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1 lean n 3axa4y U3y4YeHUs I CHUILIMHBI (MOLYJI5)
1.1 Ileab ocBOEHUS TUCITUILIHHBI
CdopmupoBaTh y CTYIEHTOB IPEACTaBICHUS O COBPEMEHHBIX IOAXOJaX K IMOHATHIO
pelIeHHs ONePaTOPHBIX U TU(PepeHINATbHBIX YPaBHEHUH B ()YHKIIMOHAIBHBIX MPOCTPAHCTBAX,
IIOCTPOECHUIO UX TUCKPETHBIX aHAJIOTOB, a TAKXKE O YUCIIEHHBIX METOJaX PELICHUs TaKUX 33]a4 Ha
OBM.

1.2 3agaun qUCHMILINHEI
[Toka3aTh €CTECTBEHHOCTh MOHATHS 00OOIIEHHOTO pemieHus: auddepeHInalbHbIX 3a/1a4,
MOJIJIUPYIOUIMX (PU3UYECKUE MPOLECCHI C HETrJaJKUMHU JAHHBIMHU, KOT/1a KJIACCUYECKOE pelleHHEe
MOXET He cymecTBoBaTh. IlpuknanHas 3amaya Kypca — O3HaKOMJIGHHE CTYJIEHTOB C
BapUALlMOHHBIMU M IPOEKIIMOHHBIMH METOAAMHU MOCTPOEHUS JUCKPETHBIX MOJENel OCHOBHBIX

,Z[I/I(l)(bepeHHI/IaJII)HI)IX 3a/la4 B YaCTHBIX IIPOU3BOJIHbIX.

1.3 MecTo TUCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumurHa no BeIOOPY «AMNIPOKCUMANNS 3JEMEHTOB (PYHKLHMOHAIBHBIX MIPOCTPAHCTBY»
OTHOCUTCSL K 4YacTH, (opMupyemMol yyacTHHKaMH OO0pa3oBaTelbHbIX OTHOIIeHUH bioka 1
"IucuuIuinHbl (MOAyIN)" yueOHOro IjIaHa, SBISIOIErocs cTpykTypHbIM aniementom OOIT BO
1o npo¢puino «BeluUCIUTENbHBIE, IPOrPAMMHbIE, HH(POPMALIMOHHBIE CUCTEMbI U KOMIIbIOTEPHBIE
TexHosorum». CTyJeHTbl JOJKHBI ObITh FOTOBBI HCIOJb30BaTh HOJYYEHHbIE B 3TOH 00JacTé
3HaHUS, KaK IPU U3YYEHUHM CMEXHbBIX JUCLHUIUIMH, TaK U B MPO(ECCHOHANIBHON NESTEITbHOCTH.
JU1sl TIOJIHOLIEHHOTO TIOHUMAaHHUS CIIELUAIbHOTO Kypca He0OXOAMMbI 3HaHUS, YMEHUS U HaBBIKH,
3aJI0KEHHbIE B Kypcax MaTeMaTH4YecKOro aHaju3a, JIMHEHHOH anreOphl, (pyHKUHMOHAIBHOTO
aHanu3a, nupdepeHIuaTbHbIX YPaBHEHUH, YpaBHEHUI B YacCTHBIX MPOU3BOJAHBIX, JAUCLUILIMH
CrelaIn3anuii.

1.4 TlepeuyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIIMHE (MOIY.110),
COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbLHOMH NPOrpaMMbl

N3yuenne naHHoW yueOHON AMCUMITIIMHBI HAPaBiIeHO HAa (OPMUPOBAHKE Y 00YHAIOIIHUXCS
npodeccuonansHoi kommnereHun [1K-3.

Ne Nunexc Conepxanue B pesynbrare uzyueHust yueOHON AUCIUTUIMHBI
n_n KOMIIET | KOMMETEHIUHU (WiH e€ oOyyaromumecs J0JKHBI
" | eHIUH 4acTu) 3HATh yMeTh BJIaJIeTh
1. [1K-3 Cnocoben onpeeaeHus pa3pabaTeiBaTh | METOJAMU
MaTeMaTUYECKH KJIACCUYECKUX U | YHCIICHHbIE UCCJIE/IOBaHU
KOPPEKTHO CTaBUTH | 000OIIEHHBIX METO/IbI u|s
€CTECTBEHHOHAYYHbIE perieHui, AITOPUTMBI, KOPPEKTHOCT
3a/1auy, 3HaHUE | BAPUALIMOHHBIE U | PEAIU30BBIBaTh | U
ITOCTaHOBOK IIPOCKIIMOHHBIE 3TH alNroput™Mbl | quddepeHu
KJIACCUYECKUX  3a/1ay | METOJbI Ha SI3BIKE | alTbHBIX
MaTeMaTUKH YUCJIICHHOTO MpOrpaMMHUpOBa | 3a/1a4, KaK B
perieHus HUS  BBICOKOTO | KJITACCUYECKO
KJIACCUYECKHX YPOBHS i, Tak 1 B
3aj1ad 0000111eHHOM
MaTeMaTU4YeCcKon MOCTaHOBKAaX
bu3uku.

2. CTpyKTYypa M coiepKaHue IUCHUILTHHbI
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2.1 Pacnpenenenue TPyaA0EMKOCTH JUCHMUILJIMHBI IO BUaM padoT
OO6mmas TpyA0EMKOCTh TUCHIUTUIMHBI COCTaBIsAeT 2 3a4. efl. (72 "aca), ux pacrpeneicHue
10 BU1aM paloT MpeICTaBIeHO B TabIuIe

(Ona cmyoenmog ODO)
Buy yuebnol paboThl Bcero Cemectpbl
9acoB (uacer)
8
KonTakTHasi padora, B TOM 4uncie:
AyIUTOpHBIE 3aHATHUS (BCEro): 48 48
3aHATUA JTEKIIMOHHOIO TUIIA 24 24
JlaGopaTopHble 3aHATHS 24 24
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPHI,
MPAKTUYCCKHUE 3aHSTHS ) i i
HNuas koHTaKkTHas1 padora: 2,2 2,2
KonTpons camoctositensHol padotsl (KCP) 2 2
[Ipomexyrtounas arrectanus (UKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHUCJIE: 21,8 21,8
Kypcosas pabota - -
[IpopaboTka yueOHOro (TEOpeTUYEeCKOro) MaTepuana 10 10
BrImoTHeHNe HHTMBU Y ATTbHBIX 33JaHUH (TIOJITOTOBKA 6 6
COOOIIeHNH, Tpe3eHTaINH )
Pedepar - -
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5,8 5,8
KonTtpoub:
IToaroroBka k 3x3amMeHy
OO0uias Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTAKTHAsA 502 | 502
padora
3a4. e/l 2 2

2.2 CTpPYKTYpa AUCUMILIUHBI
Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl (TeMbl) AUCHUITUHBI, U3yYaeMble B ceMmecTpe (ounas gpopma)



KonuuecTBo yacoB
Bueayaut
AynuTopHast
Ne HaumenoBaHue pasaenos (Tem) OpHas
Bcero pabora pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
[IpoctpancTBa QPyHKIIMN, HHTETPUPYEMBIX 110 Jlebery.
1. |llonHOTa 5THX MIPOCTPAHCTB, UX BCIOJY IIOTHBIE 12 | 4 - 4 4
HOJIIPOCTPAHCTBA.
O06o006mu1eHHbIe TPON3BOIHBIEC. baHaxoBbI U 12| 4 i 4 4
2. ruboepToBsl mpoctpancTBa C.JI.Coboena.
Knaccrnyeckue n 0600111eHHbIE pEIIeHUs] KPAaeBbIX 12| 1 i 4 4
3. |3amau wmst SILIMITHYECKOTO YpaBHEHHS.
BapuannonHnas 3aa4a Juist KBaJpaTHIHOTO
4. |byHKUMOHANA B rHILOEPTOBOM IpOCTpaHCTBE, MeTon | 12 | 4 4 4
Purna.
Bapuannonssle U IPOEKIIMOHHbBIE METO/Ibl PELICHUS 10| 2 4 5
5. ONEPATOPHBIX YPABHEHUM.
[IpenensHO TUIOTHBIE MTOCIEIOBATEILHOCTH
noanpoctpancTs B npoctpancTax C.JI.Cobonesa.
6 118| 4 4 3,8
* |Metonsl Putna u I'anepkuna pemenus
Qg depeHranbHbIX 3a1a4.
UTOI O no pazoenam oucyuniunvl 69,8 24 ) 24 218
KonTpons camoctositensHol padoTsl (KCP) 2
ITpomesxytounas arrecrauus (MKP) 0,2
[ToxroToBka K TEKymeMy KOHTPOJIIO 5,8
OO011ast TPyA0EMKOCTb 1O AUCHUIINHE 72

