OTtueTHas xkoHPepeHIUA
HAYUYHOTO TpeKa

MHHOBAI[VIOHHOI'O
npakTuxkyma ®IIMH 2023

Friday, 19 May 2023 - Tuesday, 23 May 2023
M®TU

Book of Abstracts



ii



Contents

MeToBI aBTOMATIUECKOTI HyMepaumy I03BoHKOB Ha KT n3obpaskenmsay . . . . . . .. 1
MeTrprueckmit aHaIN3 IPOCTPAHCTBA IAPAMETPOB ITy6OKuX Heitpocerel . . . . . . . . 1
KoMOropoBcKast CII0)KHOCTD [TePeunMCIeHISI MHOXKECTH . . . . o o v v v oo i1
KoMOropoBcKast CII0)KHOCTD [TEPeUNCIIEHVSI MHOXKECTB] . . . o v o v oo oo oo 2
Pa3paboTka S3bIKa IPOTPAMMUPOBAHIIA . . . . « o o o oo et e e e e 2
['M6KOCTh KOHYCOB Ha IIOBEPXHOCTSIX AeJIb I1eIo CTemeH Tp! . . . . . . . o o o o . .. 2
[KosrmuecTBO 1eJIbIX TOUEK B 06JIACTY, OTPAHMUEHHON KPUBOM . . . . . o o o o v o o o .. 3

Research on the combination of Top-K and Perm-K gradient sparsification algorithms foy
distributed setting . . . . . . . . . . .8

Research on the combination of Top-K and Perm-K gradient sparsification algorithms fo1
distributed setting] . . . . . . . . ... ... ...

|ABTOMATNM3MpOBaHHASI NMATHOCTMKA MALVIEHTOB C PEBMATOMIHBIM apTpUTOM . . . . . . 4

HTepaTuBHOe yiIyullleHe TeMaTIuecKoll MOIeNIN ¢ 0OPAaTHOM CBI3BI0 OT IOJIb30oBaTeNsd 4

BekTopHBIIT aHATIOT 3a7auy MOH>Ka OITYMAJIBHOM TPAHCIOPTUPOBKM Me . . . . . . . 5

OoTyMM3anys CTpaTeruy SKCIIepUMeHTa M3MePEeHSI MacChl AKCIOHA C IIOMOILBI0 MHMOPMALI

HccnenoBaHme Bapyaimii CyorpaIeHTHOTO MeTOoa Ha KJIacce cIa0o BBIMYKIBIX 3agad 5

|[AHAM3 cMeleHMs pacIpeneeHii B KOHTPACTUBHOM o0yuenny / Mitigating Distribu-
tional Biases in Contrastive Learning . . . . . . ... ... ... ... ......... 5

HyoxHue orieHKY IS 3a7aU JeleHTPaI30BaAHHO OIITIMI3AIN TPV KOHCTAHTHOM OTpaHIUe U]
Ha M3MeHeHe pebep 3a MTepannio B KOMMYHIKAIMOHHO cetn) . . . . . . .. ... 6

[Muddepennmams cpegHero od1Iero 1 BHICIIIET0 MATEMATIUECKOTO 0OpA30BaAHMS U ITYTH

PEIIeHNT IPOOIIEMBI| « « o« o o o e e e e e e e e .6
|[ActSRF: How to segment images with uncertaintyl . . . . . . . . . . .o o v v v .. 7
Hogas orrenka uncia pebep B moarpadax rpados [DKOHCOHA . . . . « o o v oo v v v . T

PopManmaanysa MaTeMaTIUeCcKIX TeKCTOB uepes TeOpMIo JUCKyped . . . . o . o v v v oo 7

1ii



Perrenne 3amay rmOpOIMIHAMYKIL] . . o o o o v o e e e e e e e e e 8

Using medium-sized language models to solve and formalize mathematical problemd . . 8

Ba;[aqa KaHTopom/ma OIITUMAJIBHOI TPAHCIIOPTUPOBKM MEP C OrpaHMUCHIIEM Ha HJIOTHOCTIJ

8
Forbidden sunflower conjecture via spread approximation . . . . . . . . ... ... ... 9
Mepsr 6im3ocTu B 3amauax self-supervised learning . . . . . .. .. ... . ... ..... 9

[IpuMeHeHe MYJIBTMATEHTHOTO OOyUeHNs C MOAKpeIUIeHMeM I OMHAMIYEeCKUX UTD

15« 07 &

B.T[O)KEHI/IC KJIACCMUYECKIMX KOC B KJIACCMMUECKIIE TaHI‘J’IBi O ()

Spatiotemporal forecasting with convolutionals and tensor decomposition . . . . . . . . 10

Mopenb PaMmces 1 eé mpuMeHeHNe Ha IpUMepe NAeHTUhMKALII MaTeMaTIdecKoIl MOIesn

BKOHOMMKY MOHTOJIMI HA OCHOBE CTATYICTUYECKMX JAHHBIY . . . . . . . . . . ... 10
Bagaum Tina teopeMs! Jlebera otobpakeHmgs Brpad) . . . . . ... ... ... ... 11
¥,,-paMceeBcKye MHOKeCTBA IIPY HOPMAILHBIX pacKpackaX . . . . . . . . . .. .. ... 11
[Comomoryy XoBaHOBA [UIS BUPTYANBHBIX TAHTIOH . . . . . . . . . o o oo v ... 11

Metox o6eceuerHIst yeTOIMUMBOCTY QYHKIIMOHIPOBAHYIS GOPTOBOII OIIePAIIOHHOI CCTEMB]
PEATBHOTO BPEMEH . .« « o o e e et e e e e e e 10

[/I3V‘ICHI/IC MODd)OJIOI‘I/I‘IeCKOI‘O CTpOE€HMA 000HATENIBHOI JIYKOBUIIBI YEJIOBEKA I10 pe3VJIbTaTaNi

[bazo-koHTpacTHOIT TOMOrpaduy ¢ IIPUBIEUYeHEeM HeIIPOCceTeBbIX Momener . . . . . 12
MccnenoBanme dha30BOro mopTpeTa OPIOCCETITODA .« « « o o o o o e e e e e e e e 12
|AHasy3 anropnTMOB ITAHMPOBAHMS ABYDKEHMIT Po6OTa-MaHUITYIsITOpa . . . . . . . . . 13

On Stochastic Variation of Optimal Gradient Sliding Algorithm for Strongly Convex Case 13

Kraccudnuxkars onepatopos Porsi-BakcTepa Ha MaTpuaHoi anreope Mo(C) . . . . . .. 14

iv



OryeTHast KOHpepeHIMs HAyUHOTO TPeKa MHHOBAIMIOHHOTO ... / Book of Abstracts

Computer & Data Science 23 /9

MeTOJII)I aBTOMATMUECKOI HyMepanunmIIo3BOHKOB Ha KT I/IBO6P&)KCHI/IHX

Author: David LYo

Corresponding Author: li.d@phystech.edu

PaccMoTpens! HOBBIE CITOCOOBI HyMepaliu II03BOHKOB AJII o0JIerueHye 1 aBTOMAaTU 3l PaOOThI
Bpayeit.

