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RESUMO 
 

Tendo em vista a importância das integrais em inúmeras áreas, encontrar métodos que forneçam valores exatos de 
integrais definidas possui extrema importância. Neste artigo, uma forma alternativa de resolução de integrais definidas, 
utilizando as distribuições Normal e Qui-quadrado será apresentada, evidenciando a possível contribuição da 
Probabilidade com o ensino e aprendizagem do Cálculo Integral. O método proposto, além de ser um procedimento 
alternativo para resolução de integrais definidas com a mesma precisão das técnicas presentes em livros de Cálculo 
Integral, oferece a vantagem de que a solução exata de integrais definidas não resolvíveis pelas técnicas usuais pode 
ser determinada. Para a apresentação do método proposto, um suporte teórico será fornecido para um melhor 
entendimento do leitor. Neste sentido, as funções de distribuição de probabilidade, suas propriedades e o Teorema 
Fundamental do Cálculo serão enfatizados. Posteriormente, duas integrais definidas não resolvíveis pelas técnicas 
usuais serão calculadas por meio das distribuições Normal e Qui-quadrado, seguindo para generalização das funções 
que podem ser integradas por meio destas distribuições. 
Palavras-chave: Distribuições de probabilidade, Integrais definidas, Método alternativo 
 

 
ABSTRACT 

In view of the importance of integrals in numerous areas, finding methods that provide exact values of defined integrals is 
extremely important. In this article, an alternative way of solving defined integrals, using the Normal and Chi-square 
distributions will be presented, showing the possible contribution of Probability to the teaching and learning of Integral 
Calculus. The proposed method, in addition to being an alternative procedure for solving defined integrals with the same 
precision as the techniques found in Integral Calculation books, offers the advantage that the exact solution of defined 
integrals that cannot be resolved by the usual techniques can be determined. For the presentation of the proposed 
method, theoretical support will be provided for a better understanding of the reader. In this sense, the probability 
distribution functions, their properties and the Fundamental Theorem of Calculus will be emphasized. Subsequently, two 
integrals defined that are not resolvable by the usual techniques will be calculated using the Normal and Chi-square 
distributions, following to generalize the functions that can be integrated using these distributions. 
 
Keywords: Probability distribution, Defined integrals, Alternative method  
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1 INTRODUÇÃO  
 

