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4-s1 JleTHsis1 KO MOJIOABIX yueHBIX «Cospemennble
UHMOPMAYUOHHbIE MEXHON0ZUU 0TI PEUICHUSA HAYUHBIX
U RPUKIAOHBIX 3a0auy TIpoxoania ¢ 29 uioHs 1o | uroms
Ha Oaze mHDorenTpa OMAN B CeBepo-OceTHHCKOM To-
cynapctBeHHOM yHuBepcurere wum. K.JI. Xeraryposa
(COI'Y). Ha »T0T pa3 mikona moayduiia MeKIyHapOIHBII
cTaryc Omaromaps ydacTHWIO B HEW TpenCTaBUTENCH He
TONBKO By30B HOKHOTO (henepaabHOTO OKpyTa, HO U Y-
THX PErHOHOB U cTpaH-ydacTHUl OVSN.

Ilo cioBam mpencenarens oprkomurera JjerHed IT-
wkonsl gupekropa JIUT B.B.KopenbkoBa, OCHOBHast
LIeJTb IIKOJIBI — JIaTh CTY/IEHTaM IIPEJCTaBICHUE O COBpe-
MEHHOM KOMIIBIOTHHTE, MapajuielbHbIX U paclpeiecH-
HBIX BBIUYUCIICHUSIX, AaHAINTHKE OOJBIINX JAaHHBIX, HCKYC-
CTBEHHOM HHTEIUIEKTE.

[Tporpamma mIkosbsl BKJIFOUasa B ceOsl JIEKIMH CO-
TpynaukoB OMSAN u COI'Y o mayunsix npoekrax OUSAN
1 pa3BUBACMbIX MH()OPMAIMOHHBIX TEXHOIOTHAX AJIS pe-
LIEHUsI HAyYHBIX 3371a4, a TAKXKe MPAKTUKYMBbI B TPYTIIE.
Y4YacTHUKH MOTYyYWIN TPAKTUYECKUH OMBIT B PEIICHUU
MIPUKJIAJHBIX 337a4 B 00JIACTAX, CBA3AHHBIX C Pa3JIMYHbBI-
MH acCTeKTaMH METalpoeKToB (dkcnepumeHnTsl MPD u
BM@N yckopurensrnoro xommiekca NICA, uccnemona-
Hus Komtaboparmu FLAP Ha yckoputene Linac200). Beum
MIPOBEICHBI MACTEP-KIACCHI 110 OPTaHU3ALNH 0a3 JaHHBIX,
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BUPTyaJIU3alMd U OOJAYHBIM TEXHOJOTHUSIM, Hapasuleib-
HBIM BBIYMCIICHUSM, @ TAKXK€ TEXHOJOTHSIM MAIIHMHHOTO
¥ TIyOOKoTo OOYYeHHWs IS aHajH3a CIOKHOCTPYKTYpPH-
POBAHHBIX JaHHBIX. YUYACTHHKOB IIKOJBI O3HAKOMMJIU C
pabotoit MHOTOGYHKIITMOHAIEHOTO WH(POPMAITHOHHO-BBI-
YHCIUTENBHOTO KoMIutekca OVISN.

B pamxkax nposenerus mkonsl nHpoueHTp B COI'Y
MOCETHIIN TPEICTABUTENN HEJABHO OTKPBIBIIMXCS WH-
¢ouentpoB OMAN B Poccun. st HUX B mporpamMmy
IIKOJIBI OBUIM BKIIFOYEHBI TPH TEMAaTHUECKUX KPYIIIBIX
CTOJNa. YYaCTHHUKH MOAEIMINCH ONBITOM paboTsl, 00Cyu-
¥ WHCTPYMEHTHI B3aMMHON HHTETPALMM HWH(OIEHTPOB
WHcTuTyTa M IEPCTIEKTUBBI COTPYIHHYECTBA.

B 3aBeprieHne OIKOIBI OPraHU3aTOPhl BPYUHIH HPH-
3bl CaMbIM AKTHBHBIM M BOBJICUCHHBIM B OOydeHHE CTy-
JICHTaM.