[Tpumeuanue: JI — nexuuu, [13 — npaktuueckue 3anatus / cemuHapsl, JIP — mabopatopHbie
3anstusi, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) JUCHUILIHHBI
2.3.1 3aHgaTHA JEeKIUOHHOr0 TUIIA

dopma
HaumenoBanue
No Coneprxanue pasjena (TeMbl) TEKYLIETO
paszzena (TeMbl)
KOHTPOJISI
1 2 3 4
1. MpocTpancTsa [IpoctpanctBa ¢dyHkuuid, wuHTErpupyemsix mo|JIP:
Cbp HKHII)/Iﬁ JleGery. CoiictBa nunterpaina Jlebera: nocratounsie| Texymmii
Y ’ YCIIOBUSI UHTETPUPYEMOCTH, TEOPEMBI O TIPEEIHHOM | KOHTPOJIb
UHTETPUPYEMBIX IO
TeGer omora |EPEXOAE, 3aMEHa MEPEMEHHBIX, T€OpEMa ®OyOuHU,|yCBOCHHUS
Y aOCOJIIOTHAsT HEMpPephIBHOCTH HWHTerpana JleOera, TeOPETUUECKOTO
9TUX TMPOCTPAHCTB,
HENPEPBIBHOCTE B CPEAHEM  HMHTETPUPYEMBIX|MaTepHaia
UX BCIOAY IUIOTHBIE . .
¢bynkuui, narerpain Jlebera no riagkoit IIPOBOAUTCS IO
MOANPOCTPAHCTBA.
TUIEPIIOBEPXHOCTH. oTyeTam




UHTETPUPYEMBbIX  (QyHKIUMI:  1po
YCPEOHEHUs, Omepanusi YCPEeAHEHHs, TIJIaJKOCTh
yCpPEIHEHHBIX byHKUIUH, CXO/UMOCTh K
yCpeaHseMbIM (YHKIUSAM B HHTETPAIBHBIX HOPMaX.
[InotHOCTH ~ OeckoHeuHo  auddepeHunpyembIx
(UHUTHBIX byHKImi B IPOCTPAHCTBAX
UHTETPUPYEMBIX (DYHKITHIA.

MuoromepHass QgopMyna HHTETPHUPOBAHUS IO
YacTsIM, €€ SKBUBAJICHTHOCTh (opmyrne ['aycca-
Octporpaackoro.

Ycpennenue

CTYJIEHTOB O UX
pelIeHUsIX
3a/1a4, IpUMeEpPbI
KOTOPBIX
MIPUBEICHBI
HUKE.

O00011IeHHbBIE
HpOH?;BOI[HI)Ie,

MPOCTPAHCTRA
C.J1.CoboneBa.

MmuoromepHass (opmyna UHTETPUPOBAHUS  I1O
YacTsiM, €€ SKBHUBaJICHTHOCTh (opmyine [aycca-
Octporpaackoro. OmnpegeneHue W MOpOCTEHIINE
CBOICTBa 0000IIEeHHBIX IIPOU3BO/IHBIX:
EauHCTBEHHOCTh, HE3aBUCHUMOCTH OT  MOpSAKa
Qg depeHIrpoBaHus, II0CJIEI0BATENIbHOE
muddepennmpoBanue. [Ipumepbl  0000IIEHHBIX
npou3BoHBIX B pocTpaHcTBax C.JI. Cobosena.
OO6o001IeHHbIE  MPOW3BOAHBIE UM YCpEIHEHUs
(GYHKIMHA:  TEpecTaHOBOYHOCTH  ONEpanuid U
CXOAMMOCTH B UHTETPAJIbHBIX HOPMaX MPOU3BOIHBIX
OT YyCpeAHEeHUuW K OOOOIIEHHBIM MPOU3BOIHBIM
ycpenaHseMon QyHKINU.

CBsi3b 0000IIEHHBIX MIPOU3BOIHBIX c
KOHEYHOPA3HOCTHBIMHU OTHOIICHUSMHU: CXOJIUMOCTb
pPa3HOCTHBIX ~ OTHOIIEHWH K  OOOOIIECHHBIM
MIPOU3BOIHBIM, JIOCTaTOYHOE yCJI0BUE
CYIIIECTBOBAHUS nepBoi 0000111eHHO
MIPOU3BOJHOM.
CobonieBckre  TMPOCTPAHCTBA  CO  CKAJSIPHBIM
IIPOM3BEACHNEM M HX  CBOMCTBAa:  IIOJIHOTA,
CXOAMMOCTh yCpeIHEHU B 1no100J1acTH,
WHBAapUaHTHOCTh TIPU HEBBIPOXKACHHOW 3aMeHe
MIEPEMEHHBIX.

Teopembl o npopomkeHuu. IlMOTHOCTH THamKHX
¢ynkuuii B npoctpancTBax C.JI. Cobonesa.

Cnen ¢yHKUMM Ha TJIaJKOW THUIIEPIOBEPXHOCTH.
CpoiictBa cnenoB: (opMmyja MHTEIPUPOBAHUS IO
gactaM Juisi  QyHkumii w3 mpoctpancts  C.JL
Cobonesa. HenpepriBHOCTB () (i (0):] npu
napajuieIbHOM MEPEHOCe MOBEPXHOCTU. TeopeMbl o
KOMIAKTHOCTH  BioxkeHud mpoctpancts  C.JL
CoboneBa B  NPOCTPAHCTBA  HMHTETPUPYEMBIX
(bYHKIMHA.

OKBUBAJIEHTHbIE HOpPMBI B mpocTtpancTBax C.JL.
CoboneBa. HenpepbIBHOCTP U HeENpepbIBHAs
nuddepeHnupyeMocTsh GYHKIMA W3 TPOCTPAHCTB
CJI.  CoOoneBa.  Teopembl  BIOXEHHS B
MIPOCTPAHCTBA INIAJKUX QYHKIIMH.

JIP:

Texymun
KOHTPOJIb
YCBOEHUS
TEOPETUYECKOIO
Marepuana
IIPOBOAMTCA 110
oT4eTam
CTYJEHTOB O UX
peueHusax
3a/1a4, IPUMEPHI
KOTOPBIX
IIPUBE/ICHBI
HIDKE.

