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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 MpOrpaMMmpoBaHue
KOMMbIOTEPHOM rpaduky, WUHPOPMAUNOHHBLIE TEXHOMOMMWU B  3KOHOMMUYECKOW AeATENbHOCTH,
KOMMbIOTEPHbIE TEXHOMOMMW B 3ajadax MaTeMaTuyeckon U3nKM, ONTUMM3aLMM U ynpaBheHus,
MaTtemaTuyeckoe 1 nporpammHoe obecnevyeHme NHPOPMaLMOHHBIX CUCTEM

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

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

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

7. PekomeHpgoBaHa: HaydHoO-meTogmyeckum cosetoM dpakynbteTta NMM 22.03.2024, npotokon Ne5
8. YuebGHbIn ron: 2024-2025 CemecTtp: 1

9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenb nayyeHusa ancumnnmHbl « COBPEMEHHbIE anropUTMbl BbIYUCIIUTENBHON MaTeMaTUKnNy —
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 Gas3oBbiX TEXHOMOrMA MeToda KOHEYHbIX 3N1eMEHTOB,
OCBOEHWE CTyAeHTaMu COBPEMEHHbIX arrOpMTMOB peLLUEHUs KpaeBbiX 3a4au.

10. Mecto y4ye6GHOWM pgucuunnuHbl B cTpykType OOIM: [OucuunnunHa «CoBpeMeHHble
anropuTMbl BbIYUCIINTENBHOW MaTemaTukmy BxoauT B 6nok b1 obsasaTtenbHom 4vacTu
nporpamMmmbl MarucTpatypbl U udyyaetca B 1 cemectpe. MN3yyeHne AaHHOro Kypca LOMKHO



GasnmpoBaTbCsi Ha 3HaAHWUW CTyAeHTamMu Mmatepuvana auvcunnnunH  «MHgopmaTtuka n
nporpammupoBaHue», «Anrebpa», «MaTtematmyeckun aHanumsy, «OuddepeHumanbHble
ypaBHeHUs», «4ncneHHble MeToabl», UdydaembliX B paMkax nporpamMmmbl NoAroToBku Gakanaespa
Nno HanpasfieHUsaM PU3NKO-MaTeEMaTUYECKNX HaYK.
11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuunnuHe/moayno (3HaHUSA, YMeHUs,
HaBblKW), COOTHECEHHble C nNnaHupyeMbiMU pe3yribTaTaMu OCBOEHUA oOOpa3oBaTeNibHOM

nporpaMmmbl (KOMNeTEeHLUMSAMMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

MeToAbl NS OLLEHKN
KayecTBa 1
afeKBaTHOCTH
MaTeMaTn4ecKmx
Mopenen

Koa HazeaHue Kop(bl) MHugnkaTop(bl) MnaHupyemble pe3synbTaTbl 06y4YeHus
KOMMEeTEHUMM
OrlK-3 CnocobeH OrlK-3.2 MpumeHsieT 3HaTb: COBPEMEHHblE MeToAbl M anropuTMbl
pa3pabaTbiBaTtb TEeXHosormmn BbIYMCMUTENIBHON MaTEMaTUKK
mMaTemaTnyeckme MaTemMaTu4ecKoro
Mogenu un MOAENUPOBaHUA N | YMETb: NPUMEHATb TEexXHosorum
NPOBOANTb UX BbIYMCMIUTENBHOIO | MaTeMaTU4YecKoro MOZENUPOBaHNS "
aHanus npwm 3KCMNepUMeHTa Ana | BbIYMCIIMTENBHOIO 3KCMnepuMeHTa npw
pelleHnmn 3a4ad B npoBeeHus UCCnefoBaHUN  Hay4yHbIX WM TEXHUYECKUX
obnactu KOMIMJIEKCHOTO npobnem B obnactu BbIYUCUTENBHON
npogeccuoHasnbH uccrnepoBaHust MaTemMaTuKu
on AeATenbHOCTH Hay4HOW Unu
TEXHUYECKON BnapgeTtb: HaBblkaMy NPUMEHEHWST METOLOB WU
npobnembl anropMTMOB BbIYMCIIMTENBHOW MateMaTuKu npu
NpOBEAEHMN HAaYYHOrO UCCNefoBaHUSA
OnkKa3.3 Pa3pabaTbiBaeT 3HaTb: YHUBepcanbHble mMeToabl

BblYMCNUTENBHON MaTeMaTuKu Ons peweHna
NPakKTU4eCKnXx 3agad, MeToabl OLLeHKN Ka4yeCTBa
COCTaBfIEHHbIX MoOAenen, ux OOCTOMHCTBA W
HEeOoCTaTkn

YMmeTb: I'IpI/IMeHHTb Ha I'IpaKTI/IKe MeToAbl OUEHKHN
KayecTBa MaTemMaTU4eCcKnx MoAenen,
COBpeMeHHbIe mMeToabl Bbl‘-ll/lCJ'II/ITGJ'IbHOVI
MaTtemMaTuku, mMoaudcuumpoBatb UX afeKBaTHO
rnoctaBfieHHOW Lenu

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

12. O6beM gMcuUnnuHbI B 3a4eTHbIX eguHULax/yac

4/144

Pdopma NpoOMEXYTOUHON aTTeCTaLMUU(3avem/sKk3ameH) IK3AaMEH

13. TpyaoeMKocTb NO BMAaM y4yebHon 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
JUCLIMNIUHBI C
MOMOLLIbIO OHNaMH-
Kypca,
JYMK *

https://edu.v

su.ru/course

/view.php?id
=30312

1. Nekuyun

1.1

BeepneHue

Ll,enb N 3agayvn nyvyeHnAa coppemMeHHbIX
aJ'IFOpI/ITMOBBbIl-IVICJ'IVITeﬂbHOl7I MaTemMaTukun

