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dopma 1. CBegeHua o npoekTe

1.1. HasBaHue npoekTa

Ha pyCCKOM $13blKe

FeouvleTpmquKaﬂ Teopud Kornew, n KBaHTu3aunda
Ha aHernulCKOM si3bIKe

Geometric Ring Theory and Quantization

1.2. MNpropuTeTHOE HanpaBneHue pasBUTUS HayKWU, TEXHOSOMMN U TEXHUKU B Poccumnckomn
d)e,qepaum, Kpum4yecKas TeXHOOrms:

YkasblBaeTcs cornacHo nepeyHto (Ykas Mpe3npeHta Poccuiickon ®epepaumm ot 7 uons 2011 roga Ne899) B cnyyae, ecnv TeMaTMka npoekTa
MOXET ObITb OTHECEeHa K OAHOMy U3 NPUOPUTETHLIX HamnpaBreHui, a Takke BHECTU BKIaj B pa3BUTMe KpUMUYeckux TexHonoruin Poccuiickon
®depepauun.

1.3. KnroueBble cnoBa (npueodumcs He 6osiee 15 mepmuHos)
Ha pyCCKOM sI3biKe

YHuBepcanbHas anrebpa, KoMOMHaTopHas Teopus konew,, addmnHHas anrebpanyeckas reomeTpus,
NONMMHOMMarbHbIE aBTOMOPGM3MbI, Mpobnema AkobraHa, KBaHTU3aLums, HeCTaHOAPTHBIV aHanms,
KOMBUHaTOpKWKa CroB, CUMBONMYECKas AUHAMMKA, pa3peLlMMOCTb JTOrMYECKMX TEOPUIN, KOHEYHO
NOpPOXOEHHOE TeNo, Marble COKPaLLEHWS!.

Ha aHarnulCKOM S13biKe

Universal Algebra, Combinatorial Ring Theory, Affine Algebraic Geometry, Polynomial Automorphisms,
Quantization, Combinatorics of Words, Symbolic Dynamics, Finitely Generated Skew Field, Small
Cancellation Theory.

1.4. AHHOTaUmMA NpoeKTa (06BeMom He 6osiee 2 cmp.; 8 MOM YucJle KpamKo — aKkmyasibHoCmb U
Hay4Hasi HO8U3Ha)

[OaHHasn nHcdopmauma MoXeT ObITb onybnmkoBaHa Ha cavTte PoHaa B MHGOPMALIMOHHO-KOMWHMKaLMOHHON ceM « AHTepHe ™.
Ha PyCCKOM s3blke

MpobnemaTuka, NOCBSLLEHHAs! CBA3SIM JIOMVIKU 1 anrebpanyeckor reoMmeTpum (B TOM Ymche
HEKOMMYTaTUBHOW) NpeaCcTaBrseTcs YpesBblHanHO MHTEPECHON N BaXHOW. B TO e Bpemsi, Kak Ham
NPEeACTaBnAETCA, el He yaerneHoO JOMKHOrO BHUMaHUS B CUINY pasHbiX 06CTOSATENBCTB, B TOM YMCTIE He
BMOSHE akageMuyeckmx. Hanpumep, Becbma nonynspHbl 3agayvm o Krnaccudmkauum anredpanyeckux
MHOroo6pasui. VI ecteCcTBEHHO BO3HMKAET BONPOC 06 anropyuTMMYECKON pa3peLLmmMocTy npobnemMsl
nsomopgmamMa AByx anredpanyecknx MHOroobpasuii Hag nNonem KOMNIeKCHbIX Ynucen. [aHbl ABa
accoLmnaTUBHO KOMMYTaTUBHBIX KOmbLia, 3ad4aHHble 00pasyoyMm U COOTHOLLEHUsIMU. Kak npoBepuTb,
N30MOPMHbI T OHN?

MpencTaBnseTcs NOHATHLIM, Kak MOKasaTb anropuTMMYECKyo HepaspeLLMMOCTb NpobriemMsl
BMNOXMMOCTW adpdpmHHONM NpsiMoit B anrebpandeckoe MHOroobpasne. 3To CBSA3aHO C peLleHneM CUCTEMbI
YpaBHEHWIA Hag, KOMbLLIOM MHOroYsieHoB. YTo kacaeTcs obLel 3agaydun, To 34eck crieqyeT 3amMeTUThb, YTo
paLMoHarbHble MHOroobpasmns cBs3aHbl C CUCTEMaMKN YPaBHEHWI B paLMoHarnbHbIX PyHKLUNSX U 3Ty
MAOEK MOXHO pacnpoCTPaHATb Ha MHbIE Kracchl. YHMBepcarneHasi anrebpandeckas reomeTpus,
passuTasi Wwkoron b.U. IMNnotknHa (B ocobernHocTn LI, Cenoit) n wkoron B.H. PemecnenHukoBa,
OTHOCSILLAACA K YpaBHEHMAM B Nnonyrpynnax n cBoOoAHbIX anrebpax) MOXeT okasaTbCsl NMONe3HOMN.
UpesBblYaiHO BaXHbIM BOMPOCOM SBIISIETCS BOMPOC O reOMETPUYECKON HETEPOBOCTN CBOBOAHOM
anrebpsbl. BepHo nu1, yto ntobasi cuctema ypaBHeHu B cBOGOOHONM anrebpe cnegyer U3 KOHEYHOM
noacucTembl?

Bonpochl, oTHocSALWMECs K anropuTMMYeckm npobreMam 1 OgHOBPEMEHHO K anrebpanyeckon
reoMeTpun, BO3HMKaOT Npu nccrnepgoBaHum 6asucos anrebp. Myctb $AS -- accoumnatueHas anrebpa Hag
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nonem $k$ ¢ ynopsigoueHHbIMmu obpasytoummm $a_1\prec\dots\prec a_s$. Mopsinok Ha oGpasyrowmx
MHAOYLMPYET NOPSiAOK HA MHOXECTBE CIIOB (CrepBa No ASIMHE, MOTOM JIeKCUKorpagmyecki).
HopMarnbHbIM 6a31McoM Ha3bliBaeTCs MHOXXECTBO CJI0B, HE MPeACTaBUMbIX B BUAE NIMHENHON
KOMOVMHaL MM MeHbLLMX. Bonpockl, CBA3aHHbIE C YCTPOMCTBOM Takoro 6asnca, YpesBblvaiHO BaXHbl B
anrebpe 1 MMetoT CBA3M C NOrVKoN 1 anrebpanyeckon reometpreit. Ecriv B anrebpe BbINOMHEHO
ToXOecTBo cTteneHn $n$, To HopmanbHbI 6a3MC COCTOUT U3 KYCOMHO MEePUOAMYECKUX CIIOB, KaXabli
KycOK nepuoaa He Bbille $n$, obLiee 4ncro KyckoB He npeBocxoauT kKoHcTaHTbl $H$ yHMBepcanbHoi
ANs BCEX 3JIEMEHTOB HOpMarnbHoro 6asnca, UMeHyemol BbicoTow anrebpbl B cMbicre LLvpLuosa.
Basucom LLvpluoBa Ha3biBaeTcs Takoe MHOXecTBO $Y$, uto $AS nopoxaaeTcs kak BekTopHoe
NpOCTpaHCTBO MHOXecTBoM npousseseHuii Buaa $y_1X¥k 1}\cdots y mAk_m}$ roe $mile HS. B ceasm ¢
Teopemoii LLinpLuoBa 0 BbICOTE BO3HMKAKOT BOMPOCHI: Kak YCTpoeHbl 6a3uckl LnpioBa? Kak oLeHuTb
$HS$? Kakum moxeT BbiTb MHOXeCTBO BekTopoB cTeneHen $(k_1,\dots,k m)$?

Bce a1 Bonpockl coagepxaTtenbHO CBs3aHbl ¢ anredpandecKkon reoMeTpmein n MaTemaTmuy4eckomn
norvkoi. Hanpumep, ecrv anrebpa $A$ moHoMmanbHa (T.e. cooTHolueHust umetoT Bua $v=0$, roe $v$ --
CII0BO) ¥ NpeAcTaByMa (BKMNagbiBaeTcd B anrebpy maTpuL, Hag KOMbL,OM MHOTOYMIEHOB), TO MHOXECTBO
BEKTOPOB CTEMNeHeln A9 HopManbHOro 6asnca MOXHO NONTHOCTLIO onncatb. OHO ecTb JOMNONHEHWE A0
MHOXECTBA peLLeHUI CUCTEMbI 3KCMOHEHLMarNbHO ANOdaHTOBbIX YpaBHEHWUIA, MPUYEM 3Ta cUCTeEMa
MOXET ObITb B3siTa MPOM3BOIbHO. M3 aToro cneayet, 4To npobrema nsomopgmama ABYX MOHOMUATbHbLIX
noganrebp anrebpbl MaTpUL, Hazg KOMbLIOM MHOMOYSIEHOB 3af@aHHbIX 00pa3yHLLMMKM, anropUTMUYECKN
HepaspeLunma Hag, Nonem XapaKTepUCTUKM HOTb.

OpHako Hag norem MosioKATENbHOM XapakTEPUCTUKIN 3Ta NpobrieMa anropuTMMYEecKn paspeLumma.
PaccmoTpum cuctemy

$$\sum\limits_{i=1}"sP_{ij}(n_1\ldots ,n_t)c_{ij1}{n_1N\dots c_{ijt}¥n_t}=0,$$ rne $P_{ij}$ MHorouneHsI.
Ecrnm koadbdmumerTbl $c_{ijk}$ npuHaanexat nonto nonoxuTensHoM XxapakTepucTuky (Mnv aaxe
MaTpuLbl Ha4 HUM) TO NpobrieMa HaXOXOEHUs] PELLEHUs] anropuUTMUYeckn paspeummva. bonee Toro,
MHOXeCTBO peLLieHuii aonyckaet onucanue. Mycts $\langle n_1\Idots,n_t\rangle$ ecTb pelieHne
cuctembl. O603Haumm $\overline{{\alpha}_i}$ Habop $\langle n_1Xi\ldots n_tNiNrangle$, roe $nXi}$
ectb $i$-a undpa $p$-muHoro pasnoxeHus uncna $n$. Paccmotpum crioso $\overline
{{\alpha}_O}NIdots\overline {{\alpha}_g}.$ Ha andaBuTe 13 $pt$ cumeornos.

MHOXECTBO CriOB, OTBEYAIOLLMX PELLEHNSIM CUCTEMbI 06pa3yeT perynspHbIi S3blK, KOTOPbIN
BblUMCNseTCS. AHarnorM4HbIM 06pa3om, nocnegoBatensHocTb anemeHToB $\{a_i\}$ koHeyHoro nonsa $F$
aBnseTca dopMarnbHbIM psgom Ternopa ansa anrebpandeckon dyHKUMM Torga v TonbKo Torada, Korga
CYLLECTBYET KOHEYHbI aBToMaT, Ymtatowmin $p$-nuHoe pasnoxerue yncna $n$ n soiumncnsaoumin $a_n$
($p=Char(F)$) (knaccuuyeckasi Teopema), umeeTcsl 1 0606 LLeHNE 3TOro YTBEPKOEHWUS HA Crydait MHOMVX
nepeMeHHbIX. [lokazaTenbCTBO 3TOM0 YTBEPXKOEHVS NEPEKIMKAETCS C A0Ka3aTensCTBOM rinotes Benns.
Y aBTOPCKOro KOMNeKTMBa MMEETCS NOAXOA, MO3BOSAOLLMIA MOCMOTPETL C 3TOW TOUKU 3pEHUS Ha
npobiemMy NpeacTaBMMOCTM anrebpanyeckorn yHKLMN B BUAE Cynepro3vuum anrebpandecknx dyHKLUM
MEHbLLErO YMcna NepemMeHHbIX Ha YPOBHE POCTKOB.

KombuHaTopHble coobpaxeHns BMeCcTe ¢ Teopueln Moaerer No3BonsT NPOABUHYTLCS B adbdmMHHOM
anrebpanyeckon reomeTpum, B 4acTHOCTK B Npobreme akobuaHa. Ecnm pegyumposats anrebpy
AndxpepeHLmarnbHbIX onepatopos no moaynto $p$, To BO3HMKaET LeHTp, HaZ KOTOPbIM OHa CTAHOBUTCS
HeTepoBbIM MogyrneM. [Mpu pegykumm no moayro 6eckoHeyHo GonbLuoro npoctoro $p$ Ha LeHTpe
BO3HMKalT ckobku MyaccoHa ${P,Q}=[\hat{P},\hat{Q}])/p$, rae $\hat{P}$ ecTb nogbem B HyneByto
XapaKTepucTuKy. B kBaHTM3aLMOHHOM Teopeme KoHueBmnya ans nyaccoHoBon cTpykTypbl Ha $SA[[h]]$
onpegensetca cTpykTypa $*$ npu atom $x*y\simeq xy mod h$ n $(x*y-y*x)/h\simeq {x,y} mod h$.
OTMeTMM 4YTO 6eCKOHEYHO GOMbLLIOE MPOCTOE UIPaEeT Porib NocTosiHHOM MnaHka $h$. SHmomopdmam
anrebpbl Belins nHgyumpyeT nonmmHOMManbHbIN CUMMNEKTOMOPAM3M, COXpaHsIIoLMN 06bembl. OTcroga
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crnefyeT 3KBMBaNEHTHOCTb rvnoTes [MkcMbe 1 AkoburaHa, ycTaHoBneHHasa B paboTtax LlyunmoTo, a
Takke A.A. benoea n M.J1. KoHuesu4a. B 9Tol CBA3K BO3HMKAIOT 3a4a4m Ha CTbike TEOpUN MOLENEN.
Pan takux 3agad 6611 noctaeneH B pabotax M.J1.KoHuesnya. Hanpumep, A.A. BenosbiMm n A.M.
EnvweBbiM nokasaHo, 4To 3TOT roMOMOPdM3M He 3aBUCUT OT Bblbopa BeckoHeYHO H6onbLLIOro Yncna

$pS.

Psg anrebpanyecknx Teopem 1 fokasaTernbCTB OKasblBa€TCS TECHO CBSA3aHHbIM C KBaHTOBAHUEM.
Hanpumep, B 0OCHOBE KOHCTPYKLMK anrebpandeckn 3amkHyToro Tena Makap-JlumaHoBa Hag, nonem
HYNEeBOW XapaKTepPUCTUKN NexuT aedopMUpoBaHHoe YMHOXeHVe Monana--Benna (cm. paboTbl
IN.C.KonecHukoBa). Teopema beprmaHa o LieHTpanmM3atope (MakcumMarnbHasi KOMMyTaTUBHas
noganrebpa cBOGOAHOWN accounaTUBHON anrebpbl N30MOpPdHa KOMbLYY MHOMOYSIEHOB OT O4HOM
rnepemMeHHON) Takxe, No BCen BUANUMOCTK, AoNycKaeT "kBaHToBoe" aokasartenbcTBo. Ckobku NMyaccoHa
CYLLIECTBEHHO MCMOMb3yTCA B AokasaTenscTee Y mpbaesa u LLlectakoBa npobnemel Harathbl
(aBTOMOpPdM3M HaraTbl siBRsieTcs AnKUm).

KBaHTOBbIMW aHanoraMmu TEOPETUKO-TPYNMOBBLIX KOHCTPYKLUIA Cy»KaT KOrbLieBble KOHCTPyKLUun. B
HacTOosILLEN 3asBKe Mbl hOKyCcHMpyeMcst UMEHHO Ha 3dxpekTax "kBaHTOBOW B3Becu". OaHO 13
LileHTparibHbIX MECT B TEOPUM IPYNN 3aHNMaET Teopus rmnepbonmyecknx rpyn, BKoyaroLas B ceds
TEOopUIo rpynn C MarbiMy COKpaLLEHNAMU. AKTyanbHON SIBNSETCH 3a4adva NOCTPOEHNS ee KOrbLLeBOro
aHariora (onpegerneHHble ngen Ha aTy Temy ectb y M.J1. 'pomoBa, YacTHoe coobLueHne). Mimeetcs
obLwmpHas npobremaTturka, C 3TUM CBA3aHHas, U3NOXeHHas B YaCTHOCTK, B [IHECTPOBCKOW TeTpaau.
Mepevncnnm nuwb HECKONbKO Hanboree akTyarnbHbIX Npobriem. Bo-nepBhix - 3T0 Npobnema Kete,
yTBEpXKOaroLasa OyaeT M cymma AByX NpaBbiX HAMb-UAENOB HWMb waeanoMm (Cm.
https://en.wikipedia.org/wiki/Koethe_conjecture). Bo BTopbix 370 ogHa n3 npobriem A.l". Kypolua -
nocTpoeHne 6eCKOHEYHOMEPHOTO Tera, KOHEYHO NMOPOXKOEHHOIO Kak KonbLo (Nose paumoHanbHbIX
GYHKLIMIM KaK KOMbLIO 0O4EBMAHBbIM 06pas3omM He KOHEYHO NopoxaeHo) . Hanbonee TpygHom
npeacTaenseTca gpyras npobrnema Kypolua - 3HaMeHUTLIN BOMPOC O KOHEYHO NMOPOXOEHHOM
6ecKOHEYHOMEPHOM Tene BCe 3fIeMEHTbI KOToporo anrebpanyHbl. [JaHHasa npobrnemaTuka obcyxaaeTcs
B TOM yucre n B 063ope A. CmokTyHOBWMM http://www.math.bas.bg/serdica/2001/2001-159-170.pdf.

Brmsko no ayxy ABNseTcs TemaTuka, CBA3aHHas C MOCTPOEHNEM KOHEYHO onpeaeneHHbIX 0O beKTOB B
obuwen anrebpe, akTMBHO nNponaraHanposasLwasica B.H. JlaTtbiwesbiM. NMocne noctpoerHna AA.
Benosbim n U.A. iBaHoBbIM-ITorogaesbiM KOHEYHO OnpeaeneHHon 6ECKOHEYHOM HMb-NOMyrPyNnbl C
ToxgecTBom x"9=0 (npobnema LLeBpuHa-Canupa, nocTaereHHas, B ToOM umcre 1 B CBepaioBCKOW
TeTpaam) eCTeCTBEHHO BO3HWMKAIOT BOMPOCHI, OTHOCALLMECS K "KBaHTMU3auuK" 3Ton npobnemsl unu
npobneme JlaTbileBa 0 KOHEYHO OnpeaeneHHOM HEHUMNbMNOTEHTHOM HUIMb KorbLie, ABASOLLMECS
KBaHTOBbLIM aHAsIoroM COOTBETCTBYHOLLMX NMOMYrpynnoBbIX BOMNPOCOB. BO3MOXHO, 3TO NporbeT
HEKOTOpPbI CBET U Ha rpynnoByo TemMaTuky, nbo nytem npucoeanHeHs eauHULbI K HUMb KOnNbLy Hag
nornem noroXUTENbLHON XapakTePUCTUKM CTPOUTCS nepuoguyeckas rpynna.

MocTpoeHre pasHoro poaa "anredbpanvyecknx MOHCTPOB" MOXET ObITb MHTEPECHO OTHIOAb HE TONBKO
camo o cebe, HO npexae BCero C TOYKM 3peHus TeopeTuieckon nHdopmatuku. MNMpobnema LespuHa--
Canupa mmeeT 3HaveHve B computer science -- Oykea andaBmTa CUMBOMU3MPYET KOHEYHbI aBToMaT, a
CIOBO -- LIEMOYKY JIoKasibHO B3aUMOAENCTBYIOLLMX aBTOMaToB. 3agada CoOCTOUT B KOOpAUHALMK
noBeAeHns1 CUCTEMbI aBTOMATOB Mpu 00 paTUMbIX Npeobpa3oBaHNsIX U3 fNObLIX HaYarnbHbIX COCTOSTHUSIX.
ABTOMAaTHbIN Noaxoa okasarcst 3dpekTMBEH B peLLeHnn psiaa 3adad, a 34ecb - HA0bopoT, BCTaeT
BOMPOC O MPUMEHEHMM FEOMETPUHECKOrO METOAA U MAen NonyrpynnoBon 1 ee "KBaHTOBOroO aHarora", K --
KOmMbL,EBOW KOHCTPYKLMK (KOrda M eCiin OHa BO3HMKHET) K TEOPETUYECKON MHpOpMaTUKE.

HaHHbI cloxeT nepeknukaeTca ¢ ugesmu IN. Matya, .J1. Kypgtomosa u J1.A. JleBuHa 1 o nosegeHumn
CUCTEM KOHEYHbIX aBTOMATOB Ha nNpsiMon. NpenctaBnaeTcs MHTEPECHBbIM U BaXkHbIM NPUMEHUTb
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reoMeTpuyeckme MeToabl, NO3BOSSAOLLYE NEPEXOANTL OT OAHOMEPHOrO K MHOFOMEPHOMY CIlyyato Ans
NPOSICHEHMSA 3HaMEHUTOWM TeopeMbl .I'aTya -- npumepa ABYX Crly4ariHO 3BOJIOLMOHMPYHOLLIX
CTaUMOHapPHbIX CUCTEM KMETOUHbIX aBTOMATOB Ha MPSAMON C pa3HbIMU CcTaTUCTMKamu ( positive rates
conjecture). Hale BHMMaHWe cpoKyCMpOBaHO MMEHHO Ha KBAHTOBbLIX acneKkTax.

VccnepoBaHue NOACTAHOBOYHbLIX CUCTEM M MOPGIMYECKNX NOCegoBaTeNbHOCTEN UMEET
dyHOamMeHTanbHoe 3HavyeHne. Yepes nogCcTaHOBKK, B YaCTHOCTW, O4YEHb YacTo 3agatoTcs dipakTtasnsl. B
3TOW CBSA3M BO3HUKAIOT anropuTMMUYECKNE BOMPOCHI CBSI3aHHbLIE C pacno3HaBaHMeEM n3omMopdmama
A3bIKOB, CBAA3aHHbIX C Takumun cuctemamu. JaHbl ase HDOLL-cucTembl, reHepupytolme asa
ceepxcrnoa $W_1$ n $W_2$. Mposeputb paBeHcTBo $W_1$ n $W_2$, a Takke coBnageHe MHOXeCTB
noacnos. [ipyron 4ocTaTouHO MHTEPECHOM 3agadven asnaeTcs rmnoTtesa [nso. A.A.benosbim 1 U.B.
MuTtpodpaHoBLIM NonyyYeHa Teopema Tvna TeopeMbl BepLumka--JInBLumua gatoLLyo KpUTEPUIA TOrO, YTO
novTK neprogudeckoe ceepxcroro 3agaetca HDOLL-cuctemon (nepeoe NpodBibkeHne No 3Tow
npobneme Obiro B 1986 rogy). 310 nosesormro .B. MiTpodiaHoBY peLumTb M3BECTHbIE NPOBIEMBI,
noctaBneHHble A.A. MyuHukom, FO.J1. MpuTbikuHbIM, AJT. CEMEHOBBLIM -- YCTAHOBUTb anirfOpUTMUYECKYHO
pa3peLLMMOCTb NPOBEPKM NEPUOANYHOCTM a Takxke noduTn nepnoandHocTn HDOLL-cuctemsl.
AHanornyHbIn pesynbtaT 6bin HesaBucumo nonyyveH F. Durand'om. Cosganve ®. Pyxosuiem
KOMMbHOTEPHOW CUCTEMbI, MOMOTatoLLEN HAXOANUTb MHAYKLWIO PO3M 1 TeM cambiM A4OKa3blBaTb
dpakTansHOCTb No3sonuna . PyxoBuiy HaUTV aneprognyeckyro TOMKY BO BHELLHEM Bunnuapae BoKpyr
NpaBUnbLHOrO 12-yronbHMKa 1 NOSIHOCTLIO UCCIeA0BaThb NPaBUIibHLIN BOCbMUYTOnbHUK. Hac
WMHTEPECYIOT NpeXae BCEro TEOPETMKO YMCTIOBbIE acneKTbl, CBA3aHHbIE C Pa3NIMYHbIMWN BEPCUSIMU
0600LLEHN TEOPUN LIEMHBIX APObEN.

Ha aHanulcKoM Si3bIKe

Issues pertaining to the connection between mathematical logic on the one hand and (non-commutative)
algebraic geometry on the other are of tremendous interest and importance to modern algebra. However,
as it seems, the relevant field of study remains relatively unexplored by mathematical community, for
various reasons. A great deal of effort, for instance, is invested into the problem of classification of
algebraic varieties. This topic, vast as it is, naturally contains the (more common to the discourse of
logicians) question of algorithmic decidability of the problem of isomorphism of two complex algebraic
varieties. Dual to this problem is the decidability of isomorphism recognition for commutative associative
rings specified by a set of generators and identities.

Another geometric problem coming from logic is the decidability of the affine line embedding into a given
variety. At the moment this problem seems to be within our grasp. The method employed is connected
with solving systems of equations over polynomial rings. Regarding the general setting of rational
varieties, a straightforward connection with systems of equations in rational functions may be exploited
and extended to other classes of problems. Universal algebraic geometry, as developed by the school of
B.l. Plotkin (especially Z. Sela) and the school of V.N. Remeslennikov, is related to equations over
semigroups and free algebras and may be of good use. Yet another question of significant importance is
the problem of geometric Noetherian properties of free algebras and may be formulated as follows: is it
true that any system of equations over a free algebra follows from a finite subsystem?

The study of algebraic varieties and the study of algorithms intersect at inquiries into bases of associative
algebras. Let $A$ be such an algebra over a field $k$, and let $a_1\prec\dots\prec a_s$ be an ordered
set of its generators. The order relation on the set of generators induces an ordering on the set of words
made up of these generators (the words are ordered according to their length, words of equal length are
ordered lexicographically). A normal basis is a set of words which cannot be represented as a linear
combination of smaller words, in the sense of the ordering. Questions concerning structure and property
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of such normal bases are of immense importance in algebra and are closely related to mathematical
logic and algebraic geometry. If in an algebra, there is an identity of degree $n$, then the normal basis
consists of piecewise periodic words, each piece being of period not greater than $n$, and the total
number of pieces is bounded by a constant $H$ which is universal for all elements of the normal basis
and is called Shirshov's height of the algebra. A Shirshov's basis is a set $Y$ such that $A$ is generated
as a vector space by the set of elements of the form $y_1Xk_1}\cdots y mXk_m}$ with $m\le H$. In
connection with Shirshov's height theorem the following questions arise. What can be said about the
structure of Shirshov's basis? How can one provide an estimate for Shirshov's height? What are the
possible sets of tuples of degrees $(k_1,\dots,k_m)$?

These questions are in a substantial way related to algebraic geometry and logic. For example, if an
algebra $A$ is a monomial algebra (that is, this algebra's identities are of the form $v=0$, where $v$ is a
word) and if, further, $A$ is representable (i.e. can be embedded in an algebra of matrices with
polynomial entries), then the set of degree tuples for a given normal basis can be described: its
complement is the set of solutions of a system of exponential diophantine equations, moreover this
system of equations can be taken arbitrarily. Using this result, one can show that the isomorphism
problem for two monomial subalgebras of a matrix algebra with polynomial entries is algorithmically
undecidable in characteristic zero.

On the other hand, in positive characteristic this problem turns out to be decidable. Consider the system
$S\sum\limits_{i=1}"sP_{ij}(n_1\ldots ,n_t)c_{ij1}{n_1}\dots c_{ijt}¥n_t}=0,$$ where $P_{ij}$ are
polynomials. If the coefficients $c_{ijk}$ are elements of a field of positive characteristic (or even matrices
over one), then the solution search problem is decidable. Furthermore, the set of solutions admits the
following description. Let $\langle n_1 \Idots,n_t\rangle$ be a solution to the system. Denote by
$\overline{{\alpha} _i}$ the collection $\langle n_1XiNldots n_tAXi}\rangle$, where $n¥Xi}$ is the $i$-th
number in the $p$-ary decomposition of $n$. Consider the word $\overline {{\alpha} O}\ldots\overline
{{\alpha}_q}$ in an alphabet of $p’t$ letters. The set of words corresponding to solutions of the system
then forms a regular computable language. Similarly, a sequence of elements $\{a_i\}$ of a finite field $F$
is realized as the set of coefficients in a formal Taylor series of an algebraic function if and only if there
exists a finite-state machine on the $p$-ary decomposition of $n$ that computes $a_n$ (this is a
classical result, which also admits a generalization to the case of multiple variables). The proof of that
result resembles the proof of Weil conjectures. Our group has devised an approach, based on the
application of that result, to the problem of impossibility of representing an algebraic function as a
composition of algebraic functions of fewer variables at the local (germ) level.

