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5 cemecTp

TunoBble BONPOCHI 3K3aMEHY:

1.

OmnpeneneHne OCHOBHBIX BUOB IMOIPEIIHOCTEN BEIYUCINTEIBHON 3a/1a4H.
AOcoIoTHas ¥ OTHOCUTENbHAS OrpelHOCTU. BepHas 3Hadamas uudpa. @opmMel
3aMKMCH NPUOIMIKEHHBIX YHCET.

[TorpemHoctu apupmernueckux onepanuii. [lorpemHoCTs GPyHKINNA HECKOIBKHUX
IIEPEMEHHBIX.

HTepanrOHHBIE METOIBI PELICHUS HEJTMHENHBIX YpaBHEHUN. [loHATHE
UTEpPAalMOHHOrO npouecca. CKOpOCTh, MOPSAOK U YCIOBUS CXOIUMOCTH.
HTepanroHHBIE METO/IBI PELICHUS] HETMHEWHBIX ypaBHeHU. [locTaHoBKa 3anaun.
OTtaenenue KopHed. Y TOUHEHHE KOPHEN METOJIOM AUXOTOMHH (TTOTydYEHUE
pacueTHbIX GOpMYyJl, YCIOBUS MPUMEHUMOCTH, CKOPOCTh CXOJUMOCTHU, KPUTEPUI
OKOHYaHH).

HrtepanmoHHbIe METOABI PEIIEHNS HETMHENHBIX YpaBHeHUH. [locTaHOBKa 3a1a4u.
OTtnenenue KopHeH. Y TOUHEHHE KOPHEN METOIOM MPOCTHIX UTEpAIHi (MOTydeHUE
pacueTHbIX (popMyJl, FeOMETpUYecKasi HHTEPIPETalus, YCIOBUS CXOIMMOCTH,
KPUTEPHIA OKOHYAHHS).

HtepanmoHHbIe METOBI PEILICHUS HETUHENHBIX YpaBHeHUN [locTtaHOoBKa 3a1a4u.
Otaenenue KopHed. Y TOUHEHUE KOPHEN MOAUPUITMPOBAHHBIM METOI0M MPOCTHIX
uTepanuil (moxyyeHue pacueTHbiX popmyt, moadop napamerpa, Kputepui
OKOHYaHUS).

HrepanoHHbIE METOBI PEILICHUS HETUHENHBIX YpaBHeHUN. [locTaHOBKa 3a1a4u.
Otaenenue kKopHel. YTouHeHue KopHeil MmeTooM HeioToHa (monyuenue
pacyeTHbIX (OPMYII, TCOMETPUYCCKAsT HHTEPIPETAIUS, YCIOBUS CXOUMOCTH).
Mopaudukanum MeToaa.

HuciieHHOE pelIeHne CUCTEM HEJIMHENHBIX YypaBHeHUM. [locTaHoBKa 3a1aum.
MeTton npocThIX uTepanuii (aAIrOpUTM, CKOPOCTb €TI0 CXOAUMOCTH, YCIIOBHUS
CXOJIMMOCTH, KPUTEPUI OKOHUYAHWS).

Merton HproTOHA YHCIIEHHOTO PEIIEHUS CUCTEM HEIMHENHBIX YPaBHEHUN
(ocHOBHBIE (HOPMYITBI, YCIOBUS B CKOPOCTh CXOAUMOCTH, KPUTEPUI OKOHYAHUS).



10.

KpaTkue cBenenus o HopMax BeKTOpoB U MaTpull. O0yCIOBIEHHOCTh CHCTEM
JMHEWHBIX airedpandeckux ypaBHeHUN. Yucno 00ycIoBIEHHOCTH, €r0 CBOMCTRA.
Ouenka norpemnoctu pemenus CJIAY.

11. Hrepanuonnbsiit MeTos1 SIKOOM perieHus] CUCTEM JIMHEHHBIX aJlreOpandecKux
ypaBHeHUH (pacueTHbie POPMYIIbI, MATPUYHAS 3aMKUCh, YCIOBHS CXOJUMOCTH,
KPUTEPHI OKOHYAHHS).

12.  HrepanmonHbiit MeTo 1 3eiiiesisa pElIeHUs] CUCTEM JIMHEWHBIX alireOpandecKux
ypaBHeHUH (pacueTHbie POPMYIIbI, MATPUYHAS 3aMKUCh, YCIOBHS CXOJUMOCTH,
KPUTEPHI OKOHYAHHS).

13.  Meron nporouku pemenus CJIAY.

14. I'paguentHbie MeToabl pemenns CJIAY. DxkBuBanenTHOCTh penieHust CJIAY
3a/1auye MUHUMHU3AINHN KBaIPAaTUIHON (DYHKITHH.