C 6 mo 8 mrons B JlabopaTopuu MHGOPMAITHOHHBIX
texHonoruit uMm. M. I. MemepsikoBa B cMemaHHOM (hopma-
Te npoxonmi 6-i MexayHaponuslii cemunap «lybdoxoe
ooyuenue 6 eviuucaumenwvnou uszukey (DLCP-2022).
O Obu1 OpraHm3oBaH COBMecTHO ¢ HayuHo-nccueno-
BaTEIbCKUM HHCTHTYTOM simepHON ¢msuku M. []. B. Cko-
6enbIprHa MOCKOBCKOTO TOCY/ITapCTBEHHOTO YHUBEPCUTETA
uM. M. B. Jlomonocosa (HUMSAD MI'Y).

On 29 June—1 July, the 4th Summer School for
Young Scientists “Modern Information Technologies
for Solving Scientific and Applied Problems” was held
on the basis of the JINR Information Centre at the North
Ossetian State University named after K.L.Khetagurov
(NOSU). This time the school received an international
status thanks to the participation of representatives of not
only southern universities of the country, but also other
regions and JINR Member States.

Chairman of the Organizing Committee of the IT
Summer School, MLIT Director V.Korenkov noted that
the main aim of the school was to give students an idea
of modern computing, parallel and distributed computing,
big data analytics, artificial intelligence.

The programme of the school included lectures by
the JINR and NOSU staff on JINR scientific projects and
information technologies developed for solving scientif-
ic tasks, as well as workshops in the group. Participants
gained practical experience in solving applied tasks in
the fields related to various aspects of megaprojects (the
MPD and BM@N experiments of the NICA accelera-
tor complex, the FLAP collaboration experiments at the
Linac200 accelerator). Workshops on the organization of

databases, virtualisation and cloud technologies, parallel
computing, as well as machine and deep learning technol-
ogies for the analysis of highly structured data, were held.
The participants of the school were introduced to the JINR
Multifunctional Information and Computing Complex.

As part of the school, representatives of the recent-
ly opened JINR Information Centres in Russia visited
the Information Centre at NOSU. The school programme
included three topical round tables for them. The partici-
pants shared their work experience, discussed instruments
of mutual integration of the JINR Information Centres, as
well as prospects for cooperation.

At the end of the school, the organizers presented
prizes to the most active and involved students.

On 6-8 July, the Meshcheryakov Laboratory of
Information Technologies hosted the 6th International
Workshop on Deep Learning in Computational Physics
(DLCP-2022). The workshop was organized together
with the Skobeltsyn Institute of Nuclear Physics of the
Lomonosov Moscow State University (SINP MSU).

The workshop was devoted to the use of machine
learning in particle astrophysics and high energy physics,
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CemuHap OBIT TMOCBSIMIEH HMCHOJIB30BAHMIO MAIINH-
HOTO OOy4eHHUS B acTPOPHU3UKE IIEMEHTAPHBIX YaCTHUIl U
(hm3MKe BRICOKHUX SHEPTH, HO HE OTPAaHHYIHIICS STUMH 00-
JACTSIMU: TaKkKe 00CYKAATNCh KaK COBPEMEHHbIE METOIbI
MAaIIMHHOTO O0y4eHHs B IEJIOM, TAK ¥ UX NPUMCHEHHE B
€CTECTBEHHBIX HayKaxX M 00pa30BaHHH.

B pabote cemunapa npunsnu ygactue 6omnee 130 yue-
HBIX (90 — ouHO, Goee 40 — NUCTAaHIIMOHHO) W3 Hay4-
HbIX HeHTpoB WHaun, Kazaxcrana, Monronauu, [lonpmmy,
Pymeramm, Cepbumn, CnoBakum, Typunu, Y30ekucTana.
Poccus Opia mpencTaBieHa yqyacTHUKaMH U3 15 yHUBEp-
CHTETOB M HCCIIEJOBATEILCKHUX IIEHTPOB. B pamkax cemu-
Hapa OpuTa opraHm3oBaHa paboTa 5 cekuuil, oqHa U3 KO-
TOPBIX — IOCTEPHAs. bblIO MpencTaBiaeHo 7 IIEHapHbIX
JIOKJIAI0B U 34 CeKITMOHHBIX, a TAKXKe 7 MTOCTEPOB.

