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BEJIOPYCCKUMN FOCYMCTBEHHLH;I YHUBEPCUTET

(Ha3BaHHe y4YpexIeHNs BEICIIEro 0Gpa3oBaHus)

(mara yTBepxaeHHA)

Peructpanuornsii Ne V]I- 1065 fyq,

YU COEHHBIE METO/IbI

(nasBanue yaeGHON AUCLMNIIHNHEI)

YueOHasi nporpamMma y4pex/IeHHs BbICIIEro o0pa3oBaHHs
0 y4eOHO# qucuunInHEe JJsl CIelHaAJILHOCTH:

1-31 03 08 MaremaTyka 1 MHGOOPMAIIMOHHBIE TEXHOJIOTHH (10 HAIIDABICHUSIM)
(xoa cenuanbHOCTH) (HaMMEHOBAHKE CIIEUMANBLHOCTH)

2015 .



YuebGHas nporpamMma coctasiieHa Ha ocHose OCBO 1-31 03 08-2014, BBeI€HHOrO
B_neiictere 01.09.2014; VIT mns coeumansHocTy 1-31 03 08 “MaTeMaTuka U
uHGOpMaNKOHHbIe TexHoNoruu (mo HampasieHHsM)” Ne G31-195/yu., Ne G31-
196/y4. ot 30.05.2014r.

COCTABMUMTEJIH:

B.M. Boskos, npodeccop kadenps! BeG-TeXHONIOTUI U KOMIBIOTEPHOIO MOAEIH-
poBaHUA benopycckoro rocyfapcTBEHHOrO YHHBEPCHUTETa, KaHIWOAT (QH3HKO-
MaTeMaTUYECKUX HayK, JOIIEHT;

M.B. Hrnarenko, noueHT kadeAps! BeG-TEXHONIOIHM ¥ KOMIBIOTEPHOIO MOJIENIH-
poBaHUs benopycckoro rocynapcTBEHHOrO YHHBEPCHTETa, KaHAMOAT (QH3MKO-
MaTeMaTH4YEeCKUX HayK, JOLIEHT.

PEKOMEH/IOBAHA K YTBEPXJIEHUIO:

Kadenpoit _eeb6-mexnonozuii u komnvromeprozo moderuposanus
(nHa3Banue Kaeapsr — pa3paboTYHKA IPOrpaMMEI)

(mpotoxon Ne 10 ot _14.05.2015r. );

Y4e6Ho-MeTOnUIeCKOM KOMUCCHEH Mexanuko-mamemamuyueckozo daxyromema BIY

(Ha3paHMe yupexAeHUS BEICLIEro 06pPa30BaHus)
(mpotoxon Ne 6 ot 26.05.2015r. ).




IIOSICHUTEJILHASA 3ATIMCKA

B HacTosiee BpeMs 4HCIIEHHEIE METOABI ABISIOTCA OHHM U3 Haubomee HH-
TCHCHBHO Da3sBHUBAIOIIMXCS Pa3leIOB MaTEMaTHKHA. DTO CBI3aHO KakK C OypHEIM
Pa3BUTHEM BBITHCIUTENBHOH TEXHUKH, HAPAIBAHUEM €€ MOIIHOCTH, TaK M IIH-
POKHM IIDHMEHEHHEM CPE/ICTB MaTeMaTHIECKOTO MOJEIMPOBAHHS IIPAKTHYECKH BO
BCeX Cepax >KHM3HENCATESBHOCTH YeNOBEKa I ONTUMM3ALMH HCCIIENyEMOrO
OOBEKTa WM IIPOTHO3MPOBAHHUA CHTYaLIHH, IlosToMy B mocie/Hee Bpems paspaGa-
TBIBACTCS MHOT'O HOBBIX YHCIIEHHBIX NIPOLEYD, IPHMEHIEMBIX KaK K HOBBIM, TaK H
KJIaCCHYECKMM OOBEKTaM HCCIeJOBAaHMS, TIPH STOM MHOTHE KIACCHIECKHUE AIro-
PHIMEL DEIICHHA 3a/1a9 NPETEPIeBalOT U3MEHEHUs C LENBI0 YIyIIIeHHs! HX BEI-
YUCJIHTEIILHBIX CBOMCTB.

Bce st0 ompenmender BaxHocTh Kypca «UmcieHHEIE METONE» B Y4eOHOM
nponecce, a Takxke o0yciaBIMBaeT HEOOXOOMMOCTh BHECEHHMS CBOEBPEMEHHBIX
M3MEHEHUH ¥ JONIOJIHEHHUIA B €ro CofiepiKaHue.

YuebHas mporpaMMa «UHCIIeHHEIE METOIBI) paspaborana i1 ctynentos I1-
III xypca ouHo¥# opmel o6ydgenus cremmansroctd 1-31 03 08 Maremarnka u
HHQOPMAaIMOHHbIE TEXHOJOTHH (110 HanpaB/IeHWsAM) MEXaHHKO-MAaTEMaTHIECKOro
daxynprera Benopycckoro rOCyAapCTBEHHOT'O YHUBEPCHUTETA.

LentpansHo#t mneeit ob6pasoBaHus mo mucHumIHHE «UHCIeHHEE METObD)
ABIIACTCS HEOOXOMAMMOCTE OGYUYEHUS CTYIEHTOB COBPEMEHHBIM MOAXO0JaM M 4dHC-
JICHHBIM METO/IaM PEICHHs MPUKIAHBIX 3a/1a4, a TAK)Ke IPUHIMIAMY KX rpaMoT-
HOI'O NPaKTUYECKOTO UCIIOJIH30BAHH.

Bropo#i Baxmeiimeii wneeit ob6yueHus sBusercs IIOATOTOBKA CTYIEHTOB K
IIpaKTHIECKOH paboTe B 06JIaCTH YHCIEHHOro MOZENUPOBaHHsl HAYYHBIX U TIPH-
KIIaTHBIX MaTeMaTHYECKUX 33124 €CTECTBO3HAHMS.

Hucuyunmna «YucneHHsIe METOMBD HMMeeT IPUKJIAJHYIO HalpaBlIEHHOCTb.
Ee ocnoenan yens saxmoqarorcs B ocBoenun YJalllUMHCS COBPEMEHHOM TeXHO-
JIoTMH  MaTEMaTHIECKOr0 MOJIENIMPOBaHUA, OCHOBAHHOM Ha MCITONb30BAHHM IHC-
JICHHBIX METOZIOB I IPHUKJIaJJHOTO IIPOrpaMMHOT0 06eceyeHus.

3adauu Jucyunnunbl COCTOAT B U3yUEHHH OCHOBHEIX IIPHHIIMIIOB IIOCTPOE-
HI1 THCJICHHBIX METOZIOB M OLIEHKM HX BBIYMCIHMTENBHEIX KAa4eCTs, HU3Y4EHHUH OC-
HOBHBIX METOZOB 9HCIICHHOTO DEMICHHs 3ajad JIMHeHHOH anreGphl, aHanM3a u
nudepeHManbHEIX YpaBHEHUH, pasBATHS YMEHHA U HaBHIKOB BHIOOpa ajeKBaT-
HOTO aiITOpHTMa, €ro IPOTPaMMHOM peaM3alHy, MHTEPIPETaIiu pe3ynbTaToB
THCIICHHEIX PaCdeTOB M CTENEHH HX JIOCTOBEPHOCTH.

