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C 71o 11 oxtsa6ps B JIUT um. M. I. MemiepsikoBa mpo-
xoauna OceHHAA WKoNa no UHGOPMAUYUOHHBIM MEXHO-
nocuam OHAU (https://indico.jinr.ru/event/4735/). Ona
OTKpBLJIa CEPHUIO IMIKOJ 10 HHPOPMAIMOHHBIM TEXHOJIOTH-
am OMSIN, rmaBHOU IENBI0 KOTOPBIX SIBISICTCS BOBJIEYE-
HHUE MOJIOIBIX CIIEIMAINCTOB B PEIICHUE 331ad C IpHMe-
HEHHEM BBICOKOIIPOM3BOIUTENBHBIX M PACHPEIEICHHBIX
BBIUHMCIICHUH, METO/IOB M AJTOPUTMOB aHAIM3a JAHHBIX,
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHH. B mixore
TpHUHSIH ydacTue 6onee 50 CTyICHTOB, TPEUMYIIIECTBEH-
HO CTapImx KypcoB, 3 11 yauBepcureroB Poccuu, B Tom
YHCIIe U3 BY30B, II€ JEHCTBYIOT MH()OPMAIOHHBIE IICH-
Tpbl MHCTUTYTA.

OOmue JeKuny sl CTYACHTOB MPOYUTANN BEAYIINE
yaensie OMSN. B. B. Kopenskos (JIUT) npencrasmi ciy-
marensM noknaz o6 IT-ungpacrpykrype OMAN 1 ocHOB-
HBIX TpoekTax, peamusyemsix JIUT. Ocoboe BHUMaHWE
OH yzaenw1 ucropuu pazsutus IT, B ToM dncie co3naHuio
1 Pa3sBUTHIO PACHPECIICHHBIX CHCTEM, a TAKXKEe METOaM
1 TEXHOJIOTHSIM 0OpaOOTKH JaHHBIX B T€TEPOTCHHBIX BBI-
gncnutensHbIX cpemgax. C.B.[IImaros (JIMT) pacckazan
0 Hamboyee akKTyallbHBIX B HACTOAIIEE BpeMs 3ajadax
B oOmactu (pM3WKHM BBICOKMX JHEPTHH, BKIIOYAs aHAIHN3
nmasabiX. A.H.byrait (JIPB) orpasmnm B cBoeil mnekunu
KITFOYEBYIO POJIb MH()OPMAIIMOHHBIX TEXHOJIIOTHH B Pa3BHU-

THUM HAyK O )XM3HHU, B YaCTHOCTH, B 33/a4ax, PeIlacMbIX
B JIPB. Ouens MHOTO TO7I€3HON MH(OPMALIUK O BO3MOXK-
HOCTSIX Ml CTY[ACHTOB CIYIIATENIN Y3HAJIN W3 JIEKINH
J.B.Kamannna (YHI[) 06 o0pazoBaTenbHBIX TPOTpaM-
max MHcruryTa.

Hayunyto mnporpamMmy IIKOJBI OOOTaTWIM JIEK-
UM TPUDIAMIEHHBIX CIEIHAINCTOB MHPOBOTO YPOBHSI.
A.B. [lertapes (CIIOI'Y) pacckasan ciymiaTensM O IIpo-
LIECCE CO3/IaHMs, Pa3BUTHUS U UCIIOIb30BAaHUS BHPTYallb-
HOW mabopaTopuu Ui OOECTIeYeHUsI BBICOKOMPOHM3BO-
JUTENbHBIX BBIYUCIEHUN. JIEKIMIO O HOBBIX METOHAax
XpaHeHus MH(OpMaIK I OONBIINX JaHHBIX IPOYH-
tanx A.B.bormanos (CIIOI'Y). Jlekuuu B. A.CyxomimHa
(MI'Y) Opud TIOCBSIIICHBI MEXKIYHApOTHBIM CTaHIAp-
TaM 1 0a30BBIM KypcaM moarotoBku IT-cmenmanncTos.
A.T. OnpmeBckuii (pumman MI'Y, OUSN) pacckaszan mpo
MarucTepcKue MporpaMMbl U UX OCOOEHHOCTH, O MpaBHU-
Jax mpueMa u nporiecce o0ydenus B ¢pmmmane. C paboanm
Bm3uroM mocetnt OMSN JI. b. Coxomuuckuit (FOYpI'Y),
KOTOPBIN pacckas3ail 00 OJHOM O4YEeHb MOMYJISIPHOM B Ha-
CTOsIIIee BpeMsI MEeTole TIyOOKOro OOy4deHHs C MOAKpe-
TIJIEHHUEM.

