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BeedeHue

Haubosee mcnoiap3yeMbIMH MeTOaMH NPUOIMKSHHOTO BBIYHCICHUS OIpEIelIeH-
HBIX HHTETPAIOB SBIIOTCS, TaK Ha3bIBaeMble, "KIaccHueckue' MeTObl UYHCICHHOTO HH-
TErPUPOBAHUS: METOJ IPSMOYTOIBHUKOB, Tpalelwii, napadon. Kaxmeli u3 3THX MeTo-
JIOB OCHOBaH Ha CYMMHpPOBAHUH IEMEHTAPHBIX IUIONIAJel, Ha KOTOpble pa30uBaeTcs
ILTOMIA b O (PYHKITHEH.

a=ig 31 b=xg

a) 0)
Pucynok 12. MeTo1 BXOISIIUX @) M BBIXOUIIUX 0) IPSIMOYTOJIBHUKOB
Tak B MeTozie IPSAMOYTOIBPHUKOB IUIOMAb IO IpadUKOM (YHKIMHU (M OIIpeIeeH-
HBIIf HHTeTpaJI OT a 10 b) MokeT OBITH OIpesieleH :
a) UL BXOJUIIIUX IPSIMOYTOIEHHKOB

[ fe)dx= ((b-a)/n) (yoty i+ +ya)

0) JUIS BBIXOIINX NIPSIMOYTOIFHUKOB

[ feodx= ((b-a)/n) (yi+ya+...+¥w).

TJIe N — KPaTHOCTH (KOJIMUSCTBO IIAaroB) MHTEIpHUpoBaHus, y; = f(X;) .
JIng yTouHeHHs 3HaUeHNUs HHTeTpalla CyIIecTBYeT T.H. popMyIa 0CTaTOYHOTO WIEHA!

) lba)

24n

TIe
”
= max ‘ X ‘
= 1ax, S(x)
B metone Tpanmemmii (puc.13) miomans KpUBOIMHEHHON Tpalenuy, OrpaHHYeH-
HOU JTMHHUAMH X=a, X=b, y=0, y=1(X), a 3HauuT (CIeqys U3 TEOMSTPUIESCKOTO CMBICTA), H
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3HAUCHHMEe WHTETpala, MPHOIM3UTENFHO PaBHA CyMMe IUIOMIaneil OOBIUHBIX Tpameluil ¢
OCHOBaHMSIMH V.| H Y; ¥ BbIcOTOI h=(b-a)/n.

Pucynoxk 13. 'eomeTprudeckast HHTepIpeTaIys MeTOIa Tpanenit
IImomans kaxm0i Tpalmenuy, KaK H3BeCTHO, paBHA IIPOU3BEICHHUIO HOIYCYMMBI OCHO-
BaHHUSA Ha BBICOTY. Tak [UI1 mepBoi Tpamenuu

Slfyoerl *h:y°+y1 *b*a
2 2 n

Bech unTerpan MoxkeT ObITH BBIUUCIEH IO (HOpMyIIe:

rf(x)dxz yp+y1h : Yty Mo 4 Vi TV h—h(y”+y1 : Yty -y yn—1+yn)_
a 2 2 2 2 2 2
p P22V e A 2y Yy g YotV 2V 2V 2
2 2 2 2 2
b-—a yy+V,
n(OZ FY EY et Y, )

(DOpMyJIa OCTAaTOYHOI'O WICHA JIJI1 ME€TOoda Tpaneum‘z’[ HUMEET BUO:

H:(b_a )*g*hz
12 ’

= max |f"(x
rme & xe[n'b]\f( )

B metozme mapabox (Cumiicona) ompesielieHHe IIONMIANN IO IpapUKOM HHTeTPU-
pyeMoii GQYHKIUHE OCHOBAaHO Ha 3aMeHe JIBYX CMEXHBIX ()parMeHTOB YIACTKOM IapadoiIbl
BTOpOTO Iopsiaka (Hapabomuueckoil Tpamerweii). IIpexe Bcero, IIL 3TOro Bech HHTEp-
BaJl HHTETPHPOBAHHS JOJDKeH OBITH pa3[eeH Ha UeTHOE KOIMUECTBO OTPE3KOB N=2m.

2
VpaBHenue napaboIisl ¢ 0cbio, apaniensHoit ocu Oy, umeet BUI: ¥ = Ax®+ Bx+C

Koadurmentsr A, B u C o1HO3HAUHO ONIpeIesSIIOTCS U3 YCIOBUS, UTO Hapadoia
MIPOXOJIUT Uepe3 TPHU 3aJlaHHbIe TOUKHU. AHAIOTHYHEIE IapaboIIbl CTPOSITCS U UL JIPYTUX
map orpes3koB. CymMma IUTomanedl mapaboIMUecKux Tpameluii M JacT HpUOIKEHHOEe
3HaUCHHe MHTeTpaa.