Ombit  mpemozaBanms  xypca «UucnenHsie METOHBl» Ha MeEXaHHKO-
MaTeMaTHdeckoM ¢akymsrere BI'Y noxassiBaer, uro o0ydeHne Ha IIPaKTHIeCKHX
SaHATHAX NOJDKHO MPOBOAMTECS B ABYX HAIPaBIEHUSX: H3yYeHHS OCHOB UHCIICH-
HBIX METOAOB Ha NPHMEpPEe PEIIECHUS TEOPETUIECKUX 3a1a4 ¥ BEIIOTHEHHS pacder-
HBIX paboT ¢ HCIIOJIB30BaHHEM KOMITbI0TepOB. [Ipu 3TOM TOJEKO HemocpencTBeH-
HOE OOINEHNE HCCIIEI0BATeNs ¢ KOHKPETHLIME 3a/1a9aMu KpoMe BO3MOXXHOCTH 3a-
KpeInTE JICKIIMOHHBIH MaTepHal, OMOTraeT AaTh oblee IIpeJCTaBieH e i BEIpa-
60TaTh HEOOXOAUMYIO MHTYHIIO I HaxOoX/IeHHUs 3QEKTUBHBIX ITyTeit pemeHus
3a/1a9 BEIYHCIIUTENbHOM MaTEMATHKH.



B mocnexnue roms BEICOKas TeXHHYECKas OCHAINEHHOCTD U POCT BO3MOXHO-
CTeH BBIYMCIIUTENIEHON TEXHUKH I103BOJIIOT CYIIECTBEHHO OOOraTWThH IpaKTHde-
CKYX0 CTOPOHY BEIYHCIIUTENIBHOIO NpaKTHKyMa. VICIIONb30BaHME HOBEIX COBpe-
MCHHBIX NpPOTPaMMHEIX makeToB (Maple, MathCAD, MatLAB, Mathematica u
Ip.), @, TAlOKe CTAHAAPTHEIX GUOIMOTEK UYHCIEHHOTO AHATH3A IIO3BOJLIIOT, HeE
YriyGnssce B 3HaHHE 9aCTHEIX BOIPOCOB, COCPEZIOTOYHTECS HEIIOCPENCTBEHHO Ha
o0OBeKTe (Lienu) uccnenoBanus, YCKODHTE IIPOLECC HOTY9IEHUS PEMIEHHS TUIOBEIX
3anad. Kak crnencrsue, pemenue Gospmero uucia PasHo00Opa3HEIX 3a[]a4 CII0CO6-
CTBYET NPHOOPETEHHIO CTY/EHTAMH HEKOTOPOTO OIEITA IIPaKTHYECKHUX Pac4eToB.
Ilpu 3TOM CIIeKTp paccMaTpHBaeMEIX IpoGiieM pacINMpsIeTCs OT THIHYHEIX 0 J[0-
CTATOHO CJIOXHEBIX B BEMCIHMTEIBHOM OTHONICHHH 38134, TPeGYIOMuX I THC-
JIEHHOH peanu3alliM HCIONB30BaHMSA MOIIHBIX KoMnbioTepoB. [loseisercs Bos-
MOXHOCTD yAeNATh GoNblle BHUMaHHA aHATH3Y XapaKTEePUCTHUK BBIYHCIIUTENBHBIX
4lITOPUTMOB M CBSI3M NPAKTHYECKHX PE3YNHTATOB C MOTyISHHEIMH TEOPETHIECKH-
MH OLIEHKAMH.

Boree Toro, gacTs Bpemenu, ocBoGosxmaromerocs 3a cuer HCIIOJIb30BaHHS CO-
BPEMEHHO# BEIYMCIIMTENBHON TEXHUKH, TI03BOJISIET YAENATh 60oNblle BHUMAaHUSA e~
TaJIbHOMY PacCMOTPEHHIO TEOPETHYECKHMX 32[a4 BEIYHCIIMTENBHON MAaTEMATHKH.
ITO0, HECOMHEHHO, ABJISETCS BAXKHEIM MOMEHTOM BEIYHCIIUTENBHOTO NIPaKTHKyMa,
TIOCKONIbKY, KaK, IIPaBAJIO, MMEHHO TaKOrO POAA 33[a9d TIOMOTAIOT YCBauBaHMIO,
3aKpEIVICHHUIO U GoJiee IIOJHOMY ITOHMMAHMIO OCHOBHEIX OIIpENENICHHM, TOHATHH,
PE3YJIBTATOB M alITOPATMOB BEIMHCIIUTENEHON MaTeMaTHKH. Kpome TOr0, pereHue
TCOPETUMECKHX 3a/a NO3BOJIIET YCTAHOBHTD CBSA3b MEX/IY Pa3iTHIHBIMH pasgena-
MH MaTeMAaTHKH, B JaCTHOCTH, THCIEHHOTO aHANM3a, W, KaK CIIEAICTBHE, CIIOCOO-
CTBYET IOJIHOTE BOCHIPHATHS Kypca IO YKMCIEHHBIM METOHAM. Ilpu sTOoM 3Hauw-
TC/IbHO BO3PACTaeT POJIb CaMOCTOATENBHON pabOTEI CTYNEHTOB Han IIpEIMETOM,
0e3 wero ero ycmemmHoe ocBoeHume NpeACTaBIsIeTCd MalIOBEPOSATHEIM. OOmas
OLCHKA Ka9eCTBa yCBOCHHUS CTY/EHTaMH yJeGHOro Marepuana OCYILECTBIIIETCH B
XOZi€ BEINOJIHEHNST HHAVBH Y aILHEIX 3a/IaHHIL.

Ilporpamma kypca «Uucienusie METOABD) COCTaBJICHA C YYETOM MEXIIPEX-
METHBIX CBs3e{ U IIPOrpaMM II0 CMEXHBIM JUCIMIUIMHAM. Ero usydeHue 6asupy-
©TC Ha 3HAHWSIX OTAEIBHBIX Pa3/IeiOB U3 YHUBEPCHTETCKHX KypcCoOB 110 anrebpe u
TCOpHH 1HCel, FEOMETPHH, MaTeMAaTHIECKOMY aHAIM3Y, dynxnmonansHoMy ana-
T3y, udepeHIHaNbHEIM ypaBHEHUM U YPaBHEHHSM MaTeMaTHIeCKOM GU3UKH.

B ocHoBy yueGHON mporpamMmsr gucmruEEE «UHCIeHHER METOJbI» II0JIO-
KCHBI OTHOMMEHHEIE IIPOTPaMMEl, Pa3paGoTaHHbIE aKaTeMHKOM A.A.Camapckum
MI'Y um. M.B. JloMonocoBa) axanemuxom H.C. BaxBanoBem MI'Y um. M.B.
JlomoHOCOBA).

B pesyneTate usydenns mucHuIIHHEL CTYZIHT JOJKEH

3Hamo:

— HCTOYHMKH IOTPENTHOCTH YHCIICHHEIX PE3YIIBTaTOB;

— TOHATHA YCTOMYHMBOCTH, CXOAMMOCTH M BEIMHCIHTENBHOMN CIIOKHOCTH HHC-
JICHHEBIX aJITOPUTMOB;

— Tpe6GOBaHUI KOPPEKTHOCTH OCTAHOBKH 3a/1a4my;

~— OCHOBHBIC IPHEMB] OLEHKH [OTPENTHOCTH YHCIIEHHBIX METOIOB;

— HasHa9eHHE U BEMMCIUTENbHbIC Ka4ecTBa HanGoliee TOMYISPHBIX HCIIeH-



HBIX METOJIO0B HHTepronupoBanus (popmymnsl Jlarpamka um HeioToHa, MeTox
HaWTydIIero NpHOMMKEHHS B CPETHEKBAAPATUYHON HOPMe), IPHOIIKEHHOTO HH-
TerpupoBanus (popmyisl Tpanenuit 1 Cumicona, meTons! THna [aycca HauBbic-
el anreGpanveckol CTEINeHH TOYHOCTH), MU 3a1ad anreGpL, mabdepeHIHAND-
HBIX ypaBHeHHH (Meron I'aycca, LU-(axTopusamus, HTEpalHOHHEIE METOMEI
Puuapncona, Slko6u, 3eiinens, mociemoBaTenbHOM BEpXHEH penakcanuyd, MHHU-
MaJIbHBIX HEBA30K, CONPSDKEHHBIX IPafineHTOB, MeToabl PyHre-KyTTel 1 Anamca,
METOJ{ CTPelbObl, GEICTPOE MUCKpETHOE IpeobpasoBanue Dyphe);

