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PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

51.0.15 ®yHKUMOHaNbHbBIV aHanNu3

1. Koa u HaumeHoBaHue HanpasneHusa nogrotoBku: 01.03.01 maTtemaTtuka

2. Mpodunb noaroToBKU: AnddepeHuUmansbHble ypaBHEHUS, ANHAMUYECKUE CUCTEMbI U
onTMMarbHOe yrnpasneHve

3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kadbeppa, oTBevarowan 3a peanusauumio AUCLUUNIUHBLIL: (OYHKUMOHANBbHOIO aHanumsa u
onepaTopHbIX ypaBHEHUN

6. CocrtaButenu nporpammbl: KameHckun Mwuxamn Wropesud, AO.g.-M.H., npodyeccop;
bonoapeB AHgpen CepreeBud, K.p-M.H., npenogaBaTenb;, MaTeMaTU4eCcKUin qakymnbTeT,
kadbeapa pyHKLMOHANbHOIO aHann3a 1 onepaTopHbIX YpaBHEHNI

7. PekomeHpoBaHa: Hay4YHO-METOAMYECKMM COBETOM MaremaTtmyeckoro dakynbTeTa,
npoTokos ot 25.05.2023, Ne 0500-06

8. YuebHbIn roa: 2024-2025, 2025-2026 CemecTtp(bl): 4-6



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S611s1K0MCs:

- JoBedeHne [0 CTyOeHTOB uaen U MeTofoB (OYHKUMOHANbHOro aHanusa, KOTopbiv
ABNAETCA S3bIKOM COBPEMEHHOW MaTeMaTuKku, r[Ae LUMPOKO MUCMOMb3YTCA  MOHATUSA
yHKUMOHaNbHOro npoctpaHcTBa (6eCKOHEYHOMEPHOrO) 1 OTOBPaXXeHUst TaknMx NPOCTPAHCTB.

3adayu y4yebHoU OuCyUMNIUHbI:

- COCTOSAT B pa3BUTUN y CTYAEHTOB ABOMHOIO 3pEHUS: C OOHOW CTOPOHbI YMEHUS CneauTb
3a BHYTPEHHEN NOrMKon pasBuUTUA TEOPUN (PYHKLIMOHANBHOrO aHanmsa, a ¢ Apyron He ynyckatb
13 Bnaa obcnyxnBaemyro 3aTMMmn Teopmammn npobnemMaTtmky Krnaccu4eckoro n gaxe npuknagHoro
aHanusa, B YaCTHOCTW, BOMPOCOB, CBA3a@HHbIX C UHTerpanbHbiMU ypaBHeHuaMu dpearonoma u
BonbTeppbl.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
[AucumnnnHa oTHocuTCA K obasatenbHon Yactn bnoka b1.
11. MnaHupyemble pe3ynbTaTbl O0y4YeHUSA MO AucuMNMHe/MoAaynio (3HaHUA, YMeHus,

HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMuM OCBOeHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEeHLUMSAMU BbiNYCKHUKOB):

Kopn HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEHL MM
Or1K- | CnocobeH OlNK-1.1 | NMpumeHsieT 3HaTb: 6a30Bble 3HaHUS, NOMy4YEeHHbIE B
1 NPUMEHATb 6asoBble 3HaHuS, obnactn maremaTnyeckux nu(Mnm) ecTecTBEHHbIX
dyHOaMeHTanbHbl nony4YeHHble B HayK
€ sHaHns, obnactu YmeTb: ucnonb3oBatb 6a30Bbie 3HAHWS,
nony4YeHHble B MaTeMaTU4eCKMX
obnactu () norny4YeHHble B 06nactv MaTtemaTuyeckmx nu(mnm)
MaTeMaTU4eCKUX 1 €CTECTBEHHbIX Hayk | ECTECTBEHHbIX HayK
(vnn) BnapeTb HaBblkaMM  MaTeMaTU4ecKoro W
€CTECTBEHHbIX CTaTUCTUYECKOTO MOOEenupoBaHus npu
HayK, U NMocTpoeHnn Moaenen OU3n4eckmux npoLeccoB 1
ncnonb3oBaTth UX B ABMNEHUN n ncnosnb3oBaTb nx B
npodpeccnoHarnbHO npogeccnoHanbLHON OeaTenbHOCTH
" OesaTenbHOCTU OrK 1.2 | OueHuBaeTt n | 3HaTb: MeToAbl pelweHns 3agady B obnactu
topmynupyeT MaTeMaTU4ecKnx n (UnNn) eCTECTBEHHbIX HayK.
aKkTyarbHble W|Ymerb  oueHuBaTtb U hopMynMpoBaTb

SHa"MMbIE aKkTyarnbHble n 3Ha4YMMble npobnemsl

npobnemsol

dyHOaMeHTarnbHowm MaTemarmku.

MaTemMaTvKu BnapeTb: CMOCOOHOCTLIO  OUEeHMBaTb U
opmynunpoBatb aKTyarnbHble 3agjaum
npodeccnoHanbHONn OeATENbHOCTU, NMPUHUMATb
npaBunbHoe pelueHne Ha OCHOBE
TeopeTUYECKUX 3HaHUN

OlK-1.3 | AHanusnpyet n | 3HaTb: METOAbI peLLeHns 3aaay

NPUMEHSET HaBbIKM | NPOeCcCUOHaNbHON AeATENBHOCTY.

BbliOOpa MeToAoB | YMeTb: aHanu3npoBaTb U NPUMEHSATb HaBbIKK

peLleHus 3apay | Bbibopa METOLOB peLleHus 3agay

npodpeccnoHanbHon | NnpodeccrMoHanbHOM AeATENbHOCTM Ha OCHOBE

OEeATEeNbHOCTU  Ha | TEOPETUYECKUX 3HAHUN.

OCHOBE Bnapgetb HaBbIKaMu peLueHus 3apay

TEeopeTnYeCcKunx npodeccnoHanbHOn OeaTenbHOCTH

3HaHWN

YK-1 | CnocobeH YK-1.1 AHanuanpyet 3HaeT: OCHOBHbIE CNOCObbl KPUTUHECKOTO
OCyLeCTBNATb npobnemHyio aHanusa u cuHTesa nHdopmaLmm; CyLLLHOCTb
Mowck, cuTyaumio Kak | dhunocodckoro aHanusa sBneHuit, 6asosble




KpUTU4ECKNin
aHanu3 u cuHTE3
MHopmMauun,
NPUMEHSITb
CUCTEMHbIVN NOAXOA,
ans peLleHuns
nocTaBfeHHbIX
3agad

cucrtemy, BbIABNAA
ee cocTtaBndume n
CBA3N Mexay HUMn

MOMOXeHWs1 CUCTEMHOIO NOAX0Aa, CYLLHOCTb
npobnemHon cutyauumn B €e COOTHOLLEHUM C
NOHATUSAMKN «nNpobnemay, «3agada,
«MNPOTMBOPEUUSI», OCHOBbI yNpaBreHu s
paspelueHnem NnpobnemMHbIX CUTyaLuni;

YMeeT: NpMMeHATb OCHOBHbIE CMOCOObI
KPUTUYECKOrO aHanmaa nHdopmauuu;
NPUMEHATbL CUCTEMHbI NOAXO0M ANS peLleHns
MOCTaBMEHHbIX 3a4au4, BbISIBMATb NPO6eMHbIe
cuTyauun, onpeaensTb NyTU U CPeACcTBa UX
paspeLleHns:;

BnapeeT: OCHOBHbIMUM CNOCOBaMM KPUTUYECKOTO
aHanusa MHdopmMaunn; HaBblIkaMn KPUTNHECKOTO
aHanm3a npobnemHon cuTyauumn Kak CUCTEMBI,
BbISIBNEHWSI €€ COCTaBSIOLWNX N CBA3EN MeXay
HUMK, BbIGOpa NyTen N CpeacTB ee paspeLleHms

YK-1.2

Wcnonb3ys noruko-
METOA0NIOrMYECKUIN
WHCTpYMEHTapun,
KpUTUYECKN
oueHvBaeT
HaEeXHOCTb
NCTOYHWKOB
MHdopmMaLuum,
COBPEMEHHBIX
KOHLIeNUUn
dunocodckoro n
coumaneHoro
Xapaktepa B CBOeMN
npeameTHom
obnactu

3HaTb: MeTOAbl KPUTUYECKOro aHanm3a n OLEeHKM
COBPEMEHHBIX Hay4HbIX OOCTWXKEHUN, a Takke
MEeTOAbl TFEHEePUPOBaHUSA HOBbIX UWOEW npwu
peLleHnn uccrnegoBaTenbCkMX U MPaKTUYECKUX
3aga4y, B TOM 4uCre B MEXOUCLUMMMHAPHBLIX
obnacTsx; OCHOBHOe coaepxaHue hunocodckmnx
MOHATMN W KaTeropun, 3Tanbl  pa3BUTUSA
dunococbum un ee pasgenbl, OCHOBHbIE
Knaccuyeckne u coBpemeHHble dunocodckue
HanpasreHns " KoHLienuum, 6asoBble
NorM4yeckne U HayyHble MeToabl (TeopeTuyeckne
" aMMNMpU4eckune) nccregoBaHus "
dunnocodckoro OocCMbICNEHMS Mupa, MpaBuna
OLEHKN HaAEXHOCTN MCTOYHMKOB MHAOpMaLmm;

YMeTb: Mpu peLleHnn UCCrneaoBaTenbCKuX U
npakTU4Yeckux 3agay reHepMpoBaTb HOBblE naeun,
NCXOASA M3 HaNWYHbIX PeCypCoB U OrpaHNYeHun;
aHanusmpoBaTb KNaccuyeckne M COBPEMEHHbIE
dunocodckne HanpaBneHus M KOHUEenuuum ¢
OrMoOpOW Ha NMOHATUIMHO-KaTeropuarnbHbIn annapat
N JOrMKO-METOAONOrMYECKUA  NUHCTPYMEHTApPUN

dunococun, KpUTUYECKn oueHuBatb
HafeXHOCTb WUCTOYHWNKOB nHdopmauuu,
ncnonb3oBaTb MPOTMBOPEYUBYIO MHEOPMaLNIO,
codepxawyroca B pasHbiX  PUNOCOPCKUX
KOHUEenuMax  npuv  peweHnM  nNpobneMHbIX
cuTyauum;

BnapeTb HaBblkaMW: KPUTMYECKOTO aHanums3a u
OLEHKN COBPEMEHHBIX HaYYHbIX AOCTUXKEHWUNA U
pe3ynbTatoB  OEeATENbHOCTM MO PELUEHUIO
nccrnegoBaTenbCkUX U MpakTUYecKnx 3ajad, B
TOM 4ucrie B MeXOUCUUMIMHApPHbIX obnacTax;
HaBblkamu NCMNonb30BaHusA noruko-
MEeTOAONOrMM4YecKoro WHCTPYMEHTapus B
npouecce UNOCOGCKOr0 OCMbICIIEHUS MUPA,
KPUTUYECKOrO aHanmM3a W OUEHKM HadeXHOCTU
WUCTOYHUKOB  MWH-cbopmMaumm, B TOM 4ucne
dunocodcknx KoHLenummn, paboTbl c
NpPOTUBOPEYMBOM  WH(pOpMaLMENn U3  pasHbiX
NCTOYHWKOB, onpegeneHusi BO3MOXHOCTEMN




NMPUMEHEHUST  MOSIOXKEHUN  KNacCUYeckmx U
COBpPEMEHHbIX (UNOCOCKNX HaMpaBfieHUn wu
KOHUenuun  ans peLueHus nNpobnemHbIx
cUTyauun.

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHuuax/vyac. — 9/324.
Popma NPOMEXYTOYHON aTTecTauumm — 3a4eT (4 cemMecTp), ak3aMeH (6 cemecTp)

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bcero Mo cemecTpam
Bug yuebHon paboTbl 4 cemecTp 5 cemecTtp 6 cemecTp
y. 4y,B y. y.,B . 4y.,B
dopme copme topme
nn mn nn
AyOVTOpHbIE 3aHATUSA 136 68 18 50
B TOM 4uncne: 34 0 0 34
neKkumm
npakTu4eckme 102 68 18 16

nabopartopHble 0 0 0 0
CamocTosTensHas paborta 152 76 36 40
dopma NpoMEXYTOYHOM 36 3a4éT Ok3ameH
arrectaumm -0 — 36 vac.
(ox3ameH — 36 vac.) yac.
Urtoro: 324 144 54 126
13.1. CopepxaHue QUCLUUNINUHbDI
Ne n/n HanmeHoBaHve CopepxaHue pasgena AUCLUNIIUHDbI

pasgena oUCLUUMIIUHbI
1. NNekuun

JlnHelHble onepaTopbl U hyHKUMOHanMbI (onpeaeneHus). Teopema o
NIMHENHOM onepaTope, HeENpPEepPbIBHOM B 0AHON Touke. OrpaHUYeHHbIN
NVHENHBIN onepaTop 1 Teopema O CBSI3U OrpaHNYEHHOCTU NMHENHOTO
onepaTopa C ero HenpepbIBHOCTLIO. TeopeMa 06 orpaHNYeHHOCTH
NMHEHOTro onepartopa, onpeaeneHHoro Ha KOHEYHOMEPHOM MPOCTPaHCTRE.

