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Resumen

/D�SUHVHQWH�LQYHVWLJDFLyQ�VH�UHDOL]y�HQ�OD�FLXGDG�GH�6DQ�)UDQFLVFR�GH�0LODJUR�FRQ�
OD�¿QDOLGDG�GH�DQDOL]DU�OD�HMHFXFLyQ�GH�ODV�PHGLGDV�GH�FRQWURO�SDUD�FRQ�OD�SREODFLyQ�
�RSHUDULRV�\�YHFLQRV���GH�OD�XWLOL]DFLyQ�GH�ORV�UD\RV�;�HQ�HO�GLDJQyVWLFR�FOtQLFR�GH�
OD�PHGLFLQD��/D�HYLGHQFLD�HQFRQWUDGD�VXJLHUH�OD�QHFHVLGDG�GH�PHMRUDU�HO�FRQWURO�
D�¿Q�GH��SRU�SUXGHQFLD��UHGXFLU�ODV�SUREDELOLGDGHV�GH�TXH�ORV�RSHUDULRV�H[SXHVWRV�
\�YHFLQRV�GHO�OXJDU�SXGLHUHQ�UHVXOWDU�DIHFWDGRV�QHJDWLYDPHQWH�HQ�VX�VDOXG�SRU�ORV�
QLYHOHV�GH�UDGLDFLyQ�UHFLELGRV��(QWUH�ODV�SULQFLSDOHV�FDXVDV�GH�XQ�LQFUHPHQWR�HQ�
HVWH� ULHVJR� VH� HQFRQWUDURQ� OD� HVFDVD� FDQWLGDG� GH� FHQWURV� GH� VDOXG� VXSHUYLVDGRV�
������ SRU� ODV� RUJDQL]DFLRQHV� GH� FRQWURO�� ODV� HVFDVDV� PHGLGDV� YROXQWDULDV� GH�
SUHYHQFLyQ�SHUVRQDO� ������� OD� FDVL�QXOD�REVHUYDFLyQ�GH� OD�QRUPD� OHJDO�YLJHQWH�
������� HWF��6H� HVSHUD�TXH� HVWD� LQYHVWLJDFLyQ�PRWLYH� D� ODV� DXWRULGDGHV�GH� VDOXG�
S~EOLFD� D� SRQHU� HQ� SUiFWLFD� ODV� VXJHUHQFLDV� RIUHFLGDV� DTXt� HQ� RWUDV� FLXGDGHV�
LQWHUPHGLDV�GRQGH�HO�SUREOHPD�PX\�SRVLEOHPHQWH�VH�HVWDUtD�SUHVHQWDQGR��\�D�RWUDV�
LQVWLWXFLRQHV� ODWLQRDPHULFDQDV� GH� HGXFDFLyQ� VXSHULRU� D� UHSOLFDUOD� HQ� VXV� iUHDV�
JHRJUi¿FDV�GH�LQÀXHQFLD�

Palabras clave: VDOXG�RFXSDFLRQDO��UDGLDFLyQ�LRQL]DQWH��UD\RV�;��FRQWURO�S~EOLFR�

Abstract

7KLV�UHVHDUFK�ZDV�FRQGXFWHG�LQ�WKH�FLW\�RI�6DQ�)UDQFLVFR�GH�0LODJUR�LQ�RUGHU�WR�
DQDO\]H�WKH�LPSOHPHQWDWLRQ�RI�FRQWURO�PHDVXUHV�IRU�WKH�SRSXODWLRQ��ZRUNHUV�DQG�
QHLJKERUV��WKDW�XVH�;�UD\�IRU�FOLQLFDO�GLDJQRVLV�LQ�PHGLFLQH��7KH�HYLGHQFH�IRXQG�
VXJJHVWV�WKH�QHHG�WR�LPSURYH�WKH�SUXGHQWLDO�FRQWURO�WR�UHGXFH�WKH�OLNHOLKRRG�WKDW�
ZRUNHUV� DQG� ORFDOV� H[SRVHG�PLJKW� SURYH� WKHLU� KHDOWK� DGYHUVHO\� DIIHFWHG�E\� WKH�
OHYHOV�RI�UDGLDWLRQ�UHFHLYHG��

$PRQJ�WKH�PDLQ�FDXVHV�RI�DQ�LQFUHDVH�LQ�WKLV�ULVN�DUH��WKH�VPDOO�QXPEHU�RI�KHDOWK�
FHQWHUV� VXSHUYLVHG� E\� FRQWURO� RUJDQL]DWLRQV� ������� WKH� IHZ� YROXQWDU\� SHUVRQDO�
SUHYHQWLRQ�PHDVXUHV� ������� DOPRVW� QR� REVHUYDWLRQ� RI� OHJDO� UHJXODWLRQV� �������
HWF��,W�LV�KRSHG�WKDW�WKLV�UHVHDUFK�ZLOO�HQFRXUDJH�WKH�SXEOLF�KHDOWK�DXWKRULWLHV�WR�
LPSOHPHQW�WKH�VXJJHVWLRQV�RIIHUHG�KHUH�LQ�RWKHU�PLGGOH�FLWLHV�ZKHUH�WKH�SUREOHP�
PRVW� OLNHO\� ZRXOG� EH� WDNLQJ�� DQG�� WR� RWKHU� /DWLQ� $PHULFDQ� KLJKHU� HGXFDWLRQ�
LQVWLWXWLRQV�WR�UHSOLFDWH�WKHP�LQ�WKHLU�JHRJUDSKLF�DUHDV�RI�LQÀXHQFH�
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Introducción

(VWH� WUDEDMR� EXVFD� GHVFULELU� OD� VLWXDFLyQ��
HQ� XQD� FLXGDG� LQWHUPHGLD� ODWLQRDPHULFDQD��
GH� OD� IDOWD� GH� HMHFXFLyQ� GH� ODV�PHGLGDV� GH�
FRQWURO� SDUD� FRQ� OD� SREODFLyQ� �RSHUDULRV� \�
YHFLQRV�� GH� OD� XWLOL]DFLyQ� GH� ORV� 5D\RV� ;�
HQ�HO�GLDJQyVWLFR�FOtQLFR�GH�OD�PHGLFLQD��6H�
DQFOy�HO�DQiOLVLV�SDUD�HO�FDVR�(FXDGRU�HQ�OD�
HYLGHQFLD�HPStULFD�GH�OD�FLXGDG�GH�0LODJUR��
6XV�UHVXOWDGRV�WLHQHQ�DSOLFDFLyQ�HQ�HO�FDPSR�
GH� OD� VDOXG� S~EOLFD�� SXHV� OD� H[SRVLFLyQ�
H[FHVLYD�FDXVD�SUREOHPDV�D� ORV� LQGLYLGXRV��
FRPR�VH�GHWDOODUi�PiV�DGHODQWH�

3ULPHUR� VH� H[SOLFD� HO� PDUFR� FRQFHSWXDO�
GH� OD� UDGLDFLyQ�� OXHJR� VXV� HIHFWRV� HQ� HO�
VHU� KXPDQR�� SRVWHULRUPHQWH� VH� SDVD� D� OD�
GHVFULSFLyQ�GH� OD� UHDOLGDG�SDUD��¿QDOPHQWH��
OOHJDU�D�FRQFOXVLRQHV�

Breve recorrido: del átomo al uso de la 
radiación ionizante de los Rayos X en la 
medicina.

