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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.07 CoBpeMeHHbIe anropuTMbl BbIYHUCIIUTESNIBHON MaTeMaTUKN

1. Kog u HaumMeHoOBaHMe HanpaBreHusA noaroToBku/cneumnanbHOCTU:

01.04.02 lNMpuknagHaa maTemaTuka N MHGOPMaTUKa

2. Mpodunb noarotoBku/cneymanusauma: MaTemaTudeckme OCHOBbI U MNpOrpaMMmpoBaHue
KOMMbIOTEPHOM rpaduky, WUHPOPMAUNOHHBLIE TEXHOMOMMWU B  3KOHOMMUYECKOW AeATENbHOCTH,
KOMMbIOTEPHbIE TEXHOMOMMW B 3aJadax MaTeMaTuyeckon U3nkM, ONTUMM3aLMM U ynpaBneHus,
MaTtemaTuyeckoe 1 nporpammHoe obecnevyeHme NHPOPMaLMOHHBIX CUCTEM

3. KBanudumkauma BbinyCcKHUKA: MarucTp
4. dopma ob6y4eHus: o4Has

5. Kachepgpa, oTBevarowan 3a peanmsaymio AUCLUUNNNHDbI: Kadeapa BblYMCNTENBHOMN
MaTeMaTUKN U NPUKNIAaHbIX NHPOPMALMOHHBLIX TEXHOMOMNI

6. CoctaButenu nporpammbli: Kop3ayHuHa B.B., K.T.H., gOUEHT

7. PekomeHpaoBaHa: HaydHoO-meTogmyeckum cosetoM pakynbteTta NMMM 22.03.2024, npotokon Ne5
8. YueOGHbIn ron: 2024-2025 CemecTtp: 1

9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenb nayyeHusa ancumnnmHbl « COBPEMEHHbIE anroOpUTMbl BbIYUCIIUTENBHON MaTeMaTUKnUy —
AaTb CTyAeHTam rnybokme 3HaHUA O COBPEMEHHbIX anropuTMax YMCIEHHbIX METOAOB, a Takke
cnocobax UX MccrnenoBaHWA B BbIMMCIIUTENBbHOM 3KCNEPUMEHTE MNPUMEHUTENbHO K aHanuay wu
CVHTE3y MOAENMPYEMbIX CUCTEM.

3agaun Kypca: O3HaKOMIeHWe CTYAEHTOB C OCHOBHbIMW MaTreMaTU4eCKMMU MNOCTaHOBKaMM
BbIYNCIIUTENbHbBIX 3agayvy NIMHENHOW anrebpbl, OCBOEHWE CTy4eHTaMuM COBPEMEHHbIX anropuTMoB
nuHenHon anrebpbl, OCBOEHWE CTyaeHTamu Ga3oBbiX TEXHOMOrMA MeToda KOHEYHbIX 3N1eMEHTOB,
OCBOEHWE CTyAeHTaMu COBPEMEHHbIX arrOpMTMOB peLLUEHUs KpaeBbiX 3a4au.

10. Mecto y4e6GHOWM pgucuunnuHbl B cTpykType OOIM: [OucuunnuHa «CoBpeMeHHble
anropuTMbl BblYUCIINTENBHOW MaTemaTukny BxoauT B 6nok b1 obsasaTtenbHom 4vacTu
nporpamMmmbl MarucTpatypbl U udyyaetca B 1 cemectpe. MN3yyeHne AaHHOro Kypca LOMKHO



GasumpoBaTbCs Ha 3HaAHWUWM CTyAeHTaMu Mmatepuvana auvcunnnunH  «MHgopmaTtuka n
nporpammupoBaHue», «Anrebpa», «MaTtematmyeckun aHanusy, «OuddepeHumanbHble
ypaBHeHUsa», «4nucneHHble MeToabl», UdydaembliX B paMkax nporpaMmmbl NoAroToBkuM Gakanaespa
Nno HanpasfieHUsaM PU3NKO-MaTeEMaTUYECKNX HaYK.
11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuunnuHe/moayno (3HaHUSA, YMeHUs,
HaBblKW), COOTHECEHHble C nNnaHupyeMbiMU pe3yribTaTaMu OCBOEHUA oOOpa3oBaTeNibHOM

nporpaMmmbl (KOMNETEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

MeToAbl NS OLLEHKN
KayecTBa 1
afeKBaTHOCTH
MaTeMaTn4ecKmx
Mopenen

Koa HazeaHue Kop(bl) MHugnkaTop(bl) MnaHupyemble pe3ynbTaTbl 06y4YeHus
KOMMEeTEHUMM
OrK-3 CnocobeH OrlK-3.2 MpumeHsieT 3HaTb: COBPEMEHHblE MeToAbl M anropuTMbl
pa3pabaTbiBaTtb TEeXHosormmn BbIYMCMUTENIBHON MaTEMaTUKK
mMaTemaTnyeckme MaTemMaTu4ecKoro
Mogenu un MOAENUPOBaHUA N | YMETb: NPUMEHATb TEeXHosorum
NPOBOANTb UX BbIYMCMIUTENBHOIO | MaTeMaTU4YecKoro MOZENUPOBaHNS "
aHanus npwm 3KCMNepUMeHTa Ana | BbIYMCIIMTENBHOIO 3KCMnepuMeHTa npu
pelleHnmn 3a4ad B npoBeeHus UCCnefoBaHUM  Hay4yHbIX WM TEXHUYECKUX
obnactu KOMIMJIEKCHOTO npobnem B obnactu BbIYUCUTENBHON
npogeccuoHasnbH uccrnepoBaHust MaTemMaTuKu
on AeATenbHOCTH Hay4HOW Unu
TEXHUYECKON BnapgeTtb: HaBblkaMy MNPUMEHEHWSs METOLOB WU
npobnembl anropMTMOB BbIYMCIIMTENBHOW MateMaTuKu npu
NpOBEAEHMN HAaYYHOrO UCCNefoBaHUSA
OnkKa3.3 Pa3pabaTbiBaeT 3HaTb: YHUBEpCarnbHble mMeToabl

BblYMCNUTENBHON MaTeMaTuKu Ans peweHuna
NPakKTU4eCKnXx 3agad, MeToabl OLLeHKN Ka4yeCTBa
COCTaBfIEHHbIX MoOJenen, Mux OOCTOMHCTBA WU
HEeOoCTaTkn

YMmeTb: I'IpI/IMeHHTb Ha I'IpaKTI/IKe MeToAbl OUEHKHN
KayecTBa MaTemMaTU4eCKnx MoJenen,
COBpeMeHHbIe mMeToabl Bbl‘-ll/lCJ'II/ITGJ'IbHOVI
MaTtemMaTuku, moauduumpoBatb UX afeKkBaTHO
rnoctaBfieHHOW Lenu

Bnapetsb: HaBblKaMu npuMeHeHna n
MOD,VICbI/IKaLI,VIVI COBpPEMEHHbIX anropnTtmos
BbIYUCNINTENTbHON MaTeMaTUKN U ajaropmtmos
OLIEHKWN aeKBaATHOCTW COCTaBfIEHHbIX MOAENEN

12. O6beM gMcuUnnuHbI B 3a4eTHbIX eguHULax/yac

4/144

Pdopma NpoOMEXYTOUHON aTTeCTaLMUU(3avem/sKk3ameH) IK3AaMEH

13. TpyaoeMkKocTb NO BUAaM y4ye6Hon paboTbl

TpynoemMKocTb
Bug yuebHolt paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHasa paborta
nekyum 32 32
npakTuyeckune 0 0
B TOM ymcne: nabopartopHble 16 16
KypcoBasi paboTta
CamocTtosaTenbHas pabota 60 60
lMpomexyToyHas aTTecTauns 36 36
WToro: 144 144




13.1. CopepxaHue QUCLUNIIUHDI

n/n

HanmeHoBaHue pas3aena
ANCUUNJINHDI

CopepxaHue pasgena AUCUMninHbI

Peanuzauus
pasgena
ONCUUMNWHBI C
NOMOLLIbIO
OHMaWnH-Kypca,
JYMK *

1. Nekuyun

1.1

BeepneHue

Ll,enb n 3agayvn n3yvyeHnAa CoBpemMeHHbIX ariroputmMoB
BbIYUCNIUTENBHON MaTEMaTUKK

CoBpeMeHHble
anropuTMbl
BbIYNCIUTENBH
on

MaTeMaTuKu
(marucTpsbl)

1.2

MeToabl nMHenHon
anrebpbl

Obuwan TaKTUKa pPeLleHUn CUCTEM  JIUHEWNHbIX
anrebpavyeckux  ypaBHeHui. PelweHne cuctem
NUHENHbIX anrebpanyecknx ypaBHeHWU 6onbLion
pa3mepHocTU. KOMnakTHbIe CXxeMbl XpaHeHus. MeTtoabl
peLleHns CUCTEM JIMHENHbIX anrebpanyeckux

ypaBHEHUI C pa3pexXeHHbIMY MaTpuLamMm

CoBpeMeHHble
anropuTMel
BbIYNCIUTENBH
on
MaTeMaThKm
(marucTpsbl)

1.3

MeTof KOHEYHbIX
ANIEMEHTOB

PyHKLUMKN hopMbI, hopMUpoBaHKe aHcambnei

CoBpeMeHHble
anropuTMsl
BbIYNCIUTENBH
on

MaTeMaTuKu
(marucTpbl)

1.4

MeToabl TpuaHrynauum

ManI/ILl,bI CMEXHOCTU, MUMHUMU3aLUA LLUNPUHBbI NEeHTbI
paspeLuatoLlent CUCTEMbI YpaBHEHUI

CoBpeMeHHbIe
anroputMbl
BbIUMCIIUTENBH
on
MaTemaTuku
(maructpsbl)

1.5

MeToapl pelleHnsa KpaeBbIxX
3agay

MeTop, KOHEYHbIX
ANNMNNTUYECKUX 3aaay

3NieMeHTOoB Aand pelwleHuna

CoBpeMeHHble
anropuTMsl
BbIYMNCMMTENBH
on

MaTemMaTuku
(marucTpsbl)

2. lTabopaTopHble 3aHATUA

2.1

MeToabl nMHenHon
anrebpbl

PeweHne cucrem
ypaBHEHMN BOsbLLON
CXEeMbl XpaHeHus.

JNIMHENHbIX anre6pamquK|/|x
pa3MepHOCTH. KomMnakTHble

CoBpeMeHHble
anropuTMsl
BbIYNCIUTENBH
on

MaTeMaTuku
(marncTtpbl)

2.2

MeTtopn, KOHeYHbIX
3NEMEHTOB

ManI/ILl,bI CMEXHOCTU, MNHUMU3aLUUA LUUPUHBbI NEHTbI
paspeLualoLlen CUCTEMbI YypaBHEHNIN

CoBpeMeHHbIe
anropuTMbl
BbIYNCTIUTENBH
on
MaTemMaTuku
(marucTpsbl)

23

MeToabl TpMaHrynaumm

MuHuMHn3auna LLINPUHDbI
CUCTEMbI ypaBHeHI/II7I

NeHTbl  paspeLualolLeit

CoBpeMeHHble
anroputMbl
BbIYNCIUTENBH
on

MaTeMaTuKu
(marunctpbl)

MeTopnpbl peleHna KpaeBbiX
3agad

MeTofabl KOHEYHbIX 3NEMEHTOB AJ1A perweHuna
ANNMNNTUYECKNX 3aaaud

CoBpeMeHHbIe
anroputMmsl
BbIUMCIIUTENBH
on

MaTemaTuku
(marunctpbl)

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN




Buapl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHne TemMsbl CaMoCTOSTeNbHaS
n/n (pasgena) gucumnnuHel Jlekunn MpakTuueckme | JlabopatopHblie pabora Bcero
1 BeeneHune 2 0 0 2 4
> MeToabl nMHenHon 8 0 4 14 26
anrebpbl
MeToa KOHEeYHbIX 8 0 14 26
311EMEHTOB
4 MeTogbl TpUaHrynauum 6 0 15 25
MeToab! peLleHns KpaeBblX 8 0 15 27
3agau
UTtoro: 32 0 16 60 108

14. MeToanyeckue yKkasaHusi Ansi ooy4arolmxcsi N0 0OCBOEHUI0 AUCLIUNIIUHbI

KonnyecTtBo YacoB, oTBeeHHbIX AN NEKUMOHHOro Kypca, He No3BOSISeT peann3oBaTth B
nekumnsax scen yyebHon nporpammebl. icxoasa na aToro, KaXkabl NIEKTOP CO34aeT CBOK TEMATUKY
NeKUMn, KOTOPYK B YCTHOW UNM MUCbMEHHOW bopme npeacTaBnaAeT CTyaeHTaMm Npu NepBon
BCTpeye. BaxHO CTygeHTy NOHATb, YTO NekuMsi ecTb cBoeobpasHas TBopyeckaa dopma
camocToaTeNnbHOM paboTbl. Hago nbiTaTbCA CTaTh aKTUBHBIM COYYACTHUKOM FeKuuu: oymartb,
CpaBHMBAaTb M3BECTHOE C BHOBb NOJSTyYaeMbIiMU 3HAHUSIMM.

Mpn ncnonb3oBaHMM OUCTAHUMOHHBIX 0OpasoBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
oby4yeHna BbLINOMHATL BCE YyKasaHusa npenogasatenied no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO NOAKMYATLCA K online-3aHATUAM, cobnogaTb pekomeHgauumn no opraHu3aumm
camocToATeNIbHON paboThbl.

PaboTtass ¢ nutepaTypor nNo TemMe 3aHATUKW, OenanTe BbINUCKN TEKCTa, Copep)Kallero
XapakKTEPUCTUKY WN KOMMEHTapum yxe 3Hakomoro Bam wuctoyHuka. YmeHue pabotatb C
nuTepaTtypon O3HayaeT HayyYUTbCs OCMbLICIIEHHO MOSIb30BaTbCs UCTOYMHMKaMu. [Mpexae 4vem
NPUCTYNUTb K OCBOEHUIO HAay4YHOW NnuTepaTypbl, PEKOMEHOYETCA YTeHUEe Y4eOHUKOB U y4eObHbIX
nocobun.

Mpu nogroToBKe K 3K3aMeHy crnegyeT B NOSIHON Mepe UCMNOfb30BaTh NEKLMOHHbIN MaTepuarn
N akageMUYeCcKUnKypc yyebHuka, peKoMeHOoBaHHOIo npenogasartenem.

15. Tlepe4yeHb OCHOBHOM WU AONOSIHUTENILHOM nNUTEpaTypbl, PeCypCcoB WHTEPHEeT,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHas nutepaTypa:

Ne
n/n

NcTOYHUK

Mempos, W. b. BeedeHue 8 8bl4ucAuUMEsbHy0 Mamemamuky : y4ebHoe nocobue / W. b. lempos, A. U. J/lobaHos. — 2-
e u3d. — Mockea : UHTYUT, 2016. — 351 c. Pexcum docmyna: https://e.lanbook.com/book/100737

baamos, W. A. BbluucaumensHas mamemamuka : y4ebHoe nocobue / U. A. baamos, O. B. Cmapoxunosa. — Camapa :
MryTu, 2017. — 205 c. Pexcum docmyna: https://e.lanbook.com/book/182330

HAemudosuy b. 1. OcHosbl 8bl4ucaumensHol mamemamuku : y4e6. nocobue / b. I1. emudosuy, U. A. MapoH. —
Mockea : /laHb, 2011. — 664 c. Pexcum 0docmyna: https://e.lanbook.com/book/2025

Amocos A. A. BolyuciiumernsHoie memoosi / A. A. Amocos, 0. A. [lybuHckud, H. B. KonyeHoga. — Mockea : /laHs,
2014. — 672 c. Pexcum docmyna: https://e.lanbook.com/book/42190

1

6) gononHUTenbHas nutepartypa:
Ne
n/n

McTOYHUK

PabeHbKull B. C. BeedeHue 8 8bl4ucaumesnbHyo mamemamuky : yueb. nocobue 0514 cmyd. 8y3o8 /
B. C. PabeHbKuli. — Mocksa : @usmamaum, 2008. — 284 c.

®addees /1. K. BoryuciumensHole memodsl AuHeliHoli anzebpsi : yuebHuUK / . K. ®addees, B. H. daddeesa. —
CaHkm-llemepype : /laHs, 2002. — 733 c.

Bame K.-t0. MemoOsi koHe4YHbix snemedmos / K.-F0. bame. — Mocksa : @usmamaum, 2010. — 1022 c.
CezepnuHd /1. lpumeHeHue Memoda KOHeYHbIX snemeHmos / /1. CezepauHd. — Mockea : Mup, 1979. — 392 c.

Patic xc. MampuyHble 8blvucieHua u mamemamuyeckoe obecrniederue / [xc. Palic. — Mockea : Mup, 1984. —
264 c.

1

HlW| N

B) MH(POPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (0duLmManbHble pecypchl
NHTEPHET)*:



https://e.lanbook.com/book/100737
https://e.lanbook.com/book/182330
https://e.lanbook.com/book/2025
https://e.lanbook.com/book/42190

Pecypc

1. www.lib.vsu.ru — 30HanbHAs Hay4YHas bubauomeka Bry

Komosuy A. B. PeweHue 3a0a4 mernaonposodHoCmuU MemoOoM KOHeYHbIx 3nemeHmos / A. B. Komosuu,
2. . B. CmaHkesuy. — Mocksa : U30amenscmeo MITY um. H. 3. baymaHa, 2010. — 88 c.

Pexcum docmyna: http://biblioclub.ru/index.php?page=book&id=256805

Komosuy A. B. PeweHue 3a0a4 meopuu yrnpy2ocmu memo0om KoHeYHbix 3nemeHmos / A. B. Komosuy,
3. . B. CmaHKesuy. — Mockea : U130amenscmeo MITY um. H. 3. baymaHa, 2012. — 112 c.

Pexcum docmyna: http.//biblioclub.ru/index.php ?page=book&id=257610

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne

NcTOYHUK
n/n

Kop3syHura B. B. JlabopamopHblili IpakmuKym o YucaeHHbIM memooam : yueb. nocobue. Y. 1 : Teopusa /

1 B. B. Kop3yHuHa, 3. A. LLlabyHuHa. — BopoHex : UTML| BrY, 2011.

Pexcum docmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-139.pdf

Kop3yHuHa B. B. JTabopamopHsbili MpakmuKym o YucsieHHbiM memooam : yyeb. nocobue. Y. 2 : UHdusudyanbHele
2 3a0aHus / B. B. Kop3yHuHa, 3. A. LLlabyHuHa. — BopoHexc : UML| BrYy, 2011.

Pexcum docmyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf

CospemMeHHble an20pummbsl 8bI4UCAUMENbHOU Mamemamuku (mazucmpest) / B. B. Kop3yHuHa. —
Ob6pazosamenbHbili nopmarn «3aeKmpoHHsIl yHusepcumem BIrY», — Pexcum docmyna: https://edu.moodle.ru.

17. Obpa3oBaTenbHble TEXHONOMMU, UCNONb3yeMble NpU peanu3aumm y4e6HON AUCLUNIIUHI,
BKMOYasaA AUCTaHUUOHHble obpasoBaTenbHble TexHonorun (AOT), anekTpoHHoe oOOy4yeHue
(90), cmewwaHHOe 0by4eHune):

Mpn peanusaumm yd4ebHOW AUCLMNIIMHBI UCMONBL3YIOTCA WMHMOPMALMOHHbBIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru n https://e.lanbook.com. [OucuunnuvHa peanusyetca C
NPUMEHEHNEM 3MEKTPOHHOrO0 00y4YeHUs U OUCTaHUMOHHbLIX obpasoBaTenbHbIX TexHonorun. [Ons
OpraHn3aunmn 3aHATU peKkoMeHOOoBaH OHNamH-kypc «CoBpeMeHHble anropuTMbl BbIMUCUTENBHON
MaTtemaTuku (MarncTpbl)», pasMeLLEHHbIN Ha nNnaTtopme ANeKTPoHHOro yHusepcuteTa BIY (LMS
moodle), a Takke NHTepPHeT-pecypcChl, NpMBeaeHHbIe B M.158

18. MartepmanbHo-TexHU4eckoe obecnevyeHme AUCUUNIUHBLI: YyebHaa  ayguTopus:
cneunanuavpoBaHHas Mebenb, KomnblTeEp (HOYTOYK), MynbTUMegunHoe obopyaoBaHue
(npoekTop, 3KpaH, CpeacTBa 3BYKOBOCMPOM3BEAEHUS), gocka (MenoBasd mnu mapkepHas), OC
Windows 8 (10), MO Adobe Reader.

