CneuuanbHbie KYpcbl U cneuunanbHble ceMuHapbl Kadeapbl 06uieit Tononorum n reomeTpumn ana obyyalowmxca s

CneyuanbHbie Kypcbl

acnupaHType

n anrebpanyeckue
cTpykTypbl / Topological
groups and algebraic
structures

CTPYKTYP Ha npocTpaHcTBe. CoAepKUT pasaenbl:
TOoMnosorM3auma anrebpanyeckux CTpyKTyp,
TOMOJ/IOrMYECKMeE rpynMbl U NOAYTPYNMbl, CNeLmasbHble
KJ1acCbl TOMONIOrMYECKUX FPYNM, KapANHaAbHble
WMHBAPMAHTbI TOMONOTMYECKUX TPYNM, paBHOMEpPHble
CTPYKTYPbl Ha TOMO/IOrMYECKMX Fpynnax, cBoboaHble
TOMOJIOrMYECKMe rpynnbl, 4EUCTBUSA TONONOFUYECKMX
rpPynn Ha NPoCTpaHCcTBax, Npobaema cyw,ecTBOBaHUA
HETPMBUANbHBIX FPYMNMNOBbLIX TONOAOMMIA Ha rpynnax.
Be3ycn0BHO 3aMKHYTble U anrebpanyeckne MHOXKeCTBa B
rpynnax. Jliutepartypa: A.V. Arhangelskii, M.G. Tkachenko,
Topological groups and related structures, 2008.

npo¢. K.J1.Kosnos,
B.H.C. 0.B.Cnnavesa,
pou,. E.A.Pe3HnyeHKko

Ne | HasBaHue Kypca AHHOTaUMA MNpenopasatenu [aTta yTBepxaeHus
n/ nporpammsbl Kypca
n
1. Tononorua. MpoaonxkeHne 0b6A3aTeNbHOMO CTYAEHYECKOro Kypca 3aB.Kad., Npodo. 4 nekabps 2014
JononHuTenbHsble rnaebl / | Tononornn 3 cemectpa. CoaepRuT pasgenbl: Teopus H0.B.CapoBHMuUMA,
Topology. Additional MHOMeCTB, METPU3ALLMOHHbIE TEOPEMDbI U npo¢. A.B.ApxaHrenbCKuit,
chapters NapakoOMMaKTHOCTb, TEOPMA Pa3MeEPHOCTY, npod. C.A.Nnnaguc,
rTMNepnpoCTPaHCTBA, MPOCTPAHCTBA OTOOpaXKeHuN, npoo. K.J1.Kosnos,
0b6paTHble CNEKTPbI TOMOOrMYECKMX MPOCTPAHCTB, npod. b.A.MacbIHKOB,
MHOTr03Ha4YHble oTobpaxkeHus. Jiutepatypa: B.B. B.H.c. O.B.Cnnauesa,
depopuyk, B.B. Puannnos. O6wan tononorua. OcHoBHble | gou. E.A.Pe3Hn4YeHKo,
KOHCTpyKummM, 1988. A.B. ApxaHrenbckuii, B.U. pou,. A.H.AknBumMK
NMoHomapeBs. OcHOBbI 06LLEN TONO/OTMI B 3a434axX U
ynpaxkHeHusAx, 1974. B.B. depopuyk, A.Y. Yurorngse.
ABCOIIOTHbIE PETPaKTbl N HECKOHEYHOMEPHbIE
MHoroob6paswus, 1992.
2. Tononoruyeckme rpynnbi Kypc o cBA3M TOnos0rMyeckom n anrebpanyeckmnx npo¢. A.B.ApxaHrenbckui, 4 nekabps 2014




Teopus pasmepHocTu /
Dimension theory

Knaccmueckuii Kypc Teopumn pasmepHocTU. BKatovaet
pasgesnbl: TONOAOrMYecKkas pasmepHocTb dim,
WHAYKTUBHbIE pa3mepHocTH ind 1 Ind, ocHOBHble
Teopembl TEOPUUN PA3MEPHOCTU: TEOPEMbl MOHOTOHHOCTH,
CyMMbI, NpounsseaeHua. PakTopmn3aLMOHHbIE TEOPEMBI.
PaBeHcTBO pasamepHocTelt. beckoHeYHOMepHble
npocTpaHcTBa. Pa3amepHOCTHbIE MHBAPWMAHTBI.
Nutepatypa: MN.C. AnekcaHgpos, b.A. MacbIHKOB,
BseseHMe B Teopuio pasmepHocTtu, 1973.

