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5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�
RULHQWDFLyQ

,QWURGXFFLyQ���������������������������������������������������������������������������������������������������������������������������������������� ��
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+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ��



5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ
,QWURGXFFLyQ

/D� PDQLSXODFLyQ� PHGLDQWH� URERWV� LPSOLFD� HO� PRYLPLHQWR� GH� VyOLGRV� \
KHUUDPLHQWDV�D�WUDYpV�GHO�HVSDFLR��3RU�WDQWR�SDUHFH�HYLGHQWH�OD�QHFHVLGDG�GH
UHSUHVHQWDU�DGHFXDGDPHQWH�ODV�SRVLFLRQHV�\�RULHQWDFLRQHV�GH�ORV�HOHPHQWRV
TXH�FRPSRQHQ�XQ��URERW�

(Q� HVWH� &DStWXOR� VH� SUHVHQWDQ� XQD� VHULH� GH� IXQFLRQHV� GH� 0$7/$%�� TXH
IDFLOLWDQ� HO� PDQHMR� GH� ODV� PDWULFHV� TXH� UHSUHVHQWDQ� OD� SRVLFLyQ� \� OD
RULHQWDFLyQ�� $VLPLVPR�� HV� SRVLEOH� YLVXDOL]DU� ORV� FXDGURV� GH� UHIHUHQFLD� \
FRPSUREDU�JUiILFDPHQWH�FyPR�OHV�DIHFWDQ�ODV�WUDQVIRUPDFLRQHV�GH�URWDFLyQ�\
WUDVODFLyQ�

(O�OHFWRU�VRODPHQWH�QHFHVLWD�FRQRFHU�HO�PRGR�HQ�TXH�VH�PDQHMDQ�ODV�PDWULFHV
\�ORV�YHFWRUHV�HQ�0$7/$%�SDUD�FRPSUHQGHU�\�HPSOHDU�ODV�IXQFLRQHV�TXH�VH
GHVFULEHQ�HQ�HVWH�&DStWXOR��'LFKDV�IXQFLRQHV�VH�HPSOHDQ�HQ�HO�&DStWXOR���GH
2OOHUR�>�@�

,QVWUXFFLRQHV�0$7/$%

(Q�HO�VLJXLHQWH�FXDGUR�VH�PXHVWUD�XQ�UHVXPHQ�GH�ODV�IXQFLRQHV�GH�0$7/$%
TXH� IDFLOLWDQ� ODV� RSHUDFLRQHV� UHODFLRQDGDV� FRQ� OD� UHSUHVHQWDFLyQ� GH� OD
SRVLFLyQ�\�OD�RULHQWDFLyQ�GH�FXHUSRV�HQ�HO�HVSDFLR�

7DEOD������,QVWUXFFLRQHV�UHODFLRQDGRV�FRQ�OD�ORFDOL]DFLyQ��SRVLFLyQ�\�
RULHQWDFLyQ��

3URSyVLWR

HXO�WU *HQHUDU� D� SDUWLU� GH� ORV� iQJXORV� GH� (XOHU� =�<�=� OD� WUDQVIRUPDFLyQ
KRPRJpQHD�FRUUHVSRQGLHQWH

IUDPH 5HSUHVHQWDU�JUiILFDPHQWH�XQ�FXDGUR�GH�UHIHUHQFLD�FRQ�XQD�SRVLFLyQ�\
RULHQWDFLyQ�GDGDV

LVKRPRJ &RPSUREDU� VL� HO� DUJXPHQWR� TXH� VH� OH� SDVD� HV� XQD� WUDQVIRUPDFLyQ
KRPRJpQHD

URWYHF &DOFXODU�OD�WUDQVIRUPDFLyQ�GH�URWDFLyQ�HQ�WRUQR�D�XQ�YHFWRU

URW[��URW\��
URW]

