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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUSI TUCHUILIMHBI
ChopmupoBaTh y CTYIEHTOB IPEACTaBIECHUS O COBPEMEHHBIX IOJXOAAaX K IOHSTHUIO

peLIeHHs ONEePaTOPHBIX U AU(PepeHIINATbHBIX YPaBHEHUN B (PYHKIIMOHAIBHBIX IPOCTPAHCTBAX,
IIOCTPOEHUIO UX JUCKPETHBIX AHAJIOTOB, @ TAKXKE O YACICHHBIX METO/IaX PEIECHUs TAaKUX 3a]a4 Ha

OBM.

1.2 3agauu AUCHMIINHBI
[Toka3aTh €CTECTBEHHOCTh MOHATUSI 00OOIIEHHOTO pemeHus audQepeHnaIbHbIX 3a1ad,

MOJIEIUPYIOMNX (PU3HUECKUE MPOLECCHI C HETJIAKUMU TaHHBIMH, KOT/JJa KJIIACCHYECKOE pelIeHUe
[lpuknanHas 3agaya Kypca — O3HAKOMIJIEHME CTYIEHTOB C
BapHallMOHHBIMHU ¥ MPOEKIMOHHBIMU METOJaMH MOCTPOECHUS AUCKPETHBIX MOJEJIE OCHOBHBIX

MOKCET HC CYHICCTBOBATD.

Qg depeHIraIbHbIX 3a7a4 B YaCTHBIX MPOU3BOIHBIX.

1.3 MecTo gucuumjinnsl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucturnuHa 1no BeIOOpY «ATIMPOKCUMALIMS AJIEMEHTOB (DYHKIIMOHAJIBHBIX MPOCTPAHCTBY»
OTHOCUTCS K dYacTH, (hopMHpyeMol ydacTHUKaMH OOpa30BaTEeNIbHBIX OTHOMmEHWH bioka 1
"Mucuunauael (MOAyK)" yd4eOHOTrO MIlaHa, SBISIIOLIETOcs CTPYKTypHbIM 31emenTom OOIT BO
1o npodutto «BerauciuTenpHbIe, IPOTpaMMHbBIC, HHPOPMAITHOHHBIE CUCTEMBI U KOMITBIOTEPHBIE
TexHoyorun». CTyIEHTHI JAOJKHBI OBITh TOTOBBI MCIIOJIB30BaTh MOJYyYEHHBIE B TOH 00JacTH
3HAHMS, KaK TPH HU3yYCHUU CMEKHBIX JUCIUIUIMH, TaK U B MPOPECCHOHATHHON JIEATCIEHOCTH.
JI71s1 MOTHOIIEHHOTO MOHMMAHMUSI CIIEIIMAIBHOTO Kypca HEOOXOIUMBI 3HAHUSI, YMEHUSI U HABBIKH,
3QJI0)KEHHBIE B Kypcax MaTeMaTHYeCKOro aHaiw3a, JUHEHHOW anreOphl, (yHKIHMOHAIHHOTO
aHanmza, nTuddepeHMabHBIX YpaBHCHNUW, YPAaBHCHUN B YACTHBIX MPOW3BOIHBIX, TUCITUTUINH
CIIeHHaIn3aLuil.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbl

W3ydyenue naHHOW y4eOHOUN AMCUMIIMHBI HAIpaBlieHO Ha (HOpPMHUpPOBAHUE y OOYyYarOIIMXCS
npodeccnoranbHOM KomrrereHIuu [1K-3.

No Nunexc Conepxxanue B pesynbTaTe uzydeHus: yueOHON AUCIUTUIMHBI
L. | KOMTIET | KOMIETEHIHH (nmm eé o0yyJaroImuecst ToHKHBI
" | eHOUM 4acTu) 3HATh YMETh BJIaJE€Th
1. [1K-3 Cnocoben ornpeeneHus pa3palaTeiBaTh | METOJAMHU
MaTeMaTHYECKU KJIACCUYECKUX U | YMCIICHHbIE MCCIIEJOBAHU
KOPPEKTHO CTaBUTH | 00OOIIEHHBIX METO/IbI u|s
€CTECTBEHHOHAYYHbIE peleHui, AJITOPUTMBI, KOPPEKTHOCT
3aJauu, 3HaHME | BApUALIMOHHBIE U | PEAIN30BHIBATh | U
IIOCTaHOBOK IIPOEKIIMOHHBIE 3TH aJropuTMbI | U depeHu
KJIACCUYECKUX  3ajay | METOJbI Ha SI3BIKE | ATbHBIX
MaTeMaTHKH YHCIICHHOTO IporpaMMHpOBa | 3a7a4, Kak B
pereHus HUSL  BBICOKOIO | KJIACCUYECKO
KJIACCUYECKHX YPOBHS H, Tak U B
3a/1a4y 0000111eHHOM
MaTeMaTHYeCKOM MOCTaHOBKAX
($u3MKH.

2. CTpyKTYypa M coaepkaHue TUCUUILTHHBI
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2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
O6mmast Tpya0€MKOCTh JUCIUTIIIMHBI COCTaBIACT 2 3a4. . (72 daca), uX pacrnpeaeicHue
0 BHJIaM pa0oT MPEICTaBICHO B TaOIuUIe

(o cmyoenmos OPO)
Bun yaeOHOM paboThI Bcero CemecTtphbl
4acoB (dachr)
8
KonTakTHasi padoTa, B TOM 4ncJe:
AYIUTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHS JEKIIMOHHOTO TUTIA 24 24
JlaboparopHbIe 3aHATHS 24 24
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYCCKHUE 3aHSTHS) ) ]
HNHuast koHTaKTHasi padora: 2,2 2,2
Kontponb camocrositensHoM pabotsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHas padoTa, B TOM YHCJIE: 21,8 21,8
Kypcogas pabora - -
ITpopaboTka yuebHOro (TeopeTuyeckoro) MaTepuana 10 10
BrimonHeHne HHIMBUYaTbHBIX 3aJaHAH (TTOATOTOBKA 5 5
COOOIICHUH, Pe3eHTAIU )
Pedepar - -
[TonroToBka K TEKynieMmy KOHTPOJIIO 5,8 5,8
KonTpoub:
IToaroroBka K 9K3aMeHy
OO0mas Tpy10eMKOCTh yac. 72 72
B TOM 4HCJIe KOHTAKTHAsA 502 | 502
pabora
3a4. e/l 2 2

2.2 CTpyKTYpa AUCHUILINHBI
Pacnpenenenne BumoB ydeOHOU pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieaM JAACIUTLTAHBIL.
Paznensl (TeMbl) AMCUUIUIMHBL, U3y4aeMble B ceMmecTpe (ounas gpopma)



KonuuectBo yacos
Bueayaut
AynutopHas
Ne HaunmenoBanue paznenos (Tem) OpHas
Beero pabora pabota
J | TI3 JIP | CPC
1 2 3 4 5 6 7
[IpoctpancTBa QpyHKIMH, HHTErpUPYyEMBbIX 110 Jlebery.
1. |llomHOTa 3THX MPOCTPAHCTB, UX BCIOAY IUIOTHBIC 12 | 4 - 4 4
HOJAIIPOCTPAHCTBA.
O0600611eHHbIe TPON3BOIHBIE. baHAXOBHI U
2 12 | 4 - 4 4
- |rue6epToBsl mpoctpancTBa C.JI.Cobonena.
Knaccuueckue u 00001IeHHbIE PEIICHUS KPAaeBbIX 12 | 4 4 4
3. |3ajau Ist SIUIMITHYECKOTO ypaBHEHUSI.
Bapuanuonnas 3aiava st KBaApaTUIHOTO
4. |byHKumoHana B runb0epTOBOM IIPOCTpaHCTBE, MeTon | 12 | 4 ) 4 4
Putna.
Bapuaironssle ¥ MpoeKIIMOHHBIE METO/IbI PEIICHUS 10! 4 ) 4 5
5. ONEpPaTOPHBIX YPAaBHEHUH.
[TpenenbHO MIIOTHBIE OCIEA0BATENBHOCTH
noanpoctpancts B mpoctpancTBax C.JI.Cobonesa. ]
6 118| 4 4 3,8
. Metoawl Putna u ["anepkrna pemenus
g depeHIraIbHbIX 3a1a4d.
HUTOI'O no pazoenram oucyuniuHul 69,8 24 ) 24 218
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomesxxyrounas arrecranus (MKP) 0,2
[ToaroToBka K TEKynieMy KOHTPOJIO 5,8
OO611ast TPYA0EMKOCTh MO AUCHUIINHE 72

