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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 (6eCKOHEYHOMEPHOIO) N OTOBPaXKeHUst TakMxX 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 Bnga obcnyxmBaemyro aTMMmn Teopmammn npobnemaTtumky Krnaccu4eckoro n gaxe nNpuKnagHoro
aHanusa, B YaCTHOCTUW, BOMPOCOB, CBA3a@HHbIX C UHTEerpanbHbiMU ypaBHeHuaMu dpearonbma u
BonbTeppbl.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
[AucumnnnHa oTHocuTCA K obasatenbHon Yactn bnoka b1.
11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUSA,

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

KOHUEenuuMn  ans  pelleHus Npo6neMHbIX
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
B Mo cemecTpam
. cero
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 134 68 16 50
B TOM 4ucne: 34 0 0 34
nexkuum
npakTu4eckme 100 68 16 16
nabopartopHble 0 0 0 0
CamocTosTensHas paborta 154 76 38 40
dopma NpoMEXYTOYHOM 36 3a4éT Ok3ameH
arrectaumm -0 — 36 vac.
(ak3ameH — 36 yac.) vac.
Urtoro: 324 144 54 126
13.1. CopepxaHue QUCLUUNINUHbDI
HanmeHo Ccbinka Ha
BaHue 3NEeKTPOHH
Ne n/n | paspgena CopepxaHue pasgena QUCLUNIIUHDbI bI1 KypcC
avcumnn
MHbI
1. NNekumnn
JlnHeHble onepaTopbl U yHKUMOHanMbI (onpeaeneHus). Teopema o https://edu.vs
NYHEeNnHOM onepaTope, HenpepbIBHOM B OAHON Toyke. OrpaHu4eHHbIN u.ru/course/vi
NNHENHLIN onepaTop 1 Teopema O CBA3U OrpaHUYEHHOCTU NMHENHOIo ew.php?id=6
oneparopa C ero HernpepbIBHOCTbID. Teopema 06 OrpaHN4YEeHHOCTU 061
NNHEHOTro oneparopa, onpeaeneHHoro Ha KOHEYHOMEPHOM MPOCTPaHCTBE.
Hopma nnHelHoro orpaHmMyeHHoro onepartopa (onpegeneHue). Teopema o
BblYMCIIEHUN HOpMBI onepaTopa. Onepatop Ppenronbma B NPOCTPAHCTBE
JINHEenHbI C[a’ b] n ero Hopma. OnepaTop gudcepeHunpoBaHms B C[a' b] nus
e C'[a,b] s Cla,b]
orpaHuye -
11 HHBIE MpOCTpaHCTBO NUHENHBIX OrPaHUYEHHbIX ONepaTopoB. Teopema O NOMHoTe
onepatop | MPOCTPAHCTBA NMHENHbIX OrPaHN4eHHbIX ONepaTopos (B cmbICne
bl paBHOMepPHOW cxoaumocTn). CrneacTBme A4S CONPSKEHHOIO NPOCTPaHCTBA.
MponsBegeHVe NNHENHBIX ONEPaTOPOB.
CunbHas cxoguMMOCTb JIMHEVHbIX ONepPaTopoB, CBSI3b C paBHOMEPHOM
CXOAMMOCTbHO. [pMHUMN paBHOMEPHOM OrPaHUYEHHOCTM (1eMMa U
Teopema). TeopeMa 0 MONTHOTE NPOCTPAHCTBA JIMHENHbBIX OrPaHNYEHHBIX
onepaTopoB (B CMbICME CUNBHOW CXOAUMOCTM).
Teopema 0 NPOACIKEHUN NMHENHOTO onepaTopa Mo HEMNPEPLIBHOCTU Ha
BCe npocTpaHcTBO. O6paTMMbI 1 06paTHbLIV onepaTopbl (ONpeaeneHus).
Teopema 0 nMHeNHOCTU obpaTHOro oneparopa.
Ob6patum | Ycnosue ob6patnmocTu NIMHENHOrO onepartopa. Ycrnosue obpatumocTu
1.1 ble NMHEHOTrOo onepaTtopa U orpaHNYeHHoOCT obpaTtHoro. Jlemma o6
onepartop | o6paTMMOCTM NMMHEHOrO onepaTopa 1 obpaTtHoM onepartope. HenpepbiBHO




bl obpaTumbin onepaTop (onpegernenue). CrneacTeme 0 HEMPEPLIBHO
obpaTumoM onepaTtope.
Teopema baHaxa o HenpepbIBHOWM 06paTMMOCTK onepaTopa (4Be NeEMMbI U
Teopema).
PesonbBeHTa NMHEHOro onepaTopa 1 ero CnekTp (onpeaenenns).
Teopema 0 perynsapHomM MHOXeCTBE W NPeACcTaBneHnn Pe30bBEHTHI,
cnencrteme Ang cnektpa. Teopema 06 OTKPbITOCTU perynsipHoro
MHOXeCTBa, CneacTBue Ang cnekrpa
3amkHyTbIe onepaTopbl (onpegenexHve). Teopema 0 3aMKHYTOCTU
OrpaHN4eHHOro onepartopa. 3amKHYTOCTb onepaTopa
3amkHyTbl | AMddepeHLpoBaHms B Cla.b]
1.3 e Teopema 0 3aMKHYTOCTU onepaTtopa, 06paTHOro K 3aMKHYTOMY, CrieAcTBue
oneparop | nng HenpepbIBHO obpaTumoro onepaTopa. [JekapToBo npousseneHve
bl NMHENHbIX HOPMUPOBAaHHBIX NPOCTPaHCTB (NIMHENHbIE onepaunm, HopMa 1
nonHota). Npaduk NuHenHoro onepartopa. Jlemma o rpadmke 3aMKHYTOro
onepaTopa. Teopema 0 3aMKHYTOM onepartope, onpeierneHHoOM Ha BCEM
NPOCTPaHCTBE.
MpogomkeHne NMHENHOro OrpaHNYEHHOro PyHKUMOHana — nemMmma u
TeopeMa XaHa - baHaxa (gokasaTtenbcTBo Ans cenapabensHOro
BeLLEeCTBEHHOro nNpocTpaHcTea). Tpu cneacteus. Jlemma o
. BMopTOroHanbHbIX CMCTEMAX.
Je_l"""e””b' OBLMIN BU NIMHENHBIX OrPaHUYEHHbLIX (DYHKLMOHAOB B MPOCTPAHCTBAX:
1.4 orpaHu4e | KoHe4YHOMEPHOM, Ip (l<p<w) , 'MnbbepToBOM, Lp[a’ b] (1< p <o)
HHblEe . p#£2
YHKLMOH (cnyyan 6e3 gokasarenbcTBa).
ans BTopoe conpsikeHHOe NpPOCTPaHCTBO U pedh/IEKCMBHbIE MPOCTPAHCTBA.
Cnabas cxogumMoCTb 3N1eMEHTOB B HOPMUPOBAHHBIX MPOCTPaHCTBaX
(onpegeneHue). MNMpocTeune CBONCTBA: €ANHCTBEHHOCTL craboro
npegena, cBA3b CO CXOAMMOCTbBIO MO HOPME, OrpaHUYeHHOCTb crabo
cxogsiliencst nocnegoBaTenbHOCTH, OLEHKa ANns Hopmbl cnaboro npegena.
Cnabo nonHble NpocTpaHCcTBa M Teopema O crnabon nonHoTe
Cnabas pednekCcnBHbIX NPOCTPaAHCTB. Teopema o cnabon cxoaMmocTu B
CXOANMOG KOHEeYHOMepHOM npocTpaHcTBe. Cnabo OTHOCUTENBHO KOMMAKTHbIE
15 g MHOXeCTBa (onpegerneHue). Teopema 06 orpaHU4EHHOCTH cina60
snemento | OTHOCUTENBHO KOMMAKTHOrO MHOXECTBa. Teopema o cnabon
B OTHOCUTENBHON KOMMNAKTHOCTW OFPaHUYEHHOIro MHOXECTBA B
pedrekCMBHOM MPOCTPaHCTBE (4oKa3aTenbCTBO ANd runbbepToBa
NPOCTPaHCTBA).
ConpspkeHHbIN onepaTop (onpeaeneHne Anst orpaHUYeHHOro oneparopa).
Conpsike | OnepaTtop ®pearonbMa ¢ A4POM, CyMMUPYEMBIM C KBAAPaTOM 1
1.6 HHble . Lz [a’ b] .
onepaTop | COMPSKEHHbIN K HEMY B NPOCTPaHCTBe . Teopema 0 NMHENHOCTMN U
bl HOpMe conpsbkeHHoro onepartopa. OnpegeneHve ConpshKeHHOro
onepaTopa B runb6epToBOM NPOCTPAHCTBE.
BrnonHe HenpepbiBHbIE OnepaTopbl (onpeaeneHne). Teopema 0 MHOXeCTBe
BMOJSIHE HEMPEPbIBHbIX ONepaTopoB. TeopeMa O BNOSHE HEMPEPbIBHOCTY
onepaTopa, onpegeneHHoro Ha KOHeYHOMEPHOM NPOCTPaHCTBE, UNn
AENCTBYIOLLEro B KOHEYHOMEPHOE MPOCTPaHCTBO. Teopema O BNosHe
HenpepbIBHOCTU onepartopa, CONPSXXEHHOro K BNOMHE HEMpepbiBHOMY.
Brnonne BrnonHe HenpepbIBHBIE ONEpATOpPbI 1 cnabas cxoguMocTb (ABe NeMMbI 1
HenpepbiB | Teopema).
17 Hble BrnonHe HenpepbIBHOCTL onepaTtopa ®pefronbma ¢ HenpepbIiBHLIM S4POM:
onepatop | Cla,b] , Cla,b] ,, L,[a,b] , Cla,b] ,, L,[ab], L,[a,b]
BrnonHe HenpepbiBHOCTL onepaTtopa ®pearonbma ¢ 54pOM, CYMMUPYEMbIM
C KBagpaTom, 13 L2 [a, b] B L2 [a, b]. Teopusa Pucca — Waygepa
NMHENHbIX YpaBHEHNN BTOPOro poaa. Jlemma 0 MHOXeCTBe 3HaYeHun
onepaTopos I-Aul-A
JINHenHbI
18 o MepBas, BTOpasi u TpeTbs Teopembl PpearonbmMa. VIHTerpanbHble

ypaBHeH!

ypaBHeHus ®pearonibMa BTOPOro poAa C BbIPOXAEHHLIMU iApaMu.




S BTOPOro
poga

2. MpakTuyeckue 3aHATUA

2.1

METPUYE
CKVE
MNPOCTPA
HCTBA

OnpepeneHue meTpuyeckoro npoctpaHcTea. MNMpumepsl. LWapbi.
OrpaHn4YeHHble MHOXECTBA.