Computer & Data Science 19/ 10

MeTpudecKknii aHAJIN3 IPOCTPAHCTBA IAPaAMeTPOB INIy0OKNX HelipoceTell

Authors: Ruslan Nasyrov'; Vadim Strijov'

' MIPT
Corresponding Author: 2001092236@mail.ru

Hccnenyercs mpo6iieMa CHIDKEHNS pPa3MePHOCTH IIPOCTPAHCTBA [TapaMeTPOB MOZENIV MAIITHHOIO
o6yuenus. Perraercst 3ajaua BOCCTaHOBJIEHVSI BPEMEHHOTO psifia. [l BOCCTaHOBJIEHWS MICIIOIb3YIOTCS
ABTOpPErpeCUOHHbIE MOMENI: JIMHETHbIE, ABTOEHKOAEPHI, PEKKYPEHTHBIE CETI — C HEIIPEPBIBHBIM

L IVICKPETHBIM BpeMeHeM. IIpoBOIuITCS METPIUECKIII aHAJIN3 IPOCTPAHCTBA ITapaMeTPOB MOIEJIIL.
[Ipenmonaraercs, YTO OTAEIHHBIE TAPAMETPHI MOJIENN, CIIyUaiTHbIe BEMIMUNHBI, COOMPAIOTCS B BEKTOPHI,
MHOTOMEPHBIE CITyUYaliHble BEJIMUMHBI, AaHAIN3 B3ANMHOTO PACIIONIOKEHYSI KOTOPBIX B IPOCTPAHCTBE

L IIpeCTABISIET IIPEeAMET MCCIIEOBAHIS TAHHO paboThL. DTOT aHAINS CHIDKAET YVICIIO IIapaMeTPOB
MOJI€eJIN, OLIEHMBAET 3HAUMMOCTY IIApAaMETPOB, 0TOMpast ux. s orpeeeHNs IOJI0KEeHN BEKTOpa
[apaMeTPOB B IIPOCTPAHCTBE OLEHMBAIOTCS €70 MATOKIAAHME U MATPULIA KOBAPMALIMMY C IIOMOLIIBIO
metonosB \textit{GyTcTpamal, orenku B mponecce \textit{SGD} i GaitecoBcKoII HeitpoceTy. JKCIepUMEHTEI
IIPOBOMATCS Ha 3a1auaX BOCCTAHOBIIEHNSI CUHTETUUECKIX BpEMEHHBIX PSAIOB, KBA3UIIEPUONUECKIX
IoKa3aHMII akceaepomeTpa, gaTacerax IRIS m MNIST.

dyHmaMeHTanbHAad MaTeMaTuka 23 / 11

KOJIMOI‘OPOBCK&H CJIOKHOCTD IIE€EPEUNCIICHNA MHOKECTB

Author: Anekcannp [IexoB1OB'

Co-authors: Teoprutt 3axapos '; Jaruun Mycaros '

! Mockosckuil husuko-mexnuueckuti unemumym
Corresponding Author: shekhovtsov.av@phystech.edu

B s10i1 paGoTe paccmarpuBaercs KosMoropoBckas CI0KHOCTB ITepeUnCIeHns MHOKeCTB. CyIecTByer
IBa KOHKYPUPYIOLLUX OIpeesIeHIs CIIOKHOCTH: feTepMuHupoBanHoe (I(.S)) n pangoMmusuposanHoe
(H(S)). Moxno moxkasats, uto I(S) > H(S) + c¢. Conoseit [1] mokasan, uTO BBINOJHAETCSA
I(S) < 3H(S)+2log H(S)+ c. B aroii pabore, mpearonaras, 4To paHAOMI3UPOBAHHAS MaIlI/HA
ThHIOpIMHTa IePEeUNCIsieT MHOKECTBO B OIIpeNeJIeHHOM IIOpsAKe, JOKa3bIBAETC, UTo OLeHKY CooBest
MOKHO yJAYUIIUTh. A MMEHHO, €CIM MAIIMHA [IEPeUnCciseT YICIa B MOPAKe BO3PACTAHUS, TO
BepHa onerka I (S) < H(S)+2log H(S)+ c¢. Ecnu ske MaimHe paspereHo MepeuncisaTh YICia B
[IOpsIKe YBeNNYeHNs X JUINHBI ABOMYHOIN 3aIicy, To BepHa ouenka [ (S) < 2H(S)+2log H(S)+

Page 1
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c. 9rot PE3YNbTAT MOKHO IIPUMEHUTD, €CIIVT PACCMOTPETH KOHEUHBIIT aBTOMAaT BMECTO paHIIOMI/ISI/IpOBaHHOf]I
MaIluVHBI TLIOpI/IHFa.

dyHpaMeHTAIbHASA MaTeMaTHKa 23 / 12

KOJIMOI‘OPOBCKa}I CJIOKHOCTD II€EPEUNICIICHIISA MHOKECTB.

Authors: Anexcanmp ITlexosros'; Teopruit 3axapos'; larumt Mycartos'

! Mockoeckuti Pusuxo-Texnuueckuil Mnemumym
Corresponding Author: zakharov.ge@phystech.edu
3amauy cpaBHEHUS paHIOMM3VPOBAHHON ¥ JeTepMEHMPOBAaHHON KOJIMOrOpOBCKUX CIIOKHOCTEN
cBopsATcs K urpe Mapruna. Ecnnm [y HEKOTOpOTT KOHCTAHTHI € B ( %, en®)—uUrpe BBHIUTPHIBAIOT
kouku, to BepHo [(S) < aH(S) 4+ O(log(H(S))) Ecnu e BBIMIPHIBAIOT MYPaBbl, TO BEPHO
I(S) > aH(S)—0O(log(I(S)). B aroit paGoTe KoKa3aHO BBIIIOJIHEHNE HBAPMAHTA [JISI MypPaBbeB-

ponureneit kotos |cover(S)| > f(u(S)) mna Hexoropoit yHKIUM f. ITO MO3BOJILET HOKA3ATh

oGey KOTOB B (-, " )-urpe B 06IIeM CIyUae, a TAKKe Mobey KOTOB B (%, n?)-urpe ms OCTATOUHO

XOPOILIero Kjacca Urp.