npod. C.A4.Nnnaauc,
npoo¢. K.J1.Kosnos,
npo¢. b.A.MacbIHKOB

4 pekabps 2014

TeopeTuKo-
MHOXeCTBEHHaA
Tonosiorna / Set theoretic
topology

Knaccuuecknin Kypc TeOpeTUKO-MHOMXKECTBEHHOM
TOnonorMu. Bkntoyaet pasaenol: YNopasoyeHHble
MHOXecTBa, IeMma LlopHa 1 aKBUBaNEeHTHbIe e
AKCUMOMbI, CHETHbIE U HECYETHbIE MHOXECTBA, ONepaLun
Ha MHOeCTBax, NOPAAKOBbIE N KapAMHaAbHble YMcaa
(moLuHOCTbL cymm 1 npousseaeHuin). MpUHLMA NOAHOM
ynopALoYeHHOCTU. YNbTpadunbTpbl. TPaHCOMHUTHAA
nHaykumna. KapanHansl Hemsamepumsble no Yaamy. MNoutu
ON3BIOHKTHbIE ceMelicTBa MHOXKeCTB. KombunHaTopumka
MHOecTB. [eHepuyeckme MHoXecTBa. OCHOBHble
nosnoxeHma popcunHra. CoBMECTUMOCTb KOHTUHYYM-
rmnoTtesbl U ee oTpuuanua ¢ ZFC. f'mnotesa CycanHa o
CyLLEeCTBOBaHWUW IMHEAHO YNOPALOYEHHOTO
HecenapabenbHOro TONOAOrMYECKOro NPOCTPAHCTBA CO
csoiictBom CycnnHa. lepeso CycnmHa. Akcmoma MapTuHa
n ee cneactema. MpuHumn MeHceHa v ero cneacTsma.
Nutepatypa: A.B. ApxaHrenbckuii, KaHTopoBCKas Teopus
mHoxecTs, MIY, 1988; CnpaBo4HasA KHMra no

maTemaTuyeckon formke nog peg. 4. bapsalica. Yactb Il

Teopus mHoxecTB, 1982; K. Kunen. Set Theory: An
Introduction to Independence Proofs, 1980; T. Mex.
Teopus mHoXKecTB U MmeToa popcuHra, 1973; H.K.
BepewaruH, A. LLeHb, Hayana Teopmm mHoxKects, 2012.

npo¢. A.B.ApxaHrenbCcKui,
B.H.c. O.B.Cnnauesa,
pou. E.A.Pe3HnyeHKo

4 pekabps 2014

Tononornyeckue

M3yyeHne Tononorum NoTo4YeYHOM CXO0AMMOCTU N3-3a

npo¢. A.B.ApxaHrenbCKuit,

4 pexkabps 2014




NpoCTpPaHCTBa
byHKumi /Topological
function spaces

BA)KHOCTU ee NPUN0}KEHNN B GYHKLMOHANbHOM aHanunse.
OcHoBHOW 06beKT - npocTpaHcTBo Cp(X) Bcex
HenpepbIBHbIX BELLECTBEHHbIX GYHKLNI B TONOAOTUM
NMOTOYEYHOM CXoAMMOCTU. TONONOrMYeCcKNe MHBAPUAHTSI,
B YaCTHOCTM, KapAMHabHble MHBAPUaHTbI U CBOICTBA
TMMa NOJIHOTLI B NpocTpaHcTBax Cp(X). Teopembl 0
METPM3YEMOCTH, SIZMa-KOMMAKTHOCTU W NosIHOTe no Yexy
Cp(X). Tononornyeckune ceorictea Cp(X) Koraa X KOMNakT.
KomnaKTbl 36epneitHa n KopcoHa, Ux NnpuMeHeHue B
dYHKUMOHanbHOM aHanuse. JlutepaTypa: A.B.
ApxaHrenbckuii, Tononoruyeckme NpoctpaHcTea GyHKLUN,
1989.

pou,. E.A.Pe3HnyeHKo

KapanHanbHble
WMHBAPWaHTbI
TOMOJIOTMYECKUX
npoctpaHcts / Cardinal
functions on topological
spaces

