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Resumo:

O estudo de equações diferenciais é bastante complicado, pois lida com equações que aparentam não ter 
aplicações, o que leva a falta de interesse por parte do discente em um conteúdo que engloba tantos 
problemas de movimentos simples em uma dimensão, quanto crescimento populacional com diferentes 
amortecedores. Para facilitar o estudo e aumentar o interesse dos discentes, o software Maxima será 
utilizado para o desenho das funções e de campos de vetores nos quais serão explorados os conceitos e 
significado de solucionar equações diferencias, e depois que as equações forem resolvidas, serão então 
traçadas as funções referentes as soluções. Em geral, espera-se que neste tipo de trabalho o discente 
desenvolva competências baseadas nos conteúdos ou conceitos de determinadas disciplinas, como no 
caso de Cálculo, quais não sejam contempladas de forma isolada, mas sim, que propiciem uma 
aprendizagem dinâmica e construtiva. O trabalho pretende apresentar conceitos básicos de equações 
diferenciais, estudar a família de soluções e problemas de valor inicial utilizando os campos vetoriais 
gerados pelo software Maxima com uma aplicação. No entanto, o software Maxima tem certas 
limitações, onde o campo vetorial pode apenas ser desenhado em equações de 1º grau, estabelecendo esta 
parte do software mais como uma ferramenta introdutória a matéria e entrando em desuso conforme o 
componente curricular progride para abranger equações de maiores grais. Diferentes pessoas aprendem 
de diferentes maneiras, então se tornou um dos desafios da área de ensino trazer diferentes métodos e 
ferramentas de aprendizado para dentro da sala de aula. Uma das dificuldades de aprendizado é a de 
visualização do processo de solução e das equações que podem ser solucionados com este programa, 
tornando beneficial a apresentação aos alunos e a utilização em sala de aula.
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6HJXQGR� �.5(<6=,*�� (5:,1�� ������� HTXDo}HV� GLIHUHQFLDLV� �('V��� VmR�

IXQGDPHQWDLV� QD�PDWHPiWLFD� H� WHP� DSOLFDo}HV� QD� HQJHQKDULD�� SRLV� VmR� XWLOL]DGDV�
SDUD�GHPRQVWUDU�UHODo}HV�H�OHLV�ItVLFDV��

1R�HQWDQWR�R�HVWXGR�GH�HTXDo}HV�GLIHUHQFLDLV�p�EDVWDQWH�FRPSOLFDGR��SRLV�OLGD�
FRP�HTXDo}HV�TXH�DSDUHQWDP�QmR�WHU�DSOLFDo}HV��R�TXH�OHYD�D�IDOWD�GH�LQWHUHVVH�SRU�
SDUWH� GR� GLVFHQWH� HP�XP� FRQWH~GR� TXH� HQJORED� WDQWRV� SUREOHPDV� GH�PRYLPHQWRV�
VLPSOHV� HP� XPD� GLPHQVmR�� TXDQWR� FUHVFLPHQWR� SRSXODFLRQDO� FRP� GLIHUHQWHV�
DPRUWHFHGRUHV��

'H�DFRUGR�FRP��+$%5(���������DSHVDU�GH�UHVLVWrQFLD�D�LGHLD�GD�XWLOL]DomR�GR�
PRGR�JUiILFR�SDUD�UHVROXomR�GH�('V��D�LQWURGXomR�GHVWH�SDUD�DVVLVWrQFLD�QR�HVWXGR�
GD�GLVFLSOLQD�DX[LOLD�R�GLVFHQWH�QD�FRPSUHHQVmR�GR�FRQWH~GR��MXVWLILFDQGR�D�WHQWDWLYD�
GD�XWLOL]DomR�GH�XP�VRIWZDUH�GH�JUiILFRV�SDUD�GHPRQVWUDo}HV��

2�VRIWZDUH�0D[LPD�LUD�GHVHQKDU�HVVHV�FDPSRV��QRV�TXDLV�VHUmR�H[SORUDGRV�RV�
FRQFHLWRV� H� VLJQLILFDGR� GH� VROXFLRQDU� HTXDo}HV� GLIHUHQFLDV�� H� GHSRLV� TXH� DV�
HTXDo}HV�IRUHP�UHVROYLGDV��VHUmR�HQWmR�WUDoDGDV�DV�IXQo}HV�UHIHUHQWHV�DV�VROXo}HV��

(P� JHUDO�� HVSHUD�VH� TXH� QHVWH� WLSR� GH� WUDEDOKR� R� GLVFHQWH� GHVHQYROYD�
FRPSHWrQFLDV� EDVHDGDV� QRV� FRQWH~GRV� RX� FRQFHLWRV� GH� GHWHUPLQDGDV� GLVFLSOLQDV��
FRPR� QR� FDVR� GH� &iOFXOR�� TXDLV� QmR� VHMDP� FRQWHPSODGDV� GH� IRUPD� LVRODGD�� PDV�
VLP�� TXH� SURSLFLHP� XPD� DSUHQGL]DJHP� GLQkPLFD� H� FRQVWUXWLYD� �),/+2�� 5,%(,52��
�������

2� WUDEDOKR� SUHWHQGH� DSUHVHQWDU� FRQFHLWRV� EiVLFRV� GH� HTXDo}HV� GLIHUHQFLDLV��
HVWXGDU� D� IDPtOLD� GH� VROXo}HV� H� SUREOHPDV� GH� YDORU� LQLFLDO� XWLOL]DQGR� RV� FDPSRV�
YHWRULDLV�JHUDGRV�SHOR�VRIWZDUH�0D[LPD�FRP�XPD�DSOLFDomR��
�
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,QLFLDUHPRV�D�SDUWH�WHyULFD�GHVWH�WUDEDOKR�FRPHQWDQGR�VREUH�R�FRQFHLWR�H�R�XVR�

GH� FDPSRV� GH� YHWRUHV�� TXH� VH� XWLOL]DP� GH� XPD� HTXDomR� GH� YDULDomR�� FRPR� SRU�
H[HPSOR�GD�YHORFLGDGH��SDUD�SUHYHU�R�FRPSRUWDPHQWR�GH�RXWUD�IXQomR��SRVLomR��TXH�
VmR� GHPRQVWUDGRV� SRU� SHTXHQRV� YHWRUHV� GLVWULEXtGRV� SHOR� SODQR� HP� TXHVWmR�� TXH�
GHPRQVWUDP� D� WHQGrQFLD� GH� FRPSRUWDPHQWR� GD� IXQomR�&RP� HVVH� FRQKHFLPHQWR�
SDVVDPRV� D� SDUWH� VHJXLQWH� GH� UHVROYHU� D� HTXDomR� GLIHUHQFLDO� SHOR� PpWRGR� GH�
VHSDUDomR� GH� YDULiYHLV�� &RP� R� VRIWZDUH� 0D[LPD� VHUi� UHDOL]DGD� D� LQWHUSUHWDomR�
JUiILFD�FRP�RV�FDPSRV�YHWRULDLV��$�HTXDomR�GLIHUHQFLDO�XWLOL]DGR�IRL��
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&RP�R�FRQFHLWR�GR�FDPSR�YHWRULDO�H�D�UHVROXomR�GD�HTXDomR�HP�PmRV��QRWD�VH�

R� VXUJLPHQWR� GH� XPD� FRQVWDQWH� ³&´� TXH� GHPRQVWUD� TXH� D� UHSRVWD� DGTXLULGD� DWp� R�

PRPHQWR�p�JHUDO�H�QHFHVVLWD�GD�HVFROKD�GH�YDORU�HVSHFtILFR��SRLV�VDEHU�FRPR�XPD�

IXQomR�VH�FRPSRUWD�QR�FDPSR�VHP�VDEHU�RQGH�D�IXQomR�SDVVD�PDLV�SUHFLVDPHQWH��

QmR� p� XPD� VROXomR� SDUD� SUREOHPDV� DSOLFDGRV�� LQWURGX]LQGR� D� QHFHVVLGDGH� GR�

SUREOHPD� GH� YDORU� LQLFLDO� �39,�� TXH� HQWUH� WRGDV� DV� IXQo}HV� SRVVtYHLV� QR� VLVWHPD�

OLPLWD�D�HVFROKD�GH�XPD�HVSHFtILFD�VROXomR��UHVROYHQGR�DVVLP�R�SUREOHPD�SURSRVWR��

2� FRPDQGR� SDUD� SORWDU� R� JUiILFR� p� R� ³SORWGI´� TXH� JHUD� R� FDPSR� YHWRULDO� GD�

IXQomR�HVFROKLGD��QR�TXDO�HQWmR�SRGH�VHU�GHPRQVWUDGR�j� IDPtOLD�GH�VROXo}HV�SDUD�

XPD�HTXDomR�GLIHUHQFLDO�HVSHFtILFD��FRP�LVVR�p�SRVVtYHO�XPD�PDLRU�YLVXDOL]DomR�GD�

WHQGrQFLD� GD� HTXDomR�� GHVVD� IRUPD� SRGH� VHU� H[SORUDGR� R� HQVLQR� GH� HTXDo}HV�

DYDOLDQGR�D�VROXomR�HP�XP�JUiILFR��R�TXH�FRPR�REMHWLYR�IDFLOLWDU�R�DSUHQGL]DGR��

1R�HQWDQWR��R�VRIWZDUH�0D[LPD�WHP�FHUWDV� OLPLWDo}HV��RQGH�R�FDPSR�YHWRULDO�

SRGH�DSHQDV�VHU�GHVHQKDGR�HP�HTXDo}HV�GH����JUDX��HVWDEHOHFHQGR�HVWD�SDUWH�GR�

VRIWZDUH�PDLV� FRPR� XPD� IHUUDPHQWD� LQWURGXWyULD� D�PDWpULD� H� HQWUDQGR� HP�GHVXVR�

FRQIRUPH� R� FRPSRQHQWH� FXUULFXODU� SURJULGH� SDUD� DEUDQJHU� HTXDo}HV� GH� PDLRUHV�
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&RP�R�VRIWZDUH�0i[LPD��D�)LJXUD�����TXH�HVWi�UHSUHVHQWDQGR�R�FDPSR�YHWRULDO�
GD�(T������

� �
)LJXUD���±�&DPSRV�YHWRULDLV�GD�HTXDomR�GLIHUHQFLDO��IRQWH��R�DXWRU��

1D� )LJXUD� ��D�� HVWi� UHSUHVHQWDGD� D� IDPtOLD� GH� VROXo}HV� GD� (T�� ����� TXH�

GHPRQVWUD� R� FRPSRUWDPHQWR� GD� VROXomR� FRP� R� FDPSR� YHWRULDO� TXH� p� GDGR� SHOD�

SUySULD�HTXDomR�GLIHUHQFLDO�� QHVWH� FDVR�D� IDPtOLD�GH�VROXo}HV�DGPLWH�TXDOTXHU�TXH�

VHMD�R�YDORU�GD�FRQVWDQWH�&��SDUD�R�JUiILFR���E���R�YDORU� LQLFLDO�HVFROKLGR�IRL�\��� ���

LVRODQGR� QR�JUiILFR� D� ~QLFD� IXQomR� UHVSRVWD� GHVWD� HTXDomR� TXH� SDVVD� SHOR� SRQWR�

HVFROKLGR�H��GHPRQVWUDQGR�DVVLP�D�UHVSRVWD�SDUD�R�SUREOHPD�HP�TXHVWmR��
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�D��)DPtOLD�GH�VROXo}HV��������������������E��6ROXomR�GR�SUREOHPD�GH�YDORU�LQLFLDO�

)LJXUD���±�$QDOLVH�GD�VROXomR�GH�HTXDomR�GLIHUHQFLDO��IRQWH��R�DXWRU��

(QWmR�DSyV�XPD�LQWURGXomR�DR�FRQWH~GR��XPD�DSOLFDomR�VREUH�D�SUROLIHUDomR�

GH�EDFWpULDV� LQ�YLWUR��FRP�IXQGDPHQWR�QR�OLYUR�GH�*ROGQVWHLQ�HW�DO����������DOWHUDQGR�

RV�YDORUHV�SDUD�GLIHUHQFLDomR�GR�SUREOHPD��

(P�XPD�FRO{QLD�GH�EDFWpULDV�LQ�YLWUR��GH�XPD�EDFWpULD�GH�TXH�WHP�VHX�IDWRU�GH�

FUHVFLPHQWR��N��DSUR[LPDGDPHQWH�������SRU�KRUD�H�FRP�XPD�FRQWDJHP�LQLFLDO�GH����

EDFWpULDV��GXDV�LQIRUPDo}HV�VREUH�R�H[SHULPHQWR�VmR�UHTXLVLWDGDV��TXDO�D�HTXDomR�

TXH�GHVFUHYH�HVVH�HVSHFtILFR�H[SHULPHQWR�H�TXDQWDV�EDFWpULDV�KDYHUi�DSyV���KRUDV��

$�SUROLIHUDomR�GH�EDFWpULDV�GHSHQGH� LQLFLDOPHQWH�GD�TXDQWLGDGH�GH�EDFWpULDV�

TXH�HVWmR�SUHVHQWHV�QD�DPRVWUD��RQGH�FDGD�XPD� WHP�XP� WHPSR�SDUD�VH�GXSOLFDU��

SRUWDQWR�DR�ORQJR�GR�WHPSR�R�Q~PHUR�GH�EDFWpULDV�FUHVFH�H[SRQHQFLDOPHQWH�H�SDUD�

HVWLPDU�R�Q~PHUR�GH�EDFWpULDV��%��D�VHJXLQWH�HTXDomR�GLIHUHQFLDO�p�XWLOL]DGD��
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*HUDGR�SHOR� FRPDQGR� ³SORWGI�H[S������
[���´�D�)LJXUD� ��GHPRQVWUD�D� IDPtOLD�

GH�VROXo}HV��1HVVH�FDPSR�GH�YHWRUHV��Ki�D�GHPRQVWUDomR�GDV�WHQGrQFLDV�GH�WRGDV�

DV�UHVSRVWDV�SRVVtYHLV�SDUD�D�(T��������
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$SyV�UHFRQKHFHU�D�WHQGrQFLD�GDV�LQILQLWDV�FXUYDV��p�QHFHVViULR�VDEHU�TXDO�p�D�

TXH�GHVFUHYH�R�SUREOHPD�HP�TXHVWmR�H�SDUD� LVVR�D�XWLOL]DomR�GR�Q~PHUR� LQLFLDO�GH�

EDFWpULDV�QR�VLVWHPD�LQGLFD�QRVVD�FRQGLomR�LQLFLDO�YDORU�LQLFLDO��R�TXH�VLJQLILFD�TXH�QR�

LQVWDQWH� RQGH� W �� D� FRO{QLD� GH� EDFWpULDV� QHFHVVLWD� HVWDU� FRP� ��� LQGLYtGXRV�� H�

VXEVWLWXLQGR�LVVR�QD�(T������UHVXOWD�HP��
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6HQGR�D�(T������D�HTXDomR�FDUDFWHUtVWLFD�GR�SUREOHPD�GH�YDORU�LQLFLDO�H�JUiILFR�

FRUUHVSRQGHQWH�DR�SUREOHPD�SURSRVWR��

�
)LJXUD�����*UiILFR�GR�3UREOHPD�GH�39,�

�

�$�)LJXUD���JHUDGD�QR�VRIWZDUH�0D[LPD�FRP�R�FyGLJR�³SORWGI���
H[S������
[���

>WUDMHFWRU\BDW�����@��>[����@��>\������@��´�RQGH�DV�GXDV�SDUWHV�ILQDLV�GR�FyGLJR�OLPLWDP�D�

iUHD� GH� HVWXGR� SDUD� D� iUHD� GHVHMDGD�� 2QGH�� VXEVWLWXLQGR� R� YDORU� GH� �� KRUDV� QD�

HTXDomR��UHVXOWD�QR�YDORU�GH�����EDFWpULDV���



� &RP� HVVD� HTXDomR� H� R� JUiILFR�� GHPRQVWUD�VH� R� OHQWR� FUHVFLPHQWR� LQLFLDO� H�

HQWmR�XP�UiSLGR�FUHVFLPHQWR�GD�FRO{QLD�H�XPD�SRVVtYHO�SUHYLVmR�GR�FUHVFLPHQWR�GDV�

EDFWpULDV��SRGHQGR�DVVLP�VHU�XWLOL]DGR�QD�SUHYLVmR�GH�XP�GRV� WHUPRV�TXH�GLWDP�D�

YDOLGDGH�GH�XP�DOLPHQWR��GHSHQGHQGR�GH�FRPR�p�PDQWLGR��DVVLP�MXVWLILFDQGR�R�YDORU�

GR�FRQKHFLPHQWR�GD�SURSULHGDGH�GH�39,�QR�HVWXGR�GH�HTXDo}HV�GLIHUHQFLDLV��

�
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'LIHUHQWHV�SHVVRDV�DSUHQGHP�GH�GLIHUHQWHV�PDQHLUDV��HQWmR�VH�WRUQRX�XP�GRV�
GHVDILRV�GD�iUHD�GH�HQVLQR�WUD]HU�GLIHUHQWHV�PpWRGRV�H�IHUUDPHQWDV�GH�DSUHQGL]DGR�
SDUD� GHQWUR� GD� VDOD� GH� DXOD�� 8PD� GDV� GLILFXOGDGHV� GH� DSUHQGL]DGR� p� D� GH�
YLVXDOL]DomR�GR�SURFHVVR�GH�VROXomR�H�GDV�HTXDo}HV�TXH�SRGHP�VHU�VROXFLRQDGRV�
FRP�HVWH�SURJUDPD��WRUQDQGR�EHQHILFLDO�D�DSUHVHQWDomR�DRV�DOXQRV�H�D�XWLOL]DomR�HP�
VDOD�GH�DXOD���

7HQGR�HP�YLVWD�RV�FRQFHLWRV�GH�WHQGrQFLD�GH�PRYLPHQWR��IDPtOLD�GH�VROXo}HV�
H�DomR�GR�39,�QD�HTXDomR�GLIHUHQFLDO�H�GHPRQVWUD�ORV�QRV�JUiILFRV��UHVXOWD�HP�XPD�
PDLRU� IDFLOLGDGH� QD� YLVXDOL]DomR� GRV� FRQFHLWRV� PHQFLRQDGRV�� VDOLHQWDQGR� D�
LPSRUWkQFLD�GH�XP�VRIWZDUH�SDUD�D�YLVXDOL]DomR�GH�HTXDo}HV�GLIHUHQFLDLV�GXUDQWH�R�
DSUHQGL]DGR�GR�FRPSRQHQWH�FXUULFXODU��

(� FRP� XP� SUREOHPD� GH� SUROLIHUDomR� GH� EDFWpULDV�� VLWXDomR� DSOLFiYHO� SDUD�
HQJHQKDULD�GH�DOLPHQWRV��
� 'LIHULQGR� R� SURFHVVR� XWLOL]DGR� SRU� +DEUH�������� RQGH� SUHWHQGLD� XWLOL]DU� R�
PRGHOR� JUiILFR� GH� UHVROXomR�� TXH� JHURX� FHUWD� UHVLVWrQFLD� QRV� DOXQRV�� SDUD� XP�
PpWRGR�TXH�DSHQDV�XWLOL]D�RV�JUiILFRV�JHUDGRV�GH�IRUPD�VLPSOHV�SDUD�D�YLVXDOL]DomR�
H� FRQWH[WXDOL]DomR� GDV� UHVSRVWDV� JHUDGDV� SHOR� SURFHVVR� DQDOtWLFR�� IDFLOLWDQGR� D�
FRUUHomR� GR�SURFHVVR� DQDOtWLFR� VHP�R�DOXQR� YHU�D� UHVSRVWD�� SRGHQGR� DVVLP� WHQWDU�
QRYDPHQWH�VHP�D�SRVVLELOLGDGH�GR�WHPSR�GH�HVWXGR�VHU�DSHQDV�XPD�FRQILUPDomR�GH�
UHVSRVWD�H�VLP�XP�WHVWH�GH�FRQKHFLPHQWR��DMXGDQGR�QR�DSUHQGL]DGR�GR�DOXQR���
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),/+2��(���5,%(,52��/��5��GH�&��$SUHQGHQGR�FRP�3%/���DSUHQGL]DJHP�EDVHDGD�HP�
SUREOHPDV�� UHODWR� GH� XPD� H[SHULrQFLD� HP� FXUVRV� GH� HQJHQKDULD� GD� ((6&�863��
5HYLVWD�0LQHUYD��Y�����S���������������
*2/'167(,1�� /DUU\� *�� HW� DO��0DWHPiWLFD� $SOLFDGD��(FRQRPLD�� $GPLQLVWUDomR� H�
&RQWDELOLGDGH������HG��3RUWR�$OHJUH��%RRNPDQ������������S��&ODXV�,YR�'RHULQJ��

+$%5(�� 6�� ([SORULQJ� VWXGHQWV¶� 6WUDWHJLHV� WR� 6ROYH� 2UGLQDU\� 'LIIHUHQWLDO�
(TXDWLRQV� LQ�5HIRUPHG�6HWWLQJ�� ,QWHUQDWLRQDO�-RXUQDO�RI�0DWKHPDWLFDO�%HKDYLRXU���
Y�����Q�����S������������6HSW�2FW�������

.5(<6=,*�� (��0DWHPiWLFD� 6XSHULRU� SDUD� (QJHQKDULD�� ��� HG�� /7&�� 6mR� 3DXOR��
������
6&+(/7(5�� :LOOLDP�� 0D[LPD� 6RIWZDUH�� 'LVSRQtYHO� HP��
�+773���PD[LPD�VRXUFHIRUJH�QHW�!��$FHVVR�HP����DJR��������
�


