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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Maenoea M.®. (kacbenpa BblYUCAUTENBHOM
mMaTemaTvku, OTAeNneHme NpuknagHon MatemaTmku n nHpopmatmkm), Maria.Pavliova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH paspabaTbiBaTb M pa3BMBaTh MateMaTN4ECKNe METOLbI MOLENMPOBaHMS!

06BEKTOB, MPOLLECCOB 1 CUCTEM B 06NACTV NPODECCUMOHANBHON NESTENbHOCTM

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

CTy,D,eHTbI, 3aBeplmnBLWMe N3y4YeHNe OAHHOW OUCUUMIINHBI OONXHbI OblTb 3HAKOMbBIMU C TEMI pasnenamm
PpyHKLUMOHANIbHOIrO aHannsa, KoTopble TPAAMLNOHHO UCMOSb3YIOTCA MPU NCCNenoBaHNN CBOWCTB
andgodpepeHumanbHbiX YpaBHEHWIA C YACTHLIMW NMPOU3BOAHBIMUY, MPY NMOCTPOEHUN YUCTIEHHBIX METOLOB pelleHns 3a8ad
mMareMaTnyeckon om3nkm, N 3HaKOMCTBO C KOTOPbIMU HeobxoOUMO Ons MarteMmatuka-npuknaoHuka.

JonxeH ymeTb:
MpakTuyeckmn pewartb NPUMEPbl N0 OYHKLUNOHANBHOMY aHanmay.
JlonxeH Bnanetb:

Kypcamm no HennHerHbIM YypaBHEHNAM C YaCTHLIMU MPON3BOAHBLIMM U MO YUCAEHHLIM METOAaM pPeLleHnsl ypaBHEHNIA
maremartnyeckon n3nku.

JonxeH AeMoHCTpMpPoBaTh CMOCOOHOCTb 1 FOTOBHOCTb:
MonHoe 03HaKOMNEHNE C TEOPUEN N METOAAMU (PYHKLIMOHANBHOMO aHannaa.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.01 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOA
obpasosatenbHol nporpammbl 01.04.04 "MpuknagHas matematuka (Matematnyeckoe MOLENMPOBAHUE)" N OTHOCKTCS K
0653aTeNbHbIM AUCLMUNANHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMMVHBI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 18 yaca(os), B TOM 4yucne nekuuu - 0 yaca(os), npakTndeckmne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 18 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTosiTenbHas paboTa - 72 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNINHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3penbl gucunnnuHbl / X TPYyAOEMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OnpepeneHne METpM4ecKoro
npocTpaHcTBa, npumepsbl. CBolicTea
1. |cxonsiumxcs nocnenoBaTebHOCTEN. " 0 0 1 3
" |HepaseHcTtBa Nenbaepa u
MwuHkoBckoro.
A AEKTPOIHHSBH
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl

KOHTaKTHOW paboTbl,
UX TPYA0EMKOCTb

(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble

3aHATUA

paboTbl

CamocrosiTenbHas
paborta

Tema 2. 3aMKHyTble MHOXECTBa,
CBOICTBA Nepauun 3aMblKaHus.

. [MonHble MeTpudyeckme npocTpaHcTea.

TeopeMbl 0 MOMHBIX METPUYECKMX
MPOCTPaHCTBax.

Tema 3. MprHUMN cxaTtbix
oTtobpaxeHuii. CenapabenbHble
MPOCTPAHCTBA, NPUMEPDI.

Tema 4. JlnHelHble NpocTpaHCcTBa.
OnpeneneHne NMHENHOro
NpOCTPaHCTBa, CBOMNCTBA, NPUMEPHI.

Tema 5. OnpeneneHne nMHeRHoro
HOPMMPOBAHHOIO NPOCTPAHCTBA,
npumepbl. JInHeiHbie MHOroobpasns.
Teopema 06 nsomopdmame
KOHEYHOMEPHbIX HOPMUPOBAHHbIX
npocTtpaHcTs. Jlemma Pucca.
dakTop-NpPOCTPaHCTBO.

Tema 6. MMnb6epTOBO NPOCTPAHCTBO.
OnpepeneHne runbbepToBa
MpOCTPaHCTBa, CBOWCTBA CKaNSPHOro
nponsBeneHns, npumepsl. Teopema

. |06 opTOroHanbHOM PasnoXeHUN.

Kputepuii Bciogy nnoTHOCTU
MHOXECTBa B rnnb6epToBOM
npocTpaHcTBe.

Tema 7. OpTOHOPMUPOBAHHbIE
cucTembl, psabl ypbe, HepPaBEHCTBO
Beccens, 3aMkHyTble 1 NOMHbIE
cucTembl. Misomopcmsm
cenapabenbHbix rMnbOepToBbIX
MPOCTPaHCTB.

Tema 8. OnpepeneHne nMHENHoro
oneparopa, NpuMepbl, OCHOBHbIE
ceorctea. OrpaHnyeHHble NMHelHbIe
oneparopsbl, CBA3b MEXy
HenpPepbIBHOCTbLIO U
OrpaHN4eHHOCTbIO.

