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Cynepkomnblotep «[OBOPYH»

Computation field: Hierarchical Storage: Peak Performance: +239 Tflops
+32 hyperconverged +8 distributed storage nodes DAOS: +1.6 PB
compute nodes Lustre, EOS: +8 PB

Current status:
138 hyperconverged
compute nodes
40 GPU accelerators

+1,152 new computational
cores for MPD

Nearly 50 million events
generated in less than a

Total peak performance: month!!!
1-1 PFlOpS DP IINeW Coresll/llold COreS”
2.2 PFlops SP

performance increase
more than 1.5 times

+0.4 PB for MPD mass
production storages

. integrated into the DIRAC
Hyperconverged CPU component and

hierarchical data processing and storage system nodes File Catalog

i | +1 PB for the MPD EOS

Total capacity of
Hierarchical Storage: 8.6 PB

Data |0 rate: 300 Gb/s

GPU-component

storage




The GPU-component of the “Govorun” Supercomputer

The GPU-component consists of 5 NVIDIA DGX-1 servers. Each server
has 8 GPU NVIDIA Tesla V100 based on the latest architecture NVIDIA
\Volta. Moreover, one server NVIDIA DGX-1 has 40960 cores CUDA,
which are equivalent to 800 high-performance central processors. A whole
number of novel technologies are used in DGX-1, including the NVLink 2.0
wire with the bandwidth up to 300 Gb/s.

The GPU-component gives a users of the supercomputer a
possibility to allow as massively parallel computation for
general-purpose tasks using such technologies as CUDA and
. _ ~ e OpenCL, as well as use applications already adapted for this
fhe 98 P Ny AV i architecture. Also, GPU-component allow to use machine
i o JRSEREP S learning and deep learning algorithms for solving applied
A T R problems by neural network approach.
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Centos 7.9

RAM 24 Gb

Nvidia Tesla M60, 8 Gb
1 GDbit / sec
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ML/DL/HPC Ecosystem of the HybriLIT Heterogeneous Platform:

New Opportunities for Applied Research

/ DeveI0pmentcomponent\ Computation component HPClab component The ML/DL/H PC ecosystem |S nOW aCtlvely USEd fOI’
[ U with Jupyterkub ] [ Servers with J [ VM with } machine and deep learning tasks. At the same time, the

Volta & Intel Xeon Gold https://jlabhpc.jinr.ru/

i . NVIDIA JupyterHub and SLURM . . .
ftpsi//lbub-ines e b o s accumulated tools and libraries can be more widely used for

| ——me=_* [ scientific research, including:
RET NS e e e met | @ eww) - numerical computations;
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CynepkomMmnbloTep «['oBOpyH» ana 3agady OUAU W

Pecypcbl CK «[OBOPYH» MCNO/Ib3YIOTCA HAaYyYHbIMU FPynnamm
ON1S PELIEHUA LUMPOKOTO KPYra 3a4a4y KaKk B 061acTn TeopeTnyeckom GUsnKy,
TaK U AN1A MOAENNPOBAHMA U 0O6pPabOTKN IKCNEePUMEHTANbHbBIX AAHHbIX.
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Kinematically complete experimental study of

Compton scattering at helium atoms near the threshold

_ o _ _ LETTERS
On 13 April, a scientific paper by an international https://doi.org/101038/541567-020-0880-2
scientific group was published in Nature Physics.
A LIT staff member O. Chuluunbaatar and a

BLTP employee  Yu. V. Popov were members of
the group in the frames of JINR international
cooperation. The group conducted a kinematically
complete  experimental measurement  of
characteristics of Compton scattering at free
atoms using the highly efficient method of COLD
Target Recoil lon Momentum Spectroscopy
(COLTRIMS). The group also provided a relevant
theoretical description of it which was carried out
at the supercomputer “Govorun”.