Computer & Data Science 23 / 13

Pa3paboTKa sI3pIKa IPOrpaMMUPOBAHNS

Author: Cranncias Mumgenko’

Co-author: ITaBen AxTsMOB '

' MOTU
Corresponding Author: mishchenko.sd@phystech.edu

Ilenpio paboTsI IBIIsIETCS pa3paboTKa sI3bIKa IPOrPpaMMIPOBaHMS, MAKCUMATIHHO YIOBIETBOPSEILETO
TpeGOBaHNAM IIPY CO3TAHNI IIPOrPaMHOr0 obecrieueHns CpeaHell CI0KHOCTH.

dyHmaMeHTanbHAad MaTeMaTuka 19 / 14

I'm6KoCTh KOHYCOB Ha IOBEPXHOCTAX Aelib Ilemmo crermeHn Tpu

Author: Upnna Kmumanosa'

Co-author: Anexcaunp Iepereuxo

' MoTH

® UIIITH PAH, [loyenm xagedput Juckpemmuoti mamemamuxu MOTH, kandudam Husuxko-mamemamuuecKux Hayk
Corresponding Author: klimanova.ie@phystech.edu
UHTepecHO u3yueHMe CBOJICTBA TMOKOCTY IS ajrebpanuecKux MHOT0OOpasuit, 1, B UaCTHOCTIH,

IUTs IOBepxHoOCTeit feib Ilento. [ns moBepxHocTeit xensb [lentio crernenn > 4 rubKOCTh ITOJIyUeHa,
HO AJI CTeIleHN 3 TOYHBIN pe3yJIbTaT II0Ka Heu3BecTeH. B KauecTBe NPOABIIKEHUI K U3yUEeHUIO

Page 2
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3TOro ciIyuas ObLIa pacCMOTpeHa KOHKpeTHas IIOBEPXHOCTb, IS KOTOPOI I'MOKOCTh JOKa3bIBATh
nporte. Takxe paccMaTpMBaNIICh 9KBUBAJIEHTHBIE YCIOBIS TMOKOCTY, KOHKpPETHBIE BUABI KOHYCOB,
KOTOpble BO3HMKAIOT JJI 3TOJ IIOBEPXHOCTH. B KauecTBe 03HAaKOMJIEHMS C COOTBETCTBYIOLIEN
TEXHMKOI N3yYanach ruOKOCTb [JIS TIOBEPXHOCTE APYTUX CTENEHEN I KOHKPETHBIE CIIOCOOBI IOKPHIBATh
KOHYCBHI HMIMHAPaMHU. Tak:Kke pacCMOTpPeH MeTO[I, CII0Ib30BaHNe KOTOPOTO, CKOpee BCETO, IIO3BOJIIUT
OKa3aTh r’MOKOCTH IS BBIOPaHHOI ITOBepXHOCTH meib Ilerno cremenn 3.

dyHgaMeHTaIbBHAA MaTeMaTuKa 23 / 15

KoammuecTBo II€JIbIX TOUYECK B 06JIaCTI/I, OI‘pElHI/I‘ICI—IHOﬁ KpMBOf/I

Author: Egor Kirikov'
Co-author: Boris Moroz '
! MIPT
Corresponding Author: kirikov.ea@gmail.com
YkaszaHHad 3aladya OueHb TECHO CBSI3aHa C BBIUNICJIEHIIEM HEKOTOPBIX CYMM, KOTOpHIE B CBOIO Ouepenb
CBsSI3aHBI C BBIUNCIIEHMEM MHTerpantoB. Mos pabora B ceMecTpe 3aKI04anach CHauasIa B M3yUeHUN

MeToaa TPUTOHOMETPIMUECKUX CYMM, a 3aTE€EM ITOVICKE KaK MOJXHO 0oJiee TOUHOIL OII€HKI CBA3aHHBIX
C HIMII THTETPAJIOB.

Computer & Data Science 19/ 16

Research on the combination of Top-K and Perm-K gradient spar-
sification algorithms for distributed setting

Author: Timur Kharisov'

Co-authors: Alexander Beznosikov !; Kirill Acharya

! Moscow Institute of Physics and Technology
Corresponding Author: tkharisov7@gmail.com

The proposed research entails a theoretical analysis of the convergence rate and efficiency of a novel
distributed optimization method, which incorporates independent segmentation of gradient coordi-
nates (PermK) followed by a greedy coordinate selection process (I'opK) for each gradient seg-
ment. Our findings indicate that the new method attains comparable results to state-of-the-art tech-
niques, such as MARINA — PermK [Szlendak21] and FF — TopK [Alistarh18] , in terms of
zero-variance and general variance regimes, respectively. Additionally, the experimental perfor-
mance of our approach is demonstrated through its application to quadratic problems and computer
vision models.

Computer & Data Science 19/ 17

Research on the combination of Top-K and Perm-K gradient spar-
sification algorithms for distributed setting

Author: Kupnnn Auapiia’'

Page 3
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Co-authors: Alexandr Beznosikov %; Timur Kharisov

' MOTH
% Moscow Institute of Physics and Technology

Corresponding Author: kirillacharya7@gmail.com

The proposed research entails a theoretical analysis of the convergence rate and efficiency of a novel
distributed optimization method, which incorporates independent segmentation of gradient coordi-
nates (PermK) followed by a greedy coordinate selection process (T'opK) for each gradient seg-
ment. Our findings indicate that the new method attains comparable results to state-of-the-art
techniques, such as MARINA — PermK and EF — TopK, in terms of zero-variance and gen-
eral variance regimes, respectively. Additionally, the experimental performance of our approach is
demonstrated through its application to quadratic problems and computer vision models.

Computer & Data Science 23 / 18

ABTOMATU3NPOBAaHHAA JMATHOCTIKA MAIIMEHTOB C PEBMATON/IHBIM
apTpUTOM

Authors: Alexander Stolpovskyl; Anastasia Onishchenko!; Elizaveta Dakhova'; Polina Druzhinina®

' Moscow Institute of Physics and Technology, Artificial Intelligence Research Institute
2 Artificial Intelligence Research Institute

Corresponding Author: sectumsempra.av@gmail.com

PeBMaTOMOHBII apTPUT - 9TO ayTOMMMYyHHOe 3abojeBaHye, KOTOpoe Iopa)kaeT BECh OPTaHM3M,
BBI3BIBas XpPOHMUYECKOE BOCIIaJeHNe, IIPUBOIIee K pa3pyILIeHUIO CYCTaBOB. B KauecTBe OLleHKU

crernenu 3aboseBanms ucoiab3yercs SVH meron. OH 3aHMMaeT MHOTO BpeMEH U I SIBJISIETCS CyObEKTUBHBIM,
HO aBTOMAaTU3MpOBaHHAas OL[€HKa CYCTaBOB MOKET IIPe0I0JIeTh 3TU OTpaHNYeHNs. B HallleM ucciiegoBaHue
MBI PaCCMOTpEJIN CYLIECTBYIOIIVIE MEeTONbI pELIeH ) JaHHOI 3a1auyl 1 IIpeI0CTaBIUIIN CBOE, II0OKa3bIBaoIIee
JIydlliee KauecTBO Ha HAIIIMX JaHHBIX.

Computer & Data Science 23 / 19

HNTepaTuUBHOE yIyUYIIIeHNIE TEMATNYECKOI MOJIEJIN C 00PATHOI CBA3BIO
OT I10JIb30BaTeJId

Author: Alex Gorbulev!

Co-authors: Konstantin Vorontsov ; Vasiliy Alexeev !