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCIUATLTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

dopma
Ne Haumenosanue Conepsxanue pasaena (TEMBI) TCKYIIETO
" | pasnmena (TeMsbl)
KOHTPOJISI
1 2 3 4
L IpocTpancTaa IlpocrpancTea  QyHKIMH, HHTerpupyeMex —mo\JIP:

Jle6ery. CnoiicTBa unTerpana Jledera: nocratounsie| Texymmii
YCIIOBUS UHTETPUPYEMOCTH, TEOPEMBI O ITPENETBLHOM | KOHTPOJIb
nepexojie, 3aMeHa MepeMeHHbIX, Teopema DyOrHM,|yCBOCHUS
abCcoMIOTHAsT HeNmpepbIBHOCTh MHTerpana Jlebera, TeopeTnueckoro
HENpPEephIBHOCTE B CPEIHEM  HMHTETPUPYEMbIX|MaTepHaa
¢bynkuuid, wuHTerpan Jlebera WO  IIQAKOW MPOBOJMUTCS MO
TUIEPIIOBEPXHOCTH. oTyeTam

byHKIHH,
UHTETPUPYEMBIX TI0
Jlebery. [TonrOTA
3THX  MPOCTPAHCTB,
X BCIOJy TIUIOTHBIC
MOJIIPOCTPAHCTBA.




YcepenHenue UHTETpUPYEMBIX  (QYHKIUN:  SAPO
yCpEeIHEHUs], Omepanusl yCpPeIHEHHs, TJIaJKOCTh
yCpEIHEHHBIX byHKINH, CXOJIUMOCTh K
ycpeaHseMbIM (DYHKIIUSIM B UHTETPAIbHBIX HOpPMaXx.
[InmotHOCTH  OeckoHeuHO A dEepEeHIIUPYEMBIX
(DUHUTHBIX byHKuni B IIPOCTPAHCTBAX
WUHTETPUPYEMBIX (DYHKITHIA.

MmuoromepHasi  ¢opMyaa HMHTETPHUPOBAHUS IO
qacTsiM, €€ SKBHBaJCHTHOCTh (opmyine [aycca-

OcTporpaackoro.

CTYJIEHTOB O UX
peLIeHusX
3a/1a4, IpUMEPbI
KOTOPBIX
IIPUBECHBI
HIDKE.

O00011IeHHBIE
HpOH?;BOI[HI)Ie,

MIPOCTPAHCTBA
C.J1.CoboneBa.

MHoromepHass ¢opMyia HMHTETPUPOBAHUSA IO
qacTsM, €€ SKBHUBaJEHTHOCTh (opmyine [aycca-
Octporpaackoro. OmnpeneneHue W MpOCTEHIINE
CBOMCTBA 0000IIEHHBIX MIPOU3BOHBIX:
EnMHCTBEHHOCTh, HE3aBHUCHUMOCTb OT TOpsJIKa
i depeHIrpoBaHus, H0CJIEI0BATEIbHOE
muddepennmpoBanue. [Ipumepbl  0000IICHHBIX
npou3BoHBIX B pocTpancTBax C.JI. Cobonesa.
OO0oOuieHHblE  MPOU3BOJAHBIE U YCPEOHEHUs
(GyHKIMHA:  TIEpecTaHOBOYHOCTH  OMNEpanuii U
CXO/IMMOCTh B MHTEIPAJIbHBIX HOpMaX MPOU3BOAHBIX
OT YyCpeAHEHUW K OOOOIEHHBIM MPOU3BOIHBIM
ycpenHseMon QyHKIHU.

CBsi3b 0000IIEHHBIX MIPOU3BOIHBIX c
KOHEYHOPa3HOCTHBIMU OTHOLIEHUSMH: CXOAUMOCTh
pPa3HOCTHBIX ~ OTHOIIEHWH K  00OOIICHHBIM
IIPOU3BO/IHBIM, JOCTaTOYHOE ycoBUE
CYIIIECTBOBAHUS nepBoit 00001IeHHOM
IIPOU3BOJHOM.
Co0onieBcKrME  TPOCTPAHCTBA  CO  CKaJSIPHBIM
NPOU3BEJCHNEM W HUX CBOWCTBA: IOJHOTAa,
CXOMMOCTh yCpeaHEHUH B 1o1061acTH,
WHBAapUAaHTHOCTh IIPU HEBBIPOXKJAECHHOW 3aMeHe
MepPEMEHHBIX.

Teopembl 0 mponomxkeHuu. I[IIOTHOCTH TNTAAKUX
¢ynkuuit B npoctpanctBax C.JI. Cobonesa.

Cnen ¢yHKIMM Ha TJIaJKOM TUIEPIOBEPXHOCTH.
CpoiictBa cienoB: ¢opMmysia HHTEIPUPOBAHHS I10
gactaM Juisi  pyHkumii w3 mpoctpancts  C.JL
Cobonesa. HenpepbiBHOCTH CJIEIOB npu
napajuieIbHOM MEPEHOCe MOBEPXHOCTU. TeopeMsbl O
KOMIIAKTHOCTH  BiokeHuH  mpoctpaHcts  C.JL
CoboneBa B  MPOCTPAHCTBA  HMHTErPUPYEMBIX
(GyHKIMHA.

OKBUBAJIEHTHbIE HOpPMBbI B mpocTtpancTBax C.JL.
CoboneBa. HenpepbIBHOCTP U HeNpepbIBHAs
muddepeHIMpyeMOoCTh (PYHKIMA U3 MPOCTPAHCTB
CJI.  CoOoneBa.  Teopembl  BJIOXEHHS B
MPOCTPAHCTBA TTAKUX QYHKITHIA.

JIP:

Texymmi
KOHTPOJIb
YCBOEHUS
TEOPETUYECKOIO
Marepuana
IIPOBOAMTCA 110
oT4eTaMm
CTYIEHTOB O UX
peneHusax
3az1a4, IPUMEPHI
KOTOPBIX
IIPUBE/ICHBI
HIDKE.

