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1 Henu u 3axa4u U3yYeHUS TUCHUILTHHBI (MOIYJISA)
1.1 Ilean ocBOeHUSI TUCHUILIMHBI
CdopmupoBaTh y CTYJEHTOB IPEICTABICHHUS O COBPEMEHHBIX IMOAXO0JaX K

HNOHATHIO penieHus TuddepeHanbHbIX 3a1a4 B 0000LUIEHHONW MOCTAHOBKE U O
YUCJIEHHBIX METOJIaX PELIEHUs TaKuX 3a1a4 Ha OBM.

1.2 3agaun AMCHUIIIMHEI

ITokazarts €CTECTBEHHOCTh IIOHATHUSA 0000I1IEHHOTO pemeHns
nudGepeHnInanbHbIX 3371a4, MOACTUPYIOMHUX (PU3NIECKHE TPOILIECCH ¢ HETJAAKUMU
JIAHHBIMH, KOT/Ia KJIACCUYECKOE PEIICHHE MOXKET He cyulecTtBoBaTh. [IpuknagHas
3a/laua Kypca — O3HAaKOMJICHHE CTYJICHTOB C BapUALIMOHHBIMU U MPOCKIMOHHBIMU
METOJaMH TIOCTPOCHUSI JUCKPETHBIX MOJENel OCHOBHBIX Au(depeHIInaIbHbIX
3a/1a4 B YaCTHBIX TPOU3BOIHBIX.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

I[I/IC]_II/IHJII/IHa «O606HI€HHI>IG pCUICHUA KPAaCBBIX 3ada4» OTHOCHUTCA K 4YaCTH,

dbopmupyemoil  ydyacTHHUKamMu  oOpa3oBaTelbHbIX  OTHomIeHud  bioka 1
"NMucuurmauHel  (MoAyau)" y4eOHOro IJlaHa, SBIIAIONIETOCS  CTPYKTYPHBIM
anementoM OOIl BO mno mnpodpunto «BeluncnuTenbHble, MOpPOrpaMMHBIE,

MH(OPMAIMOHHBIE CUCTEMBI U KOMIIBIOTEPHBIE TEXHONIOTUNY. CTYIEHTHI JOHKHBI
OBITh TOTOBBI HCHOJb30BaTh IOJYyYEHHBbIE B 3TOM O0OJIACTH 3HAHUS, Kak MpH
U3YYEHUU CMEXHBIX TUCLUUILUINH, TaK U B POPECCUOHAIBHON eATeIbHOCTH. s
MOJIHOLIEHHOTO MOHUMAaHMS CIIEHHAaIbHOIO Kypca HEOOXO UMbl 3HAHUS, YMEHUS U
HaBbIKH, 3aJI0)KEHHBIE B KypcaXx MaTEeMaTHYECKOI0 aHajn3a, JIMHEHHOW aireOphl,
(GyHKUHOHAIBHOrO aHanu3a, Jaud@epeHurnanbHbIX YpaBHEHUW, YpaBHEHUW B
YaCTHBIX MPOU3BOAHBIX, JUCLUIUIAH CIIELUATU3ALUN.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JbTATaMU 0CBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy OO0YYaAIOIIUXCS
npodeccuonansHoi kommereHuu [1K-3.

No Nunexc Conepxanue B pesynbpTaTe nzydeHus: yueOHOW AUCIUIUIAHBI
n_n KOMIIET | KOMIIETeHIUH (UaH eé 00yyJaroImuecs TOHKHBI
" | eHIMM 4acTu) 3HATh YMeTh BJIaJeTh
1. [1K-3 Cnocoben OIIpeAEIEHUS paspabarbiBaTh | METOJaMHU
MaTeMaTU4YeCKU KJIACCUYECKUX U | YHCIICHHBIE UCCJIEJIOBaHH
KOPPEKTHO CTaBUTH | 00OOIEHHBIX METO/IbI u|s
€CTECTBEHHOHAyYHbIE pelIeHuH, QJITOPUTMBI, KOPPEKTHOCT
3a/1a4H, 3HAHME | BADMALIMOHHBIE MU | PEAIN30BBIBATh | U
ITOCTaHOBOK MIPOEKIINOHHBIE ATH aIropuTMBbl | TuddepeHu
KJIACCUYECKUX  3a7ad | METOJbI Ha A3BIKE | AJIbHBIX
MaTeMaTUKH YHCIIEHHOTO MpOrpaMMHUpOBa | 3a/1a4, KaKk B
pelieHus HUS  BBICOKOIO | KJIACCUYECKO
KJIACCUYECKUX YPOBHS U, TaK U B
3a1a4 00001IeHHOM
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e WNHupekc Coneprkanue B pe3ynbraTe u3yueHus yaeOHON AUCHUTIIHHBI
n._n KOMIIET | KOMIETeHUUHU (Wiu eé 00yYaroImuecst TOJHKHBI
" | eHIMH YacTH) 3HATH yMeTh BJIA/IETh
MaTeMaTU4eCKOu MOCTaHOBKAaX
(buzuku.

2. CTpyKTYypa M coepKaHue TUCHUILTHHbI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

O6mast Tpyao€MKOCTh JUCIUILIMHBI COCTaBIsAeT 2 3a4. el. (72 dYaca), uX pacupe/esieHue

10 BUamM pa60T npeaAcCTaBJICHO B Ta6J'II/II_Ie

(051 cmyoenmos ODPO)
Bun yaeOHOM paboThI Bcero CemecTtphbl
4acoB (dachr)
8
KonTtakTHas padora, B TOM YHcJjIe:
AYIUTOpHBIE 3aHATHS (BCEro): 48 48
3aHsATHA JEKIIMOHHOTO TUTIA 24 24
JlaGopaTopHbIe 3aHATHS 24 24
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MPAKTUYCCKHUE 3aHSATHS) ) )
HNuast koHTaKTHasi padora: 2,2 2,2
Kontpoinb camocrositensHoM padotsl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesqibHasi padoTa, B TOM YHCJI€: 21.8 21.8
KypcoBas pabota - -
ITpopaboTka yuebHOro (TeOpeTHyecKoro) MaTepuana 10 10
BrImosHeHNe HHTMBUAYaTbHBIX 331aHAN (TIOJITOTOBKA 6 6
COOOIIeHUH, Tpe3eHTaluil)
Pedepar - -
IloaroroBka K TeKyleMy KOHTPOJIIO 5,8 5,8
KoHnTpoJb:
IToaroroBka K 9K3aMeHy
OO0mas Tpy10eMKOCTh 72 72
50,2 | 50,2
2 2

2.2 CTpyKTYpa AUCHUILINHBI

Pacrnipenenennie BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Pazgenbl (TeMbl) AUCITUTUTHHBI, H3yYaeMbI€ B cemecTpe (ounasn gpopma)




KonuuectBo yacos
Bueayaut
Ne HaunmenoBanue paznenos (Tem) B AyH;GT;)gHaﬂ OpHas
cero P pabota
J | TI3 JIP | CPC
1 2 3 4 5 6 7
Nurerpan Jlebera, cBONCTBa HHTETPUPYEMBIX
1 . 16 | 6 - 6 4
-+ |pysKUH.
O00011IeHHBIE IPOU3BOJIHEIC, TPOCTPAHCTBA 28 | 10 10 8
2. |C.JLCoGonesa.
Knaccuueckue u 00001IeHHBIE PEIICHUS KPAaeBbIX 12 4 4 4
3. |3ajau Ist SIUIMITHYECKOTO ypaBHEHUSI.
Bapuarnmonnas 3aiaga st KBaApaTHIHOTO
4. |byHKuMoHana B rub0EPTOBOM MPOCTPAHCTBE, METOA | 6 2 ) 2 2
Putna.
Bapuaironsslie 1 mpoeKIIMOHHBIE METO/IbI PEIICHUS
5.  |omepaTopHbIX ypaBHEHHMH U udepeHImanbHbIx 78| 2 ; 2 3,8
3azad.
UTOI'O no pasoenam oucyuniunsi 69.8| 24 ) 24 218
KonTpons camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas arrectanus (MKP) 0,2
[TonroroBka K TeKyIemy KOHTPOJIIO 5,8
OO0m1ast TpyA0€MKOCTh MO TUCIUILIAHE 72