' MIPT
Corresponding Author: mr3vial@gmail.com

B pabore npencraBieH MeTO TEMATIYECKOTO MOAETMPOBAHNS C MICIIOIb30BaHIIEM OOPATHOI CBI3M

ot rosib3oBaTessi. O6paTHast CBI3b 3aKII0OUAETCS B OIIpe e IeHUN IIPUHAJIEKHOCTI TEMBI, TI0JTyYeHHOII

IpU TEMATUYECKOM MOJEINPOBAHNUMN, K OOHOIN 13 TPEX KaTEerOpuil: pejleBaHTHas, HepejleBaHTHad,
«MycopHast». OCHOBHas 3a/jaya COCTOUT B yJIyUILIeHNN 6a30BOI MOJENN, KOTOPOE 3aKJIFOUAETCs B
BEIJIeJICHI! HOBBIX PeJIEBAHTHBIX TeM NPV COXPAHEHUM BBIAEJICHHBIX TeM I yMEHbBIICHUN YICIa
«MYCOpHBIX» TeM. B paboTe npemiaraeTcs pelieHne ¢ MCIOIb30BaHMeM O1OIOTEK TeMaTIUeCKOTO
MOIeNVPOBaHMS Y PEryIApU3aTOPOB CIIIAKMBAHYA U AeKOPPeIVpPOBaHMs. BEIUNMCINTEIBHBIN 3KCIIEPUMEHT
IIPOBOAMTCS Ha TEKCTOBOJ KOJJIEKI{MM, OCHOBAHHOII Ha HOBOCTSIX caiiTa Lenta.ru, onyGinKoBaHHBIX

B nepuox ¢ Mag 1o asryct 2008 ropxa.
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dyHpaMeHTAIbHAA MaTeMaTuka 23 / 20

BexTopnbiii ananxor 3agaun MoH)ka OITMMAJIbHOM TPAHCHOPTIPOBKU
Mep

Author: Evgeniy Veretennikov'

Co-author: Vladimir Bogachev

! Mocxkosckuii PusuKo-mexHuuecKuil UHCMuUMym
2 MI'Y, BIII3, M®TU

Corresponding Author: veretennikov.em@phystech.edu

B aroit pa60Te OIIVICBIBAETCA MICTOPVIA M IIOCTAHOBKA TPAHCIIOPTHBIX 3adau Momxa u KaHTOpOBI/I‘Ia,
a TaKXKe BeKTOpHLIﬁ aHaJIor nepBoﬁ[ nuneda eé pemeHms.

dyHmaMeHTaTbHAad MaTeMaTuka 23 / 21

OHTI/IMI/ISaHI/IH CTPATETUMN IKCIIEPUIMEHTA U3MEPECHIIA MACChI AKCIIOHA

C IIOMOIIIBIO I/IH(I)OPM&IH/II/I <I)1/[Inepa

Author: Muxann Buxenrses'

Co-author: Bramumup Hamsmus !

' Mocxkosckuil pusuro-mexnuveckuti uncmumym

Corresponding Author: mvik6488@gmail.com
Nudopmarmsa Puiriepa - MOIIHBII MHCTPYMEHT, KOTOPHIIT MOKET MICIIOTIB30BATHCS JJIS PELLIEHS
TaKMX HACYIIHBIX IIpobieM. ITa paboTa IpenoCTaBiseT pelleHue OIS ONTUMU3ALN CTPaTerun

BpEMEHM SKCIIEPMMEHTA, COCTOAIIETO B MI3MEPEHNM CIIEKTPA. Ora OIITMMM3alVId IIPUBOOVIT K CHVKEHIIO
OLLIMOKI OeJIeBOro napaMeTrpa, HalipyMep, MaCcCbl YaCTUIbI.

dyHgaMeHTAIbBHAA MaTeMaTHKa 23 / 22

HccneqoBaHue Bapuanuii CyorpagueHTHOTO METO/A Ha KJIacce ¢J1a0o
BBINYKJIBIX 3a/5ayu

Author: Ecerns Jlymko'

Co-author: ®esop Cronskun '

! MIPT
Corresponding Author: lushko.ea@phystech.edu
HccneqoBaHue COCTOUT B TOM, YTOOBI BBIICHUTH, KAK HETOUHOCTDH MH(pOpMamu o cyOrpagueHTe

/MY 11eJ1eBOTl QYHKIMM MOXKET BIMATH Ha KaueCTBO BBIaBA€MOI0O CyOrpagueHTHBIM METOLOM
IpUOGIVHKEHHOTO PEIeH S IS 38 a4 MUHMMM3ALI C1a00 BHIIYKIBIX QYHKIINII C OCTPBIM MIHIMYMOM.

Computer & Data Science 19 / 23
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AHann3s cMelleHNs paclpefeIeHNii B KOHTPACTIBHOM 00yJYeHIN
/ Mitigating Distributional Biases in Contrastive Learning

Author: JIugus Tpoerrectopa'

Co-author: Poman Hcauenko !

' Mocxosckudi pusuro-mexnuueckuti uncmumym
Corresponding Author: troeshestova.ls@phystech.edu

Recently contrastive learning has regained popularity as a self-supervised representation learning
technique. It involves comparing positive (similar) and negative (dissimilar) pairs of samples to learn
representations without labels. However, false negative and false positive errors in sampling lead
to the loss function bias. This paper analyzes various ways to eliminate these biases. Based on
the fully-supervised case, we develop debiased contrastive models that account for same-label data-
points without requiring knowledge of true labels, and explore their properties. Using the debiased
representations, we measure accuracy of predictions in the classification task. The experiments are
carried out on the CIFAR10 dataset, demonstrating the applicability and robustness of the proposed
method in scenarios where extensive labeling is expensive or not feasible.

dyHpaMeHTAIbHAA MaTeMaTuka 19 / 24

HipxHane oeHKM U 3aa4 AelleHTPAJIN30BaAHHOM ONTMM3 AL
NP KOHCTAHTHOM OTPaHUYeHNN HAa I3MeHeHIe pebep 3a MTepaInio
B KOMMYHUKAIMIOHHOM CEeTMU.

Author: Dmitry Metelev' ™

Corresponding Author: dimik701@gmail.com

M5! paccMaTpuBaeM 3ajady AeleHTPaIN30BaHHON ONTUMM3ALNN, TAe KaXKIBIN areHT MeeT CYJIBHO
BBIIYKIYIO U TJIaJKYI0 GYHKLIMIO, a I{eJIbI0 CeTH SBIAeTCS MUHIMU3ALMS CYMMBbI BceX (yHKLMIA

II0 y3J1aM. B MaHHOI ITOCTAHOBKE MOXXHO PACCMaTPMBATh KaK CTATMYECKYIO0, TAK U M3MEHAIOITYIOCS

BO BPEMEHM CeTb. B 000mMX CIydasx CYLIeCTBYIOT OITMMAJIbHbIE aJIFOPUTMBI, HVDKHIUE I'PAHNIIBI
KOTOPBIX BBIPA)KAIOTCS Uepes ), UMCII0 00CYI0BIeHHOCTH ceTH. HefaBHO GBIIN 0Ty UeHbI HEKOTOPBIE
HIDKHIE OLIeHKN JJIA 331aUM JeleHTPaIM30BAaHHO ONTUMM AL IIPY Pa3IMIHbIX aCIMIITOTIYECKIX
OrpaHIYeHMsIX Ha CKOPOCTb I3MeHeHNs ceTu. B maHHo7I paboTe MBI IT0Ka3bIBaeM, UTO TPV KOHCTAHTHBIX
OTpaHMUEHMAX HIDKHIIE IPaHUIIbI TaKMe e, KaK 1 B clTyuae M3MeHSIoIelics BO BpeMeHH CeTH, TeM
CaMBbIM YJIy4Illas CyIIeCTBYIOIINE Pe3yIbTaThL.

dyHpamMeHTaNbHAasA MaTeMaTuKa 23 / 25

Aud Ppepennuanis cpegHero oo61ero M BbICIIET0 MATEMATHYECKOTO
00pa3oBaHUS U IIyTU PeLIEHN IIPOOJIEMBbI.