Hopma nunHelHoro orpaHMyeHHoro oneparopa (onpegenexue). Teopema o
BblYMCIIEHUN HOpMbI onepaTopa. Onepatop Ppegronbma B NPOCTPAHCTBE

Cla,b] n ero Hopma. OnepaTop avddepeHUpoBaHNs B Cla, b] nun3
1
NuHeiHble C'[a,b] ; C[a,b]
11 OrpaHun4eHHble MPOCTPaHCTBO MMHENMHBIX OrPpaHUYEHHBIX ONepaTopoB. Teopema O NosHoTe
oneparopel NPOCTPaHCTBa NNHENHbIX OrPaHNYEHHbIX ONepaTopoB (B CMbICIe

paBHOMepHON cxogumocTn). CneacTene Ans CONPSKEHHOrO NPOCTPaHCTBA.
[MpounsBegeHve NMHENHbIX ONepaTopoB.

CunbHas cxoaMMOCTb NMHENHBIX ONEPaTOPOB, CBA3b C PABHOMEPHOM
CX0OUMOCTLI0. MpMHLMN paBHOMEPHOM OrPaHUYEHHOCTH (NeMma 1 TeopemMa).
Teopema 0 NOMHOTE NPOCTPAHCTBA NMIMHENHBLIX OrPaHUYEHHBLIX ONEpPaTOpPOB (B
CMBbICIE CUMbHOW CXOAUMOCTH).

Teopema 0 NPOAOCIHKEHUN NMIMHENHOTO onepaTopa No HeNpepbLIBHOCTA Ha BCe
npocTtpaHcTBo. ObpaTumbiii 1 0bpaTHbIA onepaTopbl (onpegenexHns).
Teopema 0 NMHeNHOCTU obpaTHOro onepartopa.

Ycnosue o06paTUMOCTU NMHEHOIO onepaTtopa. Ycrnosue obpatumocTu
FIMHEHOro onepaTtopa W orpaHu4yeHHocTH obpaTHoro. Jllemma 06
o6paTUMOCTU NMHEHOro onepatopa U obpaTHom onepatope. HenpepbiBHO
obpaTtumbin onepaTop (onpegerneHue). CrnegcTeme 0 HENPEPbLIBHO
obpaTMMoM onepaTope.

1.1 O6paTtumble onepaTopbl

Teopema baHaxa 0 HenpepbIBHOW 06paTMMOCTK onepaTopa (4Be NEMMbI U1




Teopema).

Pe3onbBeHTa NMHERHOro onepartopa u ero cnekTp (onpenenenus). Teopema
O perynsipHoM MHOXEeCTBE M NPeACTaBNeHN pe3oSibBEHTbI, CNeACcTBUeE Ans

crnektpa. Teopema 06 OTKPbITOCTM PErynspHOro MHOXeCTBa, crieacTeme Anis
cnekTpa

13

3amKHyTble onepaTopbl

3amkHyTble onepaTopbl (onpeaeneHne). Teopema 0 3aMKHYTOCTU
OrpaHM4eHHoro onepartopa. 3amKHyTOCTb onepaTopa AnddepeHLMpoBaHns

. Cla,b]

Teopema 0 3aMKHYTOCTM onepartopa, 06paTHOro K 3aMKHyTOMY, CneacTane
ANns HenpepbIBHO obpaTnmoro onepaTopa. [lekapToBo npousseaeHme
NMHENHbIX HOPMUPOBAaHHBIX MPOCTPaHCTB (NIMHENHbIE onepaunn, HopMa K
nonHota). Npadurk NuHenHoro onepartopa. Jlemma o rpadunke 3aMKHYTOro
onepaTopa. Teopema 0 3aMKHYTOM onepaTtope, onpeienieHHOM Ha BCeM
NPOCTPaHCTBE.

1.4

JInHenHbIe
OrpaHUYeHHble
PYyHKUMOHarbI

lMpogomkeHne NMHENHOro OrpaHNYEeHHOro byHKUMOHana — nemMmma 1
Teopema XaHa - baHaxa (aokaszaTenbcTBO Ansi cenapabenbHOro
BELLLECTBEHHOro NpocTpaHcTea). Tpu cneacteus. Jlemma o
OMOPTOroHanbHbIX CUCTEMAX.

O6Wwwin BUA NMHENHbIX OrPaHNYEHHbIX PYHKLNOHAMOB B MPOCTPAHCTBAX:

I, A< p<x) L,[a b]l< p <o)

KOHEYHOMEpPHOM,

(cnyyan p=2 6e3 gokasarenbcTBa).

, TMnNbbepToBOM,

BTopoe conpsikeHHOe NPOCTPaHCTBO U pedreKCMBHbIE NPOCTPaHCTBA.
Cnabas cxoaMMOCTb 9MeMEHTOB B HOPMUPOBAaHHLIX MPOCTPAHCTBaX
(onpeneneHue). MNpocTeiwne CBOWCTBA: eAMHCTBEHHOCTb criaboro npegena,
CBSi3b CO CXOAMMOCTbI0 MO HOPMe, orpaHMYeHHOCTb cnabo cxoasliencs
nocnenoBaTenbHOCTH, OLeHKa Ana HopMbl crnaboro npegena.

1.5

Cnabas cxoaMMocTb
ANeMeHTOB

Cnabo nonHble NpocTpaHCcTBa M Teopema O crnabon nonHoTe penekCUBHbIX
npocTpaHcTB. Teopema o crabon cxoanMOCTV B KOHEYHOMEPHOM
npocTtpaHcTBe. Crnabo OTHOCUTENBHO KOMMAaKTHbIE MHOXECTBa
(onpegenenue). Teopema 06 orpaHMyeHHOCTM cnabo OTHOCUTENBHO
KOMMaKTHOro MHOXecCTBa. Teopema O criabov OTHOCUTENBHON KOMMNAKTHOCTH
OrpPaHN4YEHHOr0 MHOXeCTBa B perieKCUBHOM NPOCTPAHCTBE
(ookasaTenbCcTBO ANng runbbepToBa NPOCTPAHCTBA).

1.6

ConpsikeHHble
oneparopbl

ConpsikeHHbI onepaTop (onpeaeneHne ang orpaHM4YeHHOro oneparopa).
OnepaTop Ppegronbma ¢ 44pOM, CYMMUPYEMbIM C KBAAPaToOM U

y L y
COMPSPKEHHBI K HEMY B NMPOCTPaHCTBE [a, b]. Teopema 0 NIMHERHOCTU 1
HopMe conpsikeHHoro onepatopa. OnpeaerneHve conpshkeHHOro onepaTopa
B rMnbGEepTOBOM MPOCTPaHCTBeE.

1.7

BnonHe HenpepbiBHbIE
onepaTtopbl

BrnonHe HenpepbIiBHbIE ONepaTopsbl (onpeaeneHne). Teopema 0 MHOXeCTBe
BMOJIHE HEMPEPbLIBHBIX ONepaTopoB. TeopeMa O BMOJIHE HEMPEPLIBHOCTY
oneparopa, onpeaeneHHoro Ha KOHeYHOMEPHOM NPOCTPAHCTBE, UMK
OEVNCTBYIOLLIEr0 B KOHEYHOMEPHOE NPOCTPAHCTBO. Teopema O BNOJSHe
HenpepbIBHOCTU onepartopa, ConpsAXeHHOro K BrnojiHe HenpepbiBHOMY.
BnonHe HenpepbiBHbIE OnepaTopbl U cnabasi CXoaguMOCTL (ABE NEMMbI U
Teopema).

BrnonHe HenpepbiBHOCTL onepaTtopa ®pearonbma ¢ HenpepbIiBHbIM S4POM:
s Cla,b] ; Cla, b], s L2[a,b] o Cla, b], s L2[ab] o Lo[a,b]

BnionHe HenpepbIBHOCTL onepaTopa ®pearosnibmMa ¢ SAPOM, CyMMUPYEMbIM C

KBagpaToMm, U3 LZ [a’ b] B L2 [a’ b]. Teopus Pucca — Wayaepa nuHeniHbIX
ypaBHeHWn BTOPOro poaa. Jlemma 0 MHOXeCTBe 3Ha4yeHu onepaTtopos

*

I—A,l—A"

1.8

JInHelHble ypaBHeHUS
BTOPOro poaa

MepBas, BTOpas 1 TpeTbs TeopeMbl Ppegronbma. MHTerpanbsHble ypaBHeHNS
dpegronbma BTOPOro poAa ¢ BbIPOXAEHHbIMU SApamMu.

2. MpakTuyeckue 3aHATUA




2.1

METPUYECKME
MPOCTPAHCTBA

OnpepgeneHne meTpuveckoro npoctpaHcTea. Mpumepsl. LWapbi.
OrpaHu4eHHble MHOXECTBaA.

CxogmmocTn B MeTpudecknx npoctpaHcTsax. CBOMCTBA CXOAALUMNXCH
nocnegoBaTenbHOCTEN. HenpepbIBHOCTb METPUKM MO COBOKYMHOCTU
nepemeHHbIX. [pumepsl

MonHoTa MeTpuYeckmx NpocTpaHcTB. [NpruMepbl NOMHbLIX NPOCTPaHCTB.
MprvMep HENOnHOro NPOCTpaHCcTBa

TO4YKM NPUKOCHOBEHNS 1 3aMblKaHNA MHOXeCTB. CBOMCTBax onepauum
3aMblkaHus. Teopema 0 TOYKM NPUKOCHOBEHUSA MHoXecTBa. [NpeaensHon n
M301IMPOBAHHOW TOYKM.

3amMkHyTble MHOXeCTBa. Teopema 06 o6beanHeHM 1 nepeceveHmnn
3aMKHYTbIX MHOXECTB

BHyTpeHHMe Toukn. Onepaums B3ATUS BHYTPEHHOCTU MHOXECTBA U ee
cBoKicTBa. Teopema o CBSI3M onepauuii 3aMblKaHWUs 1 B3ATUS BHYTPEHHOCTM
MHOX€ECTBa.

OTKprTbIe MHOXeCTBa. Teopema O CBA3U OTKPbITOCTN MHOXECTBa U
3aMKHYTOCTW €ro AonoJIHEHUA. Teopema O CBOWCTBaX OTKPbITbIX MHOXECTB.

HOCTpoeHVIe OrpaHN4YeHHbIX OTKPbITbIX 1 3aMKHYTbIX MHOXXECTB Ha I'Ip‘i-lMOVI

Teopema O NMOJIHOTE NoanpoCTpaHCTBa. Teopema O BJ10XK€HHbIX Llapax.

COBepLueHHble, NNOTHblIe, BCOAY MIOTHbIE, HUTAe HE NITOTHbIE MHOXECTBaA.
Teopema O NMOnoJIHEHNN

MHoecTBa nepBou 1 BTOpou kaTeropuii. Teopema bapa.

CenapabenbHoro npoctpaHcTea. MprmMepbl
cenapabenbHbIX 1 HecenapabenbHbIX NPOCTPaHCTB

HenpepbliBHbIE 0TOBPakeHNs METPUYECKMX NMPOCTPaHCTB. TeopemMa 06
3KBUBANEHTHOCTM onpeaeneHunii HenpepbIBHOCTY Yepes €, O 1
nocrnefoBaTenbHOCTU. [1Be TeOpeMbl O HENPEPbLIBHLIX (OYHKLUSAX U
npoo6pasax OTKPbITHIX Y 3aMKHYTbIX MHOXECTB.

Ycnosue Nunwuua n oxmmarLwme otobpaxeHus. MNpuHUMN CxnMmaroLwmx
oTobpaxkeHwui (C oueHkon norpewwHocTn). lNpumeHeHne npuHUMna
CXKMMaIOLLMX OTOBPaKEHNN K MHTErpanbHbiM ypaBHeHUsMm dpegronbma
BTOPOro poaa.