CxoouMoCTn B METPUYECKMX nNpocTpaHcTBax. CBOMCTBA CXOASLLUXCS
nocnegoBaTtenbHOCTEN. HenpepbIBHOCTb METPUKM MO COBOKYMHOCTU
nepemeHHbIX. Mpumepsl

MonHoTa MeTpUYecknx NPoCTPaHCTB. MpuMepbl NOMHLIX MPOCTPaHCTB.
MpvMep HEeMoJIHOrO NPOCTPaHCTBa

Toukn NMPUKOCHOBEHUA N 3aMblKaHNA MHOXECTB. CeoricTBax onepauunn
3aMblKaHUA. Teopema O TOYKM NMPUKOCHOBEHNA MHOXECTBA. ﬂpeueanon n
MSOﬂMpOBaHHOVI TOYKWN.

3aMKHyTbIe MHOX€eCTBa. Teopema 00 06beguHeHNN 1 nepece4vyeHunn
3aAMKHYTbIX MHOXECTB

BHyTpeHHMe Toukn. Onepaums B3ATUS BHYTPEHHOCTU MHOXECTBA U ee
cBoWicTBa. TeopemMa 0 CBA3K onepawmin 3aMblKaHus! U B3STUSI BHYTPEHHOCTM
MHOXeCTBa.

OTKprTbIe MHOXeCTBa. Teopelvla O CBA3N OTKPbITOCTU MHOXeCTBa U
3aMKHYTOCTU ero gonosiHeHua. Teopema O CBOWNCTBax OTKPbITbIX MHOXECTB.

nOCTpoeHI/Ie OrpaHU4YeHHbIX OTKPbIThIX 1 3aMKHYTbIX MHOXECTB Ha I'IpﬂMOVI

Teopema 0 MonHoTe noAnpocTpaHcTea. Teopema 0 BNOXeHHbIX Lapax.

COBepIJJeHHbIe, NNoTHbIE, BCOAY NMOTHbIE, HATAE He MNIOTHbIe MHOXEeCTBa.
Teopema 0 NoNonHeHUn

MHoxecTBa nepBov 1 BTopow kateropui. Teopema bapa.

CenapabenbHoro npoctpaHcTsa. [Npumepsl
cenapabenbHbIX U HecenapabenbHbIX NPOCTPAHCTB

HenpepbiBHbIE OTOBpaXKeHs1 MeTpMYECKUX NPOCTPaHCTB. Teopema 06
9KBUBANEHTHOCTM onpeaeneHunii HenpepbIBHOCTM Yepes €, O 1
nocrnefoBaTtenibHOCTU. [1Be TeopeMbl O HenpepbIBHbIX (PYHKLMSAX 1
npoobpasax OTKPbITbIX M 3aMKHYTbIX MHOXECTB.

Ycnosue Jiunwuua v cxumatowme otobpaxkeHust. MpuHUMN CXMMatoLWmx
oTOobOpakeHW (C oueHKoii norpewwHocTy). MpruMeHeHWe NpuHUMna
CKMMaIOLLMX OTOOpaXXeHUit K MHTerpanbHbIM ypaBHeHuaM dpegronbma
BTOpOro poaa.

OTHOCHTENBHO KOMMNAKTHOrO M KOMNAaKTHOro MHoXecTBa. Teopema 06
OrPaHN4EHHOCTU OTHOCUTENBHO KOMNAKTHOrO MHOXeCTBa. Teopema
BenepuwTpacca.

BnonHe orpaHn4eHHoro MHoxecTtBa. Teopema 06 orpaHUYEHHOCTU BMNOJSIHE
orpaHudeHHoro MHoxecTtea. Teopema Xaycgopda

OrpaqueHHble, paBHOCTENEHHO HenpepbiBHbIE, OTHOCUTEITBbHO
KOMnakTHble MHoXecTBa B C[a,b] (Teopema Apuena).

2.2

NMHENH
bIE
MPOCTPA
HCTBA

JInHenHoe NpoCTpaHCTBO (onpeaeneHne n NpoCcTenLlne CBOMCTRA).
[MprMepbl IMHEeNHbIX MPOCTPaHCTB.

Bbinyknoe mMHoxecTBO. JInHenHasa 3aBUCUMOCTb N HE3aBUCUMOCTb
3anemMeHToB. JInHenHoe MHoroobpasue

Pa3smepHOCTb NMHENHOro MHOroobpasus. basnc nMHeNHoOro MHoroobpasus.
Mpsamas cymma nMHEenHbIX MHOroobpasui.

2.3

HOPMWP
OBAHHBbI
E
MPOCTPA
HCTBA

HopmuposaHHoe npocTpaHcTBo. OnpeaeneHns 1 NpocTeilLne CBOMCTBa.
MprMepbl HOPMUPOBAHHbBIX NMPOCTPAHCTB.

Panbl anemMeHTOB HOPMUPOBAHHOIO NPOCTPaHcTBa. Cxoaalumecs 1
abCcomnTHO cxoaaLiuecs paabl.

OkBMBanNeHTHbIE HOPMbI (ONpeaeneHne 1 NpocTenwne cBOMCTBa). Teopema
06 3KBMBaNeHTHOCTM HOPM B NIIO6OM KOHEYHOMEPHOM HOPMMUPOBAHHOM
NPOCTPaHCTBE.

3aMKHYTOCTb KOHEYHOMEPHOIO NIMHENHOro MHoroobpasus. NonHoTa
KOHEYHOMEPHOrO NMMHENHOro NPOCTPaHCTBA.

PaspelummMocTb MHTErparnbHbIX ypaBHeHUn BonbTeppa BTOporo poaa.

KomnakTHOCTb 1 KOHEYHOMEPHOCTL (nemma Pucca, Teopema 06

https://edu.vs
u.ru/courselvi
ew.php?id=6
911




OTHOCMTENbHOW KOMMAKTHOCTU BCAKOMO OrpaHn4YeHHOro MHOXeCTBa B
HOPMMPOBaHHOM MPOCTPaHCTBE).

2.4

MNPOCTPA
HCTBA
CO
CKANAPH
bIM
NMPOWN3BE
JEHVEM

JInHeHOEe NPOCTPaHCTBO CO CKanspHbLIM NpousseneHeM (onpegenexue).
HepaseHcTBO Kowu - ByHsKoBCKOro, HopMa, HeMpepbiBHOCTb CKanApHOro
npousseneHusa. Onpeagenexve runbbepToBa NnpocTpaHcTea. [Npumepsbl
NPOCTPAHCTB CO CKansipHbIM NPON3BELAEHNEM.

CBOWCTBO OPTOroHaNbLHOCTU. TeopeMa O pas3foXeHUn deMeHTa B CyMMy
NPOEeKUUN.

Teopema 0 NNOTHOCTM NIMHENHOrO MHOroo6pasus B runbbepToBOM
NPOCTPaHCTBE.

OpToroHanbHble CUCTEMbI ANEMEHTOB. TeopemMa 06 OpTOroHanbHOWM
cucteme B cenapabenbHOM npocTpaHcTee. [pouecc opToroHanmaaumm
WmuaTa.

3agaya o Haunydwen annpokcumauun. HepaseHcTBo Beccensi n
cxoammocTb psiaa dypbe.

2.5

Namepum
ble
dyHKUMN
"
MHOXeCTB

0C+

MHoxecTBa Mepbl Hynb. CTyneHYaTble (pYHKUUW, OeNCTBUS Hag HUMM.

Namepumble pyHKUuMN, OeNCTBUA Had HUMKU. IHTerpupoBaHme CcTyneH4yaTbix
dyHKuunn. CBoncTea nHTerpana. [1se nemmbl 0 nocnegoBaTesibHOCTAX
cTyneH4aTbiX QYHKUMINA.

+ +
MHOecTBO (OyHKLINNA C , DENCTBUS Haa PyHKUNAMMK 13 C . KoHeuyHoCTb

+
noyTW BCOAY PYHKUUA 13 c.

+ +
MHTerpan B MHOXeCTBE c". [NpocTeliwmne cBoCTBa MHTErpana B c"

.
Teopema o0 npeaenbHOM Nepexoie B C NoA 3HaKoM UHTerpana.
CnepncTtBue.

Kputepwuii nHTerpupyemoctu no Pumany dyHKLMK x(t) B TepMUHax

dyHKUMI X n X cnencTeue. Teopema 06 nHTErpMpyeMocT yHKLMKN NO
PvmaHy B TepMrHax nocnefoBaTenbHOCTEN CTyneHYaTbIX (OYHKUMA.
dyrkumm X, X 1 nokasaTenbCTBO paBEHCTB NOYTM BCOAY X=X X=X,
Kputepwuii Jlebera uHterpypyemoctn yHkuum no Prumany

2.6

Cymmupy
emMble
dyHKUUN
"
WHTerpan
Jlebera

Cymmupyembie dyHkunm (onpegenexuve). lenctemsa Hag CyMmMnpyembiMm
dyHKUMAMMU.

WuTerpan B knacce cymmmpyeMbix pyHkumn (onpegenexmve). Ceonctea
uHTerpana. llemma o npeacraBneHnun cymmmpyemon oyHkumun. Teopema
Benno JleBu, cneacteus 1 u 2.

Teopema o cBsi3nM HecobCTBEHHOro MHTErpana Pumana ans
HeoTpuuaTtenbHon pyHKUUM ¢ nHTerpanom Jlebera. Mpumep yHKUMM
HeCOBCTBEHHO UHTErPUPYEMON N0 PUMaHy, HO HE CyMMMUPYEMOW.

Teopema Jlebera o npegensHOM nepexoae Noj 3HakKoM uHTerpana (Tpu
nemmbl). Cnegcteus 1 2. Teopema Pary.

2.7

Mepa
MHOXECTB
a

OnpegeneHve n3ameprMoro MHOXeCTBa 1 ero Mepsbl. [1poctenwme
CBOWCTBa N3MEePUMbIX MHOXeCTB. Teopema 06 06beaAnHEHNN N3MEPUMbIX
MHOXECTB, CreficTBME AN NepeceveHns n3MepumbiX MHOXECTB. Teopema
0 Mepe 06beanHeHNs NoNapHO He NepeceKkarLwMxXcs N3MepUMbIX
MHOXecCTB. Teopema 0 Mepe 06beAMHEHNS pacLUUPSIOLLENCS
nocrneaoBaTenbHOCTM U3MepuMMbIX MHOXeCTB. Crieactene o mepe
obbeanHeHns namepumbix MHOXecTB. CrneacTBrne o Mepe nepeceveHuns
ybbIBaloLLLEN NOCne0BaTelbHOCTU N3MEPUMbBIX MHOXECTB.

CyuiecTBOBaHNEe HEU3MEPUMOro MHOXeCTBa (MHOXecTBO Jly3nHa).
CTpyKTypa M3MepUMOro MHOXeCTBa NONOXUTENBHON MepbI.