Kaccuueckue
000011IeHHBIE
pemeHI/m Kp aACBbIX

n

MaremaTrueckasi MOJICTb PABHOBECHS MEMOpPAaHBI.
Knaccuyeckne u 0000IIEHHBIE PELICHUS KPaeBbIX
3a1ad JUIsl DJUTMNTHYECKOTO YpaBHEHHS BTOPOTO

CryneHdeckuit
JIOKJIAI O
MOJEIIN
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3a1a4y st opsika. KoppekTHOCTh ATHX 3a/1a4 B 0000111eHHOM [paBHOBECHS
AIUTMITUYECKOTO MOCTAaHOBKE B CIyyae  CaMOCOIPSDKEHHOIO[MeMOpPaHBI €
YpaBHEHHUS. muddepeHInaIbHOro onepaTopa. MaKCUMaJIbHO
AKTHUBHBIM
y4acTHEM BCEX
YWIEHOB TPYIIIbI
B 00CYXICHUHU
MOJIEIIN.
4, Bapuanuonnas  3amadya g kBagpatuuHoro|JIP:
¢ynkuuonana B Twib0eproBoM mpoctpaHcTse.| Texymuit
Merton Purtima mnocTpoeHuss MHHUMHU3UPYIOLIEH [ KOHTPOJIb
IIOCJIEI0BATEIbHOCTH. YCBOEHUS
Bapuaruonnas 3amaua TEOPETUIECKOro
st KBAaIPaTUYHOT O Mmarepuajia
¢$yHKLIMOHANA B IIPOBOJIMTCS 110
THIIEOEPTOBOM oT4YyeTam
MMpOCTPaHCTBE, MCTO/ CTYIAEHTOB O UX
Purua. pelIeHusIX
3a/1a4, IpUMEPbI
KOTOPBIX
MIPUBEICHBI
HUKE.
5. Bapuammonnoe  jmokazaTenbCTBO — pazpemumocTs|JIP:
KpaeBbIX 3aJad B O00OOLIEHHON mocTaHOBKE uis|Texymuii
CaMOCOIIPSKEHHOT O AJUIUIITUYECKOTO OllepaTopa.  |KOHTPOJIb
BapuanuoHHbIii METOJ HOCTPOEHUS Pa3HOCTHBIX|yCBOEHUS
CXEM JUIsl SJUIMIITHYECKUX KpaeBbIxX 3a1a4. [IpumMepsl|TeopeTrndeckoro
MIpEAEIIBHO IIJIOTHBIX IIOCJIEI0BATEIBbHOCTEV | MaTeprana
KOHEYHOMEPHBIX MOANPOCTPAHCTB B IPOCTPAHCTBAX |IPOBOAUTCS 110
C.JI. CoGoneBa. Ilonarue o MeToAe KOHEYHBIX|OTUETAM
BapuawuoHHble ul>71EMEHTOB. CTYIEHTOB O UX
TIPOCKIMOHHBIE Meron Putna aiist onepatopHOro ypaBHEHUsS B pELICHUSX
METO/IBI pemieHns  THIBOEPTOBOM MPOCTPAHCTBE. DHEPIETHUECKOE 3a/1a4, IpUMEPHI
OMePaTOPHBIX IIPOCTPAHCTBO CAMOCOIPSIKEHHOTO MOJIOKHUTEIBHO |KOTOPBIX
ypaBHEHUIH Y|OMPEEIIEHHOTO OIIEpaTopa. JHEPreTHYECKHE IIPUBE/ICHBI
mnddepeHIHaTbHBIX | IpoCcTpaHCTBa TIEPBOil M TpeTheil KpaeBbIX 3a1ad HIUKE.
3ajad. JUISL CAMOCOIIPSDKEHHOTO 3JUIMIITHYECKOTO Jloxnanel
oneparopa. [ 1aBHbIe U €CTECTBEHHBIE TPAHUYHBIE  |CTYACHTOB O
YCIIOBHSL. Mo UKAIISIX
Meroa ['an€pkuHa pemenns onepaTopHbIX METO/1a
ypaBHEHMI U KpaeBbIX 3a/1a4 B 0000IIEHHOM lNanépkuna
ITOCTAHOBKE. MIPUMEHUTETHHO
K pa3HbIM
KpaeBbIM
3a/1a4am.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA HE NMPEAYyCMOTPEHBbI
2.3.3 JlaGopaTopHble 3aHATHS
Ne HaumenoBanue nabopatopHbix padboT opwma Teky1uero
KOHTPOJIA
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3 4
MHuoxecTtBa Mepbsl Hyidb. Pemenue 3amau mo cBoiicTBaM uMHTerpana|Omuem no
Jlebera. 1abopamopHou

Ycpeanenue uHTerpupyeMsix GyHkuuii. [IpuMeps! ycpeqHeHui.
MHoromepHas popmyIia HHTErpUPOBaHUs 110 yacTaM, popmyisl ['puHa.

\pabome:
pelieHue 3a1a4 y
JTOCKH COBMECTHO
c
npernoaaBaTeseM,
a TaK)Ke OTYEThHI
CTY/ICHTOB I10
pELICHUIO 3a/1ay,
MPEUIOKEHHBIX B

KayecTBe

CaMOCTOATEIILHON

paboTHI.
[Ipumepbl  BblUMCIIEHUST  OOOOMICHHBIX  MPOM3BOAHBIX  (GyHKUUH|Omuem no
HECKOJIbKUX MEPEMEHHBIX. nnabopamopHot
[IpoctpanctBa C.JI. CobGonena. \pabome:

[InotHocts rnaakux ¢yskuauit B mnpocrpanctBax C.JI. Cobonesa.
KycouHo-nuHelHble anmpokcumanuu  (QYyHKOUH OAHOTO M JABYX
HE3aBHCHMBIX apTyMEHTOB.

Crnen GyHKIIMM HA TIaKON THIIEPHIOBEpXHOCTH. CBOMCTBA CIICIIOB.
Hopmet B mpoctpanctBax  C.JI.  CoOoneBa,  HOpOXJIEHHBIE
IUTUNTHYECKUMU T HepeHInaIBHBIMU OIIEPATOPAMH.

peUICHUC 3a1a4 Y
JOCKH COBMCCTHO
C
npenoaaBaTejicMm,
a TaKoKC OTYCTEI
CTYACHTOB 110
PCUICHUIO 3a/1aY,
MNpCaAJI0KCHHBIX B

KauecTBe
CaMOCTOATEIIHON
paloTHI.

Knaccuueckne u  0000mIeHHBIE pEIICHUS KpaeBbIX 3amad st Omuem no

IIUNTUYECKOTO YPAaBHEHUS BTOPOTO MOPSIKA. nabopamopmot

HecranuonapHsle KpaeBble 3aJJa4i U UX 0000IIEHHbIE PEIIECHNUS. [pabome:

peleHue 3ajgay y
JOCKH COBMECTHO
C
Mpero/iaBaTeseM,
a TaKXKe OTYEeThI
CTY/ICHTOB IO
pEeLIeHHIO 3a/1a4,
MPEUIOKEHHBIX B
KayecTBe
CaMOCTOATEIILHON
paloTHI.

OmnepatopHoe ypaBHEHHE B THIILOSPTOBOM IpocTpaHcTBe. CBECHHUE €ro K
BapHUaIMOHHOM 3ajauve. DHepreTHYecKue NPOCTPAHCTBA
CaMOCOIIPSIPKCHHBIX JJINTUIITUYCCKUX OIMEPATOPOB.

Omuem no
n1abopamopHoii
\pabome:
pelieHue 3a1a4 y
JOCKH COBMECTHO
C
IperoiaBaTesieM,
a TaKXKe OTUEThHI
CTYJICHTOB TIO




PEIICHHIO 3a/1a4,
MPETIOKEHHBIX B
Ka4yecTBe
CaMOCTOSITEIIbHOMN
paboTHI.

5. |[Meron Putna juisi camMOCOIPSIKEHHOTO AJUTAINITHUYECKOIO YpaBHEHUS C
rpaHuyHbIMU ycinoBuamu upuxiie u Helimana.

Meron koHeuHbix 3neMeHTOB. CrtpykTrypa Marpuubsl [pamma mis
JIByMEpHOTro oneparopa Jlamnaca B mpsSMOYTroJbHOM 00JIacTH.

Merton N'anepkuna 111 HECTAMOHAPHBIX KPAEBBIX 3a/1a4.

