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Jib paboThi:

Pacuimpurs 00/1aCTh MATEMATHYECKUX 3HAHUM.
Pa3BuBaTh JIOTM4YeCKOE MbIIILJICHHE.

BeiBecTH 001IHEe (DOPMYJIbI, MO3BOJISIONINE PellaTh
321a4d MHTEIPUPOBAHMNA.

Iloxa3arb, YTO MHTErPaJl IIUPOKO MPUMEHACTCH B
PA3JIMYHBIX C(pepax KU3HeAeATEIbHOCTH.



O0BLeKT MCCJTCTOBAHNA

00JIaCTh MaTEMATUKH — HHTETPUPOBAHKE.

«» 3ajlauu uccsiegoBaHus:

= - COBpaThb, U3YUYNTb U CUCTEMATU3NPOBATL
MaTepuan 06 nHterpane;

= - PACCMOTPETb, KaK MHTErpan UCronb3yeTcs npu
PELLEHUUN PA3NNYHbIX XU3HEHHbIX CUTYaLUH;

= - MCNOJb30BaHWE UHTerpana B pas/nyHbIX
chepax XXusHeaesTenbHOCT!.




HeMHOro uctopumu

+

j ydx -1675 r, ony6simkoBaHo B 1686 r
BBen N.Jlenbuuy

f’(X) - 1675 r, )X JlarpaHx

5 BeK A0 H.3. Ap.rp. Y4YeHbIn [1eMOKpUT

3-4 Bek [0 H.3. ApxnMep BBe/l METo[ ucuepnbiBaHUsA



EBookc KHuackun
408 — 355 gO H. 3

@

CTporoe nsrioxeHue
Teopun nHTerpanos
NOSABUIOCH TOMbLKO B
19 Beke. Ho
3afjadamMu Ha
BblYMCIiEHNE
nrowageun
3aHMMarnmchb
MaTemMmaTtukn [pesHeun

C

[peuun.
_/

Apxnmepq
287 — 212 po H.




« «VIHTerpan» npuayman 4.
BepHynnn (1690)

= «BOCCTaHaBNMBATb» OT
NaTUHCKOro integro

«Uenbin» OoT NnaTUHCKoro integer




Ncaak HbOTOH
(1643-1727)

PazyMoM OH
[IPEBOCXOTHII POIL
4EIIOBCYECKHUIL.
Jlykpern




lenébnuu Motdpua Bunbrenbm
(1646-1716)

« ObLee NCKYCcCTBO 3HAKOB
NpeacTaBnseT YyaeCcHOE
nocobume, Tak Kak OHO
pa3rpy>xaeT Boobpa)keHue...
Cnepnyet 3ab60TUTLCS O TOM,
4106l 0603HaYEHNS BbiNn
yA06HbI ANS OTKPbITUN.
O603Ha4yeHnss KOpOTKO
BblpaXkatoT 1 0TobpaXkatoT
CYLLHOCTb Bellen. Toraa
nopa3uTesibHbIM 06pa3om
CoKpallaeTtcs paboTta
MbIC/IN.»

JlenbHny



NHTEINANbHOC NCUNCIICHNE

£ B B

HEOIIPEACIICHHBIN ONPEICTICHHBIN
MHTETrpal MHTETpal
(mepBo0Opa3Has) (TT0IIA T
* KPUBOJIMHEMHOU
Y. HproToH L

v

S = | f(0)dx = Flx)i=F(b)- F(a) T Jlei{OHun



gl JliQeperipoBant
x(t) v(t) a(t)

VIRTErPHPOBAHE




Il IppnMmenenne nHTerpasia

[Mnowanb Gurypsl

O6beM Tena BpalleHus

PaboTa anekTpuyeckoro 3apsiaa
PaboTa nepeMeHHOU Cusbl
Macca

[lepemelleHne

AnddepeHumnanbHoe ypaBHEHNE
[laBneHune

KonnyecTtso TensioThl



3anadya .HauTu 00b€M HAKJIOHHOM TPEYIOJIbHOM NMPU3MbI C OCHOBAHHMEM S H

BbICOTOM h.