2.8

Teopus
JleGera

BHelwHAA Mepa MHOXecCTBa. TeopemMa O BHELUHEN Mepe U3MeEPMMOro
MHOXecTBa. Teopema 06 M3MEPUMOCTM MHOXECTBA B TEPMUHAX BHELLHEN
Mepbl. OnpefeneHne M3amepmnMoro MHoXecTtBea no Jlebery B TepMmuHax
BHELUHEWN N BHYTPEHHEN Mepbl.

PyHKUMK, namepumble no Jlebery. Teopema o MHOXecCTBax pyHKLUNIA,
nsmepumbix no Jflebery n no Puccy.

OnpepeneHune no Jlebery nHterpana ot orpaHU4YEHHON U3MEPUMON
dyHKumMKn. Teopema o coBnageHuun nHTerpana no Jlebery n nHterpana no
Puccy ot orpaHuyeHHon namepumon pyHkumm. Onpegenexuve no Jlebery
WMHTerpana oT HeorpaHN4YeHHON N3meprumon pyHkumm. Teopema o




COBMadeHnn MHOXecTBa OYHKLMIA, MHTErpupyemMbix no Puccy, ¢
MHOXECTBOM (DYHKLINIA, HTErpupyembix no Jlebery.

WHterpnp | VIHTerpupoBaHue no namepmmomMy MHOXeCTBY. [pocTenlumne cBoncTBea.
oBaHue no | Teopema 06 MHTErPMPOBaAHUN NO OOBLEANHEHUIO U3MEPUMbBIX MHOXECTB.
namepumo | Teopema o0 CyMMUPYEMOCTU HEOTPULATENBHON PYHKLUN Ha 0O beanHeHUN
My nsmepuMbix MHOXecTB. OueHKa nHTerpana no usMepMMomMy MHOXECTBY.
MHOXecTB | Teopema 06 abcontoTHOM HENPEPLIBHOCTM MHTerpana JleGera.
y. Cny4yan 6eckoHe4HOro npomexyTka. [lokazaTtenscTBO N3MEPMMOCTHU
O6obLeH | npegena uamepumbix pyHKUMIA. Mepa nepeceveHus yobiBatoLen
us Ha nocneaoBaTenbHOCTU U3MEPUMbIX MHOXECTB.
2.9 BeckoHeY
HbIN
NpoOMeXxyT
oK 1 Cnyyan yHKUMM OBYX HE3@BUCUMbIX NEepeMeHHbIX. Teopema OybuHm (6e3
dyHKUMM | pok-Ba). Teopema 0 CYMMMPYEMOCTU MO NPSIMOYTONbHUKY OYHKLMMW, OIS
HECKOINbKN | KOTOPOW CyLLEeCTBYET OAMH U3 MOBTOPHbIX UHTErparnos, ABa CleaCcTBUS.
X
nepemMeHH
bIX
MpocTpaH | MpocTpaHcTBa Lp [a, b]. (onpepeneHue N NMHENHOCTb Ans 0<p<o ).
cTBa
2.10 cymmupye | HepaBeHcTBo lenbaepa. Hopma ans cnyyas l=p<o .
:\;)I;I:Kumﬁ lMonHoTa NnpocTpaHcTBa Lp[a’ b]. MpocTpaHcTBO L [a,b] (onpenenexuve
1 HOpMa).
3amMkHyTasi OpTOHOPMUPOBAHHAA CUCTEMA 3NEMEHTOB (OnpeaeneHune, https://edu.vs
cxogmmocTb paga ®ypee). Teopema 0 NONHOM OPTOHOPMUPOBAHHOW u.ru/courselvi
CUCTEME 3rIEMEHTOB. ew.php?id=6
2.11 NuHelHble onepaTopsl U yHKUMOHanL! (onpeaeneHus). Teopema o 061
NYHEeNnHOM onepaTope, HeNpepbIBHOM B OAHON Touke. OrpaHn4eHHbIN
NVHENHBIN onepaTop 1 TeopemMa O CBSI3N OrpaHNYEHHOCTU NMHENHOTO
onepaTopa C ero HenpepbIBHOCThIO.
NuHei Hopma nuHenHoro orpaHn4eHHoro onepartopa (onpegenexue). Teopema o
MHBVHBIC 1 &1 1unenernm HOpMbI onepaTopa.
orpigr:eH MpocTpaHcTBO J'II/IHeVl7IHbIX OrpaHM4YeHHbIX onepaTopoB. TeopemMa o MosfHoTe
onepaTop NPOCTPAHCTBA NIMHENHbIX OrpaHN4eHHbIX onepaTopos (B cMbICnEe
ol paBHOMEPHOWN CXOOUMOCTH).
CunbHas cxoguMOCTb JIMHEVHbIX ONepaTopoB, CBSA3b C paBHOMEPHOM
CXOAMMOCTbIO.
Teopema 0 NPOAOIKEHUN NIMHENHOTO onepaTopa No HenpepbIBHOCTA Ha
BCe npocTpaHcTBO. O6paTMMbIN 1 06paTHLIV onepaTopbl (ONnpeaeneHuns).
Teopema o0 nMHenHOCTU obpaTHOro oneparopa.

212 Ycnosue o6paTMMOCTLM NIMHENHOrO onepaTopa. Ycrnosme obpatmmocTtu
NVHEenHOro oneparopa u orpaHM4YeHHocTn obpaTtHoro. llemma 06
06paTMMOCTN NMHENHOrO onepaTopa 1 obpatHOM onepaTope. HenpepbiBHO

OBpaTMBI obpaTtumbin onepatop (onpegenexHue). Cneacteme 0 HENPEpPbIBHO
obpaTtMMoM onepaTope.
OI'IepeaTOp Teopema BaHaxa 0 HenpepbIBHOW 06paTMMOCTK onepaTopa (4Be NeMMbI U
. Teopema).
Pe3onbBeHTa NMHEHOro onepaTtopa 1 ero cnekTp (onpegeneHus).
Teopema 0 perynspHomM MHOXeECTBE M NPeACTaBNeHNN PE30SbBEHTHI,
cnefcTBue Ansi cnektpa. Teopema 06 OTKPLITOCTY PErynsipHoro
MHOXeCTBa, CNeacTBue ANns cnekrpa.
2.13 3aMKHYThI
e 3amkHyTble onepaTtopbl (onpefeneHue). Teopema 0 3aMKHYTOCTU
onepaTtop | OrpaHUYeHHOro oneparopa.
bl
2.14 NVHElHbIE lMpogormkeHne NMHENHOro orpaHnYeHHoro oyHKUMoHana — nemma u
Teopema XaHa - baHaxa.
OrpaHn4eH = -
HbIE O6wWwwin BUA NMHENHbIX OrPaHNYEHHbIX PYHKLNOHAIOB B HEKOTOPbIX
NPOCTPaHCTBaXx.
dOYHKUNOH
anbl BTopoe conpsxxeHHOe NpoCTpaHCTBO U pedIeKCMBHbIE MPOCTPAHCTBA.

Cnabas cxognmoCTb 91eMEHTOB B HOPMMPOBAHHbIX MPOCTPaHCTBAX




(onpepenenue). NpocTeniune CBONCTBA: EANHCTBEHHOCTb Criaboro
npegena, cBA3b CO CXOAMMOCTbBIO MO HOPME, OrpaHUYeHHOCTb criabo
cxogsiLiencst nocnegoBaTenbHOCTY, OLeHKa Ansi HopMbl cnaboro npegena.

2.15 Cnabo nonHble NpocTpaHCcTBa U Teopema O criabor NonHoTe

Cnabas pednekcnBHbIX NPOCTPaHCTB. Teopema o cnabon cxoanmocTu B
CXOANMOCT KOHEeYHoMepHOM npocTpaHcTBe. Cnabo OTHOCUTENBbHO KOMMAaKTHbIE
N MHOXecTBa (onpeaeneHue). Teopema 06 orpaHMYeHHOCTH (Ena6o
snemento | OTHOCUTENBHO KOMNAKTHOTO MHOXeCTBa. Teopema o cnabon
B OTHOCUTENBHON KOMMNAKTHOCTM OFPaHUYEHHOTO MHOXECTBA B
pecnekcMBHOM NPOCTPaHCTBE (foKa3aTenbCTBO AN runbbepToBa
NPOCTPaHCTBA).

2.16 ConpspkeHHbIN onepaTtop (onpeaeneHne Anst orpaHUYeHHOro oneparopa).
ConpsixeH | Opnepatop ®pearonbma ¢ SAPOM, CyMMUPYEMbIM C KBAAPATOM W
on:;;iop conpsixeHHbIN K HeMy B npocTtpaHcTtee L,[a,b]. Teopema o nuHerHocTn n

bl HOpPMe conpsbkeHHoro onepartopa. OnpegeneHve Conpsi>KeHHOro
onepaTopa B rmnb06epToBOM NPOCTPaHCTBE.

2.17 BrnonHe HenpepbiBHBIE ONepaTopsbl (onpegeneHne). Teopema 0 MHOXeCTBe

BrnonHe BMOJIHE HEMPEPbLIBHLIX ONepaTopoB. TeopemMa O BMNOJSIHE HEMPEPLIBHOCTU
HenpepbIB | onepartopa, onpeaeneHHoro Ha KOHEYHOMEPHOM NMPOCTPaHCTBE, UNn
Hble OEVNCTBYIOLLLEr0 B KOHEYHOMEPHOE NPOCTPAHCTBO. Teopema O BNosHe
onepaTop | HeNpepbIBHOCTU onepaTopa, CONPSHKEHHOrOo K BMOJTHE HEMPEPbLIBHOMY.
bl BrnonHe HenpepbiBHBIE ONepaTopsbl 1 cnabas cxoaumocTb (OBe NemMmbl U
Teopema).