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3ausTus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

dopma

No Hanmenosanne Copneprxanue paszzena (TeMbl) TEKYIIEro

" | pasnena (Temsl) AP pea KOH};III)IOM
1 2 3 4

1. [IpoctpanctBa ¢GyHKUMHA, wuHTErpUpyeMbix mo|JIP:

JleGery. CoiicTBa nnrerpana Jlebera: nocrarounsie|Texymumii
YCJIOBHSI UHTETPUPYEMOCTH, TEOPEMBI O IIPEIETBHOM [KOHTPOJIb
nepexoie, 3aMeHa MepeMeHHbIX, TeopeMa DyOnHH,|yCBOCHUS
a0COJIIOTHAsE HENpPepbIBHOCTh MHTerpana Jlebera, TeopeTnueckoro

HNuter T
e Jlebe 3, HCHpCpLIBHOCTB B CpCI[HCM I/IHTCFpI/IpyeMBIX MaTepI/IaJ'Ia

CBOICTBa o o

¢byakiuii, wuHTerpan  Jlebera mo  riaaKoW |[IpOBOAMTCSA IO
HMHTETPUPYEMBIX
by HEI. TUIEPIIOBEPXHOCTH. oTyeTam

YcpenHenue UMHTETPUPYEMBIX  (QYHKIMM:  SAPO|CTYIEHTOB O UX
YCPEOHEHMsI, OIepalus YCPEOHEHMsI, TIJIaAKOCTb|PEIIEHUIX
YCPETHEHHBIX byHKIUH, CXOAMUMOCTh K|3a/1a4, IPUMEPHI
ycpenHseMbIM (QYHKIMSIM B MHTETPAIbHBIX HOPMaX. [ KOTOPBIX
[InotHocTh  GeckoHeuHO b depeHIHpPyEeMbIX




(DUHUTHBIX byHKIMIA B MPOCTPAHCTBAX
WHTETPUPYEMBIX (YHKITHH.
MHoromepHasi  ¢opMysia HMHTETPHUPOBAHUS IO

qacTsM, €€ SKBHUBaJEHTHOCTh (opmyine [aycca-
OcTporpazackoro.

IMPUBCACHBI
HHWXKC.

O0001IeHHBIE
MIPOU3BOJIHBIC,

MPOCTPAHCTBA
C.JI.CobOoieBa.

MmuoromepHasi  ¢opMyaa HMHTETPHUPOBAHUS IO
4acTsM, €€ SKBHUBAJEHTHOCTh (opmyine [aycca-
Octporpaackoro. OrmpezaesnieHne W OpOCTEUIITNE
CBOHCTBa 0000I1IEHHBIX IPOU3BOJHBIX:
EnvHCTBEHHOCTh, HE3aBHCHUMOCTH OT TOpSJIKa
nuddepeHurpoBaHus, II0CJIEJ0BATENIbHOE
muddepenmmpoBanue. [Ipumepsr  0000MIEHHBIX
npoun3BoHBIX B npoctpancTBax C.JI. Cobosnena.
OO6oOuieHHble  MPOU3BOAHBIE W YCPEOHEHUS
(GyHKUMHA:  NEepecTaHOBOYHOCTb  OmNepauuil U
CXOJIMMOCTH B MHTETPAIBHBIX HOpMaX IMPOU3BOAHBIX
OT YyCpeIHEeHMH K OOOOIIEHHBIM NPOU3BOIHBIM
ycpeaHseMon QyHKIUU.

CBs13b 00001IEeHHBIX IPOU3BOJIHBIX c
KOHEYHOPA3HOCTHBIMU OTHOLICHHUSMH: CXOJAUMOCTH
pPa3sHOCTHBIX  OTHOIIEHMH K  0OOOLICHHBIM
MIPOU3BOIHBIM, JIOCTaTOYHOE yCJIOBHE
CYILIECTBOBAHHS nepBOi 000011IeHHOI
IIPOU3BOHOM.
CoOoneBckue  MPOCTPAHCTBA  CO  CKaJSIPHBIM
MPOU3BEICHHEM W WX CBOWCTBA:  IMOJHOTA,
CXOJMMOCTh  YCpPEOHEHMH B 10J00JIacTH,
WHBAapUAHTHOCTh TIPM HEBBIPOXKICHHOW 3aMeHE
NIEPEMEHHBIX.

Teopembr 0 mpomomkeHud. [IIOTHOCTH TITAIKUX
¢ynkuuit B npoctpanctBax C.JI. Cobonesa.

Cnen ¢yHKIMM Ha TJIaJKOM TUIEPIOBEPXHOCTH.
CpoiictBa cienoB: ¢opMmysia HHTEIPUPOBAHHS I10
gactaM Juist  pyHkumii w3 mpoctpancts  C.JL
Cobonesa. HenpepsiBHOCTH CJIEIOB pu
napajieIbHOM MepeHoce MOBEPXHOCTU. TeopeMbl o
KOMITIAKTHOCTH ~ BJIOKeHWH  mpocTtpancte  C.JL
CoboneBa B MPOCTPAHCTBA  MHTETPHUPYEMBIX
GbyHKIU.

OKBHUBaJICHTHbIE HOpPMbI B mpocTtpaHctBax C.JL
Cob6oneBa. HempepsiBHOCT U HempepbIBHAs
muddepeHIMpyeMocTs (QYHKIUN M3 MPOCTPAHCTB
CJI.  CoGoneBa. TeopeMbl  BIOXEHUS B
MPOCTPAHCTBA TIAJKUX QYHKIHUI.

JIP:

Tekymmit
KOHTPOJIb
YCBOCHUS
TEOPETHUECKOTO
MaTtepuana
MPOBOJIUTCSA T10
oT4yeTaMm
CTYJIGHTOB O UX
PEIICHUSAX
3a/1a4, IPUMEPHI
KOTOPBIX
MIPUBEICHBI
HIDKE.

Kiaccnueckne
0000IIIEHHBIE
pewenust
3a1a4
SJIITANTHYECKOTO
ypaBHEHHUSI.

n

KpPaeBbIX

TUTS

MaremaTHueckasi MOJIENb PABHOBECHS MEMOpPAaHBI.
Krnaccuueckre u 00001€HHbIE PELIEHUS KpaeBbIX
3aJad JUIs QJUTMITUYECKOTO YpaBHEHHUS BTOPOTO
nopsnka. KoppekTHOCTh 3THX 3a/1a4 B 000011I€HHOI
MIOCTAaHOBKE B CIyya€  CaMOCOIPSKEHHOIO
nuddepeHIraIbHOrO oneparopa.