&DOFXODU�ODV�WUDQVIRUPDFLRQHV�GH�URWDFLyQ�HQ�WRUQR�D�ORV�HMHV� �� �\�
UHVSHFWLYDPHQWH

US\�WU 2EWHQHU� OD� WUDQVIRUPDFLyQ� KRPRJpQHD� FRUUHVSRQGLHQWH� D� ORV� iQJXORV
53<�GDGRV

WUDQVO &iOFXORV�DVRFLDGRV�D�WUDQVIRUPDFLRQHV�GH�WUDVODFLyQ

WU�HXO 2EWHQHU�ORV�iQJXORV�GH�(XOHU�=�<�=�D�SDUWLU�GH�XQD�PDWUL]�GH�WUDQVIRU�
PDFLyQ�KRPRJpQHD

WU�US\ ([WUDHU�GH�XQD�WUDQVIRUPDFLyQ�KRPRJpQHD�VXV�FRUUHVSRQGLHQWHV�iQJX�
ORV�53<

WULQY &DOFXODU�OD�WUDQVIRUPDFLyQ�LQYHUVD�GH�XQD�GDGD

;̂ <̂ =̂
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$% HXO�WU
HXO�WU

3URSyVLWR *HQHUDU�D�SDUWLU�GH�ORV�iQJXORV�GH�(XOHU�=�<�=�OD�WUDQVIRUPDFLyQ�KRPRJpQHD
FRUUHVSRQGLHQWH�

6LQWD[LV 7 HXO�WU�>DOSKD�EHWD�JDPPD@�
7 HXO�WU�DOSKD�EHWD�JDPPD�

'HVFULSFLyQ (VWD�IXQFLyQ�GHYXHOYH�OD�WUDQVIRUPDFLyQ�KRPRJpQHD�TXH�FRUUHVSRQGH�D�ORV
iQJXORV� GH� (XOHU� =�<�=� �DOSKD�� EHWD� \� JDPPD��� TXH� VH� OH� SDVDQ� FRPR
SDUiPHWURV�

9HU�WDPELpQ US\�WU��WU�HXO

5HIHUHQFLDV &RUNH��3�,��$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

&UDLJ��-�-���,QWURGXFWLRQ�WR�URERWLFV��$GGLVRQ�:HVOH\��VHJXQGD�HG��������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ IUDPH
IUDPH

3URSyVLWR 5HSUHVHQWDU�JUiILFDPHQWH�XQ�FXDGUR�GH�UHIHUHQFLD�FRQ�XQD�SRVLFLyQ�\�RULHQ�
WDFLyQ�GDGDV�

6LQWD[LV IUDPH�77�FRORU�WDP�RSW�

'HVFULSFLyQ (VWD�IXQFLyQ�VH�HQFDUJD�GH�UHSUHVHQWDU�FXDOTXLHU�FXDGUR�GH�UHIHUHQFLD�PH�
GLDQWH� �� HMHV� RUWRJRQDOHV��3DUD� HOOR�KD\� TXH�SDVDUOH� FRPR�SDUiPHWUR� XQD
WUDQVIRUPDFLyQ��77��FRQ�OD�SRVLFLyQ�\�RULHQWDFLyQ�GHO�FXDGUR�GH�UHIHUHQFLD�D
YLVXDOL]DU�

(Q� HO� SDUiPHWUR� 77� WDPELpQ� HV� SRVLEOH� LQWURGXFLU� XQD� WUD\HFWRULD� GH
WUDQVIRUPDFLRQHV�\�HQ�HVWH�FDVR�VH�YLVXDOL]DQ�WRGRV�ORV�FXDGURV�GH�UHIHUHQFLD
TXH�FRPSRQHQ�GLFKD�WUD\HFWRULD�

(Q� HO� SDUiPHWUR� FRORU� VH� HVSHFLILFD� HO� FRORU� TXH� VH� TXLHUH� SDUD� OD
UHSUHVHQWDFLyQ�GHO�FXDGUR�\�PHGLDQWH�WDP�VH�LQGLFD�HO�WDPDxR�GHVHDGR�SDUD
ODV�IOHFKDV�TXH�UHSUHVHQWDQ�HO�VLVWHPD�GH�FRRUGHQDGDV�

6L� 77� HV� XQD� WUD\HFWRULD� GH� WUDQVIRUPDFLRQHV�� HV� SRVLEOH� HVSHFLILFDU� TXH
DSDUH]FDQ�VLPXOWiQHDPHQWH�WRGDV�ODV�WUDQVIRUPDFLRQHV�HQ�SDQWDOOD�GDQGR
XQ�YDORU�FXDOTXLHUD�DO�SDUiPHWUR�RSW��6L�QR�VH�LQWURGXFH�GLFKR�SDUiPHWUR�
ORV� FXDGURV� DSDUHFHQ� \� GHVDSDUHFHQ� VXFHVLYDPHQWH�� \� DO� ILQDO� VRODPHQWH
TXHGD�HO�~OWLPR�HQ�SDQWDOOD�

(MHPSORV 9HU�(MHPSOR�����HQ�2OOHUR�>�@�\�(MHPSOR�+�����

$�FRQWLQXDFLyQ�VH�SUHVHQWDQ�XQD�VHULH�GH�HMHPSORV�TXH�LOXVWUDQ�ODV�SRVLEL�
OLGDGHV�GH�HVWD�IXQFLyQ�

(MHPSOR�+������DUFKLYR�HMK���P�

3DUD� UHSUHVHQWDU� XQ� FXDGUR� GH� UHIHUHQFLD� ^$`�� UHVSHFWR� DO� FXDO� VH� YDQ� D
UHIHULU�ORV�FXDGURV�GH�ORV�VLJXLHQWHV�HMHPSORV��VH�SXHGH�HVFULELU�

7$� �>��������
��������
��������
�������@��

IUDPH��7$��¶F·�����
JULG�RQ
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$% IUDPH
(O�UHVXOWDGR�VH�REVHUYD�HQ�OD�)LJXUD�����

)LJXUD������&XDGUR�GH�UHIHUHQFLD�^$`�

(MHPSOR�+������DUFKLYR�HMK���P�

$� FRQWLQXDFLyQ� VH� YDQ� D� UHSUHVHQWDU� �� FXDGURV� GH� UHIHUHQFLD� �^%`� \� ^&`��
JHQHUDGRV�D�SDUWLU�GH�^$`�PHGLDQWH�URWDFLyQ�\�WUDVODFLyQ�

� ^%`�VHUi�^$`�URWDGR�����HQ�WRUQR�DO�HMH� �\�WUDVODGDGR�D� ODV�FRRUGHQDGDV
����������

� ^&`�VHUi� ^$`�URWDGR�����HQ�WRUQR�DO�HMH� �\�WUDVODGDGR�D� ODV�FRRUGHQDGDV
�������������

/DV�OtQHDV�D�HMHFXWDU�VHUtDQ�

7$� >��������
��� ���������
��� ��������
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5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ IUDPH
D[LV�>��������������@��6H� HVWDEOHFHQ� ORV� UDQJRV� GH� FDGD� HMH
SDUD� YLVXDOL]DU� ELHQ� ORV� PDUFRV� ^$`�
^%`�\�^&`�

JULG�RQ
YLHZ��������� � 6H�HVWDEOHFH�XQ�SXQWR�GH�YLVWD�DGHFXDGR�

UHVXOWDQGR�HO�JUiILFR�GH�OD�)LJXUD�����

)LJXUD������&XDGURV�GH�UHIHUHQFLD�^%`�\�^&`�

(MHPSOR�+������DUFKLYR�HMK���P�

3DUD� ILQDOL]DU� VH� YD� D� LOXVWUDU� HO� PRGR� HQ� TXH� VH� UHSUHVHQWDUtD� XQD
WUD\HFWRULD� GH� WUDQVIRUPDFLRQHV�� 6H� YD� D� FRQVLGHUDU� FRPR� HMHPSOR�� OD
WUD\HFWRULD�TXH�UHVXOWDUtD�GH�GHVSOD]DU�FDGD�FXDGUR�UHVSHFWR�DO�DQWHULRU�XQD
GLVWDQFLD�GH�����XQLGDGHV�D�OR�ODUJR�GH�ODV�GLUHFFLRQHVGH�GH�ORV�HMHV� �\� �
'LFKD�WUD\HFWRULD�VH�SRGUtD�SURJUDPDU�DVt�

Z� ���
7�������� �H\H����
IRU�QS� ����
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,QVWUXFFLRQHV�0$7/$% IUDPH
D[LV�>�������������@� � 6H� HVWDEOHFHQ� ORV� UDQJRV� GH� FDGD� HMH
SDUD�YLVXDOL]DU�ELHQ�ORV�PDUFRV�GH�OD
WUD\HFWRULD�

JULG�RQ
YLHZ�������� � 6H�HVWDEOHFH�XQ�SXQWR�GH�YLVWD�DGHFXDGR�

\�HO�UHVXOWDGR�HV�OD�)LJXUD�����

)LJXUD������7UD\HFWRULD�GH�WUDQVIRUPDFLRQHV�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
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5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ LVKRPRJ
LVKRPRJ

3URSyVLWR &RPSUREDU� VL� HO� DUJXPHQWR� TXH� VH� OH� SDVD� HV� XQD� WUDQVIRUPDFLyQ
KRPRJpQHD�

6LQWD[LV LVKRPRJ��7�

'HVFULSFLyQ 'HYXHOYH�´YHUGDGHURµ�VL�7�HV�XQD�PDWUL]��[��TXH�FRUUHVSRQGH�D�XQD�WUDQV�
IRUPDFLyQ�KRPRJpQHD�

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$% URWYHF
URWYHF

3URSyVLWR &DOFXODU�OD�WUDQVIRUPDFLyQ�GH�URWDFLyQ�HQ�WRUQR�D�XQ�YHFWRU�

6LQWD[LV 7 URWYHF�Y�WKHWD�

'HVFULSFLyQ (VWD�IXQFLyQ�GHYXHOYH�OD�WUDQVIRUPDFLyQ�KRPRJpQHD�7��TXH�UHSUHVHQWD�XQD
URWDFLyQ� GH� theta� UDGLDQHV� HQ� WRUQR� DO� YHFWRU� Y�� TXH� VH� OH� SDVD� FRPR
SDUiPHWUR�

(MHPSORV 9HU�(MHPSOR�+�����

9HU�WDPELpQ URW[��URW\��URW]

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ URW[��URW\��URW]
URW[��URW\��URW]

3URSyVLWR &DOFXODU� ODV� WUDQVIRUPDFLRQHV� GH� URWDFLyQ� HQ� WRUQR� D� ORV� HMHV� �� � \�
UHVSHFWLYDPHQWH�

6LQWD[LV 7 URW[�WKHWD�
7 URW\�WKHWD�
7 URW]�WKHWD�

'HVFULSFLyQ 'HYXHOYH� OD� WUDQVIRUPDFLyQ�KRPRJpQHD�7� TXH� UHSUHVHQWD� XQD� URWDFLyQ�GH

WKHWD�UDGLDQHV�HQ�WRUQR�D�ORV�HMHV� �� �\� �UHVSHFWLYDPHQWH�

(MHPSORV 9HU�(MHPSOR�����HQ�2OOHUR�>�@�\�(MHPSORV�+������+�����\�+�����

9HU�WDPELpQ URWYHF

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

;̂ <̂ =̂

;̂ <̂ =̂
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$% US\�WU
US\�WU

3URSyVLWR 2EWHQHU� OD� WUDQVIRUPDFLyQ�KRPRJpQHD� FRUUHVSRQGLHQWH� D� ORV� iQJXORV�53<
GDGRV�

6LQWD[LV 7 US\�WU�>U�S�\@�
7 US\�WU�U�S�\�

'HVFULSFLyQ (VWD�IXQFLyQ�GHYXHOYH�OD�WUDQVIRUPDFLyQ�KRPRJpQHD�TXH�FRUUHVSRQGH�D�ORV
iQJXORV�53<��UROO�SLWFK�\DZ���'LFKRV�iQJXORV�VH�OH�GHEHQ�SDVDU�H[SUHVDGRV

HQ� UDGLDQHV�� \� VRQ� ORV� iQJXORV� GH� URWDFLyQ� HQ� WRUQR� D� ORV� HMHV� �� � \�
UHVSHFWLYDPHQWH�

9HU�WDPELpQ WU�US\��HXO�WU

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

&UDLJ��-�-���,QWURGXFWLRQ�WR�URERWLFV��$GGLVRQ�:HVOH\��VHJXQGD�HG��������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