— JMOCTOHHCTBA M HEMOCTATKH SABHBIX U HEABHBIX YHCIICHHBEIX METOMOB pelle-
Hus nubdepeHIMaNbHBIX YPaBHEHMI;

— COBPEMEHHBIC T€HICHLINH B Pa3sBUTHH METOJIOB YHCIEHHOIO pEIIeHHs Ma-
TEMaTHYECKUX U MPHKIaAHBIX 33034

— ymems:

— OLEHUTH KOPPEKTHOCTH OCTAHOBKH 3aJa9H;

— BBIOpATb aNeKBAaTHEIM METOJ IS YMCIEHHOIO PEeIIeHHMs IOCTAaBIEHHOH 3a-
AQ9H;

— HCIIONB30BaTh YHCIECHHBIE METOABI IJIA PEIleHMs MaTeMaTHYeCKHX 3amad
anre0psl, aHamu3a ¥ AU GepeHIMATEHEIX YpaBHEHHMIA,

— aHaJIM3UPOBATE IOCTOBEPHOCTH U TPAKTOBATh YHCIIEHHEIE PE3YIIbTATHI;

enaoems:

— HaBBIKAMH PabOThI ¢ COBPEMEHHBIMH IIPOIPAMMHEIMH CPEACTBAMU YHCIICH-
HOr'o PEIIeHHs MaTeMaTHYECKHX U MPUKIANHEIX 33734,

— HaBBIKaMM NIPOrPaMMHPOBAHKSA YHCIIEHHEIX AITOPUTMOB;

— OCHOBHBIMH [IPHEMaMH aIIPHOPHON U aIllOCTEPHOPHO# OLIEHKH ITOrPEeIIHOCTH
YHCIICHHOI'O peIIeHH 3a5a9 anreOpsl ¥ aHaIM3a.

Kypc «Uucnennsie Metons» paccuurad Ha 308 9acos B 3—6 ceMecTpax, Hu3
HUX 174 aynutopHEIX Yaca, B ToM 4ucrne 68 gacoB nekuuii, 90 9acos nmabopaTop-
HBIX 3aHATHH U 16 gacoB ayn. koutpons YCP.

PexoMennyercs ciexyomee pacnpedenenue uacos 1o KypcaM H BHIaM
y4ebHoi1 paGoTHL.

B tom W3 uux
Ox3ameH, | 3ager, (Bcero| umcie Ayn.
CEMECTD |CeMecTp | 3acoB | aymurop- |Jlexmmit Jlabop ATODHEIX KOHTPOJIb
HEIX 3aHATHHU VCP
3 ce- 3 54 36 18 14 4
MECTp
4 ce- 4 52 34 16 14 4
MeCTp
> ce- 5 86 54 18 32 4
MECTp
6 ce- 6 116 50 16 30 4
MECTp
Bcero 308 | 174 68 90 16




COLEPXAHHUE YYEBHOI'O MATEPHUAJIA

Tema 1. Beenenue

O6 OCHOBHEIX 3a/1a4ax U COIep>KaHUH BEIIHCIIUTELHOM MAaTEMaTHKYL.
ConepxaHve M Ha3sHAYE€HWE BEIMHCIUTENHHOTO SKCIIEPHMEHTa B TPakTOBKe A.A.
Camapckoro.

Tema 2. DneMeHTHI TeOPAH MOrpenHocTei

3Hadamye U BepHEIe NU(PH B 3aMICH NPHGIMXEHHOr0 THciIa. AGCOIOTHAS B OT-
HOCHTENbHas IOTPEIHOCTH. [lorpemsocTa apudmMeTiHyeckux oneparuii.

Ilpsmast u o6paTHas 3aa49 TEOPHH OTPENIHOCTEI,

IlpuMeprl HEYCTOHYMBEIX aNIrOPHTMOB.

Ilorpemnocts Beraucnenuit Ha DBM. Iorpenmsocts OKDYTJIEHHH ¥ KOMIIBIOTED-
Has 3aIIUCh YKCell.

Tema 3. WaTepnonnposanne u npu6ankeHne bynxkomii

Cucremsl dynxumit YeGbimesa. MnTepnonupoBatie 0606IMEHHEIME MHOIOWIE-
HaMH.

AnreGpandeckoe mHTeprioNMpoBanue. IlocTpoenue HHTEPIIOIANUOHHOTO MHOIO-
wieHa B hopme Jlarpamxa.

Koneunrie pasHocrn.

Pasnienennsle U pasHOCTH, MX CBOMCTBA.

WuTepnonsauonusiii Maorowied HeoTona.

IIpescTaBnenye MOTPEIHOCTH HHTEPHIOTUPOBAHHS.

MHHHMU3aIHS TOTPENHOCTH HHTEPIOIMPOBAHHS JUCKPETHO 3aHaHHBIX (QyHKIIHHA.
Msuorounens: Ye6rnuesa.

MHuHHMU3aIHS NOrPEMHOCTH HHTEPIONMPOBAHHS IS byHKIM, 3a0aHHEBIX HA OT-
peske.

HHTepnionipopaHne 10 paBHOOTCTOSIMM Y37IaM.

Hurepnomiposanue crinaiinamu.

HnrepnonsnuonHas 3aja4a DpMHTa.

Tpuronomerpraeckoe nuTEpnONMpOBaHHe. JIUCKPETHOE U OeIcTpoe mpeoGpa3zoBa-
Hue Oypee.

YHucnensoe muddepeHmpoBanye i OLIEHKA ero IIOrPEITHOCTH.

3anaya anmpokcuMalmu. MeTo HauMeHbIIHX KBaJpaToB.

Tema 4. IIpuGnuskenAoe BLIYACIEHHE HHTErpajioB

Ksanpatypusie ¢hopmynsr obmero suja. KsanpaTtypHrie ¢opMybl, ocHOBaHHEIE
Ha anre6pandeckoM HHTEPIOIMPOBAHNH.

Ilpocrefinmme xBamparypHele npaBmia Herorona-KoTeca. IorpemHOCTH MHTETpPH-
pOBaHHA.

Cocrasnrle xBagpatypHsie dopmyis: Herotona-KoTeca. ITorpemHuocTs uHTErpH-
pOBaHHUA.

IlpaBuna Pynre um OifTkeHa NpaKTHYecKON OLEHKM MTOTPENIHOCTH KBaApaTYPHBIX
¢dopmyr.

KBamparyprbie dopmynsr tema TIaycca. Ontamusamus pacnpeneneHus y3iaoB
KBagpaTypHOH GopmyrEL.

HactHele cimydam xBagpatyp ['ayccosa Tuma. Beraucienue HUHTETPAJIOB OT (yHK-
[[M} CIIeUAaJILHOrO BHIA.



Tema S. O6o6menne HHTCPIOJHPOBAHHSA H THCICHHOr0 HHTErPHPOBAHNU Ha
cay4aiil pyHKOuii MHOIMX nepeMeHHbIX

WnTepnonMpoBaHye MHOrOWIEHaMI MHOTHX IIEPEMEHHEIX.

Yucnernoe quddepenmumpopanue QYHKIHI MHOTHX IIEpEMEHHEBIX.

Brraucnenue kpaTHbIx uHTErpanoB. Meron Moure-Kapio.

Tema 6. Uncaennpie MeTOoabl pelieHnsa cucrem JIAY

Hopwms1 BexTopoB 1 MaTpui. Ouenka IIOTPEIIHOCTH pemmenus cucreM JIAY. Uuciio
06yCII0BIeHHOCTH.

Ipsmere Metonsr. Meton I aycca. Bribop Benymero snemenra.

