MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagiaenne noaroropku/cnenuaibHoctsb: 01.03.02 IIpuknagHas MaTeMaTHKa U HHpopMaTHKa
HaumeHnoBanue o6pa3oBaTejbHOI mporpaMmMel: MaTteMaTndeckoe MoeT1HPOBaHHe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OYHKIINOHAJIBHBIN AHAJIN3

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.15.01.01

6 cemecTp - 4;
7 cemecTp - 4;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

6 cemectp - 28 yaca;
Jlekuuu 7 cemectp - 32 yaca;
Bcero - 60 yacos

6 cemectp - 28 yaca;
IIpakTnyeckue 3aHATHSA 7 cemectp - 32 yaca;
Bcero - 60 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

6 cemecTp - 2 yaca;
KoncyabTanuu 7 cemecTp - 2 yaca;
Bcero - 4 yaca

6 cemecTp - 85,5 yaca;
CamocrosiTesibHasi padoTa 7 cemectp - 77,5 yaca;
Bcero - 163,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KonTpoJuabHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3amMeH 6 cemectp - 0,5 yaca;
JK3amMeH 7 cemectp - 0,5 uaca;
Bcero - 1,0 yac

Mocksa 2025



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

floc Bnageneyu AMocoB A.A.
[IpenomaBaTelib * Mol ¢ NaerTbnratop ROa3a6370-AMOSOVAA-723724c4 A.A. AMocoB
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens Gnaneren Jepenosa M.0.
00pa3oBaTeIbHON IPOrPaMMBI Waermnguatop __RO26787 7e-CherepovaMF-dbbabfL M.®. Yepenona

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

3ybkoe IN.B.

Wpentndukatop

R4920bc6f-ZubkovPV-8172426¢C

I1.B. 3yOkoB




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Llesb ocBOeHMS TUCHMIIIMHBI. U3yYEHHE 3JIEMEHTOB (DYHKIIMOHAIBHOTO aHAJIN3A.

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOEHHME OCHOB T€OpUU MpocTpaHcTB Jlebera;
- OCBOCHHUE JONOJIHUTEIbHBIX CBEIEHUN U3 TEOPUH METPUUECKHUX IIPOCTPAHCTB;

- OCBOCHHE JIONIOJIHUTEIIBHBIX CBEICHUN U3 TEOPUH JIMHEMHBIX IPOCTPAHCTB;

- OCBOECHHE TEOPUU HOPMHUPOBAHHBIX IPOCTPAHCTB U MPOCTPAHCTB CO CKAISIPHBIM YMHOKEHUEM;
- OCBOEHHME OCHOB T€OPUH JIMHEHHBIX ONEPAaTOPOB U (PYHKIIMOHAIOB B HOPMUPOBAHHbIX

IIPOCTPAHCTBAX;

- OCBOEHME OCHOB T€OpuH NpeodpazoBaHus Dypbe;
- IpUOOpEeTeHNE HABBIKOB MTPUMEHEHHSI METOI0B (DYHKIIMOHAILHOTO aHAJIM3a JUIS UCCIICAOBAHUS

MaTeéMaTHYCCKHUX 3a1a4.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHusl

PITIK-2 Criocoben
y4acTBOBATh B
KOMIThIOTEPHOM pean3aliuu
MaTeMaTHYeCKUX MOeIIeH

UA-1pnk-2 JeMoHCTpHpYET
3HaHHE TEPMUHOJIOTUH,
0a30BBIX pe3yJbTATOB U
METOJI0B (PyHJaMEHTAJIbHOM
MaTeMaTHKU

3HATh:
- TSPMHHOJIOTHIO ¥ OCHOBHBIE PE3YJIbTAThI
TEOPUH JINHEUHBIX IPOCTPAHCTB;

- TSPMHHOJIOTHIO ¥ OCHOBHBIE PE3YJIbTAThI
TEOPHH JINHEWHBIX OIIEpaTOPOB U
(YHKIIMOHAJIOB B HOPMHPOBAaHHBIX
MPOCTPAHCTBAX;

- TEPMHHOJIOTHIO ¥ OCHOBHBIE PE3YJIbTAThI
TEOPUU HOPMUPOBAHHBIX IIPOCTPAHCTB;

- TEPMUHOJIOTHIO U 6Aa30BbIE€ PE3YNIbTAThI
Teopuu npoctpaHcTs Jlebera.