Tema 9. Hopma onepartopa. Teopema
O NpoaonxeHunn NMHENHOrO
oneparopa.

10.

Tema 10. PaBHomepHas 1
noTo4YeYHas cxoamMMmocTu
onepartopos. Teopema 0 NonHoTe
NPOCTPaHCTBA NMHEWNHbIX OrNepaTopos
B CMbICNle PaBHOMEPHOW CXOAUMOCTMW.
Teopema banaxa-llTenHxay3a,
MOMHOTA NPOCTPaHCTBA NNHEWNHbIX
onepaTopoB B CMbIC/IE MOTOYEYHOMN
cxoammocTn. Heobxoanmoe u
[0CTaTo4yHOE YCNoBre NOTOHEYHOW
CXOAMMOCTW OMNepaTopos.

CrpaHnua 4 13 13.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

11.

Tema 11. Teopembl 06 06paTHOM
oneparope. 'padmk onepaTopa,
npuMepbl 3aMKHYTbIX
HEeOrpaHUYeHHbIX ONepaTopoB.
Teopema BbaHaxa 0 3aMKHYTOM
rpadpuke. CnekTp onepaTopa.

12.

Tema 12. Teopema XaHa-baHaxa,
cnencteus. Obwmin BUO, NUHERHbIX
(PYHKUMNOHANOB B KOHKPETHbIX
NpoCTpPaHCTBax

13.

Tema 13. PedonekcusHble
NPOCTPaHCTBA, CONPSAXEHHbIE
onepaTtopel, Npumepsl. Chabas
CXOMMOCTb B HOPMUPOBAHHbIX
MPOCTPaHCTBax.

14.

Tema 14. Teopema KaHTopa.
Teopema 06 akCTpeManbHbIX
3HAYEHNSAX HENPEPbIBHbIX
OYHKLMOHANO0B Ha KOMMNAaKTHbIX
MHOXeCTBax.

15.

Tema 15. Teopema Xaycoopda,
cneacteue. Kputepuii KOMNakTHOCTH
B KOHKPETHbIX NPOCTPaHCTBaXx:
Teopema Apuena; Teopema M.Pucca.

16.

Tema 16. KoHe4HOMeEpPHOCTb 1
KoMnakTHocTb. Cnabas
KOMMakTHOCTb, TeopemMa o cnaboii
KOMMaKTHOCTW OrpaHnYeHHbIX
MHOXECTB.

17.

Tema 17. CBoiicTBa BrnonHe
HernpepbiBHbIX onepaTopos. Teopema
O paBHOMEPHOM npeaene BnonHe
HernpepbiBHbIX ONepaTopoB.

18.

Tema 18. YpaBHeHWS € BNonHe
HenpepbIBHbIMK OnepaTopamm.
Teopembl Ppearonbma.

NToro

18

72

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OnpeneneHne MeTPNUYECKOro NPOCTpaHCTBa, NpuMepbl. CBOMCTBa CXOASLLLUXCS NOCNenoBaTelIbHOCTEMN.
HepaBeHcTtBa Nenbaepa v MMHKOBCKOrO.
Ha 3aHsATUM BBOOMTCSA NOHATME METPUKIN, OaeTCs onpeaeneHne MeTpUYeckoro NpoCcTpaHCcTea, NPMBOASATCS NpUMeps

MEeTpUYeCcKUxX NPocTpaHcTB. Beogutcsa onpeaeneHns cxoaswwmxcs nocnenosaTeNbHoCTel U orpaHnYeHHbIX MHOXECTB.
O6cyxpatoTcst Ux cBoicTea. PopMynMpyoTCs U IokasbiBatoTcs HepaseHcTBa HOHra, Menbaepa 1 MUHKOBCKOrO.

Tema 2. 3aMKHyTbIe MHOXeCTBa, CBOMCTBa nepauvn 3amMmbiKaHusl. MonHble MeTpuyeckue npocTtpaHcTBa. TeOpeMbI
O NOJIHbIX MeTpn4YeCKux NnpocTpaHcTBax.

CrpaHnua 513 13.

- PAEKTPOHHBIH
Il YHHBEPCHTET
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TeMa 3aHSTVA: NONHOTA METPUYECKOro NpocTpaHcTBa. JlokasbiBatoTCs [B€ OCHOBHbIE TEOPEMbl O MOJIHLIX METPUYECKUX
npocTpaHcTBax. Mpu 3TOM NCNONb3yOTCS CBOWCTBA NOCNEA0BaTENIbHOCTM 3aMKHYTbIX, BIOXEHHbIX ApYr B Apyra Wapos,
panmnycbl KOTOPLIX CTPEMSTCS K Hynto. PopMynmpyoTcs He06X0AMMbIE U OOCTATOYHbIE CBOWCTBA MOMHOTHI
NPOCTPaHCTBaA.

Tema 3. MpuHUMN cXxaTbix oTo6paxeHuit. CenapabenbHbie NPOCTPaAHCTBa, MPUMEPBI.