Py (au) Py (au)
Scheme of ionization by Compton scattering at hv=2.1 keV

P, (@au.)
(snun ‘que) Ausus)u)




Computing for the NICA megaproject

Machine learning for MPD tracking tasks

A large number of tracks in events requires the development of approaches that have constant computational complexity
regardless of the number of tracks in an event. The use of deep neural network architectures allows developing tracking one-
pass algorithms that work in just single step. nput 4 g st 112 112 1 Predicted
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Model experiments show that neural network models are capable of
both interpolating tracks and creating an internal model to represent
the results in the phase space of the track parameters.
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This app is Open Source dashboard.

Site of MLIT JINR: Link.

the project is being created within the
framework of the ML/DL/HPC ecosystem
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\Hj SCHOOL g

INR
The international workshop “Modern information ]

technologies in biology and medicine”
22-24 November 2023.
«Tutorial on the use of Python for tasks in Bio-
Medical research»

\ 60 yyacTHMKOB

OceHHAA LLKona no MTHPOPMALMOHHDbIM
TexHonoruam OUAN 16-20 OKTabpa 2023
«MHCTpyMeHTapuit Ha ocHoBe Python-6nbnmnotek n
3KOCUCTEMbI Jupyter gnAa peleHna Hay4YHbIX K

NPUKNAAHbIX 33434»
XaKaToH Mo napanfiefibHbiM Bbl4UCEHUAM
60 y4yacTHMKOB

YyacTHUKOB /
B 2023 . B
‘ @ MULUHT cHr \

XVI MexxayHapoaHasa CTaXKMpoBKa MON0OAbIX
y4yeHbix ctpaH CHI Maun-UioHb 2023
«Kak HayumTb KomnbtoTep "BuaeTb"»

20 y4acTHMKOB J

AN

V MexayHapoaHas NeTHAA WKoAa MOA0oAbIX
y4yeHbix «CoBpemeHHble UHPOPMALUOHHbDIE
TEXHO/I0rMU ANA peLleHNA HayYHbIX U
npuKnagHbix 3agau» 14-17 UwHa 2023.
"MHcTpymeHTapuit Ha ocHoBe Python-6mnbaunotek n

3KOCMCTEMbI Jupyter ona peweHna HayYHbIX U

NPUKAaAHbIX 3a0a4"
\ 70 y4acTHUKOB




Parallel programming technologies and high
performance computing within the HybriLIT
computing platform




In the last decade novel computational N\
facilities and technologies has become available:

MPI-OpenMP-CUDA-OpenCL...
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It is not easy to follow modern trends.
Modification of the existing codes or developments of new
ones ?




Parallel technologies: levels of parallelism

#node 1 ///IVI Q\\ #node 2
4/4/ [3 SMA A

CP CPU| --- |CPU CPU| |CPU| --- |CPU H
CUDA o\ NN S
\OpenMP CUDA OpenMP

\ \ //
MPI+CUDA

How to control hybrid hardware:
MPI - OpenMP - CUDA - OpenCL ...
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Open specifications for Multi-Processing (OpenMP)
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Servers with

NVIDIA Volta & Intel Xeon Gold VM with JupyterHub
} https://ihub2.jinr.ru https://ihub.jinr.ru
o
Volta specs: T+
: 4x Nvidia Volta V10@-SXM2 NVLink -_
32Gb HBM2 jupytef?‘m‘l} TensorFlow
" ov BTy
. 2x Intel(R) Xeon(R) Gold 6148 CPU @ _ ® learn
2.40GHz 20 Cores/40 Threads bl
512 GB DDR4 2666MHz CPU: 24 Cores
A RAM: 32 GB L
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hYBRI | [l UccnepoBaHue cnctem, OCHOBaHHbIX Ha i T
o AXo03edCOHOBCKUX Nepexoaax o~
BNOK CMMBO/IbHbBIX BbIYMCNEHUM / BNOK UMcNeHHbIX pacyeToB U aHANN3a \

—— KomnoxeHta m; npu G=0.30

02

01

my(t)

00
. f = partial(my_sfs, G=G, alpha=alpha, k=k, \
OmegaF=0OmegaF, V=V)
#t_e = np.arange(@, 25, ©.0601)
t_e=np.linspace(te,tf,10e008)

s@ = np.array([e, 1, e])

sol_1l=solve_ivp(f,[te,tf],se, t_eval=t_e, method='RK45')