e�LQGLVFXWtYHO�D�LPSRUWkQFLD�GDV�LQWHJUDLV��VHQGR�HODV�GHILQLGDV�RX�LQGHILQLGDV��SRLV�

SRVVXHP� XPD� YDVWD� DSOLFDomR� HP� LQ~PHUDV� iUHDV�� 1HVWH� VHQWLGR�� 6WHZDUW� ������� ID]�

UHIHUrQFLD�D�DSOLFDo}HV�GD� LQWHJUDomR�HP�0DWHPiWLFD�QR�FiOFXOR�GH�iUHDV�HQWUH�FXUYDV��

YROXPHV�� YDORU� PpGLR� GH� XPD� IXQomR�� FRPSULPHQWR� GH� DUFRV�� HQWUH� RXWURV�� 2� DXWRU�

DSUHVHQWD�DLQGD�DSOLFDo}HV�)tVLFD��(QJHQKDULD��(FRQRPLD�H�%LRORJLD��HP�H[HPSORV�TXH�

DERUGDP� SUHVVmR� KLGURVWiWLFD� H� IRUoD�� PRPHQWRV� H� FHQWURV� GH� PDVVD�� H[FHGHQWH� GR�

FRQVXPLGRU� H� FDSDFLGDGH� FDUGtDFD�� UHVSHFWLYDPHQWH�� 'DGD� D� LPSRUWkQFLD� GLDQWH� GH�

LQ~PHUDV�DSOLFDo}HV�SRVVtYHLV��GLYHUVRV�PpWRGRV�IRUDP�GHVHQYROYLGRV�SDUD�UHVROXomR�GH�

LQWHJUDLV�DR�ORQJR�GR�WHPSR��SRUpP��WDLV�WpFQLFDV�QmR�SHUPLWHP�D�REWHQomR�GH�VROXo}HV�

DQDOtWLFDV�GH�LQWHJUDLV�FRPR׬ ݁ି௫మ ���SRU�H[HPSOR��$VVLP��PpWRGRV�QXPpULFRV�FRVWXPDPݔ݀

VHU� XWLOL]DGRV�SDUD� FiOFXORV�DSUR[LPDGRV�GH� LQWHJUDLV� GHILQLGDV��(QFRQWUDU�PpWRGRV�TXH�

IRUQHoDP�YDORUHV�H[DWRV�QHVWHV�FiOFXORV�SRVVXL�H[WUHPD�LPSRUWkQFLD�HP�WRGDV�DV�iUHDV�

TXH�XWLOL]DP�R�FiOFXOR�LQWHJUDO� 

3DXOD��6LOYD�H�6DQWRV� �������PRVWUDP�TXH�p�SRVVtYHO� FDOFXODU� LQWHJUDLV� GHILQLGDV�

SRU� PHLR� GD� XWLOL]DomR� GDV� IXQo}HV�� H[SUHVV}HV� H� SURSULHGDGHV� GH� GLVWULEXLo}HV� GH�

SUREDELOLGDGHV� FRQKHFLGDV��2V� DXWRUHV� HYLGHQFLDP�� SRU�PHLR� GH� H[HPSORV�� R� TXDQWR� R�

PpWRGR� SURSRVWR� SRGH� VLPSOLILFDU� RV� FiOFXORV� TXDQGR� FRPSDUDGR� jV� WpFQLFDV� GH�

LQWHJUDomR� UHFRPHQGDGDV� SHOR� &iOFXOR� ,QWHJUDO�� 1D� RFDVLmR�� RV� DXWRUHV� UHFRUUHP� jV�

GLVWULEXLo}HV�%HWD�H�([SRQHQFLDO� 

1HVWH� DUWLJR�� D� ILP� GH� DSUHVHQWDU� QRYRV� UHVXOWDGRV� GR� PpWRGR� SURSRVWR� SHORV�

DXWRUHV� H� GHVWDFDU� D� SRWHQFLDOLGDGH� GR� PHVPR�� VHUi� GHVWDFDGR� TXH� DOpP� GR� PpWRGR�

VLPSOLILFDU�FiOFXORV�GH�LQWHJUDLV�GHILQLGDV��HOH�DLQGD�SHUPLWH�TXH�LQWHJUDLV�QmR�UHVROYtYHLV�

SRU�PHLR� GH� WpFQLFDV� XVXDLV� VHMDP� UHVROYLGDV� DQDOLWLFDPHQWH�� 3DUD� WDO�� DV� GLVWULEXLo}HV�

1RUPDO� H� 4XL-TXDGUDGR� VHUmR� FRQVLGHUDGDV�� 1HVVH� FRQWH[WR�� R� FiOFXOR� DQDOtWLFR� GD�

LQWHJUDO׬ ݁ି௫మ௕
௔ ����SDUD�TXDOTXHU�D�H�E��WRUQD-VH�SRVVtYHO�SRU�PHLR�GD�GLVWULEXLomR�1RUPDOݔ݀

FRQIRUPH�VHUi�DSUHVHQWDGR� 

3DUD� FRPSUHHQVmR� GR� PpWRGR�� GRV� H[HPSORV� H� JHQHUDOL]Do}HV� TXH� VHUmR�

DSUHVHQWDGRV��p�SUHFLVR�WHU�XP�FRQKHFLPHQWR�VREUH�YDULiYHLV�DOHDWyULDV�FRQWtQXDV��&RP�R�

REMHWLYR�GH�IDFLOLWDU�R�HQWHQGLPHQWR�GR�OHLWRU��DOJXQV�FRQFHLWRV�H�GHILQLo}HV�VREUH�YDULiYHLV�

DOHDWyULDV� FRQWtQXDV� VHUmR� DERUGDGDV�� GDQGR� rQIDVH� jV� IXQo}HV� GH� GLVWULEXLo}HV� GH�

SUREDELOLGDGHV� 
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2 NOÇÕES PRELIMINARES  
 
8PD�YDULiYHO�DOHDWyULD��Y�D���p�XPD�IXQomR�GH�XP�HVSDoR�DPRVWUDO���QRV�Q~PHURV�

UHDLV��$V�YDULiYHLV�DOHDWyULDV�SRGHP�VHU�FODVVLILFDGDV�HP�GLVFUHWDV�RX�FRQWtQXDV�FRQIRUPH�

D� QDWXUH]D� QXPpULFD� GRV� YDORUHV� TXH� DVVXPHP�� 1HVWH� DUWLJR�� DSHQDV� R� FRQKHFLPHQWR�

VREUH�D�Y�D��FRQWtQXD��Y�D�F���ID]-VH�QHFHVViULR� 

5HODFLRQDGDV�j�Y�D�F��;��WrP-VH�D�IXQomR�GH�GHQVLGDGH�GH�SUREDELOLGDGH��I�G�S���GH�

;� H� D� IXQomR� GH� GLVWULEXLomR� DFXPXODGD� �I�G�D��� GH� ;�� $� SULPHLUD� p� UHVSRQViYHO� SRU�

DVVRFLDU�XPD�SUREDELOLGDGH�D�LQWHUYDORV�DVVXPLGRV�SHOD�Y�D�F���VDWLVID]HQGR�DV�VHJXLQWHV�

FRQGLo}HV� 

 

 