19. OueHo4Hble cpeacTBa Ans npopeaneHusA TeKymeﬁ n npome)KyTquoﬁ aTtrecrtauum

MopsiAoK OLEHKM OCBOEHUS obydallummncs yd4eGHOro matepuana onpegensietcs
cofepkaHveM creayoLmnx pa3aenos ANCUMNIUHDI:

HaumeHoBaHue WHankaTop(bl)
I.':l/?., pasperna AMCUMnInHbI Kona:((e;()&H [OCTUXEHNS OueHouHble cpencTsa
(moayns) u KOMMETEHLM
MeToapbl NMHENHON OrK-3 OlnK-3.2
1. | anrebpbl OnkK-3.3 JabopaTtopHas paboTa
MeTof KOHEYHbIX OrK-3 OlK-3.2
2. | anemeHTOB OlK-3.3 JlabopaTopHas paboTta
3 | MeTtoabl TpuaHrynauum | OMNK-3 OrnK-3.2 JlabopaTtopHas paboTa



http://www.lib.vsu.ru/
http://biblioclub.ru/index.php?page=book&id=256805
http://biblioclub.ru/index.php?page=book&id=257610
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-139.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-140.pdf
http://www.liv.vsu.ru/
https://e.lanbook.com/

No HaumeHoBaHue K NHpounkaTop(bl)
'w | PasmenaavcumnnmHbI OMneTeH LOCTUXEHUS OLieHOYHbIEe CpeaCcTBa
nn (mopyns) Lna(n) KOMMEeTeHLMM
OlK-3.3
MeToabl peLueHus OlK-3 OlK-3.2 Na6opatophas pabora
4 | KpaeBblx 3agau OlK-3.3 paTop P
KoHTponbHas paboTta
[MpomexyToyHas aTTecTauus MepeyeHb BONpocoB
dopma KOHTPONS - 3K3aMeH MpakTuyeckoe 3agaHne

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwue
npoueaypbl OLueHUBaHUsA

20.1 TeKywMN KOHTPOSb yCNeBaeMocTu

KoHTponb ycnesaemMocT No AUCUMMIMHE OCYLLECTBMSIETCS C NMOMOLLbIO CreayrLLmnx
OLIEHOYHbIX CPEeACTB: KOHTPOrbHasa paboTa 1 nabopaTopHble paboThbi.

lMpumep eapuaHmMa KOHMPOJILHOU pabomabi

1. [Ansa nuHerHoro TpeyronbHoro anemeHTa c yanamm i(1,1), j(0,1), k(1,0) nocTponTb yHKLMIO
dopMmbIN j(x,y).
2. Ana pudpdepeHumnansHon 3agayn
0°U  0*U
9x2 +a—y2:x -2, OSXSZ,OS}/S].,
U(0,e)=2, 0<y<1

W =0, o0<x<2
de X2 =5 =Xs

au
a(o),y)+2U(O,y)=3, 0<y<1

C(bOpMyJ'IVIpOBaTb BapnayMOHHYO MOCTAaHOBKY.

3. MNpsamoyronbHasa obnacTtb perynspHoiM ob6pasom pa3buTta Ha NPsIMOYrofbHUKK,B
KOTOpPbIX NpoBeAeHa AnaroHans «ceBepo-3anaj — loro-BoCTok». Konmyectso Touek Ha
ctopoHax NX, NY. Onpegenutb LUMPUHY NIEHTbI MOCNE NEPEHYMEPaLMM COrfTacHO anropuTmy
KaTtxunna-Maku, ecnv nepeHymepaumsi HQYMHAETCHA C KHOro-BOCTOYHOMO» yrna NnpsMoyrosibHON
obnactn.

JlabopamopHbie pabombi

1. PeweHne nnockon cCTauMOHapHOW 3agayv TensionpoBOAHOCTU B MPSAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3reMeHTOB. MeTOAOM KOHEYHbIX 3fIEMEHTOB YMCIEHHO
peann3oBaTth peLleHne ypaBHEHUS TEMMNONPOBOAHOCTU C FPaHNYHbIMK ycrioBusaMmn Qupuxne (Ha
rpaHvLe 3afaHbl 3HAYEHUSI MCKOMOW (YHKUWUK). YpaBHEHWEe peluaetca B MPsIMOYrofibHOM
obnactu, koTopas perynsipHbiM obpa3omMm pas3bmBaeTcs Ha NPSMOYrOfibHUKM C AMaroHansiMmm
«loro-3anapg — ceBepo-BoCTOK». OyHKUMN popmbl B MKDO BepyTca NMHENHbIMU, NPY YUCTIEHHOM
WHTErpMpoBaHMM  UCMNOMb3YKTCA CXemMa BTOPOro nopsiaka  TovHOCTU.  [lonyveHHoe
pacnpegeneHve TemnepaTtypbl BbIBOAUT B pann u npeacraBnsaetca rpadudeckn (ToHanbHoe
packpalumBaHue).



2. PeweHune nnockon cTauMOHapHOW 3ajayu TensonpoBOAHOCTU B MPSAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3feMeHTOB. MeTOAOM KOHEYHbIX 3NEMEHTOB YMCIEHHO
peanu3oBaTtb pelleHne ypaBHEHUS TENITONPOBOAHOCTU C rpaHMYHbIMK ycnoBusMn Oupuxne (Ha
rpaHuLe 3afaHbl 3HA4YeHUss UCKOMOW (OYHKUWMK). YpaBHEHWe pellaetcs B MPSIMOYroribHOM
obnactn, KoTopas perynspHoiMm obpasom pasbvBaeTcss Ha NPAMOYrOfbHUKA C [MaroHansiMu
«CeBepo-3anag — Hro-Boctok». OyHkummn gopmbl B MKO 6epyTca NMHENHbIMU, NPU YUCTIEHHOM
WHTErpUPOBaHUN  UCMONb3YITCA  CXxema BTOPOro nopsgka ToYHocTW.  [MonyveHHoe
pacnpefeneHve TemnepaTtypbl BbIBOOUTCA B dpann n npeacTtaBnseTcs rpadpudecku (ToHanbHoe
packpalumBaHue).

