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[Iporpamma Kypca.

BpraucanresbHasi TOTPEITHOCTD.
1. Botucaumenvras noepewocms. Yemotuueocmys 36004U U YUCAEHHO20 AN~
20pUMMG.

PasHocTHBIE ypaBHEHUsI.
2. Jlunetinvie pasnocmmvie ypasHeHus n-20 nopadka. Teopemvr o npedcmasae-
HUU 06WE20 pPewerus 00HOPOOH020 YPABHEHUS U 00ULE20 PEULEHUA HEOOHOPOOHO-
20 YpasHEHUA.
3. Jlunetnvie pasnocmmuvie YpagHeHus n-20 NoOPAdKa ¢ NOCTOAHHBMU KoIPHU-
yuernmamu. Dopmysuposka meopem o npedcmasieruy, 06uLez0 pewenus 00Ho-
POOH020 YPABHEHUA U YACTNHO20 DEULEHUA HEOOHOPOOH020 YPABHEHUA C KEA3UM-
HO204AEHOM 8 NPasol wacmu. Popma 3anucy JeUCMEUMENLHO20 PEULEHUA.
4. PyndamernmanvHoe peuerue pasnocmmozo ypasrenus. Teopema o npedcmas-
AEHUU HACTIHOZ0 PEUWEHUA HEOOHOPOOH020 YPABHEHUA NEPB020 NOPAJKG C NOCTNO-
AHHOMU KOIPHUUUEHTAMU.
5. Pewenue 3a0a% HG COOCMEEHHDBIE 3HAUEHUA OAA PAZHOCTIHUT YPaSHEHUT,
cpasHerue ¢ UPPEPEHUUANOHDIM CAYUAEM.
6. Ilocmpoenue mHozousenos Hebviuésa nepeozo v 6mopozo poda.
7. Csoticmea mHoz2o0unreno8 debvuwéea nepeozo poda: CuMMEMPUUHOCTIL, HYAU,
axempemymos. Teopemos 0 KOMNOZULUL.
8. Dxcmpemanvroie ce0licmea MHozouseH08 debuuwésa nepeozo poda Ha ompes-
xe [a, b].
9. Dxempemarvhvie ceolicmsea mrozounenos debviuésa nepeozo poda ere (a,b).

Pemrenne nuddpepeHnnanbHbIX ypaBHEHUN.
10. Koneuro-pasrocmuoili memod. Annpokcumayus, Yemotuueocmsb, cxodumocmy,
meopema Puaunnosa.
11. Memod neonpedesenHuit Ko3PPuuuermos nocmpoerus padgHoCHOLL CLEM.
Hoepewrnocms dopmys wucaernozo JuPdeperuuposatus, OUeHKa OAfL ONMU-
MAABHO20 ULG2A.
12. Badawa Kowu, ycao8us annpokcumayuy, p-20 nopadka ma peweHul, -yc-
motinusocms. Modeavhovie cxremot.
18. Yucaennvie memodv, pewenus 3adavwy Kowwu: memod Tetinopa, memodu
Adamca.
14. Memoodvw, Pynee—Kymma oas pewenus sadayuu Kow.
15. Boiuucaenue 24061020 YAEHA NOZDEWHOCTIU OASL NPOCTETUULT CTEM OAL 30~
davu Kowu. Ouenka 24060451010 N02PEULHOCTIU A6H020 00HOWLA208020 MEMOOA.

16. Yemotuwusnie u neycmotuueoe 3adavu. 2Kecmrue cucmemot.
17. Memod Jlebedesa peuwserus scecmyur cucmem.

18. Obwviknosentvie duddepertuanvrovie YPasHEHUS 8MOP020 NOPAIKaA, ANNPOK-

CUMAUUA, Q-Yemotinueocms. ANNpokcCuMayus Kpacevlr yeaosul mpemvezo po-
da.