Author: Ivan Kisliakov ™

Corresponding Author: ivankisliakov@mail.ru

B pesysbrare paborsl 6b11 pa3paboraH yueGHO-METOAMUECKUIT KOMIUIEKT 13 COOpHMKA 3a1ay U
METORMYECKOTO ITOCOOMS 10 QUICKPETHO MaTeMaTHKe VISl IIKOJIBHIKOB. B mporpamMme samoxeHo
4 OCHOBHBIX TEOPETMUECKIX OJIOKA: MaTeMaTIuecKas JIOTKa, TeOpsi MHOXX€ECTB, KOMOMHATOPIIKA
u Teopus rpadoB. B pesyibraTe M3yueHUs BBILIETIEPEUUCIEHHBIX TEM, IUIAHUPYETCA YIIYULIUTD
[IpegMeTHbIE HAaBBIKM, IPUBUTDH IIOHMMAHIE aKCMOMATUYECKOTO ITOAX0Ma, Pa3BUTh a0CTPAKTHOE
MblILUTeHNe U Jo0uThes 6oiee ray6okoro monmmanus Hanpasienus 1T B nemom.
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ActSRF: How to segment images with uncertainty

Author: Vsevolod Skorokhodov!

Co-authors: Daria Drozdova '; Dmitry Yudin 1

' MIPT
Corresponding Author: skorokhodov.vs@phystech.edu

B moceqHee BpeMs monyJssipHOCTEIO monb3yercs Metox «Neural Radiance Field», npenararormit
BoccTaHOBUTSH 3D clieHy myTeM aHanu3a AByxMepHoIi ¢pororpadun. K HecuacTsio, pe3ynbraT BOCCTAHOBIEHS
OUeHb CUJIBHO 3aBUCYUT OT TOT'O, HACKOJIKO KaueCTBEHHBIMY ObLIIM BXOIHbIE JaHHBIE - 1300pakKeHIs,

O3Bl KaMep, CeMaHTMUecKre KapTel. B maHHOI paboTe IpeAcTaBieH HOBBIM METON Ha OCHOBE

NeRF, KoTOpBIl yMeeT BOCCTAaHABIMBATE CIIeHy C HOBBIX PaKypCOB, a TAaK)Ke KapThl CEMaHTIUECKO
CerMeHTAallVI U JBa BIJa HeoIIpeJeIeHHOCTel! - U1 LiBeTa 1 ceMaHTUKN. Kpome Toro, mobaBieHa
BO3MOKHOCTb aKTMBHOTO O0YUeHNS B HAIIY MOJI€JIb, KOT/Ia HOBBIE KAAPHI AJIsI JOOABIEHNS B 00y YOI
JaTaceT BbIOMpPAIOTCS B 3aBMCUMOCTY OT yMeHBIIEHNsI 000X HeollpefeleHHOCTell. Taxxe mus
3HAUMTEIBHOTO YBeIIMUeHNS IIPON3BOANTEILHOCTY M KaUeCTBa VCII0Ib30BAaHO IO3MIIIOHHBIM KOIUPOBAHIIEM
¢ momo1ubio xemuposauus. Kox 6ymer Haxoqurees Tyt https://github.com/sevashasla/actsrf.

dyHpameHTaNnbHas MaTeMaTuka 19 / 27

HoBas onenka uncia pedep B moarpadax rpados [H>koHCcOHa

Authors: Andrey Raigorodski'; Elizaveta Neustroeva'

! Moscow Institute of Physics and Technology
Corresponding Author: lizafm@yandex.ru
B pabore mbI paccMarpuBaeM crelajbHbIe AVICTAHIIMOHHBIE rPpadbl U OLIEHNBAEM UICIO pebep B

nx noprpadax. Iloryuena HOBas HIDKHAS OLleHKa Uucia pebep B OIlpeesieHHBIX Moarpadax rpada
JxoHcoHa. IloyueHHbIE OI[EHKN YIYUIIAT U3BECTHDIE PE3yJIbTAaThI.

Computer & Data Science 23 / 28

dopMmanm3anus MaTeMAaTNUYECKIX TEKCTOB Uepe3 TEOPUIO TUCKypca

Author: Canus XacausHosa'

Co-author: Anexcaunp Ilepereuxo '

' MOTU
Corresponding Author: khasanyanova.sl@phystech.edu

ITepBas yacTh JAHHOI PabOTHI 3aKIIOUAIIACH B TOM, YTOOBI pa306paThCs, YTO 13 ceOst IpeACTaBISIOT
CUHTaKCUUeCKIe [epeBbs pa3bopa IUIf eCTeCTBEHHOTO S3bIKa. Bblila M3yueHa COOTBETCTBYIOIIAs
Teopus. 3areM ObLIM U3YUEHBI CYLIECTBYIOLINE AepeBhst pasdbopa mist popmy. Cieqyronui mar
3aKIIFOUAJICS B TOM, YTOOBI pa3obpaThcs B IIOHATUM TEOpUM JUCKypca. Bburo paccMmorpeHo, us
KaKMX 9JIEMEHTOB COCTOMUT OIIVICAHME TEOPUM AMCKypca. BbhuIM IpuBemeHbI IpUMeEPHI TEKCTA 1
¢$opMyIL, BBIIMCAHHBIX B TEOPUU AUCKYpCa. Bhlia mpeqmpuHsTa MOMBITKA B3SITh TePEeBO pastopa
IUISL eCTECTBEHHOTO I3BIKA U IepeBo paszdopa it GOpMyIL M COeAUHUTD JX.
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Penrenue 3agau rugpogtHaMKU.

Authors: Exarepura 3eprbimkiaa’ *™; Hukmnra CMepTak’

! [TAO Céepbank
Corresponding Author: zernyshkina.ea@phystech.edu

B mauHo11 paboTe ucciaenyercs nosegeHne moroxa xxugkoctu B T-shaped n Y-shaped mukpomukcepax.
3amaua COCTOUT B TOM, UTOOBI IIpeICKa3bIBaTh JABJIECHINE Y CKOPOCTh KIUIAKOCTY B KaKHOI TOUKe
coCyna, 3Has HauaJlbHble CKOPOCTH Ha IBYX BXoAax. B mepBoit yacTu paGoThI ITOBeJEHIE KITKOCTI
mopuesupyercs ¢ ucrnoab3oBanrem OpenFOAM, Bo Bropoit crpourcs HeiiporHas ceTsh (PINN) Ha
ocHoBe ypaBHeHUs HaBbe-Crokca.

