Tembl KypcoBbIX paboT

1. Boxpye obpammoti 3adawu meopuu nomenyuana (3-4 xype).

[Ipeamer Teopun MOTEHIHAIA - TPABUTAIIMOHHBIE WK SJIEKTPUIECKHE MOJIs, CO3/1a-
BaeMble TejilaMu. VX MOoTeHIua bl YIOBJIETBOPSIOT ypaBHeHuo Jlammaca BHe Tea u
ypasuennio [Iyaccona BuyTpn ero. O6paTHas 3ajJa4a COCTOUT B ONpeieieHun hop-
MBI T€JIa [0 CO3/[aBAEMOMY WM IIOJII0 WJIM, 9TO TO K€ camMoe, 10 HabOpy BeJUYNH,
KOTOPbIE HA3BIBAIOTCS TAPMOHUYECKHMI MOMEHTAMH Teja. JTO OOJIbIIast W CJI0K-
Hast 0071aCTh CO MHOZKECTBOM MHTEPECHBIX TPUJIOKEHU T, UMeIoIias T/IyOOKHue CBI3U
¢ dyHIaMEeHTATHLHBIMA BOIIPOCAMHI MaTeMaTndeckoi (pusuku. Tak, B AByX n3mMepe-
HUIX 0OpaTHas 3372493 TEOPHH MOTEHINAIa TECHO CBA3aHAa ¢ TeOpHell MHTerpupye-
MbIX CHUCTEM. BOBMO)KHbIe TeMbl JJId CaMOCTOATE/IbHOI'O H3yquHH/HCCHeﬂOBaHHHZ
a) n3B€CTHBLIE pe3yJIbTaThbl O CYIIECTBOBaHUU U €JUHCTBEHHOCTH PEHICHUA U UX 10-
Ka3aTesbCTBa, 0) siBHbIe IPUMePHI, KOTr/JIa PellleHne He eJINHCTBEHHO, B) BapHAINOH-
Hble IPUHINIL B 0000IIeHHO 00paTHOM 3a/aue TepUU IOTEeHIHAIA, COOTHOIIEHIS
B3aMMHOCTH JIJIsl TAPMOHUYECKUX MOMEHTOB B JIBYX M TPeX H3MepeHusX, r) "ur-
pyuieunbiii" (HO HOyuHTe IbHBII) HpUMEP: OOpaTHAY 3a/a4a TEOPUM HOTEHIIUAIA B
OJHOM HU3MEPEHHUHU U €€ CBA3b C UHTEI'PUDPYEMbIMU CUCTEMaMU.

Jluteparypa: A.Bapuenko, [1.9tunrod, [louemy rpanuma kpyr/ioit xamim mnpe-
BpalllaeTcss B MHBEPCHBIN 06pa3 sjutnnca, Hayka, 1995 u cebliku TaMm;
A.3abpoann, Be3aucnepcnoHHblil Mpejes ypaBHeHuss XUPOThl B HEKOTOPHIX 33,14~
Jax KOMILIEKCHOro anaau3a, TM® 129 (2001) 239-257.

2. Modeau caywatinolz mamputy, (KOMNAEKCHBIE U HOPMAALHLLE MAMPUys,) U bema-
ancambau (1-4 xypc).

C 3THM CBA3aHO MHOXKECTBO UHTEPECHbIX 3a/ia4; Mbl BblLAEC/JIUM TPpH, CJCAYIOLUIUX B
nopdaKe CJI0XKHOCTHU.

a) Mepa Ha MHOrOOOpa3nu KOMILIEKCHBIX i HOPMATbHBIX MaTpuIl. (OTBETHI 3/16Ch
U3BECTHBI, HO UHTEPECHO HAallTU pa3JjinuHble U 110 BO3MOXKHOCTH LIPOCTbIE CIIO-
cOOBI X MOJIYYeHHs] U XOTsi Obl IPOLYyMAaTh CYIECTBYIOIIHE. )

Mepa (popma 00beMa) HA MHOrOOOpa3un KBAIPATHBIX MATPHIL C IIPOU3BOJIb-
HBIMH KOMILIEKCHBIMH dJ1eMeHTaMi (DaKTOPU3YETCsT B TPOU3BEIEHNE IBYX MHO-
JKATEJIe, OJUH W3 KOTOPBIX 3aBUCUT TOJBKO OT COOCTBEHHBIX 3HAYEHWIl, a
BTOPOii - 0T octasibHbIX ("yrioBbix") KOOpAMHAT HA MOTOOOODPA3UU MATPHIIL.
[Ipennaraerca BbIBeCTH 3TOT (DAKT M3 IEPBBIX IPHUHIUAIOB U HANTH SIBHBII
BHJ (paKTOpa, 3aBUCAIIETO OT COOCTBEHHBIX 3HAUEHUI, a TaK:Ke HUCCIeI0BATDH
BOIPOC O TOM, KaKHe MaTPUIHbIE HHTEIPAJIbI (T.e. HHTErPAJIBI 10 MHOI00Opa-
30 MATPHIL) JOMYCKAIOT sIBHOE BHIYNC/IEHHE.

