFLyQ�FXDQGR�HQ�UHDOLGDG
VyOR�QRV�LQWHUHVD�HO�SXQWR�GRQGH�VH�SURGXFH�HO�FDPELR�

(Q�HVH�WHPD�KDV�YLVWR�TXH� ORV�H[WUHPRV�UHODWLYRV�VH�DOFDQ]DQ�HQ
ORV� SXQWRV� GRQGH� OD� SULPHUD� GHULYDGD� HV� FHUR�� DVt� TXH� HVR� HV� OR
TXH�YDPRV�D�KDFHU�SDUD�EXVFDU�ORV�SXQWRV�FDQGLGDWRV�D�Pi[LPR�R
PtQLPR��FDOFXODU�OD�SULPHUD�GHULYDGD��LJXDODUOD�D�FHUR�\�UHVROYHU�OD�HFXDFLyQ�TXH�UHVXOWH�

2WUD�FRVD�VHUi�\D�YHU�VL�HV�R�QR�OD�VROXFLyQ��SHUR�DO�LJXDO�TXH�XQDV�HOHFFLRQHV��KD\�TXH�HPSH]DU�FRQRFLHQGR
D�ORV�FDQGLGDWRV�SDUD�HOHJLU�GHVSXpV�DO�JDQDGRU�

�

�,PDJHQ�GH�WULVWDGHVLJQ�EDMR�OLFHQFLD�&UHDWLYH

&RPPRQV

0RVWUDU�UHWURDOLPHQWDFLyQ

�

&RPR� DFDEDPRV� GH� FRPHQWDU�� ORV� Pi[LPRV� \
PtQLPRV� UHODWLYRV� VH� DOFDQ]DQ� GRQGH� OD
GHULYDGD� YDOH� ��� %XHQR�� SXHV� YDPRV� D� YHU
GyQGH�RFXUUH�HVR�

$�[�� ����;����;�

(VWD�IXQFLyQ��HV�XQD�GH�ODV�GHO�WLSR�SROLQyPLFD�
DVt�TXH�VX�GHULYDGD�QR�WLHQH�QLQJXQD�GLILFXOWDG�
VH�GHULYDQ�FDGD�XQR�GH�ORV�PRQRPLRV�DSOLFDQGR
OD�UHJOD�GH�OD�IXQFLyQ�SRWHQFLDO�\�VH�UHVWDQ�

$
�[�� ��������ā�[� ��������[

<D� WHQHPRV� OD� GHULYDGD�� DKRUD� OD� LJXDODPRV� D
FHUR�\�UHVROYHPRV�OD�HFXDFLyQ�

�������[� ��

(VWD� HFXDFLyQ� HV� XQD� HFXDFLyQ� GH� SULPHU� JUDGR� TXH� VH� UHVXHOYH� VLQGLILFXOWDG� DOJXQD
GHVSHMDQGR�OD�LQFyJQLWD�[�

�������[� ��

��[� �����

[� ����������
[� ���

3XHV�ELHQ�[ ���HV�OD�VROXFLyQ��2MR��WRGDYtD�QR�SRGHPRV�DVHJXUDU�TXH����VHD�OD�VROXFLyQ
ySWLPD� GH� QXHVWUR� SUREOHPD�� GH�PRPHQWR�� [�  � ��� HV� FDQGLGDWR� D� VHU�Pi[LPR� GH� OD

9ROYHPRV�D�QXHVWUD�SDUFHOD�� 7HQtDPRV�����PHWURV�GH�DODPEUDGD�SDUD�YDOODU�XQD�SDUFHOD
UHFWDQJXODU� TXH� OLQGDED� FRQ� XQ� DUUR\R� HQ� XQR� GH� VXV� ODGRV� \� TXHUtDPRV� TXH� HO� iUHD� R
VXSHUILFLH�HQFHUUDGD�HQ�HVD�SDUFHOD�IXHUD�Pi[LPD��+DEtDPRV�OOHJDGR�D�OD�FRQFOXVLyQ�GH�TXH
OD� IXQFLyQ�TXH�GDED�HO�iUHD�VHJ~Q� OD� ORQJLWXG�GHO�DQFKR�GH� OD�SDUFHOD�HUD� �$�[�� ����[��
�[���¢&XiO�VHUi�HO�YDORU�GH�[�TXH�GD�HO�Pi[LPR�iUHD"

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

http://www.flickr.com/photos/eltiempocom/4655148398/in/photostream/
http://www.flickr.com/photos/tristadesign/4559309435/
https://www.aprendematematicas.org.mx/unit/regla-de-la-potencia/


IXQFLyQ��HV�GHFLU��TXH�VL�[ ����HO�iUHD�GH�OD�SDUFHOD�VHD�Pi[LPD��

/RV�YDORUHV�FDQGLGDWRV�D�VHU�VROXFLyQ�GH�XQ�SUREOHPD�GH�RSWLPL]DFLyQ�VH�REWLHQHQ�GHULYDQGR
OD�IXQFLyQ��LJXDODQGR�D�FHUR�OD�GHULYDGD�\�UHVROYLHQGR�OD�HFXDFLyQ�

(VRV�YDORUHV�VH�OODPDQ�SXQWRV�FUtWLFRV�GH�OD�IXQFLyQ�

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

)DOVR
3XHGD�TXH�VHD�SHUR�QR�HV�VHJXUR��3XHGH�VHU�WDPELpQ�XQ�PtQLPR�R�QLQJXQD�GH�ODV�GRV

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

)DOVR
+D\�TXH�LJXDODU�D�FHUR�OD�GHULYDGD�

6XJHUHQFLD

�9HUGDGHUR � �)DOVR

9HUGDGHUR
[ ��HV�XQD�GH�ODV�VROXFLRQHV�GH�I�
�[�� ����SRU�WDQWR�HV�FDQGLGDWR�D�H[WUHPR�UHODWLYR�

&RQWHVWD�D�ODV�VLJXLHQWHV�FXHVWLRQHV�

���6L�[ ��HV�VROXFLyQ�GH�OD�HFXDFLyQ�I�
�[� ���VHJXUR�TXH�[ ��HV�HO�Pi[LPR�GH�OD�IXQFLyQ�

��� (O� FRQVXPR� GH� XQ� EDUFR� VHJ~Q� OD� YHORFLGDG� [�� YLHQH� GDGR� SRU� OD� IXQFLyQ�
� �� 3DUD� GHWHUPLQDU� ORV� H[WUHPRV� UHODWLYRV� WHQHPRV� TXH� UHVROYHU� OD