Computer & Data Science 19 / 30

Using medium-sized language models to solve and formalize math-
ematical problems
Author: Vasily Nesterov'

Co-author: Alexander Perepechko '

! Moscow Institute of Physics and Technology
Corresponding Author: nesterov.va@phystech.edu

Large language models have achieved remarkable performance on a wide range of tasks that require
natural language understanding. As recent studies show, they are able to solve tasks that require
mathematical reasoning, such as solving problems and formalizing proofs. But how big are the
language models needed for these tasks? We study whether it is possible to achieve comparable
quality on open-source medium-sized models. We show that solving problems in natural language
is possible on such models, while autoformalization requires larger ones.

dyHpaMeHTaIbHAA MaTeMaTuka 23 / 31

3agaya KaHTOpOBIYAa ONITUMAJIBHON TPAaHCHIOPTUPOBKHU MeP C OTpaHUUYEHUE
Ha IUNIOTHOCTH

Author: Aunpeit Kycces'

Co-author: Bragumup Boraués

' Mocxosckudl pusuxo-mexnuueckuti uncmumym

? Boicwas wxona sxonomuxu, Mockoeckuti usuko-mexnuueckuii uncmumym
Corresponding Author: kussev.as@phystech.edu

OpurnnanpHag 3agada KaHTopoBu4a 1MMeeT MHOXKECTBO BapMalNIil ¥ BO3MOKHBIX HaIlpaBJIeHUIA

IUIS MiCCJlefoBaHMsI. B maHHOoIT paboTe MBI paCCMOTPMM BapMaHT 3TOM 3a1a4Ul, B KOTOPOII ONTUMU3NpyeMast
Mepa orpaHIueHa I10 IJIOTHOCTY HEKOTOPOII MayKOpaHTOI. B uacTHOCTM Hac MHTepecyeT allpoKCUMaI s
TOYKM MMHJMYyMa IIOCPEJCTBOM MVICKPETHOTO aHAJIOra 3afayi, YTO MOXKET ObITh IIOJIE3HO MJIS
MPAKTUUECKUX HYXI.
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Forbidden sunflower conjecture via spread approximation

Author: Nickolaii Russkin™°™

Corresponding Author: rnsrusskin@gmail.com

The family Dy, ..., Dy is called a sunflower of size s and with kernel C, if D; N D; = C holds for all
1< < j < s(weassume also D; # D;).

Forr > 1, F - r-spread, if | F(X)| < r~XI|F|,VX C [n], where F(S) := {A\S: A€ F,S C A}
The idea of our work is to construct spread approximation (such a small r-spread (for some r) hyper-
graph of low uniformity that most of the edges of the original graph contain at least one of its edges)
of family and to estimate the maximum size of a sunflower-free family via this approximation and
its reminder

Computer & Data Science 19/ 33

Meps1 6i1m3octu B 3agauvax self-supervised learning

Author: Andrew Vidanov'

Co-author: Polina Barabanshchikova !

! MIPT

Corresponding Author: vidanov.andru@gmail.com

C Ka’XAbIM THEM B MIIP€ ITOABJISIETCA BCE GoJIbIlre U 6OJIbIIIE JaHHBIX, KOTOPBIX MBI MOKE€M MCIIOJIb30BaTh

IUI LeJleil MaluMHHOTO obydeHus. ORXHAKO MIIT KJIACCHMUECKUX METOXOM O0yUeHMs C yuuTeIeM
Hy’>KHa pa3MeTKa Ha JaHHBIX, KOTopas TpebyeT 3aTpar ueJ0BEeKO-4acoB 1, COOTBETCTBEHHO, IEHET.
BoTt moyemy B Iocsie JHME OB BCE aKTUBHEE PAa3BUBAIOTCS TEXHMKY 00yUeHMs 6e3 yUUTeIIs, KOTOpbIe
He TpeOyIOT IpeaBapUTEIbHOI pasMeTKM Ha JaHHBIX. 18 M300paskeHMII SBISETCSI IIOJIe3HOI
3aaya co3gaHus sMOeIIMHIOB, ITIOCKOJIBKY OHM MOTYT JMICIIOJIb30BaThCS B PA3IMUHBIX 3afavax
MaIlIMHHOTO O0YYeHMs IS IOBBIIIeHN KauecTBa GMHAIBHBIX Mojeneit. [lepexon k momoOHBIM
MeTofaM 0eCCIIOPHO SIBJISETCS MIePCIeKTUBHBIM, HO BCe JKe TalT B ce0e MHOTO ITOBOJHBIX KaMHell

C KOTOPBIMY IIPUIETCS CTOJKHYTHCSI COBpEeMEHHOI HayKe. B JaHHOII paboTe IuIaHMpyeTcs IoApoOHee
paccMOTpeTh BIMSHYE JIOCC-QYHKIMM Ha UTOTOBBIE IIPeICTABICHNA.

Computer & Data Science 23 / 34

HPI/IMeHeHI/Ie MyJdbTUNAT€HTHOTO 06yquI/I}I CIIOOKPEILJICHNEM OJIsA
ANMHAMNIUYECKNX UT'P ABYX JINIL

Author: Ashot Gimishyan'
Co-author: Rinat Yaminov '
' MOTH
Corresponding Author: gimishyan.aa@phystech.edu
B aroit paboTe peacTaBIeHO MCCiIefOBaHME B 00IaCTI MYJIbTHAT€HTHOTO 00y UeH S C IIOKpeIUIeHeM
(MARL) u ero npumMeHeHue B QUHAMMUUECKUX UTpax ABYX jaui. OCHOBHOE BHUMAHUE Y/ENSIeTCs
3ajaue O CHEJIKe, B KOTOPOIL IIpefiaraeTcss HoBask MoaudumKanms. PaccMarpuBaTcs pasinuaHble

metonsl MARL 1 BO3MOXHOCTb MX IPUMEHEHNS MJIS pelleHMs 9TOM 3ajaum. Taxke B pabote
npezcrapiieHa pa3paboTKa MOIENIN NCKYCCTBEHHOI HETIPOHHOI CETH, CITeLMaNbHO IIpeJHa3HAUeHHOII
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I peleHma HpeJIJIOX(CHHOﬁI MOI[]/I(i)I/IL[I/IpOBaHHOf/l 3agaum O CHEJIKE. PesyanaTm MOTYT CTaThb
IIE€HHBbIM BKJIaOOM B obactu 06yquI/m C IIOOKPEIJIEHVIEM Y TEOPUI UTP.

dyHpameHTaNBHAasA MaTeMaTuka 23 / 35

BioskeHle KiIaccMuecKMX KOC B KJIaCCMUeCKIe TaHTJIbI

Authors: Bacumrit Oerosira ManTypos'; Hukura Ianommsunk’

! Moscow Institute of Physics and Technology
Corresponding Author: shaposhnik.nd@phystech.edu
Ilesp maHHOM pabOTBI COCTOUT B TOM, UTOOBI ITOKA3aTh, YTO KJIACCUYECKNE KOChI BKJIAIbIBAIOTCS

B KJIAaCCMUECKNE TAHIJIBI, TO €CTh J0Ka3aTh, UTO €CJIN OBE KJIIACCUYECKME KOCHI SKBIMBAJICHTHBI KaK
TAHIJIbI, TO OHUM 3KBIMBAJI€EHTHBI KaK KOCHI. Pa306paH CJ’IYLIB.I‘/‘I C KOCaMMI 3 ABYX HUTEIN.