XapakTep, N10THOCTb, Yncao CycnuHa, ymcao JinHaeneoda,
nceBAoOXapaKTep, TECHOTA TONONOMMYECKMUX MPOCTPAHCTB.
PaccmoTpeHWe AaHHbIX MHBAPWAHTOB B Kacce
KOMMAKTHbIX XaycaopdoBbIX NPOCTPaHCTB. Teopema o
TOM, YTO MOLLHOCTb KOMMNAKTHOIO Xaycaopdosa
NPOCTPaHCTBA C 1-0/1 aKCMOMOWM CYETHOCTU He
NPEeBOCXOAMUT MOLLLHOCTM MHOXKECTBA AENCTBUTENbHbIX
yumcen. Ynucno CycnmHa n MOLWHOCTb NPOCTPAHTBA.
BnoxeHuns B KOMNAKTUOMKALLMKN C COXPAHEHMEM
KapAWHaNbHbIX MHBAapMaHTOB. Teopema 0 COBMECTUMOCTH
¢ ZFC yTBEPKAEHUA O TOM, YTO KarKA0e CEKBEHLMANbHO
KOMMaKTHoe xaycaopdoBO NPOCTPAHCTBO MMEET TOUKY
CYETHOro xapaKkrepa. MynbTMNAMKaTUBHbIE CBONTBA
TECHOTbI U APYrnX KapAnHa/IbHbIX MHBAPMAHTOB.
KapanHanbHble MHBAapMaHTbl B TOMNOAOMMYECKUX rpynnax,
B TOMO/OrMYECKUX NPOCTPAHCTBAX GYHKLUUI, NpUMepbI.
Nutepartypa: |. Juhasz, Cardinal functions in topology —
ten years later, 1980.

npo¢. A.B.ApxaHrenbCcKuit,
aou. A.H.AKMBUMK

4 nekabps 2014

Teopua mepbl B 0b6LLel
Tononoruun / Measure
theory in general
topology

Mepbl Ha MHOKecTBax. TOMOIOMMA Ha MPOCTPAHCTBE Mep.
®yHKTOPLI Mep. BepoATHOCTHbIE Mepbl. PagoHOBSI U T-
aaanTUBHbIE Mepbl. MPOA0MKEHNA Mep Ha
H6MKOMNaKTHble paclwmpeHnsa. PyHKTopbl Py 1 P, Ha

3aB.Kad., Npodo.
H0.B.CapoBHMYMM

4 nekabps 2014




KaTeropmMm TMXOHOBCKMX NPOCTPaHCTB. MogHATUA
bYHKTOPOB Py 1 P, Ha KaTeropmm meTpusyembix u
PaBHOMEPHbIX NPOCTPAHCTB. PaBHOMEpPHasA U
TOMoJI0rMYecKas noaHoTa GyHKTopoB Py 1 P..

8. PacwupeHna n HapocTbl Tononormvyeckoe NpocTpaHcTBo e(X) HasbiBaeTcA npo¢. A.B.ApxaHrenbCKui 4 pekabps 2014
TOMOJIOrMYECKUX paclimpeHmMemM NPoCTpaHCTBa X, ecnn X ABNAETCA BClO4y
npoctpaHcTe / Extensions | NJOTHbIM NOANPOCTPAHCTBOM NpOCTPaHCTBa e(X). HapocT
and remainders of npocTtpaHcTBa X B e(X) - 3To NoANpPOCTPAHCTBO,
topological spaces 06pa3oBaHHOE AoMNoHEHNEM MHOXecTBa X B e(X).
OcobeHHO BaKHbI C/ly4an KOMNAKTHOro paclwmpenus e(X),
TononorMyeckom rpynnbl X 1 paciwmpeHnin e(X),
YA0BNETBOPAIOLNX TEM UAN MHBIM YCI0BUAM
KOMMAKTHOCTM WM NOMHOTLI. B LLeHTpe - Bonpoc o
B/IMSIHMM CBOMCTB NPOCTPAHCTBA HA CBOMCTBA HapocCTa U
BOMPOC O CYLLECTBOBAaHMM PaCLUMPEHUIA M HAPOCTOB C
3aaHHbIMW CBOMCTBAMMU.
9. YHuBepcanbHble B Kypce n3yyatoTca Kaaccbl TONOI0MMYECKNX npod. C.A4.Namnaanc 4 pekabps 2014
TOMOJIOTUYECKUNE U (meTpuryeckunx) npocTpaHcTs (AaHHOW pa3mepHOCTH) C
MeTpuyecKkme TOYKM 3pEHUA CYLLECTBOBAHUA YHUBEPCA/IbHbIX
npoctpaHcTea / Universal | 3nemeHTOB, T.€. NPOCTPAHCTB, COAEPMHALUMX
topological and metric TOMONOIrMYECKN (ML3OMETPUYECKM) BCE 3N1EMEHTbI JaHHOTO
spaces Knacca. PaccmaTpuBaloTCA KOHKPETHbIE Kaacchbl
NPOCTPAHCTB 1 AaeTcA 06NN MeTos, NOCTPOEHUA
YHUBepcanbHbIX 06beKToB. Jlutepatypa: S.D. lliadis,
Universal spaces and mappings, 2005.
10. | MpocTpaHCTBa peLleHn MeTpuKa M HoOpMa PaBHOMEPHOM CXOANMOCTMU. npo¢. B.B.®ununnos 4 pekabps 2014