Omuem no
1abopamopHou
\pabome:
pelieHue 3aaad y
JOCKH COBMECTHO
C
IpernoaBaTelieM,
a TaKXKe OTYETHI
CTYJCHTOB TIO
PCILICHHIO 3a]1a4,
MIPETIOKEHHBIX B
Ka4yecTBe
CaMOCTOSITEIIbHOM

paboTHI.

3amura abopatopHoi padotsl (JIP), Beimosnnenue kypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),

koiutokBuyM (K), recruposanue (T) u T.x1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl He IPEYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHUsI /ISl CAMOCTONTENILHOI PadoThI

00yYaIOIIMXCS M0 TUCHUILTHHE (MOTYJII0)

No Bun CPC 10 BEINOJIHEHUIO CAMOCTOSTEIILHON

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTICUCHUS TUCITUTLITAHBI

paboTHI

nabopartopHou padore; |ot 14.06.2017 r.
IToaroroBka Kk 3adery.

1 |U3yuenue nexuonHoro [(Meroandeckue peKOMEeH IalK [0 OpraHu3aluu
Marepuana; CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB YTBEPXKACHHbIE Kadeapoil
ITonroToBka oTyeTa MO |BHIYMCIUTEILHON MaTEMaTUKU U HH(POPMATUKH, TIPoToKo Ne 14

[ToxroToBka oT4eTa MO [PEKOMEHIAIUSMHE T10 UX PEIICHHIO.
nabopaTopHoii padore;
IToaroroBka k 3auery

2 |H3ydeHue JIEKIIMOHHOTO | DJIEKTPOHHBINA BAPHAHT METOUIECKOTO TTOCOOHS ¢ OCHOBHBIMHU
Marepuaa; ONPEACICHUSMHU, YCIOBUIMU 3a7a4 U METOAUYECKUMU

3 |H3ydeHue NEeKIIMOHHOTO | DNEeKTPOHHBIA KOHCTIEKT JISKIIUH.
Marepuana,
[ToaroroBka oT4era Mo
nabopaTopHoi paboTte;
[TonroroBka k 3a4eTy

VY4ebHOo-MeToIMYecKHe MaTephalibl Ui CaMOCTOSITEIbHON pPabOThI
qKcila MHBAJINUJIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310p0Bbs (OB3)

oOydJarormxcs: u3
MIPEIOCTABIISIOTCS

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:
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JIJ1s1 JIMI] C HAPYIICHUSIMH 3PCHHS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,
— B (popme ayanodaiina;

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B I1e4aTHOM (opme,

— B (hopme aynuodaiina;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

HaHHBIfI MNEPCUYCHb MOXKET OBITE KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI'CHTa

o0yyJaromxcs.

ITonpoOHbIe MOCTAaHOBKM 3ajad il CaMOCTOSTENIbHOW pabOThl CTYIEHTHI MOJIy4aroT B
OYHOM HHJMBHJIyalbHOM OOIIEHUH ¢ mpernojaBaTteneM. OuyHble KOHCYJIbTAMM HE COCTABISIOT
npoOJIeMBbl: €XKEHEIENIbHO MPENoiaBaTesib padoTaeT B ayAUTOPHU CO CTYAEHTaMH B CPEIHEM IO

YCTBIPC Yaca.

JUig 1y ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU BOCHPUATHS MHOpManuu (HapylleHus
3peHusi MO0 ciyxa, a TakKe C HApYLIEHUSMHU OINOPHO-IBUraTEJbHOIO ammapara) BO3MOKHA
BUJICO U ayJUO 3alUCh JIEKLUI: JIEKTOP UMEET IPUBBIUKY BCE IIPOM3HECEHHBIE CII0BA 3alIUChIBATh

Ha JIOCKE, a 3allMCaHHBIE Ha 10CKe ()OPMYJIIBI IOBTOPSITH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

I/IHTepaKTI/IBHHe TEXHOJIOTHH B 8-M CEMECTPEC NPCAYCMOTPECHEBI BO BCEX Ha60paTOpHLIX

3aHIATUAX B 00beme 24 yacos.

HE3aBUCUMBIX ICPEMCHHBIX.

Hcnonp3yemble HHTEPAKTHBHBIE 00Pa30BaTEIbHbBIC TEXHOIOTHH Komnnye
CTBO
4acoB

Huckyccust Ha TeMy: «MHTerpan Jlebera — He06X01MMOE pacIIMpeHre HHTerpaa 2

Pumana 1 OTHOTHI IPOCTPAHCTB MHTETPUPYEMBIX (DYHKIIHID» € TIPE3CHTAIHSIMA

PUMEPOB, HHTETPUPYEMBIX 110 JIebery, Ho He HHTEerpupyeMbIX o Pumany GyHKIui.

Huckyccus Ha Temy: «CriocoObl yCpeAHEHUsI MHTEIPUPYEMBIX ()YHKIUH. 2

ANnIpoKCUMAaluy UHTEIPUPYEMBIX (YHKLNN OeckoHeuHO auddepeHunpyeMbIMu

GYHKIHAMI.

JlucKyccHst 0 BOSMOKHBIX TIPEICTHHO TUIOTHBIX MTOCIIET0BATEIHLHOCTSIX 4

KOHEYHOMEPHBIX MoanpocTpaHcTs B npoctpancTBax C.JI.Cobonesa.

3amuTa MHINBUAYAILHOTO MTPOEKTA 10 ANMPOKCUMANUY (PMHUTHBIMHU CIUTAHAMU 2

CKaApHBIX (PYHKIMI 1 pemieHuii tudppepeHnanbHbIX 3a1a49 A1 OOBIKHOBEHHBIX

Qg depeHIraIbHbIX ypaBHEHUH.

TpeHUHT MO BBIUMCIEHUIO 0000IIEHHBIX TPOU3BOJHBIX (PYHKIIMH OT IBYX 4
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3amuTa MHANBHAYaJIbHOTO IIPOEKTA AMIPOKCUMALMKA KYyCOYHO-TUHEHHBIMU 2
HENpepbIBHBIMY CIuTaliHamMu (QyHKIMiA u3 npoctpanctB Cobonesa C.JI. B miockux
o0nacTsx.

TpeHUHT 10 pacyueTy CKaJIIPHBIX MPOU3BEACHUH IBYMEPHBIX 0a3UCHBIX (PMHUTHBIX 2
CIUIAafHOB B DHEPTETHUCCKUX MPOCTPAHCTBAX ILTUITUYCCKOTO OllepaTopa B
JTUBEPreHTHOMH (hopMme.

TpeHuHT 0 HyMepaluuu y3J10B IPSIMOYTOJIbHON CETKU C AaHAJIU30M CTPYKTYpPBI 4
JICHTOYHOW MaTPHUILIbl B BAPUAITMOHHBIX U IPOEKLIMOHHBIX METO/IaX MPUOINKEHHOTO
pelieHus AByMepHbIX nuddepeHuanbHbIX 3a1a4.

KomnbroTepHast cuMyiisiliis paBHOBECHSI MEMOPAHBI C 3aKPETNIEHHOM UM CBOOOIHOM 2
rpaHuLei. 3auTa HHAMBUAYAIBHOTO IIPOEKTA.

Jlist il ¢ OTPaHWYCHHBIMH BO3MOYKHOCTSIMHM 3J0pPOBBSI TPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIIHMIA CO CTYJCHTOM IIPY MOMOIIIHU JIEKTPOHHOU HH(OPMAIIMOHHO-00pa30BaTeIbHON CPEIbI
BV3a.