(O�iWRPR�HV� OD�EDVH�GH�FXDOTXLHU�HOHPHQWR��
DVt� OR� LQGLFD� OD� $JHQFLD� 3DUD� 6XVWDQFLDV�
7y[LFDV� \� HO� 5HJLVWUR� GH� (QIHUPHGDGHV�
�$76'5�� ������� 6L� OD� SURSRUFLyQ� GH�
QHXWURQHV� HQ� UHODFLyQ� FRQ� ORV� SURWRQHV� DO�
LQWHULRU� GHO� Q~FOHR� GHO� iWRPR� IXHUD� PX\�
HOHYDGD� R� PX\� EDMD� VH� GLFH� TXH� GLFKR�
Q~FOHR� HV� LQHVWDEOH� \� TXH� VX� iWRPR� HV�
UDGLRDFWLYR�� 7RGR� PDWHULDO� TXH� FRQWHQJD�
iWRPRV� UDGLRDFWLYRV� FRQVWLWX\H� XQ�PDWHULDO�
UDGLRDFWLYR�� (VWD� UDGLDFWLYLGDG� VH� SXHGH�
DOFDQ]DU� GH� PDQHUD� QDWXUDO� R� SRU� OD� PDQR�
GHO�KRPEUH��DUWL¿FLDO��\�HQ�HO�SURFHVR�HPLWH�
UDGLDFLyQ��LRQL]DQWH���HVWD�LQFOX\H�SDUWtFXODV�
DOID��SDUWtFXODV�EHWD��UD\RV�;�\�UD\RV�JDPD��
D� ORV� WLSRV� GH� UDGLDFLyQ� HOHFWURPDJQpWLFD�
TXH� QR� SRVHHQ� HQHUJtD� VX¿FLHQWH� SDUD�
SURGXFLU� LRQL]DFLyQ� VH� ODV� OODPD�5DGLDFLyQ�
1R� ,RQL]DQWH�� HQWUH� HOODV� VH� HQFXHQWUDQ�
ODV� UDGLRRQGDV�� PLFURRQGDV�� XOWUDVRQLGR��
UDGLDFLyQ�LQIUDUURMD��OX]�YLVLEOH�\�XOWUDYLROHWD�

�$76'5���������$�OD�UDGLDFLyQ�LRQL]DQWH�QR�
VH�OD�SXHGH�VHQWLU��SHUR�FRQWDPLQD�OD�PDWHULD��
GH�HVWD�PDQHUD�VH�FRUURPSHQ�ORV�DOLPHQWRV�
R�GLUHFWDPHQWH�DIHFWD�OD�VDOXG�GHO�LQGLYLGXR��
/RV� WUHV� SULQFLSDOHV� WLSRV� GH� UDGLDFLyQ�
LRQL]DQWH�VRQ�OD�DOID��Į���EHWD��ȕ��\�JDPD��Ȗ���
/RV�5D\RV�;� �VH� GLIHUHQFLDQ� GH� ORV�5D\RV�
*DPD�SRUTXH�� VRQ�GH�RULJHQ�H[WUD�QXFOHDU��
GH� WLSR� HOHFWUyQLFR�� IXQGDPHQWDOPHQWH�
JHQHUDGRV�SRU�OD�UiSLGD�GHVDFHOHUDFLyQ�GH�ORV�
HOHFWURQHV�DO�FKRFDU�FRQ�XQ�EODQFR�PHWiOLFR��
D�SDUWLU�GH�XQD�GHWHUPLQDGD�ORQJLWXG�GH�RQGD�
PtQLPD��7RGD� OD� LQVWUXPHQWDFLyQ� QHFHVDULD�
SDUD� VX� SURGXFFLyQ� FRQWURODGD� UHTXLHUH� XQ�
WUDWDPLHQWR�HVSHFLDOL]DGR�

'HELGR� D� TXH�XQD�SDUWH� GH� ORV�5D\RV�;� DO�
LQWHUDFWXDU�FRQ�OD�PDWHULD�VRQ�DEVRUELGRV�\�
RWUD�SDUWH�WUDQVPLWLGRV��VH�OH�KD�HQFRQWUDGR�
HQ� PHGLFLQD� � \� RWUDV� iUHDV� TXH� QR� VRQ�
PRWLYR�GH�HVWD�LQYHVWLJDFLyQ�OD�XWLOLGDG�SDUD�
FRPSOHPHQWDU� ORV� GLDJQyVWLFRV� D� WUDYpV� GH�
ODV� GHQRPLQDGDV� UDGLRJUDItDV�� LQGLFD� HQ� VX�
DSDUWDGR�GH�Radiación� HO� ,QVWLWXWR�6LQGLFDO�
GH� 7UDEDMR�� $PELHQWH� \� 6DOXG� �,67$6��
������

/D� FDQWLGDG� GH� HQHUJtD�� SURYHQLHQWH� GH�
OD� UDGLDFLyQ�� DEVRUELGD� SRU� HO� FXHUSR� VH�
GHQRPLQD� ³GRVLV� DEVRUELGD´� \� VH� PLGH�
HQ� *UD\V� �*\�� �$TXLQR�� $YLOpV�� 5RPHUR��
%RMRUJH� 	� 5DPtUH]�� ������ S�� ����� \�
�GHSHQGLHQGR�GHO�WLSR�GH�UDGLDFLyQ�\�GH�RWURV�
IDFWRUHV� ELROyJLFRV� TXH� LQIULQJLHUDQ� GDxRV�
GLIHUHQWHV��VH�KDEOD�GH� OD�dosis equivalente 
\� VH� PLGH� HQ� 6LHYHUW� �6Y�� TXH� PLGH� OD�
GRVLV�GH�UDGLDFLyQ�DEVRUELGD�SRU� OD�PDWHULD�
YLYD�� &DGD� yUJDQR� GHO� FXHUSR� WLHQH� XQD�
GLIHUHQWH�YXOQHUDELOLGDG��SRU�OR�TXH�OD�GRVLV�
HTXLYDOHQWH�VHUi�FRUUHJLGD�SRU�XQ�IDFWRU�GH�
SRQGHUDFLyQ�GH�FDGD�WHMLGR��UHVXOWDQGR�HQ�OD�
dosis equivalente efectiva�� TXH� VH�PLGH� HQ�
6LHYHUW��6Y���WDPELpQ��6LQ�HPEDUJR�GH�HOOR��
OD� PHGLGD� PiV� XWLOL]DGD� HV� HO� PLOLVLHYHUW�
�P6Y��GHELGR�D�TXH�HO�6LHYHUW�

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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(V� XQD� PHGLGD� GHPDVLDGR� JUDQGH� HQ�
UHODFLyQ�FRQ� ORV� OtPLWHV�SHUPLWLGRV� �«��
$Vt��XQ�P6Y�HTXLYDOH�D�����YHFHV�OD�GRVLV�
UHFLELGD�SRU�XQD�SODFD�GH�5D\RV�;��y�OD�
PLWDG� GH� OD� GRVLV� DQXDO�PHGLD� UHFLELGD�
SRU� XQ� LQGLYLGXR� SRU� IXHQWHV� QDWXUDOHV��
y����YHFHV�OD�GRVLV�PHGLD�DQXDO�UHFLELGD�
SRU� FDGD� LQGLYLGXR� \� TXH� SURFHGH� GH�
OD� SUHFLSLWDFLyQ� UDGLRDFWLYD� GH� ODV�
H[SORVLRQHV� QXFOHDUHV� KDELGDV� KDVWD� HO�
PRPHQWR���,67$6���������7DEOD����

Los efectos de la radiación en las personas.

