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21 Computer & Data Science / 2

Neural SDE pinsa Haxo>kgeHUss MOMEHTOB Pa3IagKUl BPpeMEeHHBIX
pAnOB

Author: Usan Ianait™™

Co-authors: Bagum Crpiskos 1. Snyapa Bnagumupos !
' MOTH

Corresponding Author: papai.id@phystech.edu
JlaHHast cTaThsl MpeaJiaraeT pasBUTh MaTeMAaTMUECKUII alllapar, Ha KOTOPOM CTPOMTCS MOJENb
Neural SDE. B Hei1 paccMoTpeHO, KaK BbIUMCIeHIe (pa30BBIX TPAEKTOPMI CTOXaCTIUeCKMX A PepeHIMaTbHBIX
ypaBHeHMII 06ecrieunBaeT KaueCTBEHHBII IPOrHO3 aHOMAJINIL BO BpeMEeHHOM psafxy. Takum o6pasom,
3TO IPELOCTaBNT KaK BO3MOKHOCTB 3 pekTrBHee 60POTHCA € IITyMaMI, TaK U, B UaCTHOCTM, ITOJI€3HBII
MHCTPYMEHT I YIPeKIeHNs IIOSBIEeHNS TaK Ha3bIBaeMbIX UepHBIX Jiebeell - pe3Kyx IepeMeH
IOBeIeHsI BpeMEHHBIX PANOB, KaK CJIyUailHbIX ITpoLieccoB. I1ogo6HOro poga aHOMAaIN CITIOCOOHBI

HapyLIUTh KoppeKTHYo padory Neural SDE B By BHICOKOTL KOPPEIIALIUY 2I€EMEHTOB aHAIU3IPYEMOIT
BBIOOPKM MEX/Ty COOOIL.

17 Computer & Data Science / 3

ITonck YHuBepcansHoro Tpurrepa

Author: Stepan Trifonov'

Co-author: Koucrautun Apxumnenxko

' MoTH
® UCII PAH

Corresponding Author: trifonov.sd@phystech.edu
B npenTaBieHHOM MCCIIeROBAHUY 06CYKAaeTCs IIOMCK YHIUBEPCATIBHOTO TPUITepa IS HEMPOHHBIX
cereit (paccmorpena momens GPT-2). [lo6aBieHme Tpurrepa CIoCOOCTBYeT HeIpPenCcKa3yeMoMY

IIOBEIE€HNIO MOEJV, B UaCTHOCTH - TeHEpanVsI HELIEH3YPHOTO TEKCTA. TpI/Irrep MOKHO IIPMMEHUTDH
K pOACTBEHHBIM MOIEIAM.

17 Computer & Data Science / 4

IIpmBaTHOCTHh METOK B BEpTUKAIBHOM (pefepaTMBHOM O0yYeHIN

Authors: Aleksandr Beznosikov'; Kseniya Shastakova!

! Moscow Institute of Physics and Technology
Corresponding Author: shestakova.ko@phystech.edu

BeptuxansHaoe ¢peneparusHoe o6yuenue (VFL) - onHO 13 aKTMBHO pa3BUBAIOIIIIXCS HAIIPaBIEHMIL
pacpeeseHHOTO MaIINHHOTO 00yuenus. HecmoTps Ha To, uto B x0xe VFL cTropoHb! He mesarcs
JIOKUIBHBIMY JAHHBIMI HaIpAMYI0, yTeuKa JaHHBIX BO3MOKHA IIPU Ilepefaue IIPOMeKyTOUHBIX
pe3ynbraToB. B mamHOI paboTe paccMmarpuBaercs IpobjeMa IPUBATHOCTU B paclipefeeHHBIX
Mofensax KoMIbioTepHoro 3peHust. Ha npnmepe ResNet nsyuena sdpdextusrocts araku Kmeans
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7 3aIlIMTHI OT Hee IIPY IIOMOIIM perysapusannuu. PaccMaTpuBaloTcs pasinuHble pacipeerleHHbIe
apxuteKTypsl ResNet, B T.u. pasiIuuHble paclpeeaeHNs CJI0eB ICXOTHOI MOAEeIN MKy YUaCTHIUKaMU
VFL u pasnuusbie BuObl OCTOOpaboTky. B xome mcciemoBaHMs ITOJIyYeH aJTOPUTM 3aILATHL,
IO3BOJIAIOIINI YBEJIMUNTh METPUKU IIPUBATHOCTU 10 20%.

21 ®PynpaMeHTAJIbHAA MaTeMaTHKa / 5

Grading Structure for Derivations of Group Algebras

Authors: Andronick A. Arutyunov'; Igor Zhiltsoff'

' MIPT
Corresponding Author: zhiltsov.is@phystech.edu

We give a way of equipping the derivation algebra of a group algebra with the structure of a graded
algebra. A non-trivial graduation is obtained for all groups that are not perfect. Moreover, a graded
derivation algebra can be equipped with the structure of dg-algebra.

17 ®yHpaMeHTaNbHAsA MaTeMaTIKa / 6

Optimization with Markovian Noise
Author: Boris Prokhorov'
Co-author: Aleksandr Beznosikov '
! Moscow Institute of Physics and Technology
Corresponding Author: prokhorov.bi@phystech.edu

In this work we study lower bounds for optimal convergence rates in stochastic

optimization with smooth strongly convex objective function and first-order markovian oracle. In
these settings we provided lower bounds matching previously known

upper bounds for a wide family of target functionals. Optimal rates remain unknown

only for the special case of small noise.

17 PyHpamMeHTaJIbHAad MaTeMaTUKa / 7

KoppekTHOocTh anropurma pasdopa LC(k)-rpammaruk

Author: Jennc Inesoit’

' MIPT
Corresponding Author: shpilevoi.d@phystech.edu
HasBanue pa6ors! - KoppekTHOCTS anropurma paséopa LC(k)-rpammaruk.
B mamHo11 paboTe npencraBieH aaroputm pazdopa LC-rpaMMaTuK, SBISIOIIMIICIT YCOBEPIIEHCTBOBAHIEM

anropurMa pasbopa LL-rpammaTtux. Bouto mpoBeieHO [OKA3aTENbCTBO KOPPEKTHOCTH AJITOPUTMA
pas6opa LC(1)-rpammaTux.
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17 dyHpaMeHTAIbHASI MaTeMaTHKa / 8

HikHIe OLEHKM 4YIlceJI He3aBUCMMOCTU rpadoB pacCTOSHUIL €
peprunmaamu B {—1,0, 1}"

Authors: Aupapeir Paitropoackuit'; Apryp Axuspos'

' MOTH
Corresponding Author: akhiiarov.ar@phystech.edu

Uccnenyrores Benuunusl m(n, k_1, ko, k1, t) MakcuMaabHO BO3SMOKHOTO pasMepa MHOKECTBA BEKTOPOB
¢ pMKCIPOBaHHBIM KosmuecTBoM KoopauHat —1, 0, 1, 061a1aro1ero TeM cBOMICTBOM, UTO HUKAKIIE

JiBa BEKTOpa He MIMEIOT CKaJIIpHOe IponsseneHue ¢. IIonpoGHO paccMaTpMBaeTCsl CIydaii, KOrja

k_y ~ Kk in, ko ~ kin, k1 ~ kin,t ~t'nopun — co,ak’ |, k{, "€ (0,1) — puxcuposaHHbIe
KOHCTaHTHL. B paGote mpuBopsTcs HOBble HIDKHME oueHK m(n, k_1, ko, k1,1).

17 Computer & Data Science / 9

JexogupoBaHMe CUTHAJIOB rOJJOBHOTO MO3ra B ayAMOJaHHbIE

Author: Muhammadsharif Nabiev!

Co-author: Pavel Severilov !