Combinatorial analysis together with modulo infinite prime reduction (which is an anti-quantization, of
sorts) has enabled us to obtain deep results in the theory of polynomial automorphisms and algebraic
$D$-modules. The modulo infinite prime reduction allows one to generate additional canonical structures
from the existing ones, such as in the case of the Weyl algebra, when the usual operator commutator
generates a Poisson bracket on the center via the formula ${P,Q}=[\hat{P},\hat{Q}/p$ ($\hat{P}$ stands
for the preimage in characteristic zero). In the well-known quantization theorem of Kontsevich, Poisson
structures on $A[[h]]$ determine associative deformed products $*$ such that $x*y\simeq xy mod h$ n
$(x*y-y*x)/h\simeq {x,y} mod h$. In the positive characteristic case the role of Planck's constant $h$ is
played by the infinite prime. This enables one to construct the following, rather surprising,
correspondence: an endomorphism of the $n$-th Weyl algebra induces a polynomial
symplectomorphism of the affine space of dimension $2n$, which is invertible if and only if the
endomorphism is an automorphism. This in turn has led Y. Tsuchimoto, and independently A.Ya. Belov
and M.L. Kontsevich, to prove stable equivalence between a conjecture of J. Dixmier on Weyl algebra
endomorphisms and Keller's celebrated Jacobian conjecture. The theory of anti-quantization, as
described above, relies heavily on model-theoretic constructs - a circumstance which prompts one to
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ask whether the correspondences arising from it are independent of the choice of non-constructible
objects (such as ultrafilters and infinite primes). In the case of the Tsuchimoto--Belov--Kontsevich
morphism, A.Ya Belov and A.M. Elishev have managed to prove such independence property.

Several theorems and proofs of algebraic nature turn out to be closely related to quantization. For
instance, L. Makar-Limanov's construction of an algebraically closed skew field over a field of
characteristic zero is based on the use of the Moyal-Weyl product (cf. the work of P.S. Kolesnikov). Also
it would seem that Bergman's theorem on the centralizer (which states that the maximal commutative
subalgebra of the free associative algebra is isomorphic to the polynomial ring in one variable) admits a
quantization-based proof. Poisson structures are used extensively in the proof by Umirbaev and
Shestakov of the wildness of the Nagata automorphism.

Ring constructions serve as the quantum analogue of group-theoretic constructions. One of the central
roles in group theory is played by the theory of hyperbolic groups, which contains in itself the study of
groups satisfying small cancellation conditions. An interesting open problem is to construct its analogue
for rings (several ideas on the matter have been suggested by M.L. Gromov, private communication). A
wide variety of problems related to the subject in question was systematized and published in the well-
known Dniestr Notebook of unsolved problems in the theory of rings and modules. We mention a few
open problems of substantial importance. Firstly, the Koethe conjecture, which asks whether the sum of
two right nil ideals is a nil ideal (cf. https://en.wikipedia.org/wiki/Koethe _conjecture). Secondly, a problem
posed by A.G. Kurosh: construct an infinite-dimensional skew field which is finitely generated as a ring
(observe that the field $\mathbb{Q}$ of rational numbers is evidently not finitely generated as a ring).
Finally, arguably the toughest problem is also due to Kurosh - a well-known question about finitely
generated infinite-dimensional skew field, all whose elements are algebraic. These problems are
covered, for instance, in the review by A. Smoktunovicz (http://www.math.bas.bg/serdica/2001/2001-159-
170.pdf).

Of similar flavor is the problem of construction of examples of finitely presented objects in universal
algebra, which was actively popularized by V.N. Latyshev. After the successful construction by A.Ya.
Belov and |.A. lvanov-Pogodaev of an example of finitely presented infinite nil semigroup with identity
$x79=0% (the Shevrin--Sapir problem, which was posed in the Sverdlovsk Notebook), questions arise in a
natural way related to the quantization of this problem as well as to Latyshev's problem on finitely
presented non-nilpotent nil ring, which are quantum analogs of corresponding problems in semigroup
theory. It is possible that our line of research may gain insight on problems in group theory, for a periodic
group is constructed by adjoining a unit to a nil ring over a field of positive characteristic.

Construction of various "algebraic monsters", while a problem of its own merit, possesses much
substance in computer science. Take the case of the Shevrin -- Sapir problem: the letter in an alphabet
corresponds to a finite automaton, while a word in the alphabet corresponds to a chain of locally
interacting automata. The problem is then in coordinating the behavior of the system of automata under
invertible transformations subject to arbitrary initial conditions. The automata approach has proven its
effectiveness in resolving a number of problems; in our case, conversely, the problem reduces to
application of geometric methods, as well as tools from the theory of semigroups (and its quantum
analogue, whenever it emerges) to topics in computer science. This approach overlaps with ideas of P.
Gacs, G.L. Kurdyumov, and L.A. Levin, as well as with the problem of describing the behavior of finite
automata on aline. It is a problem of considerable interest and importance to apply the geometric
methods, which allow extension of the one-dimensional case to the multidimensional one, in order to gain
insight into the well-known Positive Rates Conjecture of Gacs, which gives an example of two randomly
evolving stationary systems of cellular automata on a line with distinct statistics.
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The inquiry into substitution dynamical systems and morphic sequences is of profound significance.
Fractals, for instance, are fairly often defined by specification of a substitution system. In connection to
this, questions emerge pertaining to language isomorphism recognition algorithms. For two HDOLL-
systems, which generate two superwords $W_1$ and $W_2$, the problem then is checking the equality
$W_1=W_2$, as well as verifying that the sets of subwords coincide. Another rather interesting problem
is given by the Pisot conjecture.

A.Ya. Belov jointly with LV. Mitrofanov have developed an analog of the Vershik-Livshitz theorem, giving a
criterion for definability of an almost periodic superword by an HDOLL-system. This result enabled I.V.
Mitrofanov to solve famous problems posed by A.A. Muchnik, Yu.L. Pritykin, A.L. Semyonov , namely to
establish algorithmic undecidability of checking periodicity as well as almost periodicity of an HDOLL-
system. (An analogous result was independently obtained by F. Durand.) The development by F.
Rukhovich of a computer program which can search for Rauzy induction and thus prove the fractal
property has enabled Rukhovich to discover an aperiodic point in the outer billiard of the regular
dodecagon, as well as study the case of regular octagon. We are first and foremost interested in the
number-theoretic side of the problem which in this case emerges as various generalizations of continued
fractions theory.

1.5. Oxmaaembie pe3ynbTaTbl U UX 3HAYUMOCTD (YKa3biearomcs oxudaembie pe3ysibmambl U ux
Hay4Hasi u obuiecmeeHHasl 3Ha4uMocmeb (OyeHKa coomeemcmeusi 3anaHupPoeaHHbIX
pe3ysibmamoe MUpPOo8OMYy YPOEHIO Uccried08aHuil, BO3MOXHOCM b MPaKIMuU4eCcKo20
ucronbL308aHuUsl 3anIaHUPO8aHHbIX PE3yIbMamoe MPoeKma € 3KOHOMUKe U COYUarnbHOU

cepepe))
[aHHas nHchopMaLms MOXET GbITb onybrMkoBaHa Ha caute PoHAa B MHCPOPMALIMOHHO-KOMMYHMKALIMOHHOW ce « HTepHe™.
Ha PYyCCKOM A3blKe

1. MpennonaraeTcs gokasaTb anropUTMUYECKYO0 HEPa3PELLMMOCTb NPOBEMbI BNOXEHUS] adddMHHOM
npsiMon B anrebpandeckoe MHoroobpasue. Npeanonaraetcs paboTaTb Hag anropuTMUYECKON
Hepa3speLMmMocTy NpobrieMbl n3omopdmamMa ABYX anredpandecknx MHOroob pasuii.

2. MNnaHnpyeTcsa NpodomKMThL UccneqoBaHnsa no npobneme HAkobuana. MNnaHvpyeTcs gokasaTh rMnoTesy
KoHueBmya 0 ecTeCTBEHHOM M30MOPCHOCTM rpyrnn NOMMHOMUArbHBIX CUMMIIEKTOaBTOMOPGMN3MOB U
aBTOMopdmamoB anrebp Beiins yepes $\Ind$-cxembl a Takxke paboTaTb Hag VHbIMK 3ada4amu.

3. Npegnonaraetcsa gokasatb Teopemy 0 cBoboae Ans NpoM3BOosSbHOro nond (Teopema o ceoboae
O3Ha4aeT, YTo ecnm K cBoboaHoN anrebpe 406aBUTL 0OPA3YIOLLYIO M COOTHOLLIEHME, B KOTOPOM OHA
y4acTBYET, TO Ha CTapble 06pa3ytoLLMe HUKAKUX COOTHOLLEHWI HE HanoXUTCS).

4. MnaHnpyeTcs Nony4nTb HECKOIBLKO 4oKa3aTeNbCTB TeopeMbl 0 psaax Telrnopa anredbpanieckux
doyHKUMI o Moayso $p$, NonyunTe TEOPEMBI O CTAPLLMX M NPEACTaPLUMX YSIEHAX 31EMEHTOB
nogkonbua. MnaHvpyeTcst pabotaTtb Hag NPOGIEMON CynepnosunLu.

5. I'Ipe,u,nonaraemﬂ HanncaTtb TEKCT JOoKa3aTelibCTBa I'Ip06ﬂeMbI Kete. I'InaHMpyemﬂ pa60TaTb Hag
BOnpocamu FGOMeTpM‘-IeCKOVI TEeopun Kornew, a Takxe Haj np06neM017| JlaTbiweBa.

6. MNpegnonaraeTcs foka3aTb anrOpUTMUYECKYHO pa3peLumMocTb NpobiemMbl M3omopdimama S3bIKOoB,
3agaHHbix HDOLL-cuctemamu, a Takxke NnpobrieMy paBeHCTBa COOTBETCTBYHOLLMX CBEPXCIIOB.

Ha aHanutlcKoM si3bIKe

1. Proof of algorithmic undecidability of the problem of embedding of the affine line into an algebraic
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variety, as well as obtain several related results.

2. Research on the Jacobian conjecture. Proof of Kontsevich's isomorphism conjecture (the group of
polynomial symplectomorphisms of $2n$-dimensional affine space over $\mathbb{C}$ and the group of
the $n$-th Weyl algebra automorphisms are naturally isomorphic to each other) via $\Ind$-schemes.
Work on related problems.

3. Proof of the freeness theorem for an arbitrary field (which states that if one adjoins a generator to a
free algebra, together with an identity involving that generator, then no new identities are induced between
initial generators).

4. Construction of several proofs of the theorem regarding Taylor series of algebraic functions modulo
$p$, proof of propositions for leading and subleading terms of appropriate subrings. Work on the
superposition problem.

5. Proof and exposition of the Koethe conjecture. Research on geometric ring theory and Latyshev's
problem.

6. Proof of algorithmic decidability of the isomorphism problem for languages specified by HDOLL-
systems, as well as decidability of the superword equality problem.

1.6. B coctaB Hay4HOro Konnekmsa 6yayr BXoAUTb:
HecootBeTcTBME COCTaBa Hay4HOro KOJUieKTMBa (B TOM YMCIie OTCYTCTBME MHGhOPMALIMM B COOTBETCTBYIOLLMX MOrsiX chopMbel) TpeGoBaHMAM
nyHKTa 12 KOHKYPCHOWN AOKYMEHTaLMK AABNSETCA OCHOBaHMEM HeloNyCcKa 3asiBKU K KOHKYpCY.
10 ncnonHuTenen NnpoekTa (BKrtoYas pyKoBOAMTENS),
BHe 3aBucumocTu oT TOro, B TPYAOBbLIX NN rpaXXdaHCKO-TPaBOBbIX OTHOLLEHUAX UCMNONHUTESN COCTOAT C opraHmaauMeﬁ.
B TOM YuCIIE:

7 ucnonHuTenen B Bospacte A0 39 ner,

N3 HUX:

5 OYHbIX acnNMpaHTOB, aAbIOHKTOB, MHTEPHOB, OPANHATOPOB, CTYAEHTOB.

1.7. NMnaHnpyeMbIN coCTaB Hay4HOro KOMJeKTMBa C yKasaHueM cpamunvim, UMeH, ot4ecTs (npu
HanM4Yum) YNeHoB KOJINeKTMBA, UX BO3pacTa Ha MOMEHT NoJaym 3asiBKU, YYEeHbIX CTeNneHen,
OOIMKHOCTEN M OCHOBHbIX MECT paboTbl, POpPMbI OTHOLLEHWM C OpraHu3aumen (TpyaoBom

[ 0roBop, rpaXaaHCKo-NpPaBoOBOW AOrOBOP) B NEpPUOA peanusauum npoeKkTa

Bbenos Anekcen fAkoBnesud, deaepasnbHbin npodeccop MateMaTukn, 4.40.-M.H., FMaBHbIN Hay4HbIN
cotpyaHnk MOTWU, pykoBoauTenb npoekTa.

CemeHoB Anekcen JlbBoBuY, akagemuk PAH, npodpeccop, 4.40.-M.H.
MBaHoB-INorogaeB Mnbst AHaTonbeBmY, K.go.-M.H., H.coTp. MOTU
MuTtpodpaHoB NBaH BukToposmd

EnvweB AHgpen Mnxainosud, acnvpaHt MOTU,

PyxoBnd ®ununn Omutpresnd, acnupant MOTA.

N'yces daHunn, acnupaHt MOTU

KoHpakoBa Ennsaeeta NpuropbeBHa, ctygeHt MOTU
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UnnukoB Anekcen AHaTonbesud, K.dp.-M.H.
KapnyLwwkuH Januun, ctyaeHt MOTU

TypbuH Makcum, ctyaeHt MOTU

1.8. NMnaHnpyembin 06eM thMHaHCMpPOBaHUA NPOeKTa No rogam:

HecoomBeTcTBME NNaHupyemoro o6Lema qmMHaHCUPOBaHUA NPOEKTa (B TOM YUCTie OTCYTCTBME MH(POPMALIMM B COOTBETCTBYHOLLMX MOMAX
chopmbI) Tpe6oBaHMAM NHKTA 10 KOHKYPCHOWM AOKYMEHTALIMU SIBNSETCA OCHOBaHUEeM HeAoNYyCKa 3asiBKU K KOHKYPCY.

2017 r. — 6000 TbIC. pybnen,

2018 r. — 6000 TbIC. pybnen,

2019 . — 6000 TbIC. pybnen.

1.9. HayuHbIM KONNEKTMB No pe3ynbTataMm NpoeKTa B XoAe ero peanvsauuv npeanonaraet
onyGrMKOBaTh B peLeH3MPYeMbIX POCCUMUCKUX U 3apyDeXKHbIX Hay4HbIX U3AaHUAX He MeHee
anBOAﬂTCﬂ AaHHble 3a BeCb Nepuoa BbINOSIHEHMUA NPOeKTa. YMeHbLUEHWE KonnyecTBa nyﬁnukauuﬁ (B TOM 4uUcre oTcyrcTBue VIH(*DpNaLI,VIVI B
COOTBETCTBYHOLUMX MOISIX (hopMbI) NO CPaBHEHUIO C MOPOroM, YCTAHOBNEHHbLIM B M. 16.2 KOHKYPCHON AOKYMEHTALMK AABMNSIETCS OCHOBaHUEM
Heaonycka 3asBKU K KOHKYpCY.
20 ny6rkavuui,
N3 HUX:

15 B nsgaHuax, nHaekcupyemblx B 6asax gaHHbix «Cetb Hayku» (Web of Science) nnm «Ckonyc»
(Scopus);

15 B n3gaHusix, yuntbiBaembix PUHL,

1 MoHorpadwms.

1.10. Yucno nydnukauumn 4neHoB Hay4HOro KomnseKmBa, onyoriMkoBaHHbIX B nepuop ¢ 1 siHBaps
2012 roga Ao gatbl nogayun 3asiBKM,
111, U3 HUX:

26 — onybrivkoBaHbl B M3gaHusx, nHaekcupyemolx B Web of Science nnm B Scopus.

1.11. NMnaHupyeMoe yyactme Hay4HOro KONnmeKMBa B MeXayHapoaHbIX Kornnadopaumsax
(npoekTax) (npu HanU4Un).

Mpennonaraetca coBMecTHas paboTa co crneumnanicTaMmm No CUMBONIMYECKON AUHAMUKL 1 TEOPUM
yuncen n3 Lumini, ¢ npodgeccopom Ecole Normale Superieure AHHon SpLurep (No MTepauMoHHbIM
TOXOEeCTBaM B rpynnax), cotpyaHudecTtso ¢ npod. Ch. Goodman-Strauss, ¢ Aratort CMOKTYHOBWY 13
yHuBepcuteta dauHdypra, N. Puncom un L. Cenon 13 N3pauvns.

PykoBoauTenb npoekTa nogTBepXaaeT, YTo

® BCe YreHbl Hay4HOro KOMNMeKkTMBa (B TOM YMCIie pyKOBOAUTENb NPOEKTA) YOOBNETBOPSIOT NyHKTaM
6, 7, 13 KOHKYPCHOM JOKYMEHTaLWNW;

® Ha BeCb Nepuoa peanunsauum NnpoekTa oH 6yaeT COCTOATb B TPYAOBbIX OTHOLLEHMUSX C
opraHusaumen;

e pu oOHapoaoBaHMM pe3ynbTaToB NGO Hay4YHOW paboThbl, BbIMOMIHEHHOW B paMKax
nogaepkaHHoro GoHAOM NPOEKTa, OH U ero HaydHbIN KOJMEKTMB OyayT yKasbiBaTb HA MNOSyYeHne
domHaHCoBOW noaaepkkn oT PoHAa M opraHM3aLUnto, a Takke CornacHbl C onybnMKoBaHNeMm
®PoHOOM aHHOTaL UM 1 OXMOAEMbIX PE3YTbTaTOB NOAAEPKAHHOIO NPOEKTa, COOTBETCTBYHOLLMX
OTYETOB O BbIMNOSHEHUM NPOEKTA, B TOM YMChe B UHGOPMAaLMOHHO-TENEKOMMYHUKALMOHHON CeTn
«HTepHeT»;

e NomMMMO rpaHTa ®PoHaa NPoeKT He OyAeT UMETbL APYMMX UCTOYHUKOB (IMHAHCUPOBAaHMS B TEYEHNE
BCEro nepmoaa NpakTU4eCcKon peannsaLmm NpoekTa ¢ ncrnonb3oBaHneM rpaHta PoHaa;

® MPOEKT He SBMSETCS aHarNorM4HbIM Mo COOEPXKaHMI0 MPOEKTY, OOHOBPEMEHHO NOAAHHOMY Ha
KOHKYPCbI Hay4HbIX hOHO0B U MHbIX OpraHn3auuii;

e [POEKT He COAEepP}UT CBEAEHUIA, COCTaBMSAOLLMX rOCYAapCTBEHHYIO TalHy UMM OTHOCUMBIX K
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OXpaHsEMOM B COOTBETCTBMU C 3aKoHoZaTenscTBoM Poccuickon depepavinm MHOM nHgopmaumm
OrpaHU4EHHOro A0CTYNa;

e [1051s1 YJIEHOB Hay4HOro KOJMIeKTUBA B Bo3pacTe 40 39 NeT BKIMIOUYUTENBHO B OOLUEN YNCIIEHHOCTU
YIIEHOB Hay4yHOTO KorrekTnea 6yneT coctaBnaTb He MeHee 50 NpoLEeHTOB B TEYEHMN BCEMO
nepvoaa npakTU4eCcKon peanmaauumn NpoekTa;

e OH OyaeT NpeAcTaBnATb eXerodHbli OTYET O BbIMOSIHEHUM NPOEKTA.

Mognuch pykoBoaMUTENS NpoekTa /AA.Benos/
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CeefeHusa o0 pykoBoautere

2.1. ®amunus, Umsi, OT4ECTBO (MPU HaNU4UN)
Ha Py CCKOM S13bIKe

Bbenos Anekcen AkoBnesn4

Ha aHanutcKom s3bike ghamurnus U uHuyuarsbl
Belov AY.

2.2. lata poxxaeHun (yka3bieaemcsi yughpamu — 4ucrio, Mecsiy, 200)
09.06.1963

2.3. lNpaxpaHcTBO
POCCUA

2.4. YyeHasn creneHb, rog NpucyxaeHus
B criydae Hanm4usi HeCKOJbKUX y4yeHbIX CTEI'IeHeﬁ, yKa3bliBaeTCcs Ta U3 HUX, KoTopas Haubonee cooTBeTCTBYeT TeMaTUKe MNpoeKTa.

[okTop dmsmnko-maTemaTmnyeckmx Hayk, 2002

2.5. Harpagb! u npeMum 3a Hay4HYI0 OeATeNIbHOCTb, YNeHCTBO B BeAyLLMX HayYHbIX
coobLuecTBax (Mpy HaNM4YUK), ysacme B peaKonnernsax Beaylmx peLeH3vpyeMbIX HayYHbIX
u3aaHuM (NpuY HaNMYMKM), yduactme B OprkoMuTeTax UIm NPOrpaMMHbIX KOMUTETaX U3BECTHbLIX
MeXayHapoAHbIX KOHJe peHLUA, MHOM OMbIT OpraHM3aumMmn MeXxayHapoAHbIX Me PorpUsTM
®epepanbHbI Npodeccop MaTeMaTykm

2.6. OCHOBHOE MeCTO paboTbl HA MOMEHT NoAAYM 3aABKU — AOMMKHOCTL, NOSTHOe HaMMeHOBaHUe
opraHusauum (CoKpaleHHOe Ha3BaHMe opraHvM3aummn)

PyKOBOAMTEHb npoekTa MOXeT Ha MOMEHT NoAayu 3asaBKU He ABMATLCA COTPYAHUKOM OpraHu3auuu, Ho, B criy4yae I'Ioﬁeﬂbl B KOHKypCe, OOImieH
3aKIOYUTL C Hel TPYAOBOM [OroBop.

rMaBHbIA HaYYHbIV COTPYAHMK, beaepanbHoe rocygapCTBEHHOE aBTOHOMHOE 0Opa3oBaTernibHoe
yypexaeHne BbicLuero odpasoBaHusi "MoCKOBCKUIA M3NKO-TEXHUYECKUIA MHCTUTYT (FrOCYAapCTBEHHbIN

yHuBepcuteT)" (MOTN)

2.7. O6nactm Hay4yHbIX UHTEPECOB — KJH0YeBble CroBa (mpueodumcsi He 6osee 15 knrovesbix
cnos)

Ha pyCcCKOM £i3blKe

Mpobnema Lnexra, rmnotesa dukcmbe, npobnema Akobuana, PIPl-anrebpa, yHuBepcanbHasn anrebpa,
KOMOVHaTopHasi Teopus korew, admHHas anredpanyeckasi reomeTpus, NoNMHOMUarnbHble
aBTOMOPQM3Mbl, KBAHTU3aLNS, KOMOMHATOpKKa CIoB, CUMBOMNYECKas AMHaMMKa, KOHEYHO
NOpPOXOEHHOE TeNo, Marble COKpaLLEHWs!, CaMO3aKIMHUBAIOLLMECH CTPYKTYpPbl, KOMOUHATOPHasA
reomeTpus

Ha aHanulcKoM 5i3biKe

Specht problem, Dixmiere conjecture, Pl-algebra, Jacobian Conjecture interlocking structures, finitelly
generated skew field, small cancellation

2.8. O6nacts HayvHbIX MHTEPECOB — KoAbI NO Knaccudukaropy PoHaa
01-114 01-106 01-104 01-101 01-102

2.9. MNepeyeHb NydrnvKkaumm pykoBoauTens NpoeKkTa, onydoriMkoBaHHbIX B nepuoa ¢ 1 AHBapsi
2012 ropa Ao Aatsbl Nogavm 3asiBKU, NoATBE PAAAOLLIMI BbINOSTHEHUE YCINOBUS NyHKTa 9
KOHKYPCHOMW JOKyMeHTauum

D‘OCETOHHO npuBeCT™ CCbIJIKU Ha HyGﬂVIKaLl,I/IVI B KonuyecTtse, paBHOM yCTaHOBIeHHOMy B KOHKprHOVI AOKyMeHTaUuu nopory. HecoomeTtctBHe
Konu4yecTBa nydnukaumi (B Tom 4Y1crie oTCyTcTBME MH(POPMALIMM B COOTBETCTBYHOLLMX MOTSIX ¢hopmbl), NpMBOAUMOE B NepeyHe u/unm YUCcrieHHO
B CTPOKe Hmie, Tpe6OBaHVIﬂM NyHKTa 9 KOHKychOﬁ AOKyMeHTaUUu siBrnsieTCA oCHOBaHUeM Heonycka 3asaBKU K KOHKYpCY.

Ha aHanulCKoM 5i3biKe

Lns pycckosizbMHbIX Ha3eaHUL cee0eHUSI PUBOOSINTS Ha PYCCKOM sidbKe U 8 nepesode Ha aHarnutickudl. [pu 3mom AomKHO ObIb MOHSITHO, YD
peys udemob 0OHOM U DM ke OOKyMeHITe (Harnpumep, 0obaeansiime criogo «repesody).
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1. Alexei Kanel-Belov, Andrey Elishev, “On Planar Algebraic Curves and Holonomic D-modules in
Positive Characteristic”, Journal of Algebra and Its Applications, 15:8 (2016), 16 pages , arXiv: 1412.6836

2. Alexei Kanel-Belov, Sergey Malev, Louis Rowen, “The images of multilinear polynomials evaluated on
3x%3 matrices”, Proc. of the Amer. Math. Soc., 44:1 (2016), 7-19.