Ha 3aHaTtum dDOpMynleyromﬂ M 0OKa3blBAOTCA Teopema baHaxa "rlpl/IHLI,I/Iﬂ CXaTtblX OTO6pa)KeHVII/I n ee cnencrteue.
rlpI/IBO,D,FITCH npuMepbl NX NCMONb30BaHUA. Haetcs onpegneneHne cenapa6eanoro NpPOCTpaHCTBA, NPMNBOOATCA
npumepbl cenapa6eanb|x NPOCTPAHCTB, o6cy>Kp,aeTcs1 3HA4YMMOCTb 3TOr0 CBOWCTBA npu peweHnn npakTn4eckmnx 3anad.

Tema 4. IuHenHble npocTpaHcTBa. OnNpeaeneHne NMHENHOro NPOCTpaHCTBa, CBOMCTBA, MPUMepbI.

Ha 3aHaTumn naetcs onpeneneHue NMHEMHOro NpoCTPaHCTBa, GPOPMYNIMPYHOTCA aKCMOMBbI NIMHEMHOro NPOCTPaHCTBA,
[loKasbiBaloTcs Ux cneacTeus. O6CyXOal0TCA CBOMCTBA NMHEMHOro MPOCTPAHCTBA, NPUBOAATCS NpuMepbl Hanbonee
BaXHbIX C TOYKU 3PEHUS NPUNIOXEHMNI NMHENHBLIX NPOCTPAHCTB, MPOCTPAHCTBO HEMNPEePbIBHbIX (OYHKLWIA, 3a1aHHbIX Ha
oTpeake, npocTpaHcTea Jlebera.

Tema 5. OnpepeneHve NMHEMHOrO HOPMUPOBAHHOIO NPOCTPAHCTBA, NpUMepbI. JIMHelHble MHOroo6pasus.
Teopema 06 naoMmopcmame KOHEYHOMEPHbIX HOPMUPOBAHHbIX NMPOCTPaHCTB. JlemMa Pucca.
daKTOp-NPOCTPaHCTBO.

Ha 3aHaTMKn naetcs onpeneneHme NMHENHOro HOPMUPOBAHHOIO NPOCTPAHCTBA, POPMYNNPYIOTCS UX CBOMCTBA,
NPVBOASTCS NpUMepbl Hanbonee BaXKHbIX C TOUYKM 3PEHNS MPUNOXEHWUI TIMHERHBIX HOPMUPOBAHHbLIX MPOCTPaHCTB.
LaeTcs onpeneneHne n3aoMopcraMa NMHERHbIX HOPMUPOBAHHLIX NPOCTPaHCcTB. [lokasbiBaloTcs Teopema 00
N30MOPPM3ME KOHEYHOMEPHbIX HOPMUPOBAHHbIX MPOCTPAHCTB.

Tewma 6. Funb6ep1'oao MPOCTPaHCTBO. Onpe.u.eneHMe rwnbﬁeproaa npocTpaHCcTBa, CBOMCTBA CKaNsipHOro
npoun3seneHus, npumepbl.Teopema o6 OPTOroHasibHOM pa3/10XXeHUN. Kpmepm?l BCOAY MNNIOTHOCTN MHOXeCTBa B
rVInbﬁepTOBOM npocCTpaHCTBe.

[aetcsi onpeneneHve runbbepToBa NPocTpaHCTea, 06CyXAal0TCS CBOMCTBA CKANSPHOro Npov3BeaeHns, NPMBOASTCS
npuMepbl Hanbonee 4acTo UCMOMb3yeMbiX rMIbGEPTOBbIX NPOCTPAHCTB. YCTaHaBNMBAETCS, YTO rMnbOepToBo
MPOCTPaHCTBO -- YACTHbIA Cnyyait HOPMMUPOBAHHOTO. [loKa3blBAETCS KPUTEPWiA BCIOOY MAOTHOCTM MHOXECTBA B
rMnb6epTOBOM MPOCTPAHCTBE.

Tema 7. OpTOHOPMUPOBaHHbIE CUCTEMBI, psabl Pypbe, HepaBeHCTBO Beccensi, 3aMKHyTble U NOJIHbIE CUCTEMBI.
N3omopcuam cenapabenbHbiX rMNb6epTOBbIX NPOCTPAHCTB.

LaeTtcs onpeneneHne opTOHOPMUPOBAHHbLIX CUCTEM, 06CYXOAeTCs BaXHOCTb 3TOro NoHsaTus. Ins psnos dypbe,
NMOCTPOEHHBIM MO OPTOHOPMUPOBAHHBIM CUCTEMAaM, [oKa3biBaeTCs HepaBeHCTBO beccens. BBoasTcs MOHSATUSA NONHOTHI U
3aMKHYTOCTV OPTOHOPMMPOBAHHbBIX CUCTEM. Ha 3aHAaTUM AokasbiBaeTcs Teopema 06 nusoMopdprame cenapabenbHblx
rMnbBepTOBbLIX MPOCTPAHCTB.