0 250 500 750 1000 1250 1500 1750 2000
t

SciPy is an open-source software for
mathematics, science, and engineering.

yCKOpEHVIe MHoOronapameTpuyecCkux pacyetos
N

Joblib is a set of tools ?Numba

matplotlib is a main library for Numba is an open source JIT
compiler that translates a subset

building graphs, diagrams in elining i H
Pvthon Joblib pipelining in Python of Python and NumPy code into
Y : \ / \_ fast machine code. )

SymPy is a Python
library for symbolic
mathematics. 4
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to provide lightweight




PaspaboTka anekTpoHHoro pecypca Jupyter Book gnsa npoBefeHus nccnegoBaHum

HLIT lupyter book

Welcome to HUT Jupyter Book

Python-vuHCTRYMEHTIPHA 4nA
MOSENMPOBaHMA AMHAMMERN

A#o3ehCoOHOBOKOND NepeXoas
nog Bo3NeAcTEMEM BHELWHETD

HMIMYyYEHWMA

S

_
~Jupyterhub
: e’

Ha Python

Execution time 67.5521833896637 S

MocTtpowm rpadurk BAX

fig = plt.figure(figsize={8, &)}
plt.plot{Iplot, wvplct, label="CwC",
plt.xlabel("I"', size=12)}
plt.ylabel('v"', size=12)
plt.legend({loc="upper left'}
plt.showd)

linewidth=3.8)

6 | — WO

0.0 0.2 0.4 0.6 0.8 1.0 1.2
I

Puc. 3. MNpadux BAX npu snavenuu sHewrezo usaywenus A — 0.5

XapaKTepHCTHKA

w=2, A=0.5
. 3 Crynenska
Ianupo

e Lo WO =Contents
B .ipynb
& .pdf | 2. BoluMCieHWe BONLT-aMNepHOoR

1. ONHUcaHue Mogen|

XAPaKTeEpMCTHEMN
BLI4MCNEHMA EPEMEHHOH
SEEMCHUMOCT HanpaxeHWa

YopeaHASM NocHWTaHHbIS SHIYEHMWA h I
HaNpPAMEeHKUA NpY 3a83HH0M YBR IHII‘I“lI‘
IHAYEHWK EHEWHErD TOKS %
I Briuncnrem BAX
I MocTponm rpadme BAXN
BbiyncneHuMA BAX 63 BHeWHero
nznysenun (A = 0)
3. BelYMCAeHME 33EMCHMMOCTA LUMPHHE
CTyNeHbRM Lanupo oT 3MNAKTYAbI
EHEWHETD M3AYYEHHMA

Co3paHa MHTEepaKTUBHas
Mo JAeNnupoBaHus
BYX03e(pCOHOBCKOIo

cpepa ans

ANHaAMUKMU
nepexopa noa
BO3eACTBUEM BHeWHero wusny4yeHusa. C
ucnonb3sosaHuem Python pa3paboTaHbl
anropuTMbl ANS BbIYMCIIEHUS BOJIbT-aMMNepHOM
xapaktepuctuku (BAX) wu  HaxoxpeHus
ctyneHbku LLlanupo Ha Kpusoit BAX.

http://studhub.jinr.ru:8080/jjbook/intro.html



! Jjupyter {book}

Welcome to HLIT Jupyter Book

OcHoebl paboTel ¢ Python:
WHCTpYMeHTapuid Ha Python ana
PeLeHNA HayUHbIX U NPUKNaAHbIX