OTHOCMKTENBHO KOMMAKTHOrO M KOMMAKTHOIO MHOXecCTBa. Teopema 06
OrpPaHNYEHHOCTM OTHOCUTENIBHO KOMMAKTHOrO MHOXeCTBa. Teopema
BenepuwTpacca.

BrnonHe orpaHnyeHHOro MHOXecTBa. Teopema 06 OrpaHU4YEeHHOCTUN BMOJHE
orpaHnyeHHoro MHoxectea. Teopema Xaycgopda

OrpaHu4eHHble, paBHOCTENEHHO HENPEPLIBHbIE, OTHOCUTENBHO KOMMAaKTHbIE
MHoxecTBa B Cla,b] (Teopema Apuena).

2.2

NIMHEWHBLIE
MPOCTPAHCTBA

JlnHeHoe NpocTpaHCTBO (onpefeneHne u NpocTenne CBOMCTBA).
Mpumepbl NIMHENHBIX MPOCTPaHCTB.

BbII'IyKJ'Ioe MHOXeCTBO. JIMHelHasa 3aBUCMMOCTb M HE3aBUCUMOCTb
3NEeMeHTOB. JInHenHoe MHoroo6paame

PasmepHOCTb NUHEHOro MHOroo6pasus. basuc nMHeHoro MHoroobpasausi.
MpsAmasi cymma nMHenHbIX MHOrooopasui.

2.3

HOPMMPOBAHHBIE
MPOCTPAHCTBA

HopmupoBaHHoe npocTpaHcTBo. OnpeaeneHns 1 NpocTeilLne CBOMCTBA.
MprMepbl HOPMUPOBAHHbBIX NPOCTPAHCTB.

Panbl aneMeHTOB HOPMUPOBAHHOMO NPOCTPaHcTBa. CxoadaLmecs u
abCconoTHO cxoadaLmnecs paabl.

OKBMBanNeHTHblIe HOPMbI (ONpedeneHne 1 npocTenwine cBOMCTBa). Teopema
06 3KBMBaNeHTHOCTM HOPM B NIO6OM KOHEYHOMEPHOM HOPMUPOBAHHOM
NPOCTPaHCTBE.

3aMKHyTOCTb KOHEe4YHOMEpPHOro NNHENHOro MHOI'006p83I/IF|. MonHoTa
KOHEeYHOMepHOro JNIMHENHOro NPOCTPaHCTBA.

Pa3pellMocTb MHTErpanbHbIX ypaBHeHWU BonbTeppa BToporo poga.

KomnakTHOCTb 1 KoHe4YHOMepHOCTL (nemma Pucca, Teopema 06
OTHOCUTENBHOM KOMMAKTHOCTM BCSAKOTO OrpaHNYeHHOro MHOXECTBA B
HOPMWPOBaHHOM MPOCTPaHCTBE).

2.4

NMPOCTPAHCTBA CO
CKANAPHbLIM

JInHenHoe NPoCTPaHCTBO CO CKansipHbIM NPou3BeAeHMEM (onpeaeneHue).
HepaBeHcTBO Kowu - ByHsIKOBCKOro, Hopma, HenpepbIBHOCTb CKarsipHOro
npoussegenus. OnpegeneHune runbbepToBa npocTpaHcTBa. [pumepsl




NPOMN3BEOEHNEM

MPOCTPAHCTB CO CKaNsipHbIM NMPOV3BEAEHMEM.

CBOWCTBO OPTOroHanbLHOCTU. TeopemMa O pasfnoXeHUn arieMeHTa B CyMMY
NpPoeKuunin.

Teopema 0 NOTHOCTU IMHENMHOTO MHOrO0GpPa3ns B rmnb6epToBOM
NpOCTpaHCcTBe.

OpToroHanbHble CUCTEMbI 3N1EMEHTOB. TeopemMa 06 OpToroHasibHOM cucteme
B cenapabenbHom npocTtpaHcTee. MNpouecc optoroHanusauuu Lmnagra.

3apgava o Havnyywen annpokcumaumn. HepaseHcTBo beccens u
cxooumocTb psaa dypee.

2.5

N3mepumbie pyHKLMN 1

+
MHOXeCTBO C

MHoxecTtBa Mepbl Hynb. CTyneHyaTble YHKUUN, AENCTBUS HAS HUMMU.

N3mepumbie yHKUMKN, OENCTBUS HAO HUMKW. VIHTerpmpoBaHue cTyneH4aTbixX
dyHkuun. Ceoncrtea nHTerpana. [lse nemmbl 0 nocnegoBaTenbHOCTAX
CTyneH4yaTblX OYHKLMA.

+ +
MHoXecTBO PyHKUUIA C , AENCTBNSA Hag PYHKUMAMMN U3 C" . KoneurocTb

+
noyTn BCrogy MyHKUMI 13 C

+ +
WHTerpan B MHOXecTBe c. MMpocTenwmne cBOMCTBA UHTErpana B c

+
Teopema o npeaenbHOM Nepexoae B C rof 3HaKoM UHTerpana.
CnepactBue.

Kputepuii nHTerpupyemoctu no Pumany doyHKLMK x(t) B TepMuUHaXxX OyHKLMN

Xy X , crneacTteue. Teopema 06 UHTErpUpyemMocTu pyHKUMM No PumaHy B

TepPMUHax nocregoBaTeNbHOCTEN CTyneHYaTbiX OyHKUMN. DyHKLUUN X Xy

[I0Ka3aTenbCTBO paBeHcTa nouth Bology %, X =X Kputepuii IleGera
VHTErpupyeMocTy yHKLUMM Mo PumaHy

2.6

CymmMmunpyemble
YHKUMM 1 MHTerpan
Jlebera

Cymmupyemble dpyHkuum (onpegenexuve). lenctemsa Hag CyMmmMupyembiMuy
YyHKUNAMMN.

WHuTerpan B knacce cymmupyeMbix pyHkuun (onpegenexmve). Ceonctaa
MHTerpana. Jlemma o npegcraBneHnn cymmmpyemon dyHkumm. Teopema
Benno JleBun, cneacteus 1 n 2.

Teopema 0 CBS131 HeCOBCTBEHHOro MHTerpana PumaHa ons
HeoTpuuaTtensHon pyHKUMM ¢ nHTerpanom Jlebera. MNpumep yHKLMK
HeCOBCTBEHHO UHTErpUpyeMon no PumaHy, HO HE CyMMUPYEMOW.

Teopewma Jlebera o npegensHOM nepexoae nNoA 3HakoM uHTerpana (Tpu
nemmbl). Cnegcreus 1 1 2. Teopema Pary.

2.7

Mepa MHOXecTBa

OnpegeneHne n3amMeprMoro MHOXeCTBa 1 ero mMepsbl. [pocTeline cBoncTBa
N3MepuMbIX MHOXeCTB. TeopeMa 06 06begUHEHUN N3MEPUMbBIX MHOXECTB,
cneacrTene Ans nepeceyeHns UsMepuMbix MHOXeCTB. Teopema o mepe
obbeanHeHWs NonapHoO He NepeceKatroLwnXcs U3MEepPUMbIX MHOXECTB.
Teopema o0 Mepe 06beanHEHNS pacLNpsOLLENca NocneaoBaTenbHOCTH
n3MepuMbIX MHOXeCTB. Crneacteme o Mepe 06 beaAMHEHUS U3MEPUMbIX
MHOXecTB. Cneactene o Mepe nepeceyeHns yobiBaroLLen
nocnefoBaTenbHOCTU U3MEPUMbIX MHOXECTB.

CyulecTBOBaHNe HEU3MEPMMOro MHoOXecTBa (MHoXecTBO Jly3unHa).
CTpyKTypa M3MepuMoro MHOXeCTBa NONOXUTENbHON MepbI.

2.8

Teopus JlebGera

BHelwHAa mepa MHOXecTBa. Teopema O BHELIHeN Mepe N3Mepumoro
MHOXecTBa. Teopema 06 N3MepMMOCTUN MHOXECTBA B TEPMUHAX BHELLHEN
mepbl. OnpegeneHve n3amepmMMoro MHoxecTtsa no Jlebery B TepmunHax
BHELUHEWN N BHYTPEHHEWN Mepbl.

PyHKUMK, namepumeble no Jlebery. Teopema o MHOXeCTBax pyHKLNIA,
nsmepumbix no Jlebery n no Puccy.

Onpegenenne no Jlebery nHterpana oT orpaHMYeHHON N3MEPUMON PYHKLIMK.
Teopema o coBnageHun nHterpana no Jlebery n nHterpana no Puccy ot
OorpaHu4eHHon namepumon dpyHkumn. Onpegenexuve no Jlebery nHTerpana
OT HEeOrpaHUYeHHOW U3MepumMon yHKUuuK. Teopema o coBnageHum
MHOXeCTBa (PYHKLMI, UHTErpMpyemMbix No Puccy, ¢ MHOXeCTBOM (DYHKLMHN,
WHTErpnpyembix no Jlebery.

2.9

WNHTerpuposaHue no
nsMepumMomy
MHOXECTBY.

WHTerpupoBaHue no namepmMomy MHoOXecTBy. [pocTenwine cBomcTBea.
Teopema 00 MHTErpuUpoBaHUM N0 0OBEANHEHNIO U3MEPUMBIX MHOXECTB.
Teopema 0 CyMMUPYEMOCTU HEOTPULUATENBbHOM OYHKLMN Ha 0O beaUHEHWM




O6006LLeHns Ha
©ecKkoHeuHbIN
NPOMEXYTOK U dOYHKL MK
HECKOJTbKMX
nepemMeHHbIX

N3MepuUMbIX MHOXeCTB. OLeHka MHTerpana no n3aMmeprMMomMy MHOXECTBY.
Teopema 06 abcontoTHOM HENpepbIBHOCTU MHTerpana JleGera.

Cnyuan 6eckoHe4HOro npomMexyTka. [lokazaTenbCTBO M3MEPMMOCTU
npegena nsamepumbix pyHkUMin. Mepa nepeceyeHuns yobiBatoLLemn
nocneagoBaTtesibHOCTU U3SMEPUMbIX MHOXXECTB.

Cny4yain pyHKLMM OBYX HE3aBUCUMbIX NepeMeHHbIX. Teopema PyouHu (6e3
Ook-Ba). Teopema 0 CyMMUPYEMOCTU NO NPAMOYTONbHUKY (OYHKLMKW, ONS
KOTOPOM CYyLLLEeCTBYET OAMH M3 NOBTOPHbIX MHTErpanos, ABa CNeacTBuS.

2.10

MpocTtpaHcTBa
CYMMUPYEMbIX OYHKLINIA

Lp[a’b] 0< p<oo)'

HepaBeHcTBo enbaepa. Hopma ang cnyyas

MpocTpaHcTBa . (onpegeneHve v NMHENHOCTb Anst

1<p<ew

L,[a,b]

MonHoTa npocTpaHcTBa . MpocTpaHcTBO L.[a,b] (onpeneneHue n

Hopma).
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JInHenHbIe
OrpaHW4YeHHble
onepaTtopbl

3amMKHyTas opTOHOPMUPOBaHHAs CUCTEMA SMEMEHTOB (onpeaerneHue,
cxogumocTb paaa dypbe). Teopema 0 NONHOW OPTOHOPMUPOBAHHOMN
CUCTEME 3NEMEHTOB.

JlnHelHble onepaTopbl U yHKUMOHanMb! (onpegeneHus). Teopema o
NMHEHOM onepaTope, HenpepbiBHOM B OAHOM Touke. OrpaHUYeHHbIN
NVHENHBbIN onepaTop 1 Teopema O CBS3U OrpaHNYEHHOCTU NMHENHOTO
onepaTopa C ero HenpepbIBHOCThIO.

Hopma nuHeiiHoro orpaHuyeHHoro onepatopa (onpeaenexue). Teopema o
BbIYMCIIEHUM HOPMbI OMnepaTopa.

MpoCTpaHCTBO NMHENHbIX OrpaHNYeHHbIX orepaTopoB. TeopemMa o MoJHoTe
NPOCTPaHCTBA NNHENHBIX OrPaHUYEHHbIX ONepaTopoB (B CMbICIe
paBHOMEPHOW CXOAMMOCTH).

CunbHasi cXoaMMOCTb NIMHENHbIX onepartoposB, CBA3b C paBHomepHon
CXO0ANMOCTbHO.