Tema 8. OnpeneneHne NMHENHOrO oneparopa, NpMMepbl, OCHOBHbIE CBOMCTBA. OrpaHUyeHHble IMHEeNHbIe
orneparopbl, CBSI3b MeX,AYy HENpPepbIBHOCTbIO U OFPaHNYEHHOCTLIO.

HatoTtca onpeneneHns aoanTMBHOrO onepaTopa, 04HOPOAHOro, MMHENHOrO U OrpaHNYEeHHOro oneparopa,
yCTaHaBnMBaeTCs CBSA3b Mexay HuMK. [lokasbiBaeTcs, YTO U3 aaaMTUBHOCTY onepaTopa 1 ero HenpepbIBHOCTU B O4HON
TOYKE CNeayoT NMMHENHOCTL onepaTopa U ero HenpepbIBHOCTb Ha BCEM NpocTpaHcTee. [NprnBoaaTca npumepsi,
obcyxnatTCs OCHOBHbIE CBOVCTBA. [loKa3biBaeTCs Teopema O CBSI3M MeXOy HEeMpepbIBHOCTbLIO U OrpaHUYeHHOCTbLIO
NIMHENHOro oneparopa.

Tema 9. Hopma oneparopa. Teopema 0 NPOAONXEHMN IMHENHOrO oneparopa.

Lns orpaHMYeHHbIX IMHEVHbIX ONepaTopoB BBOAMNTCS MOHSATE HOPMbI, 06CYXAatoTCsl CBOWCTBA HOpPMbI. BeiBoauTtcst
oopMyna Ans BblYMCNEHNS HOPMbI onepaTtopa. [okasbiBaeTcs Teopema o NpodoNXeHUn TMHEHOro onepaTopa,
3aaHHOro Ha NMHEeHOM MHOroobpa3nm NMHEeRHOro HOPMUPOBAHHOIO NPOCTPAHCTBA, Ha BCe NPOCTpaHCTBo. 0,2
3a4eTHble eaAVHULbI.

Tema 10. PaBHOMepHasi M NOTOYEYHasi CXOAMMOCTM ornepaTopoB. Teopema 0 NoNHOTe NPOCTPaHCTBa IMHENHbIX
onepaTopoB B CMbIC/ie paBHOMepHON cxoaumocTu. Teopema BaHaxa-LUTenHxay3a, NoAHOTa NpocTpaHCTBa
NUHENHbIX ONepaTopoB B CMbIC/e MOTOYEUYHOM cxoaMMocTi. Heo6xoamMmoe 1 [ocTaTouHoe YCnoBue NoToYeYHOM
CXOOMMOCTH OMepaTopos.

JaeTtcs onpeneneHne paBHOMEPHOR 1 MOTOYEYHON CXOAMMOCTH onepaTopoB. [lokasbliBaloTCs BaxXHbIE C TOYKM 3PEHUS
NMPUNOXEHWIA pe3ynbTaTtbl: TEOPEMA O MOMHOTE NPOCTPAHCTBA NMHEHBLIX ONepaTopPOB B CMbICNE PABHOMEPHO
cxonumocTu, Teopema baHaxa-llteiiHxay3a, Teopema 0 NONHOTE NPOCTPAHCTBA NIMHEHBIX ONepaTopPOB B CMbICNE
noTo4eyHol cxoanmocTtu. MpusoanTcs HeobxoaMMoe 1 LOCTaTOYHOE YCNOBME NOTOYEYHOW CXOAUMOCTM ONepaTopoB.

Tema 11. Teopembl 06 06paTHOM oneparope. Mpacouk oneparopa, NpUuMepbl 3aMKHYTbIX HEOrPaHUYEHHbIX
onepartopoB. Teopema BaHaxa 0 3amKkHyTOM rpachuke. CnekTp oneparopa.

Ha 3aHsTMM ons nuHeHoro onepartopa BBOLMTCS NOHSTME NEBOMO 1 NPaBoro o6paTHbIx onepaTtopos. [MpusoasTcs
ycnosusi, obecrneyrBatoLme paBeHCTBO NEBOMO U NpaBoro 0bpaTHbIX ONepaTopos, U, Kak CNeAcTBUe, CYLEeCTBOBAHNE
obpaTHoro onepatopa. [lokasbialTcs TeopeMbl 06 obpatHoM ornepatope. MNprBoasaTCs NPUMeEpPbl 3aMKHYThIX
HeorpaHn4eHHbIX onepaTopoB. BeoanTtcs noHATHe cnekTpa onepartopa.

Tema 12. Teopema XaHa-BaHaxa, cnepcreusi. O6wWMIA BUL, NUHENHbIX PYHKLMOHANOB B KOHKPETHbIX
npocTpaHcTBax
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Ha 3aHaTtum ons Cenapaéeanoro FVIﬂbéepTOFO NPOCTPaHCTBA OOKA3blBAETCA TEOpEMa XaHa-baHaxa o npoao/IXeHnn
NUHERHOro pyHKUMOHaNa, O6cy)K,D,aIOTC$I M 0oKa3blBatOTCS CNeaCcTBUSA U3 STOW TeopeMbl. JlokasbiBaeTcs Teopema
Pucca o npencrtasneHnmn NWHENRHOro pyHKUMOHaNa B FI/Iﬂb6epTOBOM NPOCTPaHCTBE. O6Cy)KJJ,aeTCﬂ npuMeHeHne aToM
TeopeMbl B KOHKPETHbIX MPOCTpaHCTBax.