4. OneHo4YHbIe CPeACTBA I TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTauuu

4.1 ®oHA OLEHOYHBIX CPeCTB IS MPOBeIeHUs TeKyllel aTTecTauuu

Texkymuii KOHTpPOJb KayecTBa IOATOTOBKM OCYHIECTBISIETCS IYyTEM IPOBEPKH
TCOPCTUICCKHUX 3HAHUM U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IlpuBneueHust CTyIEHTOB K aKTUBHOMY OOCYKIEHUIO ONPEIEIICHUM, HOBBIX JUI HUX
Pe3yJIbTaToB, K PEHIEHUIO TEOPETUYECKUX 33/1a4 Y JOCKH,

2) ITy6nu4HOM 3alUThl CAMOCTOSITENBHO PEIIEHHBIX 3a/1a4,

3) BeolcTymnenuil ¢ JoKiagamMH, MOJATOTOBJIEHHBIMM CAaMOCTOSTEIBHO Ha OCHOBE
IIPEUI0KEHHON IIPENoAaBaTeeM JINTEPATYPHI.

4) TIoaroTOBKH K 3a4€Ty B KOHIIE CEMECTPA.

33)13‘11/1 AJIs CAMOCTOATEC/ILHOI'O PCIICHU S
1. I[OK&)I(I/ITC, 4ToO MpsaAMast Ha INIOCKOCTH ABJIACTCA MHOXKCCTBOM I[BYMepHOI\/'I MCPBI HYJIb.

2. JlokaxuTte, 4TO (n—l) —MepHasi OBEpXHOCTh Kaacca C' sBIseTcs MHOKECTBOM N—MepHOii
MEPBI HYJIb.

3. Jlokaxxute yTBepiKaeHHEe: E — MHOXeECTBO N—MepHO# Mepbl HYJb TOT/IA U TOJIBKO TOT/a, KOT/Ia
CYILIECTBYET CUETHOE MOKPBITHE 3TOI0 MHOKECTBA KyO0aMU ¢ KOHEYHBIM CYMMapHbIM 00BEMOM
TaKOe, 4TO KaKAas TOUYKa MHOXKeCTBa E MoKpbhITa OECKOHEUHBIM YHCIIOM KyOOB.

4. OCHOBBIBAsICh Ha OMpeICICHIH H3MepuMoii B o0macT Q (yHKIMHU Kak mpejiena mouTH BCIOAY

nocnenoBarensHocTh u3 C (Q) , IOK&KHTE H3MEPUMOCTS 6ot dyrkimm u3 C(Q).

5. JIokaxkuTe, 9TO MpeJIeN OYTH BCIOTY CXOISIICHCS TTOCIIeIOBATEILHOCTH U3MEPUMBIX (PYHKITUH
€CTh QYHKIIHS U3MEPUMAA.

6. Jlokaxwure, uto eciau f, eC((_Q) u f, T f >0 nourn Beroxy B 06nactn Q mpu K —> o0, To SUP
k

j f (x)dx>0.

Q

7. Tokaxwure, 4TO BCAKas COOCTBEHHO HMHTerpupyemas B obmactu Q mo Pumany ¢yHKims
UHTETpupyema u 1o Jlebery.
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8. [TokaxxuTte, uto QpyHKIMA Aupuxie uaTerpupyema o Jlebery, Ho HeMHTerpupyema 1o Pumany.
9. Jlokaxxute Teopemy: BcsKas MHTerpupyemas no Jlebery HeoTpuuarenbHas MOYTH BCIOAY B

oomactu Q Qynxuus f (X) paBHa HYJIIO I0YTH BCIOAY TOTJ1a U TOJBKO TOTJa, KOraa _[ f (X) dx=0
Q

10. TTokaxwure, uto C ((5) Bcrony wiotHo B L, (Q).

11. Tlokaxwure, uto eciu obmacte Q orpanmyena, To Ll(Q)— cemapabenpHOe 0aHAXOBO
MPOCTPAHCTBO.
12. ITokakuTte, 4YTO U3 BCAKOHN CXOJSIIEHCS B Ll(Q) MOCIECA0BAaTECIILHOCTH MOXHO BBIICIIMTH

CXOJISIILYIOCS IOYTH BCIOY IIOJIIOCIIEI0BATEIbHOCTD.
13. [Ipu KakuX 3HAUEHUSX & Cleayromue GyHKINU MpUHAIekKAT MPOCTPAaHCTBY L, (Q) :

a) f(x)=[x", Qz{XeRn:|x|<1};
6) f(x)=|x", {XER X|>1};

(x)=
B)f(X)II Ry
(x)

r) f(x)= ,Q={xeR;[x<1};
(- —IXI)
1
n) f(x)=——, Q={xeR|x>1}?
(1-)
14. Tokaxwute, uro ecmu  (X) €L, (Q), 10 ‘f .[ (x)dx Sﬂf(x)‘dx.
15. Mycts f, () ( ) If Jdx|<const u f, — f mouru Bcrony B Q mpu k — 0. Bepro

i pasenctso lim j f, (X)dx =J f (x)dx?
Q

16. Jlokaxute HEMPEPHIBHOCTE HOPMBI.
17. Jlokaxure, 4TO BCSAKas CXOJAIIAsICsl 1O HOPME IOCIEN0BATENbHOCTh B T'HJIBOEPTOBOM
IPOCTPAHCTBE CXOJUTCS TaKXkKe €1a00 K TOMY e MPeAeIbHOMY dJIEMEHTY.

18. TlokaxkuTe, YTO IOCIIEAOBATEIHFHOCTE Sin(kX) k=1,2,..., cxomutcst cnabo K HYJIHO B
L, (0,27), no He cxomutes B Hopme L, (0,27).
19. Ilycth nocnenoBaTebHOCTh 3JIEMEHTOB fk rUIIL0EPTOBA IPOCTPAHCTBA CXOAUTCs c1a0o K f

npu K — oo 1 iput 3TOM Eim || f, || =|| f || . Iokaxute, uro f, cxomurcsa x f mo Hopme.
—0

20. Toxaxwute, uto L, (Q) mameitnoe mpoctpancTso.

21. IMokaxuTe, 4to eciau Mepa obnactu Q koneuna, To L, (Q) clL, (Q) , HO 00paTHOE BKIIIOUEHHUE

HE UMEET MEeCTa.
22. Tlokaxkute, 4TO ecau Mepa obgacti Q KOHEYHA, TO M3 CXOIUMOCTH MTOCIIEI0BATEIbHOCTH fk

k f M0 HOpME NIPOCTPaHCTBA L2 (Q) CICAYCT CXOAUMOCTD MOCJICAOBATCIIbHOCTU UHTCTPAJIOB!

(J;fk(x)dx—>JQ'f
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23. Jlokaxwure, uro mis moObix (ynkmumii f w g w3 mpoctpaHcTBa LZ(Q) BBITIOJTHEHO

HEPaBCHCTBO MUHKOBCKOTO

fraora] on] fjon]

24. Jlokaxute cnenctBue teopeM b.Jlesn u Jlebera: ecmu f, (X)e Li(Q) U psj iﬂfk(x)dx
k:lQ

CXOJUTCS, TO PAJ Z f, (X) a0COJIFOTHO CXOAMTCS MOYTH BCoay B Q, GyHKIms f(X): i fk(x)
k=1 k=1

npunamiexut L, (Q) n I (x)dx = kzll £ f, (x)dx.

25. Tlokaxwure, 4to ecnu obnacte Q orpanuyena, to L, (Q)— cenapadeIbHOe TUIEOEPTOBO
IPOCTPAHCTBO.

27. Vicnonb3ys onepanuio yCpeIHeHus, TOKaKUTE, YTO MHOXKECTBO (PUHUTHBIX (QYHKIIMIA C” (Q)
BCIOAlY IUIOTHO B L, (Q) us L, (Q) .