19. Yemotivusocmsd kpaesoti 3adavu 0as YpasHeHUus 6Mopo2o nopadka: memod
cobemeennvir Pyrruul.

20. Yemotivusocms kpaesoti 3adanu 0AA YPASHEHUA 6MOP020 NOPAJKA: IHEP2e-
muveckuts Memoo.

21. Memod npozonxu.

22. Memod cmpeavbo, u memod Dypve.

YucsieHHbIe METOAbI JIMHEHHON ajireophl.
23. Hopmoi 6eKmMOP08, AUHEUHBIT ONEPAMOPOS, O00YCAOBAEHHOCTD MAMPULDL.
OuenKa B03MYWENUA PEULEHUS CUCTIEMbL AUHETHBIT AA2E0PAUNECKUT YPasHe-
HUT NPU B03MYULEHUU NPABOT, HACTNU.
24. Memod T'aycca pewenus cucmem AUKETHLT AAZEOPAUMECKUT YPAGHEHUT.
Aneopumm opmozonanusayuy I'pama—IImudma.
25. Memod ompasicerudi.
26. Hesvipootcdennasn 3a0a4a HAUMEHBWUT KEAOPAMOE: MEMOO HOPMAALHOZ0
ypashenus, memod Q R-pasaootcenus.
27. 3adama HaUMEHLWUT KEaOPamMo6 HENOAH020 paraa: memodv, () R-pas.iodcerun
u Q R-pasaooicenus ¢ 8b60pom 24061020 cmMoAOUG
28. Cumeyaaproe pasasoscenue. Teopema 0 HAUAYHULEM NPUOAUNCERUL MATNDU-
Ubl MAAOPAH20BDLMYU MAMPUUAMY 8 HOPME, NOJYUHEHHOT e6KAUI0BOU.
29. Pewenue 3a0a4U HAUMEHDWUT KEAOPAMOE NOAHO20 U HENOAHO20 PGH206 Me-
MOJOM CUHLYAAPHOZ0 DAZNOAHCEHUSA.
30. 3adaua HAUMEHDWUT KEAIPAMOE C NUHETHBMU 02PAHUMEHUAMU—DABEHCIT-
BAMU: MEMODDL UCKAIOUEHUA, 000OWEHHO20 CUHYAAPHOZ0 PA3AONHCEHUSA, G36E-
WUBAHUEM
81. 3adava HaumenvbWUT K6aIPAMOE € 02PAHUNEHUAMU MUNG KEAOPAMHBIT HEPA-
seHCMB: MEMOD 0000UEHH020 CUHLYAAPHOZ0 PAZAOAHCEHUSA.
32. Memod npocmoti umepayuu X" = Bx* 4 ¢ das pewenusa cucmem sunet-
HHET aN2e0PaUecKuT YpasHeHul.
33. Jlunetnoili onmumasorsit 00H0UG206bE Memod U AUHETHbIT ONMUMAND-
Howd N -waz06vuli mMemoo.
34. Memod nauckopetiuezo epaduenmmozo cnycka U Memod MUHUMALOHHLL HeB-
30K.
35. Umepayuornvie memodo, ¢ npedobycaosiusamenem
86. Memodw Laycca—3etideasn, Hxobu u seprrets peaakcayuy



37. Ipoekyuorrvlll ar20pumm PEULEHUA CUCTEM NUHETHVLT aA2e0PAUMECKUT YPas-
Hnenutl. Ipoexyuonnas meopema, axcmpemarvroe colicmseo. OOHOMEPHBIE AN~
20pUMMDL

38. Memod conpasicernvir 2paduenmos.

39. Cmenenrnot memod co cdeuzom Oas 34004 HA COOCTNEEHHBIE 3HAYEHUS.

40. Memod obpamnoti umepayuy co cdeuzom dan 3a0a4 Ha cobcmeeHHvle 3Ha-
yenus. Omuowenue Paaes.

41. Unsapuarnmmuvie nodnpocmparcmsa. Memod umepuposarus nodnpocmparcme.

QR-anzopumm.

IIpubsau>kene pyHKIUI OIHOM TTepeMeHHOI.
42. Unmepnossayuonnoti muozouser Jlazparoica. Munumudayus ocmamowrozo
YAEHA NOZPEULHOCTIU.
438. Hauayuuwiee npubAudCcenue 8 AUHETHOM HOPMUPOBAHHOM U 2UALOEPTNOBOM
NPOCMPAHCNBAT.
44. Mmnozounren nausywwezo pasromeprozo npubsusicenus. Teopema Baase—
Iyccena. Teopema Yebvruésa.
45. Ipumepvr nocmpoenus MHO204AEHE HAUAYHULE20 PABHOMEDPHO20 NPUbAUIICE-
Hua. Teopema eduncmeennocma.
46. Cnaatin—urnmepnossayus. JIuHetHbE UHMePnoAauuorHoil CnAGTH.
47. Kybuueckuli uHmepnossyuoHHvil Cnaatin.
48. JIokarohoil (annpokcumayuontoid) cnaain.
49. Ilpubauosicernue no mrozouseram Yebviuiésa.
50. JTuckpemmnoe npeobpasosanue Pypve. Ceoticmea, npumepol.
51. Bvicmpoe npeobpazosanue Dypve das N = ning, N = 2F (pexypcuenas
Popma,).
52. Hnwmepnoaavus Iade—Sxobu. Mrozomoueuwnas unmepnossyus Ilade.
YucsieHHOEe MHTErPpUPOBAaHUE.
53. Memod neonpedeaeHHvix KoahPhuyuenmos nocmpoenus Keadpamyp
54. Unmepnoasuyuonnsie K6a0pamypot.
55. Cocmasnovie ksadpamypo.
56. Opmo20HaivHble MHO2OUAEHDL.
57. Keadpamyproie gopmyavs Laycca.
58. 3adavu onmumusayuu xkeadpamyp.
59. Ilpasuno Pynee ouenku noepewnocmu. Ilocmpoenue npozpamm ¢ asmoma-
MUYECKUM BbOOPOM WaA2E.
60. Memod Monme—Kapao evrvucaenus unmezpanos.
61. Boiwucaenue unmezpanos 6 Hepe2yaapHom CAYUaE.

