Jlekuusi. Boruuciaenue uarerpajion. IlpudankeHHble MeTOABI pacyeTa

eab 3ansaTHA:

- 3aKpeNuTh YCBOCHHE TEOPETHUECKOr0 MaTepuaia MO JaHHOM Teme dYepes
peleHne ynpaxxHeHNH;

- 3aKpenHuTh YMEHUS NPHUOIMIKEHHO BBIYUCISATH HHTETPAIBI MPH MOMOIIU
cienyromux ¢popmyn Herotona-Koteca: 1. dopmyrna npsMoyroisHUKOB, 2.
dopmyna Tpamenuii,

3. popmyna napados (Cumriicona);
- OCBOUTH pacueT MHTerpaioB meronom ["aycca.

7.1. KBagparypHbie ¢popmyJibl NPUOJTHKEHHOT0 BHIYUCICHUSA HHTEIPAJIOB
Ilocmanoeka 3a0auu yucneHHo20 unmezpana

HpI/I BBIYUCJIICHHUHA OIIPCACICHHOI'O HHTCI'pajla
b

=] f(xdx ,
a

rae f(X) - dbyHkuusa HenmpepbiBHAS Ha oTpe3ke [a,b] mcmonbsyercs Gopmynia
Hrerotona - JleiitOuuna:

[ £0)dx = F(b)-F(a) (7.1)

OnHako OBIBArOT Ciy4ad, Korja rnepBooOpasHyro F(X) Hemb3s HailTh, Win HEe
BCeTJa yAaeTcs JOBECTH BBIYHCICHHS JO YHCIOBOTO 3HadeHws. IHorma
NOJbIHTErpaibHas (QYHKIMS MOXET ObITh 3aJlaHa TaOJMYHO WU TpadukKom,
nostomy dopmyna (7.1) He mcUYEpHBIBAET MPAKTUYSCKUX MPUEMOB BBIYHCICHUS
WHTETrPaJIoB.

Ha mnpakTthke dYacTo MNPUMEHSIOT pPa3jIUYHbIE METOABl MPUOIMKEHHOTO
(4MCIIEHHOT0) UHTETPUPOBAHUSI.

Onpenenenue: Gopmysibl, UCTOJIb3yEMbIE JIJIsI TPUOIMKEHHOTO BBIYUCIICHUS
WHTETPAJIOB, HA3BIBAIOT K8AOPAMYPHLIMU POPMYIAMU.

[IpocToii mpreM MOCTPOCHUS KBAAPATYPHBIX (POPMYJ COCTOUT B TOM, UTO
nogasiHTerpanbHast  ¢yHkmms — f(X)  3amensercs  Ha  oTpeske  [a;b]
UHTEPIOJSIIIMOHHBIM MHOTOWIeHOM Jlarparska Ln(X), u Toraa:

.T f(X)dx ~ _T Ln(x)dx .

(7.2)



[Tomo6ubIil moaX0A ynoOEH TeM, YTO OH HPHUBOJUT K aarOpUTMaM, JIETKO
peanu3yeMblM Ha KOMIIBIOTEpPE, U IO3BOJMAIOIIMM IOJIy4aTb pPE3yabTaT C
TOYHOCTBIO, JOCTATOYHOU U1 IIUPOKOTO Kpyra IPakTUYECKUX IIPUIOKEHHUH.

Memoo npamoy201bHUK06

b
JIIs  BBIYMCIICHUS ONPECIICHHOTO HWHTErpala j f(x)dx, orpe3ok [a;b]
a

pa3OuBarOT Ha N yacTed, B KaXKIOM M3 KOTOPBHIX KPHUBOJWHEWHYIO TpaIlelHUIo,

3aMCHAIOT IIPAMOYI'OJIbHHUKOM C OCHOBAHUCM szb_a, U BBICOTOM Yor Yir--Yns
n

COOTBETCTBEHHO (puc. 7.1).
by

1 yh-11 0 wn

wvol w1 | ¥2

o) 2 b -

Puc.7.1. 3amena kpUBOJIMHENHOMN Tpaneuuy NpIMOYTroJbHUKOM
JlaHHBIH TMOAXOJ K PEIICHWIO 3aJayd JaeT IUIOMIAab MEHBIIE IUIOaIN
KpHBOHHHCI}JIHOfI TpalliCouu, roBOpAT, 4TO 3HAYCHHUC OIIPCACICHHOI'O HHTCTpAjia

IIOJIYUYCHO C HCOOCTAaTKOM.
b

b-a
[ 09 =—=(ys + ¥+ + ¥,). (7.3)

a
®opmyna (7.3) Ha3bIBaCTCA YOPMYN0LU NPAMOY20LHUKOE C HEOOCTAMKOM.
AHaTOTUYHO MOXKHO TOJYYUTH (DOPMYIY ISl BBIYUCICHUS OIPEACIIEHHOTO
UHTEerpaia ¢ u30bITkoM (puc. 7.2).
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Puc. 7.2. Boruncienue uHTerpaia ¢ n30bITKOM



p b-a
[ 109des ==y, + ¥, +..+ ¥,) (7.4)

®opmyna (7.4) Ha3BIBACTCA POPMYIOU NPAMOY20IbHUKOE C UZOLIMKOM.
r/Ic 3HAUCHHE

y, = f(a+k-Ax), k=0,n.
(7.5)
I[pumep 1. Beraucauts no popmyie NpsMOyrobHUKOB HHTETpal
7
Icos xdx (n=5).
0
Pewenue.

Nmeem a=0, b:77 , T(x)=cosx.

