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1. TACHIOPT ®OHJA OIIEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®onn oneHouHbix cpeactB (DPOC) — HeoTbeMieMmas dYacThb padoueit
IporpaMmMbl  TUCHUIUIMHBL «DyHKIIMOHANBHBIN aHalu3» W MpeJHA3HAuYeH s
KOHTPOJII W OIICHKH O0Opa30BaTENbHBIX JIOCTHXKEHUH CTYJEHTOB, OCBOHWBIIHX
pOrpaMMy JUCHUILIAHBI.

1.2. Hean u 3aga4u GOoHAA OLIEHOYHBIX CPEACTB

Henp @OC — yCTaHOBUTh COOTBETCTBHE YPOBHS  MOJATOTOBKH
oOyuatomerocsi tpeboBanusm @DPI'OC BO OGakanaBpuara MO HampaBICHUIO
noaroroBkn 01.03.01 MaremaTtuka, yTBEp:KIAEHHBIM IPUKa3oM MHHHCTEPCTBA
oOpazoBanusi U Hayku Poccuiickoit ®@eneparuu ot 10 ssHBaps 2018 1. Ne 8 (c
U3MEHEHUSIMU U TIONIOJTHEHUSIMHU).

1.3. Ilepeyenb KoMmeTeHuMid, GopMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipomiecc  ocBOeHMS NUCHMIUIMHBI ~ HampaBlieH Ha (opMupoBaHHe
CJIEAYIOIINX KOMIIETCHIINI U UHAUKATOPOB UX JOCTHKCHUS:

Koa no ®I'OC BO ‘ NHaukaTop A0CTHKEHUSA
O6menpodeccronanbHbIe
OIIK-1. CnocoGeH npuMeHsTh OIIK-1.2. ImeeT npencraBieHue 0o

€CTECTBEHHOHAyYHbIE U OOIIEHHKEHEPHBIE | UCIIOJIb30BaHUM (DyH/IaMEHTaIbHBIX 3HAHUH B
3HAHMSI, METOJIbI MATEMATUYECKOT0 aHAINM3a | 00JIaCTH MaTeMAaTUYECKUX U (UJIH) €CTECTBEHHBIX
U MOJACIIMPOBAHUA, TCOPETUICCKOTO U HAayK, 1 UCII0JIb30BaTh UX B HpO(i)CCCPIOHEU'IBHOfI
HKCIIEPUMEHTAJILHOTO UCCIIEeIOBAaHUS B JESTENIbHOCTH.

PO ECCUOHAIBHON JESTEIHHOCTH.

1.4. dtanbl GopMupoBaHMsA KOMIETEHUMI M CpeICcTBAa OLEHUBAHUS
YPOBHS UX C)OPMHPOBAHHOCTH

Jranbl pOpMHUPOBAHUSA Komnerenuun | KOHTpPO/1bHO-0LIEHOYHBbIE CPEACTBA
KOMIIeTEHIUI / cioco0 oneHUBAHUS

HOM&IHHI/IG 3aaaHusA, KOHTPOJIbHAaA

Tema 1. Merpuueckue npocrpanctea. | OIIK-1 N
paboTa, YCTHBII 0npoc, IK3aMeH

Tema 2. Mepa Jlebera. Mzmepumbie OIIK-1 JlomamHue 3a1aHusi, KOHTPOJIbHAs
dbynkun. Uarerpan Jlebera. paboTa, YCTHBIN ONpPOC,7K3aMeH

Tema 3. 3mepumblie QyHKITHH. OIIK-1 JlomarHue 3a1aHusi, KOHTPOJIbHAs
Wnrerpan Jlebera. paboTa, YCTHBIN ONpocC, IK3aMEH

Tema 4. HopmupoBaHnHbie OIIK-1 JlomarHue 3a1aHusi, KOHTPOJIbHAs
IPOCTPAHCTBA. paboTa, YCTHBIN ONpoC, IK3aMEH

Tema 5. JTunciinbic hyHKIHOHATH, OIIK-1 Jomarinue 3a[1aHHs, KOHTPONIbHA
paboTa, yCTHBINM ONPOC, IK3aMeH

