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Resumo:

O sol é a principal fonte de energia do planeta, capaz de suprir toda a demanda energética da terra, sendo 
assim, o estudo da radiação solar se torna cada vez mais importante devido as suas várias aplicações, 
além do uso na geração de energia elétrica, também é empregado na agricultura e no estudo do clima. 
Portanto, elaborou-se este trabalho para a componente curricular de cálculo numérico, o qual pretende 
analisar os dados da radiação solar no município de Bagé durante o ano de 2017, com o objetivo de 
realizar ajustes para a curva desse conjunto de dados pelo método dos mínimos quadrados, foi testado 
duas funções com diferente grau polinomial para então encontrar a curva característica com menor erro 
para os dados. Além do mais, o projeto serviu como um estimulador para a disciplina, visto que os 
alunos resolveram um problema prático relacionado com suas futuras áreas de atuação, aumentando o 
interesse e, consequentemente, o rendimento acadêmico.
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2 VRO p D SULQFLSDO IRQWH GH HQHUJLD SULPiULD GR SODQHWD WHUUD� VHX FDORU p UHVSRQViYHO� � � � � � � � � � � � � � � �

GHVGH R PRYLPHQWR GDV FRUUHQWHV PDUtWLPDV DWp D IRWRVVtQWHVH GDV SODQWDV� RX VHMD� GLUHWD RX� � � � � � � � � � � � � � �
LQGLUHWDPHQWH HOH HVWi VHPSUH SUHVHQWH QD YLGD KXPDQD� $OpP GLVVR� p XPD IRQWH QmR SROXHQWH� � � � � � � � � � � � � � �
H�SRGH�VHU�FRQVLGHUDGD�LQHVJRWiYHO���

$ HQHUJLD WRWDO LQFLGHQWH VRE D VXSHUItFLH WHUUHVWUH p FKDPDGD GH UDGLDomR VRODU� HP� � � � � � � � � � � � � �
XQLGDGHV ItVLFDV� HOD p GHILQLGD FRPR D TXDQWLGDGH GH FDORU SRU XQLGDGH GH iUHD SRU WHPSR� � � � � � � � � � � � � � � �
�.:�P��� 9iULRV IDWRUHV SRGHP LQIOXHQFLDU QD VXD LQFLGrQFLD� FRPR DV FRQGLo}HV FOLPiWLFDV H� � � � � � � � � � � � �
DWPRVIpULFDV��ODWLWXGH�ORFDO�H�D�SRVLomR�VRODU�HP�UHODomR�DR�UHIHUHQFLDO���

$ UDGLDomR VRODU QD QDWXUH]D LQWHUIHUH GLUHWDPHQWH QR FUHVFLPHQWR GDV SODQWDV H DRV� � � � � � � � � � � � �
VHUHV KXPDQRV HOD SURSRUFLRQD D YLWDPLQD '� IXQGDPHQWDO SDUD D VD~GH� (QWUHWDQWR� XP� � � � � � � � � � � � �
SHUtRGR JUDQGH GH H[SRVLomR D UDGLDomR VRODU SRGH SURYRFDU FkQFHU GH SHOH� HQWUH RXWURV� � � � � � � � � � � � � �
SUREOHPDV� $OpP GLVVR� Ki PXLWDV DSOLFDELOLGDGHV QR XVR GD UDGLDomR VRODU D ILP GH IDFLOLWDU D� � � � � � � � � � � � � � � �
YLGD KXPDQD� FRPR SDUD D JHUDomR GH HQHUJLD HOpWULFD� DWUDYpV GH SDLQpLV IRWRYROWDLFRV H SDUD� � � � � � � � � � � � � � �
R�DTXHFLPHQWR�GH�iJXD��SHORV�FROHWRUHV�VRODUHV��

8P HVWXGR UHFHQWH DSUHVHQWDGR QR �� (QFRQWUR GH HQHUJLD QR PHLR UXUDO H JHUDomR� � � � � � � � � � � � � �
GLVWULEXtGD�DILUPD�TXH���

6RPHQWH SDUWH GD UDGLDomR VRODU DWLQJH D VXSHUItFLH WHUUHVWUH� GHYLGR j� � � � � � � � � � �
UHIOH[mR H DEVRUomR GRV UDLRV VRODUHV SHOD DWPRVIHUD� 0HVPR DVVLP� HVWLPD�VH TXH D� � � � � � � � � � � � �
HQHUJLD VRODU LQFLGHQWH VREUH D VXSHUItFLH WHUUHVWUH VHMD GD RUGHP GH �� PLO YH]HV R� � � � � � � � � � � � � � �
FRQVXPR�HQHUJpWLFR�PXQGLDO����02*$:(5�HW�DO����������

�

&RP HVWD FLWDomR SHUFHEH�VH WRGR R SRWHQFLDO GD HQHUJLD VRODU TXH QmR p XWLOL]DGR�� � � � � � � � � � � � � �
SRGHQGR VXSULU WRGD QRVVD QHFHVVLGDGH HQHUJpWLFD� $OpP GLVVR� D XWLOL]DomR GD HQHUJLD VRODU� � � � � � � � � � � � �
WUD] YiULDV YDQWDJHQV HFRQ{PLFDV H DPELHQWDLV� H[SOLFDGDV QD FLWDomR D VHJXLU� UHWLUDGD GD� � � � � � � � � � � � �
GLVVHUWDomR�GH�PHVWUDGR�GH�&iVVLR�$UD~MR�GR�1DVFLPHQWR��

$ XWLOL]DomR GD HQHUJLD VRODU SRVVXL YiULDV YDQWDJHQV� FRPR D HFRQRPLD QD� � � � � � � � � � � � �
FRQWD GH HQHUJLD� D GLPLQXLomR GD GHPDQGD SHOD HQHUJLD GR VLVWHPD QDFLRQDO�� � � � � � � � � � � �
DGLDQGR DVVLP� D FRQVWUXomR GH QRYDV EDUUDJHQV H XVLQDV WHUPHOpWULFDV H QXFOHDUHV�� � � � � � � � � � � �
TXH JHUDP GLYHUVRV LPSDFWRV ± DPELHQWDLV H SRU VHU XPD IRQWH GH HQHUJLD UHQRYiYHO� � � � � � � � � � � � � �
H�OLPSD��VHP�SURGX]LU�UHVtGXRV�SROXHQWHV��$5$8-2�'2�1$6&,0(172����������

�

6HQGR DVVLP� HVWH HVWXGR FDEH DQDOLVDU R FRPSRUWDPHQWR GD FXUYD GH UDGLDomR VRODU� � � � � � � � � � � � �
GXUDQWH R DQR GH ���� QR PXQLFtSLR GH %DJp� UHJLmR GD FDPSDQKD GR 5LR *UDQGH GR 6XO� RX� � � � � � � � � � � � � � � � � �
VHMD� HQFRQWUDU XPD IXQomR TXH GHVFUHYD RX VH DSUR[LPD GR FRPSRUWDPHQWR GD FXUYD GD� � � � � � � � � � � � � �
UDGLDomR VRODU GXUDQWH R DQR� 7HQGR FRPR REMHWLYR VHUYLU GH EDVH WDQWR SDUD R SODQHMDPHQWR� � � � � � � � � � � � � � �
GD DJULFXOWXUD FRPR SDUD D JHUDomR GH HQHUJLD QR PXQLFtSLR� EXVFDQGR GLYHUVLILFDU D PDWUL]� � � � � � � � � � � � � �
HQHUJpWLFD�QD�UHJLmR�H�DPSOLDU�R�XVR�GDV�IRQWHV�UHQRYiYHLV�GH�HQHUJLD��
�
��0(72'2/2*,$��

�
3DUD D DQiOLVH GD UDGLDomR VRODU QR PXQLFtSLR GH %DJp� REWHYH�VH RV GDGRV QR VLWH GD� � � � � � � � � � � � � � � �

HVWDomR PHWHRUROyJLFD GR ,10(7� TXH WHP XPD GH VXDV VHGHV ORFDOL]DGD QD (0%5$3$ GD� � � � � � � � � � � � � �
FLGDGH GH %DJp� $ HVWDomR IRUQHFH LQIRUPDo}HV VREUH DV PHGLGDV UHDOL]DGDV D FDGD KRUD VREUH� � � � � � � � � � � � � � �
UDGLDomR��YROXPH�GH�FKXYDV��WHPSHUDWXUD��YHQWR�HQWUH�RXWURV�SDUkPHWURV��

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



7RPRX�VH FRPR EDVH R DQR GH ����� DQDOLVDQGR R tQGLFH GH UDGLDomR VRODU SRVLWLYR HP� � � � � � � � � � � � � � �
FDGD GLD� RX VHMD� DV PHGLGDV HQWUH DV �K H ��K GH FDGD GLD� &RP D FROHWD GHVWHV GDGRV�� � � � � � � � � � � � � � � � � � �
FDOFXORX�VH��(TXDomR����D�PpGLD�DULWPpWLFD�GD�LQFLGrQFLD�PHQVDO�GH�MDQHLUR�D�GH]HPEUR��
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2QGH� p D PpGLD PHQVDO� D UDGLDomR REWLGD HP FDGD KRUD H R Q~PHUR GH� �0 [ � � � � � [Q � � � � � � � Q � � � �
PHGLo}HV�SRU�PrV���

2V�YDORUHV�REWLGRV�VmR�DQDOLVDGRV�QD�WDEHOD�D�VHJXLU��
�

7DEHOD�����0pGLD�GD�UDGLDomR�VRODU�PHQVDO�GXUDQWH�R�DQR�GH�������
�

0rV� �� �� �� �� �� �� �� �� �� ��� ��� ���

5DGLDomR�
�N:�Pð��
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)RQWH��,10(7��������
�

$ )LJXUD � UHSUHVHQWD R JUiILFR GD UDGLDomR HP IXQomR GRV PHVHV GR DQR� RV GDGRV GD� � � � � � � � � � � � � � � � �
7DEHOD����

�
)LJXUD�����*UiILFR�GD�LQFLGrQFLD�PpGLD�PHQVDO�GH�UDGLDomR�VRODU�GXUDQWH�R�DQR��

�
)RQWH��GRV�DXWRUHV��������

�

3DUD R HVWXGR GD FXUYD GD UDGLDomR� UHVROYHX�VH R SUREOHPD XWLOL]DQGR R PpWRGR GRV� � � � � � � � � � � � � �
PtQLPRV TXDGUDGRV D ILP GH REWHU XPD HTXDomR TXH PDLV VH DSUR[LPD GD FXUYD DQDOLVDGD� 2X� � � � � � � � � � � � � � � �
VHMD� FRP R DX[tOLR GR �VRIWZDUH 0DW/DE �0DWUL[ /D%RUDWRU\�� SRU VHU XPD IHUUDPHQWD� � � � � � � � � � � � �
PDWHPiWLFD GH DOWD SHUIRUPDQFH H YROWDGR SDUD PpWRGRV QXPpULFRV� UHDOL]RX�VH GRLV WLSRV GH� � � � � � � � � � � � �
DMXVWHV��$MXVWH�3ROLQRPLDO�GH����*UDX�H�$MXVWH�3ROLQRPLDO�GH����*UDX��

�

$MXVWH�3ROLQRPLDO�GH����*UDX�
3DUD D UHDOL]DomR GR DMXVWH SROLQRPLDO GH �� *UDX� LQVHULX�VH R FyGLJR GD )LJXUD � QR� � � � � � � � � � � � � � � �

VRIWZDUH��

�

)LJXUD�����&yGLJR�GR�$MXVWH�3ROLQRPLDO�GH����*UDX��

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



�
)RQWH��GRV�DXWRUHV��������

�

5RGDQGR R SURJUDPD� REWpP FRPR UHVXOWDGR D IXQomR SROLQRPLDO GH *UDX � REVHUYDGD� � � � � � � � � � � � �
QD�(TXDomR����

���������������>�@�[� �� [ � ��[ � �� ��� [ ��� [ ����5  � � � í � � � � �[� í � � � � � � � � � ��� �
�

2EWHQGR R JUiILFR GD )LJXUD �� RQGH� R HL[R [ VmR RV PHVHV GR DQR H R HL[R \ D� � � � � � � � � � � � � � � � � � � �
UDGLDomR� (P YHUPHOKR HVWmR UHSUHVHQWDGRV RV SRQWRV GD UDGLDomR FROHWDGRV H D OLQKD HP D]XO� � � � � � � � � � � � � � �
p�D�IXQomR�HQFRQWUDGD�SHOD�D�UHDOL]DomR�GR�DMXVWH��

�
)LJXUD����*UiILFR�SORWDGR�SDUD�R�DMXVWH�SROLQRPLDO�GH����JUDX��

�
)RQWH��GRV�DXWRUHV��������

�

1RWD�VH TXH DWUDYpV GR DMXVWH SROLQRPLDO GH JUDX � D FXUYD HQFRQWUDGD DSUR[LPD�VH� � � � � � � � � � � � �
GRV�SRQWRV�GH�UDGLDomR��HP�YHUPHOKR��DGHTXDQGR�VH�SDUD�HVVH�WLSR�GH�DSOLFDomR��

�
$MXVWH�3ROLQRPLDO�GH����*UDX�
$ ILP GH GLPLQXLU R HUUR H REWHU XPD IXQomR DLQGD PDLV H[DWD� UHSHWLX�VH R SURFHVVR GH� � � � � � � � � � � � � � � � �

DMXVWH SROLQRPLDO� DJRUD SDUD JUDX �� �(QWmR� LQVHULX�VH R FyGLJR GD )LJXUD � QR� � � � � � � � � � � � � �
VRIWZDUH� �REWHQGR�R�DMXVWH�SROLQRPLDO�GH����JUDX��
�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



)LJXUD�����&yGLJR�GR�$MXVWH�3ROLQRPLDO�GH����*UDX��

�
)RQWH��GRV�DXWRUHV��������
�

&RP R UHVXOWDGR GR SURJUDPD� WHP�VH D IXQomR SROLQRPLDO GH *UDX � HQFRQWUDGD SHOR� � � � � � � � � � � � � �
DMXVWH�QD�(TXDomR����H�R�JUiILFR�GHVWD�IXQomR�SRGH�VHU�REVHUYDGR�QD�)LJXUD����

�
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1D�)LJXUD����SRGH�VH�REVHUYDU�R�JUiILFR�GHVWD�IXQomR���
�

)LJXUD����*UiILFR�SORWDGR�SDUD�R�DMXVWH�SROLQRPLDO�GH����JUDX��

�
)RQWH��GRV�DXWRUHV��������

�

3HUFHEH�VH TXH D IXQomR GR DMXVWH SROLQRPLDO GH �� JUDX WDPEpP VH DSUR[LPD GRV� � � � � � � � � � � � � �
SRQWRV�PDUFDGRV�SHOD�FXUYD�FDUDFWHUtVWLFD�GR�SUREOHPD��DVVLP�FRPR�R�SROLQ{PLR�GH����JUDX��
�

��5(68/7$'26�H�',6&866­2��
�
3DUD D DQiOLVH GD FRPSDWLELOLGDGH GDV IXQo}HV FRP D FXUYD GD UDGLDomR UHDO�� � � � � � � � � � � � �

FDOFXORX�VH R HUUR UHODWLYR HP FDGD PrV� SHOD (TXDomR �� H DSyV VRPRX�VH WRGRV RV UHVXOWDGRV� � � � � � � � � � � � � � � �
D�ILP�GH�DQDOLVDU�TXDO�IXQomR�PHOKRU�UHSUHVHQWD�HVWD�FXUYD��GHPRQVWUDGD�QD�7DEHOD�����

�

�������������������������������>�@(552UHODWLYR  5�[�SUiWLFD

5�[� í5�[�SUiWLFD IXQomR
� �

�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



1D TXDO� R p R REWLGR SHORV GDGRV FROHWDGRV� H R R HQFRQWUDGR� � � �5�[�SUiWLFD � � � � � � � � �5�[�IXQomR � �

SHODV�IXQo}HV�DQDOLVDGDV��
�

7DEHOD�����&iOFXOR�GR�(UUR�5HODWLYR�SDUD�RV�TXDWUR�WLSRV�GH�DMXVWH��
�

� 3ROLQRPLDO�GH���� 3ROLQRPLDO�GH����

6RPD� ��������� ���������

)RQWH��GRV�DXWRUHV��������
�

&RP HVWH FiOFXOR� SHUFHEH�VH TXH D IXQomR TXH PDLV VH DGDSWRX IRL D HQFRQWUDGD SHOR� � � � � � � � � � � � � � �
DMXVWH SROLQRPLDO GH �� JUDX� (TXDomR �� 7DPEpP REVHUYD�VH TXH R HUUR GLPLQXLX FRQIRUPH R� � � � � � � � � � � � � � �
JUDX GR SROLQ{PLR DXPHQWD� TXDQWR PDLRU R JUDX GR SROLQ{PLR� PDLV DSUR[LPDGD D FXUYD� � � � � � � � � � � � � �
FDUDFWHUtVWLFD��DGHTXDQGR�VH�PDLV�DR�SUREOHPD�H�GLPLQXLQGR�R�HUUR�UHODWLYR��

�

��&216,'(5$d®(6�),1$,6��
�

&RP R HVWXGR GHVHQYROYLGR SDUD R DMXVWH GH FXUYDV� SRGH�VH FRQVWDWDU TXH R DMXVWH� � � � � � � � � � � � � �
SROLQRPLDO GH VH[WR JUDX IRL R PDLV DSURSULDGR SDUD R JUiILFR GH LQFLGrQFLD GH UDGLDomR� � � � � � � � � � � � � � �
PHQVDO�QR�PXQLFtSLR�GH�%DJp�UHIHUHQWH�DR�DQR�GH�������

9HULILFD�VH TXH D DSOLFDomR GHVWH WUDEDOKR p SHUWLQHQWH SRLV D SDUWLU GD HTXDomR� � � � � � � � � � � � �
FDUDFWHUtVWLFD FRQVHJXH�VH HQFRQWUDU D UDGLDomR DSUR[LPDGD LQFLGHQWH HP GHWHUPLQDGR PrV GR� � � � � � � � � � �
DQR� $V LQIRUPDo}HV VREUH UDGLDomR REWLGDV DWUDYpV GD HTXDomR SRGHP VHU ~WHLV SDUD YiULDV� � � � � � � � � � � � � �
DSOLFDo}HV��FRPR�Mi�FLWDGDV���

4XDQWR D LPSOHPHQWDomR QXPpULFD GR PpWRGR DWUDYpV GR VRIWZDUH 0$7/$%�� � � � � � � � � �
FRQVWDWRX�VH VXD HILFiFLD� SRLV RV UHVXOWDGRV REWLGRV VmR FRHUHQWHV FRP RV HQFRQWUDGRV� � � � � � � � � � � �
XWLOL]DQGR PHLRV GH FiOFXOR DOWHUQDWLYRV� 5HVVDOWD�VH LPSRUWkQFLD GRV PpWRGRV QXPpULFRV� � � � � � � � � �
FRPSXWDFLRQDLV�TXH�WRUQDP�D�UHVROXomR�GR�SUREOHPDV�PDLV�UiSLGD�H�SUHFLVD��

$OpP GR PDLV� HVWH WUDEDOKR FRQWULEXLX FRP D DSUHQGL]DJHP GRV PpWRGRV GRV PtQLPRV� � � � � � � � � � � � �
TXDGUDGRV� PRGHOR XWLOL]DGR TXH SHUPLWH UHDOL]DU XP DMXVWH HP XP FRQMXQWR GH SRQWRV�� � � � � � � � � � � � �
EXVFDQGR D PLQLPL]DomR GRV HUURV� 7DPEpP� WURX[H XPD DERUGDJHP SDUD D UHVROXomR GH XP� � � � � � � � � � � � � �
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