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[HoxkauryiicTa, CKOMIIINPYTe 3TOT hail



06 YTBEPKACHUU Hopﬂzuca Ha3HAYCHHUA M BBIIIAT CTUIICHINH

B coorBerctBum ¢ IlomoxkeHHEM O CTHNEHIMAIBHOM OOECHCUEHHMH W Ipyrux (opmax MarephaibHOU
TOZICP’)KKK  CTY/IGHTOB, acCIMPaHTOB, ciyliareneil mnoxroroButenbHoro oraeneHus MOTH, yrTBepkaeHHBIM
npukazoM pexropa Ne 1053-1a ot 29.06.2019 TTPUKA3BIBAIO:

1. YTBepauts Ilopsaok Ha3HaueHusl U BbIUIaT HayuHo! akaeMu4ecKoi CTUIICHIUH.

2. 3aBenyronieMy KaHIEIIpUEH aqMUHUCTpaTUBHOTO oTaena M. A. I'yceBoil moBecTH JaHHBINA MPHUKA3 10 CBEACHUS
HayaJbHUKOB MOAPA3AEICHUN B T€UEHHUE 7 THEHN C NaThl pErUCTPaLlUu.

2. KoHTponb 3a HCIOJHEHHEM HACTOSIIEro MpHKa3a BO3JIOKUTh Ha JUpeKTopa DU3TEX-IIKOJIBI MPUKIATHON

MmareMmaruku u uHGopmaruku A. M. Paiiroponckoro.

Pextop MOTU

Mopsanok HazHayenus u BbinJiaT Hayunoii akanemuyeckoii crunenanu ®usrex-mkosasi [IMU o6yuarommmest

10.
I1.

12.

13.

2-4 xypcoB 0akajaBpuaTa u 1-2 KypcoB MarucTparyphbl

Hacrosimee IlonmokeHue penlaMEHTHPYET YCIOBUS W MOPSAOK Ha3zHaueHuss W Bbuuiar Hayunou
akademuueckoii cmunenouu um. K.B. Pyoakoea (nanee — CTUTICHIIVH).
CrurneHnust BBOAUTCS C LENBI0 JOMOJHUTENBHOTO MoompeHns oOyqatomuxcst 2—4 Kypca 6akanaBpuara u
1-2 kypca maructparypsl Kadenpbl MHTEIIEKTyanbHOTO aHann3a AaHHBIX PHU3TEX-IIKOJIBI MPHUKIIaTHOH
MmareMaTnku W wuHpopMaruku (manee — OIIMU), ocymecTBAsSIONMX HAyYHO-HCCIIET0BATEIbCKYIO
JIeSITEIbHOCTh B OOJNAcTH NMPUKIIAJHOM MaTeMaTHKH: MallMHHOTO OOydeHWs, aHaju3a JaHHBIX, U JPYTHX
pa3zienoB MaTeMaTHKH.
COop aHKeT-3aBOK M TIOATBEPXJAIOIINE JOKYMEHTHI JUIsl y4acTUs B KOHKypCce Ha CTUIEHIHIO
ocymiecTBIsIeTcsl crnenuanuctamu  YdebHoro oduca OPIIMM mocrme BBIXOHAa COOTBETCTBYIOIIETO
00bsBNICHUA Ha HH(POPMAIMOHHKIX pecypcax PITMMU.
OT0Op CTHUNEHANMATOB TIPOM3BOAWT KOMHCCHS, B KOTOpylo BxomaT mnpencraButenn Kadenpsr
MHTEJUIEKTYaJIbHOr0 aHanm3a paHHbIX W gupekumn OIIMU  (mamee — Kommccws), Ha OCHOBaHUH
MPE/ICTaBICHHBIX JTOCTH)KEHUH B 00JIaCTH MPHKJIIaTHOM MaTeMaTHKN OJIMH pa3 B CEMECTP.
CocraB Komuccuu onpeaensiercs xxepTBoBareneM. [Ipencenarenem komuccuu siisiercst nupextop GIIMU.
Kpurepusimu a5 oT00pa CTUNICHINATOB SBJISIOTCS:

a. BeposaTHOCTH CBOEBPEMEHHOTO BBHIIOJIHEHUS HAYYHOH paboThI BEICOKOTO KadecTBa.

b. OsxumaeMmsrii BKJIaa B HCCIEIyEeMYIO TPOOIeMy WM PEIICHHUE 3a1a49H.

c¢. KauectBo nmpencraBineHHOM 3as8BKU U HAYYHOT'O 3aJ€1a.
Pemenne Komuccnn o mpenocraBieHny cTUIIEHANH odopMiisieTcst MpOTOKoIoM 3acenanns Komucenm.
CrureHnusi Ha3HAYaeTCsl KaKAbIH ceMeCTp CPOKOM Ha OMH CEMECTp He mo3ziHee 1 OKTAOpsl B OCEHHEM
ceMmecTpe U 1 anpenst B BECEHHEM CEMECTPE.
Pasmep ctunenauu cocrariset 40 000 pyoei.
CTI/IHGHI[I/II/I BBITIJIAYUBAOTCS CKEMECAYHO.
Bermarsr CTUNICHAUN OCYILICCTBJIAIOTCA 3a CUCT CPCACTB, IMOJIYUCHHBIX II0 JOTOBOPY IOXCPTBOBAHHUA
Mexay komnaaueit OO0 “@opekcuc” 1 MOTU.
B cnywae ecnm Ha TEKyIIMH CEMECTp CpPEACTBA Ha BBIUIATY CTHIICHIUH OTCYTCTBYIOT, TO CTHIICHIHS HE
BBITUTAYNBACTCH.
Berimara cTuneH My npeKpamaeTcs Ipyu HaCTYIUICHUH XOTs OBbI OTHOTO U3 CIETYIOMINX 00CTOSATENbCTB!

a. oruucienue odyyaromerocs uz MOTH;

b. yxom B oTmyck (akajzeMH4YecKHid, Mo OEpeMEHHOCTH W pojxaMm, 10 YXOmy 3a peOSHKOM [0

JIOCTHKEHHUS UM BO3pacTa Tpex JIeT).



CemecTp 5 GakasiaBpbl / Semester 5, bachelors



IabmoH ¢BOOOTHDIHN

KonkypcHas 3asBka Ha Hay4uHyio akageMmniecKyr CTUIIEHINIO
nm. K.B. Pynakosa

Crynent / Student’s name: Jloporosa Codus FOpresna, 3 kype, PIIMU IIMD
Cpennnii 6ania B JIK/ GPA: 8.24

Haywunbrit pykoBoauTesib (yka3arh y4eHyro crerietb) / Scientific adviser: Kop-
qarna Cepreit Anjapeesud, 6akaaaBp, miaamuiit Hayanbiit corpyaank UTIITO PAH

Tema: / Title Cosnanne 6uosornaeckux GHaHTOMOB I aHAJIN3a ONTUIECKUX CBOWCTB
KOXKI YeJIOBEKa Ha OCHOBE I'MIIEPCIEKTPAJIbHOI BU3yaIU3aInn

Anvoranusi: / Annotation: B crarhe paccMmarpuBaercs METOJ] HEHHBA3UBHON OICH-
KU COCTOSTHUST KOXKH C UCIIOJIb30BAHNEM THIIEPCIIEKTPAIbHON BU3yaIN3AINN, TIO3BOJISIONIEH
aHaJIM3UPOBATh KOHIEHTPAIMN XPOMOMOPOB JId JUArHO- CTUKHA KOXKHBIX 3a00/IeBaHUI.
OcHOBHOE BHUMaHHUE yJIeJIEHO pa3paboTKe Mojesell Jjisi pacdeTa KOHIIEHTPAIUH reMorio-
OuHa, MeJJaHnHA U OMin- pyOMHA, UTO aKTyaJbHO JIJIs OIIEHKU BO3PACTHBIX M3MEHEHUI Te-
MaTOM, 'reMaHI'HOM 1 MeJIaHOM, a TaK2Ke IJId JUalrHOCTUKU PaKa. MCCHG,ZLOB&— H1€ BKJIIOYaEeT
N3T0OTOBJIEHUE 6I/IOIVH/H\/IGTI/ILIGCKI/IX O6pa3L[OB KO2KH C M3- BECTHBIMH KOHICHTPaIUAMMU XPO-
ModopoB. CpaBHUTEIbHBIN aHan3 Mo- jeeit Byrepa—/lambepra—Bepa n Kybeaku—Mynka
[TOKa3aJ1 BBICOKYIO TOTHOCTH IPeACKa3aHusl OTHOCUTEIHHBIX 1 aDCOTIOTHBIX KOHIIEHTPAIIAA
XPOMOGOPOB, UTO MOKET IOBBICUTH Ka4eCTBO MEIUIMHCKON IUArHOCTH- KH.

Oxwnmaembrii pesynabrar: / Expected result: 48-a mxkona-koudepentus «udop-
MAIMOHHBIE TeXHOIOrNH 1 cucteMbl 2024», 16-20 cenrsiops, (BI'Y) r. Boponex

Panee nnonny4dennsie pesysbrarsb: / Delivered results: Crarbs yke nojana Ha yda-
crue B KoHpepenrun «udopmanmonnbie Texuogoruu u cucreMbr 2024

Yuacrtue B npenogaBaunu u B pazsutuu Kadeapsr IC: / Teaching and IS chair
development:



Honosmaurensusie cepiku: / Additional links:



Konkypcras 3asgBka Ha Hayunyto akagemndeckyro crunenauio nM. K.B. Pynakosa

Student
Nikolai Rekut, 5th semester

Scientific advisor

Alexander Beznosikov, PhD in Computer Science

Title

Effecient transformer-based model for chemical compounds

Abstract

1. T am working on this project with two students-teammates under supervision of Beznosikov
A.N.

2. Our project is devoted to applying transformer-based architecture for molecular
compounds. Despite that there are few works in this sphere, we present new bimodal
architecture. Also models in this sphere are usually trained on representations of molecules,
which not suitable for machine learning tasks.

3. We have compared our model with the existing approaches and confirmed our
assumptions about architecture improvements and data format changes.

4. Intermediate results of our work has been presented at 66th All-Russian Scientific
Conference of MIPT ("Fine-tuning as an effective alternative to regression for transformers
of molecular structures").

Expected results

1. We plan to finish the writing an article for this project by end of September 2024.
After that we will send the paper and the abstract to International Conference on
Learning Representations (ICLR).

2. I plan to use this transformer-based model for prediction of molecule structure by it’s
NMR (its my project by supervision of Valentin V. Novikov in MIPT, in collaboration
with Grimmlab INEOS RAS). We would like to send paper about this project to
JCIM journal.

References on my articles

Oral presentation "Fine-tuning as an effective alternative to regression for transtormers of
molecular structures" during 66th All-Russian Scientific Conference of MIPT


https://old.mipt.ru/upload/medialibrary/d79/fpmi.pdf
https://old.mipt.ru/upload/medialibrary/d79/fpmi.pdf

P.S.

I have some projects at the intersection of machine learning and natural sciences, especially
in chemistry, medicine and neurobiology and would like to further develop in this sphere.