3aqau

YucneHHoe pEWEHWE 3aja4n

Koww: Bubnuoteka SciPy

MapannenbHole BbIUMCAEHUA Ha
Python

3agaua 1: JiuHeapwsoBaHHoe

YpaBHEHWE Ha MarHWTHbIA MOMEHT

3agaua 2. NepnojMuUHOCTL
NoABAEHUA UHTEPBANOE
nepegopoTa HaMarHUUeHHOCTH B
@0 pxo3edCOHOBCKOM Nepexoae

noja Bo34eACTBUEM UMMy NbCa TOKA

3apaua 3. @eppomMarHUTHbIA
pe3oHaHC 1 AMHaMKUKa
MarHWTHOrO MOMEHTa B cucTeme

“Ao3edCOHOBCKWIA Nepexo-

HaHOMarHuT”

m;(t)

f = partial(my_sfs, G=G3, alpha=alpha, k=k, OmegaF=OmegaF, V=V)
t_ e = np.linspace(t®, tf,nt)

s@ = np.array([@, 1, @])

sol G3 = solve ivp(f, [t@, tf], s@, t_eval=t_e, method='RK45"',
rtol=1e-8, atol=1e-9)

plt.figure(figsize=(8, 6))

B .ipynb
& pdf

plt.plot(sol G3.t, sol G3.y[2], label='Komnoneuta $m_z$ npu G = %4.2f' % G3)

plt.xlabel('t', size=16)
plt.ylabel('$m z(t)$', size=16)
plt.legend(fontsize=12)
plt.show()

1.0

0.8

0.6

0.4

0.2

/1 Back to top

0.0 —— KomnoHeHTa mz npn G = 9.42

0 20 40 60 80

100

120

LJd

SRS LT TR

MaTtematnueckan NoCcTaHOEKA Sadaudi

MHCTpyMeHTapui ANA UMCNEHHOTO
MOAENMPOBaHUA

YucneHHoe MoAeNMpoBaHmne:
WccieaoBaHUe NepecpueHTaunm
HaMarHWUeHHOCTW B cUCTEME
YncneHHoe MOAeNMpOBaHe:

npoaeneHe OMP Ha 3aBUCUMOCTK
mz*(V)

LU\
g jupyter {book}
Uncnertoe peluente 3agaun Kown:

bubavoreka SciPy

Marepwans! 370if yacTit 0cHoBa#! Ha kHure (JBoook):

Welcome to HLIT Jupyter Book

Ocosei paborsi ¢ Python:
HCTpyMenTapuit Ha Python 418
PEWHAR HAyUHbIX ¥ NPUKAZAHEX
384

Qingkai Kong, Timmy Siauw, Alexandre M. Bayen. «Python Programming And Numerical Methods: A Guide For

YncrerHoe pelerie 334a4n

ed him

Engineers And Scientists»: hit

Koun: Gubamorexa SciPy

Tlapannenbible BMACTEHHS Ha
Python

3agaua Koww: Pacoworpin peluerite sauansHoi 3azaut (Intial value problem) 278 caceTems 0BbiHOBEHHbIX
LMOOEDEHLNbHLIX YPaBHeHA/E Nepaoro NOPAIKE, Pa3peLIEHHEIX OLUHOCHTENLHO MPOM3BOAHON:
3agaua 1: flweapusosattioe

YpasHetie Ha MrHHTHbIA MOMEHT dym
a7 1t y(t)), )

3agava 2. TeprognuHoCT Y=,

TORB/EHIA MHTEPBAA0B
TIEDEBOPOTE HBMBTHHUEHHOCTH & 120y = (Y- -, Yo)" - BEKTOD-GyHILHS.

@0 1x0320C0HOBCKO!

epeioge

1102 B03AEMCTBHEN

S O Mpumep 1: Yucnerro pewnts 3agauy Kow:
PE3OHEHC ¥ AUHAMIK MarHHTHOTO
“Jj:‘ces):f::.:i:‘: nepexos- % = ycos{t)’ (2)
HakoMaTHT 4(0) =y

[ins cpaBHeHMA NpHBEAeM aHATMTHUECKOE pellieHie 3agaun (2):

=Contents
Tpumep 1: YncaeHHo petwwy 3aady
Kouws:

Tpumep 2: Yncheo petwny 3aa4y

Kouwn:
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MOAroTOBKAO CNELUAAUCTOB B OOAQCTU BbINUCAUTEABHOU
con3nMkn 1 MHOOPMALUOHHDBIX TEXHOAOTUM
(UT-Wkoaa OUAN)

