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Resumo
6HJXQGR D 2UJDQL]DomR GDV 1Do}HV 8QLGDV SDUD D $OLPHQWDomR H D $JULFXOWXUD� D SR�
SXODomR PXQGLDO FKHJDUi D XP WRWDO GH �� ELOK}HV GH SHVVRDV DWp R DQR GH ����� KD�
YHQGR D QHFHVVLGDGH GD SURGXomR GH DOLPHQWRV DFRPSDQKDU HVWH FUHVFLPHQWR� 'HQWUH
DV IRQWHV GH SURGXomR GH DOLPHQWRV� D DTXLFXOWXUD ��� VH GHVWDFD SRU XQLU R FUHVFLPHQWR
DQXDO GD DTXLFXOWXUD j WpFQLFDV PRGHUQDV GH ,QWHUQHW GDV &RLVDV �,R7�� ,QWHOLJrQFLD $U�
WLILFLDO� DQiOLVH GH GDGRV H DXWRPDomR� YLVDQGR PLQLPL]DU FXVWRV H DXPHQWDU DV SURGX�
o}HV GH SURWHtQD DQLPDO HP WRGR R PXQGR� 'HVWD IRUPD� VLVWHPDV FRPSXWDFLRQDLV TXH
RWLPL]HP D SURGXomR GH SHVFDGR DWUDYpV GH DQiOLVH GH GDGRV ELRPpWULFRV H VtQWHVH GH
LQIRUPDo}HV SDUD WRPDGD GH GHFLVmR SRVVLELOLWDP XP PHOKRU DFRPSDQKDPHQWR SDUD
HVWLPDU FRP PDLRU SUHFLVmR R PRPHQWR GH GHVSHVFD� SRVVLELOLWDQGR XP PHQRU GHVSHU�
GtFLR GH UDomR� XP PHQRU JDVWR GH HQHUJLD HOpWULFD SDUD DHUDomR H XP PHQRU LPSDFWR
DPELHQWDO QR PDQHMR GD iJXD� UHVXOWDQGR HP PDLRU HILFLrQFLD QD SURGXomR H PHQRU
FXVWR ILQDO SDUD SRSXODomR� 1HVWH FRQWH[WR� HVWH WUDEDOKR WHP FRPR REMHWLYR D SHVTXLVD
H R GHVHQYROYLPHQWR GR VLVWHPD &$,2 � VLVWHPD GH &UHVFLPHQWR SDUD $TXLFXOWXUD ,Q�
WHJUDGR GH 2UJDQLVPRV DTXiWLFRV� TXH FRQVLVWH HP XP VLVWHPD FRPSXWDFLRQDO :HE
SDUD DYDOLDomR H SURJQyVWLFR GH FUHVFLPHQWR GH RUJDQLVPRV DTXiWLFRV HP DPELHQWHV
GH DTXLFXOWXUD ���� DX[LOLDQGR RV FULDGRUHV D WRPDUHP GHFLV}HV PDLV HILFLHQWHV SDUD R
PDQHMR H GHVSHVFD GRV VHXV YLYHLURV GH FULDomR�

3DODYUDV�FKDYH� $TXLFXOWXUD ���� 3URJQyVWLFR GH FUHVFLPHQWR� ELRPHWULD� $TXLFXOWXUD
'LJLWDO�



Abstract
$FFRUGLQJ WR WKH )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ RI WKH 8QLWHG 1DWLRQV� WKH ZRUOG
SRSXODWLRQ ZLOO UHDFK D WRWDO RI �� ELOOLRQ SHRSOH E\ WKH \HDU RI ����� PDNLQJ LW QHFHV�
VDU\ IRU WKH IRRG SURGXFWLRQ UDWH WR IROORZ WKLV LQFUHDVH� $PRQJ WKH IRRG SURGXFWLRQ
VRXUFHV� WKH DTXDFXOWXUH ��� VWDQGV RXW E\ MRLQLQJ WKH DQXDO JURZWK RI WKH DTXDFXOWXUH
ZLWK PRGHUQ WHFKQLFV RI ,QWHUQHW RI 7KLQJV �,R7�� $UWLILFLDO ,QWHOOLJHQFH� GDWD DQDO\WLFV DQG
DXWRPDWLRQV� DLPLQJ WR ORZHU WKH FRVWV DQG LQFUHDVH WKH SURGXFWLRQV RI DQLPDO SURWHLQ
DURXQG WKH ZRUOG� 7KXV� FRPSXWDWLRQDO V\VWHPV WKDW RSWLPL]H WKH ILVKHU\ SURGXFWLRQ
WKURXJK ELRPHWULF GDWD DQDO\VLV DQG LQIRUPDWLRQ V\QWKHVLV IRU GHFLVLRQ PDNLQJ DOORZ
IRU D WUDFNLQJ WR HVWLPDWH ZLWK KLJKHU SUHFLVLRQ WKH KDUYHVWLQJ WLPH� ORZHULQJ ILVK IHHG
ZDVWH� SRZHU FRQVXPSWLRQ IRU DHUDWLRQ DQG HQYLURQPHQW LPSDFW RQ WKH ZDWHU PDQDJH�
PHQW� 5HVXOWLQJ LQ KLJKHU SURGXFWLRQ HIILFLHQF\ DQG ORZHU FRVW WR WKH SRSXODWLRQ� ,Q WKLV
FRQWH[W� WKLV MRE DLPV WR UHVHDUFK DQG GHYHORS WKH V\VWHP &$,2 � V\VWHP RI ,QWHJUDWHG
*URZWK IRU $TXDFXOWXUH RI $TXDWLF 2UJDQLVPV� D FRPSXWHU :HE V\VWHP IRU DQDO\WLFV
DQG SUHGLFWLRQ RI DTXDWLF RUJDQLVPV JURZWK LQ DTXDFXOWXUH ��� HQYLURQPHQWV� KHOSLQJ
WKH SURGXFHUV WR PDNH PRUH HIILFLHQW GHFLVLRQV IRU WKH PDQDJHPHQW DQG KDUYHVWLQJ RI
WKHLU IDUPV�

.H\ZRUGV� $TXDFXOWXUH ���� *URZWK IRUHFDVWLQJ� %LRPHWU\� 'LJLWDO $TXDFXOWXUH�
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1 Introdução