Kaccuueckue
000011IeHHBIE
pemeHI/m KpaeBI)IX

u

MaremaTrueckasi MOJICTb PaBHOBECHSI MEMOpaHBI.
Knaccrnyeckne u 060011IeHHBIE peIIEHHs KPAeBBIX
3amad  JUIs  OJUTMOTHYECKOTO YpaBHEHHS BTOPOTO

CryneH4eckuit
JIOKJIaI O
MOJEIIN
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3ama4y It nopsiika. KoppekTHOCTh 3TuX 3a/1a4 B 0000IEHHOM |paBHOBECHUS
AJUTUTITUIECKOTO MOCTAHOBKE B  CIydae  CaMOCOMNPSXKEHHOTOoMeMOpaHBbI ¢
ypaBHEHHUSL. muddepeHManbHOro oneparopa. MaKCHUMAaJIbHO
AKTUBHBIM
y4acTUEM BCEX
YJICHOB TPYIIIIbI
B 00CYyXJIeHUU
MOJIEJIH.
4, Bapuanponnas  3amava g kBaapaTwuaHoro|JIP:
¢dyHKIMOHAa B T'HILOEPTOBOM MpocTpaHcTBe.| TeKymii
Meton Putna mnoctpoeHHs MHHUMM3HPYIOLIEH | KOHTPOJIb
I10CJIEZIOBATEIbHOCTH. YCBOEHHUS
BapwuarinonHas 3aiaua TEOPETUICCKOTr O
JUIA KBaApaTU4YHOT' O MaTtcpuraia
¢$byHKIMOHANA B IIPOBOJUTCS 110
THJIEOEPTOBOM or4yeraM
[POCTPAHCTBE, METOJ CTYICHTOB O X
Purua. PEIIEHHUSIX
3a/1a4, IpUMepbI
KOTOPBIX
MPUBEICHBI
HUKE.
5. BapuanmonHnoe nokaszarenbcTBO  paspermmMoctb|JIP:
KpacBbIX 3a1ad B OOOOIIEHHOW MMOcTaHOBKe is|eKymmii
CaMOCOMPSKEHHOTO AJUIUIITUYECKOTO OTlepaTopa.  |KOHTPOJIb
BapuaunoHHbBII METOJ IOCTPOEHUSI PA3ZHOCTHBIX |YCBOCHHS
CXeM JIJIsl SJUTMIITUYECKUX KpaeBbIX 3a/1a4d. [[puMepr| TCOPETHIECKOTO
MpeieabHO IJIOTHBIX MoCJIeI0BaTeIbHOCTEH | MaTepraa
KOHEYHOMEPHBIX MOANPOCTPAHCTB B IPOCTPAHCTBAX [IPOBOIUTCSI 11O
C.JI. CoGoneBa. Ilonarue o MeToAe KOHEUHBIX|OTUYETAM
BapuaioHHsbie 1| JIEMEHTOB. CTYJEHTOB O UX
[POEKI[MOHHBIE Meton Putia st oneparopHOTO ypaBHEHUS B pelIeHnAX
METOJIBI peluenus |TUIbOEPTOBOM MPOCTPAHCTBE. DHEPreTUYECKOE 3a/1a4, IpUMEPHI
OIePaTOPHBIX MIPOCTPAHCTBO CAMOCOTPSYKEHHOTO MOJIOKHUTEIBHO [KOTOPBIX
YPaBHEHHI Y| 0MpeIeIEHHOT0 OIIEpaTopa. JHEPreTHYECKHe MPUBEACHBI
MudGepeHImanbHbIX | nocTpaHcTBa MEpBOil U TPEThel KPaeBbIX 3a1ad  |[HUIKE.
sanad. IS CAMOCOIIPSKEHHOTO SILUTMITUYECKOTO JIoKIa 161
ornepatopa. [ 1aBHbIE U ecTeCTBEHHbIE TPAaHUYHbBIE  (CTYJICHTOB O
YCIIOBUSL. Mo (UKAITISIX
Meron 'an€pkuna pemeHns onepaTopHbIX MeToaa
ypaBHEHHUU U KPaeBbIX 3a/1a4 B 0000IIEHHON lanépkuna
IIOCTaHOBKE. MIPUMEHUTETHHO
K pa3HbIM
KpaeBbIM
3a/1a4am.
2.3.2 3aHATUS CEMHHAPCKOI0 THIA He NMPeAYCMOTPEHbI
2.3.3 JlaGopaTopHble 3aHATUS
Ne HaumenoBanue nabopatopHbIx paboT Popwma Tekymero
KOHTPOJIS
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3 4
MHokecTBa Mephl HYJIb. Perienne 3a1a4 no cBOMCTBaM MHTErpaia Omuem no
Jlebera. n1abopamopoi

Ycpennenue HHTErpupyeMbix GyHKIu. [Ipumeps! ycpeaHeHuid.
MmuoromepHas (hopMyITa UHTETPUPOBAHUS 10 YacTsM, popmyssl ['puHa.

\pabome:
pelieHue 3aaad y
JIOCKH COBMECTHO
C
IperoiaBaTesieM,
a TaK)Ke OTUYETHI
CTY/ICHTOB 1O
pEILICHHIO 3a/1a4,
MPEUIOKEHHBIX B

Ka4yecTBe
CaMOCTOSITEIIHbHOM
paboTHI.

[lpumMepbl  BBIYMCIICHUS  OOOOLICHHBIX  MPOM3BOAHBIX  (QyHKIWMU|Omuem no

HECKOJIbKUX MEPEMEHHBIX. n1abopamopuoil

[Ipocrpanctea C.JI. Cobosena. pabome:

[TnotHocts rnankux ¢yukuuii B npoctpanctBax C.JI. Cobosnesa.
KycouHno-nmuHeiHple  anmpokcuManuu — (QYHKOUH OJHOTO H©  JIBYX
HE3aBHCHUMBIX apryMEHTOB.

Crnen GpyHKIHMH Ha TTaJKON THIeproBepXxHOCTH. CBOMCTBA CIIE/IOB.
Hopmer B mpoctpanctBax  C.JI.  CoOoneBa,  HOpOXKAEHHbIE
AIMOTHYECKUMHU AU depeHInalIbHBIMU ONIepaTOpaMH.

pelcHueC 3a1a4 'y
JOCKH COBMCCTHO
C
npenoaaBaTejicMm,
a TaKoKC OTYCTEI
CTYACHTOB I10
pCIICHUIO 3a/1a4,
MNpCAJIOKCHHBIX B

Ka4yecTBe
CaMOCTOSATEIIbHOU
paloTHI.

Knaccuueckne wu  0000mIeHHBIE pEIICHUS KpaeBbIX 3amad st |Omuem no

AIUTMIITUYECKOTO YPaBHEHUS BTOPOTO MOPSIKA. nabopamopmoti

Hecranunonaphsie kpaeBble 3a1aui U UX 0000IIEHHbIE PEIICHNUS. pabome:

pelICHUEC 3a1a4 'y
JOCKH COBMECTHO
C
npenoaaBaTejicMm,
d TaKXKC OTYCTHI
CTYACHTOB 110
pCUICHUIO 3a/1a4,
MNpECaAJI0KCHHBIX B

KayecTBe
CaMOCTOATEIIHON
paloTHI.

OmnepaTtopHOe ypaBHEHHE B THIILOEPTOBOM IpocTpaHcTBe. CBenenue ero K|Omuem no

BapUaIlMOHHON 3ajaue. DOHepreTuyeckue IPOCTPAHCTBA |1aO0paAmopHol

CaMOCOIIPSDKEHHBIX AJUTUIITHYECKIX OIEPaTOPOB. pabome:

peHICHUC 3a1aY Y
JOCKH COBMECTHO
C
npenoaaBaTejicM,
d TaK)XKC€ OTYCTHI
CTYACHTOB 110




pelIeHuIo 3a/1a4,
MPEeJIOKEHHBIX B

KauecTBe
CaMOCTOSATEIbHOU
paboTHI.

5. |Merox Putna ams caMoconpsyKeHHOTO SJUIMITUYECKOTO YPABHEHUS C Omuem no
rpaHu4HbIMU ycioBusmu Jupuxne u Helimana. niabopamopHoil
Meton koHeuHbIX 3ieMeHTOB. CrTpykrypa wmatpunsl ['pamma ist|pabome:
JIByMepHOro onepatopa Jlamnnaca B mpssMoyrosibHOM o0iacTu. pelleHue 3a1a4 y
Merop 'anepkuHa /st HECTALIMOHAPHBIX KPAEBBIX 3a/1a4. JIOCKU COBMECTHO

C
IIPENOIABATEIIEM,

a TaKXKe OTYCThI
CTYJICHTOB I10
pELICHUIO 3a/1ad,
NpeII0KEHHBIX B
Ka4yecTBe
CaMOCTOSTEIILHON
paboTHLI.

3amuTa naboparopuoit padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
paboter (KP), pacuerHo-rpadmueckoro 3amanmsi (PI'3), manucanme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.4.