JIureparypa: M.Mehta, Random matrices (nepesogy: M.Mera, Coryuaiiubie
marpuis, MITHMO, 2012).

6) B HEKOTOPHIX CHennaIbHBIX CJAYUYAsX MOJENb HOPMAIBHBIX CJIyYaifHbIX MaT-
pur Ji000ro KoHedHoro pasmepa N jiomyckaeT aOCOJIOTHO sIBHOE peIlleHHe.
Bonabmoit uarepec npeacrasaser upegea N K 0eckoneunoctu. Ilpeamtaraercs
U3y4UTh IJIOTHOCTH PacipeiesieHnst COOCTBEHHBIX 3HAYEHUN U [TapHbIe KOPpe-
JIAIHOHHBIE (DYHKIUH IJIOTHOCTEN HA KOMILJIEKCHON IIJIOCKOCTH B 9TOM IIPeIeJie
¥ TIOJIyYUTh JIJisi HUX TOYHbIE W /WM aCHMITOTHYECKHe (hOPMYJIBI.



JIureparypa: M.Mehta, Random matrices (nepesog: M.Mera, Coyuaiiubie
marpuis, MITHMO, 2012).

A.Zabrodin, Matrix models and growth processes: from viscous flows to the
quantum Hall effect, hep-th/0412219, in: “Applications of Random Matrices
in Physics”, pp. 261-318, Ed. E.Brezin et al, Springer, 2006.

B) JIByMepHbIii Geta-ancam6ib (KyJIOHOBCKHI ra3 ¢ 0bpaTHOl TeMneparypoii )
nupu 3 # 1 (8 =1 910 MOJIe/Ib KOMIJIEKCHBIX UJIM HOPMAJIbHBIX MATPHIL).

DTO HO-HACTOAIIEMY CJIOYKHAsSI UCCJIeI0BaTeIbCKas 3a/iada, B KOTOPOU He W3-
BECTHBI He TOJHBKO OTBETHI HA HEKOTOPBIE IepPBOOYEPeTHBIE BOIPOCHI, HO M Me-
TOJIbl perienus. JI10boe, jgarke MaJjioe HPOJBUKEHUE MOXKET ObITh MCKJIIOYHU-
TEeJIbHO MEHHO JIJIsi MHOTOYHCJIEHHBIX TIPUJIOKEeHN{T (HalpuMep, K KBAHTOBOMY
sdderry Xosra). s arobureneii cuera Ha KOMIBIOTEPe 3J€Ch OIPOMHOE
(mouTH HemaxaHHOe) TOoJie JeATeTbHOCTH. 1HCIeHHBIe JAHHBIE MOIYT MOMOYb
B yraJbIBAHUH IIPABUJIBHBIX THIOTE3 O TOM, KaK BeIyT ceOs cBOOOIHAS dHEp-
I'ust, IJIOTHOCTh PACUPEIe/eHUd 3aps/a U JAPYyIHe BeJIUYUHbl B 3aBUCUMOCTH
or f.

JIuteparypa: P.J.Forrester, Log-Gases and Random Matrices, London Mathe-
matical Society Monographs, Princeton University Press.

A.Zabrodin and P.Wiegmann, Large N expansion for the 2D Dyson gas, hep-
th /0601009, J. Phys. A.: Math. Gen. 39 (2006) 8933-8963.

3. Jlunamura noaocos pewenuts unmezpupyemor uepaprul (Kadomuyesa-Ilemeuauu-
suau, dsymepusosarnol yenowku Todv u dp. (2-4 kypc).