' MIPT
Corresponding Author: nabiev.mf@phystech.edu

B nannoii pabote ucciaegyeTcs IpodieMa TeKOAMPOBAHIA CUTHAJIOB TOJIOBHOTO MO3Ta B 2y AMOCUTHAJIBI

C UCIIoIb30BaHMeM (pr3nuecKu-uHGOPMUPOBAHHBIX METOLOB IIOJIyUeHMsI SMOEIAMHIOB CUTHAJIOB.
IIpensaraeTcs pelnTh 3agauy KiIaccupUKalMy CTUMYJIOB II0 COOTBETCTBYIOIIVIM CETMEHTaM ayIMONaHHBIX.
s narHoro 939I'-curxaia Mo CTUMYJIOM ITIOHMMAeTCs ay AMOCUTHA, KOTOPBII BEI3BAJI MO3TOBYIO
aKTMBHOCTb. B KauecTBe Kpurepus KadecTBa JUIs BHIOOpA OITMMATIBHON MOV MCIIONb3YeTCs

CpemHsA NOJIell IPaBIIBHBIX OTBETOB. B mccieoBaHmy ObUIN pacCMOTPEHBI MeXaHM3MbI BHUMAHUS

7L METO/IBI [TOJTyU€eHMsI CKPBITHIX TIPeCTaBIeHNI, KOTOPbIE YUNTHIBAIOT (pr3nuecKye IPUHIAIIBL, C

L(eJIBIO YJIYUIIIeH s KauecTBa 00pabOoTKM ayAMOCUTHAIIOB ¥ IIOBBIIIIEHUSI TOYHOCTY MX EKOAVIPOBAHIA.
ITony4eHHBIE pe3yIIbTAThI MMEIOT BasKHOE 3HAUCHIIE IS Pa3BUTHS MHTePelICOB MO3T-KOMIIBIOTED

7 TOHMMAaHMS IPUHINUIIOB 00pabOTKY ayAMOCUTHAJIOB UeJIOBEYECKIM MO3TOM.

21 Computer & Data Science / 10

OneHKa BBIYMCINTETIBbHOM 3 PEeKTUBHOCTI AJITOPUTMOB IIPSIMOIL

CBEPTKU B HeﬁIPOHHbIX CETAX Ha TECHTPAIDBHDBIX ITPOIECCOPAX APXMUTEKTYPbI
ARM

Author: Leonid Levin'

Co-author: Elena Limonova *

! MIPT

% Smart Engines Service LLC

Corresponding Author: levin.li@phystech.edu
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JlaHHOe MCCIIeJOBaHMe OLIeHIBAET BBIUMCIUTENBHYIO 3 HeKTUBHOCTD aITOPUTMOB IIPSMOIL CBEPTKM

B HEMIPOHHBIX CETAX Ha LIeHTPaJIbHBIX ITpoLieccopax apxuTeKTypbl ARM. Buli mpoBeieH cpaBHUTENbHBIN
aHaJIN3 Pa3JIMYHBIX peal3aLii AITOPUTMOB IPIMOI CBePTKY, OLIEHMBAs X BpeMd paboThl. PesyapraTs!
IeMOHCTPUPYIOT B)XKHOCTH BHIOOpA ONTUMAIBHOIO aJropuTMa I 3¢(GeKTMBHOTO BHIIOIHEHUS
HelpoceTeBbIX BEIYMCIEHNII Ha yCTPOIICTBAX C apXUTeKTypoit ARM.

17 Computer & Data Science / 11

YHuBepcanbHbIe METORBI AJIA CTOXACTUUYECKUX BapUAIMIOHHBIX
HepaBeHCTB

Author: Anton Klimza'

Co-authors: Alexander Gasnikov *; Fedor Stonyakin *

! MIPT student

* National Research University Higher School of Economics

* V. I Vernadsky Crimean Federal University

Corresponding Author: klimza.aa@phystech.edu

B manHOII cTaThe paccMaTpUBaeTCs 3ajaua ONITYMM3AIMY CTOXACTUYECKIX BapMALIIOHHBIX HEPABEHCTB.
MpbI IpejIaraeM CTOXaCTIUECKUIT BAPUAHT YHUBEPCAIBHOTO MIPOKCUMAJIBHOTO 3epKATIBHOIO METO/IA
IV pellleHys] 3afauy ONTUMMU3auuy. IloJyueHbl OLeHKM HEeOOXOMVMOTO YNCIIA UTEePaIil A
IOCTIDKEHM 3aJaHHOT0 KauecTBa pellleH s BapMallIOHHOT0 HepaBeHCTBA. TakKe, MbI CDaBHIBaeM

IIOJIyYEHHBIT JITOPUTM C APYTUMIU IOIYJIIPHBIMY OITIMM3ATOpaMI Ha 3afiaue Kiaccuduxaimm
110 KapTUHKaM.

21 dPynpaMeHTAJIbHAA MaTeMaTuKa / 12

IIpencraBieHnne rpynmbl KOC

Authors: Fedor Artemov'; Vasily Olegovich Manturov'

' MIPT
Corresponding Author: artemov.fi@phystech.edu

B pabore paccmarpuBaeTcs IIpefcTaBileHNe TPYIIbI KpalleHbIX koc PB,. OHO cTpomrcs Kak
KOMIIO3MIIMA HECKOJIBKUX FOMOMOP(}MU3MOB, 3aBUCALINX OT BLIGOpA HAUAJIBHOI HUTYU U CTEIIeHN
s romomopduama z — 2%, TlokasaHo, 4TO IS KOC HA TPeX HUTAX MPEJICTABIEHIE HETOUHOE,
TaKKe [aHa HEeKOTOpas OLleHKa Ha YCJIOBMeE, IIPU KOTOPOM IIpeACTaBIeHIe MOKeT OBITh TOUHBIM.

21 dynpameHTAIbBHAA MaTeMaTuka / 13

Hwxusasa onenka E/V B ocooom nemHu-rpadge.

Author: Furuzonfar Rakhmonov'

Co-author: Apcenmit Carpees >

' MoTH
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2 Research Fellow, Alfréd Rényi Institute of Mathematics, Budapest, Hungary.
Corresponding Author: rakhmonov.fs@phystech.edu

A6ctpaxT: B nanHo11 paboTte paccMOTpeHBI Be TeopeMbl 0 TeHHN-rpadax. [lepBas Teopema ycTaHaBIMBaET
BEPXHIOI0 TPAHUIlY uKcia pébep B meHHM-rpadax, a BTOpas TeopeMa FOBOPUT O CYILLIeCTBOBAHUN
OTIpeesIeHHOrO BI/a IIeHHM-TpadoB U OLIeHUBAET UX KOIMuecTBO pébep. Tak->ke IIpecTaBIeHbl
ITOJIyUeHHBIE Pe3yJIbTaThI Halllell paboThl: 9TO HIDKHSIS OL[eHKa OTHOLICHIS UIcia pédep K Umciry
BepIINH AJIS OIIpeeIEHHOTr0 Kitacca rpagos.

21 Computer & Data Science / 14

AHanmn3 peaJmn3anuii CMMILIEKC-MeTO/JA B pellIaTeJIAX ¢ OTKPbITHIM
KOJIOM

Authors: Denis Leibman™°"; Roland Hildebrand™°™; Exkarepnna <1>e110pem<01\“’“e

Corresponding Author: fedorenko.es@phystech.edu

AbcTpakT

Cumiexc-MeTo aBIsgeTCs OCHOBHBIM HU3KOYPOBHEBBIM aJITOPUTMOM, MCIIOIb3yeMbIM B METOAX

THIIA BeTBEJI U TPAHMII JJI PEIIeHNS CI0KHBIX IPOMBIIIIEHHBIX ITPOo6IeM OIITUMMU3AIU, GopMann3yeMbIx
B BUJe LIEJIOYNCIEHHBIX JIMHENHBIX IporpaMM. Hecmorpa Ha To, 9TO Teopms CUMILIEKC-METOAa

Obl1a paspaboraHa el NecITUIIeTUS TOMy Hasaf, ero IpaKTUUecKas peansalius CTaIKIBaeTCs

¢ psAnoM ImpoGiieM, B OCHOBHOM UNCJIEHHOTO xapakTepa. lI3-3a TeXHMUECKOTO XapaKTepa 5TUX
mpo6JieM OTpa’keHIe II0AXOM0B K MX PellIeHII0 He HOCUT CUCTeMaTIYecKuil xapakrep. B pamkax

paboTel GBI MpOBeNeH cpaBHUTENbHBI aHanus 5 consepoB: HIGHS, GLPK, Lpsolve, COINOR,

ZIMPL. Ha nx mpumepe pacCMOTpPeHBI CIIOCOObI peleHns IpobieM, BOSHUKAIOINX B CUMILIEKC-

MeTofe.