Konkypchas 3asBka Ha HayuHyro akageMu4ecKyio CTUIIEHIUIO
nm. K.B. Pynakosa

Crynent / Student’s name: Kaprees ['1e6 Aunpeesud, 4 kype, PIIMU TIMU
Cpepnnunii 6ani B JIK/ GPA: 7.52

Hayunslit pykoBoguresib (ykasarb ydeHylo creneHb) / Scientific adviser: «x.
d.-m. 1., CrpmxkoB Bajgum BukToposu.

Tema: / Title Ilopoxkmatorue Mojeu Jyisi IPOrHO3UPOBaHUst (HAOOPOB BPEMEHHBIX Psi-
JIOB) B METPUYIECKOM BEPOSITHOCTHOM MPOCTPAHCTBE

Awnsoranms: / Annotation: Pemaercs 3a1a4a nporao3upoBanus HaGoOPOB BPEMEHHBIX
PsIJIOB C BBICOKOI KOBapuallmeil W BBICOKOW aucrepcueii. [ljist pereHns JaHHON 3aa4n
npeajiaraeTcsd NOCTPOUTH TPOCTPAHCTBO MTAPHBIX PACCTOAHUN, MPEACTABALIONIETO METpAYe-
CKYIO0 KOH(MDUTYpaI0 BpEMEHHBIX psi/ioB. IIporuos ocyimecTsiisgercsa B JTaHHOM IIPOCTPaH-
CTBE, & 3aTeM Pe3yJIbTaT BO3BpAalllaeTCd B UCXOAHOE IPOCTPAHCTBO C UCIOJIL30BAHUEM Me-
TOJ1a MHOI'OMEPHOI'O IIKAJIUpoBaHusd. B 1aHHOI paboTe IpejiararoTcs MOPOKIAIIe MO-
JICJTH I TIPOTHO3UPOBaHUA HAOOPOB BPEMEHHBIX PAJIOB B METPHYCCKOM BEPOATHOCTHOM
npoctpancTBe. HoBuzHa paboThI 3aK/I09aeTCsd B IMPUMEHEHUN PUMAHOBBIX MoJeseil Jijis
[IPOrHO3UPOBAHUA U UCIOJIb30BAHUN PUMAHOBBIX T€HEPATUBHBIX JUM@Y3HBIX MOJIEIICH.

Oxupaemsiii pesynbrar: / Expected result: Ily6iukanus B Journal of Industrial
and Management Optimization.

Yuacrtue B npenogaBaunu u B pazsutuu Kadeaps: IC: / Teaching and IS chair
development: AccucrenT Ha MeXKIyHAPOJAHBIX Kypcax Neuromatch Academy https://neuromatch.io/.

Homnonuurenbubie cepliiku: / Additional links:  https://github.com/intsystems/2024-
Project-152 - ccohlika Ha padoTy.



Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: lusuabkosckuit Makcum Muxaiiiosud, 4 kype, @TIMU
[IMU

Cpennunii 6ani B JIK/ GPA: 7.14

Hayunsiii pykoBogurtesib (ykasarh yueHyro cremneHb) / Scientific adviser: k.
d.-m. 1., CrpmxkoB Bajgum BukToposnd.

Tema: / Title Boccranoienue 3HaUeHNs MHOTOMEPHOIO BDEMEHHOI'O Psijia B TOYKE IO
CIIPOTrHO3MPOBAHHON MATPHILE MMTOTMAPHBIX KOPPEJIATINi

Annoranusi: / Annotation: Pemaercs 3a/a4a oT049€9IHOrO MPOrHO3UPOBaHUs HAbOPa
BPEMEHHBIX PSIJIOB ¢ BLICOKOM KOBapualneil n BLICOKOU auciepcueii. g perenus gaHHOM
3aJla9y IIPeJiyIaraeTcs MOCTPOUTH MPOCTPAHCTBO MApPHBIX paccTosdHuil. B sToM mpocTpan-
CTBE TIPOTHO3UPYETCS MaTpUIla IMOMAPHBIX PACCTOAHUN, a 3aTeM II0 M3BECTHOI MaTpulie
BOCCTaHABJINBAIOTCA 3HAUEHUSI BPEMEHHBIX PsiJIoB. B /laHHOI cTaThe n3yvaeTrcs: crocod BOc-
CTAHOBJICHUS IIPOTHO3a B IMIPOCTPAHCTBE BPEMEHHBIX PAJOB II0 U3BECTHOU MaTPUIlE Monap-
HBIX paccrogHuii. [lokaszbiBaeTcs cymiecTBoOBaHNe HECKOJIBKUX 3HAYEHNI BPEMEHHOTO PsJia,
VIOBJIETBOPSIONINX OJIHOM MaTpHIle MOMapHBIX paccTodgnuii. Ilpenmaraercsa HECKOIBKO aJi-
TOPUTMOB, OCHOBAHHBIX Ha MCHOJIb30BAaHUU MATPUI], IIOCTPOEHHBIX 110 PA3JIUYHBIM BPEMEH-
HBIM MHTEpPBaJiaM C UCIIOJIb30BaHUEM IIOITapHON Koppesdanuu. Tak ke, B cTaTbe BhIBOIUTCS
SIBHBIIl BUJI BOCCTAHOBJIEHHBIX 3HAYEHUI Yepe3 MATPUILy HOMapHbIX Koppesdruii. [Tomumo
9TOr0, IPUBOJUTCA OIEHKA KAdecTBa BOCCTAHOBJICHHS IPU JI0OABJICHUU IIyMa B MaTpHU-
IIbI TIONAPHBIX paccrodgunii. HoBusna MeToma 3aK/a09aeTcd B TOM, YTO TPOTHO3UPOBAHUE
JeJiaeTcsd He B UCXOJHOM MPOCTPAHCTBE, & B IIPOCTPAHCTBE IOMAPHBIX PACCTOAHUI.

Oxwnmaembrii pesysabrar: /| Expected result: Ily6smkanusa B Journal of Industrial
and Management Optimization.

Hononuurenbubie cepuiiku: / Additional links:  https://github.com/intsystems/2024-
Project-152a - cchuika na padbory.



Cemectp 9 maructpbl / Semester 9, masters
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Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: Kucenes Hukura Cepreepud
Cpennunii 6anit B JIK/ GPA: 8.99

Hayqusiit pykoBoguTessb (yka3arb yueHyro crenenb) / Scientific adviser: ['pa-
boBoit Anjpeit Bamepuesnd, kau. ¢us.-mart. HayK

Tema: / Title Leveraging Loss Landscape Convergence for Effective Sample Size Estimation

Anvoranusi: / Annotation: Sample size determination is a crucial aspect of training
deep neural networks, as it directly impacts model performance and efficiency. While
there are existing results on the properties of loss landscapes in deep neural networks, the
relationship between sufficient sample size and loss landscape convergence remains under-
explored. In this paper, we develop a method for estimating the optimal sample size required
to achieve good model performance. Our approach leverages the convergence properties of
the loss landscape as the sample size increases, providing a novel perspective on sample
size determination. We demonstrate the effectiveness of our method through extensive
experiments on various datasets, showcasing its practical applicability and potential to
enhance the efficiency of deep learning models.

Oxwnaemebrii pesysasrar: /| Expected result:

1. Texyree ucciieoBanne OBLIO HAYATO HE TAK JIABHO W HAXOAUTCS Ha CTAJMU IIPOBe-
JIEHUS BBIYUCTUTETHLHBIX SKCIEPUMEHTOB. DTO CBA3aHO ¢ TeM, 4To pabota [I| ObLia
3aBepIlieHa TObKO 20 aBrycra, HEIOCPEICTBEHHO Tepe/l mojadeil Ha KOHMEPEHITHIO
AT Journey 2024.

2. OxKujaercs, 9TO Ipe/ylaraeMblii METOJI MOXKET ObITh 3(DPHEKTUBHO UCIIOJIb30BaH IIPU
JI000yUeHNN HEHPOHHBIX ceTeil, B 9aCTHOCTHU OOJIBIINX SI3bIKOBBIX Mojiesteit. [ st aToro
IIPOBOJIMUTCS N3YUEHUE TOYHOCTU U 0000IIaeMOCTH MOJIEJIH, OOy IeHHOM Ha BHIOPAHHOM
¢ TIOMOIIIHIO MEeTO/Ia Habope JaHHBIX.

3. Pabora akTuBHO HJET, IJIAHUPYETCS 3aBepIHUTh ee B Tevenue 2024 roma. Oxxupaer-
Cs1, 9TO TIOJIyIEHHBbIE Pe3y/IbTaThl MOYKHO OY/IET MPEJICTABUTD B OJHOM U3 YKYPHAJIOB
yposasa Q1-Q2 nau Ha oHOI U3 KOHMDepeHIHii.

Panee nosrydyennbie pesyabrarbl: / Delivered results: [lo teme Tekyrero nccie-
JIOBaHUs OBLIHU TOJTOTOBJIEHBI 2 CTATbU, a TaKKe 1 BBICTYILJIEHNE Ha KOH(EPEHITHN:
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1. N. Kiselev, A. Grabovoy. Unraveling the Hessian: A Key to Smooth Convergence in
Loss Function Landscapes. // Submitted to the AI Journey 2024 conference
UccnenoBanue noseienns Jianmadra GyHKIUN IOTEPh B IVTyOOKOi HEHPOHHOI ceTn
[Ip U3MEHEHNH pasMepa obydaromieit BEIOOpKH. [lokasbiBaeTcs, 9TO B IMOJTHOCBSI3HOM
HEMPOHHON ceTu, UCIOIL3YIONIecs /i1 3a/1at1 MHOTOKJIACCOBO KJlaccuuKaium, B
OKPECTHOCTH TOYKHU SKCTPEMYMa MOBEPXHOCTH (PYHKIUU IOTEPh IMEPecTaeT 3HaTH-
MO M3MEHSAThCA, HAYMHAs C OIPEIeJIeHHOrO Yncia 00ydaomux o0bekToB. [lomydensr
OIIEHKN Ha CKOPOCTh CXOJMMOCTH PA3HOCTU 3HaUYeHUM (DYHKIUU MOTEPHh HA IIOJIBbI-
OopKax, OTJINYIAIONINXCs Ha OJnH 00beKT. [lo/ryuennble pe3yabTarhbl HCIOJIb3YIOTCS B
TEKYIIEM HCCIEIOBAHUU JIJIsi CO3/IaHUS METO/a OIPE/IeJIEHUs JIOCTATOYHOTO pa3Mepa
BBIOODKHU.

2. N. Kiselev, A. Grabovoy. Sample Size Determination: Posterior Distributions Proximity.
// Submitted to the Computational Management Science journal
Orpejiesierne J0CTATOYHOTO pa3Mepa BBIOOPKHU 110 OJIM30CTH allOCTEPUOPHBIX PACIIPEe-
JieJieHuit mapaMerpoB Mojen. PaceMaTpuBaioTes JiBe TOJABBLIOOPKHU, OTIMYAIONTAECS
Ha oJiiH 00beKT. Ecim B cpejaHeM 1O TaKMM BBIOOPKaM allOCTEPUOPHBIE paclipejie-
Jlenus OJIM3KU, TO pa3Mep BBIOOPKU CUUTAETCS JTOCTATOYHBIM. VccienytoTes TOTbKO
JUHENHBIE MOIEJIN.