LU daxropuzanus. Pasnoxenue Xonenkoro. Meton mporosxyu u OpTOroHam3a-
107078

Wrepanmonnsie MeTonE! pernenus cucteM JIAY., Merton npoctoit urepanuu.
CXOIMMOCTh HTEpalMOHHBIX METOMOB. Ouenka uwucna wureparmii. Bri6op onru-
MaJIbHOI'O IIapaMeTpa.

HesBHble mTepauvionnsie Metomsr. ITomstue o nepeobycnasiuBarene. MeTomsl
Sxobu, 3eiinens, nocnexosarensHolt BEpXHEH penakcaumy.

Mertone! mauckopeiimero ciycka u COMNPSDKEHHBIX I'PadWEHTOB.

Tema 7. Beruuciienne coGCTBeHHBIX 3HAYECHHMI H COOCTBEHHBIX BEKTOPOB
MaTpHI

CaoiicTBa cO6CTBEHHEIX BEKTOPOB ¥ COOCTBEHHEIX 3HAYEHUIA Marpu1t. IIpeoGpaso-
BaHUe onoous.

Kanonmgeckas dhopma ®pobenmyca. Merox Jlanunesckoro.

CrenenHoit MeTon HaXOX/IEHHS MAKCHMAIBHLIX 110 MOZYyJII0O COOCTBEHHEBIX 3HAYe-
1305078

Merton Bpamenuii. ITousTre o QR anropurme.

Tema 8. Pemienne HeunefinbIx YPaBHEHHIi H CHCTeM

Otnenenue xopreit. Metox auxoroMun. Kparnsle kopuu. Kopru momeoMoB.
Meron npocroit urepanum. Vciosre cxomuMocTd 1 CKOPOCTH CXOJHMOCTH.

Merox Herotona. KBanpatuanas cxomumocTs. Momudukamnu mertona Herorona. -
ITonsaTHe 0 MeTomax HeMHEHOM ONTHMMH3AIMK. I'payieHTHEIE METOIEL
O63opHEle 3aHsTHA IO TeMe «UncIeHHEe METOABI INHEHHON anreGpEl ¥ MeTOAEI
PCIICHHS HETUHENHBIX YpaBHEHMID)

Tema 9. Uncisiennoe pemenne 3anaun Komu ANsi OGLIKHOBEHHBIX Au(depen-
HHAJTbHBIX YPaBHEHHU

Onnomarossle MeToOEI. Merton Jitnepa. Onenka CKOPOCTH CXOAMMOCTH.

MeTtons! Pynre-KyTTkl.

MHoromarossie MeTOEL. YcroitunBocTs, ycioBue kopHed. Metoa Anamca.
IloraTHe 0 XKecTkUX cucTeMax oLHy.

A-ycroitauBocts. Meton I upa.

Tema 10. Unciennoe pemenne KPaeBbIX 3a1a4 1Al 00bIKHOBeHHBIX aAndde-
PEeHIHAILHBIX yPaBHEHMH

PasHocTHEI MeTox pemmenus KpaeBo# 3a/1a4u 111 ypaBHEHHS BTOPOTO Hopsiaka.
Meroxsl mocTpoeHus pasHOCTHEIX cxeM. HHTerpo-MHTEpHONANHMOHHBIN METOL.
TIoHsTHE O KOMITAKTHEIX Pa3HOCTHBIX CXEMAX. Merton I'anepkumna.
AnmpokcuManus ¥ cXomuMocTh. Orenka IIOTPEIHOCTH JIMHEWHBIX pPa3sHOCTHBIX
CXeM.



Pa3sHOCTHEIE METOZBI peIeH s KpaeBhIX 3a1a4 I HeMMHeHHEX OJY.

Mertons! pemykiuu KpaeBeIX 3a1ad K 3amadam Komm. MeToms nuddepeHIHaIs-
HOH IIPOTOHKH ¥ METOJ CTPEILOEI.

Tema 11. UncJieHHOe pemeHne HHTETrpaJbHLIX ypaBHeHHii ®pearonsma
OcHOBHEIE ITOIXOOEI K PEIECHHIO HHTETpaIbHBIX ypaBHEeHUH. Meton ®@ypre as
HCIIEHHOr0 PEIIEHNA HHTErPAIbHbBIX YPaBHEHHUI THIIA CBEPTKH.

Tema 12. IlocTpoenne H HCc/leAOBaRMe PA3HOCTHBIX CXeM AJIS 33134 MaTeMa-
THYeCKOoH ¢usnkn

PasHOCTHBIE CXeMBI N1 ypaBHEHHs TeIUIOIpPOBOJHOCTH. KaHOHMYecKu#t BHI
YCIIOBHE yCTOHIMBOCTH JBYXCIIOHHEBIX Pa3sHOCTHBIX CXeM. Y CTOHYHBOCTS, aIIpoK-
CHMALUs U CXOOUMOCTb.

PasHOCTHEIE CXEMBI Ml ypaBHEHHs IepeHoca. CnexTpanbHbIi KpUTepHii ycTOM-
YUBOCTH.

Pa3HOCTHEIE CXEMBI IS SIUTAIITHIECKUX ypaBHeHuH. [IpyHIMT MakcuMyMa
O630pHoe 3anATHE 1O TeMe «METOAEI IHCIEHHOTO PEIIeHUs T pepeHIHATEHEIX
YPaBHEHHUH

Peanusanus pasHOCTHBIX cxeM. MeToJ| IepeMeHHBIX HanpaBJIeHuil 1 MeTo Apoo-
HBIX II1aroB.
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TPEBOBAHHS K KYPCOBOMY IIPOEKTY (KYPCOBOM PABOTE)

Kypcosoii pa6ota, kak dopma Texymeil arrecramuu CTYIEHTOB, SBIIETCS
BH/IOM CaMOCTOATEJIEHON paGOTHl CTYEHTOB, HOCHT yIeGHO-HCCIIeN0BATE IbCKHIM
XapakTep U IpeJcTaBIieT coboi pemeHne yue6HOM 3aqa9m o H3y4aeMod y4del-
HOH JIUCIUIUIMHE B COOTBETCTBHH C YCTAHOBJIEHHEIMH TpeOOBaHUAMH.

Ilopsnox opraHu3anuM KypcoBOro IPOEKTHPOBAaHUA M 3aIIUTHl KYPCOBBIX
paboT onpenensercs yapesKIeHHEM BBICIIErO obpazoBaHws.

Crynent snpase BEIGpaTh TeMy KypcoBoi PaGOoTEI M3 YHCIIa YTBEPKIEHHEIX
Ha Xade/pe MM CaMOCTOATENHHO HPEIIOKHTE TeMY KypCoBO# paboTh ¢ 060cHO-
BaHHEM ee IienecoobpasHocT. [ (OpMHUpPOBAHMS YMEHHI M HABEIKOB paboTEI B
KOMaHJle BO3MOXHO BEIOJIHEHHE IPYIIIOBOTO 3aJaHHs, HpedyCMaTPHBAIOLIErO
paboTy HecKoNbKuX 06yqaromuxcs Ha OHOMH KypcoBoii paGoroii. B sToM ciyuae
KaXJIOMy M3 HUX yCTaHaBIMBaeTCd MHAWBHIYAIbHEIH 06HEM 3a1a4 B COOTBET-
CTBHH C 00BEMOM U YPOBHEM OOLIMX TpeGOBaHMIA.