[Tporpamma 1mkosbel OblIa pas3jeficHa Ha HECKOIBKO
TEMaTHYIeCKHUX OJIOKOB. B pamMkax HaydHOTo HampaBIeHUS
«PacmpeneneHHbIE U BBICOKOIIPOM3BOANUTEIBHBIE BBIUNC-

On 7-11 October, the Meshcheryakov Laboratory
of Information Technologies (MLIT) of JINR hosted
the Autumn School of Information Technologies
(https://indico.jinr.ru/event/4735/). The event represents
the first stage in a series of JINR Schools of Information
Technologies, the main goal of which is to involve young
specialists in solving problems using high-performance
and distributed computing, data analysis methods and al-
gorithms, state-of-the-art information technologies. Over
50 students from 11 Russian universities, including those
ones where JINR Information Centeres operate, partici-
pated in the Autumn School.

Leading scientists of JINR delivered lectures on gen-
eral topics to the students. V. Korenkov (MLIT) presented
to the audience a talk on the JINR IT infrastructure and the
main projects implemented by MLIT. He paid particular
attention to the history of the IT development, spoke in
detail about the creation and development of distributed
systems, as well as methods and technologies for pro-
cessing data in heterogeneous computing environments.
S. Shmatov (MLIT) discussed the most urgent problems
in high-energy physics, including data analysis. A. Bugay

(LRB) delivered a report in which he reflected the key
role of information technologies in the development of
life sciences, particularly in the tasks solved at LRB.
The listeners learned a wealth of useful information
about opportunities for students from a lecture on the
Institute’s educational programmes given by D. Kamanin
(UO).

The scientific programme was enriched by lectures of
invited world-class experts. A. Degtyarev (SPbSU) spoke
about the process of creating, developing and using a vir-
tual laboratory to provide high-performance computing.
A.Bogdanov (SPbSU) delivered a talk on novel methods
of storing information for Big Data. The school also fea-
tured lectures by V. Sukhomlin (MSU), which were devot-
ed to international standards and basic training courses
for IT specialists. A.Olshevsky (MSU branch in Dubna,
JINR) enlarged upon master’s programmes and their as-
pects, admission rules and the educational process at the
branch. A working visit to JINR was paid by Professor
L. Sokolinsky (South Ural State University), who spoke
about one highly popular method of deep reinforcement
learning.
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JICHUS! IS TIOATOTOBKH, PEaN3alii 1 MOAIEPIKKHU KCTIe-
PUMEHTAIBHBIX ¥ TEOPETUIECKUX HCCIIEA0BAHUM, TPOBO-
JVMBIX B paMKaxX KPYIHBIX HH(PPACTPYKTypPHBIX IIPOEKTOB
OUAN» cryneHTaMm mpodnTany Jekmuu yaeHsie OUSN,
TIPEACTABUTENHN KOJUTabopannii 3KCIEPIMEHTOB KOMILIEK-
ca NICA, ¢marmanckoro mpoekra OUSAU, O.B. Poraues-
ckuit (JIOBD) u A. 1. Ierpocsta (JIT).

HayuyHoe HanpaBnenue «MaremMaTHuecKoe MOJIEIH-
pOBaHNE, YUCIICHHBIE METO/BI U aJTOPUTMBI JJISI PEIICHUS
3amauy OMSN» Osimo npeacrasneno gexmusavu 0. JI. Ka-
muHOBCcKoro (JIUT), E.B.3emmsanoit (JIUT), A. A.T'yceBa

(JINT), 1. P. Paxmonosa (JITD). I pynma rmo rereporeHHbIM
BeraucieHmsiM HybriLIT Bo mmase ¢ O.U. CrpenbiioBoit
(JINT) mpoBena mpakTHUECKOE 3aHATHE, B X0 KOTOPOTO
CTYZICHTBI Hay4WJINCh HCIIOJIb30BaTh HHCTPYMEHTApUil Ha
ocHoBe Python-0nbnmorek u skocucTeMs! Jupyter B perre-
HHU Hay4YHBIX ¥ IPUKIIaJHBIX 3a/1a4.