Crynenueckuii
JIOKJIaJT O
MOJIeNT!
paBHOBECHS
MeMOpaHBbI ¢
MaKCHUMAaJIbHO
AKTHBHBIM
yJacTHEM BCeX




YJIEHOB I'PYIIIBI
B 00CYXJIEeHUU
MOJIEIIN.
4, Bapuannonnas  3amadya g8 kBagpatuyHoro|JIP:
¢byHkuMoHana B TruiabOeproBoM mpoctpaHcTBe.| Texymuit
Meron Purna mnocTpoeHMs MHMHUMHU3HPYIOLIEH | KOHTPOJIb
[IOCJIEI0BATEIbHOCTH. YCBOCHUSA
Bapuarmonnas 3amaua TCOPETHICCKOTO
st KBQIpPATUIHOTO MaTepuaia
¢dyHKIHOHANA B IIPOBOJUTCS 110
THIL0EpPTOBOM oT4yeTaM
IIPOCTPaHCTBE, METO/ CTYAEHTOB O UX
Purna. penIeHusX
3a/1a4, IpUMepbl
KOTOPBIX
IIPUBEICHBI
HIDKE.
S. BaprnannonHoe  noka3zarenbcTBO - pa3pemuMocTs|JIP:
KpaeBbIX 3aJad B 0000IIeHHOW mocraHoBKe Juis|Texymumii
CaMOCOIIPSKEHHOT'O AJUIMIITHYECKOTO OIlepaTopa.  |KOHTPOJIb
BapuanuoHHBIII METOJ IOCTPOEHUS Pa3HOCTHBIX|yCBOEHUS
CXEM JUIs QJUIMIITUYECKUX KpaeBbIxX 3a1ad. [IpumMepsl|TeopeTndyeckoro
IIPEACIIBHO IIJIOTHBIX II0CJIEZI0BATEIbHOCTEN | MaTepralla
KOHEYHOMEPHBIX IOANPOCTPAHCTB B IIPOCTPAHCTBAX |[[IPOBOAUTCS 110
CJL. CobGoneBa. Ilonsatue o MeToJe KOHEYHBIX|OTYETAM
BapuaLuoHHble ul271eMenToB. CTYJIEHTOB O UX
HPOCKIIMOHHBIE Meroa Putna niis onepartopHoro ypaBHEeHHUs B pELICHUSAX
METO/IBI peureHus FI/IJ‘II)6epTOBOM MMPOCTPAHCTBE. 3HepreT1/Iqec1<oe 3a1a4, MIpUMEPLI
OHEPaTOPHBIX IIPOCTPAHCTBO CaMOCOIIPSKEHHOIO ITOJI0KUTEIBHO |KOTOPBIX
YPpaBHEHUH H|0MpeIeSIEHHOT0 OTiepaTopa. DHEPreTUYECKHe IIPUBEIECHBI
nuQdepeHnnanbHpIX IIPOCTPAHCTBA IIEPBOM U TPETHEM KPaeBbIX 3a1a4 HIDKE.
sanad. JUTS CAMOCOTIPSDKEHHOTO SJUTHIITHYECKOTO Jlokma el
oneparopa. ['1aBHbIe U €CTECTBEHHBIE TPAHUYHBIE  |CTYACHTOB O
YCIIOBHUSL. Mo (UKAIHIX
Meron I'an€pkuna peleHus onepaTopHbIX METO/Ja
ypaBHEHUN U KpaeBbIX 3a7a4 B 0000IIEHHON lanépkuna
IIOCTaHOBKE. IIPUMEHUTEIBHO
K pa3HbIM
KpaeBbIM
3a/1a4aM.
2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA HE MPe1yCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne HaumenoBaHue 1a60paTopHBIX paboT Popwma Tekymero
KOHTPOJIA
1 3 4
1. |MuoxectBa Mepsl Hynb. Pemienue 3amau mo cBoicTBaM uHTerpanaOmuem no
Jlebera. 1a60pamopHou
Ycpenanenue uuTerpupyeMsix GyHkuuii. [Ipumeps! ycpeaHeHui. [pabome:
MHuoromepHas ¢opMyia UHTETPUPOBaHUS MO YacTaM, popmyiibl ['puna.
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peleHue 3aaad y
JIOCKH COBMECTHO
C
Ipero/iaBaTesieM,
a TaKXKe OTUYETHI
CTYJCHTOB TIO
PEIICHHIO 3a/1a4,
MPEIIOKEHHBIX B

Ka4yecTBe
CaMOCTOATEIILHON
paboTHI.

[Ipumepbl  BbIUMCIEHUS  OOOOLICHHBIX  MPOM3BOAHBIX  (GyHKUUH|Omuem no
HECKOJIBKHUX NePEMEHHBIX. nnabopamopHoil
[IpocrpanctBa C.JI. CoboeBa. \pabome:

[InotHocts rnaakux ¢yskauit B mnpocrpanctBax C.JI. Cobonesa.
KycouHo-nuHeliHple  anmpokcuManmyu — (QYHKIOUA  OJHOTO W JOBYX
HE3aBUCHMBIX apTyMEHTOB.

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

pelICHUC 3a1a4 y
JOCKH COBMCCTHO
C
npenoaaBaTejicMm,
a TaKoKC OTYCTEI
CTYACHTOB I10
PCUICHUIO 3a/1aY,
MNpCaAJI0KCHHBIX B

Ka4yecTBe
CaMOCTOATEIbHOU
paboTHI.

Knaccnyeckne u  000OIIEHHBIE pEIHICHWS KpaeBBIX 3amad  jaisi|Omuem no

AIUTMITHYECKOTO YPaBHEHUS BTOPOTO MOPSIKA. nabopamopHoii

HecranuonapHsle KkpaeBble 33jaul U UX 0000IIEHHbIE PEIIECHUS. \pabome:

peUICHUC 3a1a4 y
JOCKH COBMECTHO
C
npenoaaBaTejicMm,
d TaKXKC OTYCTHI
CTYACHTOB 110
pCUICHUIO 3a/1a4,
MNpCaAJI0KCHHBIX B

KayecTBe
CaMOCTOATEIILHON
paloTHI.

OmneparopHoe ypaBHEHHE B THILOEPTOBOM IpocTpaHcTBe. CBenenne ero k|Omuem no

BapHUallMOHHON 3ajayve. OHepreTuyecKue IPOCTPAHCTBA|1aO0PAmMOopHOT

CaMOCOTPSDKEHHBIX AIUTHINITUYECKAX OTIEPaTOPOB. [pabome:

pCeIICHUC 3a1aY Y
JOCKH COBMECTHO
C
npenoaaBaTejicM,
a TaK)KC€ OTYCTHI
CTYACHTOB 110
pCUICHUIO 3a/1a4,
MNpEaAI0KCHHBIX B
Ka4d€CTBC




CaMOCTOSTEILHOU
paloTHI.

5. |Meron Putna ans caMOCONpsKEHHOTO 3JIMITUYECKOIO YPaBHEHUS C
IPaHUYHBIMU yciioBUAMU Jupuxiie u Helimana.

JIBYMEpHOTO oneparopa Jlamiaca B mpsMOYroJbHON 001aCTH.
Meron ["anepkuHa Juisi HECTallMOHAPHBIX KPAEBbIX 3ajau.

Meton koneuHblx osneMeHToB. CTpykrypa wMmatpuusl ['pamma ans|pabome:

Omuem no
n1abopamopHoi

pelieHue 3a1a4 y
JIOCKH COBMECTHO
c
IperoaaBaTeseM,
a TaK)Ke OTYCThI
CTYZICHTOB 10
pELICHUIO 3a/1ad,
NpPEITI0KEHHBIX B
Ka4yecTBe
CaMOCTOSTEIILHON
paboTHL.