Pemenne HesmHelHBIX ypaBHEHMIL.
62. Memod npocmot umepauut: CHCUMAOUWUE U CAGDO CHCUMAIOULUE 0TOODa-
IHCEHUA.

63. Konempyxmustoie meopemvl, 0 cXooumMocmu mMemoda npocmoti umepauu, u
CYWELCMBOBAHUY, KOPHET YPABHEHUS.

64. Memod xopd, memod cexyuux: pacuemmoie Gopmysb, U MeEOPEMBL CXOOUMO-
cmu. Memod napabon.

65. Memod Hevwomona ¢ RE.

66. Memodv, muna npocmoti uMmepayu AL PEUEHUS CUCTNEM HEAUHETHBLE YPaG-
newutt. Memodv, yemamnosaernus.

67. Memod Hviomona 6 R™.

68. Unmepnoaayuonmnvie memodvl nNOCmpoeHus umepayuti 6vbCluwez0 nopaoka:
memod Yebvauésa, §%-npouecc timrena, memod Cmegdencona—Xaycrordepa—
Ocmposckozo.
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Crucok 06s13aTe/IbHBIX 3a,1a.

Bamava 1.1. Hatmu obwee pewenue 6 deticmeumenvrotli popme 0as caedyio-
We20 YpasHenua: Yry2 + Yy = cos 5k .

Bamaua 1.2. Hatmu oeparuvertoe GyHOGMEHMANDHOE DEWEHUE YDAGHEHUSA
Ykt1 — Yo — 12yp—1 = 6} .

Bamaua 1.3. Hatlmu ece pewerusa 3a0auu Ha cOGCMEEHHLE 3HAUEHUS

-2 _
Ye+1 h1/2k+yk Lo g, 1<k<N-1,
1
Yo =0, *ﬁ(yN*qu) =-Ayn, h=.
Bapaua 2.1. Jaa sadawu y +y = exp 2z, y(0) =1 nocmpoums deyxmonen-
HYI0 PAHOCTNHYIO CTEMY 6MOP020 NOPAJKA CTOOUMOCTIU.

Bagaua 2.2. Jas ypasnenus y'(x) = f(x) nocmpoums cxemy Adamca 6mopozo
Yk —Yk—1 _ C1fk—1+ Ccafr—2
nopAdKa annpoKCUMAUUL . = 5

NO2PEUWHOCTNU U UCCACO08AMb YCOTMUSOCTD.

Bapaua 2.3. Jas 3adavu — v + p(z)u = f(x), u(0) =1, u(l) =0, p(z) >0,
NOCMPOUMB PAZHOCMMHYIO CLEMY B8MOPO20 NOPAIKA GNNPOKCUMAUUY HA CEMKe
x; =th,i=0,...,N, h=1/N. Hecaedosamv ycmotinueocmv u crooumocms.

. Hatimu eaaenviti waen

Bapaua 2.4. Jaa 3adavu —u” + u = f(z), v'(0) = 1, /(1) = 0 nocmpoumv
PASHOCTANYIO CTEMY 6TOPO20 NOPAOKG ANNPOKCUMAUUY Ha cemke x; = (i—1/2)h,
i=0,...,N, h=1/(N —1/2). Hccaedosamob ycmolGuusocms u cxodumocmso.

Bagaua 3.1. Ilycmv B — CUMMEMPUYHAA NOAOAHCUMENLHO ONPEIeNCHHAA

mampuya. Jlokazamo, wmo seauuuny +/(BX,X) MONHCHO NPUHAML 34 HOPMY

8EKMOPA X, U HAUMU KOHKCMAHMBL IKGUBGAEHIMHOCTIU, C8A3BIBAIOULUE IMY HOP-

My ¢ Hopmot ||x||z2.