HFXDFLyQ�

�

�

���(Q�OD�IXQFLyQ�I�[�� ��[�����[������[������HV�SRVLEOH�TXH�[� ���VHD�XQ�PtQLPR�UHODWLYR

,PSRUWDQWH

$9���3UHJXQWD�9HUGDGHUR�)DOVR



�����2EWHQFLyQ�GH�ORV�SXQWRV�ySWLPRV

�

�,PDJHQ�GH�+RXVH�2I�6LPV�EDMR�OLFHQFLD�&UHDWLYH

&RPPRQV�

%LHQ��SXHV�\D�VyOR�QRV�TXHGD�FRPSUREDU�TXH�HIHFWLYDPHQWH��HVH
FDQGLGDWR� D� VROXFLyQ�� OR� HV�� 3DUD� HOOR� WHQHPRV� TXH� XWLOL]DU
QXHYDPHQWH�OR�TXH�KHPRV�YLVWR�HQ�HO�WHPD���GH�OD�XQLGDG�

6L� HQ� [ D�� I� 
�D�� � �� \� I� 

�D��!� ��� HO� SXQWR� [ D� HV� XQ�PtQLPR
UHODWLYR�
6L� HQ� [ D�� I� 
�D�� ��� \� I� 

�D������� HO� SXQWR� [ D�HV�XQ�Pi[LPR
UHODWLYR��

3RU� WDQWR�� KDEUi� TXH� FDOFXODU� OD� VHJXQGD� GHULYDGD�� VXVWLWXLU� HO
SXQWR� FDQGLGDWR� \� YHU� HO� VLJQR� GHO� YDORU� TXH� VH� REWLHQH� SDUD
DILUPDU�VL�HV�R�QR�OD�VROXFLyQ�GHVHDGD�

3HUR�RMR�� WDPELpQ�KDEUi�TXH�REVHUYDU�HO� FRQWH[WR�HQ�HO�TXH�QRV
HVWDPRV�PRYLHQGR�� \� HV� TXH�� VL� HQ� HO� FRQWH[WR� GHO� SUREOHPD�� OD
YDULDEOH� [� VyOR� SXHGH� WRPDU� YDORUHV� GHQWUR� GH� XQ� LQWHUYDOR�� KD\
TXH� HYDOXDU� ORV� YDORUHV� H[WUHPRV� GHO� LQWHUYDOR�� SRU� VL� GD� OD

FDVXDOLGDG�TXH�DKt�HV�GRQGH�VH�DOFDQ]D�HO�Pi[LPR�R�HO�PtQLPR�

/R�YHPRV�FRQ�QXHVWUR�HMHPSOR�

�

�,PDJHQ�GH�1DWDOLH+*�EDMR�OLFHQFLD
&UHDWLYH�&RPPRQV

0RVWUDU�UHWURDOLPHQWDFLyQ

�

1XHVWUD� IXQFLyQ� iUHD� HUD� � $�[��  � ���[� �� �[��� GRQGH� [
LQGLFDED�HO�DQFKR�GH�OD�SDUFHOD�

/D� SULPHUD� GHULYDGD� HUD� $
�[��  � ���� �� �[�� \� KDEtDPRV
REWHQLGR�TXH�[� ����HUD�HO�FDQGLGDWR�D�H[WUHPR�UHODWLYR��/R
FRPSUREDPRV�FRQ�OD�VHJXQGD�GHULYDGD�

/D�VHJXQGD�GHULYDGD��VDOH�GH�GHULYDU�OD�GHULYDGD��HV�GHFLU�
GH�GHULYDU� OD�IXQFLyQ�$
�[���(VWD�IXQFLyQ�HV�SROLQyPLFD��DVt
TXH�QR�WLHQH�QLQJXQD�GLILFXOWDG��$SOLFDPRV�ODV�SURSLHGDGHV
GH�ODV�GHULYDGDV�\�REWHQHPRV�TXH�

$

��[�� ������� �����

6L� VXVWLWXLPRV� HO� YDORU� [�  � ��� HQ� HVD� VHJXQGD� GHULYDGD�
REWHQHPRV�

$

����� �����SXHV�QR�KD\�QLQJXQD�[�GRQGH�VXVWLWXLU�����OD
VHJXQGD�GHULYDGD�HV�XQD�IXQFLyQ�FRQVWDQWH�

(Q�FXDOTXLHU�FDVR�� WHQHPRV�TXH�$
����� ���\�$

���������
SRU�WDQWR��[� ����HV�XQ�Pi[LPR�UHODWLYR�

¢&XiO�HV�HO�YDORU�GH�HVH�iUHD�Pi[LPR"�3XHV�QRV�YDPRV�D�OD
IXQFLyQ�\�VXVWLWXtPRV�OD�[�SRU����

$�[�� ����[����[��ĺ�$����� ����ā������ā���� ��������������� ��������P�

3HUR�RMR��XQ�Pi[LPR� UHDOWLYR�QR� WLHQH�SRU�TXH�VHU�DEVROXWR��HV�GHFLU�SXHGH�TXH�KD\D
RWUR� Pi[LPR� PHMRU�� \� HVR� OR� YHPRV� EXVFDQGR� HQ� HO� GRPLQLR� GH� OD� IXQFLyQ� \� HQ� HO
GRPLQLR�UHDO�GHO�SUREOHPD�R�VLWXDFLyQ�

1XHVWUD�IXQFLyQ�ÈUHD�HV�XQ�SROLQRPLR�\�SRU�WDQWR�HO�GRPLQR�HV����������SHUR�[�LQGLFD�OD
ORQJLWXG�GH�OD�DQFKXUD��3XHVWR�TXH�ORQJLWXGHV�QHJDWLYDV�QR�WLHQHQ�VHQWLGR��HO�YDORU�PiV
SHTXHxR�TXH�SXHGH�WHQHU�[�HV�FHUR��3RU�RWUR�ODGR��WHQHPRV�����PHWURV�GH�YDOOD�\�GRV
ODGRV GH DQFKXUD TXH FXEULU FRQ OD YDOOD DVt TXH FRPR PXFKR [ SRGUi YDOHU ��� P

