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���,QWURGXFFLyQ�D�ODV�PDWULFHV

£+ROD�� 4XHUHPRV� GDUWH� OD� ELHQYHQLGD� D� HVWH� QXHYR� FXUVR� GH� PDWHPiWLFDV�� &RPR� HQ� HO� FXUVR� SDVDGR
TXHUHPRV�LQYLWDUWH�D�XQ�UHFRUULGR�SRU�HO�DSDVLRQDQWH�PXQGR�GH�ODV�PDWHPiWLFDV�

(VSHUDPRV�TXH�DQWH�OD�FHUFDQtD�GH�WX�WtWXOR�GH�%DFKLOOHUDWR�WH�HQFXHQWUHV�FRQ�PXFKDV�JDQDV�GH�FRPHQ]DU�
9HUiV� FRPR� HQ� HVWH� FXUVR� YDV� D� DSOLFDU� WRGR� OR� TXH� DSUHQGLVWH� HO� DxR� SDVDGR� GHQWUR� GH� FRQWH[WRV� TXH
UHVXOWDUiQ�FRQRFLGRV�� ,QWHQWDUHPRV�TXH�HVH�FDPLQR�VHD� OR�PiV�DPHQR�SRVLEOH�\�TXH�SXHGDV�REVHUYDU� OD
UHODFLyQ�HQWUH�ODV�PDWHPiWLFDV�\�HO�PXQGR�TXH�QRV�URGHD��&RPR�GLMR�HO�JUDQ�*DOLOHR�*DOLOHL��OD�QDWXUDOH]D
HVWi�HVFULWD�HQ�FDUDFWHUHV�PDWHPiWLFRV�

&RPR�\D�YHUtDV�HO�FXUVR�SDVDGR��ODV�PDWHPiWLFDV�HVWiQ�RPQLSUHVHQWHV�D�QXHVWUR�DOUHGHGRU��$�SRFR�TXH�QRV
ILMHPRV� YHUHPRV� TXH� HQ�PXOWLWXG� GH� RFDVLRQHV� HVWDPRV� XWLOL]DQGR� FRQWHQLGRV�PDWHPiWLFRV�� HQ� QXHVWUDV
FRPSUDV��HQ� OD�RUJDQL]DFLyQ�GH�XQ�YLDMH�� HQ�HO� VHJXLPLHQWR�GH�XQ�GHSRUWH�� HQ� ORV� MXHJRV�GH�D]DU�� HQ� OD
RUJDQL]DFLyQ�GH�XQD�ELEOLRWHFD��HQ�OD�SODQLILFDFLyQ�GH�XQD�FRQVWUXFFLyQ��HWF�

&RPR�GLMR�HO�ILOyVRIR�JULHJR�3URFOR���'RQGHTXLHUD�TXH�KD\D�XQ�Q~PHUR�HVWi�OD�EHOOH]D���<�SDUD�FRPSUREDUOR
YDPRV�D�FRPHQ]DU�GLVIUXWDQGR�GH�HVWDV�LPiJHQHV�FUHDGDV�SRU�RUGHQDGRU�TXH�QRV�PXHVWUDQ�OD�UHODFLyQ�GH
ODV�PDWHPiWLFDV�FRQ�HOHPHQWRV�GH�OD�QDWXUDOH]D�

�

1DWXUH�E\�1XPEHUV
9tGHR�DORMDGR�HQ�<RXWXEH

2EXYVI�F]�2YQFIVW2EXYVI�F]�2YQFIVW

¢(UHV�DILFLRQDGR�D� ORV�SDVDWLHPSRV"�4XL]iV� W~�QR��SHUR�DO�PHQRV�DOJXLHQ�FHUFDQR�D� WL� VHJXUR�TXH�Vt��XQ
IDPLOLDU��XQD�DPLJD��XQ�FRPSDxHUR�GH�WUDEDMR��WLHQH�OD�FRVWXPEUH�GH�UHVROYHU�SDVDWLHPSRV��HQ�OD�SOD\D��HQ
XQ�DHURSXHUWR��HQ�OD�FRQVXOWD�GH�XQ�PpGLFR��HQ�HO�PHWUR���

8Q� SDVDWLHPSR� SRU� WRGRV� FRQRFLGRV� HV� HO� VXGRNX�� \
SUREDEOHPHQWH�VDEHV�GH�TXp�YD��+D\�TXH�FRORFDU�ODV�FLIUDV�GHO��
DO���HQ�FDGD�ILOD��HQ�FDGD�FROXPQD�\�HQ�FDGD�FXDGUDGR�GH��[��
GH� IRUPD� TXH� QR� VH� UHSLWD� QLQJ~Q� Q~PHUR� QL� SRU� ILODV�� QL� SRU
FROXPQDV�QL�SRU�FXDGUtFXODV��[��

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


�

%iVLFDPHQWH� HVWDPRV� KDEODQGR� GH� Q~PHURV� SHUIHFWDPHQWH
VLWXDGRV�� (V� GHFLU�� QR� HV� OR� PLVPR� TXH� FRORTXHV� XQ� �� HQ� OD
SULPHUD�ILOD�\�HQ�OD�FXDUWD�FROXPQD�TXH�OR�KDJDV�HQ�OD�TXLQWD��/D
SRVLFLyQ�GH�FDGD�XQR�LPSRUWD�

�

(O� WHQHU� HOHPHQWRV� RUGHQDGRV� HQ� ILODV� \� FROXPQDV� HV� PX\
FRUULHQWH�HQ�QXHVWUR�DOUHGHGRU��9HDPRV�XQ�HMHPSOR�

6HJXUDPHQWH� XQD� GH� ODV� SULPHUDV� FRVDV� TXH� KDJDV� DO� OOHJDU� DO
PHGLRGtD�R�SRU� OD�WDUGH�D�FDVD�HV�PLUDU�HO�EX]yQ�D�YHU�VL�WH�KD
OOHJDGR� FRUUHR�� ¢3HUR� WH� KDV� SDUDGR� D� SHQVDU� FRPR� HVWiQ
GLVWULEXLGRV�ORV�EX]RQHV"

/R�XVXDO�HV�TXH�FDGD�EX]yQ� OOHYH�HO�QRPEUH�GHO� LQTXLOLQR��SHUR� OR�TXH� OR� FDUDFWHUL]D� VRQ�GRV�YDORUHV�� OD
SODQWD�HQ� OD�TXH�HVWi�\�HO�Q~PHUR�GH�SLVR�HQ�HVD�SODQWD��DXQTXH�D�YHFHV�VH�GLVWLQJXH�SRU�XQD� OHWUD��(V
GHFLU��WRGRV�ORV�EX]RQHV�HVWiQ�SHUIHFWDPHQWH�GHWHUPLQDGRV�SRU�GRV�YDORUHV�TXH�OR�XELFDQ�SHUIHFWDPHQWH�HQ
OD�GLVWULEXFLyQ�GHO�HGLILFLR��$OJR�SDUHFLGR�YDPRV�D�YHU�HQ�HVWH�DSDUWDGR��YDORUHV�FRORFDGRV�RUGHQDGRV�VHJ~Q
GRV�SDUiPHWURV�



�����&RQFHSWR�GH�PDWUL]

1R� VDEHPRV� VL� WH� JXVWDUi� HO� I~WERO�� SHUR� UHFRQRFHUiV� OD� WDEOD
DGMXQWD� FRPR� XQD� FODVLILFDFLyQ� GH� ORV� HTXLSRV� HQ� XQ
GHWHUPLQDGR�PRPHQWR�GH�OD�OLJD��+HPRV�TXLWDGR�HO�QRPEUH�GH
ORV� HTXLSRV� SDUD� QR� FUHDU� SROpPLFD�� SHUR� SXHGHV� YHU� TXH
DSDUHFHQ�ORV�SXQWRV�GHO�HTXLSR��ORV�SDUWLGRV�MXJDGRV�KDVWD�HVH
PRPHQWR��FXiQWRV�VH�KDQ�JDQDGR��HPSDWDGR�R�SHUGLGR�\��SRU
~OWLPR��ORV�JROHV�D�IDYRU�\�HQ�FRQWUD�

�

(VD� WDEOD� SXHGH� FRQVLGHUDUVH� FRPR� XQ� FRQMXQWR� GH� Q~PHURV
RUGHQDGRV� VHJ~Q� OD� ILOD� GRQGH� HVWpQ� �HTXLYDOHQWH� DO� OXJDU� GHO
HTXLSR�HQ�OD�FODVLILFDFLyQ��\�OD�FROXPQD�FRUUHVSRQGLHQWH��VHJ~Q
OR�TXH�UHSUHVHQWH�GLFKD�FROXPQD��

�

$Vt�� SRU� HMHPSOR�� HO� Q~PHUR� ���� TXH� VROR� DSDUHFH� XQD� YH]�
FRUUHVSRQGH�DO�HTXLSR�TXH�RFXSD�OD�SRVLFLyQ����\�UHSUHVHQWD�ORV
JROHV�TXH�KD�PDUFDGR�

�

(VWH� WLSR� GH� GLVWULEXFLyQ� GHILQLGD� SRU� OD� ILOD� \� OD� FROXPQD� GH
SRVLFLyQ�HV�OD�TXH�YDPRV�D�GHILQLU�HQ�HVWH�DSDUWDGR�

6H�OODPD�PDWUL]�D�XQ�FRQMXQWR�GH�Q~PHURV�RUGHQDGRV�SRU�ILODV�\�FROXPQDV��'LUHPRV�TXH�HO
RUGHQ�GH�OD�PDWUL]�HV�Q[U�VL�WLHQH�Q�ILODV�\�U�FROXPQDV�

�

&RPR�HMHPSOR�GH�PDWULFHV�SRGHPRV�YHU�ODV�VLJXLHQWHV�

�

�

OD�SULPHUD�HV�GH�RUGHQ��[���OD�VHJXQGD�GH�RUGHQ��[��\�OD�~OWLPD�GH�RUGHQ��[��

0RVWUDU�UHWURDOLPHQWDFLyQ

(VFULEH�XQD�PDWUL]�FXDOTXLHUD�FRQ�ORV�Q~PHURV�TXH�TXLHUDV�SHUR�TXH�VHD�

���'H�RUGHQ��[��
���'H�RUGHQ��[��
���'H�RUGHQ��[��

,PSRUWDQWH

$9���5HIOH[LyQ



/RV�Q~PHURV�SXHGHQ�FDPELDU��SHUR�OD�IRUPD�WLHQH�TXH�VHU�FRPR�ODV�VLJXLHQWHV�

�

�

/DV� PDWULFHV� VXHOHQ� UHSUHVHQWDUVH� SRU� OHWUDV� PD\~VFXODV� \� D� ORV� Q~PHURV� TXH� OD� IRUPDQ� VH� OHV� OODPD
HOHPHQWRV�GH�OD�PDWUL]��8Q�HOHPHQWR�VH�VXHOH�UHSUHVHQWDU�SRU�OD�OHWUD�PLQ~VFXOD�HTXLYDOHQWH�DO�QRPEUH
GH�OD�PDWUL]�\�SRU�GRV�VXEtQGLFHV��HO�SULPHUR�UHSUHVHQWD�OD�ILOD�\�HO�VHJXQGR�OD�FROXPQD�

'H�HVD�IRUPD��HQ�OD�PDWUL]� �HO�WpUPLQR�D���YDOH�����HO�WpUPLQR�D���WRPD�HO�YDORU���\

���HV�OR�TXH�YDOH�HO�WpUPLQR�D���

6H�GHQRPLQD�HOHPHQWR�DLM�GH�OD�PDWUL]�$��DO�Q~PHUR�VLWXDGR�HQ�OD�ILOD�L�\�OD�FROXPQD�M�GH
$�

�

(Q� XQ� JUDQ� KLSHUPHUFDGR�� FRQ� MRUQDGD
FRQWLQXD��WLHQHQ�WUHV�WXUQRV�GH�WUDEDMR�
(Q� OD� VLJXLHQWH�PDWUL]� VH� KDQ� UHFRJLGR
OD�FDQWLGDG�GH�SHUVRQDV�TXH�WUDEDMDQ�HQ
ORV� FXDWUR� GHSDUWDPHQWRV� GH� OD
HPSUHVD�� ORV� HQFDUJDGRV� GH� ODV� FDMDV
UHJLVWUDGRUDV�� ORV� TXH� DWLHQGHQ� DO
FOLHQWH�\�OD�LQIRUPDFLyQ��ORV�UHSRQHGRUHV
GH�PDWHULDO�\�SRU�~OWLPR� ORV�HPSOHDGRV
GH� RILFLQD�� $� SDUWLU� GH� HOODV� FRQWHVWD� D
ODV�VLJXLHQWHV�SUHJXQWDV�

�

,PSRUWDQWH

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR



���/D�PDWUL]�HV�GH�RUGHQ� �[� ��

���(O�WpUPLQR�D���HV� ��

���(O�WpUPLQR�D���HV� ��

�����RFXSD�HO�OXJDU� ��� ��

(QYLDU

&XDGUR�PiJLFR�FKLQR� UHFRSLODGR�SRU�<XQORQJ�HQ�HO

6�� ;,,,�� ,PDJHQ� GH� GRPLQLR� S~EOLFR� WRPDGD� GH

:LNLPHGLD�&RPPRQV�

(O� SULPHUR� TXH� XWLOL]y� HO� WpUPLQR� GH�PDWUL]� IXH� HO
PDWHPiWLFR�-��-��6\OYHVWHU�HQ�������DXQTXH�IXH�VX
FROHJD�&D\OH\�TXLHQ�FUHy� OD�QRWDFLyQ�PDWULFLDO�GLH]
DxRV� PiV� WDUGH�� 6LQ� HPEDUJR�� ODV� PDWULFHV� VH
XWLOL]DEDQ�GHVGH�VLJORV�DQWHV�

�

&XDGURV� GH� Q~PHURV� VRQ� FRQRFLGRV� GHVGH� PX\
DQWLJXR� \D� TXH� VH� WLHQH� FRQVWDQFLD� GH� TXH� ORV
PDWHPiWLFRV�FKLQRV�PDQHMDEDQ�FXDGUDGRV�PiJLFRV
���� DxRV� DQWHV� GHO� QDFLPLHQWR� GH� &ULVWR�� ,QFOXVR
H[LVWHQ�WH[WRV�GDWDGRV�HQWUH�HO�����\�HO�����D��&�
HQ� ORV� TXH� VH� XWLOL]DQ� PDWULFHV� SDUD� UHVROYHU
VLVWHPDV�GH�HFXDFLRQHV�

&XULRVLGDG

http://es.wikipedia.org/wiki/Archivo:Magic_square_Lo_Shu.png


�����7LSRV�GH�PDWULFHV

4XL]iV� UHFXHUGHV� TXH� HO� FXUVR� SDVDGR� WUDEDMDPRV� FRQ� ORV
YHFWRUHV��HQ�SDUWLFXODU�FRQ� ORV�GH�GRV�HOHPHQWRV� �
6L�WH�ILMDV�SRGHPRV�FRQVLGHUDU�TXH�HVH�YHFWRU�������HV�XQ�FDVR
SDUWLFXODU� GH� PDWUL]� HQ� OD� TXH� VyOR� KD\� XQD� ILOD�� (Q� HVWH
DSDUWDGR� YDPRV� D� YHU� � GLVWLQWRV� WLSRV� GH� PDWULFHV� TXH� SRU
DOJXQD�FDUDFWHUtVWLFD�SDUWLFXODU�UHFLEHQ�XQ�QRPEUH�HVSHFtILFR�

�

(Q� OD� VLJXLHQWH� SUHVHQWDFLyQ� SXHGHV� YHU� ODV� GHILQLFLRQHV�
LOXVWUDGDV� FRQ� HMHPSORV�� GH� GLYHUVRV� WLSRV� GH� PDWULFHV�� 6L
SXOVDV� HQ� OD� IOHFKD� GH� DYDQFH� GH� OD� SDUWH� LQIHULRU� L]TXLHUGD
SRGUiV�YHU�ORV�WLSRV�TXH�KD\�

�

3UHVHQWDFLyQ�DORMDGD�HQ�*RRJOH�6OLGHV

3DUD�FRPSUREDU�VL�KDV�HQWHQGLGR�WRGDV�ODV�GHILQLFLRQHV�SXHGHV�SUDFWLFDU�HQ�ORV�VLJXLHQWHV�HQODFHV�

(Q� &UXFLJUDPD� GH� PDWULFHV� FRQ� VyOR� SXOVDU� HQ� FDGD� Q~PHUR� WH� DSDUHFHUi� XQD� SUHJXQWD� \� OD
YHQWDQD�SDUD�TXH�HVFULEDV�OD�VROXFLyQ��6yOR�KD\�XQD�SUHJXQWD�FX\D�VROXFLyQ�QR�KHPRV�YLVWR�D~Q�
&RUUHVSRQGH�D�OD�SUHJXQWD���\�FX\D�UHVSXHVWD�HV�6$5586�
(Q�7HVW�GH�PDWULFHV� UHSDVDUiV� OR�TXH�KHPRV�YLVWR�KDVWD�HO�PRPHQWR�D� WUDYpV�GH�XQD�VHULH�GH
SUHJXQWDV�WLSR�WHVW��+D\�GRV�SUHJXQWDV��OD���\�OD�����TXH�FRUUHVSRQGHQ�D�HOHPHQWRV�TXH�YHUHPRV
HQ�HO�DSDUWDGR�����

https://docs.google.com/presentation/d/13BD0tAHtcznj1udKH-i6OyyHzHOx21YbMETexJ2afCc/embed?start=false&loop=false&delayms=3000
http://sauce.pntic.mec.es/~jgob0007/macs2/cru_matr.htm
http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/test/testdef.htm


�9HUGDGHUR � �)DOVR

9HUGDGHUR

6t�SRUTXH�WLHQH�HO�PLVPR�Q~PHUR�GH�ILODV�TXH�GH�FROXPQDV�

�9HUGDGHUR � �)DOVR

9HUGDGHUR

(V�FLHUWR�SRUTXH�WRGRV�ORV�HOHPHQWRV�DLL�VRQ�QXORV�

�9HUGDGHUR � �)DOVR

)DOVR

1R��PiV�ELHQ�HV�WULDQJXODU�LQIHULRU�

�9HUGDGHUR � �)DOVR

9HUGDGHUR

(V� FLHUWR� \D� TXH� HVRV� WpUPLQRV� VRQ� SUHFLVDPHQWH� ORV� TXH� HVWiQ� SRU� HQFLPD� GH� OD
GLDJRQDO�SULQFLSDO�

�9HUGDGHUR � �)DOVR

)DOVR

1R��TXLHQ�YDOH�����HV�HO�WpUPLQR�D���

(Q� PXFKRV� PDSDV� GH� FDUUHWHUDV
DSDUHFH� OD� LQIRUPDFLyQ� VREUH� ODV
GLVWDQFLDV� HQWUH� ODV� FDSLWDOHV� GH
SURYLQFLDV�R�GH�SDtVHV��$�SDUWLU�GH�HVD
LQIRUPDFLyQ� SRGHPRV� FRQVWUXLU� XQD
PDWUL]�GH�GLVWDQFLDV�FRPR�OD�VLJXLHQWH�
HQ� OD� TXH�� SDUD� QR� UHSHWLU� GDWRV�� VyOR
VH�HVFULEH�OD�GLVWDQFLD�GH�XQD�FLXGDG�D
RWUD�� QR� GH� OD� RWUD� D� OD� XQD�� QRV
H[SOLFDPRV�� VL� HVFULELPRV� OD� GLVWDQFLD
GH� %DUFHORQD� D� 0DGULG�� QR� VH� HVFULEH
WDPELpQ�OD�GH�0DGULG�D�%DUFHORQD��VLQR
TXH�VH�HVFULEH���

�

(Q� OD� LPDJHQ� DGMXQWD� WLHQHV� OD� PDWUL]� GH� GLVWDQFLDV� TXH� KHPRV� FRQVWUXLGR� FRQ� ORV
NLOyPHWURV�TXH�KD\�HQWUH� ODV�FDSLWDOHV�GH�$QGDOXFtD�2ULHQWDO��$�SDUWLU�GH�HOODV�UHVSRQGH�VL
VRQ�FLHUWDV�R�IDOVDV�ODV�VLJXLHQWHV�DILUPDFLRQHV�

���/D�PDWUL]�DQWHULRU�HV�XQD�PDWUL]�FXDGUDGD�

���/RV�HOHPHQWRV�GH�OD�GLDJRQDO�SULQFLSDO�VRQ�WRGRV�FHURV�

���(V�XQD�PDWUL]�WULDQJXODU�VXSHULRU�

���7RGRV�ORV�WpUPLQRV�DLM�GRQGH�L�M�VRQ�QXORV�

���(O�WpUPLQR�D���YDOH�����

$9���3UHJXQWD�9HUGDGHUR�)DOVR



0RVWUDU�UHWURDOLPHQWDFLyQ

+DOODU�OD�WUDVSXHVWD�FRQVLVWH�HQ�FDPELDU�ILODV�SRU�FROXPQDV��SRU�OR�TXH�REWHQGUtDPRV�

(VFULEH�OD�PDWUL]�WUDVSXHVWD�GH�OD�TXH�DSDUHFH�HQ�OD�DXWRHYDOXDFLyQ�DQWHULRU�

0RVWUDU�UHWURDOLPHQWDFLyQ

(VWD�PDWUL]�WLHQH�TXH�VHU�FXDGUDGD�GH�RUGHQ��[���SXHV�WLHQH���HOHPHQWR�HQ�FDGD�ILOD�\
FROXPQD��H�LPSRQLHQGR�OD�REOLJDFLyQ�GH�TXH�VHD�VLPpWULFD�QRV�TXHGD�OD�PDWUL]�

�

�

(VFULEH�XQD�PDWUL]�VLPpWULFD�VDELHQGR�TXH�VX�SULPHUD�ILOD�HVWi�IRUPDGD�SRU�ORV�Q~PHURV���
��\����VX�VHJXQGD�FROXPQD�WLHQH�ORV�HOHPHQWRV����������\�HO�WpUPLQR�D���HV���

$9���5HIOH[LyQ

$9���5HIOH[LyQ



�����&RQFHSWR�GH�VXEPDWUL]

�

�

(Q�HO�DSDUWDGR�DQWHULRU�KHPRV�KDEODGR�GH�OD�WDEOD�GH�GLVWDQFLDV
HQ� NLOyPHWURV� HQWUH� FDSLWDOHV� TXH� SRVHHQ� DOJXQRV� PDSDV� GH
FDUUHWHUDV�

'H� HOOD� KHPRV� VDFDGR� XQD�PDWUL]� HQ� OD� TXH� VH� UHODFLRQDQ� ODV
GLVWDQFLDV�HQWUH�WRGDV�ODV�FDSLWDOHV�GH�SURYLQFLD�GH�$QGDOXFtD�

�

�

�

¢4Xp�UHODFLyQ�H[LVWH�HQWUH�HVWD�PDWUL]�\�OD�GH�OD�DXWRHYDOXDFLyQ�GHO�DSDUWDGR�����HQ�OD�TXH�VROR�VH�LQFOXtDQ
ODV�FDSLWDOHV�GH�$QGDOXFtD�2ULHQWDO"�6HJXUR�TXH�QR�WH�KD�FRVWDGR�PXFKR�GDUWH�FXHQWD�TXH�OD�DQWHULRU�HV�XQD
SDUWH�GH�HVWD�PDWUL]�FRQ� ODV�FDSLWDOHV�GH�$QGDOXFtD��&XDQGR�FRQVLGHUDPRV�VyOR�XQD�SDUWH�GH�XQD�PDWUL]�
HVWD�SDUWH�UHFLEH�XQ�QRPEUH�FRQFUHWR��VXEPDWUL]�

'DGD� XQD� PDWUL]� FXDOTXLHUD�� OODPDUHPRV� VXEPDWUL]� D� RWUD� TXH� VH� REWLHQH� HOLJLHQGR
GHWHUPLQDGDV�ILODV�\�FROXPQDV�GH�OD�PDWUL]�RULJLQDO��/D�~QLFD�FRQGLFLyQ�HV�TXH�ORV�HOHPHQWRV
TXH�HVWiQ�HQ�OD�PLVPD�ILOD�R�HQ�OD�PLVPD�FROXPQD�GH�OD�VXEPDWUL]�HVWXYLHUDQ�WDPELpQ�HQ�OD
PLVPD�ILOD�R�FROXPQD�GH�OD�PDWUL]�RULJLQDO�

'H� OD�PDWUL]� �REWHQHPRV� OD�VXEPDWUL]� �HOLJLHQGR� ODV� ILODV����

���\����\�ODV�FROXPQDV����\����

0H�KDQ�HQFDUJDGR� LU� D� XQ� WHDWUR� FHUFDQR�D�PL� FDVD� D
FRQVXOWDU�ORV�SUHFLRV�GH�ODV�ORFDOLGDGHV�GH�ORV�SUy[LPRV
HVSHFWiFXORV�� /D� ]RQD� GH� EXWDFDV� HVWi� GLYLGLGD� HQ

,PSRUWDQWH

$9���5HIOH[LyQ



0RVWUDU�UHWURDOLPHQWDFLyQ

/D�PDWUL]�UHVXOWDQWH�GH�OR�SHGLGR�HV��

�

S
FXDWUR� SDUWHV�� 3DWLR�� EDOFyQ�� WHUUD]D� \� SDUDtVR�� /RV
SUHFLRV� HQ� HXURV� VRQ� ORV� TXH� PXHVWUD� OD� VLJXLHQWH
PDWUL]�

�

4XLHQ�PH�KD�SHGLGR�OD�LQIRUPDFLyQ�WLHQH�LQWHUpV�HQ�DVLVWLU�D�XQ�EDOOHW�\�QR�OH�LQWHUHVDQ�ODV
EXWDFDV�GH�3DWLR��SDUD�SRGHU�WHQHU�XQD�YLVWD�PiV�FRPSOHWD�GHO�HVFHQDULR��(VFULEH�OD�PDWUL]
TXH� UHFRJH� ORV� SUHFLRV� GH� ODV� ORFDOLGDGHV� GH� ORV� GRV� HVSHFWiFXORV� GH� EDOOHW� HQ� ODV
PRGDOLGDGHV�GH�EDOFyQ��WHUUD]D�\�SDUDtVR�



���2SHUDFLRQHV�FRQ�PDWULFHV

7UDEDMDGRU�HQ�XQD�HPSUHVD��,PDJHQ�REWHQLGD�GHO�EDQFR�GH�LPiJHQHV�GHO�0

3DUWLGR� GH� I~WERO� \� VRQLGR�� 5HFXUVRV� REWHQLGRV� GHO� EDQFR� GH

LPiJHQHV�GHO�0(&

$KRUD�TXH�\D�FRQRFHV�D� ODV�PDWULFHV�� LPDJLQD
XWLOL]DU�XQD�PDWUL]�GH�GREOH�HQWUDGD�SDUD�OOHYDU
HO� FRQWURO� GHO� SHUVRQDO� TXH� WUDEDMD� HQ� XQD
HPSUHVD�� FRQVLGHUDPRV� FDGD� ILOD� FRPR� FDGD
XQR� GH� ORV� GHSDUWDPHQWRV� GH� OD� HPSUHVD
�HFRQyPLFR�� YHQWD�� SHUVRQDO����� \� D� FDGD
FROXPQD� OH� DVLJQDPRV� HO� WLSR� GH� SXHVWR� GH
WUDEDMR� �GLUHFWLYR�� JHUHQWH�� DVHVRU�
DGPLQLVWUDWLYR������

�

0LHQWUDV� PD\RU� VHD� OD� HPSUHVD�
SUREDEOHPHQWH��PD\RU�VHUi�HO�Q~PHUR�GH�ILODV
\� GH� FROXPQDV� GH� HVWD� PDWUL]�� TXH� QRV
SURSRUFLRQD� PXFKD� LQIRUPDFLyQ� VREUH� GLFKD
HPSUHVD�

�

/D� FODVLILFDFLyQ� GH� I~WERO�� GH� ODV� ROLPSLDGDV� H� LQFOXVR� ODV
QRWDV� REWHQLGDV� HQ� FDGD� XQD� GH� ODV� PDWHULDV� HQ� FDGD
WULPHVWUH�VRQ�PDWULFHV�TXH�XWLOL]DPRV�KDELWXDOPHQWH�\�HQ
ODV� TXH� SRGHPRV� YHU� PXFKD� LQIRUPDFLyQ� GH� XQ� YLVWD]R�
3HUR� ODV�HPSUHVDV��FODVLILFDFLRQHV��HWF��HVWiQ�VRPHWLGDV�D
FRQWLQXRV� FDPELRV� TXH� SXHGHQ� VHU� WUDGXFLGRV� FRPR
SRVLEOHV�RSHUDFLRQHV�PDWHPiWLFDV�HQ� ODV�PDWULFHV�TXH� ODV
UHSUHVHQWDQ�� 3UHFLVDPHQWH�HVR�HV� OR�TXH�YDPRV�D�YHU� HQ
HVWH� DSDUWDGR�� VL� SRGHPRV� HIHFWXDU� RSHUDFLRQHV
FRKHUHQWHV� FRQ� ODV�PDWULFHV� TXH� HPXOHQ� DTXHOODV� TXH� \D
FRQRFHPRV�HQ�ORV�Q~PHURV�\�TXH�UHSUHVHQWHQ�FDPELRV�HQ
ODV�HQWLGDGHV�TXH�UHSUHVHQWDQ�HVWDV�PDWULFHV��

�

����� �����

http://bancoimagenes.isftic.mepsyd.es/
http://bancoimagenes.isftic.mepsyd.es/


�����6XPD�GH�PDWULFHV

$Vt�VDEHPRV�TXH�GHVSXpV�GH�TXH�OOHJXH�HO�SHGLGR�D�FDGD�VXSHUPHUFDGR�

D���(Q�HO�6XSHUPHUFDGR���KDEUi� �NLORV�GH�SROOR

E���(Q�HO�VXSHUPHUFDGR���KDEUi� �NLORV�GH�WHUQHUD

F���(Q�HO�VXSHUPHUFDGR���KDEUi� �NLORV�GH�FHUGR�\� �GH�WHUQHUD

G���(Q�HO�VXSHUPHUFDGR���KDEUi� �NLORV�GH�SROOR�\� �GH�WHUQHUD

(QYLDU

&DUQH�PH]FODGD�� ,PDJHQ�REWHQLGD�GHO� EDQFR� GH� LPiJHQHV� GHO

0(&

5DLPXQGR�VH�KD�ILMDGR�HQ�DOJXQRV�WLSRV�GH
FDUQH� GH� ORV� H[LVWHQWHV� HQ� �� GH� ORV
VXSHUPHUFDGRV� TXH� GHEH� JHVWLRQDU�� (Q
HVRV� �� VXSHUPHUFDGRV� QHFHVLWDQ� TXH� ORV
SURYHHGRUHV� OHV� HQYtHQ� YDULRV� NLORV� GH
FDUQH�� 5DLPXQGR� FRPR� OOHYD� OD� JHVWLyQ� D
WUDYpV�GH�WDEODV��KD�UHDOL]DGR�XQD�WDEOD�FRQ
ORV�NLORV�GH�FDUQH�TXH�TXHGD�HQ�FDGD�XQR
GH� HVRV� FLQFR� VXSHUPHUFDGRV� \� RWUD� WDEOD
FRQ� HO� SHGLGR� TXH� KD� UHDOL]DGR� D� ORV
SURYHHGRUHV�SDUD�TXH�OOHYHQ�D�FDGD�XQR�GH
HOORV��(VWDV�WDEODV�VRQ�ODV�VLJXLHQWHV

�

�

�

.LORV� GH� FDUQH� TXH� TXHGD� HQ� FDGD
VXSHUPHUFDGR�

3HGLGR� HQ� NLORV� TXH� KD� UHDOL]DGR
5DLPXQGR�

�

�

&RPR�KDV�SRGLGR�REVHUYDU�HQ�HO�HMHPSOR�DQWHULRU��YDPRV�D�SRGHU�VXPDU�ODV�PDWULFHV��3DUD
SRGHU�VXPDU�GRV�PDWULFHV�� ODV� GRV� GHEHQ� WHQHU� HO�PLVPR�Q~PHUR� GH� ILODV� \� HO�PLVPR
Q~PHUR� GH� FROXPQDV�� HV� GHFLU�� ODV� GRV� GHEHQ� WHQHU� HO�PLVPR�RUGHQ�� (O� UHVXOWDGR� GH
VXPDU�GRV�PDWULFHV�$�\�%�GH�RUGHQ�Q[P�YD�D�VHU�RWUD�PDWUL]�GH�RUGHQ�Q[P�GH�IRUPD�TXH�HO

HOHPHQWR�TXH�VH�HQFXHQWUD�HQ�OD�SRVLFLyQ�LM�HV�HO�UHVXOWDGR�GH�VXPDU�HO�HOHPHQWR�DLM�FRQ�HO
HOHPHQWR�ELM�

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

,PSRUWDQWH

http://bancoimagenes.isftic.mepsyd.es/


(Q�HO�FDVR�GH�OD�$XWRHYDOXDFLyQ�DQWHULRU��REWHQGUtDPRV�OD�VLJXLHQWH�VXPD�

'H�OD�PLVPD�IRUPD�VH�SXHGH�UHDOL]DU�OD�UHVWD�R�GLIHUHQFLD�GH�GRV�PDWULFHV��,PDJLQD�TXH�HQ
HO�FDVR�GH� ORV�6XSHUPHUFDGRV��HQ� OXJDU�GH�WHQHU� OD� WDEOD�GH� ORV�SHGLGRV�TXH�KD�UHDOL]DGR
5DLPXQGR�� WXYLpUDPRV� OD� WDEOD� GH� ODV� YHQWDV� TXH� KD� UHDOL]DGR� FDGD� XQR� GH� ORV
VXSHUPHUFDGRV�

0RVWUDU�UHWURDOLPHQWDFLyQ

5HFXHUGD�TXH�SDUD�VXPDU�\�UHVWDU�PDWULFHV�ODV�GRV�GHEHQ�WHQHU�HO�PLVPR�RUGHQ��(Q�HVWH
FDVR�HO�RUGHQ�GH�ODV�GRV�HV��[�

5HFXHUGD�TXH�OD�VXPD�GH�PDWULFHV�VH�KDFH�VXPDQGR�ORV�Q~PHURV�TXH�RFXSDQ�SRVLFLRQHV
LJXDOHV�

5HFXHUGD�TXH�OD�UHVWD�GH�PDWULFHV�VH�KDFH�UHVWDQGR�ORV�Q~PHURV�TXH�RFXSDQ�SRVLFLRQHV
LJXDOHV�

3DUD� TXH� SUDFWLTXHV� FRQ� PDWULFHV� FXDOHVTXLHUD� TXH� W~� WH� LQYHQWHV� \� FRPSUXHEHV� VL� HO
UHVXOWDGR�TXH�REWLHQHV�HV�FRUUHFWR�WH�RIUHFHPRV�OD�VLJXLHQWH�FDOFXODGRUD��,QWURGXFH�PDWULFHV
$�\�%�\�V~PDODV�R� UpVWDODV��&RPSUXHED�TXH�HO� UHVXOWDGR�TXH�KDV�REWHQLGR�HV�HO� FRUUHFWR
SXOVDQGR�VREUH�HO�ERWyQ�LQIHULRU�FRUUHVSRQGLHQWH�D�OD�RSHUDFLyQ�TXH�KD\DV�HIHFWXDGR�

0DWUL]�$��
�
�
�

%RUUDU�$

0DWUL]�%��
�
�
�

%RUUDU�%

0DWUL]�&��
�
�
�

%RUUDU�&

$���%� �&

$���%� �&

(Q�HO�VLJXLHQWH�YtGHR��DSUHQGHPRV� OD�UHDOL]DFLyQ�GH�VXPDV�\�UHVWDV�GH�PDWULFHV��3UDFWLFD�DKRUD�OR�TXH
KDV�DSUHQGLGR�HQ�HO�VLJXLHQWH�HQODFH�

$9���3UDFWLFD

https://www.ematematicas.net/matrices.php?a=&tipo=3


6XPD�\�UHVWD�GH�PDWULFHV
9tGHR�DORMDGR�HQ�<RXWXEH

7YQE�]�6IWXE�HI�1EXVMGIW7YQE�]�6IWXE�HI�1EXVMGIW

https://www.youtube.com/watch?v=LCJtIGrArC0
https://www.youtube.com/watch?v=LCJtIGrArC0


�����3URGXFWR�GH�XQ�HVFDODU�SRU�XQD�PDWUL]

���3DUD� HO� VXSHUPHUFDGR��� KD� SHGLGR�
�EROORV�HQ�WRGD�OD�VHPDQD�

����3DUD�HO�VXSHUPHUFDGR��KD�SHGLGR� �EDUUDV�HQ�WRGD�OD�VHPDQD

�

����/D�PDWUL]�GH�SHGLGRV�GH�WRGD�OD�VHPDQD�VHUi

� %DUUDV %ROORV 3DQHV

6XSHUPHUFDGR�

6XSHUPHUFDGR�

6XSHUPHUFDGR�

6XSHUPHUFDGR�

(QYLDU

(VWDQWHUtD�FRQ�SDQ��,PDJHQ�REWHQLGD�GHO�EDQFR�GH�LPiJHQHV�GHO

0(&

�

1RV� DGHQWUDPRV� DKRUD� HQ� HO� IDVFLQDQWH
PXQGR�GH�OD�SDQDGHUtD�GH�FDGD�XQR�GH�ORV
VXSHUPHUFDGRV�� (Q� HVWH� FDVR�� HO
VXSHUPHUFDGR�� QR� WLHQH� HO� VHUYLFLR� GH
SDQDGHUtD�� 5DLPXQGR� KD� UHDOL]DGR� OD
PLVPD�WDEOD�GH�SHGLGRV�GXUDQWH�ORV���GtDV
GH� OD� VHPDQD� TXH� SHUPDQHFHQ� DELHUWRV�
(VWH�SHGLGR�KD�VLGR�

)tMDWH�HQ�XQ�VyOR�VXSHUPHUFDGR�\�XQ�~QLFR�WLSR�GH�SDQ��+D]�OR�PLVPR�SDUD�HO�UHVWR�

$KRUD�HVWDPRV�HQ�GLVSRVLFLyQ�GH�GHILQLU�HO�SURGXFWR�GH�XQ�Q~PHUR�SRU�XQD�PDWUL]��$O�LJXDO
TXH� HO� SURGXFWR� GH� �[W� HV� VXPDU� �� YHFHV� HO� Q~PHUR� W�� �[W�  � W�W�W�� HO� SURGXFWR� GH� XQ
Q~PHUR�Q�SRU�XQD�PDWUL]�$��Q[$��HV�VXPDU�Q�YHFHV�OD�PDWUL]�$�

/D�IRUPD�PiV�UiSLGD�GH�UHDOL]DU�OD�RSHUDFLyQ�HV�PXOWLSOLFDU�FDGD�XQR�GH�ORV�WpUPLQRV�GH�OD
PDWUL]�SRU�HO�Q~PHUR�Q�

6L�WHQHPRV�OD�PDWUL]�� �REWHQHPRV

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

,PSRUWDQWH

http://bancoimagenes.isftic.mepsyd.es/


�

�

0RVWUDU�UHWURDOLPHQWDFLyQ

5HFXHUGD�TXH�ORV�HOHPHQWRV�GH�OD�PDWUL]�TXH�UHVXOWD�GH�PXOWLSOLFDU�XQ�Q~PHUR�SRU�XQD
PDWUL]�$�VRQ�HO�UHVXOWDGR�GH�PXOWLSOLFDU�HO�Q~PHUR�SRU�FDGD�XQR�GH�ORV�HOHPHQWRV�GH�OD
PDWUL]�$�

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

3UDFWLFD�DKRUD�OR�TXH�KDV�DSUHQGLGR�

$9���5HIOH[LyQ

https://tube.geogebra.org/material/iframe/id/494375/width/548/height/309/border/888888/rc/false/ai/false/sdz/true/smb/false/stb/false/stbh/true/ld/false/sri/true/at/auto
https://creativecommons.org/licenses/by/4.0/


0XOWLSOLFDFLyQ�GH�XQ�Q~PHUR�UHDO�SRU�XQD�PDWUL]
9tGHR�DORMDGR�HQ�<RXWXEH

(QWUD�HQ�HO�VLJXLHQWH�HQODFH�\�FRPSUXHED� OD�UHDOL]DFLyQ�GHO�SURGXFWR�GH�XQ�Q~PHUR�SRU�XQD�PDWUL]��3DUD
HOOR��SXOVD�HO�ERWyQ�DXWRJHQHUDU�\�WH�SURSRQGUiQ�OD�UHDOL]DFLyQ�GHO�SURGXFWR�GH�XQ�Q~PHUR�SRU�XQD�PDWUL]�
5HVSRQGH� HVFULELHQGR� OD� PDWUL]� TXH� UHVXOWD� GH� HVH� SURGXFWR�� 3RVWHULRUPHQWH� SXOVD� VREUH� HO� ERWyQ
&RPSUREDU�SDUD�YHULILFDU�OD�VROXFLyQ�TXH�KDV�SURSXHVWR�

(QWUD�HQ�HO�VLJXLHQWH�HQODFH�\�UHVSRQGH�D�ODV�SUHJXQWDV�GHO�WHVW�TXH�DSDUHFH�

1YPXMTPMGEGMäR�HI�YR�RéQIVS�VIEP�TSV�YRE�QEXVM^1YPXMTPMGEGMäR�HI�YR�RéQIVS�VIEP�TSV�YRE�QEXVM^

https://www.youtube.com/watch?v=uUq-Os1M65E
http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/poreal.htm
http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/test/testporeal.htm
https://www.youtube.com/watch?v=uUq-Os1M65E


�����3URGXFWR�GH�PDWULFHV

0RVWUDU�UHWURDOLPHQWDFLyQ

5HWRPDPRV� OD� WDEOD� GH� FODVLILFDFLyQ� GH� ORV
HTXLSRV�HQ�XQ�GHWHUPLQDGR�PRPHQWR�GH�OD�OLJD�
VLQ� ORV� QRPEUHV� GH� ORV� HTXLSRV�� HQ� OD� TXH
SXHGHV�YHU�TXH�DSDUHFHQ�ORV�SXQWRV�GHO�HTXLSR�
ORV�SDUWLGRV�MXJDGRV�KDVWD�HVH�PRPHQWR��HQWUH
HOORV� FXiQWRV� VH� KDQ� JDQDGR�� HPSDWDGR� R
SHUGLGR� \�� SRU� ~OWLPR�� ORV� JROHV� D� IDYRU� \� HQ
FRQWUD�

6L�VRODPHQWH�FRQRFLpVHPRV�ORV�SDUWLGRV�JDQDGR�
SHUGLGRV� \� HPSDWDGRV�� SRGUtDPRV� FRQRFHU� HO
Q~PHUR�GH�SDUWLGR�MXJDGRV��$GHPiV��SRGUtDPRV
FRQRFHU� HO� Q~PHUR� GH� SXQWRV� TXH� WLHQH� HO
HTXLSR�\D�TXH�FRQRFHPRV�TXH�REWLHQH���SXQWRV
SRU� FDGD� SDUWLGR� JDQDGR�� XQ� SXQWR� SRU� FDGD
SDUWLGR� HPSDWDGR� \� �� SXQWRV� SRU� FDGD� SDUWLGR
SHUGLGR�

'H� OD�WDEOD�DQWHULRU�SRGHPRV�REWHQHU� OD�PDWUL]
TXH�FRQWLHQH�HO�Q~PHUR�GH�SDUWLGRV�JDQDGRV��HO
Q~PHUR�GH�SDUWLGRV�HPSDWDGRV�\�HO�Q~PHUR�GH
SDUWLGRV�SHUGLGRV�GH�FDGD�HTXLSR�

$GHPiV��OD�PDWUL]�TXH�QRV�LQGLFD�HO�Q~PHUR�GH�SXQWRV�TXH�VH�OH�GD�D�XQ
HTXLSR� SRU� FDGD� SDUWLGR� JDQDGR�� HPSDWDGR� R� SHUGLGR� HV� OD� VLJXLHQWH�

6L�D�SDUWLU�GH�HVWDV�GRV�PDWULFHV�TXHUHPRV�FDOFXODU�HO�Q~PHUR�GH�SXQWRV
TXH� WLHQH� FDGD� HTXLSR�� GHEHUtDPRV� PXOWLSOLFDU� �� ¢6DEHV� FyPR
KDFHUOR"����(Q�OD�VROXFLyQ�WH�OR�H[SOLFDPRV�

�

6L� DKRUD� FRQVLGHUDPRV� OD�PDWUL]� � 6L� PXOWLSOLFDPRV�

¢VDEHV�TXp�REWHQGUtDPRV"

<� VL� DKRUD� FRQVLGHUDPRV� OD� PDWUL]� � 6L� PXOWLSOLFDPRV�

�¢6DEUtDV�KDFHUOR"�¢6DEHV�TXp�REWHQGUtDPRV"