OTO JIaBHUIl U MHTEPECHBIN CIOKeT B TEOPUU HHTEIPUPYEMBIX CHCTEM, CBS3bIBAIO-
Uil CIeIua bHble KJIACChl PellleHuii HHTerpupyeMbIX HeJTuHeHHbIX auddepeHiu-
AJbHbIX ypaBHEHUN B 4ACTHBIX HPOU3BOHBIX U MHTEIPUPYEMbIE CUCTEMbI MHOTI'UX
4aCTHUIl B OJIHOM u3MepeHuu. B obiieMm ciiydae Tpebyercsi Xopoiiee 3HAHUe JIIUII-
tudeckux pyakmuit. OHAKO, B BEIPOXKIEHHBIX CIyYasX - PAIMOHAJIHHOM U TPUTO-
HOMETPHYIECKOM, - BCe HEOOXOAUMbIE BHIYUCIEHUS COBEPIIEHHO 3JIeMEHTAPHBL (XOTsI
MHOIJIA ¥ TPOMO3JIKH ). [IpH 5TOM OTBETBI HA HEKOTOPbIE BOIIPOCH HEM3BECTHBI JIAZKe
B BBIDOXK/ICHHBIX CIydasx. B mocmemaee BpeMs WHTEpeC K 3TOMY CIOYKETY BO3POC B
CBSA3M ¢ OOHAPYKEHHEeM HEOYKUIAHHBIX U eIlle IJIOXO0 MOHSTHIX CBA3€el ¢ KBAHTOBBIMU
UHTEIPUPYEMBIMU CUCTEMaMK, KOTOPbIE PelraloTcs MeToJoM an3ana bere.

JImreparypa: I.M.Kpuuesep, Hejuneiinbie ypaBHeHusi ¥ 3/IMIITHYECKHE KPU-
Bble, llTorm Haykm u Texuuku, cep. CoBpeMeHHBIE MTPOOJIEMBI MAaTeMaTHKN, T. 23,
79-136 (1983).

N.M. Kpuuepep, dmunrtudeckue pemrenng ypasuennsa Kamomiea—Ilersuamnsuin
U uHTerpupyembie cucreMpl dacrun, OyHKI. aHaau3 u ero upwui., 14 (4), 45-54

(1980).

4. Ypasnenus muna JIésnepa 6 meopuu KOHPOPMHBLIL 0MOOPANHCEHUT U UT NPULOIHCE-
nus (3-4 kypc).
QyHKIKUM, OCYIIECTBJILANMEe KOH(POPMHOE OToOpazKenue 00JIaCTU HAa KOMILIEKC-
HOi IIJIOCKOCTH C pa3pe30oM IPOU3BOJIbHON (opMbl Ha Ty ke 00JacTh 6e3 pas-
pe3a yaoByeTBopsA0T anddepeHInaabHOMy YpaBHEHWIO, KOTOPOe OBIJIO HATMCAHO
K.J/Iésaepom B 20-x romax XX Beka. Ilo3amee ObLI10 mpeaiozkeHO ero 0600IIeHne —



ypasuenune JIéuepa-Kydapesa. OrHocurenbHO HegaBHO ypaBHenwue JIEBHepa Ha-
IJIO CyHmieCTBEHHBbIE W HEOXKHJaHHbI€e NTPpUMEHCEHH A B CJACAYIOIIUX CTOJIb JaJIEKUX
JPYT OT Apyra 00JacTsaX MaTeMaTHKN U MATEMATHIeCKOil (DU3NKNU: &) B JOKA3ATETh-
CTBe 3HAMEHHUTOl rumores3sl BuGepbaxa, 6) B GYPHO PA3BUBABIIEMCS B MOCJIETHEE
JecATuieTne “TeoMeTpUIecKOM IOIX01e K KOH(DOPMHOI TeOpHUH O, U3BECTHOM
kak SLE (stochastic Loewner evolution mam Schramm-Loewner evolution), B) B
TEOPUN UHTETPUPYEMBIX CUCTEM.

[Ipejiaraercst MPOSICHUTH T€OMETPUYECKUIT CMBIC/I PA3/IMYHBIX BEPCUNl YpaBHEHUS
JIéBHepa B 3a1a9ax 0 KOH(MOPMHBIX OTOOPAKEHUSX B PA3JUIHBIX MOCTAHOBKAX W
IPOJYMATh €ro J0Ka3aTeJbCTBO, a TaKXKe U3YUUTh CJAydau, KOorjaa ypapHenue Jles-
Hepa JOIYyCKaeT SBHOE pellieHne B JeMeHTAPHBIX WU CHeNMUATbHBIX (DYHKIHIX.
Heobxoumo 6azoBoe 3nanune TOKII u quddypos.

JImreparypa: [ M.T'oiy3un, ['eomerpuyeckasi reopust pyHKIUE KOMILJIEKCHOIO T1e-
pemennoro, 2-e uzj., M., 1968.

P.L.Duren, Univalent Functions, Grundlehren der mathematicschen Wissenschaften
259, Springer Verlag.

M.Bauer, D.Bernard, 2D growth processes: SLE and Loewner chains. Phys. Rep.
432 (2006) 115-221, arXiv: math-ph/0602049.