6L�[� �����¢REWHQHPRV�DVt�OD�SDUFHOD�FRQ�iUHD�Pi[LPD�SDUD�SODQWDU�ODV�FROHV�\�ODV�OHFKXJDV"

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

http://www.flickr.com/photos/houseofsims/3110835208/in/photostream/
http://www.flickr.com/photos/nataliehg/3340128765/
http://www.uacj.mx/CGTI/CDTE/JPM/Documents/IIT/sterraza/mate2016/derivada/der_reg.html
http://derivadasencalculo.blogspot.com/p/regla-de-una-constante-una-funcion.html


ODGRV�GH�DQFKXUD�TXH� FXEULU� FRQ� OD� YDOOD�� DVt� TXH� FRPR�PXFKR�� [�SRGUi�YDOHU�����P�
SXHV�VL�HV�PiV��\D�QRV�SDVDPRV�GH�ORV�����P�

3RU� WDQWR�HQ�HO� FRQWUH[WR�GHO�SUREOHPD��HO�GRPLQLR�GH� OD� IXQFLyQ�HV� >�� �����@��%XHQR�
SXHV�YDPRV�D�HYDOXDU�OD�IXQFLyQ�HQ�HVRV�GRV�YDORUHV�H[WUHPRV�

$���� ����ā�����ā��� ���P���/R�TXH�HV�WRWDOPHQWH�OyJLFR��SXHV�VL�QR�OH�GDPRV�DQFKXUD
WHQHPRV�XQD�UHFWD�GH�����P�\�OD�VXSHUILFLH�GH�XQD�OtQHD�HV���

$������ ����ā�������ā����� ���������������� ����SRU�LGpQWLFR�PRWLYR�

3RU� WDQWR�� HQ� QLQJXQR� GH� ORV� GRV� H[WUHPRV� VH� PHMRUD� OD� VROXFLyQ�� HV� PiV�� HVWDPRV
REWHQLHQGR�ORV�PtQLPRV�DEVROXWRV��$KRUD�Vt��SRGHPRV�DILUPDU�HQWRQFHV�TXH�[� ����HV�HO
Pi[LPR�GH�OD�IXQFLyQ��REWHQLpQGRVH�SRU�WDQWR�OD�SDUFHOD�GH�VXSHUILFLH�Pi[LPD�VL�[�YDOH
����PHWURV�

6L�UHFXHUGDV��OD�UHODFLyQ�HQWUH�ODUJR�\�DQFKR�HUD��<� ��������[��6L�[� �����QRV�VDOH�TXH�<
 ������SRU�WDQWR�ODV�GLPHQVLRQHV�ySWLPDV�SDUD�OD�SDUFHOD�VRQ�����P�GH�ODUJR�\����GH
DQFKR��&RQ�HVDV�PHGLGDV�REWHQHPRV��������P��SDUD�FXOWLYDU�OHFKXJDV�\�FROHV��

�

3DUD�FRPSUREDU�TXH�XQ�YDORU� FDQGLGDWR�HV�VROXFLyQ�GH�XQ�SUREOHPD�GH�RSWLPL]DFLyQ��KD\
TXH�SURFHGHU�DVt�

�

���&DOFXODU�OD�VHJXQGD�GHULYDGD�GH�OD�IXQFLyQ�
���6XVWLWXLU� HO� YDORU� FDQGLGDWR� HQ� HVD� VHJXQGD� GHULYDGD�� 6L� VDOH� XQD� FDQWLGDG
SRVLWLYD�HV�XQ�PtQLPR�UHODWLYR�\�VL�VDOH�QHJDWLYD�XQ�Pi[LPR�UHODWLYR��
���'HWHUPLQDU�HO�YHUGDGHUR�GRPLQLR�GH�OD�IXQFLyQ�WHQLHQGR�HQ�FXHQWD�HO�FRQWH[WR
GHO�SUREOHPD�
���(YDOXDU�HQ�OD�IXQFLyQ�LQLFLDO�ORV�YDORUHV�H[WUHPRV�REWHQLGRV�\�FRPSDUDUORV�FRQ
ORV�Pi[LPRV�R�PtQLPRV�UHODWLYRV

,PSRUWDQWH

$9���3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH



6ROXFLyQ

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

6ROXFLyQ

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

���(Q�OD�IXQFLyQ�I�[�� �[�����[������[�����VH�FXPSOH�

[ ���\�[ ����VRQ�Pi[LPRV�UHODWLYRV
[ ����\�[ ��VRQ�PtQLPRV�UHODWLYRV

[ ���HV�XQ�Pi[LPR�UHDOWLYR�\�[� ����XQ�PtQLPR
[ ��HV�XQ�PtQLPR�UHODWLYR�\�[� ����XQ�Pi[LPR�

1R�HV�FRUUHFWR

(VRV�YDORUHV�QL�VLTXLHUD�VRQ�FDQGLGDWRV

5HSDVD�HO�HMHUFLFLR�UHVXHOWR�

0X\�ELHQ

���(Q�OD�IXQFLyQ� ��HO�Pi[LPR�UHODWLYR�HV�

��

�
���\��

1R�KD\�Pi[LPRV�UHODWLYRV

(V�XQ�PtQLPR

&RUUHFWR

���QR�HV�Pi[LPR

��Vt�OR�HV�



���'RV�HMHPSORV�SUiFWLFRV

�

�,PDJHQ�GH�FOVSDFH�EDMR�OLFHQFLD�&UHDWLYH�&RPPRQV

¢7H�KD�TXHGDGR�FODUR�HO�HMHPSOR�TXH�KHPRV�UHVXHOWR"

6L� OD� UHVSXHVWD� KD� VLGR� Vt�� SHUIHFWR�� 6HJXUR� TXH� ORV� TXH� YLHQHQ
DKRUD�WH�YDQ�D�UHVXOWDU�IiFLO��6L�OD�UHVSXHVWD�KD�VLGR�PiV�R�PHQRV�
HVSHUDPRV�TXH�FRQ�ORV�SUy[LPRV�HMHPSORV�WH�TXHGH�FODUR��\�VL� OD
UHVSXHVWD� HV� QR�� WH� DFRQVHMDPRV� TXH� DQWHV� GH� VHJXLU� YXHOYDV� D
UHSDVDU�HO�HMHPSOR��ORV�SDVRV�\�VL�DOJR�QR�OOHJDV�D�HQWHQGHUOR��VH�OR
SUHJXQWHV�DO�WXWRU�

(Q�HVWH�DSDUWDGR�GHO�WHPD�YDPRV�D�UHVROYHU�DOJXQRV�SUREOHPDV�GH
RSWLPL]DFLyQ�SDUD�TXH�WH�IDPLOLDULFHV�FRQ�OD�WpFQLFD�\�HO�PRGR�GH
RSHUDU�

9DV� D� YHU� TXH� HQ� WRGRV� ORV� SUREOHPDV� GH� RSWLPL]DFLyQ� KD\� TXH
HPSH]DU� EXVFDQGR� OD� IXQFLyQ� D� OD� TXH� KD\� TXH� HQFRQWUDUOH� HO
Pi[LPR�R�HO�PtQLPR�\�SRQHUOD�TXH�GHSHQGD�GH�XQD�VROD�LQFyJQLWD�
3DUD�HOOR��KDEUi�TXH�UHODFLRQDU�ODV�YDULDEOHV�D�WUDYpV�GH�ORV�GDWRV

TXH�QRV�GHQ�

$�FRQWLQXDFLyQ��XQD�YH]�TXH�WHQJDPRV�OD�IXQFLyQ��KD\�TXH�GHULYDU��LJXDODU�D�FHUR�OD�GHULYDGD�\�UHVROYHU�OD
HFXDFLyQ�SDUD�HQFRQWUDU�ORV�SXQWRV�FDQGLGDWRV�D�VHU�Pi[LPR�R�PtQLPR��3RU�~OWLPR��XQD�YH]�TXH�WHQHPRV
ORV�FDQGLGDWRV��D�WUDYpV�GH�OD�VHJXQGD�GHULYDGD�KD\�TXH�FRPSUREDU�VL�HIHFWLYDPHQWH�HV�Pi[LPR�R�PtQLPR�\
YHU�VL�HV�VROXFLyQ�GH�QXHVWUR�SUREOHPD�FRPSDUDQGR�FRQ�ORV�H[WUHPRV�GHO� LQWHUYDOR�GRQGH�HVWi�GHILQLGD�OD
IXQFLyQ�

.DUO�:HLHUVWUDVV��SDGUH�GHO�DQiOLVLV

PRGHUQR�� ,PDJHQ� HQ� :LNLPHGLD

&RPPRQV� EDMR� OLFHQFLD� &UHDWLYHZ

&RPPRQV

�

�

� 'HVGH� HO� SULQFLSLR� GH� ORV� WLHPSRV�� HO� KRPEUH� VLHPSUH� KD
EXVFDGR� PHMRUDU� \� HQFRQWUDU� ORV� PHMRUHV� UHVXOWDGRV� D� ODV
GLYHUVDV�FXHVWLRQHV�TXH�DIHFWDEDQ�D�VX�YLGD�GLDULD�

3DUD� ORV�PDWHPiWLFRV��HVWH� FDPSR�GH� OD�RSWLPL]DFLyQ�KD�VLGR
XQR� GH� ORV� PiV� DSDVLRQDQWHV� \� GRQGH� JUDQGHV� HVIXHU]RV� VH
KDQ�KHFKR��SXHV�SRGtDQ�OOHYDU�D�OD�SUiFWLFD�WRGD�OD�WHRUtD�TXH
VH� HVFRQGH� HQ� ODV� 0DWHPiWLFDV�� 3RFR� D� SRFR� KDQ� LGR� GDQGR
UHVSXHVWD�D�WRGDV�HVWDV�FXHVWLRQHV�UHODWLYDV�D�OD�RSWLPL]DFLyQ�
SDUWLHQGR�GH�SUREOHPDV�UHDOHV�TXH�VXUJtDQ�HQ�OD�VRFLHGDG��SHUR
QR� GH� IRUPD� ~QLFD�� VLQR� GLYHUVLILFDQGR� ODV� PLUDV� \� EXVFDQGR
QXHYRV� SURFHGLPLHQWRV� SDUD� QXHYRV� SUREOHPDV�� $GHPiV�� KD
VLGR�SXQWR�GH�SDUWLGD�SDUD�HO�GHVFXEULPLHQWR�GH�QXHYDV�UDPDV
GH�ODV�0DWHPiWLFDV��SXHV�OD�E~VTXHGD�GH�OD�VROXFLyQ�KD�VLGR�OD
TXH� KD� LPSXOVDGR� DO� GHVDUUROOR� GH� OD� WHRUtD� TXH� VXVWHQWDUD
GLFKD�VROXFLyQ�

(Q�HVWH� FXUVR�KHPRV�YLVWR�GRV� WpFQLFDV�� ODV�GH�SURJUDPDFLyQ
OLQHDO� HQ� OD� SULPHUD� XQLGDG� \� ODV� GH� RSWLPL]DFLyQ� FOiVLFD� HQ
HVWD�� SHUR� FRPR� SXHGHV� YHU� HQ� HVWH� HQODFH��KD\�PXFKtVLPRV
PiV�PpWRGRV�\�DOJRULWPRV�TXH�EXVFDQ�OD�VROXFLyQ�ySWLPD�D�XQ�SUREOHPD�FRQFUHWR�

&XULRVLGDG

http://www.flickr.com/photos/clspeace/161795093/in/photostream/
http://commons.wikimedia.org/wiki/File:Karl_Weierstrass.jpg
http://es.wikipedia.org/wiki/Categor%C3%ADa:Optimizaci%C3%B3n