HP�TXH�I�p�GHILQLGD�QR�LQWHUYDOR�D�ζ���ζ�����6REUH�RV�OLPLWHV�GR�LQWHUYDOR�GH�[���D��H�ESRGHP�

DVVXPLU�PHQRV�LQILQLWR�RX�PDLV�LQILQLWR��UHVSHFWLYDPHQWH� 

3DUD�D�REWHQomR�GD�SUREDELOLGDGH�GH�Y�D�F��;�DVVXPLU�YDORUHV�HP�XP�GHWHUPLQDGR�

LQWHUYDOR�>F��G@��RX�VHMD��SDUD�R�FiOFXOR�GH�SRGH-VH�XWLOL]DU� D� I�G�S�� RX� D�

I�G�D��GH�;��GD�VHJXLQWH�PDQHLUD� 

 

 
 

-i�D� I�G�D�� IRUQHFH�D�SUREDELOLGDGH�GH�TXH�;�VHMD� LJXDO�D�RX�PHQRU�TXH�[��VHQGR�

GHILQLGD�SRU� 

 

 
 

$VVLP��R�YDORU�FRUUHVSRQGHQWH�D�3�F�ζ���ζ��Ȍ�WDPEpP�SRGH�VHU�REWLGR�ID]HQGR�)�G�-

)�F��Mi�TXH� 
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(P� PXLWRV� FDVRV�� DV� YDULiYHLV� DOHDWyULDV� DSUHVHQWDP� FHUWRV� SDGU}HV� GH�

FRPSRUWDPHQWR� TXH� OKHV� SHUPLWHP� VHU� PRGHODGDV� SRU� GLVWULEXLo}HV� SUREDELOtVWLFDV�

FRQKHFLGDV� 

$�UHVSHLWR�GD�GLVWULEXLomR�1RUPDO��D�PHVPD�p�FRQVLGHUDGD�FRPR�D�PDLV�LPSRUWDQWH�

GDV� GLVWULEXLo}HV� SUREDELOtVWLFDV�� $OJXQV� IDWRUHV� DVVRFLDGRV� D� HVVD� LPSRUWkQFLD� HVWmR�

UHODFLRQDGRV� DR�7HRUHPD�&HQWUDO� GR�/LPLWH�� j� WUDWDELOLGDGH� DQDOtWLFD� GD� GLVWULEXLomR�H� j�

VXD� JUDQGH� DSOLFDELOLGDGH� QD� QDWXUH]D� H� HP� SHVTXLVDV�� 0DLV� GHWDOKHV� SRGHP� VHU�

FRQVXOWDGRV�HP�&DVHOOD�H�%HUJHU�������� 

4XDQGR�XPD�Y�D�F��VH�GLVWULEXL�QRUPDOPHQWH��VXD�I�G�S��p�GDGD�SRU� 

 

 
 

HP�TXH�ı�H���FRUUHVSRQGHP�DR�GHVYLR�SDGUmR�H�j�PpGLD�GH�;��UHVSHFWLYDPHQWH��1HVVH�

FDVR��XVD-VH�D�QRWDomR�;a1����ıð���$�)LJXUD���LOXVWUD�D�LQIOXrQFLD�GRV�SDUkPHWURV���H�ı�QD�

IRUPD�JUiILFD�GD�GLVWULEXLomR�1RUPDO� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figura 1: Gráficos da distribuição Normal 
Fonte: Elaborado pelos autores 
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-i�D�GLVWULEXLomR�4XL-TXDGUDGR�p�PXLWR�XWLOL]DGD�HP�LQIHUrQFLD�HVWDWtVWLFD��VHUYLQGR�

FRPR�EDVH�SDUD�D�REWHQomR�GH�RXWUDV�GLVWULEXLo}HV�FRPR�W�GH�6WXGHQW�H�)LVKHU��(OD�SRGH�

VHU� UHSUHVHQWDGD� FRPR� XP� FDVR� SDUWLFXODU� GD� GLVWULEXLomR�*DPD� RX� FRPR� D� VRPD� GRV�

TXDGUDGRV� GH� 1RUPDLV� SDGURQL]DGDV�� 4XDQGR� XPD� Y�D�F�� SRVVXL� GLVWULEXLomR� 4XL-

TXDGUDGR�FRP�S�JUDXV�GH�OLEHUGDGH��VXD�I�G�S��p�GDGD�SRU� 

 

 
 

1HVVH�FDVR��GHQRWD-VHܺ ׽ ߯௣ଶ��$�)LJXUD���DSUHVHQWD�DOJXPDV�IRUPDV�GR�JUiILFR�GD�

GLVWULEXLomR�4XL-TXDGUDGR�FRQIRUPH�GLIHUHQWHV�YDORUHV�GH�S� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figu
ra 2: Gráficos da distribuição Qui-quadrado  

Fonte: Elaborado pelos autores 
 

 