2.18 BrnonHe HenpepbIBHOCTL onepaTtopa ®pefronbma ¢ HenpepbiBHLIM SOPOM:
Munennsie | 13 Cla bl 8 Cla,b], us L,[a,b] & C[a,b], us L,[a,b] & L,[a,b].
ypaBHeHus | BrnonHe HenpepbiBHOCTL onepaTopa ®pearonbma ¢ sAPOM, CyMMUPYEMbIM

BTOpOro | ¢ keagpatom, us L,[a,b] 8 L,[a,b]. Teopus Pucca — LWaynepa
poAa NIMHENHbIX YpaBHEHNN BTOPOro poaa. Jlemma 0 MHOXEeCTBE 3Ha4YeHWIn
onepatopos | —Au | —A”.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue pasgena
CamocTosiTensHas
n/n ANCUUNNNHBI Jlekummn | JlaBopatopHble | [MpakTnyeckue paGoTa Bcero
1. MeTpuyeckne npocTpaHcTBa 38 40 78
2. JInHenHble npocTpaHcTBa 4 2 6
3. HopmunpoBaHHbIe
npocTpaHCcTBa 16 30 46
4. MpocTpaHcTBa co
cKanspHbIM Npon3seeHnem 10 20 30
5.
M3meprmMble yHKUUN U
c* 3 4 7
MHOXEeCTBO
6. CymmMmupyemble OyHKLMN U 3 12 15
uHTerpan Jlebera
7. Mepa MHOXecTBa 1 3 4
8. Teopus Jlebera 3 5 8
WHTerpupoBaHue no
N3MepUMOMY MHOXECTBY.
9 0606L1J,eHVIF| Ha 3 4 7
BGEeCKOHEYHbIV NPOMEXYTOK U
OYHKLMN HECKOMNBKNX
nepemMeHHbIX
10 MpocTpaHcTBa CyMMMPYeMbIX 3 4 7
dyHKUMN
11 JInHenHbIe orpaHuYeHHble 5 10 17




onepaTopbl
12 O6paTtumble onepaTopsbl 5 2 2 9
13 3aMKHyThLIE onepaTopsbl 2 2 2
14 JInHeWHbIe orpaHYeHHbIe 4 2 5 8
dyHKUMOHanNbI
15 Cnabas cxogumocTb 4 2 8
3MNEeMEHTOB
16 ConpshkeHHble onepaTopbl 6 2 4 12
17 BrnonHe HenpepbiBHbIE 4 5 13
oneparopbl
18 INnHeliHble ypaBHEHNS 4 > 1 7
BTOPOro poja
Bcero 34 0 100 154 288

14. MeTogM4yeckne yKkasaHus Ans o6y4aroLwmxcs No 0CBOEHUI0O AUCLUNIIUHDI

Mpwn N3y4eHUn OUCUMNNMHBI PEKOMEHOYETCSl UCMOMb30BaTh CrieayloLLme CpeacTea:

- peKOMeHOyeMYH OCHOBHYIO M JOMOMHUTENbHYIO NUTEepaTypy;

paboTa C KOHCMeKTaMu NeKuui;

MeToAMYECKNE yKasaHUsl U nocobus;

KOHTPOrbHbIE 3aAaHWsA AN 3aKpenreHus TEOPeTUYECcKoro maTepuana;

3NEKTPOHHbIE BEPCUN YYEOHUKOB U METOOUYECKUX YKa3aHUN ANsi BbIMNONTHEHUS MPaKTUYECKMX

paboT.

CamocTodaTenbHas y4vyebHas AeATenbHOCTb CTYAEHTOB MO AucumninHe «PyHKUMOHaMbHbIN
aHanu3» npegnonaraeT u3y4yeHWe peKkOMeHOAyeMOoW npenogasaTeneM nutepatypbl Mo BONpocam
NEKUMOHHBIX Y MPaKTUYEeCKNX 3aHATUW (NpuvBedeHb! BbillE), CAMOCTOATENbHOE OCBOEHWE MOHATUAHOMO
annapara 1 NoaroToBKy K TeKyLIMM aTTecTtauusam (KOHTPOnbHbIM paboTam) (MpumMepbl CM. HUXKE).

Bonpocbl NEKUMOHHBLIX M MPaKTUYECKUX 3aHATUA OBCYXXOaTCA Ha 3aHATUSX B BMAE YCTHOrO
onpoca — WHAMBMAOYyanbHOro M poHTanbHOro. lMpu NOAroToBKE K JEKUMOHHBIM W MNPaKTUYECKUM
3aHATUAM, 0Oy4aloLWMMCS BaXXKHO MOMHUTbL, YTO MX 3adaya, OTBevas Ha OCHOBHble BOMPOCHI MnaHa
3aHATUS M OONONHUTENbHbLIE BOMPOCHI MpenogasaTens, nokasaTb CBOW 3HAHWUS W KPYrosop, yMeHue
NOrMYeckn MoCTPOUTbL OTBET, BrajeHVe MatemaTuyeckum annapatoM W WHble KOMMYHUKaTUBHbIE
HaBbIKW1, YMEHWe oTCTaMBaTb CBOI MPoeccroHanbHyo no3uuuio. B xoae ycTHOro onpoca BbISABMAOTCS
Aetanu, KoTopble No Kakum-ToO Npu4MHaM okasanucb HeJ0CTaTOYHO OCMbICNIEHHBIMU CTYAEHTaMu B XoAe
y4ebHbIX 3aHATMI. TemM caMbiM ONpoC BbLINOMHSET BaxHenwune oby4valoLlyto, pasBUBAIOLLYID W©
KOPPEKTUPYIOLLYIO  (PYHKUMW, NO3BONSAET CTyAeHTaM YyecTb HegopaboTkm u wmsbexarb ux npu
MOArOTOBKE K MPOMEXYTOYHbIM aTTeCTaunsiM.

Bce BbINoONHseMble CTygeHTaMn CaMOCTOSATENbHO 3aaHns (BbINOMHEHME KOHTPOMbHON paboTbl)
noanexaTt nocneayowen NnposBepke npenogasarteneM. PesynbTaTthl TEKYLUMX aTTecTauui y4uTbiBaroTCA
npenogasarteneMm npu npoBeAeHUM MPOMEXYTOYHOW aTTecTaumn (4 cemecTp — 3ayeT, 6 cemectp —
3K3aMeH).

15. lMepeyeHb OCHOBHOM WU [OONOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nutepaTypa:

Ne
NcTouHmnk
n/n
CwmaruH, B.B. JlnHenHble onepaTopbl U byHKUMOHanNbI [ONeKTpoHHbIN pecypc] : y4ebHoe nocobue
ans By3oB / B.B. CmarvH ; BopoHex. roc. yH-T .— OneKTpPOH. TeKCToBble AaH. — BopoHex:
1 WapaTtenbcko-nonurpadguyeckun ueHTp BopoHexckoro rocynapctBeHHoro yHusepcuteTta, 2011. —
CBobOoHbIN aocTyn n3 MHTpaceTn BIry. — TekcToBbIN dann

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-200.pdf>.

CwmaruH, Buktop BacunbeBuy, [1eAcTBUTENBbHBLIN aHann3 [QneKTPoHHbIN pecypc]: y4ebHoe nocobue
5 / B.B. CmaruH; BopoHex. roc. yH-T .— 3OneKTpoH. TekcToBble AaH. — BopoHex : N3gaTensckuii aom
Bry, 2015 .— CsobogHbii poctyn w3 uHTpacetu BIY .— TekctoBeil dhain . —
<URL: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%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

CwmaruH, Buktop BacunbeBud. PyHKUMOHaNbHblE NpocTpaHcTBa. BBOAHbLI Kypc [ONEKTPOHHbIN
pecypc]: ydebHoe nocobue ansa BysoB / B.B. CmaruH; B.B. CmaruH ; BopoHex. roc. yH-T .—
3 | OnekTpoH. TeKkcToBble faH. — BopoHex : BopoHexXckuii rocyaapCTBEHHbI YHUBEPCUTET,
MaTtemaTtuyeckuin pakynbteT, 2017 .— CBOBOAHLIN JOCTYN M3 UHTpaceTn BI'Y .— TekcToBbIv chann
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-92.pdf>.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTouHuK

1 Konmoropos A.H. 3nemeHTbl Teopmm yHKLUA 1 (PYHKLIMOHANBHOro aHanu3a: y4ebHoe nocobue
ansa cryg. mart. cneu. yH-toB / A.H. Konmoropos, C.B. ®omuH. — M.: Hayka. — 1968. — 496 c.
Pucc, ®. Jlekummn no dpyHkumoHanbHomy aHanusy / ®. Pucc, b. CekedanbBu-Hagps ; nep. ¢ ¢p.

2 [.A. BacunbkoBa noa pea. C.B. domuHa; pen. C.A. Tenskosckun .— 3a. 2-e, nepepab. 1 gon.
— M. : Mup, 1979 .— 587 c.

3 Cobones B.W. Jlekunn no gononHUTENbHLIM rMaBaM MaTemaTudeckoro aHanmsa. — M.: Hayka.
— 1968. — 288 c.

Lnnos., Neoprun EBreHbeBuy. MaTtemaTtmnyeckunii aHanu3. Bropon cneumanbHbI Kype : ydebHoe

4 nocobue ans roc. yH-tos / I".E. Wunos .— M. : Hayka, 1965 .— 327 c.
TpeHorvH B.A. ®yHKUMOHANbHbLIA aHanu3: y4ebHuk ans cTyg., obyy. no cneunanbHOCTSAM
5 "MaTtematn-ka" n "lpuknagHas matematuka" / B. A. TpeHormH.— W3g. 4-e, ucnp. — M.:
®usmarnmt. — 2007. — 488 c.
6 IloctepHuk, J1.A. KpaTknii KypCc (PYHKUMOHANbHOrO aHanmusa [OneKTpoHHbIN pecypc]: ydebHoe

nocobue / JI.A. JlioctepHuk, B.X. Cobones. — 3nekTpoH. gaH. — CI16.: Jlanb, 2009. — 272 c.

B) MHPOPMaLMOHHbIE 3NEeKTPOHHO-006pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl

NHTEPHET)*:
Ne n/n Pecypc
1 OnekTpoHHas 6ubnuoteka 3HB BI'Y https://lib.vsu.ru/
2 OnekTpoHHOo-6mbnuoteyHasa cuctema "faHb" https://e.lanbook.com/
3 OneKkTpoHHO-6nbnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" http://www.studmedlib.ru

16. NMepeyveHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n NcTOYHMK
JTioctepHuk, JI.A. KpaTknii Kypc oyHKLMOHaNbHOro aHann3a [OnekTpoHHbIA pecypc] : y4ebHoe
1 nocobue / J1.A. JltoctepHuk, B.N. CoboneB. — 3nekTpoH. gaH. — CI16. : JlaHb, 2009. — 272 c.

— Pexxum poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll id=245

CwmarvH B.B. Metpudeckme npoctpaHctBa. [locobne no kypcy — OyHKUMOHaMbHbLIN
2 aHanus™". CneuynanbHoctb 010101 (010100) -- MaTtematuka // BopoHex. roc. yH-T. BopoHex.
2005. 35 c.

MonoxeHne 06 opraHu3aumM camocTosTenbHOW paboTel oObyvarowmxca B BopoHexckom
rocygapCTBeHHOM yHMBeEpCUTEeTE

17. OOpasoBaTtefibHble TEXHONIOTUW, UCNOSfib3yeMble TMpu peanusauum Yy4yebHOM
OUCUMNNUHBbI, BKIOYaA [OUCTAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4YeHue):

Mpn peanusaunmn y4ebHOM OUCLUNAMHBLI NPOBOASTCA pasfivyHble TUMbl NEeKUMin: BBOAHasNA
nekuns, nekums-mHopmaums, nekuns-guanor; a Takke NPakTUYEeCKUX 3aHATUN, Ha KOTOPbIX
OCYLLECTBMSAETCS peLleHne 3a4a4y 1 yCTHbIe ONpOoCkl N0 TeMaM 3aHATUS.