2.3.4 TlpuMepHasi TeMATHKA KyPCOBBIX padoT (IPOeKTOB)
KypcoBbie paboThl HE IPEyCMOTPEHBI.

2.4 TlepedyeHb Y4eOHO-METOIHYECKOT0 00ecneyeH sl A1 CAMOCTOSTeILHOH padoThI
o0yvyaumuxcst Mo JUCHUILINHE (MOIYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI
1 | Usyuenue nekuponHoro |MeToqudecKkiue peKOMEHIAIMH 110 OpraHU3aIiu
Marepuana; CaMOCTOSITENIbHOM pabOThI CTYIEHTOB YTBEp:KI€HHBIE Kadenpoit
ITonroToBka oTyeTa MO |BBIYMCIUTEILHON MaTeMaTUKH U MHPOPMATUKH, TpoTokoa Ne 14
nabopaTtopHo#t padote; |ot 14.06.2017 T.
IToaroroBka K 3adery.
2 | M3y4eHne NTeKIUOHHOTO | DIEKTPOHHBII BApUAHT METOJMYECKOTO MOCOOHS C OCHOBHBIMHU
MaTepuaia, OTpe/ieNICHUsIMU, YCIOBUSAMH 33]1a4 U METOJNYECKUMU
[loaroroBka oTuera o |pEKOMEHAALMSIMH 110 UX PELICHHUIO.
nabopaTopHoi paboTte;
ITonroroBka K 3aueTy
3 | 3yueHwue IEKIMOHHOTO | DJIEKTPOHHBIM KOHCTIEKT JIEKIIUH.
Marepuana;
ITonroroBka ordera 110
nabopaTopHoii pabore;
IToaroroBka K 3auery

VY4eOHO-METOANYECKUE

MaTepuaibl JUIsl CaMOCTOSTENbHON padoThl 00ydaroImuXcs U3

YHcia MHBAIM/OB U JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3/10poBbsi (OB3) mpenocraBnstorces
B (hopmax, aJanTUPOBAHHBIX K OTPAHMUYEHUSM HX 30POBBS U BOCIIPUATHS UHPOPMALIIH:
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J1J1st U1 ¢ HapyIICHUSIMH 3PSHHS:

— B ITIeYaTHOM (hopMe yBEITUUCHHBIM MIPUPTOM,
— B popme ayamnodaiina;

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JIyist TUIT ¢ HApYIICHHUSIME CITyXa:

— B IIe4aTHOM ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1J1st U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:
— B miedaTHo opme,

— B (hopme aynuodaiina;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

HaHHHfI IIEPECUCHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHI'CHTA

00ydJaromuxcsl.

ITonpoOHbIe MOCTAaHOBKM 3ajlad I CaMOCTOSATEJIbHOM pabOThl CTYJEHTHI MOJIyYaloT B
OYHOM HHIMBHUIYaJIbHOM OOIIEHUM C npenojaBareraeM. OYHbIE KOHCYJIBTAllMM HE COCTaBISIOT
poOJIeMBI: €KEHEIeIBHO MPenoiaBarenb padoTaeT B ayJJUTOPHH CO CTYAEHTAMHU B CPETHEM I10

YCTBIPC Haca.

JUig 1y ¢ OrpaHWYeHHBIMU BO3MOYKHOCTSMM BOCHPUATUS HH(POpMALUM (HapyLIEHUS
3peHusi MO0 ciayxa, a TAaKKe C HAapyIIEHUSMU ONOPHO-JIBUraTEJIbHOTO alapara) BO3MOXKHA
BHJICO U ayJINO 3aIUCh JIEKLIUN: JIEKTOP UMEET IIPUBBIUKY BCE IPOU3HECCHHBIE CJIOBA 3aIIMCBIBATH

Ha JOCKEC, a 3allMCAHHBIC Ha JOCKC q)OpMy.]'ILI MOBTOPATH YCTHO.

3. O0pa3oBaTe/IbHbIEe TEXHOJIOTHHU

I/IHTepaKTI/IBHHe TEXHOJIOTHH B 8-M CEMECTPEC NPCAYCMOTPEHBI BO BCEX Ha60paTOpHHX

3aHIATUAX B 00beMe 24 yacos.

HE3aBUCUMBIX IIEPEMCHHBIX.

Hcnonp3yemMble HHTEPaKTHBHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH Komnnue
CTBO
4acoB

Huckyccust Ha Temy: «HTerpan JleGera — HE0OX0AMMOE pacHIMPEHHE UHTErpaia 2

PrMana 715t OTHOTHI MPOCTPAHCTB MHTETPUPYEMBIX (DYHKIUN» C MIPE3eHTAMSIMH

MIPUMEPOB, HHTETPpUPYeMBIX TI0 Jlebery, HO He MHTETpUPYEMBIX 10 Pumany GyHKITHI.

Huckyccus Ha TeMy: «CriocoObl yepeTHEHUSI UHTETPUPYEMBIX (DYHKITHH. 2

ATNIMpPOKCUMAIIMK UHTETPUPYEMBIX QYHKIHI OeckoHeuHO nuddepeHupyemMbiMu

(GYHKIHAMEIY.

Jluckyccust 0 BO3MOKHBIX TIPEEIbHO TUIOTHBIX MOCIEI0BATENEHOCTSIX 4

KOHEYHOMEPHBIX MoANnpocTpaHcTB B pocTpancTax C.JI.Cobonena.

3amuTa MHIUBHIYATEHOTO TPOESKTA 10 allMIPOKCHMANNN (HHUTHBIMHE CIIIAHAMHE 2

CKaspHbBIX QyHKIMN U pemeHui nuddepeHnanbHbIX 3a1a4 1151 OOBIKHOBEHHBIX

nudepeHIaIbHBIX YpaBHEHUH.

TpeHUHT MO BBIYUCICHUIO 0000IIEHHBIX TPOU3BOAHBIX (PYHKIIHIA OT IBYX 4
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3amuTa MHAMBUYaJIbHOTO NIPOEKTA alllIPOKCUMALIUK KyCOYHO-JIMHENHBIMU 2
HENpepbIBHBIMY cIUTaliHamMu QyHKIMHA n3 npoctpanctB Cobonea C.JI. B miockux
o0nacTsx.

TpeHUHT 1Mo pacyeTy CKaIspHBIX MPOU3BEICHUN ABYMEPHBIX 0a3UCHBIX (PUHUTHBIX 2
CIUIaHOB B DHEPIeTUUYECKUX MPOCTPAHCTBAX AUIMITHYECKOIO ollepaTopa B
JTUBEpreHTHO! (hopme.

TpeHuHT 0 HyMepaI# y3JI0B IPSIMOYTOJIbHOW CETKH C aHATTM30M CTPYKTYPBI 4
JICHTOYHOM MaTPHIBI B BAPHALMOHHBIX M IMTPOCKIIMOHHBIX METO/1aX MPUOIMKEHHOTO
peleHns IByMepHbIX AuddepeHnnanbHbIX 3a1a4.

KomneroTepHasi cuMyisiiiisi paBHOBECHsI MEMOPAHbI C 3aKPETNIEHHOM UM CBOOOTHOM 2
rpaHuiei. 3anuTa HHAUBUAYAIbHOTO TPOEKTA.

Jlist il ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS MPEIyCMOTPEHA OpraHH3aIlus
KOHCYJIBTAIMH CO CTYICHTOM ITPH IIOMOIIIH 3JICKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHOM CpeIbl
BVY3a.

4. OueHOYHbIE CPeICTBA 1JIsl TEKYIEro KOHTPOJIS yCIIeBAeMOCTH H IIPOMEKYTOYHOI
arrecTauuu

4.1 ®oHj OLEHOYHBIX CPE/ICTB JISl IPOBeAeHHUS TeKylleH aTTecTalun

Texkymui KOHTpOJIb KadecTBa IIOATOTOBKM  OCYIIECTBISACTCA IIYTEM IPOBEPKH
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB IIOCPEICTBOM

1) TlpuBneueHHs CTYICHTOB K aKTUBHOMY O0CYKICHUIO OTPEICIICHHUN, HOBBIX JIJISI HUX
pE3yJIbTAaTOB, K PELICHUIO TEOPETUYECKUX 3a/1a4 Y TOCKH,

2) I1yOnu4HO# 3aIIUTHI CAMOCTOSTEIBHO PELICHHBIX 337134,

3 BeicTymuieHuit ¢ [OKIaaaMH, TIOATOTOBICHHBIMUA CAMOCTOSITEIIHHO HA OCHOBE
IIPEIJI0KEHHON ITPEToAaBaTeleM JINTEPATYPHIL.