3. Kucenes H.C., I'pabosoit A.B. Onpenesienne 10cTaToIHOrO pa3Mepa BHIOOPKHU 110

AIIOCTEPHOPHOMY PACIPEIETICHUIO apaMeTpoB mojenn. // 66-a Beepoccuiickast na-
yuHnas Koudepenrus MOTU. — 2024.

VYuactue B npenogasanunu u B paszsutun Kadeaposr IC: / Teaching and IS chair
development:

1. B sToM cemecTpe mpoBejly 2 JIeKIuu + 2 ceMUHapa 110 0a30BBIM ITOXO/aM K HHU-
[IMaJIN3AIIH, ONTUMA3AINNA U PEryIapu3aun IJIyOOKIX HEHPOHHBIX ceTeil B paMKax
Kypca |[«MeToibl TiryOOKOTro 00yveHus »

2. fdBasiock HayIHBIM KOHCYJIBTAHTOM B paboTe 110 OIPEIeIEHUI0 Pa3Mepa BHIOOPKU CO
cTyeHToM 4-ro Kypca Hareil Kadeapor BiaguciaBom MemkoBbiM.

Honosaurenbubie cebuiku: / Additional links: [Tomumo mpejcTaBieHHBIX BbIIIe
PE3YJILTATOB 110 PA3MePY BBIOOPKM, MOs HAYIHO-HCCICI0BATEIHCKA JeATEILHOCTD TaK¥Ke
BKJIIOYAET CJI/LyIOINee:

1. D. Yarmoshik, D. Kovalev, A. Rogozin, N. Kiselev, D. Dorin, A. Gasnikov. Decentralized
Optimization with Coupled Constraints. // Submitted to the NeurIPS 2024 conference
with average rating 5.5
Pabora mocssiena fenenTpajin30BaHHON ONTUMHI3AIUN ¢ ADUHHBIMU ONPAHUYEHUsI-
mu. [Ipejyaraercs HOBBIN YCKOPEHHBIN METOJ, IIEPBOTO MOPSIKA, KOTOPbINA IIPU CPaB-
HUTEJILHOM aHaJIM3€ OKa3bIBaeTCs JIyUIlle CBOUX KOHKYPEHTOB. B jamnnom uccieso-
BaHWUM 1 OTBEYAJ 38 PEAJTU3AINIO OOJIbINEH YaCTH BBIYUCTUTETHLHBIX SKCIIEPUMEHTOB,
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https://github.com/kisnikser/landscape-hessian
https://github.com/kisnikser/landscape-hessian
https://aij.ru/eng
https://github.com/kisnikser/Posterior-Distributions-Proximity
https://link.springer.com/journal/10287
https://www.youtube.com/watch?v=WnIRaRl730A&t=1728s
https://www.youtube.com/watch?v=WnIRaRl730A&t=1728s
https://github.com/intsystems/Deep-Learning-Course
https://neurips.cc

a TaKXKe 3a HallMCAaHWe COOTBETCTBYIONIEH YacTw ctaTbu. PaboTa mporia cTajauio
rebuttle, B ckopoM BpemMeHU TOSIBUTCS OKOHYATEIbHOE PEIIeHHe OT PEIeH3E€HTOB.

2. D. Dorin, N. Kiselev, A. Grabovoy. [Forecasting fMRI Images From Video Sequences:
Linear Model Analysis. // Submitted to the Health Information Science and Systems
journal
Hacrositiee ucciejoBanme MOCBAIIEHO AaHAJN3Y 3aBUCHMOCTH MEXKJy BUICOPSJIOM,
[IPOCMATPUBAEMBIM YEJIOBEKOM, U CHUMKAMU ITPOBOJIUMOIO B 3TOT MOMEHT 00CJe-
nosaruss GMPT. Cosmectrno ¢ Januuniaom JlopuHbIM, MBI MPEJIOKIIA METOJ, JIJIsT
aHaJIM3a MUCCJIE/LyeMOil 3aBUCUMOCTH, 3aKJIIOYAIONIMICT B MPEJICKA3AHNN TOTAPHBIX
pasHOCTEN MEXK/Iy CHUMKAMHU B IPEIIIOJIOKEHUN MapKOBOCTH ITON ITOC/IEI0BATE b
noctu. Pabora Oblia BBIIOJTHEHA B paMKax Kypca «Mosi miepBast HayIHas CTAThsI», a
3aTeM IO/IaHA B YKyPHAJ Ha MyOJIMKAIIHIO.

Boutee HO,ILpO6HO IIPO MOIO HaYyYHO-HCCJIeAO0BATE/ILCKYIO JeATE/IbHOCTH MO2KHO IIOCMOT-
PETH B MOEM DE3IOMEL
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https://github.com/DorinDaniil/Forecasting-fMRI-Images
https://github.com/DorinDaniil/Forecasting-fMRI-Images
https://link.springer.com/journal/13755
https://github.com/kisnikser/CV/blob/main/main.pdf

Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: Benpukos Aujpeit Cepreesud
Cpepnnunii 6ani B JIK/ GPA: 8.96

Hayqusriit pykoBoguresib (yka3arsb yueHyio crenenb) / Scientific adviser: Xpu-
taakoB AuToH CepreeBut, KaH/. (pu3.-MaT. HAYK

Tema: / Title 3Bajaum cTOXacCTUIECKOrO YIPABJIECHUS B CHCTEMAX MAITMHHOTO 00y IeHMUsI
CO CKPBITBIMU TETJIAMI OOPATHON CBA3U

Anvoranusi: / Annotation: B cucremax mammHHOrO 00y YeHMs 9aCTO BO3HUKAET CUTY-
aIys, KOTJla Ha Pe3y/IbTaThl PA0OTHI TPOTHOCTUIECKO MOJIE/N BIUSIOT Ha PEIIeHns MOhb-
30BaTeJIsd, JJaHHbIE O KOTOPBIX UCIOJIL3YIOTCH Ui yirydinenus mojenu. [Ipu sTom Bo3nuKa-
€T BBIHY2KJIEHHOE CMEIeHNe BXO/HbBIX JIAaHHBIX. Takue 3¢pdeKThl HA3BIBAIOTCH CKPBITHIMU
neTyIgMu o0paTHOi cBaA3u. B Marucrepckoit pabore mpejiaraeTcd MpPoJIONIZKATD TEMATUKY
OaKaJJIaBPCKOro JIUILIOMa, ¥ PACCMOTPETH JIId WHTE/JIEKTYaJIbHOW CUCTEMBI 33,124y yIIpaB-
Jennsa 3pdekToM obpaTHOM cBA3U. 1T 9TOro MIaHUPYeTCs PEIIUThL 33/a4dy CTOXacTH-
YeCKOI'o yIpaBJIeHUS JJId JOCTHKEHUs 33/IaHHOIO TPEJIeIbHOIO PacipeeIeHns BXOIHBIX
nanubiX. [losydennbie panee pe3yJibTaThl MO3BOJIST OMPEIEUTh YCJIOBHUSA CYIIECTBOBAHUSA
mere/ib OOPATHON CBA3U U BUJI IIPEJIEJIBHONO MHOYXKECTBA CHCTeMbl. Takke IJIaHUDPyeTCs
[IPOBECTHU BBIYUCIUTE/IHHDBIN SKCIEPUMEHT JIJI TOJTBEPKICHUSA TEOPETUIECKUX PE3YJIbTa-
TOB, MOJIYYE€HHBIX B paboTe.

Oxxkupaemsrii pesynbrar: / Expected result:

1. Hcnoss30BaTh PeE3yJIbTaThbl U3 METO/J0B CTOXaCTUYIECKOI'O YIIpaBJIEHUA B IIOCTaHOBKE
JOBEPEHHOI'O UCKYCCTBEHHOI'O MHTEJIJIEKTa 1 MHOI'OKPAaTHOI'O MalllMHHOI'O O6yquI/IH

2. Ozxxujaercs, 9To MOJIyUeHHBIN pe3ybraT Oyjer mojan B Bujie ctarbu B Q1-Q2 xyp-
HaJI, & TaKKe Oy/IeT NCIIOIB30BaH B Ka9eCTBE MArUCTEPCKOIO JUIJIOMA

3. Takxke OXKNJa€TCA, 9TO PE3yJ/IbTaTbl U3 IIPEAbLAYHINX I/ICCJIe,H‘OBaHI/IIL/'I II0 TeMe€ MHOI'O-
KpaTHOI'O MalllMHHOI'O O6y‘{€‘HI/IH YAacCTCd YCIICITHO IIPUMEHUTDL B I/ICCJIG,ZLyeMOfI 3a/Ja4e

Panee mosyuyennsnie pesysbrarbl: / Delivered results: [lo teme Tekyrmero uccie-
JIOBaHUs OBLIN ITOJTOTOBJIEHBI TPU PabOTHI:

1. Veprikov A., Afanasiev A., Khritankov A. A Mathematical Model of the Hidden
Feedback Loop Effect in Machine Learning Systems //arXiv preprint arXiv:2405.02726.
— 2024. Submitted to the JLMR journal (Q1)
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https://jmlr.org

2. Bempukor A., Xpurankos A. [IpeoOpasoBanus Mpu3HAKOBOIO IMPOCTPAHCTBA B MO-
JIeJIH TIPOIecca MHOTOKPATHOIO MantiuHHOTo obyuernust / /66 koudepenrms MOTU. —
2024.

3. Bempukor A., XpurankoB A., AcdanacreB A. Maremarudeckas mojiesb addexra 00-
paTHON CBSI3M B CHCTEMAaX MCKYCCTBEHHOTO MHTesIeKTa //Maremarndeckue MeTObI
pacrnosnasanus oopazos (MMPO-21). — 2023.

4. Benpukos A., XpurankoB A. [IpeobpazoBanusi TPU3HAKOBOIO ITPOCTPAHCTBA B MO-
JIeJIN TIPOIecca MHOTOKpATHOro Marmuuuoro obyuenusi // ITlogano B xypuas Uckyc-
CTBEHHBIN nHTE/UIeKT U ipuHsiTre pernernii (UNullP).

Yuacrtue B npenogaBaunu u B pazsutuu Kadeapsr IC: / Teaching and IS chair
development:

1. ILnanupyercs accuctupoBath 1o Kypcy lIporpamMuas nHzkenepus Jiid aHaIU3a JIaH-
HBIX.

Honosaurenpubie cebuiku: / Additional links: ITomumo mpejicTaBieHHBIX BBbIIIe
PE3YJIbTATOB, MOS HayYHO-UCCJIEI0OBATEILCKA JIeATE/IbHOCTh TaKzKe BKJIIOYAET PadoTy B
srapoparopun Maremarndeckux merosos ontumu3arun MOTU. Bmecre ¢ kosuteramu us
9TOM JTabopaTOPUN MHOIO OBLIO HAIMCAHO HECKOJIBKO pabdoT:

1. Veprikov A. et al. Markov Compression: Looking to the Past Helps Accelerate the
Future // Submitted to NeurIPS 2024 conference with average rating 6.0

2. Lobanov A., Veprikov A. et al. Non-smooth setting of stochastic decentralized convex

optimization problem over time-varying graphs //Computational Management Science.
—2023. - T. 20. — Ne, 1. — C. 48.