PIIK-2 Criocoben
y4acTBOBaTh B
KOMITBIOTEPHOU peann3alnuu
MaTEMaTHUYECKUX MOJEIIEN

N I-3pnk-2 Mcnonmp3yer
0a30Bble 3HAHUS U METO/IbI
byHIaMEHTAIBHOM
MaTeMaTHUKH JJIs aHallnu3a
MPOCTEUIIINX CBOMCTB
MaTeMaTHUYECKUX MOJIeNen

YMETB:
- IPUMEHSTH TEOPUIO IIPOCTPAHCTB CO
CKAJIAPHBIM YMHOXXEHUEM;

- HCCIIEI0BATh CBOMCTBA YPABHEHUN
@penarosbMa epBoro ¥ BTOporo pozaa, a
TaKKe aHAJIM3UPOBATH CBOKWCTBA CIIEKTPA
JIMHEMHOTO OIepaTop;

- IPUMEHSATH NpeoOpazoBaHue Dypbe;

- aHAJIM3UPOBaTh 0a30BbIE CBOMCTBA
METPUYECKUX IPOCTPAHCTB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

Martematuueckoe moaenupoBanue (nainee — OITOII), nanpaBienust moarotoBku 01.03.02 Ilpuknagnas
MaTeMaTrka U HHGOpMaTHKa, ypOBEeHb 00pa30BaHMs: BEICIIEE 00pa3oBaHue - OaKaTaBpHar.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh JUHEHHYIO anredpy 1 aHaTUTHYECKYI0 T€OMETPHUIO

- 3HaTh MaTeMaTUYECKUI aHAIIN3
- 3HaTh KOMIUIEKCHBIN aHAJIN3
- 3HaTh TEOPUIO GYHKUMN U (PYHKIIMOHAIBHBIA aHATIN3




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

w| Bcero gacos

]

8

9

10

11

12

13

14

15

IIpoctpanctsa Jlebera

()
~

[opX >

~

~

10

Iloozomoska domauine2o 3a0anus:

11

IIpoctpancrsa Jlebera

()
~

10

[ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUI pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
«IIpoctpanctsa Jlebera» MaTepuany.
Iloozomoska K KOHmMPONLHOU pabome:
Wzydenne maTepuaoB Mo pa3uery
«IIpocrpanctBa Jlebera» U MOATOTOBKA K
KOHTPOJBHOH padoTe.

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKO8:

[2], cTp. 183-190
[4], cTp. 36-42

Merpuueckue
IIPOCTPAHCTBA

32

16

2.1

Merpuueckue
IIPOCTPAHCTBA

32

16

Iloozomoska domauine2o 3adanus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJIcHA
Ha OTpabOTKy yMEHUIl peneHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTY/ICHTAM I10 U3YYCHHOMY B pasjielie
«MeTpHuYecKue MPOCTPAHCTBAY MATEPHATY.
IloozomosKka K KOHmMPOLHOU pabome:
W3ydeHne MaTepuaoB Mo pas3ueiry
«MeTpuiecKre IPOCTPAHCTBA» U MOATOTOBKA K
KOHTPOJBHOH paboTe.

H3yuenue mamepuanoe 1umepamypHuvix
UCMOYHUKOG:

[4], ctp. 4349

JInHelHbIE

32

16

Iloozomoeka domauwinezo 3adanusn:

5




MIPOCTPaHCTBA [ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
3.1 Jluneiinsie 32 8 8 - 16 - Ha 0TPabOTKY YMEHUI peleHus
MIPOCTPaHCTBa npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
«JInHeliHbpIe TPOCTPAHCTBA» MaTepualy.
Ilo020moeKka K KOHmMPOIbHOU padome:
W3ydyenue MaTepuainos 1o pasneiny «JIuneiiHse
MPOCTPAHCTBA» M MOATOTOBKA K KOHTPOIBHOMN
pabore.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], erp. 130-149
[5], cTp. 3-11
4 HopmuposanHbie 20 5 5 - 10 - Ilodzomoska domawinezo 3adanus:
MIPOCTPaHCTBA [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
4.1 HopmuposanHbie 20 5 5 - 10 - Ha OTPabOTKY YMEHUI peleH s
MPOCTPaHCTBA npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jielie
«HopmupoBaHHBIE TPOCTPAHCTBAY MATEPHATY.
Ilo020moeKka K KOHmMPO1bHOU padome:
N3y4yenune marepuaioB o paszieiny
«HopmupoBaHHbBIE TPOCTPAHCTBAY U
MOATOTOBKA K KOHTPOJBHOM paboTe.
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], cTp. 150-154
[5], cTp. 12-16
OKk3aMmeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 28 05 85.5
5 [Ipoctpancta co 22 6 6 - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
CKaJISIPHBIM N3y4yeHnune marepualioB 10 paszieiny
YMHOXEHHEM «[IpocTpaHCcTBa CO CKAISPHBIM YMHOKEHHEM» H
5.1 IIpocTpaHncTBa co 22 6 6 - 10 - MIOJIrOTOBKA K KOHTPOJIbHOH pabore.
CKaJISIPHBIM Iloozomoexa domawnezo 3adanua:
YMHOXXCHUEM [MoaroroBka JOMaIIHETo 33/1aHKs HAIIPaBJIEeHA