AKTUBHOCTb B PAOMKOX T€Mbl
«tMeToAbl, AATOPUTMbI U NPOrPAMMHOE obecnedyeHue AAS
MOAEAUPOBAHNA PU3UYECKNX CUCTEM, MATEMATHUYECKOM
06paboTKM M AHAAM3A IKCNEPUMEHTAAbHBIX AQAHHbIX)




Llens

UT-lLikona OUAU

[Toaroroska u rrepertoaroroska MT-crrenmaancros Ha 0aze MVIBK OV 1 ero yaeOHO-00pa30BaTEABHBIX KOMIIOHEHT AAS:

HAYYHBIX IIPOEKTOB, B TOM YHCAE KAacca Meracaituc, peaansyeMmbix B OV uan ¢ yaactuem OV,

CO3AAHUA U IOAACPKKHI L[I/I(i)pOBOI‘/‘I sxocucrembr OV,

Meponpuarusa AAs

corpyAnuxos OMAN
OCBOCHHE IIPHUHITUAIIOB
PabOTH Ha KOMIIOHEHTAX
MIBK u B LIDC;
pacIpeACACHHBIE U
ITAPAAAEABHBIE BEIYUCACHUS;
paboTa ¢ maKeTaMu
IIPUKAAAHBIX IIPOTPAMM;
nHosere M T-permenns,
TEXHOAOIU U T.A.

Opranansanusa n

IIPOBEACHHUE MEPONPUATAI

(ILIKOABI U IIPAKTUKHN)
IIPUBACYCHUE CTYACHTOB B
rnpoekter OVAV
coBmectHO ¢ YHII,
udopmanmmoHHEIMA
neaTpamu OV u

YHUB Cp cureraMum

Opraamnsanusa
Hayuyno-nnpoexTHOI
pabOTBI CTYA€HTOB
IIPOBEAECHHUE ACKIIUH,

UHTEHCUBOB I10
AUCIUATIAVTHAM,
HEOOXOAMMBIM AAS
BBIIIOAHEHUA
IIPOEKTOB

ITpoBeaeHue
AEKIIUH U IKCKypPCHUU
AAA IIIKOABHUKOB




UT-lLikona OMAU

Pesynbrarthl
OG6pasoBareapHas Tpaekropusa moAroroku M T-criermmasncros: AeATeNnbHOCTM

Yuactue B npoeKrax * OTKpbITHE HOBBIX
ounsaun BO3MO>KHOCTEU AAA
yCHUACHUA KaAPOBOI'O
nmoreurmmasa OUAN
‘ Craxep-uccaeaoBaress || ¢ YKpeIA€HUE HAYUHBIX
‘ AcnmpasTypa OHUL CBA3€U KaK BHyTPHU
Marucrepcxas Poccun, Tak u co
. AI/ICCCPTaHI/I}I CTP AHAMHU-
BakaaaBpckas pabora yqacTHUIaMH OMAU
* YcuaeHue poau
® OHNAUN kak
N T-muxora OUAN KOHCOAHUAHMPYOIIIETO
IEHTPA HAYYHBIX

HNCCAEAOBAHUM B

pernoHax u CTpaH-
yuactaul OMAHN




dopMUpOBaHUE
I1yJia POEKTOB U
3agauy JIMT, B
KOTOPBIX MOT'YT
IPUHATH YYaCTHUE

\ CTYIEHTBI

dopmupoBaHue

IyJIa IPOEKTOB
OUSIN, B kOTOPBIX

MOTYT IPUHSATH
y4acTHUsl CTYICHTBI

\_

\

/ %?“ \
>

MoaroroBka UT-cneumanucToB ANA Hay4YyHbIX npoekros OUAU

»

/

/

-

dopmMuUpOBaHUE

-

CIIMCKa

KOMIIETCHIIUM U
HEOOXOIUMBIX
Kypcos 1o UT-
JUCIUILIMHAM

TSt
peanuzanuu
MPOEKTOB

~

-

)