3. Veprikov A. et al. New Aspects of Black Box Conditional Gradient: Variance Reduction
and One Point Feedback // Submitted to the Chaos, Solitons and Fractals journal

Q)

4. Solodkin V., Veprikov A., Beznosikov A. Methods for Optimization Problems with
Markovian Stochasticity and Non-Euclidean Geometry //arXiv preprint arXiv:2408.01848.
— 2024. Submitted to the AAAI 2024 conference

5. Chernyavskiy A., Veprikov A. An Out-of-Shelf Multi-Level Monte Carlo Approach for
Average-Reward Reinforcement Learning // Submitted to the ICOMP 2024 conference
with average rating 7.0

6. Benpuxos A. u ap. Asropurm Hynesoro Ilopsinka mist Pemenus 3amgaa lenentpa-
muzoBarnoil Onrumusaryn // Tlomano Ha kondepentmio ALJ 2024 or CHepbanka

Bouee 1moipodbHO 1IpO MOIO HAYUHYIO JIEATEIHHOCT U MOU ITPOEKThI MOYKHO ITOCMOTPETH
B MO€eM PESIOME.
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https://intsystems.github.io/ru/course/software_engineering_data_analysis/index.html
https://intsystems.github.io/ru/course/software_engineering_data_analysis/index.html
https://labmmo.ru
https://neurips.cc
https://www.sciencedirect.com/journal/chaos-solitons-and-fractals
https://aaai.org/conference/aaai/aaai-24/
http://icomp.cc
https://aij.ru
https://github.com/Vepricov/Resume/blob/main/CV_Vepricov_Andrey_RUS.pdf

Konkypchas 3asBka Ha HayuHyro akageMu4ecKyio CTUIIEHIUIO
nm. K.B. Pynakosa

Crynent / Student’s name: Ceménor Anjpeit
Cpepnnunii 6anit B JIK/ GPA: 8.92

Hay4nsiii pykoBoguTens (ykazaTh ydeHyio creneHb) / Scientific adviser: Bes-
HocukoB Asekcanp Hukosnaesud, kan 1. pus.-MaT. HAyK

Tema: / Title Just a Simple Transformation is Enough for Data Protection in Vertical
Federated Learning

Anvoranusi: / Annotation: Vertical Federated Learning (VFL) enables collaborative
training of deep learning models while maintaining privacy protection. However, the VFL
procedure still has components that are vulnerable to attacks by malicious parties. In our
work, we consider feature reconstruction attacks — a common risk targeting input data
compromise. We theoretically claim that feature reconstruction attacks cannot succeed
without knowledge of the prior distribution on data. Consequently, we demonstrate that
even simple model architecture transformations can significantly impact the protection of
input data during VFL. Confirming these findings with experimental results, we show that
MLP-based models are resistant to state-of-the-art feature reconstruction attacks.

Oxwnmaemebrii pesysabsrar: /| Expected result: Ilpoiitu na ICLR 2025,

Panee mony4dennbre pesynbrarel: / Delivered results: Crarbs 6buta mojana Ha
NeurlPS 2024.

VYuacrue B npenogasanunu u B pazsurun Kadeapsr VIC: / Teaching and IS chair
development: Ilnanupyio BRICTYIHUTH C JOKJIAJI0M Ha HAYIHOM CEeMHHAPE IPYIIIIHL.

Hononuurenbubie ccbuiku: / Additional links: Mos may4mo-uccienoBarebekast
JIeATe/IbHOCTD TaKzKe BKJIIOYAET HECKOJIBKO JIDYTUX CTaTell:

1. Semenov A. et al. "Sparse Concept Bottleneck Models: Gumbel Tricks in Contrastive
Learning” // Submitted to the NeurIPS 2024 conference

2. Beznosikov A., Dvinskikh D., Semenov A. "Bregman Proximal Method for Efficient
Communications under Similarity” // Submitted to the ICOMP 2024 conference with
average rating 8.67
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https://iclr.cc/
https://neurips.cc/
https://neurips.cc
http://icomp.cc

3. Chezhegov S., Semenov A. et al.”Gradient Clipping Improves AdaGrad when the
Noise Is Heavy-Tailed” // Submitted to the NeurIPS 2024 conference with average

rating 5.0

4. "Mixed Newton Method for Optimization in Complex Spaces” // Submitted to the
NeurIPS 2024 conference.

[TostabBI criMcOK MOUX pabOT OOHOBJISIETCS 3/1€CH.
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https://neurips.cc
https://neurips.cc
https://scholar.google.com/citations?user=x1gpHxMAAAAJ&hl=ru

Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: Jlopun Janunn JIvurpuesna
Cpepnnunii 6anit B JIK/ GPA: 8.83

Hayqusiit pykoBoguTessb (yka3arb yueHyro crenenb) / Scientific adviser: ['pa-
boBoit Anjpeit Bamepuesnd, kau. ¢us.-mart. HayK

Tema: / Title Spatial-temporal characteristics in a simultaneous EEG and fMRI data
decoding.

Anvoranusi: / Annotation: There is a significant relationship between EEG signals

and fMRI. This relationship is expressed after stimulus onset. The event-related potential,

observed after the event, manifests a change in the fMRI image with a small delay.

EEG is a superposition of several signals generated in different parts of a human brain.

The examined relationship is the signal generator changes the blood oxygen level in the

neighborhood. The EEG signal analysis requires a robust decomposition algorithm. The

EEG-fMRI relationship provides prior information about the signal generators and their

features. It solves the inverse EEG problem and boosts the quality of the EEG signal

analysis which is mandatory for real-time physical motion prediction. To test the relationship
the casualty inference goes in a low-dimensional latent space using the Canonical Correlation
Analysis Principle. To select an adequate model, both spaces, source EEG and target fMRI,

are decomposed separately and then fine-tuned with fixed model hyperparameters and pre-

tuned parameters.

Oxxkupaemsrtii pesynbrar: / Expected result:

1. HUccnenoBanue siB/IsieTcsl POIOJIZKEHIEM MOeil HayJHOH JAesTeJIbHOCTH, CBSI3aHHOM ¢
anam3om JgaHabix GMPT. Pabora Hauara HemaBHO, TaK Kak HPEIbLIYIIEe NCCJIET0-
Banue nojano Ha Koudepenrmio Al Journey 2024 tonpko 20 aBrycra.

2. Ha nanubIil MOMEHT HailJIeH HOIXOIAIINI JIJIs1 nccaeoBanns gataceT. HauaTb! neps-
YHMHBIE SKCIIepuMeHThI. OKIIaeTcst, 9To MpeaaraeMbliii MeTo] 5 MeKTUBHO cebst 1To-
KaxkeT B 3a/lave JIEKOJIMPOBAHNA, B YaCTHOCTH B 3ajlade KJIaCCUPUKAIUN CTUMYJIA.

3. Ilnanupyercs 3aBepmuth padotry B Tedenue 2024 roga. [logats pesyabraTsl B 2Kyp-
Has1 ypoBHA Q1-(QQ2 My BBICTYIUTH ¢ pe3yabraTaMi paboThl Ha OJHON 13 KOH(pepeH-
U,
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https://github.com/DorinDaniil/Spatial-and-Temporal-Characteristics
https://github.com/DorinDaniil/Spatial-and-Temporal-Characteristics

Panee nosrydyennbie pesyabrarbl: / Delivered results: Ilo teme Tekyrero uccie-
JIOBaHUs OBLIN TOATOTOBJIEHBI 2 PAOOTHI I UMEETCs BBICTYILICHIE HA KOH(MEPEHITNH:

1. D. Dorin, N. Kiselev, A. Grabovoy. Forecasting fMRI Images From Video Sequences:

Linear Model Analysis. // Submitted to the Health Information Science and
Systems| journal.
B ncciietoBanum anaan3upyeTcs B3anMOCBSI3b MEXK/Ly MMOKa3aHusaMu JaT9nKoB pMPT
U IIPOCMOTPEHHBIM YeJIOBEKOM BHIeOpsioM. [Ipesaraercs MeTos ampoOKCUMAIIAN
nokazanuiit ®PMPT ¢ ucnonb3zoBanueM Bugeopsga. Meroj mpejrosaraeT HeM3MeHsI-
eMyI0 BO BPEMeHH T'eéMOIMHAMHWIECKYIO PEAKINI0 W MMOCTPOEHNe JIMHEHHOW MOjIeIn
s Kazkgoro Bokceass GMPT. DddekTuBHOCTE MOJEIN OIEHUBAETCS ¢ IOMOIIBIO
BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB Ha OOJIBIITOM HAaOOpPe JTaHHBIX.

2. Hopun .., I'pabosoit A.B., Crpuxos B.B. IIpocrpancTBeHHO-BpeMeHHBIE XapaKTe-

PHUCTHKH B 3a/1a4e JekoupoBanus ganubix GMPT. // Submitted to the AT Journey
2024 conference.
B pabore uccieryiorcss IpocTpaHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKN B 3aja4e Jie-
KoJiupoBanusd JaHHbIX dpyukimonaabnoit hMPT. [Ipesnoxen MmeTos cHuzKenus mpo-
CTPaHCTBEHHON pasMepHOCTH BpeMeHHBbIX PsjioB (MPT, ocHoBanHbIi Ha B3BeIIBa-
HUU CTUMYJUPOBAHHBIX 00JIACTEll MO3ra C HMCIOIH30BAHUEM KPOCC-KOPPEJISITUMOHHOMN
dyuknuu. Ha ocHoBe 3TOr0o meroia mpejjioykeHa Moje/b KjaccuuKalun CerMeHTOB
BpeMeHHBIX psisioB GMPT, ucrob3ytorias KOJUPOBIIUK ¢ IIPUMEHEHIEM PUMAHOBOI
TEOMETPUH JIJI U3BJICYEHUST TTPOCTPAHCTBEHHO-BPEMEHHDBIX XapPaKTEPUCTHK.

3. Hopun ./., Kucenes H.C., I'pabosoit A.B. IIpocTpancTBeHHO-BpEMEHHBIE METOIbI
aHaJIM3a BpEeMEHHbIX psioB. // 66-s1 Beepoccuiickas nayunast koudepennus MOTU.
—2024.

Yuacrtue B npenogaBaunu u B pazsutuu Kadeapsr IC: / Teaching and IS chair
development:

1. B mpeapraymiem ceMecTpe gBJISAICSI HAYIHBIM KOHCYJIBTAaHTOM Ha Kypce mlp. B naimn-
HelIeM IJIAHUPYIO MPOJI0JIKATH PA0OTY HAyYIHBIM KOHCYJILTAHTOM Ha Kadepe.