IIpu sToM mI0ImAans 0/1HOI MapaboIUIecKOi Tpalelluy paBHa:

h
Szg(y0+4y1+yz)

TIe Yo U y>- KpalfHue OpAMHATHL, a Y- OpAUHaTa KPUBOH B cepeluHe OTpe3Ka.
JlokazaTenbcTBO:
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v(-h)

a0 h
Pucynoxk 14. [Tapabomuueckas Tpanerus

IIycTh cucTeMa KOOpAMHAT pacloIokKeHa TaK, Kak Moka3aHo Ha puc. 14. Kos¢d pumuenTst
B ypaBHeHHe mapaGomsr ¥ = A¥ F+Bx+C oIlpeIe/FOTCS U3 CIeAYIOIINX YpaBHEeHHUI:

Yo =v(=h)=Ah’ - Bh + C

Yy =y(0)=C

Vv, =y(h)=Ah> +Bh+C
He BBI3BIBaeT cCOMHEHHIA , UTO

Vo +4¥, + ¥, = Ah* ~Bh+ C +4C + Ah* + Bh+ C =24h* +6C

C npyroif CTOpOHBI, IJIOIIAIb TapaboIHIecKOi Tpallelll MOXKHO OIIPEIEIUTh C IOMO-
HIBIO OIPe/Ie/IEHHOTO UHTErpaa:

S= f F(x ),
a=-h;
b=h

5= fh(Ax-’ +By+Cdx

3 2 3 2 3 2
5= B o [ = P oy AT BOD ey
3 2 h 3 2 3 2
3 2 3 2
:Ah +Bh +Ch—(—i+3h —Ch) =
3 2
Ah? n 24h

3
= +Ch+ 4 +Ch= +2ch h(2Ah2 +6¢)
3 3 3 3

Kak BunHO, mromnans nmapabonnvecKkoil Tpaleliy CoBIata ¢ paHee oIy YeHHOM CyMMO
¢ kpaTHOCTBIO h/3. CrietoBaTenbHO:
h
S:§(y0 +4y; +¥,)

Ilocie aTOoro MoKHO 3amucaTh GOPMYITY UL IPUOIIKSHHOTO BBIUHCIICHUS HHTETpaja
MeTOJIOM Iapadoir:

_b-a

T om

x h
[, £ = (o + 4y, + 7).

h

xs h
[ 7Godse = S+ dya+ v,
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Xy, =b Y/
I f(x)dx “%(,Vszz F4Y oy T Vau)

2m-2 3

CyMMPIpySI JICBBIC U IIPaBBIC YaCTH, IIOTTyUYUM CJICBa HCKOMBIit HUHTEIpall, cIipaBa ero
HpPI6.]'IPI)KéHHOC 3HAUYCHUC!:

b h
Lf(x)dxz 3((J’o Ay + Y ) (vt 4y Y )+ A (Vo T4V T Von )
h
3(yo AV + VYAV Y e Yy T Y TV )
h
3(yo Ay 20,44y H Vo F Vo T Vo)
HITH
b h
[oF OO = (30 42+ 2003 58y ot Va2 A+ Yt D))
b b—a
Lf(x)dx 6m (Yot Vo T2Vt Vst ot Vo )+ Y+ Y3+ Vo))
OCTaTOUHBIH WICH JUI 3TOr0 MeTO/1a HaXOJUTCS 10 (popMyJIe:
_(b-a)’,
TR
(4)
= max x)|.
rme & xe[n’b]‘f ( )‘

ITocTanoBka 3agaun. Paszpabotaiite mporpaMMy BBIUHCICHUS OIPEISICHHOTO HHTeTpa-
J1a JUIS 3a1aHHOM (DYHKIIMH IPUOIMKSHHBIM U TOUHBIM METOJIOM .
Pexomennyemple Tansl pacuera :
* BeruuciieHre onpeielIeHHOro HHTerpaia Ha oTpe3ske [a, b] 1o ykasaHHOMY MeTo-
JIy YUCIEHHOTO MHTeTpHpoBaHus ¢ maroM h = (b—a)/m , rae m — KpaTHOCTh HH-
TerpupoBaHus (METOJ, TPAaHUIIBI OTpe3Ka U KPaTHOCTD YKa3aHbl B TabiuIe 1).
* BpruuciieHne 3HaUCHHS OIPEISIEHHOTO HHTerpajla [0 aHATHUTHIeCKoit opmyie.
= CpaBHEHHe pe3yJIbTAaTOB, a TAKKe OIPEIeNICHHE 3aBUCHMOCTH OTHOCHTEIBHOM
ONIMOKM MeTOJa UHUCIICHHOTO MHTETPHPOBAHUS OT KPATHOCTH HHTETPUPOBAHHS
JuIg cnenyromux 3HadeHnd m: 0.25m, 0.5m, 0.75m, m, 1.25m, 1.5m.
= [IpencraBieHue pe3yIbTaToOB B BUIE TAOIHIIEI Ha YKpaHe JTHCIUICS:

DyHKIHL IIpenens! uaTErpHpO- TouHoe 3HAUCHHE Merton pacuéra
BaHUA HHTETpala
a=... b=...
m h HWuterpan (mpubnu- OtHocHTeIbHAS
SKEHHO) ommbKa

ITomHOCTRIO OTIIa)KEHHAS IIporpaMMa IEMOHCTPUPYECTCH IIPeIIoJaBaTeIro. ITosicHu-
TEJIbHAas 3aIlluCKa II0 KprOBOﬁ pa60Te CONCPIKUT THTyJILHLIﬁ JINCT, OIJIaBJICHUEC, HU3JI0-
JKCHHUC BapuaHTa 3aJaHUs, [IOCTAaHOBKY 3a/lauyd B MaTCMaTUYCCKOM BUJIC, 6HOK-CXCMY u
TCKCT IIPOTpaMMBbI, CXEeMY TUIIOB, ITIOJIYUCHHBIC PC3YJIbTaThl, BBIBOBI.
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