3. Alexei Kanel-Belov, Yakov Karasik, Louis Halle Rowen, Computational Aspects of Polynomial Identities:
Volume I, Kemer's Theorems, 2nd Edition, Monographs and Research Notes in Mathematics., Boca
Raton, FL: CRC Press, 2016, ISBN: 978-1-4987-2008-3 , 418 pp.
https://www.crcpress.com/Computational-Aspects-of-Polynomial-ldentities-Volume-I-Kemers-
Theorems/Belov-Karasik-Rowen/9781498720083

4. E. Aljadeff, A. Kanel-Belov and Y. Karasik, “Kemer's theorem for affine Pl algebras over a field of
characteristic zero”, J. Pure and Appl. Alg., 220:8, August (2016), 2771-2808 (Published online) , arXiv:
1502.04298

5. Alexey Kanel-Belov, Sergey Malev, Louis Rowen, “Power-central polynomials on matrices”, Journal of
Pure and Applied Algebra, 220:6, publ online 30 dec. 15 (2016).2164-2176 , arXiv: 1310.1598

6. Gal Dor, Alexei Kanel-Belov, Uzi Vishne, The Grassmann algebra in arbitrary characteristic and
generalized sign, 2015, 25 pp., arXiv: 1501.02464

7. Alexei Belov-Kanel, Louis Rowen, Uzi Vishne, “Specht's problem for associative affine algebras over
commutative Noetherian rings”, Published electronically: April 3, 2015, Trans. Amer. Math. Soc., 367
(2015), 5553-5596 , arXiv: 1308.3055

8. Alexei Kanel-Belov, Andrey Elishev, Independence of the B-KK Isomorphism of Infinite Prime, 2015, 13
pp., arXiv: 1512.06533

9. A.J.Kanel-Belov, V.Voronov, D.Cherkashin, On the cromatic number of infinitesimal plane layer, 2015,
13 pp., arXiv: 1512.06444

10. A. A. benos, M. 1. XaputoHoB, “INpmeHeHne TeopeMbl [Junyopca B oLieHkax B Teopeme LLnpuwiosa o
BblcoTe”, Anrebpa u Teopusi Yicen: coBpeMeHHble Npobremsl u npunoxeHns (Tyna, 21-25 anpens
2014), Matepuansl Xl mexa. koHd., nocs. 80-netuto npodp. B. H. JlaTbiwesa,
http://cheb.tsput.ru/conf/international/XIl/program.php#rings, Tyn. roc. neg. yH-T um. J1. H. ToncTtoro,
Tyna, 2014, 149-150

11. U. A. NsaHoB-lNorogaes, A. A. bernos, “INocTpoeHne KOHEYHO onpeaeneHHon H1Mb-Nonyrpynnbl”,
Anrebpa 1 Teopus YMcen: coBpeMeHHbIe Npobnembl 1 npunoxexus (Tyna, 21-25 anpens 2014),
Matepuans! Xl mexa. koHg., nocs. 80-netuto npocp. B. H. J1aTbiwesa,
http://cheb.tsput.ru/conf/international/XIll/, Tyn. roc. nea. yH-T um. J1. H. ToncToro, Tyna, 2014, 30

12. Alexei Belov, Leonid Bokut, Louis Rowen, Jie-Tai Yu, “The Jacobian Conjecture, Together with Specht
and Burnside-Type Problems”, Automorphisms in Birational and Affine Geometry (Bellavista Relax Hotel,
Levico Terme —Trento, October 29th — November 3rd, 2012, ltaly), Springer Proceedings in Mathematics
& Statistics, 79, Springer Verlag, 2014, 249-285 http://link.springer.com/chapter/10.1007/978-3-319-
05681-4_15, arXiv: 1308.0674
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13. Alexei Belov-Kanel, Antonio Giambruno, Louis Halle Rowen, Uzi Vishne, “Zariski Closed Algebras in
Varieties of Universal Algebra”, Algebras and Representation Theory, 17, December 2014:6 (2014),
1771-1783

14. llya Ivanov-Pogodayev, Alexey Kanel-Belov, Construction of infinite finitely presented nillsemigroup,
2014 , 160 pp., 131 figures, in Russian, arXiv: 1412.5221

15. Alexei Belov-Kanel, Louis H. Rowen and Uzi Vishne, “Pl-varieties associated to full quivers of
representations of algebras”, Trans. Amer. Math. Soc., 365:5 (2013), 2681-2722

16. Kanel-Belov A., Rowen Louis H.; Vishne, Uzi, “Full exposition of Specht's problem.”, Serdica Math. J.,
38 (2012), 313-370

17. Kanel-Belov A., Rowen Louis H.; Vishne, Uzi, “Full quivers of representations of algebras”, Trans.
Amer. Math. Soc., 364:10 (2012), 5525-5569 , arXiv: 1109.4916

18. Kanel-Belov A, Eli Aljadeff, “Hilbert series of Pl-relative free g-graded algebras are rational
functions.”, Bull. London Math. Soc., 44:3 (2012), 520-532

19. Kanel-Belov A., Malev S., Rowen Louis H., “The images of non-commutative polynomials evaluated
on 2x2 matrices.”, Proc. Amer. Math. Soc., 140 (2012), 465478

20. A. A. beros, M. . XaputoHoB, “OueHKkn BbICOThI B CMbicTe LLnplioBa v Ha Konmd4ecTBo doparMeHTOB
marsoro nepvoga”, PyHaameHT. u npukn. matem., 17:5 (2012), 21-54 (Journal of Mathematical Sciences,
September 2013, Volume 193, Issue 4, pp 493-515) A. Ya. Belov, M. |. Kharitonov, “Subexponential
estimates in the height theorem and estimates on numbers of periodic parts of small periods”, J. Math.
Sci., 193:4 (2013), 493-515

21. A A. benos, M. 1. XaputoHos, “Cy6akcnoHeHuanbHbIe oLeHkn B Teopeme LLnpLioBa o BeicoTe”,
Matewm. c6., 203:4 (2012), 81102, arXiv: 1101.4909 A. Ya. Belov, M. |. Kharitonov, “Subexponential
estimates in Shirshov's theorem on height”, Sb. Math., 203:4 (2012), 534-553 , arXiv: 1207.2987

22. A.Belov-Kanel, Jie-Tai Yu., “Stable tameness of automorphisms of F(Ix,y,z( 1 fixing z.”, Selecta
Mathematica, 18:4 (2012), 799-802 , arXiv: arXiv:1102.3292

23. I. vanov-Pogodayeyv, A. Kanel-Belov,, “Construction of finitely presented infinite nil-semigroups.”,
Special session dedicated to prof. B.Plotkin, International Conference “Modern Algebra and lts
Applications" (Batumi, September 2010), Journal of Mathematical Sciences, 186, no. 5, 2012, 751-752
(Translated from Sovremennaya Matematika i Ee Prilozheniya (Contemporary Mathematics and lts
Applications), Vol. 74, (Batumi, 2010), Part 1, 2011, 84-86., Georgian Schience foundation)

MepeyeHb cogepxunT 16 Nydnmkaumi B usgaHusix, nHaekcupyemoix B8 Web of Science, Scopus.

2.10. OcHoBHble Hay4Hble pe3yrnbTaTtbl PyKOBOAUTESS NPoeKTa 3a nepuop ¢ 1 siuBaps 2012 rona
(pe3ynbmambi G0/mKkHbI MoOmeep0ambCsi C8e0eHUsIMU U3 3asieKu, Hanpumep - nybnukayusimu)
Ha pyCCKOM si3biKe

1. CoBmecTHO ¢ yveHnkom U.A. iBaHoBbIM-IorogaeBbiM NOCTPOEH MPUMEP KOHEYHO ONpeaerieHHoM
©GeCKOHEYHOWN NOMnyrpynmnbl, BCE 3f1EMEHTbI KOTOPOW HUIBbMNOTEHTHbLI (MHAEKCa 9).

2. CoBmecTHO ¢ N.A. PUncom nocTpoeHo Tero, KOHEYHO NOpPOXOEHHOe Kak KorbLo. [NpBeaeH Takxe
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npumep 6eCkoOHEYHOMEPHOTO Tera, Nobble 1Ba HEKOMMYTUPYIOLLMX 3SIEMEHTA KOTOPOro BCE ero
nopoxaatoT (MoHCTpa TapcKoro), 1 TeM caMbiM - GECKOHEYHOIO KPUTMYECKOTO KombLia.

3. BmecTe ¢ yyeHukom .B. MutpodaHoBbIM MoslydeHa TeopemMa Tuna Teopembl Beplumka-Jinewmua
AatoLLy0 KpUTEPUIA TOro, YTO NOYTU Nepmnoamyeckoe ceepxcroro 3agaetca HDOLL-cuctemon (nepsoe
NpoABWXeHWe no aTon npobneme 6biro B 1986 rogy). 31o nossonuso W.B.MutpodaHoBy pelumTs
N3BEeCTHble Npobrnembl, noctaeneHHbie A.A. MyuHukom, KO.J1. MputbikuHbiM, AJ1. CemeHoBbIM --
YCTaHOBUTb anropUTMUYECKYHO pa3peLlIMMOCTb NPOBEPKM MEPUOANYHOCTY a Takxe MNoYTu
nepvoguyHocTn HDOLL-cuctembl. AHanormyHeIn pesynbtaT 6bin HesaBmucMo nonydeH F. Durand.

4. BmecTe ¢ ydyeHukom A.M. EnniueBbiM nokasaHo, YTO FoMOMOPGM3M MeXay rpynno asToMopdmamos
anrebpbl Belinsg u nonMHoMuansHbIMY CUMMNIIEKTOMOPGM3MaMU He 3aBUCUT OT Bbl6opa BeCKOHEYHO
BonbLoro npocToro pp (rmnotesa KoHuesnya). BmecTe ¢ J.- T. Yu nokasaHo, 4To Z-aBTOMOPAmM3MbI
K<x,y,z> cTabureHO py4Hble.

5. BmecTe ¢ yueHukom M.W. XapuTtoHoBbIM Bbinv yCTaHOBMEHbI CYy63aKCMNOHEHUMarbHblE OLLEHKW N0
CTeneHu 1 NMHeWHbIe Mo YnCIy 06pa3ytoLLMX Ha MHAEKC HUMbNOTEHTHOCTH KOMbLia C TOXOECTBOM
$x/M=08% a Takxke cy6akcnoHeHUManbHble oLeHkM B Teopeme LLnpluosa o BbicoTe.

6. BmecTte ¢ G. Dor u U. Vishne nocTpoeHa Teopusi rpacCMaHoBbIX anredp Hag NPOU3BOSbHLIM KOMbLIOM,
BKIIO4as Nnore XxapakTepucTmKn 2.

7. Bmecte ¢ L.Rowen n C.ManeBbiM pelueHa 'mnoTesa JlbBoBa-KannaHcKoro ans matpul, BTOPOro
nopsigka. NokasaHo, YTO MHOXECTBO 3HAaYEHWUIA NMONMITMHEHOIO NOMHOMA ecTb fmbo 0, Mmbo
Beccrnenosble, NMMBO ckansipHble MO0 BCe MaTpuLbl BoobLe. [na MaTpuy, TpeTbEro nopsiaka
yCTaHOBIeHa NMOTHOCTbL 06pasa y ykasaHHbIX NPOCTPaAHCTBAX €CNM OH He 3-CKansap, a Takke MroTHOCTb
B NPOCTPAHCTBE HeaguaroHanM3yemMblix MaTpuy,.

Ha aHanulcKoM Si3bIKe

1. With .A. lvanov-Pogodayeyv, the supervisor has solved the Shevrin — Sapir problem, having
constructed a finitely presented infinite nil semigroup with identity x"9=0. This question was first
formulated in the Sverdlovsk Notebook. To date, there are only a few known methods for constructing
finitely presented objects. For construction of a nil semigroup, a new method has been developed utilizing
aperiodic tilings. In particular, the words are considered as paths in a uniformly elliptical space of
aperiodic nature, having some special features. The nil semigroup problem is also important in computer
science: a letter denotes a finite automaton, and a word denotes a chain of locally interacting automata.
The problem amounts to coordination of behavior of a system of automata under invertible
transformations and arbitrary initial conditions.

2. Jointly with E.Rips, the supervisor has constructed an example of a skew field finitely generated as an
algebra (Kurosh problem) . Also an example was constructed of an infinite-dimensional skew field
generated by any two of its non-commuting elements (the Tarski monster), which gives an example of an
infinite critical ring.

3. Together with LV. Mitrofanov, A.Ya. Belov obtained a Vershik — Lifshitz-type theorem giving a criterion
for definability of an almost periodic superword by an HDOLL-system. This result enabled I.V. Mitrofanov
to solve famous problems posed by A.A. Muchnik, Yu.L. Pritykin, A.L. Semyonov , namely to establish
algorithmic undecidability of checking periodicity as well as almost periodicity of an HDOLL-system. (An
analogous result was independently obtained by F. Durand.)
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4. In a joint work with A.M. Elishev, he has shown that a homomorphism between the automorphism
group of the Weyl algebra and the group of polynomial symplectomorphisms is independent of choice of
prime p, infinitely large in the sense of non-standard analysis (Kontsevich conjecture). Together with J.-T.
Yu, he has shown that the zz-automorphisms of KCx,y,z[J are stably tame.

5. Subexponential estimates for nilpotency index of nil algebras of index n (subexponential with respect to
n, and linear with respect to the number of generators) have been obtained by the supervisor together
with M.I. Kharitonov.

6. Together with G. Dor and U. Vishne, the supervisor has developed the theory of Grassmann algebras
over arbitrary rings, including the case of characteristic 2.

7. In a joint effort with L. Rowen and S. Malev, the Lvov-Kaplansky conjecture has been proven for
matrices of second order (image of multilinear polynomial is either 0, traceless matrices, scalar matrices,
or everything). For third order matrices, it has been demonstrated that if the image contains non-scalar
elements with non-zero trace, then it is dense (also dense in the set of non-diagonalizable matrices).

2.11. O6wee ymcno nyonukauum 3a nepmop ¢ 1 aHBapsa 2012 ropa - 101,
M3 HUX:
22 - onybnmkoBaHbl B U3gaHusix, hHaekcupyembix B Web of Science nnn Scopus.

2.12. [lononHuTenbHbIAN CNUCOK NYGNUKaLMn pyKkoBoauUTesis NpoeKTa 3a nocnegHue 5 ner
(MoHO2padghuu, pesynbmambl uHMesnIeKmyanbHol dessmesibHOCMu, UMeroujue rnpasosyro
oxpaHy, nybnukayuu e eedyu,ux peyeH3upyemMbix Hay4HbIX Uu30aHusix, Nybrukayuu e usoaHusix,
UHOeKcupyeMbix 8 cucmemax yumupoeaHusi Web of Science, Scopus, npueodumcsi He 6osiee 10
ny6nukayul, npu Hanu4uu nyénukayuu e cemu MHmepHem yka3bieaemcsi ccbi/ika Ha Hee
(o6s13amenbHO Onsi ny6nukayuli 8 uHOeKcupyeMbIX U30aHUsIX), yKa3bleaemcsi, Npu Haau4uu,
umnakm-g¢hakmop Hay4yHoz20 u30daHusi (no JCR Science Edition unu JCR Social Sciences Edition))
MyHKT He ABNsieTCA 0b6sA3aTeNbHLIMK 3anonHeHuto. MoryT npuBoaMTLCA NybnMKaumm, cBUAETENLCTBYIOLLME O HAYYHON KBanudmkaumm n
[AOCTVHHEHUAIX PYKOBOAUTENSA NPOEKTA, 32 UCKITFOYeHUeM NyonvKkaLumi, ykasaHHbIX B M. 2.9 HacTosiwen opmsl.

Ha aHanulcKoM £13biKe

1. Kanel-Belov Alexei, “On geometric ring theory”, Det. of Math. and Applications, Irreg. Seminar (3 maya
2016, ENS, Paris, France), eds. Laurent Bartoldi, ENS, 2016. http://www.math.ens.fr/-Seminars-?
id_seance=489

2. Eliyah Rips - Construction of skew fields using geometric methods. (Joint work with A.Kanel-Belov)
Growth, Symbolic Dynamics and Combinatorics of Words in Groups (1-5 June 2015 Ecole normale
supérieure, Paris), eds. A. Erschler, H. Helfgott, K. Juschenko, ENS, Paris,
http://www.math.ens.fr/groupdyn/abstracts2.pdf

https://www.youtube.com/watch?v=x0iDUm2LIGQ

3. Alexey Kanel-Belov, lvanov-Pogodaev, “Construction of infinite finitely presented nilsemigroup”, Growth,
Symbolic Dynamics and Combinatorics of Words in Groups (1-5 June 2015 Ecole normale supérieure,
Paris), eds. A. Erschler, H. Helfgott, K. Juschenko, ENS, Paris, 2015, 5, 6
http://www.math.ens.fr/groupdyn/abstracts_posters_only.pdf

4. A. Ya. Belov, I. V. Mitrofanov, A. B. Skopenkov, A. A. Chilikov, S. V. Shaposhnikov, 13ya Problema
Gilberta o superpozitsiyakh funktsii, http://www.turgor.ru/lktg/2016/5/index.htm, Rossiiskaya akademiya
nauk / Russian Academy of Sciences Departament obrazovaniya goroda Moskvy / Moscow Department
of Education Moskovskii tsentr nepreryvnogo matematicheskogo obrazovaniya / Moscow Center for
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Continuous Mathematical Education Fakultet matematiki NIU VShE / The faculty of mathematics of the
NRU HSE Skolkovskii Institut Nauki i Tekhnologii / Skolkovo Institute of Science and Technology
Moskovskii fiziko-tekhnicheskii institut / Moscow Institute of Physics and Technology Institut programmn,
2016 (Published online) , 28-ya letnyaya konferentsiya mezhdunarodnogo matematicheskogo Turnira
gorodov, The 28th Summer conference of the International mathematical Tournament of towns,
Pereslavl-Zalesskii, Yaroslavskaya oblast, Rossiya / 02.08.2016-11.08.2016

5. A. S. Malistov, A. Ya. Belov—Kanel, I. A. lvanov—-Pogodaev, Zamknutye marshruty i algoritmy
segmentatsii izobrazhenii., http://www turgor.ru/lktg/2015/1/index.htm, 27 summer conference
International mathematical Tournament of towns, 2015 (Published online) , Rossiiskaya akademiya nauk /
Russian Academy of Sciences Departament obrazovaniya goroda Moskvy / Moscow Department of
Education Moskovskii tsentr nepreryvnogo matematicheskogo obrazovaniya / Moscow Center for
Continuous Mathematical Education Adygeiskii gosudarstvennyi universitet / Adyghe State University

6. A. Ya. Belov-Kanel, I. A. Gazhur, |. A. lvanov-Pogodaev, A. S. Malistov, Algoritmy i labirinty,

http://www turgor.ru/lktg/2014/2/index.htm, Rossiiskaya akademiya nauk / Russian Academy of Sciences
Departament obrazovaniya goroda Moskvy / Moscow Department of Education Moskovskii tsentr
nepreryvnogo matematicheskogo obrazovaniya / Moscow Center for Continuous Mathematical
Education, “Tsentr razvitiya odarennykh detei” (Kaliningradskaya oblast, Ushakovo), 2014 , 26-ya letnyaya
konferentsiya mezhdunarodnogo matematicheskogo Turnira gorodov, 26 summer conference
International mathematical Tournament of towns, Kaliningrad-Ushakovo, Rossiya / Kaliningrad-Ushakovo,
Russia, 02.08.2014—-11.08.2014

7. T. Fernique, I. vanov-Pogodaev, A. Belov, I. Mitrofanov, Aperiodichnye zamoscheniya,
http://www.turgor.ru/lktg/2013/2/index.htm, 2013 , Rossiiskaya akademiya nauk, Departament
obrazovaniya goroda Moskvy, Moskovskii tsentr nepreryvnogo matematicheskogo obrazovaniya, Zhurnal
“Kvant”, 25-ya letnyaya konferentsiya mezhdunarodnogo matematicheskogo Turnira gorodov Borovka,
Belarus / 04.08.2013—12.08.2013; 25 summer conference International mathematical Tournament of
towns Borovka, Belarus, 04.08.2013—12.08.2013 Aperiodic tilings. http://lipn.univ-

paris 13.fr/~fernique/info/turgorod_rus2.pdf

2.13. OnbIT y4acmsa n/vunu pykoBoacTBa Hay4HbIMU NPOEKTaMMU (YKa3biearomcsi HaUMEeHOB8aHUsl
¢hoHOo8 (op2aHu3ayuli), HomMepa, Ha38aHUsI MMPOEKMO8 U CPOKU 8bIMNOJIHEHUS 3a rnocsiedHue 5
Js1iem)

1. Israel Science Foundation, (copykoBoguTens)
2016--2020, “*Maps of simple groups and algebras over valued rings and fields
", No 1623/16.

2. Israel Science Foundation, (copykoBoguTens)
2012--2016, “"Polynomial equations and identities in groups,
associative algebras and Lie algebras", No 1207/12.

3. MpaHT PO®PU, No 14-01-00548, KomObuHaTOpmrKa CroB 1 CUMBONMYECKas ANHaMUKaA.
(pykoBoauTernb)

4. Israel Science Foundation, (copykoBogutens)
2006--2010, ""Ildentities of algebras", No 1178/06.

5. PO®U, nccnenosanus B anrepe n Tononoruu, rpaHt POdI 08-01-91300-INDS\I\ a$
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(vcnonHuTens).

B Tom uucne B npoekTax, puHaHcupyembix PH® (npu Hanuyuum)
2.14. NMnaHupyeMoe yyactMe B Hay4HbIX NpoeKTax (B ntobom kayectse) B 2017 roay

OO0LLee konnyecTBO — 3,
13 HUX: PyKOBOACTBO — 3, y4acTue B ka4ecTBe ucnonHutens — 0,
a UMEeHHO:

MpaHT POOU no komOGMHATOPUKE CIOB 1 ANHAMUYECKUM cucTeMam, Israel Science Foundation,
(copykoBoguTernb)

2016--2020, ""Maps of simple groups and algebras over valued rings and fields

", No 1623/16, rpaHT PH®.

(YKa3bIBatoTCA B TOM WCTIe rpaHTodaTeNM Unn 3akasqnku NPOEKTOB M UCTOYHWK (DMHAHCUPOBAHUS, HanpyUmep — rocyAapcTBEHHOE 3adaHve
ydpeauTens, rpaHTbl PODA, PMH®, O, PH®, nHbX (poHA0B, rocydapCTBEHHbIA KOHTPAKT (3aKkas4viK, MporpamMmmMa), MHOWM XO3WCTBEHHbIA
[0roBop, MHbIe rpaHTbl n cydcuamn).

2.15. [lonsa paboyero BpeMeHU, KOTOPYIO NilaHUpyeTCs BbiAeNUTL Ha PYKOBOACTBO AAHHLIM
NPOEeKTOM B cry4ae nobeabl B KOHKypce PoHpa

60 npoueHTOoB

MmveetcaB Buay — ot NOSHOW 3aHATOCTU B pamMKax TPyAOBbLIX UIU rPaXaHCKO-NPaBOBbIX I'IpaBOOTHOLLBHI/IIZ, T.€. 3aHATOCTb B CE)60,D,H06 oT
OCHOBHOW pa60TbI BpeMA Takxe J0ImkHa y4UTbiBATLCA.

2.16. NMpeanonaraemas chopma TPyA0BbLIX OTHOLLEHUI C OpraHu3aumen, Yepes KoTopyro oyaner
ocylecTBNATLCA hMHaAHCMpPOBaHUe

OpeaaHusayusi 6ydem s8519mMbCS1 OCHO8HbIM Mecmom pabomsi: Aa;

Tpyodosoli do2o80p o cosMecmumMerbCcmeay: HET;

Tpydoeoli do2o80p 0 OucmaHUUOHHOU pabome: HeT.

2.17. Yyacme B o6pa3oBaTenibHOMN AeATeNbHOCM (yKka3bieaemcsi uHghopmMauusi o pykoeodcmee
acnupaHmamu, pa3pabomke u YmeHuUU HO8bIx 06paszoeamesibHbIX Kypcoe 8 pocCulicKux u
3apy6exHbIX 8y3ax)

B HacTosLee Bpemsa nmeto Tpoux acnupaHTos. Pununna Pyxosuya, AHopes Envwesa, Janvuna Nycesa,
PYKOBOXY Takxe ctyaeHTamu: JaHuminom KapnywkuHam, Enmsaseton KoHgakoson, ViBaHoOM
PelweTHukoBbIM, Makcumom TypbuHbiM, Master programm ®appox Pa3zasuHua

Kypcbl: Anrebpanyeckas reomeTpusi (coBMecTHO ¢ A.EnuviueBbiM), KoMBUHATOpPUKa CrOB (COBMECTHO C
A.Enmwesbim), Methods in problem solving (at the Bar-llan University), Kypcbl No nogroToBKK KomaHg,
Uspanna n KOxHo Kntarickoro yHuBepcuTeTa Ha International Math competition for university students.

MonHbIN cnucok Kypcos cM. http://istina.msu.ru/workers/11618502
2.18. NMoutoBLIN agpec
Mocksa, yn. Hatawm KosLoson .23, k8. 81, 119361

2.19. KoHTakTHbIN TenedoH
+79266383211

2.20. OnekTpoHHbIN agpec (E-mail)
belov.aia@mipt.ru

2.21. Yyacme B nNpoekKTe
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PykoBoguTens npoekTa

2.22. ®annbl ¢ gononHuTenbHoOM MHopmaumen (pesrome, Apyaas OoNnosIHUMesbHasi
UHopMayusi, Komopasl, Mo MHEeHUI0 pyKkoeodumeJisi MPoeKma, Moxxem 6bImb nosie3Ha ossi
MPUHSIMUSI peweHus o yesiecoobpasHocmu ¢huHaHcupoeaHusi 0aHHO20 NPOoeKmMa)

B cbopmare pdf, oo 3 M6

Ha Py CCKOM 513bIKe

Ha aHenutckom s3bike ®ann (en), ckavaTb

C ycnosusimmn KoHKypca doHaa (B TOM Yuche, C NyHKTaMn 6 1 7 KOHKYPCHOWM JOKYMEHTaL )
O3HaKoMreH U corrnaceH. MNoaTeepxaalo CBoe yyacTue B MPOoeKTe.

[ato cBoe cornacue Ha 06paboTKy (BKHOYaoLLYo cOop, CUCTEMATU3ALMIO, HAKOMNIEHWE, XpaHEHNE,
YTOYHEHUE, UCMONb30BaHME, YHUMTOXEHNE) NPeACTaBEHHbIX MHOIO BblILLE MePCOHarbHbIX aHHbIX
Poccuiickum HaydHbIM dooHaoMm (agpec: 109240, r. Mocksa, yn. ConstHka, 4. 14, ctp. 3) ¢ uensto
npoBegeHns 3KCnepTusbl 3asBKM U NOAFOTOBKW aHanNMTUYeCKMX MaTepuarnos no KOHKypcam Ha CpokK A0
nvkBugauum onepatopa (Pong). aHHoe cornacue MoxeT ObiTb OTO3BAHO MHOK B MUCbMEHHOM hopme.
3anornHeHue siensieTcs 0bsiBaTENbHLIM B COOTBETCTBUM € TpebosaHuamm PeaepanbHoro 3akoHa ot 27.07.2006 r. Ne152-83 «O nepcoHarbHbIX
AAHHBbIX».

Y 0oCcTOBEPAIOLLIMIA JOKYMEHT

(BI/I,D,, HOMEp, AaTa Bbida4yu, Bb|OaBLLUA OpraH, 3anonHgaeTcA oT pyKI/I)

Moanuck pykoBoaMUTENS NpoekTa /AA. Benos/
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CBeoeHnst 06 OCHOBHOM UCMOSNHUTESE NMPOEKTa

2.1. ®amunus, nvsi, OT4ECTBO (MPU HaNU4UMN)
Ha Py CCKOM S13bIKe

CemeHoB Anekcen JlbBoBUY

Ha aHanutcKom s3bike ghamurnus U uHuyuarsbl
Semenov ALL.

2.2. lata poxaeHus (yka3bieaemcsi yughpamu — 4ucrio, Mecsiy, 200)
13.10.1950

2.3. lNpaxpaHcTBO
POCCUA

2.4. YyeHasn creneHb, rog NpycyxaeHus
B criydae Hanm4usi HeCKOJbKUX y4yeHbIX CTEI'IeHeﬁ, yKa3bliBaeTCcs Ta U3 HUX, KoTopas Haubonee cooTBeTCTBYeT TeMaTUKe MNpoeKTa.