17 Computer & Data Science / 15

ITonck 3aBuCMMOCTEN B OMOMEeXaHNUECKIX CUCTeMaxX

Author: Timur Zykov'

Co-authors: Daniil Dorin !; Vadim Strijov 2

' MOTH
2 FRCCSC of the RAS

Corresponding Author: zykov.ta@phystech.edu

Hccnenyercs mpo6iieMa BOCCTAHOBJIEHMS 3aBMCUMOCTI MEX/Iy IOKasaHMUAMU AatdukoB MPT u
BOCIIPUATIEM BHENTHETO MUpa uesoBekoM. [IpoBoanTcsa aHanm3 3aBUCMMOCTY MKy TI0CTIeI0BaTeIbHOCTBIO
cHuMKoB GMPT u 3ByKoBbIM psioM. TpeGyeTcs IpeayIoKUTh METOR IPOTrHO3MPOBAHNS [TI0Ka3aHUIL

¢dMPT o mpociynBaeMoMy 3ByKOBOMY psny. IIpy MporHo3MpoBaHUM CII0KHOOPTraHM30BaHHBIX
BpEeMEeHHBIX PSII0B, 3aBUCAILX OT 9K30T€HHBIX (PaKTOPOB 1 MMEIOIIIX MHOKEeCTBEHHYO IIEPUOANUHOCTb,
CBA3M MeXAY pANaMIU yCTaHABINMBAIOTCA TecToM I'peHmxepa.

17 Computer & Data Science / 16

9(1)(1)CKTI/IBHOCTI) N OoNTNMMMN3anua N3BJICUCHNA XapaKTePUCTIK M3
CMBOJIBHOI MY3bIKI
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Author: Anekcannp YecHokos!

' MOTH
Corresponding Author: chesnokov.am@phystech.edu

PaccmarpuBaercsa 9 peKTMBHOCTD M ONTMMM3ALNS M3BIEUEHNS XapaKTEPUCTIK U3 CUMBOJIBHOI
My3BIKI C IOMOII[bI0 OuGmoTexky jSymolic2. TlocTpoeHsI KitaccoBble AyarpaMMbl KO 1 POBeJeHbI
3aMephl IPOM3BOAUTEIBHOCTY IIPOIPaMMBI O ¥ ITOCJIe ONTMMU3AINIT

21 dynpameHTANIbBHASA MaTeMaTuka / 17

YayunieHue KpUTepusa CXOAMMOCTH B 0e3rpagiieHTHBIX METOKaxX
ONTHMNI3ALNI B HETJIAJAKUX CIIydadax

Author: Aprém Tapuanes'

Co-author: Anexcaunp I'acunkoB !

' MIPT
Corresponding Author: artem.tafin@gmail.com

A mccenyto 3aKady o CXOAMMOCTH Ge3rpaAMeHTHOIO MeTOa ONITMMMSALINY B 3aiaue MIHIMYMa-
MaKCIMyMa BBIITyKJIO-BOTHYToI1 pyHKIuu. [Ipeqmosnaraercs, 4To y Hac eCTb OPaKyJI, BO3BPAILAIOIIINIT
HeTOYHOe 3HaueHye QYHKIMI ¢ IIyMoM. Moeif 3ajaueli aBigeTcs yIrydlleHye KpUTepys CXOTMOCTI,
IIOJIY4eHHOTO paHee IIPY PELIeHII JaHHOI IPOOIeMBL.

Kittouessle coBa: CToxacTuuekcas ONTUMU3ALNsA, Oe3rpafieHTHbIe MEeTOABI, HeIJIaAKye MeTO bl
ONTUMM3ALNN, 3a]Ja4ll MUHIIMYMa-MaKCUMyMa

21 Computer & Data Science / 18

Co3paHue mepcoHAIN3NPOBAHHBIX e HePAITIIii N300 parke HIUII

Author: Kpucruna Kasucrosa'

Co-authors: Aunpeit Punaros . Wnbs CrenaHoB '

' MOTU

? Cromex
Corresponding Author: kazistova.km@phystech.edu

Bonbiime Mopesnu mpeoGpa3oBaHMs TEKCTa B M300paskeHe COBEPIUIIN 3HAUUTEIBHBI CKAUOK B
00J1aCTI ICKYCCTBEHHOT'O MHTEIJIEKT, 06eCIieun B BHICOKOKAUeCTBEHHBII 11 pa3HOOOpa3HbIIT CHTES
1300paskeHNIt U3 3aJaHHOTO TeKCTOBOro onucanusa. OqHaKo, KOTHa BO3HIKAET 3aIIpOC Ha TFeHepaLinio
cnerypuUHOro 00bEKTA, B HALIIEM CIIyUae UeJI0BeKa, MOJIEIh He MOKET CTEHEPUPOBATD €T0 C HEOOXOIIMOIT
TOYHOCTBIO U IlepefaTh ero MAEeHTUYHOCTh. llpemiaraercs pelreHue, KoTopoe 6ymeT criocoGHO
reHepIpOBaTh N300pa’keHsI 3aJaHHOI'0 UeJI0BeKa B pa3yIMYHbIX BapMaLVIX B BBICOKOM pa3pelleHUI.

B maunoit paGore paccmatpuBarotcs Meronsl DreamBooth, IP-Adapter, a taxxe mpemaramorcs

Haim cobcTBeHHBIE MeToAbl. OHU IpefcTaBIsAOT co0oit pasdnuunble Mogudukauum IP-Adapter’a

Y1 ITO3BOJISTIOT IIPMHIIMATh Ha BXOJ CPa3y HECKOJIBKO M300paskeH NI, UTO yIIyUIllaeT KaueCTBO TeHepariii.
Bce MeTObI CPABHUBAIOTCS MEKIY COBOIL.
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21 Computer & Data Science / 19

Pa3perxeHHbIe MeTOABI BOCCTAHOBJIEHMN B 3a/Jaue CIIEKTPAJILHOII
PEKOHCTPYKIIMM

Authors: Vladislav Averkov'; Egor Ershov?; Daniil Reutskijz; Daniil Vladimirov?

' MoTH
2 UIIIHU PAH

Corresponding Author: averkov.ve@phystech.edu

OpnHOII M3 B)XHBIX 3aaU BRIUMCIUTEIBHOI (poTorpadmm sBIseTCs
3aaua CIIeKTPAIbHO PEKOHCTPYKIMN. ITO 3aaua BOCCTAHOBIEHNS
IUIEPCIEKTPATBHBIX U300paKeHNI U3 TPeXKaHAIBHBIX. [ Mepcrek-
TpaJIbHble N300pa’KeHNsI, B OTIIMUNE OT TPEXKAHAIBHBIX M300payKeHII,
AT Gosblire MH(POPMAIIY O XapaKTePMCTUKAX IIOBEPXHOCTY 1300pa-
JKEHUS, UTO TaeT MHOYKECTBO II0JIe3HBIX IpuutokeHuit. Ho mpsimoit me-
TOZ CHEMKM IUIIEPCIIEKTPANBHBIX M300payKeHN T ObIBAET CIIMILIKOM JO-
porum/moiarumM/Heyno6HbIM. B nanHOiT paboTe mpearaeTcs HeCKOJIb-
KO HOBBIX OBICTPBIX ¥ TOUHBIX METOIOB JJIS 33JaUM BOCCTAHOBJIEHIS
CIIEKTPOB.