Computer & Data Science 19/ 36

Spatiotemporal forecasting with convolutionals and tensor de-

composition

Author: Maxim Gorishniy"

Co-authors: Nadezhda Alsahanova !; Vadim Strijov !

' MIPT

Corresponding Author: maxim.gorishniy@gmail.com
Tensor based time series decomposition methods based on singular spectrum analysis showed great
results in both denoising and interpretability. Several forecasting techniques based on them were
already explored, yet none provided simultaneously accurate, stable and computationally cheap in-
ferring. After an in-depth study of well known models we facilitated a new one comprising all three

requirements for non-stationary quasi-periodic time series. The model was then tested on real-life
data of electricity consumption and other well-explored datasets.

Computer & Data Science 19 / 37

Mopens Pamcest 1 eé mpuMeHeHNe Ha IpMMepe MAeHTN (KA

MAaTeMATIMUYECKOI MOJEIN 3KOHOMUKIN MOHTIOJIVIN HA OCHOBE CTATHMCTIYUECKIL
TaHHBIX

Author: Nikita Moiseev'

Co-author: Nicholas Olenev 2

! Moscow Institute of Physics and Technology

? Federal Research Center “Computer Science and Control” of the Russian Academy of Sciences

Corresponding Author: a3046dom@yandex.ru
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3amaun Tumna reopemsl Jlebera orodpaskenus B rpad

Author: Nikita Kolesnikov!

Co-author: Roman Karasev '

! MIPT
Corresponding Author: kolesnikov.ns@phystech.edu

Kiaccmueckast Teopema JleGera MoxeT ObITh cOPMYIMPOBaHA B TEPMIHAX HEIIPEPHIBHBIX OTOOPaKEHMIT
KBajpaTa BTpad. A MMeHHO: IJI 10600 HeIIpepBIBHOTO 0TOOpakeHNA 13 KBaJpaTa B OMHOMEPHBIIT
CW-komuiekc nmeercst Takast rouka CW-koMInzekca, mpoobpas KOTOpOit COAEPKUT TOUKI IPOTHBOIIOIOKHBIX
pebep kBagpara. S pacckaxy 06 06001I[eHNI 3TOTO yTBEP;KACHNUS Ha CIyyall HeIIPephIBHBIX OTOOpayKeHIII

n3 Ky6a B rpad.

dyngaMeHTAIBHAA MaTeMaTnKa 23 / 39

(,-paMceeBCKIIe MHO>KECTBAa IIPM HOPMAJIBbHBIX pacKpacKax

Author: Exarepuna Kocruua™~™

Co-author: Aupapeir Kynapckuit '
' MOTH
Corresponding Author: kostina.ea@phystech.edu
ITycts M - MeTpuueckoe IPOCTPAHCTBO, COAepIKalllee XOTsI ObI 2 TOUKIL.
XpoMaTU4ecKM UNCIOM X(Rg, M) HaspIBaeTCs HaMMeHBIIIee YICIIO LIBETOB, HEOOXOMMMOe IJIS
HOKPacKM BCex aeMeHToB R Takum 06pasom, uToOb! He GbLTIO OMHOLBETHBIX M30METPUUHBIX

kormi1 M. B maHHOI1 paGoTe M3yUeHbl XpOMATUUECKIE YMCIIA IS KIacca HOPMAJIBHBIX PACKPACOK
mpu p € 2N u M = By, - apudmernueckas mporpeccus JINHSL k.

dyHpamMeHTanbHasg MaTeMaTuka 23 / 40

I'omoaxorunm XoBaHoBa AJIA BUPTYaJbHbBIX TAaHTJIOB

Authors: Alexander Miroshnikov'; Bacrurmit MaHTyPOB2

! Department of Applied Mathematics and Informatics, MIPT

? Mockosckuii husuko-mexnuueckuil uncmumym
Corresponding Author: miroshnikov.av@phystech.edu

T'omosorun XoBaHOBA - BAXKHEN NI MHBAPMAHT TeOPUM y3JI0B, MMEIOLI{IIT HeCKOJIBKO 000011Ie HIIL:
BO-IIEPBBIX, HA TAHIJIBI M BO-BTOPBIX, Ha BUPTyaIbHbIe y3ibl. Hallr mHTepec mpeacTapisgeT BO3MOKHOCTD
IIOCTPOMTH TEOPII0 TOMOJIOT T X0BaHOBA JI BUPTYAIbHBIX TAHIJIOB. {718 3TOT0 GBLIO MpeIoskeHo
IOAPOGHO M3YUNUTh METOABI, MCIIOIb3yeMble B 000OIIEHMAX I X BapHaliy; KIaccupUuUpoBaTh
KJIACCBhI 9KBUBAJIEHTHOCTEN IIOIPYKEeHHBIX IIOBEPXHOCTEI MEXy BUPTYaIbHBIMI TaHIJIaMM. MbI
06Ccy MM BO3MOYKHBIE TIOAXOIBI K PEIIEHMIO 9THX 3aaY.
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MeTopx 00ecrieueHIAA yCTOMUYNBOCTY (PYHKIIMIOHMPOBAHUS OOPTOBOM
ONepaIIOHHON CUCTEeMBbI peaJIbHOT0 BpeMeH!

Authors: Ivan Doroshenko'; Vitaly Cheptsov?

! Moscow Institute of Physics and Technology

? The Institute for System Programming of the Russian Academy of Sciences
Corresponding Author: doroshenko.ia@phystech.edu

CoBpeMeHHBIe OIepallIOHHbIe CUCTEMBI, MCIIOIb3yeMble B a3pOKOCMIUECKOI OTPACIN, KOJLKHBI
obecrieurBaTh BBICOKYIO HaIe)KHOCTD 11 pa3pabaThIBAIOTCS B COOTBETCTBII CO CIIELVIATTBHBIMMY CTAHJAPTAMI.
OpxHUM U3 CTAaHAAPTOB Ha IPOrpaMMHOe 0becIieueHue, NCII0JIb3yeMoe B 60pTOBOM 0060y IOBAHNI,
aBngercsa ARINC 653. SToT craHgapT He oIlpefielIfeT, Kak MIMeHHO CICTeMa JJOJDKHA OTCIIeKIIBATD U
pearupoBaTh Ha 3aBICAHUs, HEKOPPEKTHYIO paboTy 000pymoBaHus (HAlIpuMep, eAMHNYHEIE COO,
BbI3BaHHBIE aTMOC(EPHOIT pagranyert) i Apyrie mpodeMbl, IPUBO/ALLINE K HAPYIIIEHUIM paboThI
OCPB. IToatomy Bo1poc 06 3¢ dekTiBHOT 06pabOTKE CUCTEMOI TAKIX CUTYALVIT OCTAETCS OTKPBITHIM.
B aTOM ncciiefoBaHMY MBI M3yYaeM IIPIMEHIMOCTb CTOPO>KEeBBIX TalIMEPOB KaK YacTV BCTPOEHHO
cucrembl camonpoBepok (BITE) must perreHus 3Toro Bompoca 1 mpeajaraeM KOHKPETHBIT METO/
obecreuenus ycroitunsocty muist OC, peanusyrorux ARINC 653, 0CHOBaHHBII Ha MCIIOIb30BaHIN
CTOPO’KEBBIX TAIMEPOB IS 3AILUTHI CICTEMHOI'O TaliMepa ¥ CUCTEMHBIX Pa3ielIoB.