Ha OTpabOTKy yMEHUI pemeHus
npogeccHoHaNBHBIX 3a/1a4. JloMalHee 3a1aHue
BBIJJACTCS CTY/ICHTaM I10 U3yYCHHOMY B pasJielie

6




«IIpocTpaHCTBa CO CKATSIPHBIM YMHOKCHHEM)
MaTepuany.
H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:
[1], cTp. 155-178
[5], ctp. 17-26

6 JluneliHbIE OnIepaTOPHI 61 18 19 - 24 - Iloozomoeka domauinezo 3adanus:
1 (QYHKIIMOHAITEI B [ToxroToBka gOMAaITHETo 3aJaHHUS HaIpaBIeHa
HOPMHPOBAHHBIX Ha OTpabOTKy YMEHUI pemeHus
MIPOCTPAHCTBAX npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
6.1 JluHeliHbIE OnIepaTOPHI 61 18 19 - 24 - BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
U QyHKIMOHAIBI B «JIuneiiHpIe oniepaTopsl U GYHKIMOHAIBI B
HOPMHUPOBAHHBIX HOPMHUPOBAHHBIX IPOCTPAHCTBAX» MaTEpHATY.
MPOCTPAHCTBAX Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3ydyenue MaTepuaioB 1o pasneiy «J/Iuneiinsie
orepaTopbl U pyHKIMOHAIBI B HOPMUPOBAHHBIX
MIPOCTPAHCTBAX) U MOJATOTOBKA K KOHTPOJIBHBIM
pabotam.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 188-206, 208-213, 233-266
[3], cTp. 220-234, 245-259
[5], ctp. 27-53
7 IIpeob6pa3oBanue 25 8 7 - 10 - Iloozomogka domauinezo 3adanua:
Dypbe IToaroroBka JOMaIIHETO 33JaHUs HAIIPABJICHA
7.1 [IpeobpazoBanue 25 8 7 - 10 - Ha 0TpabOTKy YMEHUH pelieHus
Dypre npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
«IIpeobpazoBanne Dypre» MaTepHuany.
Ilod20moeKka K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
«[IpeobpazoBanne Oypre» 1 MOATOTOBKA K
KOHTPOJILHOM pabore.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], ctp. 440-455
[5], ctp. 5460
DKk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 144.0 32 32 0.5 44 335




Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 77.5

UTOro 288.0 - 60 - 60 4 - 1.0 163.0

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpocmpancmesa Jlebeza

1.1. IlpoctpancTsa Jlebera

[Tpoctpanctsa Jlebera L p(E), 1<p<co. HepaBenctna I'énpaepa 1 MunkoBckoro. HepaBeHcrsa,
CBSI3bIBAIOILME HOPMBI IIPOCTPAHCTB C Pa3HBIMU MTOKa3aTeasIMU. MyJIbTUIIIMKATHBHOE HEPABEHCTBO.
[Tonxorta mpoctpancts JleGera. IlmotHocts B L p(E), 1<p<co, MHO>eCTBa MpPOCTHIX (YHKIHH,
MHOXECTBAa HENPEPBIBHBIX U HENPEepbIBHBIX (UHUTHBIX (GyHKUMHA. CBOWCTBO HENPEPHIBHOCTU
¢ynkuunit u3 npocrpancts Jlebera L p(E), 1<p<co, oTHOCHTENBHO caBura. CBEPTKa U €€ CBONCTBA.
Ycepennenne ¢ynkiuii u3 L p(E). Cpennue ¢dyakuun u ux cBoiicta. Ilnornocts B L p(E), 1<p<oo,
MHOXecTBa 0ecKoHeuHO AuddepeHInpyeMbIX GUHUTHBIX (YHKIHA..

2. Mempuueckue npocmpancmea

2.1. MeTpudeckue nmpocTpaHCTBa

Teopema o BioOXeHHBIX Imapax. Teopema Xaycnopda o mnomnonHeHud. Bcerogy muioTHbIe
MHOXecTBa. CemapaOenbHble METPUYECKHE MPOCTpaHCTBa. Hurne He IUIOTHBIE MHOXECTBA.
MHokecTBa nepBol U BTOpoil kateropuid bapa. Teopema bopa o kareropuu. KoMmakTHOCTb.
CaoiicTBa KOMIIakTOB. BrionmHe orpanndennsie MHOXKecTBa. Kputepuii kommaktHocTH Xaycaopda.
HenpepriBable 0TOOpa)keHUsT Ha KommakTaxX. [IpocTpaHCTBO HENpEphIBHBIX OTOOpakeHUH Ha
xomnakre C(K) u ero coiictBa. Kputepuii otHocurenbHoit kommakTHocTH B C(K). Kpurepuii
Pucca otnHocurensHoii komnakTHOCTH B L p(E), 1<p<oo..