Tema 13. Pe(pneKCI/IBHbIB NMPOCTpPaHCTBA, COMpsi)XeHHble onepaTtopbl, NPpUMepbl. Cnabasi cxoguMocCThb B
HOPMUPOBAHHbIX NPOCTPaHCTBAaXx.

BeooaTcs noHATMS COMNPSAXXEHHOro NPOCTPaHCTBa U pedpIeKCUBHOro NPOCTPaHCTBa, paccMaTpuBaloTca NpuMepsbl
pedonekcmBHbIX MPOCTPAHCTB. Haetcs onpeneneHne Conps>XXeHHoro oneparopa, ndy4arotcsa nx csonctea. [laetcsa
onpeneneHne cnaboi cxooMMocTy B HOPMNPOBAHHOM NPOCTPAHCTBE, POPMYNTUPYIOTCA N O0Ka3bIBAKOTCA CBOWCTBa
cnabo cxomswmxcs nocneaoBaTenbHOCTE.

Tema 14. Teopema KaHTopa. Teopema 06 3KCTpeManbHbIX 3HaYeHUSAX HenpepbiBHbIX (PYHKLLUOHANOB Ha
KOMMAaKTHbIX MHOXECTBaXx.

Beoasarcs onpeneneHns 0THOCUMTENbHO KOMMNAKTHBIX U KOMMAKTHbLIX MHOXECTB B METPUYECKUX NpoCcTpaHcTBax. [ng
nocnenoBaTeNlbHOCTU KOMMAKTHbIX MHOXECTB foka3abiBaeTcs Teopema KaHtopa. ObcyxaatoTcs cBoincTea
nonyHenpepbIBHOCTU CBEPXY (CHM3Y) GOYHKUMOHAN0B, paccMaTpuBaloTCs NpUMepbl OyHKLIMOHANO0B, 0bnaaatowmx sTuMm
CBOWCTBaMMU.

Tema 15. Teopema Xaycnopdpa, cnepcreme. Kpurepuit KOMNakTHOCTU B KOHKPETHbIX MPOCTPaHCTBaX: TeopeMa
Apuena; Teopema M.Pucca.

Tema 3aHsATUS: "KpUTepuii KOMNakTHOCTV MHOXECTB B METPUYECKMX NpocTpaHcTBax". [okasbiBaeTcsl OCHOBHAS
Teopema 0 KOMMNaKTHOCTM MHOXECTB B METPUYECKMX NPOCTPaHCTBax (Teopema Xaycaopda) v CneacTBus N3 aTol
TeopeMmbl. PaccmaTpuBaloTcst U 060CHOBBLIBAIOTCS KPUTEPUM KOMMAKTHOCTM B MPOCTPAHCTBE HeMpepblBHbIX (YHKLIMIA 1 B
NPOCTPaHCTBE UHTErprpyeMbIx Mo Jlebery goyHKUMIA.

Tema 16. KOHe‘-IHOMepHOCTI: M KOMNakTHoCTb. Cnabas KOMMNakKTHOCTb, TEeOpeMa o cnabon KOMNaKTHOCTH
OorpaHu4YeHHbIX MHOXEeCTB.

I/I3yqa+0Tc;| CBOWCTBA KOMMAaKTHbIX MHOXECTB, B YACTHOCTU, CBSA3b mMexgy KOHe4YHOMEePHOCTbIO N KOMNAKTHOCTbIO
MHOXecTB. Beoautcs noHsiTue cnaboi KOMNAaKTHOCTHU, 0OKa3blBAE€TCA, HTO B cenapaéeanOM, pednekcruBHOM
HOPMUMPOBAaHHOM MPOCTPAHCTBE ntoboe orpaHm4eHHoe MHOXeCTBO cnabo KoMNakTHO. an/IBO,D,ﬂTCSI npumepsbl,
noarteepXaparouwmue aTn CBOWCTBA.

Tema 17. CBoWCTBa BMOJIHE HeMpepbIBHbIX onepaTopoB. TeopeMa 0 paBHOMEPHOM Npenene BrojiHe
HenpepbIBHbIX ONepaTopoB.

Laertcsa onpeneneHve BrosiHe HeNpPepbIBHOro orneparopa, NPOBOANTCA CPaBHEHUS CBOMCTB HEMPEPbIBHOCTY U BrOMHe
HenpepbIBHOCTU onepartopa. [lokasbiBaeTcs Teopema 0 paBHOMEPHOM npefene BrofiHe HenpepbIBHbIX ONepaTopos.
YcTaHaBnMBaeTCsl, YTO y BrOSHE HeMpPepbIBHOro oreparopa o6paTHbI ornepaTop ABNSETCS HeorpaHNUYEeHHbIM
onepaTopom.