2. B sTom cemectpe mpoBety 2 JEKIUU B paMKax Kypca «MeToibl irybokoro o0y deHmst»
110 TeMe CerMEHTAINU U JIeTEKIINHN.

Honosaurenpubie cebuiku: / Additional links: ITomumo mpejcraBieHHBIX BbIIIe
PE3YJILTATOB, MOsI HAY THO-HCC/IEI0BATEIHCKA JeATEIbHOCTD TaKXKe BKJIIOUYAET CJIeIyIoNee:

1. A. Filatov*, D. Dorin*, N. Barinov, U. Izmesteva, 1. Ignashin, I. Stepanov, V. Vasilev,
M. Kurkin, D. Yudin, A. Alanov, S. Zagoruyko, D. Dimitrov, A. Kuznetsov. Garage:
Generative Augmentation Framework for Transforming Object Representations in
Images. // Submitted to the EMNLP 2024 System Demonstration Track
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https://github.com/DorinDaniil/Forecasting-fMRI-Images
https://github.com/DorinDaniil/Forecasting-fMRI-Images
https://link.springer.com/journal/13755
https://link.springer.com/journal/13755
https://github.com/DorinDaniil/Spatial-and-Temporal-Characteristics
https://github.com/DorinDaniil/Spatial-and-Temporal-Characteristics
https://aij.ru/eng
https://aij.ru/eng
https://www.youtube.com/live/WnIRaRl730A?si=9X4bKTyQ-N6YL-Hh
https://www.youtube.com/live/WnIRaRl730A?si=9X4bKTyQ-N6YL-Hh
https://github.com/DorinDaniil/Garage
https://github.com/DorinDaniil/Garage
https://github.com/DorinDaniil/Garage
https://2024.emnlp.org/

conference.

B nccieiopanun mipejiytaraeTcst HOBBIH TOJIX0JT K TeHEPATUBHBIM ayTMEHTAIIAM 1300~
paXkKeHuil ¢ m3MeHeHneM aHHOTanuii. Peajm3oBana 6ubImoTeKa Jjist aBTOMATHIECKOTO
ayrMEeHTUPOBAHUS JlaTaceTa u JieMo uHTepdeiic. B manHOM nccieoBaHun s 0TBEYA I
3a WJIEHHYIO YacTh, & TakKxKe 3a OOJIbIIYI0 YacTh peaju3aluu Oudanorexku. Padbora
HaXOJHUTCSI B IIPOIECCE PEIEH3UPOBAHUSI.

2. D. Yarmoshik, D. Kovalev, A. Rogozin, N. Kiselev, D. Dorin, A. Gasnikov. Decentralized
Optimization with Coupled Constraints. // Submitted to the NeurIPS 2024/ conference.
VccenetoBanne MOCBAINIEHO JIENEHTPAJIN30BAHHON onTUMU3aIun ¢ apMHHBIMU Or'pa-
HuvdeHusiMi. PaszpaboraH HOBBIIT METO/T TIEPBOTO MOPSIKa, KOTOPBIA MPEBOCXOIUT CY-
IIECTBYIOIIUE aHAJOrM. B paMKax HCCJIeIOBAHMA S OTBEYAJ 38 ITPOBEJIEHNE BBITHC-
JINTEJIbHBIX SKCIEPUMEHTOB W HAIMCAHWE COOTBETCTBYIOMIEH dacTu crarbu. Pabora
IIPOILJIa CTAJIUI0 PEIEH3UPOBAaHUs C CPEJHUM pPelTHHTOM 5.5, B Ojm:Kaiiiee Bpemsi
O’KUJIAIOTCST OKOHYATETbHBIE PE3YJIBTATHI.

[Tonpobuee PO MO0 UCCIETOBATE/BCKYIO JI€ATEIbHOCTD U MOU JIOCTUYKEHUS MOXKHO TIO-
CMOTPETH B [PE3IOME.
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https://neurips.cc
https://github.com/DorinDaniil/Resume/blob/main/cv.pdf

Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: Wrnamuna Urops Hukonaesna
Cpenunii 6amn B JIK/ GPA: 7.80
Hayunblii KoHcynbTauT fpmomuk lemban Banepbeuy.

Tema 1 Edge-based methods for solving the min-cost problem in barrier cost function
models.

Awnnorarms: / Annotation: In this paper, we investigate the min-cost problem, particularly
focusing on its relevance to telecommunication networks. The motivation for this study
stems from the need to design robust networks with high throughput and low latency,
which are critical in telecommunications. Achieving this requires fast and efficient methods
for solving convex minimum cost multicommodity flow problems, especially when dealing
with barrier cost functions, as modeled by Kleinrock /Davidson. To address these challenges,
we implement and compare various edge-based methods. On the primal side, we explore
modifications of the Frank-Wolfe algorithm, including the self-concordant Frank-Wolfe
method proposed by Dvurechensky, to ensure efficient and accurate convergence. On the
dual side, we implement adaptive composite gradient methods and the cutting plane
method proposed by Fukushima. Our aim is to derive the most effective algorithms across
these different approaches, supported by theoretical complexity estimates. Additionally,
we plan to implement the Universal Similar Triangles Method (USTM) introduced by
Kubentayeva and the dual ascent method based on the cutting plane method proposed by
Hearnl These methods are expected to further improve performance in solving the min-cost
problem, particularly in terms of convergence speed and solution accuracy.

Oxxkupaemsriii pesyabrar: / Expected result:

1. Tannas pabora Oblia nadaTa 3TuM JjeToM. Ha JaHHbIT MOMEHT €CThb JIATACeThI C I'pa-
damu Teekomynukaruii, npeaocrasiennbie Huawei. Permaerca 3amaga Min-Cost ¢
OrpaHUY€eHUAMN Ha IIOTOKH. HO CyTHU MBI OIITUMU3UPYEM KOJIMYIECCTBO HepeﬂaBaeMoﬁ
uHdOpMaIIH, U3MEHsIs 3arPYKEeHHOCTDb rpada B COOTBETCTBUU C 3aJaHHBIMUI KOPPe-
CIIOH/ICTIHSIMU.

2. PeanuzoBanb asropurmbl Dual Subgradient u mogudukanun FW, onucannbie B cra-
The. A TakKe aJITOPUTMbI ITPOTECTUPOBAHBI Ha rpadax TeTeKOMYHUKAIINA.

3. Ilnanupyercs peasmzoBats ajroputMmbl USTM u Dual ascent st mosenu ¢ 6apbep-
HBIM THUIIOM (DYHKIMI 3aTpaT, a TaKyKe MPOBECTU TEOPETHUYECKUNl aHAN3 JTAHHBIX
METOJIOB.
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https://proceedings.mlr.press/v119/dvurechensky20a/dvurechensky20a.pdf
https://arxiv.org/abs/2008.02418Ъ
https://core.ac.uk/download/pdf/36735346.pdf
http://crm.ics.org.ru/journal/article/3433/
http://crm.ics.org.ru/journal/article/3433/

4. Tlnanmpyercsd 3aBepIUTh JaHHYIO paboTy K KoHiry 2024 rojia u mojaTh ee Ha KoHde-
pernmio IEEE Q1 B 0b61acTi ceTeBBIX TEXHOJIOTHIA.

Panee nosryuennsie pesysnbrarel: / Delivered results:

1. Ilybsmmkanus craTbu B XKypHaJie « KoMIbioTepHble NCCeIoBAaHUS U MOJICTUPOBAHIE .
B sroit pabore cpaBauBatoTcs cyiectByomue moandukannn Frank-Wolfe merona n
npearaircs HoBble Moaudukanun: NFW, WEEFW.

2. Hayunas crares «Conjugate Frank-Wolfe in Machine Learnings. [lomana ma xoude-
penrruio 1o ontumuzarun OPTIMA. Haxomnurcest Ha penensupoBanuu. IIpooaures B
okTsi0ope 2024. B jmannoit pabore paccMaTpuBaeTcs 3aja4a BBITYKJIONH ONMTUMI3AIINN
¢ orpanndeHusMu. To ecTb Juid 3aja9u OMHAPHONW KJIACCH(PUKAIIUN HCIIOJIb3YeTCs
JIOT-JIOCC € [; OrpaHHYEeHMsIMH Ha, Beca B KadecTBe peryisipusaropa. CpaBHUBaeT-
¢ KadeCcTBO pelleHns JaHHOM 3amadn MerogoMm Frank-Wolfe n ero momundukarmeii
Conjugate Frank-Wolfe u 6ostee obmeit momndukarmeit N Conjugate Frank-Wolfe.
Takzke mosrydena oreHKa Ha cxoauMocThb ajnroputma CEFW, mpetoxkeHHOTO B cTaThe.

3. Bwicrymienue na 66-oit Beepoccuiickoit nay4anoii kondepenrmun MO TU 2024 ¢ Temoii
nokmaga «O 3a/1atue moucKa PABHOBECHOTO PACIIPEIC/IEHUS TOTOKOB.

Hay4nsriii pykoBoguTessb (yka3arb yueHyro crenenb) / Scientific adviser: ['pa-
boBoit Anjpeit Bamepuesnd, kau. ¢us.-mar. HayK

Tema 2  Bayesian distillation of transformer models with decoder layer pruning

Anvoranusi: / Annotation: This paper explores various approaches to simplifying
approximating models through Bayesian distillation of deep neural networks, with a particular
focus on transformer-based models. The motivation for this study stems from the need to
simplify models in order to achieve more efficient performance in terms of both quality and
computational speed. The study utilizes the concepts of "teacher"and "student"models,
investigating methods to derive prior distributions for the student model’s parameters,
which are fewer than those of the teacher model, based on the posterior distribution of the
teacher model’s parameters.

Building on previous work on Bayesian distillation of transformers, which provided
theoretical insights into the posterior distribution when pruning the decoder layer, this
paper plans to experimentally evaluate the removal of the decoder layer using Bayesian
distillation, with the expectation of improved performance compared to existing distillation
methods. Additionally, the research examines the distillation of convolutional neural networks
(CNNs). The primary model used in this study is a seq2seq transformer for translating
text from Russian to English. The distilled models are expected to demonstrate better
convergence and superior quality compared to models initialized with parameters from
arbitrary distributions under the same training conditions.
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http://crm.ics.org.ru/journal/article/3433/
https://agora.guru.ru/display.php?conf=OPTIMA-2024
http://crm.ics.org.ru/journal/article/3433/
https://www.researchgate.net/publication/256092871_The_Stiff_Is_Moving-Conjugate_Direction_Frank-Wolfe_Methods_with_Applications_to_Traffic_Assignment

Oxxkupaemsrii pesyabrar: / Expected result:

1. Panmee 6bum moJrydeHbl TEOPETUIECKUE BBIKIAIKH /I OAfleCOBCKON JIMCTUILIAIIN
tpancdopmepa n Mogean RNN ¢ BHUMaHnEeM: allpuoOpHbIe paclpeieIeHus Jisd napa-
METPOB MOJIEJIA YIEHUKa, TJIe MOJIETh YIEHUKA — 3TO MOJE/Ib YIUTe sl C YA IeHHBIMI
cJIosIMU JIeKoJiepa,/aHKojiepa (B cirydae TpaHcdopmepos), jinbo mogenb RNN ¢ yua-
JleHHBIM OJ10KOM attention. A Taxzke OBbLT poOBeJeH FKcIepuMeHT st caydas RNN.

