YucneHHsble MeTo/bl pelueHus 3aja4u Komwu s O4Y
Ilpumep
3ajjaHue

Halitu 3HaueHusi Heu3BeCTHOW (YHKIUMM Y(X) U €€ TpOW3BOAHON Ha YKa3aHHOM WHTepBaje, C
YUETOM 3a/]laHHBIX Haya/IbHbIX yC/I0BUM:

—2y"+yy'—év—=sin(><)

x€[0;1]
Hava/IbHbIE yCIOBUS:
y(0) =0; y’(0)=1

Wcnonb3oBatb  Meton, PyHee-Kymma  emopo2o  nopsioka co  cpedHell  npou3600HOL.

KomuectBo PEED? (31717 3a/laHHOIO WHTepBaja: 10.
OKpyr/ieHHe TPOMEXYTOUHbIX W KOHEUHBbIX pe3yJbTaToB — [0 5 3Haka [0c/le 3amnsaTou
BKJIFOUUTEJIBHO.

Perienuie

CHauasia Tipeobpa3yeM ypaBHeHHE BTOPOTO TOpsiIKa B CUCTeMY 2X ypaBHEHUI TEepBOTO MOPsIKa.
st 3Toro 0603HaUMM TIPOM3BOJIHYO, T. €. y’(x), KaK HOBYIO (DYHKIIUIO Z(X).
Torma
z(x)=y'(x)
z'(x)=y"(x)
VicxogHoe ypaBHeHHe MOKHO Tepenucarb

—2z'+y. —g—zsin(x)

W1 z'zl—y(z—l)—lsin(x)

2 2° 2
[TonyuaeM crCTeMy JBYX YPaBHEHHI TIEPBOTO MOPSIIKA
y'=z
z'Z%y(z—%)—%sin (x)
C 3TOU CUCTEMOMU u Oyzmem Jlanbliie paboratb

Pa3o6bem Hain vHTepBan Ha 10 uactei. Illar pa3buenuss (win mar cetkd) OyzeT paen 0.1.
[Monyuyrm 11 Touek, B 10 M3 KOTOPLIX HaM Ha/l0 MOJYYUTh YMC/IOBbIe 3HaUeHUs (PyHKLMW y U z. B
Touke X=0 HaM 3TU 3HaueHus 3a/jaHbl B BHU/e HAYa/IbHBIX YC/I0OBUM.

Tereps caMm aJirOpUTM
Mertop Pynre-KyTTa Broporo nopszjka co cpeiHeli IpOM3BOJHON

Bot pacuéTtHbie (hopMyJibl U3 JIEKLU:
k=f(t,y).k,=f( +1,y, +7k),
Y = Y, +0.57(k, + k).

3pecs f (t,y) — npaBast uacth Aud. ypaBHeHus Buga y =f(t,y).



[TpuMeHUTENBHO K HallleMy C/Iydaro ¢ => X, @ ICKOMBIX (DYHKLMIA OyzieT Be, y U Z.
Torza HaM HY>KHO TOC/IeZloBaTe/IbHO paccunTaTh 4 QYHKUMHU Kiy, Kiz, Koy, Ko.

y’ => kly, ka 5

z’=> klz, kgz.

kiy=z,, (momHuM, utO y’=2);

ki,=0.5 yn(z, — 0.5) - 0.5 sin(x,) (3TO y>ke U3 ypaBHeHus1 z’=...);
ko,=z,+hk,, rme h=0.1;

ngZO.S (yn + hkly) (Zn + hklz - 05) -0.5 sin(x,, + h) 5

C/1e/I0M, HaxO[1M 3HaueHust (PYHKIMI B HOBBIX TOUKaX
Yni1 =Yn + 0.5 h (kiy + kz),
Zn+1 = Zn t 0.5 h (k1z + kzz),

Y TIOBTOPsieM 3Ty NPOLieypy AJIs1 KK oM MOoCaeyIoleil TOUKH, IoKa He Hal/iéM 3HaueHUst
(yHKIMI1 Ha BCEM MHTepBaJe.

[Hanblile cOGCTBEHHO PaCUeThl.

[TpomesKyTOUHbIe pe3y/IbTaThl CBOASTCS B TaO/UILy, OKPYI/ISieM BCE /10 MATOTO 3HaKa IMOC/Ie 3arsToM.
3HaueHus B MyCThIX sAUeMKaX PaCCUMTHIBAIOTCS TIOCTPOUHO, C/IeBa HAIlpaBo B TpejiefiaxX KaXK0u
cTpoku. @opMyIibl [ijisi pacuéTta moayueHsl Boliie. DyHKUMK Kk B nocsedHell cmpoke pacCUMThIBATh
HeT HeoOXOIUMOCTH.

Homep n Xn Y Zn=kyy ki, kay ka,

0 0 0 1 0 1 -0.02492
1 0.1 0.1 0.99875 -0.02498 0.99625 | -0.04974
2 0.2 0.19975 0.99501 -0.04990 0.99002 -0.07444
3 0.3 0.29900 0.98879 -0.07469 0.98132 | -0.09896
4 0.4 0.39751 0.98011 -0.09928 0.97018 | -0.12322
5 0.5 0.49502 0.96899 -0.12363 0.95663 | -0.14718
6 0.6 0.5913 0.95545 -0.14767 0.94068 | -0.17077
7 0.7 0.68611 0.93953 -0.17133 0.9224 -0.19393
8 0.8 0.77921 0.92127 -0.19455 0.90182 | -0.21661
9 0.9 0.87036 0.90071 -0.21728 0.87898 | -0.23874
10 1 0.95934 0.87791




TouHoe pelieHue, C y‘—IéTOM OKpYIVIEHH, KOMY MHTEpPECHO:

X, y(xo) 2(x)
0 0 1
0.1 0.09996 0.99875
0.2 0.19967 0.99500
0.3 0.29888 0.98877
0.4 0.39734 0.98007
0.5 0.49481 0.96891
0.6 0.59104 0.95534
0.7 0.68580 0.93937
0.8 0.77884 0.92106
0.9 0.86993 0.90045
1 0.95885 0.87758




