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-<M<� JMD@IO<M� @G� OM<=<EJ� AP@� I@>@N<MDJ� C<>@M� PI<� =`NLP@?<� ?@� >_HJ� G<�

*<O@HYOD><�"?P><ODQ<�C<� GJBM<?J�=P@IJN� M@NPGO<?JN�K<M<�@G�<KM@I?DU<E@�?@�

G<N�*<O@HYOD><N
�@I�@NK@>]AD>J�?@�G<N�@>P<>DJI@N�?DA@M@I>D<G@N��

!PQ<G� ������ N@^<G<� LP@� @G� ><HKJ� ?@G� <KM@I?DU<E@� ?@� G<N� H<O@HYOD><N�
DIQJGP>M<� PI� <IYGDNDN� ?@� KMJ>@NJN� >JBIDODQJN� >JHJ� @N� G<� >JI>@KOP<GDU<>D_I
�

@NOJN� KMJ>@NJN� M@LPD@M@I� ?@� G<� PODGDU<>D_I� ?@� NDNO@H<N� ?@� M@KM@N@IO<>D_I�

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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?DA@M@IO@N�<� GJN�?@G� G@IBP<E@�I<OPM<G
�T<�N@<�<GB@=M<D>J
�B@JH\OMD>J
�BMYAD>J
�

NDH=_GD>J
� O<=PG<M
� @NLP@H<N
� DHYB@I@Ni� 2!%�� $����� ��� �#$�$%#� ���

lenguajes paralelos al lenguaje natural para expresar las relaciones y las 
� �"������#3  

+D@OJ
� 3DM<HJIO@N
� T� )_K@U� ������ >JH@IO<I� LP@� K<M<� O@I@M� <>>@NJ� <G�
>JIJ>DHD@IOJ�H<O@HYOD>J� @N� I@>@N<MDJ� LP@� GJN� J=E@OJN� N@<I� M@KM@N@IO<?JN�

?@�?DA@M@IO@N�AJMH<N��)JN�J=E@OJN�H<O@HYOD>JN�OD@I@I�?DA@M@IO@N�M@BDNOMJN�?@�

M@KM@N@IO<>D_I
�O<G@N�>JHJ��algebraico, numérico y gráfico o geométrico.�

)JT<
�#GJM@N�T�1@MM<U<N� �������>JH@IO<I�LP@�PI�BM<I�I`H@MJ�?@�?J>@IO@N�

>JIQ@MB@I� @I� <ADMH<M� LP@� G<� NJGP>D_I� ?@� KMJ=G@H<N� ?@� >YG>PGJ� T�

@NK@>]AD><H@IO@� ?@� @>P<>DJI@N� ?DA@M@I>D<G@N� @N� <PI� NDH=_GD><� @I� NPN�

KMJ>@?DHD@IOJN
�?@E<I?J�<�PI�G<?J�GJ�BMYAD>J
�GJ�IPH\MD>J�J�G<�>JH=DI<>D_I�?@�

HYN�?@�PIJ�?@�@GGJN��

2I<�?@�G<N�KMJ=G@HYOD><N�>JI�G<�LP@�>P@IO<�G<�@IN@^<IU<�?@�@NO<�?DN>DKGDI<�T�

NJ=M@� OJ?J� @I� @>P<>DJI@N� ?DA@M@I>D<G@N� @N� LP@
� <`I� CJT
� KM@?JHDI<� @G�

@IAJLP@�<GB@=M<D>J��*JM<G@N�T�0<G<N
��������

-JM� @GGJ� la Matemática Educativa M@>JHD@I?<� @G� PNJ� ?@� C@MM<HD@IO<N�
>JHKPO<>DJI<G@N
� LP@� >JINODOPT@I� PI� NJKJMO@� K<M<� G<� DI>PMND_I� ?@� G<� IP@Q<�

H@OJ?JGJB]<� ?@� @IN@^<IU<�<KM@I?DU<E@
� T<� LP@� GJN� @NOP?D<IO@N� <>OP<G@N�

@NOYI�DIH@MNJN�@I�OJ?J�GJ�M@G<>DJI<?J�>JI�G<�O@>IJGJB]<�T�KP@?@�>JIOMD=PDM�<G�

DI>M@H@IOJ�?@�G<�HJODQ<>D_I�K<M<�@G�?@N<MMJGGJ�?@�>JHK@O@I>D<N�T�<KM@I?DU<E@�

NDBIDAD><ODQJ���

Metodología 

 JIN>D@IO@� ?@� LP@� @G� ?J>@IO@� @N� G<� K@MNJI<� LP@� ?@N@HK@^<� PI� K<K@G�

API?<H@IO<G� K<M<� JMD@IO<M� <� GJN� @NOP?D<IO@N� <� <?LPDMDM� � >JIJ>DHD@IOJN
�

><K<>D?<?@N�T�C<=DGD?<?@N
�H@?D<IO@�@G�?DN@^J�?@�@N>@I<MDJN�?@�<KM@I?DU<E@��

0@�?@O@MHDI<�G<�@G<=JM<>D_I�?@�PI<�N@>P@I>D<�?D?Y>OD><�?@�GJN�O@H<N�?@�"!,�

?@� KMDH@M� JM?@I� K<M<� AJMO<G@>@M� @G� @IAJLP@� Q@M=<G
� NDH=_GD>J
� IPH\MD>J� T�

BMYAD>J�<>JM?@�<�G<�1@JM]<�?@�!PQ<G
��C<>D@I?J�PNJ�?@G�0JAOR<M@�$@J$@=M<�T�

*<KG@�=<EJ�@G�NDBPD@IO@�KMJ>@?DHD@IOJ��

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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�� �IYGDNDN�?@G�-@MADG�?@�@BM@NJ�?@G�@NOP?D<IO@��

��  JHK@O@I>D<�@NK@>]AD><�?@�G<�H<O@MD<��

��  JHK@O@I>D<�@NK@>]AD><�?@G�O@H<��&IO@MKM@O<M�@G�>JI>@KOJ�T�NJGP>D_I�?@�

G<� "!,� ?@� KMDH@M� JM?@I� ?@� H<I@M<� H<IP<G� T� H@?D<IO@� @G� PNJ� ?@�

C@MM<HD@IO<N�>JHKPO<>DJI<G@N�K<M<�NP�<KGD><>D_I�<�KMJ=G@H<N�<>JM?@N�

<� NP� K@MADG� KMJA@NDJI<G
� <KGD><I?J� GJN� H\OJ?JN� <?@>P<?JN� >JI� G<�

D?@IODAD><>D_I�>JMM@>O<�?@�G<N�Q<MD<=G@N���

 JIND?@M<I?J� GJ� <IO@MDJM
� N@� DHKG@H@IO<I� G<N� NDBPD@IO@N� <>ODQD?<?@N� K<M<�

DI>@IODQ<M�@G�<KM@I?DU<E@�@I�GJN�@NOP?D<IO@N��

Actividad 1�� "SKGD><>D_I� =YND><� ?@� G<N� C@MM<HD@IO<N� >JHKPO<>DJI<G@N�
$@J$@=M<�T�*<KG@��

Actividad 2�� � &IO@MKM@O<>D_I� $@JH\OMD><� ?@� G<� "!,� ?@� KMDH@M� JM?@I� T� NP�
NJGP>D_I��H<IP<G�T�>JI�@G�PNJ�?@�C@MM<HD@IO<�>JHKPO<>DJI<G���

Actividad 3���KGD><>DJI@N�?@�G<N�"!,�?@�KMDH@M�JM?@I��H<IP<G�T�>JI�@G�PNJ�
?@�C@MM<HD@IO<�>JHKPO<>DJI<G���

��>JIODIP<>D_I�N@�?@O<GG<I�><?<�PI<�?@�G<N�<>ODQD?<?@N��

Actividad 1.  

0@� ?<� PI<� @SKGD><>D_I� DIOMJ?P>OJMD<� ?@� ><?<� ?@� G<N� C@MM<HD@IO<N�

>JHKPO<>DJI<G@N�<�PODGDU<MN@��

Software GeoGebra 

0@�?<�PI<�@SKGD><>D_I�?@�G<�Q@IO<I<�KMDI>DK<G�T�?@�GJN�>JH<I?JN�<�PODGDU<M�@I�

$@J$@=M<�K<M<�C<GG<M�@G�><HKJ�?@�?DM@>>DJI@N�T�G<�NJGP>D_I�?@�PI<�@>P<>D_I�

?DA@M@I>D<G�?@�KMDH@M�JM?@I
�>JHJ�N@�J=N@MQ<I�@I�G<N�#DBPM<N���T����

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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�

Figura 1. 3@IO<I<�KMDI>DK<G�T�>JH<I?J CampoDirecciones[<f(x, y)>], K<M<�
C<GG<M��

@G� <HKJ�?@�?DM@>>DJI@N�?@�PI<�@>P<>D_I�?DA@M@I>D<G��

�

Figura 2. 3@IO<I<�KMDI>DK<G�T�>JH<I?J�ResuelveEDO[<f'(x, y)>, <Punto en 
f>]��

K<M<�C<GG<M�G<�NJGP>D_I�?@�PI<�@>P<>D_I�?DA@M@I>D<G��

Software Maple 

0@� ?<� PI<� @SKGD><>D_I� ?@� G<N� API>DJI@N� =YND><N� K<M<� @G� ?@N<MMJGGJ� ?@� G<N�

<>ODQD?<?@N�KMJKP@NO<N�@I� G<� Q@IO<I<�KMDI>DK<G�?@G�*<KG@
� >JHJ�N@�J=N@MQ<�

@I�G<�#DBPM<����

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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�

Figura 3. 3@IO<I<�-MDI>DK<G�?@G�*<KG@�

�

�� >JIODIP<>D_I� N@� KMJKJM>DJI<� G<N� GD=M@M]<N� T� >JH<I?JN� @NK@>]AD>JN� K<M<� G<�

M@NJGP>D_I�?@�@>P<>DJI@N�?DA@M@I>D<G@N�JM?DI<MD<N�?@�KMDH@M�JM?@I��with(plots) 
y with(DEtools),�>JHJ�N@�HP@NOM<�@I�G<�#DBPM<����

 

Figura 4. )D=M@M]<N�T�>JH<I?JN�<�PODGDU<MN@�?@G�*<KG@��

Actividad 2. 

0@� ?@N<MMJGG<I� G<N� <>ODQD?<?@N� KMJKP@NO<N� <>JM?@N� <� G<� >JHK@O@I>D<�

@NK@>]AD><�?@G�O@H<��

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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2I<�Q@U�LP@�@G�@NOP?D<IO@�N@�G@�C<�@SKGD><?J�@I�>G<N@�G<�JMD@IO<>D_I�NJ=M@�@G�

>JI>@KOJ�?@�"!,�?@�KMDH@M�JM?@I�T�@E@M>D>DJN�LP@� G@�K@MHDO<I�QDNP<GDU<M� G<�

NJGP>D_I� @� DIO@MKM@O<>D_I
� N@� KMJ>@?@� <� LP@� GJN� @NOP?D<IO@N� DIO@BM<?JN� @I�

@LPDKJ
�?@�H<I@M<�H<IP<G
� DID>D@I�>JI� G<� M@NJGP>D_I�?@�@E@M>D>DJN�K<M<�LP@�

>JHKM@I?<I� G<�?@ADID>D_I
� DIO@MKM@O<>D_I�B@JH\OMD><�T�NJGP>D_I�?@�PI<�"!,�

?@�KMDH@M�JM?@I��

 JI>GPD?<� G<� <>ODQD?<?� <IO@MDJM
� N@� KMJ>@?@� <� LP@� GJN� @NOP?D<IO@N� C<>D@I?J�

PNJ�?@G�$@J$@=M<�T�?@G�*<KG@
�M@NP@GQ<I�GJN�@E@M>D>DJN�M@<GDU<?JN�?@�H<I@M<�

H<IP<G� K<M<� Q@MDAD><M� NPN� M@NPGO<?JN� T� QDNP<GDU<M� H@?D<IO@� G<N� ?DA@M@IO@N�

M@KM@N@IO<>DJI@N� �Q@M=<G
� IPH\MD><
� NDH=_GD><� T� BMYAD><�� @G� >JHKJMO<HD@IOJ�

?@�PI<�"!,�?@�KMDH@M�JM?@I�T�NPN�?DA@M@IO@N�NJGP>DJI@N�T�KP@?<I�>JH@IO<M�

NJ=M@�GJN�H\OJ?JN�PODGDU<?JN��

Actividad 3. 