�����(MHPSOR��

,PDJHQ�GH�PDUWLQLNR�EDMR�OLFHQFLD�&UHDWLYH

&RPPRQV

�

6HJXUR�TXH�PiV�GH�XQD�YH]�HQ�OD�SOD\D�KDV�YLVWR�D�ORV�VLPSiWLFRV
YHQGHGRUHV� GH� UHIUHVFRV� GDQGR� XQD� YXHOWD� \� RWUD� LQWHQWDQGR
YHQGHU�DOJR�EDMR�HO�VRIRFDQWH�FDORU�YHUDQLHJR��£4Xp�QR��%XHQR��HV
LJXDO��WDPSRFR�SDVD�QDGD��/OpJDWH�VL�HVR�XQ�PRPHQWR�DO�IULJRUtILFR
\� FyJHWH� DOJXQD� ODWD� GH� UHIUHVFR�� ¢4XH� WDPSRFR� WLHQHV� ODWDV� GH
UHIUHVFRV"� 3XHV� QDGD�� FXDQGR� YD\DV� DO� V~SHU� SLHQVD� VREUH� HVWR�
¢3RU�TXp�WRGDV� ODV� ODWDV��VHDQ�GH� OD�PDUFD�TXH�VHDQ�\�WHQJDQ�HO
SURGXFWR�TXH�WHQJDQ�GH����FO�VRQ�LJXDOHV"

1R��QR�HV�QLQJXQD�WRQWHUtD��3RGUtDQ�VHU�XQDV�PiV�DODUJDGDV��RWUDV
PiV� DQFKDV�� \� VHJXLU� WHQLHQGR� HO� WHUFLR� GH� OLWUR�� SHUR� QR�� 7RGDV
VRQ�LJXDOHV��3HUR�����¢OR�KDUiQ�ELHQ"�¢(V�HVH�HO�PHMRU�GLVHxR"

&ODUR��DO�IDEULFDQWH�GH�ODWDV��OH�LQWHUHVD�TXH�HO�FRVWH�GH�FDGD�ODWD
VHD�PtQLPR��\�HO�FRVWH�VH�WUDGXFH�HQ�OD�FDQWLGDG�GH�PDWHULDO�TXH
KDFH� IDOWD� SDUD� FRQVWUXLU� OD� ODWD�� (VH� PDWHULDO� QR� HV� PL� PiV� QL
PHQRV�TXH�HO�iUHD�WRWDO�GHO�FLOLQGUR��HV�GHFLU��OD�VXPD�GHO�iUHD�ODWHUDO�\�HO�GH�ODV�GRV�WDSDV�

�

0RVWUDU�UHWURDOLPHQWDFLyQ

�HU�SDVR��(QFRQWUDU�OD�IXQFLyQ�

/R�TXH�TXHUHPRV�TXH�VHD�PtQLPR�HV�HO�iUHD�WRWDO�GH�OD�ODWD�
SRU�WDQWR��YDPRV�D�HPSH]DU�FRQVWUX\HQGR�HVD�iUHD�

(O�iUHD�WRWDO�TXHGD�GHWHUPLQDGR�SRU�OD�VXPD�GHO�iUHD�ODWHUDO
\�HO�GH� ODV�GRV� WDSDV��(O�iUHD� ODWHUDO�HV�XQ� UHFWiQJXOR�FX\D
DOWXUD�HV�OD�DOWXUD�GHO�FLOLQGUR��K��\�FX\D�EDVH�HV�OD�ORQJLWXG
GH� OD� FLUFXQIHUHQFLD� TXH� GD� HO� ERUGH�� R� VHD�� �ȺU�� /XHJR� HO
iUHD�ODWHUDO�GHO�FLOLQGUR�HV��$O� ��āȺāUāK

3RU� RWUR� ODGR�� OD� EDVH� \� OD� WDSDGHUD� VRQ� VHQGRV� FtUFXORV� \
FRPR�UHFRUGDUiV��HO�iUHD�GH�XQ�FtUFXOR�HV�ȺāU��

3RU� WDQWR�� HO� iUHD� WRWDO� GH� OD� ODWD� GH� UHIUHVFRV� HV�� $7�  

�āȺāUāK����āȺāU�

7RGDYtD�QR�QRV�YDOH�SRUTXH�WHQHPRV�GRV�YDULDEOHV��HO� UDGLR
GH� OD�EDVH�� U�� \� OD�DOWXUD�GHO� FLOLQGUR��K��DVt�TXH��KHPRV�GH

SRQHU�XQD�HQ�IXQFLyQ�GH�OD�RWUD��3DUD�HOOR��XVDPRV�HO�GDWR�GH�TXH�OD�ODWD�KD�GH�VHU�GH�XQ
WHUFLR�GH� OLWUR��3XHVWR�TXH�TXHUHPRV� UHODFLRQDU�XQLGDGHV�GH�YROXPHQ�FRQ� ORQJLWXGHV�R
iUHDV��HO�YROXPHQ�OR�WHQHPRV�TXH�H[SUHVDU�HQ�XQLGDGHV�F~ELFDV��R�VHD��P���FP��� HWF��
DVt�TXH�FRPR�GDWR��XVDUHPRV�TXH�HO�YROXPHQ�GH�OD�ODWD�HV�����FP�

(O�YROXPHQ�GH�XQ�FLOLQGUR�VH�FDOFXOD�D�SDUWLU�GH�OD�IyUPXOD�9� �ȺāU�āK���iUHD�GH�OD�EDVH
SRU�OD�DOWXUD���3RU�WDQWR��KD�GH�VHU�

�

�

3XHVWR� TXH� HV� PiV� IiFLO� GHVSHMDU� OD� DOWXUD�� �VL� GHVSHMDV� U�� KDEUtD� TXH� SRQHU� UDt]
FXDGUDGD�� QRV TXHGD TXH�

9DPRV�D�UHVROYHU� OD�FXHVWLyQ��¢&XiOHV�GHEHQ�VHU� ODV�PHGLGDV�GH�XQD� ODWD�GH�XQ�WHUFLR�GH
OLWUR�SDUD�TXH�HO�FRVWH�GH�IDEULFDFLyQ�VHD�PtQLPR"