[okTop ¢manko-maTemaTmdeckux Hayk, 1984

2.5. Harpagb! 1 npemMum 3a Hay4yHY0 AeATeNbHOCTb, YIeHCTBO B BeAyLLMX Hay4YHbIX
coobLuecTBax (Mpy HaNM4YUK), ysacme B peaKonnernsax Beaylmx peLeH3vpyeMbIX HayYHbIX
u3aaHumM (Npuy HaNU4YnUm)

HencteutensHeii yneH PAH, OercteuteneHeiii uneH PAO, naypeat npemuu npesugeHTta PO,

2.6. OCHOBHOE MeCTO paboTbl HA MOMEHT NoAAaYM 3asBKU — AOIMKHOCTL, NONTHOe HaMMeHOBaHue
opraHusauum (CokpalleHHOe Ha3BaHue opraHuM3aummn)

npocpeccop, henepansHoe rocyaapcTBeHHoe biogkeTHoe obpasoBaTenbHOE yUpeXaeHe BbICLLErO
obpasoBaHus "MoCKOBCKUI rocygapCTBEHHbIN YHUBepcuTeT umeHn M.B.JlomoHocosa" (MockoBCKui
rocygapcTBeHHbIN yHuBepcuteT umeHn M.B.JTomoHocoBa, MY nmenn M.B.JlomoHocoBa, MocKoBCKuiA
yHuBepcuteT nim MIY)

2.7. O6nactm Hay4yHbIX UHTEPECOB — KIH0YeBble CroBa (mpueodumcsi He 6osee 15 knrovesbix
cnos)

Ha pyCCKOM $13blKe

KOMOMHaTOpUKa CIoB, CUMBOMMYECKAs AMHAMMKa, Pa3pELLMMOCTb FOMMYECKMX TEOPUIA, MOYTK

nepmnogunyeckad nocriegoBateribHOCTb, MOpCbVI‘-IGCKaﬂ nocnegoBaTesibHOCTb, CIIOXKHOCTb

nocnenoBaTesibHOCTU, NocrieqoBaTeSIbHOCTb Tya--Mopca, nocriegoBaTtesibHOCTb LUTpra.
Ha aHa/ulCKOM 513biKe

Words combinatorics, symbolical dynamics, solvability of logical theories, almost periodic sequence,
morphical sequence, complexity of sequence, Thue-Morse sequence, Sturmian sequence

2.8. Obnacm Hay4HbIX MHTEPeCOB — KoAbl No Knaccudukartopy doHaa
01-101 01-102

2.9. O6wee ymcno nydonukaumin 3a nepuopa c 1 aueaps 2012 roaa - 6,
M3 HNX:
4 - ony0onmKoBaHbl B n3gaHusix, nHaekcupyembix B Web of Science nnm Scopus.

2.10. Cnucok nyonukauuim OCHOBHOIrO UCMNOSTHUTENSI NPOeKTa 3a nocnegHue 5 neT (MoHozpadhuu,
pe3ynibmamsbi UHMesIeKmyasibHol dessmesibHoCMmu, uMeroujue rnpasosyro oxpaHy, nybnukayuu
e eedyuwux peyeH3upyeMbix Hay4YHbIX U30aHusix, Nybrukayuu e u3oaHusix, UHOeKcUupyeMbIX 8
cucmemax yumupoeaHusi Web of Science, Scopus, npueodumcs He 6onee 10 nybnukayud, npu
Hanu4uu ny6nukayuu e cemu UHmMepHem yka3bieaemcsi cCbiJlka Ha Hee (065s13amesibHO Onsi
nybnukayutli 8 uHOeKcupyeMbix u30aHusXx), yka3bieaemcs, npu Haau4uu, uMnakm-gaKkmop
Hay4Hoeo u3daHusi (no JCR Science Edition unu JCR Social Sciences Edition))

Ha aHarulcCKoM 5i3biKe

s pycckosisbMHbIX HassaHUL ceeQeHUs1 MPUBOOSINTS Ha PYCCKOM si3bKe U 8 nepesode Ha aHenutickul. [pu 3npm OOmKHO 6bIb MOHSIMHO, YD
peyb udemob 00HOM U oM xe GoKyMeHe (Hanpumep, 00baarnslime crioeo «Mepesooy).
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1. A. Semenov, S. Soprunov, V. Uspensky, “The lattice of definability. Origins, recent developments, and
further directions”, Computer science—theory and applications, Lecture Notes in Comput. Sci., 8476,
Springer, Cham, 2014, 23-38

2. A combinatorial version of the Svenonius theorem on definability

Semenov Alexei, Soprunov Sergey

B >ypHane Logic Journal of the IGPL, Oxford University Press (United Kingdom), v 23, Ne 6, c. 966-975
2015

3. Definability lattice for addition of rationals. A.L. Semenov, S.F. Soprunov
(Submitted on 14 Jul 2015 (v1), last revised 29 Nov 2016 (this version, v2))
Cite as: arXiv:1507.03746 [math.LO] (or arXiv:1507.03746v2 [math.LO] for this version)

4. Lattice of relational algebras definable in integers with successor.
A.L. Semenov, S.F. Soprunov, (Submitted on 21 Jan 2012 (v1), last revised 3 Feb 2012 (this version, v3))
Cite as: arXiv:1201.4439 [math.LO] (or arXiv:1201.4439v3 [math.LO] for this version)

2.11. OnbIT pyKoBOACTBa Hay4HbIMU NPOEKTaMU U y4acTUsi B HUX (yKa3biearomcsi HauUMeHO8aHUs
¢hoHOo8 (op2aHu3ayuli), HomMepa, Ha3eaHUsl MPOEKMO8 U CPOKU 8bIMNOJIHeHUS 3a rnocsiedHue 5
Jsiem)

Psan npoektos POdU, MMHOBPHAYKU

2.12. NnaHupyeMoe y4acme B Hay4HbIX NpoeKTax (B ntobom kavectse) B 2017 roay

OO0LLee KonmyecTBo — 2,
N3 HUX: PyKOBOACTBO — 1, y4acTue B Ka4yecTBe ucnonHutens — 1,
a VUMEeHHO:

(YKa3bIBatoTCS B TOM Y/CTIE rpaHToAaTeN M UM 3aKasumkin MPOEKTOB M UCTOYHUK (PMHAHCUPOBAHWS, HanpyMMep — rocyaapcTBEHHOE 3adaHue
yspeauTens, rpaHTel PODA, PIHP, O, PH®, nHbx hoHA0B, rocyaapCTBEHHbIA KOHTPAKT (3aKka3quK, NporpaMMa), UHON XO3AACTBEHHBIN
[IOrOBOP, MHbIE FPaHTbI 1 cybeugun).

2.13. flona paboyero BpeMeHU, KOTOPYIO Ni1aHUpyeTCs BbiAENUTbL Ha yHacMe B JaHHOM MPOeKTe
B cny4ae nobeabl B KOHKypce PoHAaa

40 npoueHToB

NveetcaB Buay — oT NMOSHON 3aHATOCTU B pamMKax TpyaoBbIX UIMK rpaXdaHCKO-NpPaBOBbX I'IpaBOOTHOLI.BHI/IVI, T.€. 3AHATOCTb B CBOﬁO[J,Hoe oT
OCHOBHOW paboTbl BPeMsI TakKe [0IDKHA YUUTHIBATHCS.

2.14. Yyacme B o6pa3oBaTenibHON AeATeNbHOCM (yKka3bieaemcsi uHghopMauusi o pykoeodcmee
acnupaHmamu, pa3pabomke u YmeHuUU HO8bIx 06paszoeamesibHbIX Kypcoe 8 poCcCulicKux u
3apy6exHbIX 8y3ax)

npodpeccop Mexmara MY, 23 roga pektop BY3A

2.15. B 2015 vunu B 2016 rogax y4acTtBoBas B KayeCcTBe pyKOBOAUTENS NPOeKTa,
comHaHcupye moro P oHAOM (pyKkoBoAUTENS HanpaBeHU KOMIMIEKCHOU Hay4HOW NporpaMmb|
OpraHu3auum) U UCNoNHUTENA NPoeKTa, hmMHaHcupyemoro ®oHAO0M B CrieAyroLLmX NPoeKTax
(npn Hannuun):
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He yyactBoBan

2.16. KoHTakTHbIN TenedoH, ANeKTPOoHHbIN aapec (E-mail)
+9031308734, alsemenov@mpgu.edu

2.17. Yyacme B nNpoekKTe
OCHOBHOW MCMOMHUTENb NPOeKTa

C ycnosuamm koHkypca PoHaa (B TOM Yncre, C NyHKTaMn 6 U 7 KOHKYPCHOM JOKYMEHTaL M)
O3HaKoMrieH u cornaceH. MNoaTeepxaaro CBoe y4acTme B MPOEKTE.

[ato cBoe cornacue Ha 06paboTKy (BKoYatoLLyto cbop, cucTemaTusaLmio, HakonmneHue, XpaHeHue,
YTOYHEHUE, UCMONb30BaHNE, YHUMTOXEHNE) NPEeACTaBEHHBIX MHOIO BbILLE MEPCOHASbHbBIX JaHHbIX
Poccuinckmm HaydHbIM cooHgom (agpec: 109240, r. Mockea, yn. ConsaHka, 4. 14, cTp. 3) ¢ uenbto
npoBeaeHNs 9KCNepTUsbl 3asiBKM 1 NOAFOTOBKM aHanNMTUYECKMX MaTepuanos no KOHKypcam Ha CpokK A0
nvkBugauum onepatopa (PonHg). [aHHoe corrnacue MoOXeT ObiTb OTO3BAHO MHOK B MUCbMEHHOM chopme.
3anornHeHue senseTcs 0bsaTeNbHLIM B COOTBETCTBUAN C TpebosaHusavm PeaeparnsHoro 3akoHa ot 27.07.2006 r. Ne152-08 «O nepcoHarbHbIX
OaHHbIX».

Y O0OCTOBEPSIOWLMIA JOKYMEHT

(B1A, HOMep, AaTa Bbiaaym, BoidaBLUIA OpraH, 3anornHAeTCs OT PyKM)

Mognuck ucnonHUTens npoekTa /AJ1. CemeHoB/
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CBeoeHnst 06 OCHOBHOM UCMOSNHUTESE NMPOeEKTa

2.1. ®amunus, nmsi, OT4ECTBO (MPU HaNU4UN)
Ha pyCCKOM fi3blKe

Ervwes AHgpeit Mnxannosuy

Ha aHernulcKoM si3biKe thamunus u uHuyuarsi
Elishev A.

2.2. lata poxxaeHun (yka3bieaemcsi yughpamu — 4ucrio, Mecsiy, 200)
15.06.1992

2.3. lNpaxpaHcTBO
POCCUA

2.4. YyeHasn creneHb, rog NpucyxaeHus
B criydae Hanm4usi HeCKOJbKUX y4yeHbIX CTEI'IeHeﬁ, yKa3bliBaeTCcs Ta U3 HUX, KoTopas Haubonee cooTBeTCTBYeT TeMaTUKe MNpoeKTa.

2.5. Harpagb! n npemMum 3a Hay4HY0 AeATeNbHOCTb, YIeHCTBO B BeAyLUMX HayYHbIX
coobLuecTBax (Npy HaNM4YMK), y4actme B peaKonneryax seAylmx peLeH3npyeMbIX HaydHbIX
u3aaHumM (Npuy HanNnM4Ynum)

2.6. OCHOBHOE MeCTO paboTbl HA MOMEHT NoAAYM 3aABKU — AOIMKHOCTL, NOSTHOe HaMMeHOoBaHUe
opraH13auum (CokpalleHHoOe Ha3BaHue opraHuM3aumm)

accuCTeHT, hegeparnbHoe rocyaapcTBEHHOE aBTOHOMHOE 0B pasoBaTeribHOe yupexaeHvie BbICLLero
06pa3oBaHMs "MOCKOBCKUIN GM3NKO-TEXHUYECKMIA MHCTUTYT (rocynapCTBeHHbIN yHnBepeuteT)" (MOTI)

2.7. O6nact HayvHbIX MHTEPECOB — KIH04YeBble CroBa (npueodumcsi He 6onee 15 kno4yeebix
crnoe)

Ha pyCcCKOM si3blKe

Anrebpanyeckme D-mogynm, nonmHoMmanbHble aBToMopdm3aMbl, anrebpa Bewns, Ind-cxembl.

Ha aHarnulcKoM Si3biKe

Algebraic D-modules, polynomial automorphisms, Weyl algebra, Ind-schemes.

2.8. O6nactm HayvHbIX MHTEPECOB — KoAbI No Knaccudukaropy PoHaa
01-106 01-103 01-113

2.9. O6wee yncno nyonukauum 3a nepuop ¢ 1 aHBapa 2012 roga - 3,
U3 HUX:
1 - ony6rmkoBaHa B nsgaHusix, nHaekcmpyembix B Web of Science nnn Scopus.

2.10. Cnucok nyonukauuim OCHOBHOIro UCMNOSHUTENSI NPOeKTa 3a nocnegHue 5 neT (MoHozpadghuu,
pe3ynibmamsbi UHMesIeKmyasibHol dessmesibHoCmu, uMeroujue rnpasosyro oxpaHy, nybnukayuu
e sedyuwux peyeH3upyeMbix Hay4YHbIX U30aHusix, Nybrukayuu e u3daHusix, UHOeKcupyeMbiX 8
cucmemax yumuposeaHusi Web of Science, Scopus, npueodumcs He 6onee 10 nybnukayud, npu
Hanu4uu ny6nukayuu 8 cemu UHmepHem yka3blieaemcsi cChbiJlka Ha Hee (06s13amesibHO Ornst
nybnukayutli 8 UHOeKcupyeMbIXx u30aHusx), yka3bieaemcsi, Npu Haau4yuu, uMnakm-gakmop
Hay4Ho20 u3daHusi (no JCR Science Edition unu JCR Social Sciences Edition))

Ha aHanulCcKoM 5i3biKe

Lns pycckosizbMHbIX Ha3eaHUL cee0eHUSI PUBOOSINTS Ha PYCCKOM sidbKe U 8 nepesode Ha aHarutickudl. [pu 3mom AomKHO ObIb MOHSITHO, YD
peys udemob 0OHOM U DM ke OOKYMeHITe (Harpumep, 00baensiime criogo «repesody).

Alexei Kanel-Belov, Andrey Elishev, Independence of the B-KK Isomorphism of Infinite Prime,
arXiv:1512.06533

Alexei Kanel-Belov, Andrey Elishev, On Planar Algebraic Curves and Holonomic D-modules in Positive
Characteristic, arXiv:1412.6836, J. Alg. App. DOI: 10.1142/S0219498816501553
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Alexei Kanel-Belov, Jie-Tai Yu, Andrey Elishev, On The Zariski Topology Of Automorphism Groups Of
Affine Spaces And Algebras, arXiv:1207.2045

2.11. OnbIT pyKOBOACTBa Hay4HbIMU NPOEKTaMU U y4acTUs B HUX (yKka3biearomcsi HaUMeHO8aHUs
¢hoHAoe (opz2aHu3ayuli), Homepa, Ha3geaHusl MPOEKMOe U CPOKU 8bIINOJIHeHUs 3a nocsiedHue 5
siem)

2.12. NMnaHupyeMoe yyactMe B Hay4HbIX NpoeKTax (B ntobom kayectse) B 2017 roay

OO0LLee KonmyecTBo — 2,
13 HUX: pykoBoacTBo — 0, yyacTue B Ka4ecTBe UCTONHUTENs — 2,
a UMEeHHO:

paHT POOU no KOMOMHATOPMKE CMOB M AUHAMUYECKUM cucTemam, rpaHT PHO.

(YKa3bIBatoTCA B TOM WCTIe rpaHTOdaTeNM U 3akasqmku NPOEKTOB M UCTOYHWK (DMHAHCUPOBAHUS, HaNpUmep — rocyaapcTBEHHOE 3adaHve
yupeauTens, rpaHTel PODA, PMH®, O, PH®, nHbix dhoHa0B, rocyAapCTBEHHbBIA KOHTPAKT (3aKa34viK, MporpamMMa), MHOWM XO3WCTBEHHbIA
[OroBOP, MHbIe rPaHTbI 1 cybeuann).

2.13. lons pabo4ero BpeMeHU, KOTOPYIO NilaHUpPYeTCsl BbiAeNUTL Ha y4acTue B JaHHOM NPOeKTe
B crny4qae nobeabl B KOHKypce PoHAaa

60 npoueHTOoB

VMeeTcs B BAY — OT NOMHOW 3aHSITOCTU B paMKaXx TPYAOBbLIX MU FPaXIaHCKO-NPaBOBbLIX MPABOOTHOLLEHWUIA, T.€. 3aHATOCTb B CBODOAHOE OT
OCHOBHOM paGOTbI BpeMA Takxe J0ImkHa y4UTbBATbCA.

2.14. Yyacme B obGpa3oBatesibHON AeATenbHOC (yka3bieaemcsi uHghopmMayusi o pykosodcmee
acnupaHmamu, paspabomke u YmeHuUuU HO8bIX 06pa3zoeamersibHbIX KYpCcoe8 8 POCCUUICKUX U
3apy6exHbIX 8y3ax)

Kypcbl: Anrebpamndeckas reomeTtpusi (coBmecTHo ¢ A.A. benosbim), KOMOMHATOPKKa CroB (COBMECTHO C
AA. Bernosbim)

2.15. B 2015 vnu B 2016 ropax y4yactsoBar B Ka4eCTBe pyKoBOAUTENSA NPOEKTa,
dmHaHcupyemoro doHaoM (pykoBOAUTESISI HanNpaBNeHUss KOMMNJIEKCHOW Hay4YHOWU NporpaMmbI
OpraHu3auum) Unuv UCNoNHUTENA NPOoeKTa, hHaHcMpyeMmoro PoHAOM B CrieAyIOLLMX NPOoeKTax
(npn Hannuun):

He yyactBoBan

2.16. KoHTakTHbIN TenedoH, ANeKTPOHHbIN aapec (E-mail)
+79164239537, elishev@phystech.edu

2.17. Yyacme B npoekKTe
OCHOBHOW UCMNOSHUTESb NPOEKTa

C ycnosusamMm koHkypca PoHaa (B TOM Yncre, C NyHKTaMn 6 U 7 KOHKYPCHOM JOKYMEHTaL M)
O3HaKoMrieH u cornaceH. NoaTeepxaato CBOe y4acTme B MPOEKTE.

[ato cBoe cornacue Ha 06paboTky (BKrovaroLLyto cbop, cuctemaTmsauuio, HakonneHne, XpaHeHue,
YTOYHEHUE, UCMONb30BaHME, YHUHTOXEHNE) NPeACTaBEHHbIX MHOIO BblILLE MEPCOHAasbHbIX JaHHbIX
Poccuickmm HaydHbIM dooHom (agpec: 109240, r. MockBa, yn. ConsHka, 4. 14, cTp. 3) ¢ uenbio
npoBeaeHns 3KCNepTUsbl 3asiBKM 1 NOAFOTOBKM aHanMTUYeCKMX MaTepuarnos o KOHKypcam Ha CpokK A0
nvkeugauum onepatopa (Pong). [aHHoe cornacue MoXeT ObiTb OTO3BAHO MHOK B MUCbMEHHOM chopme.
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3anornHeHue serseTcs 0bsBaTENbHLIM B COOTBETCTBUAN C TpeboBaHusvmn PeaeparnbHoro 3akoHa ot 27.07.2006 r. Ne152-08 «O nepcoHarnbHbIX
JaHHbIXY.

Y 0oCcTOoBEPSOLWMIA JOKYMEHT

(BI/I,D,, HOMEP, AaTa Bbida4u, Bb|OaBLLUA OpraH, 3anonHgaeTcA oT pyKI/I)

Mognuck ucnonHUTens npoekTa /AM. Envwes/
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CBeoeHnst 06 OCHOBHOM UCMOSNHUTESE MPOeKTa

2.1. ®amunus, nmsi, OT4ECTBO (MPU HaNU4UN)
Ha Py CCKOM S13bIKe

MBaHoB-[lorogaes Nnbs AHaTonbeBun4

Ha aHanutcKom s3bike ghamurnus U uHuyuarsbl
Ilvanov-Pogodaev |.A.

2.2. lata poxxaeHun (yka3bieaemcsi yughpamu — 4ucrio, Mecsiy, 200)
23.01.1980

2.3. NpaxpaHcTBO
POCCUA

2.4. YyeHasn creneHb, rog NpucyxaeHus
B criydae Hanm4usi HeCKOJbKUX yYeHbIX CTEI'IeHeﬁ, YyKa3bliBaeTCcs Ta U3 HUX, KoTopas Hanbonee cooTBeTCTBYeT TeMaTUKe MNpoeKTa.

KangupaT qmsmko-maTtemMaTnyeckmx Hayk,

2.5. Harpagb! 1 npemMum 3a Hay4dHY0 AeATeNbHOCTb, YIeHCTBO B BeAyLUMX Hay4YHbIX
coobLuecTBax (Mpy HaNM4YUK), ydacme B peaKonnernsx Beaylmx peLeH3pyeMbIX HayYHbIX
u3aaHumM (Npuy HaNU4YnUm)

2.6. OcHOBHOE MeCTO paboTbl Ha MOMEHT NoAAYM 3asiBKU — AOMKHOCTL, NOSTHOe HAaMMEeHOBaHWe
opraHusauum (CokpalieHHoe Ha3BaHue opraHuM3aummn)

Hay4HbIN COTPYAHWK, befeparnbHoe rocyaapcTBeHHOE aBTOHOMHOE 0bpa3oBaTeribHOe yyYpexaeHne
BbiCcLLUEro obpasoBaHuns "MoCKOBCKMI (M3NKO-TEXHUHECKUIN MHCTUTYT (rOCY4apCTBEHHbIV YHUBEPCUTET)"
(MDTW)

2.7. Obnact Hay4HbIX UHTEPECOB — KIlo4YeBble CIoBa (npueodumcsi He 6osiee 15 KoyesbIx
cnos)

Ha pyCCKOM $i3blKe

KOHEYHO-OnpeaeneHHbIe Noyrpynmbl, KOHEYHO-ONpPeaerneHHbIE KOornbLia, KOHEYHO-ONPEeaAENeHHbIe

rpynnbl, pasmepHocTb [enbdaHaa—Kupunnosa, npobnemsl 6epHcagoBCKoro Tuna
Ha aHenulcKoM Si3biKe
finitely presented semigroups, finitely presented rings, finitely presented groups, Gelfand-Kirillov

dimension, Burnside-type problems

2.8. O6nactm HayvHbIX MHTEPECOB — KoAbI No Knaccudukaropy PoHaa
01-104 01-101 01-102

2.9. O6wee ymcno nydonukaumm 3a nepuopg ¢ 1 aueaps 2012 roaa - 3,
M3 HUX:
0 - onybrmkoBaHoO B U3gaHusx, nHaekcupyembix B Web of Science nnm Scopus.

2.10. Cnucok nyonukauuim OCHOBHOIrO UCMNOSTHUTESSI NPOeKTa 3a nocnenHue 5 neT (MoHozpaduu,
pe3ynbmambil UHMeJIeKmyasnbHoU dessmesibHOCMUuU, uMeruwjue rpaesosyro oxpaHy, nybnaukayuu
8 s8edywux peyeH3upyemMbIx Hay4YHbIX u30aHusx, nybnukauuu e usodaHusix, UHOeKCUpyeMbIX 8
cucmemax yumupoeaHusi Web of Science, Scopus, npueodumcs He 6onee 10 nybnukayul, npu
Hanu4uu nybnukayuu e cemu MHmepHem yKasbieaemcsi ccbijika Ha Hee (06s13amesibHO Osist
ny6nukayuli 8 uHOeKcupyeMbIx u30aHUsIX), yka3bleaemcs, Npu Haau4uu, umnakm-ghakmop
Hay4Ho20 u3daHusi (no JCR Science Edition unu JCR Social Sciences Edition))

Ha aHanulcKoM si3biKe

Lns pycckossbMHbIX Ha3eaHUL c8eOEHUSI PUBOOSINTS Ha PYCCKOM sidbKe U 8 nepesode Ha aHarutickudl. [pu 3mom AomKHO ObIb MOHSITHO, YD
peub udemob 0OHOM u oM e OOKyMeHTe (Harpumep, obaenstine crioeo «rnepeeooy).

2. |l. Ivanov-Pogodaev, S. Malev {\it Finite Groebner basis algebra with unsolvable nilpotency problem and

zero divisors problem.} Journal of Algebra and Its Applications, 2016, oTnpasneHa B nevaTb. [1penpuHT:
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arXiv:1606.01566.

3. I. Ivanov-Pogodaeyv, S. Malev {\it A construction of a finitely presented semigroup containing
nonnilpotent nil ideal.} International Journal of Algebra and Computation, 2016, oTnpasneHa B neyatb.
MpenpuHT:1612.03965

2.11. OnbIT pyKOBOACTBa Hay4HbIMU NPOEKTaMU U y4acTUs B HUX (yKa3biearomcsi HaUMeHO8aHUs
¢hoHOo8 (op2aHu3ayuli), HomMepa, Ha3eaHUs! MMPOEKMO8 U CPOKU 8bIMNOJSIHEHUS 3a rnocsiedHue 5
Jsiem)

2.12. NnaHvpyemoe y4acTve B Hay4HbIX NpoeKTax (B nto6om kavectse) B 2017 roay

OO0LLee KonmyecTBO — 2,
13 HUX: pykoBoacTBo — 0, yyacTue B Ka4ecTBe UCTONHUTENS — 2,
a UMEeHHO:

'paHT POOU, rpaHT PHO.

(YKa3bBatoTCA B TOM YWCTIe rpaHTodaTeN M U 3aKasqmKy NPOEKTOB M UCTOYHWK (DMHAHCUPOBAHUS, HaNpUMep — rocyaapcTBEHHOE 3adaHve
ydpeauTens, rpaHTbl PODA, PMH®, O, PH®, nHbx (hoHA0B, rocyAapCTBEHHbIA KOHTPAKT (3aKa34viK, MporpamMmMa), MHOWM XO3WCTBEHHbIA
[I0roBOp, MHbIe rpaHTbI U cydcuamn).

2.13. lons pabo4yero BpeMeHU, KOTOPYIO NilaHUpPYeTCsl BbiAENUTL Ha y4acTue B JaHHOM NPOeKTe
B crny4ae nobeabl B KOHKypce PoHAaa

60 npoueHTOoB

VMeeTcs B BAY — OT NOMHOW 3aHSTOCTU B paMKaXx TPYAOBbIX UMM FPaXIaHCKO-NPaBOBbLIX NPABOOTHOLLEHWUIA, T.€. 3aHATOCTb B CBOBOAHOE OT
OCHOBHOW paboThbl BpeMS Takke [0ImkHa YUTbIBATHCS.

2.14. Yyacme B o6pa3oBatenibHON AeATeNbHOCM (yka3bieaemcsi uHghopmMauusi o pykoeodcmee
acnupaHmamu, pa3pabomke u YmeHuUU HO8bIx 06pa3oeamesibHbIX Kypco8 8 POCCUliCKUX U
3apy6exHbIx 8y3ax)

A npenogaro onMMmnmagHyro MaTemMaTuKy B LLKOJIE.

B ceHTa6pe 2016 roga MHow Obina opraHuM3oBaHa, npoeedeHa 1 nposepeHa OTKpbITas onMMnnaaa no
maTematuke ans 5-8 knaccos B I. )KyKoBCKOM

2.15. B 2015 vwnu B 2016 roaax y4actBoBas B Ka4eCcTBe pyKOBOAUTESIA MPOEKTA,
dmHaHcupyemoro ®oHaoM (pykoBoAUTESIsi HanNpaBrneHUs1 KOMMNIeKCHOW Hay4YHOWU NporpaMmb|
OopraHusauum) Unuv UCNoNHUTENA NPoeKTa, huHaHcupyemoro PoHAOM B CrieAyIOLLMX NPOoeKTax
(npy Hanu4un):

He yyactBoBan

2.16. KoHTakTHbIN TenedoH, aneKTPoHHbIN agpec (E-mail)
+79251123240, ivanov-pogodaev@mail.ru

2.17. Yyacme B npoekKTe
OcCHOBHOW NCNOMHUTENb NPOeKTa

C ycnosusimmn KoHkypca doHaa (B TOM Yuche, C NyHKTaMmn 6 1 7 KOHKYPCHOW JOKyMEHTaL )
O3HaKOMIIeH v cornaceH. [NoaTeepxaato CBOe yqacTue B MpoeKTe.
[ato cBoe cornacue Ha 06paboTky (BKroYaroLLyto cbop, cuctemaTmsauuio, HakonneHne, XpaHeHuve,
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YTOYHEHME, UCNOJIb30BaHMe, yHVNTO>KeHVIe) npeacTaBneHHbIX MHOLO Bblllie NepCoHarbHbIX AaHHbIX
Poccuiickum HaydHbIM dooHaoM (agpec: 109240, r. Mocksa, yn. ConsHka, 4. 14, ctp. 3) ¢ uensto
npoBegeHnda aKkcnepTunabl 3adBKN U NOATOTOBKU aHANMMTUYECKUX MaTepurarnoB Mo KOHKYpcaM Ha CpOK 0
MKBMAauum oneparopa (CDOH,D,). [aHHoe cornacune MoxeT BbiTb 0TO3BaHO MHOK B MMCbMEHHOM topme.
3anornHeHue serseTcs 0bsBaTENbHLIM B COOTBETCTBUAN C TpeboaHusvm PeaeparnbHoro 3akoHa ot 27.07.2006 r. Ne152-08 «O nepcoHarnbHbIX
JaHHbIXY.

