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Stage #1 KoMnneKcCHbI aHanu3 NojlyyeHHbIX pe3y/ibTaTOB Ha BCeX 3Tanax UccnefoBaHusa Stage #2
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« XpaHeHus BCEro MaccuBa aKcrnepuMeHTasnbHbiX AaHHbIX (hoTo- U Bugeomatepuanol, dainbl pdf, excel, doc ¢
MHbOopMaL e 06 aKCNEePUMEHTE) C LieSiblo MUHUMM3ALMM PUCKa NoTepu MHpopmaLuu.

« O6ecneyeHua yoobHOro AocTyna K AaHHbIM A1 BCEX YJIEHOB MUCCenoBaTeNbCKOW rpynmnbl U obecneyeHuns
BO3MOXHOCTW NPOBOANTb KaK NoLLaroBbIv, Tak U KOMMEKCHbIA aHann3 gaHHblX B eAMHOM MH(POPMaLMOHHOM
NPOCTPaHCTBE.

« CoKpalw,eHne BpeMeHu, 3aTpayMBaeMoro Ha o06paboTKy [AaHHbIX, YBe/INYEeHMEe CKOPOCTU MONyYeHUs

KaYeCTBEHHbIX pPe3yNbTaTOB M CHUXEHMEe CYOBbEKTUBHOCTM noaxoda K 06paboTKe 3KCNepUMEHTasbHbIX
AaHHDbIX.



1 BOH TEssey  Stage #1: AHanM3 NoBefeHYECKMX peaKl
N1a60opPaTOPHbIX XUBOTHBIX

[lepBbl 3Tan cBA3aH C aHa/IM30M C TOYKM 3peHUA aHanusa AaHHbIX 3TOT
noBefleH4YeCKUX peakumu aTan cBfA3aH co c60pOM M aHaJn3oMm
NnabopaTOPHbIX XXUBOTHbIX, - BUAeoAaHHbIX, OTpaXkatoLLux
noaBeprmxca Bo3a4eUCTBuio noBefAeHYECKNe peakumm nabopaTopHbIX
WOHUN3UPYIOLLEro N3JTyYeHUS, a TaKxKe XUBOTHbIX B XO4€e 9KCMNepUMEHTasbHbIX
BO3MOXHOI0 B/IUAHMUA Ha NoBefeHne UCMbITAaHWUA Ha  cneuuanm3npoBaHHbIX
(hapMaKosiormyeckmx npenaparTos. CTeHAax.
Behavioral Iaboratory room (LRB JINR) Test system “Water Maze”

Test system “T-maze”

] “Beam-walking” (SPC
Open Science, Russia)

Test system “Open Field”




) == 7wy Stage #1:. AHaNM3 noBeAeHYECKUX peakLunuu
nTabopaToOpPHbIX XXUBOTHbIX

Test system “Open Field” ......I
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e B [lpuMeHeHne HEMPOCETEBOIro NoAaxoa K 3agaye

7 pa3MeTKMu apeHbl TECT-CUCTEMbI «OTKprTOe MOJ1E

Input data

Videos of different formats and resolutions.
Total number: 36

(1024, 1280, 3)
(768, 1024, 3)
(1080, 1920, 3)
(960, 1280, 3)




e wp [IPUMEHEHME HEMPOCETEBOIO NOAX0Aa K 3agaye

_\. . lzf
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* ¥ basameTKu apeHbl TeCT-CUCTEMbI «OTKPBITOE MOME

Upes:
[MouCK K/oueBbIX TOYEK aBTOMOOUIIbHbIX
HOMEpOB C UCMOJ/Ib30BaHUEM CBEPTOYHOU HEUPOHHOM

ceTn

BxogHble napaMeTpbl: N306paXkKeHnsi C apeHol;

BbixogHble napaMeTpbl: KOOPAMHATbl KHOYEBbIX TOYEK, ANS
KOTOPbIX BbI6UPatOTCsl 0OTBEPCTUS (<HOPKMU»).

[na o06yyeHUss CBEPTOYHON HENPOHHOM CeTu MOoAroTOBIEH
pasMeYeHHbI HAabop AaHHbIX C KOOpAMHATaMWU XapaKTepHbIX
TOYeK, PacrnosiIO)KEHHbIX B OJMHAaKOBOM NOPsJKE.
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MHdopMaumoHHan cuctema ans
PaANOEMONOrMUeCcKIX
uccnenosanui

CoBMECTIAIR NPORKT 76 W TIAT i, WA, Messepaxoea
(OBRQAMEHHOTD WHCTHTYTS RRGPHAX HECARAIRANAR
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Convolutional Neural network architecture

FC: 26

maxpool

maxpool

(| -

Depth 128
2x2 conv-4

Depth 128
5x5 conv-3

Depth 64
3x3 conv-2 FC: 512

768x768

Depth 32
3x3 conv-1
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g Stage #2: nsyuyeHne Mop@osiorMyeckmx U3MeHeHUn B
KJleTKax LueHTpasibHON HEPBHOWU CUCTEMBI

Btopoi aTanm HanpaBsieH Ha uW3yyeHue C TOoukM 3peHns aHanm3a AaHHbIX STOTQ'
MOP(MOSIOrMYECKUX U3MEHEHUN B KJETKax aTan cBA3aH C aHanu3oM U306pa)KeHun
LleHTpaJibHOM HEPBHOM CUCTEMbI  ANS CPe30B HEpPBHOMW TKaHW pasHbIX OTAENOB
YCTaHOBJIEHUA CBA3U C I'IOBe,EI,eHl-IeCKVIMVI_ FO/IOBHOrO  MO3ra,  MOJIyYeHHbIX C
peakuusasMm  NnabopaTopHbIX  XXUBOTHDIX, NOMOLLBbIO CBETOBOIO MWKPOCKOIia,
NONy4EHHbIMMU Ha nepBoMm aTane doToannapaTa 7 nporpamm,
ncenenoBaHun. MNpoBoaAaT Takxe NO3BONANOWMX MOACYUTbIBATbL KIIETKU C
rMCTONIOrMYyeckoe wuccnefoBaHne p[pyrux onpeaeneHHbIMN NUSMEHEHUAMMN.