0ObIKHOBEHHbIX
anddepeHLmnanbHbIX
ypasHeHuit / Solution
spaces of ordinary
differential equations

BMKOMNaKTHOOTKpbITaa Tononorua. Tononorua
BueTtopuca. MeTpuKa Xaycgopda. MpocTpaHcTBo
YacTMYHbIX oTobpakeHwni. 3agaya Kowwn. Teopema
CyLL,ecTBOBaHUA U eANHCTBEHHOCTU. HenpepbIiBHOCTb
33aBMCMMOCTM peLleHnit OT HaYaNbHbIX YC0BUMA.
HenpepblBHOCTb 3aBUCMMOCTU peLleHNn OT MapameTpoB
npaBon YacTu. YcnoBme paBHOCTEMNEHHOM
HenpepbiBHOCTU. JluTepatypa: B.B. dunmnnos.




lMpocTpaHcTBa peLueHnin 0ObIKHOBEHHbIX
anddepeHumnansHbix ypasHeHun, 1993. V.V. Filppov.
Basic topological structures of ordinary differential
equations, 1997.

11. | PaBHOMeEpHbIE BeBegeHune B TONOAOIMMUIO Yepes paBHOMEPHbIE CTPYKTYpbl. npoo¢. K.J1.Kosznos 4 nekabps 2014
cTpyKTYpsb! / Universal BkntoyaeT pasgenbl: NOHATME PaBHOMEPHOCTU, OCHOBHbIE
structures KOHCTPYKLMU, MPOCTPAHCTBA PYHKLUMIA, pa3MEPHOCTb,
NoMnoJIHEHNA U KoMNaKTUdMKaumun. Jiutepatypa: J.R. Isbell,
Uniform spaces, 1964.
12. | PaBHOMepHbIe CTPYKTYpbl | Mcnonb3oBaHWe paBHOMEPHbIX CTPYKTYP B npo¢. K.J1.Kosnos 4 pekabps 2014
Ha rpynnax u G- TOMosIorMyeckoit anrebpe. BkatovaeT pasaensi:
npoctpaHcteax / Uniform | paBHoMepHOCTM Ha rpynnax, GakTopnpocTpaHcTBax rpynn
structures on groups and N OAHOPOAHbIX MPOCTPAHCTBAX, X MOMNOJHEeHUA, KNacchbl
topological spaces TOMONOrUYEeCKUX rpynn n G-npocTpaHcTs. fintepatypa: W.
Roelke, S. Dierolf, Uniform structures on topological
groups and their quotients, 1981.
13. | JayKepoBcKkue B Kypce paccmaTtpuBatoTca BUHOpManbHble NpocTpaHcTBa, | npod. A.N.Kombapos 4 peKkabps 2014
npoctpaHctea / Dowker pasnunyHble GopMyanpPoBKM Teopemsbl [ayKepa.
spaces Jaykeposckue u k-gaykepoBcKme NpocTpaHCTBa,
CyLLecTBOBaHUE AAayKEPOBCKMX MPOCTPAHCTB U Teopema o
NPOAOMKEHNN FOMOTOMNWUIM, KNaccCbl NPOCTPAHCTB, He
cofepKalime AayKepoBCKMX NPOCTPAHCTB.
14. Ob6ob6LeHHble JoKa3biBaloTCA Knaccmyeckme meTpmsaLMoHHbIe npo¢. A.M.Kombapos 4 pexabps 2014
meTpuyeckmne TEopeMbl M PaCcCMaATPMBAKOTCA PA3/INYHbIE KNACChl
npocrtpaHcTea / TOMONOrMYECKUX NPOCTPAHCTB, coaepKallume
Generalized metric spaces | meTpuyeckmMe NPoOCTpaHCTBa.
15. | KomnaKkTtHocTb / B Kypce paccmaTpuBatoTCA KOMNAKTbI, X XapakTepusaumn | npod. b.A.MacbIHKOB 4 pekabps 2014

Compactness

B K/1acCax TONOJ/IOTMYECKMX U METPUYECKUX (CO CUETHOW
6a30¥1) NPOCTPAHCTBAX M Kak NognpocTpaHcTs R,
Teopembl TUXOHOBA O KOMMAKTHOCTU TUXOHOBCKMX
npousBeAeHNn KOMNAKTOB 1 06 YHUBEPCANbHOCTH
TUXOHOBCKMX KUPNUYEN, KOMNAKTUOUKALMM




AnekcaHgposa n CtoyHa-Yexa. Tak»Ke paccmaTpuBsatoTca
KOMMaKTbl d6epneliHa U MeTPKOMMaKTbl, KOMMNAaKTHbIe (=
COBepLIEHHbIe) oTobpakeHus.