Teopema 0 NpoaomKeHN NMHENHOTO onepaTopa Mo HENpPepbIBHOCTM Ha BCe
npocTtpaHcTBo. ObpaTumblii 1 0bpaTHbIN onepaTopsbl (onpeaeneHns).
Teopema 0 NMHENHOCTM 0BpaTHOro onepaTopa.

2.12

O6paTtmmble onepatopbl

Ycnosue o6patMMocTu NMHENHOTO onepaTopa. Ycnosue o6patmMmocTtu
NIMHENHOro oneparopa 1 orpaHM4YeHHoCcTH obpartHoro. Jlemma 06
obpaTnMocTu NMHeHOro onepatopa u obpaTtHom onepatope. HenpepbiBHO
obpaTtumbin onepaTop (onpegeneHue). Cneacreme 0 HENPEpPbIBHO
obpaTtMMoM onepaTope.

Teopema baHaxa o HenpepbIBHOM 06paTMMOCTU onepaTtopa (ABe NeMMbI U
Teopema).

Pe3onbBeHTa NMHEHOro onepartopa u ero cnekTp (onpegeneHus). Teopema
O perynsipHoM MHOXECTBE M NPEeACTaBNEHNN PE30SIbBEHTbI, CNEeACTBUE ANs

cnekTpa. Teopema 06 OTKpbITOCTM PErynsipHOro MHOXeCTBa, crieacTeue Anis
cnekTpa.

2.13

3am KHYTbl€ onepaTtopbl

3aMKHYTblEe onepaTopbl (onpegeneHne). TeopeMa 0 3aMKHYTOCTU
OrpaHVYEeHHOro onepartopa.

2.14

JInHenHble
OorpaHnYeHHble
dyHKUMOHanNbI

MpogomkeHne NMHENHOrO OrpaHNUYEeHHOro byHKUMOHana — nemMma u
Teopema XaHa - baHaxa.

O6Wwwnin BUA NMHENHbIX OrPaHNYEHHbIX PYHKLNOHANOB B HEKOTOPbIX
NPOCTPaHCTBAX.

BTopoe conpsikeHHOe NpocTpaHCTBO N peddrieKCMBHbIE NPOCTPAHCTBA.
Cnabas cxogumocTb 91eMEHTOB B HOPMMPOBAHHbIX MPOCTPaHCTBaXx
(onpegeneHue). NpocTeriwmne cBOWCTBA: €AMHCTBEHHOCTb criaboro npegena,
CB$i3b CO CXOAMMOCTbLIO MO HOPME, OrpaHMYeHHOCTb cnabo cxoasLlencs
nocnegoBaTenbHOCTH, OLeHKa Ans HopMbl cnaboro npegena.

2.15

Cnabas cxogumocTb
3MNemMeHToB

Cnabo nonHele NpocTpaHCTBa U Teopema O criabon NonHoTe pedIeKCUBHbIX
npocTpaHcTB. Teopema o crnaboii CXOAUMOCTM B KOHEYHOMEPHOM
npocTpaHcTBe. Crnabo OTHOCUTENbHO KOMMAKTHbIE MHOXECTBA
(onpepenerwne). Teopema 06 orpaHNYEHHOCTU ClNabo OTHOCUTENLHO
KOMMaKTHOro MHOXecTBa. TeopeMa o crnaboii OTHOCUTENbHON KOMMNaKTHOCTK
OrpaHMYEHHOro MHOXeCTBa B pedIEKCUBHOM NPOCTPaHCTBE
(ookasaTenbcTBo ANns rmnbbepToBa NPOCTPaHCTBA).

2.16

ConpsiXeHHble
oneparopbl

ConpsikeHHbI onepaTtop (onpeaeneHune Ans orpaHM4eHHoOro onepaTopa).
OnepaTtop Ppegronbma ¢ 44pOM, CYMMUPYEMbIM C KBAAPaTOM U




conpsikeHHbIN K Hemy B npoctpaHcTee L, [a,b]. Teopema o nuHeiHocTy u

HopMe conpsixeHHoro onepatopa. OnpeaeneHe ConpsKeHHOro ornepartopa
B rmnb6epTOBOM NPOCTPaHCTBE.

2.17

BnonHe HenpepbiBHbIE
oneparopbl

BnonHe HenpepbiBHbIE OnepaTopbl (onpeaeneHne). Teopema 0 MHOXECTBE
BMOSHE HenpepbIBHbIX OnepaTopoB. Teopema O BMOSIHE HEMPEPbLIBHOCTU
oneparopa, onpeaeneHHoro Ha KOHeYHOMEPHOM MPOCTPaHCTBE, UMK
OENCTBYIOLLLEr0 B KOHEYHOMEPHOE NPOCTPaHCTBO. Teopema O BNosiHe
HenpepbIBHOCTY onepaTopa, COMPSKEHHOrO K BMOMHE HeMNnpepbiBHOMY.
BnonHe HenpepbiBHbIE ONepaTopbl U cnabas cxoAnmMocTb (ABe NeMMbI U
Teopema).

2.18

BnosiHe HenpepbIBHOCTL onepaTtopa PpearofibMa ¢ HenpepbiBHbIM SAPOM:
ns C[a,b] 8 C[a,b], u3 L,[a,b] 8 C[a,b],ns L,[a,b] 8 L,[a,b].
BronHe HenpepbIBHOCTL onepaTtopa ®pearonbMa ¢ S4poM, CyMMUPYEMbIM C
ksagpartom, n3 L,[a,b] 8 L,[a,b]. Teopus Pucca — Laynepa nuHerHbIx
ypaBHEHUIN BTOPOro poaa. JleMMa 0 MHOXeCTBE 3Ha4eHu I onepaTopoB
I-Aunl-A".

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNX

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue pasgena
CamocTosiTensHas
n/n ANCUUNNNHBI Jlekummn | JlaBopatopHble | [MpakTnyeckue pa6oTa Bcero
1. MeTpuueckne npocTpaHcTBa 38 40 78
2. JInHenHbIe NnpocTpaHcTBa 4 5 6
3. HopmupoBaHHble
npocTpaHcTBa 16 30 46
4, MpocTpaHcTBa co
cKanspHbIM Npon3seeHnem 10 20 30
5.
Namepumbie yHKLUUN 1
c* 3 4 7
MHOXeCTBO
6. CymmMmupyemble OyHKLMN U 3 12 15
uHTerpan Jlebera
7. Mepa MHOXecTBa 1 3 4
8. Teopus Jlebera 4 4 8
WHTerpmpoBaHue no
N3MEPUMOMY MHOXECTBY.
9 0606L1J,eHVIF| Ha 4 3 7
BEeCKOHEYHbIV NPOMEXYTOK U
PYHKLNN HECKOMbBKNX
nepeMeHHbIX
10 MpocTpaHcTBa CyMMMPYeMbIX 3 4 7
dyHKUMIN
11 JInHeWHbIe orpaHnYeHHble 5 5 10 17
onepaTopsl
12 O6paTtmmMble onepatopbl 5 2 2 9
13 3aMKHyThLIE onepaTopbl 2 2 2 6
14 JInHenHbIe orpaHnYeHHbIe 4 > > 8
dyHKUMOHanMbI
15 Cnabas cxogumocTb 4 5 8
3MEMEHTOB
16 ConpsiXeHHble onepaTopsbl 6 2 4 12
17 BrnonHe HenpepbiBHbIE 4 2 13
onepaTopsl
18 JIMHenHble ypaBHeEHUS 4 2 1 7
BTOPOro poja




| Bcero | 34 | 0 | 102 | 152 | 288 |

14. MeTogM4yeckne ykasaHus Ans o6y4aroLwmxca No 0CBOEHMIO AUCLUMNIINHbI

Mpu M3y4eHUn AMCLMNNMHBI PeKOMEHAYyeTCs UCMonb3oBaTh Creayolme cpeacTaa:

- peKOMeHOyEeMYH OCHOBHYIO M AOMOMHUTENBHYO NUTEpPaTypy;

paboTa C KOHCNeKTaMu NeKUui;

MEeTOAMYECKNE YKa3aHMs 1 nocobus;

KOHTpOInbHbIE 3aAaHNA ANSA 3aKpenneHus TeopeTUYeckoro maTepuana;

3MEKTPOHHbIE BEPCUN YYEOHMKOB U METOAMYECKMX YKa3aHWA ONS BbINOSHEHUS NPaKTUYeCKMX

paboT.

CamoctosaATenbHasa y4vebHasi AeATenbHOCTb CTYAEHTOB MO  AucumnivHe «PyHKUMOHANbHbIN
aHanu3» npegnonaraeT M3ydyeHWe pekoMeHAyeMOW npenogaBaTenem nutepaTypbl NO  BoMpocam
NEKUMOHHBIX U NPaKTUYECKMX 3aHATUI (NpyBeOEeHbl BbiLE), CAMOCTOSATENIbHOE OCBOEHME MOHATUIHOMO
annapaTta 1 noAroToBKy K TEKYLLMM aTtTecTaumsam (KOHTPOSbHbIM paboTam) (MpMMepbl CM. HUXE).

Bonpocbkl NEKUMOHHbIX M NPaKTUYECKMX 3aHATUI OOCY)KOAKTCA Ha 3aHATMAX B BMAE YCTHOrO
onpoca — WHAMBMAYaANbHOrO M POHTanbHOro. pu nNoAroToBKE K NEKUMOHHBIM W MNPaKTUYECKUM
3aHATUSAM, 0DY4alOLMMCSl BaXXHO MOMHUTb, YTO MX 3adaya, OTBeYas Ha OCHOBHble BOMPOCHI MaHa
3aHATUS U OOMNONMHUTENbHBIE BOMPOCHI MpernofaBaTtens, nokasaTb CBOM 3HAHWMSA M KPYro3op, YMeHue
NOrMYecKkn MNOCTPOUTbL OTBET, BradeHMe MaTeMaTMdeckMM annapaTtoM WM WHble KOMMYHWKaTUBHbIE
HaBbIKW, YMEHME OTCTamBaTb CBOK MPoecCcMoHanbHy No3numo. B xoge ycTHOro onpoca BbiiBAAKTCS
AeTanu, KOTopble Mo KaknM-TO MPUYMHAM OKa3anucb HE4OCTAaTOYHO OCMbICIIEHHLIMW CTyAEHTaMUN B X04€
y4yebHbIX 3aHATUA. Tem cambiM OMpPOC BbLIMOSMHAET BaXHeWwune oby4alollyo, pasBMBaIOLLY U
KOppPEeKTMpyoLWwy (YyHKLMK, NO3BONSET CTyAeHTaM Yy4yecTb HeaopaboTkm u um3bexaTb ux npwm
MOArOTOBKE K MPOMEXYTOYHBIM aTTECTaLUNSM.

Bce BbINonHsieMble CTygeHTaMn CaMOCTOATENbHO 3a4aHNS (BbINOSIHEHME KOHTPOSbHON paboTbl)
noanexart nocriegyowen nposepke npenogasatenem. PesynbtaTtbl TEKyLWMX aTTeCTauni y4nTbiBatoTCA
npenogaBaTtenemM npu NpoBEAEHMN NMPOMEXYTOYHOW aTTectauun (4 cemecTp — 3a4eT, 6 cemectp —
3K3aMeH).

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUS AUCLUNIUHbI

a) OCHOBHas nutepaTypa:
Ne

NcTouHmk
n/n
CwmaruH, B.B. JlnHenHble onepaTopbl U (hyHKUMOHanNbI [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue
ans By3oB / B.B. CmarvH ; BopoHex. roc. yH-T .— OneKTpPOH. TeKCToBble AaH. — BopoHex:
1 | NspaTtenbcko-nonurpadunyeckuin LeHTp BopoHexckoro rocygapcTBeHHoro yHueepcuteta, 2011, —
CsobogHbIn aocTyn n3 WHTpaceTn BIy. — TekcToBbIN dann
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-200.pdf>.
CwmaruH, Buktop Bacunbesud, [lefcTBUTENBHBLIN aHann3 [OneKTPoHHbIN pecypc]: yuebHoe nocobue
> / B.B. CmaruH; BopoHex. roc. yH-T .— 3OneKTPOH. TeKCTOBble AaH. — BopoHex : N3gaTensckun gom

Bry, 2015 .— CsobogHbii poctyn w3 wuHTpacetu BIY .— TekctoBbil dhain .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf>.