B mporpammy Oioka 10 HaydYHOMY HarpaBJICHHUIO
«CoBpeMeHHBIE METOJIBI U TEXHOJIOTHH 00pabOTKH M aHa-
nu3a MHGOPMALMM) BXOAWIN JICKINH W MacTep-KJIacChl.
I A.OcockoB (JIUT), crosBImmMil y HMCTOKOB CO3AaHUS
U HCHONB30BAHKUS AITOPHUTMOB MAIIMHHOTO OOy4YeHUS

JlaGopatopust HHOPMAITOHHBIX TEXHOIOTHI

uMm. M. T. MemepsikoBa, 7—11 okrs16pst. OceHHss mKoma 1Mo HHPOPMAIHOHHBIM TEXHOIOTUSIM

The Meshcheryakov Laboratory of Information Technologies, 7-11 October. The Autumn School of Information Technologies

The school’s programme was divided into several
thematic areas. Within the scientific field “Distributed and
High-Performance Computing for the Preparation, Imple-
mentation and Support of Experimental and Theoretical
Research Carried out within JINR Large Research
Infrastructure Projects”, the students listened to lectures

by JINR scientists, representatives of collaborations of the
experiments of the NICA complex, JINR’s flagship pro-
ject: O. Rogachevsky (VBLHEP) and A.Petrosyan (MLIT).

The research field “Mathematical Modeling, Nume-
rical Methods and Algorithms for Solving JINR Applied
Tasks” was represented by lectures of Yu. Kalinovsky
(MLIT), E. Zemlyanaya (MLIT), A. Gusev (MLIT), and
I. Rahmonov (BLTP). The HybriLIT Heterogeneous
Computing Group headed by O. Streltsova conducted a
tutorial within which the students learned to employ a
toolkit based on Python libraries and the Jupyter eco-
system in solving scientific and applied tasks.
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B OUMSIM, momenwics ONMBITOM MPUMEHEHUS Pa3IMIHBIX
METOJIOB K 3a/iauaM (DM3WKH BBICOKHMX dHEpruil. Jlekmuro
0 MAIIMHHOM OOYYeHHUH B 3a7a4ax 0OpabOTKM M aHAIH3a
nH(pOpManuK, B 4acTHOCTH, pernaemMbix B JIUT, mpounrtan
A.B.Yxunckuit (JIUT). O0 akryanbHbIX 33j1a4ax B pam-
KaX KOMITBIOTEPHOTO MOJIEJIUPOBAHUS PaJHAIlOHHBIX
ycnoBuii Ha yckoputensHoM koMiuiekce NICA pacckasan
K. A.Ymwxos (JIUT). A.A. Apramonos (HUSAY MUDN)
pacckasasl 0 MPaKTHYECKOM MPUMEHEHHH METO/IOB M all-
TOPUTMOB aHAJIWTHKH OOJBIINX JaHHBIX, & €r0 KOJUIETH
E.B. AnTtonos, M. C. Ymm3ko u P.P. TykymbGeroBa mpome-
MOHCTPHPOBAJIN CTyAEHTaM BO3MOXXHOCTH MPOTPAMMHBIX
cpencTB 00paboTKU, XpaHEHHS U BU3yaIN3alui JaHHBIX.

OTaenbpHBIA TEMATHYECKUI OJIOK OBII ITOCBSIIEH
uugposorr skocucreme OMSN (https://digital jinr.ru).
Cotpynuuxu JIUT C. /1. Benos, A. B. I[Ipuxonsko, K. B. Jly-
KbsiHOB, M. A. ®uit030Ba pacckazayiyd CiaylareisMm o pas-
paboTKe cucTeMbl, 00BeIUHSIONICH pa3TuuHble HHpOpMa-
LUOHHO-(D)YHKI[MOHAJbHBIE MOIYJIM HAay4HOW, OpraHu3a-
LMOHHOM, aJMMHUCTPATUBHOW M CEPBHCHOMN JIESITEIHHO-
ctr HCTHTYTA, MPOAEMOHCTPHPOBAIIN (PyHKIIMOHAIBHbIC
0COOCHHOCTH pa3padaThIBAeMOM CHCTEMBI U ITPEACTaBHIN
3aJ[a4n, KOTOpble HEOOXOIMMO pemarh MpH CO3MAHHH U
pa3BuTHH BeO-caiiToB u BeO-ceprcoB OMSAN.
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O momnmepxke ¥ pa3BUTHH MHOTO(YHKIIMOHAIH-
HOro I/IHq)OpMaL[I/IOHHO-BI:I‘II/ICJ'II/ITC.HI)HOFO KOMIIJICKCa
(MUBK) OUSN (https://micc.jinr.ru/) mpouuTana Jek-
muio T. A. Crpmwx (JIUT). B.B.Muremn (JIUT) mpencra-
BUJI aKTyaJIbHbIC 3aJda4u HaCTpOﬁKH U TECTUPOBAHUA
pazmuunbix koMmnoHeHToB MMBK. O pacnpeneneHHbIx
MepapXUIeCKUX CHCTEMaxX XpaHEHHWS JAHHBIX PaccKa3ail
A.H. Moiidenko (JIUT).