3. Juneiinvie npocmpancmea

3.1. JIuneiiHble MpOCTPAHCTBA

OTHolIeHUS YacTHUYHOro rmnopsiaka. JIMHENWHO ymopsiioYeHHblE MHOXecTBa. BrosHe
ynopsIoueHHble MHOXKecTBa. Teopema Xaycnopga, nemma Llopna, Teopema Llepmeno u akcuoma
BbIOOpa. JluHeliHble mpocTpancTBa. [lognmpocTtpancTBa. PasmMepHOCTh JUHEHHOIO HPOCTPaHCTBA.
Anrebpanueckue omnepalMM HaJ IOJAMHOXKECTBAMHU JIMHEHHOro mpocTtpaHcTBa. AdduHHBIE
MHOroobpasus. IlpsMas cyMma MOANPOCTPAHCTB JIMHEWHOTO MpocTpaHCTBa. JlekapToBo
IIPOU3BENICHUE JIMHEUHBIX NTpocTpaHCcTB. dakTop-npoctpancTBo. KopazMepHOCTh NOAIIPOCTPAHCTBA
JUHEeNHoro npocrpancTsa. M3oMophu3mbl TMHEHHBIX NpocTpaHCTB. JIuHeiHble onepaTopsl. fAnpo
u 00pa3 nauHelHoro onepaTtopa. [Ipoekropsl. JIuHelHbIe U CONpsKEHHO-TUHEHHbIE ()YHKIIMOHAIIBI.
Boinyknble  MHoOkecTBa. OJHOpPOIHO-BBINYKJIbIE (QYHKIMOHATBI M HOJyHOpPMBbL. HopMbl.
OynkuroHan MHUHKOBCKOro U €ro cBoiictBa. Teopema Xana—baHaxa v €€ KOMIIIEKCHBIM BapUaHT.
TeopeMa OTAEIMMOCTH BBITYKJIBIX MHOXKECTB..

4. Hopmuposanunvle npocmpancmad

4.1. HopmupoBaHHBIE TPOCTPAHCTBA

HopmupoBannble mpocTpaHcTBa. OKBHBaJIeHTHble HOpMBL. [loampocTtpancTBa. baHaxoBbI
npoctpancTBa. IlomonHeHne HOPMUPOBAHHOTO MPOCTPAHCTBA. Psabl B HOPMHUPOBAaHHBIX
npoctpanctBax. Kpurepuii Komm cxomumoctu psina. AGcomoTHO cxofsmuecs psiabl. [lomHbie
CHUCTEMBI BEKTOPOB B HODPMHPOBAHHBIX NpocTpaHcTBax. basuce! laynepa..

J. IIpocmpancmea co CKanApHbIM YMHONCEHUEM

5.1. IIpocTpaHCTBa CO CKAISPHBIM YMHOKEHUEM
IIpocTpaHcTBa €O CKaJspHBIM YMHOXEHHEM. EBKIHMIOBBI M yHHUTAapHbIE IPOCTPAHCTBA.
HepasenctBo Komm—bynsakosckoro—IlIBapua. ToxnaectBo napamienorpamma. OpTOroHajdbHbIE U
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OPTOHOPMHPOBAHHBIC CHUCTEMBI BEKTOpOB. CylecTBOBaHME He Oojee uYeM CYETHOW IMOITHON
OPTOHOPMHPOBAHHOW CHCTEMBI B cCemapabeIbHOM IPOCTPAHCTBE CO CKAJISPHBIM YMHOKEHUEM.
N3oMopdu3MBl MPOCTPAHCTB CO CKAIAPHBIM yMHOXeHueM. Psg @ypoe. HepaBenctBo beccens.
PaBenctBo IlapceBanss u »dKBUBaJEHTHBbIE €My cBoicTBa. OpPTOHOPMHpPOBAHHBIE OA3UCHI.
['uap0epToBBI MPOCTPAHCTBA. 3aaua O HAWITY4YIIeM MPUOIIKEHIH B THIHOEPTOBOM IPOCTPAHCTBE.
OpToroHanbHasi MNPOEKUUS U OPTOTOHAIBHOE JOMNOJHEHHE. 3aMKHYTbIE U MaKCHUMallbHbIE
OpPTOHOPMHUpOBaHHbIE cucTeMbl. Teopema Pucca—®umepa. WM3omopdHOCTs cemapabenbHBIX
TIIBOEPTOBBIX TPOCTPAHCTB..