CoBpeMeHHble
anropuTMmbl
BblYMCINTENBHOMN
MatemMaTuku
(marucTpsl)

1.2

MeToapbl NMHENHON
anrebpbl

O6uWan TaKTMKa peLeHUn CUCTEM JNHENHbIX
anrebpavyeckux ypaBHeHUN. PelueHne cuctem
NINHENHbIX anrebpanyecknx ypaBHEHU GONbLLON
pa3mMepHocTU. KOMMaKTHbIE CXEMbl XpaHEHMS.
MeToapl peLleHns CcUCTeM JINHENHBIX
anrebpanyeckunx

YypaBHEHWI C pa3pexeHHbIMU MaTpuLLaMu

CoBpeMeHHbIe
anropuTMbl
BbIYMCIIUTENBHON
MaTemMaTuKu
(marucTpbl)

1.3

MeTof KOHEYHbIX
ANIEMEHTOB

PyHKLUMKN hopMbI, hopMUpoBaHue aHcaMmbrei

CoBpeMeHHbIe
anropuTMbl
BbIYNCUTENBHOMN
MaTemaThKm
(marncTpsl)

1.4

MeToabl TpuMaHrynaumm

ManI/ILl,bI CMEXHOCTU, MUHUMU3aUUNA LLNPUHBI
neHTbipa3peLuaoLLen CUCTEMbI YpaBHEHUN

CoBpeMeHHbIe
anropuTMmbl
BbIYMCIIUTENBHON
MaTemMaTuKu
(marucTpsbl)

1.5

MeTogp! pelleHna KpaeBblX
3aaady

MeTon  KOHEYHbIX
ANNAUNTUYECKUX 3apad

ANieMeHTOB ana pewl

eHunda

CoBpeMeHHbIe
anropuT™mbl
BbIYUCITUTENBHON
MaTeMaThKm
(marucTpsbl)

2. lTabopaTopHble 3aHATUA

2.1

MeToabl nMHenHon
anrebpbl

PelweHne cuctem nuHenHblx anrebpanyveckux
ypaBHeHMN 6onbLuon pa3amepHocTU. KoMnakTHble
CXEMbl XpaHEHMUSA.

CoBpeMeHHble
anropuTMbl
BbIYUCIUTENBHOM
MaTemaTukm
(marncTpsl)

2.2

MeTtopn, KOHeYHbIX
3NEMEHTOB

ManI/ILl,bI CMEXHOCTU, MMHUMUN3aUUNA LLUNPUHBI
NeHTbipa3peLuaoLLen CUCTEMbI YPaBHEHUN

CoBpeMeHHbIe
anropuTMmbl
BbIYNCIUTENBHON
MaTeEMaTUKn
(marucTpbl)

23

MeToabl TpMaHrynaumm

MUHUMM3AUMA  LUMPUHBI  NIEHTbI
paspeLualolLeicucTemMbl

ypaBHEHUN

CoBpeMeHHbIe
anropuTMbl
BbIYMCIIUTENBHON
MaTemaTuku
(marucTpsl)



https://edu.vsu.ru/course/view.php?id=30312
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MeToabl pelueHus KpaeBblX | MeToabl KOHEYHbIX 3NEeMEHTOB AN perlieHnst CoBpeMeHHbIe
3agay ANNMNTUYECKMX 3a4au anropuTMbl
BbIYNCNTUTENBHOMN
MaTemaThKu
(marucTpbl)

13.2. Tembl (pasgenbl) AUCUMNIIMHBI U BUAbI 3aHATUN

Bugbl 3aHATWI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl CaMocTosTenonas
n/n (pasgena) gucumnnuHel Jlexkumn MNpakTnyeckme JlabopaTopHble pabora Bcero
1 BeeneHune 2 0 0 2 4
> MeToabl nMHenHon 8 0 4 14 26
anrebpsbl
MeToa KOHEeYHbIX 8 0 14 26
311EMEHTOB
4 MeTogbl TpUaHrynauum 6 0 15 25
MeToabl peLleHns KpaeBbiX 8 0 15 27
3agau
NTtoro: 32 0 16 60 108
14. MeToau4yeckue yKkasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI

15.

He
a)

6)

KonuyecTtBo 4YacoB, 0TBEAEHHbIX A5 NIEKLMOHHOMO Kypca, He NO3BONSET peanv3oBaTh B
nekumnsax scen yyebHon nporpammbl. icxoasa na aToro, KaXkabl NIEKTOP CO34aeT CBOK TEMATUKY
NeKUM, KOTOPYK B YCTHOW UMM MUCbMEHHOW bopMe npeacTaBnAeT CTydeHTaMm Npu NepBon
BCTpeye. BaxHO CTygeHTy MNOHATb, YTO NeKuMs eCcTb CBOoeoOpasHas TBopyeckas ¢opma
camocToATenbHOM paboTbl. Hago nmblTaTbCA CTaTb aKTUBHBIM COYYACTHUKOM NeKuun: aymaTthb,
CpaBHUBATb U3BECTHOE C BHOBbL MOSTy4aeMbIMU 3HAHUSIMM.

Mpn ncnonb3oBaHMM OUCTAHUMOHHBIX OBOpasoBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOMO
oby4yeHna BbLINOMHATL BCE YyKasaHusa npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO NOAKIYaThLCs K online-3aHaTnam, cobniogartb pekoMeHgaumm nNo opraHnsauum
CaMOCTOATENbHON paboThl.

PaboTtass ¢ nutepaTypor nNo TemMe 3aHATUK, OenanTe BbINUCKN TEKCTa, Copep)Kallero
XapaKTEPUCTUKY WMAN KOMMEHTapum yxe 3Hakomoro Bam wuctoyHuka. YmeHune pabotatb C
nuTepaTtypon O3HayaeT HayYUTbCs OCMbLICIIEHHO MOSb30BaTbCs MUCTOYMHUKamu. [Mpexae 4vem
NPUCTYNUTb K OCBOEHUIO HAay4YHOW NuTepaTypbl, PEKOMEHOYETCA YTeHUe Y4eOHUKOB U y4ebHbIX
nocobun.