(O�$'1�HV�HO�EODQFR�ELROyJLFR�PiV�FUtWLFR��
0LHQWUDV�PD\RU�VHD�HO�SHUtRGR��PD\RU�VHUi�
OD� SUREDELOLGDG� GH� UHFXSHUDFLyQ� �0RUDOHV��
������� 3XHGH� JHQHUDU� FLHQWRV� GH� OHVLRQHV�
HQ� VXV�PROpFXODV� GH�$'1�� \� QR� WRGDV� VRQ�
UHSDUDEOHV� �3DVFXDO� 	� *DGHD�� ������ S�� ����
SRU�OR�TXH�GHULYDUi�HQ�PXWDFLRQHV�FX\D�WDVD�
SDUHFH�VHU�SURSRUFLRQDO�D�ODV�GRVLV��6H�SXHGH�
LQIHULU� TXH� XQD� ~QLFD� SDUWtFXOD� LRQL]DQWH�
TXH� DWUDYLHVH� HO� $'1� VHUtD� VX¿FLHQWH�
SDUD� FDXVDU� XQD� PXWDFLyQ� JHQpWLFD�� (VWD�
DFODUDFLyQ� HV� WDQ� LPSRUWDQWH� TXH� LQFOXVR�
VH� HQFXHQWUD� LQGLFDGD� HQ� ORV� SURFHVRV�
OLFLWDWRULRV�GH�FDGD�SDtV��FRPR�SRU�HMHPSOR�
HQ� &RORPELD� �0LQLVWHULR� GH� OD� 3URWHFFLyQ�
6RFLDO�� /LFLWDFLyQ� 1R�� 036�������� +DEUi�
FDPELRV� HQ� Q~PHUR� \� HVWUXFWXUD� GH� ORV�
FURPRVRPDV�� /D� UHODFLyQ� GRVLV�HIHFWR� SDUD�

ODV�PXWDFLRQHV� FURPRVyPLFDV� HQ� OLQIRFLWRV�
GH� VDQJUH� KXPDQD� HVWi� GHWHUPLQDGD� FRQ�
EDVWDQWH� H[DFWLWXG�� SRU� HOOR� HVWH�PpWRGR� VH�
SXHGH�XWLOL]DU�FRPR�GRVtPHWUR��PHFDQLVPR�
TXH� SHUPLWH� PHGLU� OD� GRVLV� GH� UDGLDFLyQ�
UHFLELGD� SRU� XQ� LQGLYLGXR�� ELROyJLFR� ~WLO�
�&KHUU\��������

(Q� FXDQWR� D� OD� VXSHUYLYHQFLD� FHOXODU� XQD�
GRVLV� JUDQGH� SXHGH� LQKLELU� OD� PLWRVLV� \� OD�
GLYLVLyQ�FHOXODU��3RU�RWUR� ODGR�� OD� UDGLDFLyQ�
ORJUD� TXH� HO� WHMLGR� VH� DWUR¿H�� HQ� HVSHFLDO�
GH�OD�PpGXOD�yVHD�� OD�HSLGHUPLV�� OD�PXFRVD�
LQWHVWLQDO�� HWF�� ([LVWHQ� RWUDV� FODVL¿FDFLRQHV�
�%HUQDU��*yPH]��*DUFtD�	�)HUQiQGH]��������
S������TXH�QR�VH�KD�DERUGDGR�HQ�HVWH�PDUFR�
WHyULFR�

$Vt�PLVPR��³ORV� LQGLYLGXRV� VRQ��GXUDQWH�HO�
GHVDUUROOR� IHWDO�� GLH]� YHFHV� PiV� VHQVLEOHV�
TXH�ORV�UHFLpQ�QDFLGRV´��&RPLVLyQ�(XURSHD��
�������&LHUWRV�HIHFWRV�FRPR�OD�HVWHULOLGDG��OD�
FDWDUDWD�� HO� HULWHPD��HO� VtQGURPH�DJXGR�SRU�
UDGLDFLyQ��SXHGHQ�HYLWDUVH�VL�QR�VREUHSDVDQ�
ORV� XPEUDOHV� GH� ���� JUD\� �*\�� HQ� HO� FDVR�
GH� H[SRVLFLyQ� DJXGD� \� GH� ����*\� HQ� HO� GH�
H[SRVLFLyQ� FUyQLFD�� /RV� OtPLWHV� DQXDOHV� GH�
GRVLV�HIHFWLYD�UHFRPHQGDGRV�SRU�OD�&RPLVLyQ�
,QWHUQDFLRQDO�GH�3URWHFLyQ�5DGLROyJLFD�HV�GH�
���P6Y�HQ��WUDEDMDGRUHV����SRU�FDGD��������
\�GH���P6Y�HQ�PLHPEURV�GH�OD�SREODFLyQ����
SRU�FDGD����������$ULDV����������

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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Tabla 1. (TXLYDOHQFLDV�GH���P6Y

1RWD� GH� OD�7DEOD�� ��� �� UHP� � ����-�.J�� (Q� HO� 6LVWHPD� ,QWHUQDFLRQDO� GH�8QLGDGHV�� VH� OR�
VXVWLWX\y�SRU�HO�6LHYHUW���6Y� �����UHP�
Fuente: ,QWHUQDWLRQDO�$WRPLF�(QHUJ\�$JHQF\

Magnitud Equivalencia Unidad antigua Sistema Internacional

'RVLV�DEVRUELGD�����5DG 5DG *UD\��*\����*\� �����5DG

'RVLV�HTXLYDOHQWH 5HP1 6LHYHUW��6Y����6Y� ����
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La prevención y el control en la protección 
radiológica.

(Q� FXDQWR� D� OD� QRUPDWLYD� LQWHUQDFLRQDO�
UHODFLRQDGD� FRQ� OD� SURWHFFLyQ� UDGLROyJLFD��
KDQ� VXUJLGR� YDULDV� RUJDQL]DFLRQHV� FRPR�
OD� &RPLVLyQ� ,QWHUQDFLRQDO� GH� 3URWHFFLyQ�
5DGLROyJLFD� �,&53�1�� TXH� IXH� IXQGDGD� SRU�
OD� 6RFLHGDG� ,QWHUQDFLRQDO� GH� 5DGLRORJtD�
\� DXQTXH� PDQWLHQH� VX� VHGH� HQ� HO� 5HLQR�
8QLGR�� VX� VHFUHWDUtD� FLHQWt¿FD� VH� HQFXHQWUD�
HQ� 6XL]D�� \� FX\DV� UHFRPHQGDFLRQHV� KDQ�
VLGR� UHFRJLGDV� HQ� OD� QRUPDWLYD� OHJDO� GH�
YDULRV� SDtVHV� FRPR� (VSDxD� \� &RORPELD�� R�
HO� &RQVHMR� 1DFLRQDO� GH� 3URWHFFLyQ� &RQWUD�
OD� 5DGLDFLyQ� \� 0HGLFLRQHV� �1&53�2�� R�
HO� &RPLWp� &LHQWt¿FR� GH� 1DFLRQHV� 8QLGDV�
6REUH�ORV�(IHFWRV�GH�OD�5DGLDFLyQ�$WyPLFD��
816&($5��TXH�IXH�IXQGDGD�SRU�OD�218�FRQ�
OD�GHOHJDFLyQ�GH�FLHQWt¿FRV�GH����SDtVHV�SDUD�
LQYHVWLJDFLRQHV�� \� OD�$JHQFLD� ,QWHUQDFLRQDO�
GH�(QHUJtD�$WyPLFD��,$($��FRQRFLGD�FRPR�
Átomos para la paz,� IXH� IXQGDGD� HQ� �����
FRQ�VHGH�HQ�9LHQQD��$XVWULD�

(Q� HO� FDVR� HFXDWRULDQR�� OD� RUJDQL]DFLyQ�
HQFDUJDGD�GH� OD� VHJXULGDG�HQ�HO�PDQHMR�GH�
HTXLSRV� GH� 5D\RV� ;� \� RWUDV� UDGLDFLRQHV�
LRQL]DQWHV� HV� OD� 6XEVHFUHWDUtD� GH� &RQWURO��
,QYHVWLJDFLyQ� \� $SOLFDFLRQHV� 1XFOHDUHV�
�6&,$1�� GHO� 0LQLVWHULR� GH� (OHFWULFLGDG�
\� (QHUJtD� 5HQRYDEOH� �0((5��� /D� QRUPD�
OHJDO� TXH� VH� DSOLFD� SDUD� ORV� RSHUDULRV� \�
RUJDQL]DFLRQHV� TXH� XWLOL]DQ� HTXLSRV� GH�
5D\RV�;�HQ�VXV�IXQFLRQHV�HVWi�UHJLGD�SRU�OD�
&RQVWLWXFLyQ�GH�OD�5HS~EOLFD�GHO�(FXDGRU��OD�
/H\�GH�OD�&RPLVLyQ�(FXDWRULDQD�GH�(QHUJtD�
$WyPLFD�� HO� 5HJODPHQWR� GH� 6HJXULGDG�
5DGLROyJLFD��565��\�HO�5HJODPHQWR�SDUD�HO�
7UiPLWH�GH�(VWDEOHFLPLHQWR�GH�,QIUDFFLRQHV�
HQ�HO�8VR�,QGHELGR�GH�5DGLDFLRQHV�,RQL]DQWHV��
'H�HVWRV�FXHUSRV�OHJDOHV�VyOR�VH�FRQVLGHUy�DO�
WHUFHUR��SRU�FXDQWR�ORV�GHPiV�HVWiQ�IXHUD�GHO�
DOFDQFH�GH�QXHVWUD�REVHUYDFLyQ�

Breve explicación metodológica.

/D� SUHVHQWH� LQYHVWLJDFLyQ� HV� GH� WLSR�
GHVFULSWLYD��HQ�PRGDOLGDG�GH�FDPSR�FRQ�XQ�
GLVHxR� QR� H[SHULPHQWDO� WUDQVHFFLRQDO�� SXHV�
EXVFD� DQDOL]DU� VL� OD� VHJXULGDG� UDGLROyJLFD�
VH� DSOLFD� FRQ� FRUUHFFLyQ� HQ� (FXDGRU�� /DV�
XQLGDGHV�GH�DQiOLVLV�VRQ�ORV�FHQWURV�GH�VDOXG�
HQ� ORV� TXH� VH� XWLOL]DQ� HTXLSRV� GH�5D\RV�;�
SDUD�FRPSOHPHQWDU�HO�GLDJQyVWLFR�FOtQLFR�GH�
ORV�SDFLHQWHV�

<D� TXH� HO� Q~PHUR� GH� FHQWURV� GH� VDOXG�
FRQ� HTXLSRV� GH� 5D\RV� ;� HQ� OD� &LXGDG�
GH� 6DQ� )UDQFLVFR� GH� 0LODJUR� HV� EDMR�
�DSUR[LPDGDPHQWH�����\�HO�FRVWR�PDUJLQDO�GH�
DQDOL]DUORV�WDPELpQ��VH�FRQVLGHUy�QR�DSOLFDU�
XQD�VHOHFFLyQ�GH�PXHVWUD��VLQR�DGPLQLVWUDU�HO�
LQVWUXPHQWDO� LQYHVWLJDWLYR� D� WRGRV� DTXHOORV�
RSHUDULRV�GH�HTXLSRV�GH�5D\RV�;�TXH�DVt�OR�
GHVHDUHQ��PLVPR�TXH�DVFHQGLy�DO�Q~PHUR�GH�
����&DEH�GHVWDFDU�TXH�QR�KXER�EDVH�GH�GDWRV�
HVWDWDO�D�HVWH�UHVSHFWR�SRU�OR�TXH�VH�KL]R�XQ�
OHYDQWDPLHQWR�GLUHFWR�GH�WDO�LQIRUPDFLyQ�HQ�
HO�WHUUHQR�

(O� LQVWUXPHQWDO� SDUD� OD� UHFROHFFLyQ� GH� ORV�
GDWRV� HVWXYR� FRQIRUPDGR� SRU� HQFXHVWDV�
D� ORV� RSHUDULRV� GH� ORV� HTXLSRV�GH�5D\RV�;�
\� D� ORV� YHFLQRV� FRQWLJXRV� D� ORV� FHQWURV� GH�
VDOXG�� GRVtPHWURV� SHUVRQDOHV� GH� SHOtFXOD3��
TXH� VH� DVLJQDURQ� D� FDGD� RSHUDULR�� DVt�
FRPR� WDPELpQ� OD� DSOLFDFLyQ� GH� HQWUHYLVWDV�
FRQ¿GHQFLDOHV� SDUD� OD� GHWHUPLQDFLyQ� GH�
HVSHFL¿FLGDGHV��'HELGR�D�SUXHEDV�SUHYLDV�VH�
GHFLGLy�QR�FRQVLGHUDU�HQ�HVWD� LQYHVWLJDFLyQ�
D� ORV� SDFLHQWHV� QL� DO� SHUVRQDO� GLUHFWLYR� R�
DGPLQLVWUDWLYR� GH� ODV� RUJDQL]DFLRQHV� GH�
VDOXG� �DO� VXSRQHUVH� QR� YXOQHUDEOHV� QL� GH�
DSUR[LPDFLyQ�IUHFXHQWH�D�ODV�HPLVLRQHV��

3/R[IRUG�0.���GH�SHOtFXOD�.RGDN�GH�%URPXUR�GH�3ODWD��
FRQ�VHLV�¿OWURV�HQ�SDUHV�GH�FDGPLR��DOXPLQLR�R�FREUH��\�
SORPR�HVWDxR�

1$QWHV� OODPDGR� &RPLWp� ,QWHUQDFLRQDO� GH� 3URWHFFLyQ�
$QWH�ORV�5D\RV�;�\�HO�5DGLR�
2$QWHV�GH�������OODPDGR�&RPLWp�&RQVXOWLYR�GH�((88�
3DUD�OD�3URWHFFLyQ�$QWH�ORV�5D\RV�;�\�HO�5DGLR�

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.

YACHANA Revista Científica, vol. 4, núm. 1 (junio de 2015), pp. 33-45



37

GRQGH��

L��FDWHJRUtD�� �

Q��Q~PHUR�GH�FDWHJRUtDV�� �

S��SURSRUFLyQ�GH�OD�FDWHJRUtD�³L´�

[��REVHUYDFLRQHV�HQ�OD�FDWHJRUtD�³L´�

1��REVHUYDFLRQHV�WRWDOHV

Análisis e interpretación de lo observado en 
San Francisco de Milagro.