OucumnnuHa MOXeT peanu3oBbiBaTbCA C MNPUMEHEHUEM 3fEKTPOHHOrO 0Oy4veHna wu
ANCTaHUMOHHLIX 0Bpa3oBaTesibHbiX TeXHoMornn. MNpu NnpoBeaeHun 3aHATUIA B AUCTaHLUMOHHOMN
dopmMe MCMOMb3yKTCA TEeXHUYeckne Wu UHAGOpPMaLMOHHbIE pecypcbl OB6pasoBaTenbHOro
noptana "3OnekTpoHHbIM yHuBepcuteT BIY" (https://edu.vsu.ru), 6asumpytouwierocs Ha cucteme
ANCcTaHUMoHHoro obyyeHus Moodle, pa3BepHyToN B yHUBEPCUTETE, a TakkKe Apyrme OOCTYMNHbIe
pecypchl B ceTu IHTepHeT.


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
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

CamocTositenbHass  pabota  pernameHTupyetcss  [lonoxeHnem 06  opraHvsaumm
camocTosiTeNnbHOM paboTbl 06y4YatoLLMXCs B BOPOHEXCKOM rocyapCTBEHHOM YHUBEPCUTETE.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

Ans npoBefeHWst NEKUMOHHbIX W MPaKTUYECKUX 3aHSATUA UCMONb3YyTCA ayauTopum,
OCHaLleHHble cneunanuanpoBaHHon mebernbto.

[Ons camoctosaTenbHoM paboTbl MCNOMb3YeTCA KacC C KOMMbIOTEPHOM TEXHUKOW,
OCHaLLEHHbIN HeobXxooMMbIM  MPOrpaMMHbIM — 0obBecneyeHnem, SNEKTPOHHbIMU  y4ebHbIMU
nocobmammn 1 3akoHogaTenbHO - NPaBOBOM U HOPMATUBHOW MOWUCKOBOW CUCTEMOW, UMEIOLLUIA
BbIX04 B rnobanbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMMmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHve WHamnkaTop(bl)
r’|\;9n pasgena gucumniivHbl Kona;l((a;;eH OOCTMXKEHUS OueHouHble cpeacTsa
(mogyns) 4 KoMneTeHuumn
Or1K-1, OrllK-1.1, OlK-
1. | Pasgensbl 1-4 YK-1 1.2, OMNK-1.3, KoHTpornbHble paboTbl 1-2
YK-1.1, YK-1.2
Or1K-1, Oll1K-1.1, OlK-
2. | Pasgenbl 5-10 YK-1 1.2, OMNK-1.3, KoHTponbHasi pabota 3
YK-1.1, YK-1.2
Or1K-1, Ol1K-1.1, OlK-
3. | Pasgenbl 11-18 YK-1 1.2, OMNK-1.3, KoHTponbHas paboTa 4
YK-1.1, YK-1.2
lMpomexyToyHas aTTecTauusi MepeyeHb BONPOCOR K 3a4€TY U 3K3aMeHy
dopma KOHTPOIS — 3a4€T, IK3ameH n3 n.20.2

20 TwnoBble OLEHOYHbLIE CcpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OUeHUBaHUsA

20.1 TeKywWwM KOHTPOSb yCNEeBaeMoOCTH

KoHTponb ycneeaeMocTu No AUCUMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYIOLMX OLLEHOYHbIX
CpeacTB: KOHTPOmNbHbIE paGoThl

KomnneKT 3agaHui ANA KOHTPONbHOW paboTbl Ne 1

BapuaHm 1
3apaHue 1. [lokasaTb NOAHOTY NPOCTPaHCTBA S.
3apaHue 2. lNokasaTtb, YTO B ANCKPETHOM METPUYECKOM NPOCTPAHCTBE KaXa0e MHOXECTBO OTKPbITO.
3apaHuve 3. [lokazaTb KOMNAKTHOCTb BCSKOTO KOHEYHOTO MHOXECTBa B METPUYECKOM NPOCTPaHCTBE.
3apaHue 4. MNyctb MHOXecTBa A n B orpaHudeHbl B X — MI1. MNokasaTtb, 4To MHOXecTBO AUB Takke
OrpaHu4yeHo B X.

BapuaHm 2

3apaHuve 1. MoxXeT N1 B METPUYECKOM NPOCTPAHCTBE wWap paguyca 4 6biTb CTPOrMM NOAMHOXECTBOM
wapa paguyca 37?

3apaHue 2. [lokasaTb NOMAHOTY NPOCTPaAHCTBa M.

3apaHue 3. BepHo nn, 4TO AOMOMHEHNe K BClogy NITOTHOMY MHOXECTBY SIBMSIETCS HUrAEe He NITOTHbIM?



3apaHue 4. [lokasaTb, YTO 06begnHeHne KOHEYHOro YMcna KOMMNakTHbIX MHOMKECTB eCTb MHOXECTBO
KOMMNaKTHoOe.

KomnnekT 3agaHui ans KOHTponbHoW paboTtbl Ne 2
BapuaHm 1

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

3apgaHuve 2 NokasaTtb, YTO 3aMblkaHUe 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.

BapuaHm 2

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

3apaHue 2 lNokasaTb, YTO BCAKUM LWap B IMHENHOM HOPMMPOBAHHOM MPOCTPAHCTBE eCTb BbIMyKMoe
MHOXXEeCTBO

3apganue 3 MNyctb A 1 B MHOXeCTBa B IMHEMHOM HOPMMPOBAHHOM NPOCTpaHCcTBe. [Joka3aTb, YTO ecnn
MHo)ecTBa A 1 B orpaHnyeHsbl, To MHOXecTBO A+B orpaHunyeHo.

KomnneKT 3agaHui AnNA KOHTpPONbHOM paboTbl Ne 3
Bapuarm 1.

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

BapuaHm 2.

3apaHue 1. MNpusecTn npumep cyMmmmnpyemMmon (OyHKLNN, KBagpaT KOTOPON HE CYMMUPYEM.

KomnneKkT 3agaHui AnNA KOHTPONbHOW paboTbl Ne4.

Ne1. MycTtb X,Y — HOPpMUPOBaHHLIE NPOCTPaHCTBA. BbiACHUTL, coBnagaeT v obnacTtb onpeaeneHus
D(A) = {X € X|AX € Y} onepartopa A C HOPMUPOBaHHbLIM NpocTpaHcTBOM X. ABnsietca nu onepartop A
NMHENHbIM, HENpepbIBHBIM ONepaTopoMm n3

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 HalWTU ero HopMy.
A:l, 1, Ax= (0,0, Xgl) , Xz(f XZ(L() )
Ne3. [na nocnegosatenbHoct onepatopoB (A,) < LB(X,Y), X,YeNorm un AelLB(X,Y)

yctaHoBuTb: 1) cxoguTea nu (A,) noToveyHo (cunbHO) k onepaTopy A; 2) cxogutes nu (A,) no Hopme k

onepatopy A. A X = (x(),...,x(n),0,0,...),A :1|l, X=Y =\

Ne4. Myctb A:X —Y.[okasaTb, YTO CyleCTBYeT HemnpepbiBHbI 06paTHblii onepatop A, u
noctpouts ero. A:l, -1, Ax= ((1—%)le,(l—%)sxz,(l—%)4x3,...).

Ne5. Myctb E, F — JIHIM, A — 3aMKHYTbIA NMHENHbIA onepaTtop 13 E B F. [lokasaTb, YTO MHOXECTBO Hynen
N(A) onepaTtopa A siBnsieTca NoanpoCTPaHCTBOM NpocTpaHcTaa E.

OnucaHune TexHonornu n poBeneHUsA



Tekywias atTectaums NpoBOOAUTCA B COOTBETCTBUM C [TONOXEHMEM O TeKylleh aTrectaumm
obyyaloWwmMxca Mo MporpaMmaM  BbiCLIEro ob6pa3oBaHMs  BOpPOHEXKCKOro  rocyaapCTBEHHOro
yHVBepcuTeTa.

OOyuvalowmnca nonyvaeT KOMMMEKT 3a4aHUM KOHTPOSibHOWM paboTbl U B TeyeHue [fByX
akageMnyeckux 4YacoB [OIDKEH MpegocTaBUTb nNpenodaBaTento MNUCbMEHHbIM OTBET Ha 3ajaHus
KOHTponbHOM  pabotbl. [lpu 3tom  obOyyawwemycss 3anpeweHo  nonb3oBaTbCs  NoObIMK
BCMOMOraTenbHbiIMM pecypcamMu, KakTo: Y4eOHWKM, mMeToaudeckme nocobusi, KOHCNEKTbl NeKuMn u
NPakTUYECKNX 3aHATUIN, pecypcbl ceTn IHTEpHeT.

PesynbTatbl Tekywmx aTtTecTauuMnm Yyy4uTbiBalOTCA npernogasaTteneM npuv  NpoBedeHun
NPOMEXYTOYHOW aTTecTauun (3ayerta).

B ycnoBusx npuMEHEHUs SMNEKTPOHHOro OOy4YeHWss U AUCTaHUMOHHBIX O0Opa3oBaTeribHbIX
TEXHOSOMMIN BCE BbINOSIHAEMbIE 3a4aHUA TEKyLMX aTtTectauun (KoHTpornbHas paboTta) obyvatowimecs
BbICTaBNAT ANA NPOBEPKN B JNIMYHbIX KabvHETax B 3MEKTPOHHOM Kypce Ha nopTane «3OneKTPOHHbIN
yHuBepcutet BIY». — Moodle:URL:http://www.edu.vsu.ru/.

TpeboBaHMA K BbINOMIHEHNIO 3a4aHUN (MNK LWKaNbl U KPUTEPUU OLLEHMBaHUA)

[ns oueHnBaHus pe3ynbTtaTtoB 06y‘-IeHI/IF| Ha KOHTpOJ'IbHOI;l pa60Te ncnonb3yrTCcd cnenyowne
nokasartenu:

1) 3HaHWe y4ebHOro matepmana v BrageHue NoHATUMHbLIM annapaTom;
2) yMeHue CBA3bIBaTb TEOPUIO C NPaKTUKOMN;
3) yMEeHMEe NPpUMEHATb NOMyYEeHHble 3HaHUSA B NPaKTUYECKOM 3agaHUN.

20.2 NMpomexyToyHaa aTTrectaums

MpomMexyToyHas aTTecTaums No AMCUMUMIIMHE OCYLLECTBMSIETCS C NOMOLLbIO CrieaytoLwmnX OLEHOYHbIX
cpencTs: cobecenoBaHme no GuneTam K 3a4éTy U 9K3aMeHaLNOHHbIM GuneTam, COOTBETCTBEHHO

lMepeyeHb BONPOCOB K 3a4eTy:

1. HepaBeHcTBO KOHra ans KOHeYHbIX CyMM, HepaBeHCTBO [enbaepa Ansg KOHEYHbIX CYMM.

2. HepaBeHcTBO Nenbaepa 4ns KOHEYHbIX CYMM, HEpaBeHCTBO MUHKOBCKOIO 4S5 KOHEYHbLIX CyMM.

3. lNMpumMeHeHne npuHUMNA CXMMaOLWMX OTOBpPakeHWn K MHTerparnbHbIM ypaBHeHusM Ppepronbma
BTOPOro poaa.