(P ����� R Q~PHUR GH SHVVRDV TXH SDVVDUDP IRPH QR PXQGR HVWDYD HQWUH
��� PLOK}HV H ��� PLOK}HV� 'HVVHV� ��� PLOK}HV FKHJDUDP D HVVH HVWDGR HP UD]mR
GD SDQGHPLD GH &29,'��� �81,&() HW DO�� ������ (QWUH WRGD D SURGXomR GH DOLPHQWRV
QR PXQGR� D DTXLFXOWXUD ± GDGD SHOD SURGXomR GH SHL[HV DOLPHQWDGRV SRU UDomR ± p R
PpWRGR TXH PDLV FUHVFH� WRUQDQGR�VH XPD DERUGDJHP SURPLVVRUD QR FRPEDWH j IRPH
�)22'� 1$7,216� ������

)LJXUD � ± &UHVFLPHQWR GD SURGXomR GH SHL[HV DWUDYpV GD DTXLFXOWXUD FRPSDUDGR j
SURGXomR SHOD SHVFD �)22'� 1$7,216� ������

1D )LJXUD �� D SURGXomR GH SHL[H SURYHQLHQWH GD DTXLFXOWXUD XOWUDSDVVRX� DLQGD
HP ����� D SURGXomR SURYHQLHQWH GD SHVFD� (P ����� D DTXLFXOWXUD Mi HUD UHVSRQViYHO
SRU PDLV GD PHWDGH GD SURGXomR GH SHL[HV QR PXQGR� FRP TXDVH ��� PLOK}HV GH WR�
QHODGDV SURGX]LGDV SRU DQR� 1DV ~OWLPDV WUrV GpFDGDV HVWH VHWRU WHP VH GHVHQYROYLGR�
(P ���� DSHQDV ��� GR FRQVXPR GH SHL[HV QR PXQGR HUD SURYHQLHQWH GD DTXLFXOWXUD�
(P ���� HVVH SHUFHQWXDO Mi KDYLD XOWUDSDVVDGR D PDUFD GH ��� GH WRGR R FRQVXPR
GH SHL[HV QR PXQGR �%(/721� /,77/(� %86+� ������ &RP R VHWRU DTXtFROD HP DOWD H
D QHFHVVLGDGH GH SURGXomR GH DOLPHQWRV SDUD VXSULU R FRQVXPR JOREDO� PpWRGRV SDUD
PRQLWRUDU H DYDOLDU R FUHVFLPHQWR GH LQGLYtGXRV QHVWH WLSR GH FXOWXUD VH WRUQDP FDGD
YH] PDLV UHOHYDQWHV H QHFHVViULRV� 7HQGR HP YLVWD TXH DX[LOLDP DR FULDGRU D HQFRQWUDU
R PHOKRU PRPHQWR SDUD GHVSHVFD� UHGX]LQGR R JDVWR HQHUJpWLFR� FRQVXPR GH UDomR H�
FRQVHTXHQWHPHQWH� RV FXVWRV GD SURGXomR� 2 TXH UHVXOWDUi HP XP PHQRU FXVWR ILQDO
GR SHVFDGR� SRVVLELOLWDQGR XP PDLRU DFHVVR j SURWHtQD DQLPDO SHOD SRSXODomR�



&DStWXOR �� ,QWURGXomR �

$ PHGLomR GR FUHVFLPHQWR GH XP LQGLYtGXR SRGH VHU IHLWD OHYDQGR HP FRQVLGH�
UDomR DV DOWHUDo}HV QDV GLPHQV}HV GH FRPSULPHQWR� ODUJXUD H�RX SHVR� (P VLVWHPDV
DTXtFRODV� D PHGLomR p IHLWD FRQVWDQWHPHQWH H p XWLOL]DGD SDUD ILQV GH FRPSDUDomR
HQWUH RV GLIHUHQWHV FXOWLYRV�

2V PpWRGRV PDLV FRPXPHQWH SURSRVWRV SDUD DQiOLVHV GH FUHVFLPHQWR GH RU�
JDQLVPRV DTXiWLFRV FXOWLYDGRV RX SURYHQLHQWHV GD SHVFD VmR� YRQ %HUWDODQII\� /RJtV�
WLFR VLJPRLGDO� *RPSHUW]� %URG\� 6FKQXWH� 4XDGUiWLFR H OLQHDUL]Do}HV GH YRQ %HUWD�
ODQII\ �)RUG�:DOIRUG H *XOODQG�+ROW�� 7DLV HTXDo}HV IRUQHFHP GDGRV SDUD JHUHQFLD�
PHQWR DTXtFROD H GH HVWRTXHV SHVTXHLURV� H SRGHP HVWLPDU SDUkPHWURV FDSD]HV GH
IRUQHFHU LQGLFDo}HV DSUR[LPDGDV GR GHVHPSHQKR GH FUHVFLPHQWR �%851+$0� �����
.$76$1(9$.,6� 0$5$9(/,$6� ����� &$502 HW DO�� ����� %$//$*+ HW DO�� ������
$VVLP� R XVR GH H[SUHVV}HV PDWHPiWLFDV FDSD]HV GH DYDOLDU H SURYHU SURJQyVWLFRV
SDUD DTXLFXOWXUD GH XPD GHWHUPLQDGD SRSXODomR p IXQGDPHQWDO� XPD YH] TXH HVWHV
GDGRV SRVVLELOLWDP TXH RV SURGXWRUHV WHQKDP XP PHOKRU HQWHQGLPHQWR H YLVXDOL]DomR
GR GHVHQYROYLPHQWR GRV DQLPDLV PDQHMDGRV� H FRP LVVR� XP PDLRU SRGHU GH GHFLVmR
GXUDQWH RV SURFHGLPHQWRV RSHUDFLRQDLV�

'HQWUH RV PRGHORV FLWDGRV� R PpWRGR PDLV XWLOL]DGR H SHVTXLVDGR SDUD PRQLWR�
UDU H PHGLU R FUHVFLPHQWR GH LQGLYtGXRV HP XP VLVWHPD p R PRGHOR GH YRQ %HUWDODQII\�
(QWUH RV PpWRGRV SDUD HVWLPDU RV SDUkPHWURV SDUD R PRGHOR� D IXQomR PpGLD GH )RUG�
:DOIRUG ± TXH XWLOL]D GDGRV GD ELRPHWULD GH XPD DPRVWUD GH SRSXODomR GH XP VLVWHPD
DQWHULRU ± p D PDLV XWLOL]DGD� SRLV HVWD WDPEpP GHULYD GD IXQomR GH FUHVFLPHQWR GH YRQ
%HUWDODQII\ H SRVVXL DOJXPDV YDQWDJHQV VH FRPSDUDGD FRP D IXQomR RULJLQDO �3$8/<�
������

(VWLPD�VH TXH R PHUFDGR GH VROXo}HV SDUD DTXLFXOWXUD DWUDYpV GH ,R7 FUHVoD
��� QRV SUy[LPRV � DQRV �35$37, HW DO�� ������ &RP R DPELHQWH VHQGR SUHSDUDGR SRU
VROXo}HV ,R7 TXH IDFLOLWDP D FROHWD GH GDGRV H SURSRUFLRQDP XPD LQWHUIDFH FDSD] GH
LQWHJUDU FRP QRYDV VROXo}HV� VROXo}HV GH VRIWZDUH HP RXWUDV iUHDV YLVDQGR H[WUDLU GRV
GDGRV FROHWDGRV PDLV LQIRUPDo}HV ~WHLV DR FULDGRU WDPEpP VH WRUQDP PDLV YLiYHLV�

1HVWH FHQiULR� D $TXLFXOWXUD ��� VXUJH FRPR R GHVHQYROYLPHQWR H SHVTXLVD
GH QRYDV WHFQRORJLDV TXH LQWHJUHP DQiOLVH H WUDQVIHUrQFLD GH GDGRV� FRPSXWDomR HP
QXYHP H FRPSXWDomR HPEDUFDGD YLVDQGR REWHU DXPHQWR QD SURGXomR H UHGXomR GH
FXVWRV QR VHWRU DTXtFROD� SRU PHLR GH VROXo}HV LQRYDGRUDV TXH FRQWULEXD FRP R FUHVFL�
PHQWR GR VHWRU� OHYDQGR DR SHTXHQR H PpGLR SURGXWRU� WHFQRORJLDV GH SRQWD Vy GLVSR�
QtYHLV FRP GHPDVLDGR LQYHVWLPHQWR ILQDQFHLUR QD iUHD� �'83217� &286,1� '83217�
������

9LVDQGR VXSULU HVVD GHPDQGD� HVWH WUDEDOKR WHP FRPR REMHWLYR SURS{U R VLV�
WHPD GH &UHVFLPHQWR SDUD $TXLFXOWXUD ,QWHJUDGR GH 2UJDQLVPRV DTXiWLFRV �&$,2��
XPD DSOLFDomR :HE SDUD JHUHQFLDPHQWR GH FLFORV SURGXWLYRV DWUDYpV GH SUHYLVmR GH



&DStWXOR �� ,QWURGXomR �

FUHVFLPHQWR D ILP GH HPEDVDU R FULDGRU QD WRPDGD GH GHFLVmR� $ VROXomR SURSRVWD SHU�
PLWH WDPEpP R DFHVVR GR DTXLFXOWRU GH IRUPD UHPRWD H DWUDYpV GH TXDOTXHU GLVSRVLWLYR
TXH GLVSRQKD GH FRQH[mR j LQWHUQHW� DGDSWDQGR�VH� GHVVD IRUPD� FRP PDLV IDFLOLGDGH
DR FRWLGLDQR GR XVXiULR H GHPDQGDQGR XP EDL[R HVIRUoR DGLFLRQDO SDUD D XWLOL]DomR�

(VWH WUDEDOKR GLYLGH�VH HP � VHo}HV LQFOXLQGR HVWD� 1D VHomR � p UHDOL]DGD XPD
UHYLVmR GD OLWHUDWXUD VREUH RV SULQFLSDLV PpWRGRV GH SUHGLomR GH FUHVFLPHQWR HP VLV�
WHPDV GH DTXLFXOWXUD� IHUUDPHQWDV FRPSXWDFLRQDLV XWLOL]DGDV SDUD DX[LOLDU DV PpWULFDV
H WUDEDOKRV UHODFLRQDGRV DR DVVXQWR� 1D VHomR � p DSUHVHQWDGR H GHVFULWR R &$,2�
VRIWZDUH SURSRVWR FRPR VROXomR SDUD SUHGLomR H DFRPSDQKDPHQWR GH FUHVFLPHQWR GH
VLVWHPDV GH DTXLFXOWXUD� $ VHomR � GHVFUHYH DV WpFQLFDV XWLOL]DGDV SDUD YDOLGDU D VR�
OXomR H H[LEH RV UHVXOWDGRV REWLGRV� 1D VHomR �� SRU ILP� p DSUHVHQWDGD D FRQFOXVmR
MXQWDPHQWH GRV WUDEDOKRV IXWXURV�



�

2 Revisão da literatura

1D DTXLFXOWXUD� WpFQLFDV SDUD HVWLPDU H PRGHODU FXUYDV GH FUHVFLPHQWR GH SR�
SXODo}HV VmR DPSODPHQWH XVDGDV SDUD RWLPL]DU UHVXOWDGRV HP SURGXo}HV� 2 SURFH�
GLPHQWR PDLV VLPSOHV GH FROHWDU GDGRV QHFHVViULRV SDUD DV HVWLPDWLYDV p DWUDYpV GD
PHGLomR GR FRPSULPHQWR GH LQGLYtGXRV GH XPD SRSXODomR� $SyV D FROHWD GRV GDGRV�
XWLOL]D�VH GH PRGHORV GH FUHVFLPHQWR FRPR R GH YRQ %HUWDODQII\� SRU H[HPSOR� SDUD R
DMXVWH GD FXUYD �*5$$)� 35(,1� ������

6HJXQGR �/8*(57 HW DO�� ������ D IXQomR GH YRQ %HUWDODQII\ p SURYDYHOPHQWH
D PDLV XVDGD TXDQGR VH WUDWD GH PRGHODJHP GH FUHVFLPHQWR� e SRVVtYHO DSOLFi�OD HP
GRLV FHQiULRV� QD PHGLomR DWUDYpV GR FRPSULPHQWR RX GR SHVR GRV LQGLYtGXRV GH XPD
SRSXODomR�

L∞(1− e−k(t−t0)) �����

2V SDUkPHWURV GD IXQomR GH FUHVFLPHQWR GH YRQ %HUWDODQII\ UHSUHVHQWDP DEV�
WUDo}HV GH FHUWRV DVSHFWRV QR FUHVFLPHQWR GH XP LQGLYtGXR� 1D (TXDomR �� R YDORU GH
L∞ UHSUHVHQWD R FRPSULPHQWR DVVLQWyWLFR ± R FRPSULPHQWR WHyULFR Pi[LPR GD SRSX�
ODomR� FXMD FXUYD QmR XOWUDSDVVDUi� 2 SDUkPHWUR k UHSUHVHQWD D WD[D GH FUHVFLPHQWR�
LQGLFDQGR R TXmR UiSLGR D FXUYD VH DSUR[LPDUi GD DVVLQWRWD� 3RU ILP� t0 UHSUHVHQWD
XP PRPHQWR WHyULFR HP TXH RV LQGLYtGXRV GD SRSXODomR SRVVXtDP FRPSULPHQWR �
�-$0(6� ������

1D iUHD GH PRGHODJHP GH FUHVFLPHQWR� R WUDEDOKR GH �%$/'$1 HW DO�� �����
SURS}H XP SDFRWH HP 5 ± OLQJXDJHP GH SURJUDPDomR FRP IRFR HP FiOFXORV PDWHPi�
WLFRV ± SDUD HVWLPDU R FUHVFLPHQWR GH SRSXODo}HV HP FXOWLYRV� 3RUpP� SRU VH WUDWDU GH
XP SDFRWH SDUD VHU XWLOL]DGR SRU RXWUDV VROXo}HV� D SURSRVWD SRXFR VH SUHRFXSD HP
VHU GH IiFLO XVR SRU SHVVRDV QmR WpFQLFDV� UHTXHUHQGR XP FRQKHFLPHQWR PDWHPiWLFR
H FRPSXWDFLRQDO WDQWR SDUD DOLPHQWDU R PRGHOR FRP GDGRV H LQWHUSUHWDU RV UHVXOWDGRV
JHUDGRV�

6LPLODUPHQWH� R WUDEDOKR GH �/(( HW DO�� ����� SURS}H XP IUDPHZRUN SDUD D
DSOLFDomR GD IXQomR GH FUHVFLPHQWR GH YRQ %HUWDODQII\ HP EDVHV GH GDGRV� 1R WUDEDOKR
p GHVFULWR XP FRQMXQWR GH SDVVRV SDUD UHDOL]DU R DMXVWH GR PRGHOR� SRUpP� PDLV XPD
YH] QmR p R IRFR GR WUDEDOKR SURS{U XP VRIWZDUH SDUD R XVR GLUHWR GR FULDGRU� SRUWDQWR
FRQFHLWRV FRPR IDFLOLGDGH GH XVR� IOX[R SDUD HQYLR GRV GDGRV HP XPD SODWDIRUPD H
RSo}HV GH YLVXDOL]DomR GRV UHVXOWDGRV QmR VmR DERUGDGRV SHOD VROXomR�

7HQGR HP YLVWD R FUHVFLPHQWR GR XVR GH VROXo}HV GD ZHE ��� QD DTXLFXOWXUD�
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QRWD�VH SRUpP XP HVSDoR D VHU H[SORUDGR QR TXH VH WUDWD GH VROXo}HV SDUD XVR GR
SUySULR SURGXWRU� IRFDQGR HP IiFLO DFHVVR UHPRWR� GLVSRQLELOLGDGH H LQWHUIDFH DPLJiYHO
DR XVXiULR� 3HUFHEH�VH QDV SULQFLSDLV VROXo}HV GH PRGHODJHP GH FUHVFLPHQWR HQFRQ�
WUDGDV TXH R IRFR GDV SURSRVWDV p RIHUHFHU IHUUDPHQWDV WpFQLFDV GDV TXDLV SRGH�VH
GHULYDU VROXo}HV SURQWDV SDUD XVR�
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3 CAIO - Sistema de Crescimento para Aqui-
cultura Integrado de Organismos aquáticos

$ VROXomR SURSRVWD p R &$,2� VROXomR ZHE GH DSRLR j WRPDGD GH GHFLVmR HP
VLVWHPDV GH DTXLFXOWXUD DWUDYpV GD SUHGLomR GH FUHVFLPHQWR H JUiILFRV FRPSDUDWLYRV
HQWUH FLFORV SURGXWLYRV� $ DSOLFDomR IXQFLRQD DWUDYpV GH FDPDGDV GH SURFHVVDPHQWR
TXH RSHUDP UHFHEHQGR RV GDGRV GR XVXiULR� HQYLDQGR SDUD XP VHUYLGRU SDUD H[WUDLU
LQIRUPDo}HV ~WHLV DR VRIWZDUH H UHFHEHQGR GH YROWD RV UHVXOWDGRV SDUD H[LELomR DR
XVXiULR� &DGD FDPDGD H HWDSD GR IXQFLRQDPHQWR GD DSOLFDomR VHUmR H[SOLFDGDV QDV
VHo}HV VHJXLQWHV�

3.1 Primeiro acesso
3DUD WHU DFHVVR j SODWDIRUPD R XVXiULR IDUi XVR GH XP FDGDVWUR TXH OKH LGHQWL�

ILFDUi QR VLVWHPD� SHUPLWLQGR D SHUVLVWrQFLD GRV GDGRV IRUQHFLGRV SUHYLDPHQWH H VXD
UHXWLOL]DomR HP DPELHQWHV IXWXURV� $V FUHGHQFLDLV GH DFHVVR GR XVXiULR VmR DUPD]H�
QDGDV QR EDQFR GH GDGRV GD DSOLFDomR H FULSWRJUDIDGDV FRP R DOJRULWPR DUJRQ�� TXH
VXPDUL]D R HVWDGR GD DUWH QR GHVHQYROYLPHQWR GH PHPRU\�KDUG IXQFWLRQV� XWLOL]DGDV
HP FULSWRJUDILDV XQLGLUHFLRQDLV �%,5<8.29� ',18� .+295$729,&+� ������

3DUD UHDOL]DU D DXWRUL]DomR H DXWHQWLFDomR GR XVXiULR� D DSOLFDomR XWLOL]D GRV
WRNHQV GH DFHVVR H GH DWXDOL]DomR GHVFULWRV QR SDGUmR 2$XWK���� 'H DFRUGR FRP D
HVSHFLILFDomR� RV WRNHQV VmR JHUDGRV QR PRPHQWR GH FDGDVWUR H SRVVXHP XP WHPSR
GH YDOLGDGH �+$5'7 HW DO�� ������ 2 WRNHQ GH DFHVVR p XWLOL]DGR HQTXDQWR YiOLGR SDUD
UHTXLVLWDU WRGRV RV UHFXUVRV UHVWULWRV D XVXiULRV DXWHQWLFDGRV� JXDUGDQGR WDPEpP LQ�
IRUPDo}HV SDUD LGHQWLILFDU R DXWRU GDV UHTXLVLo}HV� $SyV H[SLUDU R WRNHQ GH DFHVVR� R
WRNHQ GH DWXDOL]DomR p XVDGR SDUD JHUDU QRYRV WRNHQV H LQYDOLGDU RV DQWHULRUHV� 'HVVD
IRUPD� p SRVVtYHO JDUDQWLU TXH R XVXiULR DFHVVH D DSOLFDomR GH IRUPD VHJXUD H FRP
XPD EDL[D MDQHOD GH YXOQHUDELOLGDGH� SRLV FDVR R WRNHQ GH DFHVVR VHMD H[SRVWR� R EDL[R
WHPSR GH YLGD H D QHFHVVLGDGH GR WRNHQ GH DWXDOL]DomR SDUD FRQWLQXDU XVDQGR JDUDQ�
WHP TXH R WRNHQ VHMD LQXWLOL]DGR UDSLGDPHQWH�

3.2 Arquitetura e tecnologias
2 &$,2 XWLOL]D XPD LPSOHPHQWDomR GD DUTXLWHWXUD FOLHQWH�VHUYLGRU� RQGH R FOL�

HQWH DVVXPH D IXQomR GH FROHWD H H[LELomR GRV GDGRV SURGX]LGRV H R VHUYLGRU FRQWpP
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D LPSOHPHQWDomR GH WRGDV DV UHJUDV GH QHJyFLR H DFHVVR DRV UHFXUVRV GD DSOLFDomR
�+(/'� ������
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)LJXUD � ± 'LDJUDPD GD DUTXLWHWXUD GD DSOLFDomR H VXDV WHFQRORJLDV

1D )LJXUD � p UHSUHVHQWDGD D DUTXLWHWXUD GD DSOLFDomR H DV WHFQRORJLDV HVFR�
OKLGDV SDUD FDGD PyGXOR XWLOL]DGR� $V WHFQRORJLDV EDVHLDP�VH HP VHUYLoRV IRUQHFLGRV
SHOD SODWDIRUPD GH FRPSXWDomR HP QXYHP GD $PD]RQ �$:6� �6(59,&(6� ����D� H
VHUmR GHVFULWDV HP GHWDOKHV D VHJXLU�

'16 6HUYLGRU UHVSRQViYHO SRU PDSHDU R GRPtQLR DFHVVDGR SHOR XVXiULR SDUD R HQ�
GHUHoR ,3 GR VHUYLoR GHVHMDGR� ,PSOHPHQWDGR DWUDYpV GR VHUYLoR 5RXWH �� GD
$:6�

$UTXLYRV (VWiWLFRV $UTXLYRV GH FyGLJR GD DSOLFDomR:HE� DOpP GH LPDJHQV H PtGLDV
DX[LOLDUHV� $UPD]HQDGR HP XPD LQVWkQFLD �EXFNHW� GR 6LPSOH 6WRUDJH 6HUYLFH
�6���

6HUYLGRU :HE 5HVSRQViYHO SRU VHUYLU DR XVXiULR RV DUTXLYRV SDUD H[LELU D DSOLFDomR
FOLHQWH� 2 &ORXG)URQW GD $:6 p UHVSRQViYHO SRU GLVWULEXLU DUTXLYRV HVWiWLFRV DU�
PD]HQDGRV HP XPD LQVWkQFLD GR 6��

,QVWkQFLDV GD $3, 0DTXLQD YLUWXDO FULDGD D SDUWLU GH XPD LPDJHP EDVH� &RQWpP R
VHUYLGRU TXH LPSOHPHQWD DV UHJUDV H URWDV GD DSOLFDomR� &DGD LQVWkQFLD H[HFXWD
DWUDYpV GH XPD PiTXLQD YLUWXDO FULDGD SHOR (ODVWLF &ORXG &RPSXWLQJ �(&���

5HJLVWUR GH ,PDJHQV 5HVSRQViYHO SRU DUPD]HQDU DV LPDJHQV TXH SURGX]HP DV LQV�
WkQFLDV GD $3,� 8PD LPDJHP GHVFUHYH DV GHSHQGrQFLDV H VHTXrQFLDV GH SDVVRV
QHFHVViULRV SDUD LQLFLDOL]DU H S{U HP H[HFXomR XPD LQVWkQFLD GD $3,� ,PDJHQV
VmR DUPD]HQDGDV QR (&� &RQWDLQHU 5HJLVWU\ �(&5��
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2UTXHVWUDGRU 0yGXOR UHVSRQViYHO SRU UHGLUHFLRQDU UHTXLVLo}HV SDUD GLIHUHQWHV LQVWkQ�
FLDV GD $3,� DOpP GH LQLFLDOL]DU H ILQDOL]DU LQVWkQFLDV GH DFRUGR FRP D GHPDQGD
GD DSOLFDomR� ,PSOHPHQWDGR D SDUWLU GR (ODVWLF &RQWDLQHU 6HUYLFH �(&6��

%DQFR GH GDGRV 6HUYLoR TXH IRUQHFH XPD LQVWkQFLD GH EDQFR GH GDGRV UHODFLRQDO
RQGH VHUmR SHUVLVWLGRV RV GDGRV GD DSOLFDomR� *HUHQFLDGR SHOR 5HODWLRQDO 'DWD�
EDVH 6HUYLFH �5'6��

'DGR TXH -DYD6FULSW WRUQRX�VH R SDGUmR SDUD R GHVHQYROYLPHQWR GH DSOLFDo}HV
SDUD D ZHE� VXSRUWDGR SHORV QDYHJDGRUHV PDLV SRSXODUHV H FRP XP HQRUPH JDPD GH
IHUUDPHQWDV SDUD DX[LOLDU QR GHVHQYROYLPHQWR GH LQWHUIDFHV �:,5)6�%52&.� (,&+�
������ 5HDFW IRL D ELEOLRWHFD GH LQWHUIDFH JUiILFD HVFROKLGD SDUD R GHVHQYROYLPHQWR GD
DSOLFDomR FOLHQWH �3/$7)2506� ������ OHYDQGR HP FRQWD WDPEpP D DOWD DGHVmR GD
ELEOLRWHFD SHOD FRPXQLGDGH H� SRU FRQVHTXrQFLD� XP PDLRU HFRVVLVWHPD GH VROXomR H
ELEOLRWHFDV DX[LOLDUHV GLVSRQtYHLV SDUD XVR �:2+/*(7+$1� ������

4XDQWR DR VHUYLGRU� WHQGR HP YLVWD TXH UHSUHVHQWD R Q~FOHR GD DSOLFDomR H
FRQWpP WRGD D YDOLGDomR H SURFHVVDPHQWR GRV GDGRV� GRLV SRQWRV SUHFLVDP VHU OHYD�
GRV HP FRQVLGHUDomR� $ H[LVWrQFLD GH IHUUDPHQWDV SDUD DQiOLVH GH GDGRV SUp�SURQWDV
YLVDQGR DXPHQWR QD SURGXWLYLGDGH� RQGH D OLQJXDJHP 3\WKRQ VH GHVWDFD SHODV VXDV
YiULDV ELEOLRWHFDV GH PDQLSXODomR GH GDGRV H HVWDWtVWLFD �/,1� ������ $OpP GH XPD
IHUUDPHQWD TXH GLVSRQKD GH IXQFLRQDOLGDGHV TXH SHUPLWDP DFHOHUDU R FLFOR LQLFLDO GH
GHVHQYROYLPHQWR TXH QmR FRQWULEXL GLUHWDPHQWH SDUD D VROXomR� PDV p QHFHVViULR SDUD
R IXQFLRQDPHQWR GR VHUYLGRU� FRPR FULDomR GH XVXiULRV� DXWHQWLFDomR� HWF� 3DUD LVVR�
R IUDPHZRUN 'MDQJR �)281'$7,21� ����� FRP R EDQFR GH GDGRV UHODFLRQDO 3RVW�
JUHVTO �6(59,&(6� ����E�� FDSD]HV GH DEVWUDLU DFHVVR GLUHWR DR EDQFR GH GDGRV H
UDSLGDPHQWH FULDU URWDV GH FRPXQLFDomR GD $3,� PRVWUDUDP�VH RSo}HV YLiYHLV SDUD DV
QHFHVVLGDGHV GH SURGXWLYLGDGH H FRQILDELOLGDGH GD DSOLFDomR �9,1&(17� ������



&DStWXOR �� &$,2 � 6LVWHPD GH &UHVFLPHQWR SDUD $TXLFXOWXUD ,QWHJUDGR GH 2UJDQLVPRV DTXiWLFRV ��

3.3 Entrada e pré-processamento dos dados

)LJXUD � ± 7HOD SDUD HQYLR GH DUTXLYR QR &$,2

2 SULPHLUR SDVVR GR XVXiULR SDUD DFHVVDU RV UHFXUVRV GR &$,2 p D LQVHUomR
FRQMXQWR GH GDGRV ELRPpWULFRV SUp�H[LVWHQWHV� $ DSOLFDomR HVSHUD TXH RV GDGRV VHMDP
LQVHULGRV DWUDYpV GH XP DUTXLYR QR IRUPDWR &69 TXH FRQWHQKD DR PHQRV DV VHJXLQWHV
FROXQDV�

,GHQWLILFDGRU GR YLYHLUR (VSHUD�VH TXH HVVD FROXQD SRVVXD LGHQWLILFDGRUHV ~QLFRV
GHILQLGRV SHOR XVXiULR SDUD UHSUHVHQWDU FDGD YLYHLUR� $R UHDOL]DU R SURFHVVDPHQWR
GR DUTXLYR� FDGD QRYR LGHQWLILFDGRU HQFRQWUDGR QHVVD FROXQD VHUi PDSHDGR SDUD
XP QRYR UHJLVWUR QD WDEHOD GH YLYHLURV QR EDQFR GH GDGRV�

,GHQWLILFDGRU GR FLFOR SURGXWLYR 6HPHOKDQWH j FROXQD DQWHULRU� HVSHUD�VH TXH HVVD
FROXQD SRVVXD LGHQWLILFDGRUHV ~QLFRV SDUD FDGD FLFOR SURGXWLYR HP XP GHWHUPL�
QDGR YLYHLUR� SRUpP� LGHQWLILFDGRUHV TXH VH UHSHWLUHP HP YLYHLURV GLVWLQWRV VHUmR
WDPEpP WUDWDGRV FRPR FLFORV GLVWLQWRV�

0pWULFD WHPSRUDO (VWD FROXQD GHYHUi FRQWHU R PRPHQWR GD UHDOL]DomR GD ELRPHWULD
DWUDYpV GH DOJXPD PpWULFD DUELWUiULD HVFROKLGD SHOR XVXiULR� GHVGH TXH VHMD D
PHVPD SDUD WRGDV DV OLQKDV� ([HPSOR� &RQWDJHP GH VHPDQDV GHVGH R LQtFLR GD
FULDomR DWp D ELRPHWULD�

&RPSULPHQWR PpGLR 1HVWD FROXQD R XVXiULR GHYHUi LQIRUPDU R UHVXOWDGR REWLGR SHOD
ELRPHWULD HP XP GHWHUPLQDGR PRPHQWR� FLFOR H YLYHLUR GHILQLGR SHODV FROXQDV
DQWHULRUHV�

$SyV R HQYLR GR DUTXLYR� R VHUYLGRU LQLFLD D HWDSD GH SUp�SURFHVVDPHQWR� RQGH
LQIRUPDo}HV GR DUTXLYR VmR H[WUDtGDV SDUD XVR IXWXUR� FRPR TXDQWLGDGH GH FROXQDV�
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)LJXUD � ± 7HOD SDUD VHOHomR GH FROXQDV QR &$,2

OLQKDV� WDPDQKR HP E\WHV HWF� )HLWR R SUp�SURFHVVDPHQWR� R XVXiULR SRGH VROLFLWDU D
H[WUDomR GDV PpWULFDV� RQGH LQIRUPDUi R tQGLFH GH FDGD XPD GDV FROXQDV DFLPD QR
DUTXLYR VHOHFLRQDGR H R FOLHQWH HQYLDUi DR VHUYLGRU RV GDGRV VHULDOL]DGRV DWUDYpV GH
XPD UHTXLVLomR +773 SDUD D URWD GLVSRQLELOL]DGD SHOD $3,�

3.4 Estimativa dos parâmetros
&RP R DUTXLYR FRQWHQGR DV ELRPHWULDV H R tQGLFH GH FDGD FROXQD QHFHVViULD�

R VHUYLGRU LQLFLD GH IRUPD DVVtQFURQD R SURFHVVR GH H[WUDomR GRV SDUkPHWURV SDUD D
IXQomR GH FUHVFLPHQWR GH YRQ %HUWDODQII\� TXH VHUi XWLOL]DGD FRPR PRGHOR SDUD DMXVWH
GDV FXUYDV GH FUHVFLPHQWR HVWLPDGDV� GDGR TXH XWLOL]D GDGRV ELRPpWULFRV H p D IXQomR
PDLV XVDGD QD DQiOLVH GH FUHVFLPHQWR �/8*(57 HW DO�� ������ 'DGR TXH D WD[D GH
FUHVFLPHQWR p PDLRU LQLFLDOPHQWH H GHVDFHOHUD FRQIRUPH R LQGLYLGXR DWLQJH R WDPDQKR
Pi[LPR� R XVR GH UHJUHVVmR QmR OLQHDU p FRPXPHQWH DSOLFDGR QRV FDVRV RQGH Ki XPD
UD]mR ItVLFD SDUD TXH R UHVXOWDGR GR SUREOHPD QmR YDULH OLQHDUPHQWH �60<7+� �����
.h+/(,71(5 HW DO�� ������

,QWHJUDGD DR 'MDQJR� D ELEOLRWHFD 6FL3\� TXH SRVVXL XPD LPSOHPHQWDomR GH
DOJRULWPR SDUD UHJUHVVmR QmR OLQHDU �9,57$1(1 HW DO�� ������ IRL XWLOL]DGD SDUD R FiOFXOR
GRV SDUkPHWURV� 3DUD PRGHODU RV GDGRV� D IXQomR GH FUHVFLPHQWR GH YRQ %HUWDODQII\
�FRQIRUPH (TXDomR ��� H RV GDGRV ELRPpWULFRV HP VpULH WHPSRUDO IRUDP IRUQHFLGRV
SDUD D ELEOLRWHFD�
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3.5 Visualização dos dados obtidos
&RP D HVWLPDWLYD GRV SDUkPHWURV� D DSOLFDomR FOLHQWH GHILQH XP ∆t DUELWUiULR ±

��� IRL DGRWDGR QRV WHVWHV ± H GHULYD XPD VpULH WHPSRUDO DSOLFDQGR D IXQomR GH YRQ
%HUWDODQII\ FRP RV SDUkPHWURV FDOFXODGRV HP LQWHUYDORV GH ∆t�

$ SDUWLU GD VpULD WHPSRUDO� XWLOL]D�VH HQWmR D ELEOLRWHFD MDYDVFULSW G��MV� TXH GLV�
S}H GH XP FRQMXQWR GH IXQo}HV SDUD UHSUHVHQWDomR JUiILFD GH GDGRV� SDUD VREUHS{U
XP FRQMXQWR GH JUiILFRV GH OLQKD RQGH XP UHSUHVHQWD D VpULH WHPSRUDO GHULYDGD H RXWURV
JUiILFRV RSFLRQDLV JHUDGRV D SDUWLU GH GDGRV ELRPpWULFRV GH RXWURV FLFORV TXH IRUQHFHP
XP PHLR GH FRPSDUDU UHVXOWDGRV�

)LJXUD � ± &RPSDUDWLYR HQWUH XPD FXUYD GH FUHVFLPHQWR H RV SRQWRV UHSUHVHQWDQGR
RV GDGRV ELRPpWULFRV QR &$,2

1D ILJXUD DFLPD p SRVVtYHO YLVXDOL]DU HP D]XO D FXUYD GD IXQomR GH FUHVFLPHQWR
FRP RV SDUkPHWURV HVWLPDGRV DSUR[LPDQGR�VH GRV SRQWRV HP YHUPHOKR� TXH UHSUH�
VHQWDP RV YDORUHV RULJLQDLV GRV GDGRV ELRPpWULFRV XWLOL]DGRV QR DMXVWH GR PRGHOR�

1D WHOD GH YLVXDOL]DomR R XVXiULR SRGH DOWHUQDU HQWUH GLIHUHQWHV FLFORV SURGXWL�
YRV� H[LELU WRGRV HP XPD YLVXDOL]DomR ~QLFD RX� QD YLVXDOL]DomR SDGUmR� HVFROKHU YHU
D FXUYD HVWLPDGD GH DSHQDV XP GRV FLFORV HP FRPSDUDomR FRP VXDV DQiOLVHV ELRPp�
WULFDV�
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)LJXUD � ± 7HOD LQLFLDO GD DSOLFDomR OLVWDQGR DPELHQWHV GH FXOWLYR H FLFORV SURGXWLYRV

&RP RV GDGRV VXEPHWLGRV� D DSOLFDomR H[LEH DR XVXiULR XPD OLVWD GH WRGRV
RV DPELHQWHV GH FXOWLYR FULDGRV� RQGH p SRVVtYHO QDYHJDU HQWUH DPELHQWHV� FLFORV H
DOWHUQDU HQWUH JUiILFRV GH FDGD FLFOR� 3RGHQGR QRPHDU VHXV DPELHQWHV SDUD PHOKRU
RUJDQL]DomR H YLVXDOL]DU D GDWD H[DWD GH FULDomR�
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4 Avaliação

&RPR PpWRGR DYDOLDWLYR GD SURSRVWD� IRL UHDOL]DGR XP FRPSDUDWLYR FRP R WUD�
EDOKR GH �6$1726 HW DO�� ������ RQGH XPD FXUYD IRL HVWLPDGD DWUDYpV GD IXQomR GH
FUHVFLPHQWR GH YRQ %HUWDODQII\ DSOLFDGD QXPD EDVH GH ELRPHWULDV GH FULDo}HV GH WLOi�
SLDV HP XP VLVWHPD VHPL�LQWHQVLYR�

)LJXUD � ± *UiILFR REWLGR SRU �6$1726 HW DO�� ����� D SDUWLU GRV GDGRV ELRPpWULFRV

1R JUiILFR REWLGR SHOR WUDEDOKR RULJLQDO p SRVVtYHO SHUFHEHU QR JUiILFR D LQIOXrQ�
FLD GRV SDUkPHWURV HVWLPDGRV� FRPR R JUiILFR UHGX]LQGR D WD[D GH YDULDomR H WHQGHQGR
D XPD HVWDELOL]DomR SRXFR DFLPD GD UHWD y = 30� FRPR FRQVHTXrQFLD GR L∞ HVWLPDGR�
e SRVVtYHO QRWDU WDPEpP TXH SDUD x = 0� R JUiILFR LQLFLD FRP YDORUHV SRXFR DFLPD GH
y = 0 H DSUHVHQWD XP FUHVFLPHQWR OHQWR TXH UHGX] DWp VH DSUR[LPDU GD DVVLQWRWD�

$QDOLVDQGR RV UHVXOWDGRV REWLGRV SHOD DSOLFDomR� p SRVVtYHO QRWDU DV PHVPDV
FDUDFWHUtVWLFDV� FRPR D DVVLQWRWD H WHQGrQFLD GH HVWDELOL]DomR SUy[LPR DR y = 30� FUHV�
FLPHQWR VXDYH H WD[D GH FUHVFLPHQWR GHFUHVFHQWH� DSHVDU GH DSUHVHQWDU XPD FXUYD
PDLV DFHQWXDGD TXH R JUiILFR DQWHULRU� &RP LVVR p SRVVtYHO QRWDU TXH D VROXomR SUR�
SRVWD H GHVHQYROYLGD HVWLPRX H DMXVWRX FRP VXFHVVR FXUYDV GH FUHVFLPHQWR D SDUWLU
GRV GDGRV ELRPpWULFRV XWLOL]DGRV SDUD WHVWHV DWUDYpV GD DSOLFDomR GD IXQomR GH FUHV�
FLPHQWR GH YRQ %HUWDODQII\�
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)LJXUD � ± *UiILFR REWLGR SHOD DSOLFDomR D SDUWLU GRV PHVPRV GDGRV ELRPpWULFRV
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5 Conclusão

&RP R FRQMXQWR GH IDWRUHV FRPR FUHVFLPHQWR SRSXODFLRQDO� PXGDQoDV FOLPiWL�
FDV H DV FRQVHTXrQFLDV GD SDQGHPLD QD UHQGD H DFHVVR D UHFXUVRV EiVLFRV GH SDUWH
GD SRSXODomR� D FULDomR GH QRYRV PpWRGRV H RWLPL]DomR GDTXHOHV Mi H[LVWHQWHV SDUD
VXSULU D GHPDQGD GH DOLPHQWRV WHP VH WRUQDGR FDGD YH] PDLV LPSRUWDQWHV�

7HQGR FRQKHFLPHQWR GR UiSLGR LPSDFWR FDXVDGR SHOD PHOKRUD QRV PpWRGRV GH
FXOWLYR Mi SUDWLFDGRV� VROXo}HV TXH DX[LOLHP FULDGRUHV D RSWDU SRU DJLU GD PHOKRU IRUPD
D ILP GH RWLPL]DU VHXV UHVXOWDGRV PRVWUDP�VH YLiYHLV H HILFLHQWHV SDUD R WUDWDPHQWR GR
SUREOHPD H DSOLFDo}HV SRGHP VHU YLVWDV HP GLYHUVDV iUHDV� FRPR QD DTXLFXOWXUD ���
DERUGDGD SUHYLDPHQWH�

&RPR IRUPD GH FRQWULEXLU FRP R FRQMXQWR GH VROXo}HV SDUD R SUREOHPD� HVWH
WUDEDOKR SURS{V XPD DSOLFDomR SDUD DYDOLDomR H SURJQyVWLFR GH FUHVFLPHQWR GH RUJD�
QLVPRV DTXiWLFRV HP DPELHQWHV GH DTXLFXOWXUD ���� DX[LOLDQGR RV FULDGRUHV D WRPDUHP
GHFLV}HV PDLV HILFLHQWHV SDUD R PDQHMR H GHVSHVFD GRV VHXV YLYHLURV GH FULDomR�

$ DSOLFDomR SURSRVWD SHUPLWH TXH FULDGRUHV XWLOL]HP GDGRV H[LVWHQWHV GH ELRPH�
WULDV SDVVDGDV SDUD DOLPHQWDU D EDVH GH GDGRV TXH FRQWULEXLUi SDUD D REWHQomR GH PH�
OKRUHV UHVXOWDGRV� DOpP GH SHUPLWLU TXH R FULDGRU UHDOL]H FRPSDUDWLYRV HQWUH DPELHQWHV
HP IXQFLRQDPHQWR� RX PHVPR DPELHQWHV SDVVDGRV� D ILP GH GHWHFWDU SDGU}HV RX HVWL�
PDU UHVXOWDGRV H SURJUDPDU FULDo}HV IXWXUDV� 5HGX]LQGR R JDVWR HQHUJpWLFR� FRQVXPR
GH UDomR H RV FXVWRV GD SURGXomR H UHVXOWDQGR HP XP PHQRU FXVWR ILQDO GR SHVFDGR H
SRVVLELOLWDQGR XP PDLRU DFHVVR j SURWHtQD DQLPDO SHOD SRSXODomR� $ SDUWLU GRV UHVXOWD�
GRV REWLGRV QDV YDOLGDo}HV HP EDVHV GH GDGRV H[LVWHQWHV� R VRIWZDUH PRVWURX�VH XPD
VROXomR YLiYHO SDUD D DQiOLVH GH GDGRV ELRPpWULFRV GH XVR GLUHWR GR FULDGRU� DEVWUDLQGR
R FRQKHFLPHQWR WpFQLFR QRUPDOPHQWH UHTXHULGR SRU VROXo}HV H[LVWHQWHV�

&RPR WUDEDOKR IXWXUR� SUHWHQGH�VH XWLOL]DU RV UHVXOWDGRV REWLGRV SHOD SURSRVWD
SDUD HVWLPDU PDLV SDUkPHWURV ~WHLV SDUD R FULDGRU� FRPR HVWLPDU TXDQWLGDGH GH UDomR
QHFHVViULD RX H[LELU PpWULFDV FRPR ELRPDVVD� JDQKR GH SHVR RX FUHVFLPHQWR PpGLR
HWF� $OpP GH SRVVLELOLWDU TXH RV GDGRV FROHWDGRV VHMDP XWLOL]DGRV HP FRQMXQWR GH DOJR�
ULWPRV GH DSUHQGL]DJHP SDUD HQFRQWUDU SDGU}HV HP FLFORV SURGXWLYRV EHP VXFHGLGRV
H HQFRQWUDU LQGLFDGRUHV TXH SRVVDP HVWDU DIHWDQGR RV UHVXOWDGRV REWLGRV�
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