CwmaruH, Buktop BacunbeBud. ®PyHKUMOHamMbHblE NpocTpaHcTBa. BBOAHbLIM Kypc [ONEKTPOHHbIN
pecypc]: y4ebHoe nocobue ans By3oB / B.B. CmaruH; B.B. CmaruH ; BopoHex. roc. yH-T .—
3 | OnekTpoH. TekcToBble f[aH. — BopoHex : BOpOHEeXCKMIA rocyaapCTBEHHbI YHUBEPCUTET,
MaTematunyeckuin pakynbteT, 2017 .— CBoGOAHLIN AOCTYN M3 MHTpaceTu BI'Y .— TekcToBbi dhain
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf>.

0) gononHuTenbHasa nuTepartypa:

Ne
NcTOYHMK
n/n
1 Konmoropos A.H. 3nemeHTbl Teopun YHKLMIA 1 DYHKLMOHANBHOrO aHanmaa: y4ebHoe nocobue
ana crya. mar. cnel. yH-ToB / A.H. Konmoropos, C.B. ®omnH. — M.: Hayka. — 1968. — 496 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-200.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6036&TERM=%D0%A1%D0%BC%D0%B0%D0%B3%D0%B8%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf

Pucc, ®. Jlekummn no cdpyHkumoHanbHomy aHanusy / ®. Pucc, 6. CekedanbBu-Hagp ; nep. ¢ dp.

2 O.A. BacunbkoBa nog pen. C.B. domuHa; peq. C.A. Tensakoeckun .— M3a. 2-e, nepepab. n gon.
— M. : Mwp, 1979 .— 587 c.

3 Cobones B./. Jlekunn no gononHuTenbHbIM rnasam matemaTnyeckoro aHanusa. — M.: Hayka.
— 1968. — 288 c.

4 LWwnno., Neoprun EBreHbeBny. MatemaTtudeckuii aHanuns. BTtopow cneymnanbHbIn Kype : y4ebHoe

nocobue ans roc. yH-toB / I.E. lWnnos .— M. : Hayka, 1965 .— 327 c.
TpeHorH B.A. ®yHKUMOHamMbHBLIA aHanua: ydebHuKk Ons cTyd., obyd. Mo crneunanbHOCTSM

5 "Matematu-ka" n "lMpuknagHas matematuka" / B. A. TpeHoruH.— W3g. 4-e, ucnp. — M.:
dusmarnut. — 2007. — 488 c.
6 JloctepHuk, JI.A. KpaTkuin Kypc yHKUMOHANbHOrO aHanu3a [QneKkTpoHHbIA pecypc]: y4ebHoe

nocobue / J1.A. JlioctepHuk, B.M. CoboneB. — AnekTpoH. gaH. — CI10.: Jlanb, 2009. — 272 c.

B) MH(OPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (OduLmManbHble pecypchl

NHTEpPHET)*:
Ne n/n Pecypc
1 OnekTpoHHas 6ubnuoteka 3HE BI'Y https://lib.vsu.ru/
2 OneKkTpoHHO-6nbnuoteyHasa cuctema "fanb" https://e.lanbook.com/
3 OneKTpoHHO-6nbnuoteyHas cuctema "KoHcynbTaHT cTygeHTa" http://www.studmedlib.ru

16. NMepe4veHb y4eOHO-MeTOaNYECKOrO obecnevyeHns ANs caMoOCTOATEeNbHOU paboTbl

Ne

NCcTOYHUK
n/n

TloctepHuk, J1LA. KpaTkuin Kypc yHKLUMOHANbHOro aHanusa [QneKkTpoHHLIN pecypc] : y4ebHoe
1 nocobue / J1.A. JlioctepHuk, B.WN. Cobones. — 3nekTpoH. gaH. — CI16. : Jlanb, 2009. — 272 c.
— Pexxum pgoctyna: http://lanbook.lib.vsu.ru/books/element.php?pll id=245

CwmarmH B.B. Mertpuyeckme npoctpaHctBa. [locobne no kypcy — ®yHKUMOHaMbHBLIN
2 aHanus™". CneunanbHoctb 010101 (010100) -- MaTtematuka // BopoHex. roc. yH-T. BopoHex.
2005. 35 c.

MonoxeHve 06 opraHu3aumm camocToaTenbHoW paboTel obyvarowmxca B BopoHexckom
rocygapCTBeHHOM yHMBEpCUTETE

17. OOGpasoBaTtenibHble TEXHONIOrMK, MUCMNOJSib3yeMble MNpu peanusaumm y4ebHoOM
OUCUMNNUHBbI, BKIOYaA [OUCTAHUMOHHbIe obpa3oBaTesnbHble TexHonorum (OOT),
anekTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumm y4ebHOM ANCUUNINHBbI NPOBOAATCS pPasfuyHble TUMbl NEKUUI: BBOAHAS
nekums, nekuma-mHpopMmauma, nekunsa-guanor; a Takke MnpakTUYeCcKUX 3aHSATUK, Ha KOTOPbIX
OCYLLEeCTBMAETCS peLleHne 3a4a4y 1 yCTHbIe ONpOoCkl N0 TeMaM 3aHATUS.

AucumnnmHa MoOXeT peanu3oBbiBaTbC C MNPUMEHEHWEM 3NEKTPOHHOMO O0yyYeHus wu
ANCTaHUMNOHHBIX ob6pasoBaTenbHbIX TEXHONOMM. Mpn NnpoBeaeHNn 3aHATUIA B ANCTAHLNOHHOWN
dopmMe MCMNOMb3YyKTCA TeXHUYeckne Wu UHAGOpPMaLMOHHble pecypcbl OB6pasoBaTenbHOro
noptana "OnekTpoHHbIM yHuBepcuteT BIY" (https://edu.vsu.ru), 6asupytouwerocs Ha cucteme
AncTaHumoHHoro obyyeHus Moodle, pa3BepHyToM B yHMBEPCUTETE, @ TakKe APYyrme OOCTYMNHbIE
pecypchbl B ceTn IHTepHeT.

CamoctoaTenbHass pabota  pernameHTupyetcsa  [lonoxeHnem 06  opraHu3saumm
CaMOCTOATENbHON paboThbl 0by4vatowmxca B BopoHEXXCKOM rocyaapCTBEHHOM YHUBEPCUTETE.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHI:

[na npoBeaeHns NEKLUMOHHbBIX U MPaKTUYECKUX 3aHATUI UCNOMb3YTCA ayauTopuun,
OCHalLleHHbIE creunan13npoBaHHo Mebernblo.


https://lib.vsu.ru/
https://e.lanbook.com/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=245

[na camocTtoaTenbHon paboTbl UICNONBb3YETCA KNAacc C KOMMbIOTEPHON TEXHUKOWN,
OCHaLLEHHbIN HEOBXOAUMbIM NPOrpaMMHbIM obecnevyeHnem, ANEKTPOHHbIMU y4EBHbIMMU
nocobmnsammn 1 3akoHOAATENbHO - NPABOBOW N HOPMAaTUBHOW MOUCKOBOW CUCTEMOW, UMEOLLMIA
BbIX0 B rnobarnbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyvarowmmmncs y4ebHoro matepuana onpegensieTcs
coAepXaHNeM crieQyroLmnx pasaenos ANCUUNIUHGIL

HanmeHoBaHue WHankaTop(bl)
rrl\}gn paspena oucuunnimHbl Ko“ﬁ';?;?” OOCTMXEeHNsA OueHouHble cpeacTsa
(mogyns) H KOMMNeTeHUMMN
OrK-1, OrlK-1.1, OMNK-
1. | Pasgenbl 1-4 YK-1 1.2, OlNK-1.3, KoHTponbHble paboTbl 1-2
YK-1.1, YK-1.2
OrK-1, OrlK-1.1, OMNK-
2. | Pasgensbl 5-10 YK-1 1.2, OlNK-1.3, KoHTponbHasi pabota 3
YK-1.1, YK-1.2
OTl1K-1, OrK-1.1, ONK-
3. | Pasgenbl 11-18 YK-1 1.2, OlNK-1.3, KoHTponbHas paboTa 4
YK-1.1, YK-1.2
MNpomexyToyHas aTTecTaums MepeyeHb BONPOCOB K 3a4€TY U 3K3aMeHY
dopma KOHTPOIS — 3a4€T, IK3ameH 13 n.20.2

20 TunoBble OLEHOYHbLIe cpeAcTBa UM MeTOAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OUeHUBaHUSA

20.1 TeKywWwMn KOHTPONb yCreBaeMocCTH

KoHTponb ycneBaemMocTy No ANCLUMMNIIMHE OCYLLECTBAETCS C NMOMOLLbIO CreayHLLMX OLEeHOYHbIX
CpeacTB: KOHTPOmbHbIE paGoThl

KomnnekT 3agaHun onsa KOHTponbHoM paboTbl Ne 1

BapuaHm 1
3apganuve 1. [lokasaTb NONHOTY NPOCTPaHCTBA S.
3apaHue 2. lNokasaTb, 4TO B ANCKPETHOM METPUYECKOM NPOCTPAHCTBE KaXa0e MHOXECTBO OTKPbITO.
3apaHne 3. [lokazaTb KOMNAKTHOCTb BCAKOrO KOHEYHOIro MHOXECTBA B METPUYECKOM NPOCTPaHCTBE.
3apaHue 4. NMyctb MHOXecTBa A 1 B orpaHuyensl B X — MI. NokasaTb, 4To MHOXecTBO AUB Takke
orpaHu4deHo B X.

BapuaHm 2

3apgaHuve 1. MoxXeT N B METPUYECKOM NPOCTPAHCTBE LWap paguyca 4 GbiTb CTPOrMM NOAMHOXECTBOM
wapa paguyca 37?

3apaHuve 2. [lokasaTb NOMHOTY NPOCTPaHCTBa M.

3apaHue 3. BepHo nn, 4To SONOMHEHME K BCIOAY NNTIOTHOMY MHOXECTBY ABMASETCHA HUrAE He NNOTHbIM?
3apaHue 4. [lokasaTb, YTO 0ObeANHEHNE KOHEYHOrO YMcia KOMMNaKTHbIX MHOXECTB €CTb MHOXECTBO
KOMMnakTHoe.

KomnneKT 3agaHui AnA KOHTPONbHOM paboTbl Ne 2

BapuaHm 1



3apgaHve 1 [JokasaTb, 4TO NepeceyeHune Nobor CMCTEMBbI BbINMYKIbIX MHOXECTB €CTb BbINyKoe
MHOXECTBO.

3apaHuve 2 NokasaTtb, YTO 3aMblkaHWE OTKPLITOrO Wapa B IMHEMHOM HOPMUPOBaHHOM NPOCTPAHCTBE
€CTb COOTBETCTBYIOLLNIA 3aMKHYTbIN LLap.

3apaHue 3 MNokasaTb, YTO BHYTPEHHOCTb 3aMKHYTOrO LWapa B JIMHEMHOM HOPMUPOBAHHOM NPOCTPaHCTBE
€CTb COOTBETCTBYIOLLNA OTKPbITLIN LUAP.

Bapuarm 2

3apgaHue 1 [JokasaTb, YTO B IMHEMHOM HOPMWPOBAHHOM MPOCTPAHCTBE 3aMblKaHWE BbIMYKIOro
MHOXECTBA €CTb BbINYKII0€ MHOXECTBO

3apaHue 2 lNokasaTb, YTO BCAKUM LIap B MIMHENHOM HOPMMPOBAHHOM MPOCTPAHCTBE eCTb BbIMyKMoe
MHOXXEeCTBO

3aganue 3 MNyctb A 1 B MHOXecCTBa B IMHEMHOM HOPMMPOBAHHOM MPOCTpaHCcTBe. [lokasaTb, YTO ecin
MHoecTBa A 1 B orpaHnyeHsbl, To MHOXecTBO A+B orpaHnyeHo.

KomnneKT 3agaHui AnA KOHTpPonbHOM paboTbl Ne 3
Bapuarm 1.

3apaHue 1. MoxeT N1 MHOXeCTBO, MMetoLLee XOTS Bbl OHY BHYTPEHHIOK TOYKY, ObITb MHOXECTBOM
Mepbl HyNb?

BapuaHm 2.

3agaHue 1. MpuBecTn Nnpumep cymmmpyemMon yHKUUW, KBaapaT KOTOPOM HE CYMMUPYEM.

KomnneKT 3agaHui AnNA KOHTPONbHOW paboTbl Ne4.