Mpu nogroToBKe K 3K3amMeHy crnegyeT B NOSIHON Mepe UCMNOSb30BaTh NEKLMOHHbIN MaTepuarn
N akageMnYeckUnKypc y4ebHuka, peKoMmeHgoBaHHOIo npenogasartenem.

NepeyeHb OCHOBHOW W [OOMOJSIHUTENILHOW JUTepaTypbl, pPECyYypCoOB MWHTEpPHeET,
06xoAMMbIX ANS OCBOEHUSA ANCLUNIUHBI
OCHOBHag nureparypa:

Ne
n/n

McTOoYHUK

Mempos, W. b. BeedeHue 8 8bl4ucAuUMeEsbHy0 Mamemamuky : y4ebHoe nocobue / W. b. llempos, A. U. J/lobaHos. — 2-
e u3d. — Mockea : UHTYUT, 2016. — 351 c. Pexcum docmyna: https.//e.lanbook.com/book/100737

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

HAemudosuy b. 1. OcHosbl 8bl4ucaumesnsHol 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. BolyuciumernsHoie memoosi / A. A. Amocos, 0. A. [lybuHckud, H. B. KonyeHoga. — Mockea : /laHs,
2014. — 672 c. Pexcum docmyna: https://e.lanbook.com/book/42190

1

AOMNONHUTENbHaa nuTeparypa:
Ne
n/n

NcTOYHUK

PabeHbKul B. C. BeedeHue & 8bl4ucaumesnbHyo mamemamuky : yueb. nocobue 0514 cmyd. 8y3o8 /

1 B. C. PabeHbKuli. — Mocksa : @usmamaum, 2008. — 284 c.



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

®addees /. K. BoiyucaumensHole memoosl auHeliHoli anzebpsi : y4ebHUK / . K. ®addees, B. H. daddeesa. —
CaHkm-lemepype : /laHs, 2002. — 733 c.

Bame K.-t0. MemoOdsi koHe4YHbix snemeHmos / K.-F0. bame. — Mocksa : ®usmamaum, 2010. — 1022 c.
CezepnuHd /1. [pumeHeHue Memoda KOHeYHbIx 3nemeHmos / /1. CezepauHd. — Mockea : Mup, 1979. — 392 c.

AW N

Patic Axc. MampuyHble eblYucieHua u mamemamuyeckoe obecrniederue / xc. Palic. — Mockea : Mup, 1984. —
264 c.

B) MHPOPMaLMOHHbIE 3NEeKTPOHHO-00pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl

NHTEpHET)*:
Ne
Pecypc
n/n yp
1. www..lib.vsu.ru — 30HaneHas Hay4Has 6ubauomeka Bry
2. https://edu.vsu.ru/course/view.php?id=30312 — 3nekmpoHHsili Kypc «CospemeHHble an20pUMmbl 8bI4UCAUMESNbHOU

MamemamuKu»

Komoesuu A. B. PeweHue 30004 mensaonpogodHocmu memodom KoHeYHbix anemeHmos / A. B. Komoesuuy,
3. W. B. CmaHkesuy. — Mocksa : U3damenoscmeo MITY um. H. 3. baymaHa, 2010. — 88 c.

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

Komosuy A. B. PeweHue 3a0ay meopuu ynpy2ocmu memo0om KoOHe4HbIX 3emeHmos / A. B. Komoesuy,
4, W. B. CmaHKkesuy. — Mockea : U130amenscmeo MITY um. H. 3. baymanHa, 2012. — 112 c.

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

16. NMepe4veHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

MNCcTOYHUK

Kop3yHuHa B. B. /lTabopamopHsili IpakmuKym o YucneHHbim memodam : yueb. nocobue. Y. 1 : Teopusa /

1 B. B. Kop3yHuHa, 3. A. LLlabyHuHa. — BopoHexc : UMM BlrY, 2011.

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

Kop3yHuHa B. B. /labopamopHbIli NpakKmMuKym ro YyucsaeHHsIM memooam : y4eb. nocobue. Y. 2 : UHOusudyasnbHbie
2 3a0aHus / B. B. KopsyHuHa, 3. A. LLlabyHuHa. — Bopoxex : UL BIY, 2011.

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

CospemeHHble an20pumms| 8bl4ucaumensHoli Mamemamuku (Maaucmpel) / B. B. KopayHuHa. —
O6pazosamesnbHeblili nopman «3aeKmpoHHsili yHusepcumem BIY». — Pexcum docmyna: https://edu.moodle.ru.

17. O6bpa3oBaTenbHble TEXHONOIMMU, UCNOSb3yeMble Npu peanusauum y4e6HOM ANCLUNIIUHDI,
BKMOYasas AUCTaHUUOHHble obpa3oBaTeribHble TexHonorum (AOT), anekTpoHHoe oOOy4YeHue
(90), cmewaHHOe obyyeHue):

Mpn peanusaumm yd4ebHOM AUCLMNIIMHBI UCMONb3YTCA WMH(OPMALMOHHBIE 3NEKTPOHHO-
obpasoBartenbHble pecypcbl Www.liv.vsu.ru u https://e.lanbook.com. [OucuunnuHa peanusyetca C
NPUMEHEHNEM 3NEKTPOHHOrO O0YYeHUs M OUCTaHUMOHHbLIX ObpasoBaTesbHbIX TexHonorun. [Ans
OpraHu3auun 3aHATUIA peKoMeHOOBaH OHNawmH-kypc «CoBpeMeHHble anropuTMbl BblMUCAUTENBHON
MaTtemaTuku (MarncTpbl)», pasMeLLEeHHbIn Ha nnaTtgopme SeKTpoHHOro yHusepcuteta BIY (LMS
moodle), a Takke NHTEPHET-PECYpPChI, NpMBeAEHHbIE B N.158

18. MartepmanbHo-TexHU4YecKoe obecnevyeHne AOUCUUNIUHBLI: YyebHaa  ayguTopus:
crneuvanusvpoBaHHaa Mebernb, KomnbloTep (HOYTOYK), MynbTUMeaunHoe obopyaoBaHue
(NnpoekTop, 3KpaH, cpeAcTBa 3BYKOBOCMPOM3BEAEHUS), Aocka (MenoBad mnu mapkepHas), OC
Windows 8 (10), NO Adobe Reader.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn 1 NPOMEXYTOYHOM aTTecTauum

MopaOoK OUEHKM OCBOEHMS obyvallmMucs yd4eGHOro MaTepuana onpegensieTcs
coepXaHUeM creayloLwmnx pa3aenos AUCUMNIIHGI

HaumeHoBaHue WHamkaTop(bl)
Ne pa3gena AMCUMNIHBI Komnetex OOCTUXEeHMS OueHouHble cpeacTBa
n/n (moayns) ums(u) KOMMeTeHLMM
MeToapl NUHerHoON OrK-3 OnkK-3.2

1. | anrebpbl OlK-3.3 NabopaTopHas paboTa



http://www.lib.vsu.ru/
http://biblioclub.ru/index.php?page=book&id=256805
http://biblioclub.ru/index.php?page=book&id=257610
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MeTof KOHEYHbIX OrlK-3 OrK-3.2
3N1EeMEHTOB OlK-3.3 NabopaTopHas paboTa
MeToapl TpuaHrynsauum | OlMK-3 OrlK-3.2 JNabopaTtopHas paboTa




HaumeHoBaHue NHpoukaTop(bl)
N/Q pasfena ancumnanHbl | KOMMETeH [OCTUXEHUS OLieHOYHbIe Cpe/aCcTBa
nn (mopyns) tms(u) KOMMeTEHLMM
OlnK-3.3
MeToabl peLueHus OlK-3 OlK-3.2 NabobaTophas paboTa
4 | KpaeBblx 3agau OlK-3.3 paTop P
KoHTponbHas paboTta
[MpomexyToyHas aTTecTauus MepeyeHb BONpOCOB
dopma KOHTPONS - 3K3aMeH MpakTuyeckoe 3agaHne

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpeaensiowume
npoueaypbl OLUeHUBaHUSA

20.1 TeKywWMn KOHTPOJb yCNeBaemMocTu

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

lMpumep eapuaHmMa KOHMPOJILHOU pabomabi

1. [lnst NInHEeNHOro TpeyronbHoro anemexTa ¢ yanamu i(1,1), j(0,1), k(1,0) noctpontb OYHKLMIO
dopmbIN j(x,y).
2. Ana pudpdepeHumnansHon 3agayn
0°U  0*U
9x2 +a—y2:x -2, OSxSZ,OSySl,
U(0,e)=2, 0<y<1

U =0, o0<x<2
de %) =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 AnaroHanb «CeBepo-3anaj — loro-BoCTok». Konmyectso Touek Ha
ctopoHax NX, NY. OnpegenuTb LUMPUHY NEHTbI NOCe NepeHyMepaLmm CorfiacHo anroputmy
Katxunna-Maku, ecnv nepeHymepaumsi HQYMHAETCHA C KHOro-BOCTOMHOMO» yrna npsMoyrosibHON
obnactn.

JlabopamopHbie pabombi

1. PeweHne nnockon cCTauMOHapHOW 3agayv TensionpoBOAHOCTU B MPSAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3reMeHTOB. MeTOAOM KOHEYHbIX 3f1IEMEHTOB YMCIEHHO
peanu3oBaTth peLleHne ypaBHEHUS TEMMNONPOBOAHOCTU C FpaHNYHbIMK ycrioBusaMmn Qupuxne (Ha
rpaHvLe 3afaHbl 3HAYEHUSI MCKOMOW (YHKUWUK). YpaBHEHWEe peluaetca B MNPsSIMOYrofibHOM
obnactu, koTopas perynsipHbiM obpa3omMm pas3bmBaeTcs Ha MNPSIMOYrOfibHUKM C AMaroHansiMmm
«loro-3anag — ceBepo-BoCTOK». OyHKUMM popmbl B MKDO GepyTca NMHENHbIMU, NPU YUCTIEHHOM
WHTErpupoBaHMM  UCMOSb3YIOTCA  CXemMa BTOPOro nopsgka  TovHOCTU.  [lony4veHHoe
pacnpegeneHve TemnepaTtypbl BbIBOAUT B pann u npeactaBnsaeTca rpagudeckn (ToHanbHoe
packpalumBaHue).



2. PeweHune nnockon cTauMOHapHOW 3ajayu TensonpoBOAHOCTU B MPSAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3feMeHTOB. MeTOAOM KOHEYHbIX 3NEMEHTOB YMCIEHHO
peanu3oBaTtb pelleHe ypaBHEHUS TENSTONPOBOAHOCTU C rpaHMYHbIMK ycrnosusMn Oupuxne (Ha
rpaHuLe 3afaHbl 3HA4YeHUsT UCKOMOW (OYHKUWMK). YpaBHEHWe pellaetcs B MPSIMOYroribHOM
obnactn, KoTopas perynspHoiM obpasom pasbvBaeTcss Ha NPAMOYIrONbHUKA C [uaroHansMu
«ceBepo-3anag — ro-Boctok». ®yHkunn gopmbl B MKO 6epyTca NMHENHbIMU, NPU YNCTIEHHOM
WHTErpUpOBaHUN  UCMONb3YITCA CXema BTOPOro nopsgka TodHocTu.  [MonyveHHoe
pacnpefeneHve TemnepaTtypbl BbIBOOUTCH B dpann v npeacTtaBnseTcs rpadudecku (ToHanbHoe
packpalumBaHue).