OIIK-1 Jlomaiunve 3a1aHusi, KOHTPOJIbHAs

Tema 6. OniepaTopsl .
pa0oTa, YCTHBIN 0npoc, IK3aMeH

IIpomMexxyTouHas arrecrauus OIIK-1 DK3aMeH




1.5. Onucanue nokazareseil GopMupoBaHus KOMIETEHIUH

Kox komnerennumn Ilanupyemblie pe3yabTaThbl 00y4eHus (IOKa3aTen)

OIIK-1 3HACT: OCHOBHBLIC IIOHSTHS,

@yHKHHOH&HBHOFO&HaHHS&

ONpeNeIeHusT M CBOWCTBAa OOBEKTOB

YMEET: pelaTh 3a1a4u (PyHKIIMOHAIBHOTO aHAIIN3a;

BJIaJIeeT: HABbIKAMHU IPUMEHEHHUs anmnapaTta (GyHKIHOHAJIBHOIO aHaIu3a
B JpYyrux oO0JIaCTsIX MaTeMaTH4eCKOTO
€CTECTBEHHOHAYYHOI'0 COACPKAHM

3HaHUA MW JUCHHUIIJIMHaX

1.6. Kputepun oueHMBaHMSI KOMIIETEHIUI

¢popmupoBanus

PasHbIX I3Tamax HMX

Bun tekymieit yue6HoM paboThI

KoanuecTBo 6amios

PaboTa Ha MpakTUYECKUX 3aHITHIIX 20
KOHTpOJIb caMOCTOSITEIbHON PabOThI 30
Dk3ameH (MMCbMEHHBIN) 50
Hroro 3a cemecTp: 100

HaxkonureapHas cucreMa oneHuBanud mo 100-0aanbH0M mKaJje

Yerpipexodai-
JbHas
cucremMa
OlleHUBAHMS
IK3aMeHa

100-
oalJILHA
A HIKAJIA

BykBeHnHas mkaJjia, coorBercrByomas 100-
0a/JIbHOM HIKaJe

Cucrema
OLICHUBAaHUA
3agyera

OT1iau4yHOo

90-100

A — OTJINYHO — TEOPETUYECKOE COJIEpKaHNE
Kypca OCBOEHO IOJIHOCTBIO, 0€3 MPoOesoB;
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHbI; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00ydeHus
yueOHbIe 3aJJaHHsI BBINOJIHEHBI, KAUeCTBO UX
BBIIIOJIHEHUS OLIEHSHO YHCJIOM 0alioB, OJIU3KUM K
MaKCUMaJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO IOJHOCTBIO, O€3 po0Oeos;
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOEHHBIM MaTe€pHalIOM B OCHOBHOM
c(hOpMHUPOBaHbI; BCE MPEIYCMOTPEHHBIE
nporpaMMmoii o0yueHus: yueOHble 3a1aHus
BBITNIOJTHEHBI, KAYECTBO BBIMOIHEHUS
OOJIBLIIMHCTBA U3 HUX OLIEHEHO YHMCIIOM OalioB,
OJIM3KUM K MaKCUMAJIIbHOMY

Xopo1o

75-82

C — X0po1I0 — TEOPETUYECKOE COJIEP)KAHNE Kypca
OCBOEHO MOJHOCTBIO; HEKOTOPBIE MPAKTHUECKHE
HaBBIKM Pa0OThI C OCBOCHHBIM MaTepHaIOM
c(hopMUpOBaHbI HETOCTATOYHO; BCE
PeyCMOTPEHHBIE IPOrpaMMOit 00yueHHs
yueOHBbI€ 3aJJaHMsI BBITIOIHEHBI, KAYeCTBO
BBITIOJTHEHUS] HU OJJHOTO M3 HUX HE OLICHEHO
MUHHMMAJIbHBIM YHCIOM 0aJI0B, HEKOTOPbIE BU/IbI

3adyTeHo




3aaHUH BBIOJHEHEI C OIIMOKaMHU

Y nosinerBo- 63-74 | D — yAOBIIETBOPUTENBHO — TEOPETUUECKOE
pPHUTEITHHO COJIepKaHNE JUCIUTUINHBI OCBOCHO YaCTHYHO, HO

npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;

