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DopMyIMPOBKA 3aJa49n 1 ee popMaa3anmns

Dopmaan3aiuda 3aa9n:

Boramciienne npub/imykKeHHOro 3HaYEeHUsI OIPE/IeIEHHONO MHTErPajia ¢ IMOMOIIBIO KBaJIPaTyPHOR (hOPMYJIbI
YeobnlmeBa 3 cjaraeMbix

IlocTaBjieHHBIE 3a/ja4n:

1.
2.

BreruncimnTs TOUHOE 3HAYEHUE nHTerpaJia OT d)yHKHI/II/I Ha OTPE3KeE.

[TocTpouth KBaJipaTypHbIe (DOPMYJIBI, PEIIUB HEJIUHEHHYIO CUCTEMY I Y3JIOB U KOIMDMUINEHTOB
6e3 UCIOIb30BAaHNS OPTONOHAJIBHBIX ITOJMHOMOB, IIPU PEIeHNN CHCTEMBI NCII0/Ib30BaTh CUMMETPHIO.

Pyuanoit pacder nposectu g 2 1 4x pa3buenuii orpe3Ka, OleHUTb TOYHOCTD BBIYUCICHUS UHTErpaJia.

Hanucars mporpaMmy Jiist BBIYUCEHUST TPUOJIUKEHHOTO 3HAYEHUs] WHTETrpaJia ¢ 3aJaHHOU TOYHO-
ctbio. Bmecto npasmita Pynre mna dopmyn [aycca ucnosb3yem mpocTeiimmii oJIXo/l, CpaBHUBAS
3HAYEHUS UHTETrPAJIOB Jjisd opmysl jajid n u n + 1. s 1ocTuKeHns TOYHOCTH UCIOJIB3YeM aJIall-
THBHOE pa3dMeHne NCXOHOrO OTPe3Ka Ha JaCTH.

['paduk 3aBrcHMOCTH (paKTUIECKOI OIMIUOKN OT 3a/laHHO TOYHOCTH, OTMETUTD JIMHUIO OMCCEKTPUCHI.

YTOoUHUTH 3HAUEHNE HHTErpaJjia ¢ IOMOIIbIo monpasku Pudapacona. [locrponTs imHIIO hbakTHIECKOI
OIINOKMU JIJIT YTOYHEHHOI'O 3HAUEeHHsI MHTeIrpaJia.

FpaCbI/IK 3aBUCHUMOCTH YUCJIa HTepaHHﬁ oT 3&,ZLaHHOﬁ TOYHOCTH.

['paduk dpakTuaecKoit OmmOKU OT JJINHBI OTPE3Ka pa3dUeHns, HCI0Ib30BaTh JIOrapU@MUIECKUii Mac-
mrab o ocHoBauuio 2. [lo rpaduky onpeaeuTh MOPsiIOK TOYHOCTU ITPUMEHsIeMOi (DOPMYJ/IbI U BbI-
YUCJIUTb KOHCTaHTY.

Tax>ke, BapraHT MOJPAa3yMeBAET BLIIIOJTHEHNE CJIEYIOMIETO JIOT. 3a/IaHUd:
MoudunupoBars GyHKIUIO, J00ABUBL MOJY/Ib WK Sign, JJIsd TOJIYUYeHUs pa3pbiBa MePBOil ITPOU3BO/I-
HOI1 BOJIM3MU cepeJIMHBI OTPe3Ka, BBIIOJIHATD 1.D U 7.



AnaroputMm meroaa

Penmus nesinneiiyto cucTeMy ONpeesAONNX yPaBHEHUIl, IOy IUTh Tab/InIy 3HAYEHU Y3/I0B (JIst
unrerpaja or -1 g0 1).

HOJIy‘{I/ITb 3Ha4Y€HNEe MHTErpaJla Ha OTPE3KE 3aJlaHHOM OTPE3KE

[ToBTOpPATH JlelicTBUSA PEKYPCUBHO pa3duBasg Ha 2 Te OTPE3KH Pa30OMEeHUil MCXOIHOrO0 OTpe3Ka, JIsd
KOTOPBIX pa3HUIla MEXKIY popMysiaMu N 1 n+1 OoJibIlle 3aJJAHHON TOTPEITHOCTH.



IIpenBapuTebHBIA aHAJIN3 3aa91
BapuanT mojpasymMeBaeT BBIMHCICHIE OLPEIETICHHOI0 HHTerpaia QyHKIINT
(2° — 2.92% + 6.52° — Tx) /cos(2z) (1)

[Ipeesbl naTerpupoBanus BeIOpanb! ciemytomme: [0;7/5].