 JI� GJN� >JIJ>DHD@IOJN� <?LPDMD?JN� @I� G<� <>ODQD?<?� <IO@MDJM
� GJN� @NOP?D<IO@N�

KMJ>@?@I�<�M@NJGQ@M�KMJ=G@H<N�?@�<KGD><>D_I�?@�G<N�"!,�?@�KMDH@M�JM?@I
�?@�

H<I@M<�H<IP<G�T�C<>D@I?J�PNJ�?@�$@J$@=M<�T�?@G�*<KG@� 

Resultados 

-<M<�Q<GJM<M�@G�DHK<>OJ�?@�G<�N@>P@I>D<�?D?Y>OD><
�N@�DHKG@H@IO_�@I�PI�BMPKJ�

?@����@NOP?D<IO@N� ?@G� &3� N@H@NOM@� ?@� G<� ><MM@M<� ?@� &IB@ID@M]<� @I�0DNO@H<N�

 JHKPO<>DJI<G@N�?@G�&INODOPOJ�1@>IJG_BD>J�?@� JHDOYI��!JI?@�N@�J=N@MQ<MJI�

GJN�NDBPD@IO@N�M@NPGO<?JN�K<M<�><?<�PI<�?@�G<N�<>ODQD?<?@N� 

Actividad 1�� )JN� @NOP?D<IO@N� N@� A<HDGD<MDU<MJI� >JI� G<N� C@MM<HD@IO<N�
>JHKPO<>DJI<G@N� $@J$@=M<� T� *<KG@
� H<IDA@NO<I?J� DIO@M\N� T� K<MOD>DK<>D_I�

<>ODQ<��

Actividad 2��)JN�@NOP?D<IO@N�DIO@BM<?JN�@I�@LPDKJ�?<I�NJGP>D_I�<�@>P<>DJI@N�
?DA@M@I>D<G@N�JM?DI<MD<N�?@�KMDH@M�JM?@I��

!@�H<I@M<�H<IP<G��&H<B@I���
�N@�J=N@MQ<MJI�GJN�NDBPD@IO@N�M@NPGO<?JN��

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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Imagen 1. &IO@MKM@O<>D_I�B@JH\OMD><�<�H<IJ�?@�G<�"!,�?@�KMDH@M�JM?@I��

�� !PM<IO@� @G� ?@N<MMJGGJ� ?@� GJN� @E@M>D>DJN
� N@� ?@O@>O<MJI� ?@AD>D@I>D<N� @I�

<GB@=M<�T��>YG>PGJ�?DA@M@I>D<G�@�DIO@BM<G��

�� "G� ���� ?@� GJN� @NOP?D<IO@N� >JI>GPT@MJI� ?@� H<I@M<� N<ODNA<>OJMD<� G<�

M@NJGP>D_I�?@G�@E@M>D>DJ��

�� "G�OD@HKJ�K<M<�>JI>GPDM�>JI�G<�M@NJGP>D_I�?@G�@E@M>D>DJ�AP@�@I�KMJH@?DJ�

?@����HDIPOJN��

�� )<N� M@KM@N@IO<>DJI@N� BMYAD><N� IJ� AP@MJI� KM@>DN<N� T� G@N� GG@QJ� HP>CJ�

OD@HKJ��

 P<I?J�N@�KMJ>@?D_�<G�PNJ�?@�C@MM<HD@IO<N�>JHKPO<>DJI<G@N��&H<B@I���
�GJN�

M@NPGO<?JN�AP@MJI�GJN�NDBPD@IO@N��

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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Imagen 2. &IO@MKM@O<>D_I�B@JH@OMD><�?@�G<�"!,�?@�KMDH@M�JM?@I��0JAORM@��

�� +J�N@�?@O@>O<I�G<N�?@AD>D@I>D<N�LP@�?@�H<I@M<�H<IP<G�NJI�QDND=G@N
�

KP@N�N@�Q<I�?DM@>OJN�<�PODGDU<M�GJN�>JH<I?JN��

�� �����?@�GJN�@NOP?D<IO@N�M@NJGQD_�?@�H<I@M<�<?@>P<?J�GJ�NJGD>DO<?J��

�� "G�OD@HKJ�K<M<�>JI>GPDM�>JI�G<�M@NJGP>D_I�?@G�@E@M>D>DJ�AP@�@I�KMJH@?DJ�

?@���HDIPOJN��

�� )<N� M@KM@N@IO<>DJI@N� BMYAD><N� AP@MJI� KM@>DN<N� T� N@� B@I@M<MJI� ?@�

H<I@M<�DIH@?D<O<�>JHJ�N@�HP@NOM<I�@I�G<N�#DBPM<N��
���T����

�� "G������?@�GJN�@NOP?D<IO@N�H<IDA@NO<MJI�DIO@M\N�T�@I�IDIB`I�HJH@IOJ�

N@�HJNOM<MJI�<KYOD>JN���

�

Figura 4.�3DNO<N���GB@=M<D><�T�$MYAD><�?@G�><HKJ�?@�?DM@>>DJI@N�T��

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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NJGP>D_I�?@�G<�"!,�?@�KMDH@M�JM?@I�>JI�$@J$@=M<��

�

�

Figura 5.�/@KM@N@IO<>DJI@N���GB@=M<D><
�+PH\MD><�T�$MYAD><�?@G�><HKJ�?@�
?DM@>>DJI@N��

?@�G<�"!,�?@�KMDH@M�JM?@I�>JI�*<KG@��

�

Figura  6.�/@KM@N@IO<>D_I�$MYAD><�?@G�><HKJ�?@�?DM@>>DJI@N�T�NJGP>D_I�

�?@�G<�"!,�?@�KMDH@M�JM?@I�>JI�*<KG@� 

Actividad 3�� )JN� @NOP?D<IO@N� DIO@BM<?JN� @I� @LPDKJ� ?<I� NJGP>D_I� <� PI�
KMJ=G@H<�?@�<KGD><>D_I�?@�"!,�?@�KMDH@M�JM?@I�NJ=M@�>DM>PDOJN�@G\>OMD>JN�/)�

@I�N@MD@��

!@�H<I@M<�H<IP<G�N@�J=N@MQ<MJI�GJN�NDBPD@IO@N�M@NPGO<?JN��

Representación Numér ica 

Representación 
G ráfica 

Representación G ráfica  

Representación A lgebraica 

�Q<I>@N�@I�*<O@HYOD><�"?P><ODQ<��1@>IJGJB]<�T�H<O@HYOD><N�
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�� 0@�KM@N@IO<MJI�?DAD>PGO<?@N�K<M<�@G�KG<IO@<HD@IOJ�?@�G<�"!,�?@�KMDH@M�

JM?@I�LP@�HJ?@G<�PI�>DM>PDOJ�@G@>OMJ�/)�N@MD@���

�� -<M<�?<M�NJGP>D_I�<�G<�"!,�?@�KMDH@M�JM?@I
�N@�?@O@>O<MJI�?@AD>D@I>D<N�

@I�<GB@=M<�T��>YG>PGJ�?DA@M@I>D<G�@�DIO@BM<G��

�� "G� ���� ?@� GJN� @NOP?D<IO@N� >JI>GPT@MJI� ?@� H<I@M<� N<ODNA<>OJMD<� G<�

M@NJGP>D_I�?@G�KMJ=G@H<��

�� "G�OD@HKJ�K<M<�>JI>GPDM�>JI�G<�M@NJGP>D_I�?@G�KMJ=G@H<�AP@�@I�KMJH@?DJ�

?@����HDIPOJN��

�� -M@N@IO<MJI� ?DAD>PGO<?@N� @I� G<� M@KM@N@IO<>D_I� BMYAD><N� ?@G� M@NPGO<?J
�

KJM� G<� A<GO<� ?@� DIO@MKM@O<>D_I� ?@� G<N� Q<MD<=G@N� ?@K@I?D@IO@� @�

DI?@K@I?D@IO@��

�

 P<I?J�N@�KMJ>@?D_�<G�PNJ�?@�C@MM<HD@IO<N�>JHKPO<>DJI<G@N
�GJN�M@NPGO<?JN�

AP@MJI�GJN�NDBPD@IO@N��

�� �G� DBP<G� LP@� ?@� H<I@M<� H<IP<G
� N@� KM@N@IO<MJI� ?DAD>PGO<?@N� K<M<� @G�

KG<IO@<HD@IOJ� ?@� G<� "!,� ?@� KMDH@M� JM?@I� LP@� HJ?@G<� PI� >DM>PDOJ�

@G@>OMJ� /)� N@MD@
� T<� LP@� G<� C@MM<HD@IO<� >JHKPO<>DJI<G� IJ� C<>@� @G�

KG<IO@<HD@IOJ�?@G�KMJ=G@H<��

�� +J�N@�?@O@>O<I�G<N�?@AD>D@I>D<N�LP@�?@�H<I@M<�H<IP<G�NJI�QDND=G@N
�T<�
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