Henn kypcoBeix paGor
no Jucyunnune « Qucnennvie memodviy:

a) 3aKpenuTh, YIIIyGHTh U PacIIHPHTE TEOPETHYECKNEe 3HAHUS I10 JUCIIH-
TUIMHE © y9E€TOM COBPEMEHHEIX TEHICHLMH B Pa3BHTHH METOLOB HCIEHHOTO pe-
IIEHHS MaTeMaTHYECKHX U IPHKIAJHEIX 329,

6) oBIIazieTs HABEIKAMM CAMOCTOSTENHHOM PaGoTHI ¢ HAy4HOH JIMTEepaTypoi;
HaBBHIKAMH PaGOTEI ¢ IHPHMEHEHUEM COBPEMEHHEIX IIPOrPaMMHBIX CPEACTB YHC-
JICHHOTO PEIICHHUsT MATEMATHIECKHX U IIPUKIATHEIX 33134,

B) 3aKPENUTh M YIIyOHTh HABEIKH IIPOrPaMMHPOBaHUs YHCJIEHHBIX aJro-
PHUTMOB;

T) OBNaJETh OCHOBHEIMH IIPHEMaMU anpHOPHOH M allOCTEPHOPHOH OIEHKU
TIOTPEIIHOCTH THCIIEHHOTO PEIIeHHs] MaTeMaTHIeCKHX 3a/a4 aireGphl, aHAM3a |
AU GepeHITHaTbHEIX YpaBHEHIA;

M) BEIpabOTaTh YMEHHs IPOM3BECTH BHIGOp a/eKBATHOIO MeToja sl JHC-
JICHHOTO pEIICHN [IOCTABNEHHON 3a11a4u; COPMYIHPOBATE CYX/IEHHE U BEIBOJEL
JIOTHYECKH ITOCIIEOBATENbHO M JOKA3aTeJIbHO MX H3JIOXKUTH, BHIIOJHUTE aHAJIN3
AOCTOBEPHOCTH M TPAKTOBKY YHCIIEHHBIX PE3yIIbTATOB;

e) BEIpaboTaTh yMeHHe My OIHIHON 3aIHTEL

Ha BrImonmHeHme KypcoBoit paGoTHI [0 mUCIMIUIHHE «Yucrennsie Memoovdy
OTBOAMTCA 40 4JacoB BHEAYNUTOPHOH YIpPaBISIEMON CaMOCTOSTENLHOIM paboThI
crynenra Ha II xypce B 3—4 ceMecTpax u 40 yacos BHEayJIUTOPHOH ynpaBiseMoii
caMocTosTeNpHOH pabotsl Ha III Kypce 5—6 cemecTpax.



Tpebosanus k cmpyxmype xkypcogor pabomei. CTpyKTypa KypcoBoit paGoTs
AOIDKHA CIIOCOOCTBOBAaTh PACKPHITHIO HM3GDaHHON TeMB ¥ OBITH AHATOTMYHA
CTPYKTYPe NWIUIOMHOH paGoThl: MMETh TUTYNBHBIH JIHCT, pedepart, comepxanwue,
BBEIICHHE, OCHOBHYIO 9aCTh, 3aKIIOYEHHE, CITHCOK MCIOIB30BAaHHEIX HCTOYHUKOB 1
IIPAIIOKEHHS.

Tpebosanus k codeporcanuto (ocHoeHoil wacmu). TpeboBanus k pedepary u
COAEPIKaHMIO (OCHOBHOM 9acTH) KYPCOBEIX paGOT aHATOTHIHEL ImpaBHiIaM 0hopM-
JIeHHs pedepaTa ¥ comepKaHuUs DUIUIOMHEX paboT. Bo BBeeHHH 060CHOBEIRACT-
Cs1 aKTyaJIbHOCTE BEIOpaHHOM TeMsl, onpenensercs obwas neb KypcOBOH paboTsl,
KOHKPETHBIC €€ 33/jaTi M METONB! HccilefoBanmsa. OCHOBHAS 9acTb paGOTE BKIIIO-
9aeT IBE - 9eTHIPE INaBEl, KOTOPEIE Pa3OHBAIOT Ha pasiessl M IoApasmeNs. Kask-
Aas [IaBa MOCBAIMASTCA PEIIEHHIO 33124, CQOPMYITHPOBAHHEIX BO BBEIEHHH, U 3a-
KaHInuBacTCs KOHCTaTamueldl uToros. Cephe3HbIE TEOPETHIECKHE ITOIONKEHMIS
HeOOXOIMMO NaBaTh CO CCHUIKOM Ha McTOUHMK. Hamwucamue KypcoBO# paboTEl
npeanonaraeT Gonee riy6okoe H3ydeHne U3GPAHHOMN TEMEI, HEXeTH OHA packpsl-
BacTCA B y4eOHOM smTeparype. B pa6oTax, HOCSIMX B OCHOBHOM TEOPETHIECKHUIA
XapaKTep, aHAUSHPYs JTUTEPATypy IO TeMe HCCIeNOBAHHSA, U3y4as M OMHCHIBAS
OIEIT HAOMIONAeMBIX COGHITHI (fBIeHH), CTyHEHT 00SA3aTeJIbHO BBICKA3EIBAET
CBO€ MHEHHE M OTHOIIEHHE K 3aTParMBaeéMbIM CTOPOHAM MPOGIIEMEL.

Tpebosanus x ogpopmnenuro. O6vem Kypcosoit paboTsl — 10 25-30 crpamu
TICYaTHOTO TeKCTa pasMepa 14pt, BEIIOIHEHHOro Yepes 1,5 MEXCTPOTHBIX UHTEp-
Baya. OpopmieHne 3aKTI0Y€eHN S, CIIHCKA HCIIOE30BAHHBIX HCTOUYHHKOB 1 IIPHJIO-
KCHHA OCYIIECTBIICTCS B COOTBETCTBHH C TpeGoBaHusmu ['OCTa. Pa6oty cum-
BAIOT B NANlKy-CKOPOCHIMBATEIb WM IIE€PEIIIETAIOT.

Brionnennas crymentoM Kypcosas pa6oTa IIPOBEPSIETCS PYKOBOAMTEIEM
paboTe! B cpok 1o 10 mueit mo 3aIlUTEL 3alluTa KypCOBEIX paboT IIPOU3BOIUTCS
10 Hadala SK3aMEeHAlMOHHOH CecCHM Iepef KOMUCCHEH, KoTopas dopmupyetcs
3aBeAYIOIMM Kae[poit B cocTaBe He MEHEE JBYX YENOBEK C y4acCTHEM pYKOBOJM-
TeJst KypCOBOM paGoTHI.

Ha 3amuTte crynenTt o6s3an KpaTKO H3JIOKHUTE CojepxaHue paboThHl, HaTh
HCHUEPIBIBAIOINE OTBETHI Ha BOIPOCH! WIEHOB KOMHCCHH. OLEeHKa KypCcOBoOH pa-
GOTHI BBICTABIIAETCS KOMHICCHEH 110 UTOraM 3aIHThL K Ka4eCTBY BBIIIOJHEHHOM pa-
OOTEL.

Ilpamepnas TemaTHKa KypcoBBIX paGoT

1. Anre6Gpanyeckoe HHTEpHIOMMPOBaHHe dyHKIMit B CITyyae KpaTHBIX Y3710B.
2. Busyanusarius pe3yIbTaToB YMCIEHHOTO 9KCrepuMeHTa B Matinab.