~

dopMUpOBaHUE
IporpamMm
MEPOIPUATHMN U
OpraHu3alus
B3aMMOJICHUCTBUS C
YHUBEPCUTETAMU U
NudpopmaimoHHbIMU

uenTpamu OMAN

HOAFOTOBMTe.ﬂbeII\/‘I Tan

Y

A o
T JINR

ObyyeHue Yyepe3 UCCNe008aHUA 8 COBMECMHbIX MPOeKmMax

JNlexumu/macrep-knacchl/TbloTOpUanbi

NMpenopasarenu — cneunanucTtsl 3 OUAN, crpaH-

yyactHuy OUAN, yHMBepCcUTETOB U HayU4HbIX
LeHTpOoB

MUHTeHcuBbI NO
OTAEeNbHbIM
ANCUUNINHAM U
MHPOPMALUOHHbIM
TeXHONOrnAm

3aHATMA B
yaaneHHom cbopmare

YyacTtme CTYyAEeHTOB B NpoeKTax

W

Peannsauyus



ltbCHOO“IﬁOE:_*HH;I;I 11KOJ1a 11O MHPOPMaAUNOHHDBIM TEXHONOTUAM OVIAV], ZUZZ

JanbHeBOCTOYHbIN peaepanbHbIi YHUBEPCUTET

KamuaTckmim rocyaapCcTBEHHbIN YHUBEPCUTET
um. Butyca bepuHra

MOCKOBCKWI roCcyAapCTBEHHbIN TEXHUYECKNI
yHuBepcuteT um. H.3. baymaHa

HaunoHanbHbIN UccnegoBaTeNbCKUM
.,an’y TexHonorn4yeckni yHmsepcmtet «MMUCnC»

DEAEPAJIbHbIU
YHUBEPCUTET

HaumoHanbHbIM nccneaoBaTeNbCKUM AA0EPHbIN
yHusepcutet « MUDPU»

PoccuiiCKuiA yHUBepCUTET ApYKObl HApPoaoB

POCCMNCKMMN SKOHOMUYECKUIN YHUBEPCUTET
um. I.B. NMnexaHosa

CaHKT-MeTepbyprckunii rocyaapCcTBEHHbIN
yHuUBEpCcUTET

CeBepo-OCEeTUHCKNIM roCyaapCTBEHHbIM YHUBEPCUTET
um. K.J1. Xetaryposa

EMEEE. ANV Rus,: SRl
T e 41y
SITY of ECO,

\)“NER NOMJQS‘

TBEpPCKOW rocygapCTBEHHbIN YHUBEPCUTET

MUcuc @ o o
e T TOMCKUWN NONUTEXHNYECKUN YHUBEPCUTET
roCYJAPCTBEHHbI# o o
YHUBEPCHUTET TyNIbCKUIA roCyAapCTBEHHbIN YHUBEPCUTET

YHusepcuteT «dybHa»
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OceHHsAda Lkona % 2023

MNo MHPOPMaAUMOHHbBIM TexHomormam ONAN

16 - 20 OkTa6ps

Hay4dYyHb e HanNnpAaBAE@HMUSHA

PacnpeaeAeHHbie
BbIHUCAEHMS B
SKCNEPUMEHTAAbHbIX
N TEOPETUYECKMX
MCCAEAOBAHUAX
OUNAn

MatematTmyeckoe
MOAEAMPOBAHME U
YACAEHHbIE METOADI

[loAAEPXKA U
PA3BUTUE
MHOTOQQYHKLLMOHOAb-
HOro
MHAOOPMALMOHHO-
BbIYMCAUTEABHOTO
komnaekca ONAN
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OceHHdada LLIkona % 2023

Mo MHPOPMALLMOHHbBIM TexHonormam OMAU

16 - 20 OkTa6psa

CaHkT-lMeTepObypr

52 ctyAeHTa u3 11 yHuBepcurteToB PP

» Poccumckmm yHMBEPCUTET APY>KObl HOPOAOB MM. [aTprca AyMmymObl
* HOUMOHAABHbBIM MCCAEAOBATEABCKMMU FAEPHbIN YHUBEPCUTET (MNP
* CaHkT-IeTepbyprckmm rocyAQPCTBEHHbIKM YHUBEPCHUTET