15. I'paguentHbie MeToabl pemenus CJIAY. Metoasl cirycka.

16. TI'pagmenTtHbie MeTOABI pemieHns CJIAY. Metos conpsyKeHHBIX TPaIUCeHTOB.

17. HurepnonupoBanue pyHkuui. [loctaHoBKa 3a1a4M, CylIECTBOBAHUE U
CIMHCTBEHHOCTH PEUICHUS 3a/1a4i MHTEPIIOJIUPOBAHUS AJIreOpanyecKUMHU
MHOTOYJICHAMH.

18. HurepnonupoBanue GpyHkiui. [loctaHoBka 3a/1a4u, HHTEPIIOISIIMOHHBIN
MHorowieH Jlarparka ( BBIBOJ OCHOBHBIX (hOPMYII).

19. HurepnonupoBanue QpyHkiui. [lonsTtue pasnenenHoi pasHoctu. Beruucienue
pa3JeIeHHOM pa3HOCTH Yepe3 3HaueHue (QyHKIUU.

20. HuTtepnommpoBanue ¢pyuknmid. [locTaHOBKA 321291, HHTEPHOISITUOHHBIHA
MHorowieH HproToHa (anroputM noctpoenust MHorowieHa HerotoHa,
NOTPEIIHOCTB).

21. TlorpemHocTh HHTEPIIONIALNHU (TeOopemMa)

22. Muorounensl YeObimoBa. MUHUMH3AIUS TTOTPEITHOCTA WHTEPIOJISIIUU.

23. HHurepnonupoBaHue ¢ KpaTHBIMH y3iamu. [locTaHOBKa 3a/1a4w,
UHTEPIOJISIIIMOHHBIN MHOTOWICH DpMHTa (MIPUMEP TOCTPOCHHUS, TIOTPEIITHOCTD)

24. CXOoauMOCTh HHTEPIIOJISINN aIre0pandyeCKUMU MHOTOWICHAMH.
AnnpokcuMalrioHHas Teopema Beiiepuirpacca. CX0aQUMOCTb MPU YBETUYEHUH
YHCIIA Y3JI0B.

25. HWurepnomupoBanue  crutaitHamu.  Ompenenenwe  craiiHa.  KyOudeckue
MHTEPHOJSIUUOHHBIE CIUIaliHbl. BBIBOA OCHOBHBIX ()OPMYJ, AJITOPUTM MOCTPOCHUS
CILJIaliHAa.

5 cemecTp

TwvnoBble 3agaHna ong KOHTpOﬂbHOIZ paGOTbIZ

1. Wcnonb3ys 3HaYeHnst YHKLUMU U B ABYX TOYKaX X, U X;, MOCTPOUTb
annpokcumaumto 2-ro nopsigka rpaHmyHoro ycnoeus au(0)+bu’(0)=c
ans ypasHeHusa —U" + p(x)u = f (x).

2. Onsa 3agaumn U’ +a(x)u = f(x),u(0) =c paccmaTtpmBaeTcsa pasHOCTHas
cxema



Y — Yk
h

71f (Xk) +7/2f(xk+1); yo =C

Kak BbI6paTb KOadPrUMEHTLI CxeMbl, 4TOBbLI MNONYy4YnTb 2 NOPAJOK

annpokcmmauum?
3. MeToaoMm KOHeYHbIX pa3HoCcTen HanuTh ¢ warom h=0.2 peweHne 3agauu:

y" -5y =10x
y(0)=0, y(0.6) =5.
4. WNccnepoBaTtb YCTOMYMBOCTb ABHOW CXEMbI AN ypaBHEHUSA

+(ma(x) + a(Xe1) ) (BYi + BoYis ) =

TennonpoBOAHOCTMU:
n+1l
Ym _ym_yml 2ym+ym+1+fn
T h?
5. WccneposaTtb yCTOMYMBOCTb HEABHOM CXEMbI A8 YpaBHEHUSA
TennonpoBOAHOCTMU:
n+1 n+1 n+1 n+1
Ym _ym_yml ym +ym+1+fn+1
T h?

NMpumepHbIe TeMbl KypcoBbIX paboT 6 cemecTp:

N

S

8.
9.

TpuroHoMmeTpuyeckasa MHTEPNoNALKS

PeweHwne 3agaum Oupuxne metogom MoHTe-Kapno.