3. OnepaTopHsIe HHTEPIOIALHOHHEIE dopmyner Tuna HetoToHa.

4. IHTepIONAIMOHHEIE ONepaTOpHEIE GOPMYIIH TN DpMHTa.

5. IIpsMEIe 3KOHOMUYHEIE METOJIH pelIeHus Pa3HOCTHEIX I'PaHHYIHEIX 3a7ad.
6. iTepanuoHHEIE METOIB! peIIeHus Pa3sHOCTHEIX 'PaHHYHEIX 337124,

7. MHOTOCETOYHEIE HTEPAIOHHEIE METOIEL.

8. Meron npubmwkeHHoi (hakTopH3aIHK MATPHYHOM SKCIIOHEHTEL

9. CexTpansHEIe MaTPHITEL b depenumposanus. CBolicTsa U IIPHIIOXKEHUS.



TEMA: AJTEBPAMTYECKOE MHTEPITIOJIMPOBAHUE O YHKIIA
B CJIVHAE KPATHBIX V3JIOB

COAEPXXAHHME

BBEJIEHUE
1 3AJJAYA AJTEBPAVYECKOI'O WHTEPIIOJIMPOBAHUS ®VHKIMIB
CJIVUAE KPATHBLIX V3JIOB
1.1 TlocranoBka 3anaqu
1.2 CymecTBOBaHHE ¥ €MHCTBEHHOCTS HMHTEPIIOJIAIMOHHOI0 MHOTOWIEHA
1.3 IlorpenHOCTs HHTEPIONMpPOBAHHS
2 HWHTEPIIOJUIITAUOHHBIE ®OPMVJIBI TUIIA DPMMTA C V3JIAMU
ITPOU3BOJILHOM KPATHOCTH
2.1 IlpencraBneHne NOrPENIHOCTH HHTEPHOMHPOBAHMS AHATHTHIECKOH byHKITHI
2.2 DpMHTOBO NpeACTaBIEHHE HHTEPHIOIAIMOHHOTO MHOTOWIEHA
2.3 OyHIaMEeHTANBHEIE MEOTOWIEHED HHTEPIIOMPOBaHHMS 110 ABYKPATHBIM y3J1aM
2.4 DyHEnaMeHTaNBHEIE MHOI'OWICHEI HHTEPIOIUPOBaHHS I 3afaddl C y3JIaMH
TPEThEN KpaTHOCTH
2.5 Ilpumeprr
SAKIIIOYEHHUE
JIMTEPATYPA |
ITPUJIOXXEHME 1
ITPUJIOXEHUE 2

ITIPUMEPHEI OB BEM 3ATAHUS

1. Vi3yauts TeopeTmaeckuii MaTepHal mo COOTBETCTBYIOIIMM BOIpOCaM II. 1,
IL 2 (1. 2.1, 2.2) ¥ H3ITOXUTE €0 B KYpPCOBO pabore, ucronms3ys [2, c. 55-60], [4,
C. 41-50], czienaB COOTBETCTBYIOMIHNE CCHUTKH HA MCTOTHHK uHbOpMaLHH.

2. Jloxazate uMeromuecs [4, c. 48—49] GopMynEr 11 npexcTasnenus (yH-
ASMCHTAILHBIX MHOTO™ICHOB HHTEPIIOIMPOBAHHS 10 ABYKPaTHEIM y3maM (1. 2.3).

3. Ilomy4uTs caMOCTOSTENBHO (GOPMYIHl s IIpEeNCTaBICHUs (PyHIAaMEH-
TaIbHBIX MHOTO'JICHOB HHTEPIIONHPOBAHIS C y3/IaMU TPeThell KpaTHOCTH (II. 2.4).

4. IIpOMILIIOCTPHPOBATH Ha KOHKPETHEIX npuMepax [4, c. 49-50] noctpoenue
MHTEPIOAMOHHBIX (OPMyYJT THIa DPMHUTA C Y3)IaMH Pa3iHYHOMR KpaTHOCTH, a
TaIOK® MX HHBAPHAHTHOCTH OTHOCHTENLHO MHOTOYIEHOB COOTBETCTBYIONIMX CTe-
neHei (m. 2.5).

6. CrienaTb BEIBOJIEI, KacalOMIMecs Pe3yNbTATOB CAMOCTOSTEIEHELX HCCIeno-
BaHUH, H U3JIOKUTD HX B 3aKIIOYEHHH.

JIMTEPATVYPA

Baxsanos H.C., Xunxos H.II., Ko6enskos I'.M. Uncnennsie MeToAsl — M.: Hayka, 1987 .

2. Kpsuios B.U., Bo6kos B.B., Monacteiprsit ILV. Brmumcimremsare Meroxel. T. 1. — M.:
Hayxka, 1976.

3. Kpemos B.U., Bo6kos B.B., Monacteiprsiit I1.1. Hagana Teopuy BEIMHCIHTEIBHEX METO-
IoB. IHTepIoNMpoBaHue B HHTErpHpOBaHUe. — MH.: Hayxa u Texnmka, 1983.

4. Mricosckux U.U. Jlekmun Ho MeTORaM BEIMMCICHHTI: y4ebroe mocobue. — CII6.: Mag—so C.

ITerep6. yr—ra, 1998.

—
.



TEMA: BU3VAJIM3AILVA PE3VJIbTATOB
HWCJIEHHOI'O OKCITEPMMEHTA B MATJIAB

COAEPXXAHUE
BEJEHWE
1 ©VHKIIMM TIOCTPOEHMS I'PAOGVKOB ®VHKIIMI OHOM U NBYX
IIEPEMEHHBIX
1.1 CewmelictBo ¢ynkuumii plot U BcroMoraTenpHEIE OyHKIME odopMIeHH
rpa¢uxos
1.2 Busyanusanus ¢yHkiumii 2-X mepeMeHHEIX (contour,mesh)
1.3 Ipocreiinme bynxuum anuMarmu
1.4 Busyanusanys JByMepHEIX BEKTOPHBIX IO
2 BUBVAJIM3ALIVA TPEXMEPHBIX TAHHBIX
2.1 QyHKIMM IOCTPOEHHUS H3OTIOBEPXHOCTEH
2.2 Busyanusarus JaHHBIX B INIOCKOCTH CEYeHMS M Ha ITOBEPXHOCTH Tpexmep-
HOro Teja
2.3 Busyanusaius IMHEN TOKA B TPEXMEPHOM IIPOCTPAHCTBE
3AKJIIOYEHUE
JIMTEPATYPA
IMTPUJIOXXEHUE

ITPMEPHBI OB HEM 3A TAHUSA

1. MisyanTs rpadudeckue Bo3smMoxuocTH Matlab.

2. O3HaKOMHTECS €O CrIOCO6aMy BH3yaTH3ALHHI ONHOMEPHEIX M MHOTOMEPHEIX
JAHHBIX (QyHKIWMET OHOM, ABYX U Tpex IIEPEMEHHBIX ).

3. MI3yauTs 0cOGEHHOCTH BU3yaIM3aLiu BEKTOPHBIX JaHHBIX (IpaJdeHTOB CKa-
JIIPHOTO TIOJIS] ¥ JIMHUH TOKa).

4. Iloimy9uTs HaBBIKH HCIIONB30BAHHSA TpadUIecKiX ¢ynxnuit Matlab u mpue-

MOB O0popMITeHIs rPahUKOB (hYHKIHIA.
JIMTEPATYPA

1. BT Iloremxun. Beenerne B Matlab (v 5.3). - M.: Tuanor-MH®U, 2000.
2. http://www.mathworks.com/help/matlab/release-notes.html.



10.  IToxasats, uro pemennem 3agaun Kouwm y,  —2xy, +y,, =0, Yo=1,

Y =2x, SIBJISIFOTCS TTOJTHHOMBI YeOrImeBa BTOPOTO pona
i+1 i+l
(x+\/x2 —1)+ —(x—\/x2 —1)+
U,(x)= , [x|=1.
( ) 2\/x2 -1 I l

11. Halitu obmee pemende ypaBHEHHS Vi =9y, +6y,,=0,
i=0,x1,%2,....

12. Halitu ofmee pelleHne  ypaBHEHHS Vig — 2 Vi+¥Y,,=0,

2
i=0,t1,+2 ...

13. Onpenenuts 1000-# wieH mocienoBaTeNLHOCTH, NEPBHE [Ba WiEHA
KOTOPOH PaBHBI e[IUHULE, a TIOCIEAYIONHE ONPEENAIOTCS PEKYPPEHTHEIMA COOT-
HOIICHUAMH V,,, =y, + ¥, i=2,3....