7HQGR� HP� YLVWD� TXH� D� IXQomR� *DPD� HVWi� SUHVHQWH� QD� H[SUHVVmR� GD� I�G�S� GD�

GLVWULEXLomR�4XL-TXDGUDGR�� p� LPSRUWDQWH� TXH� DOJXPDV� SURSULHGDGHV� GHVWD� IXQomR� VHMDP�

FLWDGDV� 
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3RU� PHLR� GD� (TXDomR� ����� REVHUYD-VH� D� HVWUHLD� UHODomR� GR� FiOFXOR� GH�

SUREDELOLGDGHV�SRU�PHLR�GD�I�G�D��FRP�R�WHRUHPD�IXQGDPHQWDO�GR�FiOFXOR��W�I�F����5HVVDOWD-

VH�TXH�R�W�I�F��p�XP�GRV�FRQFHLWRV�PDLV�LPSRUWDQWHV�GR�&iOFXOR�,QWHJUDO��QR�TXH�VH�UHIHUH�

DR�FiOFXOR�GH�LQWHJUDLV�GHILQLGDV� 

�&RQIRUPH�7KRPDV���������QD�VHJXQGD�SDUWH�GD�DSUHVHQWDomR�GR�W�I�F���FDOFXODU�D�

LQWHJUDO�GHILQLGD�GH�I�[��HP�>D��E@��VHQGR�I�FRQWtQXD�HP�>D��E@��FRUUHVSRQGH�DR�FiOFXOR�GD�

GLIHUHQoD�GH�E�DSOLFDGR�QD�SULPLWLYD�GH� I�[�� SRU� D�DSOLFDGR�QD�SULPLWLYD�GH� I�[��� RX� VHMD��

)�E�-)�D���2EVHUYD-VH�DVVLP�TXH��SDUD�R�FiOFXOR�GH�LQWHJUDLV�GHILQLGDV��PHVPR�GLVSRQGR�

GR� W�I�F��� D� QHFHVVLGDGH� GH� UHVROXomR� GDV� LQWHJUDLV� QmR� p� SRXSDGD�� WHQGR� HP� YLVWD� D�

QHFHVVLGDGH� GH� REWHQomR� GD� SULPLWLYD� )�[��� 'HVVD� IRUPD�� R� FiOFXOR� DQDOtWLFR� GH� FHUWDV�

LQWHJUDLV� GHILQLGDV� QmR� p� XPD� WDUHID� IiFLO�� H[LJLQGR� D� XWLOL]DomR� GH� WpFQLFDV� FRPR�

LQWHJUDomR�SRU�VXEVWLWXLomR��SDUWHV��IUDo}HV�SDUFLDLV�RX�RXWUDV��$GHPDLV��H[LVWHP�LQWHJUDLV�

TXH� QmR� SRGHP� VHU� UHVROYLGDV� GH�PRGR� DQDOtWLFR�� FRPR� p� R� FDVR� GH� ׬ ݁ି௫మ ��ݔ݀ 1HVVH�

FDVR�� p� FRPXP� D� XWLOL]DomR� GH�PpWRGRV� QXPpULFRV� SDUD� DSUR[LPDU� R� YDORU� GD� LQWHJUDO�

GHILQLGD�GH�LQWHUHVVH� 

 

3  RESULTADOS 
 

1HVWD� VHomR� VHUmR� DSUHVHQWDGDV� DV� UHVROXo}HV� GH� GXDV� LQWHJUDLV� GHILQLGDV� SHOD�

XWLOL]DomR� GH� GLVWULEXLo}HV� 1RUPDO� H� 4XL-TXDGUDGR�� 'HVWDFD-VH� TXH� DPEDV� DV� LQWHJUDLV�

QmR�SRGHP�VHU�UHVROYLGDV�DQDOLWLFDPHQWH�SRU�WpFQLFDV�XVXDLV�GR�&iOFXOR�,QWHJUDO� 
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3.1 Distribuição Normal  
 

,QLFLDOPHQWH��FRQVLGHUHPRV�R�LQWHUHVVH�HP�FDOFXODU�D�LQWHJUDO�GHILQLGD 

 

 
 

e�SRVVtYHO�QRWDU�TXH�D�IXQomR�D�VHU�LQWHJUDGD�DVVHPHOKD-VH�j�I�G�S��GD�GLVWULEXLomR�

1RUPDO��DOpP�GR�LQWHUYDOR�GH�LQWHJUDomR�>����@�VHU�FRPSDWtYHO�FRP�R�LQWHUYDOR�GH�YDULDomR�

GH�XPD�YDULiYHO�TXH�VH�GLVWULEXL�QRUPDOPHQWH��9HMD� 

 

 
 

VHQGR� ���$VVLP��J�[��FRUUHVSRQGH�j�I�G�S���;a1��������/RJR� 

 

 
 