6. Jluneiinvie onepanopbsl u d)VHKI/IMOHCUZbl 68 HOPMUPOBAHHbLIX nNpoCmMparHcmeax

6.1. JIuneitnble oneparopsl U PYHKIIMOHAIBI B HOPMHUPOBAHHBIX MPOCTPAHCTBAX

HenpeppIBHOCTh JTMHEHHOTO OIllEpaToOpa M 3KBUBAJICHTHBIE € cBolcTBa. Hopma smHEWHOro
HernpepbIBHOTO onepatopa. HopmupoBannoe mpoctpanctBo L(X,Y) m ero momHora. Teopema
banaxa—Illtelinraysa u e€ cneacrBus. OOparHbIi omeparop. HenpepbsIBHOCTH 00paTHOTO
omnepatopa. Teopema banaxa o0 uzomopdusme. Psan Heiimana. Jluneiinble (QyHKIHMOHANIBI Ha
HOPMHUPOBAaHHBIX THpocTpaHcTBax. Teopema Xana-banaxa u e€ ciaencrBud. ConpsxéHHOE
npoctpanctBo. Teopema Pucca—®pemre. OOuuii BUA TMHEHHOTO HEMPEPHIBHOTO (PYHKIIMOHANA HA
npoctpanctBe L p(E), 1<p<co. Bropoe comnpssk€HHOE TPOCTPaHCTBO. PeduiekcuBHbIC
npoctpanctBa. Cnabas u  *-cmabas cxoaumoctu. Cnabo mnonHble mpocTpaHcTBa. Crabas
KOMITAKTHOCTh 3aMKHYTOro Inapa B pediekcuBHOM MpocTtpancTBe. ConmpsukKEHHBIM OmeparTop.
CamocornpsikéHHbIe ornepartopbl. KoMmakTHble (BIOJHE HEMpepbhIBHbIC) JTHUHEHHBIE OMEPATOPHI.
WuTterpanbublii oneparop ¢ supom ['mnsbepra—LlImunra. Teopuss @penronsma u e€ npuMeHEeHHE K
MHTErPAJIbHBIM YpaBHEHUAM. PeryinsipHble 3HaueHus JIMHEWMHOro omeparopa. Pe3onbBeHTa H
Pe30JIbBEHTHOE MHOXeCTBO. CHEKTp JIMHEHHOro omnepaTopa. TouedHbI U HENPEPBIBHBINA CIIEKTP.
CoOcTBeHHbIE 3HAYCHHSI U COOCTBEHHBIE BEKTOPBI JIMHEHHOro omeparopa. CIeKTp KOMIIAKTHOTO
oneparopa. Cnektp camoconpsok€HHoro omeparopa. Teopema I'mnpOepra—lllmuara u e
CJIEJICTBUSL. .

7. Ilpeobpasosanue @ypve

7.1. IlpeoGpa3zoBanue dypre

[IpeoOpazoBanne dypre Pynknuii u3 L 1(R). Omeparop dypre m ero HOopma. Omepanus
muddepentpoBanus u npeodpasosanue dypre pynkuuii u3 L 1(R). ObpatHoe npeobpazoBaHue
®ypre pynkumii u3 L _1(R). IIpeobpazosanne Oypne cBépTku. IIpeodpazoBanue Oypbe GyHKIUI
u3 L 1(R"m). IIpocrpanctBo IlIBapma. IIpeoOpazoBanue @Pypbe (PyHKIUI M3 HpoCcTpaHCTBA
[IBapua. PaBenctBo IlapceBans. [IpeobpasoBanne ®@ypre—Ilnanmepens ynkumii u3 L 2(R*m).
Teopema [Inanmepens. Ces3b npeodpazoBanus Pypbe ¢ npeodpazoBanueM Jlamnaca..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Ilpoctpanctsa Jlebera Lp, 1<p<w.;
. [Ipeo6pa3zoBanue @ypre 1 €ro CBONCTBA.;
. O6parHoe npeodOpazoBanme Dypre.;
. OpToHOpMHUpOBaHHbIE cUCcTEeMBI U Oa3uckl. Pag dypoe.;
. Ycpennenue pynkuii uz Lp, 1<p<co. CBépTKa.;
. [lonHple MeTpryueckue MpocTpaHcTBa. Teopema 0 BIOKEHHBIX IIapax.;
. CenapabenbHble METpHUYECKHE TPOCTpAaHCTBA. HUrae He mioTHeIe MHOXKECTBA.
. KoMnakTHOCTb U peIKOMIIAaKTHOCTh B METPUUECKHUX MPOCTpaHcTBax. Broine
OTrpaHUYEHHBIE MHOKECTBA. ;
9. Kputepru KOMIaKTHOCTU U MPEIKOMIIAKTHOCTH B PA3JINYHBIX METPHUUYECKHUX
IIPOCTPAHCTBAX.;