28. Ilycrs f,Qel, (Q) U ofaHa w3 9ITHX GyHKuUMA ¢uauTHA. [lokaxkuTe «popmyry

:_(f’5—k“g)Lz(o>

N ook
MHTEIPUPOBAHUS 110 YACTAM» JUIS PA3ACIEHHBIX PA3HOCTEN (5h f ,g)L @
2

29. TlokaxxuTe OPTOrOHAJIBHOCTH B Lz(—l; 1) OpPTOTOHAIILHOCTh MHOTOWIEHOB Jlexkanmapa

L, (x)= :Xnn [(1—x2)"]

30. Tokaxure oproronamshocts B L, (=1;1) oproromansHocts MHOrowieHoB Uebbimépa
2;

1-x?

T,(x)=cos[ n(arccosx)].

31. Hycrs y ¢ysaxkoun | (X) B obmactu Q cymectByer 0000IIeHHas TPOM3BOIHAS
D“f (x)=F(x),ay dyuxmun F(X) cymectsyer 0606mennas npoussonnas D”F (x)=G(x).
TNokaxuTe, 4TO CymecTByeT 0606MeHHas npoussoanas D f (x)=G(x).

32. Tlokaxure, 4TO M3 CyLleCTBOBaHMs 000OwwIeHHON mpomssomuoii D”f(X) He cmemyer
cymecTBoBanus 0606menHoit nmponssoanoit D’ f (X) mpn S <« , i=1,...,n, |B|<|a].

33. Jloxaxwure, 4To 0000IIeHHAs TPOU3BOIHAS (GUHUTHON (HYHKIIUU (PUHHUTHA.

34. JIokaxkuTe, 4TO f(Xl,Xz)zsign(Xl)g Hl(«/X12+X22 <1).
35. Jlokaxmute, uto f (X, X, )=X’ +X € H1(1/x12+x22 <1).
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36. Noxaxure, uro ecnu f (x)eH'(a;b) u f'(x)=0 nouru scrony, To f (X)=const.

37. JlokaxuTe (pOpMyIy HHTENPUPOBAHUH IO YacTaM s Gynkmuit uz H* (Q), npennomnaras eé
crpaBeuIHBOiL amst Gyrkimii n3 C' (Q ) .

38. Mokaxute, uro H'(Q) 2 C(Q)npu Q< R,.

0
39. lokaxure, uto ¢pynkuust f (x) u3 L, (0; 7) npunamnexur H ! (0; 7r) TOT/Ja ¥ TOJIBKO TOTA,

d 27 .
KOTJ1a CXOUTCS YHUCIIOBOM PSIJT Z kb, rme b, = —I f (X) sinkx dx .
k=1 Ty

0
40. Jlokaxure, 9to s joooi Gpynkuuu f € Hl(O; 71) BBINOJIHAETCS HEpaBeHCTBO CTEKIIOBa
V4 V4 0
I fz(x)dxs J. f'z(X)dX. Haiinnte dynkumio f, € Hl(O; 71'), JUIS KOTOPOW 3TO HEPAaBEHCTBO
0 0

npesparaercs B paBeHcTBo. [lokaxure, uro ecan f (X)# cf, (X), rae ¢ — nocrosHHasi, To s
dynkuun f (X) HepaBeHCTBO CTpOrOE.

41. IycTh X =(%.,X,)=(rcosg;rsing) u yHkms

f(%,%)= %-‘r i r(a, coskg+b, sinkg) npunammexur H* (|X| < l). Beipasure yepes a, u
k=1

h 2 2
b, I/IHTeraﬂf [EJ +(ij + 2 |dx.
0 aXl aXZ

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN

Bonpocs! 0 JIEKHIMOHHOMY KypCy

1. ®yukuuwu, unrerpupyemsie no Jledery. CpaBHenue unrerpaios Pumana u JleGera.

2. Teopembl 0 mpeeIbHOM NEpexo/ie MoJ 3HaKoM uHTerpana Jlebera.

3. Huddepennupyemocts naTerpasia Jlebera no mapamerpy. Teopema @yOuHU O CBEJICHUN
JIBOITHOT'O MHTETpaia K IOBTOPHOMY U €€ CIIEJICTBUE O PABEHCTBE IIOBTOPHOTO MHTErpasia
JIBOMTHOMY.

4. Tnankas (N-1) — mepHas noBepxHocTh. MHTerpan Jlebera no (N-1) — MepHOI MOBEPXHOCTH.

JluHeliHble  HOPMHpOBaHHBIE  MNPOCTpaHCTBA. [IOHATHS  MOMHOTBL, IUIOTHOCTH,

cenapabenbHOCTU. [IpuMeps! HyHKIIMOHATBHBIX 0aHAXOBBIX POCTPAHCTB.

6. T'mipbepToBO MpocTpaHcTBO. OPTOrOHANBEHBIE CUCTEMBI, KOOPPHUIIMEHTH! U pasl Dypbe,
HepaBeHCTBO becceis.

7. Ilonueple cucreMbl B THIBOEpTOBOM mpocTpaHcTBe. W3oMopdusm u  uzomerpus
cernapaleNbHbIX THIBOEPTOBBIX IPOCTPAHCTB.

8. Mpocrpanctea L,(Q) u L,(Q), ux momHora. AGCOMIOTHAs HENPEPHIBHOCTh MHTETPATA

JleGera 1 HENMPEPBHIBHOCTD €TI0 B CPEAHEM.
14
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Snpo ycpennenust u ero cBoiictBa. Cpesaromasi GpyHKIUS A oOnacTH. YCpeaHEeHus
dynxumii 3 L (Q) u L,(Q), ux cxomumocTs.

Knaccuueckass ¢opmysna MHTETpUPOBAaHUS IO YacTsAM, €€ SKBHBAJCHTHOCTb (hopMyIie
["aycca-Octporpaackoro. Onpenenenrue 0000IIEHHOW MPOU3BOIHOMN TIEPBOTO MOPSIIKA.
O060011eHHbIE TPOU3BOIHBIE MPOU3BOJIBLHOIO MOPSIAKA, UX CBOWMCTBA: €IMHCTBEHHOCTH,
HE3aBUCUMOCTh  OT  mnopsaaka  auddepeHuupoBaHusi, JIUHEHHOCTh  ONEpaLUU
muddepentmpoBanus. O6001meHHas TPOU3BOAHAS GUHUTHON (HYHKIIMH.

O060011eHHbIE TPOU3BOAHBIEC (YHKINUN |x| , |x1| u Sign(xl) B N — MEPHOM ILIapeE.

I'uns6eproBsl mpoctpancTea H*(Q) m ux mpocreiinme cBoifcTBa.

O06001eHHbIe TPOU3BOIHBIE U cpenHue (GyHKIuH. CXOOUMOCTh YCpeIHEHHH B HOpME
npocrpancrea H “

Cnen ¢ysxumu u3  H'(Q) ma rmamkoit (n-1) — mepnoii mosepxHoctu. Popmymna

MHTErpUPOBAHHUS 110 YaCTAM I (yHKImiA u3 mpoctpanctea H'(Q).