3. PelleHne nnockon HecTauMoHapHOW 3ajayn TensionpoBOAHOCTUM B MNPAMOYrOfibHOM
obnactm MeToAOM KOHEYHbIX 3neMeHTOB. MeTOAOM KOHEYHbIX 3N1EMEHTOB YMCIEHHO
peanu3oBaTtb peLleHne ypaBHEHWS TensIonpOBOAHOCTU. C FPaHUYHbIMKU ycnosBuamun Oupuxne
(Ha rpaHvue 3agaHbl 3HAYEHUA UCKOMOW (DYHKUUKM). YpaBHEHWE peluaeTcs B MPsiMOYroribHOM
obnactn, koTopas perynspHoiMm obpasom pasbvBaeTcss Ha NPAMOYIrONbHUKA C [MaroHansiMu
«ceBepo-3anag — ro-BocToky». ®yHkumm dopmbl B MKO GepyTcst fiMHEMHbIMKU, NpU peLlleHumn
CUCTEMbI OBObIKHOBEHHbIX AuddepeHumnanbHbiX YpaBHEHU BOCMOMb30BATbCA  HESBHbLIM
MetogoMm Ownnepa. [llonyyeHHoe pacnpefeneHne TemnepaTypbl BblBOAUTCA B dann u
npeacraensieTcs rpacdmyeckm (ToHanbHOE packpallnBaHue).

4. PelueHne nNroCKOW HeCTauMOHapHOW 3adadn TennonpoBOAHOCTU B MPAMOYrOSfibHOW
obnactm MeTogOM KOHEYHbIX 93nemMeHToB. MeToaOM KOHEYHbIX 3fIEMEHTOB YUCIIEHHO
peanu3oBaTb pelleHne ypaBHEHUA TenronpoBOAHOCTU. C rPaHUYHbIMK ycnosuamu Oupuxne
(Ha rpaHuue 3agaHbl 3HAYEHUA UCKOMOW (PYHKLUUK). YpaBHEHWE peLLaeTcs B MPsiMOYrofibHOM
obnactu, koTopas perynspHbeiM obpasomMm pas3buBaeTcss Ha MPAMOYrOfIbHUKN C AnaroHansamu
«ceBepo-3anag — ro-BocToky». ®yHkumm dopmbl B MKO 6epyTcst NIMHEHBbIMKW, NPU peLLeHnmn
cucTeMbl OBbIKHOBEHHBIX 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
obnactn nponsBosibHOM bopMbl. YMCNEHHO peann3oBaTb METOL KOHEYHbIX 3NEMEHTOB ASiS
pelweHna ypaBHeHna [lyaccoHa € rpaHUYHbIMKU ycrnosuaMmn [upuxne B NioCKOM OQHOCBA3HOMU
obnactm nNpOM3BOMbLHOM FEOMETPUYECKON (POpPMbl, TPUaHIynsaumsi KOTOPOW W3BECTHA.
BXxogHbIMM Oa@HHBIMU CYUTATb MaTpULy CMEXHOCTU paccMmaTtpuBaemoun obriactv, KoopaunHaThl
Y3rI0B, 3Ha4YeHMs TemnepaTypbl B rPaHUYHbIX ToYkaxX. PyHKLUMM POPMbI CYATATL NIMHENHBIMM.
MpepycmoTpeTb rpadmyeckoe NpeacraBneHne gaHHbIX (TOHaNbHOE packpalumBaHue obnactm).

6. PeweHne nnockonm crauMoOHapHOM 3agadn TennonpoBOAHOCTM B  OLHOCBSI3HOM
obnactn npou3BonbHOM (POpMbl. YMCNEHHO peanu3oBaTb METOA KOHEYHbIX 3MEeMEHTOB NS
pelweHns ypaBHeHUsA lyaccoHa C rpaHuMYHbIMK yCnoBusMu Odupuxne B MioOCKOW OOHOCBS3HOM
obnactm nNpOM3BOMILHOW FEeOMETPUYECKON (POpPMbI, TPUaHIynsaumMsi KOTOPOW U3BECTHA.
BxoaHbIMM JaHHBIMW cyYMTaTb MaTpULy CMEXHOCTM paccMmaTtpuBaemMon obnactu, KoopavHaTbl
Y3NnoB, 3Ha4YeHNa TemnepaTypbl B rPaHUYHbIX ToYkax. PyHKUMN POPMbl CUUTaTb JIMHENHbBIMU.
MpepycmoTpeTb rpadumyeckoe npeactaBreHne faHHbIX B BUMAE JIMHUA YPOBHS, KONMYECTBO
KOTOpbIX 3a1aéTcs nonb3oBaTenem.

7. PeweHne nuUHeNHbIX CUCTEM YypaBHEHUN C NPSAMOYroSfibHbIMKM MaTpuyamn. YucrneHHo
peanun3oBaTb MeTOA peLLUeHNda nepeonpeaesi€HHbIX CUCTEM ypaBHEHUI C UcnosibdoBaHnem QR-
pasnoXeHus MaTpu,.



8. PeweHne nuUHenHbIX CUCTEM ypaBHEHUN C NPSAMOYroSfibHbIMKM MaTpuyamn. YncrneHHo
peanu3oBaTtb MeTO[ pelleHnd nepeonpefenéHHbiX CUCTEM YpaBHEHMM C WUCMNONb3OBaHUEM
CUHIYIISIPHOrO pasnoXeHust MaTpuLl.