Y 0ocToBepsAoLLMIA OKYMEHT

(B, HOMep, AaTa Bbidauu, BoidaBLLUM OpraH, 3aMorHAETCS OT PyKK)

Mognuck ucnonHUTens npoekTa /M.A UBaHoB-Tloropaes/
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dopma 3. CBeageHunsa 0b opraHmsaLmm

cobuparoTcsa aBTOMATMYECKM Ha OCHOBE PEMCTPAaLMOHHBIX JaHHbIX OpraHM3aunm, Yepes KOTOpyto
OyaeT ocylecTBNATbLCS dmHaHcupoBaHue ("Popma T")

3.1. NonHoe HanmeHoBaHWe (NPUBOAUTCSH B COOTBETCTBUM C PErUCTPALMOHHBLIMU JOKYMEHTaMM )
drenepanbHoe rocynapcTBeHHOE aBTOHOMHOE 06pa3oBaTeribHOE YYpEXAEHNe BbiCLLEro 0bpa3oBaHUs
"MOCKOBCKUI (PM3MKO-TEXHUYECKUIA MHCTUTYT (roCy4apCTBEHHbIN yHUBEpcuTeT)"

3.2. CokpalueHHOe HauMeHoBaHue
M®TU

3.3. HaumeHoOBaHWe Ha aHIMUUCKOM A3bIKe
Moscow Institute of Physics and Technology (State University)

3.4. OpraHusaumoHHo-npaBoBas chopma (ykasbieaemcsi no OKOI®)
ABTOHOMHbIE HEKOMMep4eCKne opraHnsaumnm

3.5. Dopma cobctBeHHOCM (YKasbieaemcsi no OK®PC)
ocypapcTBeHHast COGCTBEHHOCTb

3.6. BepomctBeHHas NpUHaANeXxHOCTL
MnHucTepcTBo o6pasoBaHus 1 Hayku PP

3.7. UHH, Knn
5008006211, 772701001

3.8. Aopec
117303, r. MockBsa, yn. KepueHckas, a. 1A, kopn.1

3.9. ®akmueckumn agpec
141700, MockoBckasi obnacTb, . JJonronpyaHbiin, MHCTUTYTCKUA nepeyrok, 4. 9

3.10. CyobekT Poccuinckon Pepnepaumm
MockoBsckasi 0bn

3.11. JomxHocTb, chammunus, umsi, OT4ECTBO (NMPU HANMMYUKN) PYKOBOAUTESS OpraHu3aummn
pekTop, Kyapsasues Hukonan Hikonaesmy

3.12. KoHTakTHbIM TenedoH
+74954085700

3.13. AneKTpoHHbLIN aapec (E-mail)
rector@mipt.ru

PykoBoauTenb opraHM3aLmMmn NogTBepXXaaeT, YTo:

® 0O3HAKOMIIEH C yCrioBMAMM KOHKYpca PoHAa 1 cornaceH Ha gmMHaHCMpOBaHWe NPoeKTa, B Criyyae
ero NogaepXkun, Yepes opraHn3aunto;

e cornaceH ¢ nyHkTamu 8, 14, 33 KOHKYPCHOW AOKYMEHTaLUW, NHbIMW YCIOBUSIMU KOHKYPCAa;

e OpraHu3aLusa ucrnonHaeT obssaTtenscTBa No ynnarte Hanoros B 6100XeTbl BCEX YPOBHEN U
obs3aTenbHbIX NnaTexen B rocyAapCTBeHHble BHEOIOAXETHbIE (PoHAbI, NnaTexecnocobHa, He
Haxo4uTcA B Npolecce NMKBUAaL MmN Unv peopraHnsanm, He Npu3HaHa HeCOCTOATENbHOM
(6aHKpOTOM), Ha €€ MMYLLIECTBO HE HaNOXKeH apecT 1 ee 3KOHOMMYEecKast 4eATENbHOCTb He
NPUOCTaHOBIIEHA;

e B Clly4ae npusHaHusa 3asiBku nobeauternem opraHusauns 6epet Ha cebs crieqyrowme
obsasatenscTea:

o 3aKM4YMTb C YrieHaMM Hay4YHOrO KOMMEKTMBA rpaXaaHCKo-NpaBoBble Ui TPyAoBble (CPOYHbIE
TPYyQOBLIE) OOrOBOPbI;
Ecrv TakoBble He 3aKroyeHbl paHee.

o O MOPYYEHUIO PYKOBOAUTENSA HAY4YHOrO KOMMEKTUBA BbiNsiadymBaTth YrieHaM Hay4HOro
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/orgedit?rid=0rCPm00JorbM3i8Xgd2cLb00

KOJUieKTBa BO3HarpakgeHme 3a BblilnosriHeHne DGGOT MNo MNMPOEKTY;
O eXerogHo npeacTaBliATb OTHET O LierieBOM UCNOoJib30BaHUM rpaHTa Poccuiickoro Hay4YHOro

doHaa.

PyKOBO/J, nTernb opraHn3auunn rapaHTUpyeT:

e YTO OGLLMI pa3Mep eXerofHoro Bo3HarpakaeHusl YneHa Hay4Horo KonnekTuea He 6yaet

npesBbILaTb 30 NPOLIEHTOB OT CYMMbI eXerogHoro Bo3HarpaxaeHua Bcem 4yieHam Hay4yHOoro
KONNeKkTmnBea,

Bxkrtouas ycTaHORMEHHbIE 3akoHoAaTensCTBOM Poccuiickon Pegepauvn rapaHTUm, OTYMCTIEHUS MO CTPaxoBbIM B3HOCAM Ha
obsaTenbHoe NEHCUOHHOE CTPaxoBaHue, Ha obsisaTeNnbsHoe MeaLMHCKOE CTpaxoBaHue, Ha obsisaTernsHoe coLmarnbHoe CTpaxoBaHme
Ha Cryyal BpeMeHHOW HeTPyAOoCNOCOBHOCTM 1 B CBSM C MaTEPUHCTBOM, Ha obsiBaTernibHOe CoLmarnbHOe CTPaxoBaHMe OT HECHACTHbIX
Cry4aeB Ha NPOM3BOACTBE U NPOdECCHOHANBHBIX 3a60MEBaHNIA.

YyTO OO LLMIA pa3mep exerogHoro Bo3HarpaXaeHusa 4reHoB Hay4HOro KosmnekTuea B Bo3pacTe A0 39
NeT BKMYUTENbHO HEe 6y,u,eT MeHbLLe 35 NPOLIEHTOB OT CYMMbI €)XeroaHoro Bo3HarpaXaeHus Bcex
YrieHOB HAay4HOro KOJneKkTunBa;

npepgocTaBrieHne Hay4YHOMY KOMJeKTUBY NOMeELLEHUA, OCTyNna K MMetoLLIENCS SKCI'IepVIMeHTaanOVI
base gns OCYLLEeCTBJIEHNA Hay4HOro nccrnegoBaHus.

Moanucob pykoBoauTeris opraHnsaumm (yI'IOJ'IHOMOLIeHHOFO npeacTaBuUTens, 4ENCTBYIOLLENO Ha
OCHOBaHUN ,D,OBepeHHOCTI/I), nevyatb opraHM3auun.

B cnydae nognvcanns chopmbl yNorHOMOYEHHBIM NpeAcTaBuTENEM OpraHuzaLmn (B T.4. — pykoBoguTeneM dunmana) K nesatHoMy 3K3eMnnsipy
3asBKW NpuUraraeTcs AOBEPEHHOCTb (KOMWsi JOBEPEHHOCTH, 3aBepeHHast nevaTbio OpraHusaLmm).

M.I.
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®opma 4. CogepxaHune npoekTa

4.1. HayyHas npobnema, Ha peLueHue KOTOpPOM HanpaBreH NpoeKT
Ha pyCCKOM $13blKe

WccnenosaHue BOMNpPOCOB, OTHOCALLMXCA K B3aUMOCBA3N MeXOy anre6pamqe0|<017| reomeTpMePl,
KBaAHTOBaHWEM N MaTeMaTUYeCKON FIOMMKOMN.

Ha aHanulcKoM si3biKe

Research on problems related to algebraic geometry, quantization, and mathematical logic and their
interconnections.

4.2. AKTyanbHOCTL NpoGneMbl oS AaHHOM OTPAaciy 3HaHUA, Hay4Has 3HAYUMMOCTb peLueHUs
npoonembl
Ha pyCcCKOM fi3biKe

Mepeuncnnm ULl HECKONBLKO HaMbornee akTyanbHbIX NPOGeM (B YaCTHOCTH, YNOMSHYTbIX B
«[AHECTPOBCKOW TETPAAU» - KITACCUYECKOM B HALLIEN CTPaHe U 3a py0EeXoM NCTOYHMKE NpobremMaTukm B
AaHHon obnacTtn).

Bo-nepBbix, 3T0 3HaMeHWTasi rmnoTesa AkobuvaHa. bygeT nm nonMHoMuanbHoe oTobpaXkeHue ¢
€QNHNYHBIM iKoBraHoM obpaTMMbIM?

XoTsa cama rvnoTte3a fkobraHa ganeka oT CBOEro peLLeHns!, ConyTCTBYIOLLME el MeTOAbl U NoaxXoAabl
ABNAITCSH Ype3BbIHYaNHO

LeHHbIMW. Hanpymep, Tak HasbiBaeMoe aHTUKBaHTOBaHUE -- pegykumna Kornbua andxepeHumansHbiX
onepaTopoB Mo Moayrto 6ECKOHEYHO

60nbLLOro NPOCTOro U M3yveHue ckobok lMyaccoHa Ha LeHTpe.

Bo-BTOpbIX, 3TO Npobriema nogbema -- Noboin v $z$-asTomopdmam (T.e. aBTOMOPEM3M COXPaHSIIOLLIAN
$29%) konbua $Kk[x,y,z]$ MoxHO NoaHSTL 4O aBTOMOpPdM3Ma cBOOOAHOM accoumaTBHOM anreGpbl (AUKUiA
$z$-aBTomMopdmam o $z$-aBToOMopdhmama He nogHMMaeTcs, cormacHo pesynbTaTty A.A. Bernosa un J.-T.

Yu).

B TpeTbux, 310 Npobriema anropuTMUYECKON paspeLLMMOCT M30MopdM3Ma ABYX anredpanyeckmx
MHOroo6pasuii.

B ueTBepThIX, 3TO NpoGrema NocTpoeHue aHarora anrebpandeckn 3amkHyToro Tena Makap-JinumaHoga,
TeopemMa o0 cBoboae 1 Apyrue BONpoChl, CBA3aHHbIE C KBAHTMU3aLMEN.

B-natbix 9T0 Npobnema o cynepnosununm anrebpamyeckon OyHKLNM yHKLMSMM MEHBLLETO YMcha
nepemMeHHbIX Ha YPOBHE POCTKOB.

W, HakoHeL, aTO NpobrieMbl KaHOHNYECKOW opMbl, B YacTHOCTH, Npobriema Kete: 6yaeT nn cymma gByx
npaBbIX HUNb-MaeanoB HUNMb-naeanom? (cm. https://en.wikipedia.org/wiki/Koethe conjecture) a Takxe
npobnema A.l'. Kypolua - noctpoeHne 6€CKOHEYHOMEPHOIO Tena, KOHEYHO NOPOXAEHHOIO KaK KOmnbLLO
(none pauunoHanbHbIX (PYHKLUIA Kak KOrMbLOo OMeBUAHLIM 0Bpa3oM He KOHEYHO NMOPOXOEHO).

HanbGonee TpygHoun npeactasnsdeTcs apyrad npobnema Kypolla - 3HameHUTbIn BOnpoc O
CyLLECTBOBaHUM KOHEYHO NOPOXOEHHOr0 6€CKOHEYHOMEPHOIO Tena, BCE 3fIEMEHTbI KOTOPOro
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anre6bpanyHbl. [laHHas npobnemaTturka obcyxaaeTcsa B ToM yucrie n B 063ope A. CMOKTYHOBUY
http://www.math.bas.bg/serdica/2001/2001-159-170.pdf.

MpeacTaBnseTcsa BO3MOXHbIM NPOABWXEHME M B peLleHun npobnems JlaTbileBa 0 KOHEYHO
onpefeneHHOM HEHUINbMOTEHTHOM HUSb KosbLe. MNMpeanonaraeTcs NpYMEHEHNe NOCTPOEHHbIX METOO0B
K peLLeHnio psga 3agaqy MaTeMaTUYecKom NIOrMKU M TEOPUK anropuMTMOB, B HaCTHOCTU B aHanmse
npumepa lN.lNa4ya gByX Criy4anHo 3BOSMIOLMOHMPYIOLLMX CTALMOHAPHBbIX CUCTEM KIETOYHbIX aBTOMATOB Ha
NpsIMO C pa3HbIMK CTaTUCTMKamu (positive rates conjecture).

WMcenepgoBaHme NogcTaHOBOYHBIX CUCTEM U MOPGMUECKMX NOCTEeA0BaTENBHOCTEN TaKKe UMeEeT
dyHOamMeHTanbHoe 3HavyeHne. Yepes nogcTaHOBKN, B YaCTHOCTW, O4YEHb YacTo 3agatoTcs dipakTtansl. B
3TOW CBA3M BO3HUKAIOT anropuTMMYECKME BOMPOCHI, CBSI3aHHbIE C pacno3HaBaHMEM n3omMopdmama
A3bIKOB, CBA3AHHbIX C TaKMMK cuctemamu: gaHbl Ase HDOLL-cuctemel, reHepupytoLLme gBa
ceepxcrnosa $W_1$ n $W_2$, HyxxHo npoBepuTb paBeHcTBo $W_1$ n $W_2$, a Takke coBnageHve
MHOXECTB MOACHOB. AKTyarnbHa Takxke 3afjada AokasaTenbcTBa NoACcTaHOBOYHOCTU G0aKTOP-OUHAMMKN
MpPU KOHEYHONMCTHOM HaKpPbITUM, CBSA3AHHOM C NepeknagbiBaHMeEM OTPE3KOB B CBETE MOMbITOK PeLLmMTb
rmnoTesy 3o (ecnm cobCTBEHHbIE YMCNa MaTpuLbl CBA3AaHHOW C MOA4CTAHOBKOW eCTb uncna 3o, 1o
AWHaMKKa nosly4yaeTcs U3 casura Topa
http://www.lorentzcenter.nl/lc/web/2010/384/presentations/Akiyama.pdf). EcTecTBeHHO cTapaTtbcs
nokasaTb NEPUOAMNYHOCTL BO3HMKAOLMX 30eCk cxemM Posu.

EyneT npoaoJIKEHO U3yHEHUE JNTOTNMYECKNX Teopvu7| BO3HMKaOWMX B AaHHOM KOHTEKCTE CUCTEM
CMMBOSTMYECKON OMHAMUKN, a TaKxe NPOCTPAHCTB BbIPa3nMOCTH.

Ha aHaJ/IUlCKOM S13biKe

We mention several open problems of priority importance (which have been formulated and published in
the well-known Dniestr Notebook of unsolved problems in the theory of rings and modules).

First, the celebrated Jacobian conjecture, which asks whether an arbitrary polynomial local
diffeomorphism is invertible. While this problem itself is currently far from its resolution, methods
associated to it are of considerable value. One such method is the anti-quantization procedure --
reduction of a ring of differential operators modulo infinite prime and study of Poisson structures
emerging on the center of the image.

Second, the lifting problem -- can a $z$-automorphism (i.e. an automorphism which stabilizes $z$) of the
ring $k[x,y,z]$ be lifted to an automorphism of the free algebra? (If such an automorphism is wild, then,
according to a result of A.Ya. Belov and J.-T. Yu, it cannot be lifted).

Third, the problem of algorithmic decidability of the isomorphism problem for two algebraic varieties.

Fourth, the problem of construction of an analogue of an algebraically closed skew field, as developed by
Makar-Limanov; related to this is the freeness theorem and several other questions on quantization.

Fifth, the local (germ) version of the superposition problem for algebraic functions.

Finally, various problems associated to the canonical form, in particular the Koethe conjecture, which
asks whether a sum of two right nil ideals is nil, as well as two problems of A.G. Kurosh: construction of
an infinitely-dimensional skew field which is a finitely generated algebra (the field of rational numbers is
evidently not a finitely-generated $\mathbb{Z}$-algebra), and the well-known problem of existence of a
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finitely generated infinite-dimensional skew field, all whose elements are algebraic. The latter problem is
covered in a review by A. Smoktunowicz (http://www.math.bas.bg/serdica/2001/2001-159-170.pdf).

We believe it is possible to make progress toward the resolution of Latyshev's problem on finitely
presented non-nilpotent nil ring. We plan to apply the methods developed in this area to solving a number
of problems in mathematical logic and algorithm theory, particularly to analysis of Gacs's Positive Rates
Conjecture (an example of two randomly evolving stationary systems of cellular automata on a line with
distinct statistics).

The inquiry into substitution dynamical systems and morphic sequences is also of profound significance.
Fractals, for instance, are fairly often specified by a substitution system. In connection to this, questions
emerge pertaining to language isomorphism recognition algorithms. For two HDOLL-systems, which
generate two superwords $W_1$ and $W_2$, the problem then is checking the equality $W_1=W_28$,

as well as verifying that the sets of subwords coincide. Furthermore, also relevant is the problem of study
of quotient dynamics for a finite-sheet covering, which is connected to the interval exchange transform as
well as the Pisot conjecture (if the eigenvalues of the matrix corresponding to the substitution are given by
Pisot numbers, then the dynamical system is given by the shift of a torus, cf.
http://www.lorentzcenter.nl/lc/web/2010/384/presentations/Akiyama.pdf). It is a natural desire to try and
prove periodicity of Rauzy schemes occurring in this discourse.

The study of logical theories emerging in the context of symbolic dynamics, as well as spaces of

expressibility, is expected to be resumed.

4.3. KoHKpeTHas 3agaya B pamMKax npobrieMbl, Ha peLleHrue KOTOpon HanpaBrieH NPOoeKT, ee
MacLuTab
Ha pyCcCKOM si3biKe

OcCHOBHbLIMU 3aa4amMu aHHOTO NccrneoBaHUA ABNATCA:
1. Vccneposanue $\Ind$-cxem 1 npobrembl nogbema rpynn nonmMHOMMarbHbIX aBTOMOPGM3MOB.
2. ccrneposanue psigoB Tennopa anrebpanyecknx qyHKLWn B CBETE 3aa4m 0 KOMNO3MLMK pyHKLINIA.

3. ViccrnegoBaHue ypaBHEHWI B anrebpanyecknx cucteMax B CBeTe 3afadn ob anroputMU4eCcKon
HepaspewmmocTu Nnpobiembl nsomopgmama AByX MHOroobpasuii.

4. MNocTpoeHne KornbLEBbLIX (KBAHTOBLIX) aHANOroB Ass reoMeTPUYECKO TEOPUM Py, B YaCTHOCTMH,

rmnep60nmqe0|<mx rpynn, a Takxe Aand KOHCprKLl,VIl71 CBA3aHHbIX C NOCTPOEHNEM KOHEYHO onpe,qeneHHoﬁl
©eCKOHEYHOM HUnNb-Nnonyrpynnbl 1 X KBAHTOBOIO aHasora.

Ha aHanulcKoM si3bIKe

The main objectives of the present research are:
1. Inquiry into $\Ind$-schemes and the lifting problem for groups of polynomial automorphisms.

2. Inquiry into the problem of Taylor series for algebraic functions and their connection to the
superposition problem.

3. Research of algebraic systems and algorithmic undecidability of the isomorphism problem for two
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algebraic varieties.

4. Development of ring (quantum) analogs of geometric and hyperbolic group theory. Inquiry into
structures related to the construction of finitely presented infinite nil semigroup.

4.4. HayyHasi HOBM3Ha NOCTaBNEHHOM 3aA4a4uM, 000CHOBaHWE AOCTXKMMOCTU peLLeHUs
NOCTaBlIEHHOW 334a4y1 U BO3MOXHOCTU MOJTyYEHUS 3anfiaHMPOBaHHbIX pe3yrnbLTaToB
Ha pyCCKOM fi3bIKe

Mony4eHHble MMYHO PYKOBOAMTENEM NpOeKTa pe3ynbTaTthl, nepedncrneHHble B pasgene « OCHOBHbIE
Hay4Hble pe3yrbTaThl PyKOBOAMTENS NpoekTa 3a nepuog ¢ 1 aHeapsa 2012 roga» v passButble Ans nux
noryyYyeHnsa MeToabl NO3BONAT HAAEATLCSH Ha peLleHne psaa nepedncrieHHbIX B pasgene
«AKTyarneHOCTb NPO6remMbl 49 4aHHOW OTPaCiN 3HAHUIA, Hay4Hast 3HAYMMOCTb peLLeHNs Npobnembl»
npo6niem Teopuu konew, 1 adprHHOM anredpanyeckon reoMeTpum, UM OCTUTHYTb CYLLECTBEHHOIO
nporpecca B UX peLLeHun.

1. PykoBoauTenb npoekTta coBmecTHO ¢ M.J1. KoHueBnyeM (1 ¢ gpyron CTopoHbl, LiyunmoTo)
paspabotan noaxopn k Teopum $D$-moaynen, rmnotese AkobraHa u cMexHbIM Bonpocam (Hanpumep,
OTHOCSLLMXCA K YHUBEpCcarnbHbIM obepThiBaloLmm anrebpam KoHevHoMepHbIX anrebp J1n), cBa3aHHbIM ¢
pegykuven no Mogynto 6eckoHe4HO BOrbLLOMo NPOCTOro YKca U U3yyeHnem ckobok NyaccoHa Ha
LeHTpaXx Noy4MBLUMXCS 0Opa3oBaHUN.

Brnarogapsi KBaHTU3aLMOHHOMY NOAXOAY YAAETCH PELNTb psif, 3a4ady B TEOPUM KOSEL, U MOMNYy4uTb
anbTepHaTVBHble JoKasaTenbcTBa. Hakonunock gocTaTtoyHoe KonmyecTsa NPUMEPOB CBA3aHHbIX C
MCMNONb30BaHNEeM KBaHTU3aL K.

2. BeckoHeYHOMEepPHbIV aHaror rpynn J1v, B 0TnM4Me oT KOHEYHOMEPHOTO Criydast, MOryT 6bITb 0COBbIMU
MHOroo6pasunsamm B Kaxxgomn Touke. HenocpeacTBeHHbIV NOAXo4, CBSA3aHHbIN C annpokcumauuen
(Hanprmep pyYHbIMK Npeobpa3oBaHMaMKM) B Npobriemax adpdpmHHoM anrebpanyeckon reomeTpum
06bI4HO He paboTaeT, B YHaCTHOCTU OH He paboTaeT B npobneme AkobuaHa. Hanpumep, y oByx
"n3oMopdhHBIX" BECKOHEUYHOMEPHBIX MPYMM MOryT OKa3aTbCs Hen3omopdHble anrebpsbl J1n, No kpanHen
Mepe npy HAaUBHOM KX onpegeneHnn. 3To MMeeT MeCTO ANA rpynnbl aBTOMOPM3MOB NIMOCKOCTU
COXpaHSIIOLWLMX NrioLaab Uy rpynnbl aBToMopdmamMos anrebpbl Beina $W_1$. Pykoogutens npoekTa
pa3paboTan MeToA, NO3BOMSAIOLLMIA B HEKOTOPbIX CIlydasX KOHTPONMPOBaTh 3TN ABMEHUS.

3. bnarogaps TexHVKN ypaBHEHWIN B YHUBEpCarnbHbix anrebpax, paspabotaHHown B wkone b.U. NnoTkuHa,
B.H. PemecrneHHrKoBa ygaeTcs nccrnegoBath anropUutMmieckme npobriembl, CBA3aHHbIE C
BIOXMMOCTbIO anrebpanyecknx MHOroob pasui.

4. KBaHTOBbIMUW aHasoramm TEOPETUKO-TPYMNMOBbIX KOHCTPYKLMIA CryXaT KomnbLieBble KOHCTPYKLMN. OgHO
13 LeHTparbHbIX MECT B TEOPUM IPYNN 3aHUMAaET Teopusi rMnepbonmMyecknx rpynn, BkMtoyaroLLas B ceds
TEOPUIO IPYNM C MasibiMM COKPaLLEHNAMU. AKTyanbHON SBNSIETCS 3afa4a NocTPOEHUsI ee KOmbLEBOrO
aHariora (onpegeneHHble naen Ha aTy Temy ectb y M.J1. [pomoBa, YacTHoe coobLLeHme).

MonyrpynnoBble KOHCTPYKLIMM CYLLECTBEHHO MPOLLE KOSbLIEBOI U rpyrnnoBOi TEMATUKK, a 3a4acTyHo
npeawecTBytoT ei. OCHOBHasi TPYAHOCTL B peLLeHnn npobnemsl LeBpuHa-Canunpa cocToUT B TOM, YTO
BbIYMCIIMTENbHBIV NPOLLECC, NPU3BAHHbIN ONPeaenUTbL NEPUOANYECKUA y4acToK C (BO3MOXHO) GOMbLIMM
NeproaoM, ¢ Hen3BeXHOCTbIO MOXET HauMHaTLCS B Mobom MecTe. Ho Torga Bo3HMKaeT npobriema
HaroXeHMWsi NPOLLeCCOB, KOTOPYIO YAAnoch peLunTb MyTeM nepexoaa K BbiCLuen pasMepHocTy. Ha

MNIIOCKOCTN MOXHO npeacTtaBUTb ©eCKOHEeYHbIN "NMUCT" ¢ cucTemMon MNPOXMIOK, NO KOTOPbIM UAyT
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BblYUCIUTENBHBbIE NpoLecchl. Korga ABe NpoXunkn BCTpeYarkTCH, M3BECTHO Kakas rnaBHas, a kakas -
BTOPOCTENEHHas 1 HEKOoTopast MHpOPMaLLMA O COOTHOLLEHWUW paHroB. [NpoXumIku okasbiBaloTCS
pa3mMeYeHHbIMY, a aTa pa3MeTka obnerdaeT opraHM3aLuio BblYUCTITENBHBLIX NpoLeccos. B npobrneme
JlaTblleBa 0 HWUMb KOMbLLE BO3HMKAKOT "KBaAHTOBbIE B3BECU COCTOSIHUIA", 1 caMu onpeaensiowme
COOTHOLLEHUSI pa3burBaloTCA Ha Tpu rpynnbl: obecnedeHne Toro, YTobbl CNOBO KOAMPOBAro
nocriefoBaTenbHOCTL MIUTOK FOKarbHO pacnornaraeMblX Ha Mo3auvke fiokarnbHO reoae3ndeckum
o6pa3oM, COOTHOLLIEHUST NepekmabiBaHus (rewriting rules), No3BonstoLLMe BOCCTaHABNIMBATL BOKPYr MyTH
y4acTOK MO3auKK, N COOTHOLLEHUS, 3aatoLLme "KBaHTOBbIE" MalLMHbI, paboTarolme Ha BEKTOpax
oTTeHkoB. Cama npobriema JlaThiwesa npegLwecTBYeT rpynnoBbIM BoNpocaMm, a el npeaLlectsyeT
peLLeHne BONpocoB nocTasneHHbIX J1.H. LLeBpuHbIM: MOXET 1 B KOHEYHO onpenerieHHON 6eCKOHEYHON
HUMb NONyrpyrne BbINONHATLCS ToxaecTBo $x"2=03, a ¢ Apyroin CTOPOHbI, MOTYT SN UHAEKChI
HUIMBbNOTEHTHOCTU 3NIEMEHTOB pacTu HeorpaHuieHHo? Kpome Toro, npobreme Jlatbiwesa
npeaLwecTBYHOT BOMPOCHI O KOHTPOrie Hag HUMbMOTEHTHOCTLIO B KOMbLLax, B YacTHOCTH, Npobnema Kerte.