 2� YDORU� ����� IRL� REWLGR� SHOR� VRIWZDUH� 5-SURMHFW� ID]HQGR-VH� SQRUP�������� -�

SQRUP�������� HP� TXH� SQRUP�������� SRU� H[HPSOR�� HTXLYDOH� DR� YDORU� GD� GLVWULEXLomR�

DFXPXODGD�GH�1�������HP����LVWR�p��SQRUP�������� ׬� ݃ଶ
ିஶ ሺݔሻ݀ݔ��� 

(P� WHUPRV� JHRPpWULFRV�� FRQVLGHUDQGR� D� UHODomR� HQWUH� D� LQWHJUDomR� GHILQLGD� H� R�

FiOFXOR� GH� iUHDV�� SRGH-VH� DILUPDU� TXH� iUHD� HQWUH� R� JUiILFR� GD� IXQomR� I�[�� H� R� HL[R�

KRUL]RQWDO�GR�SODQR�FDUWHVLDQR�QR�LQWHUYDOR�>����@�pʹξʹߨ ൎ ͷYH]HV�D�iUHD�HQWUH�D�FXUYD�GD�

1�������H�R�HL[R�KRUL]RQWDO�HP�>����@��$�)LJXUD��� LOXVWUD�D�UHODomR�HQWUH�DPEDV�DV�iUHDV��

https://doi.org/10.5007/1981-1322.2021.e82689


Revista Eletrônica de Educação Matemática - REVEMAT, Florianópolis, v. 16, p. 01-16, dez., 2021.  
Universidade Federal de Santa Catarina. ISSN 1981-1322. DOI: https://doi.org/10.5007/1981-1322.2021.e82689  

 

 
  

8 

&RQVLGHUDQGR�R� LQWHUYDOR� >����@��D�iUHD�GHWHUPLQDGD�SRU� I�[��HQFRQWUD-VH�KDFKXUDGD�H�D�

iUHD�GHWHUPLQDGD�SHOD�GLVWULEXLomR�1RUPDO�HQFRQWUD-VH�QD�FRU�FLQ]D� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figura 3: Áreas determinadas pelos gráficos de f(x) e g(x) e o eixo horizontal em [0, 2]. 

Fonte: Elaborado pelos autores 
 

 

3.2 Distribuição Qui-quadrado 
 

8P�RXWUR�H[HPSOR�GH� LQWHJUDO�GHILQLGD�TXH�QmR�SRGH�VHU�FDOFXODGD�SRU�PHLR�GDV�

WpFQLFDV�GH�LQWHJUDomR�GR�&iOFXOR�,QWHJUDO�p�GDGR�SRU� 

 

 
 

2EVHUYDQGR� D� I�G�S�� GD� GLVWULEXLomR� 4XL-TXDGUDGR�� p� SRVVtYHO� PDQLSXODU�

DOJHEULFDPHQWH� D� IXQomR݄ሺݔሻ ൌ ݔ
ళ
మ݁ି

ೣ
మGH�PRGR� TXH� HOD� VH�DSUHVHQWH� GH�PRGR� VLPLODU� j�

UHIHULGD�I�G�S���FRQIRUPH�VHJXH� 
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HP�TXH݆ሺݔሻ ൌ ଵ

௰ቀవమቁଶ
వ
మ
ݔ
వషమ
మ ݁ି

ೣ
మH��SRUWDQWR��ܺ ׽ ߯ଽଶ���$VVLP�� 

 

  

 

 

 

 

 

 

 2�YDORU������IRL�REWLGR�DWUDYpV�GR�VRIWZDUH�5-SURMHFW�ID]HQGR�SFKLVT������-�SFKLVT����

����3RU�PHLR�GHVVH�FyGLJR��R�VRIWZDUH�IRUQHFH�R�YDORU�GD�I�G�D��GH�ܺ ׽ ߯ଽଶHP���VXEWUDtGR�

GR�YDORU�GD�I�G�D��GHܺ ׽ ߯ଽଶHP��� 

$TXL��SRGH-VH�DILUPDU�TXH�iUHD�HQWUH�R�JUiILFR�GD�IXQomR�K�[��H�R�HL[R�KRUL]RQWDO�

GR�SODQR�FDUWHVLDQR�QR�LQWHUYDOR�>����@�p߁ ቀଽ
ଶ
ቁ ʹ

వ
మ ൎ ʹ͸͵YH]HV�D�iUHD�HQWUH�D�FXUYD�GH��߯ଽଶH�R�

HL[R�KRUL]RQWDO�HP�>����@��$�)LJXUD���LOXVWUD�D�UHODomR�HQWUH�DPEDV�DV�iUHDV��&RQVLGHUDQGR�

>��� �@�� D� iUHD� GHWHUPLQDGD� SRU� K�[�� HQFRQWUD-VH� KDFKXUDGD� H� D� iUHD� GHWHUPLQDGD� SHOD�

GLVWULEXLomR�4XL-TXDGUDGR�FRUUHVSRQGH�j�OLQKD�HP�SUHWR�DEDL[R�GD�iUHD�KDFKXUDGD� 
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Figura 4: Áreas determinadas pelos gráficos de h(x) e j(x) e o eixo horizontal em [2, 9]. 
Fonte: Elaborado pelos autores 