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

http://www.flickr.com/photos/martiniko/448933089/


,PDJHQ�GH�-DYLHU3VLORF\ELQ�EDMR�OLFHQFLD
&UHDWLYH�&RPPRQV

FXDGUDGD���QRV�TXHGD�TXH��

6XVWLWX\HQGR�HQ�HO�iUHD�WRWDO��QRV�TXHGD��

<�VLPSOLILFDQGR��

/XHJR�OD�IXQFLyQ�D�PLQLPL]DU�HV��

�

���3DVR��'HULYDU�H�LJXDODU�D�FHUR�

7HQHPRV�TXH�WHQHU�HQ�FXHQWD�TXH�OD�IXQFLyQ�HV�D�VX�YH]�VXPD�GH�GRV�SDUWHV�\�TXH�OD
YDULDEOH�HV�U��'HULYDQGR�REWHQHPRV�

�

�

,JXDODPRV�D�FHUR�OD�GHULYDGD�SDUD�EXVFDU�ORV�SXQWRV�FDQGLGDWRV�D�H[WUHPR�UHODWLYR�

�

�

5HVROYLHQGR�OD�HFXDFLyQ�REWHQHPRV�FRPR�VROXFLyQ�DSUR[LPDGD��U§�����FP�

�

�HU�3DVR��&RPSUREDU�OD�VROXFLyQ�

9DPRV� D� FRPSUREDU� TXH� HIHFWLYDPHQWH� HVH
YDORU�GH�U�HV�XQ�PtQLPR��SDUD�HOOR��FDOFXODPRV
OD� VHJXQGD� GHULYDGD�� VXVWLWXLPRV� HVH� YDORU� \
GHEH�GH�VDOLUQRV�XQ�UHVXOWDGR�SRVLWLYR�

'HULYDQGR� HO� UHVXOWDGR� REWHQLGR� HQ� OD� SULPHUD
GHULYDGD�� REWHQHPRV� TXH� OD� VHJXQGD� GHULYDGD
HV�

6XVWLWX\HQGR� HO� YDORU� GH� U� REWHQLGR
DQWHULRUPHQWH��

&RPR�SXHGHV�YHU��XQD�FDQWLGDG�SRVLWLYD��SRU�WDQWR��HVH�YDORU�HV�XQ�PtQLPR�UHODWLYR�

$GHPiV��VXVWLWX\HQGR�HQ�OD�IXQFLyQ�iUHD��WHQHPRV�TXH�HO�iUHD�DVRFLDGR�D�HVH�YDORU�GH�U
HV���������FP�

�

$KRUD�ELHQ��¢SXHGH�KDEHU�RWUR�YDORU�PtQLPR"�/D�UHVSXHVWD�HV�QR��SXHV�HO�UDGLR�WLHQH�TXH
VHU�XQD�FDQWLGDG�SRVLWLYD��!���\�SXHGH�VHU�WRGR�OR�JUDQGH�TXH�TXHUDPRV��VHUtD�FXHVWLyQ
GH�HVWUHFKDU�OD�ODWD��(O�GRPLQLR�UHDO�GH�QXHVWUD�IXQFLyQ�iUHD�WRWDO�HV�HO�LQWHUYDOR��������
OXHJR�QR�SXHGH�KDEHU�RWUR�PtQLPR�DSDUWH�GHO�UHODWLYR�DO�QR�VHU�XQ�LQWHUYDOR�FHUUDGR�

$Vt� SXHV�� U � ����� FP� HV� HO� UDGLR� GH� OD� ODWD� GH� PtQLPR� FRVWH�� \� VXVWLWX\HQGR� GRQGH
KDEtDPRV�GHVSHMDGR�OD�DOWXUD��REWHQHPRV�TXH�OD�DOWXUD�HV�

/XHJR� OD� PHMRU� ODWD� GH� XQ� WHUFLR� GH� OLWUR� TXH� SRGHPRV� FRQVWUXLU� HV� OD� TXH� PLGH
DSUR[LPDGDPHQWH������FP�GH�UDGLR�\�����FP�GH�DOWXUD�

<�DKRUD�YHWH�DO�IULJR�\�PLGH�XQD�ODWD��D�YHU�VL�YDUtD�PXFKR��6L�OR�FUHHV�QHFHVDULR�SXHGHV
OODPDU�DO�IDEULFDQWH�\�GHFLUOH�TXH�D~Q�SXHGH�JDQDU�PiV�

http://www.flickr.com/photos/santoposmoderno/3435483199/
http://localhost:51235/temp_print_dirs/eXeTempPrintDir_QIcXhg/MA2_U4_T2_Contenidos_2021_v01/derivada_lata.pdf
http://localhost:51235/temp_print_dirs/eXeTempPrintDir_QIcXhg/MA2_U4_T2_Contenidos_2021_v01/ecuacion_lata.pdf
http://localhost:51235/temp_print_dirs/eXeTempPrintDir_QIcXhg/MA2_U4_T2_Contenidos_2021_v01/segunderiv_lata.pdf
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<� VL� DKRUD� OH� TXLWDPRV� OD� WDSD� GH� DUULED�� R� VHD�� FRPR� VL� KLFLpUDPRV� XQ� ODSLFHUR�� ¢FXiOHV
VHUtDQ�ODV�PHMRUHV�PHGLGDV�SDUD�OD�ODWD"

(PSH]DPRV� SRU� OD� IXQFLyQ�� /D� IXQFLyQ� D� OD� TXH� DKRUD� KDEUtD� TXH� HQFRQWUDUOH� HO� PtQLPR
VHUtD�

/D�PLVPD��SXHV�QDGD�FDPELD�

&ODUR�TXH�KD\�FDPELRV��DKRUD�QR�KD\�TXH�WDSDU�DUULED��DVt�TXH�WH�DKRUUDV�XQ�WUR]R�GH
FKDSD�

&RUUHFWR

1R�HV�FRUUHFWR��SXHV�KDV�TXLWDGR�ODV�GRV�WDSDV

1R�HV�FRUUHFWR

/D�GHULYDGD�GH�OD�IXQFLyQ�iUHD�WRWDO�HV�DKRUD

0X\�ELHQ�

1R�HVWi�ELHQ�GHULYDGR�

1R�KDV�GHULYDGR�OD�VHJXQGD�SDUWH

1R�KDV�GHULYDGR�OD�SULPHUD�SDUWH�

/DV�GLPHQVLRQHV�TXH�GDQ�OD�ODWD�GH�PHQRU�FRVWR�VRQ�

U� �����FP�\�SRU�WDQWR�K �����FP�
U  � �� FP \ SRU WDQWR K  �� FP

$9���3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH
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U� ������FP��\�SRU�WDQWR�K� ����FP