031 O\ L W
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10. BexTopHble IpoCcTpaHCTBaA.;

11. JIuneitHbie oniepaTopsl U PYHKITMOHAIIHL. ;

12. Beimykiibie MHOKECTBA U TeJla. BBIMyKIIbIe M OJTHOPOTHO-BBITYKJIbIC ()YHKITMOHAIBL.;
13. Teopema Xana—banaxa. Teopema OTI€IUMOCTH BBIITYKJIBIX MHOXECTB.;

14. HopmupoBaHHbIE IPOCTPAHCTBA. ;

15. Haunyumiee npubnmkenue. OproronansHoe gonoinHenne. OpToroHajlbHOE pa3ioKeHue
TIIIBOEPTOBA IPOCTPAHCTBA. ;

16. banaxoBbI TPOCTPAHCTBA.;

17. IIpocTpaHCcTBa CO CKaJISPHBIM YMHOKEHUEM. ;

18. IIpeobpazoBanue Dypbe CBEPTKHU. ;

19. JIuneitHbpie HETPEPBIBHBIE ONIEPATOPBI B HOPMUPOBAHHBIX MTPOCTPAHCTBAX.;

20. O6parssrii oneparop. Teopema banaxa 06 nsomopdusme. Psig Helimana. ;

21. JIunelinpie HEMPEephIBHBIC (YHKIIMOHATIBI HA HOPMHUPOBAHHBIX MPOCTPAHCTBAX.;
22. ConpsixKE€HHOE MPOCTPAHCTBO.;

23. Bropoe conpsipk€HHOE IPOCTPaHCTBO. PediekcuBHbIE TPOCTPAHCTBA. ;

24. Cnabas 1 *-cimabdast CXOIUMOCTH.

25. Conpsix€HHBIN orepaTop.;

26. JIuHeliHbIe BIIOJIHE HENIPEPBIBHBIE ONEpaTopbl. IHTEerpanbHBbIi onepaTop ¢ siApoM
I'unp6epra— lmunra.;

27. Teopusa dpenronbma.;

28. CrexTp JIMHEMHOT o oneparopa.;

29. Cy1iiecTBeHHO OrpaHUYEHHbIE PYHKIIUU U TPOCTPAHCTBO Loo.;

30. IIpeo6pazoBanue Oypbe—Ilnanmmeperns..

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

O6cyxnenne Mmarepuaios mo pasaeny «lIpocrpanctsa Jleberay.

OO6cyxeHre MaTepuanoB Mo pasaeny «MeTpuueckrue mpoCTPaHCTBay.

OO0cyxxaeHre MaTepralioB 1Mo pa3aeny «JInHelHbIe TPOCTPaHCTBAY.

OO6cyxeHre MaTepuaioB 1o pasnaeny «HopMupoBaHHBIE TPOCTPAHCTBAY.

O6cyxnenne MatepuasioB 1o pazaeny «lIpocTpaHcTBa co CKaISIPHBIM YMHOKEHUEM).
OO6cyxnenne MaTtepuaioB Mo pazaeny «JIuHelHble omepatopbl U (GYHKIIHOHATBI
HOPMHPOBAHHBIX MTPOCTPAHCTBAX .