 

 
4 Generalização do método proposto 

 

$V� UHVROXo}HV� GDV� GXDV� LQWHJUDLV� GHILQLGDV� DSUHVHQWDGDV� HYLGHQFLDP� D� UHODomR�

HQWUH� R� FiOFXOR� GH� LQWHJUDLV� GHILQLGDV� H� R� FiOFXOR� GH� SUREDELOLGDGHV� HQYROYHQGR�

GLVWULEXLo}HV�SUREDELOtVWLFDV�FRQKHFLGDV��$�SULQFtSLR��p�FRPXP�SHUFHEHU�D�LPSRUWkQFLD�GR�

FiOFXOR�GH� LQWHJUDLV� GHILQLGDV�QR� FiOFXOR�GH�SUREDELOLGDGHV��2�SURFHVVR� LQYHUVR�� TXH� VH�

REVHUYD� DR� FDOFXODU� LQWHJUDLV� GHILQLGDV� SRU� PHLR� GR� FRQKHFLPHQWR� GH� GLVWULEXLo}HV� GH�

SUREDELOLGDGH� GH� YDULiYHLV� DOHDWyULDV� FRQWtQXDV�� QmR� p� HQFRQWUDGR� HP� OLWHUDWXUDV� GH�

3UREDELOLGDGH�RX�&iOFXOR�,QWHJUDO��PDV�DSUHVHQWD�SRWHQFLDOLGDGH�GHVGH�TXH�VHMD�SRVVtYHO�

PDQLSXODU� D� IXQomR� D� VHU� LQWHJUDGD� SDUD� TXH� HVWD� DVVXPD� D� IRUPD� GD� I�G�S�� GH� XPD�

GLVWULEXLomR�FRQKHFLGD� 

7DO�SRWHQFLDOLGDGH��FRQIRUPH�DSUHVHQWDGR�SRU�3DXOD�HW�DO����������HVWi�DVVRFLDGD�j�

UHGXomR� GH� FiOFXORV� RQHURVRV� H[LJLGRV� SHODV� WpFQLFDV� GH� LQWHJUDomR� QR� FiOFXOR� GH�

LQWHJUDLV� GHILQLGDV�� (VWH� DUWLJR� DFUHVFHQWD� jV� YDQWDJHQV� GR� PpWRGR� SURSRVWR� SHORV�

DXWRUHV��D�SRVVLELOLGDGH�GH�UHVROXomR�DQDOtWLFD�GH�LQWHJUDLV�GHILQLGDV�TXH�QmR�SRGHP�VHU�
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UHVROYLGDV�SHODV�WpFQLFDV�GH�LQWHJUDomR�DSUHVHQWDGDV�SHOR�&iOFXOR�,QWHJUDO� 

$SHVDU� GH� RV� H[HPSORV� GH� DSOLFDomR� GD� PHWRGRORJLD� DSUHVHQWDGD� WHUHP� VLGR�

SRQWXDLV��p�SRVVtYHO�JHQHUDOL]DU�D�IRUPD�GDV�IXQo}HV�TXH�SRGHP�VHU�PDQLSXODGDV�D�ILP�GH�

TXH�DVVXPDP�D�I�G�S��GDV�GLVWULEXLo}HV�1RUPDO�RX�4XL-TXDGUDGR�QR�SURFHVVR�GH�FiOFXOR�

GH� LQWHJUDLV�GHILQLGDV��1HVWH�VHQWLGR��D�7DEHOD���DSUHVHQWD�D�JHQHUDOL]DomR�GDV�IXQo}HV�

TXH�SRGHP�VHU�LQWHJUDGDV�FRQIRUPH�DV�GLVWULEXLo}HV�XWLOL]DGDV�QHVWH�DUWLJR��DFUHVFLGDV�GD�

JHQHUDOL]DomR� DSUHVHQWDGD� SRU� 3DXOD� HW� DO�� �������� XWLOL]DQGR� DV� GLVWULEXLo}HV� %HWD� H�

([SRQHQFLDO� 

 

Tabela 1: Função e distribuição a ser utilizada 
 

Função  Distribuição 

 Normal 

 Qui-quadrado 

 Beta  

 Exponencial 

                                                                  Fonte: Elaborado pelos autores 
 

2V� UHVXOWDGRV� H[LELGRV� QD� 7DEHOD� ��� UHIHUHQWHV� jV� GLVWULEXLo}HV� 1RUPDO� H� 4XL-

TXDGUDGR��VmR�GHPRQVWUDGRV�D�VHJXLU� 
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4.1 Distribuição Normal 
 

