Cankt-IlerepOyprekuit [Tomnrexnudeckuii YHUBEpCUTET
Bricmmas mKoJta TpUKIaIHON MaTeMaTHKN W BIIUCAUTE N0 sk, PuzMex
01.03.02 ITpuknagnas mareMaTnka 1 nHOPMATHKA

OTuer mo JabopaTopHoii padbore Ne 12
"Pemenne 3amaan Komm gag O/1Y 1 mopsaiaka MerogaMu
Pynre-KyTTnr"
muciuiiniaa "Yuciaennslie MmeToabr"

Beimosant crynent rp. 5030102,/20003 Jsmycerun E.O.
[IpenojaBaresnb Kozmos K.H.

Anpeis, 2024



DopMyIMPOBKA 3aJa49n 1 ee popMaa3anmns

Dopmaan3aiuda 3aa9n:

Haiitu pemenune OJLY mnepsoro nopsijika metojiom Jitjiepa. Tak:ke HaiiTu perenue 3a/JaHOil TOYHOCTH C
IIOMOTIIBIO TIpaBuia Pynre.

IlocTaBjieHHBIE 3a/ja4n:

1. Mnmocrpanus pabotel MeTosa. [locTpouts rpaduk TOYHOrO U IUCTIEHHBIX PEIIEHUH st IBYX (UK~
CUPOBAaHHBIX 3HAYeHNU 1mara Ha orpeske. [locTpouts rpaduk ommbku Ha OTPE3Ke JIJIsd STUX PEICHU.

2. UccnenoBanne TOYHOCTU MeTOja. 3aj@aHHasi TOYHOCTDb JOCTUTAETCs 10 IpaBuiy PyHre Ha KaxKjaom
mare, Kpome Merojia Kyrrei-Mepcona. [loctpouts rpaduk nuzmenenns mrara 1mo orpesky. Iloctpontsb
rpaduk 3aBUCUMOCTHU (DAKTUIECKO ITOTPENTHOCTH OT 3a]AHHON TOYHOCTH.

3. UccnenoBanue cxomumoctu Metojia. [loctpouts 3aBucuMocTsb (haKTUIECKOM OMUOKU OT (PUKCUPOBAH-
HOT'O IIara WHTErPUPOBaHUsI, UCIOJIb30BaTh JOrapupMUIECKYIO ITKaIy 110 ocHOBaHMIO 2. OIEHUTH
MTOPSAI0K METO/Ia.

TaxKe, BapraHT IIOAPa3yMeBaeT BBIITOJIHEHNE CJIEIYIOIIEr0 IO, 3aIaHMIs:

Brecrn norpemmocrs 1%, 2%, 3%, 4%, 5% B maganbnoe ycaosue. Tpebyercss BBIMUCINTD OTHOCUTE -
HYIO OIINOKY JIJId KasKJIOro 3HAUEeHUs] MAKCUMAJIbHOTO BO3MYIIEHHUS U IMOCTPOUTH I'PapUK. DKCIIEPUMEHT
BhIOJIHSAETCA 20 pa3, cTpouTcs rpaduk Tuia OOKCILIOT, II0 OCH X cpeaHee haKTUIeCcKoe BO3MYIIeHUE JTaH-
HBIX B 9KCIIEPDUMEHTE.



AnaroputMm meroaa

Orpesok unrerpuposanust |a,b], OV v = f(x,y)
b—a

1. Crponrcs paBHOMEpHaA ceTKa N y30B (z;) ¢ marom h = =5

2. Hauasbuoe ycroBue y(a) = 9o COOTBETCTBYET Ty MO TAOJIUIE

3. [amee crpourcs ceTka Jijisd y:
Vi1 = Y + hf(z,y)

4. B ciyuae uCro/ib30BaHus npaBusia PyHre, 9uciio y3/10B yiBanBaeTcs Ha KayK 0l urepanun (CHaYaIa

n—2), I0Ka 3HaUeHHe MAKCHMAJIBHOI PAsHOCTH Yz i2(2) — yiy1(h) Gouble 3ajaH0il TouHOCTH €, T/1€

y( g) - BHAYEHUs Y Ha CeTKe, B KOTOPOii B 2 pa3a GoJibiie y3/10B, yeM B y(h)



IIpenBapuTeabHbIll aHAJIN3 331291

OY mno sapuanty: 2%y +zy+1=0;a=1,b =3

fIBHOE BBIpakeHue:
1—ay

y:

Sanada Kommn:

Tounoe perenune:



MoaynbHasi CTPYKTypa IIporpaMMbl 1 KOHTPOJIbHbBIE TE€CThHI

MoaynbHasi CTPYKTYpa IIPOrpaMMBbl

double f(double x, double y);
- serag 3amuck OJIY mo Bapuanty, (1)

double* euler_method(double y0, double a,
double b, double(*f) (double, double), int n);

- peanm3aryst MeToja Jitiepa, y0 - HadasbHOe yciaoBue (3);a, b - OTPE30K MHTErPUPOBAHMUS; N - TUCIO
y3JI0B B CETKe

double* create_grid_even(int n, double a, double b);
- dbyHukIms, Bo3BpaIaoIlias paBHOMepHOe pasbuenne orpeska [a,b] (cerka x;) Ha n y3J0B

double* runge(int power, double yO, double a,
double b, double(*f) (double, double),int *n);

- peaym3anusd npasuiaa Pynre paiaga nocruzkenus 3aanoit Tounoctu 1077 octasibHble apryMeHTHI - ap-
CYMEHTBI MeTOo/1a Jijepa.

double uglify_initial (double initial,
int max_procent,int min_procent);

- dbyHKIWMsA, peanusyommast cydaifHoe H3MeHeHne HaYaIbHOrO ycjoBus initial (3) B aquamazone
[max procent,min_ procent|



YHucsieHHbI aHAJIN3 pelleHnst

Nnmoctparusa paboTbl MeToaa
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Puc. 1: I'padukn rounoro u npubimzxkenaoro perternit (n=10)



BenuuuHa ownbkm
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Puc. 2: I'padux noroueunoii onmbku (n=10)
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MpubnmwkeHHoe pewenne, n=100, h=0.020202
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Puc. 3: I'padurn rounoro u npubimxenaoro perrernii (n=100)
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Puc. 4: I'paduk noroueuanoit ommbku (n=100)
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Puc. 5:
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X, OTpe3okK gnAa novcka peleH1A

['paduk u3MeHeHHd Mara 110 OTPe3Ky IOMCKa PelleHuil Ipy 3aanHoi Tounoctu 107°
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OnuHa wara
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Puc. 6: I'paduk 3aBrucuMOCTH JJIMHBI I1ara pa3OneHust OT 3a/I1aHOil TOYHOCTU
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Puc. 7: I'paduk 3aBucumocTn pakTuieckoil ommuoOKN OT 3a/1aH0i TOYHOCTH
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Puc. 8: BaBucumocTs pakTrdeckoit omubdKu 0T (GUKCUPOBAHHOTO IIAra HHTEIPUPOBAHUST

31ech MOPAI0K METO/a, KaK 1 OXKHUJIAJI0Ch paBeH 1.1862
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Z[OHO.TIHI/ITG.TH)HOB 3aJaHunue
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MoporoBeIi NPOLEHT BHECEHHOMD CNYYaiHOro OTKNOHEHWA B HAYansHoe yenoeue, %

Puc. 9: ]_—‘pa(bI/IK, HOKaBbIBaIOHJ;HfI 3aBACUMOCTb U3MEHEHUS OTHOCHUTEIbHON IIOI'PEIITHOCTU B 3aBUCUMOCTU
OT BHECEHHON B HAYaJIbHOE ycJ10BHE ITOI'PEITHOCTHU
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BriBoabi

U3 puc. 2 u 4 BUIHO, 4TO € yBeJMUYEHUEM YUC/Ia y3J0B B 10 pas morpernHocTb MeTo/ia YMeHbIIaeTCst
B 10 pa3 (MakcuMaJbHOE 3HAYUCHUE).

sz puc. 7 BUJIHO, 9TO Q)aKTHHGCKaﬂ oIIMOKa IIOYTH (KOHCT&HT&) TaKad 2Ke, KaK U 3aJaHHad TOYHOCTb.

U3 puc. 8: HOrperntHocTh periennst NpsiMo IpoHopIuaHaibHa JinHe mara pasouerust (Kosddurment
pasen 1.1862).

13 puc. 9 BuIHO, UTO € yBeJMYIEHUEM HETOYHOCTH B HAYAJILHOM YCJIOBMM 3ajadn Ha k% oxummaercs
B cpeaneM k% orHocuTebHOM OMIMOKY.
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