3. PelleHne nnockon HecTauMoHapHOW 3ajayn TensionpoBOAHOCTUM B MNPAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3neMeHTOB. MeTOAOM KOHEYHbIX 3fIEMEHTOB YMCIEHHO
peanu3oBaTb peLleHWe ypaBHEHWS TEensIonpOBOAHOCTU. C FPaHUYHbIMKU ycrnosBuamu Odupuxne
(Ha rpaHvue 3agaHbl 3HAYEHUA UCKOMOW (PYHKUUKM). YpaBHEHWE peluaeTcs B MPsiIMOYrofibHOM
obnactn, KoTopas perynspHoiMm obpasom pasbvBaeTcsi Ha NPAMOYIrONbHUKA C AMaroHansiMu
«ceBepo-3anag — tro-BoCTok». ®yHkumm dopmbl B MKO BepyTcs NMHEMHbIMKW, NpU peLlleHumn
CUCTEMbI OBOLIKHOBEHHbIX AuddepeHumnanbHbiX YpaBHEHUI BOCMOMb30BaTbCA  HESBHbLIM
MeTogom Ownnepa. [llonyyeHHoe pacnpefeneHne TemnepaTtypbl BbiBOAUTCA B dann u
npencraensieTcs rpacdmyeckn (ToHanbHOE packpallnBaHue).

4. PelueHne nNroCKOW HeCTauMOHapHOW 3adadn TennonpoBOAHOCTU B MPAMOYrOSfibHOW
obrnactm MeToAOM KOHEYHbIX 3feMeHTOB. MeToaOM KOHEYHbIX 3fIEMEHTOB YMCIEHHO
peanu3oBaTb pelleHne ypaBHEHUA TennonpoBOAHOCTU. C FPaHUYHbIMK ycnosuamu Oupuxne
(Ha rpaHuue 3agaHbl 3HAYEHUS MCKOMOW (PYHKLUUK). YpaBHEHNE peLLaeTcs B MPsiIMOYrofibHOM
obnactu, koTopas perynspHoiM obpasom pas3buBaeTcsi Ha MPAMOYrOSIbHUKN C AnaroHansamu
«ceBepo-3anag — tro-BoCcToky. OyHkumm dopmbl B MKO GepyTcst NIMHENHBbIMKW, NPpU peLLeHnmn
cucTeMbl 0BbIKHOBEHHBIX AnddepeHLmnarnbHbIX ypaBHEHUI BOCNONb30BaTbCA METOAOM Junepa
C ycpegoHeHueMm. [lonyyeHHoe pacnpegeneHne TemnepaTypbl BbIBOOUTCA B  dann wu
npegcrasnsieTcs rpamyeckn (ToHanbHOe packpalunBaHue).

5. PeweHne nnockon cTauuoHapHOM 3agayvM TenmnonpoBOAHOCTU B OOHOCBSA3HOM
obnactu npousBonibHOM YOpPMbl. YNCHAEHHO peanu3oBaTb MEeTOL KOHEYHbIX 3fieMEHTOB A4
pelweHna ypaBHeHuna [lyaccoHa € rpaHUYHbIMKU ycnosBusaMun [upuxne B MioCKOM OOHOCBA3HOMU
obnactu nNpou3BOSIBHON reoMeTpu4eckon opMbl, TPUAHTYNSUNA KOTOPOW  M3BECTHA.
BxogHbIMM Oa@HHBIMU CYUTATb MaTpULy CMEXHOCTU paccMmaTtpuBaemon obriactv, KoopanHaThl
Y3r0B, 3Ha4YeHUs1 TemnepaTypbl B rPaHUYHbIX ToYkaxX. PyHKLMM POPMbI CHATATL NIMHENHBIMM.
MpepycmoTpeTb rpadmyeckoe npeacraBrnenne gaHHbIX (TOHanNbHOE packpalneaHue obnacTm).

6. PelweHne nrockon cTauMoOHapHOW 3ajdayv TennonpoBOOHOCTUM B OLHOCBA3HOW
obnactn npou3BonbHOM (POpMbl. YMCNEHHO peanu3oBaTb METOA KOHEYHbIX 3MEMEHTOB NS
pelweHns ypaBHeHUs [lyaccoHa C rpaHuMYHbIMK yCcnoBusaMn Odupuxne B MioCKOW OOHOCBS3HOM
obnactm nNpOM3BOSMIbHOW FEeOMETPUYECKON (POpPMbl, TPUAHIyNaumMst KOTOPOW W3BECTHA.
BxoaHbIMM JaHHBIMW cYMTaTb MaTpULy CMEXHOCTM paccMmaTpuBaemMon obnactu, KoopavHaTbl
y3NoB, 3Ha4YeHUa TemnepaTypbl B rPaHUYHbIX ToYkax. PyHKUMN POPMbI CHUTaTb JIMHENHBIMU.
MpepycmMoTpeTb rpaduyeckoe npeactaBrieHNe OaHHbIX B BUAE JIMHUMA YPOBHS, KONMYECTBO
KOTOpbIX 3aaéTcs nonb3oBaTenem.

7. PeweHne nuUHeNHbIX CUCTEM YypaBHEHUN C NPSAMOYroSfibHbIMKM MaTpuyamn. YucrneHHo
peann3oBaTb METOA peLLUeHNs nepeonpeaesi€HHbIX CUCTEM YypaBHEHUI C UcnosibdoBaHnem QR-
pasnoXeHus MaTpu,.



8. PeweHne nuUHenHbIX CUCTEM ypaBHEHUN C NPSAMOYroSfibHbIMKM MaTpuyamn. YncrneHHo
peanu3oBaTtb MeTOo[ pelleHna nepeonpeaenéHHbiX CUCTEM YpaBHEHMM C UCMNONb30OBaHUEM
CUHIYISIPHOrO pasnoXeHnUs MaTpuL.

9. OnpepgeneHne ctaumoHapHoro2D-nona Temnepatyp MKO. YucneHHo peanusoBaTb
MK3 pns onpegeneHunss nons temnepatyp B 2D obnactu npou3BONbHOM FeOMETPUYECKON
dopmbl. ['paHUUbl 06nacTn 3agaroTcs ANCKPETHBIM HABOPOM TOYEK C M3BECTHBIMU 3HAYEHUAMM
Temnepatypbl. TpuaHrynaums obnactu CTpoUTCA B 3aBUCMMOCTU OT 3HAYEHUS XapaKTepHOW
ONVHbI  3BEHa JIOMaHoW, annpoKCUMUPYIOLLEN rpaHuly. XapaktepHas AnvHa 3agaéeTcd
nonb3oBaTtenemMm. ®PyHkumm cdopmbl B MK3O Gepytca nuHenHbimu. PaspaboTath cpefnctsa
BM3yanuaauuun nosly4eHHOro peLleHuns.