HEO0XO0IMMBbIC TIPAKTUYECKUE HABBIKU paOOTHhI

C OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM

chopMupoBaHbI; OOJIBIIUHCTBO

MIPEyCMOTPEHHBIX MTPOTrPaMMOi 00ydeHUS

y4eOHBIX 3aJ]aHUH BBIIIOJHEHO, HEKOTOPHIC

13 BBITIOJTHEHHBIX 3a/IaHUHN, COJIEPKAT OIMIHOKH

YV noBieTBO- 50-62 E — nocpeicTBEHHO — TEOPETUYECKOE
pUTENBHO CoJIepXaHue Kypca OCBOCHO YaCTHUYHO;

HEKOTOPBIC MTPAKTUUECKUE HABBIKU PAOOTHI

HEe COPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIC

pOrpaMMoii 00ydeHus yueOHbIe 3a/1aHus

HE BBIIIOJIHEHEI JIN00 Ka4ECTBO BELIITOIHEHUS

HEKOTOPBIX M3 HUX OLICHCHO YKCIIOM OaJIJIOB,

OJIN3KUM K MUHUMAJILHOMY

Heynosnerso- 21-49 FX — HEey10BIETBOPUTEILHO — TEOPETHUECKOE
pUTEIBHO CoJIepXKaHue Kypca OCBOCHO YaCTHUYHO; He 3auteno
HEO0OXOMMbIC MPAKTHUYCCKUE HABBIKK PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
MPElyCMOTPEHHBIX MTPOrPaMMOil 00ydeHHs
y4eOHBIX 3aJ]aHHI HE BHITIOJTHEHO JIMOO Ka4eCTBO
HX BBIIOJIHEHHS OLIEHEHO YKCIOM 0aioB,
OJIM3KUM K MUHUMAJILHOMY; TIPU
JIOTIOTHUTETIFHON CaMOCTOSITENIbHOM paboTe Hal
MaTepHaioM Kypca BO3MOXKHO TOBBIIIICHUE
KauyecTBa BBIMIOJIHEHUs yUYeOHBIX 3aIaHUi

Heynosnerso- 0-20 F — HeyI0BIETBOPUTEIIHLHO — TEOPETUUECKOE
PHUTEIBHO coJiepKaHue Kypca He OCBOCHO; HEOOX0TUMbIe
MIPAKTUYECKHE HAaBbIKU PabOThI

He c(hopMUPOBaHbI; BCE BHIMOIHEHHbIEC YUeOHbIE
3aJlaHus coJepKaT rpyOble OlMOKH,
JOTIOTHUTETIbHAS CaMOCTOSTeNIbHAs paboTa Haj
MaTepuaioM Kypca He IpUBeET K KaKOMY-JIn0o
3HAYUMOMY HOBBIILICHUIO KaYECTBA BHITIOJIHEHUS
y4eOHBIX 3aaHui




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJCTBA

2.1.OneHo4YHbIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)
Bonpocsl 1J1 yCTHOTO onpoca
1 Ilpemen mocieqoBaTeNbHOCTH U Mpeaed OTOOpPaKEHHs METPUUYECKUX
MPOCTPAHCTB.
2 HenpepbIBHOCTh OTOOpaKEHHUH.
3 OTKpBITHIE ¥ 3aMKHYThIE MHOKECTBA B METPUUECKUX MTPOCTPAHCTBAX.
4 TlosHBIE METPUYECKHE MPOCTPAHCTBA.
5 Cxkumaroiye 0ToOpa>keHuUsl.
6 TeopeMbl 0 HEMOABUAKHOM TOUKE.
'/ Unrerpanbable ypasHeHus Opearoasma u Bonsreppa.
8 TeopeMa 0 BIOKEHHBIX IIapax.
9 MHo>ecTBa nepBoi KaTeropuu u reopema bapa.
10 ITpeakomMmakTHbIE MHOKECTBA.
11 Teopema Apuena. Kputepuit Xaycmopda.
12 ITonstue anredpa.
13 Mepa Ha NOJTyKOJIBLIE.
14 Uzmepumbie mo JleGery MHOKECTBA.
15 Mepa JleGera. U3mepumbie PyHKITUU.
16 PaznuuHble BUIBI CXOIUMOCTH.
17 Nnrerpan Jlebera. IIpenenbHblil nepexo o 3HaKOM MHTErpaa.
18 HepaBenctBo YeOrbIiieBa.
19 Teopema Jly3una.
20 Mepa Jle6era-Ctuntbeca.
21 HepasenctBo beccenst u paBenctBo I[lapceBais.
22 ITonHbIE ¥ TOTATBbHBIE CUCTEMBI BEKTOPOB.
23 Hopwma ¢ynkimonaia.
24 CunbHas, cnabasg u *-cimadast cCXOIMMOCTb.
25 Kpurepuii ciaboit CXOAMMOCTH MOCIEI0BATEILHOCTH.
26 Teopema banaxa 06 o6paTHOM oreparope.
27 CnieKkTp ¥ pe30JIbBEHTa OIepaTopa.
28 KomnakTHbIE ONEepaTophl.
29 CuMMeTpUUYECKHE, CAMOCOTIPSHKEHHBIE U YHUTAPHBIE ONIEPATOPHI.
30 [IpeobpazoBanust dypbe. O600IEHHBIE QYHKITUU.