14. Hafitu obmee pemenwe ypasHemms by, — ¢y, +ay,_, =0,
i=0,£1,%2,.... '

15. Haiitu obmee JEeHCTBUTEIHHOE peueHue YpaBHEHHS
2y =y, +y,=0,i=0,£1,%2,....

16. Haiitu pemenwe pasHOCTHOM 3amaum 2y, +3y,, + Vi =0, y,=2,
»=L

17. Haiitn pemenue pasHOCTHOM 3ajadm y,,, +4y,,, + 4y, =0, y,=1,

y=4.

MorxHo Takke PeKOMEHIOBaTh B KadecTBe 3alaHMi Ul CaMOCTOSTENIbHOM
paboTr ynpaxknenus u3 c6opuuka 3axa4 [3]: rn.10, 3anaqm 51-56.

Paspenn 11-12. YUncjieHHOe pelienye HHTErpaibHbIX ypaBHenunii ®pen-
rojnma. IlocTpoenne u HccneqoBaHne Pa3sHOCTHBIX CXeM AJIS 33024 MaTeMa-
THYecKkoii pusuxn (8 cemectp, 22 uaca).

1. TloctpouTs pasHOCTHOE ypaBHEHHE, AIIIPOKCHMHPYIOLIEE muddepeH-
Ou Ou
IIUaJIEHOE ypaBHEHHE i a-a?+ ¢(x,t) Ha cetxe (x,,t,), rhe x, =mh, t, =nr,

HCIIONB3Ys MIabJIOHEL:

D) I(x,.t,) ={(%, 1,t,)(Xp1t, ) (Xt rtuir (s by I

2) m(xm’tn) = {(xm'tn—l)’(xm-l’tn)’(xm’tn)’(xm+l’tn)’(xm’tn+l )};

OLeHUTE MOTPENIHOCTE aNmpOKCHMAauH JH((EepeHIHATEHOTO YpaBHEHHUS
PasHOCTHEIM B TOUKE (x,,?, ).

2. IlocTpouts ammpoxcuMamuo ycnosus #(0,¢)=y/(t) ¢ [IpUBII€9eHUEM

. . 1
3Ha4YeHUH CETOYHBIX byHKIHIi B TOYKax: D (Eh’ t,,) ;

2) (%h, t, J,(%h, t, ),(% ht, ) . OneHHUTE OTrpeNHOCTS annpoKCHMANHH.



1
Yo = Yn _ Y1 = 2Vn t Vo
T K
2
(] _ ] = mh
CHUMHpYeET AU depeHIHaIbHOe YpaBHEH e P Ha ceTKe (X,,t,), x, =mh,
1

T
f, = nT, CO BTOPBIM IIOPAAKOM IO 7 U YETBEPTEHIM IO /1, eClH h_2 = g

3. Iloxa3aTh, 9YTO pa3sHOCTHAs cXeMa amrnpoK-

2

u
4.  Ilycte pams! muddepeHUMaIbHOE ypaBHEHHE i Y pa3HOCTHas

axz
ntl _ _n ntl n+l n+l n n
cxema 2o —Im _ & Vs 2;:'; Vet +(1-0) sl 22;”’ Y . Haiitu, pu ka-
T

KOM 3HA9YeHHM NapaMeTpa O MOPSNOK allIpOKCHMaIuy OyAeT BTOPEIM IO T U
BTOPHIM 1O /.

5. HccnemoBaTe  CXOOMMOCTH K = pelleHMIo  3agayd  Komm

ou Ou
Et—=ag, —0<x<+40, 0<t<T, u(x,0)=y(x), —c0o<x<+w, a>0-Const
PEIIEHHi creayrommeit pasHOCTHOH CXEMBI

n-1

Y=V =aay,7,+1—y,',',+a(1_a)y2-y2-1,
h h

T
=y(x,), m=0,t1,%2,., n=01..N-1, Nr=T.
6. I/Iccne,szaTL CXOJJMMOCTB Pa3HOCTHOM CXEMEI
I =Y (1= g) Y = e A Yk | Ve =2Vt Vi
T 2h? 2h? ’

m=12,.M-1, n=0L.N-1,Nc=T, Mh =],

=y(x,), u; =0, u}, =0,
K pelneHHro TuddepeHIuanspHoil 3aqaqu

2
@=a_§‘, 0<x<1, 0<t<T,
ot ox
u(x: 0) = l//(X),

u(0,t)=0, u(l,t)=0,
3nmece x, =mh,t =nr, 0<o<l1.

7. Ilpu kakmx 3HaveHwsx napamerpa @ €[0;1] pasmoctmas cxema
n+l n n+l n+l n+l n n n
u, —u, —2u" +u u . —2u +u .
—_—m=(1-9) et —rlp@—ml_—m ml yeroliqupa?
T h h
8. Onpenemuts, mpn kakux 3HaveHwsix mapamerpa 6e€[0;1] cxema
un+1 _ un n n n un

m___myQ u’"*‘h_ U (1- 6)“—”’% =0 ycToiiunpa?



0 2
9.  Ilycts mansl muddepeHIHAIEHOE YpaBHEHHE > = Pl U pasHOCTHas

n+l n n+l n+l n+l n n n
ym _ym_ ym+l_2ym +ym—1 ym+1_2ym+ym—l
=c z +(1-0) :
T h h
KOM 3HAQUYCHHH napaMﬂpa (o2 l'IOpH,HOK annpommaulm 6yI[eT BTOpBIM Ino 7 1
9eTBEPTHIM 1O /1.

10. HccnemoBaTh ¢ NOMOINBIO CHEKTPAIBHOTO IIPH3HAKA YCTOHIHBOCTH

cxeMma . Haiith, mpu ka-

n+l n n n 2 _n n n
" -U woa—u . hu  —2u +u
Pa3HOCTHOH CXEMBI —2 " +a "'+12h m_1 _E— m+1 hzm m-1 _ ().
T T
11. HccnemoBaTh ¢ HOMOINBIO CHEKTPAILHOTO IMpPH3HAKA YCTOHYHBOCTH
n+l n n n 2 n n n
Pa3sHOCTHOM CXEMBI Un " Um B Uy G T U 2uzm tn g
T 2h 2 h

12. OmnpenenuTh HOPSIOK aIMIPOKCHUMAIlMH Pa3HOCTHBIX CXEM Ha pelle-
HHY YPaBHEHHS TEIJIOIIPOBOJHOCTH U IEpEHOCa

n+l n+l

n n n n n
a) Ym _yl':l =y:|-l_2ym+ym+l +f , 6) Ym _ym+ym+l_ym=0.
T h? " h
13. MeTomoM rapMOHUK HCCIIEAOBATh YCTOMIMBOCTD Pa3HOCTHOM CXEMBI
n+l

Yo = Vn Ve =Vn _
T h
14, Kaxkoti(ue) 3 mabiioHoB

2
4
COOTBETCTBYET THMIIOBBIM HESBHBIM ABYXCIOHHBIM CXe€MaM JJI HeCTaIllMOHApPHOTO
YPaBHEHHUS TEIUIONPOBOLHOCTH?
15. PasHocTHas cxeMa IUI1 ypaBHEHHS TEIUIOIPOBOLHOCTH HMEET MOpsi-
JIOK aNmpoKCHManuu O(h* +7) M CXORUTCA. Bo CKONBKO pa3 BO3pacTyT BHIYHCIIH-
TENIbHBIE 3aTpaThl 110 JaHHON pa3sHOCTHOI cxeMe ecnu TpeOyeTcs YBEIWYHUTh TOU-

HOCTh pemieHus B 16 pas. IIpeanonaraercs, 4To BEIYHCIUTENBHEIE 3aTPATEl PACTYT
IIPOIIOPLIMOHANBHO YUCITY y3JI0B CETKH.

-
1.

