[IncumnnuHa

UncneHHble
MeToObl



[ lpenopgaBaTens

LOmMntpunn
iropeBuy
banaluoB



[ncumnnmnHa coctouT U3 6 moayneu:

MCNEHHOe pelleHne HENMNHENHLIX YpaBHEHUN.
ncneHHoe pewieHne CJIAY.

ncneHHoe petueHmne CHY.

YucneHHoe nHTerpupoBaHue.
NHTepnonauna n annpokcumMmauma oyHKLUNNA.
YncneHHoe peweHune OL1Y.

C C C

dopma otyeTHOCTU — SAHET



YucneHHoe pelleHune

HeNMHEeNHbIX
YpaBHEHUN



Oowmn BnO HEMMHENHOIO
YPaBHEHUS

f(x)=0

roe
X — apryMeHT,
f(x) — dpyHKUMOHaAN ogHON NepeMeHHOM



CyLUEeCTBYIOT pasnmnyHble MeETOAbI
peLleHns HeNUMHENHbIX YpaBHEHUU

Hanbonee pacnpocTpaHeHHbIU:

aHanMTU4YecKn meton



TpaHcueHOeHTHbIE YpaBHEHUS
[Tpumep:

nn nocne npeobpasoBaHUs:



[1na pelleHnsa Takux ypaBHEHUU
MO>XHO MCMNONb30BaTb rpauUyeCcKum
METOA:




HepocTtaTok rpadmnyeckoro Metoaa:

Hu3kasa To4yHOCTb Nony4YaemMoro pesynbsraTta.

Takxke ons peweHnsa nogodbHoro poaa
YPaBHEHUN MOXHO MCMOSIb30BaTb

YNCJIEHHbIE MEeTOObl



Teopema

O CcyLlecTBoBaHUN KOpHeun ypaBHeHUaA f(x)=0

Ecnun Ha KoHUax uHTepeana [a, b] dyHKUNS
f(X) nMeeT pasHble 3HaKKU, TO 3TO 3HAYWUT,
4yTO B UHTepBane [a, b] ypaBHeHue f(x)=0
MMEET XOTS Obl OAUH KOPEHb.



[ padpmnyeckasa nHTepnpeTaums
TeopeMbl O CyLLIECTBOBAHNN KOPHEN

f(x) f(x)
f(x)

f(x)



ObpaTHasl Teopema He BepHa

f(x) f(x)

f(x)
f(x)



BONbLLUMHCTBO YNCIEHHbIX METOOO0B
OCHOBaHbl Ha 3TOU Teopeme

B nanbHenwem npumMem gonyLleHmne o TOM,
4YTO Ha UHTepBane [a, b] nMeeTca ToNbKO
OOVH KopeHb ypaBHeHus f(x)=0



MeTtoao NonoBUMHHOIO OeneHus
(MeToa AMxXoToMuu,
MeToq bucekumn)

VicxoOHble OaHHble AnNga peann3aunn MetToaa:

1. f(x)=0
2. [a, b]
3. E



Anroputm MeToaa:

OTpesok ab genutca nononam Toukow C.

PaccuntbiBatotca 3HadeHuns dpyHkumm f(X) B Toukax a, b
n C.

OOuH 13 oTpeskoB aC unm Cb, Ha KoHLax KoToporo

dyHkums f(X) nmeeT oamHakoBble 3HaKKU, OTGpachIBaOT U
[anee npoaornkarT pabotaTtb C OCTaBLLUMMCS OTPE3KOM.

[Mpouecc noBTopsieTca A0 TEX Mop, NoKa AfnHa
OCTaBLUErocs oTpeska He CTaHET MEHbLLIE BENUYMHbI

ToyHocTU E.

la-b|<E

B aTom cnyyae 3a KOpeHb YpaBHEHUSA MOXKHO MPUHATb
cepeauHy Nory4YeHHoro otTpeska

x=(a+b)/2



[ padpmnyeckas
MHTepnpeTauna Metoaa:




briok-cxema mMeTtoaa nosIoBUHHOIO
neneHud
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NOCTOMHCTBA metoga

|. lpocToTa MeToaa
2. YCTONYMBOCTb MeToaa

HEOOCTATOK metoaa

. Hn3kaqa ckopocTb CXOoAMMOCTH



MeTtoa xopa

VicxoOHble OaHHble AnNga peann3aunn MetToaa:

1. f(x)=0
2. [a, b]
3. E



ANroputmM mMetoaa:

OTpe3ok ab genutcsa Ha 2 oTpeska To4vkon C. Touka C
SIBNSIETCSA TOMKOW nepeceveHnsa ocn abecuymcc OX ¢ xopaow,

coeauHstollen Todkm f(a) n f(b).
PaccuntbiBatoTcsa 3HadeHns dpyHkumn f(X) B Toukax
a,buc.