4. OnpegeneHnsa OTHOCUTENBbHO KOMMAKTHOIO M KOMMNAaKTHOrO MHOXecCTBa. Teopema 06 orpaHUYEHHOCTH
OTHOCUTENBbHO KOMMAaKTHOro MHOXecTBa. Teopema BenepluTtpacca.

5. CBONCTBO OpTOroHanbHOCTM (OnNpeaeneHns OpTOroHarnbHbIX 3NIEMEHTOB, 3fIEMEHTa OPTOrOHaNbHOro
MHOXECTBY, OPTOroHasIbHOro AOMNONHEHU:A). TeopemMa O pasfnoXeHUn ariemeHTa B CyMMY MPOEKLMIA.

6. OpToroHanbHas cymma noanpocTpaHcTBa. PopmMynupoBka TeopeMbl O MAIOTHOCTU SIMHENHOTO
MHOroobpasus B ruribbepToBOM NPOCTPaHCTBE.

7. Ycnosue Jlvnwuua wu coxkumawwme otobpaxeHus (onpegenexus). [puHUMN  CKUMaOLWLmMX
0TOOpPaXXeHW (C OLLEHKON NOrpeLlHOCTI).

8. Teopema Xaycaopda.

9. JlnHeriHOe NPOCTPAHCTBO CO CKaNApHbIM NPOM3BeaeHNeM (onpeaeneHe, NpocTenne CBOMCTBA).

10. HepaseHcTBO Kowmn-ByHAKOBCKOro, HOpMa, CBOMCTBO HENPEPLIBHOCTW CKansipHOro Npou3BeaeHus.
11.  Onpepgenenne runbbepToBa npocTpaHcTBa. [lpumMepbl  NPOCTPAHCTB CO  CKaNSApHbIM
npou3BeaeHneM.

12. OnpegeneHne cxogMMOCTU B METPUYECKMX NpocTpaHcTBax. CxogumMmocTb B npoctpaHcTtBax Cla,b],
S.

13. CoBeplueHHble, MNMNOTHble, BCtoOY MNOTHbIE, HWUIAe He MnOoTHble MHOXecTBa (onpedeneHus).
MHoxecTBa NnepBoON 1 BTOPOW KaTeropui (onpeaenexus n npumepsl). Teopema bapa.

14. IluHenHble NnpocTpaHcTBa (onpeaenexue JM, npoctenwme



ceoricTea, npumepsbl J1IM).

15. Teopema 06 OTHOCUTENBHON KOMMAKTHOCTU MHOXECTBa B KOHEYHOMepHOM JTHI.

16. OnpegeneHnsa TOYKM MPUKOCHOBEHUSI N 3aMblKaHUA MHOXECTBaA. Teopema O CBOWCTBaxX onepauun
3aMblKaHMs MHOXECTB. TeopemMa O Heob6X04MMOM M OOCTAaTOYHOM YCNOBUM ANSA TOYKM NMPUKOCHOBEHUS
MHOXeCTBa.

17. [1Be Teopembl O HENPEPbIBHbIX (PYHKUMAX U MPoobpasax OTKPbITbIX N 3aMKHYTbIX MHOXECTB.

18. OnpegeneHnst 3aMKHYTOro oOTpe3ka MW BbINYKNOro MHOXeCTBa. JIMHeMHas 3aBMCUMOCTb MU
HEe3aBMCUMOCTb 9nemMeHToB. JInHenHoe MHoroobpasue, nuHenHass obonodka (onpegeneHus, Ase
nemMmbl).

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

20. 3aMKHYTOCTb KOHEYHOMEPHOro  NMHEeNHOro  MHoroobpasusi. [MonHOTa  KOHEYHOMEPHOro
HOPMMPOBAHHOIO MPOCTPaHCTBA.

MepeyeHb BONPOCOB K 3K3aMeHy:

1.JInHenHble onepaTopbl U PyHKUMOHArLI (ONpeaeneHus).

2. Teopema 0 NMHENHOM onepaTope, HeNpPepPbIBHOM B O4HOM TOYKE.

3.0rpaHnYeHHbIN NIMHENHbIN onepaTop N TeEopeMa O CBS3N OrpaHN4YeHHOCTU NMHENHOTO orneparopa ¢
€ro HenpepbIBHOCTLIO.

4. Teopema 06 orpaHM4eHHOCTM NMMHENHOrO onepaTopa, onpeaeneHHoro Ha KOHeYHOMEPHOM
NpOCTpPaHCTBe.

5.HopmMa nNMHENHOro orpaHNYeHHOro onepaTopa (onpeaenexHue).

6.Teopema 0 BblYUCNIEHNN HOPMbI ONepaTopa.

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

8.0nepatop auddepeHumposanusa B Cla,b] nus C'[a,b] 8 C[a,b].

9.[MpoCTPaHCTBO NMIMHENHBIX OFPaHNUYEHHbIX ONepaTopoB.

10.Teopema 0 NOMHOTE NPOCTPAHCTBA JIMHENHBIX OFPaHNYEHHbLIX ONepaTopoB (B CMbICIE paBHOMEPHOWN
cxoagmmocTn). Cnencteue ansa ConpsPkeHHOro NPoCTpaHCTBa.

11.MpounsBeaeHne NMMHENHbIX ONepaTopoB.

12.CunbHas cXxoguMOCTb JIMHENHBIX ONEpPaToOpPOB, CBSI3b C PABHOMEPHOW CXOAMMOCTbIO.
13.MprHUMN paBHOMEPHOKM OrpaHUYEeHHOCTM (NeMmma 1 Teopema).

14. Teopema 0 NOMAHOTE NPOCTPAHCTBA JIMHENHLIX OrPaHNYEHHbIX ONepPaTopoB (B CMbICIE CUMbHON
CXOANMOCTN).

15.Teopema 0 NPOAOIMKEHNM NMMHENHOrO onepaTopa Nno HeNPepPbLIBHOCTN Ha BCe NPOCTPaHCTBO.
Ob6paTtumbin 1 oBpaTHbIN onepaTopbl (onpegeneHns).

16.TeopemMa 0 NUHENHOCTN 0GpaTHOro onepartopa.

17.Ycnoeue o6paTMMOCTV NIMHENHOTO ornepartopa. YCcnoesue o6patMuMoCcTu NIMHENHOIO onepaTopa n
OorpaHM4YeHHOCTM 0GpaTHOrO.

18.Jlemma 06 obpaTnmMocT NMHENHOrO onepartopa 1 obpaTHOM onepaTope.

19.HenpepbiBHO 06paTMbI onepatop (onpegenenune). Cneactene 0 HeNpepbIBHO 0bpaTMom
oneparope.

20.Teopema BaHaxa 0 HenpepbIBHOW 0OpPaTMMOCTK onepaTopa (ABe NeMMbl U Teopema).
21.Pe3onbBeHTa NMHENHOro onepaTopa 1 ero CnekTp (onpeaenexHns).

22.Teopema 0 perynsipHoOM MHOXECTBE U NPEeACTaBEHNN PE30SNbBEHTbI, CNEeACTBUE ANSA CrekTpa.
23.Teopema 06 OTKPbITOCTM PErynspHOro MHOXECTBa, CNeaCcTBMe Ang cnekrpa.

24 .3amMmKHyTble onepaTopsbl (onpegeneHne). Teopema o 3aMKHYTOCTM OrpaHMYeHHOro oneparopa.
25.3amkHyTOCTb onepaTopa anddepeHumnposanusa B Cla, b].

26.Teopema 0 3aMKHYTOCTK onepaTopa, 06paTHOro K 3aMKHyTOMY, CreAcTBue A5l HENPEpPbIBHO
obpaTnmoro onepartopa.

27 .[lekapTOBO Npon3BeAeHNe NMHENHbIX HOPMUPOBAHHbLIX MPOCTPAHCTB (NIMHENHbIE onepauum, HopMa U
nonHota). Npadumk NMHeNHoro onepaTopa.

28.Jlemma o rpadmke 3aMKHYTOro oneparopa.



29.Teopema 0 3aMKHYTOM onepaTope, ornpeaeneHHOM Ha BCEM MPOCTPaHCTBE.

30.MpogormkeHne NMHENHOIO OrpaHNYEHHOro oyHKLMOHana — neMmma n Teopema XaHa - baHaxa
(mokasaTenbCcTBO ANA cenapabenbHOro BELLECTBEHHOrO NPOCTPAHCTBA).

31.Tpwn cnencteuA.

32.Jlemma 0 BMOPTOroHanbHbIX CUCTEMAX.

33.06wWwuin B NMHENHbIX OrpaHNYeHHbIX (PYHKLMOHANOB B NPOCTPaHCTBax: KOHEYHOMEPHOM,

I, (L< p <o), runsbeprosom, L [a,b] (1< p <o) (cnyyann p =2 6e3 nokasatenscrea).

34.BTopoe conpsikeHHOe NPOCTPaHCTBO U pednekCuBHbIE NPOCTPaHCTBA.

35.Cnabasi cxoanmocCTb 3N1eMEHTOB B HOPMMPOBAHHbLIX NPOCTpPaHCTBax (onpeaenenue). MNpocTenwne
CBOWCTBA: €AMHCTBEHHOCTb criaboro npegena, cBs3b CO CXOOUMOCTbLIO MO HOPME, OFPaHNYEHHOCTb
cnabo cxogsuencs nocrnefoBaTenbHOCTU, OLEHKa Ans HoOpMbl cnaboro npegena.

36.Cnabo nonHble npocTpaHCcTBa M Teopema o cnabow nonHoTe pednekCUBHbIX NPOCTPAHCTB.
37.Teopema o cnabon cXoguMOCTN B KOHEYHOMEPHOM NpocTpaHcTBe. Cnabo OTHOCUTENBHO
KOMMNaKTHbIE MHOXECTBa (onpedeneHue).

38.Teopema 06 orpaHMYeHHOCTM cnabo OTHOCUTENBHO KOMMAaKTHOrO MHOXECTBA.

39.Teopema o cnabor OTHOCUTENBHOW KOMMAKTHOCTM OrPaHMYEHHOr0 MHOXECTBA B pePIEKCMBHOM
NPOCTpPaHCTBE (goKa3aTenbCTBO AN1A rmnbbepToBa NPOCTPaHCTBA).

40.ConpshkeHHbIN onepaTtop (onpegeneHne Ans orpaHUYEeHHOro onepartopa).