 
 

HP�TXH�I�FRUUHVSRQGH�j�I�G�S��GD�GLVWULEXLomR�1RUPDO�FRP�SDUkPHWURV�F�H� ௗ
ଶ௕మ

��1R�FDVR�HP�

TXH��-�������p�R�LQWHUYDOR�GH�YDULDomR�GH�[��D�LQWHJUDO�GHILQLGD�GH� 

 

�����������������������������������������������������������������ܽ݁
షሺ್ೣష್೎ሻమ

೏  

 

UHVXOWDUi�HP���� 

 

݁ߨʹξߪܽ���������������������������������������������������������������
మ್మ഑మ

೏ ������������ 

 

� 

WHQGR�HP�YLVWD�TXH׬ ݂ାஶ
ିஶ ሺݔሻ݀ݔ ൌ ͳFRQIRUPH�D����FRQGLomR�H[LELGD�QD�6HomR��� 

$VVLP��WRGD�IXQomR�GR�WLSRܽ݁
షሺ್ೣష್೎ሻమ

೏ SRGH�VHU�PDQLSXODGD�DOJHEULFDPHQWH�GH�PRGR�

TXH�UHFDLD�QD�I�G�S��GD�GLVWULEXLomR�1RUPDO� 

 

4.2 Distribuição Qui-quadrado 
 

 
 

HP�TXH�J�FRUUHVSRQGH�j� I�G�S��GD�GLVWULEXLomR�4XL-TXDGUDGR�FRP�SDUkPHWUR��E������1R�

FDVR�HP�TXH���������p�R�LQWHUYDOR�GH�YDULDomR�GH�[��D�LQWHJUDO�GHILQLGD�GH 
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௕݁ିݔܽ�������������������������������������������������������������������
ೣ
మା௖ 

 

UHVXOWDUi�HP 

 

���������������������������������������������������������������ܽ݁௖߁ሺܾ ൅ ͳሻʹ௕ାଵ� 

 

WHQGR� HP� YLVWD� TXH׬ ݂ାஶ
ିஶ ሺݔሻ݀ݔ ൌ ͳ�� FRQIRUPH� D� ��� FRQGLomR�H[LELGD� QD�6HomR� ���$TXL��

FRPR�R�SDUkPHWUR�GD�GLVWULEXLomR�4XL-TXDGUDGR�GHYH�VHU�SRVLWLYR��HQWmR�E�!�í��� 

(P� DPERV� RV� FDVRV�� SDUD� R� FiOFXOR� GH� LQWHJUDLV� GHILQLGDV� SRU� PHLR� GR�PpWRGR�

SURSRVWR�� ID]-VH� QHFHVViULR� YHULILFDU� VH� RV� SDUkPHWURV� H� R� LQWHUYDOR� GH� YDULDomR� GD�

YDULiYHO�HVWmR�GH�DFRUGR�FRP�DV�UHIHULGDV�GLVWULEXLo}HV��4XDQGR�R�LQWHUYDOR�GH�LQWHJUDomR�

HVWi� FRQWLGR� QR� LQWHUYDOR� GH� YDULDomR� GD� YDULiYHO� TXH� VH� GLVWULEXL� FRQIRUPH� R� PRGHOR�

FRQVLGHUDGR��R�UHVXOWDGR�GD�LQWHJUDO�p�REWLGR�GLUHWDPHQWH�SRU�PHLR�GDV�FRQGLo}HV�GD�I�G�S��

RX�I�G�D���8PD�GLVFXVVmR�GHWDOKDGD�D�UHVSHLWR�SRGH�VHU�FRQVXOWDGD�HP�3DXOD�HW�DO��������� 

&RPR�H[HPSOR��HP 

��� 

 

 

 

D� IXQomR� D� VHU� LQWHJUDGD� VXJHUH� R� XVR� GD� GLVWULEXLomR� 4XL-TXDGUDGR�� FRPR� SRGH� VHU�

REVHUYDGR�QD�7DEHOD����3RUpP��R� LQWHUYDOR�GH�YDULDomR�GD� LQWHJUDO�H�R� LQWHUYDOR�GH�XPD�

YDULiYHO� TXH� WHP� GLVWULEXLomR�4XL-TXDGUDGR� VmR� LQFRPSDWtYHLV� GDGR� TXH�� QHVWH� FDVR�� [�

GHYHULD�SHUWHQFHU�DR�LQWHUYDOR����������1HVVH�FDVR��QmR�p�SRVVtYHO�FDOFXODU�D�LQWHJUDO�SRU�

PHLR�GR�PpWRGR�SURSRVWR�� XWLOL]DQGR�D�GLVWULEXLomR�4XL-TXDGUDGR��1RV� FDVRV�HP�TXH�D�

DGHTXDomR�GRV�LQWHUYDORV�p�YHULILFDGD��FRPR�REVHUYD-VH�HP 

 