. A
1. BBeaém och OX nepneHInKyJAPHO OCHOBAHUSIM

PU3MBlI.
L (ABC)NOX=1, a=0, (A B,C,) N OX=b, b=h

3. IIpoBenéM NMI0CKOCTh NMEePHEeHTUKYJIAPHO
OX 4yepe3 TOUKY ¢ A0CHUCCOM X.

A, B,C,-TpeyrojibHMK, paBHbIi 0CHOBAHHUSIM.
IMaomaanb Aszcz paBHa S.

4. S(x) HenipepbiBHA Ha [0;h]

5

7 =T5(x)dx=f5dx= Sx|o=Sh—0=Sh
0 0

OtBet: V=Sh



SAO0AYA

H3 3xcnepumenma u3zeecmno, 4mo CKOPOCHIb
PA3MHOMCEHUA  OaKmepuil.  NPONOPUUOHATIBHA  UX
Kojluuecmey. 3a Kakoe 8pems Koluuecmeo Oaxmepuil

yeeanudumcsa 6 m paz no Cpa6HEHUIO C HayanbHbiM?
PelweHue:
[MycTb Xx(t) — konuyecTBo GakTepun B MOMEHT BpemeHu . x(0) = X
3meHeHne KonudectBa 6OakTepum CcO BpPEMEHEM  OMUCLIBAETCS

ypaBHEHMEM dx dx

XM=kt k0, = =2 [ Kt

In|x| = kt+In|C],

x=ektenltl x=Cekt - obliee pelieHne ypaBHEHMS.



y=x>+1

S=8 -8,




y“=-m%y — nuddepeHMaIbHOEe YPABHCHUE
rApMOHMYECKHX KOJCOAHUM.
M — 3aJ]aHHOE MOJIOKUTEJIbHOE YUCJIO0

y=y'(x) y*=(y'(x)*

PewieHneM aBNAOTCA (pyHKLUMN:
Y(x)=Asin(ox + @), rae
A — aMmnauTtyaa KkonebaHus,
0 — YyacToTa, ¢ — HavasnbHan dasa.

'pacbMkoM rapMoHUUYeckKux konebaHum ABNAeTca CMHycomaa

/\/\AP/\/\/\/
J\/\/\/\/VV\/




Yxe Apxumep, yCrnewHo HaxoAUA NAoLaau GuUryp, HECMOTpPA Ha To, UTo B
MaTeMaTUKE ero BpemMmeHU He 6bINO MOHATUSA UHTErpana

Ho AuLLb UHTErpanbHOE UCUUCAEHUE AAET OOLLMKU METOA pELUEeHUA 3apad
U3 pa3nnUHbIX oOAacTen Hayk.

Hepapom paxke noaTbl BOCreBaArU UHTErpPaA.

CMmbICiI- TaM, I71€e 3Med MHTerpaJia
Me:x nuugp u 0yks , mex d u f.
Tam — BJj1acTh, TAM TBOPYECKHE TOPHbI!
IIpen BoJsiei yuces Bce — padbl.

A cosHIa nyTh BeplIaT, NOKOPHBI
HemMbIM peyaM U BOPOKOBI.

B. bprocoe.



3aKnyeHue

'pumenenue puzuueckux mooeneiu npu 66e0eHUU ROHAMUA
0 ceolicme, ompadomke
MEXHUKU UHMEZPUPOSAHU U U3YUCHUU NPUTIOHCCHUT
cnocoocmeyem 0CO3HAHHOMY Ka4eCmeeHHOMY YCEOCHUIO
Mamepuana, pazeumuio NPAGUILHO20 NPEOCMABIeHUs 00
U3YyUAeMOM NOHAMUU, €20 OZPOMHOU 3HAYUMOCHU 8
PATUYHBIX HAYKAX, QOPMUPOBAHUIO MUPOBO33PEHU, MAKUX
CReyUabHBIX Ka4ecme, KAK yMeHue Cmpoums
MamemamuuecKue mooeau peaibHulX nPoueccos u sA61eHuil,
UuCcae008ams u u3yuams ux, a, c1€008ameibHo,

cnocoocmeyem pazeumuio Molul1eHUs, RAMAMU, GHUMAHUA U
peuu.