Tema 18. YpaBHeHusi C BMoJIHe HenpepbiBHbIMU onepaTtopamu. TeopeMbl Ppearonbma.

WccnenytoTcs BONPOCHI CYLEeCTBOBaHWS U € MHCTBEHHOCTU pPelleHns ypaBHEHUS, MPOCTPaHCTBEHHbIV onepartop
KOTOPOro npeacTasfieH PasHOCTbIO BMOMHE HEMPEPLIBHOIO 1 TOXAECTBEHHOro onepaTtopos. dopMynnpyeTcs
anbTepHaTvea Ppenronbma, CornacHoO KOTopol 0iHO3HAYHAS PaspeLMMOCTb BbllieHA3BAHHOMO YPaBHEHUS Npu Nto6ow
npaeoii 4acT MMeeT MecTo Tora M TOMbKO TOr4a, Koraa CoOOTBETCTBYIOLEe 04HOPOAHOE YPaBHEHNE NMEET TONbKO
HyNeBoe pellieHue.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUCcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pex aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa
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Crpanuua 7 n3 13. Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHbl "dyHKkuMoHanbHbIM aHanms"; 01.04.04 "TpuknagHas matemartumka".

Konmoropos, A.H. 9nemMeHTbl Teoprmn OYHKLMIA N PYHKLIMOHANBbHOrO aHanm3a [OnekTpoHHbI pecypc] : y4eb. nocobue /
A.H. Konmoropos, C.B. ®omuH. ? OnekTpoH. faH. ? Mockea : duamarnut, 2009. ? 572 c. -
https://e.lanbook.com/book/2206

TpeHoruH, B.A. ®yHKLUMOHaNbHBIA aHann3 [SnekTpoHHbIA pecypc] : yueb. ? SnekTpoH. faH. ? Mocksa : duamatiut,
2002. ? 488 c. - hitps://e.lanbook.com/book/2340

TpeHoruH, B.A. 3agauun n ynpaxHeHns no oyHKLMOHANBbHOMY aHanmay [DnekTpoHHbI pecypc] : yueb. nocobue / B.A.
TpeHorvH, B.M. Mucapesckuii, T.C. Cobonesa. ? dnekTpoH. aaH. ? Mocksa : ®uamatnut, 2005. ? 240 c. -
https://e.lanbook.com/book/2342

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylwero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUeHOYHBIX CPEACTB COAEPXUTCS Cneayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM pedynbTatam 0by4eHus Mo SUCUUnvHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve NopsiaKa NPUMEHEHUS U NPoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eicTBUSIM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVEe gucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTyMHa 00yyalowWwmuMcs B O4HOM U3 BYX BAPUAHTOB (MO0 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHEeMeHTe Mo YnMTaTeNbCKMM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoi.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoBoi TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". MpU MCNONb30BaHUM NeYaTHbIX N3naHWi GbNNOTEYHBbIN
hOHL [OMKeEH BblTb YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 sk3emnngapa) Kaxaooro n3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatoulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMINUHBI (MOOYIIS)

TpeHoruH, B.A. 3agauun n ynpaxHeHus no doyHKLUMOHANBbHOMY aHanmay [9nekTpoHHbIi pecypc] : yueb. nocobue / B.A.
TpeHoruH, B.M. Mucapesckuit, T.C. Cobonesa. ? AnekTpoH. faH. ? Mocksa : ®@uamatnut, 2005. ? 240 c. -
https://e.lanbook.com/book/2342

Konmoropos, A.H. SnemMeHTbl TEOpUM OYHKLIMIA 1 GOYHKLIMOHANBHOIO aHanmnaa [SnekTpoHHbI pecypc] : y4eb. nocobue /
A.H. Konmoropos, C.B. ®omuH. ? OnekTpoH. faH. ? Mockea : duamatnut, 2009. ? 572 c. -
https://e.lanbook.com/book/2206

NioctepHuk, N.A. Kpatkuii Kypc goyHKLUMOHANbHOrO aHannaa [OnekTpoHHblin pecypc] : y4eb. nocobue / J1.A. JllocTepHUK,
B.W. Cobones.. ? 9nekTpoH. aaH. ? CaHkT-Metepbypr : JlaHb, 2009. ? 272 c. - https://e.lanbook.com/book/245

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue peKkomeHaauum

na60paTopr|e O6y'-|alou4v|e09 BbIMONMHAKOT 3a4aHNA, Tp66YIOLI.I,I/Ie C0340aHNSA YHUKaJTbHbIX 06bekToB Oﬂpe,ﬂ,eﬂéHHOFO

pa6OTbI Tvna. Tun O6'beKTa, ero Tpe6yeMble XapakTepucTtnkm n Metodbl ero co3naHmng onpenensroTca
ﬂOTpeﬁHOCTﬂMVI I'IpOCpGCCI/IOHBJ'IbHOVI neAaATeNbHOCTU B COOTBeTCTBYIOU.leIZ cdpepe nmbo uensiMun
TPEHNPOBKN Oﬂpe,ﬂ,eﬂéHHbIX HaBbIKOB U yMeHVH7I. OueHnBatotcs KpeaTnBHOCTb, BnaneHmne
TeopeTn4eCknm Mmatepuanaom rno Teme, snaneHme npakTn4eCKMMm HaBblkaMun.