16.

MapakomnaKkTHOCTb /
Paracompactness

B Kypce paccmaTpvBatoTCs NapakoMNaKTbl, UX
KOJINEKTUBHAA HOPMa/IbHOCTb, KpUTEPUN
napakomnakTHocTu Maliikna, cnabo, CMAbHO U cynep
napakomnaKTHble MPOCTPAHCTBA, NaPaKoOMMNAKTHOCTb
METPUYECKMX NMPOCTPAHCTB. TaK:Ke paccmaTpumBatoTca
KpUTEPUMN METPM3YEMOCTHM YpbICOHa 1 HaraTbl-CMUpPHOBA,
coBeplueHHble NPoobpasbl METPUYECKMX MPOCTPAHCTB,
napakomnakTHble 0TObpaXKeHus.

npod. 6.A.MacbIHKOB

4 pekabps 2014

17.

YnbTpadpunbtpbl B
TonoJsiornu, anrebpe u
KombuHaTopuke /
Ultrafilters in topology,
algebra and
combinatorics

AKCMOMbI TeOpUM MHOXKecTB. MNopAaaokK, nemma LlopHa.
®unbTpbl M yABTPAGUABLTPLI, UX OTODPaXKeHus,
CXO0AMMOCTb. TONONOINA Ha A3blKe YAbTPadUNbTPOB:
OTAE/IMMOCTb, HEMNPEpPbIBHOCTb, KOMMNAKTHOCTb, TeEOpema
TuxoHoBa. [MpocTpaHCcTBO yAbTpaduabTpoB. CTOyH-
yexoBCKoe paclumpeHue. MpoaoxKeHne onepaumm
YMHOMEHMA C NOAYrpynnbl S Ha ee CTOYH-Y4eX0BCKoe
pacwmpeHue BS. OcHoBHble cBolicTBa BN\N. Teopema
XvHamaHa. CyliecTBoBaHMe HETPMBUA/IbHbIX TONOMOMMIA
Ha rpynnax v Kosbuax. Maeanbl B noayrpynnax
ynbTpadpunbtpos. Teopema BaH aep BageHa o6
apudmeTnyeckux nporpeccuax. ApudpmeTtmka
yNbTpadmnbTPoB. TUNbl YAbTPAadUNABLTPOB, UX
TOMO/IOrMYECKan XapaKTepusayms, cywectsosaHue 8 ZFC.
YNnbTpadunbTpoBaHHbIE NPOU3BEAEHMA.

Nutepatypa: W.W. Comfort, S. Negrepontis. The Theory of
Ultrafilters, 1974; N. Hindman, D. Strauss. Algebra in the
Stone-Cech Compactification. Theory and Applications,
2012; |. Protasov. Combinatorics of numbers, 1997; A.W.
ManbueBs. Anrebpanyeckume cuctemsl, 1970.

B.H.c O.B.CunaueBa

4 nekabps 2014

18.

FeomeTpunyeckoe
BBeAeHWe B Tonoaoruio /

Teopusa ANKMX BNIOXKEHWUI BOCXOANUT K paboTam J1.AHTyaHa,
MN.C. YpbicoHa, [)k. AnekcaHgepa. B gaHHOM Kypce

pou. 0.4.®ponkurHa

4 pexkabps 2014




Geometric introduction to | onpeaenAlTCA U M3y4atoTCA BaXKHbIE N KacCUyeckue
topology NPUMepPbI AUKUX BAOKEHUI B MasiblX pasmepHocTax. U
ceiyac B 3Toi 06/1aCTM UMEETCA MHOMECTBO OTKPbITbIX
npobaem; HEKOTOpbIe U3 HUX 0OCYKAal0TCA B

Kypce. /lutepaTtypa:

1. /1.B. Kengbiw, Tononornyeckne BNoOXKeHUA B EBKANL0BO
NpPOCTpaHcTBo, 1966.

2. T.B. Rushing, Topological Embeddings, 1973.

3. R.J. Daverman and G.A. Venema, Embeddings in
Manifolds. 2009.