41.0nepatop dperonbma ¢ 44pOM, CYMMUPYEMbIM C KBaOPaTOM U CONPSKEHHbIN K HEMY B
npocTpaHcTBe L,[a,b].

42.Teopema 0 JIMHENHOCTM N HOPME COMPSXXEHHOro onepaTopa.

43.0npenenenne ConpspkeHHOro oneparopa B runbbepToBOM NPOCTPAHCTBE.

44 .BnonHe HenpepbiBHbIE onepaTopbl (onpegeneHue). Teopema 0 MHOXECTBE BMNOSIHE HENPEepPbIBHbIX
onepaTopoB.

45.Teopema 0 BNoOMHe HENPEPbLIBHOCTM onepaTtopa, onpeaeneHHoro Ha KOHEYHOMEPHOM MPOCTPAHCTBE,
UNn SencTBYOLLIEro B KOHEYHOMEPHOE NPOCTPAHCTBO.

46.Teopema 0 BNosiHE HEMPEPLIBHOCTM onepaTtopa, CONpPsXeHHOro K BNOSIHE HENPEPbLIBHOMY.
47.BnonHe HenpepbiBHbIE onepaTopbl U cnabas cxoauMocTb (OBe NIEMMbI 1 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 TeXHONOrMmn nNpoBeaeHUs

MpomexyToyHas aTTecTaumsi NPoOBOAUTCSA B COOTBETCTBMM C [MONOXEHMEM O MPOMEXYTOYHOW
aTTecTaumm oby4aroLmxcsa no nporpammam Bbicllero obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl MNPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TEopeTnYeckne BOMPOCHI, MO3BOMSAOLINE OLEHUTb YPOBEHb MOMYYEHHbLIX 3HAHWA W CTeneHb
CchOPMMPOBAHHOCTN YMEHMUIN U(MMN) HABbLIKOB.

Kputepuun oueHnBaHna KomneTeHumm Llkana oueHoK
3avér
OOGyuatowuincsa 3HaeT OCHOBHbIE OnpeaeneHns, TeopemMbl. YMEET MPUMEHATb UX K 3aumeHo

npakTuyeckum 3agaHmsam. ObyyaroLwmincs gaeT npaBunbHbIE OTBEThI Ha
OONONHUTENbHbIE BOMPOCHI.
O6yyvaowniicss EMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHMS (NTMBo KX He 3aumeHo
OTCYTCTBME) OCHOBHbIX NMOHATUI, ONpeaeneHnin u TEoOpeM, UCMONb3yeMbIX B Kypce, He
JaeT nNpaBuiibHbIE OTBETHLI HA AONOMHUTENBHbIE BONPOCHI.

OK3ameH
O6yyarowuiics B NOMHOM Mepe ucnonb3yeT yHAaMeHTarnbHble 3HaHWs B 0b6nacTtu OmnuyHo
MaTeMaTM4YeCcKoro aHanu3a, QYHKLMOHANbHOroO aHanusa W JApyrux  OUCLUMIVH,
crnocobeH K onpedeneHnio oblwmx ¢opm 1M 3aKOHOMEPHOCTEN OTAENBbHOW [AHHON
npegMeTHon obrnactu, ymMeeT CTPOro [okasaTb YTBEPXAEHUs, (OpMynupoBaTb
pe3ynbTathl, ObICTPO BUAUT CNeAcTBUSI NOJTYYEHHOrO pesynbTaTa




OTBET Ha KOHTPOJIbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYyeT OOHOMY M3 Xopowo
nepeyvncrneHHblX MokasaTenen, HO obydvalowumics QdaeT npaBwuibHble OTBEThbl Ha
AOMNOJHUTENbHbIE BOMPOCHI

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBYET IoObIM OBYM- Yoosnemeopu-
TPEM M3 MepeyUCcneHHbIX MnokasaTenen, obyvalowuncs gaeT HenorHble OTBEThbl Ha meJibHO
AOMNOSNHUTENbHbIE BOMPOCHI, AEMOHCTPUPYET YacTUYHbIE 3HAHMUS,

OTBET Ha KOHTPOSbHO-U3MEPUTENbHBLIN MaTepuan He COOTBETCTBYET YeTbipeM U3 Heydosnemeopu-
nepeynucneHHblx nokasatenen. OOydawWUNCa  OEMOHCTPUPYET  OTPbIBOYHbIE, meJsibHO
dparmeHTapHble 3HaHWS, OoNyCcKaeT rpybble owmnbkm

20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMU CTYOEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckmux pador

OMNK-1 CnocobeH npuMeHsiTb (byHOAMeHTanbHble 3HAHWS, MOJTyYeHHble B 06MacTn maTemaTudeckux U (Unm)
€CTEeCTBEHHbIX HayK, M UCMOSb30BaTb UX B NPOdECCMOHanbHOM AeATENbHOCTH

OMNK-1.1 MpumeHsieT 6a3oBble 3HAHUS, MOSTyYEHHbIE B 06M1ACTM MaTeMaTUYECKUX U(UIN) ECTECTBEHHbIX HayK
3HaTb: 6a30Bble 3HaHUS, Nofy4YeHHbIe B 06r1acT MaTeMaTUYeCcKnX U(UK) eCTECTBEHHbBIX HayK

YMeTb: Ucnonb3oBaTh 6a30Bble 3HAHUS, MOSyYEHHbIE B 0611acTM MaTeMaTUYECKUX U(UINN) eCTECTBEHHbIX HayK
Brnagetb HaBblkaMM MaTeMaTMYyeckoro W CTaTUCTUYECKOTO MOZENUPOBaHUS MpW  MOCTPOEHUM Moaenen
(hp13nYEecKMx NPoOLECCOB U ABMEHUIA U UCMONb30BaTb MX B NPOJECCUMOHaNbHOM AeATEeNIbHOCTH

OMNK-1.2 OueHnBaeT 1 popMynUpyeT akTyarnbHble U 3Ha4YMMble NpobremMbl pyHaAaMeHTanbHON MaTeMaTuKu
3HaTb: MeToabl pelleHns 3aaad B 06rnacT mateMaTUYecKUX U (MNK) eCTeCTBEHHbIX Hayk.

YMeTb oUeHUBAaTb U POPMYNMPOBaTh akTyarbHble U 3Ha4YMble NPOGReMbl MaTeMaTUKN.

BnageTb: CNocoGHOCTLIO OLEHNBATL M (hOPMYNMPOBaTh akTyarnbHble 3agavn npodeccroHarnbHOM AeATeNbHOCTH,
MPUHMMAaTb NPaBUMbHOE PELLEHE HAa OCHOBE TEOPETUYECKMX 3HaHWIA

OMK-1.3 AxanusvpyeT X MNpuUMEHsieT HaBblku BblbOpa MeToO4OB pelweHus 3agady  npodeccMoHanbHOW
AeATeNbHOCTM Ha OCHOBE TEOPEeTUYECKMX 3HAHWI

3HaTb: MeToApl pelleHus 3agad NpodeccrMoHanbHoOW AeATENbHOCTH.

YMeTb: aHanu3npoBaTb U NPYMEHsSTb HaBblkv BbibOpa MeTOA0B pelleHns 3agay NpodeCcCUOoHarnbHOWM
OEeATernbHOCTU Ha OCHOBE TEOPETUYECKUX 3HAHWI.

BnapeTb HaBblkaMy pelleHns 3agad npodeccroHarbHOM AesaTerbHOCTH

YK-1 CnocobeH OCyLeCcTBNATb MOMCK, KPUTUYECKUA aHamu3 U CUHTE3 MHopMauun, NPUMEHSITb CUCTEMHbIN
NOAXOA ANS peLleHus NMocTaBneHHbIX 3aaay

YK-1.1 AHanuaupyeT NpobnemMHylo CUTyaLMIo Kak CUCTEMY, BbISIBNSAS €e COCTaBNALIMNE U CBSA3N MeXAy HAMU
3HaeT: OCHOBHbIEe CNocobbl KPUTUHECKOrO aHanM3a u cuHTe3a MHopMaLuun; CyLLIHOCTb dnNocodICKOro aHanmaa
sIBNeHnn, 6a3oBble MNOMOXEHMS CUCTEMHOIO NOAX0Aa, CYLLHOCTb NPO6NeMHON CUTyaL M B €e COOTHOLLEHUN C
NOHATUAMU «Npobnemay, «3agaday, «MPOTUBOPEUNSA», OCHOBbI YNpaBreHus paspeLleHnem npodnemHbIx
cuTyaumu;

YMeeT: NpMMeHsTb OCHOBHbIE CNOCOObI KPUTUYECKOrO aHanmn3a MHopMauun; NPUMEHSITb CUCTEMHbIN Noaxon Ans

pelweHna nocTtaBleHHbIX 3adayd, BbIABNATb I'IpO6J'IeMHbIe CuUTyauumn, onpenendatb NyTn U cpencrtea nUxX paspeLleHuns;
Bnageet: OCHOBHbIMKM cnocobamu KPUTUHECKOro aHanmsa MchopmaLu/m; HaBblkKaMN KPUTUYECKOIo aHalnusa

Flp06J'IeMHOIZ CUTyauumn Kak CUCTEMbI, BbIABIIEHNA €€ COCTaBJIAKLLNX U cBsA3en Mexnay HUMy, Bbl60pa HYTeVI n
cpencTB ee pa3pelleHnda

YK-1.2 Vicnonb3yst NOrMKO-MeToA40SI0MMYECKUIN NHCTPYMEHTapUN, KPUTUYECKN OLLEHNBAET HaOEeXHOCTb MCTOYHUKOB
nHdopMaLmMKn, COBPeMEHHbIX KOHLeNUui gmnocodCKoro 1 coumanbHOro xapakrepa B CBoei npeaMeTHon obnactu
3HaTb: MeToAbl KPUTUYECKOro aHanuM3a M OLEHKM COBPEMEHHbIX Hay4YHbIX AOCTWXKEHMW, a Tawkke MeToAbl
reHepMpoBaHNs HOBbIX MAEW NpW peLlleHnun uccrefoBaTernbCkKMX W MpakTUYeCcKMx 3afad, B TOM 4ucre B
MEeXONCUMMIIMHAPHBLIX 00NacTax; OCHOBHOE cofdepxaHue hunocoCKNX MOHATUM U KaTeropun, aTanbl pa3BUTUSA
dunocodun n ee pasgernbl, OCHOBHbIE KIacCUYecKne U CoOBPEMEHHbIE purnocodckme HanpasneHnsa n KoHLEenuuu,



0a3oBble Nornmyeckue M HaydHble MeToAbl (TeopeTudeckMe M AMNUpUYeckue) uccnenoBaHus M OUNocodCKoro
OCMBbICIIEHNSA MUpa, NpaBuna OLEHKMN HAaOEeXXHOCTU UCTOYHUKOB MHbopMaLny;