« [OCYAQPCTBEHHBIN YHUBEPCUTET (AYyBOHON neTpOI'IGBAO BCK-
» TBEPCKOM rOCYAQPCTBEHHbIM YHUBEPCHUTET ~
* TYAbCKMI TOCYAQPCTBEHHbINM YHUBEPCUTET KGMHGTCKMM
» CeBepo-OCEeTMHCKMM rTOCYAQPCTBEHHbIM YHMUBEPCUTET MM. K. A. XeTaryposa Kamry
* KOXHO-YPOAbCKMU TOCYAQPCTBEHHbIM YHUBEPCUTET (HNY) e
* TOMCKUM MOAUTEXHUYECKMN YHUBEPCUTET
* AQABHEBOCTO4HbIM CPEAEPAABHBIN YHUBEPCUTET
» KOMYATCKMM FOCYAQPCTBEHHbIM YHMBEPCUTET MM. ButyCca bepumHra
Cory
YeAabuHck TOoMCK
BAQAMBOCTOK

[t &= [
ABdY




MeToAbI U TEXHOAOTUM OOPABOTKU U Lt SCHOOL
AHAAM3A MHCDOpMALLUK

MaLLMHHOE O6yt.|e|_||/]e % Martematmyeckme METOAbI M AATOPUTMbI

MCKYCCTBEHHbIM MHTEAAEKT AAS : AAS TDEKMHIO
DELLEHMA MPUKACAHBIX M HAYYHbIX 30AQY MEra-CAnHC SKCNEPUMEHTOB PBI

Pyk-AM: YxmHCKkMM A.B.,  Ocockos I.A. Pyk-Au: BomtmiimH H.H., LLmaTos C.B.

N3y4eHME BO3ZMOXKXHOCTEM U3MEPEHMS 4’%* NASHTUAOMKALLMS YOCTULL B

QA3MMYTOAbHbIX KOAAEKTMBHbIX MOTOKOB B NPOOEXHOM (MIOOHHOM) CUCTEME
akcrnepmmeHte BM@N akcrnepmmeHTa SPD

Pyk-An: TapaHeHko A.B., Mamaes M.B. Pyk-Ab: Bepxees A.1O.

MHOTOQreHTHbIE M PEKOMEHAATEABHbIE N3y4yeHme BO3IMOXHOCTEN
CUMCTEMbI MO HAYYHbIM HAMPABAEHUAM g yCTaHOBKM MPD (NICA) B pexmme paboThl
OUNAN C OMKCUPOBAHHOU MULLIEHBIO

PYK-Ab: ADTOMOHOB A.A. Pyk-am: TapaHeHko A.B., lNapdoeHos T1.E.




Pe3synbratbl UNT-

LLikonbl ONAU

4 Marucrepckue quccepTamum

Cankr-IlerepOyprexkui
roCy1apCTBEHHbIH YHUBEPCUTET

8 Bbakanaspckue paGoTbl: YHUBepcHTET o s
«Jlyona», = 3-7 July 2023 us
Cankr-IleTepOyprckmii rocyiapcTBeHHbBIH .
YHUBEPCHUTET,

CeBepo-OceTHHCKHMU TOCYIAPCTBEHHbBIH
yausepcurer uM. K.JI. Xeraryposa

A 10th International Conference
e * “Distributed Computing and Grid Technologies in

Crynenueckasi CeKums,

B KOTOPOM NPUHSIIN YYACTHE

16 yuammxcs u3 pasHeIx By30B Poccuu:
MI'Y, CIIoI'Y, PYIH, COI'Y, TsIY,
TyJILCKOroO roCyIapCTBEHHOIO
YHUBEpCUTETA, YHUBEpcUTeTa «JlyOHa»

BeceHHss wkona no
MHMOpMaUMOHHBIM TexHonoruam OVAN




Jxocucrema ML/DL/HPC nnatrdopmbel HybriLIT (JIMT OVISIN)
U141 pa3pabOTUMKOB M [IpOBedeHMA YIeOHBIX KYPCOB

http://hlit.jinr.ru/
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