[lepBoOOpa3Hast n HTerparn




[TlepBoObOpa3Has

® ®Oyukuus F(X) nassBaercsa nepoodpasHoii
s dyskuuy £(X) Ha naHHOM DpOMEXYyTKE,
€CJIM JIJIS TF000T0 X U3 ATOI0 MPOMEKYTKA

F'(x) = {(x).

® [Ipumep:
[TepBooGpasnoii mia pynkuun 1(X)=X Ha Beeit
4uCII0BOM ocu ABasgercs F(X)=x%/2, nockonbky

(x2/2)'=x.




OCHOBHOE CBOMCTBO NEpBOOOPA3HbIX

® Ecmu F(X) — nepoo6pasnas gpyrnknun £(X), To n
dyrkmus F(x)+C, rne C — npoussonpHas
IIOCTOSIHHAs, TAKXKE SABISETCS NEPBOOOPA3HOM
dyrxmun £(x).

[eomeTpuyeckasa nHTepnpetaums

® I'paduku Bcex

Y epBOOOPA3HBIX JAHHOM
e e ¢ysakuuu 1(X) nonyuarorcs
o T 13 rpaduka Kakoi-mmoo

OJIHOM IEPBOOOPA3HOM
e napaieIbHbIMU

ICPCHOCAMM BJIOJb OCHU y




HeonpegeneHHbIU MHTEerpan

® COBOKYIIHOCTh BCEX IEPBOOOPA3HBIX JaHHON (DYHKIIUU
f(X) HazbiBaeTCs ee HeonpeneIeHHBIM HHTEIPAJIOM U
o003HaYaeTcA ; | /()

j f(x)dx=F(x)+C,

rne C — npousBolibHAs TOCTOSAHHAS.




[lpaBnNa MHTErpUpOBaHUA

I cf (x)dx=c J f(x)dx,c = const

[ (f)xg(dx = [ f(x)dx + [ g(x)dx

jf(ax+b)dx=lF(ax+b)+C,a;éO

A




OnpeneneHHbIV HTEerpar

A

® B n1exapToBOU MPsIMOYTOJIbHOU

cucreme koopaunar XOY ¢urypa,

orpanndennas ocbio OX, npsMeIMu

x=a, X=b (a<b) u rpaduxom

RY

HETIPEPHIBHOU HEOTPULIATEIbHOM HA

orpeske [a;b] dynxuun y=1(x),
HA3bIBACTCS KPUBOJIMHEMHOU
Tpareuuen

Puc. 224




OnpeneneHHbIV HTEerpar

® BpruucauM miomags KpUBOJIUWHEMHOM Tpanenuu. PazoobeM
orpesok [a;b] Ha N paBHbIX yacreil. [IpoBenem yepes
TOJIy4YEeHHbIE TOUKH NpsaMble, napauiensasie ocu OY. 3amanunas
KPUBOJIMHEMHAS Tpaneuus pa3o0beTcs Ha NN yacTte. [Ltomanp
BCEH Tpaleyuy NPUOIMKEHHO paBHA CyMME ILTOMIAACH

CTOJIOUKOB. 7
Ql =
S, =JF(xp) Axy+ f(x)-Ax; +...+ f(x,) Ax,, e E
S =S, |
o onpezgenesuio S =]1mysS. , ero Ha3pIBAIOT ir IR
n—>0 -7IC1 Tz Tn_ll

OIpeeIeHHBIM HHTErPAIOM OT (BYHKLIUH
y=1(X) no orpesky [a;b] n 0603nagaror Tak:

j £(x)dx




CBA3b MeXxay onpeaeneHHbIM

MHTErpasriom 1 nepBoobpasHON
(Popmyna HeoTOHa - Jlenbrunua)

® /)11 HenpepbIBHOM (DYHKIIUU

| f(x)dx = F(x) = F(b)~F (a)

rne F(X) — nepBoo6paznas ¢pynkiuu £(x).




OCHOBHble CBOMCTBA onpeaeneHHoro
NHTEerparna

j F(x)dx =0

b
jdx=b—a

| f(x)dx = —f £ (x)dx




OCHOBHble CBOMCTBA onpeaeneHHoro
NHTEerparna

j F(x)dx = j F(x)dx + j £ (x)dx

b

j cf (x)dx=c j f(x)dx,c—const

| (£ £ g(x)dx = | f(x)dx + | g(x)dx




[ eOMEeTPUYECKUN CMbICH
onpeneneHHoro nHTerpana

® [lnomaas KpUBOJIMHENHOW TPAIIELIMHU, OTPAHUYECHHOU
rpauKoM HENPEPBIBHOW MOJI0KUTEIBHON Ha

npomexyTke [a;b] dynkmun £(X), ocklo X u npsamevMu
x=a u x=b:

yA

y = 1) _




[ eOMEeTPUYECKUN CMbICH
onpeneneHHoro nHTerpana

® [lnomaas KpUBOJIMHENHOW TPAIIELIMHU, OTPAHUYECHHOU
rpayKoOM HENMPEPBIBHOW OTpHULIATEIBHON Ha
npomexyTke [a;b] dynkmun £(X), ocklo X u npsamevMu
x=a u x=b:




[ eOMEeTPUYECKUN CMbICH
onpeneneHHoro nHTerpana

® 3ameuanne: Eciu QyHKIMSA U3MEHSET 3HAK HA
npomexyTke [a;b] , To

S, =35, = if(x)dx
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DPn3n4ecknm CMbICh
onpeneneHHoro nHTerpana

® [Ipu NpAMOJIMHENHOM JIBUKEHUU MIEPEMEIICHUE S
YHUCJIEHHO PABHO TUIOIIAN KPUBOJIUHEWHOMW TPaIeuu
oA rpapMKOM 3aBUCUMOCTH CKOPOCTH V OT BpeMEHH L:




BbiuncrneHve nnowaagen n oobemMmoB

C IOMOIIbBIO OITPCACIICHHOI'O HHTCI'PAJIA




[Tnowagb dourypsl,
® OrpaHu4eHHOM rpauKaMu HEIPEPBIBHBIX (DYHKIIUN
y=1(X) u y=g(X) rakux, uro F(x)> g(x)
st moboro X u3 [a;b], tme a u b - a6emucces Touek
nepeceueHus rpauKoB (PyHKIIHI:

A

y = 1)

§ = [ (f (1)~ g(x))dx




ObbeMm Tena,

® I0JIyYEHHOT'O B PE3yJbTaTe BPaIlleHHs BOKPYT OCH X
KPUBOJIMHEHHOM Tpaneuuy, OrpaHuH4E€HHON Ipa KoM
HETIPEPBIBHON U HeoTpuuareabHoi Gpynkunn y=1(X)
Ha oTrpeske [a;b]:

yA Y § ﬂx)




