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&RQWURO�GH�URERWV�PDQLSXODGRUHV
,QWURGXFFLyQ

(Q�HVWH� FDStWXOR� VH� SUHVHQWDQ�XQD� VHULH� GH� EORTXHV�TXH�SHUPLWHQ� VLPXODU
GLYHUVRV�HVTXHPDV�GH�FRQWURO�TXH�VH�SUHVHQWDQ�HQ�HO�&DStWXOR���GH�2OOHUR�>�@�
(Q� FRQFUHWR� VH� GLVSRQH� GH� EORTXHV� SDUD� VLPXODU� OD� WpFQLFD� GHO� SDU� FRP�
SXWDGR��HO�FRQWURO�DGDSWDWLYR�\�HO�FRQWURO�FRQ�DSUHQGL]DMH�

$GHPiV�GH�OD�GHVFULSFLyQ�GH�ORV�EORTXHV�QHFHVDULRV�SDUD�VLPXODU�HVWDV�WpFQL�
FDV��WDPELpQ�VH�GLVSRQH�DO�PHQRV�GH�XQ�HMHPSOR�FRPSOHWR�GH�OD�LPSOHPHQ�
WDFLyQ�GH�FDGD�XQD�GH�HOODV�

&RQWURO�PHGLDQWH�OD�WpFQLFD�GHO�SDU�FRPSXWDGR

([LVWHQ� GRV� EORTXHV� SDUD� HO� FRQWURO�PHGLDQWH� HO� SDU� FRPSXWDGR� �´&RQWURO
3'µ�\�´&RQWURO�3,'µ��

'LFKRV� EORTXHV� VH� GHVFULEHQ� HQ� ODV� VLJXLHQWHV� SiJLQDV�� $VLPLVPR�� H[LVWHQ
XQD�VHULH�GH�HMHPSORV�GH�LPSOHPHQWDFLRQHV�FRPSOHWDV�GH�OD�WpFQLFD�GHO�SDU
FRPSXWDGR�PHGLDQWH�EORTXHV�GH�+(0(52�
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�PHGLDQWH�OD�WpFQLFD�GHO�SDU�FRPSXWDGR &RQWURO�3'
&RQWURO�3'

3URSyVLWR &DOFXODU�HO�WpUPLQR� �TXH�IRUPD�SDUWH�GHO�SDU�GH�FRQWURO�DVRFLDGR�D�OD�WpF�
QLFD�GHO�SDU�FRPSXWDGR�XVDQGR�XQ�3'�

'HVFULSFLyQ 7RPDQGR�FRPR�HQWUDGDV�ORV�YHFWRUHV�FROXPQD�q��q’��SRVLFLRQHV�\�YHORFLGDGHV
DUWLFXODUHV���qd��qd’�\�qd’’��SRVLFLRQHV��YHORFLGDGHV�\�DFHOHUDFLRQHV�DUWLFXODUHV
GHVHDGDV���HVWH�EORTXH�FDOFXOD�HO�SDU�

�

DVRFLDGR�D� OD� WpFQLFD�GHO�SDU�FRP�
SXWDGR�FRQ�FRQWURODGRU�3'�

�����

GRQGH� � VRQ� YHFWRUHV� GH� Q� HUURUHV� GH� SRVLFLyQ� \� YHORFLGDG
UHVSHFWLYDPHQWH�

�����

\� �� �VRQ�ODV�PDWULFHV�GLDJRQDOHV�Q[Q�
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&RQWURO�GH�URERWV�PDQLSXODGRUHV &RQWURO�3'
(MHPSORV 9HU�(MHPSORV����������\�����GH�2OOHUR�>�@�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�PHGLDQWH�OD�WpFQLFD�GHO�SDU�FRPSXWDGR &RQWURO�3,'
&RQWURO�3,'

3URSyVLWR &DOFXODU�HO�WpUPLQR� �TXH�IRUPD�SDUWH�GHO�SDU�GH�FRQWURO�DVRFLDGR�D�OD�WpF�
QLFD�GHO�SDU�FRPSXWDGR�XVDQGR�XQ�3,'�

'HVFULSFLyQ 7RPDQGR�FRPR�HQWUDGDV�ORV�YHFWRUHV�FROXPQD�q��q’��SRVLFLRQHV�\�YHORFLGDGHV
DUWLFXODUHV���qd��qd’�\�qd’’��SRVLFLRQHV��YHORFLGDGHV�\�DFHOHUDFLRQHV�DUWLFXODUHV
GHVHDGDV���HVWH�EORTXH�FDOFXOD�HO�SDU�

�

DVRFLDGR�D� OD� WpFQLFD�GHO�SDU�FRP�
SXWDGR�FRQ�FRQWURODGRU�3,'�

�����

GRQGH� � VRQ� YHFWRUHV� GH� Q� HUURUHV� GH� SRVLFLyQ� \� YHORFLGDG
UHVSHFWLYDPHQWH�

�����

\� �� �� �VRQ�ODV�PDWULFHV�GLDJRQDOHV�Q[Q�
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&RQWURO�GH�URERWV�PDQLSXODGRUHV &RQWURO�3,'
(MHPSORV 9HU�(MHPSORV�����\�����GH�2OOHUR�>�@�

5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�DGDSWDWLYR &RQWURO�3,'
&RQWURO�DGDSWDWLYR

6H�KDQ�GHVDUUROODGR�XQD�VHULH�GH�EORTXHV�TXH�SHUPLWHQ�OD�VLPXODFLyQ�GH�OD
WpFQLFD�GH�FRQWURO�GH�LQHUFLD�DGDSWDWLYR��6ORWLQH�\�/L�>�@��TXH�VH�SUHVHQWD�HQ
HO�&DStWXOR���GH�2OOHUR�>�@��/RV�EORTXHV�TXH�SHUPLWHQ�FDOFXODU�ORV�WpUPLQRV
GH� OD� GLQiPLFD� GHO� EUD]R� UREyWLFR� DO� YDULDU� DOJXQR� GH� VXV� SDUiPHWURV� VH
SXHGHQ�HPSOHDU�SDUD�VLPXODU�RWUDV�WpFQLFDV�GH�FRQWURO�DGDSWDWLYR�

/RV�EORTXHV�GLVSRQLEOHV�VRQ�ORV�VLJXLHQWHV�

+D\�TXH�WHQHU�HQ�FXHQWD�TXH�FXDQGR�VH�FDOFXOD�OD�HVWLPDFLyQ�GH�ODV�PDVDV
HQ�FDGD�LQVWDQWH��GLFKD�HVWLPDFLyQ�QR�DIHFWD�D�OD�HVWLPDFLyQ�GH�ORV�PRPHQ�
WRV� GH� LQHUFLD�� (V� GHFLU�� VRODPHQWH� VH� PRGLILFD� OD� VH[WD� FROXPQD� GH� ODV
PDWUL]�GH�SDUiPHWURV�FLQHPiWLFRV�\�GLQiPLFRV��YHU�VHFFLyQ�G\Q�GHO�&DStWXOR
��GHO�PDQXDO��

/D�PD\RUtD�GH�ORV�EORTXHV�TXH�VH�SUHVHQWDQ�D�FRQWLQXDFLyQ�VRQ�DQiORJRV�D
ORV�GHVFULWRV�HQ�HO�&DStWXOR���GHO�PDQXDO��FRQ�OD�~QLFD�VDOYHGDG�GH�TXH�H[LV�
WHQ� HQWUDGDV� DGLFLRQDOHV� SDUD� SRGHU� PRGLILFDU� HQ� FDGD� LQVWDQWH� OD� HVWL�
PDFLyQ�GH�ODV�PDVDV�\�GH�ODV�IULFFLRQHV�
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�GH�URERWV�PDQLSXODGRUHV &RQWURO�GH�LQHUFLD�DGDSWDWLYR
&RQWURO�GH�LQHUFLD�DGDSWDWLYR

3URSyVLWR &DOFXODU� OD� HVWLPDFLyQ� GH� FLHUWRV� SDUiPHWURV� GHO� PDQLSXODGRU� VHJ~Q� ODV
HFXDFLRQHV�GHO�HVTXHPD�GH�FRQWURO�GH�LQHUFLD�DGDSWDWLYR�

'HVFULSFLyQ 'HYXHOYH� OD� HVWLPDFLyQ� GH� ODV� PDVDV� \� ODV� IULFFLRQHV� GH� XQ� GHWHUPLQDGR
PDQLSXODGRU�D�SDUWLU�GH� ODV�SRVLFLRQHV��YHORFLGDGHV�\�DFHOHUDFLRQHV�DUWLFX�
ODUHV�GHVHDGDV� �TG��TG·� \�TG··��� \� GH� ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFX�
ODUHV�LQVWDQWiQHDV��T�\�T·���$VLPLVPR��GHYXHOYH�HO�WpUPLQR�

�����

GRQGH� � VRQ� YHFWRUHV� GH� Q� HUURUHV� GH� SRVLFLyQ� \� YHORFLGDG� UHVSHFWLYD�
PHQWH��\� �HV�XQD�PDWUL]�GLDJRQDO�GHILQLGD�SRVLWLYD�GH�GLPHQVLRQHV�Q[Q�
VLHQGR�Q�HV�HO�Q~PHUR�GH�DUWLFXODFLRQHV�GHO�PDQLSXODGRU�

/DV�HVWLPDFLRQHV�GH�PDVDV�\�IULFFLRQHV�SXHGHQ�VHUYLU�FRPR�HQWUDGDV�DO�UHVWR
GH�ORV�EORTXHV�TXH�VH�GHVFULEHQ�HQ�HVWD�VHFFLyQ��'LFKDV�HVWLPDFLRQHV�VH�FDO�
FXODQ�LQWHJUDQGR�OD�H[SUHVLyQ�

�����

GRQGH� � HV� OD� GHULYDGD� UHVSHFWR� DO� WLHPSR� GH� ODV� HVWLPDFLRQHV� GH� ORV

SDUiPHWURV��YHFWRU�GH�GLPHQVLRQHV�U[���� �HV�XQD�PDWUL]�GLDJRQDO�GHILQLGD
SRVLWLYD�GH�GLPHQVLRQHV�U[U�\� �HV�XQD�PDWUL]�GH�IXQFLRQHV�WHPSRUDOHV
FRQRFLGDV� GH� GLPHQVLRQHV� Q[U�� VLHQGR� U� HO� Q~PHUR� GH� SDUiPHWURV� TXH� VH
HVWiQ�HVWLPDQGR�

3RU�RWUR�ODGR��OD�VDOLGD�<� �
HVWLP��SXHGH�VHUYLU�SDUD�VLPXODU�HO�HVTXHPD
GH� FRQWURO� GH� LQHUFLD� DGDSWDWLYR� �YHU�(MHPSOR� ���� GH�2OOHUR� >�@���(Q�GLFKR
HVTXHPD��HO�SDU�GH�FRQWURO�TXH�VH�DSOLFD��YLHQH�GDGR�SRU�

�����

GRQGH� �HV�XQD�PDWUL]�GH�JDQDQFLDV�
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&RQWURO�DGDSWDWLYR &RQWURO�GH�LQHUFLD�DGDSWDWLYR
3DUiPHWURV

3UHFDXFLRQHV 6H� GHEH� WHQHU� HQ� FXHQWD� TXH� HVWH� EORTXH� HPSOHD� ODV� YDULDEOHV� JOREDOHV
GHQRPLQDGDV�'<1B(67,0�\�(6B90�

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

5HIHUHQFLDV /HZLV�� )�/��� &�7�� $EGDOODK�� '�0�� 'DZVRQ��&RQWURO� RI� URERW�PDQLSXODWRUV�
0DFPLOODQ�3XEOLVKLQJ�&RPSDQ\�������

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

6ORWLQH��-���/L��:���$GDSWLYH�PDQLSXODWRU�FRQWURO��D�FDVH�VWXG\��,(((�7UDQV�
RQ�$XWRPDWLF�&RQWURO��9RO������SS�����������������

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q�GHO�&DStWXOR��

0DWUL]�����SDUD�HO�FiOFXOR�GH�ODV�HVWLPDFLRQHV�GHΓ
ORV�SDUiPHWURV��6XV�GLPHQVLRQHV�VRQ�U[U

0DWUL]�����SDUD�HO�FiOFXOR�GH�OD�VHxDO�GH�FRQWURO�Λ
6XV�GLPHQVLRQHV�VRQ�Q[Q

6H�LQWURGXFLUtD�>���������@�SDUD�HO�FDVR�HQ�TXH
OD�DFHOHUDFLyQ��IXHUD�HQ�OD�GLUHFFLyQ�\��VHQWLGR
GHO�YHFWRU��=�

9HFWRUHV�FRQ�ODV��HVWLPDFLRQHV��LQLFLDOHV��SDUD
ORV�SDUiPHWURV�FRUUHVSRQGLHQWHV
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

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



&RQWURO�GH�URERWV�PDQLSXODGRUHV ,QYHUVD�GH�OD�PDWUL]�GH�PDVDV
,QYHUVD�GH�OD�PDWUL]�GH�PDVDV

3URSyVLWR &DOFXODU�HO�SURGXFWR�GH� OD� LQYHUVD�GH� OD�PDWUL]�GH�PDVDV�GHO�PDQLSXODGRU
SRU�XQ�YHFWRU� FROXPQD� �,Q�� TXH� VH� OH�SDVD� FRPR� HQWUDGD��'LVSRQH�GH�XQD
HQWUDGD�SDUD�SURSRUFLRQDUOH�ODV�HVWLPDFLRQHV�GH�ODV�PDVDV�HQ�FDGD�LQVWDQWH�

'HVFULSFLyQ (VWH�EORTXH�VH�HQFDUJD�GH�REWHQHU�HO�UHVXOWDGR�GHO�SURGXFWR�

������

GRQGH�,Q� HV�XQ�YHFWRU� FROXPQD�FXDOTXLHUD�TXH� VH� OH�GD� FRPR�HQWUDGD��/D
RWUD�HQWUDGD�GHO�EORTXH�HV�HYLGHQWHPHQWH�XQ�YHFWRU�FROXPQD�FRQ� ODV�SRVL�
FLRQHV�DUWLFXODUHV��$�OD�VDOLGD��HO�UHVXOWDGR�HV�XQ�YHFWRU�FROXPQD�WDPELpQ�

'LVSRQH�GH�XQD�HQWUDGD�GHQRPLQDGD�QXHYDV�P��TXH�SHUPLWH�PRGLILFDU��OD
HVWLPDFLyQ�GH�ODV�PDVDV�GHO�PDQLSXODGRU�HQ�FDGD�LQVWDQWH�

3DUiPHWURV

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

0 1– T( ) ,Q⋅

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�DGDSWDWLYR 0RGHOR�GH�IULFFLRQHV
0RGHOR�GH�IULFFLRQHV

3URSyVLWR &DOFXODU�HO�SDU� FRUUHVSRQGLHQWH�D� ODV� IULFFLRQHV�YLVFRVD�\�GH�&RXORPE�HP�
SOHDQGR�FLHUWR�PRGHOR�SDUD�ODV�PLVPDV��'LVSRQH�GH�HQWUDGDV�SDUD�PRGLILFDU
ODV�HVWLPDFLRQHV�GH�ODV�IULFFLRQHV�HQ�FDGD�LQVWDQWH

'HVFULSFLyQ 'HYXHOYH�HO�SDU��YHFWRU�FROXPQD�WDXBI��TXH�FRQWLHQH�ODV�IULFFLRQHV�D�SDUWLU
GHO�YHFWRU�FROXPQD�GH�YHORFLGDGHV�DUWLFXODUHV��T·��TXH�VH�OH�SDVH��

(O�PRGHOR�TXH�VH�HPSOHD�HV�

������

GRQGH�HO�VXEtQGLFH�L�VH�UHILHUH�D�OD�DUWLFXODFLyQ�L��pVLPD��/RV�SDUiPHWURV�TXH
DSDUHFHQ�HQ�HVWH�PRGHOR�VH�GHWDOODQ�D�FRQWLQXDFLyQ�

'LVSRQH�GH�WUHV�HQWUDGDV�GHQRPLQDGDV�QXHYDV�E��QXHYDV�WFS�\�QXHYDV
WFP��TXH�SHUPLWHQ�PRGLILFDU�HQ�FDGD�LQVWDQWH� ODV�HVWLPDFLRQHV�GH� ODV�IULF�
FLRQHV�YLVFRVDV�\�GH�ODV�IULFFLRQHV�GH�&RXORPE�SDUD�URWDFLyQ�SRVLWLYD�\�QHJD�
WLYD�UHVSHFWLYDPHQWH��

3DUiPHWURV 7RGRV�ORV�SDUiPHWURV�TXH�VH�VROLFLWDQ�HQ�HO�FXDGUR�GH�GLiORJR�TXH�VH�PXHVWUD
D�FRQWLQXDFLyQ�VRQ�YHFWRUHV�FRQ�XQ�Q~PHUR�GH�HOHPHQWRV�LJXDO�DO�Q~PHUR�GH
DUWLFXODFLRQHV�GHO�PDQLSXODGRU�

&DGD�HOHPHQWR�GH�GLFKRV�YHFWRUHV�KDFH�UHIHUHQFLD�D�OD�FRUUHVSRQGLHQWH�DUWL�
FXODFLyQ�GHO�PDQLSXODGRU��$Vt�SRU�HMHPSOR��HO�VHJXQGR�HOHPHQWR�GHO�YHFWRU�GH
IULFFLRQHV� YLVFRVDV�� HV� OD� IULFFLyQ� YLVFRVD� GH� OD� VHJXQGD� DUWLFXODFLyQ� GHO
PDQLSXODGRU�

/RV� SDUiPHWURV� GH� IULFFLyQ� KDQ� GH� HVWDU� UHIHULGRV� DO�PRWRU�� SRU� OR� TXH� HO
FXDGUR�GH�GLiORJR�VROLFLWD�WDPELpQ�HO�SDUiPHWUR�GH�UHGXFFLyQ�*�FRQ�OD�ILQD�
OLGDG�GH�SRGHU�UHIHULU�ORV�YDORUHV�GH�IULFFLyQ�D�ORV�HQODFHV�
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&RQWURO�GH�URERWV�PDQLSXODGRUHV 0RGHOR�GH�IULFFLRQHV
5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������

*�HV�YHORFLGDG�GH�OD�DUWLFXODFLyQ�YHORFLGDG�GHO
HQODFH

6RQ�ORV�HOHPHQWRV������GHO�PRGHOR

6RQ�ORV�HOHPHQWRV�������GHO�PRGHOR

6RQ�ORV�HOHPHQWRV������GHO�PRGHOR
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&RQWURO�DGDSWDWLYR 7pUPLQR�GH�OD�PDWUL]�GH�PDVDV
7pUPLQR�GH�OD�PDWUL]�GH�PDVDV

3URSyVLWR &DOFXODU�HO�SDU�DVRFLDGR�D�OD�PDWUL]�GH�PDVDV��'LVSRQH�GH�XQD�HQWUDGD�SDUD
PRGLILFDU�OD�HVWLPDFLyQ�GH�ODV�PDVDV�HQ�FDGD�LQVWDQWH�

'HVFULSFLyQ &DOFXOD�HO�SURGXFWR�GH�OD�PDWUL]�GH�PDVDV�SRU�HO�YHFWRU�GH�HQWUDGD�,Q��(Q�OD
RWUD�HQWUDGD�KD\�TXH� LQWURGXFLU�HO�YHFWRU�GH�SRVLFLRQHV�DUWLFXODUHV�T��6L�HO
YHFWRU�,Q�HV�HO�YHFWRU�GH�DFHOHUDFLRQHV�DUWLFXODUHV��HQWRQFHV�D�OD�VDOLGD�GHO
EORTXH�VH�WLHQH�HO�SDU�DVRFLDGR�D�OD�PDWUL]�GH�PDVDV��

������

3DUD�XQ�PDQLSXODGRU�FRQ�Q�DUWLFXODFLRQHV�OD�PDWUL]�GH�PDVDV�WLHQH�GLPHQ�
VLRQHV�Q[Q�\�HV�VLPpWULFD�

+D\�TXH�UHFRUGDU�TXH�VL�VH�LQWURGXFHQ�SDUiPHWURV�GLQiPLFRV�UHODWLYRV�D�OD
LQHUFLD�GHO�PRWRU��HQWRQFHV�GLFKD�LQHUFLD��UHIHULGD�DO�FXDGUR�GH�UHIHUHQFLD�GHO
HQODFH��DSDUHFHUi�HQ�OD�GLDJRQDO�GH�OD�PDWUL]�0�

6H�GLVSRQH�GH�XQD�HQWUDGD��QXHYDV�P��SDUD�PRGLILFDU�HQ�FDGD�LQVWDQWH�OD
HVWLPDFLyQ�GH�ODV�PDVDV�GHO�PDQLSXODGRU�

3DUiPHWURV

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

0 T( ) T’’⋅

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

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



&RQWURO�GH�URERWV�PDQLSXODGRUHV 7pUPLQR�GH�OD�PDWUL]�GH�PDVDV
5HIHUHQFLDV 2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�DGDSWDWLYR 7pUPLQRV�FHQWUtJXIRV�\�GH�&RULROLV
7pUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV

3URSyVLWR &DOFXODU�HO�SDU�FRUUHVSRQGLHQWH�D�ORV�WpUPLQRV�FHQWUtIXJRV�\�GH�&RULROLV��6H
GLVSRQH�GH�XQD�HQWUDGD�SDUD�PRGLILFDU�HQ�FDGD�LQVWDQWH�OD�HVWLPDFLyQ�GH�ODV
PDVDV�

'HVFULSFLyQ 'HYXHOYH�XQ�YHFWRU�FROXPQD�FRQ�HO�SDU�TXH�FRUUHVSRQGH�D�ORV�WpUPLQRV�FHQ�
WUtIXJRV�\�GH�&RULROLV�SDUD�HO�HVWDGR�GHILQLGR�SRU�ORV�YHFWRUHV�FROXPQD�T�\�T·�
TXH�VRQ�UHVSHFWLYDPHQWH�ODV�SRVLFLRQHV�\�YHORFLGDGHV�DUWLFXODUHV�

6H�GLVSRQH�GH�XQD�HQWUDGD�DGLFLRQDO��QXHYDV�P��SDUD�OD�LQWURGXFFLyQ�GH�ODV
HVWLPDFLRQHV�GH�ODV�PDVDV�HQ�FDGD�LQVWDQWH�

3DUiPHWURV

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

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

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

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



&RQWURO�GH�URERWV�PDQLSXODGRUHV 7pUPLQRV�JUDYLWDWRULRV
7pUPLQRV�JUDYLWDWRULRV

3URSyVLWR &DOFXODU�HO�SDU�GHELGR�D�ORV�WpUPLQRV�JUDYLWDWRULRV��'LVSRQH�GH�XQD�HQWUDGD
SDUD�LU�SDViQGROH�ODV�HVWLPDFLRQHV�GH�ODV�PDVDV�HQ�FDGD�PRPHQWR�

'HVFULSFLyQ 'HYXHOYH�XQ�YHFWRU�FROXPQD�FRQ�HO�SDU�TXH�FRUUHVSRQGH�DO�WpUPLQR�JUDYLWD�
WRULR�SDUD�HO�HVWDGR�GHILQLGR�SRU�HO�YHFWRU�FROXPQD�T�GH�YDULDEOHV�DUWLFXODUHV�
/D�HQWUDGD�GHQRPLQDGD�QXHYDV�P�VLUYH�SDUD�SDVDUOH�OD�HVWLPDFLyQ�GH�ODV
PDVDV�HQ�FDGD�PRPHQWR��

3DUiPHWURV

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

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

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.

6H�LQWURGXFLUtD�>���������@�SDUD�HO�FDVR�HQ�TXH
OD�DFHOHUDFLyQ��IXHUD�HQ�OD�GLUHFFLyQ�\��VHQWLGR
GHO�YHFWRU��=�
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

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



&RQWURO�DGDSWDWLYR 7pUPLQR�9P�GH�&RULROLV
7pUPLQR�9P�GH�&RULROLV

3URSyVLWR &DOFXODU�HO�SURGXFWR�GH�XQ�YHFWRU�SRU�HO�WpUPLQR� �GH�&RULROLV��7LHQH�XQD
HQWUDGD�SDUD�SDVDUOH�ODV�HVWLPDFLRQHV�GH�ODV�PDVDV�HQ�FDGD�LQVWDQWH�

'HVFULSFLyQ &DOFXOD�HO�SURGXFWR�GHO�WpUPLQR� �GH�&RULROLV�SRU�HO�YHFWRU�GH�HQWUDGD�,Q�
(Q�OD�RWUDV�HQWUDGDV�KD\�TXH�LQWURGXFLU�ORV�YHFWRUHV�FRQ�ODV�SRVLFLRQHV�\�ODV
YHORFLGDGHV�DUWLFXODUHV��T�\�T·�UHVSHFWLYDPHQWH���6L�HO�YHFWRU�,Q�HV�HO�YHFWRU
GH�YHORFLGDGHV�DUWLFXODUHV��HQWRQFHV�D�OD�VDOLGD�GHO�EORTXH�VH�WLHQH�HO�SDU�DVR�
FLDGR�DO�WpUPLQR�FHQWUtIXJR�\�GH�&RULROLV�

������

/D� HQWUDGD�QXHYDV� P� SHUPLWH� SDVDUOH� ODV� HVWLPDFLRQHV� GH� ODV�PDVDV� HQ
FDGD�LQVWDQWH�

3DUiPHWURV

$OJRULWPR (O�WpUPLQR� �VH�FDOFXOD�PHGLDQWH�OD�IyUPXOD�

������
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&RQWURO�GH�URERWV�PDQLSXODGRUHV 7pUPLQR�9P�GH�&RULROLV
VLHQGR� �HO�SURGXFWR�GH�.URQHFNHU�>�@�\� �

3UHFDXFLRQHV 6H�GHEH�WHQHU�HQ�FXHQWD�TXH�HVWH�EORTXH�HPSOHD�XQD�YDULDEOH�JOREDO�GHQRPL�
QDGD�(6B90�

5HIHUHQFLDV /HZLV�� )�/��� &�7�� $EGDOODK�� '�0�� 'DZVRQ��&RQWURO� RI� URERW�PDQLSXODWRUV�
0DFPLOODQ�3XEOLVKLQJ�&RPSDQ\�������

2OOHUR��$���5REyWLFD��0DQLSXODGRUHV� \� URERWV�PyYLOHV��0DUFRPER�%RL[DUHX
HGLWRUHV�������
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&RQWURO�FRQ�DSUHQGL]DMH
&RQWURO�FRQ�DSUHQGL]DMH

6H�GLVSRQH�GH�XQ�EORTXH�SDUD�OD�LPSOHPHQWDFLyQ�GHO�HVTXHPD�GH�FRQWURO�FRQ
DSUHQGL]DMH�TXH�DSDUHFH�GHVFULWR�HQ�&UDLJ�>�@�

/D�LPSOHPHQWDFLyQ�GHO�HVTXHPD�GH�DSUHQGL]DMH�QR�HV�GHO�WRGR�LQWXLWLYD��SRU
OR�TXH�VH�UXHJD�DO�OHFWRU�TXH�SUHVWH�HVSHFLDO�DWHQFLyQ�D�OD�GHVFULSFLyQ�GH�HVWH
EORTXH��6H�HPSOHD�XQ�ILFKHUR�GHQRPLQDGR�¶LWHUD�PDW·�SDUD�DOPDFHQDU�ORV
UHVXOWDGRV�GH�FDGD�LWHUDFLyQ�\�DVt�SRGHU�HPSOHDUORV�HQ�ORV�FiOFXORV�GH�OD�VL�
JXLHQWH�LWHUDFLyQ�

(O�EUHYH�HMHPSOR�TXH�DFRPSDxD�D�OD�GHVFULSFLyQ�GH�HVWH�EORTXH�UHVXOWD�PX\
LOXVWUDWLYR�D�HIHFWRV�GH�FRPSUHQGHU�VX�XVR�

$� FRQWLQXDFLyQ� VH�SDVD�D�GHVFULELU�EUHYHPHQWH�GLFKR�EORTXH� FRQ�REMHWR�GH
SRQHU�GH�PDQLILHVWR�FXDO�HV�VX�XWLOLGDG�HQ�GLFKR�HVTXHPD��
+(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD
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&RQWURO�GH�URERWV�PDQLSXODGRUHV 3DU�UHDOLPHQWDGR�DSUHQGLGR
3DU�UHDOLPHQWDGR�DSUHQGLGR

3URSyVLWR &DOFXODU�XQ�SDU�PHGLDQWH�DSUHQGL]DMH�HQ�UHSHWLFLRQHV�VXFHVLYDV�GHO�PLVPR
PRYLPLHQWR��'LFKR�SDU�KD\�TXH�VXPDUOR�DO�SDU�GH�FRQWURO

'HVFULSFLyQ (VWH�EORTXH�FDOFXOD��PHGLDQWH�UHSHWLFLRQHV�VXFHVLYDV�GHO�PLVPR�PRYLPLHQWR�

HO�SDU� ��TXH�DSDUHFH�HQ�OD�OH\�GH�FRQWURO��&UDLJ�>�@��

������

'LFKR�SDU�YLHQH�GDGR�SRU�OD�HFXDFLyQ�

������

GRQGH� �VH�FDOFXOD�HQ�LWHUDFLRQHV�VXFHVLYDV�D�SDUWLU�GH�OD�H[SUHVLyQ�

������

VLHQGR�

������

&RPR�HQWUDGDV�VH�QHFHVLWDQ�ODV�SRVLFLRQHV��YHORFLGDGHV�\�DFHOHUDFLRQHV�DUWL�
FXODUHV�DFWXDOHV�\�GHVHDGDV�

7UDV�FDGD�LWHUDFLyQ�KD\�TXH�JXDUGDU�HO�HVSDFLR�GH�WUDEDMR�HQ�XQ�ILFKHUR�FRQ
HO� QRPEUH� ¶LWHUD�PDW·� HQ� HO� GLUHFWRULR� GH� WUDEDMR�� (V� QHFHVDULR� TXH� HO
ILFKHUR� WHQJD� HVH� QRPEUH�� \D� TXH� HO� EORTXH� 6LPXOLQN� LQWHQWD� DEULU� GLFKR
ILFKHUR�SDUD�FDUJDU�ORV�UHVXOWDGRV�GH�OD�LWHUDFLyQ�DQWHULRU�

3RU� WDQWR�� FXDQGR� VH�TXLHUD�HPSH]DU�GHVGH� OD�SULPHUD� LWHUDFLyQ�GH�QXHYR
VHUi�QHFHVDULR�ERUUDU�HO�DUFKLYR�¶LWHUD�PDW·�GHO�GLUHFWRULR�GH�WUDEDMR�
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&RQWURO�FRQ�DSUHQGL]DMH 3DU�UHDOLPHQWDGR�DSUHQGLGR
3DUiPHWURV

3UHFDXFLRQHV 6H� GHEH� WHQHU� HQ� FXHQWD� TXH� HVWH� EORTXH� HPSOHD� ODV� YDULDEOHV� JOREDOHV
GHQRPLQDGDV�7,(032��'B.��(��(B'�\�(B''�

+D\�TXH�HOHJLU�ODV�FRQVWDQWHV�GH�WDO�PRGR�TXH�VH�YHULILTXH�

������

(MHPSORV 9HU�(MHPSOR�����GH�2OOHUR�>�@�

(MHPSOR�+������DUFKLYR�HMK���PGO�

3DUD�VLPXODU�WUHV�LWHUDFLRQHV�GHO�PpWRGR�GH�FRQWURO�FRQ�DSUHQGL]DMH�LPSOH�
PHQWDGR�HQ�HO�DUFKLYR���VHUtDQ�QHFHVDULDV�ODV�VLJXLHQWHV�OtQHDV�

FOHDU�DOO
VLP�¶HMK��·�
VDYH�LW�
VDYH�LWHUD
VLP�¶HMK��·�
VDYH�LW�
VDYH�LWHUD
VLP�¶HMK��·�

(VWD�PDWUL]�GHEH�WHQHU�HO�IRUPDWR�TXH�VH�LQGLFD
HQ�HO�DSDUWDGR�G\Q.

&RQVWDQWH�����HQ�OD�IyUPXOD�GH�

0DWULFHV�������\������HQ�OD�IyUPXOD�GH�
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&RQWURO�GH�URERWV�PDQLSXODGRUHV 3DU�UHDOLPHQWDGR�DSUHQGLGR
VDYH�LW�
VDYH�LWHUD

'HVSXpV� GH� HMHFXWDU� HVWDV� OtQHDV�� VH� WHQGUtDQ� WUHV� ILFKHURV� GHQRPLQDGRV
LW��PDW��LW��PDW�H�LW��PDW�FRQ�ORV�UHVXOWDGRV�GH�FDGD�XQD�GH�ODV�LWHUD�
FLRQHV�� 6L� VH� TXLVLHUD� HPSH]DU� D� VLPXODU� GH� QXHYR� GHVGH� OD� SULPHUD
LWHUDFLyQ��VHUtD�QHFHVDULR�ERUUDU�HO�DUFKLYR�LWHUD�PDW�

5HIHUHQFLDV &UDLJ��-�-���$GDSWLYH� FRQWURO�RI�PHFKDQLFDO�PDQLSXODWRUV��$GGLVRQ�:HVOH\�
�����

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

(MHPSOR�+������DUFKLYR�HMK���PGO���9HU�(MHPSOR�����HQ�2OOHUR�>�@�

(MHPSOR�+������DUFKLYRV�HMK���PGO���9HU�(MHPSOR�����HQ�2OOHUR�>�@�

(MHPSOR�+������DUFKLYR�HMK���PGO���9HU�(MHPSOR�����HQ�2OOHUR�>�@�

(MHPSOR�+������DUFKLYR�HMK���PGO���9HU�(MHPSOR�����HQ�2OOHUR�>�@�

5HIHUHQFLDV

>�@ %UHZHU��-��:���.URQHFNHU�SURGXFWV�DQG�PDWUL[�FDOFXOXV�LQ�PDWUL[�WKHRU\�
,(((�7UDQV��&LUFXLWV�6\VW���YRO��&$6�����Q�����SS�����������6HSW�������

>�@ &UDLJ�� -�-��� $GDSWLYH� FRQWURO� RI� PHFKDQLFDO� PDQLSXODWRUV�� $GGLVRQ
:HVOH\�������

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

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

>�@ 6ORWLQH�� -��� /L��:���$GDSWLYH�PDQLSXODWRU� FRQWURO�� D� FDVH� VWXG\�� ,(((
7UDQV��RQ�$XWRPDWLF�&RQWURO��9RO������SS�����������������
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&RQWURO�GH�URERWV�PDQLSXODGRUHV
���� +(0(52��+HUUDPLHQWD�0$7/$%���6LPXOLQN�SDUD

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


	Introducción
	Control mediante la técnica del par computado
	Control adaptativo
	Control con aprendizaje
	Ejemplos
	Referencias