Otkpsut cemunap nupekrop JINT B. B. Kopenbkos, o
pacckasai o pa3BuBaeMoii B maboparopuu [T-skocucteme,

KOTOpast BKJIIOYaeT B ce0st matopMy I BRICOKOIIPOM3-
BOAMTENBHBIX BBIYHMCICHUN, cOOpa M XpaHEHUs JaHHBIX,
aHanu3a OONBIINX JAaHHBIX C IMPUMEHEHHEM METO/IOB
HCKYCCTBEHHOTO HHTEIUIEKTa, B YaCTHOCTU NIIyOOKOTo
o0yuenus. JloKJIaIIMK TakxKe MOAUYEPKHYII, 4TO B paMKax
KOMIIBIOTHHTA JUIST PA3IMYHBIX HCCIEIOBAHUM, TPOBOIH-
MbIx B OMSIY, cymecTByeT OrpoMHOE KOJMYECTBO 3a/1ad,
CBSI3aHHBIX C MAIIMHHBIM 1 DNTyOOKNM 00y4eHHEM.

I A. OcoCKOB, KOTOPBIN 3aJI0KFJI OCHOBBI ITPUMEHE-
HUS METOIOB MAamMHHOTO oOyuenms mns 3amad OUSU,
B YAaCTHOCTH B (hpr3MKEe BBICOKMX IHEPTHH, MPENCTABUI
O4YCHb MHTEPECHBIH JOKIa] 00 MCTOPUH (HOPMHPOBAHUS
MOZIXOZIOB JAJIsI PEIICHNUS 3a/1a4 C ITOMOIIbIO MCKYCCTBEH-
HBbIX HEHPOHHBIX CETeH M MX NPUMEHEHUU B 3ajayax pe-
KOHCTPYKIUN TPAeKTOPHUHN 3apsHKEHHBIX YacTHUIl B JKCIIe-
puMeHTax (DU3MKH BBICOKMX SHEPIHH, aHAIN3a JAaHHBIX
SANEPHBIX PEaKIWii, IPOrHO3UPOBAHUS CKOPOCTH ITOTOKA

JlaGoparopust nHDOpPMAIMOHHBIX TexHOJIorui uM. M. I MeriepsikoBa, 6—8 utos.
VYuactHuku 6-ro MexayHapoaHoro cemunapa «[irybokoe o0yueHue B BeraucuTensHoi ¢pusuke» (DLCP-2022)

The Meshcheryakov Laboratory of Information Technologies, 6—8 July. Participants of the 6th International Workshop on Deep
Learning in Computational Physics (DLCP-2022)

but was not limited to these areas. Both modern machine
learning methods in general and their application in natu-
ral sciences and education were also discussed.

More than 130 scientists (90 — in person, over 40 —
remotely) from research centres of India, Kazakhstan,
Mongolia, Poland, Romania, Serbia, Slovakia, Turkey,
and Uzbekistan took part in the workshop. Russia was rep-
resented by participants from 15 universities and research
centres. The conference was organized in five sessions,

one of which was poster. Seven plenary and 34 sessional
talks, as well as 7 posters, were presented.

MLIT Director V.Korenkov opened the workshop
with a report on the IT ecosystem being developed at the
laboratory. It comprises a platform for high-performance
computing, data acquisition and storage, Big Data analy-
sis using artificial intelligence, in particular, deep learning.
He also highlighted that there existed a multitude of tasks
related to machine and deep learning within computing for
different studies underway at JINR.
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KHJKOTO a30Ta BO BpeMsi pabOThI PeakTopa, ONpeACICHUS
Ooe3Helt pacTeHui u ap.

IpencraBurenn HUMAD MI'Y pacckasanu o cBOMX
MIPOEKTaX, B KOTOPHIX AKTMBHO NMPHUMEHSIOT METOABI Ma-
mHHOTO 00yueHns. [loapoOHbI noxian 00 UCTOPUH U
OCHOBHBIX O0acTAX NMPUMEHEHHs ITyOOKHX HEHPOHHBIX
cereir B skcriepumente CMS ma LHC (HEPH) cneman
JI.B. Ayaxo. JI. A.Ky3pMu4ueB BBICTYIIHJI C OO30pHBIM
nokmagoMm o6 actpodmsmueckom komiuiekce TAIGA, a
compencenarens cemuHapa A.Il KpiokoB — o meromax
MAaIIMHHOTO OOy4YeHUs! JUId aHali3a JaHHBIX SKCIIEpH-
MenTa TAIGA, B TOM 4ncie uisi MOJACTUPOBAHUS COOBI-
TUH, UICHTU(PUKAIIMN YaCTUIl U PEKOHCTPYKIHH CIIEKTpa
raMMa-3Hepryu.