7. OOcyxnenue marepuanoB 1o pazaeny «lIpeodpazoBanue Oypoey.

oukrwndE

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPEayCMOTPEHBI

B
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena qucrumniuas (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (T ¥ HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUH C pazfenoM 1) 1]2]|3|4|5]|6]|7
3HaTh:
TEPMHUHOJIOTHIO U 0a30BbIe PE3yJIbTaThl TEOPUU V-1 + KonTponbnas pabota/IIpoctpancrsa
-lpnk-2
npoctpancts Jlebera JleGera
TEPMHUHOJIOTHIO U OCHOBHBIE PE3YJIbTAThl TEOPHH KounTponbhas
HOPMHPOBAHHBIX IIPOCTPAHCTB N-1pnk-2 + pabora/HopmupoBaHHbIE
MIPOCTPAHCTBA
TEPMHUHOJIOTHIO ¥ OCHOBHBIC PE3YJIbTAThl TCOPHH KonTponbras padora/Teopust
JUHEHHBIX ONEPaTOpOB U (PYHKIIMOHAIOB B N-1prk-2 + oriepatopos |
HOPMHPOBAHHBIX MTPOCTPAHCTBAX
TEPMHUHOJIOTHIO U OCHOBHBIE PE3YIBTATHI TEOPUU W1 + KonTponbras pabora/JIuHeliHbIe
. -lpnk-2
JUHEHHBIX IPOCTPAHCTB MIPOCTPAHCTBA
Ymersb:
aHaAJIM3UPOBaATh 0a30BbIe CBOMCTBA METPUUECKUX V-3 + KonTponbnas pabota/MeTtpuyeckue
-3PIIK-2
MIPOCTPAHCTB IIPOCTPAHCTBA
MPUMEHSITH IpeoOpazoBanne Oypre V-3 + KonTponbHas
-3PIIK-2
pabota/llpeobpazoBanue Dypbe
HCCIIeIOBaTh CBOMCTBA ypaBHeHU DpeAronbpma nepBoro KounTponbnas paborta/Teopus
1 BTOPOTO pOJia, a TAK)KE aHAJTU3UPOBATh CBOWCTBA NJI-3prik-2 + oneparopos 11
CHEKTpa JMHEHHOT0 omepaTrop
MPUMEHSITh TEOPHIO MTPOCTPAHCTB CO CKAIPHBIM V-3 + KonTponbnast padota/IIpoctpancrsa
-3PIIK-2

YMHOXCHUCM

CO CKAJIIPHBIM YMHOKCHHUEM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. JIuneitnbie mpoctpancTBa (KoHTpoiapHas pabora)
2. Metpuueckue npoctpancta (KontponpHas padota)
3. HopmupoBannsie npoctpancta (KonTponbHas padota)
4. Ilpoctpanctra Jlebera (KonTpoasHas padbora)

7 cemecTp

dopma peanuzanuu: [TuceMenHas padbota
1. [Ipeobpazosanune Oypre (KonTponasHas padbora)
2. IlpoctpancTBa cO CKaNIApHBIM YMHOXeHUeM (KoHTponbHas paboTa)
3. Teopus oniepatopoB I (KontponsHnas padota)
4. Teopus oneparopos I (KonTponsHas pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTeCTALUS 1O JUCHUIINHE

Oxsamen (Cemecmp No6)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

Ixzamen (Cemecmp Ne7)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numniioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. A. H. Konmoropog, C. B. ®omun- "3nemenTs TeOpuu GYHKINN U YHKIIMOHATILHOTO aHaau3a'",
(7-e u3n.), U3matensctBo: "dusmaraut", Mocksa, 2012 - (573 c.)
https://biblioclub.ru/index.php?page=book&id=82563;

2. Harancow, U. I1. Teopus ¢pyHKIMI BelieCTBEHHON MepeMeHHOH : yueOHuK /it By30B / U. I1.
Harancon . — 5-e u3zn., crep . — CII6. : Jlanb-IIpecc, 2008 . — 560 c. — (YueOHUKH 1Ji BY30B.
CrenmanpHas muteparypa) . - ISBN 978-5-8114-0136-9 .;

3. B. A. Tpenorun- "®yHKunoHa bHbIN ananuz", (3-e usa., ucmp.), U3narenscrpo: "duszmarnut",
Mockaa, 2002 - (488 c.)

https://biblioclub.ru/index.php?page=book&id=82613;

4. Amocos, A. A. 3aigauu no Teopuu QyHKIMHA U GYHKIIMOHATILHOMY aHAIU3y: MHOXecCTBa.
Metpuueckre 1 TOIoJIOTnYeckue npocTpancTsa. Mepa u unrerpai Jlebera : Yue6Hoe mocobue mo

13



kypey "Teopust dyakuit u pynkunoHanbHbi ananus" / A. A. AMoco, Mock. suepr. ue-T (MOUN)
.—M. : U3a-Bo MOU, 1998 . — 64 c. - ISBN 5-7046-0317-3 : 4.50 ;