4) TIoArOTOBKH K 3a4€Ty B KOHIIE CEMECTpa.

33)13‘11/1 IS CAMOCTOATEC/ILHOI'O PCIICHU S
1. Z[OKa)KI/ITe, qToO IpsAMas Ha INIOCKOCTH SABJISICTCA MHOXKCECTBOM )IBYMepHOI\/’I MCPBI HYJIb.

. OKaXXUTE, 4YTO - —MCEpPHadA NOBEPXHOCTH KJIacca SIBJISIETCSI MHOKeCTBOM NN —MepHOM
2 , n-1 ct n

MEpHI HYIIb.

3. lokaxxute yTBepxkeHue: E — MHOXXecTBO N —MEpHOI MEphI HYJIb TOTIa M TOJIBKO TOT/A, KOTIa
CYILLECTBYET CUETHOE MOKPBITHE ATOI0 MHOKECTBA Ky0aMU ¢ KOHEUHBIM CYMMapHbBIM 00bEMOM
TaKoe, YTO KaXK/1asi TOYKa MHOXeCTBa E mokpbiTa 6€CKOHEUHBIM YUCIOM KyOOB.

4. OCHOBBIBAsICh Ha OTPEICIICHUN U3MepHMOii B o0acti Q GpyHKINK Kak Mpejiena MmoYTH BCIOLY

nocneaoBarenbHocTH u3 C @), JOKaKHUTE U3MEPUMOCTH JTF000# (yHKimu u3 C (Q)

5. Jlokaxwure, 4TO Mpeell MOYTH BCIOAY CXOSIICHCs TOCIeI0BATEIbHOCTH U3MEPUMBIX (DyHKITUI
€CTh (YHKIIHS U3MEeprUMas.

6. Nokaxwure, uto ecnu f, GC((S) u fkT f>0 mnouru Beroay B o6mactu Q npu k —o0 , T0 SUP
k

[ fic(x)dx=0.

7. Tlokakute, 9TO BCSKask COOCTBEHHO HHTErpupyemas B obmacti Q o Pumany ¢pyHkms
uHTerpupyema u no JleGery.
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8. ITokaxwuTe, uto pyHkuus Jupuxie uaterpupyema o Jlebery, Ho HeMHTerpupyema mo Pumany.
9. JlokaxxuTe TeopeMy: BCsiKasi HHTErpupyemas no Jlebery HeoTpuLaTesibHas IOYTH BCIOY B

obmactu Q Gynkuus f ( X) paBHa HyJIIO IIOYTH BCIOLY TOIJA ¥ TOJIBKO TOT/a, KOraa I f ( X) dx=0
Q

10. ITokaxwure, uto C (6) BCIOAy IIIOTHO B L1 (Q) .

11. Tlokaxure, yto ecnu obnactb  Q orpanmuena, o L1 (Q) — cemapaGensHoe 6anaxoBo
HPOCTPAHCTBO.

12. Tokaxwute, 4To u3 Beskoit cxonsmeiics B L1(Q) mocienosarebHOCTH MOKHO BHIIETUTS
CXOJIAIIYIOCS TOYTH BCKOJIY MOIOCIIEOBATEIBHOCTb.

13. IIpy KaKuX 3HAYEHHUAX ¢ CIIEyIONIHe (YHKIMU PHHAIIEKAT MpocTpancTBy L1 (Q) :

a)f(x)=[x", Q={xeR;:x|<1};

6)f(x)=|x=, Q={xeR:Kx[>1};

B f()=]" Q=R;

r)f(x):;a, Q:{xeRn:|x|<1};

(1-1¥)

Df(x)=—2  Q={xeR:j}>1}?
(1-1¥)

14. TToxaxxute, 4TO €CIU f(X) IS Ll(Q) , TO ’f (X) ‘e L1(Q) 5 l f(x)d < y f ( X)dx .

15. TIycrs fk (X) € C(a), I fi ( x)d <constu fy—f mourn Bcrony B Q mpu k —o0 . Bepro
Q

JI1 PABEHCTBO |!I_To j f (x)dx :J' f( x)dx?
Q Q
16. JloxaxuTe HEMPEPLIBHOCTH HOPMBL.
17. JlokakuTe, 9TO BCAKAs CXOSIIASACS IO HOPME TI0CIIeI0BATENHOCTD B THILOEPTOBOM
IPOCTPAHCTBE CXOAUTCA TAKKE CIIa00 K TOMY K€ Mpe/IeIbHOMY dJIEMEHTY.

18. Tlokaxkure, 4TO MOCIIENOBATENBLHOCTH SiN (kx) ,k=1,2,..., cxomutecs cnabo K HyJO B
L2 (0,27) , Ho me cxonutes B Hopwme L2 (0,27) .
19. TlycTh nocIe10BaTENLHOCTE IeMeHTOB  fk TMIBEGepTOBa MpoCcTpaHcTBa cxoauTes cnado K f

npu K —oo u mpu 3ToM Lim |4 f| |- Hoxaxure, uro fk cxomurcs x f mo HopMme.
0w

20. ITokaxwure, uro L» (Q ) JIMHEWHOE MTPOCTPAHCTBO.

21. TlokaxwuTe, uto ecyi Mepa obactn Q xoneuna, To L2(Q) < L1(Q) , Ho o6patHoe BKTIOUeHHE
HE MMeeT MecTa.
22. TokaxwuTe, 9T0 ecinu Mepa obactu Q KOHEUHa, TO M3 CXOJAMMOCTH NocieoBarenbHocTr fk

k f o Hopme mpocrpancTaa Lz(Q) CJIeZyeT CXOJMMOCTb MTOCIIEI0BAaTEIbHOCTH HHTETPAJIOB:

(J;fk(x)dx—gj f(x)dx..
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23. Jlokaxwure, uto mias ro0bix ¢yHkuuid f  w g us npocrpancrsa Lz(Q) BBIIIOJIHEHO

HEPaBCHCTBO MUHKOBCKOT'O

(50900 o) o Frecagan) "+ foe oo
\o ) e ) \a )

24. oxaxwure cieacrsue teopeM B.JIesu u JleGera: eciu  f, (X)e Ll(Q) U PsIT Z“fk (X) dx
k=1Q

CXOOUTCs, TO PAN Z fi (X) a0COJIFOTHO CXOJIUTCS TTIOYTH BCIOTY B Q , bynkuus f(X) = Z fk (X)
k=1 k=1

npunamnexut L1(Q) u _[ f( x)dx = wz_[ fic ( X)dx .
Q k-1Q

25. TlokaxuTe, uro ecau obnactb  Q orpanuuena, o Lo (Q ) — cenapabenbHOe THIIBOEPTOBO
MPOCTPAHCTBO.

27. VICIIOIB3Y$ OIIEPALIHIO YCPEIHEHNUS, JOKAKUTE, 4TO MHOXKECTBO puHuTHBIX ByHKimii C~ (Q)
BCIOJLy TJIOTHO B L1(Q) usLl2 (Q ) .

28. Ilycrs f,gele (Q) U ofHa U3 3TUX PyHKIWA puHuTHA. JJoKaknuTe «popmyity

MHTETPUPOBAHMUS 10 YACTAM» IS Pa3ACIIEHHBIX Pa3HOCTEN (5';f g )LZ(Q) = —( f ,é'fhg ) L

29. TlokaXkuTe OPTOrOHANLHOCTh B L2 (—1; 1) OpPTOTOHAILHOCTh MHOTOWIECHOB JlexkaHipa

dnl' 2 n—|
L,(x)="_;(1-x
n( ) an||_( ) |J
30. ITokaxure OpPTOTrOHAJILHOCTH B L , (—1, 1) OpPTOIrOHAJIBHOCTH MHOT'OYJICHOB YeOrnI111éBa
o1

Ta (x)=cos| n(arccosx)].