17 PyHpaMeHTaJIbHAaA MaTeMaTuKa / 20

MeToapI Oe3rpasie HTHON ONITUMM3ALVIN B CIyUae IIIaJKNX 3a5aYu

Author: Vitaliy Eroshin'
Co-authors: Aleksandr Lobanov !; Alexander Gasnikov !
! Moscow Institute of Physics and Technology
Corresponding Author: vi.eroshi@gmail.com
B paGoTe onucaHbI OCHOBHbIE IIOAXO/BI K PELLIEHNUIO 3a1a4 OIITYMU3AINY “uepHOro siiuuka”. PaccmoTpen
anroputm Zero-Order Accelerated Stochastic Gradient Descent, olieHK1 Ha €ero CXOAMMOCTb ¥ MAKCUMATIBHO
JOIIYCTUMMBIN IITYM B KOHLETII[MY OPaKyJIa CO CTOXaCTUUEeCKUM BPOXKAeOHBIM IITyMoM. IlosryueHsr

OLIeHKU U chopMyIMpOBaHa TEOpeMa O CXOJMMOCTH B KOHIEIII[MI OpaKyJia C JeTepMIHIPOBAaHHBIM
LITYMOM.

21 ®PynpaMeHTAIbHAaA MaTeMaTKa / 21

KBaHTOBasA Teopusa AeTCKUX PUCYHKOB

Author: Aleksandr Frolov!

Co-author: George Shabat

! MIPT
2 RUSSIAN STATE UNIVERSITY FOR THE HUMANITIES

Corresponding Author: frolov.aleksandr@phystech.edu

Teopus meTCKUX PUCYHKOB — KpalifHe Ba)KHBII pasfesl MaTeMaTHMKHU B CBA3Y ¢ 0OpaTHOII 3amaueil
T'anya, a0poM Teopuu ABIAETCA SKBUBAJIEHTHOCTh KOMOHATOPHO-TOIIOJIOTTYECKON KaTeTOPIY IeTCKIX
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pucynakos DESS n apudmeruro-reomerpmueckoit kareropuu nap Besoro BELP(Q). B kiaccuueckoit
TEOPUN COBCEM HE YIeJeHO BHUMAHNE UCCIeNOBAHNIO CTPYKTYP Ha 9TUX KaTeropusax. B moxmane
OyIeT paccKasaHO O KBAHTOBBIX AETCKUX PUCYHKaX, 00HAPYKEHHOM aBTOPOM HOBOM aCII€KTe TEOPUIL.
KsanrtoBble nedopMaiinm KIacCuueCKnx KaTeropuit OKasbIBalTCS a6eIeBBIMI, C TIOMOIIBIO TAKOTO
ITOXOa MOKHO YBUIETh HEOKMOAHHBIE CTPYKTYPBI Ha KIIACCUUECKUX KATETOpUAX. Bymer mpenoxeHo
HOBOE JCCIIe0BATeIbCKOE HATIPABJIEHIIE, CBA3aHHOE C II0MICKOM TOMOJIOTMUECKIX Y TOMOTOIIMYECKIX
MHBApPUAHTOB JE€TCKUX PUCYHKOB.

21 Computer & Data Science / 22

Co3gaHNe mepcOHATNM3NPOBAHHBIX TeHePAIMIT M300parkeHUI

Authors: Ilia StepanovN"“e; Kpucruma Kasucrosa'

' MOTH
Corresponding Authors: iliatut94@gmail.com, kazistova.km@phystech.edu

Mopenu mpeobpa3oBaHus TeKCTa B M300paskeHNe COBEPIINIIN 3HAUUTEIbHBI CKAUOK B 00JIaCTH
JICKYCCTBEHHOT'O MHTEJLIEKTa, 06eCIIeunB BBICOKOKAUECTBEHHBII I Pa3HOOOPA3HbII CUHTE3 M300payKeHIIT
73 3aJaHHOTO TEKCTOBOTO omycanmsa. OgHaKo, KOrAa BO3HMKAET 3aIIpOC Ha TeHepaI{iio CIIe I PITHOro
00BEKTa, B HAIlIeM CIIyydae UeJI0BeKa, MOeJIb He MO)KeT CTeHEpUpPOBATh €r0 ¢ HEOOXOAMMOI TOUHOCTBIO

U IlepeaTh ero UAeHTNYHOCTh. [Ipeqaraercs peleHue, KOTopoe OyIeT CriocOGHO reHepIpPOBATh
1300paskeHNs 3aITaHHOTO YeJIOBeKa B pa3jIMUHbIX BApMALMAX B BBICOKOM paspelleHnu. B nanuoit
pabote paccmotpensl metonsl DreamBooth, IP-Adapter, a Taxxe nmpenoxeH cOOCTBEHHBII METO/I.

Own mpepncrasiser coboit mopudukanmo [P-Adapter’a n mo3Bojser IpMHUMATH Ha BXOJ Cpasy
HECKOJIBKO M300pa’keHM!IA, UTO yJIyulllaeT KauecTBO reHepaliyi.

17 ®yHmaMeHTaIbHasA MaTeMaTHKa / 23

MuHMMaKcHasA OIleHKA CJIOKHOCTH pacpeneIeHHOM CTOXaCTIUeCKO
BBINYKJION ONITUMM3AaNI B cJIydyae nepernapaMeTpu3anumn

Author: Beponuxa Oseprosa™ o™

Co-author: Alexander Gasnikov '
' Moscow Institute of Physics and Technology
Corresponding Author: ozernova.vs@phystech.edu
B mamHOII paboTe paccMaTpUBaeTCs 3afaua pacipees e HHOI CTOXaCTIUeCKO BBIITYKJION OIITYMM3aLii
B KOHTEKCTe peXIMa IeperiapaMeTpU3aliiy OTHOCUTEIBHO 11eJIeBOi GYHKINN II0TEPh B yCIOBUAX
NIpepBIBUCTON KOMMYHUKAUNH. B alropurMax MCIoiab3yoTcsa M mapajnielbHbIX MallIMH, KaKaas
73 KOTOPBIX Ha NMpoTshKeHU R payHnoB koMmMyHuKaruu obpamaercs K pas k croxacTuyeckomy

OpaKyJy. Mbpr1 IIpeaoCTaBIsIEM O6HOBIICHHYIO BEPCIUIO MITHVIMAKCHBIX OLIEHOK 3aJaull pacIIpeaeJI€HHbIX
BBIUMCJIEHIA, JICTIOJIb3Yy$ OTPAaHNYECHIS IIE€pEIIapaMeTpM3aliN.

21 dPynpaMeHTAaJIbHAA MaTeMaTuKa / 24

OIITI/IMI/ISaI.H/IH MaTeMaTu4ecKon MOOE€JIN paCINPEHMNA IIPOM3IBOACTBA
Authors: Apcenmit Facees'; Anexcanapa JKykosa'; Auna ®éposa’
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' MOTU
Corresponding Author: gaseev.as@phystech.edu
ITpubbLIb IBISTETCS OHUM U3 KIIOUEBbIX II0Ka3aresell 3ppeKTMBHOCTY NesiTeIbHOCTY KOMIIAaHII
7 KQXI0J KOMIIaHU HEOOXOOUMO paclpeRessiTh PECypPChl TAKUM 00pa3oM, UTOOBI IOJIYUNUTH MAKCUMAIbHO
BO3MOJKHYIO IIPpMOBLIb. 3agaua MaKCUMM3AIUIL TPUOBLIN OOBIUHO IIPeCTaBISIET COOO0I UHAMIUECKYIO
onTuMu3aruio. B manHoit pabore paccmaTpuBaeTcs qe GOPMYyIMPOBKY JAHHOM 3aaul: C paclINpeHeM

IIPOM3BOACTBA ¥ C BEHUYPHBIM KaIllITAJIOM U CII0CO0BI OIITUMU3al N I(a)KJlOf/I 3 HUX C IIOMOIIBIO
AHAJIMTUYECKNX METOO0B U UMCJI€HHBIX.

