[ToHATMEe 0eCKOHEeYHOU NHTEerpanbHOU CYMMbI.
UHTerpan.

b
If(X)dx=F(b)—F(a), - cbopmyna
) HbloToHa-JlenbHMLa

daid F'(x)=f(x)

Anzeopa u nauana ananu3sa, 11 knacc

Bopobbes Jleonna AnbbeptoBud , r.MuHcK



BbluncneHne nnowagn Ce4eHnst peku.

r(xk) — rnybunHa B

g

TOYKE X,
Ecnun pa3buTb S =Ax-g(x )
LUMpUHY peku H ' k k
Ha 11 paBHbIX > Ax = ﬁ
4yacTeun, To npu L n
e Y

_

H
S, ~S +S,+..+S =;(g(xl)+g(x2)+...+g(xn))=Ax-g(xl)+Ax-g(x2)+...+Ax-g(xn)

[locnegHee Bblpa>XeHne B paBeHCTBE N €CTb GecKoHe4Has MHTerpasibHasa CymMmmMa.




YUToObl nony4nTb NnpeacrasneHmne o6 oblem Mmetoae BblYMCNEHNSI 0O bEMOB Pa3fnYHbIX
NPOCTPAHCTBEHHbLIX duryp, nonpobyem Hamtn obbem numoHa. Hu Ha ogHO u3 Ten,
n3yyvaembix B LLKOMe (Npu3ama, nupamuaa, wap, KOHyC 1 T.4.), TIMMOH He noxox. OgHako,
Mbl MOXXEM NOCTYMNTb KaK BCe XO3AMKN — pa3pe3aTb JIMMOH Ha TOHKME NOMTUKN, pa3Mep
KOTOPbIX 3aBUCUT OT paccTtosaHus X, npudem x[1[0;H].

Torga, no CBOIZCTBy obbema, CyMmMa 06beMOB BCEX NMTOMTUKOB JacT HaM 0O0beM BCEro
JIMMOHa.



C TOYKM 3pEHUs reOMETPUM Mbl MOCTPOUSIM CEYEHUSI NPOCTPAHCTBEHHOW Urypbl
MNSIOCKOCTSAMUM, NEepNeHAUKYNAPHBIMWU OCU  (PUrypbl; NpPUYEM, €ChlM MNPUHATb YMUCHOo
pa3duneHnn 6eckoHevyHo 60nbLINM Ynucnom (n—[1), TOo:

Cey,

[Mpowe roBopsi, npu OECKOHEYHOM  4ucne
pa3dbueHnn Kaxablh NOMTUK «BbIPOXOAETCA» B
NfIOCKOE ce4vyeHne u o0O0bemM sfnMMOHa paBeH
H OeCKOHEeYHON UHTerparibHoOM cymMmme nsowagem
TaKnUX CEYEHUN, 3aBUCSILLIMX OT PACcCTOSAHUSA X, T.e.

V,

éecei

=S +S, +..+S =ZSn
=]

v rne H — BbicoTa Tena, a Sceq — HeKoTopasd
doyHKUMA, 3aBucsLLas oT x, npudem x[0;H].

NMpumeyvaHue. Y — Tak cokpalleHHO 0603Ha4aloT 3HaK CyMMbI.



[MpumeHan noHATUE BECKOHEYHOW WHTErpasribHom CyMmbl NONpobynTe caMoCTOATENbLHO
OObACHUTL  OaHHbIN  MPUMEP W BbIBOO  OKOH4YaTenbHOM doopMynbl  OObEMA

NPsIMOYronbHOro napannenenuneaa (ans npoeepkn © ):

AX
X[
[0;H]

H

np.nap. n OCH.

=(S,+S,+...4S ) Ax=n'S - S _-H

Ob6beM npaAMoyronbLHOro napansenenunena paseH 6€CKOHEYHON MHTerparibHOW CyMMe
nnowagen cedyeHma (paBHbIX nrowaguM ocHoBaHWA) Ha npomexyTtke [0; H] (B3ATbIX
BAOSb BbICOTHI).



[ToHATME O KPMBOSIMHEWUHOW Tpaneuun.




BbluncneHne nnowagnm KpMBONUHENHOW
Tpaneuun METOO0M “npasbIX”
NPSIMOYTrOSIbHNKOB:

I _ .
VAETEREE b ba b

n
Sivso ®SI+S, +.+8, =Ax- f(x,)+Ax- f(x)+...+Ax- f(x,,)=

€

=Ax-(f(x0)+f(xl)+...+f(xn_l))=Ax-gf(xk)



Boluncnenne nnowaan KpuBOSIMHEWHOWN
Tpaneuun METOO0M “nesbIx”
NPSIMOYTrONbHUKOB:

Soana TSI HS, +. 48, =Ax- f(x)+Ax- f(x,)+...+Ax- f(x,)=

¢

:Ax-(f(xl)+f(x2)+...+f(xn)):Ax-kzzl:f(xk)



y )
4 Ewwié 6onee To4HOE NpubnmxeHne

OaeT MeTof “Tpaneuunn’:

Sgd.ﬁd. S +S8,+..+8 =

f(x0)+f(x1).Ax+f(x1)+f(x2).
2 2

5+ 2 ()22 (5)+ 1 () -



A Y
Uem bonblUe 3Ha4YeHue n, TeEM MeHbLLe

norpeLwHoOCTb I'IpI/l6J'II/I)KeHHOI'O 3Ha4YeHUnA:




[Mpn n—~ = Ax—0 n Kaxgbln NPSMOYrofbHUK
«BbIpOXJaeTcA» B OTPe30K, AfIMHa KOTOPOro
paBHa 3Ha4YeHU QyHKUMN (MM ero Moayrso,
ecrnn 3Ha4yeHna PYHKUNKM oTpulaTernbHbIE).

yA

Takmum obpasom, nnowanab KPUBONMMHEMHOW Tpaneumum paBHa ©OECKOHEeYHOW
WHTerpanbHON CyMMe 3HadYeHnn gaHHON yHKUMN Ha NnpoMexyTke [a; b].