10. TpuaHrynsumsa nnockon obnactu. [ing nnockon ogHOCBSA3HOW 06racTu peanv3oBaTb
MeTOo TPUaHTIynsauum «BblpaBHUBaHUE - BbleMKay. [paHMLa obnactu 3agaértcs Habopom TOuYeK,
pacrnonoXeHHbIX B MOpsiAKe CrnefoBaHWs BAOMb rpaHuubl NPOTMB YacoBou cTpenku. [locne
nepBoHa4yanbHOro pasbueHnsa Ha TpeyroribHble 3f1EMEHTbl NPOBECTU UTepaUMOHHY0 06paboTky
3HayeHMn  koopamHaT  y3noB. KonuMyectBO  mUTepauuoHHbIX  0bpaboTok  3agaéTtcs
nonb3oBaTenem. lNpegycmMoTpeTb BU3yanu3aunio NosTly4eHHOro peLleHus.

20.2 MpomexyTo4Hasa aTrecTayms

MpomexyToyHas aTTecTauust No ANCUUNIIMHE OCYLLECTBNSIETCS C MOMOLLIbHO
crneayLWmnXoLEHOYHbIX CpeacTs: cobecegoBaHue Mo 3Kk3aMeHaLNOHHbIM bunetam.

MepeyeHb eonpocoe A5l NPoMeXxXymo4Holi ammecmayuu:

OIIK-3 Cmnocoben pa3padarbiBaTh MaTeMaTH4YecKHMe MOJeJM W MNPOBOJAMTH HX aHAJM3 MPH
pelIeHny 3a1a4 B 00/1acTH NPodecCHOHAIBHOM J1esiTeTbHOCTH

BOl'lpOCBI C BapMaHTaMH OTBETOB

Kpurepnit onenuBanns | llkana oneHok

BepHblii oTBeT 1 Gamn

Hesepnsiit oTBeT 0 6annoB

1. Juneinslil TpeyroabHblii smeMent 3aman y3namu i(0,0),(1,0),k(0,1). Yem paBua GpyHKIus GopMbI
N;?

BapwnanTtsr:
1. Ni =X
2. Ni =Yy
3. Nj=1—-x-—y

OtBeT: 3



2. Jluneiinslil TpeyroibHbIi snemenT 3aman y3namu i(0,0),7(1,0),k(0,1). Uem paBHa (pyHKIHsS HOPMBEI
N;?

BapuanTsr:
1. Nj=x
2. Nj=y

3 Nj=1—-x—-y

Otser: 1

3. Jluneiinslii TpeyroabHbId 3eMeHT 3anan yanamu i(0,0),(1,0),k(0,1). Yem paBua GpyHKIus GOpMEI
Ni?

BapuanTsr:
1. Nk =X
2. Nk =Yy

3. Ny=1—x—y
OrtsBer: 2

4. JInHeHbIN TPeyroJbHBIN 2JIeMEHT 3a/iaH y3namu i, j, k. Uemy paBHbl L-koopauHaThI B y3ie {?

Bapuanrtsr:
1. (1,0,0)
2. (0,1,0)
3. (0,0,1)
4. (1,1,1)
Ortgert: 1

5. JInuneiHbI TpeyroapHbIi JIEMEHT 3aaH y31ami i, j, k. Uemy paBHbI L-koopanHaTHI B y3i1e j?

BapuanTtsr:
1. (1,0,0)
2. (0,1,0)
3. (0,0,1)
4. (1,1,1)
Otser: 2

6. JIuneiHbIi TpeyroapHbIN 7IEMEHT 3aaH y31ami i, j, k. Uemy paBHbI L-koopanHaThl B y3ie k?

BapwnanTtsr:
1. (1,0,0)
2. (0,1,0)
3. (0,0,1)

4. (1,1,1)



OtBeT: 3

7. JIunelHbIN TPEYTONbHBINA AJIEMEHT 3a1aH y3iaamu i, j, k. UeMy paBHa koopauHaTa Lz BIOIb CTOPOHBI
ij?

Bapuanrsr:

1
0
V2

wn e

OtBer: 2

8. JIuHelHbIN TpeyroybHbIM 3JIEMEHT 33/1aH y3iaMmH i, J, k. UeMy paBHa koopauHaTta L, BAOJIb CTOPOHBI
ki?

Bapuanrsr:

1
0
2

wnh e

Otser: 2

9. JIuneiHbIN TPEYTONBHBINA JIEMEHT 3a/aH y3iaamu I, j, k. UeMy paBHa KoopauHaTta L; BIOJIb CTOPOHBI
jk?

Bapuanrsr:

1
0
2

wrh e

OtBeT: 2

10. B m000i#1 TOUKe TMHEHHOTO TPEYTOJIbHOTO0 KOHEUHOTO AJIeMeHTa cymMmma L + L, + L3 paBHa:

Bapuanrsr:
1. 0
2. 1
3. IUIOIIAJb TPEYTOJIbHUKA

OtBeT: 2

11. B m000i ToUKe KBaApaTUYHOTO TPEYrOJIbHOIO0 KOHEYHOIO jieMeHTa cymma Ly + L, + L3 paBHa:

Bapuanrsr:
1. 0
2. 1
3. IUIOIIAJb TPEYTrOJIbHUKA



OtBeT: 2

12. B 1106011 TOUuKe KyOMYEeCKOTro TPEYroIbHOTO KOHEYHOTO 1eMeHTa cymma Ly + L, + L3 paBHa:

BapuanTsr:
1. 0
2. 1
3. IUIOIab TPEYroJbHUKA

Otser: 2
13. CKOJIBKO y3JI0B UMEET KBaJAPATUYHBIA TPEYTOJIbHBIN KOHEYHBIN 3JIEMEHT?
BapuanTsr:

1. 3y3na

2. 4y3ma

3. 6 y3noB
Otger: 3
14. CkonbKO y3710B UMEET KyOU4eCKUi TPeyroJibHbII KOHEUHBIH AJI€MEHT?
BapuanTsr:

1. 6 y3noB

2. 9y3noB

3. 10 y3noB
Ortser: 3
15. ®ynxuus Gopmsr N; (X, y) TUHSHHOTO TPEYTOJIBHOTO JJIEMEHTA HMEET BU]T

1
N; = i(ai + bix + ¢iy), tAe i = XYk — ViXk, bi =Y — Vi, 6 = =X + X,

S — omaab TpeyroJbHUKa

Oynxuun  dopmbl - N;j(x,y), N (x,y) onpenensiorcss aHalOTHYHO — LUKIMYECKOH — MepecTaHOBKOH
uHIekcoB. CIpaBeINBO M yTBepKIeHne b; + bj + by = 07

BapwnanTtsr:

1. nma
2. Her

OtBeT: 1

16. ®ynuxuus Gopmsl N; (X, y) TUHSHHOTO TPEYTOJIBHOTO JJIEMEHTA HMEET BUJT



1
N; = g(ai + bix + c;y),tAe a; = XY — VjXk, bi =Yj — Yk, Ci = —Xj + Xy,

S — nuomaib TpeyroJbHUKA

Oynkuun  popmer  N;(x,y), Ny (x,y) onpeniensrorcs aHaNOTMYHO —IMKIMYECKOH —IepPecTaHOBKOMU
uHIeKCoB. CIIpaBeINBO JIM yTBEPKIAEHHUE C; + ¢; + ¢ = 07

BapuanTsr:

1. nma
2. HeT

Otser: 1
17. ®ynxuus Gopmsl N; (X, y) TMHSHHOTO TPEYTOJIBHOTO 3JIEMEHTA KMEET BH/T
1
N; = E(ai +bix + ¢;y), the 4; = XYk — YjXk, bi =Yj — Yk, € = =X + Xy,
S — nomaib TpeyroJbHUKA

Oynxmun  popmer N (x,y), Ny (x,y) onpenensiorcss aHalOTMYHO —LUKIMYECKOH — IEPECTaHOBKOM
uHIekcoB. CIpaBeIBO JIM yTBEpIKIeHUe a; + a; + ai = 257

BapuanTsr:

1. nma
2. HeT

Otser: 1

18. CrpaBeanuBo 1M yTBEpXKICHHE, 4TO B JHOOOH Touke (X,y) JMHEHHOro TPEYroJbHOTO KOHEYHOTO
JJIEMEHTA BBINOIHSETCS PaBEHCTBO

x = Ni(x,¥) * x; + Nj(x, y) * x; + N (x, ) * x.?
3neck N;(x,y), N;(x,y), Ny (x,y) — dynximu Gopmbl TpeyroabHOTO 2IEMEHTA.
BapuanTsr:

1. nma
2. Her

OtBeT: 1

19. CnpaBenmiBo M yTBEp)KICHHE, YTO B JOOOH Touke (X,y) JMHEHHOTO TPEYrOJIBHOTO KOHEYHOTO
3JIEMEHTA BBINOJIHSIETCS PAaBEHCTBO

y = Ni(x,y) *y; + Nj(x,y) * yj + Nie(x, y) * yie?
3neck N;(x,y), N;(x,y), Ny (x,y) — dynxmmn GopMmel TpeyroabHOTO 2IEMEHTA.

Bapwuanrtsr:



1. nma
2. Her

Otser: 1

20. CropaBemMBO JM YTBEP)KICHHE, YTO B JH000M TOouke (X,y) JUHEHHOTO TPEYroJbHOIO KOHEYHOI'O
3JIEMEHTA BBINOIHSIETCS PABEHCTBO

x =Li(x,y) *x; + L(x,¥) * x; + L3(x, ) * x;.?
3nech L1(x,y), Ly(x,y), L3(x,y) — L-KoOpAHHATHI TPEYrOJIBHOTO KOHEYHOTO 3JICMEHTA.
BapuanTsr:

1. nma
2. HeT

Ortser: 1

21. CropaBeasuBo JId YTBEPXkKACHHE, YTO B JIOOOH Touke (X,y) TUHEHHOrO0 TPEYroiabHOr0 KOHEYHOIO
3JIEMEHTA BBITIOJHSAETCS PABEHCTBO

y=Li(xy) *yi + L (x, ) x yj + L3 (x, ) * yic?
3nech L1(x,y), Ly(x,y),L3(x,y) — L-KOoOpAHMHATBI TPEYTOJILHOTO KOHEYHOTO 3JIEMEHTA.
Bapuanrsr:

1. nma
2. Her

OtBeT: 1

22. CripaBeUIHBO JIM YTBEPKJICHUE, YTO B JIIO00M TOUKe (X,Y) KBAAPATUIHOTO TPEYTOIHHOTO KOHEUHOTO
3JIEMEHTA BBITIOJHSAETCS PABEHCTBO

x? = Ny (x,y) * xf + Na(x, ) x5 + -+ + No(x,¥) * x3?
3neck Ny (x,y), N, (x,y), -, Ng(x,y) — dbyHKIHU GOPMEL.
Bapuanrsr:

1. nma
2. HeT

OtserT: 1

23. CipaBeUIMBO JIM YTBEPKJCHUE, UTO B JII000H Touke (X,y) KBaJpaTUYHOTO TPEYTOJIBHOTO KOHEYHOTO
2JIEMEHTA BBINOJIHSIETCS PAaBEHCTBO

y% = Ny (x,y) * yZ + No(x,¥) * y5 + -+ + Ng(x,y) * y2?



3neck Ny (x,y), N, (x,y), -, Ng(x,y) — dyHKIHU GOPMBEL.
Bapuanrsr:

1. nma
2. HeTr

OtBeT: 1

24. CripaBeUIUBO JIM YTBEPKJICHUE, YTO B JI000i ToUKe (X,Y) KBAAPATUIHOTO TPEYTOIHHOTO KOHEUHOTO
3JIEMEHTA BBIMOTHSIETCS PABEHCTBO

xy = Ny(x,¥) * X191 + Na(x, ) * x5, + ++ + Ne(x,y) * x6Y6?
3neck Ny (x,y), N, (x,y), -, Ng(x,y) — dyHKIUU GOPMBEL.
BapuanTsr:

1. nma
2. HeT

Ortser: 1

25. CrpaBeUIMBO JM YTBEPKJICHUE, YTO B J1000i ToUKe (X,y) KBaAPATUYHOTO TPEYTOJIHHOIO KOHEYHOTO
AJIEMEHTA BBIMOIHSIETCS PABEHCTBO

x = Ni(x,y) *x; + Np(x,y) * x5 + -+ Ng(x, ) * x¢?

3neck Ny (x,y), Ny (x,y), -, Ng(x,y) — dyHKIuu GopmelL.

Bapuanrsr:
1. nma
2. HeT
Ortgert: 1
Bonpocsl ¢ KPATKHM TEKCTOBBIM 0TBETOM
Kpurepuii onieHuBanus I[IIxana oeHok
JlokeH OBbITh COPMYIIHPOBAH OTBET U3 2 Gamna

YKa3aHHBIX BaApUaHTOB (O}II/IH nim HGCKOJ’IBKO) NI
AHAJIOTUYHBIC TTO CYTH OTBCTHI C aJIbTCPHATHBHBIMU
TEPMHUHAMU U ONIPCACIICHUAMU

HesepHnbiii oTBeT 0 6ayoB

2 — BEpHBIIl OTBET
0 — HeBepHBIA OTBET

1. Jluneiinsiit Tpeyronpauk umeet y3usl i(5,1),7(6,4), k(2,5). BepHo 1u yTBep)aeHHE, 4TO QyHKIHUS
dopmsr N;(x,y) pasaa (22 — x — 4y)/14?