YMeTb: Mpu pelleHMn uccregoBaTeNnbCkUX W MpakTUYeCcKMX 3agadvy reHepupoBaTb HOBble MAeun, ucxogs w3
HaNU4YHbIX PECYPCOB U OrPaHNYEHUN; aHaNU3NPOBaThb KIacCUYeckue n CoBpeMeHHble hnnocodckne HanpaBneHus
N KOHLENUWM C OMOPOW Ha MOHATUAHO-KaTeropmanbHblid annapaT M JIOrMKO-MeTOAO0MNOMMYECKUA UHCTPYMEHTapui
dunocodun, KpMTUYECKN OLIEHMBATb HAOEXHOCTb WUCTOYHWKOB MHAOPMAaLMKU, UCMOMb30BaTb NPOTMBOPEYMBYIO
NHGOPMaLIMIO, coaepXKallyrocs B pasHbIX (PMocogCkMx KOHLENUMAX NPy peLleHny NpodneMHbIX CUTyauui;
BnageTb HaBbIKaMM: KPUTMYECKOrO aHanmM3a M OLEHKU COBPEMEHHbIX Hay4HbIX AOCTWXEHWUA U pe3ynbTaToB
OEeATENbHOCTU MO PELUEHUI0 UCCNeaoBaTenbCKMX UM NPaKTUYECKMX 3aday, B TOM YMCME B MEXAMCLMMIMHAPHbIX
obnacTtsx; HaBblkaMy MCMNOMb30BaHMS NTOMMKO-METOLOMNOrMYECKOro MHCTPYMEHTapus B npouecce unocogckoro
OCMBICIIEHNSA MMUpa, KPUTUYECKOrOo aHanmu3a M OLEHKU HaAEeXHOCTM WMCTOYHMKOB WH-bopMaumu, B TOM 4ucne
dunocodckux KoHUenuun, paboTbl C MPOTUBOPEYMBOM MHGOPMALMEN M3 pasHbIX UCTOYHUKOB, onpeneneHus
BO3MOXHOCTEN NMPUMEHEHUS NMOMOXEHUIN KIAaCCUYECKMX U COBPEMEHHbIX (PMNOCOMCKMX HanpaBneHnn 1 KOHLENLUuin
Ons peleHnsa npobnemMHbIX CUTyauui.

I'Iepe'-leHb 3afaHMKN ONSA OLeHKM C(*)OpMVIpOBaHHOCTVI KOMneTeHUUu:

1) 3akpbITble 3agaHus (TECTOBbIE, CPEQHUIN YPOBEHD CITOXHOCTM):

1. YcTaHoBWTE COOTBETCTBUE MEXAY METPUYECKMM MPOCTPAHCTBOM U METPUKON, 3aA4aHHON Ha HEM.

Cla, b] a p(x,y) = max |x, — yl
R 6 p(x,y) = max|x(t) — y(t)|
L,(1<p <) n Yo
plx,y) = lek = yiel?
k=1
4 R%, r o0 Yp
plx,y) = lek = yiel?
k=1

OTBerT: 1-0, 2-B, 3-I, 4-a
PelueHune: 3agaHne Ha 3HaHWe onpeaeneHnst METPUK B pas3nUYHbIX NPOCTpaHCTBax

2. YCTaHOBWUTb COOTBETCTBUE Mexay 0003Ha4eHneM MEeTpPUN4YECKOro npocTpaHcTBa 1N ero CrioBeCHbIM onncaHnem

1 Cla, b] a | NPOCTPaHCTBO N-MEPHbIX BEKTOPOB C BELLECTBEHHbLIMU
KoopAnHaTtamu

2 R% 6 | MPOCTPaHCTBO HEMPEpPbLIBHLIX Ha oTpe3ke [a,b] dyHKUMI

3 l,(1<p<o) B | NPOCTPaHCTBO N-MEPHbIX BEKTOPOB C KOMMIEKCHbIMU
KoopAnHaTtamu

4 (04 r | NMPOCTPAHCTBO YUCIOBLIX NOCIEA0BATENBHOCTEN, CyMMUPYEMBbIX
C p-O1 CTeNeHbHo

OTBeT: 1-0, 2-a, 3-1, 4-B
PelueHne: 3agaHne Ha 3HaHWe 0603HaYEHMIN OCHOBHbIX MPOCTPaHCTB B (hyHKLMOHANBHOM aHanmae

3. YcTaHoBMTE COOTBETCTBUE MEXOY Hayariom 1 KOHLOM onpeaeneHus.

1 | MHOXeCcTBO Ha3bIiBaeTCs a | ero samblkaHwe coBnagaeT coO BCEM NPOCTPaHCTBOM.
OTKPbITbIM, €CINK

2 | MHOXecTBO Ha3blBaeTcA 6 | cyllecTByeT 3aMKHYTbIN AP, COAEePXKaLLMA 3TO MHOXECTBO.
OrpaHuUYeHHbIM, ecnm

3 | MHOXecTBO Ha3bIBaeTcs B | OHO cOBMagaeT co CBOUM 3aMblKaHNEM.
BCOAY NMOTHbLIM, ecnun




4 | MHOXeCTBO Ha3blBaeTcs r | OHO coBnagaeT Co CBOEN BHYTPEHHOCTbIO.
3aMKHYTbIM, ecnu

OTBeT: 1-1, 2-0, 3-a, 4-B
PelueHune: Bonpoc Ha 3HaHME COOTBETCTBYIOLLMX ONpPeaeneHui.

4. YcTaHOBUTE COOTBETCTBME MeXxay npoCcTpaHCTBOM CO CKallApHbIM nNpon3segeHnem 1 cKandapHbIM
npoun3segeHnem, 3agaHHbiM Ha HEM.

1 C[a,b] a m
(x,y) = Z XkYk
k=1
2 RD 6 b
@) = [ xOy©de
a
3 L B "
(xy) = Z XYk
k=1
4 c r ®
() = ) xdi
k=1

OTBerT: 1-0, 2-a, 3-1, 4-B
PeleHune: 3agaHne Ha 3HaHWE onpeaeneHuns cKanapHoro NPou3BeeHUs B pasnMyHbiX NMPOCTPaHCTBAX.

5. YcTtaHoBuTe cOOTBETCTBUE MeXxay HadarioM n KOHLUOM onpeaeneHuns.

1 | MHOXeCTBO Ha3blBaeTCs a | V(e > 0) ona aToro MHOXecTBa CyLLeCTBYeT KOHeYHas & —CeTb.
OTHOCUTESIbHO KOMMNAaKTHbIM,
ecnm

2 | MHOXeCTBO Ha3biBaeTCs 6 | 13 KaXdoWn nocnenoBaTenlbHOCTM ero 3f1IEMEHTOB MOXHO
OrpaHuUYeHHbIM, ecnm BbIAENUTb CX0AALWYCA NOANOCNef0BaTENbHOCTb.

3 | MHOXecTBO Ha3blBaeTcH B | CyLleCTBYeT 3aMKHYTbIM Llap, cogepxaLlmi 3T0 MHOXeCTBO.
KOMMNAKTHbIM, ecrnv

4 | MHOXecCTBO Ha3blBaeTcs r | OHO OTHOCUTENBHO KOMMAKTHO N 3aMKHYTO.
BMOMHE OrpaHNYeHHbIM,
ecnm

OTBeT: 1-0, 2-B, 3-r, 4-a.
PelueHne: BONpoc Ha 3HaHWe COOTBETCTBYIOLLUX ONpeaeneHui.
2) OTKpbITble 3a4aHus (TECTOBbIE, MOBbLILLEHHLIN YPOBEHb CIIOXHOCTN):
1. Kak Ha3biBaeTCst HOpPMUPOBAHHOE MPOCTPAHCTBO, MOSIHOE B CMbICIIE CXOAMMOCTU MO HOpPME?
OTtBeT: 6aHaxoBo NpocTpaHcTBO (6aHaxoBo)
PeweHue: 3geck npmBegeHo onpegeneHme 6aHaxoBa NnpocTpaHCcTBa

2. Kak Ha3blBaeTCs MPOCTPAHCTBO CO CKaNsApHbIM NPou3BedeHeM, NOMHOe MO HOPME, MOPOXKAEHHON CKansipHbIM
npoussegeHnem?

OTBeT: rMnbbepToBO NPOCTPAHCTBO (rMNIbOEPTORO)

PeweHue: 3gecb npuBeaeHo onpeaeneHne FI/Iﬂb6epTOBa NpocCTpaHCTBa



3. BctaBbTe oaHo cnoBo: «MHOXeCTBO, KOTOpPOEe COOAEPXKUT BCE CBOUN TOYKM NMPUKOCHOBEHUA, HAa3biBaAETCA
».

OTBeT: 3aMKHYTbLIM (3aMKHYTOE)
PelueHwne: 3gecb NpMBEAEHO onpeaeneHme 3aMKHYTOro MHOXeCTBa

4. BctaBbTe 0gHO nponyueHHoe CIoBO: «MHOXeCTBO, Kaxgas Touka KOTOPOIo ABJIAETCA , HA3blBAE€TCAH
OTKPbITbIM».

OTBeT: BHYTpPEHHEN
PelweHuve: 3gecbk NnpMBeaeHo onpeaeneHme oTKpbITOro MHOXeCTBa

5. BcTaBbTe 3 NponyLleHHbIX crnoBa: «MeTpuyeckoe NpoCTpaHCTBO HasbiBaeTcs cenapabernbHbiM, eCri B HEM
cywecTByeT MHOXECTBOY.

OTBeT: CYéTHOE Bclogy NoTHoe (Bclody NiOTHOE CYETHOE)
UNK, eCnn He NCMOoSb30BaTh «&x»: CYETHOE BCIOAY NMOTHOE, BCoAy NMOTHOE CYEeTHoe

PelueHue: 3aech NpvBeaeHo onpeaeneHue cenapabernbHOro NpocTpaHcTea

Kputepuu n wkanbl oueHnBaHua 3agaHn ®0OC:
[na oueHnBaHWSA BbINOMHEHNS 3a4aHMIA UCNONb3yeTcsa GannbHaga Wwkana:

1) 3aKpbIThble 3a4aHnsA (TECTOBbLIE, CPEAHUN YPOBEHb CNOXHOCTW):

e 1 6ann — ykasaH BEpPHbIN OTBET;

e (0 6annoB — ykasaH HEBEPHbIN OTBET (MOSMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).
2) OTKpPbITblE 3a4aHUs (TECTOBbLIE, MNOBbLILLIEHHLIN YPOBEHbL CITIOXKHOCTHN):

e 2 Hanna — ykasaH BEpPHbI OTBET;

e (0 6annos — yka3aH HeBEPHbIN OTBET (MONHOCTLIO UMW YaCTUYHO HEBEPHbIN).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
ANarHoCTUYECKMX paboT C UeNbio OLEHKUM OCTaTOUYHbIX pe3ynbTaTOB OCBOEHUS AaHHOWM
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).