2. Ilo cpaBHeHnuio ¢ mpeabLIyIieil padboToil, B JaHHOW paboTe OCHOBHOW aKIIEHT MOCTaB-
JIEH Ha SKCIEPUMEHTAJbHBIX pe3ysbTaTax. [[Ianupyerca mpoBeCTH SKCIIEPUMEHT C
OaliecoOBCKOM JUCTUILIAIIAE MOJEIN seq2seq TpaHcdOopMepa ¢ yaJeHueM CJI0si dH-
KoJIepa, IIPOIO/IKAIONINI IPEIbIIYILYI0 paboTy — OaKajaaBpCKuil AuiioM. Takxke B
JIAHHOH paboTe MIaHUPYETCs MOJIYIUTh TEOPETUIEeCKNEe BBIKJIAIKU JIJIS CIydast MOJIe-
JI CBEPTOYHBIX HEHPOHHDLIX CETE.

3. OKuIaroTcs CIeyIone pe3yabTaThl SKCIIEPUMEHTOB: Y/IydIlIeHne CXOINMOCTH 1 Ka-
9eCTBa JUCTUJLINPOBAHHON MOJIEN C IOMOIIBIO 0ailecOBCKOTO MOAX0Ia B CPABHEHUN
¢ OOBIYHBIMU METOIAMU JIMCTUJLISIIAN.

4. Ilranupyercs 3aBepiuTh aHHyo pabotTy K kouiy 2024 roga — madasy 2025 roga u
HOJIAThCsT Ha 3UMHIOK /BECEHHIOI KoHdepeHuio yposHs Q1-Q2.

Panee nostyuennbie pesynabrarer: / Delivered results:

1. Urnamun W.H. BaitecoBckast mpuctusisius Mojeseit na 6ase tpancdopmepos. Ha
JIAHHBII MOMEHT BbIOMpaeTcs KoHdpepeHius Jjisd 10/Iavu JIaHHoil crarbu. B mannoit
pabote mccieayercs OaliecOBCKasl IUCTUILISIINAA Mojeseit ¢ BHuManueM. [losydenbr
TeopeTUIecKIe BBIKJ/IAJIKN JJIs aTPUOPHOTO PACIpeieIeHIs TapaMeTPOB MOJIEN yde-
HUKa, C y/JaJeHHbIM cjoeM BHuUMaHUsA. [IpoBesen skcrnepuMenT Jjist cirydas MOJIeTn
seq2seq RNN ¢ 6siokom BHUMAHMS.

Hononuurenbubie cebuiku: / Additional links: Ilomumo mpejcraBieHHBIX BbIIe
paboT, s paboTaJr HaJl CJIEIYIONUMU CTATHIAMU:

1. A. Filatov*, D. Dorin*, N. Barinov, U. Izmesteva, 1. Ignashin, I. Stepanov, V. Vasilev,
M. Kurkin, D. Yudin, A. Alanov, S. Zagoruyko, D. Dimitrov, A. Kuznetsov. Garage:
Generative Augmentation Framework for Transforming Object Representations in
Images. Pabora nogana na kondepenruo EMNLP 2024 System Demonstration Track.
B pabore mnpejytaraercst HOBBI TOIXO/ K T€HEPATUBHBIM ayTMEHTAIlUsIM M300parKe-
HUI ¢ n3MeHeHneM aHHoTalmii. Peasm3oBana 6ubmoreKka Jj1si aBTOMATHIECKOTO ayT-
MEHTHPOBaHUs JlaTacera u jaemMo uHrepdeiic. B manHom pabore st oTBedas 3a o0yde-
une mojeseit Faster-CNN u DETR na ayrmentupoBannbix jatacerax. Pabora naxo-
JINTCsT B TIPOTIECCE PEIEeH3UPOBAHUSI.

Konkypcras 3asgBka Ha Hayunyto akagemudeckyro crunenauio nM. K.B. Pyrakosa
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https://github.com/DorinDaniil/Garage
https://github.com/DorinDaniil/Garage
https://github.com/DorinDaniil/Garage
https://2024.emnlp.org/

Student
Nikolai Rekut, 5th semester

Scientific advisor

Alexander Beznosikov, PhD in Computer Science

Title

Effecient transformer-based model for chemical compounds

Abstract

1. Tam working on this project with two students-teammates under supervision of Beznosikov
A.N.

2. Our project is devoted to applying transformer-based architecture for molecular
compounds. Despite that there are few works in this sphere, we present new bimodal
architecture. Also models in this sphere are usually trained on representations of molecules,
which not suitable for machine learning tasks.

3. We have compared our model with the existing approaches and confirmed our
assumptions about architecture improvements and data format changes.

4. Intermediate results of our work has been presented at 66th All-Russian Scientific
Conference of MIPT ("Fine-tuning as an effective alternative to regression for transformers
of molecular structures").

Expected results

1. We plan to finish the writing an article for this project by end of September 2024.
After that we will send the paper and the abstract to International Conference on
Learning Representations (ICLR).

2. I plan to use this transformer-based model for prediction of molecule structure by it’s
NMR (its my project by supervision of Valentin V. Novikov in MIPT, in collaboration
with Grimmlab INEOS RAS). We would like to send paper about this project to
JCIM journal.

References on my articles

Oral presentation "Fine-tuning as an effective alternative to regression for transformers of
molecular structures" during 66th All-Russian Scientific Conference of MIPT
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https://old.mipt.ru/upload/medialibrary/d79/fpmi.pdf
https://old.mipt.ru/upload/medialibrary/d79/fpmi.pdf

P.S.

I have some projects at the intersection of machine learning and natural sciences, especially
in chemistry, medicine and neurobiology and would like to further develop in this sphere.
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Konkypchas 3asBka Ha HayuHyro akageMu4ecKyio CTUIIEHIUIO
nm. K.B. Pynakosa

Crynent / Student’s name: Canponos FOpuit Qenukcosnd
Cpennnii 6ama B JIK/ GPA: 7.60 (6bu1, ceiiqac oTcyTCcTBYET)

Hayunsiii pykoBoauTenb (ykasars ydeHyio crenenb) / Scientific adviser: Tac-
HukoB Astekcanp Bragnvuposud, 1okTop hus.-mar. HayK

Tema: / Title Optimal Approximation of Average Reward Markov Decision Processes

Anvoranusi: / Annotation: We continue to develop the concept of studying the e-
optimal policy for Average Reward Markov Decision Processes (AMDP) by reducing it to
Discounted Markov Decision Processes (DMDP). Existing research often stipulates that
the discount factor must not fall below a certain threshold. Typically, this threshold is
close to one, and as is well-known, iterative methods used to find the optimal policy for
DMDP become less effective as the discount factor approaches this value.

Our work distinguishes itself from existing studies by allowing for inaccuracies in
solving the empirical Bellman equation. Despite this, we have managed to maintain the
sample complexity that aligns with the latest results. We have succeeded in separating the
contributions from the inaccuracy of approximating the transition matrix and the residuals
in solving the Bellman equation in the upper estimate so that our findings enable us to
determine the total complexity of the epsilon-optimal policy analysis for DMDP across any
method with a theoretical foundation in iterative complexity.

Tekymmii pesynabrar: / Current result:

1. Jlamnas pabora mosayuunia accept Ha kKoHdepennuun ICOMP 2024

Oxwnaembrii pesyabsrar: /| Expected result:
1. Oxkwumaercs, aTo ona Oyaer mobaieHa B xypHaa Q1-Q2.

2. [lnanupyercst IpOAOJKUTHL PAOOTY B JIAHHOM HAIIPABJIEHUN, HO YK€ ¢ OECKOHETHBIMU
cperaMu, a He TabyJIIPHBIMU.

VYuactue B npenogasanunu u B pazsutun Kadeapsr IC: / Teaching and IS chair
development:

1. Xotres ObI TOy9IacTBOBATH B KAKOM-TO U3 IIPEIOjIaBaTeIbCKUX IIPOIECCOB Ha Kadeape.
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Cemectp 11 maructpbl / Semester 11, masters

KonkypcHas 3asBka Ha HayuHyro akageMndecKyio CTUIIEHIUIO
nm. K.B. PymakoBa

Crynent / Student’s name: HAuynesna Bragnmup Biaguvmuposud, 6 kype, @PTIMU
BT

Cpennnii 6asi B JIK/ GPA: 9.55

Hayunbiii pykoBoguresib (ykasarh ydeHyro crenedb) / Scientific adviser: Tpy-
medknd AHTOH CepreeBud, JOKTOpP (DU3MKO-MATEMATHIECKUX HAYK, CTAPIIAN HAyIHBINA

corpyaauk MUAH, nmpodpeccop MOTU, npodeccop HUTY MUCuC

Tema: / Title Ilporokos kBauToBoit kpunrorpadpun BB84 npu ormnuatomumxces spdek-
TUBHOCTSIX J€TEKTOPOB B CJIyUae IMacCHBHOI'O BBIOOpa Oasmca

Anvoranusi: / Annotation: Hayuno-ucciemoBaresnbckast pabora MOCBSIIEHa TIPOTO-
Koy KBaHTOBOI Kpunrorpacdun BB84. B meit OyaeT paccMOTPEHO COCTOSTHHE UCCJIC0BA-
HUI 110 9TOMY ITPOTOKOJIY Ha CETOHSIITHUI JIeHb. A UMEHHO cjIydail, KOTJa TPUHUMATOIIIE
JIETEKTOPBI CUTHaJIa PaboTaloT HenjieaabHOo. B gacTHOCTH, OyIeT mpejactaBieHa GpopMmyia
CKOPOCTHU T'eHepaIlii CEKPETHOI'0 KJII0Ya JIJIsi IIPOTOKOJIa KBaHTOBOH Kpunrorpadun BB84
[Py OTINYAIONUXCA IPOEKTUBHOCTIX JIETEKTOPA IIPU aKTUBHOM BBIOOpe Oas3uca, a TakzxKe
HEKOTOPBIE PE3YJIbTATHI B C/Iydae IacCUBHOrO BbIOOpa Oaszuca. Takke Oy/1yT paccCMOTPEHbI
Pe3yJIbTAThl PeabHOrO IMPUMEHEHUA JTAHHOTO ITPOTOKOJIA.

