Unc/ieHHbIe MeTO/bI pellieHUusi rpaHuYHOM 3ajauu Jisa OY
Ilpumep
3ajjaHue

HaliTu HauasibHbIe yCioBUS (3HaueHWsI HEM3BECTHOM (PYHKLMHU Y(X) U eé TIPOM3BOAHON B Hayase
yKa3aHHOI'0 MHTepBasa), C y4éTOM 3a/JaHHbIX TPAHUYHBIX yC/IOBHIA:

—2y"+yy'—év—=sin(><)

x€[0;m/3]
IPaHUYHbIE YCIOBUSA:

y(n/3)=1;y '<n/3>=g—§
Wcrnonb3oBath OyzieM MeTo[, CTPerbObl.
KonmuecTtBo pa3buenwii 3aiaHHoro uaTepsana: 10.

OkKpyr/iieH’e MPOMeXXYTOUHBIX U KOHEUHBIX pe3y/IbTaToB — 10 5 3HaKa Moc/ie 3ansiTon
BKJ/IFOUMTE/IbHO. 3a/1aIUMCS TaKyKe TOrpelHoCcTero pacuéra 0.01.

Perienue

[To aHanoruu C TNpeApIAyLIMM 3aJaHHeM, CHauana npeoOpa3yeM ypaBHeHHe BTOPOTO TOpsiiKa B
cUcTeMy 2X ypaBHeHHH IepBoro nopsifika. [yis storo o603HauMM IMPOM3BOAHYIO, T. €. y’(x), Kak
HOBYHO (PYHKIMIO Z(X).
Torga

z(x)=y'(x)

z'(x)=y"(x)
VicxopHoe ypaBHeHHe MOXKHO MepenucaThb

—2z'+yz—%i=sin(x)

WU z'zl—y(z—l)—lsin(x)

2 27 2
TTonyyaem cucTeMy /IByX ypaBHeHHil TepBoro nops/jka
y'=z
Lo, 1y L.
2'=3 y(z 5 ) 5 sin(x)

C oroi cucremoir u Oyzem ganbiie paborate. Pa3obvem Ham wHTepBas Ha 10 uacreir. Illar
pa3buenusi (wm mar cetku) OyzeT paBeH 1/30. [MTonyunm 11 Touek, B 10 M3 KOTOPBIX HaM Ha0
TIOJTyYUTh UMC/IOBble 3HaUeHUs1 PyHKUMHA y U z. B HavanbHON Touke x=0 3TH 3HaueHus 3ajajuM
Npour3BO/bHO. [IpoperiaB cucteMy ypaBHEHMH 110 MeTofy Jisiepa (fieiaeM «BbICTPEJ»), TIOAYyUYUM
3HaueHWs B KOHL|e MHTepBasa, KOTOPble MO)KeM CPaBHUTb C UCTUHHBIMM (3aZlaHHBIMU B YCJIOBHM).
OTKOppeKTHPOBaB HauajbHble YCJIOBUs, TOBTODUM CTpesib0y [0 Tex Iop, IOKa pacyéTHbIe
TPaHMYHBIE YCOBUS He OyAyT OTIWYaThCs OT 3aJaHHBIX HA BEJIMUMHY MeEHbIIe yKa3aHHOMN
norpertHocTy 0.01.

Terepsb pacyéTsl Jijis IEPBOTO «BBICTPEIa»
Metop, Oiinepa

[Tosmyurm pacuéTHble (pOpMYIIbI, Iepeii/iss K KOHeUHO-Pa3HOCTHOMY Tpe/ICTaBIeHUIO:



h 1
Zin—2Z _1 Ly 1
h _2 yi(zi 2) 2Sln(xl)
NnJIn
Yin=hz+y,
Zi+1:Zi+h[%yi(Zi_%)_%Sin(Xi)]

3peck h — 1mar ceTky, B HalleM ciyuae h = 1/30.

3aziaiuM MpeJToNoKUTe/IbHbIe Haya/lbHble 3HaueHust AByX ¢yHkuuii: y(0)=0.5; z(0)=0.5.
PaccurtaeM 3HaueHus1 AJis K&XA0M MOC/IeAYIOLei TOUKU, TIOKa He HaliIéM 3HaueHUst PyHKLMK Ha
BCEM MHTepBaJe.

Hanbliiie COOCTBEHHO pacyeThl.
[Tpome)KyTOUHbIe pe3y/IbTaThl CBOASTCS B Tab/IMLLY, OKPYIVIsieM BCE /10 MATOr0 3HaKa IMOC/Ie 3arsiToOM.