3amuTa naboparopuoit padotsl (JIP), BemmonHenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),

kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Ne Bung CPC 0 BRINOJIHEHUIO CAMOCTOATEILHOMN

HepequL y‘Ie6HO'MeTOI[I/I‘{eCKOl"O obecneueHUs JAUCITUITIINHBI

paboTsl

[ToxroToBka oT4eTa MO |BHIYMCIUTENLHOW MAaTEMAaTHKU H HHPOPMATHK
nabopaTopHoii pabote; |oT 14.06.2017 .
ITonroroBka K 3a4eTy.

1 |M3yuenue nekuroHHOrO |MeTonnyeckue peKoMeHAaluy [0 OpraHu3alun
Marepuana, CaMOCTOSITENIbHON pabOThI CTYACHTOB YTBEPKIACHHbIE Kadeapoii

u, npotokos Ne 14

[ToaroroBka oTueTa MO [PEKOMEHIALUSMU MO UX PEIICHUIO.
nabopaTopHoOU paboTte;
[TonroroBka K 3a4ery

2 I/IsyquI/Ie JICKIIMOHHOTO aﬂeKTpOHHHﬁ BapHuaHT METOAUYCCKOT'O MOCOOHS ¢ OCHOBHBIMH
Marcpuraja, ONpECaACIICHUAMHA, YCIOBUAMU 3a1a9 U MCTOANYCCKUMU

3 |M3yd4eHue JIEKITMOHHOTO | DJIEKTPOHHBIA KOHCTICKT JICKITHH.
Marepuana;
ITonroroBka oruera o
nabopaTopHoii padore;
IToaroroBka k 3adery

Y4eOHO-METONUYECKHE MaTepuasbl ISl CaMOCTOSTENbHON pPaboThI
YHUCIIa MHBAIUIAOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3)

oOyyaronmxcst u3
MPEI0CTaBIISIOTCSI

B (I)opMax, ANAalITUPOBAHHBIX K OTPAaHUYCHUAM UX 3J0POBLS U BOCIIPUATHA I/IH(I)OpMaI_II/II/IZ

st muu ¢ HapyIIeHUsIMU 3pEHHUS:
— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B ¢popMe ayaunodaiina;
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— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popme ayamodaiina;

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

[TonpoOHBIE MOCTAHOBKH 333y /I CAMOCTOSITEIIBHON pa0OTHI CTYACHTHI MOJTYYarOT B
OYHOM HWHAMBHUAYAILHOM OOIIEHUM C TpernojaBaTesieM. O4YHbIe KOHCYJIBTAMA HE COCTABIISIFOT
poOJIeMBI: €XKECHEICIBHO MPENoaBaTelib padOTaeT B ayIMTOPHH CO CTYJICHTAMU B CPEIHEM II0
YeThIpe Jaca.

Jlist U1 ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMH BOCHPHUATHS WH(GOpMAIMK (HAPYIICHUS
3peHHs MO0 CiIyXa, a TaKXKe C HAPYIICHUSMHU OIOPHO-IBUTATEIBHOTO ariapara) BO3MOXKHA
BUJICO U ayJINO 3aIKCh JICKIIUH: JICKTOP UMEET IPUBBIYKY BCE TPOM3HECEHHBIC CII0BA 3aIUCHIBATH
Ha JIOCKE, a 3aliCaHHbIe Ha JJOCKE POPMYJIbI TOBTOPSITH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

HNHTepakTUBHBIE TEXHOJIOTHH B 8-M CEMECTpe MPEAYyCMOTPEHBI BO BCEX J1a00OpPaTOPHBIX
3aHATUAX B 00beMe 24 4acos.

Hcnonp3yemble MHTEpPAKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Komnue
CTBO
4acoB

Tpenusr Ha Temy: «MHTerpan PumMana B MHOrOMepHBIX 001aCTAX» ¢ MPE3eHTALUsIMU 2

JIBYMEPHBIX TPUMEPOB ONPEICICHHBIX U HECOOCTBEHHBIX MHTEIPAJIOB .

Huckyccust Ha TeMy: «MHTerpan JleGera u ero cpaBHeHHE ¢ MHTerpasioM Pumanay ¢ 2

JEMOHCTpalel MPUMEPOB UHTETPUPYEMBIX 110 JIebery, HoO He HHTErpUPYEMBIX IO
Pumany QyHKuui.

['pynmnoBasi AUCKYCCHsSI O MPAKTHUECKOW HEOOXOAMMOCTH PACILIUPEHUS TOHATHS 4
npon3BoAHON. [IpuMepsl MaTeMaTHYECKUX MOJENEN C HAPYIICHUEM IJ1aJAKOCTH
pewennii, uneu C.JI.CoGoneBa pacumpeHus NoHATUS petieHus auddepeHnnanbHoMl
3a1a4u

Jlickyccust 1o cBoiicTBaM 00O0OIIEHHBIX TPOU3BOIHBIX U OCHOBHBIM OTJIMYMSIM UX OT 2
KJIACCHYECKHUX MPON3BOIHBIX.

Mo3roBoii TPEHHMHT 110 BHIYHUCIEHUIO 0000IIEHHBIX MPOU3BOAHBIX GYHKIUH OT IBYX 4
HE3aBHCHMBIX NTEPEMEHHBIX.

Jluckyccust 0 KJIaCCHUECKUX MOCTAaHOBKAX KPaeBbIX 3a/1ad Juisd AuddepeHnnanbHbIX 2

ypaBHeHHfI B HaCTHBIX IPONU3BOJAHBIX, OITMCBIBAIOIINX MATEMATHUYCCKUC MOJCIIN
(U3NYECKUX SIBICHHH.

Juckyccns 0 BO3MOXKHBIX PACIIMPEHUSX MTOHATUS PEMICHUS SIITTUITUYECKON 2
TuddepeHIaIbHOM 3a1aud, CBSI3aHHON ¢ BapHallMOHHOM 33aaueii B SHEPreTHYeCKOM
IIPOCTPAHCTBE.

KomnbroTepHas CUMYIISIMs paBHOBECHs MEMOPAHBI. 4
KomnelotepHast cuMmynsanus rnpoiiecca KoyebaHuil HEOAHOPOJHON CTPYHBI C
pa3pbIBHBIM cTapiIuM KoddduirentoM. Meron ['anepkuna /uis pereHus
HECTAIMOHAPHOM 3a/1a4H.

N
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Jlns nMIl ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3J0POBBS IPEAYCMOTPEHA OpraHU3aIlns
KOHCYJIBTAIMi CO CTYZCHTOM TP MOMOIIH IEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIbHON CPe/Ibl
BV3a.

4. OueHo4YHbIe CpeACcTBA IS TEKYLIEero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYHOM
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPEICTB IS NPOBEAeHHUA TeKYIel aTTecTAlul

Texkymuii KOHTpPOJb KayecTBa IOATOTOBKM OCYHIECTBISIETCA IIyTEM IPOBEPKH
TCOPCTUICCKUX 3HAHUM U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IIpuBnedeHus: CTYAEHTOB K aKTUBHOMY OOCY)KJIEHHIO OIPECIICHUH, HOBBIX IJIsI HUX
PE3yJIBTAaTOB, K PEIICHUIO TEOPETUYECKUX 3a]1a4 Y IOCKH,

2) ITy6nm4HOM 3a1UThl CAMOCTOSITENbHO PEIIEHHBIX 3a/1a4,

3) BsolcTymnenuil ¢ JokiajamMH, MOJATOTOBJIEHHBIMM CAaMOCTOSTEIBHO HAa OCHOBE
IPEeUI0KEHHOH MpenojaBareseM JINTepaTyphl.