camocTost- | Obyvarowwmecs caMocToSTENbHO NULWYT paboTy Ha 3a4aHHYI0 TEMY M CAAIOT NPENoaaBatento B
TenbHas nMcbMeHHOM Buae. B paboTe npovnseoautcs 063op matepuana B onpenenéHHon TeMatnyeckor
paboTa obnacTn nmbo npepnaraetcsi COBCTBEHHOE pPelleHne onpeaenéHHoM TeoPeTNHECKOR nnm

npakTudeckoi npodnembl. OLeHnBalOTCS NpopaboTka UCTOYHMKOB, U3NOXEHUE MaTepmana,

oopMynmpoBKa BbIBOAOB, cobntoaeHne TpeboBaHuii K CTPYKType 1 ocpopMIeHMo paboTsl,

CBOEBPEMEHHOCTb BbINO/IHEHMS. B crnydae nybnvyHoin 3awmTbl OLEHMBAIOTCS TakXe opaTtopckue

cnocobHocTw.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3K3ameH YacTb 1

MeTpuryeckme npocTpaHcTBa

1. OnpeneneHne METPUYECKOr0 NPOCTPaHCTBA, MPUMEPDI.

2. CBoiiCTBa CXOASIWMXCSA NOCNEOBATENbHOCTEN.

3. HepaseHcTBa "'enbaepa 1 MMHKOBCKOrO.

4. 3aMKHyTble MHOXECTBA, CBONCTBA Onepauny 3ambiKaHums.

5. MNonHble MeTpryeckme NPoCTpaHCTBa:

- onpegnenexHve, NpUMep HEMOJTIHOro NPOCTPAHCTBA;

- TEOPEMbI O BMIOXEHHbIX WApax B MONHOM METPUYECKOM NPOCTPAHCTBE;

- TeopemMa 0 HenpeLCTaBUMOCTM NOMHOMO MPOCTPaHCTBA B BULAE CyMMbl CHETHOIO YACAA HUT4E He
MNOTHbLIX MHOXECTB;

- NPVIHLMN CXaTbIX 0TOBpaxXeHuiA.

6. CenapabernbHble NPOCTPaHCTBA, NPUMEPHI.

JInHeliHble NpocTpaHcTBa

1. OnpeneneHne NMHENHOro NPOCTPaHCTBa, CBOWCTBA, MPUMEpbI.

2. OnpeneneHne NMHEAHOrO HOPMUPOBAHHOIO MPOCTPaHCTBA, NPUMEPDI.

3. JlnHeitHble MHOroobpasusi.

4. Teopema 06 n30MoOph13Me KOHEHHOMEPHBIX HOPMMPOBAHHbLIX NPOCTPAHCTB.

5. lemma Pucca.

Yactb 2

6. MMnbbepTOBO NPOCTPAHCTBO:

- onpegneneHve, CBOKWCTBA CKaNspHOro NPoM3BeAeHNs, NPUMEpDI;

- OPTOroHaNbHOCTb, TeopemMa 06 OPTOroHaNbHOM PasNoXeHUM;

- KPUTEPUIA BCIOZY MNIOTHOCTU MHOXECTBA B rMbOepTOBOM NPOCTPAHCTBE;

- OPTOHOPMKMPOBaHHbIE CUCTEMBI, psabl Pypbe, HepaBeHCTBO Beccens, 3aMKHyTbIe 1 NONHbIE
CUCTEMBI.

JInHeliHble onepartopbl

. OnpeneneHune, NpuMepbl, OCHOBHbIE CBOMCTBA.

. OrpaHunyeHHble NMHelHbIE ONepaTopbl, CBA3b MEXOY HEMPEPbLIBHOCTHIO Y OrPaAHNYEHHOCTbIO.
. Hopma onepartopa.

. Teopema 0 NpoOonXeHnn NMHENHOro oneparopa.

. PaBHOMepHas 1 notoyeyHas cxoanMoCTM OnepaTopos.

. Teopema 0 NONHOTE NPOCTPAHCTBA IMHEHbBIX ONEPaTOPOB B CMbIC/IE PABHOMEPHOM CXOANMOCTM.
. Teopema baHaxa-lUTeHxay3a, NoNHOTa NPOCTPAHCTBA IMHENHBIX ONEPaTOPOB B CMbIC/E
NMOTOYEYHOM CXOOAMMOCTM.

8. HeobxonmMoe 1 [oCTaTouHOE YCNOBUE NOTOYEYHOM CXOAMMOCTM ONepaTopoB.

9. ObpaTtHbIil onepatop, TeopeMbl 06 0bpaTHOM onepatope (be3 Teopembl baHaxa).
10. Teopema baHaxa (6e3 ook-Ba).

11. CnekTp oneparopa.

Yactb 3

JInHelHble goyHKLMOHANbI

1. Teopema XaHa-baHaxa.

2. CnepnctBus Teopembl XaHa-baHaxa.

3. 06wt BUA NMHENHBIX OYHKLIMOHAMOB:

-B ,

- B runbbepTOBOM NPOCTPAHCTBE.