HoBoe Hay4HOe HampaBiieHHe mKoibl «HxeHepHas
HH(pACTPyKTypa: aBTOMATHU3aIMs ¥ MOHUTOPUHIY» Hpes-
cramu A.C.Boponmnos (JIUT), A.O.Tomxynos (JIUT),
U. A.Kamynun (JIUT) u A. O.Tonynos (JI®BD).

CopeBHOBATENBHBIN TyX B MIPOrpaMMy HIKOJIbI 100a-
BIJIM XaKaTOHBI 110 MAaTEMATHYECKOMY MOJEIHPOBAHUIO U
10 aHAJIUTHUKE 6OJ'II)HII/IX JaHHBIX. Ha xakaroHe mo marte-
MaTHYECKOMY MOJICIIUPOBAHMIO TEPe/l CTyJCHTaMu Obuia
MIOCTaBJICHA 3a71a4a M0 pa3paboTKe MapauieIbHON peann-
3a[MU QJITOPUTMa Ha sA3bIKe IporpammupoBanus Python
JUISL MCCIICIOBAaHMSI CTaOWIIBHBIX COCTOSIHUE JpKo3edco-
HOBCKOTO TI€pPEXOia CBEPXIPOBOAHUK/(PeppoMarHeTHK/
CBEPXIIPOBOJHUK HA IOBEPXHOCTH TPEXMEPHOTO TOIIO-
jgoruyeckoro usossitopa. COpeBHOBaHUE MPOBOAMIOCH
TIPY TIOAJIEPIKKE TPYMIIBI 10 I'eTepOreHHBIM BBIYHCIICHHU-
ssm HybriLIT. XakatoH mo aHanuTHKe OONBIINX TaHHBIX
MIPOBENN COTPYIHUKU Kadenphl aHaian3a KOHKYPEHTHBIX

The programme within the research area “Modern
Methods and Technologies of Information Processing
and Analysis” embraced lectures and master classes.
G. Ososkov (MLIT), a scientist who was at the forefront
of the creation and use of machine learning algorithms at
JINR, shared his experience in applying various methods
to high-energy physics problems. A. Uzhinskiy (MLIT)
delivered a lecture on machine learning in information
processing and analysis tasks, specifically those solved
at MLIT. K. Chizhov (MLIT) discussed current tasks
within the computer modeling of radiation conditions at
the NICA Accelerator Complex. A. Artamonov (NRNU
MEPhI) spoke about the practical application of Big Data
analytics methods and algorithms, and his colleagues
E. Antonov, M. Ulizko, and R. Tukumbetova demon-
strated the capabilities of software for data acquisition,
storage and visualization.

A separate session was devoted to the JINR Digital
EcoSystem (https://digital.jinr.ru). MLIT specialists S. Be-
lov, A.Prikhodko, K.Lukyanov, and I.Filozova told the
audience about the development of a system that inte-
grates various information a nd functional modules of the

Institute’s scientific, organizational, administrative and
service activities, as well as demonstrated the functional
features of the system being developed and considered
the problems that need to be solved when creating and
developing JINR websites and web services.

T. Strizh (MLIT) gave a lecture about the support and
development of the JINR Multifunctional Information and

Computing Complex (MICC). V.Mitsyn (MLIT) consid-
ered the urgent problems of setting up and testing various
MICC components. A.Moibenko (MLIT) discussed dis-
tributed hierarchical data storage systems.