Teopemsbl Bl0XkeHHs NpocTpaHcTs L, (Q) mpyr B apyra, Broxenus npoctparcts H* (Q)

B C'(Q).
Teopemsl 0 ipoomkeHud. [ITOTHOCTH IPOCTPAHCTBA TIAIKUX (DYHKITUH B TPOCTPAHCTBAX
0 k
H*(Q) . IMpoctpanctea H (Q).
o0l
DkBuBanenTHEIe HOpMupoBkH mpoctpancte H'(Q) m H (Q). Hepasencrso Creknosa
B.A.
Knaccuueckue u 0600111€HHbIE pEellIeHNs] KPaeBbIX 3a7a4 JJs IMHEHHOr0 AJUIMITHYECKOTIO
yYpaBHEHHUS BTOPOTO MOPSAKA.
JlokazatenbCcTBO KOPPEKTHOCTH 000OIICHHOM MOCTAaHOBKH 3a1a4n J(upuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
Jloka3aTenbcTBO KOPPEKTHOCTH 0000IIEHHONW TOCTAaHOBKU TPEThel KpaeBOM 3ajauu AJis
JUHENHOTO SJUIMITHYECKOTO YPAaBHEHHS BTOPOIrO MOpPsIKA, OCHOBAHHOE Ha TEOpEMeE
Pucca.
Bapuanuonnas 3a1a4a st KBaApaTHYHOTO (QYHKIIMOHAJIA B THIHOEPTOBOM IIPOCTPAHCTBE.
Jlemma 0 MUHUMH3UPYIOLIEH MOCIEI0BATENIbHOCTH.
[TocnenoBarenbHOCTh PuTHA, €€ CXOAMMOCTh K AJIEMEHTY, PEAU3yIOIIEMY MUHHMYM
KBaJPaTUYHOTO (QyHKIIHMOHAIA.
BapuannonHoe a0Ka3aTeabCTBO PA3peIIMMOCTH KPAaEBBIX 3aJad I AJUIUNTHYECKOTO
ypaBHEHHUS BTOPOTO MOPSIIKA.
OneparopHoe  ypaBHEHHE B TUJIBOEPTOBOM  MPOCTPAHCTBE. DHEPreTHUECKOE
IIPOCTPAHCTBO CAMOCOIIPSKEHHOTO MOJIOKUTEIBHO ONPEEIIEHHOTO OllepaTropa.
DHEpPreTUYecKoe MPOCTPAHCTBO JUITMITHYECKOTO ONEpaToOpa ¢ TPAHUYHBIMU YCIOBUSMHU
Hupuxie.
DHEpPreTUYecKoe MPOCTPAHCTBO JUTMITUYECKOTO ONEpaToOpa ¢ TPAHUYHBIMU YCIOBUSMHU
BTOPOTO U TPETHETO POJIa.
EcTecTBeHHbIE W TJIaBHbIE  TIpaHU4YHble  ycloBusd.  llpenenpHO — TUIOTHBIE
0l
TIOCTIEI0BATENLHOCTH HOANpocTpancT B mpoctpanctBax H'(0:1) u H (071) . Meron
KOHEYHBIX 3JIEMEHTOB.
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IIpumepHbIe 3a1aHUA K 3a4eTy

3amaua 1. JlokaxuTe, 9to s mo6oit pyakuu f (X) u3 npoctpanctea C.JI. Cobonena

0l
H (Q) cnpasennuso mepasencTBo B.A. Creknopa

I f2(x)dx < c“Vf (x)"dx,

TAe NOCTOsIHHaA C > O ue 3aBucur ot f .

3anaua 2. Ucnons3ys Teopemy Pucca, mokaxxkure, 4To 1Jisl SJUTMNTUYECKOTO YPAaBHEHUS
CIIpaBeJINBa

Teopema. Eciu a(x)>0 B Q uumt a(x)#0 B Q, umn o(x)#0 na Q, T0 11 MOBHIX

fel, (Q) nepel, (GQ) CYLIECTBYET €IMHCTBEHHOE 0000IEHHOE PELICHHE u(X) 3ajauu

_Zn:(ai,i (x)u,, )

i,j=1 %

+a(x)u=f(x), (s_;+G(X)ujaQ = p(x).

IIpu 5TOM HMeEeT MECTO HEPABEHCTBO

||u||H1(Q) < C(” f ”LZ(Q) + ”(p”LZ(GQ))

B KOTOpPOM IIOCTOsIHHas C > 0 me 3aBucaror f u O .

OrneHouHble cpencTBa Ui HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI BRIOUPAIOTCS C YI€TOM MX WHAMBHUIYATBHBIX TICUXO()U3NIECKIX OCOOSHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMH 3710POBbS
NPEIOCTABIISIETCS TOTIOIHUTEITFHOE BPEMS JIJIs TIOATOTOBKM OTBETA HA 3a4YeTe;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS HUCIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tporieypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIbHOHN YU4eOHOI TUTepPaTypbl, HCOOXOAMMOM 115
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JiuTEepaTypa:
1. Uneun, A.M. YpaBHeHUs MareMaTHdeckol ¢u3mku: ydeOHoe mocodue / A.M. UnbuH. —
Mocksa : ®usmariut, 2009. — 192 c. — Pexum nocryma: https://e.lanbook.com/book/2181.
2. ITerpoBckuii, W.I'. JIekiuu o Teopuu HHTErpadbHbIX ypaBHeHUH: yueOHuk / M.I". IleTpoBckuit
; mox pexa. Omneitnuk O.A.— Mocksa: ®@uszmatiut, 2009. — 136 c. — Pexum pocryna:
https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBuenus maremarndeckoil pusuku: yueonuk / B.C. Bnagumupos, B.B.
KapunoB. — MockBa : @Pwusmaraur, 2000. — 400 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/2363.
4. BnagumupoB, B.C. COopHHK 3a7a4 MO YpaBHCHHMSIM MaTeMaTUYeCKOW (U3HMKHU: ydeOHOE
noco6wue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : @usmariut, 2001. — 288 c. — Pexum
nocryna: https://e.lanbook.com/book/2364.

Jljig OCBOEHMS AMCUMILIMHBI MHBAJIUAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «YHuBepcuterckas oubnaroreka ONLINE».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:
1. Tuxonos, A.H. luddepenumnansusie ypaBuenus: yueonuk / A.H. Tuxonos, A.b. Bacunbesa,
A.I'. CemnukoB. — MockBa : @Dwmsmammr, 2002. — 256 c¢. — Pexum pocryma:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBHenus marematuuecko ¢usuku: yuedbHoe nocodue / B. B. Jlecun. - M. :
KYPC : UH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«AHTepHET», HEOOXOIMMBIX /IJIsl 0CBOEHHUS THCHUIIMHBI (MOTYJI51)
1. DnexTpoHHBIH Karajor Hayunon 6ubnnoTeKH Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OubimoreyHas cucremMa "YHuBepcuterckas OubOnumoreka ONLINE"
http://biblioclub.ru/
DnekTpoHHas OUOIMOTEYHAs cucTeMa u3aarenbeTa "Jlanp" https://e.lanbook.com/
OnekrpoHHas Oudanorednas cucrema «fOpaiir» http://www.biblio-online.ru
OnekTpoHHas 6ubnnoTeynas cucrema «ZNANIUM. COM» www.znanium.com
Onektponnas oudanoreunas cucrema «BOOK.ru» https://www.book.ru
OnekrponHas oubdaroreynas cucrema eLIBRARY.RU http://www.elibrary.ru

No ok w

7. MeTogu4eckue yKasaHusi AJ1s1 00y4ar0uXcs M0 OCBOCHUIO THCHUIINHBI

Martepuan Kypca U3J10%KEeH B OCHOBHOM B JIMTEPATypHBIX UCTOYHHUKAX, IEPEUUCICHHBIX B
CIIMCKE JOTIOJIHUTEIBHON JIUTEPATYpPBI 110 IPUUNHE UX IaBHETO U3aHNsl. ABTOPOM JaHHOTO Kypca
HalMCaH PacIIMPEHHbIH KOHCIEKT JIEKUUH, WJUTFOCTPUPOBAHHBIN MPAKTUYECKUMH MPUMEPAMHU.
ONEKTPOHHBIM BapMaHT 3TOTO TEKCTa JOCTYNEH CTylaeHTaM. M3ydeHue yka3aHHOrO TEKCTa C
pa3z0opoM MPUMEPOB U pellieHneM NPUBEACHHBIX TaM 3aJ]ad OTHECEHO K CaMOCTOATEIbHON paboTe
110 JAaHHOMY KYypCYy.