4. PedhnekcuBHble NpOCTPaHCTBA, MPUMEpbI.

5. ConpsixeHHble onepaTtopbl, CBONCTBA.

6. Cnabas cxoQMMOCTb B HOPMMPOBAHHbIX MPOCTPAHCTBAX:

- onpegneneHne, CBA3b C CUIbHOW CXOAMMOCTbIO;

- cnabas cxoaMMOCTb B KOHEYHOMEPHbIX NPOCTPaHCTBRAX;

- OCHOBHbIE TEOPEMBI 0 CNabo CXOOSAWMXCS NOCNeN0BaTENbHOCTSX;

- cnabas cxoaMMOCTb B KOHKPETHbIX MPOCTPaHCTBAX.

Yactb 4

KomnakTHble MHOXeCTBa

1. OnpeneneHne, Teopema KaHTopa.

2. Teopema 06 aKCTpeManbHbIX 3HAYEHUSIX HEMPEPBIBHLIX (DYHKLMOHANOB HA KOMMAKTHbIX
MHOXEeCTBax.

3. Teopema Xaycnopda, cnencrsue.

4. Kputepuii KOMNakTHOCTU B KOHKPETHBIX NPOCTPaHCTBAX:

- Teopema Apuena;

- Teopema M.Pucca (popmynuposka).

5. KOoHE4YHOMEpPHOCTb 11 KOMNAKTHOCTb.

BrnonHe HenpepbliBHbIE ONEepaTopbl

1. OnpeneneHne, CBOWCTBA BMOMHE HEMPEPbLIBHBIX ONEPaTOPOB.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.04
"MpuknagHaa matematnka" n maructTepckor nporpamme "MatemaTnyeckoe MmogenmposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 ®@yHKUMOHANLHLIA aHaIN3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matematunka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Hainmapk, M.A. JluHenHble gudbdpepeHumanbHble onepatopbl [OnekTpoHHbIn pecypc] / M.A. Haimapk. - OnekTpoH.
baH. - Mocksa : ®duamatnut, 2010. - 528 c. - Pexxum poctyna: https://e.lanbook.com/book/2749

2. NNeoHTbeBa T.A. 3afayu no Teopmmn OyHKLMA N PyHKLMOHANBbHOMY aHanmay ¢ pelweHunsmun: YyebHoe nocobue / T.A.
NeoHtbeBa, A.B. JompuHa. - M.: H/L UHdpa-M, 2013. - 164 c. ISBN 978-5-16-006429-1. Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=377270

3. lioctepHuk, N.A. KpaTtkuii Kypc ¢oyHKLMOHANbLHOrO aHann3a [OnekTpoHHbIin pecypc] : yueb. nocobue / J1.A.
NioctepHuk, B.N. Cobones. - 9nekTpoH. aaH. - CaHkT-MNetepbypr: IlaHb, 2009. - 272 c. - Pexum goctyna:
https://e.lanbook.com/book/245

4. Konmoropos, A.H. SneMeHTbl Teopun coyHKUMIA 1 GOYHKLIMOHANbHOrO aHannaa [OnekTpoHHbI pecypc] : yueb. nocobue
/ A.H. Konmoropos, C.B. ®oMuH. - SnekTpoH. faH. - Mockea : ®@uamatnut, 2009. - 572 c. - Pexum goctyna:
https://e.lanbook.com/book/2206

JononHutenbHasa nuTteparypa:

1. Cnpopos A.M. dyHKUMOHaNbHBIA aHanns: yuebHoe nocobue / A. M. Cnpopos.- KasaHb: KazaHckuii yHuBepcuTeT,
2010.- 139 c.

2. Xenemckuit, A.A. Nekuum no goyHKLMOHANBHOMY aHannay [SnekTpoHHbIA pecypc] : yuebHuk / A.5. Xenemckuii.-
OnekTpoH. aaH. - Mockea : MLUHMO, 2014. - 560 c. - Pexum poctyna: https://e.lanbook.com/book/56415

3. ®dunumoHeHkoBa, H.B. KoHcnekT nekumii No doyHKLMOHANbHOMY aHanvay [9nekTpoHHbI pecypc] : yuebHoe nocobue /
H.B. ®unnmoHeHkoBa. - 9nekTpoH. faH. - CaHkT-MNeTtepbypr : JlaHb, 2015. - 176 c. - Pexum gocTyna:
https://e.lanbook.com/book/64343

4. dunmumoHeHkoBa, H.B. C6opHUK 3ama4 no goyHKUMOHaNbHOMY aHanmay [OnekTpoHHbIA pecypc] : y4ebHoe nocobue /

H.B. ®unmmoHeHkoBa. - 9nekTpoH. aaH. - CaHkT-Metepbypr: JlaHb, 2015. - 240 c. - Pexum poctyna:
https://e.lanbook.com/book/6504 1
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 ®@yHKUMOHANLHLIA aHaIN3

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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