KonTpoabnass  padora  «Merpuueckue, HOPMHPOBAHHbIE U
ruib0epToBbl MpocTpancTBay. (KP 1)

lpumepnuwiii eapuanm
1

1. Pemuth ypaBHEHHE METOAOM wuUTepauun x(t)=at+ b_[tsx(s)ds, B35B
0
x,(£)=0 (TpeaBapUTEIbHO BBISICHUTD, IPU KAKUX «b » METOJl UTEPALIUU CXOJIUTCS

B C[0,1], L[O,1].



1
3n} (n=1,2,...)cdepe
S(0,1) c uenrpom B Touke 0(0,0,...) u paguyca 0,5 B IPOCTPAHCTBE I,.
3. Jloka3aTb, 4TO MHOXECTBO E Ha IIJIOCKOCTH, 3aJaHHOE€ CHCTEMOM
x+y>4
x* 4y <81

1
2. [lpuHajyexar Ju 3JIEMEHTBI X = {2_”}’ y= {

OTKPBITO.

4. Psag @yppe 0 OPTOrOHANBHOW CUCTEME B T'MJIBOEPTOBOM MPOCTPAHCTBE.
HaxoxeHue sneMeHTa HAamIyqIero npuoInKEeHUs.

KonTpoabnasi padora «HenpepbiBHbIE JIMHeHHbIE U (PYHKIIMOHAJBI H
oneparops» (KP 2)

IIpumepnuoiii eapuanm

1. lokazarb, 4To (PyHKIIMOHAI

x={E ), ely—> f(x)= Zﬁ—

SBJIAETCS JIMHEHHBIM, HENIPEPBIBHBIM, IEHCTBYIOIMM U3 [, B [,. Haiitu ero Hopmy.

2. HWccnepgoBaTh U pEUIATh JIMHEMHOE HEOAHOPOAHOE WHTErPAIBHOE
ypaBHeHHe Dpenroibma BTOPOro poaa

x(t)— ,LIJ‘(Z‘S —t*s)x(s)ds =1> +1*.

3. Joka3atb, 4T0O A— KOMIIaKTHBII omnepatop. Hailtu ero cnektp u
COOCTBEHHBIC (DYHKIIHH.

A: Lz[ }—)L{ } Ax(t) = IZK(t s)x(s)ds,rne
sinfcoss, anée 0<r<s<

K(t,s)=
costsins, anée 0<s<r<

Jlomamnee 3apanue (/3 1)
IIpumepnvie 3a0auu
1. Ilpu kakux p mHTErpanbHOE ypaBHeHUE Ppearoabma

a) x(t)— ,u]z costsinsx(s)ds = f(t)
0

peniaeTcs METOJ0M IOCIeA0BaTEIbHBIX MPUOImKeHn B mpoctpancTtBax C[O0, 7],
L,[0,7]?
1
b) x(t)—u j sinztrre” x(s)ds = f(t) pemaercs METOIOM TIOCIEIOBATEIBHBIX
-1
npubsmxenuit B npocrpancteax C[—1,1] u L,[-1,1]?
2. HaiiTu yroa Mexmay 3J€MEeHTaMu



a) x(t)=t,y(t)=e"' B npoctpanctse L, [0,7];

b) x:{zf_l} u x:{%} (n=1,2,...) B npocTpaHcTse /,.