Hoxmaxg O.U.CrpensuoBoit (JINT) 6p11 mOCBAIICH
pa3pabareiBaeMoii cCOBMECTHO ¢ Komieramu u3 JIPb wn-
¢opmanmonnoit cucreme (MC) mms aHanmm3a JaHHBIX
panuoOHNOIOTNYECKNX HCCIIEN0BAHUM, TNPOBOANMBIX B
OUAN. Anropurmuueckuii 610k IC ocHOBaH Ha MeTOIaX
MAIIMHHOTO M IITyOOKOTO 00y4YeHHs, a TAKKe KOMITBIOTEP-
HOTO 3pEHUSL.

M.U.3ye (JIUT) pacckazanm O HpemoCTaBISIONICH
HOBBbIE BO3MOXKHOCTH MJIsI MPUKIAIHBIX HCCIEIOBaHUI
ML/DL/HPC-3xocucteme, pa3BepHyTOI Ha TeTepOreHHON
mwratdopme HybriLIT. Bonpimoi mHTEpEC BRI3BAT JOKIA]T
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A.B.Unsunoii (JINT) 06 ananutryeckoil miardpopme as
aHaJM3a PhIHKA TPyAa.

Psii meHapHBIX TOKIIA0B CHENANN TPEACTABUTENN
[T-uHIyCTpHH, KOTOPBIE BEICTYNIHIN CIIOHCOpaMHU KOH(e-
pernuu: Softline, RSC Group, IT Cost. B noxmagax ObI-
J¥ TPECTaBJICHBI AHAIHM3 PA3BUTHS HH()OPMAITMOHHBIX
TEXHOJIOTHHA U 0COOEHHOCTH Tepexosia Ha poccuiickue [T-
TIPOIYKTHI.

[Tpe3eHTaryy npeCTaBICHHbBIX TOKIaI0B U (oTOMa-
Tepraisl pa3MenieHbl Ha caite koH(pepenmun dlcp2022.
jinr.ru. V36panHBle TpyAsl KOH(pEepeHIHH OymayT OIy-
OIMKOBaHBI B HAy4YHBIX JKypHanax «BwrunciurenbHbe
MeTonsl u mporpammupoBanue» (https:/num-meth.ru)
n «KoMIbroTepHBIE HCCIEAOBAHUS W MOJCITHPOBAHHE
(http://crm-en.ics.org.ru/journal/).

G.Ososkov, who laid the foundations for applying
machine learning methods to JINR tasks, in particular, in
high energy physics, delivered a highly interesting talk on
the history of the formation of approaches for solving tasks
using artificial neural networks and their application in the
tasks of charged particle trajectory reconstruction in high
energy physics experiments, of nuclear reaction data anal-
ysis, of the prediction of liquid nitrogen flow rate during
the operation of reactor, of plant disease detection, etc.

Representatives of SINP MSU spoke about their proj-
ects in which machine learning methods are actively ap-
plied. L. Dudko talked about the history and major appli-
cations of deep neural networks in the CMS experiment at
the LHC (CERN). L. Kuzmichev delivered an overview re-
port on the TAIGA Astrophysical Complex, and Workshop
Co-Chairman A. Kryukov dwelled upon machine learning
methods for data analysis within the TAIGA experiment,
including for event simulation, particle identification and
gamma-energy spectrum reconstruction.

The report of O. Streltsova (MLIT) was devoted to the
information system (IS) being developed jointly with LRB
colleagues for the analysis of data from radiobiological
studies underway at JINR. The algorithmic block of the IS

is based on the methods of machine and deep learning, as
well as of computer vision.

M.Zuev (MLIT) spoke about the ML/DL/HPC eco-
system deployed on the HybriLIT heterogeneous platform,
which provides new opportunities for applied research. The
talk by A. Ilyina (MLIT) on the analytical platform for labor
market analysis evoked great interest among the audience.

A number of plenary talks were made by representa-
tives of the IT industry, who were sponsors of the work-
shop. Among them were Softline, RSC Group, IT Cost.
Their reports provided an IT development analysis and
presented the transition to Russian IT products.

The presentations of the reports and photos are avail-
able on the conference website dlcp2022.jinr.ru. Selected
proceedings of the workshop will be published in the
journals “Numerical Methods and Programming” (https://
num-meth.ru) and “Computer Research and Modeling”
(http://crm-en.ics.org.ru/journal/).