5. PykoBoguTtenb npoekTa pa3paboTtan TEXHVKY AoKa3aTenbCTBa KOHeYHOM 6asmpyemocTu
MHOroobpasuii anredp cBsA3aHHy0 C NPUMEHEHNEM NeMMbl ApTUHa--Pucca 1 CBA3aHHbIX C HeW
coobpaxkeHu. PykoBoaguTenb npoekta coBmecTHO ¢ W. Puncom m Ll. Cenown paspaboTtan cnocob
(OCHOBaHHbI Ha pacCMOTPEHU BEKTOPa NPYBUIENMPOBaHHbIX YNEHOB), MO3BONSAOLLMIA YBUAETD,
HanpuMmep, kak cooTHoweHust $(x+\lambda_ny){100™M}$ He BnekyT HUNbNoTeHTHOCTL $x+\delta y$ npu
$\delta\notin\{\lambda_i\}$. 310 MoxeT aatb ko k pelueHnto npobrembl Kete. Mpu aTom paboTaet
CBOEro pofa HekoMMyTaTMBHOe 0600LLeHMe JlemMmbl ApTHHa--Pucca, cBsazaHHOe CO CpaBHEHMEM
“aeanoB Ha NPUBUIIEMMPOBAHHBIX YSIEHaX U MPYBUIENMPOBaHHbIX YNEHOB naeana.

YUro kacaeTcs npobnemMbl NOCTPOeHNst anredbpandeckoro 6€CKOHEYHOMEPHOTO KOHEYHO NMOPOXOEHHOIO
Tena, To ef NpegLwecTBYeT Npobrnema NocTpoeHnss 6eECKOHEYHOMEPHOIO KOHEYHO MOPOXAEHHOIO TENa, a
Takxke npobnema Kete, 1 nepcnekTuBbl 3aecb 6onee otaaneHHble. [1eno B TOM, YTO Haf KOHEYHbIM
noremM 97O YTBEPXKOEHNE HEBEPHO, a B MPOLIECCE HAIIOXEHNSI COOTHOLLEHWA anrebpanyHoCT! BO3HUKAET
CUTyauusi, Korga Mbl OOJTKHBI paccMaTpuBaTh NPOCTPAHCTBA, B KOTOPLIX YyKe HaroXeHbl MIToxXo
KOHTPOINMpyeMble COOTHOLLEHUS], N OO BEKT M3 3TOrO NPOCTPaHCTBA HAAo 0OpaTuTb. TeM He MeHee aTa
33aJa4a BbIMMAAUT BCE Xe OTHIOAb He 6e3HaaexHon (HO B Drvxaniumne 2-3 roaa npexxaeBpeMeHHoN), 1 K
He MOXHO BEPHYTLCS Nocsie NpopaboTky BONPOCOB, CBA3aHHLIX C Npobriemoin Kete.

6. Opyrim ocHOBaHWeM 415 NOMyYeHWs 3anfaHUpPOBaHHbIX Pe3yrnbTaToB CMYXUT TEMAaTVKa, CBs3aHHas C
MOCTPOEHNEM KOHEYHO ONpeaeneHHbIX 06 beKTOB B 00LLen anrebpe, akTMBHO NponaraHavpoBaBLUasics
B.H. NlatbiwesbiM. [Nocne pelleHns npobnema LLieBprnHa-Canvpa, BO3HMKaT BONPOCHI, OTHOCALLMECS K
npobneme JlaTbileBa 0 KOHEYHO OnpeaerneHHOM HEHUMNbNOTEHTHOM HUMb KorbLe. BO3MoXHO,
MOry4eHHbIe HaMU NoAX0Abl, MOMOTYT U B Crly4ae rpynmn, nbo nyteM npucoeanHeHus: eauHULbI K HAMb
KOrbLy HaJ Morem noriox1TENbHON XapakTEPUCTUKN CTPOUTCA Nepuognyeckas rpynna.

7. YpesBbl4aiHO MHTEPECHBIMU N BEXHbIMW SIBMSIKOTCH BONPOCHI, CBA3aHHbIE C MOACTAHOBOYHbIMM
cucTemamu 1 nepeknagbliBaHMeM oTpe3KoB. [py aTom paboTaloT TeopeMbl Tvna Teopembl BepLumka--
JInBwmLa nony4veHHble pykoBoguTenem npoekta emecte ¢ .B. MutpodiaHoBbIM.

Ha aHanutcKoM si3biKe

Results obtained by the supervisor of the project, as cited in Sections 2.9 and 2.10 of the present
submission, along with proof techniques developed to that end, provide solid ground for attack on a
number of open problems in ring theory and combinatorics of words outlined in Section 4.2. Significant
advancements in the study of these problems - and quite possibly their full resolution - is expected.
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1. The supervisor jointly with M. Kontsevich (and, independently, Tsuchimoto) have developed an
approach to the theory of algebraic $D$-modules, the Jacobian conjecture and related problems
(regarding, for instance, universal enveloping algebras of finite-dimensional Lie algebras), which uses
modulo infinite prime reduction and properties of Poisson structures on centers of algebras obtained in
this way.

The quantization approach has made it possible to solve a number of problems in ring theory, or obtain
alternative proofs to already proven results. Accordingly, a sufficient amount of concrete examples related
to the use of quantization has been accumulated.

2. Infinite-dimensional analogue of Lie groups, unlike the finite-dimensional case, may be singular at any
its point. A straightforward approach which uses approximation (for example, approximation of
automorphisms by tame automorphisms) to problems of affine algebraic geometry often loses validity; in
particular, it fails when applied to the Jacobian conjecture. For instance, two "isomorphic" infinite-
dimensional groups may have non-isomorphic Lie algebras -- at least when one uses their naive
definition. One such example is given by the group of area-preserving automorphisms of the affine plane
and the automorphism group of the first Weyl algebra. The supervisor has devised a method which
allows one to handle this sort of phenomena in some instances.

3. Thanks to the technique from universal algebra due to B.I. Plotkin and V.N. Remeslennikov, one may
inquire into algorithmic problems related to embedding of algebraic varieties.

4. Geometric constructs corresponding to rings serve as the quantum analogue of structures coming
from group theory. One of the central roles in group theory is played by the theory of hyperbolic groups,
which contains in itself the study of groups satisfying small cancellation conditions. An interesting open
problem is to construct its analogue for rings (several ideas on the matter have been suggested by M.L.
Gromov, private communication).

Semigroup constructs are substantially less difficult than those involving rings or groups, and in fact often
precede those. The principal difficulty in the Shevrin -- Sapir problem, which has been overcome, lies in
the fact that the computational process tasked with determining a periodic region with (possibly) large
period, can, by the nature of the problem, commence at any arbitrary place. This prompts one to deal
with the problem of process overlapping; this issue has been resolved by passing on to a higher-
dimensional setting. In a plane one can consider an infinite "sheet" with a collection of streaks, which
support the computational processes. Whenever two such streaks cross paths, which one of the two is
principal and which one is secondary may be discerned, as well as some data regarding the ranks may
be extracted. Thus the streaks admit a sort of marking, which simplifies the organization of the
computational processes. In the context of Latyshev's problem on the nil ring there occur the so-called
quantum suspension states, while the defining identities are partitioned into three classes: one class is
put in place in order to make sure that the word encodes the sequence of tiles, locally placed on the tiling,
in a locally geodesic manner; the second class handles the rewriting rules which enable reconstruction a
region of the tiling along a given path; and finally, the class of identities defining quantum state machines,
which act on the vector space of colors. The context of Latyshev's problem precedes that of group
theory, and the problem itself is preceded by the resolution of the following question posed by L.N.
Shevrin: can a finitely presented infinite nil semigroup admit the identity $x"2=0$, while having the indices
of nilpotence of elements grow unbounded? The latter subject is generally related to the problem of
controlling the nilpotence in rings, a particular case of which is the Koethe conjecture.

5. The supervisor has developed a technique of proof of the finite basis property of varieties of algebras,
which relies on the application of Artin--Rees lemma. Together with E. Rips and Z Sela, he has
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developed a method (based on consideration of vectors of privileged terms), which allows one to deduce,
for instance, why identities such as the one defined by a polynomial $(x+\lambda_ny)¥100M}$ do not
imply nilpotence of $x+\delta y$ with $\delta\notin\{\lambda_i\}$. This may yield clues to the solution of the
Koethe conjecture. The key element of proof is given by a kind of non-commutative generalization of
Artin--Rees lemma, which is related to the comparison of ideals on the leading terms and the leading
terms in an ideal.

The problem of construction of an algebraic infinite-dimensional finitely generated skew field, on the other
hand, is preceded by the problem of construction of an infinite-dimensional finitely generated skew field,
as well as the Koethe conjecture. The prospects of successful resolution in this area seem more remote.
The latter problem resolves negatively over a finite field, and when one attempts to impose algebraic
identities, one finds himself in a situation where one has to process a space with already imposed - and
poorly behaved - constraints, and produce an inverse to an element of such a space. Albeit hardly
manageable in the nearest 2-3 years, this problem nevertheless looks far from being unassailable, so it
will be practical to return to it once the Koethe problem and related topics are well understood.

6. Another basis for the achievement of the planned results comes from universal algebra and pertains to
the problem of construction of finitely presented objects, which was actively popularized by V.N.
Latyshev. After successful resolution of the Shevrin--Sapir problem, questions have been posed
regarding Latyshev's problem about finitely presented non-nilpotent nil ring. It is possible that our line of
research may gain insight on problems in group theory, for a periodic group is constructed by adjoining a
unit to a nil ring over a field of positive characteristic.

7. Of great importance are questions related to substitution systems and interval exchange
transformations. In this instance, theorems of Vershik--Livshitz type proved by the supervisor together
with |. Mitrofanov, are required.

4.5. CoBpeMeHHOe COCTOsiHMe UccrenoBaHU No AaHHOW Npobreme, OCHOBHbIe HanpaBneHus
uccnenoBaHU B MMPOBOM HayKe
Ha pyCCKOM 5I3biKe

Bonpochbl, cBA3aHHbIE C KBaHTU3aLMen 1 anrebpandyeckon reomeTpuen, UMeloT OrpOMHOE 3Ha4YeHne B
COBpPEMEHHOW MaTeMaTyKe; B CBS3U C 9TMM HabntogaeTcs 6onbLuas akTMBHOCTb MUPOBOMO
MaTeMaTM4ecKoro coobLLecTBa B UCCreA0BaHNMN KIacCUYeCKNX CTOPOH AaHHOMo HanpasneHus. B 1o xe
BpPeMS anbTepHaTMBHbIN B3NS4, (CBA3aHHbIV C YHMBEpCanbHON anrebpont) 3a4acTyto No3BonsaeT
OBHapyu1Tb NpUHLMNMansHO HoBoe. Hanpumep, knaccuyeckas 3agada adxpmHHon anrebpanyeckom
reomeTpumn 06 anredpanyeckon N3oMopdHOCTH BNOXEHWA adhdmHHOM NpsiMON B TpexmepHoe adpmHHOe
NPOCTPaHCTBO Haj anrebpanyecky 3aMKHYTbIM MOSIEM 03Ha4YaeT BO3MOXHOCTb UM HEBO3MOXHOCTb
COOTBETCTBYHOLLErO abCTpakTHOro NoHATKA y3na (npobnema AbbsiHKapa).

Teopema 06 aBTOMaTHOM KpUTEPUM TOrO, ABNSETCA Tin psif Tennopa psigom Tevnopa anrebpanyeckon
yHKLIMM MO3BONSET B3rMAHYTb NO-HOBOMY Ha pe3ynbTaTthbl [JenuHs o palmoHansHOCTU A3eTa-(yHKLUA 1
Ha npobnemy cynepnoauuum anredpandecknx dyHKLUNA.

Mpobrema anropuTMUYECKOo HePa3pEeLLMMOCTM Harmyms nsomopdmamMa AByx anrebpanyeckmx
MHOroobpasuin aeT Takxe AONOSHUTENbHbI B3ISA Ha KIlAacCUYECKyto anreGpandeckyro reomeTpuio.

CywecTBeHHbIN NpopbIB B Npobrieme AkobrnaHa Obin CBA3aH C NOSIBNIEHNEM TEXHUKU, CBA3AHHOM C
peaykuunen anrebpbl Benna no 6eckoHe4YHO BoMbLLIOMY NPOCTOMY C pacCMOTpPeHNeEM ckobok [NyaccoHa

Ha BO3HMKaroLeM LieHTpe. B ganbHenwem nocnegosany pabotsl T. Bitoun'a n M. Van den Berg'a 06
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nHBomnoTMBHOCTU $p$-HocuTenen u peleHne ogHon 13 rmnoTes KoHuesmda C.Dodd'om.
BosHukna TexHunka pabotbl ¢ IND-cxemamm, ocHoBaHHasi Ha U3y4eHUM 0CODEHHOCTEN KPUBBIX U
nogbema.

"KBaHTOBbLIE" MOEN, NOYLLME CBOE NPOUCXOXKAEHME U3 M3NKM, OKa3bIBAKOTCS NONE3HbIMU 1 B 00LLEW
anrebpe. MNMpuHUMNManbHbLI NPOPLIB BO BCEN NpobremaTuke KOMOMHATOPHOM Teopun anrebpanyecknx
cucTtem Obin OCTUMHYT B 0cHOoBONomnaratower pabote IN.C. Hosukosa 1 C.UN. AgsiHa no peLueHnto
npobnembl BepHcariga n nocnegyrowmx pabotax C.A. AgsHa, roe ncnonb3yeTcs TEXHMKA KaHOHNYECKOM
dopmbl. DTa TEXHUKA Obifa NCcnosb3oBaHa, B YacTHOCTH B pelleHnn Y. Puncom n A. KOxacom
npo6iembl [MNMoTKMHA — NOCTPOEHMS! He FoKanbHO paspeLLMMOoNt 3HreneBow rpynnbl nHaekca $n$ (rpynnbi
¢ ToxgectBom $[\dots[x,y]\dots]=1$ ($n$ pa3) npu gocTaToyHo Gonbliom $n$. BosHukna Teopus rpynn ¢
HEMONOXNTENbHON KPUBU3HbBI C driaTaMm -- KOMMYTUPYIOLLMMK doparMeHTamMK, KoTopasi Mo3BonnsieT
MOHATb W KOMNbLEBOW crydai, Mo KOMMYTUpYoLLMe YacTun BegyT cebsi NTogoBHO CIIOXEHMIO.

Mpn 3TOM BaXHO NOAYEPKHYTb, YTO TEXHUKA, CBA3aHHas ¢ T.H. 6a3ncamu pebHepa (KoTopble Bnepable
nosisunmck y A.W. LLnpLuosa npy AokasaTensCTBe anropuTMUYECKON pa3peLLMmocTy NpobnemMbl
paBEeHCTBA C O4HUM COOTHOLLEHWEM - pe3ynbTaT, MMEILMIA COOTBETCTBME B TEOPWUM IPpynn) 1
BpunnuaHToBOM NEMMO (Oorroe BpeMsi CyLLECTBOBaBLLEN B dhorbkriope, ocobeHHo B HoBocubumpcke),
OCHOBaHa Ha paboToe CO CTapLUMM YSIEHOM, Y NPUHLMMNANbLHO HeAOCTaTodHa Ansa 3TUX 3agad.
Hanpumep, uneHbl y $(x+\lambda_iy)M$ npu pasHbix $lambda_i$ ycTpoeHbl oamHakoBo, pasnnyHbl
TOMNbKO packnagku no KoaddmumneHTam.

Briarogapsi Teopemam Tuna TeopemMbl Beplumka--JivBLumLa n TeEXHUKN aHanu3a rpados Po3u yaanoch
pewmnTb 3aga4m 06 anropuTMUYECKON Pa3peELLMMOCTM NOYTU NEPUOLNYHOCTU (PaBHOMEPHOM
PEKYPPEHTHOCTUN) CBEPXCIIOB, OTBEYaloLLyxX nogctaHoBoYHbIM (HDOLL) cuctemam. JanbHenwmm warom
aBnaeTcs npobrema nsomopgmama s3bIKoB 1 NpobrieMa paBeHCTBa CBEPXCoB. VI3BeCcTHO, 4YTO ecrin
BCe COBCTBEHHbIE YMCha, CBA3aHHbIE C MOACTAHOBKOM €CTb Yncna 3o, To COOTBETCTBYIOLLEE
CBEPXCII0BO 3a4aeT AMHAaMUKY, CBA3aHHYIO C KOHEYHbIM HaKpbITUEM Topa (CM. Hanpumep
http://www.mathnet.ru/php/presentation.phtml?option_lang=rus&presentid=9416) (npm 3TOM He SICHO,
OyaeT nmM 3TO HaKpbITUE CaMo TOPOM).

C opyron CTOpOHbI, JoKa3aHo, YTo MHOrMe dopakTasnbl Po3n nopoxaatoTcs nepeknagbiBaHeEM OTPE3KOB.
Kputepui Toro, 4To No4Tu nepuoamndeckoe (paBHOMEPHO PEKYPPEHTHOE) CBEPXCIOBO MOMy4YeHo
nepekrnagbiBaHUEM OTPE3KOB, B TepMMHAXx rpacoB Posu Gbin nonydeH A.A. bernosbim n AJ.
UepHATLEBBIM.

Ha aHanutlcKoM si3blKe

Questions related to quantization in algebraic geometry are of great significance to modern mathematics;
due to this fact there has been considerable investment on the part of the world mathematical community
into the research on the classical aspects of this subject. At the same time an alternative approach
(dictated by universal algebra and model theory) oftentimes enables one to discover new, previously
unexplored phenomena, or gain a new perspective on already existing problems. For instance, the
classical problem in affine algebraic geometry about isomorphism of embeddings of the affine line into
three-dimensional affine space over an algebraically closed field translates into possibility of an algebraic
concept of a knot (Abyankar's problem).

The automata criterion for a given formal Taylor series to be the Taylor series of an algebraic function
enables one to obtain an alternative view on the classical results of Deligne on rationality of zeta-functions
and on the superposition problem for algebraic functions.

3asaBka Ne 17-11-01377 CtpaHuua 38 n3 53



The problem of algorithmic decidability of the isomorphism problem for two algebraic varieties delivers yet
another example of model-theoretic viewpoint on algebraic geometry.

A significant breakthrough in the Jacobian problem was precipitated by the advent of modulo infinite prime
reduction technique and the study of associated Poisson structures. This was followed by further work of
T. Bitoun and M. Van den Bergh on involutive properties of the $p$-support of a $D$-module and most
recently by an extensive inquiry of C. Dodd and his resolution of one of Kontsevich's correspondence
conjectures. The necessity to study $\Ind$-schemes, singularities, and lifting properties, has become
apparent.

Quantum ideas stemming from mathematical physics turn out to be useful in universal algebra. The
technique developed by Adian was used by E. Rips and A. Juhasz in their solution of Plotkin's problem on
construction of not locally soluble Engel group of index $n$ (a group with identity $[\dots[x,y]\dots]=1$
($n$ times commutator)) for large enough $n$. A theory of groups of non-positive curvature with flats -
i.e. commuting fragments - has emerged. That theory allows for an understanding of the ring case as
well, for the commuting fragments in effect exhibit additive-like behavior.

It is important to note that the Groebner basis method (first introduced by A.l. Shirshov in his proof of
algorithmic decidability of the problem of equality with one identity - a result which admits reformulation in
the domain of group theory) and the Buchberger algorithm (in particular the so-called Diamond Lemma,
which for a long time was part of Novosibirsk's mathematical community folklore) are based on
consideration of the leading term and are therefore insufficient to attack the problems in question. For
example, the terms in $(x+\lambda_iy)™$ are similar for differing $\lambda_i$'s - distinct are merely the
coefficients in the decomposition.

Thanks to theorems such as Vershik--Livshitz theorem and the analysis of Rauzy graphs the problem of
algorithmic decidability of almost-periodicity (uniform recurrence) of superwords corresponding to
substitution (HDOLL) systems has been successfully resolved. The next step is given by the problem of
language isomorphism and the problem of superword equality. It is known that if all eigenvalues related to
a substitution are Pisot numbers, then the corresponding superword defines the dynamics closely related
to finite covering of the torus (cf. http://www.mathnet.ru/php/presentation.phtm|?
option_lang=rus&presentid=9416; it is, however, unclear whether the covering is itself a torus).

On the other hand, it has been demonstrated that many Rauzy fractals are generated by the interval
exchange transform. The criterion for an almost periodic superword to be obtained by the interval
exchange in terms of the Rauzy graphs was obtained by A.Ya. Belov (the supervisor) and A.L.
Chernyatiev.

4.6. OCHOBHble MUPOBbLIE Hay4YHble KOHKYPEHTLI

KoHe4vHo, KOHKYpEeHLUS: B HAyKe MMEET CBOW MOSIOXUTENbHbIE CTOPOHLI. B TO e Bpemsi He xoTesnoch Obl
dmKCMpoBaTb CBOWM OTHOLLEHWSI C TEM UMY UHBIM UCCriegoBaTENIEM YMCTO KaK "KOHKYpeHTHbIe". [ToMumo
KOHKYpPEHLIMM B OOHMX BONPOCaX, BO3MOXHO COTPYOHUYECTBO B APYIUX. YKaKeM Ha HEKOTOPbIX
CrneumanucToB, C KOTOPbIMY CYLLECTBEHHO NepecekaloTcs obnacTu uccregosanusi. CnMCok ganeko He
noroH. OTMETUM TaKXe, YTO CO MHOMMMM NI, aMW BMOJTHE BO3MOXHO COTPYOHUYECTBO.

1. Agata Smoktunowicz (University of Edinburgh, Bennko6putanus)
2. Tom Lenagan (University of Edinburgh, Benvko6puTtaHusi)
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3. Fabien Durand, (Universite de Picardie Jules Verne, ®paHuuns)
4. Julien Cassaigne (CNRS, ®paHuus)

5. Christopher Dodd (Perimeter Institute, KaHaga)

6. Claudio Procesi (University of Rome, Utanus)

7. Michel Van den Bergh (University of Hasselt, benbrus)

4.7. NpepnaraemMble MeToAbl U NOAXOAbI, OOLLMM NNaH paboTbl HAa BECb CPOK BLINOSTHEHUS
npoeKTa n oxmaaemMble pe3yrnbTatbl (06bLeMOM He MeHee 2 cmp.; 8 MOM Yucrle yKa3biearomcsi
o)xudaeMble KOHKpemHbie pe3y/ibmamabl 1o 200amM; obwuli nnaH daemcs ¢ pa3buekol no
2o0am)

Ha pyCCKOM $i3blKe

1. NpUMeHEeHNe TEXHUKN KBAHTM3aL MM U aHTMKBAHTU3aLUN B KOMOUHATOPHLIX Bonpocax adodmHHOM
anrebpanyeckoii reomeTpum 1 B Teopumn $DS-moaynei. Mpu peaykuum no Moayrno 6ECKOHEYHO
6onbLuoro npoctoro $p$ Ha LeHTpe BosHUKatoT ckobku MyaccoHa ${P,Q}=[\hat{P},\nat{Q}}/p$, roe
$\hat{P}$ ecTb Nnoabem B HyreByto xapakTepucTuky. B kBaHTU3aLMOHHOM Teopeme KoHueBuya ans
nyaccoHoBow cTpykTypbl $A$ Ha $A[[h]]$ onpenenseTca cTpykTypa $*$ npu atom $x*y\simeq xy mod h$
n $(x*y-y*x)/h\simeq {x,y} mod h$. OTmeTM 4TO GECKOHEYHO BOMbLLIOE NPOCTOE UIPaEeT Porb
nocTosiHHol MNnaHka $h$.

Mpennonaraetca nony4mTb 0606LLeHNe TeopeMbl BepHLITENHa 0 MUHUMAarbHON pasMepHOCTU
enbdranaa--Kupunnosa gns $D$-Moaynein Ans TeH30PHOTO NPOU3BEAEHUSI FONOHOMHbIX MOAYrEN B
2017-2018 r.

2. Uccneposanve $\Ind$-rpynn - MHOXeCTB aBTOMOPMOM3MOB M 3HAOMOPJM3MOB aCcCoLMaTUBHBIX
anrebp. TexHvKa, CBA3aHHasa C NapaMeTpUHECKUMUN KPUBBIMU U UCCRIEAOBAHNEM BO3HUKAIOLLMX
ocobeHHocTel. MNnaHnpyeTcsa n3yuntb OyHKL MM POCTa NIEMEHTOB TaKMX MHAYKTUBHBLIX CUCTEM
(pa3mepHOCTM COOTBETCTBYIOLLMX anrebpanyeckmx MHOroobpasun; onmcaHne aTmux OyHKLUA No3BONmUT
NOCTPOUTL peLLieHre rmnoTesbl KoHuesmda o6 nsomopdmame, a takke runotesbl ukcmbe 06
aHgomopdmamax anredbpbl Benna n npobriemsl ssikobunana).

OpueHTnpoBo4HbIe cpokn 2018-- 2019 .

3. TexHuka, cBA3aHHas C aBTOMaTHbIM KpUTEpMEM COOTBETCTBUSA Mexay dopmarnbHbiM psgom Tewrnopa
n anrebpandyeckon dyHKUMen; npobrema cynepnosmumm anredpandecknx yHKL MR,

4. ViccnegoBaHne HopMaribHbIX 6a3ncoB anredp 1 BO3HUKAKOLLMX ANOGIAHTOBLIX CBOMCTB BEKTOPOB
CTeneHewn 3a CHET MaTPUYHBIX KOHCTPYKL WA

5. NiccnepoBaHune npobrieMbl anropuTMUYECKON HEPa3PELLMMOCTH 3oMopdmama AByX anrebpanieckmx
MHOroofpasuin C NOMOLLBIO TEXHWKK, CBA3AHHOW C UCCIIEAOBaHMEM YpaBHEHUN B arnrebpanyecknx
cuctemax. Npegnaraerca NONy4UTb JOKa3aTensCTBO anrOpUTMUYECKON HepaspeLLMMOCTU NPoGiembl
HeBIoXMMOCTU npsamon B 2017--2018 .

6. TexHuKa kKaHOHM4Yeckon chopmbl, paspaboTtaHHas U.Puncom n Bocxogsiwas k N.C. Hosukosy n C.U.
AnsHy.

[Mpy aTOM BO3HMKaAET Hekas npeaBapuTenbHas Bepcus TEOPUN MarblX COKPaLLEHUA B KOMbLax.
MpeanonaraeTcsa NpoBECTU UCCreqoBaHWe Ter, B YaCcTHOCTM MOHCTpa Tapckoro B 2017--2018 r.

7. bnarogaps pelueHuto .Puncom n A.KOxacom npobnembl MOCTPOEHMS! HE NOKarnbHO pa3peLurmon
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SHreneBon rpynbl BO3HWKA TEOPUS TPy C HEMONIOXUTENbHOM KPMBM3HbI C chriaTtamu --
KOMMYTUPYHOLLWMMU chparMeHTamMn. dTa Teopusi NMO3BOSISIET MOHSATHL U KOMNbLLEBOW Cryyai, nbo
KOMMYTUpYHOLLIME YacTu BeayT cebs nogobHO CroXeHuto.