9. OnpepgeneHne ctaumoHapHoro2D-nona Temnepatyp MKO. YucneHHo peanusoBaTtb
MK3 pansa onpegeneHunss nons temnepatyp B 2D obnactu npou3BONbHOM FeOMETPUYECKON
dopmbl. ['paHUUbl 06nacTn 3agaroTcs ANCKPETHBIM HABOPOM TOYEK C M3BECTHLIMU 3HAYEHUAMMU
Temnepatypbl. TpuaHrynaums obnactu CTpoUTCA B 3aBUCMMOCTU OT 3HAYEHUS XapaKTepHOW
ONVHbI  3BEHa JIOMaHOW, annpoKCUMUPYIOLLEN rpaHuuly. XapaktepHas AnvHa 3agaéeTcd
nonb3oBatenemMm. ®PyHkumm dopmbl B MK3O Gepytca nuHenHbimu. PaspaboTatb cpefncrsa
BM3yanusauumn nosly4eHHOro peLleHuns.

10. TpuaHrynsumsa nnockon obnactu. [ing nnockon ogHOCBSA3HOW 06racTu peanv3oBaTb
MeTOo TPUaHrynsauum «BblpaBHUBaHUE - BbleMkax. [paHuLa obnactu 3agaétcsa Habopom TOouYek,
pacronoXeHHbIX B MOpsiAKe CrefoBaHWs BAOMb rpaHuubl NMPOTMB YacoBou cTpenku. [locne
nepBoHavyanbHOro pasbueHnsa Ha TpeyroribHble 3f1eMEHTbl NPOBECTU UTepaUMOHHY0 06paboTky
3HayeHMn  koopauHaT  y3noB. KonuMyectBO  uUTepauuoHHbIX  0bpaboTok  3apgaéTtcs
nonb3oBaTenem. lNMpegycmMoTpeTb BU3yanu3aumnio NosTly4eHHOro peLleHus.

20.2 NMpomexyToyHasa aTTecTauumsa

MpomexyToyHas aTTecTauust No ANCUUNIINHE OCYLLECTBNSIETCSA C MOMOLLIbO
crneayLWmnXoLEHOYHbIX cpeacTs: cobecegoBaHue No 3Kk3aMeHaLUNOoHHbIM bunetam.

MepeyeHb eonpocoe A5l NPoMeXxXymo4Holi ammecmayuu:

OIIK-3 Cnocoben pa3padarbiBaTh MaTeMaTH4YecKHMe MOJeJHM W NPOBOJAMTH HX aHAJM3 MPH
pelIeHnH 32124 B 00/1acTH NPOodhecCHOHAIBHOI 1esITeTbHOCTH

BOl'lpOCbI C BApHaHTaMHU 0TB€TOB

Kpurepnit onenuBanns | llkana oneHok

BepHblii oTBET 1 Gamn

Hesepnsiit oTBeT 0 6annoB

1. JIunelinslil TpeyrosbHbIii smemenT 3aman y3namu i(0,0),7(1,0), k(0,1). Uem paBHa (pyHKIHS HOPMBEI
N;?

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

OtBeT: 3



2. Jluneiinslil TpeyroibHbIid snemenT 3anan 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 TpeyroabHbIA 31eMeHT 3a1an yanamu i(0,0),(1,0),k(0,1). Yem paBua GpyHKIUS GOpPMEI
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 ?

Bapuanrsr:
1. (1,0,0)
2. (0,1,0)
3. (0,0,1)
4. (1,1,1)
Ortsert: 1

5. JIuneiHbI TpeyroapHbIi JIEMEHT 33aH y31ami i, j, k. Uemy paBHbI L-koopanHaTHI B y3i1e j?

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

6. JIuneiHbI TpeyroapHbIN JIEMEHT 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. JIuneiHbIN TPEYTONbHBINA AJIEMEHT 3a1aH y3iaamu i, j, k. UeMy paBHa koopauHaTa Lz BIOIb CTOPOHBI
ij?

Bapuanrsr:

1
0
V2

wn e

OtBer: 2

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

BapuanTsr:

1
0
2

wnh e

Otser: 2

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

BapuanTsr:

1
0
2

wrh e

OtBeT: 2

10. B m1000i#1 TOUKe TMHEHHOTO TPEYTOJILHOTO0 KOHEUHOTO AJIeMeHTa cymma L, + L, + L3 paBHa:

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

OTtBeT: 2

11. B 00011 TouKke KBaApaTUYHOTO TPEYrOJIbHOIO0 KOHEYHOI'0 AjieMeHTa cymma Ly + L, + L3 paBHa:

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



OtBeT: 2

12. B 1106011 TOUuKe KyOMYECKOTro TPEYroIbHOTO KOHEYHOTO JIeMeHTa cymma Ly + L, + L3 paBHa:

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

Otser: 2
13. CKOJIBKO Y3JI0B UMEET KBaIPATUUYHBIA TPEYTOJbHBIN KOHEUHBIN JIEMEHT?
BapuanTsr:

1. 3y3na

2. 4y3ma

3. 6 y3noB
Otser: 3
14. CxoabKO y3710B UIMEET KyOMUeCKUil TPEYrobHbIM KOHEUHBIH 3J1eMEeHT?
BapuanTsr:

1. 6 y3noB

2. 9y3noB

3. 10 y3noB
Otger: 3
15. ®ynkuus Gopmsl N; (X, y) TUHSHHOTO TPEYTOJIBHOTO JJIEMEHTA HMEET BUJT

1
N; = z(ai + bix + c;y),the a; = XY — VjXk, b =Yj — Yk, Ci = —Xj + X,

S — omaab TpeyroJbHUKa

Oynxuun  dopmbl - Nj(x,y), N (x,y) onpenensiorcss aHalOTHYHO — LMKIMYECKOH — IMepecTaHOBKOH
uHIekcoB. CIpaBeUIMBO I yTBEpKIeHne b; + b; + by = 07

BapwnanTtsr:

1. nma
2. Her

OtBeT: 1

16. ®ynuxuus Gopmsl N; (X, y) TUHSHHOTO TPEYTOJIBHOTO 3JIEMEHTA HMEET BUJT



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

S — mIomwaAb TpeyroJibHUKA

Oynkuun  Gopmer  Nj(x,y), Ny (x,y) onpenensrorcs aHalOTMYHO —IMKIMYECKOH —IepPecTaHOBKOMU
vHIeKCoB. CIpaBeINBO JIM yTBEPKIEHHUE C; + ¢; + ¢ = 07

BapuanTsr:

1. nma
2. HeT

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

Oynxumn  popmer N (x,y), Ny (x,y) onpenensiorcss aHalOTMYHO —LUKIMYECKOH — IEPECTaHOBKOM
uHIeKCoB. CIIpaBeIMBO JIM yTBEPIKIEeHUE a; + a; + ai = 257

BapuanTsr:

1. nma
2. HeT

Ortser: 1

18. CrpaBeanuBo M yTBEpXKICHHE, UYTO B JHOOOH Touke (X,Y) JHMHEHHOro TPEYroJbHOTO KOHEYHOTO
AJIEMEHTA BBINOJIHSETCS PaBEHCTBO

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

1. nma
2. Her

OtBeT: 1

19. CrpaBenmiBO M yTBEpXKISHHE, YTO B JIOOOH TOouke (X,y) JMHEHHOTO TPEYrOJIBHOTO KOHEYHOTO
AJIEMEHTA BBINOJIHSETCS PAaBEHCTBO

y = Ni(x,y) *y; + Ni(x, y) * yj + Ni(x, y) * e ?
3neck N;(x,y), N;(x,y), Ny (x,y) — dynximu GopMel TpeyroIbHOTO dIEMEHTA.

BapwuanTtsr:



1. nma
2. Her

Otser: 1

20. CrpaBeIMBO JIM YTBEPXKACHHE, YTO B JIHO00W Touke (X,y) JUHEHHOrO TPEYrojabHOr0 KOHEYHOIO
AJIEMEHTA BBINOJHSIETCS PABEHCTBO

x =Li(x,y) *x; + La(x,y) * x5 + L3 (x,¥) * x;.?
3nechk L1(x,y), Ly(x,y), L3(x, y) — L-KoOpAMHATHI TPEYTOJIBHOTO KOHEYHOTO SJICMEHTA.
BapuanTsr:

1. nma
2. HeT

Ortser: 1

21. CopaBeanuBo JId YTBEPXkKACHHUE, YTO B JIOOOH Touke (X,y) TUHEHHOrO0 TPEYroiabHOr0 KOHEYHOIO
3JIEMEHTA BBITMIOJIHSAETCS PABEHCTBO

y=Li(x,y) *yi + L (x, ) * yj + L3 (%, ¥) * yic?
3nechk L1(x,y), Ly(x,y), L3(x, y) — L-KoOpAHHATHI TPEYrOJIbHOTO KOHEYHOTO HJICMEHTA.
Bapuanrtsr:

1. nma
2. Her

OtBeT: 1

22. CripaBeUIMBO JIM YTBEPIKJICHUE, YTO B JIIO00M TOUKe (X,Y) KBAAPATUIHOTO TPEYTOIHHOTO KOHEUHOTO
AJIEMEHTA BBITMIOJIHSAETCS PAaBEHCTBO

x? = Ny (x,y) * xf + Na(x, ) x5 + -+ + No(x,¥) = x8?
3neck Ny (x,y), N, (x,y), -, Ng(x,y) — dyHKIHU GOPMBEL.
Bapuanrsr:

1. nma
2. HeT

Otsert: 1

23. CipaBeUIMBO JIM YTBEPKJCHUE, UTO B JII000H Touke (X,y) KBaJpaTUYHOTO TPEYTOJIbHOTO KOHEYHOTO
AJIEMEHTA BBINOJIHSIETCS PAaBEHCTBO

y% = Ny (x, ) * 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. CripaBeIUBO JIM YTBEPKJICHUE, UTO B JI000I TOUKe (X,Y) KBAAPATUIHOTO TPEYTOIHHOTO KOHEUHOTO
3JIEMEHTA BBIMOJIHSAETCS PABEHCTBO

xy = Ny(x,¥) * X131 + Na(x, ) * X255 + - + 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 JIM YTBEP:KJIEHUE, YTO B JH000i Touke (X,y) KBaAPATUYHOTO TPEYTOJIHHOTO KOHEYHOTO
AJIEMEHTA BBIMOIHSIETCS PABEHCTBO

x = Ni(x,y) *x; + Np(x,y) * x5 + -+ Ng(x, ) * x¢7?

3neck Ny (x,y), N, (x,y), -, Ng(x,y) — dyHKIHH DOPMEL.

BapuanTsr:
1. nma
2. HeT
Ortsert: 1
Bonpocsl ¢ KPATKHM TEKCTOBBIM 0TBETOM
Kpurepuii onieHuBanus I[IIxana oeHok
JlokeH ObITh CPOPMYIIMPOBAH OTBET U3 2 Gamna

YKa3aHHBIX BaApUaHTOB (O}II/IH nim H@CKOJ’IBKO) N
AHAJIOTUYHBIC 110 CYTH OTBCTHI C aJIbTCPHATHBHBIMU
TEPMHUHAMU U ONIPCACIICHUAMUA

HesepHnbiii oTBeT 0 6ayoB

2 — BEpHBIIl OTBET
0 — HeBepHBIiA OTBET

1. Jluneiinsiit Tpeyroapauk umeet y3isl i(5,1),7(6,4), k(2,5). BepHo nu yTBep)aeHUE, 4TO QyHKIHUS
dopmsr N;(x,y) pasaa (22 — x — 4y)/14?

OTBeT: HET.