The school’s new research area “Engineering Infra-
structure: Automation and Monitoring” was represented
by A. Vorontsov (MLIT), A. Golunov (MLIT), I. Kashunin
(MLIT), and A. Golunov (VBLHEP).

Hackathons on mathematical modeling and Big Data
analytics added a competitive spirit to the school’s pro-
gramme. At the Mathematical Modeling Hackathon, the
students were set a task of elaborating a parallel imple-
mentation of an algorithm in the Python programming
language to investigate the stable states of the Josephson
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cucreM HUAY MUOU. Crynentam OBIIO MPEIIOKESHO
IIPOBECTU AHAJIN3 OPTaHU3ALMU U HAYUHBIX YUPEKICHUM,
3aHAMAIOIIUXCS (PU3UKON BBICOKMX JHEPTUi, HA OCHOBE
TIPEOCTABICHHBIX JaHHBIX O MyOIHKAIMOHHONW aKTHBHO-
ctu KHP ¢ nienpro onpeaeneHust HayqYHbIX TApTHEPOB C Ha-
MpaBJICHUSAMHU COTPYyIHUYECTBA. OpraHnu3aTopbl OTMETUIN
BBICOKYIO aKTHBHOCTH CTYJCHTOB M OOIBIIIOE KOJTHYECTBO
OPUTMHAJIBHBIX PEIICHUH.

OHUM U3 3aIIOMUHAIOLIUXCSA COOBITUM IIKOJIBI CTAJIA
9KCcKypcud. CTYIeHTbl MOCETHJIM YCKOPUTENbHBIM KOM-
miekc NICA, BricTaBky «baszoBeie ycranoBku OWSAN»
u, koneuno, MMBK OUSIN B JIAT.

SCHOOLS. SEMINARS

B 3aBepuaronuii 1eHb paboThl MIKOJIBI OBUTH TIPOBE-
JICHBI KPYTJIBIE CTOJIBI TI0 BCEM HAy4YHBIM HaIrlpaBICHHSM,
Ha KOTOPBIX yYEHbIE OTBEYAIIM HA BOIIPOCHI CTYIEHTOB I10
MarepuasaMm JIEKIUHI 1 3aHATHUIl, COCTOSIIUCH O’KUBJICHHBIE
U TIPOIYKTUBHBIE JUCKYCCHH MO BOMPOCAM BO3MOXKHBIX
TEM BBIITYCKHBIX KBanH(pukaruonHsx padot (BKP) mo Ha-
npasienusM ucciegoanui OUSU. Tlo pesynsraram pa-
0O0TBI IIKOJIBI CTY/IeHTHI BbIOpanyu Tembl BKP n xyparopos
ot OMSM mns nx HanmcaHus. Pe3yasraTsl MX COBMECTHBIX
¢ corpyanukamu MHcTuTyTa paboT 1o BHIOPaHHBIM TEMam
BKP cTyneHTsl 10MKHBI IPECTaBUTh HA BecenHel mko-
Jie o MHpOopMamoHHBIM TexHonorusM OUSN B anperne
2025 1.

junction superconductor/ferromagnet/superconductor on
the surface of a three-dimensional topological insulator.
The competition was supported by the HybriLIT
Heterogeneous Computing Group. The Big Data
Analytics Hackathon was conducted by the staff members
of the NRNU MEPhI Department of Competitive
Systems Analysis. The students were asked to perform an
analysis of organizations and scientific institutions
involved in high-energy physics on the basis of the
provided data on the publication activity of the People’s
Republic of China to identify scientific partners with
areas of cooperation. The organizers noted the high
activity of the students and a multitude of original
solutions.

One of the most memorable events of the school were
excursions. The students visited the NICA Accelerator
Complex, the exhibition “JINR Basic Facilities”, and the
JINR MICC at MLIT.

On the final day of the school, there were held round
tables in all scientific fields, where the scientists answered
the students’ questions on materials from the lectures and
classes. There emerged lively and fruitful discussions
on possible topics of graduation theses within JINR re-
search areas. Based on the results of the school, the stu-
dents selected theses’ topics and JINR supervisors. During
the second stage, namely, at the JINR Spring School of
Information Technologies, which is planned for April
2025, the students will present the results of joint work
with the Institute’s specialists.
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