8. Pabota ¢ BeKTOpPOM NpuBUIENMpPOBaHHbIX YneHoB. Briarogaps 9Ton TEXHKE MOXHO pasiinimnTb
noegeHue $(x+\lambda_iy)$ npu pasHbix $\lambda_i$ 1, B YacTHOCTU, NOHSATL Kak Mpu
$n_1<<n_2<<\dots $ u $\delta\ne \lambda_i$ cooTHoweHus $(x+\lambda_iy)Xn_i}=0$ He BnekyT
cooTHoLleHuin $(x+\lambda_iy)M=0$ 11 npu kakom $n$. Mpegnonaraetcsa B 2017-2018 r. aatb
0600LLeHVE 3TOrO yTBEPXKAEHMS. [pyras HeobXxoanmas TEXHMKA -- 9TO TEXHUKA PaCLLMPEHUS] MHOXeCTBa
0obpasyroLLmX 1 NoBOpOTA.

9. MHTepnpeTauns OykBbl andaBnTa Kak COCTOSIHAA aBToMaTa, a afieMeHTa Nnonyrpynmbl -- Kak Lernoyky
roKarnbHO B3aMMOAENCTBYIOLLMX aBTOMATOB, Ha 9ToM nyTun Bbina nocTpoeHa KOHEYHO onpeaeneHHOM
Monyrpynnbl ¢ 4OCTAaTOYHO OOMbLUOW PEKYPCMBHOM padMepHocTbio IenbdaHga-Knpunoea. boino 6ol
WNHTEPECHO M BaXXHO NOSYYNTbL KOHEYHO OonpeaerieHHyo Nonyrpynny ¢ Maron pa3amepHocTbio [Menbdanga-
KupunnoBa, 0COGEHHO MHTEPECEH Cryval pasMepHOCTU paBHow 2.5. MNpeanonaraeTcsa oCcyLeCcTBUTb
Takune KoHcTpykuum B 2017-2018 roay.

10. cnonb3oBaHne anepnoanyecknx Mo3amk st MOCTPOEHNSI KOHEYHO onpeaesieHHbIX 06 bekToB. A.A.
Bbenoebim 1 U.A. MiBaHoBbIM-[lorogaesbiM pelleHa npobnema LLeepuHa--Canupa -- noctpoeHa
KOHEYHO onpeaeneHHas 6eckoHeYHas HUnb-nonyrpynna ¢ Toxaectsom $x"9=0%. Bonpoc 6bin
noctaeneH B CeeparoBckon TeTpaaun. B HacTosiLee Bpemsi eCTb Marno 3ddeKkTMBHbIX METOAOB
MOCTPOEHNST KOHEYHO NpeacTaBleHHbIX 00BHEKTOB. [py MOCTPOEHNM HUMNBLNOMYIPYNNbl pa3paboTaH
HOBbIN MEeTO[, TaK1X NOCTPOEHUI, UCMOMNb3YIOLLMIA anepmognyeckne Mmosamku. B yacTHocTH, crioea
paccMaTprBalOTCS Kak MyTU Ha reoOMeTPUYECKOM PaBHOMEPHO-3IMNTUYECKOM NPOCTPaHCTBE,
obnagaroLLeM anepuoanyeckorn NpMpoaon u Habopom cneuunanbHbix cBOMCTB. MNpobnema LeBpuHa--
Canupa TpebyeT MeTof0B, CBA3AHHbLIX C reOMETPUEN anepuogn4ecKknx Mo3auk Ha PpaBHOMEPHO-
SNTMNTUYECKOM NPOCTPAHCTBE, KOTOPbIE U Obinv paspaboTaHsbl.

11. cnonb3oBaHme KBaHTOBbIX OTTEHOYHbIX MaLUMH U reOMETPUYECKMX METOA0B NO3BONAET
npodBuHYTLCS B Npobreme JaTtkiweBa. [MNpeanonaraetcsa nonyyuntb npoasmkeHns B 2018-2019 rogy.

MonyrpynnoBble KOHCTPYKLMN CYLLECTBEHHO NPOLLE KOMbLEBOW 1 IPYNNOBOM TEMATUKK, @ 3a4acTyto
npeaLwecTBytoT ell. OCcHOoBHas TpyaHocTh B Npobneme LespuHa-Cannpa, KoTopyto yganoch
NpeoaoneTb, COCTOUT B TOM, YTO BbIMUCIUTENbHBIA NPOLIECC, NPU3BaHHbIN ONPEAENUTL NEPUOONHECKIIA
y4acToK € (BO3MOXHO) B0MbLLMM NEPMOAOM, C HEU3BEXHOCTBIO MOXET HauyMHaTbLCS B ftobom mecTe. Ho
TOr4a BO3HUKaET Npobriema HarnoxeHns MPOoLLeCCOB, KOTOPYHO y4arnoch pewwmTb NyTeM nepexoqa K
BbICLLUEN pa3MePHOCTU. Ha nrockocT MOXHO NpeacTaBuUTb 6ECKOHEYHBIV "NUCT" C CUCTEMOWN MPOXKMUITOK,
Mo KOTOPbIM MAOYT Bbl4MCMTENLHbIE NpoLecchl. Korga aBe Npoxunky BCTpevarnTcs, M3BECTHO Kakasi
rMaBHas, a Kakasi - BTOPOCTENEeHHas 1 HeKoTopasi MHGopMaLMst O COOTHOLLIEHUW paHroB. [Mpoxumnkm
0OKa3blBaKTCS pa3MeYeHHbIMM, a 3Ta pa3meTka obrerdaeT opraHM3aunio BbIYUCIIMTENbHbBIX MPOLLECCOB.
B npo6neme JlaTbiweBa 0 HUIMb KOMbLE BO3HMKAIOT "KBAaHTOBLIE B3BECK COCTOSAHUI", N cCamm
onpegensowme COOTHOLLIEHNS pa3buBatoTCs Ha TpW rpynnbl: obecneveHme Toro, YTobbl CroBO
KOAMPOBArio NOCNeA0BaTENbHOCTb NIIMTOK JTOKarNbHO pacnosiaraeMblX Ha MO3auKe JlokarnbHO
reoge3nyecknm obpasom, COOTHOLLEHMS nepekmabiBaHus (rewriting rules), no3sonsatowme
BOCCTaHaBMMBaTb BOKPYT NyTU y4acTOK MO3anKu1, N COOTHOLLIEHUS, 3aaatoLLme "KBaHTOBbIE" MaLLMHbI,
paboTatolpe Ha BeKTopax oTTeHkoB. Cama npobriema JlaTbilweBa NpedLwecTBYET rpynmnoBbiM Borpocam,
a el NpeaLLecTBYET peLleHre BONpocoB NocTaeneHHbIX J1.H. LLIEBPUHLIM: MOXET M B KOHEYHO
onpeaerneHHon 6€CKOHEeYHOM HUIb Nonyrpynne BbINONHATLCSA ToxaecTBo $x"2=0%, a ¢ Apyrol CTOPOHSI,
MOTYT S MHOEKCbI HUINbMOTEHTHOCTU 3NIEMEHTOB pacTh HeorpaHn4eHHo? Kpome Toro, npobreve
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JlaTbllweBa NpeaLwecTBYOT BOMPOCHI O KOHTPOSEe HaJ HUMbMNOTEHTHOCTLIO B KOMbLLA@X, B YaCTHOCTW,
npobnema Kerte.

B Hawmx nogxogax Mbl NraHMpyem ncnosb3osaTb uaeu . Mava, M.J1. Kypgtomosa u J1.A. JleBuHa o
NnoBeAeHNN CUCTEM KOHEYHbIX aBTOMAaTOB Ha NpsiMo. [NpeacTaBnaeTcs MHTEPECHBIM 1 BaXHbIM
NPUMEHUTb rEOMETPUYECKNE METOAbI NO3BONSAIOLLME NEPEXOAMNTL OT OLHOMEPHOTO K MHOTOMEPHOMY
Cry4daro 4ns nposiCHEHUSA 3HamMmeHUTon Teopemsl I, Mava.

MpeanonaraeTcsa NPUMEHUTL FEOMETPUYECKUA MEeTO A9 NepeaokasaTenscTBa pesynbrarta [[atya B
2017-2018 roay.

12. TexHuka cxem Po3n 1 Teopem Tuna Teopemsl Beplumka--JinBumua. brnarogapst en yoanocb pewwmntb
3aa4n 0 pa3peLLMMOCTM MOYTN NEPUOANYHOCTH (PAaBHOMEPHOW PEKYPPEHTHOCTM) CBEPXCIIOB,
oTBevarLLmx nogctaHoBo4YHbiM (HDOLL) cuctemam. [anbHenwmm warom sendeTcst npobnema
nsomopgmamMa A3blKoB 1 Npobrema paBeHCTBa CBEPXCIIOB., KOTOPYIO NpeAnonaraeTcs uccrneaoBarb B
2017--2018 .

M3BecTHO, 4YTO ecnm Bce COOCTBEHHbIE YMCTa, CBS3aHHbIE C NMOACTAHOBKOWM eCTb YMcna 3o, To
COOTBETCTBYIOLLEE CBEPXCIIOBO 3a4aeT AMHAMUKY, CBA3aHHYI C KOHEYHbIM HaKpbITMEM Topa (CM.
Hanpumep http://www.mathnet.ru/php/presentation.phtml?option_lang=rus&presentid=9416) (npu aTom
He ACHO, BygeT nm 3To HakpbITUE camo TopoMm). C Apyron CTOPOHbI, A0Ka3aHo, YTO MHOMME dopakTanbl
Po3n nopoxxgatoTcst nepeknaabliBaHeM OTpe3KoB. Kputepuii Toro, 4To NoYTy nepuoguyeckoe
(paBHOMEPHO PEKYPPEHTHOE) CBEPXCOBO MOSy4YEHO NepekraabiBaHNEM OTPE3KOB B TEPMMHaX rpachoB
Po3n 6b1n nonyyeH A.A.Benosbim 1 AJ1.4epHATbeBbIM. B 9TOM CBA3KM akTyansHa 3agaya
AoKasaTenbCcTBa NoA4CTaHOBOYHOCTM (PAKTOP-ANHAMUKM MPU KOHEYHOMMCTHOM HaKpbITUW, CBA3AHHOM C
nepeknaablBaHMEM OTPE3KOB B CBETE NOMbITOK peLumTb runoTesy [13o (ecrm cobcTBEHHbIE YMcha
MaTpuLibl CBS3aHHOM C NOACTAHOBKOW ecTb Yumcha 130, To AnHamurKa nonyvaeTcs u3 casura Topa
http://www.lorentzcenter.nl/lc/web/2010/384/presentations/Akiyama.pdf). EcTecTBeHHO cTapaTtbcs
nokasaTb NeproanYHOCTb BO3HMKAIOLLMX 30eCb cxeM Poan.

MpegnonaraeTcd npoBecTy nccnegosaHus no rmnorese Mo B 2018--2020 .

13. ®. PyxoBnyem paspaboTaHa KOMMNbOTEpHast cucTemMa Ans AokasaTenbCTBa Hanmums MHAYKLnum
Posn, camonogobus n anepuoanyeckmx Todek. MNpeanonaraeTcs 3aBepLUMTb UCCregoBaHue
npasunbHOro 12-yronbHuka B 2017 roay, a B 2018 rogy AokasaTb Hanmyne anepuognyeckmnx ToHeK B
HOBbIX TUMax NPaBUbHbIX MHOMOYroNbHMKOB.

14. MNMprMeHeHne BEPOATHOCTHOMO METOAA B TEOPUM CIIOXKHOCTMW BbIYUCTIEHWUI 1 NPW UCCreaoBaHUm
poboTOB B fMabupuHTe. TexHuka obeccMbICrMBaHUS NOBEAEHNS MaLLUHbI.

MpeanonaraeTcsa onyoMkoBaTb NOCTPOEHNE NABUPUHTOB, TPEDYIOLLMX (MKCUPOBAHHOE YMCTIO GaXKoB
B 2017-2018 r.

Ha aHanulcKoM si3blKe

1. Geometric quantization and anti-quantization and its application to problems of combinatorial and affine
algebraic geometry, as well as algebraic $D$-module theory. Analysis of Poisson structures which
naturally occur in the positive-characteristic setting (the archetypal example is the well-known observation
of the supervisor and M. Kontsevich of 2007: $\{P,Q\}=[\hat{P},\hat{Q})/p$, where $\hat{P}$ is the
preimage of a differential symbol in characteristic zero). In the quantization theorem of Kontsevich the set
of equivalence classes of Poisson structures, depending on a formal parameter $\nbar$ (Planck's
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constant), is naturally identified with the set of gauge equivalence classes of deformed associative
products, which turn the commutative algebra into an algebra of differential symbols. In the positive-
characteristic setting the Planck's constant corresponds to an infinitely large prime.

We plan to generalize the well-known theorem of Bernstein on the minimal GK-dimension of algebraic
$D$-modules to tensor product of holonomic modules in 2017-2018.

2. The automorphism groups of associative algebras with polynomial identities, such as algebras of
polynomial differential symbols (Weyl algebras), admit a natural $\Ind$-group structure. The required
technique pertains to the investigation of parametric families of curves in the algebraic sets of
automorphisms and their singularities. We plan also to investigate the growth functions for these
algebraic varieties, such as their dimension; sufficient progress in this problem will enable the resolution
the Kontsevich's problem on isomorphism, as well as the celebrated Dixmier conjecture and the
Jacobian conjecture. (2018-2019)

3. Technique related to the automata criterion for correspondence between formal Taylor series and
algebraic functions; superposition problem.

4. Study of normal bases of algebras and associated diophantine properties of degree vectors via matrix
constructions.

5. Research on algorithmic undecidability of isomorphism problem for two algebraic varieties by studying
systems of equations over generic algebraic structures. Proof of algorithmic undecidability of the affine
line embedding problem. (2017--2018)

6. The canonical form method, as developed by Rips and Novikov -- Adian, admits a preliminary version
of the ring analogue of small cancellation theory. We plan to study in 2017--2018 the objects occuring in
this setting, in particular the Tarski monster.

7. Thanks to the resolution by Rips and Juhasz of the problem of construction of an Engel group of index
$n$ which is not locally soluble, a theory of groups of non-positive curvature with flats - i.e. commuting
fragments - has emerged. That theory allows to tackle the ring case, as the flats exhibit additive-like
behavior.

8. Further development of the privileged term vector technique. This method allows one to analyze the
behavior of expressions such as $(x+\lambda_iy)n$ for different $\lambda_i$ and, in particular,
understand why the identities $(x+\lambda_iy)"=0$ for all $n$ do not follow from identities
$(x+\lambda_iy)¥n_i}=0%$ for $n_1<<n_2<<\dots $ and $\delta\ne \lambda_i$. We are planning to greatly
generalize these statements during the course of the first two years of our work. Another method that will
be involved in this context is the technique of the augmentation of the set of generators and the rotation
method.

9. Letter in an alphabet -- state in a finite-state machine correspondence, as well as semigroup element -
- chain of locally interacting automata correspondence. In this direction, an example of finitely presented
semigroup with large enough recursive Gelfand -- Kirillov dimension has been constructed. It is a task of
substantial relevance to construct a finitely presented semigroup with small GK dimension; of especial
interest is the case of dimension $2.5%.

10. The use of aperiodic tilings for construction of finitely presented objects. A.Ya. Belov and |.A. lvanov-
Pogodaev have solved the Shevrin--Sapir problem of construction of finitely presented infinite nil
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semigroup with identity $x"9=0%. The problem was posed in the Sverdlovsk Notebook. At this time there
are few efficient methods of construction of finitely presented objects. In the case of the nil semigroup a
new method of such constructions, which utilizes aperiodic tilings, has been devised. In this context,
words are viewed as paths on a geometric uniformly elliptic space of aperiodic nature that possesses a
number of specific properties. The resolution of the Shevrin--Sapir problem required the development of
methods involving the geometric structure of aperiodic tilings, which have been so developed.

11. The implementation of quantum color state machines and geometric methods enables advancement
in the Latyshev problem. Significant progress on this direction is planned to be made by 2019-2020.

Semigroup constructs are substantially less difficult than those involving rings or groups, and in fact often
precede those. The principal difficulty in the Shevrin -- Sapir problem, which has been overcome, lies in
the fact that the computational process tasked with determining a periodic region with (possibly) large
period, may start at any arbitrary place. This prompts one to deal with the problem of process
overlapping; this issue has been resolved by passing on to a higher-dimensional setting. In a plane one
can consider an infinite "sheet" with a collection of streaks, which support the computational processes.
Whenever two such streaks cross paths, which one of the two is principal and which one is secondary
may be discerned, as well as some data regarding the ranks may be extracted. Thus the streaks admit a
sort of marking, which simplifies the organization of the computational processes. In the context of
Latyshev's problem on the nil ring there occur the so-called quantum suspension states, while the
defining identities are partitioned into three classes: one class is put in place in order to make sure that
the word encodes the sequence of tiles, locally placed on the tiling, in a locally geodesic manner; the
second class handles the rewriting rules which enable reconstruction a region of the tiling along a given
path; and finally, the class of identities defining quantum state machines, which act on the vector space
of colors. The context of Latyshev's problem precedes that of group theory, and the problem itself is
preceded by the resolution of the following question posed by L.N. Shevrin: can a finitely presented infinite
nil semigroup admit the identity $x"2=0%, while having the indices of nilpotence of elements grow
unbounded? The latter subject is generally related to the problem of controlling the nilpotence in rings, a
particular case of which is the Koethe conjecture.

In our studies of combinatorics of words we plan to apply the ideas of P. Gacs, G.L. Kurdyumov, and L.A.
Levin concerning the problem of behavior of finite automata on a line. It is a problem of considerable
interest and importance to apply the geometric methods, which allow extension of the one-dimensional
case to the multidimensional one, in order to gain insight into Gacs's celebrated Positive Rates
Conjecture. We plan on producing an alternative proof of the Positive Rates Conjecture using the said
geometric methods in 2017 and 2018.

12. Rauzy scheme methods and theorems of Vershik -- Livshitz type. This technique has paved the way
for the solution to the problem of decidability of almost periodic superwords corresponding to
substitutional HDOLL-systems. Further progress concerns the problem of language isomorphism and
superword equality, which is planned to be covered in 2017-2018.

It is known that if all eigenvalues related to a substitution are Pisot numbers, then the corresponding
superword defines the dynamics closely related to finite covering of the torus (cf.
http://www.mathnet.ru/php/presentation.phtml?option_lang=rus&presentid=9416; it is, however, unclear
whether the covering is itself a torus). On the other hand, it has been demonstrated that many Rauzy
fractals are generated by the interval exchange transform. The criterion for an almost periodic superword
to be obtained by the interval exchange in terms of the Rauzy graphs was obtained by A.Ya. Belov (the
supervisor) and A.L. Chernyatiev. In relation to this relevant is the problem of study of quotient dynamics
for a finite-sheet covering, which is connected to the interval exchange transform as well as the Pisot
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conjecture (if the eigenvalues of the matrix corresponding to the substitution are given by Pisot numbers,
then the dynamical system is given by the shift of a torus, cf.
http://www.lorentzcenter.nl/lc/web/2010/384/presentations/Akiyama.pdf). It is a natural desire to try and
prove periodicity of Rauzy schemes occurring in this discourse.

The Pisot conjecture is to be subject to a thorough inquiry during the period of 2018-2020.

13. F. Rukhovich has created a computer program which can search for Rauzy induction, self-similarity,
and aperiodic points. The inquiry into the outer billiard on the regular polygon of 12 vertices is planned to
be finalized in 2017; in 2018 the existence of aperiodic points in outer billiards of several other types is
planned to be tested.

14. The application of probabilistic methods to problems of complexity theory and to the research on
robots in labyrinths.

Construction of examples of labyrinths requiring a fixed number of flags is planned to be conducted in
2017-2018.

4.8. UmetoLummnca y Hay4HOro KOmnmeKTMBa Hay4HbI 3aaen no NpoeKTy (ykasbiearomcsi
noJsly4eHHble paHee pe3yibmambli, pa3pabomaHHble npo2paMMbl U Memoobi)

4.8. VIMeroLmincs y Hay4HOro KOSMEKTMBA Hay4vHbI 3a4en No NpoekTy (YKasbiBaKTCs NOSyYeHHbIE paHee
pe3ynbTaTbl, pa3apaboTaHHbIe NPOorpaMMbl U METOAbI)

1. PykoBoauTenb npoekta coBmecTHO ¢ M.J1. KoHueBmyem (M He3aBUCUMO OT HUX LlyummoTo)
paspabotan nogxoa k Teopum $D$-mMoaynen, rmnotese AkobraHa 1 cCMeEXHbIM Bonpocam (Hanpumep,
OTHOCSILLUXCS K YHMBEpPCarbHbIM 06epThiBaOLMM anrebpam KOHEYHOMEPHbIX anrebp Jn), cBA3aHHbIV C
penykumern no moaynio 6eckoHevHo BoMnbLLIO NPOCTOro Yncna n n3y4eHuo ckobok lNMyaccoHa Ha LeHTpax
nony4YmBLLMXCS 06pasoBaHui. briarogaps KBaHTU3aLMOHHOMY NOAXo4Y YAAeTCs pelwnTb psg 3a4ad B
Teopum KoreL, Unv NonyvuTb anbTepHaTUBHbIE AoKa3aTenbCcTBa. Hakonmnocb AocTaTtodHoe KonnyecTea
NPUMEPOB CBA3aHHbIX C UCMOMb30BaHNEM KBaAHTU3aL MW,

2. BeCKOHeYHOMEPHbIV aHaror rpynn J1v, B OTAMYMM OT KOHEYHOMEPHOTO Crydas, MoryT 6bITb 0COBbIMM
MHOroobpasunsamm B Kaxxaomn Touke. HenocpeacTBeHHbIM NOAX0A, CBSA3aHHbIN C annpoKcumaumnen
(Hanpumep py4HbIMM Npeobpas3oBaHMsaMM) B Npobnemax acdbdmHHOM anrebpanyeckor reomeTpum
006bIYHO He paboTaeT, B HAaCTHOCTU OH He paboTaeT B npobrieme AkobuaHa. Hanpumep, y oByx
"n3oMopdHbIX" BECKOHEHHOMEPHbBIX rPYrn MOryT OKa3aTbCs HEM3OMOpPdHbIE anrebpbl Jln, No kpanHen
Mepe npy HaMBHOM KX onpegeneHnn. Hanpumep y rpynnbsl aBTOMOPM3MOB MAIOCKOCTU COXPAHSIFOLLMX
nrowaab 1y rpynnbl asToMopdmamMos anrebpbl Beina $W_1$. PykoeBoautens npoekta paspabortan
METOA, NO3BOSISAIOLLMIA B HEKOTOPbIX CIy4asX KOHTPONMPOBaTh 3TN ABMEHUS.

3. MNocTpoeHa Teopnst MOHOMMArbHBIX anrebp, K KOTOPbIM CBOAUTCS psg 3a4ad KOMOMHATOPHOM Teopun
korew (*"MoHommanbHble anrebpel” A. A. benos, B. B. BopuceHko, B. H. IlaTbiwes, Torm Haykn u TexH.
Cep. CoBpem. mar. u ee npun. Temar. 063., 26 (2002), 35-214 http://www.mathnet.ru/rus/into21,).
TexHuKa 3amMblkaHns N0 3apuUCCKOMY A9 MHOroobpasmn MOHOMUanbHbIX anrebp CyLEeCcTBEHHO
obneryuna ganbHellee nccnenosaHne Npobnem LLinexToBoro Tvna, uccrneaoBaHne 6a3ncoe anredp.
MocTpoeHHas Teopus pagukana ans MoHOMUarnbHbIX anredp (a Takke onucaHme criabo HETEPOBLIX
MOHOMUMAIbHbIX anredp) OCyLLECTBNAETCS B TEPMUHAX PABHOMEPHO PEKYPPEHTHLIX CIIOB U
CUMBONMYECKON ANHAMMKW. Bblnn onucaHbl Bce MOHOMMarbHble anredpbl, NpeacTaBUMbIE MaTpULLaMK
Hap, HETEPOBLIM KOMMYTaTUBHBLIM KOMbLIOM B TEPMMHAX CUCTEM 3KCMOHEHL MarnbHO-ANO(aHTOBbIX
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YpaBHEHUIA.

4. Bbino npoBeaeHo uccnegoBaHve 6a3McoB accoumaTmBHbIX anrebp (cMm. mMoHorpadmm Alexei Kanel-
Belov, Yakov Karasik, Louis Halle Rowen, Computational Aspects of Polynomial Identities: Volume I,
Kemer's Theorems, 2nd Edition, Monographs and Research Notes in Mathematics., Boca Raton, FL:
CRC Press, 2016, ISBN: 978-1-4987-2008-3 , 418 pp. a Takxke http://mi.mathnet.ru/rus/fpm16,
http://mi.mathnet.ru/rus/fpm1072).

6. [lokasaHa pykoBoguTenem npoekTa fiokanbHas koHeuHas 6a3npyemMocTb U fokarnbHas
npeacTaBMMOCTb MHOrooopasui anrebp (npobriema Lnexta). MokasaHo, 4To Mobas cuctema TOXOEeCTB
OT OrpaHWYEeHHOro Y1cha NepemMeHHbIX cregyeT U3 KOHeYHOM NoacucTeMbl. B To e Bpemsi nocTpoeHa
BGeckoHevHo HbasvpyeMas cuctema ToxaecTB. [JokasaTenbCTBO UCMNOMb3YeT COOBpaXeHUsi CBA3aHHbIE C
HEKOMMYTaTUBHON anrebpanyeckon reoMeTpuert 1 NpMBEro K MOHMMaHMIO KoHLenuun 'paccmaHoBOM
anre6pbl Hag, NosiemM NPON3BOITbHON XapakTEPUCTUKK, BKITKOYAA XapakTepUCTUKY 2. TO AaeT Hagexay
Ha BO3MOXHOCTb MOCTPOEHNS CynepTeopum B 3TOM Criydae.

7. PykoBoguTternb npoekTa pa3paboTtan TEXHWKY 4oKa3aTernbCTBa KOHEYHOW 6asmpyemMocTu
MHOroo6pasuii anredp cBA3aHHyL0 C NpUMEHEHNEM neMMbl ApTUHa--Pucca 1 cBA3aHHbIX C HeW
coobpaxeHun. PykoBoauTtenb npoekta coBmecTHo ¢ . Puncom u L. Cernoii paspaboTan cnocob
(OCHOBaHHbIN Ha PacCMOTPEHUM BEKTOPA NMPVBUNEMMPOBAHHbBIX YIIEHOB), NO3BONAOLLIA YBUOETD,
Hanpumep, Kak cooTHoleHns $(x+\lambda_ny)100M}$ He BRekyT HUNbnoTeHTHocTb $x+\delta y$ npu
$\delta\notin\{\lambda_i\}$. 3To moxeT gaTb kntod K pelieHuto npobrembl Kete. Mpun atom paboTaet
CBOEro pofa HekoMMyTaTMBHOe 0600LLeHKe nemmbl ApTuHa--Pricca, cBsi3aHHOe CO CpaBHEHUEM
naeanoB Ha NPUBUIEMMPOBAHHBIX YSIeHaX U MPYBUIErMPOBaHHbIX YNEeHOB naeana.