B npnBegeHHOM Bbille nNpuMepe Mbl Haxoaunu nnowanb KPpUBOSIMHENHOW Tparneummn c
NOMOLLLIO NOHATUA 6@CKOHEeYHOU MHTerpasibHOM CyMMbl 3Ha4eHUW JaHHOW (PYHKUNU
f(x) Ha oTpeske [a; b]. B maTemaTunke npuHaTa 6onee KOpoTkasa 3anncb 3TOr0 NOHATUS —

b
Afo(xn) = jf(x)dx YnTaloT: MHTEerpan ot a

n=0 no b ah ot nkc p3 ukc.

UHTerpan (j), T.e.

Yncno a HasbIBalOT HUXHUM pedesioM UHmMezpuposaHusi, b — eepxHuUM ripedesriom

uHmeepuposaHusi, f(x) — nodbiHMeapanbHOU QyHKUuel, X — [[NepeMeHHOU
UHMe2pupoBaHUs.

MpnmeuaHue. ObOpaTnTe BHUMaHME, YTO 3HAK MHTErpana HanoMuHaeT CTUITU30BaHHYO
OyKkBy 8, YTO €CTECTBEHHO N3 rEOMETPMUYECKOro CMbICIa 3TOro NOHATUS.

Ecnn Bbl Bnageete noHstTMem npegena (lim), TO MOXHO p[gaTb creaykllee
onpeaeneHne nHTerpana:

b o0
;‘l‘f(x)dngzflo nzzlf(xn) Ax ,b]r..qexne[a;



[okaxem Tenepb, 4To S (x)=f(x). 3ametnm, 4to S(a)=0, S(b)=S.
BbibepeM Npon3BonbHbIN apryMeHT x €[a; b].

D X C x+
\ﬁ " x+Ax
4/ Bo3bmMeéM Tenepb MNPAMOYrofbHUK
Takon Xe nrowagn AS,

onuparLLMnca Ha oTpesok [x; x+Ax].

B cuny HenpepbIiBHOCTN OYHKUMM [ BEPXHSAS CTOPOHA MPSAMOYrofibHMKa rnepecekaeT
rpadpmk  dyHKUMM B HEKOTopom Touyke C abecumccon cE€J[x; x+Ax]. BbicoTa
npsiMoyronbHuKa paeHa f(c). Mo dopmyne nnowaan NpsiMoyrofibHUKa MMeeM:

AS
ASzf(c)-Ax = f(c)=E
MNpn Ax—0 = ¢ —xufic) — fix), e. Ilim A—S = f(x) unm S (x)=Ax).

Ax—0 Ax



Bbl yXe 3HakoMbl C NOHATMEM NepBoobpasHon dyHkumn. [lokaszaHHoe HaMu

I o
yTBepxaeHue S (x)=f(x) B cuny oCHOBHOro CBOMCTBa NepBO0OOpasHbIX Ans Bcex x € [a;b]
O3Ha4vaer, 4To:

S(x)=F(x)+C,

roe C — HekoTopas NOCTOsIHHasA, a F'— ogHa 13 nepBoobpasHbiX Ans pyHKummM f(x).
Ona HaxoxaeHns C nogcTaBuM x=a:

F(a)+(C=S8(a)=0

F(a)=-C.
CnepoBatenbHo, S(x)=F(x) —F(a).

[MockonbKy nnolwiagb KpUBOMUHENHOW Tpaneuuun pasBHa S(b)=S, noactaenss x=b,

Nony4nm:

S = S(b) = F(b) - F(a)=

b

_[f(x)dx

BaxHo!!! noHumatb, YTO 3Ha4YeHWe MHTerpana MOXeT MONyYUTbCS OTpuLLaTENbHbIM
(ecnu, Hanpumep, Ha 3aaHHOM NMPOMEXYTKE 3Ha4YeHNs PYHKLUN oTpuLaTENbHbI).



2

[pumep 1. 2 3
J'(2x2 —4x+2)dx =(2%—2x2 +2xJ
1

[Mpumep 2.

=E—8+4—(—2—2—2)=6
3 3

-1
2
0

i(—4x—2)dx =(—2x2 —2x)| =—8—4—-0=-12
0

OTmMeTM HeKkoTopble CBOMCTBA UHTerpana (00bACHUTE UX C MOMOLLbLIO YyYUTENSA):

j.f(x)dXZ—]lf(X)dx if(X)dx = :’:f(x)dx+i‘f(x)dx, rae cEla; b]

b a

j‘ f(x)dx =0 , ecnu flx) — HeuéTHas PYHKLMS

a 0 a
jf(x X = 2! f(x)dx = 2jf(x X , ecnu f{x) — 4&THas pyHKLMS
g . g

st fortemc s e

[MpMeHeHne 3TUX CBONCTB YacCTo YNpOLLAeT BblYUCIIEHNE MHTErPanos.



1,17
MNpumep 3. Haintn 3HayeHne nHTerpana: _[ (Sx“ —7x7)dx.
—-1,17

PewweHue.