31. Mycts y dpynxmm  f (X) B obmactu Q cymiecTByer 0600IICHHAS TPOU3BOAHAS

D*f (x)=F(x),ay pynxummn F (x) cymectByer 0606mennas npoussoanas D/ F (x) =G ( x).
TokakuTe, 4TO CylIeCTBYeT 06001eHHas mpoussoaHas D f( x) =G (x) .

32. Tlokakure, 4TO M3 CYLIECTBOBAHMS 000OIIEHHON MPOM3BOIHON D*f(x) He crexyer
CylIecTBOBaHUS 00001IeH oI mpousBoHoil D f( X) npu f< o, 1=1,...n | ﬂ|< 42 |

33. JlokaxuTe, 9T0 0000MIIEHHAs TIPOM3BOAHAS GHHATHON (QYHKIIMH (PUHHUTHA.

34. Noxamure, uro f(%,%,)=sign(x,) ¢ Hl(wle +X <1)_
35. Jlokaxwure, uro f (X1,X2)=\/X12 +X € Hl(«/xl2 +X% <1).
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36. Tokaxwure, uto ecn f (x)e H'(a;b) u f'(x)=0 nourn Beroy, To f( X) =const.
37. JloxaxuTe GOpMyITy HHTETPUPOBAHUH O YacTsM ayisl GyHKuuit u3 H* (Q ) , Ipenoaras eé
CIIpaBeITUBOM JJIs1 HYHKIIMH U3 ct (Q) .

38. Mokaxure, uto H'(Q) 2C(Q ) mpu QR

0
39. Jlokaxute, uro dpynkims f(X) uz L, (0; 7) npunamnexur H* (0; 7) torma u tosbko Torza,
KOT/Ia CXOXHTCS ancioBoit pax Y, K202, roe b= o = f( x)sinkx dx..

k k
k=1 V4 0
0
40. Jloxaxwute, uto s moGoit dynkimmm f € HY(0; 7) Bhinonusiercs nepasenctso CTekinosa
= £2(x)dx <z f?( x) dx . Haitmure gynxumio f € H%(0; 7)) , ans kotopoii 570 HepaBeHCTBO
J J 1
0 0

npespauaercs B papeHcTBo. [lokaxute, uro e f ((x) #cfi ( X)), nae ¢ — nocrostuast, To ans
¢bynkuun f ( X) HEPaBEHCTBO CTPOTOE.
41. IIycTs x=(x1,%2)=(rcosg;rsing) u pynxmsa

N

r* (a cos kg + ly sin kg) npunamiesxur H'* ( k< 1) Bbipasureuepes g u
=1
il ( ANCATNA

| }\@x_ | + +f2 [dx.
ol 1) 2 )

f(Xl,Xz) —2—+

b UHTErpa

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB s MPOBE/IeHNs IPOMEXKYTOYHOI aTTecTalnu

Bonpocsl o JTeKHHOHHOMY KYPCY

1. ®ysxuuu, uarerpupyemsle o Jledery. CpaBHeHue unterpanoB Pumana u JleGera.

2. Teopemsbl 0 IpeeIbHOM MIEPEX0€ MO 3HAaKOM MHTerpana Jlebera.

3. Huddepenunpyemocts unrerpana Jlebera no napamerpy. Teopema @yOouHM O CBEI€HUN

JBOWHOTO WHTETpajia K IOBTOPHOMY U €€ CJIEICTBHE O PAaBEHCTBE MMOBTOPHOTO HHTETpalia

JIBOMHOMY.

['mankast (N-1) — mepHast moBepxHocTh. MuTerpain Jlebera o (N-1) — MepHOI MOBEPXHOCTH.

5. JluHeilHble HOPMHMpOBAaHHBIE MPOCTpaHCTBA. [IOHATHA  TMONHOTHI, IJIOTHOCTH,
cemapabenbHOCTH. [IpuMeps! HyHKIIMOHATBHBIX 0aHAXOBBIX IPOCTPAHCTB.

6. I'mnpOeproBo nmpocTpaHcTBO. OpTOroHaNbHbBIE CUCTEMBI, KO3 duineHTs! U pssl Pypbe,
HepaBeHCTBO beccensi.

7. TlomHele cucTeMbl B THJIBOEPTOBOM IpocTpaHCcTBE. M3oMOpdu3M U H30METpUs
cerapalebHbBIX THIHOEPTOBBIX MMPOCTPAHCTB.

s

8. IlpoctpancTBa Ll(Q) u L, (Q), UX MOJTHOTA. AOGCONIOTHAs HETIPEPhIBHOCTh MHTETpasia
JleGera 1 HENIPEPHIBHOCTH €T0 B CPEIHEM.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

SAnpo ycpennenust u ero cpoiictBa. Cpesaromass GyHKIUS 11 00JacTH. Y CpeaHEHUs

bynkuumit u3 L, (Q) ul, (Q), UX CXOJUMOCTb.

Knaccuueckass ¢opmysna WHTETpUPOBAaHUS IO YacTsAM, €€ SKBHBAJCHTHOCTb (opMmyJie
I"aycca-Octporpaackoro. Onpenenenre 0000IICHHON MPOU3BOIHOMN TIEPBOTO MOPSIIKA.
O060011eHHbIE TPOU3BOAHBIE MTPOU3BOJILHOTO MOPSAKA, WX CBOMCTBA: €IMHCTBEHHOCTb,
HE3aBUCUMOCTb  OT  mopsaka  AuddepeHuupoBaHus, JUHEHHOCTh  ONEpaluu
muddepentmpoBanus. O6001meHHas TPOU3BOAHAS GUHUTHON (HYHKIHH.

O6ob1ennsie npoussoambie Gynxmuit x|, [x,| n sign(x,) B N — MeproM mape.

I'unp6eprosbl mpoctpancta H K (Q) u ux mpocTeiinme cBoiicTBa.

O060011eHHbIe TPON3BOIHBIE U cpeaHue (yHKIHUU. CXOIUMOCTh YCPEIHEHUH B HOpME
npocrparcrea H ¥

Cnen pynkuuu u3 HY(Q) ua rnaakoii (n-1) — mepHoii nosepxuoctu. Gopmyna
MHTETPUPOBAHHS 10 YaCTAM I GyHKImii w3 mpoctpancta H 1(Q) .

Teopems! Bioxenust npocrpancts Lp (Q) mpyr B apyra, Bnosxenust npocrparcte H (Q)