U� �����FP�\�K� �����FP�

(VD�VRQ�ODV�PLVPDV�GH�DQWHV

1R�HV�FRUUHFWR

([DFWR��U �����HV�OD�VROXFLyQ�DSUR[LPDGD�GH�OD�HFXDFLyQ�



�����(MHPSOR��
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�,PDJHQ�GH�VHLKR�EDMR�OLFHQFLD
&UHDWLYH�&RPPRQV

�

$KRUD�WH�YDPRV�D�SODQWHDU�XQ�HMHPSOR�HQ�HO�TXH�KD\�TXH�EXVFDU�XQ�Pi[LPR�

,PDJtQDWH�TXH�WLHQHV�XQ�FDUWyQ�FXDGUDGR�GH���XQLGDGHV�GH�ODGR��SRQOH�W~�ODV
XQLGDGHV�� FP�� GP�� P�� OR� TXH� TXLHUDV�� \� TXLHUHV� FRQVWUXLU� XQD� FDMD�� VLQ
WDSDGHUD�SDUD�PHWHU�ORV�MXJXHWHV�GH�ORV�QLxRV��ODV�KHUUDPLHQWDV��URSD�������R
SRU� HMHPSOR� HQ� HO� FDVR� GH� 0DUWtQ� \� VX� KHUPDQD�� SDUD� JXDUGDU� VHPLOODV�
¢&yPR�KDFHU�HO�FRUWH�SDUD�TXH�HO�YROXPHQ�VHD�HO�PD\RU�SRVLEOH"

2EVHUYD�OD�VLJXLHQWH�HVFHQD��7HQHPRV�DUULED�HO�FDUWyQ�H[WHQGLGR�GH���[����(O
ERWyQ�YHUGH�LQGLFD�SRU�GRQGH�FRUWDUtDPRV�SDUD�OHYDQWDU�OD�SDUHG�GH�OD�FDMD�
$Vt�HQ�XQ�WRQR�PiV�RVFXUR�DSDUHFH�OD�FDUWXOLQD�TXH�XVDUtDPRV�SDUD�HODERUDU
OD�FDMD�\�HQ�XQ� WRQR�PiV�FODUR�HO� FDUWyQ�TXH�GHVSHUGLFLDUtDPRV��0XpYHOR�\
REVHUYD� TXH� OD� IRUPD� GH� OD� FDMD� �DEDMR�� YD� YDULDQGR� \� SRU� WDQWR� YDUtD
WDPELpQ�HO�YROXPHQ�GH�OD�PLVPD��/R�VX\R�HV�TXH�HQ�OD�FDMD�TXHSD�OR�Pi[LPR
SRVLEOH�¢YHUGDG"�$Vt�TXH�WHQHPRV�TXH�EXVFDU�TXp�DOWXUD�OH�GDPRV�D�OD�FDMD
SDUD� FRQIHFFLRQDUOD� GH� OD� PHMRU� PDQHUD� SRVLEOH�� ¢&XiO� GHEH� VHU"� 2MR�
UHFXHUGD�TXH�HO�YROXPHQ�GH�HVWDV�ILJXUDV��SULVPDV��VH�FDOFXODQ�PXOWLSOLFDQGR
HO�iUHD�GH�OD�EDVH�SRU�OD�DOWXUD��

6L�TXLHUHV�FDPELDU�ODV�PHGLGDV�GHO�ODUJR�\�DQFKR�GHO�FDUWyQ�SXHGHV�KDFHUOR
PRYLHQGR� ORV� SXQWRV� DPDULOORV�� DXQTXH� YDPRV� D� YHU� FRPR� UHVROYHUOR� FRQ
HVDV�PHGLGDV�GH���[���

$SSOHW�PRGLILFDGR�GHO�RULJLQDO�GH�0DQXHO�6DGD�EDMR�OLFHQFLD�&UHDWLYH�&RPPRQV�

0LUD�HO�VLJXLHQWH�3')�SDUD�YHU�FyPR�REWHQHU�OD�VROXFLyQ�

http://www.flickr.com/photos/seiho/3414251135/in/photostream/
https://www.geogebratube.org/material/iframe/id/120000/width/807/height/399/border/888888/rc/false/ai/false/sdz/true/smb/false/stb/false/stbh/true/ld/false/sri/true/at/preferhtml5
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�

�,PDJHQ�GH�(G�<RXUGRQ�EDMR�OLFHQFLD�&UHDWLYH

&RPPRQV

0RVWUDU�UHWURDOLPHQWDFLyQ

/ODPDQGR�[�QXHYDPHQWH�D�OD�DOWXUD�GH�OD�FDMD�
OD�FDMD�WHQGUi�������[�XQLGDGHV�GH�ODUJR������[
GH� DQFKR� \� [� GH� DOWR�� DVt� TXH�� HO� YROXPHQ
YHQGUi�GDGR�SRU�OD�IXQFLyQ�

9�[�� ��������[�ā������[�ā[

TXH�PXOWLSOLFDQGR�WH�WLHQH�TXH�TXHGDU�

9�[�� ��[������[������[

/D� GHULYDGD� HV�9� 
� �[�� ���[�� �� ��[������� 6L
LJXDODV� D� FHUR� \� UHVXHOYHV� OD� HFXDFLyQ� GH
VHJXQGR� JUDGR�� GHEHV� REWHQHU� FRPR� VROXFLyQ
�����\������

/D�VHJXQGD�GHULYDGD�WH�WLHQH�TXH�VDOLU��9

��[�� 
��[�������6L�VXVWLWX\HV��WH�WLHQH�TXH�VDOLU�TXH�[ �����HV�XQ�Pi[LPR�UHODWLYR�\�[� �����

XQ�PtQLPR�UHODWLYR��$GHPiV�[�VyOR�SXHGH�WRPDU�YDORUHV�HQ�HO�LQWHUYDOR�>���@�\�HQ�DPERV
H[WUHPRV��HO�YROXPHQ�HV����$Vt�TXH��HO�YROXPHQ�Pi[LPR�VH�DOFDQ]D�VL�[� ������XQLGDGHV

9DPRV�DKRUD�D�FDPELDU�HO� WDPDxR�GH� OD�SODQFKD�GH�FDUWyQ��¢4Xp�WDPDxR�GHEHUi�WHQHU� OD
FDMD�SDUD�TXH�HO�YROXPHQ�VHD�Pi[LPR�VL�HO�FDUWyQ�WLHQH�DKRUD�XQDV�PHGLGDV�GH����[��"