Ne1. MycTb X,Y — HOpMMPOBaHHLIE NPOCTPaHCTBA. BbIAICHNTL, coBnagaeT nun obnacTb onpeaenexHms
D(A) = {X € X|AX € Y} onepartopa A C HOPMUPOBaHHbLIM NpocTpaHcTBOM X. ABnsietca nu onepartop A
NVHEWHbIM, HENPEPbIBHBIM ONEPaTOPOM 13

D(A) B Y? X =L,[0:1],Y = L,[01], (AX)(t) = [x(t)| -
Ne2. [lokasatb, 4to onepatop A: X —Y saBnseTcs NMHENHbIM OrpaHUYEHHbIM, U1 HaTU ero HopMy.
A:l, 1., Ax= (0,0, Xgl) , Xz(f Xz('k‘) )
Ne3. [na nocneposatenbHocTn onepatopoB (A,) c LB(X,Y), X)YeNorm un AelLB(X,Y)

ycTaHoBUTb: 1) cxoamtes nu (A,) noToveyHo (cunbHO) k onepatopy A; 2) cxogutes nu (A,) no Hopme k
onepaTtopy A. A X = (x(l),...,x(n),0,0,...),A:1|l, X =YY=l
Ne4. Myctb A: X —Y.[okasaTb, YTO CYyLIECTBYeT HeNpPepbIBHbIA 0bpaTHbLIN onepaTop At n

noctpontb ero. A:l, =1, Ax= ((1—%)le,(l—%)?’xz,(l—%)4X3,...).

Ne5. MNMyctb E, F — JIHIM, A — 3aMKHYTbIN NMHENHbI onepaTtop U3 E B F. [lokasaTb, YTO MHOXECTBO HymNewn
N(A) onepaTtopa A aBngaeTcsa NnoanpocTpaHCTBOM NpocTpaHcTea E.

OnucaHune TexHonornu n poBeneHUsA

Tekywan artrectauuss nNpoBOAMTCS B COOTBETCTBUM C [lonoXeHnem O Tekyllen aTtTecTauum
obyyatowmxca no nporpammam  Bbicwero obpasoBaHusi BOpPOHEXCKOro  rocygapCTBEHHOrO
yHMBepcuTeTa.

OOyuvarowmnca nonyvaeT KOMMMEKT 3af4aHUM KOHTPOSibHOWM paboTbl U B Te4YeHue [ByX
aKafeMU4ecknx YacoB [OSMKEH NPeAoCTaBUTb MPENOAaBaTEN0 MUCbMEHHbLI OTBET Ha 3adaHust
KOHTponbHOM  pabotbl. [lpu 3TomM  obyvalwwemycs  3anpeweHo  nonb3oBaTbCA  MobbiMU



BCMOMOraTeNnbHbIMU pecypcamp, kak TO: YY4eOHWKM, MeToamyeckne Mnocobusi, KOHCNEKTbl NEKUM U
NpaKTUYECKUX 3aHSITUIA, pecypcbl ceTn VIHTepHeT.

PesynbTaTbl Tekywmx aTtTecTauuMn YyyuTbiBalOTCA npernogasateneM npuv  MNpoBedeHuu
NPOMEXYTOYHOM aTTecTauun (3ayeTa).

B ycnoBusix npuvMeHeHMs1 SNEeKTPOHHOro oby4YeHuMss W OUCTAHUMOHHBIX 06pas3oBaTerbHbIX
TEXHOMNOMMIN BCE BbINOSIHAEMbIE 3a4aHUs TeKylwux atTrectauun (KoHTposrbHasi paborta) obydarowmecs
BbICTaBMAOT ANS NPOBEPKM B JIMYHbIX KabuHeTax B 9MEKTPOHHOM Kypce Ha noptane «OneKTPOHHbIV
yHusepcuteT BI'Y». — Moodle:URL:http://www.edu.vsu.ru/.

TpeboBaHMA K BbIMOMIHEHNIO 3a4aHUN (MNK WKaNbl U KPUTEPUU OLLEHMBaHUA)

[ins oueHVBaHWs pe3ynbTaToB 0O6yYeHMs Ha KOHTPONbHOWM paboTe UCNoNb3yHTCS crieayoLmne
nokasartenu:

1) 3HaHue y4ebHOro matepmana v BrnageHue NoOHATUMHbLIM annapaTom;
2) yMeHWe CBA3bIBaTb TEOPUIO C NPAaKTUKOMN;
3) yMeH1e NMPUMEHATb NOSTyYEHHbIE 3HAHUSA B MPakTU4ECKOM 3afaHuu.

20.2 MNMpomexyTo4yHasa aTrecTaumsa

MpomexyToyHas aTTecTtauust No AMCLUMMNINHE OCYLLIECTBNSAETCA C NMOMOLLBIO CreayHLMX OLEHOYHbIX
cpeacTs: cobecenoBaHve No GuneTam K 3a4éTy M 9K3aMeHaUMOHHbIM GuneTam, COOTBETCTBEHHO

I'Iepe!-leHb BOMPOCOB K 3a4eTy:

1. HepaBeHcTBO HOHra gnst KOHeYHbIX CyMM, HepaBeHCTBO enbaepa Ans KOHEYHbBIX CYMM.

2. HepaBeHcTBO "'enbaepa ons KOHEYHbIX CyMM, HEpaBeHCTBO MMHKOBCKOMO A4S KOHEYHbIX CYyMM.

3. lNMpumMeHeHne npuHUMNA CXMMaOLWMX OTOOpaKeHWM K MHTerpanbHbiM ypaBHeHUsM Ppepgronbma
BTOPOro poaa.

4. OnpegeneHns OTHOCUTENBbHO KOMMAKTHOIO U KOMMAKTHOrO MHOXecTBa. Teopema 06 orpaHU4eHHOCTH
OTHOCUTENBHO KOMMAKTHOrO MHOXeCTBa. TeopeMa BenepLutpacca.

5. CBOMCTBO OPTOroHanNbHOCTU (ONpeaeneHns OpTOroHasbHbIX ANIEMEHTOB, 3fleMEHTa OPTOroHaNnbHOro
MHOXECTBY, OPTOroHasIbHOro AONONHEHU:A). TeopemMa O pasfnoXeHUn ariemeHTa B CyMMY MPOEKLMIA.

6. OpToroHanbHas cymma nognpocTpaHcTBa. PopmynupoBka Teopembl O MAOTHOCTU JFIMHEMHOrO
MHOroo6pasusi B rurilbepToBOM NPOCTPaHCTBE.

7. Ycnosume Jlunwuua wn cxkumawwue oTobpaxeHus (onpegenenus). TpuHUMN  CKMMaoLmMX
oTobpaxkeHun (C OLEHKON NOrpeLLIHoOCTM).

8. Teopema Xaycoopda.

9. JlnHerHOEe NPOCTPaAHCTBO CO CKanspHbIM Npou3BeaeHneM (onpegeneHme, npocTenle CBOMUCTBA).

10. HepaBeHcTBO Kowmn-byHAKOBCKOro, HOpma, CBOMCTBO HEMPEPLIBHOCTU CKaNSPHOIO NPOU3BEAEHUS.
11. OnpepeneHne rmnbbeptoBa NpocTpaHcTBa. [lpumepbl  NPOCTPAHCTB CO  CKandpHbIM
npov3BeaeHneMm.

12. OnpegeneHne cxogMMOCTU B MeTpUYecKnx npocTtpaHcTeax. CxogumocTb B npocTpaHcTBax Cla,b],
S.

13. CoBeplueHHble, NNOTHble, BCKOAY MMNOTHblIE, HWUIAE He MNIOTHblE MHOXEeCTBa (onpeaeneHus).
MHoXecTBa NnepBoOn 1 BTOPOW kaTeropui (onpeaeneHus n npumepsl). Teopema bapa.

14. IluHenHble NnpocTpaHcTBa (onpeaenexue J1M, npoctenwwme

csonctaa, npumeps J1M).

15. Teopema 06 OTHOCUTENBHON KOMMAaKTHOCTU MHOXeCTBa B KOHeYHoMepHOM JTHI.

16. OnpepeneHnsi TOMKN NPUKOCHOBEHMS M 3aMblKaHUA MHOXECTBa. Teopema O CBOMCTBaX onepauuu
3aMblkaHMs MHOXeCTB. TeopemMa 0 HEOBXOAMMOM M OOCTATOYHOM YCMOBUWM AAs1 TOYKU NPUKOCHOBEHUS
MHOXecCTBa.

17. [1Be TeopeMbl O HENpepbIBHbIX (PYHKLMAX N Npoo6pasax OTKPbITbIX M 3aMKHYTbIX MHOXECTB.



18. OnpegeneHnss 3aMKHYTOro OTpe3ka W BbIMYKNOrO0 MHOXeCTBa. JIMHenHas 3aBMCMMOCTb W
HE3aBUCMMOCTb 3NeMeHTOB. JIMHenHoe MHoroobpasve, nuvHenHas obonoyka (onpegeneHus, OBe
nemMmbl).

19. ®dopmynupoBka TeopeMbl 06 3KBMBANEHTHOCTM HOPM B KOHEYHOMEPHOM HOPMUPOBAHHOM
NpOCTPaHCTBeE.

20. 3aMKHYTOCTb  KOHEYHOMEPHOro  JIMHEWHOro  MHoroobpasusi. [lonHoTa  KOHEYHOMEPHOro
HOPMWMPOBAHHOrO NPOCTPAHCTBA.

I'Iepequb BOMPOCOB K 3K3aMeHYy:

1.JInHenHble onepaTopbl U PyHKUMOHAnbI (onpeaeneHus).

2. Teopema 0 NIMHENHOM onepaTope, HENPEPbLIBHOM B O4HOW TOUKE.

3.0rpaHnyeHHbIN NIMHEeNHbIN onepaTop N Teopema O CBA3N OrpaHNYEHHOCTU NMUHENHOro onepaTopa ¢
€ro HenpepbIBHOCTbHO.

4. Teopema 00 orpaHM4YE€HHOCTM IMHENHOrO ornepaTtopa, onpeaeneHHoro Ha KOHEYHOMEPHOM
NpoCTpaHCTBe.

5.Hopma nnHenHOro orpaHM4YeHHoOro onepaTopa (onpeaenexHue).

6.Teopema O Bbl4MCNEHMM HOPMbI OnepaTopa.

7.0nepatop ®pegronbma B npoctpaHcTBe C[a,b] v ero Hopma.

8.0Onepatop anddepeHumposanus B C[a,b] nus C'[a,b] 8 C[a,b].

9.MpoCTpaHCTBO NUHENHbIX OrPAHUYEHHBLIX ONEPaTOPOB.

10.Teopema 0 MNOMHOTE NPOCTPAHCTBA JIMHENHBIX OrPaHNYEHHbLIX ONepaTopoR (B CMbICIE paBHOMEPHOM
cxogmmocTn). Cnencreme Ansa ConpshKeHHOro MPOCTpaHCTBa.

11.MpounsBeaeHne NMHENHbLIX ONepaTopoB.

12.CunbHas cXoguMOoCTb JIMHENHbBIX ONEpPaToOpoB, CBSI3b C PABHOMEPHOW CXOAMMOCTbIO.
13.MprHUMN paBHOMEPHOM OrpaHMYEHHOCTH (NeMma 1 Teopemal).

14. Teopema 0 NOMAHOTE NPOCTPAHCTBA JIMHENHBIX OrPaHUYEHHbBIX ONepaTopoB (B CMbICIE CUITbHON
CX0OQMMOCTH).

15.Teopema 0 NPOAOIHKEHNN FIMHENHOrO orepaTopa No HeNpPepPbLIBHOCTM Ha BCE NMPOCTPaHCTBO.
O6paTtumbiin 1 obpaTHbIV onepaTopbl (onpeaenexHns).

16.TeopemMa 0 NUHENHOCTN 0BGpaTHOro onepaTtopa.

17.Ycnoeue o06paTMMOCTV NMHENHOTO onepartopa. Ycnoesue o6paTMMoCT NIMHENHOIO onepaTopa n
OrpaHNYEeHHOCTN 06paTHOrO.

18.Jlemma 06 obpaTnmMocTn NMHENHOro onepaTtopa 1 obpaTHOM oneparope.

19.HenpepbiBHO 06paTMbI onepatop (onpegenenne). Cneactene 0 HeNpepbIBHO 06paTMom
oneparope.

20.Teopema BaHaxa 0 HenpepbIBHOW 0OpPaTMMOCTK onepaTopa (ABE NeMMbl U Teopema).
21.Pe3onbBeHTa NMHENHOrO onepaTtopa 1 ero cnekTp (onpeaeneHus).

22.Teopema 0 perynsapHOM MHOXeCTBE U NPeACTaBleHNUN pe3orbBEHTbI, CNeaCcTBUE ANS CrekTpa.
23.Teopema 06 OTKPbLITOCTU perynsapHoOro MHOXeCTBa, CrneacTBMe AN1s CnekTpa.