3. Haiitu paccrosiHuE€ MEXIy d3JIEMEHTaMU x:{(_;) } (n=0,1,2,...) u

x={ > } (n=0,1,2,...).

4. Haiiti HOpMy amemenTa x(¢) =te ' B mpoctpanctax L,[0,2], L,[0,2].

5. MeTomoM wuTepanuyu HAHTH NPHOMKEHHO C TOYHOCTEIO &=107
€MHCTBEHHOE PEUICHUE YPABHEHHUS

x=14+-x
4

Ha TPOMEXKYTKE [0,+/3], cnenas 4 wara utepauuu (060CHOBaTh MPUMEHUMOCTh
METOJ1a UTEpaLUN).
6. Meroa nocneaoBaTesbHbIX NPUOIMKEHUI B METPUYECKOM MPOCTPAHCTBE.

Cxxumaromue otoOpaxenus. Teopema banaxa.
7. JluHeliHBIE HOPMHMPOBAHHBIE NPOCTPAHCTBA. baHAaXOBBI MPOCTPAHCTBA.

Omnpenenenue. [Ipumepsr.
Jomamnee 3aganue (/13 2)
Ipumepnvie 3a0auu

1
1. Paccmotpum oneparop A: L,[0,1]— L,[0,1], Ax(z) = IK(t,s)x(s)ds,
0

t(l—s)
_)or
K(t,s)=
s(l—1)
l 2
JlokaszaTp, 4TO A — CaMOCOIPSIKEHHBIM KOMIAKTHBIA onepaTop. Haiitu ero

CIIEKTP U OPTOHOPMUPOBAHHBIE COOCTBEHHBIC (DYHKIIHH.
2. PemuTh MuHEHHOE HEOJHOPOIHOE HHTETpaibHOE ypaBHeHHEe Dpearoibma

BTOPOTO Pojia

afiee0<r<s<|,

afee0<s<r<U.

3
a) x(t)— ZI sintcos x(s)ds = 3sint.
0
3
b) x(t)—4sin’ ¢ jx(s)ds =2t—1.
0

1

3. Joxkazath, uTO (QyHKIHOHAT f (x)=jx(s)ds—3x(0) ONpENEICH B
-1

C[-1,1], nuneeH, HEMpepbIBEH, orpanuyeH. Haltu ero Hopmy.



4. Paccmotpum omnepatop A, IEUCTBYIOIIUN U3 lp B [
1< p,g<oo):

x={C Y €lp —>y=Ax={n}..n = Zai,ké/k (i= 1’2"“)’ZZ|ai,k < 0.
k=1

i=1 k=1
[loka3atb, 4TO A — JIMHEHMHBIM OIPAHUYEHHBIM ONEPATOP W OLEHUTH €ro
HOPMY.
5. Iloka3zars, uto oneparop A

Ax(f) = jrsx(s)ds

nevicreyer u3 Cla,b] B Cla,b], nuneeH, HenpepbiBeH. HaliTu ero Hopmy.

6. JluHeiliHble OrpaHUYEHHBIE ONEPATOPHI B JIMHEHHOM HOPMUPOBAHHOM
npoctpanctBe. Hopma omneparopa. OGparnbie omeparopsl. Teopema banaxa o0
oOpaTHOM omepaTope.

7. BrioyiHe HeNpephIBHBIE CAMOCOIPSIKEHHBIE OMEPATOPhl B THIHOEPTOBOM
npocTtpancTBe. Teopema ['mnbbepra-IlImura.

2.2. OueHo4yHble CpeACTBA sl TNPOMEKYTOYHOH  aTTecTaAlNH
(3x3aMeH)

Bomnpocs! K 3k3ameny 3a S cemecTp

1. HepaBenctBa ['enbiepa 1 MUHKOBCKOTO (MHTETpaJIbHBIE U TUCKPETHHIE).

2. Metpuueckue npoctpancta. CBOKCTBA.

3. CX0IMMOCTh B METPUYECKHUX MMPOCTPAHCTBAX.

4. OTKpBITHIE U 3aMKHYThIE MHOKECTBA B METPUUECKUX MTPOCTPAHCTBAX U UX
CBOMCTBA.

5. CTpyKTypa OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha MIPSIMOM.

6. IlonmHbIe MeTpUyeckue mpocTpancTBa. CBOICTBA.

7. IlpuMepsbl MOJHBIX ¥ HEMOJIHBIX METPUUYECKUX MTPOCTPAHCTB.

8. [lononHeHne METPUUECKUX IPOCTPAHCTB.