B C'(Q).
Teopemsr 0 npopokeHnd. [IIOTHOCTB MPOCTPAaHCTBA MTAAKUX PYHKIUH B IPOCTPAHCTBAX
ok
H X (Q) . Ipoctpanctea H (Q) .
0l
DksuBanenTHbIe HopMupoBku npoctpancts H 1(Q) u H (Q) . Hepasencrso Crexiosa
B.A.
Knaccuueckue u 0000111€HHBIE peIIeHUs KPAaeBbIX 3a]1a4 Ay JMHEHHOTO 3JUIUIITHYECKOTO
YpaBHEHHUS BTOPOIO HOPSAKA.
Jloka3zarenbcTBO KOPPEKTHOCTH 0000IEHHOM MOCTAaHOBKY 3aa4yl Jlupuxiie, o0CHOBaHHOE
Ha TeopeMe Pucca.
Jloka3zarenbcTBO KOPPEKTHOCTH 0OOOIIEHHOM MOCTAaHOBKU TPEThel KpaeBoil 3a1aun s
JMHENHOTr0 3JUIMNTUYECKOTO YpPaBHEHHUS BTOPOIO IMOPsJIKa, OCHOBAaHHOE Ha TEOpeMe
Pucca.
BapuanuonHnas 3agaua 1 KBaApaTUYHOTO (PYHKIIMOHANA B TUIILOEPTOBOM IPOCTPAHCTBE.
Jlemma 0 MUHMMH3UPYIOLIEHN MOCIEI0BATEIBHOCTH.
[TocnenoBarenbHOCTh PUTHA, €€ CXOOUMOCTb K 3JIEMEHTY, PEalu3yIoIIeMy MHHHUMYM
KBaJpaTUYHOr0 (PyHKIOHAJIA.
BapuanuonHoe 10Ka3aTeiabCTBO Pa3pelIMMOCTH KpaeBBbIX 3afad JJis AJUIMITHYECKOIO
yYpaBHEHHsI BTOPOTO MOpPsAKa.
OnepaTopHoe  ypaBHEHHE B  TWIBOEPTOBOM  MPOCTPAHCTBE. IJHEPreTHUECKOE
IIPOCTPAHCTBO CAMOCOIIPSKEHHOTO MOJIOKUTEIBHO ONPEAECIEHHOIO ONEPATOpa.
DHepreTnyeckoe NpOCTPAHCTBO JUIMIITUYECKOTO ONEPaTopa ¢ TPAHUYHBIMU YCIOBUSIMU
Hupuxie.
DHepreTuyeckoe MpOCTPAHCTBO JUIMIITUYECKOTO ONEpaTopa ¢ FPAHUYHBIMU YCIOBUSIMU
BTOPOTO M TPETHETO POJIa.
EctecTBeHHbIe U INIaBHbIE TPaHUYHBIE yCIIOBUS. [IpenenbHo MIOTHBIE
0l
T0C/IE0BATENLHOCTH TIOANPOCTpaHcTB B pocTpancTsax H 1(0;1) u H (0;1) . Meton
KOHEYHBIX JIEMEHTOB.
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IIpumepHbIe 3a1aHUA K 3a4eTy

3agauya 1. Jlokaxure, uTo 1us moooi Gynkuuu | (X) u3 npoctpancta C.JI. CoOoneBa

ol
H (Q) crpaseuBo HepasencTBo B.A. Crekinosa

ifz(x)dxs%ﬂ Vi (%) dx,

rae nocrossHHas C > 0 ue 3aBucur ot f .

3agaua 2. Mcnonb3ys TeopeMy Pucca, mokaxkure, 4To ISl JUIMIITUYECKOTO YPABHEHUS
CIpaBeJINBa

Teopema. Ecn a(x)>0 B8 Q wmwm a(x)#0 B Q, i o(x)#0 ma 0Q, To s MmoObIX
fel,(Q)u¢e L,(6Q) cymecrnyer enunctsennoe o6odmenHoe pemenue U(X) 3anaun
—E(a (x)u) +a(x)u=f(x), (@+O'(X)u\ = ().

i
] X |k J
i j=1 i oN aQ
[Ipu 5TOM HUMEET MECTO HEPaBEHCTBO

iy <l

B KOTOPOM TIOCTOsIHHAs C > 0 He 3aBucsaTt orf  wu @

L(Q)+ﬁpH(aQ))

OneHoUHBIE CpencTBA Ui MHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— IpY HeOOXOAMMOCTH HHBAJIH/IAM U JIMIIaM C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI
MIPEOCTABIISETCS JOTOJHUTENFHOE BPEeMs JIJIs TOATOTOBKU OTBETA Ha 3aueTe;

— MIPH TPOBEICHUH TPOIIEYPHl OIEHUBAHUS PE3yJIbTATOB OOYYECHUSI WHBAIN/IOB H JIHIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS MPETyCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKHX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUaIOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIUAOB TNpOIEAypa OICHUBAHUS pPE3YyJIbTaTOB OOYyYEHHUS TIO JAMCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tporienrypa oreHWBaHUsT PE3yJNbTATOB OOYYEHHS] WHBAIHMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  3/I0pPOBbsSI 110 JUCHMIUIMHE (MOJAYJIIO) TNpeayCcMaTpUBaeT NpPeaOoCTaBICHHUE
nHbopmanmu B (opMax, aganTUPOBAHHBIX K OTPAaHWUYEHHSIM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaInu:

Jlnist a1 ¢ HapyIIEHUSIMH 3pEHUS:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO amnmapara:

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.
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5. IlepeyeHb OCHOBHOM H 1ONOJHUTEIbHON y4eOHOM JUTEPaTypPhbl, HEO0X0AUMOM 1JIA
OCBOEHMS TMCUUIIMHBI (MOXYJIs1)

5.1 OcHoBHas uTeparypa:
1. Uneun, A.M. YpaBHeHUs MaTreMaTudeckod ¢usuku: yuebHnoe mocodbue / A.M. UnbuH. —
Mocksa : ®usmariut, 2009. — 192 ¢. — Pexkum nocryma: https://e.lanbook.com/book/2181.
2. IlerpoBckwuii, W.I'. JIekuuu 1o Teopuu HHTETPANIbHBIX YpaBHeHH: yueOuuk / M.I'. [letpoBckuit
; mox pen. Onerinuk O.A.— MockBa: ®uzmaraur, 2009. — 136 c¢. — Pexum npocryna:
https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBHenus maremarudeckoit ¢pusuku: yueonuk / B.C. Bmanumupos, B.B.
XKapunoB. — Mocka : ®wusmaraur, 2000. — 400 c. — Pexum gocryna:
https://e.lanbook.com/book/2363.
4. BnagumupoB, B.C. COopHHK 3aja4 MO ypaBHEHHMSM MaTeMaTH4eCKOH (HU3UKu: yueOHOe
nocobue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : ®usmariaut, 2001, — 288 ¢. — Pexxum
noctyna: https://e.lanbook.com/book/2364.

Jlj1g ocBOEHUS JUCHUILIMHBI HHBAIUIAMH U JIUI[AMH C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3JI0OPOBbSI UMEIOTCS U3JIAaHHSI B SJIEKTPOHHOM BHUJIE B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAX
«Jlaup» 1 «YHusepcuterckas oubmoreka ONLINEY.

5.2 JlonoJiHUTE/ILHAS JINTEPATypa:
1. Tuxonos, A.H. ludpdepenunansusie ypaBHeHus: yueOnuk / A.H. Tuxonos, A.b. Bacunsesa,
A.I'. CpemnukoB. — MockBa : ®wsmammmr, 2002. — 256 c. — Pexum pnocrymna:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBHeHus marematudeckoi ¢pusuku: ydeonoe mocodue / B. B. Jlecun. - M. :
KYPC : UIH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539.

6. Ilepeuyenb  pecypcoB  HHPOPMANHOHHO-TEJIEKOMMYHMKAIMOHHOW  CeTH
«HTEpHET», HEOOXOAMMBIX J1J151 OCBOCHHS AUCIUTIIMHBI (MOTYJIs1)
1. DnexTpoHHBIH Karajor Hayunoit O6ubnmorexu KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OuOnuoreyHas cucrema "YHuBepcuterckas OubOnmoreka ONLINE"
http://biblioclub.ru/
DnekTpoHHas OubIMoTeUHas cucteMa u3aarenscra "Jlans" https://e.lanbook.com/
OnektponHas oubianoreunas cucrema «tOpaiim» http://www.biblio-online.ru
DnexTpoHHas 6ubnnoTednas cucrema «ZNANIUM. COM» www.znanium.com
OnektponHas oudianoreunas cucrema «BOOK.ru» https://www.book.ru
DnextponHas oubaroreunas cucrema eLIBRARY.RU http://wwwe.elibrary.ru

Nogakw

7. Metoau4yeckue yKazaHusi AJs 00y4aroUuXcs M0 0CBOCHUIO JUCHUTIINHBI

Marepuan Kypca U3J05KE€H B OCHOBHOM B JINTEPATYPHBIX UCTOUYHHKAX, EPEUUCIECHHBIX B
CIIMCKE JJOTIOIHUTEIBHON JIUTEPATYPHI O IPUUHMHE UX JABHETO U3JaHUSA. ABTOPOM JIaHHOTO Kypca
HamucaH pacIIUPEHHBIH KOHCIEKT JIEKUUH, WUTFOCTPUPOBAHHBIN MPAKTUYECKUMH MPUMEPAMHU.
ONEKTPOHHBIM BapMaHT 3TOTO TEKCTa JOCTYIEH CTyJIeHTaM. M3ydeHHe ykKa3aHHOro TEKCTa C
pazbopoM IPUMEPOB U PEIICHUEM NMPUBECHHBIX TaM 3a/1a4 OTHECEHO K CAMOCTOSITENIbHOM paboTe
10 JAaHHOMY KYpCY.