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

33)13'11/1 AJIsl CAMOCTOATEC/ILHOI'O PCIICHU S
1. I[OKa)I(I/ITe, 4qTo IIpsAMas Ha IIJIOCKOCTH ABJIACTCA MHOKCCTBOM HBYMepHOﬁ MCPBI HYJIb.

1 o
2. Jlokaxxute, 4TO (n—l) —MepHasi MOBEPXHOCTh Kiacca C sABJsleTCsl MHOKECTBOM N—MepHOiA

MCPbI HYJIb.

3. I[OKa)I(I/ITe YTBCPIKIACHUC! E — MHOXecTBO N —MepHOﬁ MCEPbI HYJIb TOT'Ia U TOJIBKO TOr'Ia, KOT Aa
CYHICCTBYCT CUCTHOC MOKPBITHC 3TOI'0O MHOXKCCTBA KY68.MI/I C KOHCYHBIM CYMMApPHBIM 00BEMOM
TaKO€, 4YTO KaXXaasd TOYKa MHOXKCCTBa E IIOKpPbITA OECKOHEYHBLIM YHCIOM KY6OB.

4. OCHOBBIBAsICh Ha OIIpCACIICHUHU HSMCpHMOfI B 00J1acTH Q Q)YHKHI/II/I Kak Ipezeiia nmo4Ttu BCroay

nocaenosareiabHocTh u3 C (Q) , IOK&)KUTE U3MEPUMOCTB JIt000M (ynkiuu uz C (Q)

5. JIokaxkuTe, 4TO Mpe/Ie MOYTH BCIOLY CXOMASIIEHCS MTOCIeI0BATETFHOCTA U3MEPUMBIX () YHKITUI
€CTh QYHKIIHS U3MEepUMasl.

6. Jlokaxwure, uto eciau f, eC((_Q) u f, T f >0 nourn Beroay B o6mactn Q mpu k —> 00, T SUP
k

[ f(x)dx=0.

Q

7. Tokaxwure, 4TO BCAKas COOCTBEHHO HMHTerpupyemas B obmactu Q mo Pumany ¢yHKIms

uHTErpupyema u no Jlebery.
8. [Tokaxwure, uro ¢pynkuus Jupuxie uarerpupyema no Jledery, Ho HeuHTerpupyema no Pumany.
9. Jlokaxxute Teopemy: BcsKas MHTerpupyemas no Jlebery HeoTpuuarenbHas MOYTH BCIOAY B

oomactu Q dynxuus f (X) paBHA HYJIIO IOYTH BCIOAY TOT A ¥ TOJIBKO TOT A, KOT1a .[ f (X) dx=0
Q

10. TTokaxmwure, uto C ((3) BCIO/Ty TUIOTHO B L, (Q) .

11. Tlokaxwure, uto ecau obmacte Q orpanmyena, To Ll(Q)— cenapabenpHOe 0aHAXOBO
MIPOCTPAHCTBO.
12. TlokaxkuTe, 9YTO U3 BCAKOM CXOJSIICHCS B Ll(Q) IIOCJIEIOBATEILHOCTH MOJKHO BBIIEIINTH

CXOZSIIYIOCS TIOYTH BCIOY MOANIOCIIENOBATEIBbHOCTb.
13. Tlpu kakuX 3HaYEHUSIX O cienyromue GyHKIUNA TPUHAJIeKAT IPOCTpaHCTBY L, (Q) :

a) f(x)=[x", Qz{XERn:|x|<1};
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6) f(x)=|¥", Qz{XeRn:|x|>1};
B) f(x)=|x", Q=R;

1
r) f(x)= —, Q={xeR;|x<1};
(2-1)
1
m f(x)= —, Q={xeR;[x>1}?
(2-1)
14. Tokaxwute, uro ecmu  (x) €L, (Q), 10 ‘f J. (x)dx Sﬂf (X)‘dx.
Q Q
15. Tyers f, ( ( ) jf x)dx|<const u f, — f nouru Bcrony B Q mpu k —> 0. Bepro

JTM PaBEHCTBO l!Im j f (X)dx =_[ (x)dx ?
0
Q Q

16. Jlokaxute HEPEPHIBHOCTH HOPMBI.
17. Jlokakute, 4TO BCSAKas CXOAALIASACS IO HOPME IIOCIEIOBaTEIbHOCTh B T'HILOEPTOBOM
IPOCTPAHCTBE CXOAMTCS TAKKe cI1ab0 K TOMY K€ NPeIeIbHOMY 3JIEMEHTY.

18. IlokaxwTte, YTO MOCIECIOBATCIILHOCTD sin(kx) k=1,2,..., cxomutcst cnabo K HYJIIO B
L, (0,27), no e cxomures B Hopme L, (0,27).
19. ITycThb 1OCIE10BATENBHOCTD 2IEMEHTOB [, IMILOEpTOBA IPOCTPAHCTBA cXOoauTCes c1abo k f

npu K — oo v ipu 3TOM I!im I fl|=|If |- Moxaxute, ato f, cxomurcax f mo Hopme.
—0

20. TTokaxwure, uto L, (Q) JIMHEWHOE IPOCTPAHCTBO.

21. Tlokaskure, 4To ecri Mepa obnactn Q komeuna, To L, (Q) = L, (Q), Ho o6parHoe BKmIOUeHUE

HE UMECT MECTaA.
22. HOKa)I(I/ITe, 4TO €CJIM MCpa obmactu Q KOHCYHA, TO U3 CXOAUMOCTH ITOCIICIOBATCIIbHOCTHU fk

K f 0 HOpME NPOCTPaHCTBA L2 (Q) CIICAYyCT CXOAUMOCTD MOCJICAOBATCIIBHOCTU UHTCTPAJIOB!:
J.fk(x)dx—>J. f (x)dx
Q Q

23. okaxwure, 4ro g ao0bix ¢yakmuii f w g w3 npocrpancrsa L, (Q) BBITIOJTHEHO

HEpaBEHCTBO MUHKOBCKOTO

ot ron] o]

24. Jlokaxwute cnencteue TeopeM b.Jlesu u Jlebera: ecim f, (X)e Li(Q) U A i.ﬂfk(x)dx

CXOJIUTCSI, TO PAIT i f, (X) a0COJIFOTHO CXOJHUTCS MOYTH BCrogay B Q, dyHKums f(X) Z fk(x)
k=1 k=1

npunamiexut L (Q) u I (x)dx = Z I f, (x)dx.

k=10Q
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25. Tlokaxurte, 4rto ecau obnacte Q orpanmuena, to L, (Q)— cenapabenbHOe THIIBOEPTOBO

MIPOCTPAHCTBO.

o (O
27. Vicrionb3yst OHepaLHio yCPeIHEHHS, TOKAKUTE, YTO MHOXKECTBO huHUTHBIX Gynkmuii C (Q)

serony motio B L, (Q) us L, (Q).
28. Ilycts f,Q€ LZ(Q) U oaHa w3 ITHX O¢yHKuUMHA ¢uHuTHA. [lokaxkuTe «popmyy

WHTETPUPOBAHUS 110 YACTSIM» JJISl Pa3AeIEHHBIX pa3HOCTEM (5:: f ,g)LZ(Q) = —( f ,éfhg)Lz(Q) .

29. TlokaxxuTe OPTOrOHAJIBLHOCTH B Lz(—l; 1) OpPTOTOHAJILHOCTh MHOTOWIeHOB Jlexanapa

L, (x)= :Xnn [(1—x2)"]

30. TMokaxure oproronanshocts B L, (~1;1) oproronansnocts MHOrowieHos Yebbimépa
2;

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

31. Iycrs y ¢yaxkuun | (X) B obmactu Q cymectByer 0000IIeHHas TPOM3BOIHAS
D“f (x)=F(x),ay dyuxumun F(X) cymectsyer 0606mennas npoussonas D”F (x)=G(x).
[Toka)kuTe, 94TO CYIIECTBYET 0600IeHHas mpon3BoHas D/ f (X) =G(x).