9. Mepa u unterpan Jlebera. IIpoctpanctpa Jlebera.

10. CenapabenbHble METPUYECKHUE MPOCTPAHCTRA.

11. Tlpumepsl cenapaOenbHBIX UM  HecemapaOeNbHBIX METPUUECKUX
IIPOCTPAHCTB.

12. HenpepbIBHBIE OTOOPAXKEHUS METPUUYECKUX TIPOCTPAHCTB.

13. HenoiBu>XHbIE TOUKH.

14. TlonsiTue 0 METOE MOCTIEAOBATEIBHBIX OTOOpAKEHUH.

15. Ipunamun cxumarornux otodpaxenuii. Teopema banaxa.

16. IlpuMeHeHre TPUHIIUIA CKUMAIOIINUX OTOOPAKEHUH K MPUOIMKEHHOMY
PELICHUIO HEJTMHEWHBIX CKAJISIPHBIX YPABHEHHM.

17. IlpuMeHeHre TPUHITUIA CKUMAIOIIUX OTOOPAKEHUI K TPUOINKECHHOMY
PELIEHUIO JIMHEWHBIX HHTErPaIbHbIX ypaBHeHUN Dpenroapsma BTOPOro poja.

18. O600IEHHBIN NPUHIUIT CKUMAIOIIUX OTOOPAKEHUH.

19. IlpumeHeHnne 0OOOIIEHHOTO MPHUHIMMIA CKUMAIOMIMX OTOOPAKEHHH K
PELIECHNIO UHTErPaIbHBIX YpaBHEHU BonbTeppa.



Bomnpocs! k 3k3ameny 3a 6 cemecTp

1. JInHeliHBIE HOPMHPOBAHHBIE TIPOCTPAHCTBA M UX CBOMCTBA.

2. JIuneliHble MPOCTPAHCTBA CO CKAJIIPHBIM Mpou3BeaeHreM. CBOICTBA.

3. 'nnp0epTOBHI MPOCTPAHCTBRA.

4. Tlonarue optoronansHocTH. CBOMCTBA.

5. Teopema Pemmuxa 00 OpPTOTOHAJIBHOM PpAa3JIOKEHUH THILOEPTOBA

IPOCTPaHCTBA.
6. IloHaTne 00 3JIEMEHTE HAWIY4IIEro MNPUONMKEHHS B THIBOEPTOBOM
IIPOCTPAHCTBE.
7. OproroHajgpHble  CHUCTEMBI B  cenapaOelbHOM  T'HJIBOEPTOBOM
IIPOCTPAHCTBE.

8. Teopema 006 OpTOrOHAI3AITHH.

9. Psanpr ®yppe B aOCTPAKTHOM TMIBOEPTOBOM HPOCTPAHCTBE M HX
CBOMCTBA.

10.HaxoxeHue sieMeHTa HaWIydllero NpUOIMKEHUS B THIbOEPTOBOM
IIPOCTPAHCTBE.

11.ITonsTue o 6a3uce.

12.CymecTBoBaHHE  OPTOrOHAJIBHOTO O0asuca B TrwiIbOEPTOBOM
IIPOCTPAHCTBE.

13. Tononornyeckne NpoOCTPaHCTBA.

14.JIuHelHbIE TOMOJIOTHYECKUE MMPOCTPAHCTRA.