6H� HOLJLy� OD� FLXGDG� GH� 0LODJUR� SRU� VHU�
XQD� GH� ODV� FXDWUR� FLXGDGHV� LQWHUPHGLDV�
�0LFKHOLQL�	�'DYLHV��������S�����QR�FDSLWDOHV�
SURYLQFLDOHV��FRQ�PiV�GH�����PLO�KDELWDQWHV�
�,1(&���������PiV�LPSRUWDQWHV�GHO�SDtV��(Q�
HVWH� WLSR� GH� FLXGDGHV� HV� PHQRV� GL¿FXOWRVR�
WRPDU�DFFLRQHV�SDUD�SUHYHQLU�HUURUHV�TXH�HQ�
ODV�FLXGDGHV�JUDQGHV�\D�YLHQHQ�FRPHWLHQGR�
ORV� yUJDQRV�GH� FRQWURO� �/ORS�� ������� \� TXH�
SXHGHQ� IXQFLRQDU� FRPR� XQ� HVSHMR� SDUD� ODV�
FLXGDGHV�PiV� SHTXHxDV��$GHPiV�� GLVSRQHQ�
GH�XQ�VROR�PXQLFLSLR�\�JRELHUQR��HQWUH�RWUDV�
FDUDFWHUtVWLFDV�HVSHFt¿FDV�

3DUD� OD� DJUXSDFLyQ� \� VLVWHPDWL]DFLyQ� GHO�
DQiOLVLV�QXPpULFR��D�¿Q�GH�GHVFXEULU�SRVLEOHV�
UHJXODULGDGHV�VH�SURFHGLy�D�DJUXSDU�ORV�GDWRV�
D� WUDYpV�GH�SRUFHQWDMHV��(O� DFHUFDPLHQWR�DO�
DQiOLVLV� VH� UHDOL]y� D� WUDYpV� GHO� 0pWRGR� GH�
)UHFXHQFLDV� 5HODWLYDV FRPSOHPHQWDGR� FRQ�
JUi¿FDV�GH�FROXPQDV�DSLODGDV�DO������SDUD�
REWHQHU�XQD�YLVLyQ�SDQRUiPLFD�GHO�SUREOHPD�
\�ORJUDU�XQD�FDUDFWHUL]DFLyQ��/D�IRUPXODFLyQ�
UHVSRQGHUi�D���

6H�GHFLGLy�TXH�WRGD�OD�LQIRUPDFLyQ�LQGLYLGXDO�
HQWUHJDGD�SRU�ORV�RSHUDULRV�D�QXHVWUR�HTXLSR�
GH� LQYHVWLJDGRUHV� VHUtD� FRQ¿GHQFLDO� \� EDMR�
QLQJ~Q� PRWLYR� IXHUD� GLYXOJDGD�� VLQ� HVWD�
JDUDQWtD�TXL]i�QR�KXELHUD�VLGR�SRVLEOH�UHFLELU�
LQIRUPDFLyQ�GH�ORV�RSHUDULRV��&RRSHUDURQ�HQ�
HVWD�LQYHVWLJDFLyQ����RSHUDULRV�GH�PiTXLQDV�
GH� UD\RV� ;� \� YHFLQRV� FX\D� YLYLHQGD� VH�
HQFRQWUDED� FRQWLJXD� R� DOUHGHGRU� GH� GLFKRV�
FHQWURV�GH�VDOXG�

(V�QHFHVDULR�PHQFLRQDU�HO�URO�GH�ODV�VLJXLHQWHV�
LQVWLWXFLRQHV�FRODERUDGRUDV��D��OD�LQVWLWXFLyQ�
GH� FRQWURO� HV� OD� 6XEVHFUHWDUtD� GH� &RQWURO��
,QYHVWLJDFLyQ� \� $SOLFDFLRQHV� 1XFOHDUHV�
�6&,$1�� GHO� 0LQLVWHULR� GH� (OHFWULFLGDG� \�
(QHUJtD�5HQRYDEOH� � �0((5��� OD� FXDO� WHQtD�
XQRV� SRFRV� RSHUDULRV� UHJLVWUDGRV� \� EDMR�
FRQWURO�SHULyGLFR��E�� OD�6RFLHGDG�GH�/XFKD�
&RQWUD� HO� &iQFHU� GHO� (FXDGRU� �62/&$���
TXH� SUHVWD�� SHUPDQHQWHPHQWH�� HO� VHUYLFLR�
GH� GRVLPHWUtD� D� PX\� SRFRV� RSHUDULRV� GH�
0LODJUR� TXH� VROLFLWDQ� VX� H[SHUWLFLD�� FX\RV�
UHVXOWDGRV� VRQ� FRQ¿GHQFLDOHV� \� HVWiQ� PiV�
GLULJLGRV� D� OD� GHWHFFLyQ� GH� OD� HQIHUPHGDG�
GHQRPLQDGD� � cáncer�� \� F�� HO� ,QVWLWXWR�
1DFLRQDO� GH� +LJLHQH� \� 0HGLFLQD� 7URSLFDO�
³/HRSROGR� ,]TXLHWD� 3pUH]´� �,1+07/,3���
TXH�SUHVWD� HO� VHUYLFLR�GH�GRVLPHWUtD� D�PX\�
SRFRV� RSHUDULRV� GH� 0LODJUR� TXH� VROLFLWDQ�
VX�H[SHUWLFLD��&RODERUy�HQ� OD� OHFWXUD�GH� ORV�
PLVPRV�HQ�HVWD�LQYHVWLJDFLyQ�

(Q�UHODFLyQ�FRQ�ORV�2SHUDULRV��OD�HVWDGtVWLFD�
QRV�PXHVWUD�TXH�HQ�protección personal XQD�
FXDUWD� SDUWH� GH� ORV� FDVRV� DQDOL]DGRV� QXQFD�
XVy� PDQGLO� �UHYHVWLGR� GH� SORPR� X� RWURV�
PDWHULDOHV� DWHQXDQWHV��� \� DEVROXWDPHQWH�
QDGLH� VH� SURWHJH� ORV� RMRV� FRQ� JDIDV�
HVSHFLDOHV�� (VR� Vt�� HQ� FDVL� WRGRV� ORV� FDVRV�
OD�PiTXLQD� GH�5D\RV�;� HV� ¿MD�� VX� FRQVROD�
GH� RSHUDFLyQ� HVWi� XELFDGD� IXHUD� GH� OD� VDOD�
GH� UDGLDFLyQ� \� KD� KDELGR� OD� SUHFDXFLyQ� GH�
PDQLSXODU�PDWHULDOHV�FRQ�SLQ]DV��1yWHVH�TXH�
HQ���GH�FDGD����FDVRV�HO�LQGLYLGXR�QR�YLVWH�

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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XQ� FKDOHFR�� VLQ� HPEDUJR� HOOR� QR� LPSOLFD�
TXH� WDPSRFR� HVWp� YLVWLHQGR� XQ� PDQGLO� �VH�
GHMD� FRQVWDQFLD� GH� TXH� QR� VH� SUHYLy� HVWD�
HVSHFL¿FDFLyQ� DO� PRPHQWR� GH� GLVHxDU� OD�
HQFXHVWD��� 1R� VH�PHQFLRQDQ� SUHQGDV� HQ� HO�
565��)LJXUD����

(Q� FXDQWR� D� ODV� medidas preventivas 
personales �WRGDV� HOODV� LQFOXLGDV� HQ� HO�
565�� ODV� HVWDGtVWLFDV� QRV� PXHVWUDQ� TXH� OD�
PLWDG� GH� HOORV� QR� KDQ� FRQWUDWDGR� VHUYLFLRV�
GH� GRVLPHWUtD� SHUVRQDO� �DUW�� ��� \� HQ� �� GH�
FDGD� ��� FDVRV� QXQFD� VH� KD� YHUL¿FDGR� HO�
IXQFLRQDPLHQWR�FRUUHFWR�GH�ORV�LQVWUXPHQWRV�
GH�FRQWURO��DUW�����SRU�SDUWH�GH�XQ�IXQFLRQDULR�
H[WHUQR�D�VX�RUJDQL]DFLyQ��)LJXUD����

3RU� RWUR� ODGR�� HQ� �� GH� FDGD� ��� FDVRV�� HO�
RSHUDULR� VH� UHWLUD� GH�PDQHUD� LQPHGLDWD� GHO�
VLWLR�XQD�YH]�TXH�KD�FRQFOXLGR�HO�SURFHVR�GH�
HPLVLyQ�GH�5D\RV�;�FRQ�¿QHV�GH�GLDJQyVWLFR�
PpGLFR�D�VXV�SDFLHQWHV��DUW�����

1LQJ~Q� RSHUDULR� KD� XWLOL]DGR� VHUYLFLRV� GH�
GRVLPHWUtD� GH� OHFWXUD� GLUHFWD� �DUW�� ���� VLQ�
HPEDUJR� XQD� SDUWH� Vt� XWLOL]D� GRVLPHWUtD�
SHUVRQDO� GH� SHOtFXOD�� 6H� GHELHUD�� WDPELpQ��
LQFUHPHQWDU� OD� VHxDOL]DFLyQ�GHPDUFDFLyQ��
DFWXDOPHQWH�� OD� PLWDG� FXPSOH� FRQ� HVWD�
QRUPD��DUW�����

(Q�FXDQWR�D� OD�protección del lugar� �HYLWDU�
IXJDV� GH� HQHUJtD��� KD\� DOWDV� SRVLELOLGDGHV�
GHELGR� D� TXH� HQ� �� GH� FDGD� ��� FDVRV� ORV�

Figura 1.�2SHUDULRV��VX�SURWHFFLyQ�SHUVRQDO

Figura 2.�2SHUDULRV��PHGLGDV�SUHYHQWLYDV�SHUVRQDOHV�

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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RSHUDULRV�UHVSRQGLHURQ�TXH�HO�OXJDU�QR�HVWDUtD�
EOLQGDGR��DUW�������HQ���GH�FDGD����FDVRV�QR�VH�
FRQWDUtD�FRQ�SDQWDOODV�GH�SURWHFFLyQ��\�HQ���
GH�FDGD����QR�VH�XWLOL]DUtDQ�ODV�PDPSDUDV�GH�
SURWHFFLyQ�� 7DPSRFR� VH� HVWDUtDQ� XWLOL]DQGR�
UHFLSLHQWHV� EOLQGDGRV� SDUD� HO� GHSyVLWR� GH�
ORV�PDWHULDOHV��DUW������HQ�FDVL���GH�FDGD����
FDVRV��6H�SXHGH� FRQVLGHUDU�SRVLWLYR� HO� GDWR�
GH�OD�DOWXUD�GH�ODV�SDUHGHV�GH�ODV�LQVWDODFLRQHV�
ItVLFDV��DUW�������SXHV�HQ���GH�FDGD����FDVRV�
VH�FXPSOH�FRQ�OD�QRUPD��\�HQ�HO�PDWHULDO��VX�
DQFKR�\�UHYHVWLPLHQWR��WDPELpQ��)LJXUD����

<D� HQWUDQGR� D� OD� caracterización de los 
operarios��HO�����GH�HOORV�VRQ�SURSLHWDULRV�GH�
ODV�PiTXLQDV�GH�5D\RV�;��HO�����VRQ�PXMHUHV��

\��FRPR�VH�SXHGH�QRWDU�HQ�OD�)LJXUD������GH�
FDGD� ��� KDQ� UHFLELGR� IRUPDFLyQ� DFDGpPLFD�
VXSHULRU� �FDSDFLWDFLyQ� IRUPDO� LQGLUHFWD�� HQ�
PHGLFLQD��HQIHUPHUtD�R�WHFQRORJtDV�PpGLFDV�
�DUW�������HV�GHFLU�FRQRFHQ�GH�ORV�HIHFWRV�GH�OD�
VREUH�H[SRVLFLyQ�D�OD�UDGLDFLyQ�

(Q�HO�WHPD�GH�OD�VDOXG��ORV�chequeos médicos 
VH� YXHOYHQ� FUXFLDOHV� SDUD� PDQWHQHU� XQ�
QLYHO� GH� FDOLGDG� GH� YLGD� ySWLPR�� SXHV� ODV�
DIHFWDFLRQHV�QHJDWLYDV�GH�OD�UDGLDFLyQ�VXHOHQ�
SURGXFLUVH� HQ� HO� PHGLDQR� \� ODUJR� SOD]R�� \�
VXHOHQ� VHU�GLItFLOHV�GH� UHYHUWLU��3DUD�HO� FDVR�
HQ�HVWXGLR��GH�FDGD����RSHUDULRV���QXQFD�VH�
KDQ�UHDOL]DGR�FKHTXHRV�PpGLFRV��DUW�����\���
QXQFD�VH�UHDOL]DURQ�XQ�H[DPHQ�GH�VDQJUH��DUW��

Figura 3.�2SHUDULRV��SURWHFFLyQ�GHO�OXJDU�

Figura 4.�2SHUDULRV��FDUDFWHUL]DFLyQ�SHUVRQDO

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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��� SDUD� YHUL¿FDU� TXH� VX� VDOXG� VHD� QRUPDO��
/RV�SRUFHQWDMHV�GH�DIHFWDFLRQHV�QHJDWLYDV�D�
OD�VDOXG�VRQ�EDMDV�HQWUH�WRGRV�ORV�RSHUDULRV��
QR�REVWDQWH�HOOR�QR�TXLHUH�GHFLU�TXH�QR�KD\D�
DIHFWDFLyQ��VLQR�TXH�LPSOLFD�TXH�SDUD�SRGHU�
OOHJDU� D� FRQFOXVLRQHV� GHWHUPLQDQWHV� IXHUD�
QHFHVDULR� LQYHVWLJDFLRQHV� GH� PHGLFLQD�� GH�
PD\RU�SOD]R��)LJXUD����

/DV� FROXPQDV� ³'HVGH� �PHVHV�´� \� ³&XiO"´�
FRUUHVSRQGHQ� D� ODV� UHVSXHVWDV� ³6t´� D� OD�
SUHJXQWDV� GH� OD� HQFXHVWD� ³3UREOHPDV� GH�
VDOXG"´� \� ³(QIHUPHGDGHV� FUyQLFDV"´��
UHVSHFWLYDPHQWH�

(Q� FXDQWR� D� OD� salud de los familiares GHO�
RSHUDULR�� FRPR� VH� SXHGH� REVHUYDU� HQ� OD�

)LJXUD� ��� VL� ELHQ� Vt� WLHQH� SDULHQWHV� FRQ�
PDOIRUPDFLRQHV�ItVLFDV�R�UHWDUGR�LQWHOHFWXDO��
HOOR�QR� FRUUHVSRQGH�D� VXV�KLMRV� �DIHFWDFLyQ�
JHQpWLFD��\�WDPSRFR�D�DTXHOORV�TXH�KDELWDQ�
VX� PLVPD� FDVD�� SRU� WDQWR� VH� GL¿FXOWD� XQD�
SRVLEOH�FRUUHODFLyQ��,JXDO�RFXUUH�HQ�HO�FDVR�
GH� ODV� HQIHUPHGDGHV� FUyQLFDV� GHWHFWDGDV��
$XQ�DVt��HV�OODPDWLYR�HO�����GH�HVWR�~OWLPR�

/DV� FROXPQDV� ³&XiOHV"´� \� ³&XiO"´�
FRUUHVSRQGHQ� D� ODV� UHVSXHVWDV� ³6t´� D� ODV�
SUHJXQWDV� ³)DPLOLDUHV� HQIHUPHGDGHV�
FUyQLFDV"´�\�³)DPLOLDUHV�HQIHUPHGDG�GHVGH�
8G��HQWUy"´��UHVSHFWLYDPHQWH�

(Q�OD�administración de desechos��FRPR�VH�
SXHGH� REVHUYDU� HQ� OD� )LJXUD� ��� HV� FODUR� HO�

Figura 5.�2SHUDULRV��H[iPHQHV�GH�VDOXG

Figura 6.�2SHUDULRV��VDOXG�GH�VXV�SDULHQWHV�FHUFDQRV�

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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GHVFXLGR� SRU� SDUWH� GH� ORV� DGPLQLVWUDGRUHV��
SXHV��VHJ~Q�ODV�UHVSXHVWDV�GH�ORV�RSHUDULRV��
HQ�OD�JUDQ�PD\RUtD�GH�ORV�FDVRV�QR�VH�HVWDED�
UHVSHWDQGR�OD�QRUPDWLYD�OHJDO�GH�WUDWDPLHQWR�
GH� UHVLGXRV� �DUW�� ��� QL� VH� FRQWDED� FRQ� XQD�
FDPSDQD� H[WUDFWRUD� GH� JDVHV� �DUW�� ����� OR�
FXDO�SXGLHUD�DIHFWDU�OD�VDOXG�

(Q� OR� UHODFLRQDGR�FRQ�HO�mantenimiento de 
los equipos de Rayos X��VH�SXGLHUD�LQWHUSUHWDU�
FRPR� XQ� GHVFXLGR� GH� ORV� DGPLQLVWUDGRUHV��
SXHV�HQ���GH�FDGD����FDVRV�QR�VH�UHYLVDQ�ODV�
IXJDV��HQ���QR�VH�FDOLEUDQ�ODV�PiTXLQDV��\�HQ���
QL�VLTXLHUD�VH�OHV�KDEUtD�GDGR�PDQWHQLPLHQWR�
FDGD�VHPHVWUH�� WDO�FRPR�OR� LQGLFD� OD�QRUPD�
OHJDO��DUW�������)LJXUD�����

(O� ~OWLPR� GH� ORV� DVSHFWRV�� HO� control de 
calidad�� WDQ� VyOR� HQ� HO� ���� GH� ORV� FDVRV�
DQDOL]DGRV� VH� SXGR� REWHQHU� TXp� DJHQFLD�
HYDOXDED� VX� DGPLQLVWUDFLyQ� GH� ORV� HTXLSRV�
GH�5D\RV�;��\�VyOR���GH�FDGD����RSHUDULRV�
UHVSRQGLHURQ� TXH� Vt� WLHQHQ� XQ� DVHVRU� HQ�
UDGLDFLyQ�� $TXt� QR� KD\� REOLJDFLyQ� OHJDO�
�)LJXUD����

)LQDOPHQWH��VH�LQFOX\H�OD�SUHJXQWD�LQIRUPDO��
¢&RQRFH�HO�FDVR�GH�DOJ~Q�RSHUDULR�R�FHQWUR�
GH� VDOXG� VDQFLRQDGR"� /D� UHVSXHVWD� IXH�
QHJDWLYD�HQ�HO������

(Q� UHODFLyQ� FRQ� ORV� 9HFLQRV�� HV� QHFHVDULR�
GHVWDFDU� TXH� QR� IXH� SRVLEOH� HQFRQWUDU�
DOJ~Q� WLSR� GH� FODUD� UHJXODULGDG� HQ� HO�

Figura 7.�2SHUDULRV��DGPLQLVWUDFLyQ�GH�GHVHFKRV

Figura 8.�2SHUDULRV��PDQWHQLPLHQWR�GH�HTXLSRV

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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FRPSRUWDPLHQWR�GH�ODV�YDULDEOHV��3DUD�HOOR�HV�
GH�VXSRQHUVH�IXHUD�QHFHVDULD�OD�LQWHUYHQFLyQ�
D� HO� ODUJR� SOD]R� GH� LQYHVWLJDGRUHV� GHO� iUHD�
ELRJHQpWLFD�� \� QR� VyOR� GHVGH� OD� SHUVSHFWLYD�
GH�ODV�SROtWLFDV�GH�VDOXG�S~EOLFD��FRPR�DTXt�

$O� UHVSHFWR�� ORV� YHFLQRV� GH� ORV� FHQWURV� GH�
VDOXG�FDUHFHQ�GH�XQD�DGHFXDGD�LQIRUPDFLyQ�
VREUH� OD� UDGLDFLyQ� LRQL]DQWH�\� ORV�5D\RV�;��
\�VyOR�HQ���GH�FDGD���FDVRV�ORV�RSHUDULRV�OHV�
KDQ�FRPHQWDGR�VREUH�ORV�ULHVJRV�GH�OD�VREUH�
H[SRVLFLyQ��1LQJ~Q�YHFLQR�XVD�XQ�GRVtPHWUR��
DXQTXH� GRV� WHUFHUDV� SDUWHV� FRQVLGHUDQ� TXH�
ORV�5D\RV�;�SXGLHUDQ� HVWDU� HQIHUPiQGRORV��

+D\�XQ�GDWR�PiV�SUHRFXSDQWH����GH�FDGD����
YHFLQRV�SDVDQ�PiV�GH�WUHV�KRUDV�FDGD�GtD�DO�
RWUR� ODGR� GHO� PXUR� GRQGH� VH� HQFXHQWUD� OD�
LQVWDODFLyQ�GH�OD�PiTXLQD�GH�5D\RV�;��4XL]i�
HVWpQ�HQ�ULHVJR�SRU�VREUHH[SRVLFLyQ���)LJXUD�
����
Interpretación global de los resultados 
numéricos

(Q� JHQHUDO�� VH� SXHGH� REVHUYDU� XQ� FRQWURO�
HVWDWDO� FDVL� DXVHQWH�� XQ� PX\� UHGXFLGR�
FXPSOLPLHQWR� YROXQWDULR� GH� OD� QRUPDWLYD�
OHJDO� YLJHQWH� SRU� SDUWH� GH� ORV� RSHUDULRV��
XQRV�QLYHOHV�GH�EOLQGDMH�GH�ODV�LQVWDODFLRQHV�

Figura 9.�2SHUDULRV��FRQWURO�GH�FDOLGDG

Figura 10.�9HFLQRV��SURWHFFLyQ�\�SUHYHQFLyQ�SHUVRQDO

(O�FRQWURO�GH�OD�VDOXG�S~EOLFD�HQ�ODV�FLXGDGHV�LQWHUPHGLDV�Zanzzi, F.
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TXH� QHFHVLWDQ� PD\RU� FRQWURO�� \� XQ� SRVLEOH�
GHVFXLGR�SRU�SDUWH�GH�ORV�SURSLHWDULRV�GH�ODV�
PiTXLQDV�GH�5D\RV�;�TXH�DO�SDUHFHU�HV�HQ�
JHQHUDO� \� QR� HQ� FRQWUD� GH� VXV� HPSOHDGRV��
7DO� SDUHFH� TXH� ODV� DIHFWDFLRQHV� QHJDWLYDV�
GH�OD�UDGLDFLyQ�QR�VH�KDQ�YHUL¿FDGR�DQWH�OD�
VRFLHGDG�SRUTXH�HO�XVR�GH�WDOHV�PiTXLQDV�QR�
HV�D~Q�PX\�DOWR�R��TXL]i��SRUTXH�D~Q�QR�KD�
SDVDGR�HO�WLHPSR�QHFHVDULR�TXH�SRVLELOLWH�VX�
GHWHFFLyQ��VLQ�HPEDUJR�HV�PX\�GLItFLO�SHQVDU�
TXH� VH� GHED� D� SROtWLFDV� SUHYHQWLYDV� GH� ODV�
LQVWLWXFLRQHV�HVWDWDOHV�GH�FRQWURO�

Discusión y otras limitaciones de lo 
investigado.

/D� PiV� LPSRUWDQWH� OLPLWDFLyQ� HV� OD� EDMD�
FDQWLGDG�GH�RSHUDULRV�TXH�SDUWLFLSDURQ�HQ�HO�
HVWXGLR��2WUD�OLPLWDFLyQ�HV�GH�WLSR�FRQFHSWXDO��
SXHV�DO�HQFRQWUDUQRV�HQ�HO�iPELWR�VRFLDO�QR�
VH� SXHGH� DVHJXUDU� TXH� OR� PLVPR� DFRQWHFH�
HQ� RWUDV� FLXGDGHV�� VLQR� VyOR� VXJHULU� TXH� VH�
LQYHVWLJXH��$PEDV�VH� LUiQ�UHGXFLHQGR�HQ� OD�
PHGLGD� HQ� TXH� VH� UHSOLTXH� HVWH� HVWXGLR� HQ�
RWUDV�FLXGDGHV�LQWHUPHGLDV�

Conclusiones y recomendaciones

(VWD�LQYHVWLJDFLyQ�GHMD�HQ�FODUR�TXH�HO�VHFWRU�
VDOXG��HQ�FXDQWR�DO�GLDJQyVWLFR�UDGLROyJLFR��
GH� � OD�FLXGDG�GH�6DQ�)UDQFLVFR�GH�0LODJUR�
QR� HVWi� VLHQGR� FRQWURODGR� FRPR� VH� GHELHUD�
�DUW�����\�RWURV�GHO�565��TXH�LQFOXVR�LQGLFD�
ODV�HQIHUPHGDGHV�GH�GHULYDFLyQ�SURIHVLRQDO�
�DUW�� ������� OR� FXDO� HQ�HO� IXWXUR�SXGLHUD� VHU�
SHUMXGLFLDO�SDUD�VX�SREODFLyQ�\�HQ�OD�GH�RWUDV�
FLXGDGHV�PiV� SHTXHxDV� SDUD� ODV� TXH� DFW~D�
FRPR� FHQWUR� UHIHUHQFLDO� \� GH� RSHUDFLRQHV��
$GHPiV�� HO� SUREOHPD� SXGLHUD� HVWDUVH�
UHSLWLHQGR� HQ� RWUDV� FLXGDGHV� LQWHUPHGLDV�
ODWLQRDPHULFDQDV�� OR� FXDO� SXGLHUD� QR� VHU�
S~EOLFR�QL�QRWRULR�GHELGR�D�XQ�PHMRU�FRQWURO�
REVHUYDGR�HQ�ODV�FLXGDGHV�JUDQGHV��

(Q� FXDQWR� D� OD� GRVLPHWUtD�� VL� ELHQ� OD� GRVLV�
UHFLELGD� SRU� ORV� RSHUDULRV� QR� PRVWUy�

UHVXOWDGRV� SUHRFXSDQWHV�� D~Q� VH� SXHGH�
FRUUHJLU� HO� GHVFXLGR� GH� OD� LQVWLWXFLyQ�
GH� FRQWURO� \� GH� ORV� SURSLRV� RSHUDULRV� R�
DGPLQLVWUDGRUHV�GH�ORV�FHQWURV�GH�VDOXG��SXHV�
HOOR�QR�H[RQHUD�D�QLQJXQR�GHO�FXPSOLPLHQWR�
GH�OD�QRUPD�OHJDO��TXH�EXVFD�SUHYHQLU�DQWHV�
TXH� UHDFFLRQDU�� OR� TXH� DGHPiV� HV� PHQRV�
RQHURVR�GH�HMHFXWDU��1R�KD\�TXH�VXEHVWLPDU�
HO�KHFKR�GH�TXH�VyOR���GH�FDGD����RSHUDULRV�
HVWi� FXPSOLHQGR� FRQ� HOOD�� \� �� GH� FDGD� ���
HVWDUtDQ� LQFXPSOLHQGR� KDVWD� OD�PLWDG� GH� OR�
UHJODPHQWDGR�� HQ� ORV� DVSHFWRV� SUHYHQWLYRV�
VyOR���RSHUDULRV�GH�FDGD����VHUtDQ�FXPSOLGRV��
$XQ� DVt�� QR� VH� FRQRFHQ� VDQFLRQDGRV� �PiV�
GHWDOOHV�QHJDWLYRV�HQ�HO�WH[WR��

6H� HVSHUD� TXH� HVWD� LQYHVWLJDFLyQ� VHD�
UHSOLFDGD� HQ� RWUDV� FLXGDGHV� LQWHUPHGLDV� GH�
$PpULFD� GHO� 6XU�� D� ¿Q� GH� UHJLVWUDU� \� GHMDU�
HQ� HYLGHQFLD� HVWH� SRVLEOH� GHVFXLGR� GH� ODV�
DXWRULGDGHV�HVWDWDOHV�GH�FRQWURO��\D�TXH� ORV�
HIHFWRV� VROR� VH� HYLGHQFLDUiQ� D� ODUJR� SOD]R��
3DUD� HO� FDVR� HFXDWRULDQR�� IXHUD� EXHQD�
LGHD� TXH� HVWD� LQYHVWLJDFLyQ� VH� UHSOLTXH� HQ�
FLXGDGHV�LQWHUPHGLD�FRPR�'XUiQ��4XHYHGR��
0DQWD��2WDYDOR��HWF���SXHV�DO�SUHVHQWDU�DOWRV�
QLYHOHV�GH�DFWLYLGDG�FRPHUFLDO�SXGLHUDQ�VHU�
FHQWURV� GH� UHIHUHQFLD� \� RSHUDFLRQHV� GH� ORV�
KDELWDQWHV� GH� ODV� FLXGDGHV� PiV� SHTXHxDV�
TXH�ODV�FLUFXQGDQ��$Vt�PLVPR��HV�QHFHVDULR�
TXH� ODV� LQVWLWXFLRQHV�GH�HGXFDFLyQ� VXSHULRU�
\� ORV� LQVWLWXWRV� GH� LQYHVWLJDFLyQ� OODPHQ� OD�
DWHQFLyQ�GHO�(VWDGR�KDFLD�HVWD�VLWXDFLyQ�
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