 

 

 

Mi� TXH� �ȋͲǡؿ����� ΪλȌǡ�EDVWD� UHDOL]DU�PDQLSXODo}HV�DOJpEULFDV�QD� IXQomR�D� VHU� LQWHJUDGD�

SDUD�TXH�HOD�VH�DSUHVHQWH�FRPR�D�I�G�S��GD�IXQomR�4XL-TXDGUDGR� 
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5 CONSIDERAÇÕES FINAIS 
 

2� PpWRGR� DOWHUQDWLYR� DSUHVHQWDGR� FRQVLVWH� QD� UHVROXomR� GH� LQWHJUDLV� GHILQLGDV�

XWLOL]DQGR�FRQKHFLPHQWRV�SUREDELOtVWLFRV��H[LJLQGR�TXH�R� LQWHUHVVDGR�HP�R�XWLOL]DU� WHQKD�

FRQKHFLPHQWR�H�GRPtQLR�GH�FRQFHLWRV�H�SURSULHGDGHV�GH�GLVWULEXLo}HV�GH�SUREDELOLGDGHV�

FRQKHFLGDV� QR� TXH� GL]� UHVSHLWR� DR� FRQKHFLPHQWR� GH� VHXV� SDUkPHWURV�� LQWHUYDORV� GH�

YDULDomR�GRV�PHVPRV��HVSHUDQoD�PDWHPiWLFD�H�YDULkQFLD��1HVWH�VHQWLGR��D�XWLOL]DomR�GR�

PpWRGR�SURSRVWR�SHUPLWH�TXH�R�FRQKHFLPHQWR�UHIHUHQWH�jV�GLVWULEXLo}HV�GH�SUREDELOLGDGH�

H� WRUQH�PDLV� FRQVLVWHQWH� H� IRUQHFH� VROXomR� DQDOtWLFD� SDUD� LQWHJUDLV� QmR� UHVROYtYHLV� SRU�

PHLR�GDV�WpFQLFDV�GH�LQWHJUDomR�SURSRVWDV�SHOR�&iOFXOR�,QWHJUDO� 

3DUD�DSOLFDomR�GR�PpWRGR�DSUHVHQWDGR�p�LPSRUWDQWH�GHVWDFDU�TXH��p�LPSUHVFLQGtYHO�

TXH�VHMD�YHULILFDGR�VH�R�LQWHUYDOR�GH�LQWHJUDomR�p�FRPSDWtYHO�FRP�R�LQWHUYDOR�GH�YDULDomR�

GD�YDULiYHO�j�TXDO�VH�UHIHUH�D�GLVWULEXLomR�GH�SUREDELOLGDGH�TXH�VHUi�XWLOL]DGD��1R�FDVR�HP�

TXH�D�LQFRPSDWLELOLGDGH�p�GHWHFWDGD��R�PpWRGR�SURSRVWR�QmR�SRGH�VHU�XWLOL]DGR�FRQIRUPH�

D� SHVTXLVD� UHDOL]DGD� DWp� R� PRPHQWR�� 6XVSHLWD-VH� TXH� VHMD� SRVVtYHO� FRQWRUQDU� WDO�

LPSRVVLELOLGDGH�SRU�PHLR�GH�XPD�PXGDQoD�GH� YDULiYHO� H� REVHUYDomR�GH� FDUDFWHUtVWLFDV�

FRPR�D�SDULGDGH�GD�IXQomR�D�VHU�LQWHJUDGD��(VVH�p�R�SUy[LPR�SRQWR�QD�SHVTXLVD�TXH�HVWi�

VHQGR�UHDOL]DGD�SHORV�DXWRUHV�DFHUFD�GR�PpWRGR�GLVFXWLGR�QHVWH�DUWLJR� 

3DUD� ILQDOL]DU�� HVSHUD-VH� TXH� HVWH� DUWLJR� SRVVD� FRQWULEXLU� FRP� R� HQVLQR� H�

DSUHQGL]DGR� GH� FRQWH~GRV� GH� 3UREDELOLGDGH� H� &iOFXOR� ,QWHJUDO�� TXH� SHUPLWD� D� UHODomR�

HQWUH�DV�GXDV�GLVFLSOLQDV�H�TXH�R�PpWRGR�SRVVD�VH�DSUHVHQWDU�FRPR�XPD�ERD�DOWHUQDWLYD�

TXDQGR�DV� WpFQLFDV�XVXDLV�QmR� IRUHP�VXILFLHQWHV�SDUD�D� UHVROXomR�DQDOtWLFD�GH� LQWHJUDLV�

GHILQLGDV� 
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