15. HenpepbiBHBIE THHEHHBIE oniepaTopbl. OrpaHUYE€HHOCTb.

16. HopMa nuHelHOro oneparopa u €€ BEIYUCIICHUE.

17. HenpepbiBHBIE JIMHEWHBIE ()YHKIIMOHAIBI.

18. HopMma orpanndeHHOro (hyHKIIMOHAA U €€ TEOMETPUUECKUN CMBICTT.

19. Teopema banaxa - Xana B risibO€pTOBBIX IPOCTPAHCTBAX.

20. Onepanuu HaJ JTMHEHHBIMU ONIEPATOPAMM.

21. AnreGpa orepaTopos.

22. O0patHbI# onepaTop M ero CBONCTBA.

23. Teopema 06 0OpaTHBIX onepaTopax.

24. TTocnenoBaTeIbHOCTD JIMHEHHBIX ONIEPATOPOB.

25. Teopema banaxa-IIITelinray3a.

26. CxomuMocTh  mocnegoBaTenbHOCTH — cpegnux — Deitepa  nus
TPUTOHOMETPHUUECKUX psA0oB Dyphe.

27. Teopema Pucca o0 oOmem Bujge 00 o0O0ImEeM BUIE JHUHEHHOTO
OTrpaHUYEeHHOro (PYHKIIMOHAJIA B THJILOEPTOBOM MPOCTPAHCTBE.

28. CoOcTBeHHBbIE 3HAYEHUA U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
oreparopa.

29. HaxoxnaeHue COOCTBEHHBIX 3HAYE€HUH UM COOCTBEHHBIX (YHKUIUN
MHTErpajIbHOTO oneparopa Ppearosnbma.

30. CuekTp IMHEHHOTO oreparopa.

31. KoMnakTHOCTb B IMHENHBIX HOPMUPOBAHHBIX IMPOCTPAHCTBAX.

32. Kpurepuii KOMIaKTHOCTH.

33. JlocTaTouHbIE YCIOBUS KOMIIAKTHOCTA MHO>KECTBA.

34. KoMnakTHbIE ONEPaTOPhl B JTUHEHHBIX HOPMHUPOBAHHBIX TPOCTPAHCTBAX



Y UX CBOMCTBA.

35. OmnepaTopbl HOPMAJIBHOI'O THUIA: OIPAHUYEHHOCTb, CUMMETPUYHOCTb,
KOMITAaKTHOCTb.

36. CuMMeTpUYHbIE  KOMIIAKTHbIE  ONEpPaTOppl B  TWIBOEPTOBBIX
npoctpascTBax. OnpenencHue.

37. CBoiicTBa COOCTBEHHBIX 3HAYEHUHI M COOCTBEHHBIX BEKTOPOB
CUMMETPUYHBIX KOMITAKTHBIX OIIEPATOPOB B T’MIBOEPTOBOM IPOCTPAHCTBE.

38. CtpykTypa crekTpa.

39. Teopema ['mnsbepra - [lmuara.

40. AJNTOpUTM PpELICHHS CUMMETPHYHBIX HMHTETPAIBbHBIX YPAaBHEHHI
®pearoiaprMa BTOPOTO PoOJia C MOMOIIBIO Pa3I0KEHUS IO COOCTBEHHBIM (DYHKIIHSIM.
[IpumepHbIe 3anaun
1. HaifTu pacctosHue Mex1y OECKOHEYHBIMH YHCIIOBBIMU TOCJIEI0BATEIbHOCTIMU

X M y BIpocTpaHcTse [', Tre
12 22 32 42 52 12 22 32 42
X=| Ty 5 3s 1 = B B y= S 12 A2° A3 A4
22022

2. B mpoctpanctee L,[0,1] 3a1aHO MOAIIPOCTPAHCTBO V, C IOMOIIBIO Oa3uca
fi=f=1,f,=f,@)=¢. Jns 3anaunoit ¢yakuuu x=x(t)=3—2¢ HalTH
3JIEMEHT HAaWTydIlero npuonmxenus B L,[0,1] 1 BeIMUUHY YKIOHEHUS OT V.

3. Haiitu conpsixeHHbIH onepatop A k onepatopy A:l, —1,, JelCTByIOIEMY 110
caenyrommm popmynaMm Ax =(x;,0,x,,0,...), x=(x,x,,...)el,. byzer m A

CaMOCONPSIKEHHBIM?
4. B npocrpanctBe LJ[-1,1] OpTOHOPMHUpPOBaTb CUCTEMYy  (DyHKIUIA

{1;6-8;t° =2t;1).