MoxHO TakXke pEeKOMEHIOBaTh B KadeCTBe 3aJaHHil I CaMOCTOSTENBHOM
paboTe! ynpakHeHus U3 cbopHuKa 3ama4 [3]: ri.11, 3agaun 49-57.
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CPEJICTBA JHATHOCTHKH
PE3YJIbTATOB YYEBHOM JEATEJIHHOCTH

Pexomenmyrorcs cnemyromue GopMEl MUATHOCTHKH KOMIIETEHIIUIA.

YerHan dopma

. CobecenoBanmus.
. KomnoxsuyMmer.

ITncemennas ¢popma

. KonTpomsHsie onpockr.
. KonTponbHEIe paGoThI.
. ITy6nukaimu crateii, Te3UCOB JOKIamOB.

YcTHO-HCbMeHHasi popma

. OT4eTHl 0 JOMAITHHM NIPaKTHYECKHM 3aJaHUAM C MX YCTHOM 3alliTOM.
. Or4eTs! o 1a6opaTOpHEIM paboTaM ¢ HX YCTHOM 3aIUTOi.

. KypcoBele paboTsI ¢ uX yCTHOM 3amuTOI.

. 3a4eTEHL.

. DK3aMeH.

Texnnueckas popma

. DNIEKTPOHHBIE TECTEL



IIPOTOKOJI

COIVIACOBAHMSI YYEBHOM IIPOI'PAMMBI

IO W3YYAEMOMI

YYEBHOM [JUCOMIUIMHE C JAPYTHMH JAUCHUILINHAMMA

CIIENUAJILHOCTHA

Ha3Bauwue Hazsauue IIpennoxenus Pernenwe, npunstoe

JMUCLIMILIVHEI, Kadenpsr 06 W3MEHEHMsAX B CO- | Kadempoii, paspabo-

C KOTOpOH JepKaHuy yaeOHoi TaBIIeH yueOHyI0

Tpebyetcs cora- IIpPOrpaMMEI nmporpammy (¢ ykasa-

COBaHHeE YIPEXJICHH BBICLIErO | HUEM J]aThl H HOMepa
00pa3oBaHus N0 y4eb- | mpoTokoIa)

HOHM THCLMIUINHE

Anre6pa u Teopus | Beicmmeit an- | Her BHocuth usmenenus
1Z (V) reOps! 1 3a- He TpeOyercs
IUTHI HH- (mpotokon Nel0 ot
dbopmanuu 14.05.2015r.)
I'eomeTpus I'eomerpun | Her BHocuTh n3MeHeHus
A METOUKH He TpebyeTtcs
Ipernonasa- (mpoToxon Nel0 ot
HUSI MaTe- 14.05.2015r1.)
MaTHKH
MaremaTnueckuit | Teopuu Her Brocuts usmenenus
aHam3 byHKITHH He Tpebyetcs
(mpotokon Nel0 ot
14.05.2015r.)
DyHKIHOHANBHEIH | @yHKIHO- Het BHOCHUTE H3MeHeHHs
aHaJu3 HaJIBHOTO He TpebyeTcs
aHaJu3a (mpotokon Nel0 ot
14.05.2015r.)
Hubdepernuans- | Duddepen- | Her Brocuts usmenenus
HEIE ypaBHEHHS HAATBHBIX He TpebyeTcs
YpaBHEHUH (mpotokon Nel0 ot
U CUCTEMHO- 14.05.2015r.)
ro aHaJIHu3a
VYpapHeHus Mate- | Marematun- | Her Brocuts nsmenenus
MaTHYECKOH ¢u- | geckoit ku- He TpebyeTcs
3UKH OepHEeTHKH (mpotokon Nel0 ot

14.05.2015r.)




Ha 2016/2017 y4e6Hslif rox

AOIOJHEHUS 1 U3MEHEHMS K YYEEHOH IIPOT PAMME

No
1500

JlonoHeHns ¥ U3MeHeH s

OcHoBaHue

B nosicuutensuyio 3alUCKY BHECTH TPeGOBaHMUS K
KOMITETEHIIUAM CIICI[HATHCTA:

axkanemmdeckue — AK-1, AK-2, AK-3, AK-4, AK- 5,
AK-6, AK-7, AK-8, AK-9

conMalbHO-T4HOCTHEIE — CJIK-1, CJIK-2, CJIK-3,
CJIK-4, CJIK-5, CJIK-6;

HpO(beccpIOHaJILHLIe IK-1, TIK-2, I1IK-3, ITK-4, T1K-
5, IIK-6, IK-7, TIK-8, TTK-9, IIK-10, ITK-11, TIK-12,
IIK-13, TIK-14, TIK-15, IIK-16, ITK-17, I]I(-18 I1K-19,
IIK-20, ITK-21, TIK-22, I1K- 23, IIK-24, TIK-25, TIK-26,
I1K-27.

544,

Y4ebHast porpaMMa nepecMoTpera u omobpeHa Ha 3ace

TCXHOIIOTU! M KOMIBIOTEPHOTO MOJEITHPOBAHUS (mpoToxon Ne

NaHuM Kadenapsl Be6-
9 ot 27.05.

2016r.)
3aBenyrommii kadenpoii @// 5
/
KaHJ. GU3.-MaT. HayK, TOLEHT B.C. PoManguk
(yuenas crenens, yuenoe 3BaHHKe) (nozirmcsy (H.0.®amunusn)
YTBEPXIIAIO

Hexan pakynsrera

KaHn, ¢u3.-MaT. HayK, NOIeHT

ILT". Mengsenes

(yuenas crenens, yaenoe 3BaHue) (no, B) (M.0.bamunns)




AOIIOJTHEHUS U U3MEHEHUS K YYEBHOM IIPOIPAMME
Ha 2017 /2018 y4e6HEIif rof

No
n/n

Hononnenvs u uaMenenus

OcHoBauue

1.

Hob6asnena nureparypa:

Kpemens, E. B. Hurepnonupoanue.
QucnenHoe uHTerpuposanue:
NPaKTUKYM JI CTYIEHTOB MEXaHHKO-
MaTeMaTH4eCKOro ¢akypTeTa,
00yYaroIuXxcs o CeNUATEHOCTH

1-31 03 01 "Martemaruxa (o
Hanpasnenusim)" / E. B. Kpemens, 1O. A.
Kpemens, A. 1. KpaBuyk. — Munck:
BI'Y,2012.- 169 c.

B nocobuu usnoxens
3a/laHug U METOANYECKHE
PEKOMEHAALMH 110
BBIYHCIIHTENIBHOMY
NPaKTHKYMY JUIS CTYJEHTOB
MEXaHHKO-
MaTEMaTHYECKOTro
dakynsreta BI'Y nueBHoi
bopmEI 06ydeHus.

B nocobuu npencrasnensi
14 naboparopusix pa6ot o
METOAaM BEIYHCIIEHHUH 110
TeMaM "DNIeMeHThl TeOpHH
norpemHocTeii",
"Ipubmmxenne GpyHKLHiA.
UnTepnonuposanue u
anmnpoxcumarus",
"UucnenHoe
auddepeHuupoBanme 1
HHTErpupoBaHue".

Yuebnas nporpamma [ICpECMOTpEHa U oJ0OpeHa Ha 3acenaHuu Kadenpel Beb—
MEXHONO2UT U KOMILIOMEPHO20 MOJENUPOBaH LS (npotoxon Ne %2 or/7, /4. 201¥I‘.)

3aBenyromuit kadbenpoit

kKanna. dbus.-mar. HayK, AOLIEHT

By

(y4eHas crenens, yueHoe 3BaHHe)

B.C. Pomanuux

( noM

YTBEPXJIAIO

HexaH dakynsrera

KaHj. ¢hus.-Mar. HayK, JOLIEHT

W7

(U.0.Damunus)

I.I". Mengenes

(yuenas ctenens, yuenoe 3panue)

(nonh\ux
1

(H.0.®amunus)




