Kypc: Hakpoirusa u teopus lamya
Cemecrp: Becna
Jlexktop: Ilerp ynun-Bapkosckuii

Beenenne: Kypc nmocsiien BBeJIeHUIO B TEOPHUIO HAKPBITHIT PUMAHOBBIX IOBEPXHOCTEN U OMMICAHUIO
VAUBUTEIBHON AHAJOTAN MEXK Iy KJaccuduKalmeil HAKPBITHIT 1 OCHOBHOI TeopeMoil ajrebpante-
ckoit reopun lasya. ByayT paccMoTpenbl Kak HEPa3BeTBJIEHHDBIE, TAK U PA3BETBJIEHHbIE HAKPBITUS.
3amMeuaTeIbHBIM (PaKTOM SIBJISIETCS TO, YTO, KaK ajrebpandeckue pe3yJsibTaTbl Teopuu lajya mos-
BOJISIFOT JIyYIlle IOHSITh MeOMETPHI0 HAKPBITHI, TaK W HAODOPOT, reOMEeTPUUYECKHE COODparKeHMsI
MMO3BOJIAIOT MOJIYYNATh ajrebpanmdeckue pe3y/bTraThl. B dacTHOCTH, B Kypce OYJEeT OCBEIEHO, KaK
PEOMETPUIECKIM CIOCOOOM MOJIYYIUTh ITOJIHOE OMMCAHWE BCEX KOHEYHBIX aareOpamdecKux PacCIiu-
peHuil oI PAIMOHAIBHBIX (DYHKIII OTHON MepeMeHHOil.

Heobxomumbie ipeBapuTe/ibHbIE CBejleHns: HadabHbIl Kypc abCTPaKTHOW ajreOpbl: JIMHERHAs
ajirebpa, TPYIIIbL, KOJIbla, uaeajbl. Hada/ibHble KypChl TOMOJIOIMH U T€OMETPUH: TOIIOJIOIHIECKIEe
MIPOCTPAHCTBA, TOBEPXHOCTH, MyHIaMeHTabHbIe rpynnbl. Haganbabrit kype TOKIL.
ZKemarenpHo, HO He 00s13aTeLHO, TOCeIenne ocenHnero kKypca B.A. Bosoromnckoro «Bsenenue B
Teopuio [amyas.

Conepzkanmue:
e Basosble daxThl anredpanteckoit Teopun Lasya.

e HakppiTus Tomosioruvdecknx npocrpancts. Kiaccudukanus HAKPBITHH ¢ OTMEIEHHBIMUA TOY-
kamu (uepes dbyHaMeHTaIbHBIE TPYIIIIb).

e PumanoBbI noBepxHOCTH/anrebpandeckue kpusble. Teopema cymecrsoBanust Pumana (Ge3
JIOKA3aTeIbCTBA).

[ ] HaKpI)ITI/ISI 1 Ppa3BETBJICHHbIC HAKPBITUA PUMaHOBBIX HOBerHOCTefI.

e Amnajiorus KjaccudUKAIMU TPOMEXKYTOYHBIX MMOJHAKPBITUN JAHHOTO HOPMAJBHOTO HAKPbI-
THS U KJIACCU(PUKAINY TPOMEXKYTOUHBIX ITOIOJIEN JTaHHOrO pacmupenus lamya.

o [Tosss mepomopdHBIX DYHKIINI HA PUMAHOBBIX [MOBEPXHOCTAX U UX AJIreOpaniecKue paciiim-
peHus, 10JIg POCTKOB.

e PumanoBa moBepxXHOCTDH aarebpamdeckoro ypaBHEHUsT HaJI MOJIeEM MEPOMOP(MHBIX (DYHKIIHMA.
o IIpumenenne Teopun [asya K moassM POCTKOB HA PUMAHOBBIX HOBEPXHOCTSX.
e [ecomeTprdeckoe ommcaHne BCEX KOHEYHBIX aJreOpamvecKux PACIIHPEHUN IO/ PAIMOHAIIb-
HBIX DYHKINI OIHON TIepEeMEHHOit.
JIuteparypa:

e Xosauckuii, A. I". «Teopus lastya, HakpbiTust 1 puMaHoBbl osepxuoctu.» M: URSS, 2007.
Tnaser 2, 3.

e Xosauckuii, A. I'. «Tonosioruaeckasi reopust ['anya. PaspemmMocTs 1 HEpa3penmmMocThb ypas-
HeHuit B KoHeuHoM Bujie.» M: Mzxa-so MITHMO, 2008. ['naBa 4.



Course: Coverings and Galois theory
Semester: Spring
Instructor: Petr Dunin-Barkowski

Course description: This course is an introduction to the theory of coverings of Riemann surfaces
and to the surprising analogy between the classification of coverings and the main theorem of the
Galois theory. We will consider both unramified and ramified coverings. It is remarkable that the
connection between the theory of coverings and the algebraic Galois theory works in both ways:
Galois theory allows us to understand the geometry of coverings better, and, at the same time
geometric considerations lead to some purely algebraic results. In particular, we will see how to
obtain the complete classification of all finite algebraic extensions of the field of rational functions
of a single variable geometrically in a natural way.

Prerequisites: Basic abstract algebra: linear algebra, groups, rings, ideals. Basic topology and
geometry: topological spaces, surfaces, fundamental groups. Basic complex analysis.

Attending the fall 2017/2018 course “Introduction to Galois theory” by Vadim Vologodsky would
be nice, though not required.

Curriculum:
e Basic facts from algebraic Galois theory.

e Coverings of topological spaces. Classification of coverings with marked points (through
fundamental groups).

e Riemann surfaces/algebraic curves. Riemann’s existence theorem (without proof).
e Coverings and ramified coverings of Riemann surfaces.

e Analogy between the classification of intermediate subcoverings of a given normal covering
and the classification of subfields of a given Galois extension.

e Fields of meromorphic functions on Riemann surfaces and their algebraic extensions, fields
of germs.

e Riemann surface of an algebraic equation over the field of meromorphic functions.
e Application of Galois theory to the fields of germs on Riemann surfaces.

e Geometric description of all finite algebraic extensions of the field of rational functions of a
single variable.

Textbooks:
e Khovanskii, Askold. Galois theory, coverings, and Riemann surfaces. Springer, 2013. Chapters 2, 3.

e Khovanskii, Askold. Topological Galois Theory. Springer, 2013. Chapter 4.