8. CornacHo Teopeme LLUnpLioBa o BbICOTE, KOHEYHO-MOPOXOEHHAsA anrebpa ¢ TOXaAeCTBOM NpUBOAUTCS
K KyCOYHO-Nepognyeckomy Buay, T.e. ABMASETCH JIMHENHON 000MOYKOM MHOXECTBA 3IEMEHTOB BMAA

Sy {i_ 1Yk 1N\cdots y _{i s}k s}$ roe $y i$ npuHagnexxat koHeuHoMy MHOXecTBY $Y$, umeHyemomy
6asucom LupLuosa, n $s<H(A,Y)$~-- BbicoTbl anrebpbl $AS. Bbino npoBedeHo nccrneaoBaHne
MHoxecTB $Y$ (nokasaHo, 4To B kavecTBe $Y$ MOXHO B3ATb MHOXKECTBO CIOB CTENEHN He Bhille $n$,
roe $n$~-- MakcmarbHbI pasmep MaTpuL, BCE TOXOECTBa KOTOPbIX BbINOMHATCA B $AS, nonyyeHb!
oueHkn Ha $H$ (BnnoTb Ao cy6aKkcnoHeHUMarnbHoM, NofIMHOMUaribHas OLLEHKa, Mo BCel BUAMMOCTH,
cBsi3aHa ¢ paboTol Ha rpadax Po3n n Teopemamm pamceeBckoro Tuna). iccnegoBaHve BEKTOPOB
cTeneHen onga anrebp, NpeacTaBUMbIX MaTpULLaMn1, NMPUBOAMUT K U3YHEHMIO CUCTEM IKCMOHEHLMANbHO-
AVMOGaHTOBbIX ypaBHeHWn. B aTol cBsAsu A A. YnnukosbiM, 1 A.A. BenoBbiM GbINo nokasaHo, 4to $p$-
NYHOE PasfoXeHWe PeLLEHNN CUCTEMbI SKCMOHEHLMarNbHO ANOGAHTOBbLIX YPaBHEHNIA C OCHOBAHUSIMM
SKCMOHEHT IeXaLLyiM B Mofie MOSIOKUTENBHON XapakTEPUCTUKK, OMNMUCHIBAOTCS PErynspHbIM S3bIKOM.
AHarnormyHsliM obpasom, nocrnegoBaTensHocTb anemeHToB $\{a_i\}$ koHeuHoro nonsa $F$ aBnseTcs
dopmManbHbIM psigom Tennopa ana anrebpavyeckon yHKLUM Torga 1 TOMbKO Toraa, Koraa cylecTsyeT
KOHEYHbI aBToMaT, Yntarowmin $p$-nuHoe pasnoxeHne yncna $n$ n Bbluncnsoumin $a_n$
($p=Char(F)$) (knaccuyeckas Teopema). [JokasaTenbCTBO 3TOr0 YTBEPXKAEHUS NEPEKIMKAETCSH C
AoKasaTenscTBOM rvrnoTes Benns.

9. NHTepnpeTunpysa GykBYy andgaBuTa Kak COCTOsIHME aBToOMaTa, a fieMeHT Monyrpynmbl -- Kak LEenoyky
nokansHoO B3anmoaencTByowmx asTomatos, A.A. benosbiMm 1 A.A. IBaHoBbIM-lorogaeBbim 6binia
MOCTPOEHa KOHEYHO OnpeaeneHHon Nomnyrpynnbl ¢ 4OCTAaTOMHO 60MbLLON PEKYPCUMBHOWM Pa3MEPHOCTBIO
lenbdaHpa-Kvpunnosa. Bbino 661 MHTEPECHO 1 BaXHO NOMYYUTb KOHEYHO ONpeaerieHHyo Nonyrpynny ¢
pa3mepHocTblo enbdaHaa-Kupunnosa pasHom 2.5. Tem e metogom U.A. MBaHoBbIM-IlorogaeBbim
ObI10 NOKa3aHo, YTO NpoBepKa

TOrO, SABMISIETCS W AAHHbINA 3NIEMEHT AENUTENeM Hyns B KOMbLLe C KOHEYHbIM 6a3ncom MpebHepa
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naeana COOTHOLLEHWI anropUTMUYECKM HepaspeLumma (YTo AaeT oTBeT Ha Bonpoc B.H. JlaTbiwesa).
OTmeTMM, 4YTO ANs MOHOMMWarbHbIX anrebp aTa npobnema paspelumma. (CM. gucceprtauno N.A.
VMeaHoBa-lNorogaesa, npeaLLecTByOLLYHO peLLeHmio npobnemsl LeepuHa--Canvpa). OTMeTum, 4to
Haudaro gestensHocTu ¢ V.A. ViBaHoBbIM-ITorogaeBbiM GbiS10 CBA3aHO ¢ 3agadven A. Tooma (CBsi3aHHOM
€ 06paboTKOM N300padKeHNIA) O NIIOCKOM SBOMIOLMN NATTEPHOB , BO3HUKLLEN Briarogaps positive rates
conjecture.

10. AA.Benoeeim 1 N.A.BaHoBbIM-TlorogaeBbimM pelleHa npobnema LLespunHa-Cannpa -- nocTpoeHa
KOHEYHO onpeaeneHHas 6eckoHeyvHast HUnb-nonyrpynna ¢ ToxgecTsom $x"9=03. Bonpoc 6bin
noctaeneH B CBepanoBckon TeTpagun. B HacTosiee Bpemsi eCTb Maro 3¢dheKTMBHbIX METOAOB
NOCTPOEHNS1 KOHEYHO NpeACTaBMeHHbIX 00 LEKTOB. [Mpy NOCTPOEHNM HUMBNOMYrPYNMbI pa3paboTaH
HOBbI METOZ TaKMX MOCTPOEHWI, NCMONb3YIOLLMIA anepuoanyeckme mo3avkn. B yactHocTw, criosa
paccMaTpMBalOTCS Kak MyTU HA reOMETPUYECKOM PaBHOMEPHO-3NIMNTUYECKOM NPOCTPaHCTBE,
obnaparoLLeM anepruoandecKor NpMpoaon U Habopom creluanbHbIX CBOCTB. Npobnema LLeBpuHa-
Canvpa TpebyeT MeToa0B, CBSI3aHHbIX C reOMETPUEN anepnoanyecKkmnx Mo3amk Ha paBHOMEPHO-
3NMMNTUYECKOM MNPOCTPaAHCTBE, KOTOpble 1 Obinv pa3paboTaHbl.

11. KomburHaTopuka cfoB 1 cxembl Po3un, Teopembl Tvna Teopemsl Beplumka--Jinswmua. BmecTe ¢
ydeHukom A.J1. YepHaTbeBbIM NOMyYEH KPUTEPUIN TOFO, YTO CUMBONMYECKas ANHaMVKa NopoXaaeTca
nepeknagbiBaHMeM OTPe3KOB, TeM CaMbIM ObIT JaH OTBET Ha BOMPOC, NocTaBneHHbi . Po3n B 1979 ..
(YyTb no3xe s NoYTN NEpPUOSUHECKUX COB yaoBrneTBopsitowymx i.d.o.c.-condition S. Ferenci n
L.Zamboni He3aBMCMMO NOMy4Mnn aHarnornyHbli pesyrnbtar.) BmecTe ¢ yyeHukom U.B. MutpodiaHoBbIM
nony4yeHa Teopema Tuna Teopemsl BepLumka -- JlvBLLML @ AatOLLYy0 KPUTEPUI TOrO, YTO NOYTH
nepvoguyeckoe ceepxcrioro 3agaetcs HDOLL-cucTemon (nepBoe NpoaBKeHMe Mo 3Ton npobneme
6bir0 B 1986 rogy). 3to nossonuio .B.MutpodiaHoBY peLumnTb N3BECTHbIE NPoGieMbl, MOCTaBMEHHbIE
A. A. MyyHukom, KO.J1. MputbikuHbiM 1 AJ1. CEMEHOBBIM: YCTAHOBUTb anropuUTMUYECKYH0 pPaspeLLIMmMocTb
MPOBEPKM NEPUOANYHOCTY a Takke novTn nepmoanydHocT HDOLL-cucTembl. AHanormvHbIv pesyrnbTtart
ObIn He3aBmcumo nosyyeH F. Durand'om. NokasaHo, YTO ecrin cTapLumMii KO3dhdMUNEHT MHOro4YneHa
$P(x)$ nppaumoHaneH, a $W$ ecTb croBo, cocTaBneHHoe 13 NepBbIX ABOUYHBIX Lndp ApobHOI YacTu
${P(n)}$, To konmn4ecTBO Noacnos ArmHbl $n$ crnosa $W$ npu gocTaTouHo GonbLLMX N SBRSIETCS B
TOYHOCTU NonHoMoM oT $n$. MpeanonaraeTcs NPUMEHUTL TEXHKKY cxem Po3u 1 TeopeM Tuna
Bepwuka--Jlnewmua ons rmnotesbl [MM30 u Ana nsydeHns KOHKpeTHbIX ToMeK BO dopakTanax Posu n ana
AanbHenwero nccnegosanmns HDOLL-cuctem, B 4acTHOCTM NpoGnemM COBNaaeHnst CBEPXCIIOB U
coBnageHus sa3blkoB. O. PyxoBuyem paspaboTaHa KOMNblOTEpHasi cMCTeMa ANa AokasaTenbcTsa
Hannumna nHaykumm Posn, camonogobusi n aneproguyeckmx ToMek 1 JokasaHo CyLlecTBoBaHWe
aneproguyeckmx ToMeK BO BHELLHEM Bunnmapae BOKpYr NpaBUibHOTO ABEHaALaTMYroNbHUKA.

12. CoBmecTHO ¢ N.A. Puncom Gkifa HavaTta paspaboTka Teopmmn KaHOHUYECKMX hopM 4519 Korew, a
TakKe KOHLenumu rmnepdonmnyeckoro KosnbLa (noka BecbMa npefsaputensHast). bbino nocTpoeHo
GeCckOHeYHOMEpPHOE Tero, KOHEYHO NOPOXOEHHOE Kak KomnbLo. bbina noHaTa npobnema Kete.

4.9. NepeyeHb 060pyaOBaHUSA, MaTe puanoB, MH(OPMALIMOHHLIX U APYrUX PeCypPCcoB,
MMEOLLMXCA Y HAy4HOrO KOSINeKmBa Ans BbINOSIHEHUA NPOEKTa (8 MoM Yucsie — onuckbieaemcsi
HeobxodumMocmb UX Ucrosib308aHusi Osisi peanu3ayuu npoeKma)

He nmeetcs

4.10. NnaH paboTbl Ha NepBbIX roa BbINOMHEHUA NPOEKTA (8 MOM Yucrle yKa3biearomcs
3annaHupoeaHHble KOMaHOUPOBKU IO MNPoeKmy)
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Ha PYyCCKOM A3blKe

1. Mpegnonaraetcs paboTaTb Hag Bonpocamu cBadaHHbIMK ¢ $\Ind$-cxemamm n $D$-Mogynamm.
WNcenepoBaTb (oyHKLMM pocTa 1 pasmMepHOCTM anrebpanyeckmx MHOroobpasuii asToMopd3mMoB,
3KBMBArEeHTHOCTWN KaTeropuin Moayrnei Hag anrebpamu andpepeHumansHbIX onepaTopos M MMnoTesbl
KoHLeBu4a 0 COOTBETCTBUN.

2. MNpepnonaraeTcs fokasaTb anropuTMUYECKYHO HEPa3PELLMMOCTb NPOBeMbI BIIOXeHUst adodpMHHOM
npsiMon B anrebpanyeckoe MHoroobpasuve.

3. MNnaHupyeTcsa npoBecTn UccregosaHue no npobneme cynepnosnumm anrebpandeckmx yHKLUA a
Takke psagoB Tennopa anrebpanyecknx yHKUMn. B LeHTpe BHMMaHUS - B3aMMOOTHOLLEHWE
aBTOMAaTHOro s3blka ¢ rpynnamu Manya.

4. B cBeTe Bonpoca JlaTbilweBa 0 HUMb-KombLEe npegnonaraeTcs paborarb Haf NOCTPOEHNEM
arieMeHTa, aHHYNMPYIOLLEro naean NopoXaEHHbLIN CTEMEHSMU 3IEMEHTOB B KOHEYHO OnpeaeneHHOM
Konbue. [1ns noarotoBkM atakm Ha npobnemy JlaTbilweBa npegnonaraeTtcs pabotaTb Hag Bonpocamm
LWeBpuHa, nccnegosatb HUMbL-MOSYrPyNmbl.

5. MNpeanonaraeTtcs uccrefoBaTb KOHEYHO NOPOXAEHHbIE (Kak anrebpbl) Tena.

A. YinnkoB nnaHMpyeT 3aHATbCA Npobriemon cyneprnosnummn anrebpanyeckmx dyHkumi. . KapnywkmH
NraHMpyeT 3aHATLCS anropUTMUYECKON HePa3peLLMMOCTH NPoBembl BrOoXeHWs addmHHON NpsSiMON B
anrebpanyeckoe MHoroobpasue.

@. PyxoBuWd nriaHMpyeT 3aHATbCA UCCriefoBaHneM NpaBUibHOrO 12-yronbHuka, COBEPLLEHCTBYS
KOMMbIOTEPHYIO CUCTEMY [joKa3aTenbcTBa dypaktansHocTu. [1.l'yceB nnaHnpyeT 3aHATLCS U3y4eHnemM
pob0TOB B CryvanHbIX NabupuHTax 1 Yepes 3T0 CTPOUTb KOHTPMPUMEPDI, HAaNpUMep CTPOUTL NaBUPUHT
Tpebytowmin ona obxona gmKcupoBaHHOE Yncrio KamHel. E.KoHgakoBa nnaHmpyeT 3aHATLCS poboTamm
B NabupuHTax, CHabXeHHbIX AaTynKaMu CryvanHbIX Yucen.

MpepnonaratoTcs komaHamposkn A. Enmwwesa B Mapwk n B 3pannb ans uccnegosanus $D$-moaynen,
KoMaHaupoBku B MNapwx u JTloMnHmn ons B3aMMoaencTBms Co cneumanmctamm no KOMGUHaTOPUKK CroB,
komaHauposka B CLLUA ansa obuieHusa co cneymanuctamm no Mo3aukam, B 4acTHOCTH, ¢ ['yamaHoMm-
LWtpayccom. Mpegnonaratotca komaHaMpoBky B MNapwk ana obweHus ¢ A. Spuunep n B M3pavne ong
o6weHusi ¢ . Puncom, L. Cernon, A. FOxacom. MnaHnpytoTcsa komaHaMpoBKY B OOMHOYpr
(Benmkobputanus) ansa Bzanmopenctemsa ¢ A. CMokTyHoBWY 1 T. JleHaraHoMm.

Ha aHanutcKoM si3biKe

1. Research on $\Ind$-schemes of automorphisms and algebraic $D$-modules. Investigation of growth
functions, Morita (auto)equivalences of algebras of differential operators, and correspondence
(Kontsevich) conjectures.

2. Proof of algorithmic undecidability of the affine line embedding problem.

3. Inquiry into the superposition problem for algebraic functions and their Taylor series. Automata
approach; correspondence between automata properties and Galois groups.

4. In light of LatysheV's question on nil rings, we plan to work on construction of an example of an element

which annihilates the ideal aenerated by the powers of elements in a finitely presented rina. Investigation
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of Shevrin's problem on nil semigroups in connection to the attack on Latyshev's problem.
5. Study of skew fields which are finitely generated algebras.

A. Chilikov plans to study the superposition problem. D. Karpushkin plans to study algorithmic the affine
line embedding undecidability problem.

F. Rukhovich plans to work on the properties of the outer billiard dynamical system generated by a
regular dodecagon and on improvement to his algorithm of fractal recognition. D. Gusev will be studying
robots in random labyrinths and constructing counterexamples to various questions related to the main
line, such as an example of a labyrinth whose traversal requires a fixed number of points. E. Kondakova
will be researching robots in labyrinths endowed with random number generators. D. Karpushkin plans to
study the algorithmic undecidability problem of embedding of the affine line in an algebraic variety.

The Supervisor and A. Elishev are planning to undertake trips to France and to Israel in connection with
their research on $D$-modules and $\Ind$-schemes and to report on their progress on multiple
international conferences. The Supervisor and team members will be required to attend conferences
and talks in Paris and in Lumini, France (combinatorics of words), in the USA (aperiodic tiles; in
particular, joint work with Ch. Goodman-Strauss). There is planned collaboration with A. Ershler (Paris,
France) and with E. Rips, Z. Sela, and A. Juhasz (Israel). Also planned is a trip to the University of
Edinburgh (Scotland, UK) and communication with A. Smoktunowicz and T. Lenagan.

4.11. NMnaHnpyemMoe Ha NepBbIA roa coaepxaHne paboTbl KaKAoro OCHOBHOIO UCMONHUTENS
NpoeKTa (8Knroyasi pykoeodumerisi MPoeKkma)

U.A. MiBaHoB-llorogaeB nnaHupyeT paboTtaTb Hag Bonpocamu LLeBpuHa, n BmecTe ¢ A.A. benoBbim
(npuBnekasi, ecrm nony4ntca, A. CMOKTYHOBWUY) Hag npobriemon JlaTbiweBa 0 KOHEYHO onpeaeneHHOM
HUIb-KOrbLLE.

A. Envies coBmecTHO ¢ A.A.BenoBbiM nnaHvpyeT 3aHuMaTbes kombuHaTopukon $D$-monynein, IND-
CXeMaMu 1 NX gM3NYECKUM NPUTOKEHUSM.

A.A. bernos npeanonaraet paGOTaTb Ha[ TEeKCTOM AOKa3aTtesibCTBa I'Ip06J'IeMbI KeTe.

4.12. OxmpaemMble B KOHLE NEPBOro roga KOHKpeTHbIe Hay4YHble pe3ynbTaTbl (¢hopmMa U3oXKeHus
domkHa Gamb 803MOXHOCM b NPOBECMU 3KCIepmu3y pe3ysibinamoe U OUeHUMb cmeneHb
8bLIMNOJIHEHUSI 3asi8J/IEHHO20 & NMpoeKme rnsiaHa pabomai).

Ha pyCcCKOM fi3biKe

1. JokasatenscTBO anropuTMMYECKOM HepaspeLLMMOCTH NpobrieMbl BRoxeHUst adodmHHON NPSMON B
anrebpanyeckoe MHoroobpasue.

2. MNnaHnpyeTcsa NpoBecTU nccregoBaHue no npobreme cynepnosuumnm anredbpanyecknx dyHKL MR, a
Takke psagoB Tenrnopa anrebpanyecknx qyHKL M.

3. MNpennonaraetcs nony41Tb Tonosnorndeckme 0606LweHnsa Teopemsl 'yamaHa-LUTpaycca.

4. MNpegnonaraetcs pewmnts Bonpochkl J1.H.LLeBprHa -- NOCTPOUTL KOHEYHO OnpeaeneHHyo
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6EeCKOHEYHYIO HUMb-MOMYTPYNNy HEOrPaHUYEHHOIO NHAEKCA a TaKKe KOHEYHO onpeaeneHHyo
GECKOHEUYHYH HUMNb-MONYrpynny ¢ ToxaectTsom $x"2=09.

5. MNpegnonaraetcs nony4nTtsb cregyoumin pesynbTart. MNycte $g, \{f_i\} {i=1}Ainfty$-- nonapHo
HenponopLyoHanbHble ogHopoaHble dopmbl cTeneHn $k$, $n_1<<n_2<<\dots$~-- pocTaTo4HO GLICTPO
BO3pacTatoLLasi nocrieaoBaTenibHoCcTb. Toraa us Habopa cootHoweHu $f_iXn_i}=0$ He cnepyeT
HUnbnoTeHTHocTb $g$, T.e. cooTHowweHre $g"k=0$ Hu ansa kakoro $k$.

6. Mpegnonaraetca co3gaTtb TEKCT AoKasaTenbcTBa I'IpO6J'IeMbI KeTe.

7. I'Ipe,u,nonaraemﬂ ycoBepLIeHCTBOBaTb CUCTEMY KOMIMbHOTEPHOIo A0oKa3aTesibCTBa CyLeCTBOBaHUA
anepnoanvecKkmnx To4eK N OCyLLECTBIIEHUN CXEMbI Poan.

Ha aHanutcKoM Ssi3bIKe

1. Proof of algorithmic undecidability of the affine line embedding problem.
2. Inquiry into the superposition problem for algebraic functions and their Taylor series.
3. Topological generalization of the Goodman-Strauss theorem.

4. Resolution of the question of Shevrin -- construction of an example of infinite finitely presented nil
semigroup of unbounded index, as well as an example of infinite finitely presented nil semigroup with
identity $x"2=08.

5. We plan to prove the following result. Let $g, \{f i\} {i=1}\infty$ be homogeneous forms of degree $k$
such that no two forms are proportional to each other; let $n_1<<n_2<<\dots$ be a rapidly enough
increasing sequence of positive numbers. Then the set of identities

$f_iX{n_i}=0 does not imply the nilpotence of $g$ (the existence of $k$ such that $g’k=09).

6. Resolution of the Koethe conjecture.

7. Improvement in computer-based proof of existence of aperiodic points and the implementation of the
Rauzy scheme.

4.13. MNepeyeHb NNaHMpyeMbIX K MPUMOOPETEHUIO 3a CYET rpaHTa 06opyaoBaHMs, MaTe puanoB,
MH OPMaALIMOHHBLIX U APYTUX PECYPCOB ASA BbINONTHEHUSA NPOEKTa (8 moM yuciie —
onucbieaemcsi He06xo0UMOCMb UX UCIMOJ/Ib308aHUsl On1s1 peasiu3ayuu npoeKkma)

He nmeeTtcs

4.14. ®ann ¢ gononHutenbHon uHcpopmaumen 1
C rpadwikamm, droTorpadmsivm, pucyHkami u MHom uHdopvaumei o cogepraHum npoekta. B dopmvate pdf, oo 3 M6. TekcT B chainax ¢
[AononHuTensHon uHdopMaLmen omHeH NPMBOAUTLCSA Ha pycCKoM A3bike. MepeBoa Ha aHIMUACKUIA A3bIK TpebyeTcs B TOM crlydae, ecrv

3asBMTENb OLIEHMBAET AAHHYIO MH(POPMALMIO CYLLIECTBEHHOI Arsl IKCnepTa.

4.15. ®ann ¢ gononHutenbHON nHhopmaumen 2 (ecsiu uHghopmayuu, npueedeHHol e ¢haiine 1
OKa)kemcs Heaocmamquo)
C rpadwikamn, ooTorpadmsimi, pucyHkam u nHom uHcopmaumen o cogepraHum npoekta. B doopmvate pdf, oo 3 M6.
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Mognuck pykoBoauTens NpoekTa IAS. Benos/
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dopma 5. 3anpawmBaemoe puHaHcmpoBaHmne Ha 2017 rog,

5.1. NMnaHnpyemble pacxofbl MO NPOEKTY

Ne Cymma pacxofnoB
HanpaBneHus pacxoaoBaHUs rpaHTa

n.n. (TbiC.pyo.)
BCEIo 6000
BosHarpaxaeHue 4neHoB Hay4YHOro KOMMeKTuBa (C yHeTOM CTPaxoBbiX 5000
B3HOCOB BO BHEGOMKeTHbIE (POHAbI, €3 NuL, KaTeropmm «BCnoMoraTernbHbIN
nepcoHarn»)
BosHarpaxkaeHue nuu, Kateropmm «BCroMoraTenbHbIn nepcoHany (C y4eTom 200
CTpaxoBbIX B3HOCOB BO BHEOKOAKETHbIE GOHAbI)

1 MToro Bo3HarpaxaeHue (C y4eTOM CTPaxoBbiX B3HOCOB BO BHEOHOOKETHbIE 5200
dhoHAbI)

2 |Onnata ycnyr CTOPOHHUX OpraHM3aLuii Ha BbIMNOSTHEHME Hay4YHOro NPoeKTa 0
(He Gonee 15 NPOLEHTOB OT CYyMMbI rpaHTa)

3 Pacxoabl Ha npMobpeTeHne obopynoBaHNs 1 UHOTO UMYLLIECTBA, 0
HeobxoauMbIX AN NPOBEAEHNS HAy4YHOro UCCIe4oBaHNs (BKMOYAs MOHTaX,
nycKko-Hanaaky, obyvyeHne COTpyaHUKOB Y PEMOHT)

4 Pacxoabl Ha npMobpeTeHne MaTeprasnoB M KOMNEKTYIOLWMX A58 MPOBEAEHNS 0
Hay4YHOro nccnegoBaHus

5 MHble pacxogbl ANs Lenen BbINonHeHNs NpoeKTa 200

6 HaknagHble pacxoabl opraHM3auum 600
(He 6onee 10 NPOLEHTOB OT CYyMMbI rpaHTa)

5.2. PacuumcppoBka nnaHupyeMbIX pacxonoB

Ne
n.n.

1

HanpaBneHus pacxogoBaHusi cpeACTB rpaHTa, paclumdpoBKa

WToro Bo3HarpaxaeHue (C y4eTOM CTPaxoBblX B3HOCOB BO BHEGIOAKETHbIE IOHAbI)

(yKaSbIBaeTCﬂ CyMMa BO3HarpaxaeHua (BKJ'IPO‘-Iaﬂ pykoBoauTens, OCHOBHBLIX VCNOMHUTESNEN N MHBbIX UCTIOSNHUTENEN, npuenekaemMbix K
BbINMONTHEHUIO pa60T no npoeKTy), BKINKO4aA yCTaHOBINEHHbIE 3aKOHOOATETbCTBOM Poccwuiickon ¢e,qepau|/||/| rapaHTum, OTYACIIEHUA NO
CTpaxoBbiM B3HOCaM Ha obsiEaTenbHOe NeHCMOHHOe CTpaxosaHue, Ha obsEaTenbHoe MeanLIMHCKoe CTpaxoeaHue, Ha obseaTensHoe
coumansHoe CTpaxoBaHWe Ha Criydaii BoEMEHHON HETPYLAOCNOCOBHOCTU U B CBA3N C MAaTEPUHCTBOM, Ha 0bsizaTenbHoe coumansHoe
CTpaxoBaHVe OT HECHACTHbIX CIy4aeB Ha NPOU3BOACTBE U NPOECCUOHATbHBIX 3a00NeBaHNIN)

5200 TbIiC pyb

Onnarta YCIyr CTOPOHHNX OpraHM3aLmin Ha BbIMOSHEHWE HAY4YHOrO NpoeKTa
(Np1BOAMTCS NEepeYeHb NaHMpPyeMbIX IOFOBOPOB (CHETOB) CO CTOPOHHMMM OPraHU3aLmMsMK C YKasaHueM npeameTa v CyMMbl KaXIoro
[Joroeopa)

He nmeetcs

Pacxopabl Ha I'IpVI06peTeHVIe 060py,D,OBaHVIFI M NHOIo NMYyLLIECTBAa, HeobxoaMMbIX Anis npoBegeHnd
Hay4HOro UccriefoBaHus (BKIKOYasi MOHTaX, MyCKO-Hanagky, obydyeHne cCoTpyaHVKOB Y PEMOHT)
(NpeacTaenseTcs nepeydeHb NIaHMpyeMbIX K 3aKyrnke 000pyaOBaHNS Y MHOTO MMYLLECTBA, HEOOXOAMMBIX s NPOBEAEHUS HAyYHOrO
1ccrieoBaHusl)

Het

PaCXO,D,bI Ha an06peTeHMe MatepuarioB U KOMMIEKTYOWMX OJ14 npoBeaeHnA Hay4HOro
vccneaoBaHus
(NpeacTaBnseTCs pacLmMgpoBKa 3ansiaH1POBaHHbIX MaTEPUAIIOB U KOMMIIEKTYHOLLKIX)

Het

MHble pacxogbl ANst Lenen BbIMNOrHEHNsI NPoeKTa
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(I'IpVIB),D,SlTCﬂ MHble 3aTpaTbl Ha Lesn BbINOSTHEHUA NPOEeKTa, B TOM YACT1e Ha KOMaHOMPOBKK, onfiaTy YCyr CBA3W, TPAHCMOPTHLIX YCIyT,

pacxofbl He pacLPOBLIBAKOTCS)

200 TbIC pyo.

Mognuck pykoBoanTeEns NpoekTa /Afl.Benos/

Moanuckb pykoBoauTeNns opraHn3aumm (YrnorHOMOYEHHOrO NPeaCTaBUTESs, AENCTBYHOLLEro Ha

OCHOBaHWN OBEPEHHOCTH), NeYaTb OpraHM3aLun.
B cnyyae nognucaHyisi hopm 3asiBkv YNONHOMOYEHHBIM NPEACTaBTENEM OpraHM3aLmm K NeYaTHOMY 3K3EMMIISPY 3asiBKN npuriaraeTcst
JI0BEPEHHOCTb (KOMWSi SOBEPEHHOCTM, 3aBEepeHHast NeYaTbio OpraHu3aLmm).

M.I1.
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