24.3aMKHyTble onepaTopbl (onpegeneHne). Teopema 0 3aMKHYTOCTU OFPaHUYEHHOro onepaTopa.
25.3amkHyTOCTb OnepaTopa anddepeHumnposanusa B Cla, b].

26.Teopema 0 3aMKHYTOCTM onepaTtopa, 0bpaTHOro K 3aMKHyTOMY, CneacTeve Ansg HenpepbiBHO
obpaTtmmoro oneparopa.

27.[JexapTOBO Npon3BeAeHNE NIMHENHBIX HOPMMPOBAHHBLIX NPOCTPAHCTB (NMHEVHbIE onepauun, HopMma 1
nonHota). Npadmk NMHenHoro oneparopa.

28.Jlemma o rpadouke 3aMKHYTOro oneparopa.

29.TeopemMa 0 3aMKHYTOM onepaTope, onpegeneHHoOM Ha BCeEM NPOCTPaHCTBE.

30.MpogorkeHne NMHENHOro orpaHNYEeHHOro oyHKLMOHana — nemMmma n Teopema XaHa - baHaxa
(mokasaTenbcTBO AN cenapabenbHOro BELLEeCTBEHHOrO NPOCTPAHCTBA).

31.Tpu cnegcrteus.

32.Jlemma o GUOpPTOroHanbHbIX CUCTEMAX.



33.06Wwmin BUA NMHENHbIX OrPpaHNYEHHbIX (PYHKLMOHANOB B MPOCTPaHCTBAX: KOHEYHOMEPHOM,
I, (L< p <o), runsbeprosom, L [a,b] (1< p <o) (cnyyan p =2 6e3 nokasatenncrea).

34.BTopoe conpsixkeHHOe NPOCTPaHCTBO 1 pedrieKCuBHbIE MPOCTPaHCTBA.

35.Cnabasi cxoanmocTb 3N1eMEHTOB B HOPMUPOBAHHbLIX NPOCTpPaHCTBax (onpeaenexue). MNpocTtenwmve
CBOWCTBA: €AMHCTBEHHOCTb criaboro npegena, cBs3b CO CXOOUMOCTbIO MO HOPME, OFPaHNYEHHOCTb
cnabo cxofslencs nocrefoBaTenbHOCTU, OLeHKa A4S HopMbl cnaboro npegena.

36.Cnabo nonHble npocTpaHCcTBa M Teopema o cnabow nonHoTe pednekCUBHbIX NPOCTPAHCTB.
37.Teopema o cnabor cXoguMOCTN B KOHEYHOMEPHOM MpocTpaHcTBe. Cnabo 0THOCUTENBHO
KOMMNaKTHbIE MHOXECTBa (onpedeneHue).

38.Teopema 06 orpaHM4eHHOCTM cnabo OTHOCUTENBHO KOMMAKTHOrO MHOXECTBA.

39.Teopema o crnabon OTHOCUTENBbHOW KOMMNAKTHOCTM OrPaHUYEHHOr0 MHOXECTBA B pePrIEKCUBHOM
NPOCTpPaHCTBE (goKa3aTenbCTBO AN1A rmnbbepToBa NPOCTPaHCTBA).

40.ConpshkeHHbIn onepartop (onpegeneHne ans orpaHNYEHHOro oneparopa).

41.0nepatop dperonbma ¢ 44pOM, CYMMUPYEMbBIM C KBaOPaTOM U CONPSXKEHHbIN K HEMY B
npocTtpaHcTBe L,[a,b].

42.Teopema O NIMHENHOCTN U HOPME COMPSXKEHHOro onepartopa.

43.0npegeneHne CoONpshKEHHOro onepartopa B rmnbbepToBOM NPOCTPaHCTBE.

44 .BnonHe HenpepbiBHbIE onepaTopbl (onpegeneHune). Teopema 0 MHOXECTBE BMNOJSIHE HENPEPbIBHbIX
onepaTopoB.

45.Teopema 0 BNOMHE HENPEPbLIBHOCTM OnepaTtopa, onpeaeneHHoro Ha KOHEYHOMEPHOM NPOCTPaHCTBe,
UNn SencTBYOLLIEro B KOHEYHOMEPHOE MPOCTPAHCTBO.

46.TeopemMa 0 BMNOMHE HENPEPbLIBHOCTM ONepaTopa, CONPsPKEHHOTO K BNOMHE HEMPEPbLIBHOMY.
47.BnonHe HenpepbiBHbIE onepaTopbl U cnabas cxoAuMOoCTb (OBE NTEMMbI U Teopema).

48.BnonHe HenpepbIBHOCTbL onepaTtopa ®pearonbma ¢ HenpepbiBHbIM sapom: 3 Cla,b] B C[a,b], u3

L,[a,b] B C[a,b], n3 L,[a,b] B L,[a,b].
OnucaHue TeXHONOrMu NpoBeaeHns

lMpomexyToyHas aTTecTaumsi NPoOBOAUTCSH B COOTBETCTBMM C [MONOXEHMEM O MPOMEXYTOYHOW
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

KOHTpONbHO-U3MepuTENbHbIE MaTepuarnbsl MPOMEXYTOYHOM aTTecTaumMm BKIOYalT B cebs
TEopeTnYeckne BOMPOCHI, MO3BOMSAIOLINE OLEHUTb YPOBEHb MOMYYEHHbLIX 3HAHWA W CTeneHb
CchOPMMPOBAHHOCTN YMEHUIN U(MMN) HABbLIKOB.

Kputepuun oueHuBaHna KomneTeHuunm Llikana oueHoK
3avér
OOGyuatowuincsa 3HaeT OCHOBHbIE OnpeaeneHns, TeopemMbl. YMEET MPUMEHATb UX K 3aumeHo

npakTuyeckum 3agaHmam. ObydaroLwmincs gaeT npaBubHbIE OTBEThI Ha
OOMOMHUTEbHbIE BOMPOCHI.
OOyuatowminca 4eMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHWUS (TGO ux He 3aumeHo
OTCYTCTBME) OCHOBHbIX MOHATUIA, ONPeaENeHNn N TEOPEM, UCMONb3YEMbIX B Kypce, He
JaeT NpaBwiibHbIE OTBETHI HA AONOMHUTENBHBIE BOMNPOCHI.

OK3ameH
O6yyvaowuiics B MOMHON Mepe ucnonb3yeT (yHAaMeHTanbHble 3HaHWs B obnacTtu OmnuyHo
MaTeMaTM4eCcKoro aHanu3a, QYHKLMOHANbHOr0O aHanusa W Apyrux  OUCLMNIVH,
crnocobeH K onpedeneHnio oblwmx ¢opmMm 1M 3aKOHOMEPHOCTEN OTAENBbHOW [AHHON
npegMeTHo obnactm ymeeT CTPOro [okasaTb YTBepXaeHusi, ¢opMynupoBaTtb
pe3ynbTaTbl, 6bICTPO BUAUT CNEACTBUS NONYYEHHOrO pe3yrnbTata

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBLIN MaTepuan He COOTBETCTBYET OOHOMY U3 Xopowo
NMepeyncrieHHbIX Mokasartenen, HO obydvalwuncs JaeT npaBuiibHble OTBETbl Ha
OONONHUTENbHbBIE BOMPOCHI

OTBET Ha KOHTPOMbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBYET IoObIM OBYM- Yoosnemeopu-
TPEM M3 MEpPEYUCNEHHbIX MOKasaTenen, oby4valowmnncss AaeT HEMNosfHble OTBETbl Ha meribHO
OONOMHUTENbHbBIE BOMPOCHI, AEMOHCTPUPYET YaCTUYHbIE 3HAHUS,




OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYET 4YeTbipeM U3 Heydosnemesopu-
nepeyncrieHHbIx nokasatenen. OOydvalWUACS  OEMOHCTPUPYET  OTPbIBOYHbIE, mersbHO
dparmeHTapHble 3HaHWS!, LOMYCKaeT rpyoble owmnbKn

20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMWU CTYOEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AnarHocTM4eckmux padotr

OlMK-1 CnocobeH npuMeHsATb (byHAaMeHTanbHble 3HaHWs, MNofyYeHHble B 0bnactu MaTtematuyeckux u (Mnwm)
€CTEeCTBEHHbIX HayK, U NCNOMb30BaTh UX B NpodheccuoHanbHoON AeaTenbHOCTH

OlK-1.1 MpumeHsieT 6a30Bble 3HaHUS, NOMNyYeHHbIE B 06nacTy MaTemMaTuYecKmx U(Mnm) eCTeCTBEHHbIX HayK
3HaTb: 6a3oBble 3HaHUs, NONy4YeHHbIE B 06nacTn MateMaTnYeckmx U(nnm) eCTECTBEHHbIX HayK

YMeTb: ncnonb3osatb 6a30Bble 3HAHWS, NONYYEHHbIE B 0ONacTn MmaTtemMaTU4eCKmMX U(Mnun) eCTeCTBEHHbIX HayK
Brnagetb HaBblkKaMu MaTemMaTMYecKoro W CTaTUCTMYECKOro MOAENMPOBAHWS MpuU  MOCTPOEHUMUM Mopenen
PU3N4ECKMX NPOLECCOB 1 ABMEHUI U UCMONb30BaTb UX B NPOeCCUOHaNbHON AeATENbHOCTH

OlK-1.2 OueHvBaeT 1 hopMynupyeT akTyanbHble ¥ 3Ha4YMMble Npobnembl (byHAaMeHTanbHoW MaTeMaThKu
3HaTb: MeToabl peleHns 3agad B o6nactm MatemMaTuyeckux 1 (Mnn) eCTeCTBEHHbIX HayK.

YmeTb oueHmBaTh U POPMYNMPOBaTh akTyanbHble U 3Ha4YMMble NPobnembl MaTemMaTuKu.

BnapgeTb: cnoCOGHOCTLIO OLEHUBATL M (hOPMyNMPOBaTh akTyarnbHble 3a4a4n NPOdEeCCUOHANbHON OEATENBHOCTMH,
NpUHMMaTb NPaBUibHOE peLLeHe Ha OCHOBE TEOPETUYECKUX 3HAHUN

OMNK-1.3 AHanusupyeT W” TpUMEHSiIeT HaBblkM BblGopa MeTOAOB pelleHus 3agad  NpodeccUMoHanbHOM
[AeATeNbHOCTU HA OCHOBE TEOPETUYECKNUX 3HAHMIA

3HaTb: MeToabl pelleHns 3agad npodeccnoHanbHoOM AeaTenbHOCTY.

YmMeTb: aHanuamMpoBaTb U NPUMEHATb HaBblku BbIbOpa METOAOB peLleHus 3agay NpodeccMoHanbHOM
AeATeNnbHOCTM Ha OCHOBE TEOPETUYECKMX 3HAHWI.