. 7/ -0
Torna Ax =" a=A =" ~0157.
n 5 20

Brruucnum 3nauenue pynkuuu no gopmyse (7.5):
Y, = f(a+0-Ax)=cos(0) =1,

T T
= f(a+1- Ax) =cos(0 + —) = cos — ~ c0s 9° ~ 0,987,
y, = f( ) ( 20) 20
y, =cos(0+2- 7y =cos Z = cos18° ~ 0,951,
20 10
Y, =€08(0 + 3+ =) = cos 37 _ cos 27° ~ 0,891,
20 20

y, =c0s(0+42-) = cos = = cos 36° ~0,809.
20 5

[Tpumensis popmMyiny npssMoyroybHUKA ¢ HeTocTaTkoM (7.3) moiryaum

7

jcos xdx =0157(y, +vy, +VY, + Y, +V,)=0157-(1+0,987 + 0,951+ 0,891 + 0,891) = 0,728
0

Boruucnum nanusiil uaterpan no gopmyse Hetotona - Jleitbauia u cpaBHUM
pPE3YIBTaTHI:

7 V2

J‘cosxdx:sinx;% =sinZ —sin0 =%
0 4 2

OTHOCHTEIbHAS MMOrpCIMHOCTL BBIYMUCIICHUA!

o — |
( moun npuﬁfz) ~ 0’029 .

MOY4H
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Memoo mpaneyuit



['eomeTpruecKkuii CMBICT 3TOr0 METOJa MPAKTUYECKOTO BBIYMCIICHHUS
OIPENICICHHOT0 HMHTErpaja COCTOMT B TOM, YTO HAaxXOXACHUE IUIOLIAN
KPUBOJMHEWHON Tpaneluy 3aMeHsIeTCs HaXOXKACHUEM IIIOIa i NPUOIU3UTEIHHO
PaBHOBEIMKON NPSIMOJIMHENHON Tparneuuu (puc.7.3).

W
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i a b ®
Puc. 7.3. 3ameHa KpUBOJIMHEIHOM Tpaneuuu Ha IPsIMOJIMHEUHYIO

j f (X)dx ~ yl (b-a)

(7.6)
JI1s TOBBINIEHUSI TOYHOCTU pe3yjbTara pa3o0béM (Qurypy Ha N yacrte, a

34TCM CYMMHUPYEM ILIOIMAAH ITOJTYYHUBIINXCA Tpaneunﬁ:

b
J.f(X)dXzb_a(yo-i_yl + Yity, + o4 yn—1+yn’
n 2 2 2

) (7.7)
Yo Yn

_!:f(x)dXz—n (?+yl+y2+ +yn_1+7j

rae Y, = f(xn): f(a+kax), k=0,n.

®opwmyna (7.7) HazsiBaeTCa gpopmynon mpaneyuil.

HpnMep 2. o hopmyne Tpanenuy BHIYUCIUTH HHTETPAI

n=>s).

fm (n=3)

Pewenue. Nmeem a=0, b=5, y:f(x)z\/l_4, Ax=b;na=5—;0=1.
X+

Brraucium npomMexyTodHbIe 3HaUCHUS (PYHKITUH B y3J1aX:



Yo =Y(0) = 01+ n = % =0,5, y@) = 11+ i 0,447,
=y(2) = % ~ 0,409, =y(3) = % 0,377,
= y(4) = ﬁ ~ 0,353, Ys = Y(5) = % ~0,333.
Torna o cbopMyJIe Tpaneuuii (7.7) umeeM:
J‘\/F —+O447+O409+0377+O353+%j 2,002.

Memoo napaoon

3ameHa noasiHTerpanbHol GyHkmun f(X) mapabdosoit (puc.7.4), MpoxoasIICiH

gepe3 Toukd Mi(X; ; Vi), (i=0,1,2) mo3Bosser moiydarh Oojiee TOYHOE 3HAYCHHE
OIPE/ICIICHHOTO UHTETpaa.

b

A=

¥l ¥2

o] a - 4] %

Puc. 7.4. 3amena noasiaTerpanbHoit Gpyrkiuu f(X) mapadosoi

Ecnu cuurtate, 4to N - yeTHOE (N=2M), TO TOJYyUHUM:

Jf(X)dX~?( Yo 2y2m +2y, +Y, +...+2y2m_1j, (7.8)

rae h ::EZ::EE_
n

®opmyna (7.8) HazbiBaeTcs gopmynou napabon uiu gopmynoiu Cumncoua.
Jl1st onieHku norpemHocTy hopmyssl CUMIICOHA PUMEHsIETCs popMyia
ajh*

f<4)(x)\ |b—0 <e.

a<x<b
(7.9)

Kak caenyer u3 onenku (7.9), dopmyna CumMiicoHa oKa3bIBa€TCsS TOYHOM IS
MHOTOWICHOB JI0 3-€ CTENEeHW BKIIOYHMTENHbHO. Tak Kak Il 3THUX CIIydacB
MpOU3BOJIHAS 4-r0 nopsiKka paBHa 0.



®opmymna CumriicoHa 001a/1aeT MOBBIIIEHHONW TOYHOCTHIO TT0 CPAaBHEHUIO C
dbopMyI0il Tpanenuii, ’T0 03HAYAET, YTO JJIS TOCTHIKEHHUS TOU e TOYHOCTH, YTO U
B (hopMyJIe Tpamenuii, B Hell MOXHO OpaTh MEHBIIIEE YHCIIO N - OTPE3KOB
pa3oueHusl.