21 dPyHpaMeHTAJIbHAA MaTeMaTUKa / 25

OT06Pa)KeHI/Ie KIIACCNMUYECKUX Y3JIOB B INIOCKO-BIIPTYAJIbHbIE

Author: Knpumr JTenckmir ™

Corresponding Author: lenskii.ka@phystech.edu
1ot HOoKIaA OymeT IOCBSAIIEH METOAAM, KOTOPbIE GBIV MICIIOIH30BAHBL, U IIPOABVKEHUSIM, KOTOPbIE
OBLIIY IOy YEeHBI BO BpEMSI IIOIIBITOK IIOCTPOUTE OTOOpaskeHNE M3 KJIACCIUECKIX Y3JI0B U 3alleIlIeHIIT

B IUIOCKO-BUpTyaibHble. Pabora ocHoBaHa Ha cTathe B.O. ManTyposa u I.M. HukoHoBa, TOCBSIIIIeHHO
OTOOpaKEHUIO Y3JIOB B YTOMII[EHHOM LIVUIMHpPE B IIJIOCKO-BUPTyaJIbHBIE Y3JIBL

17 Computer & Data Science / 26

Zero-order optimization with Markovian Noise

Authors: Aleksandr Beznosikov'; Simon Chebykin®

! Moscow Institute of Physics and Technology
? MIPT

Corresponding Author: chebykin.sp@phystech.edu

In this work we study upper bounds for optimal convergence rates in stochastic optimization with
smooth strongly convex objective function and zero-order unbiased oracle with bounded markovian
noise. We adapt randomized accelerated GD to zero-order one-point oracle and provide argument
and function convergence rates matching best known non-markovian ones.

17 Computer & Data Science / 27

ComocTaBjieHNe pa3HOMOJAIBHBIX N300pakenuit (omTuka u KT-
PEKOHCTPYKIIVISA)

Authors: Dmitry Polevoy'; Valentin Konovalov?

! Smart Engines Service LLC
2 MIPT

Corresponding Author: konovalov.vr@phystech.edu
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HanHas paboTa IIOCBsIIIeHA OI[eHKe KaueCTBa pabOThI alTOPUTMOB COIIOCTABIEHI PA3HOMONAIBHBIX
1300paskeHNIA, ITOJyUeHHBIX B pe3yJIbTaTe BUPTYAIbHO pa3BEPTKY JOKYMeHTOB. [Ipu 9TOM MCKaskeHus
JICXO[THOTO JOKYMEHTa MOT'YT OBITh HEIMHEHbIMI, TI09TOMY B X0Ze paboThI ObLI HAIIMCaH KO AJIS
IIOCTPOEHSI COOTBECTBIUA MEXIY M300paKeHMSIMI Ha OCHOBAHMIY 3TAJTOHHBIX TOYEK, IIPOCTABIECHHBIX
BpyuHy0. [[anee OH UCIIOIb30BAJICS IIPU aHAJN3€e Pe3yIbTaTOB paboThI Pa3IMUHbIX JETEKTOPOB I
IeCKPUIITOPOB 0COOBIX TOUeK. BhIi mpon3BeeH mog00p MX ruiepriapaMeTpOB AJI MaKCUMMU3aIAN
KauecTBa, M 3aTeM BBIABIEHBI Hambojee M HaMeHee yAauHble ITaphbl JeTeKTOP+AeCKPUIITOp Ha
OCHOBE pa3JIMUHBIX IT0Ka3aTeJlel.

17 ®yHmamMeHTaIBbHAsI MaTeMaTUKa / 28

OTPI/IIIaTeJIbHBIﬁ IIapamMeTp paiMoOHAJIbHOCTU B paBHOBECUN KBAHTOBOT'O
OTKJIINMKAaA.

Author: Ivan Trouhtchevo™

Corresponding Author: trukhchev.ib@phystech.edu

AGcTpakT HayuHOI paboTHI.

B HayuHoOIT paboTe paccMaTpUBaeTCs OTPUIATEIBHBII TapaMeTp PaloHAIBHOCTIL B PABHOBECU
KBaHTOBOT'O OTKJIMKA. ByyT IpecraBiieHsI pasindHble GopMyJisl, rpadbuky u paccyxaennd. Llens
- U3YUYNTH OTPUILATEIBHBIN ITapaMeTp PAlMIOHAIBHOCTY B pAaBHOBECUI KBAHTOBOTO OTKJIMKA U Ha
OCHOBe MCCJIE{OBAaHMUII CHleJIaTh BBIBOJBI O €r0 BO3MOKHOCTY ObITh MEHbIIIE HYJIS.

17 Computer & Data Science / 29

IInmanupoBaHue 3agay M ONITIMU3ALS JIOTMCTIMUECKNX OIlepanuin

B 00JTaUHBIX IIPOM3IBOACTBEHHBIX CICTEMAX C IIOMOIIIBIO 06yquI/m
C IIOAKPEIIEHNEM

Authors: Vitaly Pozdnyakov'; Omurpuit Kypasés®

U AIRT
2 MOTH

Corresponding Author: zhuravlev.di@phystech.edu

B pabore perraercs 3agayua ru6Koro IIaHMPOBaHNS B 00IAYHOM IIPOM3BOCTBE C YUETOM 3aTpaT Ha
JOTUCTUKY. [ 3TOro paspabaThIBaeTCa MOMENb 00yUeHN ¢ HOOKpeIUIeHeM Ha OCHOBE aJITOPUTMA
Q-lerning. PesynpraT paGoThI aIrOpUTMa CPABHMBAETCS C TOUHBIM pellleHIeM, )KaHbIM pellleHIeM

u perreHneM Ha ocHoBe GNN. [[oII0JIHUTENIbHO UCCIIeyeTCs BepOSTHOCTHOE IIPOCTPAHCTBO BO3MOKHBIX
peLIeHmii.

21 Computer & Data Science / 30

Pacmo3HaBaHIE TPEXMEPHBIX 00BEKTOB JOPO>KHOI CIIEHBI ITO JAHHBIM
OOpPTOBBIX KaMep U JIUAAPOB aBTOMOOMJIISA

Authors: Dmitry Yudin'; Vines Hapws'

' MoTH
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Corresponding Author: tsarin.ii@phystech.edu

ABTOMATH3MPOBAHHBIE TPAHCIIOPTHBIE CUCTEMBI, BKIIIOUas OECIIIIIOTHbIE aBTOMOOVIIN, CTAHOBSITCS

Bce 6oJIee aKTyaJbHBIMIU B COBpEMEHHOM MIIpe, IIPeCTaBIIsIsI CO00IT IIepCIIeKTIBHOE HallpaBiIeHe

pasBUTHS TPAHCIIOPTHOM oTpacnu. [ns obecrieuenus GezomacHOCTU M 3¢ PEeKTMBHOCTU TaKUX

cycTeM HeOOXOIIMO Pa3BMBATh U COBEPIIIEHCTBOBATH Moaesy 3D meTeKiiny Ha IUOAPHBIX 00IaKax

TOUeK. B maHHOII HayuHOII CTaThe MbI pacCMaTpMBaeM COBpeMeHHbIe Mogenu 3D meTeKium, cocpeJoTauBasich
Ha mopnenu VoxelNeXt, u mcciaenyeM ux mpakTuueckoe IIpUMeHeHIe B KOHTEKCTe IIOCTPOEHIS
0eCIMIOTHOTO aBTOMOOLIS.