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

OTtBeT: na.

3. JIuneiinblit Tpeyroapauk umeet y3ibl ((5,1),7(6,4), k(2,5). BepHo siu yTBepKaCHUE, 4TO QYHKITHUSI
dopmsr Ny (x,y) pasua (14 — 3x +y)/13?

OtBerT: na.

4. KBasipaTU4HBII TPEYTOIBHBINA AJIEMEHT C BEPUIUHAMM [, j, K IMEeT JIOKaTbHYI0 HYMEPAIUIO y3JI0B
MIPOTHB YaCOBOM CTPEJIKH, HAUMHAIOIIYIOCS C I-T0 y3i1a. BepHo i1 yTBepkaeHue, 4T0 QyHKIHS OpMBI
Nl(Lli Lz) paBHa L1(2L1 - 1)?

OTBeT: 1a.

5. KBajipaTuHbIii TPEYTOIBHBINA JIEMEHT C BEPIIMHAMH i, j, kK ©MEeT TOKAIbHYIO0 HyMEpaIyio y3JI0B
MIPOTHB YaCOBOM CTPEJIKH, HAUMHAIOIIYIOCS C I-T0 y3i1a. BepHo i1 yTBepkaeHue, 4T0 QyHKIHS OpMBI
N,(Lq, L) paBHa 4L, L,?

OTtBeT: HeT.

6. KBaipaTHuHBIi TPEYTOIBHBINA JIEMEHT C BEPIIMHAMH i, j, kK ©MEeT JTOKAIbHYI0 HyMEpaIfio y3JI0B
MPOTHB YaCOBOW CTPEJIKH, HAYMHAIOIIYIOCA C i-T0 y3i1a. BepHo i yTBepKaeHHe, 4TO PYHKIHS (HOPMBI
N3 (Ll, Lz) paBHa L3 (2L3 - 1)’7

OTBeT: HeT.

7. KBaipaTHuHBI TPEYTOJIbHBINA JIEMEHT C BEpUIMHAMH I, j, kK UMEeT TOKabHYI0 HyMEepaIuio y3JI0B
MPOTHB YaCOBOW CTPEJIKH, HAYMHAIOIIYIOCS C i-T0 y3i1a. BepHo i yTBep K aeHHe, YTO PYHKIHS (HOPMBI
N4(Lqy,L,) paBua 4L, L3?

Otser: na.

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

Otsert: 10 y3m0B

9. PaccmoTpum KkpaeByto 3a1a4y AJi1 0ObIKHOBEHHOTO U (HEepeHIIMATBHOTO YPaBHEHUS

y" —x%y — f(x) =0,x € [0,1]
Yo —2Yo =0
yi1+2y;, =0

Uto 03HauaeT B KOHTEKCTE pelleHus] KpaeBoi 3a1auu (PyHKIIMOHAI BUA
JO) = [y + x%y + 2fyl dx + 2y? + 2y3?

OTBeT: pyHKIMOHAT, MUHUMYM KOTOPOT'O JIOCTUTaeTCs Ha PEeIIeHNH yKa3aHHOM KpaeBoil 3a1auu.

10. Beimucatp nepByro CTPOKY MATPULIBI TEIUIOPOBOIHOCTH JJIsL IMHEHHOTO TPEYTOJIBHOTO JIEMEHTA C
ysmamn i(1/,,1/,),j(0,1), k(0,0).



Ortser: 1, -0.5, -0.5
OnucaHue mexHos102uu rnNPoeeodeHus:

TekyLlas atTectaunsa NPOBOANTCA Ha 3aHATUN OQHOBPEMEHHO BO BCen y4ebHOM rpynne B BUae
TecTa B 9NeKTpOHHOM obpasoBaTernibHOM cpefe «ONEeKTPOHHbIN yHuBepcuteT BIY». Tect
coctaBnsetca u3 martepmanos dOCa, dopmumpyeTcs CUCTEMOW aBTOMATUYECKU MyTEM
pobaBneHnss crnydavHblX BOMPOCOB, KOSIMYECTBO KOTOPbIX COOTBETCTBYET MWMELMMCH
obpasuam 6GunetoB. bonblwas 4YacTb BOMPOCOB MNPOBEPSETCA aBTOMATUYECKU, MPOBEPKM
npenogaesaTtenieM C pPyYHbIM  OUEHUBaHWEM TpebylT TONMbKO OTAeribHble  BOMpPOCHI,
npegcraBneHHble B opme acce. OrpaHuUyeHne no BpeMeHN Ha Kaxayto nonbitky — 1 yac 30
MUHYT.

Kpumepuu oyeHueaHusi cobecedoeaHusi 1o aK3aMmeHauuUOHHbIM bunemam:

OTnnyHo OTJINYHOE BJ1laaeHune Teopmeﬁ N peweHne 3agay He HMXxe xopowiero ypoBHA; Uin
OTJINYHOE pelleHne 3agay u BrnageHne TeOpVIeVI HE HUWXEe XopoLwlero ypoBHaA
XOpOLUO BnageHune Teopme|7| HE HKMXe Xopowlero ypoBHA W pelwieHne 3agady He Huxe

YAOBMNETBOPUTENbHOTO  YPOBHSA; WM BNageHue  Teopuem  He  Huxe
YAOBNETBOPUTENBHOITOYPOBHS 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 HeynoBneTBoOpuUTesibHOE BlnaaeHune Teopwe|7|; nnn HeyaoBneTBopuTenbHOE pelleHne
3ajad

3apaHusa pasgena 20.2 pekoMeHaYHTCS K UCMONb30BaHUIO NPY NPOBEAEHUN ANArHOCTUYECKUX
paboT C Lenbio OLEHKN OCTAaTOYHbIX 3HAHMI NO pe3ynbTaTaM OCBOEHUSI AaHHOW AUCLMMMNHDI.