1R�WH�SUHRFXSHV��TXH�DKRUD�WH�GHVYHODPRV�WRGRV�HVWRV�VHFUHWRV

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



6L�PXOWLSOLFDPRV�ODV�PDWULFHV� � � �

SRU�OR�TXH�REWHQHPRV�OD�FDQWLGDG�GH�SXQWRV�TXH�WLHQH�FDGD�HTXLSR

�

0XOWLSOLFDPRV�ODV�PDWULFHV� � � � �SRU

OR�TXH�REWHQHPRV�OD�FDQWLGDG�GH�SDUWLGRV�TXH�KD�MXJDGR�FDGD�HTXLSR

�



6L� PXOWLSOLFDPRV� ODV� PDWULFHV� � �

� �SRU�OR�TXH�REWHQHPRV�XQD�PDWUL]�FX\D�SULPHUD�FROXPQD

UHFRJH�HO�Q~PHUR�GH�SDUWLGRV�MXJDGR�SRU�FDGD�HTXLSR�\�OD�VHJXQGD�OD�FDQWLGDG�GH�SXQWRV
TXH�WLHQH�FDGD�HTXLSR

)LMpPRQRV�HQ�HO�SURGXFWR� ��/R�TXH�KHPRV�KHFKR�HV�PXOWLSOLFDU�FDGD�HOHPHQWR�GH�OD�SULPHUD�ILOD�GH�OD
PDWUL]� �SRU�HO�HOHPHQWR�FRUUHVSRQGLHQWH�GH�OD�SULPHUD�FROXPQD�GH�OD�PDWUL]� ��3DUD�SRGHU�KDFHU�OR
DQWHULRU��HO�Q~PHUR�GH�HOHPHQWRV�TXH�OD�PDWUL]� �WLHQH�HQ�HVD�ILOD����HOHPHQWRV�HQ�QXHVWUR�FDVR��HV�HO
PLVPR�Q~PHUR�GH�HOHPHQWRV�TXH�WLHQH� �HQ�VX�FROXPQD��HQ�QXHVWUR�FDVR���WDPELpQ�

(Q�HO�HMHPSOR�DQWHULRU��OD�PDWUL]� �WLHQH����ILODV�\���FROXPQDV�\�OD�PDWUL]� �WLHQH���ILODV�\���FROXPQD�
&XDQGR�UHDOL]DPRV�HO�SURGXFWR� �QRV�UHVXOWD�XQD�PDWUL]�TXH�WLHQH����ILODV�\���FROXPQD��(Q�UHVXPHQ�

2EVHUYD�TXp�RFXUUH�HQ�ORV�FDVRV�GH�ORV�SURGXFWRV� �\� �

3LHQVD�VL�VH�SRGUtD�KDFHU�HO�SURGXFWR� �

6L�WHQHPRV�GRV�PDWULFHV� �GH�RUGHQ� �\� �GH�RUGHQ� ��HO�SURGXFWR�
HV�RWUD�PDWUL]�FX\RV�HOHPHQWRV�VH�REWLHQHQ�PXOWLSOLFDQGR�GH�IRUPD�RUGHQDGD�FDGD�ILOD�GH�OD
PDWUL]� �SRU�WRGDV�ODV�FROXPQDV�GH�OD�PDWUL]� ��$Vt��HO�HOHPHQWR�TXH�RFXSD�OD�SRVLFLyQ
����HQ� OD�PDWUL]� UHVXOWDQWH�HV�HO� UHVXOWDGR�GH�PXOWLSOLFDU� OD� ILOD���GH� OD�PDWUL]� � SRU� OD
FROXPQD� �� GH� OD� PDWUL]� �� HV� GHFLU�� FDGD� HOHPHQWR� GH� OD� ILOD� �� GH� OD� PDWUL]� � VH
PXOWLSOLFD�SRU�HO�HOHPHQWR�FRUUHVSRQGLHQWH�GH�OD�FROXPQD���GH�OD�PDWUL]� �\�VH�VXPDQ�ORV
UHVXOWDGRV�

3RU� WDQWR�� HO� Q~PHUR� GH� HOHPHQWRV� TXH� WLHQH� OD� PDWUL]� � HQ� FDGD� ILOD� �Q~PHUR� GH
FROXPQDV�GH� ��WLHQH�TXH�FRLQFLGLU�FRQ�HO�Q~PHUR�GH�HOHPHQWRV�TXH�WHQJD�OD�PDWUL]�
HQ FDGD FROXPQD �Q~PHUR GH ILODV GH � (Q QXHVWUR FDVR SDUD TXH VH SXHGDQ PXOWLSOLFDU

,PSRUWDQWH



HQ�FDGD�FROXPQD��Q~PHUR�GH�ILODV�GH� ���(Q�QXHVWUR�FDVR��SDUD�TXH�VH�SXHGDQ�PXOWLSOLFDU
$�\�%�GHEH�FXPSOLUVH�TXH� �

'LFHQ� TXH� XQD� LPDJHQ� YDOH�PiV� TXH�PLO� SDODEUDV�� 7H� SURSRQHPRV� HO� VLJXLHQWH� HMHUFLFLR
UHVXHOWR�SDUD�TXH�FRPSUXHEHV�VL�KDV�FDSWDGR�FRPR�VH�UHDOL]D�HVWD�RSHUDFLyQ�FRQ�PDWULFHV���

�

0RVWUDU�UHWURDOLPHQWDFLyQ

'DGR�TXH�HO�RUGHQ�GH�OD�PDWUL]�$�HV��[��\�HO�RUGHQ�GH�OD�PDWUL]�%�HV��[��HO�~QLFR
SURGXFWR�TXH�SRGHPRV�KDFHU�HV�$[%��(Q�HO�VLJXLHQWH�YtGHR�OR�KDFHPRV�SDVR�D�SDVR�
2EVHUYD�DWHQWDPHQWH�FyPR�VH�FDOFXOD�FDGD�HOHPHQWR�GH�OD�PDWUL]�TXH�UHVXOWD�GH
PXOWLSOLFDU�ODV�GRV�DQWHULRUHV���

0XOWLSOLFDFLyQ�GH�PDWULFHV
9tGHR�DORMDGR�HQ�<RXWXEH

1YPXMTPMGEGMäR�HI�1EXVMGIW1YPXMTPMGEGMäR�HI�1EXVMGIW

6L�WHQHPRV�GRV�PDWULFHV�

�

3LHQVD�TXp�SURGXFWR�SRGHPRV�KDFHU�$[%�y�%[$��&XDQGR�OR�VHSDV��FDOFXOD�HO�TXH�VH�SXHGD
KDFHU�R�ORV�TXH�VH�SXHGDQ�KDFHU�

5HFXHUGD�TXH�HQ�XQ�SURGXFWR�GH�PDWULFHV��HO�Q~PHUR�GH�FROXPQDV�GH�OD�SULPHUD�GHEH�VHU
LJXDO�TXH�HO�Q~PHUR�GH�ILODV�GH�OD�VHJXQGD�

&RPSUXHED�DKRUD�WXV�FRQRFPLHQWRV��

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

https://www.youtube.com/watch?v=4HgEfOukm78
https://www.youtube.com/watch?v=4HgEfOukm78
http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/test/testprodu.htm


(QWUD� HQ� HO� VLJXLHQWH� HQODFH� \� UHVSRQGH� D� ODV� SUHJXQWDV� GHO� WHVW� TXH� DSDUHFH� SDUD� VDEHU� OR� TXH� KDV
DSUHQGLGR�KDVWD�DKRUD�

(QWUD�HQ�HO�VLJXLHQWH�HQODFH�\�UHDOL]D�SURGXFWRV�GH�PDWULFHV�SDUD�FRPSUREDU�WXV�GHVWUH]DV��&DGD�YH]�TXH
SXOVHV�HO�ERWyQ��$XWRJHQHUDU��DSDUHFHUiQ�GRV�PDWULFHV�QXHYDV��&XDQGR�KD\DV�UHDOL]DGR�HO�SURGXFWR��SXOVD
VREUH�HO�ERWyQ��&RPSUREDU��SDUD�FRPSUREDU�HO�UHVXOWDGR�

0RVWUDU�UHWURDOLPHQWDFLyQ

6ROXFLyQ

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

$KRUD� WH� SURSRUFLRQDPRV� XQD� SDQWDOOD� SDUD� TXH� UHDOLFHV� SURGXFWRV� GH�PDWULFHV� GH� RUGHQ
�;��\�GHVSXpV�UHVSRQGDV�D�ODV�FXHVWLRQHV�TXH�WH�SODQWHDPRV�

3UDFWLFD�FRQ�PDWULFHV�TXH�LQYHQWHV��6RODPHQWH�GHEHV�HVFULELU�ORV�Q~PHURV�HQ�ODV�FDVLOODV�GH
ODV�PDWULFHV�$�\�%�\�ORV�UHVXOWDGRV�DSDUHFHUiQ�HQ�OD�PDWUL]�&��(V�GHFLU��HVFULEH�GRV�PDWULFHV
FXDOHVTXLHUD�\�KDOOD� VX�SURGXFWR��GHVSXpV�SXHGHV�FRPSUREDU�HO� UHVXOWDGR�HQ� OD�PDWUL]�&�
'HEDMR�WLHQHV�ERWRQHV�TXH�WH�SHUPLWHQ�FDPELDU�ODV�PDWULFHV�GH�OXJDU�\�FDOFXODU�$
%�y�%
$��

�

0DWUL]�$��
�
�
�

%RUUDU�$

0DWUL]�%��
�
�
�

%RUUDU�%

0DWUL]�&��
�
�
�

%RUUDU�&

&DPELRV�
&���!�$

&���!�%

$���!�%

%���!�$

$���!�&

2SHUDFLRQHV�
$�
�%� �&

%�
�$� �&

6HOHFFLRQD�DKRUD�OD�RSFLyQ�R�ODV�RSFLRQHV�TXH�FRQVLGHUHV�FRUUHFWDV�GHVSXpV�GH�SUDFWLFDU
6LHPSUH�SRGHPRV�KDFHU�HO�SURGXFWR�$[$

6L�SRGHPRV�KDFHU�ORV�SURGXFWRV�$[%�\�$[&��HQWRQFHV�VH�FXPSOH�TXH�$[�%�&� $[%��
$[&

$[%�HV�OR�PLVPR�TXH�%[$

$9���3UHJXQWD�GH�6HOHFFLyQ�0~OWLSOH

http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/test/testprodu.htm
http://ntic.educacion.es/w3/eos/MaterialesEducativos/mem2000/algebra/producto.htm


0RVWUDU�UHWURDOLPHQWDFLyQ

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

%XHQR�� DKRUD� \D� FRQRFHV� EDVWDQWH� VREUH� ODV� PDWULFHV� \� FRQRFHV� FyPR� GHEHQ� VHU� GRV
PDWULFHV� SDUD� SRGHU� PXOWLSOLFDUODV�� (FKD� XQ� YLVWD]R� D� HVWD� DSOLFDFLyQ� GH� *HR*HEUD� SDUD
VDEHU�FyPR�PXOWLSOLFDU�PDWULFHV�

,JXDO�TXH�VL�PXOWLSOLFDV�FXDOTXLHU�Q~PHUR�SRU���REWLHQHV�HO�PLVPR�Q~PHUR��KD\�XQD�PDWUL]
TXH�WLHQH�HO�PLVPR�HIHFWR��/D�PDWUL]�LGHQWLGDG�,��TXH�YLVWH�HQ�HO�SXQWR������FXPSOH�TXH�VL�OD
PXOWLSOLFDV�SRU�FXDOTXLHU�RWUD�PDWUL]��DO�ILQDO�QRV�TXHGD�HVD�VHJXQGD�PDWUL]�

5HFXHUGD� TXH� OD�PDWUL]� LGHQWLGDG� HVWi� IRUPDGD� SRU� �� HQ� OD� GLDJRQDO� \� �� HQ� HO� UHVWR� GH
HOHPHQWRV��3RU�HMHPSOR��OD�PDWUL]�LGHQWLGDG�GH�RUGHQ���HV�

&RPSUXpEDOR� HVFULELHQGR� FXDOTXLHU� PDWUL]� \� PXOWLSOLFiQGROD� SRU� OD� PDWUL]� LGHQWLGDG� GHO
RUGHQ�FRQYHQLHQWH�SDUD�SRGHU�KDFHU�HO�SURGXFWR��9HUiV�TXH�REWLHQHV�OD�PDWUL]�GHO�SULQFLSLR�

$9���5HIOH[LyQ

,PSRUWDQWH

https://www.geogebra.org/material/iframe/id/buacy6cj/width/1150/height/450/border/888888/rc/false/ai/false/sdz/true/smb/false/stb/false/stbh/true/ld/false/sri/true/at/auto
https://creativecommons.org/licenses/by/4.0/


����$FWLYLGDGHV

7HOHYLVRU�� ,PDJHQ� REWHQLGD� GHO

EDQFR�GH�LPiJHQHV�GHO�0(&

&DPLyQ��,PDJHQ�REWHQLGD�GHO�EDQFR�GH�LPiJHQHV�GHO�0(&

/D�HPSUHVD�GH�HOHFWURGRPpVWLFRV�(OHFWUR<$� WLHQH�XQ�DOPDFpQ
HQ� DOJXQDV� FDSLWDOHV� GH� SURYLQFLD� GH� (VSDxD�� &DGD� DOPDFpQ
HVWi� HVSHFLDOL]DGR� HQ� DOPDFHQDU� XQRV� SRFRV� WLSRV� GH
HOHFWURGRPpVWLFRV�SHUR�QR�WRGRV��(VWR�KDFH�TXH�ORV�DOPDFHQHV
WHQJDQ� TXH� HVWDU� FRQWLQXDPHQWH� FRQHFWDGRV� LQWHUFDPELDQGR
DTXHOORV� TXH� KD� YHQGLGR� OD� HPSUHVD� HQ� XQD� SURYLQFLD
GHWHUPLQDGD� SHUR� TXH� VH� HQFXHQWUDQ� DOPDFHQDGRV� HQ� RWUD
SURYLQFLD��3DUD�HVWH�LQWHUFDPELR�� OD�HPSUHVD�KD�FRQWUDWDGR�D
OD� HPSUHVD� GH� WUDQVSRUWHV� 7HOROOHYRVD� D� OD� TXH� OH� SDJDUi
����¼�SRU�FDGD�NLOyPHWUR�TXH�UHDOLFH�HQWUH�ODV�SURYLQFLDV�\�QR
OH�SDJDUi�QDGD�SRU�DTXHOORV�WUDQVSRUWHV�TXH�UHDOLFH�GHQWUR�GH
OD�PLVPD�SURYLQFLD��(VWRV�WUDQVSRUWHV�TXH�UHDOL]D�GHQWUR�GH�OD
PLVPD� SURYLQFLD� VRQ� SDUD� OOHYDU� ORV� HOHFWURGRPpVWLFRV� D� ODV
WLHQGDV�TXH�OD�HPSUHVD�(OHFWUR<$�WLHQH�HQ�HVD�SURYLQFLD�\�TXH
VRQ� ODV� TXH� UHDOL]DQ� OD� YHQWD� GH� HOHFWURGRPpVWLFRV� D� ORV
FOLHQWHV�ILQDOHV�

(Q� OD� SDUWH� VXU�� WUHV� GH� ORV� DOPDFHQHV� TXH� WLHQHQ� TXH
LQWHUFDPELDU� FRQWLQXDPHQWH� HOHFWURGRPpVWLFRV� VRQ� ORV� GH
6HYLOOD�� %DGDMR]� \� &yUGRED�� /RJtVWLFDPHQWH� OD� HPSUHVD
7HOROOHYRVD� WLHQH�GLVHxDGR�XQ�SODQ�GH� IRUPD�TXH�GHVGH�FDGD
XQR�GH�HVWRV�DOPDFHQHV�GHEH�VDOLU�FDGD�GtD�GH� OD�VHPDQD�HO�Q~PHUR�GH�FDPLRQHV�TXH�VH
LQGLFDQ�TXH�YDQ�DO�DOPDFpQ�GH�OD�SURYLQFLD�TXH�DSDUHFH�HQ�OD�WDEOD�

�

$Vt��GHVGH�6HYLOOD�VDOHQ��WRGRV�ORV�OXQHV���
FDPLyQ�SDUD�6HYLOOD��7UDQVSRUWH�D�WLHQGDV��
��SDUD�%DGDMR]�\���SDUD�&yUGRED�

'HVGH� %DGDMR]� VDOHQ�� WRGRV� ORV� OXQHV�� �
FDPLyQ� SDUD� 6HYLOOD�� �� SDUD� %DGDMR]
�7UDQVSRUWH�D�WLHQGDV��\���SDUD�&yUGRED�

'HVGH� &yUGRED� VDOHQ�� WRGRV� ORV� OXQHV�� �
FDPLyQ� SDUD� 6HYLOOD�� �� SDUD� %DGDMR]� \� �
SDUD�&yUGRED��7UDQVSRUWH�D�WLHQGDV��

$Vt� VXFHVLYDPHQWH� FDGD� GtD� GH� OD� VHPDQD
WDO�\�FRPR�DSDUHFH�HQ�OD�WDEOD�

�

���� &DOFXOD� HO� Q~PHUR� GH� NLOyPHWURV� TXH
FDGD�GtD�VH�KDFHQ�GHVGH�FDGD�XQD�GH�ODV�VHGHV�SRU�ORV�TXH�FREUDUi�OD�HPSUHVD�7HOROOHYRVD
VL�ORV�FDPLRQHV�VRODPHQWH�KDFHQ�HO�FDPLQR�GH�LGD��3DUD�HOOR�WH�SURSRUFLRQDPRV�OD�WDEOD�GH
NLOyPHWURV�TXH�PDQHMD�OD�HPSUHVD�

����&DOFXOD�HO�Q~PHUR�GH�NLOyPHWURV�SRU�ORV�TXH�FDGD�GtD�FREUDUi�OD�HPSUHVD�7HOROOHYRVD�

���� &DOFXOD� HO� Q~PHUR� GH� NLOyPHWURV� SRU� ORV� TXH� FREUDUi� FDGD� VHPDQD� OD� HPSUHVD
7HOROOHYRVD�

7$%/$�'(�',67$1&,$6�.,/20e75,&$6�(175(�/$6�&$3,7$/(6�'(�3529,1&,$���%2$5'�2)�',67$1&(6�,1�.0�%(7:((1�0$,

$YLOD

��� %DGDMR]

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

http://bancoimagenes.isftic.mepsyd.es/
http://bancoimagenes.isftic.mepsyd.es/


0RVWUDU�UHWURDOLPHQWDFLyQ

���� 7HQHPRV� TXH� OD� WDEOD� GH� NLOyPHWURV� HV��

3RU� OR� TXH� SDUD� FDOFXODU� HO� Q~PHUR� GH� NLOyPHWURV� TXH� VH� KDFH� GHVGH� FDGD� DOPDFpQ
GHEHPRV�PXOWLSOLFDU�

3RU�WDQWR�HO�Q~PHUR�GH�NLOyPHWURV�UHDOL]DGR�FDGD�GtD�GH�OD�VHPDQD�SRU�ORV�FDPLRQHV�TXH
VDOHQ�GHVGH�FDGD�XQD�GH�ODV�SURYLQFLDV�HV�HO�TXH�DSDUHFH�HQ�OD�WDEOD�VLJXLHQWH�

��� %DGDMR]

��� ���� %DUFHORQD

��� ��� ��� %LOEDR

��� ��� ��� ��� %XUJRV

��� �� ��� ��� ��� &iFHUHV

��� ��� ���� ���� ��� ��� &iGL]

��� ��� ��� ��� ��� ��� ��� &DVWHOOyQ

��� ��� ��� ��� ��� ��� ��� ��� &LXGDG�5HDO

��� ��� ��� ��� ��� ��� ��� ��� ��� &yUGRED

��� ��� ���� ��� ��� ��� ���� ���� ��� ��� $�&RUXxD

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� &XHQFD

��� ���� ��� ��� ��� ���� ���� ��� ��� ���� ���� ��� *HURQD

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� *UDQDGD

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� /RJURxR

��� ��� ���� ��� ��� ��� ��� ��� ��� ��� �� ��� ���� ��� ��� /XJR

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� 0DGULG

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���� ��� ��� ���� ��� 0iODJD

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� 0XUFLD

��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� �� ��� ���� ��� 2UHQVH

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� 2YLHGR

��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� 3DOHQFLD

��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� 3DPSORQD

��� ��� ���� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���� ���� ��� ��� ��� ���� ���� ��� ��� ��� ��� 3RQWHYHGUD

�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� 6DODPDQF

��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� �� ��� ��� 6��6H

��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ��� ���

��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����



���� 3DUD� FDOFXODU� HO� Q~PHUR� GH� NLOyPHWURV� SRU� ORV� TXH� FDGD� GtD� FREUDUi� OD� HPSUHVD
7HOROOHYRVD�EDVWDUi�FRQ�TXH�VXPHPRV�SRU�ILODV�ORV�HOHPHQWRV�TXH�DSDUHFHQ�HQ�OD�WDEOD
DQWHULRU��HV�GHFLU�� ORV�HOHPHQWRV�TXH�DSDUHFHQ�HQ� OD�PDWUL]� ��$OJR�SDUHFLGR�KHPRV
KHFKR�\D� HQ�HO� SULPHU� HMHUFLFLR� UHVXHOWR� GH� OD� SiJLQD�DQWHULRU�� /R�~QLFR�TXH�GHEHPRV
KDFHU�HV�FRQVLGHUDU�OD�PDWUL]

�5HDOL]DQGR�HO�SURGXFWR� �\D�OR�WHQGUtDPRV�

�

(O� OXQHV� FREUDUi� SRU� ����� NLOyPHWURV�� HO� PDUWHV� SRU� ������ HO� PLpUFROHV� SRU� ������ HO
MXHYHV�SRU������\�HO�YLHUQHV�SRU�����

����3DUD�FDOFXODU�HO�Q~PHUR�GH�NLOyPHWURV�SRU�ORV�TXH�FREUDUi�FDGD�VHPDQD�OD�HPSUHVD
7HOROOHYRVD� GHEHPRV� VXPDU� WRGRV� ORV� HOHPHQWRV� GH� OD� PDWUL]� �� 3DUD� HOOR
FRQVLGHUHPRV�OD�PDWUL]

�5HDOL]DQGR�HO�SURGXFWR� �\D�OR�WHQGUtDPRV�

�  �����

3RU� OR� TXH� OD� HPSUHVD� FREUDUi� FDGD� VHPDQD� HQ� HVD� ]RQD� SRU� OD� UHDOL]DFLyQ� GH� ����
NLOyPHWURV��HV�GHFLU������ā����� ��������¼

&DWHGUDO�GH�/XJR��,PDJHQ�REWHQLGD�GHO�EDQFR�GH�LPiJHQHV�GHO

0(&

�

�

(Q� HO� HMHUFLFLR� DQWHULRU�� FRQVLGHUDPRV
DKRUD� RWUD� ]RQD� HQ� OD� TXH� VH� HQFXHQWUDQ
LPSOLFDGDV� �� FDSLWDOHV� GH� SURYLQFLD�
%DUFHORQD�� &XHQFD�� 0DGULG� \� /XJR�� (VWRV
DOPDFHQHV� WLHQHQ� TXH� LQWHUFDPELDU
FRQWLQXDPHQWH� HOHFWURGRPpVWLFRV�
/RJtVWLFDPHQWH� OD� HPSUHVD� 7HOROOHYRVD
WLHQH� GLVHxDGR� RWUR� SODQ� GH� IRUPD� TXH
GHVGH� FDGD� XQR� GH� HVWRV� DOPDFHQHV� GHEH
VDOLU� FDGD�GtD� GH� OD� VHPDQD� HO� Q~PHUR�GH
FDPLRQHV� TXH� VH� LQGLFDQ� TXH� YDQ� DO
DOPDFpQ�GH� OD�SURYLQFLD�TXH�DSDUHFH�HQ� OD
WDEOD�

�

�

�

$9���$FWLYLGDG�GH�(VSDFLRV�HQ�%ODQFR

http://bancoimagenes.isftic.mepsyd.es/


����(O�Q~PHUR�GH�NLOyPHWURV�TXH�FDGD�GtD�VH�KDFHQ�GHVGH�FDGD�XQD�GH� ODV�VHGHV��SRU� ORV
TXH�FREUDUi�OD�HPSUHVD�7HOROOHYRVD��YLHQH�UHFRJLGR�HQ�OD�VLJXLHQWH�WDEOD�

� .LOyPHWURV
GHVGH�%DUFHORQD

.LOyPHWURV
GHVGH�&XHQFD

.LOyPHWURV
GHVGH�0DGULG

.LOyPHWURV
GHVGH�/XJR

/XQHV

0DUWHV

0LpUFROHV

-XHYHV

9LHUQHV

���� (O� Q~PHUR� GH� NLOyPHWURV� SRU� ORV� TXH� FDGD� GtD� FREUDUi� OD� HPSUHVD� 7HOROOHYRVD� YLHQH
UHFRJLGR�HQ�OD�VLJXLHQWH�WDEOD�

'tD .LOyPHWURV

/XQHV

0DUWHV

0LpUFROHV

-XHYHV

9LHUQHV

����(O�Q~PHUR�GH�NLOyPHWURV�SRU�ORV�TXH�FREUDUi�FDGD�VHPDQD�OD�HPSUHVD�7HOROOHYRVD�� HV�

(QYLDU

�

$Vt�� GHVGH� %DUFHORQD� VDOHQ�� WRGRV� ORV� OXQHV�� �� FDPLyQ� SDUD� %DUFHORQD� �7UDQVSRUWH� D
WLHQGDV�����SDUD�&XHQFD����SDUD�0DGULG�\���SDUD�/XJR�

'HVGH�&XHQFD�VDOHQ��WRGRV�ORV�OXQHV����FDPLyQ�SDUD�%DUFHORQD����SDUD�&XHQFD��7UDQVSRUWH
D�WLHQGDV�����SDUD�0DGULG�\���SDUD�/XJR�

'HVGH� 0DGULG� VDOHQ�� WRGRV� ORV� OXQHV�� �� FDPLyQ� SDUD� %DUFHORQD�� �� SDUD� &XHQFD�� �� SDUD
0DGULG��7UDQVSRUWH�D�WLHQGDV��\���SDUD�/XJR�

'HVGH�/XJR�VDOHQ��WRGRV�ORV�OXQHV����FDPLyQ�SDUD�%DUFHORQD����SDUD�&XHQFD����SDUD�0DGULG
\���SDUD�/XJR��7UDQVSRUWH�D�WLHQGDV��

$Vt�VXFHVLYDPHQWH�FDGD�GtD�GH�OD�VHPDQD�WDO�\�FRPR�DSDUHFH�HQ�OD�WDEOD�

����&DOFXOD�HO�Q~PHUR�GH�NLOyPHWURV�TXH�FDGD�GtD�VH�KDFHQ�GHVGH�FDGD�XQD�GH�ODV�VHGHV�SRU
ORV�TXH�FREUDUi�OD�HPSUHVD�7HOROOHYRVD�VL�ORV�FDPLRQHV�VRODPHQWH�KDFHQ�HO�FDPLQR�GH�LGD�
3DUD�HOOR�WH�SURSRUFLRQDPRV�OD�WDEOD�GH�NLOyPHWURV�TXH�PDQHMD�OD�HPSUHVD�

����&DOFXOD�HO�Q~PHUR�GH�NLOyPHWURV�SRU�ORV�TXH�FDGD�GtD�FREUDUi�OD�HPSUHVD�7HOROOHYRVD�

���� &DOFXOD� HO� Q~PHUR� GH� NLOyPHWURV� SRU� ORV� TXH� FREUDUi� FDGD� VHPDQD� OD� HPSUHVD
7HOROOHYRVD�

3UDFWLFD�DKRUD�OR�TXH�KDV�DSUHQGLGR�

(QWUD�HQ�HO�VLJXLHQWH�HQODFH�\�FRPSUXHED�OD�UHDOL]DFLyQ�GHO�SURGXFWR�GH�PDWULFHV��3DUD�HOOR��GHEHV�LQGLFDU
SULPHUR�HO�RUGHQ�GH� ODV�PDWULFHV��'HVSXpV�SXOVD�HO�ERWyQ�DXWRJHQHUDU�\� WH�SURSRQGUiQ� OD� UHDOL]DFLyQ�GHO



SURGXFWR� GH� ODV� GRV� PDWULFHV�� 5HDOL]D� ORV� FiOFXORV� HQ� XQD� KRMD�� 3RVWHULRUPHQWH� SXOVD� VREUH� HO� ERWyQ
�3URGXFWR�$ā%��SDUD�YHULILFDU�OD�VROXFLyQ�TXH�KDV�SURSXHVWR�

0XOWLSOLFDFLyQ�GH�PDWULFHV
9tGHR�DORMDGR�HQ�<RXWXEH

1YPXMTPMGEGMäR�HI�QEXVMGIW��1YPXMTPMGEGMäR�HI�QEXVMGIW��

https://www.youtube.com/watch?v=Lez6KpShjJw
https://www.youtube.com/watch?v=Lez6KpShjJw


���(VSHFLDO�6HOHFWLYLGDG�

%XHQR�KDV�OOHJDGR�DO�ILQDO�GHO�WHPD��¢\�TXp�WH�HQFXHQWUDV�DTXt"�3XHV�HVWD�VHFFLyQ�YD�D�VHU�FRPR�XQ�3DUD
VDEHU�PiV�WHPiWLFR��$O�DFDEDU�ORV�HVWXGLRV�GH�%DFKLOOHUDWR��KD\�SHUVRQDV�TXH�GHVHDQ�UHDOL]DU�OD�SUXHED
GH�DFFHVR�D�OD�8QLYHUVLGDG��¢HV�WX�FDVR"

�

$XQTXH�QR�OR�VHD��HVWD�VHFFLyQ�SXHGH�LQWHUHVDUWH�SRUTXH�HQFRQWUDUiV�SUREOHPDV�UHVXHOWRV�\�GLUHFFLRQHV�GH
,QWHUQHW� GRQGH� SUDFWLFDV�� � VLHPSUH� HQ� UHODFLyQ� FRQ� SUXHEDV� TXH� KDQ� DSDUHFLGR� HQ� DxRV� DQWHULRUHV� HQ
H[iPHQHV�GH�VHOHFWLYLGDG�R�3$8��'HEHV�WHQHU�FODUR�TXH�HVWH�WLSR�GH�SUREOHPDV�QR�DSDUHFHUiQ�HQ�ODV�WDUHDV
TXH�W~�WHQGUiV�TXH�UHDOL]DU��SRU�OR�TXH�QR�WLHQHV�TXH�DSUHQGHU�ORV�SURFHGLPLHQWRV�TXH�YDPRV�D�GHVDUUROODU
DTXt��3HUR�HV�LQGXGDEOH�TXH�ODV�RSHUDFLRQHV�TXH�UHDOLFHPRV�VL�VHUiQ�GHO�PLVPR�WLSR�TXH�ODV�TXH�WHQGUiV�TXH
UHDOL]DU� HQ� ODV� DFWLYLGDGHV� TXH� WH� SURSRQJDPRV�� SRU� HVR�� VL� WLHQHV� WLHPSR�� QXQFD� HVWDUi� GH� PiV� TXH
LQWHQWHV�DOJXQRV�GH�ORV�HMHUFLFLRV�TXH�HQFRQWUDUiV�HQ�HVWD�~OWLPD�SDUWH�

�

9DPRV� D� VHOHFFLRQDU� SUREOHPDV� DSDUHFLGRV� ORV� ~OWLPRV� DxRV� HQ� ORV� H[iPHQHV� GH�6HOHFWLYLGDG��6XHOH� VHU
FRUULHQWH�TXH�DOJXQR�GH�HVRV�SUREOHPDV�WHQJD�YDULRV�DSDUWDGRV�\�DOJXQR�GH�HOORV�VRQ�GH�GLVWLQWR�WHPD�GHO
TXH�HVWHPRV�WUDWDQGR��HQ�HVH�FDVR�VHOHFFLRQDUHPRV�VyOR�OD�SDUWH�FRUUHVSRQGLHQWH��VL�D~Q�QR�KHPRV�YLVWR�HO
UHVWR��R�VL�HV�GH�DOJ~Q�WHPD�DQWHULRU�OD�LQFOXLUHPRV�DXQTXH�SDVDUHPRV�PiV�GH�SDVDGD�SRU�HVH�DSDUWDGR�

0RVWUDU�UHWURDOLPHQWDFLyQ

/R�SULPHUR�HV�FDOFXODU�HO�FXDGUDGR�GH�$��SDUD�HOOR�GHEHPRV�PXOWLSOLFDU�OD�PDWUL]�SRU�VL
PLVPD�

�

�

D� FRQWLQXDFLyQ� OH� UHVWDPRV� D� HVD� PDWUL]� OD� PDWUL]� $� H� LJXDODPRV� D� OD� PDWUL]� TXH
TXHUHPRV�FRPR�VROXFLyQ�

'H� LJXDODU� ODV� GRV� PDWULFHV� REWHQHPRV� TXH� VH� GHEH� YHULILFDU� HO� VLVWHPD�

�

6L�FDPELDPRV�GH�VLJQR� OD�SULPHUD�HFXDFLyQ�\�VH� OD�VXPDPRV�D� OD�VHJXQGD�REWHQHPRV
�D ��SRU�OR�TXH�HO�YDORU�TXH�QRV�SLGH�HO�SUREOHPD�HV�D ��

�

&RQVLGHUD� ��VLHQGR�D�XQ�Q~PHUR�UHDO�

&DOFXOD�HO�YDORU�GH�D�SDUD�TXH�

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



0RVWUDU�UHWURDOLPHQWDFLyQ

/R�SULPHUR�HV�KDOODU� OD�GLIHUHQFLD�� �\�D�FRQWLQXDFLyQ

VH�HOHYD�DO�FXDGUDGR�� �

3RGHPRV� REVHUYDU� IiFLOPHQWH� TXH� HO� ~QLFR� YDORU� TXH� KDFH� QXOD� HVWD� ~OWLPD�PDWUL]� HV
P ��

6HD�,�OD�PDWUL]�LGHQWLGDG�GH�RUGHQ���\��� �

(QFXHQWUD�ORV�YDORUHV�GH�P�SDUD�ORV�FXDOHV�VH�FXPSOH�TXH���$�,�� 2��GRQGH�2�HV�OD�PDWUL]
QXOD�GH�RUGHQ���

0RVWUDU�UHWURDOLPHQWDFLyQ

+DOODPRV�HO�FXDGUDGR�GH�$�

$KRUD�FDOFXODPRV�OD�H[SUHVLyQ�PDWULFLDO

6L�LJXDODPRV�D���HVD�~OWLPD�PDWUL]�QRV�VDOHQ�ODV�HFXDFLRQHV�E�� ��\�E���E ��

/D� VHJXQGD� WLHQH� GRV� VROXFLRQHV�� \D� TXH� GH� LJXDODU� E���E E�E��� �� QRV� VDOHQ� ORV
YDORUHV�E ��\�E�� ���HV�GHFLU��E ���3HUR�SDUD�TXH�VH�FXPSODQ�WRGDV�ODV�HFXDFLRQHV�HV
QHFHVDULR�TXH�E ���(VD�HV�OD�VROXFLyQ�SHGLGD�

6HD�,�OD�PDWUL]�LGHQWLGDG�GH�RUGHQ���\�VHD��

'HWHUPLQD�HO�YDORU�GH�E�SDUD�TXH�VH�YHULILTXH�$���$�, �

5HSUHVHQWDPRV�SRU�0W�OD�PDWUL]�WUDVSXHVWD�GH�0�

&RQVLGHUD�ODV�PDWULFHV�

&DOFXOD �$%�W \ �%$�W

(MHPSOR�R�HMHUFLFLR�UHVXHOWR

(MHPSOR�R�HMHUFLFLR�UHVXHOWR



0RVWUDU�UHWURDOLPHQWDFLyQ

/R�SULPHUR�HV�KDOODU�ORV�SURGXFWRV�GH�DPEDV�PDWULFHV�

����������

3RU�OR�WDQWR�ODV�WUDVSXHVWDV�VRQ�

&DOFXOD��$%�W�\��%$�W

',5(&&,21(6�'(�,17(5e6

,QWHUQHW�HVWi�OOHQR�GH�SiJLQDV�HQ�GRQGH�VH�SXHGHQ�HQFRQWUDU�ORV�HQXQFLDGRV�GH�6HOHFWLYLGDG
GH� FRQYRFDWRULDV� DQWHULRUHV�� (Q� PXFKDV� GH� HOODV� SXHGHV� HQFRQWUDU� DGHPiV� HMHUFLFLRV
UHVXHOWRV�

�

(Q� OD� SiJLQD� GH� �'LVWULWR� ~QLFR� DQGDOX]�� SXHGHV� HQFRQWUDU� ORV� HQXQFLDGRV� GH� WRGDV� ODV
PDWHULDV�GHVGH�OD�FRQYRFDWRULD�GH������

([iPHQHV�GH�6HOHFWLYLGDG

6L� TXLHUHV� HQFRQWUDU� HMHUFLFLRV� UHVXHOWRV� WH� GDPRV� OD� VLJXLHQWH� GLUHFFLyQ� GRQGH� SXHGHV
HQFRQWUDU�EDVWDQWHV�HMHPSORV�

(MHUFLFLRV�UHVXHOWRV��

�

�

'HEHV�WHQHU�HQ�FXHQWD�TXH�HVWDV�SiJLQDV�WLHQHQ�HMHUFLFLRV�GH�WRGDV�ODV�XQLGDGHV��HV�GHFLU�
QR� VRODPHQWH� GH� PDWULFHV�� SRU� OR� TXH� WH� VHUYLUiQ� HQ� FXDOTXLHU� SDUWH� HQ� OD� TXH� WH
HQFXHQWUHV�

3DUD�VDEHU�PiV

https://www.juntadeandalucia.es/economiaconocimientoempresasyuniversidad/sguit/?q=grados&d=g_b_examenes_anteriores.php
https://www.emestrada.net/?old


5HVXPHQ

6H�OODPD�PDWUL]�D�XQ�FRQMXQWR�GH�Q~PHURV�RUGHQDGRV�SRU�ILODV�\�FROXPQDV��'LUHPRV�TXH�HO
RUGHQ�GH�OD�PDWUL]�HV�Q[U�VL�WLHQH�Q�ILODV�\�U�FROXPQDV�

&RPR�HMHPSOR�GH�PDWULFHV�SRGHPRV�YHU�ODV�VLJXLHQWHV�

OD�SULPHUD�HV�GH�RUGHQ��[���OD�VHJXQGD�GH�RUGHQ��[��\�OD�~OWLPD�GH�RUGHQ��[��

'DGD� XQD� PDWUL]� FXDOTXLHUD�� OODPDUHPRV� VXEPDWUL]� D� RWUD� TXH� VH� REWLHQH� HOLJLHQGR
GHWHUPLQDGDV�ILODV�\�FROXPQDV�GH�OD�PDWUL]�RULJLQDO��/D�~QLFD�FRQGLFLyQ�HV�TXH�ORV�HOHPHQWRV
TXH�HVWiQ�HQ�OD�PLVPD�ILOD�R�HQ�OD�PLVPD�FROXPQD�GH�OD�VXEPDWUL]�HVWXYLHUDQ�WDPELpQ�HQ�OD
PLVPD�ILOD�R�FROXPQD�GH�OD�PDWUL]�RULJLQDO�

'H� OD�PDWUL]� �REWHQHPRV� OD�VXEPDWUL]� �HOLJLHQGR� ODV� ILODV����

���\����\�ODV�FROXPQDV����\����

&RPR�KDV�SRGLGR�REVHUYDU�HQ�HO�HMHPSOR�DQWHULRU��YDPRV�D�SRGHU�VXPDU�ODV�PDWULFHV��3DUD
SRGHU�VXPDU�GRV�PDWULFHV�� ODV� GRV� GHEHQ� WHQHU� HO�PLVPR�Q~PHUR� GH� ILODV� \� HO�PLVPR
Q~PHUR� GH� FROXPQDV�� HV� GHFLU�� ODV� GRV� GHEHQ� WHQHU� HO�PLVPR�RUGHQ�� (O� UHVXOWDGR� GH
VXPDU�GRV�PDWULFHV�$�\�%�GH�RUGHQ�Q[P�YD�D�VHU�RWUD�PDWUL]�GH�RUGHQ�Q[P�GH�IRUPD�TXH�HO
HOHPHQWR�TXH�VH�HQFXHQWUD�HQ�OD�SRVLFLyQ�LM�HV�HO�UHVXOWDGR�GH�VXPDU�HO�HOHPHQWR�DLM�FRQ�HO
HOHPHQWR�ELM�

(Q�HO�FDVR�GH�OD�$XWRHYDOXDFLyQ�DQWHULRU��REWHQGUtDPRV�OD�VLJXLHQWH�VXPD�

'H�OD�PLVPD�IRUPD�VH�SXHGH�UHDOL]DU�OD�UHVWD�R�GLIHUHQFLD�GH�GRV�PDWULFHV��,PDJLQD�TXH�HQ
HO�FDVR�GH� ORV�6XSHUPHUFDGRV��HQ� OXJDU�GH�WHQHU� OD� WDEOD�GH� ORV�SHGLGRV�TXH�KD�UHDOL]DGR
5DLPXQGR WXYLpUDPRV OD WDEOD GH ODV YHQWDV TXH KD UHDOL]DGR FDGD XQR GH ORV

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG



5DLPXQGR�� WXYLpUDPRV� OD� WDEOD� GH� ODV� YHQWDV� TXH� KD� UHDOL]DGR� FDGD� XQR� GH� ORV
VXSHUPHUFDGRV�

$KRUD�HVWDPRV�HQ�GLVSRVLFLyQ�GH�GHILQLU�HO�SURGXFWR�GH�XQ�Q~PHUR�SRU�XQD�PDWUL]��$O�LJXDO
TXH� HO� SURGXFWR� GH� �[W� HV� VXPDU� �� YHFHV� HO� Q~PHUR� W�� �[W�  � W�W�W�� HO� SURGXFWR� GH� XQ
Q~PHUR�Q�SRU�XQD�PDWUL]�$��Q[$��HV�VXPDU�Q�YHFHV�OD�PDWUL]�$�

/D�IRUPD�PiV�UiSLGD�GH�UHDOL]DU�OD�RSHUDFLyQ�HV�PXOWLSOLFDU�FDGD�XQR�GH�ORV�WpUPLQRV�GH�OD
PDWUL]�SRU�HO�Q~PHUR�Q�

6L�WHQHPRV�OD�PDWUL]� �REWHQHPRV

6L�WHQHPRV�GRV�PDWULFHV� �GH�RUGHQ� �\� �GH�RUGHQ� ��HO�SURGXFWR�
HV�RWUD�PDWUL]�FX\RV�HOHPHQWRV�VH�REWLHQHQ�PXOWLSOLFDQGR�GH�IRUPD�RUGHQDGD�FDGD�ILOD�GH�OD
PDWUL]� �SRU�WRGDV�ODV�FROXPQDV�GH�OD�PDWUL]� ��$Vt��HO�HOHPHQWR�TXH�RFXSD�OD�SRVLFLyQ
����HQ� OD�PDWUL]� UHVXOWDQWH�HV�HO� UHVXOWDGR�GH�PXOWLSOLFDU� OD� ILOD���GH� OD�PDWUL]� � SRU� OD
FROXPQD� �� GH� OD� PDWUL]� �� HV� GHFLU�� FDGD� HOHPHQWR� GH� OD� ILOD� �� GH� OD� PDWUL]� � VH
PXOWLSOLFD�SRU�HO�HOHPHQWR�FRUUHVSRQGLHQWH�GH�OD�FROXPQD���GH�OD�PDWUL]� �\�VH�VXPDQ�ORV
UHVXOWDGRV�

3RU� WDQWR�� HO� Q~PHUR� GH� HOHPHQWRV� TXH� WLHQH� OD� PDWUL]� � HQ� FDGD� ILOD� �Q~PHUR� GH
FROXPQDV�GH� ��WLHQH�TXH�FRLQFLGLU�FRQ�HO�Q~PHUR�GH�HOHPHQWRV�TXH�WHQJD�OD�PDWUL]�
HQ�FDGD�FROXPQD��Q~PHUR�GH�ILODV�GH� ���(Q�QXHVWUR�FDVR��SDUD�TXH�VH�SXHGDQ�PXOWLSOLFDU
$�\�%�GHEH�FXPSOLUVH�TXH� �

'LFHQ� TXH� XQD� LPDJHQ� YDOH�PiV� TXH�PLO� SDODEUDV�� 7H� SURSRQHPRV� HO� VLJXLHQWH� HMHUFLFLR
UHVXHOWR�SDUD�TXH�FRPSUXHEHV�VL�KDV�FDSWDGR�FRPR�VH�UHDOL]D�HVWD�RSHUDFLyQ�FRQ�PDWULFHV���

,JXDO�TXH�VL�PXOWLSOLFDV�FXDOTXLHU�Q~PHUR�SRU���REWLHQHV�HO�PLVPR�Q~PHUR��KD\�XQD�PDWUL]
TXH�WLHQH�HO�PLVPR�HIHFWR��/D�PDWUL]�LGHQWLGDG�,��TXH�YLVWH�HQ�HO�SXQWR������FXPSOH�TXH�VL�OD

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG



T � T S � S T
PXOWLSOLFDV�SRU�FXDOTXLHU�RWUD�PDWUL]��DO�ILQDO�QRV�TXHGD�HVD�VHJXQGD�PDWUL]�

5HFXHUGD� TXH� OD�PDWUL]� LGHQWLGDG� HVWi� IRUPDGD� SRU� �� HQ� OD� GLDJRQDO� \� �� HQ� HO� UHVWR� GH
HOHPHQWRV��3RU�HMHPSOR��OD�PDWUL]�LGHQWLGDG�GH�RUGHQ���HV�

&RPSUXpEDOR� HVFULELHQGR� FXDOTXLHU� PDWUL]� \� PXOWLSOLFiQGROD� SRU� OD� PDWUL]� LGHQWLGDG� GHO
RUGHQ�FRQYHQLHQWH�SDUD�SRGHU�KDFHU�HO�SURGXFWR��9HUiV�TXH�REWLHQHV�OD�PDWUL]�GHO�SULQFLSLR�



$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