BnageTb HaBblkamy pelleHns 3agad NpodeccrMoHanbHoM AeaTenbHOCTH

YK-1 CnocobeH OCyLLeCTBNATb MOUCK, KPUTMYECKUA aHanmM3 U CUHTE3 MHGOPMauuW, NPUMEHSITb CUCTEMHbIi
noaxoA Ans peLleHns NocTaBneHHbIX 3agay

YK-1.1 AHanuaupyeT NpoONeMHYH0 CUTYaLMIO Kak CUCTEMY, BbISIBIISAS €€ COCTaBMNAOLWMNE U CBA3U MEXOY HUMM
3HaeT: OCHOBHbIE CMOCOObLI KPUTMYECKOrO aHanm3a u cMHTesa nHopMaLmm; CyLLHOCTb (hnNocodCKoro aHanmaa
ABMNEHUN, 6a30Bble MONOXEHNS CUCTEMHOIO NOAX0AA, CYLLHOCTb MPOBNEMHON CUTyauun B €e COOTHOLLEHNN C
MOHATUAMM «NpoBnemar, «3agadar», «NPOTUBOPEYMSI», OCHOBbI YpPaBneHUs paspeLlleHnemM NpobnemHbIX
cuUTyauui;

YMeeT: NpMMeHATb OCHOBHbIE CNOCOObBI KPUTUYECKOrO aHanmsa MHopMaLuumn; NPUMEHSTb CUCTEMHbIN NOAX04, AN

pelweHna nocTtaBleHHbIX 3adayd, BbIABNATb I'IpO6J'IeMHbIe CuUTyauumn, onpenendatb NyTn U cpencrtbea nUx paspeLleHuns;
BnapeeT: OCHOBHbIMK crnocobamu KPUTUYECKOro aHanusa I/IHCbOpMaLI,I/IVI; HaBblkaMW KpPpUTUYECKOro aHanunsa

NPo6nemMHON CUTyalUWUU Kak CUCTEMbI, BbISIBIIEHUSI €€ COCTaBMAWMX WU CBA3EN Mexdy HUMU, Bblibopa nyTein u
CPEACTB ee paspeLLeHust

YK-1.2 Vicnomnb3ysi TIOrmko-mMeToAoNorMyeckuin UHCTPYMEHTapun, KPUTUYECKU OLLEHNBAET HAOEXHOCTb MCTOYHUKOB
NHGOPMaLIMK, COBPEMEHHbIX KOHLENUMIA rnnocodcKoro n coumarnbHOro xapakrepa B CBoew npeamMeTHon obnactu
3HaTb: MeToAbl KPUTUYECKOro aHanuM3a M OLEHKM COBPEMEHHbIX Hay4YHbIX AOCTWXKEHMW, a Tawkke MeToAbl
reHepupoBaHMSA HOBBLIX WOEW MNpU peLleHUM uccrefoBaTenbCkMX W MNpakTUYeckux 3ajadvy, B TOM 4uUCne B
MEXAMCUMMNNHAPHBLIX 06nacTax; OCHOBHOe cofepxaHue unocogCcknux NOHATUI WU KaTeropui, atanbl pas3BUTMA
dmnocodun n ee pasaernsl, OCHOBHbIE KIacCUYECKMe U COBPEMEHHbIE hurocodckme HanpaBneHnsa U KOHLENUUK,
Ga3oBble NorMyeckme U HayyHble MeToAbl (TeopeTuyeckue M aMNMpUYeckue) mccreaoBaHus n unocodcKoro
OCMBICIIEHNs1 MUpa, NpaBuIia OLLEHKN HageXHOCTU UCTOYHUKOB MHAOpMaLnu;

YMeTb: Mpu peleHMn uccriefoBaTeNnbCkUX W MpakTUYEeCcKUX 3ajadvy reHepupoBaTb HOBble uaeun, ucxoas U3
HanMU4YHbIX PECypCoB U OrPaHNYEHUIN; aHaNU3npPoBaThb Kraccuyeckne n coBpeMeHHble hnnocodckne HanpasneHus
N KOHUENUUM C ONOpoWn Ha MOHATUWHO-KaTeropuarnbeHbIn annapaTt u NOrnko-MeTog0NorM4YeCckMn MHCTPYMEeHTapui




drnocodun, KpUTMYECKN OLEHUBATb HAOEXHOCTb WCTOYHMKOB MH(OPMaLUM, UCMOMb30BaTb MNPOTUBOPEYMBYIO
MHbopMaLIMIO, COePXKaLLYHCA B pasHbiX (pUNocodCKMX KOHLIENUMSX NPU peLleHn NpoGneMHbIX CUTyaLuii;
BnageTb HaBblKaMM: KPUTMYECKOrO aHanu3a M OLEHKM COBPEMEHHbIX Hay4HbIX OOCTMXKEHWA U pe3yrbTaToB
AeATENbHOCTU NO PEeLLeHNI0 UccrneaoBaTenbCKUX U NPakTUYeCKMX 3adad, B TOM YMCHE B MEXAMCLMNIMHAPHbBIX
06nacTax; HaBblkamMy UCMONb30BAHUS JIOTMKO-METOAO0NIONMYECKOTO MHCTPYMEHTapusl B mnpolecce mnocodcKoro
OCMBICIIEHNA MUpa, KPUTMYECKOrO aHanm3a W OLEHKM HaOeXHOCTW MCTOYHWMKOB WH-popmMauuuM, B TOM 4Yucrie
mnocodckmx KoHUenuuid, paboTbl C MPOTUBOPEYMBON WMHpOpMaUMeEn U3 pasHbIX WCTOYHUKOB, OMNpeneneHus
BO3MOXXHOCTEW NPUMEHEHUST MONOXEHWUI KNAacCUYeCKNX Y COBPEMEHHBIX (PUNOCOCKMX HaNpaBeHnin 1 KOHLeNuuii
ANs peLleHnst NpobremMHbIX CUTyauui.

MNepeyeHb 3agaHui AN oueHKU cPOPMUPOBAHHOCTU KOMMETEHLIK:

1) 3akpbiTble 3agaHus (TECTOBLIE, CPEQHUI YPOBEHD CITOXHOCTM):

1. YcTaHoBUTE COOTBETCTBME Mexay MeTpudeCcKmm npocTpaHCTBOM U MeTpMKOVI, 3aaHHOWN Ha HEM.

Cla,b] a p(x,y) = max |x, — yl
R: 6 p(x,y) = max|x(t) — y(t)l
l,(1<p<w) B n Yo

P y) = D I = el?

k=

4 R r 0 Up
k=

1
Py = D I = el?
1

OTBeT: 1-0, 2-B, 3-1, 4-a
PelleHune: 3agaHne Ha 3HaHWe onpeneneHns METPUK B Pa3nNYHbIX NPOCTPaHCTBaX

2. YCTaHOBUTb COOTBETCTBUE mMexay o0603HaveHnem METPUYECKOro NpoCTpaHCTBa U ero crioBeCHbIM onncaHmem

1 Cla, b] a | NpOCTPaHCTBO N-MEPHbIX BEKTOPOB C BELLLECTBEHHBLIMU
KoopAanHatamu

2 RY 6 | NpoCTPaHCTBO HeMnpepbIBHbIX Ha OTpe3ke [a,b] dyHkuuiA

3 l,(1<p<) B | MPOCTPAHCTBO N-MEPHbIX BEKTOPOB C KOMMMEKCHbIMU
KoopanHatamu

4 Cy r | NPOCTPAHCTBO YNCIIOBbLIX NOCNeoBaTeNbHOCTEN, CYMMUPYEMbIX
C p-O1 CTEeNeHbIo

OTBeT: 1-0, 2-a, 3-1, 4-B
PelweHune: 3agaHne Ha 3HaHWe 0603HaYEeHNI OCHOBHbIX MPOCTPAHCTB B (PYHKLMOHANBHOM aHanmse

3. YcTtaHoBMTE COOTBETCTBUE MeXxay HadasioM 1 KOHUOM ornpeneneHus.

1 | MHOXecTBO Ha3blBaeTCs a | ero samMmblKkaHue coBnagaeTt co BCEM NPOCTPaHCTBOM.
OTKPbITbIM, €CIN

2 | MHOXecCTBO Ha3blBaeTcA 6 | cyllecTByeT 3aMKHYTbIN Lap, CoAepPXKalLmii 3TO MHOXXECTBO.
OrpaHNYeHHbIM, ecrnuv

3 | MHOXecCTBO Ha3sblBaeTcH B | OHO coBrnajaeT CO CBOUM 3aMblKaHUEM.
BCHOAY NMOTHbIM, eCnv

4 | MHOXecCTBO Ha3blBaeTcs r | OHO coBMagaeT Co CBOEN BHYTPEHHOCTLIO.
3aMKHYTbIM, ecnv

OTBerT: 1-1, 2-0, 3-a, 4-B



PeweHue: BOMNpPOC Ha 3HaHMe COOTBETCTBYHOLLUNX onpe,u,eneHMﬁ.

4. YcTaHOBWTE COOTBETCTBUE MEXOY NPOCTPAHCTBOM CO CKarnsipHbIM MPOV3BEAEHMEM U CKaNsSPHBIM
npon3BefeHneM, 3a4aHHbIM Ha HEM.

1 C,la b] a "
x,y) = Z Xk Yk
k=1
2 RT 6 b
@) = [ 2@y
3 I, B I
(x,y) = Z X1 Vi
k=1
4 ch r e
(xy) = Z XYk
k=1

OTBeT: 1-0, 2-a, 3-1, 4-B
PelleHune: 3agaHne Ha 3HaHWE ONpeaeneHus CKanspHoro NPou3BeaeHUs B pasnMyHbIX NPOCTPaHCTBaXx.

5. YcTaHOBUTE COOTBETCTBME MEXOY HAYANOM U KOHLLOM ONpeaeneHusl.

1 | MHOXeCTBO Ha3blBaeTCs a | V(& > 0) 4nsi 9TOro MHOXeCTBa CYLLECTBYET KOHEYHasi € —CeTb.
OTHOCUTENBHO KOMMaKTHbIM,
ecnu

2 | MHOXeCTBO Ha3blBaeTCs 6 | 13 KaXxaoi NocneoBaTENbHOCTM ET0 ANIEMEHTOB MOXHO
OrpaHWYEHHbIM, ECNU BbIAEMUTbL CXOASLLYHOCS NOANOCNEA0BaATENBHOCTb.

3 | MHOXecTBO Ha3blBaeTCs B | CyLLUeCTBYET 3aMKHYTbI LIap, CoOAepXKalluii 3TO MHOXECTBO.
KOMMNaKTHbIM, ecu

4 | MHOXeCTBO Ha3blBaeTcs r | OHO OTHOCUTESNIBHO KOMMAKTHO U 3aMKHYTO.
BMOJSIHE OrpaHUYEHHbIM,
ecnu

OtBerT: 1-6, 2-8B, 3-r, 4-a.
PelueHune: Bornpoc Ha 3HaHWe COOTBETCTBYIOLLNX onpeaeneHui.
2) OTKpbITble 3a4aHuns (TeCTOBbIE, NOBbILLEHHbIV YPOBEHb CIIOXKHOCTW):
1. Kak Ha3bIBaeTcs HOpPMUPOBaHHOE NPOCTPAHCTBO, MOMHOE B CMbICIIE CXOAUMOCTH MO HOpME?
OtBeT: 6aHaxoBO NpocTpaHcTBO (GaHaxoBo)
PeweHne: 34eCb npmBeneHo onpenerneHne OaHaxoBa NpoCTpaHCTBa

2. Kak Ha3biBaeTcA NPOCTPAaHCTBO CO CKalnApHbIM Npon3BegeHnem, noJiHoe no Hopwme, I'IOpO)K}J,éHHOIZ CKanAapHbIM
l'lpOl/I3Be/J,eHI/IeM?

OTBeT: rMnNbbepToOBO NPOCTPaAHCTBO (rMNbOEpPTOBO)
PeweHue: 3geck npmBeaeHo onpegeneHne rmnbbeptoBa NpocTpaHCTBa

3. BctaBbTe 04HO cnoBo: « MHOXECTBO, KOTOPOE COAEPXKUT BCE CBOU TOYKM MPUKOCHOBEHWS, Ha3blBaeTCH
».

OTBeT: 3aMKHYTbIM (3aMKHYTOE)

PeweHue: agecb npmeeneHo onpenerneHne 3aaMKHyToro MHoXXectea



4. BctaBbTe 0gHO nponyuieHHoe CIoBO: «MHOXeCTBO, Kaxgasa Touka KOTOPOro ABNAETCA , HA3bIBAETCA
OTKPbITbIM».

OTBET: BHYTPEHHEl
PelueHue: 3geck NprBeaeHo onpeaerieHne OTKPbITOro MHOXeCTBa

5. BcTaBbTe 3 NponyLleHHbIX crnoBa: «MeTpuyeckoe NpoCTPaHCTBO HasbiBaeTcs cenapabenbHbiM, eCi B HEM
cyllecTByeT MHOXECTBOY.

OTBeT: c4éTHOE BClogy NMNoTHOE (BCOAY MOTHOE CYETHOE)
Unn, eCny He NCNOMb30BaTh «é»: CYETHOE BCOAY NIIOTHOE, BCoAY NIOTHOE CHETHOe

PeweHue: 3agecb npuBeaeHo onpeaeneHne cenapa6eanoro NpoOCTpaHCTBa

Kputepum n wkanbl oueHBaHnAa 3agaHn ®0OC:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUN Ucnonb3yeTcs 6annbHas WwKana:

1) 3aKkpbITble 3aaHuUsA (TECTOBbIE, CPEeHUN YPOBEHb CIIOXHOCTU):

e 1 6ann — ykasaH BEPHbIN OTBET;

e (0 6annoB — ykaszaH HEBEPHbIN OTBET (MOSMTHOCTLIO UM YaCTUYHO HEBEPHBIN).
2) OTKpbITbIE 3aaHuNS (TECTOBbIE, NOBbILUEHHbLIN YPOBEHb CIIOXHOCTU):

e 2 6anna — ykasaH BEPHbI OTBET;

e (0 6annoB — ykaszaH HEBEPHbIN OTBET (MOMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUIO NpU MNpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKU OCTaTOYHbIX pe3yribTaToB OCBOEHUS JaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