17 Computer & Data Science / 31

OnpeneneHne IIonagy MaKyJIAPHOT'O OTeKa HA CHIMKAX OIITMYeCKOII
KOTepeHTHOI ToMorpadpum

Author: Anastasiya Linich'

! MIPT
Corresponding Author: linich.aa@phystech.edu

B pabore paccMoTpeHBI 3a1ayaoIipe/ e e HysI IO quabeTuecKoro MakyaspHoro oreka (JMO)

Ha CHUMKax OITI4UecKoii koreperTHoli Tomorpaduu (OKT). IIpennoskeH HOBBIN METOJ] CETMEHTALINY
IMO, ocHOBaHHBIII Ha OMHApM3aIM U300paskeHNs 110 ero YaCTOTHOMY npefcrapieHuio. [Ipencrapiena
peanmsanus IporpaMMHOI0 pelIeHNs g cerMeHTaumuu 1 nopcuéra miromanyu IMO. IlpuseneHst
npuMepsl paboTsianropurma Ha Heckonbkux OKT-cunmkax.IlonyueHHbIe pe3yIbTaThl, B CpaBHEHIN

c pesyJsbraTamMu paboThI CTAHAAPTHON Peaan3aliiyl aITOPUTMA aKTMBHOI'O KOHTYPa,CBIETEIbCTBYIOT

0 IIPEBOCXOJICTBE MPEJIOKEHHOTO pelIeH .

21 dyHpaMeHTAJIbHAA MaTeMaTuKa / 32

3amaya o paspe3aHUN IEeHTPAIbHO-CUMMETPUYHON (PUryphI Ha
ABe KOHTPYYHTHBIE YacTU

Author: Anton Sadovnichiy"

Co-author: Alexei Kanel-Belov *

! MIPT
% Moscow Institute of Physics and Technology (MIPT)
Corresponding Author: sadov.a2003@gmail.com
B moxnane obcysxmaeTcst Bapranys Ha KilacCuecKye 3afgaun o pa3dueHny Gurypsl Ha [Be KOHTPYIHTHBIE
yacty. PaccMaTpuBaeTcst TMIIoTes3a, UTo Py pa3bueHn BBITyKION EeHTPAIbHO-CUMMETPIUYHO
¢uryps! Ha qBe KOHTPY9HTHBIE YACTH L[EHTP CUMMETPUM BCETAa JIEKNT Ha O0OLIell TpaHuIle ABYX
yacreit. [lokasaH YaCTHBIN CIIydaii IS IIPOCTBIX, HO He 00513aTeJIbHO BBITYKJIBIX (PUTYp Ha INIOCKOCTHI

IIpY yCIOBUH, uTO Gurypa pasdura Ha JBe UacTy HecaMollepeceKaroleiics KpuBoil. Imerorcs
IIPOABIIKEHM IO KIaccu(MKanmy TUIIOB ABVDKEHMIT B 00IeM cilyduae Ha INIOCKOCTIL.

17 Computer & Data Science / 33

ARINC 653 u A3bIKM IpOrpaMMMPOBAHMNS
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Author: Pasha Isachenko™°"

Co-author: Vitaly Cheptsov '

! Ivannikov Institute for System Programming of the Russian Academy of Sciences
Corresponding Author: isachenko.pi@phystech.edu

B pa6ore paccMmarpuBaeTcs mpobiieMa Ko6aBiIeHN IOOAEPKKY A3BIKOBBIX cpencTB B ARINC 653
COBMECTMIMBIE OIlepallMOHHBIe CHCTeMBI pealbHOro BpeMeHu. IIpenmaraerca MeTon K06aBIeHNS
MoAAep>KKM KOMIIUIUpYyeMoro A3bika mporpammuposanug B ARINC 653 coBmectumyro OCPB.

21 Computer & Data Science / 34

CermeHTAIMS N300 Pa>KEHUIT ITO TEKCTOBOMY 3aIIPOCY AJISI MHTEJLIEKTYAJIbHE
POOOTOB M 6€CIUIIOTHOTO TPAHCIOPTA

Author: anastasia kazakova°™

Corresponding Author: nastyapro2@mail.ru

B nanHoi1 pabore uccienyercs 3agada CerMeHTAIN M300pKEHNI II0 TEKCTOBOMY 3aIIpocy IS
UHTEJUIEKTYJIbHBIX POOOTOB I 6eCIIMIOTHOrO TpaHcnopta. OCHOBHAS Ues - MCIIOJIb30BaHNUe NBYXCTaJUITHOTO
AJITOPUTMA, BKIIIOYAIOLIETO B ceGsl MOeNIb MeTeKLuy 1 cerMeHTarm. [Ioka3aHo, UTo ¢ yBeJIMdeHueM
CJIO’KHOCTH 3aIIPOCOB CHIDKAETCSI TOUHOCTh paGoTs! inference Mopestelt i GbLIN IIPeIIOXKEHBI [Ty TIL

pelleHNs JaHHOI 3aa4unl. Beuin paccMorpeHs! crienuduyeckie IpobieMbl, KOTOPbIe BO3HIKAIOT

mpu pabote ¢ outdoor maraceramu.

17 Computer & Data Science / 35

Influence of hyperparameters on online aggregation with count-
able experts

:None

Authors: Anastasia Zukhba'; Sergey Kunin-Bogoiavlenskii

! doyenm xagedpv. MOY MOTHU
Corresponding Author: kunin-bogoiavlenskii.sm@phystech.edu
Aggregating forecasts from multiple experts is a valuable method to improve prediction accuracy.
Our work examines the influence of hyperparameters on the accuracy of the aggregation algorithm
for a countable number of experts. We implement a time series generator with specified properties
and an aggregating forecasting model. We conduct a series of experiments with various hyperpa-

rameters of the algorithm. The experiments confirm that these hyperparameters have a significant
influence on the algorithm’s performance.

17 Computer & Data Science / 36

Weighted coherence as topic models’ interpretability measure

Authors: Kirill Zhgutov™°™; Konstantin Vorontsov"°*; Vasily Alekseev' "™

Corresponding Author: zhgutovkd@phystech.edu
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Topic modeling is very useful for analyzing text data. It can be used to analyze large collection of
text data such as articles, reviews, social media, and others. This helps in clusterization documents
by topic, extracting keywords, and identifying patterns in the data. There are a lot of automatically
calculated criteria of informativeness of thematic models. One of these criteria is coherence. But
the problem with coherence is that it does not take into account most of the text in the calculation,
which makes evaluating the quality of the topic by this critera unreliable. The aim is to propose a new
method for calculating coherence that takes into account the distribution of the topic throughout
the text.

17 Computer & Data Science / 37

HemnpepbsIBHOE TeH30pHOE IIpECTABIEHIIE CUTHAJIA IIPU IIOCTPOEHIIN
HelipouHTepd@eiica

Author: Fedor Sobolevsky'

Co-authors: Alina Samokhina !; Vadim Strijov 2

! MIPT

? Forecsys
Corresponding Author: sobolevskii.fa@phystech.edu

B 3amauax oOpaGOTKM CUTHAJIOB BXOOHbIE NaHHbBIE IIPENCTABISIOT OO0V BpeMeHHbIe psgbl. B

IDaHHO paboTe pacCMaTPMBAETCS METO, OCHOBAHHBIN Ha HEIIPEPHIBHOM TEH30PHOM IIPEICTABIEH NN
BpPEMEHHBIX PSAIOB, B IPIJIOKEHUN K 3aaue Kiaccupukanuy sjaekrpostuedanorpamm (337) n
AIMPOKCUMALINY MICXOMHOTO CUTHANA. [[puMeHe e METOI0B, OCHOBAHHBIX Ha HEMPOHHBIX MU dHepeHIraTbHBIX
ypaBHEHUSIX, II03BOJISIET paboTaTh ¢ BpeMEHHBIMI PSIOaMU KaK C HEIIPEPhIBHBIMU 110 BpEMEHIL, a

pasiiosKeHue CUTHAIA HA YaCTOTHBIE COCTABJISIIOLIIIE II03BOJISIET PAGOTATh C HUM KaK C TPEXMEPHBIM

JuHEeNHBIM 00beKTOM. OCHOBHOII Pe3yJIIbTaT pAGOTHI —— IIOCTPOEHIE MOENN, PA0OTAIOIIEN] C HEITPEPHIBHBIM

10 BpeMeHU TeH30PHBIM IIpeICTaBIeHIEM CUTHATA 1 aHAIN3 3P PEKTUBHOCTY JAHHOTO METOMA B

CpaBHEHUU C COBPEMEHHBIMI METORaMI 00pabOTKY CUTHAJIA, UCIIONb3YOIMMY €TI0 AMCKPETHOE
MpefiCTaBIIEHNE U HEIIPEPHIBHOE IIpeICTaBlIeHe Ge3 TEH30PU3ALIIN.