3amaua 3.2. IIycmo A — mampuua npocmotll cmpykmypov,, m.e. nodod-

na Juazonaavrol, u ece AN(A) € [m,M], m > 0. Hokasamv, wmo memod
E+1 k

X —X 2

s = 4 AXF =D czodumea npu 0 < T < U

Bamaua 3.3. [lycmov y 3adawu Ax = b ¢ mampuuyet npocmoti cmpyxmypo.

umeemces 00Ho ompuyamesvhoe cobemeennoe snavenue A1 € [—2.01,—-1.99], a

ocmaavrvie — noaostcumenvhor: N; € [1,3], i = 2,...,n. Hocmpoumsv cxods-
WUGCA UMEPLUUOHHBLT MEMOO OAA PEUWEHUA MAKOT CUCTNEMDL.
a [ 0
Bamaua 3.4. Jas pewenus cucmemvs | B a B | x = b npumensemcs
0 8 «

memod Laycca—3etidenn. Hatimu ece snaverus napamempos o, B, 048 KOMOPHILT
Memo0d CTOOUMCA C NPOUZEOALHO20 HAMANGHO20 NPUOAUNCEHUS.

Bamaua 4.1. Q@yuxyus f(r) = € npubauscaemca na [—1,1] muozouaerom
Jlazpanotca no wemuvipem pasroomemoausum ysaam. Hatimu nauborvwee yenoe
P 6 ouenke nozpewnocmu caedyrouwezo uda: ||f — Ly|lcj—1,1) < 107P.

Bapaua 4.2. Qyuxyusa f(x) = cosx npubiustcaemcs mnozouserom Jlazpar-
orca wa [—1,1] no n uebvuésckum ysaam. IIpu Kaxom 3HAMEHUU N BEAUNUHG
NO2PEUHOCTIU NPUBAUIHCEHUA 6 HENPEPBISHOT HOpMe He npesoczodum 1075,

Banaua 4.3. Cpedu scex mmoz0uienos suda asx> + 522 + a1 + ag Hatimu
HauMEHEE YRAOHAOWULTCH om Hyan ha ompeske [1,2] .

Samada 4.4. IHocmpoumsv MHO20MAEH HAUAYHULEZ0 PABHOMEDHO20 NPUBAUICE-
nua cmenenun = 3 das dywruun f(z) = 3sin® 1024 |22 — 7z 4 10| na ompesxe
3,4].

Bamada 5.1. Ouenumo wucao pasbuerud ompeska N 0Af GUCACHUSA UHME-
epana fol sin(z?) dx no cocmasnoti xKeadpamyproti gopmyae mpaneyudi, obecne-
wusarowee movwrnocmo 1074,

3agayga 5.2. Ilocmpoums keadpamypy Laycca ¢ mpems Yyaiamu 0as 6viucie-

nus unmezpasa I(f) = f_ll \/%dm Yrazamo anzebpauveckuti nopadox moy-

HOCTU MOCTPOEHHOT KEAOPATIYPbL.

1
Bamada 5.3.  IIpedarootcumsd cnocob 6viMuUcCAeHUs UHMESPAA fo 111;82 dx no

cocmaenoti k6adpamyprot Gopmyae ¢ NOCMOAHHM ULG2OM h U NO2ZPEULHOCTIBI0
0(12).

Bagaua 6.1. Vpasuenue x = 21, umerowee dsa kopna z1 = 1 u zy = 2, pewa-
10m Mmemodom npocmoti umepayu Ty = 2271, Heeaedosamo cxodumocmo

MEMOOG 6 3a6UCUMOCTIU OM 8bIOOPA HAMAALHOZ0 NPUBAUINCEHUA T .
3 2

T y: =4,
Bamaua 6.2. Jlasa pewerus cucmemt { o -y =14

memod Hvromona. Ykazamo nenyaesyro oxpecmmuocmov Qs kopusa z = (2,2) u
OUEHUMD WUCAO UMEPayUT N, HeobToduMoe A JOCTNUNCEHUA TMOYHOCTIY, ||Z —
Xp|l2 < 1073 das npoussoavrozo xg € Qs.

NPUMEHAEMCA

Bamaua 6.3. Jlia sviuucienus al/p NPUMEHAEMCA CACOYOULUT GAROPUTIM:
(p—1)zP+ (p+1a
(p+1DaP+ (p—1)a’

Tni1 = @(Tn), p(z) =2

Hatimu nopsadox cxodumocmu memoda.



