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1 dPopmynupoBKa 3aJaHus 1 €€ PopMaAJTU3AIAN

[Iycrb mano obbikHOBeHHOE nnddepennnabaoe ypasaenue (OLY) mepsoro nopska:

y = flaysa<a<b

Bynem cunrars, uro mis manHoil 3amaun Kormm BeimosiHstorest Bece TpeboBanus y(xg) = Yo,
obecrieunBaloIIue CyIecTBOBaHNe U eJIMHCTBEHHOCTh Ha OTpe3Ke [a, b| ee pemenne y = y(x).
Pemuth Takoe ypaBHeHne, T0 ecTh HaiiTH ob1mee perterne y = y(x,C) ¢ Tem, 9T00BI BBIJIETATD
13 HEro MHTErpabHy0 KPUBYIO Y=y (X), IPOXOJSIIYIO Yepe3 3aJlaHHyI0 TOUKY (T, Yo) y/a-
eTCsl JIUITh JIJIs HEKOTOPBIX CIIeNUaJbHBIX THIIOB TaKUX ypaBHeHUil. B ocTaJIbHBIX cirydasx
HEOOXOTIMO TT0JIb30BAThHCS MPUOJIMKEHHBIMU CIIOCOOAMU PEIICHUs 3a,/1aM.

B nmannoit 1aboparopHoii paboTe HeoOX0IMMO PEIIUTh CJIEIYIONLYIo 3a a1y Koiu ¢ meTo-
oM Kyrrei-Mepcona:

{ z’(g; y:tg(w) =sec(x);0<x <15 (1)

2 AJIPOpI/ITM METOJ0B 1N YCJ/IOBUA UX IIPUMEHNMOCTHU

2.1 Meroa Kyrrei-Mepcona (5-Ttu 3Tamsbliii 4 mopsiaKa)
[Ipescrasum pemtenue 3ajaau Ko Ha npomexyTke [a; b| B Buge: (h = b_T“)
(m = f(zi,9i)

no = f(w; + %7%‘ + %771)

s = i+ %y + 21+ bp) (2)

na = f(x; + %7yz’+ %771 + %772)

L n5 = flzi+ by + 2 — s + 2hm,)

Tax, HOIyIuTb i1 = Yi + 2 (1 + 404 + 75)
Yeaqosue Boixon: R = 0.2]21; — 9ns + 8y — 775|% <e

2.2 VYcjaoBue NpuMEHNMOCTH

st Toro, 9To6bl aJropuTM HAXOJUJI PEIIeHUs € HYKHOW TOYHOCTHIO, HYKHO YTOOBI BbI-
HOJIHAJIUCH YCJIOBUSI TEOPEMBI O CYIIECTBOBAHUM M €JUHCTBEHHOCTH 3ajadu Komm, To ecThb
byrxnun f(x,y) 1 f,(X,y) D071%HbI OBITH HENPEPBIBHBIME Ha [a, b];

2.3 Aunaroputm merona KyrTbl-MepcoHa

1. KosmuecTBo pazdbuenue orpeska n = 1

2. Boeraucisiem orpesku x; = xg + ¢ - h, rie xg = a, h = ”‘T"
3. Hunk: i = 0 g0 n-1

Borauesmts 01, 12, 103, 14, N4

Boerauciuts y;11 10 dpopmyiie

Ecim R = 0.22n1 — 913 + 8ny — n5|% > €

To n := 2n (ecsu i= n-1) u Bo3BpaIaeMcs K IyHKTY 2



3 TecroBbIii mpuMep C AeTaJbHBIMI pacdeTaMu JIJid 3a1a-

91 MaJIOl pa3MepPHOCTH




4 IloaroroBka KOHTPOJIBHBIX TE€CTOB

Ilna uccnenoBanus padOThI METO/A, BhIOpaTh N = 4, n = 8 | 4TOOBI MOCTPOUTH IpaduKu
TOYHOT'O W YNCJEHHBIX PeIIeHwuil I IBYX (DUKCHPOBAHHBIX 3HAYEHUI Iara Ha OTPe3Ke U
rpaduK OIMMOKN Ha OTPE3Ke I STUX PelIeHui.

st uccnenoBanus 3aBUCUMOCTU (DAKTUICCKON OMMOKU OT 3a/IaHHON TOYHOCTH U (paKTute-
CKOIl ommbku 0T (PUKCUPOBAHHOTO HIara uHTerpupoBanus o meroay Kyrrei-Mepcona (5-tu
srannelii 4 mopsaka) aus 3agaau Komm: ' + ytan(x) = sec(z) , y(0) = 1 ma orpeske [0, 1.5]
, MbI BbIOpam € = [1071,1072,1073,107*,1075,1075, 107,108,107

Bribpars HexkecTKyIo cucreMy ¢ MaTpureil Hxb:

—-0.1 0.2 0 0 0

0 -02 02 0 0
A= 0 0 -03 0.2 0

0 0 0 —-04 02

0.2 0 0 0 —05

5 MoayabHasi CTPYKTYpPa IIPOrpaMMbI

e double Func(double x, double y): Bosppamaer suadenue dynkunu f(zr) = sec(x) —
ytan(x) B TOUKe (X,y)

e double Exact(double x): Bosspamiaer Tounoe pemenue y = sin(x) + cos(z) B ToUKe X

e double kuttaMerson(double a, double y0, double b, int *n, double (*Func)(double x,
double y), double epsilon): Boseparaer dakruaeckast ommbKa 1Jis JOCTUZKEHUs 3a-
JIaHHON TouHOCTH 10 Meroy Kyrrh-Mepcona Ha [a,b]

e void kuttaMersonSystem(double a, double y0|[|, double b, double h) ms pemenust cu-
crem OV ¢ marpureit A



6 YwucseHHbIi aHAJNU3 peIleHud 3ada91
Banava Komm: y' + ytan(x) = sec(z) , y(0) = 1 ma [0, 1.5]

e IlocrponTh rpaduki TOUHOIO U YUCJICHHBIX DEIleHuii Jjisd JIBYX (DUKCUPOBAHHBIX 3HA-
vennit mara n = 4 (h = 0.375), n = 8 (h = 0.1875) ma orpeske|0, 1.5]
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Puc. 1: rpaduku TOYHOrO U YMCIEHHBIX PEIIeHnil JJIs IBYX (DUKCUPOBAHHBIX 3HAYEHUN MIAra
n=4n=8

e [locrpouts rpaduk ommbdKM HA OTpPE3Ke JJjist TUX perrenu n =4, n=8.
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Puc. 2: I'paduk omubku Ha OTpe3Ke JJIs STUX PEIIeHMHIA.



[ ] HOCTpOI/ITb Fpa(i)I/IK N3MEHEHU ITalra 110 OTPE3KY

0.1 T T T T T T T

008k -

007 1

006 F L

0051 g

LLar uHTerpUpoBan1s

003 E

0.02 L L L L L L "

Puc. 3: I'paduk uzmenenus mara 1o oTpesKy

[ ] HOCTpOI/ITb I‘paCbI/IK 3aBUCHUMOCTHN CbaKTI/ILIeCKOIU/I IIOI'PEIIHOCTH OT 3a,ILaHHOI7'I TOYIHOCTH
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Puc. 4: I'paduk 3aBucumoct (haKTUIECKOI MOI'PEITHOCTH OT 3a/IaHHOW TOYHOCTH



® HOCTpOI/ITb I‘pa(l)I/IK 3aBUCHUMOCTH (baKTI/I‘{eCKOﬁ IOI'peIIHOCTH OT BaﬂaHHOﬁ TOYHOCTH.
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Puc. 5: I'paduk 3aBucumocTn (pakKTHIECKON TOTPENTHOCTA OT 3a/IaHHON TOTHOCTH

[To rpacduky onpeaeanTs MOPSIA0K TOTHOCTH IpuMeHsemoi (hopmysibl k = 3.34 MeHbIIe
4, BO3MOXKHO, W3-3a TIPOBEPKH ¥; C IArOM h 110 CpaBHEHHUIO C ¥; ¢ marom h/2

e [loctpouth rpadukn 4nUCAEHHBIX PEIIeHuit Jjisd JIBYyX 3HAYeHUil 1rara Jijisi HeYKeCTKOM
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Puc. 6: I'paduk uncieHHbIX perennii Jjis JIBYyX 3HAUEHU mara

PaborocmocobroCcTh TporpaMmbl perrerust cucreMbl O/1Y m0BoJIBHO XOpOITas.



7 Kparkue BbIBOABI

1. Ucnpasnennstit Metos; KyTThi-Mepcona, oTHOcAuiicss K rpyIie METOJI0B 4-ro mopsjiKa,
IIPOCT B peau3alliil ¥ rapaHTUPOBAHHO MOXKET HAWTHU PEIIeHue ¢ 33/ IaHHON TOYHOCTBIO.

2. Ilpu yBesmmdeHnn 3a,1aHHON TOYHOCTHU, (PAKTUIECKON ITOIPEITHOCTU U IIara MHTErPUpOBa-
HUsT OYIYT TaKKe yBEJIMINBATHCH.

3.Ucnonb3oBanne jiorapudMuIeckoro Maciiradba 1o OCHOBaAHHUIO 2 MO3BOJIAET Y€TKO YBHJIETH
3aBUCAMOCTD (paKTHIECKON OMMOKN OT JJIMHBI OTPe3Ka pas3doueHns. AHaIn3 HAKJIOHA JIMHIT
Ha rpaduKe MO3BOJISET OIPEICTUTh OPSIIOK TOYHOCTU ITPUMeHAeMOoi hopMysibl k = 4
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