OnH U3 caMbIX PaCIpPOCTPAHEHHBIX IIPOTOKOJIOB KBAHTOBOI'O paCIpe/ie/IeHud KIIoveit
— 9710 iporokos1 BB84. B stom nporokosie nndopmalys KOAUPYETCs MOJgpU3anueil nin
dazoit cUIBHO KONE€PEHTHOTO UMITYJIBCA, OIUCHIBAIONIEE COCTOSIHUE OJMHOYHOrO (hoTOHA.
[IpakTuaeckasi peajn3alys JTaHHOTO IIPOTOKOJIA UCIOIB3YeT JeTEeKTOPhI, KOTOPhIE Pearu-
PYIOT Ha TOCTYHAIOIIHe CUTHAJbI. B mjeaJbHOM Ciydail JIeTeKTOp JOJIKEeH cpabaTbiBaTh
TOJIBKO OJIMH Pa3, eCJu IpUaeTesl poBHO ojuH (HoToH. B peasbHOM Ke ciydae JIETEKTOD
OyeT cpabarbiBaTh TOJBKO C HEKOTOPOil BeposaTHOCTHIO 0 < ) < 1, KoTOpas Ha3bIBAETCH
9pHEKTUBHOCTHIO JIETEKTOPA.

Oxumaembrtii pesyiabrar: /| Expected result: Ilonyuennbie pesysibrarst OyayT mpes-
CTaBJICHBI B MarucTpckoit pabore Ha Kadeape Meronos coBpemennoit maremaruku MUAH

Panee nosryuennbie pesynabrarter: / Delivered results:

1. Tlocrepubrit goksa Ha 4-oit MexkIyHapoaHas mKoJe « CBEPXIPOBOIHUKOBBIE TEXHO-
Jlorun Jijisi 00paboTKN KBAHTOBOI mHMpOpMarmy, 2024 1.
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2. Verusiit mokaan Ha I Beepoccuiickoit mikose-cemunape HIIOM «IlenTp mccienona-
HUS apXUTEKTYP CYHEPKOMITHIOTEPOB», 2024 T.

3. Ileuarn B cbopuuke Te3ucoB Ha II Beepoccuiickoii mkoste-cemunape HIIOM «IlenTp
HCCIeJOBaHNS apXUTEKTYP CYIIePKOMIIbIOTEPOBy, 2024 1.

VYuactue B npenogasanunu u B pazsutun Kadeapsr IC: / Teaching and IS chair
development:

1. Yuebnbriii accucrent Kadeapsbl [uckpernoii MaremaTuku, ocennuii cemectp 2024 /2025
y4eOHOI0 rojia, BeJIeHre CEMUHAPOB 10 Juciuiinae « Maremarudeckas JTJOTUKa .

2. Yuebusiit accucrent kadeapor JuckperHoit Mmaremaruku, Becernnuii cemectp 2023 /2024
yUIeOHBIH TOJI, MPUHATHE YCTHBIX 3aJlaHuil 1o jgucnuiinie « Maremarudyeckas JIOTH-
Kay.

3. YuebubIii accucteHT Kadeapbl AJITOPUTMOB U TEXHOJOTUI TPOTPaAMMUDPOBAHUS, Be-
cernnii cemectp 2023 /2024 yuebHOro rojia, BeJileHne CeMUHAPOB 110 juciuiinae «Ma-
TeMaTu4decKas JIOTHKa».

4. Tlemaror nomnosiHUTeIbHOTO O6pasoBanus Texnonapka Ousrex-numest, 2024 /2025 yueo-
HBII TOJI, JUCIUILINHBI «/[ucKkpeTHas maremartukay, «Python m maCTpyMeHTHI Ma-
IIUHHOTO O0yYI€eHUsI.

5. Ilpenogasarens 3OTII, 2023/2024 yuebnbrit rog, 2024/2025 yaebHblit ro, auciu-
mwmabl Maremaruka, Mudopmaruka n Ousnka.

6. Pazpaborauk kypca «CoBpeMeHHbBIE METO/Ibl KBAHTOBBIX BBITUC/IEHUIT», Kadeapa Bor-
qUCIUTENbHOT (busuky, BecenHuit cemectp 2023/2024 yuaeGHbIii 1O,

Homnosmaurensusie ccbiku: / Additional links:

1. SQH 2024. 4-as mex tyHapoHas mkoJie « CBePXIIPOBOHIKOBBIE TEXHOJIOTUN JIJIs 00-
paboTkm KBanToBO# nudopmarmuny, 2024 r. [locrepusrit gokian Ha Temy «PopMyJIbI
CKOPOCTH TE€HEPAINH CEKPETHOI'O KJI0Ua, JJIs TPOTOKO/Ia KBAHTOBOW KPUIITOrpadun
BB84 npu orsimgatomuxcst 3PEeKTUBHOCTAX JIETEKTOPOB IIPHU ITACCUBHOM M aKTHBHOM
BBIOOpPE Dasucay.

2. Coopuuk Tesucon, Capos 2024. II Beepoccniickas mkosa-cemuaap HIIOM «IenTp
HCCTIeJOBaHUS apXUTEKTYP CyHEePKOMIIbIOTEPOB».

3. CoBpeMeHHbIE MeTO/Ibl KBAHTOBBIX BBIYNCJ/ICHUII.
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https://sqh.misis.ru/#poster_1
https://drive.google.com/file/d/1qAMoOiLX-WcNsC98-TdpmBvOQ1dQQyPO/view?usp=sharing
https://fund.mipt.ru/projects/

Konkypchas 3asBka Ha HayuHyro akageMn4ecKyIOo CTUIIEHIAIO
nm. K.B. Pynakosa

Crynent / Student’s name: Boesa lanuna JleonuosHa
Cpennnii 6ama B JIK/ GPA: 9.55

Hayunsiii pykoBoguTensb (yka3arb yueHyro crenenb) / Scientific adviser: 3aii-
neB Ajtekceit AjtekceeBud, KaHI. (pu3.-MaT. HAYK

Tema: / Title Label Attention Network for Temporal Sets Prediction: You Were Looking
at a Wrong Self-Attention.

Awnnoranmsi: / Annotation: Most user-related data can be represented as a sequence
of events associated with a timestamp and a collection of categorical labels. For example,
the purchased basket of goods and the time of buying fully characterize the event of the
store visit. Anticipation of the label set for the future event called the problem of temporal
sets prediction, holds significant value, especially in such high-stakes industries as finance
and e-commerce. A fundamental challenge of this task is the joint consideration of the
temporal nature of events and label relations within sets. The existing models fail to
capture complex time and label dependencies due to ineffective representation of historical
information initially. We aim to address this shortcoming by presenting the framework with
a specific way to aggregate the observed information into time- and set structure-aware
views prior to transferring it into main architecture blocks. Our strong emphasis on input
arrangement facilitates the subsequent efficient learning of label interactions. The proposed
model is called Label-Attention NETwork, or LANET. We conducted experiments on four
different datasets and made a comparison with four established models, including SOTA,
in this area. The experimental results suggest that LANET provides significantly better
quality than any other model, achieving an improvement up to 65% in terms of weighted F'1
metric compared to the closest competitor. Moreover, we contemplate causal relationships
between labels in our work, as well as a thorough study of LANET components’ influence
on performance. We provide an implementation of LANET to encourage its wider usage.

Oxxkupaemsrii pesyabrar: / Expected result:

1. UccnenoBanue ObLIO JIOBEIEHO JIO STAla MyOJMKAIME ¥ Pe3y/IbTaT MPUHIT HA KOH-
depennuio panra A ECAIT 2024.

2. llnmarmpyeTcs yCOBEPIIEHCTBOBATE JTAHHYIO paboTy, CO3/1aB MaTeMaTHuIecKoe 0O0CHO-
BaHHe IIPEUMYIIECCTBA arpernpoBaHudd 110 MeTKaM KJIACCOB.

3. Taxyke B JAaHHOM HMCCJIEJIOBAHUN ILJIAHUPYETCS TTPOBECTH PsAJT pabOT 110 yCOBEPIIECTBO-
BaHUIO 3(PPEKTUBHOCTU U YCKOPEHUSA METO/Ia.
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Panee nmonyuennsnie pesynbrarbl: /| Delivered results: [lo Teme manHoro mcciemno-
BaHUA UMEETCs ITyOJINKAITUST:

1. Elizaveta Kovtun, Galina Boeva, Artem Zabolotnyi, Evgeny Burnaev, Martin Spindler,
Alexey Zaytsev Label Attention Network for sequential multi-label classification: you
were looking at a wrong self-attention.

2. Cnucok npuHATHIN padboT Ha Kondepenmuio ECAL| loknan na kondepennum mianm-
pyercsa 19-24 okTabpsi.

VYuactue B npenogasanuu u B pazsutun Kadeapst IC: / Teaching and IS chair
development:

1. 3anmMmaroch IperogaBaHueM 1 OpraHu3alyeii KypcoB Ha COBMeCTHOI nporpamme CKoJl-
texa co CoepObaHKOM.

2. Tlposoauna kypc 1o nosbirernto Kpayndukarun B Ckorrexe o Teme "Mojenu mo-
CJICIOBATEJILHOCTEH coObIThit".

3. Ceituac Tak»Ke IIPOBOXKY Kypc 0a30BOI0 MAIMHHOIO OOYUEHHSI U B CEHTSIOpE TaKzKe
Oy/ieT JIOIOJIHUTEIbHBIN KYPC, CBsI3aHHBIN C TEMOII 110C/Ie/I0BaTe/IbHOCTEH COOBITHI 1
IporeccaMu XOKca.

Hononuurenbubie cebuiku: / Additional links: Ilomumo mpejcraBieHHBIX BbIIe
Pe3yJIbTaTOB, MOS Hay YHO-HCCIIEI0BATE/IbCKA JeATeIbHOCTD TaKzKe BKJIIOYaeT cle/Iylolee:

1. Vladislav Zhuzhel, Vsevolod Grabar, Galina Boeva, Artem Zabolotnyi, Alexander
Stepikin, Vladimir Zholobov, Maria Ivanova, Mikhail Orlov, Ivan Kireev, Evgeny
Burnaev, Rodrigo Rivera-Castro, Alexey Zaytsev Continuous-time convolutions model
of event sequences. Crarbs nonana B »kypHaJt Information Sciences(Q1).

Mpur npeamaraem meron COTIC, ocHoBaHHBIN Ha HENPEPHIBHON CBEPTOYHON HEHPOH-
HOII ceTn, TO/IXO/IATIEN JIJTsl y4eTa HepaBHOMEPHOTO ITPOXO0KIEHUs COOBITUI BO BpeMe-
uu. B COTIC pacmmmpennast 1 MHOTOC/IONHAsST apXUTEeKTypa 3(hPHEKTUBHO CIIpaBIIsieT-
¢ € 3aBUCUMOCTAME MEXKTy cOObITHAMU. KpoMme Toro, Mojie/ib obecrednBaeT o0ILyio
JINHAMWKY WHTEHCUBHOCTU B HEIPEPBIBHOM DPEXKUME BPEMEHH, BKJIIOYAsi MTPOIECCHI
Xoxkca. Mogens COTIC mpeBocxXoauT CyIIeCTBYIONIUE MOIXObI K OOJILIITMHCTBY Pac-
CMOTPEHHBIX HAOOPOB JIAHHBIX, CO3/IaBasi MPEJICTABICHUs JJIs [TOC/IEI0BATETbHOCTU
COOBITHUI, KOTOPBIE MOTYT OBITH MUCIOJIB30BAHBI JIJIsT PEIIEHUsT TTOCIETYIOIIIX 3a/1ad -
HAIPUMED, JIJIsI IPOTHO3UPOBAHUS CJICIYIOINIEr0 TUIIA COOBITUSI 1 BPEMEHH BO3BPATA.