17 Computer & Data Science / 38

HcciiemoBaHue METONOB BBIEJIEHIS/COOCTABIEHNSI IOKATBHBIX
ocooenHocrelt KT-pekoHCcTpyKIMm

Author: Daniel Ishkhanian’

Co-author: Imurpnit IloneBoit 2

! MIPT

% Smart Engines Service LLC
Corresponding Author: ishkhanian.da@phystech.edu

JanHast paboTa MOCBsIIIeHa OLIEHKe KauecTBa paboThI METOLOB BBIAEJIEHIIS M COTIOCTABIIEHSI OCOOBIX
Touek Ha 3D-n3006paskenusx meguiackoro popmara NIFTL B xome paboTs! 6pL1 HamucaH KOZ A1t
reHepary ¥ BU3YyaIM3auuy 13 UCXOXHBIX 3/1-(aiiyioB JaHHBIX, COOTBETCTBYIOLIMX Pa3INUHBIM
a¢p¢uuHBIM TpeobpasoBannaM. Ha 31ux faHHBIX OBLIO IIPOTECTIPOBAHO KAUECTBO COIIOCTABIECH NS
anroputma SIFT-3D B ycIOBUSX pa3iIMUHbIX CABUTOB I10 OCSIM U BPAIIleHUIT Ha MaJIble yIIbl BOKPYT
OJIHOII U3 OCell, ObLI HAIIMCaH KOJ, [I03BOJISIOLINI BEICUNTHIBATD OIIMOKY COITOCTABIEHMSI OCOOBIX

TOYeK Ha M300paKeHNsIX. Bpuin moctpoeHs! rpaduKi, ¢ X IIOMOILBIO C/IeJIaH BHIBOJ O I[eJ1eCO00pa3HOCTH
ucnosb3oBaHus anropurma SIFT-3D nia nanuoi 3amaumn.
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21 ®PyHpamMeHTAIbHAA MaTeMaTHKa / 39

OToOpakeHNe aHAJIOTa ABIDKEeHNSI MapKoBa AJIA y3JI0B B IOTHOTOPUI
B IIJIOCKO-BUPTYaJIbHbIE Y3JIbI

Authors: Vasily Manturov'; lapss ITorosa®

! MIPT
2 MOTH

Corresponding Author: popova.da@phystech.edu

ITocTpoeHBI MHBAPMAHTHI KIIACCUUECKIIX Y3JIOB C IIOMOIIIBIO OTOOpayKeHNS B ILIIOCKO-BUPTyaJIbHbIE
quarpaMMbl C TpeMs TUIIaMM IepeKpécTkoB. K cokaneHWU:o, 13 MCIOIb30BAHHOTO IIOAXO0NA 1
IIJIOCKO-BMPTYAIBHOIO aHaJIOTa oinHoMa [KoHca He YIaI0Ch IT0JyUITh MHBAPUAHT G0JIee CYUIIbHBIIL,
4eM caM IToJIMHOM [[>KoHca.

21 Computer & Data Science / 40

AHaIN3 peaIM3aniii CUMILIEKC-MEeTOAAa B pelIaTeIAX ¢ OTKPbIThIM
KOOM

Author: Denis Leibman’

Co-authors: Roland Hildebrand ; Exarepusa ®egopeHko

' Moscow Institute of Physics and Technology
Corresponding Author: leibman.da@phystech.edu

CrMImekc-MeTO IBIIeTC OCHOBHBIM HU3KOYPOBHEBBIM aJITOPUTMOM, MCIIOIB3yeMbIM B METOAX

THIIa BETBET Y TPAHNLIL JIS PELLIeHNSI CII0XKHBIX IIPOMBIIIUIEHHBIX [TP00IeM onTnMu3aiuu, GopManus3yeMbIx
B BIJie LI€JIOUMCIEeHHBIX JIMHENHBIX IporpaMM. HecMoTps Ha TO, UYTO TeopUs CUMILIEKC-MeTOa

ObL1a paspaboTaHa elé NecATUIeTss TOMY Hasal, ero IpaKTIuecKas peajlm3anysi CTaIKUBaeTCs

¢ psamgoM Ipo0iieM, B OCHOBHOM UMCJIEHHOIO xapakrepa. /3-3a TeXHMYECKOTO XapaKTepa 3TUX
npo6yieM OTpaskeHMe IOAXOM0B K UX pellleHII0 He HOCUT CUCTeMaTIYeCcKuil xapakrep. B pamkax

paboThI OBLI IIPOBeIeH CpaBHUTENbHBIN aHaMN3 sty perareneit: HIGHS, GLPK, Lpsolve, COINOR,

ZIMPL. Ha ux npmumepe pacCMOTpPeHBI CIIOCOOBI peliieHns mpobiaeM, BOSHUKAIINX B CUMILIEKC-

MeETO[E.

17 Computer & Data Science / 41
HccaemoBanue nmpuMeHeHNsI POPMAITBHBIX MO eI IJIS TECTUPOBAHS

TexHoJoruu eBPF B aape Linux

Author: Daniil Maximov®

' MIPT
Corresponding Author: maksimov.da@phystech.edu

Texnomnorusa eBPF - akTuBHO pa3sBruBaeMas 4acTh OIlepallIOHHOI cCTeMBI aapa Linux, mospossgonas
BCTABJIATH U 3allyCKaTh 3aBEPEHHBIN Bepu(UKATOPOM IIOJIb30BATEIBCKUIT KOX B MOLYJIAX sIApa.
OpnHaKo, KaK ¥ ¢ GOJIBIINM KOJIMUECTBOM Apyroro cucremHuoro I10, ata nogcucremMa He OTHOCUTCS
K OBepeHHOII KomoBoit 6a3e Linux u B Hell peryJyipHO HaXOOITCS YA3BMMOCTHU M OIMOKM. ITa
paboTa nocesiieHa N3y YeHII0 BO3MOXKHOCTH puMeHeHus property-based moaxona B TecTMpoBaHNU
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eBPF. Bruia moctpoena Mmopens mogmuoxectBa eBPF Ha si3pike nporpamMmmuposanus Idris2, ¢ momorsio
KOTOPOII IIOCTPOEH reHepaTop ciyuaitHbIx eBPF mporpamMM u mpoBeieHO COOTBETCTBYIOLIIECE TECTUPOBAHIIE
odunmanpHoit peanusauun eBPF.

17 PyHpaMeHTA/IbHAS MaTeMaTHKa / 42

(4,3)-families of convex sets on a plane

Author: Andrey Myatelin'

! Moscow Institute of Physics and Technology
Corresponding Author: miatelin.av@phystech.edu

A finite family F of convex sets is called satisfying (p, ¢)-property or just a (p, ¢)-family if among
any p members of this family there are ¢ of them having a point in common. It is known that if
p < g < d+ 1 then there is a constant H D4(p, ¢) such that for any (p, ¢)-family F of convex sets
in R? there is a set of H Dy(p, q) points that intersects every member of F. The goal of our work
is finding new upper bound on H D3(4,3). During the presentation it will be told about current
progress on initial problem and our results related to properties of (4, 3)-families of convex sets on
a plane.