OTBeT: HET.




2. Jluneiinsiii Tpeyronbauk umeet y3isl ((5,1),(6,4),k(2,5). ). Bepro nu yreepkaeHue, 9ro GyHKIUSA
dopmsr N;(x,y) pasra (—23 + 4x + 3y)/13?

OTtBeT: na.

3. Jluneiinblit Tpeyroapuuk umeet y3ibl ((5,1),7(6,4), k(2,5). BepHo siu yTBepKaCHUE, 4TO QYHKIHUSI
dopmsr Ny (x,y) pasaa (14 — 3x +y)/13?

Otser: na.

4. KBasipaTU4HBII TPEYTOIbHBIN AJIEMEHT C BEPUIUHAMH [, j, K UMEET JIOKaThbHYIO0 HYMEPAIUIO y3JI0B
MIPOTHB YaCOBOM CTPEJIKH, HAUMHAIOIIYIOCS C I-T0 y3i1a. BepHo i yTBepkaeHue, 9T0 QYHKIHS POpMBI
Nl(Lli Lz) paBHa L1(2L1 - 1)?

OTtBeT: 1a.

5. KBaipaTruHbIi TPEYTOJIBHBINA JJIEMEHT C BEPIIMHAMH I, j, kK ©MEeT TOKAIbHYI0 HyMEpaIyio y3JI0B
MIPOTHB YaCOBOM CTPEJIKH, HAUMHAIOIIYIOCS C I-T0 y3i1a. BepHo i1 yTBepkaeHue, 9T0 QYHKIHS GOpMBI
N,(L1,L,) paBHa 4L, L,?

OTtBeT: HeT.

6. KBajipaTHuHBIN TPEYTrOJIBHBINA JJIEMEHT C BEPIIMHAMH I, j, kK MEeT JTOKAIbHYI0 HyMEpaIyio y3JI0B
MPOTHUB YaCOBOU CTPEJIKH, HAYMHAIOIIYIOCS C i-T0 y3i1a. BepHo i yTBep K aeHue, 4TO QYHKIHS (HOPMBI
N3 (Ll, Lz) paBHa L3 (2L3 - 1)’7

OTBeT: HeT.

7. KBaipaTHuHBIN TPEYTrOJIbHBINA JIEMEHT C BEpUIMHAMH I, j, kK ©UMEeT TOKalIbHYI0 HyMEepaIuio y3JI0B
MPOTHB YaCOBOU CTPEJIKH, HAYMHAIOIIYIOCA C I-T0 y3i1a. BepHo 11 yTBep K aeHHe, 4TO PYHKIHS (HOPMBI
N4(Lqy,L,) paBua 4L, L3?

OrtgerT: na.

8. CKOJIBKO Y3JIOB JOJIKEH UMETh TPEYTOJIbHBIN JIEMEHT TPETHEro MopsiaKa’?

Otsert: 10 y31m0B

9. PaccmoTpuMm KpaeByto 3a1a4y 1Ji1 0ObIKHOBEHHOTO MU (HEepeHIIMATBHOTO YPaBHEHHUS

y" —x%y — f(x) =0,x € [0,1]
Yo— 2y =0
y1+2y; =0

Uto 03HauaeT B KOHTEKCTE pPelIeHusl KpaeBo 3a/1auu (PyHKIIMOHAI BUA
JO) = [y + x%y + 2fyl dx + 2y? + 2y3?

OTBeT: pyHKIMOHAT, MUHUMYM KOTOPOTO JIOCTUTaeTCs Ha PEIIeHNH yKa3aHHOM KpaeBoil 3a1auu.

10. Beinucatp nepByro CTPOKY MATPULIBI TEIUIOPOBOIHOCTH JJIsL IMHEHHOTO TPEYTOJIBHOTO AJIEMEHTA C
ysnamn i(1/,,1/,),j(0,1), k(0,0).



Ortser: 1, -0.5, -0.5
OnucaHue mexHoJsio2uu npoeedeHUH:

TekyLlas atTectaunsa NPOBOANTCA Ha 3aHATUN OQHOBPEMEHHO BO BCen y4yebHOoM rpynne B BUae
TecTa B 9NeKTpOHHOM obpasoBaTernibHOM cpefe «ONEeKTPOHHbIM yHuBepcuteT BIY». Tect
coctasnsetca u3 martepmanos POCa, dopmmpyeTca CUCTEMOW aBTOMATUYECKU MYyTEM
pobaBneHnss cnydavHblX BOMPOCOB, KOSIMYECTBO KOTOPbIX COOTBETCTBYET MWMELMMCH
obpasuam 6GunetoB. bornblwas 4YacTb BOMPOCOB MNPOBEPSETCA aBTOMATUYECKW, MPOBEPKM
npenogaesaTtenieM C pPydHbIM  OUeHuBaHWeM TpebyloT TONMbKO OTAerbHble  BOMPOCHI,
npencraBneHHble B opme acce. OrpaHUYeHne no BpeMeHN Ha Kaxayto nonbiTky — 1 yac 30
MUHYT.

Kpumepuu oyeHueaHusi cobecedoeaHusi 1o aK3amMmeHauUuOHHbIM bunemam:

OTnnyHo OTJIN4YHOE BJ1aaeHune TeopmeVl N peweHne 3agay He HMXxe xopowlero ypoBHA; Unun
OTJINYHOE pelleHne 3agay u BrnageHne TeOpVIeVI HE HWXE XopoLwlero ypoBHaA
XOpOLUO BnageHune Teopme|7| HE HUXe Xopowlero ypoBHA W pelleHne 3agady He Huxe

YAOBMNETBOPUTENbHOTO  YPOBHSA; WM BNageHue  Teopuem  He  Huxe
YAOBNETBOPUTENBHOITOYPOBHSA U peLleHne 3aay He HUXe XOPOLLEro YpoBHS

y,EI,OBJ'IeTBOpI/ITeJ'IbHO YAOBIETBOPUTENbHOE BllafeHne Teopme|7| n ynosneTBopuTeribHOE pelleHne 3agad
Hey,D,OBJ'IeTBopVITeJ'IbHO HeynoBneTBOpuUTesibHOE BlaaeHune Teopwe|7|; nnn HeyaoBneTBopuTenbHOEe pelleHne
3ajad

3apaHusa pasgena 20.2 pekoMeHaYHTCS K UCMONb30BaHUIO NPY NPOBEAEHUN ANArHOCTUYECKUX
paboT C Lienbio OLEHKN OCTAaTOYHbIX 3HAHWIA NO pe3yrbTaTaM OCBOEHUSI AaHHOW ANCLMMMNHDI.