$9���5HIOH[LyQ

http://localhost:51235/temp_print_dirs/eXeTempPrintDir_QIcXhg/MA2_U4_T2_Contenidos_2021_v01/La_mejor_caja.pdf
http://www.flickr.com/photos/yourdon/2841909138/


¢5HFXHUGDV�D�QXHVWUR�QDGDGRU�GHO�SULPHU�SXQWR
GHO�WHPD"

7HQtDPRV�D�0DUWtQ�HQ�XQD�EDUFD�\�TXHUtD�OOHJDU
D�XQ�FKLULQJXLWR�TXH�VH�HQFRQWUDED�D���NP�GHO
SXQWR� PiV� SUy[LPR� GH� OD� SOD\D� TXH� VH
HQFRQWUDED� D� ��� /D� FXHVWLyQ� HUD� HQ� TXp� SXQWR
GH� OD� SOD\D� GHEtD� GHVHPEDUFDU� WHQLHQGR� HQ
FXHQWD� TXH�QDGDED�D��� NP�K� \� SRGtD� FRUUHU� D
���NP�K�

(VWD� FXHVWLyQ� VH� UHVXHOYH� GH� IRUPD� VLPLODU�
SODQWHDQGR� XQD� IXQFLyQ� D� OD� TXH� EXVFDUOH� HO
PtQLPR�� HQ� HVWH� FDVR� KDEUi� TXH� EXVFDU� OD

IyUPXOD�GH�OD�IXQFLyQ�WLHPSR��GHULYDU�H�LJXDODU�D�FHUR�

/D�VROXFLyQ�TXH�VDOH��HV�TXH�GHEH�DUULEDU�HQ�OD�SOD\D�HQ�HO�SXQWR�TXH�VH�HQFXHQWUD�D�����
NP�GHO�FKLULQJXLWR�

6L�TXLHUHV�YHU�OD�VROXFLyQ�FRQ�WRGRV�ORV�GHWDOOHV��VLJXH�HVWH�HQODFH��

�

(Q� HVWD� SUHVHQWDFLyQ�� WLHQHV� XQRV� FXDQWRV� HMHPSORV�PiV� UHVXHOWRV� VREUH� RSWLPL]DFLyQ� GH
IXQFLRQHV�SRU�VL�TXLHUHV�VHJXLU�SUDFWLFDQGR�

(MHPSORV�VREUH�2SWLPL]DFLyQ�GH�IXQFLRQHV

&XULRVLGDG

3DUD�VDEHU�PiV

http://localhost:51235/temp_print_dirs/eXeTempPrintDir_QIcXhg/MA2_U4_T2_Contenidos_2021_v01/nadador.pdf
http://www.slideshare.net/ftorrealba/ejemplos-sobre-optimizacin-de-funciones
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0RVWUDU�UHWURDOLPHQWDFLyQ
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(MHUFLFLR�WRPDGR�GH�KWWS���ZZZ�LHVD\DOD�FRP�VHOHFWLYLGDGPDWHPDWLFDV�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

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


5HVXPHQ

2SWLPL]DU�XQD�IXQFLyQ�I�[���FRQVLVWH�HQ�HQFRQWUDU�HO�YDORU�R�YDORUHV�GH�[�TXH�KDFHQ�TXH�OD
IXQFLyQ�WRPH�HO�YDORU�Pi[LPR�R�PtQLPR�HQ�XQ�LQWHUYDOR�EDMR�FLHUWDV�FRQGLFLRQHV�

3DUD� UHVROYHU� XQ� SUREOHPD� GH� RSWLPL]DFLyQ�� OR� SULPHUR� HV� FRQVWUXLU� OD� IXQFLyQ� D
PD[LPL]DU�R�PLQLPL]DU��\�FRQVHJXLU�TXH�HVWD�GHSHQGD�GH�XQD�VROD�YDULDEOH�

6L� HQ� HO� FRQWH[WR� GHO� SUREOHPD� DSDUHFHQ� PiV� GH� XQD� YDULDEOH�� KDEUi
TXH�EXVFDU�DOJXQD�UHODFLyQ�HQWUH�HOODV�GH�HQWUH�ORV�GDWRV�TXH�QRV�DSRUWH�HO�SUREOHPD��8QD
YH]�HQFRQWUDGD�HVWD�UHODFLyQ��VH�WLHQH�TXH�GHVSHMDU�\�VXVWLWXLU�HQ�OD�IXQFLyQ�SDUD�TXH�HVWD�Vt
GHSHQGD�\D�GH�XQD�VROD�YDULDEOH�

/RV�YDORUHV�FDQGLGDWRV�D�VHU�VROXFLyQ�GH�XQ�SUREOHPD�GH�RSWLPL]DFLyQ�VH�REWLHQHQ�GHULYDQGR
OD�IXQFLyQ��LJXDODQGR�D�FHUR�OD�GHULYDGD�\�UHVROYLHQGR�OD�HFXDFLyQ�

(VRV�YDORUHV�VH�OODPDQ�SXQWRV�FUtWLFRV�GH�OD�IXQFLyQ�

3DUD�FRPSUREDU�TXH�XQ�YDORU� FDQGLGDWR�HV�VROXFLyQ�GH�XQ�SUREOHPD�GH�RSWLPL]DFLyQ��KD\
TXH�SURFHGHU�DVt�

���&DOFXODU�OD�VHJXQGD�GHULYDGD�GH�OD�IXQFLyQ�
���6XVWLWXLU� HO� YDORU� FDQGLGDWR� HQ� HVD� VHJXQGD� GHULYDGD�� 6L� VDOH� XQD� FDQWLGDG
SRVLWLYD�HV�XQ�PtQLPR�UHODWLYR�\�VL�VDOH�QHJDWLYD�XQ�Pi[LPR�UHODWLYR��
���'HWHUPLQDU�HO�YHUGDGHUR�GRPLQLR�GH�OD�IXQFLyQ�WHQLHQGR�HQ�FXHQWD�HO�FRQWH[WR
GHO�SUREOHPD�
���(YDOXDU�HQ�OD�IXQFLyQ�LQLFLDO�ORV�YDORUHV�H[WUHPRV�REWHQLGRV�\�FRPSDUDUORV�FRQ
ORV�Pi[LPRV�R�PtQLPRV�UHODWLYRV

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG



$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