2. Ilya Kuleshov, Galina Boeva, Vladislav Zhuzhel, Evgenia Romanenkova, Evgeni Vorsin,
Alexey Zaytsev/ COTODE: COntinuous Trajectory neural Ordinary Differential Equations
for modelling event sequences. /lannas crarbs ObLta nojgana na KDD 2024.
BonbmuHCTBO COBpEMEHHBIX METOOB, KaK IIPAaBHUJIO, MOIEJTUPYIOT TaKhe IPOIECChI
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https://arxiv.org/abs/2303.00280
https://arxiv.org/abs/2303.00280
https://www.ecai2024.eu/programme/accepted-papers#pais
https://arxiv.org/abs/2302.06247
https://arxiv.org/abs/2302.06247
https://arxiv.org/abs/2408.08055
https://arxiv.org/abs/2408.08055

110 OOJIBITIE YACTU KYCOUHO-HEIIPEPHIBHBIMEU TPACKTOPUAMU. UTOOBI PENTUTH TY MPO-
OsteMy, MBI paccMaTpUBaeM COOBITHS He KaK CaMOCTOSTeTbHblE sIBJIEHH, a KaK Ha-
OJIIo/IeHns 3a TayCCOBBIM ITPOIECCOM, KOTOPBI, B CBOIO OY€PE/Ib, YIIPABJIAET JTUHAMI-
Koit actor. MbI npejjiaraeM HHTErpUPOBATH MOTYYEHHYIO TMHAMUKY, 9TO IPUBEIET K
MO/ IDUKAIINT IITUPOKO ycrerniHoit netipornoit mosesin ODE ¢ HenpepbiBHOI TpaeKTo-
pueit. C MOMOIIBI0 TEOPUN TayCCOBBIX TPOIECCOB MbI CMOTJIN OIEHUTH HEOIPeIeIeH-
HOCTB B IIPEJICTaBIeHNN actor, KOTOpas BO3HUKAET M3-3a OTCYTCTBUs HAOIOJIEHNS 33
HUMHU B IIPOMEXKYTKAX MEXKJIy COOBITUSIMU. DTa OIEHKA MPUBEIa HAC K pa3paboTKe
HOBOI'0, TEOPETUYIECKU OOOCHOBAHHOI'O MEXaHU3Ma OTPHUIATEIHLHON 00PATHON CBS3U.

[ToapobHee PO MOIO MCCJIEIOBATEIBCKYIO JIEATEILHOCTD U MOU JIOCTUXKEHUSA MOYKHO TIO-
CMOTDETH B [PE3IOME.
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https://github.com/Gaechka777/Resume/blob/main/Resume.pdf

Konkypchas 3asBka Ha HayuHyro akageMu4ecKyio CTUIIEHIUIO
nm. K.B. Pynakosa

Crynent / Student’s name: Kopuuios Hukura Makcumosuy
Cpennnii 6amit B JIK/ GPA: 9.31

Hayunsriii pykoBoauTenb (ykasars ydeHyio crenenb) / Scientific adviser: Tac-
nukoB Ajtekcanap Biagumuposud, 10kTOp Gus.-MaT. HAyK

Tema: / Title Optimal Flow Matching: Learning Straight Trajectories just in One Step

Anvoranusi: / Annotation: Over the several recent years, there has been a boom in
development of Flow Matching (FM) methods for generative modeling. One intriguing
property pursued by the community is the ability to learn flows with straight trajectories
which realize the Optimal Transport (OT) displacements. Straightness is crucial for the
fast integration (inference) of the learned flow’s paths. Unfortunately, most existing flow
straightening methods are based on non-trivial iterative FM procedures which accumulate
the error during training or exploit heuristics based on minibatch OT. To address these
issues, we develop and theoretically justify the novel Optimal Flow Matching (OFM)
approach which allows recovering the straight OT displacement for the quadratic transport
in just one FM step. The main idea of our approach is the employment of vector field for
FM which are parameterized by convex functions. Our OFM can efficiently solve both OT
and FM problems. Thus, we pave a novel theoretical bridge between Optimal Transport
and Flow Matching. Such direct connection may result in adopting of the methods’ strong
sides to each other and deepening the understanding of them.

Panee nosy4dennbie pesyinbrarel: / Delivered results: [lo Tteme mannoro mcceo-
BaHUs MUMeeTCs yOJIMKallns, oJaHHast U BHICOKO orleHeHnHas Ha peBbio NeuralPS 2024.

Oxkupgaemblie HOBbIe pe3yibraThl: / Expected result:

1. Haittu ciocod ucupaBuTh Bce TexHu4ueckue Limitations, onucanubie B pabore. 3airy-
CTUTDH OOJIBIIIE IKCIEPUMEHTOB.

2. IlpuMeHUTH TOJIyYeHHBIE PE3Y/IbTAThl B YK€ UMEIOIMNUXCs padoTax, OCHOBAHHBIX HA
Flow Matching

3. Teoperudecku mocanrarb COKPOCTh CXOTUOMCTH METO/IA.

VYuacrue B npenogasanuu u B paszsurun Kadeapsr VIC: / Teaching and IS chair
development:

1. Bemy cemunapsr mo Merogam Onruvusarun i 3 kypca GVIBT MOT.
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https://arxiv.org/pdf/2403.13117

Hononuurenbubie cebuiku: / Additional links: Ilomumo mpejcraBieHHBIX BbIIe
Pe3yJILTaTOB, MOS HAy YHO-ICCIIEI0BATE/IbCKAS JeATeIbHOCTD TaKzKe BKJIIOYaeT Cle/Iylolee:

1. Ilys pabor o 6e3rpajinenTHO onTuMuszaluu. Kpaitaas padoTa moBecTByeT O MeIH-
HOM KJIMIIUHTE, KOTOPBII paboTaeT B TEOPUU U Ha MPAKTHUKE JIYUIIle TP OUEHb TsIzKe-
JIOM TIIyMe, 9eM OOBIYHBIN KummuHT. Pabora mojana u BeICOKO oneHeHa Ha NeuralPS
2024.

Ceiiuac B pabore mpoekT ¢ AjiekcaHIpoM Be3HOCHKOBBIM II0 JOKA3aTeIbCTBY CXO-
jgumoct Adam 1omo0HBIX aJIFOPUTMOB C BBICOKOR BepodTHOCTBIO. Ilocime st pe-
3yJIbTaThl MOT'YT ObITh MCIIOJIb30BaHbI JIJIg OE3IPaueHTHON oNTUMU3aIluu ¢ human

feedback.
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HE3aBUCUMbBIX KJIACCU(MUKAIIMOHHBIX MOJIE/Iel JIjId KaxKJI0ro O0beKTa, O0ydeHHe KayKJIoi
U3 KOTOPBIX Oa3mpyeTcs Ha METaJaHHBIX M arpernpoOBaHHBIX KOJLIAOOPATUBHBIX (DaKTO-
pax. [lajee npu nomoriu KasmOpPOBKY IIPEICKA3AHUIT IOy Ial0TCs CPABHUMbBIE BEPOSITHOCTU
BaMHTEPECOBAHHOCTU TI0JIb30BaTEIel B PA3/IMIHBIX 00BEKTaX, U3 KOTOPBIX (hOPMUPYETCs
UTOI'OBBII CIIMCOK PEKOMEH/IAINI.

Oxxupaemsriii pesyabrar: /| Expected result: Marepuassr paborsl Gy/IyT mpecras-
JIEHBI B MaruCTEPCKOM JIAILIOMe Ha Kadeape MnTemnekTyag bubIx cucTeM. Takke 1m0 nMe-
IOIUMCST pe3y/IbraTaM IJIaHupyeTcs mMybanKanus crarbu B B XKypHaje «Mspectus PAH.
Teopust u cucrembr yupasienusi», 2024, Ne 6 (mpoiijieH sran MpOBEpKU HAYIHBIM PEJIAKTO-
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obpaboTku mHpopMmaruny, 27.09.2024 1.

B nacrosiiuit MOMEHT HIPOBOJIATCA SKCIIEPUMEHTBI 110 MOBBIIEHNIO TOTYHOCTU CUCTEMBI
IyTEM ya€Ta OTPUIATE/HbHBIX AeHCTBHUI TO/Ib30BATEIE.

Panee nostyuenubie pesysnbrarsl (o Tekyiieii pabore): / Delivered results:

1. Yyactue B 66-it Beepoccuiickoit nayunoit koudepenrun MPTU u nybnukarusa B
cOOpPHUKE TE3MCOB MaTEepPUaJIOB JIOKIa a « KoMIlIeKcHas peKOMeH IaTeIbHasd CUCTeMa
Ha ocHOBe OyctuHray, 2024 1.
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VYuactue B npenogasanuu u B pazsutun Kadeapsr IC: / Teaching and IS chair
development:

1. TIpenogaBaresnb mporpamm ontaita-maructparyp IO M®TU, ocennnit u Becenunit
cemectpbl 2023/2024 yaebHoro rosa, ocenuuii cemectp 2024 /2025 roga: dreHune Jiek-
numii o gucriinaaM «Mogesmn ML B productiony, «HKUHUPUHD JaHHBIX», «AHa-
JIN3 €CTECTBEHHOI'O si3bIKa»; COIPOBOXKICHUE U Ol€HUBaHUE pabOT CTYJIEHTOB B PaM-
KaX MPOEKTHOI'0 MPAaKTUKYMa; IIPOBEJIeHIe IK3aMEeHOB U ITPOBEPKA JIOMAITHUX padoT
o qucruiummaaM «lrybokoe obydenues, «Momesmm ML B productions, «IIpoexTnbrit
NPaKTHKYM>» .

2. Ilpenonasaresns mporpaMm omtaitn-mMaructparyp Yp®@Y u TT'V, ocennnii u Becennmii
cemecTpbl 2023 /2024 yueGHOTO TOJIa: COPOBOXKIEHUE U OlleHUBaHUE PabOT CTYIEHTOB
B paMKaX ITPOEKTHOTO MPAKTHUKyMa.

3. Urenune JeKnuili 10 BBEJIEHUIO B MaIlllMHHOE oOveHue i ydamwmxcs Jlumes HITY
BIIID B pamkax mporpammbr «Alfa campuss.

Hononuurenbubie cebliiku: / Additional links:  Pesynbrarer Moeit ipe/ibi iy ieii Hay THO-
HCCJIEJIOBATE/ILCKON JIeSITeTbHOCTH:

1. Ilybnukanus cratbu «HelipocereBbie 1OIXO/bI JI/IsT PEKOMEHIATEIbHBIX CUCTEM» B
xxypHaaste «l3Bectust PAH. Teopust u cucremsr ynpasienusi», 2023, Ne 6, c. 150-165.

2. Ily6siukanus crarbu «Neural Network Approaches for Recommender Systems» B
:xkypaaje «Journal of Computer and Systems Sciences International», 2024, T. 62, c.
1048-1062.
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