Jlexuuu u naGoparopHble 3aHATUS YepeayroTca. OOlIeHne nNpenoaBaTelisi u CTYACHTOB B
ayIUTOpUU  TPEArNojiaraeT  MpeBapUTENbHYI0  HpOpabOTKy  KOHCIEKTa  CTYJEHTaMH
CaMOCTOSITENIbHO. 3ajaya IpernojaBaTeisi COCTOMT B PacCTAaHOBKE AaKIEHTOB M Pa3bSICHEHUU
CMBICJIa U HEOOXOMMOCTH BBEICHHs 000OIIEHUN KIaCCHYECKUX MOHATHHA. J{JIs MOIHOLEHHOTO
BOCTIPUATHS HOBBIX OOBEKTOB HEOOXOAMMA WILTIOCTPALMS HX MPaKTUYECKOTO MPHUMEHEHHS.
TakuMu TIpUMepamu SIBISIFOTCSI 33/1a4d paBHOBECHSI W JIBIDKEHHUST MEMOpaHBI, a TaKXkKe 3a/Jaya
pacrpocTpaHeHHUs] Temja B TPEXMEPHOM oObeMe. OTo (u3MUeCKHe MOJENH, JUIsl KOTOPBIX
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MAaTCMAaTUYCCKUEC MOIACIN MPUBOAAT K HHTCIPAJIbHBIM COOTHOMICHUAM, B3IATBIM 3a OCHOBY
ompeneneHus 0000IEHHBIX perneHui auddepeHnnansubix 3agad. [IpuBeneHHbIE TTPUMEPHI
(1)I/I3I/I‘-IGCKI/IX MOI[GJIGI;'I CBUACTCIILCTBYIOT O CCTCCTBCHHOCTHU IMOHATHA 0606IJ_IGHHOFO pemiCHusd 1 O
€ro MEePBUYHOCTH OTHOCHTEIHHO MOHATHS KJIacCHYecKoro pemieHus. COBpeMEHHbIC YUCIICHHBIE
metonbl Putna m lanepkuHa pemieHus KpaeBbIX 3afad uid aup(depeHInanbHbIX ypaBHEHUH
OCHOBAHBI Ha TIOHSATHH 0000IICHHOTO PEIICHHS.

Ha naGopaTtopHbIX 3aHIATHAX CTYIEHTaM NIPEAIAratoTCs IPUMEpPHI 1J1sl IPUMEHEHUS TEOPUH,
U3JI0KCHHOW Ha JIEKIUSX W B YINOMSHYTOM KoOHcIekTe. OOCyXKIeHHE CIOCOOOB peIIeHUs
npeajaraCMbixX 3aJad IMPU3BAHO AKTUBHU3UPOBATH IMO3HABATCIBHYHO ACATCIBLHOCTL CTYIACHTOB.
DTOMY IOJDKHA CIIOCOOCTBOBATH MPAKTHUECKAs HAIIPABICHHOCTh HTOTOBBIX PE3yJIbTaTOB

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUILINHE (MOAYJ/II0) (IPU HEOOXOAUMOCTH).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT UM,

B AAaHHOM KYpPCC HET H€06XOI[I/IMOCTI/I B UCIIOJIb30BAHUU I/IH(l)OpMaIII/IOHHI)IX TGXHOJIOFI/If/'I,
Kkpome penaktopa Word amst yTeHHs! 3IeKTPOHHBIX mocoOuid. [Ipu moaroToBke KypcoBbIX pador,
CBA3aHHBIX C YHUCJICHHBIMU MCTOAAMU PCIICHHA KPACBBIX 3ada4 MOTYT, HOHaI[O6$ITC$I SA3BIKU
MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS, & TAKKE MAaTEMAaTUYECKHE MTaKEThI.

8.2 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYyeHus .

CIHCOK JHMIIEH3UOHHOTO MPOTPAMMHOT0 00ECTICUCHHS:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Cnrcok cBOOOIHO PacpOCTPaHIEMOT0 TPOrPaMMHOTO O0eCTIeUeHUs

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 IlepeyeHnb HEOOXOAMMBIX HH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM.

1. Dnextponnas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnekTpoHHO-OMONMOTeuHas cuctemMa u3aarenscrBa «Jlanwy (http://e.lanbook.com).

3. DnekTpoHHas 6uOnuoTeyHas cucreMa «YHuBepcurerckas oubimoreka ONLINE»
(www.biblioclub.ru).

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMasi i1  OCYHIeCTBJICHHS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOYJIIO0).

MarepuanbHO-TEXHUYECKOE 00€CTIeYeHNE U CIIUTUTMHBI

Ne Bun pabor
(MOJZlyIisT) ¥ OCHAIIEHHOCTh

yueOHOI MeOelnbio

1. JlexunvoHHble 3aHATUSA | JIeKIMOHHAss ~ aynuTOpHs, CHOEeNUaIbHO  O0OpyJOBaHHAS
MYJIbTUMEAUMHBIMU  IEMOHCTPAIIMOHHBIMA  KOMILUIEKCAMH,

2. JIaGopaTopHbie [Tomemnienue a5 npoBeAeHUs TaOOPATOPHBIX 3aHITHH
3aHATUA OCHaIIeHHOE y4yeOHON MeOenbl0, NEPCOHAIbHBIMU
KOMITBIOTEpPAMHU C JOCTYyNOM K ceTH "MHTepHer" n
o0ecrnieyeHrneM J0CTYIa B 3IEKTPOHHYIO HH(POPMAaIIMOHHO-
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00pa3oBaTEeNBHYIO CPEy OpTaHU3aIIH

I'pynmossie
(MHIUBHTYaTILHBIC)
KOHCYJIbTaIlH

[Tomemienue isi MPOBEAEHUSI TPYNIOBBIX (MHAUBHUIYaTbHBIX)
KOHCYJIbTaIlHi, yueOHOU Me0ernblo, OCHAII[EHHOE
MPE3ECHTAIIMOHHON TEXHHUKOUN (IIPOEKTOp, SKpaH, HOYTOYK) M
COOTBETCTBYIOIIUM IIPOTPAMMHBIM 00€CTICYeHIEM

Tekymuid  KOHTPOJIb,
MPOMEKYTOUHAS
aTTecTalus

ITomemenue Uil TPOBENEHMS TEKYIIEM M IIPOMEKYTOYHOH
aTTecTalluM, OCHAIEHHOE Y4eOHOH MeOelbio, IepCOHaNbHBIMU
KOMIIbIOTEpaMH ¢ JoctynoM K ceru "HHtepHer" wu
o0ecrieueHUEM JIOCTyIa B JJIEKTPOHHYI HH()OPMALMOHHO-
00pa30oBaTeNbHYIO CPEy OpraHUu3aLUH

CamMocTosTenpHas
paboTta

Kabuner nis camocToATeNnbHONH paOOThI, OCHAIICHHBIN
KOMITBIOTEPHOM TEXHHMKOW C BO3MOYKHOCTBIO TOJKIIOYCHHS K
cetn «VHTEpHET», MpPOrpaMMoON O3KPAHHOTO YBEIUYECHUS U
00€eCIEUeHHBI JOCTYNOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNnbHYIO Cpey YHUBEPCUTETA
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