Howmep i Xn Yn In
0 0 0.5 0.5
1 /30 0.55236 0.5
2 21/30 0.60472 | 0.49453
3 3n/30 0.65651 | 0.48347
4 41/30 0.70714 | 0.46672
5 5m/30 0.75601 | 0.44419
6 6m/30 0.80253 0.4158
7 71/30 0.84607 | 0.38149
8 8n/30 0.88602 0.3412
9 9n/30 0.92175 | 0.29492
10 /3 0.95263 | 0.24266

CpaBHUBasi C UCXOJHBIMU IPAHUYHBIMU yC/IOBUSIMU, BU/IUM, UTO pacuéTHOe 3HaueHue y(T/3) mouTu
Ha 0.05 mMeHbI1Ie UCTUHHOTO, a 3HaueHue z(1/3)=y’(n/3) MeHbllle UICTUHHOTO Ha 0.6. ITO faéT Ham
TIOBOJ, cZienath ellé nonbITKy. [Ipegnonoxum, uto y(0) Hafo yMeHbIINUTS, a z(0) yBennuuts. BoT
JlaHHbIe CJIe[YIOLLero BbICTpesa:

Howmep i Xn Yn Zn
0 0 0.4 0.6
1 /30 0.46283 | 0.60209
2 21/30 0.52588 | 0.59909
3 31/30 0.58862 | 0.59093
4 41/30 0.6505 0.57755
5 5m/30 0.71098 | 0.55889
6 6m/30 0.76951 0.5349
7 71/30 0.82552 | 0.50553




8m/30 0.87846 0.47073
91/30 0.92775 0.43047
10 /3 0.97283 0.38473

Pe3synbTar Hac roka He ycTpauBaeT. Y UUTbIBas, UTO Z(X) UMeeT TeH/eHLIMIO NajilaTh Ha BCEM
WHTEepBase, BO3bMeM HadyaJbHOe 3HaueHue z OosbIie 3a7iaHHoro KoHedyHoro 0.866. CooTBeTCTBEHHO
V3MEeHNMM U Hava/jibHOe 3HaueHue y. CTpesisieM elé:

Howmep i Xn Yn In

0 0 0.05 0.95

1 /30 0.14948 | 0.95118
2 2n/30 0.24909 | 0.94924
3 3n/30 0.34849 | 0.94421
4 41/30 0.44737 | 0.93614
5 51/30 0.5454 0.92506
6 6m/30 0.64227 | 0.91102
7 71/30 0.73767 | 0.89407
8 8n/30 0.8313 0.87426
9 9n/30 0.92285 | 0.85164
10 /3 1.01203 | 0.82627

3mech y>ke TpeOyeTcsi KOppeKLusi IOMeHblIle. YBeTMuriM HauasibHoe 3HaueHue z Ha 0.03, a y
ymeHbIMM Ha 0.05 , Tak KakK y Hac U Tak IpeBbIllIeHKe 110 3HaYeHUI0 Y B KOHL|e UHTepBaJla.

Howmep i Xn Yn Zn

0 0 0 0.98

1 /30 0.10263 0.98

2 21/30 0.20526 | 0.97711
3 31/30 0.30758 | 0.97135
4 41/30 0.40930 | 0.96276
5 51/30 0.51012 | 0.95138
6 6m1/30 0.60975 | 0.93726
7 71/30 0.70790 | 0.92044
8 8n/30 0.80429 | 0.950099
9 9n/30 0.89864 | 0.87897
10 /3 0.99069 | 0.85444

[Toka uTo pa3Hul|a MeKJy PACUETHBIM U UCTUHHBIM 3HaUeHUEM Z B KOHL|e UHTepBasla MpeBbIlliaeT
3a/JaHHYO MOTPeITHOCTh. [To3ToMy TpebyeTcst «CTpesisiTb» CHOBa. Ha 3TOT pa3 yBe/IMuMM TOJIBKO Z




Ha 0.01. Eciu ripy 5TOM BBIpacTeT y TO CKOpee BCero OCTaHeTCs B Ipejiesiax MOrpelHoCTH, TaK Kak
celfuac Hab/IOAeTCsl «HEZOMET» U MOYKHO TT03BO/IUTH 3HAUEHUIO BBIPACTH.

Howmep i Xn Yn Zn

0 0 0 0.99

1 /30 0.10367 0.99

2 211/30 0.20734 | 0.98719
3 31/30 0.31072 | 0.98159
4 41/30 0.41351 0.97325
5 51/30 0.51543 | 0.96220
6 61/30 0.61619 | 0.94849
7 71/30 0.71552 | 0.93218
8 8n/30 0.81314 | 0.91334
9 9n/30 0.90878 | 0.89203
10 /3 1.00219 | 0.86832

OTOT «BBICTPE/» MOXKHO CUMTATh 3aK/IH0UMTe/IbHBIM. [lorpelmiHoCTs pacyéTa 3HaUeHU! y U Z B
KOHLIe UHTepBasa He mnpessiiaer 0.01, uto Hac BIIO/IHe yCTpauBaer.
Takym 06pa3oMm, Mbl Onpe/ie/iuiv Haya/IbHbIe YCI0BUs, COOTBETCTBYIOLLME TOM 3azaue:

Yo=y(0)=0
zo=y’(0)=0.99