32. Tlokaxure, 4TO M3 CyLleCTBOBaHMs 000OwIeHHON mpomssoxuoii D”f(X) He cmemyer
cymecTBoBanus 0606menHoit npoussoanoii D’ f (X) mpu g <a;, i=1,...,n, |B|<|a].

33. Hokaxwure, uTo 0000IIeHHas TPOU3BOAHASA (GUHUTHOM (PYHKIIMU (PUHHUTHA.

34. lokaxwure, uto f (X, X, )=sign(x, )¢ Hl(«/Xl2 +X <1).

35. Jlokaxmute, uto f (X, X, ) =X’ +X € H1(1/x12+x22 <1).

36. oxaxmure, uro ecmu f (x)eH'(a;b) n f'(x)=0 nourn seroxy, To f (X)=const.
37. JlokaxuTe (pOopMyITy HHTENPUPOBAHUH 1O YacTaM s Gyrkmuit u3 H* (Q), npennomnaras eé
cripaBeuTHBOiL ast Gyrkimit n3 C' ((5 ) .

38. Mokaxute, uro H' (Q) 2 C(Q)mpn Qc R, .

0
39. Jloxaxure, uto dynkuus f (X) us L, (0; 7) npunaanexur H*(0; 7) Torna u Tonbko Torna,

V4

> 2 .
KOT/Ia CXOJIUTCS YHCIIOBOM Psifl Z kb/ , re b, = —j f (x)sinkx dx .
k=t 7Ty
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0
o 1 .
40. Toxaxwure, 4ro s ook ¢pynaxuuun f e H (0, 71) BBITIOJIHAETCSI HepaBeHCTBO CTEKIIOBa

T V4 0
I f2(x)dx < J- f'2(x)dx . Haiinure dynxumio f, e H'(0;7), mns kotopoit 9T0 HepapeHCTBO
0 0

npespataercs B papeHcTBo. Ilokaxute, uro ecmn f (X)#cf, (X), rae ¢ — nocrosHHas, T0 1Lt
dyukuun f (X)HepaBencTBo crporoe.

41. [ycTs X =(%.,X,)=(rcosg;rsing) u yHKIMS

f(Xl,XZ):%-i-irk(ak coskg +b, sinkg) npunamexur Hl(|X|<1). Bripasure yepes a, u
k=1

2

. 2 2
b, mHTerpan j a J{EJ +f2 |dx.
ol LOX OX

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecranuu

Bonpocs! 1o JieKIMOHHOMY KypCY

1. ®ysxuuu, uarerpupyemsle o Jledery. CpaBHenue unterpainoB Pumana u Jlebera.

2. Teopewmbl 0 peaebHOM NIEPEXOe MO 3HaKOM uHTerpana Jlebera.

3. Huddepenuupyemocts unterpana Jlebera no napamerpy. Teopema OyOuHU 0 CBEACHUU

JIBOWHOTO WHTETpajia K IOBTOPHOMY U €€ CJIEJICTBHE O PaBEHCTBE MOBTOPHOTO MHTETpasa

JIBOWHOMY.

['mankast (N-1) — mepuas noBepxHocTh. MHTerpan Jledera mo (N-1) — MepHOI MOBEPXHOCTH.

5. JluHeliHble  HOPMHPOBAaHHBIE MPOCTpaHCTBAa. [IOHATHS  MONHOTHI, IUIOTHOCTH,
cenapabenbHOCTH. [IpuMepbl pyHKIIMOHANBHBIX 0aHAXOBBIX IPOCTPAHCTB.

6. I'mnbOeproBO mpocTpaHcTBO. OPTOrOHANIBHBIE CUCTEMBI, KOA(PGUIIMEHTHI U psijibl Dyphbe,
HepaBeHCTBO beccers.

7. TlomHele cucteMbl B TWIBOEPTOBOM mpocTpaHcTBe. M3omopdusm u  u3zomerpus
cemapaleNbHbBIX THIHOEPTOBBIX MMPOCTPAHCTB.

8. IlpoctpancrtBa Ll(Q) u L, (Q), UX MOJIHOTA. AOCOIOTHAsE HENPEPHIBHOCTh MHTErpalia
JleGera 1 HEMPEPBHIBHOCTH €T0 B CPEHEM.

9. Snmpo ycpemHeHus u ero cBoiictBa. Cpesaromas (QYHKIUS Uil 00NacTh. YCpeTHEHUS
dynxmmii w3 L (Q) u L,(Q), ux cxomumocrs.

10. Knaccuueckast gopMmysa MHTEIpUPOBAHMS MO 4YacTsIM, €€ HKBHUBAJICHTHOCTH (opmylie
["aycca-Octporpaackoro. Onpeaenenrue 0000IIEHHON MPOU3BOIHON IEPBOTO TOPSIKA.

11. OGo0mieHHbBIe TPOU3BOHBIE MPOU3BOJIBHOTO MOPSIKA, UX CBOMCTBA: €AMHCTBEHHOCTb,
HE3aBUCHMOCTh  OT  mopsnka auddepeHnnpoBaHus, JTHHEHHOCTh  ONEpalluU
muddepentpoBanus. O6001IeHHas TPOU3BOAHAS GUHUTHON (QYHKIIMH.

12. OGo01IeHHbIE TPOU3BOIHBIE PYHKIINI |X| , |Xl| u Sign(Xl) B N — MEPHOM ILIapeE.

B

13. T'uns6eproBs! mpoctpanctea H* (Q) u nx mpocreiimue cBoiicTa.
14. O60061eHHbIe TPOU3BOIHBIE U cpenHue QyHKIUH. CXOAMMOCTh YCpPEIHEHUH B HOpME

k
npoctpancTBa H " .

14



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Cnen ¢ysxkumu u3  H'(Q) ma rmamkoit (n-1) — mepnoii mosepxHoctu. Popmyrna
MHTErpUPOBAHHUS 110 YacTaM Juis $yHKImit u3 mpoctpanctea H'(Q).

Teopembl BlI0XeHHMs NpocTpaHCcTB L, (Q) JIpyT B Apyra, BoxkeHus npoctpancts H* (Q)