5. Amocos, A. A. 3anaun o Teopun GYHKIMNA U QYHKIIMOHATBHOMY aHanu3y. JInHeiHbie u
HOPMHUPOBAHHBIE IPOCTpaHCTBa. JIMHEHHbIE OnepaTopbl U TUHEIHbIE (YHKIIMOHABI. AHAIIN3 B
HOPMHPOBAHHBIX MPOCTPAHCTBAX : YueOHoe mocobue mo kypey "Teopus pyHKumii u
dbyHKIMOHATBHBIN aHayn3", o HanpasyieHuto "[Ipukinannas maremarnka u uHpopmaTuka" / A. A.
Amocos, A. A. 3notauk, Mock. s1epr. uH-T (MOU TVY) . — M. : U3a-Bo MDU, 2000 . — 72 c. -
ISBN 5-7046-0561-3 : 4.50 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(pUCHBIX POrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Latex.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udjmoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropumn, OcHameHue
HaAaMMCHOBaHHE
YueOubie aynuropuu g | JK-120, MamuHHBIHI 3a1 cepBep, KOHAUITMOHEP
MPOBEJCHUS JICKIMOHHBIX UBI]
3aHATUM U TEKYLIETO
KOHTPOJIS
VY4eOHble ayAUuTOpUU IS M-808, Yuebnas CTOJI Y4eOHBIi, CTyJI, I0CKa MeJIoBast
MIPOBEICHUS ayIUTOpUS
MIPaKTUYECKUX 3aHATUH, | JK-120, MamuHHbBIN 3ai1 cepBep, KOHAUIMOHED
KP u KII NBI]
VYyebHbIC ayAUTOPUU IJIS M-710, YueOnas CTOJI TIPENO/IaBaTelis, CTOJI YUeOHBIH, CTYI,
MIPOBEICHUS aynutopus kadp. MKM JIOCKa MEJIOBast
MIPOMEKYTOUHOMN K-120, MammHHBIM 3a1 cepBep, KOHAUIMOHED
arTecTauuu UBIJ
ITomemenus s HTB-303, JlexkuoHuas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHOM paObOTHI ayIUTOpUs MMCbMEHHBIN, BEIIANKa I OJEXKIbI,

KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHAIBHBIN,
MIPUHTEP, KOHTUIIMOHED

ITomemenus nns M-714, pabouee MecTO COTpYAHMKA, CTYII, IKad,
KOHCYJIbTHUPOBAHUS [TpenomaBatenbckas | mkad A TOKYMEHTOB, IIKad 1T OJEKIH,
kap. MKM Tym0a, JOCKa MeJIOBasi, KOMIIbIOTEPHAs CETh

C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBII
MPOEKTOP, IKPaH, KHUTH, YUCOHUKH,

nocoous
ITomemenus st M-301/1, KnanoBas CTYII
XpaHeHHus: 000pyI0BaHUS M-713/1, YuebHo- pabouee MeCTO COTpPYAHMKA, CTYII, IKad,
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¥ y4eOHOTO MHBEHTApPS

Hay4Has JIabopaTtopus
kap. MKM

mkad 1 OICK b, TYMOa, KOMIIBIOTEpHAS
CEThb C BBIXOJAOM B MIHTEpHET, KOMIIBIOTED
TIEPCOHAIBHBIN, KHUTH, YYCOHUKH, TTOCOOMS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OYyHKIMOHAJIBHBIA aHAIIN3

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 TIlIpoctpanctsa Jlebera (KonTpoasHas padbora)

KM-2 Mertpuueckue npocrpancta (KonrponbsHas padora)
KM-3 Jluneiiabie mpoctpancTBa (KoHTposbHas paboTta)

KM-4 HopmupoBanHsie npoctpanctsa (KonTtposbHas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunexc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuumuimabl KM:
paszena AT AER Henens 4 8 12 15
KM:
1 IIpoctpanctBa Jlebera
11 [Tpoctpancrsa Jlebera +
2 MeTtpuueckue IpocTpaHCcTBa
2.1 Mertpuyeckue MpocTpaHCTBa +
3 JIuneiHble NpoCTpaHCTBA
3.1 JIuneiHble MpoCTpaHCTBA +
4 Hopmuposannsle pocTpaHCcTBa
4.1 HopMupoBaHHbIE IpocTpaHCTBa +
Bec KM, %: 25 25 30 20
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIEr0 KOHTPOJISl yCIIeBAeMOCTH 10 JMCIUIIHHE:
KM-5 TIIpoctpanctBa co ckanspHbIM yMHOkeHHueM (KoHTponbHas paboTa)

KM-6 Teopus oneparopos I (KonTpossHas padota)
KM-7  Teopus oneparopos Il (KontponbHas pabora)
KM-8 TIlIpeobpazoBanue ®ypbe (KonTposbHas padboTa)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Howme Wunekc KM- | KM- | KM- | KM-
- efa Pa3nen muciuIuinabl KM: 5 6 7 8
e Henens 4 8 12 15

16




1 [TpocTpaHcTBa CO CKANAPHBIM YMHOXKCHHEM
11 [TpocTpaHcTBa CO CKANIPHBIM YMHOXKCHHEM +
2 Jlunelinble onepaTopsl U PYHKIIMOHAIEI B
HOPMUPOBAHHBIX TPOCTPAHCTBAX
21 Jlunelinble onepaTopsl U PYHKIIMOHAIBI B + +
] HOPMUPOBAHHBIX TPOCTPAHCTBAX
3 [TpeoOpazoBanue Oypne
3.1 [TpeoOpaszoBanue Oypne +
Bec KM, %: | 25 25 25 25
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