21 Computer & Data Science / 43

Tree-width driven SDP for MAX CUT problem

Authors: Ivan Voronin™"; Sergei Anikin'

Co-author: Alexander Bulkin

! MIPT
Corresponding Author: anikin.sd@phystech.edu

This research addresses the well-known Max Cut problem, which has various applications both in
machine learning and theoretical physics. The Max Cut problem is computationally NP-hard over
general graphs. This research presents a novel empirical approach aimed at enhancing the quality of
Max-Cut approximations within polynomial time bounds. While the problem is tractable for graphs
with small tree-width, its solution over general graphs often relies on Semi-Definite Programming
or Lovasz-Schrijver relaxations. We achieve the described improvement of approximation quality
by combining relaxation approaches and tree-width driven k-diagonal ideas

21 Computer & Data Science / 44

Accelerated Methods with Gossip Procedure for Vertical Feder-
ated Learning

Author: Pyotr Lisov'

' MoTH
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Corresponding Author: lisov.pv@phystech.edu

Distributed optimization algorithms have emerged as a superior approaches for solving machine
learning problems. To accommodate the diverse ways in which data can be stored across devices,
these methods must be adaptable to a wide range of situations. As a result, two orthogonal regimes
of distributed algorithms are distinguished: horizontal and vertical. During parallel training, com-
munication between nodes can become a critical bottleneck, particularly for high-dimensional and
over-parameterized models. Therefore, it is crucial to enhance current methods with strategies that
minimize the amount of data transmitted during trainng while still achieving a model of similar
quality. This paper introduces a new accelerated algorithm, working in the regime of vertical data
division. By utilizing a momentum and variance reduction technique from the L-Katyusha algorithm
and Gossip procedure for communications, we provide one of the first theoretical convergence guar-
antees for the vertical regime.

21 Computer & Data Science / 45

Distributed optimization method based on L-Katusha and Gossip-
mix

Authors: Aleksandr Beznosikov'; Ivan Toropinz; Pyotr Lisov?

! Moscow Institute of Physics and Technology
P MOTHU

Corresponding Author: toropin.ip@phystech.edu

Distributed optimization algorithms have emerged as a superior approaches for solving machine
learning problems. To accommodate the diverse ways in which data can be stored across devices,
these methods must be adaptable to a wide range of situations. As a result, two orthogonal regimes
of distributed algorithms are distinguished: horizontal and vertical. During parallel training, com-
munication between nodes can become a critical bottleneck, particularly for high-dimensional and
over-parameterized models. Therefore, it is crucial to enhance current methods with strategies that
minimize the amount of data transmitted during trainng while still achieving a model of similar
quality. This paper introduces a new accelerated algorithm, working in the regime of vertical data
division. By utilizing a momentum and variance reduction technique from the Loopless-Katyusha
algorithm and Gossip procedure for communications, we provide one of the first theoretical conver-
gence guarantees for the vertical regime.

21 Computer & Data Science / 46

Tree-width Driven SDP for The Max-Cut Problem

Authors: Ivan Voronin™"; Sergei Anikin'

! MIPT
Corresponding Author: voronin.ip@phystech.edu

This article discusses the well-studied Max-Cut problem in graph theory, which has found appli-
cations in various fields, particularly Machine Learning, Theoretical physics (the Ising model), and
VLSI design.

The original problem is NP-complete, and we call an effective solution such a polynomial algorithm
that gives the answer closest to the true one.

For a long time, the best accuracy achievable by polynomial algorithms was at least half of the opti-
mal cut. It was only in 1995 that Goemans and Williamson introduced a polynomial algorithm using
semidefinite programming and randomized rounding, guaranteeing an approximation of ~ 0.878.
This is the best possible approximation guarantee for the Max-Cut problem under the Unique games
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conjecture \cite{unique}.

In this article, we propose a novel approach to solving the Max-Cut problem with improved accuracy,
in the particular case where the graph exhibits a treewidth bounded by a pre-fixed value, providing
a number of heuristics.

21 dynpaMeHTANIbBHAA MaTeMaTuka / 47

Knaccndukamiss cOBOKyITHOCTeN KPUBBIX HA IIOBEPXHOCTSAX PN
ABIDKEHIAX, COXPAHAIOIINX KOTEPEHTHOCTD UeThIPEXYTOJIbHIIKOB

COOTBETCBYHOLIIETO p336I/IeHI/IH

Author: Platon Marulev' ™

Co-author: Vasiliy Manturov '

! MIPT

Corresponding Author: marulev.pa@phystech.edu
B aT0i1 paboTe paccMaTpMBAIOTCS TUIIOTE3RI CBI3aHHbIE ¢ «Macrep-Teopemoii» u3 cratbu PommHa-
ITeiarckoro. Mel mbITaeMce T0Ka3aTh €AMHCTBEHHOCTb MUHIMAJILHOTO 3JIeMeHTa JJIs1 COBOKYITHOCTe
KPUBBIX C TpeMd «IIOUTH» IBIDKeHMAMU Pememelictepa. A Tak >Ke e JMHCTBEHHOCTb M3MEHEHMUII

HEKOTOPOTO «pa30MeHNsI» UeTHIPEXYTOIbHUKOB(KOTOPBIE CTPOSTCS IT0 TOUKAM B IIPOEKTMBHO IJIOCKOCTI)
OTHOCUTEJIBHO M30TOIMHOCTU KOC(KOTOPBIE SIBISIOTCSA UX TPAEKTOPUAMM).

17 Computer & Data Science / 48

Kopp1 paspeskeHHOIT perpeccun

Author: Igor Senin'

' MOTH
Corresponding Author: senin.ia@phystech.edu

B manHO paboTe n3y4aroTcss KOABI pa3peKeHHOI perpec-

cuu (SPARC, Sparse Regression Codes) B nprMeHeHNN K Ilepeaye 1o
KaHaJIy C LIyMOM I CKaTUIo ¢ moTepsamu. Metox nocruraer oueHok Illen-
HOHA ISl IIPOITyCKHOJ CIIOCOOHOCTY KaHalla ¢ IIyMoM U GyHKUIun rate-
distortion B cKaTuy ¢ IOTEPSMMU, UTO [TOATBEPIKAAET HEOOXONMOCTD €T0
n3yuenns. [IpoBeneHo cpaBHeHNE AByX METOXOB KOOMPOBAHMS MJIS CKa-
TS C IIOTepsIMU - Successive Approximation u AMP.

21 Computer & Data Science / 49

YHusepcanbHbie METOABI AJISI CTOXACTUYECKIX BapUALMMIOHHBIX
HEPaBEHCTB

Author: Sergey Barsukov'

Co-authors: Alexander Gasnikov ?; Fedor Stonyakin 3

' MoTH
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? National Research University Higher School of Economics
* V. I Vernadsky Crimean Federal University
Corresponding Author: barsukov.se@gmail.com
B nmanHOII cTaThe paccMaTpyMBaeTCd 3a7jaya ONTYMM3ALINY CTOXAaCTIMYECKIX BapUAIIOHHBIX HEPABEHCTB.
Mg1 npeytaraeM cToOXacTUUECKII BApMAHT YHIBEPCATIBHOTO IIPOKCUMAIBHOT'0 3€pKAJIIBHOTO METOIa
IV pellleHys] 3afauy onTuMu3anuy. IlojgyueHbl OleHK)M HeOOXOMVMOTO YNCJIA MTepariiil Al

IOCTIDKEHM 3aJaHHOT0 KaueCcTBa pellleHl s BapMallIOHHOTo HepaBeHcTBa. MsyueH cToxacT4ecKuin
BapuMaHT 1 nes [o0aBIeHNs PECTAPTOB.

21 Computer & Data Science / 50

HPOI‘HOSI/IPOBaHI/Ie PBIHKaA: %058 pa60Te C BPEMEHHBIMU pAgaMI

Author: Varvara Vasyurina'

Corresponding Author: vasyurinavarvara@gmail.com

AxryanpHOCTb criocobHocTet VI B o6sracTit aHaIM3a KOTMPOBOK HeNb3s IIEPEOLEHNTb.
B cdepe dpuHAHCOBBIX PHIHKOB paccMaTpyBaeTcs 3afaHie HePOHHOI ceTH, AaroLeit
aHaJIN3 BpeMEHHBIX PANOB M CTPATETUN 10 3AII0JIHEHNIO 9KOHOMIYECKOTO ITOPTQETs.
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