;̂ <̂ =̂
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ WU�HXO
WU�HXO

3URSyVLWR 2EWHQHU� ORV� iQJXORV� GH� (XOHU� =�<�=� D� SDUWLU� GH� XQD� PDWUL]� GH� WUDQVIRU�
PDFLyQ�KRPRJpQHD�

6LQWD[LV >DOSKD�EHWD�JDPPD@ WU�HXO�7�

'HVFULSFLyQ /D�IXQFLyQ�WU�HXO�GHYXHOYH�XQ�YHFWRU�GH�iQJXORV�HQ�UDGLDQHV�TXH�VH�FRUUHV�
SRQGHQ�FRQ�ORV�iQJXORV�GH�(XOHU�=�<�=�DVRFLDGRV�D�OD�VXEPDWUL]�GH�URWDFLyQ
GH�OD�WUDQVIRUPDFLyQ�KRPRJpQHD�7�TXH�VH�OH�SDVD�FRPR�SDUiPHWUR�

(MHPSORV 9HU�(MHPSOR�+�����

9HU�WDPELpQ HXO�WU��WU�US\

5HIHUHQFLDV &RUNH��3�,���$�URERWLFV�WRROER[�IRU�0$7/$%��,(((�5RERWLFV�DQG�$XWRPDWLRQ
0DJD]LQH��9RO����Q~P�����SS��������������

&UDLJ��-�-���,QWURGXFWLRQ�WR�URERWLFV��$GGLVRQ�:HVOH\��VHJXQGD�HG��������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



,QVWUXFFLRQHV�0$7/$% WU�US\
WU�US\

3URSyVLWR ([WUDHU� GH� XQD� WUDQVIRUPDFLyQ� KRPRJpQHD� VXV� FRUUHVSRQGLHQWHV� iQJXORV
53<�

6LQWD[LV >U�S�\@ WU�US\�7�

'HVFULSFLyQ (VWD�IXQFLyQ�GHYXHOYH�XQ�YHFWRU�TXH�FRQWLHQH�ORV�iQJXORV�53<�HQ�UDGLDQHV�
TXH�FRUUHVSRQGHQ�D�OD�VXEPDWUL]�URWDFLRQDO�GH�OD�WUDQVIRUPDFLyQ�KRPRJpQHD
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5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ
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KDEHU� XVDGR� WDPELpQ� OD� IXQFLyQ� URWYHF�Y�W�� TXH� SURSRUFLRQD� OD
WUDQVIRUPDFLyQ�KRPRJpQHD�TXH�FRUUHVSRQGH�D�XQD�URWDFLyQ�GH�XQ�iQJXOR�W
HQ�WRUQR�D�XQ�YHFWRU�Y��(O�PRGR�GH�HPSOHDUOD�HQ�HVWD�FDVR�KDEUtD�VLGR�

URWYHF�>�����@·�W�

(MHPSOR�+����

&RQVLGpUHVH�DKRUD�XQ�PDQLSXODGRU�SODQR�FRQ�XQD�DUWLFXODFLyQ�GH�WUDVODFLyQ
\�RWUD�GH�URWDFLyQ�FRPR�HO�TXH�VH�PXHVWUD�HQ�OD�)LJXUD�+�����

�

)LJXUD������&DPELR�GH�VLVWHPDV�GH�UHIHUHQFLD�HQ�XQ�PDQLSXODGRU�SODQR�

=̂
3% 3% 0 G 0 1

7=

3%

θ

l

G

{A}

{B}

;̂$

<̂$

;̂%<̂%

3
%

θ

��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV



5HIHUHQFLDV
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WDQWR�ORV�FRPDQGRV�GH�0$7/$%�QHFHVDULRV�VHUtDQ�ORV�VLJXLHQWHV�

V\PV�W�O�G�S[�S\�UHDO
3HQ%� �>S[�S\����@
�
Y�� �>O
VLQ�W��O
FRV�W���@�
Y�� �>��G��@�
VROXFLRQ� �WUDQVO�Y��
WUDQVO�Y��
URW]�SL���W�
3HQ%

5HIHUHQFLDV

>�@ 2OOHUR�� $��� 5REyWLFD�� 0DQLSXODGRUHV� \� URERWV� PyYLOHV�� 0DUFRPER�
%RL[DUHX�HGLWRUHV�������

O θsin O θcos 0
7

0 G 0
7

+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV ���



5HSUHVHQWDFLyQ�GH�OD�SRVLFLyQ�\�OD�RULHQWDFLyQ
��� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

HO�HVWXGLR�GH�PDQLSXODGRUHV�\�URERWV�PyYLOHV


	Introducción
	Instrucciones MATLAB
	Ejemplos
	Referencias