TounbiM 3HAUEHMEM MHTErpaJjia Ha ITOM OTpe3ke Oyiy cuntarh —1.58239716532474

st TOTOSTHUTETHHOTO 3a/IaHusd, B KadecTBe (DYHKIIUU, UMEIONIE Pa3pbiB B Cepe/IMHEe OTPE3Ka MHTEe-
IPUPOBAHUS, BHIOEPY CJIELYIONTYIO:

sgn(z® — 2.92° + 6.52° — Tz + 7/2) /cos(2x) (2)

[Ipu TakoM M3MEHEHUN PUMEPHO B CEpeINHE OTPe3Ka pa3OheHNs BOSHUKAET Pa3pPhIB.
Tounoe snauenue: -0.294286600939167



Py4unbie pacueTrsl

Pyunbie pacuerst nmobasui otaenbubivMu pdf daitiamu B perrosuropuii



MoaynbHasi CTPYKTypa IIporpaMMbl 1 KOHTPOJIbHbBIE TE€CThHI

KoHTpoJibHBIE TECThI

MoaynbHas CTPYKTypa IIporpaMMbl

double f(double x);
- dyuknus mo Bapuanry, (1)

double f_modified(double x);

- dbyukius, (2)

double chebyshev_method (double (*£f) (double),
double al, double bl, int n, doublex*x tab);

- pynkmusg, peanusyiomasa Metos Hebobimesa; al, bl - rpanuiibl 0Tpe3Ka UHTEIPUPOBAHUS, N - YUCJIO CJIa-
raeMbIX B KBaJIpaTypHoil (hopmyiie, tab - 3apanee mojicanTanbie 3HAUCHU TOYEK, PEIICHUE CUCTEMbI OTIpe-
JeNAI0INX ypaBHeHUN

double find_approx_integral (double (*xf) (double),
double a, double b, int n, int power,
int* counter, double* length, int richardson);

- (byHKIMs, BO3BpAaIaoliasd 3HaYeHne UHTerpaJja 3ajganoi Tounoctu 10777 a u b - rpaHuilbl oTpe3Ka
MHTErPUPOBaHusi, counter - ducyio ureparmii (ceblika), length - HamMenbIas JyimHa OTpe3Ka pasOreHust
(cepuika), richardson - duar, onpeesnstomnuii uCoib30BaHue yrounerusi Puaapicona

double adaptive_divdouble adaptive_div(double (*f) (double),
doublex*x* xx_tab,double a,double b,int n, int power,
double S_n,double S_n_plus_1,int *N,double* len)

- byHKIMs, peaausyiomas aJalTuBHOe pasbueHne oTpeska. ApryMeHTaMyu IPUHAMAET apryMeHThbl (DyHK-
[N MeTOo/Ia, & TakyKe 3HadeHust (POpMyJIbl n caaraeMbix (S n) mn+1 (S _n_ plus 1)



YHucsieHHbI aHAJIN3 pelleHnst
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3anaHHan no rpeLllHoOCTE

Puc. 1: 3aBucumocTsb dpakTrIecKoit OImmbKNI OT 3a1aHHOM



KonuuecTeo utepaumi
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Puc. 2: BaBucumocTs unciia ureparuii OT 3a/[@aHHON TOIPEITHOCTH
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Puc. 3: BaBucumocTsb ommbOKU OT MUHUMAJIBLHOM JIIMHBI OTPE3Ka Pa30UeHms



YTouneHue Puyapacona
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Puc. 4: 3aBucumocts akTudeckoil omubku ot 3ajanuoit (yrounenne Pudapicona)
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Puc. 7: BaBucumocTs umcsta urepanuii OT 3a/aHHOl morpertHocTa, QyHKIws (2)

13



BriBoabi

Meton YebbimeBa 1mo3BOJISIET BBIYUC/ISATH HHTEIPAJIBI C JJOCTATOTHO BBICOKOMN 38 IaHHON TOYHOCTHIO
Hucsio urepanuii pu obpaleHnn K yTOYHeHno Pudap/cona 3aMeTHO CHUKaeTcs (PUCYHKE 2 U 5)

. g dysknum ¢ paspbiBOM B Cepe/IMHE OTPe3Ka MHTErPUPOBAHUs ITPOIECC SIBJISAETCH CXOIAITIMCH,
OJIHAKO CXOJIUTCsI OH 3HAYUTEJILHO MeJlJIeHHee, deM Jijist (DYHKIWU 6e3 pa3pbiBa (PUCYHOK 6)

. Jlnst mocTurKeHusl sICHOCTH KapTUHBI CXOJAUMOCTHU IIpoliecca st (pYHKIMKM 2 MPUILIOCH 3a/laBaTh
TOYHOCTB 110 10722
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