B C'(Q).
Teopemsr 0 poponkeHnd. [ITOTHOCTH MPOCTPaHCTBA ITaIKUX (YHKIIUH B TPOCTPAHCTBAX
0
H*(Q). IMpocrpanctea H (Q).
01l
DkBuBanenTHple HopMupoBku npoctpancte H'(Q) u H (Q). Hepasencrso Creknosa
B.A.
Knaccuueckne u 0000IICHHBIC PEIICHUS KPAeBBIX 3314 JIJISl THHEWHOTO AIUTHIITHYECKOTO
yYpaBHEHHSI BTOPOTO MOPSAKA.
JlokazarenbcTBO KOPPEKTHOCTH 0000IIEHHON TTOCTAHOBKY 3a7auu J{upuxiie, OCHOBaHHOE
Ha TeopeMe Pucca.
JlokazarenbcTBO KOPPEKTHOCTH OOOOIICHHOW MOCTAHOBKH TPEThEH KpaeBoOM 3amaun Jis
JMHEWHOTO SJUTUITHYECKOTO YpPAaBHEHHS BTOPOTO MOPs/IKA, OCHOBAaHHOE Ha TeopeMme
Pucca.
Bapuannonnas 3aada 171 KBaIJpaTHIHOTO (PYHKIIMOHAJA B THIHOEPTOBOM MTPOCTPAHCTBE.
JleMMa 0 MUHHMHU3HPYIOLICH MOCIICIOBATEIIBHOCTH.
IlocnenoBarenbHOCTh PuTIA, €€ CXOAMMOCTH K JJIEMEHTY, PEAIN3YIOIIEMY MHUHHMYM
KBaJJpaTUYHOTO (DYHKIIMOHAJIA.
BapuannonHoe q0Ka3aTenbCcTBO Pa3pelIMMOCTH KPaeBBIX 3ajad sl SJUTUITHYECKOTO
yYpaBHEHHsI BTOPOTO MOPSIKA.
OnepaTopHoe  ypaBHEHHE B  TWJIBOEPTOBOM  IPOCTPAHCTBE. DHEPreTUYECKOE
MPOCTPAHCTBO CAMOCOIPSKECHHOTO MOJIOKUTEIBLHO OINPEIEIICHHOTO OIepaTopa.
DHepreTuyecKoe MPOCTPAHCTBO IIUIMIITUIECKOTO OIEepaTopa ¢ TPAaHUYHBIMU YCIOBUSIMH
Hupuxie.
DHepreTuyecKoe MPOCTPAHCTBO IIUIMIITUIECKOTO OTEepPaTopa ¢ TPAaHNYHBIMU YCIOBUSIMH
BTOPOTO U TPETHETO POAA.
EcrecTBeHHBIE W TJaBHbIE  TpaHWYHBIE  yclIoBHA.  lIpenenbHO  IIOTHBIE
0l
ToC/Ie0BaTeNbHOCTH HoAnpocTpancTs B mpoctparctBax H'(0;1) u H (01) . Meron
KOHEYHBIX JIEMEHTOB.

HpuMeprle 3alaHud K 3a9€TYy

0l

3amaua 1. Jlokaxure, uto s 1060i Gynkiuu | (X) u3 npoctpanctsa C.JI. CoGonena

H (Q) cpaBemnuso HepasencTBo B.A. Crekiiosa

I f2(x)dx < c“Vf (x)dx,

rae nocrosinHas € > 0 He 3aBucut ot f .

33}13'-13 2. I/ICHOJ'IL3Y${ TCOpECMY PI/ICCQ., MOKAXKHUTEC, UTO JIA SJUTMIITHYCCKOIO0 YPaBHCHHUA

CIIpaBCaJinBa
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Teopema. Eciu a(X)ZO B Q uum a(x)$0 B Q, mm O'(X)séO Ha 0Q, To I THOOBIX

f €L,(Q) u ¢ € L,(6Q) cymectByer emuncTBeHHOE 0606MEHHOE perrenne U(X) 3axaun

—Zn:(ai'j(x)uxj) +a(x)u=f(x), (5—;+o—(x)uj

ij=1 %

=p(x).

aQ

IIpu 3TOM HMeEET MECTO HEPABEHCTBO

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

B KOTOpOM TiocTosinHast € >0 we 3aBucsaT ot f u ¢ .

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA 3a4eTe;

— [IpU NPOBEJICHUH IPOLEAYPhl OLIEHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIUIOB U JIULL C
OTrpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPEAYCMATPUBAETCSA HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpY HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUS PE3yJIbTAaTOB OOY4YEHMs MHBAJIUIOB U JIUI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMILIMHE (MOAYJNIO) MPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPaHMYEHHMSIM HX 370pOBbS U BOCIPHUITHUS
uH(popMauu:

JUi 111 ¢ HapyIIEHUSMH 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUid 111 ¢ HapyIIEHUSIMH CIIyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUia nu1 ¢ HapyIIeHUsIMH OIIOPHO-BUTAaTEIbHOTO almapara:

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHasi 1uTEpaTypa:
1. Unpun, A.M. VYpaBHeHHs] MaTeMaTudeckoil gusuku: yueOHoe nmocodue / A.M. Unbpun. —
Mocksa : ®usmariut, 2009. — 192 ¢. — Pexxum poctyma: https://e.lanbook.com/book/2181.
2. ITerpoBckuii, M.I". JIekuuu o Teopuu UHTErpalbHbIX ypaBHeHUi: yueOnuk / W.I'. IlerpoBckuit
; mon pen. Oneitnuk O.A.— MockBa: ®uszmarinur, 2009. — 136 ¢. — Pexum goctyna:
https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBuenus maremarndeckoil pusuku: yueonuk / B.C. Bnagumupos, B.B.
KapunoB. — MockBa : @wsmaraur, 2000. — 400 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/2363.
4. Bnamumupos, B.C. COopHuK 33jay MO ypaBHEHHUSIM MaTeMaTHuecKod (u3MKu: yueOHOe
noco6ue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : @usmariut, 2001. — 288 c. — Pexum
noctyna: https://e.lanbook.com/book/2364.
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Jlnist OCBOEHHSI IUCIUIUIMHBI MHBAIUAMU U JTUIIAMU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI MMEIOTCS HM3IAaHUS B JJIEKTPOHHOM BHIE B AIICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» u «YHuepcurerckas 6udmmoreka ONLINE».

5.2 JlonosiHuTeIbHAS JIATEPaTypa:
1. Tuxonos, A.H. luddepennuanpasie ypaBuenus: yueonuk / A.H. Tuxonos, A.b. Bacuibera,
A.I'. CpeminukoB. — MockBa : ®wusmarmiur, 2002. — 256 c. — Pexum pgocrymna:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBHenus maremarnueckor ¢uzuku: yueOHoe nocodbue / B. B. Jlecun. - M. :
KYPC : UH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539.

6. Ilepeyenbr pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAINMOHHON  CeTH
«AHTepHET», HEOOXOIMMBIX /IJIsl 0CBOEHHUS THCHUIIMHBI (MO1YJ151)
1. DnexTpoHHBIH Karajuor Hayunon 6ubnnoTeKH Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHass OubOnuoTeyHass cucrema '"YHuBepcurerckas Oubmmoreka ONLINE"
http://biblioclub.ru/
DnekrpoHHas OubIMoTeYHas cucTeMa uaarenbcTa "Jlanp" https://e.lanbook.com/
OnekrponHas Oudianorednas cucrema «fOpaitr» http://www.biblio-online.ru
DnekrponHas oubaroreunas cucrema «ZNANIUM. COM» www.znanium.com
Onekrponnas oudiauoreunas cucrema «BOOK.ru» https://www.book.ru
OnekrponHas oubaroreuynas cucrema eLIBRARY.RU http://www.elibrary.ru

No ok w

7. MeToauyecKkue yKazaHus AJsl 00y4aroLUXCs M0 OCBOEHUIO TUCIHUTLIUHBI

Marepuan Kypca U37105KE€H B OCHOBHOM B JIUTEPATYPHBIX MUCTOYHHUKAX, MEPEUUCICHHBIX B
CIIUCKE JOTIOTHUTEIHLHON TUTePaTypPhl 110 MIPUUMHE UX IaBHETO U3JaHMsl. ABTOPOM JIaHHOTO Kypca
HaIMCaH PaCHIMPEHHBIA KOHCMEKT JIEKINH, WIUTFOCTPUPOBAHHBIA MPAKTUYECKUMH MPUMEPAMHU.
DJNIEKTPOHHBII BapuWaHT 3TOrO0 TEKCTAa AOCTYNEH CTyJeHTaM. M3ydeHue yka3aHHOro TeKCTa ¢
paz00poM IpUMEPOB U pElIeHUEM PUBEIECHHBIX TaM 3a/1a4 OTHECEHO K CaMOCTOSITEIbHON paboTe
M0 TAHHOMY KYypCYy.