Jlexuuu u naboparopHble 3aHATUS YepenytoTcs. OOlieHne npenojaBaTes U CTyJICHTOB B
ayJUTOpUU  TIpejrojiaraeT  MpeaBapUTEeNIbHYI0  NPOpadOTKYy  KOHCIEKTa  CTyAEHTaMu
CaMOCTOSITENIbHO. 3ajJaya IpernojaBaTesisi COCTOMT B PACCTAaHOBKE AKIIEHTOB U Pa3bsICHEHUU
CMBICIIa M1 HEOOXOAMMOCTH BBEJICHHUS 00OOIICHUH KIacCHYeCKUX MOHATUH. J[1s1 moHOLeHHOTO
BOCHPUATHS HOBBIX OOBEKTOB HEOOXOJUMa WJUIIOCTPALUS MX MPAKTUYECKOTO MPUMEHEHHUS.
Takumu mpuMepamul SIBISFOTCSI 3aJ1a4d PaBHOBECHSI U JBIDKCHHS MEMOpaHBI, a Takke 3a7ada
pacrnpocTpaHeHus TeIia B TpPeXMEpHOM o0beMe. ITo pU3ndecKre MOAEIH, 1151 KOTOPBIX
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MaTeMaTHYeCKUEe MOJEIU TPUBOMAT K WHTETPAJIBHBIM COOTHOIICHHSM, B3ATHIM 33 OCHOBY
ompenenaeHuss 0000IEeHHBIX pemeHni auddepeHnuanbabiX 3aaa4d. [IpuBeneHHbIE TPUMEPHI
(bI/I3I/I‘-IeCKI/IX MO[[GJIefI CBUACTCIILCTBYIOT O CCTCCTBCHHOCTH ITOHATUSA O606H.[€HHOI‘O PCeIICHUA U O
€ro MEePBHYHOCTH OTHOCHTEIBHO MOHATHS KJIacCHYeCKOro penieHus. COBpEMEHHBIC YHCIICHHBIC
Metoasl Putna m ['anepkuua pemieHus KpaeBbIxX 3agad Uit AuddepeHnnanbHbIX ypaBHEHUN
OCHOBAHBI Ha TIOHSATHH 0000IIEHHOTO PEIICHHUS.

Ha nabGopaTtopHbIX 3aHATUSX CTyA€HTaM MPEUIaratoTCcs IPUMEPSHI [l IPUMEHEHUS TEOPHH,
W3JIOKCHHOW Ha JIGKIMAX M B YINOMSHYTOM KOHcmekTe. OOCyKICHHE CIIOCOOOB pPEIICHHS
npeajaracMaixX 3ajiad MPU3BAHO AKTHBU3UPOBATL IMO3HABATCIIbHYIO ACATCILHOCTL CTYACHTOB.
DTOMY TOJDKHA CIIOCOOCTBOBATH MPAKTHUYECKAs HAITPABICHHOCTh UTOTOBBIX PE3yJIbTaTOB

8. Ilepeuens HHGPOPMALMOHHBIX TEXHOJIOTH I, HCIOJIB3yEeMBbIX MPH OCYIIECTBIEHUH
00pa30BaTEeJILHOIO Mpolecca no JAMCHUIInHe (MoayJ/10) (MIpu He0OX0AUMOCTH).

8.1 Ilepeuenb HH(POPMALTMOHHBIX TEXHOJIOTHIA.

B manHOM Kypce HeT HeOOXOAMMOCTH B MCIIOJIB30BAaHUN WH(POPMAIIMOHHBIX TEXHOJIOTHIA,
KpoMme penakropa Word aist YTeHus 2JIeKTPOHHBIX mocoomii. [Ipu moAroToBke KypcoBbIX pador,
CBSI3aHHBIX C YHMCJICHHBIMH METOJAaMHU PEIICHUS KPACeBBIX 3aJad MOTYT, MOHAJ00ATCS SI3BIKU
IIporpaMMHUpOBaHHrA BBICOKOI'O YPOBHA, 4 TAKKC MAaTCMATUUCCKUC ITAKCTHI.

8.2 Ilepeyennb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecedeHusl.

CrucoK NHUIIEH3MOHHOTO MPOTPAMMHOT0 00ECTICYEeHUSI:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Crucok cBOOOHO pacpoCTPaHIEMOTr0 MPOTPAMMHOTO 00ECTICUEHHS

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 IlepeueHb HEOOXOAUMBIX HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM.

1. Dnexrtponnas 6ubianoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DrekTpoHHO-OMONMMOTeUHast cucTeMa u3aarenscrBa «Jlanwsy (http://e.lanbook.com).

3. DrnextpoHHas 6onbnnoTeyHast cucreMa «YHuBepcuterckas onbimoreka ONLINE»
(www.biblioclub.ru).

9. MarepuaabHo-TexHH4Yeckass 0a3a, HeoOXoauMasi I  OCYHIECTBJIEHHSA
00pa3oBaTeIbLHOIO Npolecca Mo TUCHUILINHE (MOYJIIO).

e Br paGot MatepuanbHO-TEXHUYECKOE 00ecTiedeHre TUCITUIINHBI
(MOyJIsT) U OCHAIIICHHOCTH
1. JlexuuoHHble 3aHATHA | JlekuMOHHasT — ayquTOpHs,  CHEUHaJbHO  O0OpyJIOBaHHAs
MYyJbTUMEAUNHBIMU ~ JIEMOHCTPAIIMOHHBIMU  KOMILJIEKCaMH,
y4eOHOI MeOeNbIo
2. JlaBoparopHble [Tomemnienue a5 NpoBeAeHUs TaOOPATOPHBIX 3aHITHIMA
3aHATHA OCHAIIEeHHOE yueOHON MeOeNbI0, NEPCOHATIbHBIMU
KOMITBIOTEpPAMHU C TOCTYyNOM K ceTH "MHTepHeT" n
o0ecrnieueHrneM J0CTyIa B 3IEKTPOHHYIO HH(POPMAIIHOHHO-
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00pa3oBaTEeNBHYIO CPEy OpraHU3aIIH

I'pynmoBeie
(MHAMBUYATTbHBIC)
KOHCYJIbTAallU!

[Tomemienue nnst TpoOBEACHUS TPYIIOBBIX (MHIUBUYAbHBIX)
KOHCYJIbTalluH, yueOHOM MeOenbIo, OCHAIIIEHHOE
MPE3CHTAIIMOHHON TEXHUKOW (IIPOEKTOp, JKpaH, HOYTOYK) H
COOTBETCTBYIOIIUM MIPOrPaMMHBIM 0OecTieYeHIEM

Texkymui  KOHTpOIIb,
IIPOMEXYTOYHAs
aTTecTanus

Ilomemenue Ui NpOBEACHUSA TEKYIIEW M IIPOMEXKYTOYHOMN
aTTeCTallli, OCHAIICHHOE Y4eOHOW MeOelnbIo, MepCOHATbHBIMU
KOMIIbIOTEpaMU C JocTynoM K cetu "HHTepHer" wu
obecreyeHneM JocTyna B 3JIEKTPOHHYHO HH()OpMaIMOHHO-
00pa3oBaTeNbHYIO CPEly OpraHu3alUu

CamocrosiTenbpHas
paborta

Kabuner nms caMOCTOSITENIBHOW  pabOThI, OCHAIIEHHBIN
KOMITHIOTEPHOW TEXHHKOH C BO3MOXKHOCTHIO TOJKITIOYCHUS K
cetu «lHTEepHeT», MporpaMMol HKPAHHOTO YBEIUYECHUS U
00€eCIeUeHHbI TOCTYNIOM B 3JIEKTPOHHYI HMH(OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHHBEPCUTETA
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