Computer & Data Science 23 / 42

N3yueHne MOp(OIOrnIecKOro CTPOeHN s 0OOHATEIBHON JIyKOBUIIBI
YeJIOBeKa IO pe3yJbTaTaM ¢a30-KOHTPACTHOIN TOMOTpaduu c mpuBiieyeHe]
HelIpoceTeBbIX MOAeJIeN

Authors: Anexcaunp Cmonus'; Mana Bykpeesa?; Mapuua Uykanuua®; Onsra Oneman®

! Gusmex-wikona npuxnadnoii mamemamuxu u ungopmamuky, Mockosckuil GusuKo-mexHuueckuil uKcmumym,
Smart Engines Service LLC

? Institute of Nanotechnology, Department of Physics, La Sapienza University; dusuueckuii uncmumym umenu I1. H.
Jebedesa PAH

* Smart Engines Service LLC, ®HHIL] Kpucmannozpagus u gomonuxa PAH
* ®IBHY Hayuno-uccredosamernbckuii UHCMumym Mop@oozut uenosexad,
Corresponding Author: alresing@ya.ru
HeranbHb1i1 MOpdoMeTpUUecKuit aHaIU3 (a30KOHTPACTHBIX M300payKeHUIT 000HATENHHOI JIYKOBUI{BI
yeJloBeKa 3aTPyXHEH 13-3a HeJOCTATOUHOTO pa3pelleHNsI METOa M COOCTBEHHOI'O KOHTPACTa pEKOHCTPYUPYEMBIX
n306paskeHui1. Paree ¢ mcronp3oBaHmeM HEIPOCETEBOTO IIOAX0Aa YAAIOCH BBIAEIUTD Ha M300payKEHMSIX
OTHeNbHBIE CJION JIYKOBULIBL. B maHHOI paboTe ObLIa IPOBeqeHa pa3MeTKa CeueHiT 0G0HATETBHOI

JYKOBMIBI. A TakKe IIpeNCTaBiIeH MeTOJ [JIs CETMEHTAI[M KIyOOUKOB HEPBHBIX OKOHUAHWII B
GL-ci10e, OCHOBaHHBIV Ha HEIPOCETEBOI MOIEJIIL.

dynpameHTanbHasA MaTeMaTuka 19 / 43

HccaemoBanne ¢pa3oBoro moprpera oproccenasitopa

Authors: Anekceit PeMI/ISOBl; AHppeit HOHOMapeB1
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' MOTH
Corresponding Author: ponomarev.as@phystech.edu

[lenpro paboThI OBLIIO JOKA3ATh EAVHCTBEHHOCTD IIPENEeIbHOTO LIMKIIA B )a30BOM ITIOPTPETE ABTOHOMHOI
cucrembl anddepeHIIaNbHBIX ypaBHEHNIT Ha ITIOCKOCTY, Ha3bIBaeMoli OproccessiTopoM. [lokasatsb
3TO INIAaHMPOBAJIOCh HECTIOKHBIMI CpeICTBaMU Bpoje KpuTepus [rojaka, KIr04eBoil MaTeMaTuecKuin
00BEKT KOTOPBHIX — 3TO AMBEPTEHIMsI BEKTOPHOTO MOJs. XOTS MTOroBas Iejb ¥ He JOCTUTHYTA,
OBLI0 IIPOJETIAHO CIeRyIOLIee:

1) co3aHa KOMITBIOTEPHAS IPOrpaMMa, YepTaiias (asoBbIil IOPTPET 3a1aBaeMOIL ITOJIb30BATENIEM
aBTOHOMHOII cuCTeMBI AU PepeHIMATbHBIX ypaBHEHNI Ha yUaCTKe IULIOCKOCTH; IIporpaMMa MeeT
JOTIOJIHUTEIBHBIN QYHKIMOHAI VIS YIPOLIeHVs paboThl ¢ OUBEpreHIyell MMoJs, 3aXaBaeMoro
CUICTEMOIT;

2) orpo6oBaHbI pa3Hble BAPUAHTHI PYHKLMII-MHOXIUTeNEN B Kpurepuu [{fonaka B IpUMeHEHNN K
YaCTHOMY CJIyuaro GproccensTopa;

3) ceaHbI IOMBITKY IPUMEHNTS K 33/1aUue HEKOTOPbIE CPENCTBA QYHKI[MOHAIBHOTO AHAJI3A.

Computer & Data Science 19 / 44

Ananu3 AJIITOPUTMOB INIAHUPOBAHIA JIBI/I)KGHI/If/I p060Ta-MaHI/IIIYJIHTOpa

Author: Makcum Kimumenxo'

Co-author: Koucraurus SJkosies '

' MOTU

Corresponding Author: klimenko.mo@phystech.edu

B pabore cpaBHUBAIOTCA MeXAY cO0OIT ISATh MOMyJIApHBIX sampling-based anroputmos, a UMeHHO
RRT, RRT, Informed RRT, BITu FMT, mpuMeHSIONMXCS B 3afaue IUIAHNPOBAHYS Iy T [JIs poboTa-
MaHUIyJIsSTOpa. {71 cpaBHEHUS HAIMCaH cOT, TO3BOJISIOLINIL TECTUPOBATH pa3InyHbIle sampling-
based asropuTMBI, € IIOMOIIIBIO HETO IPOBENEHBI SKCIIEPUMEHTBL.

Computer & Data Science 23 / 45

On Stochastic Variation of Optimal Gradient Sliding Algorithm
for Strongly Convex Case

Authors: Aleksandr Beznosikov'; Vladimir Smirnov!

! Moscow Institute of Physics and Technology
Corresponding Author: smirnov.v@phystech.edu

In this study, we explore the stochastic variation of a proposed Acc. GD algorithm for convex opti-
mization problems expressed asr = p + q, where r is strongly convex, q is Lq-smooth and convex, and
p is Lp-smooth. Substantiating and proving theoretical bounds of the convergence rate we expect a
similarly high convergence rate and wider practical application. Comparing obtained convergence
results with ones from the original article, we are trying to apply the algorithm to solve distributed
problems of the master-worker type. Various tests were conducted, including speed comparisons in
scenarios involving the first response from the worker or the average response from the workers,
measuring the convergence rate with different batch sizes, and varying the number of steps of the
proximal algorithm in cases where the solution is exact or inaccurate.
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OnnchIBalOTCS €ro HeIpUBOAMIMbIE KOMIIOHEHTBHI, 0COObIe TOUKM U KJIACCHI SKBUBAJIEHTHOCTU II0
conpspkéHHOCTH aBToMOopduamMamu. [Tomo6HOe ommcaHue yIpoIaeT pe3yIbTaThl MIpeIbIAYIIIX

KiaccuUKaImii TAKMX ONIEPaTOPOB, YMEHbIIIas KOJIMUECTBO KJIACCOB OIIEPATOPOB ¥ II03BOJISIA CBI3aTh
THIIBI OIIEPATOPOB U OPOUTHI, B KOTOPBIX OHII JIEXKAT.
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