Jlexunu u nabopaTtopHble 3aHATHA YepeayroTcsa. OOIIeHne npenoaaBaTeisi U CTY/ICHTOB B
ayIUTOPUU  TpeArnojiaraeT  MpeABapUTEIbHYI0  MPOpabOTKY  KOHCIEKTa  CTyJIeHTaMH
CaMOCTOSITENIbHO. 3ajaya IpernojaBaTeisi COCTOMT B PAacCTAaHOBKE aKIEHTOB U Pa3bsICHEHUU
CMBICTIa ¥ HEOOXOJAUMOCTH BBEACHMSI 00O0OIIEHUN KIACCMYECKUX MOHSTUN. J[J1 MOTHOLIEHHOTO
BOCIIPUSITUS HOBBIX OOBEKTOB HEOOXOIMMAa WIUTIOCTPALUS UX TPAKTUYECKOTO MPUMEHEHHUSI.
TakuMu TpuMepamu SIBISIFOTCSI 33/1a4d paBHOBECHSI U JIBIDKEHHUST MEMOpaHbI, a TaKkKe 3a/aaya
pacrpocTpaHeHusl TeIla B TPEXMEPHOM oObeme. DTo (u3Myeckue MOJIENH, i KOTOPBIX
MaTeMaTHYeCKUe MOJENTU MPHUBOJAT K HHTErPATbHBIM COOTHOIIEHUSM, B3ATHIM 332 OCHOBY
ompeneneHuss 0000IEHHBIX perieHnil auddepeHnnanbubix 3aga4d. [IpuBeneHHbIE TPUMEPHI
buznYeCKUX MoJeNel CBUIETEIbCTBYIOT O €CTECTBEHHOCTH OHATHS 0000IIEHHOTO PEIISHUs U O
€ro MepPBUYHOCTH OTHOCUTEIHHO MOHATHS KiIaccuueckoro pemieHus. COBpeMEHHbBIC YHCICHHBIC
MeTonsl Putna m lanepkuHa perneHus KpaeBbIX 3a1ad it AuQQepeHIrnanbHbIX ypaBHEHUN
OCHOBaHBI HA TTOHATHUU 000OIIICHHOTO PEIICHUS.

Ha naGopaTopHbIX 3aHITUAX CTYIEHTaM MPEAIaraloTcs IPUMEPHI I MPUMEHEHHS TEOpHH,
U3JIO)KEHHOM Ha JEKUUSAX M B YHNOMSHYTOM KoHcmekTe. OOcyxkaeHue crnocoOoB peleHus
mpeyiaraeMbIX 3aJad MPU3BAHO AKTUBU3UPOBATH MO3HABATEIBHYIO JIEATEIHHOCTh CTYACHTOB.
DTOMY JOKHA CTIOCOOCTBOBATH MTPAKTUUYECKAsi HAPABIIEHHOCTh UTOTOBBIX PE3YyIbTaTOB

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMBbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE (MOTY/II0) (IPH HEOOXOAMMOCTH).
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8.1 llepeuenb HHGOPMANUOHHBIX TEXHOJIOT U,

B AaHHOM KYpPCC HET HGOGXOI[I/IMOCTI/I B UCIIOJIb30BaAHUHN I/IH(l)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ,
Kpome penaktopa Word amst yTeHHsl 3JIeKTPOHHBIX mocoOuit. [Ipu moaroToBke KypcoBbix pador,
CBA3aHHBIX C YHUCJICHHBIMU MCTOAAMU PCIICHHA KPACBLIX 3ada4 MOTYT, HOHaI[06SITC$I A3BIKU
MPOrPaMMHUPOBAHHUS BHICOKOTO YPOBHS, & TAKKE MAaTEMaTHYECKUE MTAKETHI.

8.2 [lepeyeHb HE0OXOAUMOT0 MPOTrPAMMHOIO O0ecTeYeHusl.
CHHCOK JIHUIIEH3UOHHOTO MPOTPAMMHOT0 00ECTICUCHHS:
Microsoft Office Word Professional Plus.

1.

2. Mathcad PTC Prime 3.0
3. Maple 18

4. MATLAB

Crrcok cBOOOIHO PacIpOCTPAHIEMOTr0 TPOrPAMMHOTO O0ECTICUeHUS
1.
2. Lazarus
3. Microsoft Visual Studio Community

Free Pascal

8.3 llepeuenb He0OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM.

1. Dnexrponnas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

2. DnekTpoHHO-OMONMOTeUHast cucTemMa u3aarenscrsa «Jlanwy (http://e.lanbook.com).
3. DnexTpoHHas 6uOnmHoTeyHas cucreMa «YHuBepcuterckas oubimoreka ONLINE»

9.

(www.biblioclub.ru).

MarepuajbHO-TeXHUYECKAS

0aza, HeoOxoaguMmasi JJsi  OCYLIECTBJICHUS

06pa3OBaTean0r0 npouecca mo TMCHUIInHE (MOZ[yJ'IIO).

Ne B pator MaTtepuaibHO-TeXHUYECKOE 00ecredeHNe TUCIUIIITNHBI
(MOZlyINsl) ¥ OCHAIIEHHOCTh
1. JlexuuoHHbIe 3aHATUA | JIeKIIMOHHAs ~ ayAMTOpHs,  CIELUAIBbHO  00OpYyJOBaHHAS
MYJbTUMEAUMHBIMU  IEMOHCTPALIMOHHBIMM ~ KOMIUIEKCAMH,
yueOHOI MeOenbIo
2. JIaGopaTopHsble [Tomemnienue s poBeAeHUs TaOOPATOPHBIX 3aHITHH
3aHATUA OCHAIIIEHHOE y4eOHON MeOenblo, NEPCOHAIbHBIMU
KOMIIBIOTEpPAMH € JOCTYNOM K ceTd "MHTepHer" n
o0ecreyeHrneM J10CTyIa B JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu
3. I'pynnoseie [Tomemienue st MpOBEAEHUSI TPYNIOBBIX (MHAWBHIYaTbHBIX)
(MHIUBHTYaTTEHBIC) KOHCYJIbTAIUH, yaeOHOU MeOenbIo, OCHAIIEHHOE
KOHCYJIbTalluu MPE3EHTAIIMOHHON TEXHUKOM (MPOEKTOp, dKpaH, HOYTOYK) M
COOTBETCTBYIOIIMM IIPOrPaMMHBIM 00ecIiedeHueM
4, Texymmit  KoHTpousb, | [loMenmienne [uisi MpOBEACHMS TEKYLIEH M IPOMEKYTOUHOU
OPOMCXKYTOTHAA aTTeCTallli, OCHALIEHHOE Y4eOHO! MeOelnblo, MepCOHATbHBIMU
aTrecTanus KOMIIBIOTEpaMH ¢ JoctynoM K ceru "UHtepHer" wu
o0ecreyeHneM JI0CTyna B 3JEKTPOHHYIO HH(OpMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu
5. CaMocrogTenbHas Kabuner nnsi  camocTosATenbHONM  paOOThI, OCHAIICHHBIN
pa60Ta KOMHL}OTepHoi/'I TEXHUKON C BO3MOKHOCTBLIO ITOJKIIOYECHUSA K
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cetu «VHTEpHET», NPOrpaMMOM 3KPAaHHOIO YBEIWYEHUS U
00ECIIEYeHHBIH JOCTYIIOM B 3JEKTPOHHYIO HWH(pOpPMAIMOHHO-
00pa30oBaTeNbHYIO CPEy YHUBEPCUTETA
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