OOuH 13 oTpeskoB acC unm Cb, Ha KoHLax KoToporo yHKLMS

f(X) nmeeT ognHakoBble 3Haku, oTOpackLIBaeTCA U Aarnee
npoaormKatoT padboTtaTb C OCTABLUMMCS OTPE3KOM.

[lpouecc NoOBTOPSAETCS OO0 TeX NMOp, NOKa AfMHa OCTaBLLUErocd
OTpe3Ka He CTaHET MeHblUe BEJTMYNHBbI TOYHOCTU E
ER =
B aTOM crny4ae 3a KopeHb YpaBHEHUA MOXHO MPUHATbL
cepeanHy noJstyv4yeHHoOro oTpeska

x=(a+b)/2



[ padpmnyeckas
MHTepnpeTauna Metoaa:




bnok-cxema metoaa xopa
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NJOCTOMHCTBA metona

|. lpocToTa MeToaa
2. YCTONYMBOCTb MeToaa
3. bonee BblCOKas CKOPOCTb CXOAMMOCTH

HEOOCTATOK metona

1. [Ina HeKoTopbIX YaCTHbLIX cllydaeB MeTo
He NPUMEHUM



MeTon kKacaTernbHbIX
(MeToa HblOTOHA)

VicxoOHble OaHHble AnNga peann3aunn MetToaa:



Anroputm MeToaa:

B Touke X, k rppacovky coyHkumn f(X) nposoamTcs kacarensHas.

Haxoautca bonee To4HOEe 3Ha4YeHne X — 3To ToYKa nepeceyeHmns
KacatenbHoun ¢ ocbto abcuyumcec OX.

Taknm obpasom Kaxgasa nocneayrowas Todka byaert nexarb brmke K
NCTUHHOMY pPELLEHUNIO, YEM NMpeablayLlas.

[Tocrnegyrolasa Touka paccymTbiBaeTCs Yepes npeabiayLlyto rno
doopmyne
xi+1=xi-f(xi)/f (xi)

[MpoLiecc NOBTOPSETCA A0 TEX MOp, NoKa PasHOCTb MeXAy NocneayoLen
V NpeablayLLe TOYKON He CTaHET MeHbLLIe BEeMNUYMHbI To4HoCTH E

|Xi+1'xi|<E

B aTom cny4ae 3a KOpeHb ypaBHEHUSA MOXXHO MPUHATL NOCMENHIO
HaNOEHHYIO TOYKY X..



[ padpmnyeckas
MHTepnpeTauna Metoaa:




brnok-cxema metoga KacaTernbHbIX
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NOCTONHCTBO meTtona
1. BblcOKas ckoOpoCTb CXOAUMOCTU
HEOOCTATKW meTtoaa

|. HeobxoanmocTb 3agaBaTtb
NPOM3BOAHYIO (PYHKLNN B
aHannTU4eckom Buae

2. MeToa siBNSeTca HeyCTONYNBbLIM



MeToq cekyLiunx

MeToa cekyLux asnaertca moandukaymen
MEeToAa KacaTenbHbIX

IlcxooHble gaHHble ANng peanusaumn Metoaa:
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Anropntm mMeTtoga:

ANropuTMm aHanornyeH npeabiayLemy Mmetoay, Ho
Npoun3BoaHaa PYHKLMU BbIYUCIIAETCA MO
npnonmxeHHou doopmyrne:

roe Ax — managqa BenunynHa. Kak npaBuno 3a aty
BENMNYUHY NPUHUMAIOT BENUYUNHY TOYHOCTU E:



NOCTOMHCTBA metona

|. Bblcokaga ckopoCTb CXOAUMOCTH

2. Het HeobxogmmocTn 3agaBaTtb
NPOM3BOAHYIO (PYHKLNN B
aHannTU4eckom Buae

HEOJOCTATOK meTona

1. MeTog aBngaeTca HeyCTOUYUBbLIM