MeTopa cTpenbbbl onga anddepeHumanbHbIX YPaBHEHUN U CUCTEM.
[Monck MMHUMYMa (PyHKUUKM OBYX NepeMeHHbIX MmeToaoM Xyka — [kueca
PeweHne nHterpanbHbIX ypaBHEHUN METOLOM KOHEYHbIX CYMM.
QR-anroputm anst HaxXoXgeHUst COBCTBEHHbIX Yncen

MeTopa 0000LEHHBIX MUHUMAarbHbIX HEBA30K

CTabunmnsnpoBaHHbIi MeToq buconpsikeHHbIX rpagueHToB

BbluncneHne HecobCTBEHHbIX MHTErpanoB no popmynam Maycca-Kpuctodens

10. MeToAa KOHTPONBHOrO 06bemMa ANs peLleHnst YpaBHEHUSI TENNONPOBOAHOCTM

11. KpaeBas 3agaya Ons oOblKHOBEHHOro AuddepeHUManbLHOro ypaBHEHUS BTOPOro

nopsigka. PasHOCTHbIN MeTof.

12. KsagpaTypHbIit METOA pelleHust ypaBHeHus Opearonbma

KypcoBas paboTa AomkHa 6biTb 0pOpMeHa B Buae oTyeTa Ha BymaKHOM HocuTene.
MpyMepHas cTpykTypa oT4yeTa:

TUTYNbHBIN NINCT

CopepxxaHue



BeefneHuve: noctaHoBKa 3agayn.

TeopeTquCKaﬂ YacTb: 060CHOBaHME YNCNEHHOIO MeToaa, OLEHKa CKOpPOCTUN CXOOAMMOCTWN,
yCTOVI‘-IVIBOCTb, NOrpeLHoOCTb.

lMpaKTnyecKasa YacTb: NPOrpammHan peanmsayma metoaa

3aKkntoyeHue: BbiBOAbl O HE4OCTAaTKax U NpenmyLLecTBax meToa

NlntepaTtypa.

TunoBble BONPOCHI K 3K3aMeHy 6 ceMecTp

©o 0k w

9.

Uucnennoe wunHTerpupoBanue. llocranoBka 3agaun. Dopmyiibl MPSAMOYTOJIBHUKOB.
OneHka  MOTPEMIHOCTH  METOAOB.  YCTOHUMBOCTH  (OpPMYN  YHUCIECHHOIO
UHTEIPUPOBAHUS.

Uucnennoe nHrerpuposanue. IlocranoBka 3amaun. @opmynsl Tpanenny, CUMIICOHA.
Onenka norpemHocTd MeTo10B [loHsATHE MOopsAKa TOYHOCTH. AJITOPUTM BBIYMCIICHHUS
MHTErpaja ¢ 3aJaHHOU TOYHOCTBIO.

Yucnennoe unrerpupoanue. opmynsl HetoTona- Koreca u UeOblmiena.

Yucnennoe unterpupoanue. ®opmynel I'aycca. OueHka NOrpemHoCTy.

Boruncnenue norpemHocT no popmyne Pynre.

Yucnennoe muddepenuupoBanue. IloctanoBka 3amaun. DopMysbl BBIYUCICHUS
NepBOM MPOM3BOAHOW (C TEPBBIM M BTOPHIM MOPSAKOM TOYHOCTH) M BTOPOU
IIPOU3BOHOMU uig  TabnuyHo 3aAaHHOM  (QyHKuuU. OIleHKa MNOTPElHOCTH.
Y CTONYUBOCTb.

Uucnennoe pemenue 3agaun Komm 171 OOBIKHOBEHHBIX A depeHInaibHbIX
ypaBHeHuil. [loctaHoBka 3amaun. Meton Ditnepa, CHMMETpUYHAs pa3HOCTHAsI CXEMa.
HccnenoBanue omuOKY anmpoKCUMalUy.

Mertonbl Pynre-Kyrra. Mnes. UactHbie ciayuan meTonoB. BeiBoa pacyeTHbIX dhopmMy
1t Mmetonia Pynre-Kyrra BToporo nopsiika TouHOCTH. VX CBSI3b ¢ IpyruMU METOAaMu
pemenus 3agaun Ko y1st 0ObIKHOBEHHBIX AU (hepeHnanbHbIX YpaBHEHUH.
Yucnennoe pemieHue 3agaud Komm 11 OOBIKHOBEHHBIX JH(epeHIInaIbHbIX
ypaBHeHMI. MeTonbl Anamca.

10.KpaeBblie 3aauun uisi OOBIKHOBEHHBIX nuddepeHuranbubix ypaBHenuid. [loctanoBka,

BAapUAHTLI T'PAaHUYHBIX YCHOBHﬁ. CyH_IeCTBOBaHI/Ie U CAMHCTBECHHOCTD PCIICHUA.

11.Pa3HoCTHBIE MCTOAbI PCIICHUA ABYXTOUYCYHBIX KPACBbLIX 3aJa4
12.BapI/IaI_[I/IOHHBIe MCTO/JIbI pCIICHUSA IBYXTOUYCYHBIX KPACBLIX 3a1a4.