OpraHoB 1abopaTOPHbIX XXUBOTHbIX.

4 Saimitiig L}
B PaMKaX MpPoeKTa pPewaeTCA Morphological analysis

337a4a aBTOMaTM3aLumm @ R
voponoruseckoro  ananusa % “3% L Rp———
TMCTONOTNYEeCKUX npenapartos m ﬁ Alrerad.calle
ren peanaunn snopmuon, | g B B T

OCHOBaHHbIX Ha HeWpoceTeBOM iE OGN BN A Serious

NOAXOAE 4 MeTopax ‘Q Q? a iE DB N e
\iomnmeepHoro 3peHus. / 4} i | '
v w O 54 g




Stages of histologi
Light microscope

& vy Stage #2: n3ydeHue Mop@osiormyeckmx M3MeHeHUn B
KNeTKax LeHTpasbHOU HEPBHOU CUCTEMDbI

ToupView
58 q By il
|

o 4 &
o | @
5 4 w | &

Histological preparations

M. 40x10. Histological
staining of the nervous
tissue by the Nissl method

ToupView

File Edit Image Process Analyze Plugins Window Help
B o|c|o| 4N Al|s ol alels|a]s] | |»

) Type1 |0 []Keep Original

=
) Type2 [0 Initialize

) Type3 |0

O Typed 0] || pemove

4 ) Type5 |0

[v] Show Numbers

[J show Al

Save Markers

Load Markers

Export Image

Measure...

ImageJ




= e oy Stage #2: nsyyeHne Mopdos1Iornyecknx USMeHeHui B
KJleTKax LueHTpalbHON HEPBHOWU CUCTEMBbI

Used classification of
brain cells:

Qnormal (1);

Qeasily modified (2):
morphofunctional and
compensatory-
adaptive;

Qdegenerative (3);
Qglia (5);

O elements of the
nervous tissue that are
difficult to identify (7)

For the segmentation

1 Conanon S

task, the U-net neural i i

301 Cunnan fgnad

network architecture is R

well suited




IT ecosystem: experimental data,
datasets
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experimental data

Video files

data labeling/annotation tool
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Data labeling ";

data labeling/annotation tool




3 =*% IT ecosystem: web service

B I 0 H LIT Ha rnasHyto K sKcnepumeHTam BlOH LIT Ha rnaBHyio K 3kcriepumenTam  Monb3osatens: Oksana Streltsova  Bulit i

Bce akCneprMeHTbl / SKcnepumeHT / control
Bce skcnepumeHThl / BbeTHaM

'd ™
['\. pe,ELaI-(TMpOBaTb] [NoBeieHMe XIBOTHBIX
JKCMNeprMeHT:
BbETHaM OTkpbToe mone  Moppuc — T-NaBUpHHT
Onwncanxwne:
neyeHue
Bcero supeo:7
[Jata 3abos: TN XMBOTHBIX: [Non XMBOTHbBIX: Bbi6patiyi:
28-06-2022 mouse
AHanuz
JaTa 3aBo3a: [JaTa poxgeHns XNBOTHbIX [Nata obnyueHus: UNe Ckavats  Vma aiina Cratyc 3anyleH  3apeplueHo rpyTine
28-06-2022 28-06-2022 28-06-2022 01 Ceulnka Control_mouse!  Running/Pending 2022-07-06 YRans
) : ) 10-22-30.avi 13:15:15 daitn
ObnyuyeHne fosa Gr Apyrve Bo3gelicTeuma
02 Ccmka  Controlmouse2  FAIL 20220628 2022-06-28 Vaanws
5fp 10:31-24.20 112536 112552 bain
03 Coia  Controlmouse3  FAIL 20220628 20220628 VaanuTs
N < 10-38-39.avi 112716 11:27:33 daiin




Metadata DB

1

MariaDB’

T bakeh

Tensor
. NumPy SciPy
API-Server . . = = el . ;‘i ot g m@afg'- tlib
slurm s

IANACONDA

g workload manager leann 0
U Batch-system MarLis O
(= FreelPA -

Dy Seuren Mty Marugarant Salutio | Jupyterhub
HLIT-storage, JINR EOS N’

Auth .
ML\DL ecosystem



IT ecosystem
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~IT ecosystem: web service

MNpeacTaBneHve pesynsTaTos X
Tpek ABWXeHus Tennosas KapTa
JpMann3oBaHHOeE pacrnpejeneHe no CeKTop: =
P Panped P o6 o6Lwas
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0.2—
0.1—
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Uentp CepeaviHa BrewHss
30Hb!
Download as XLS
CexTopa UenTtp Mogvem TpymmuHr Hopkoebiii pednekc Samupanune [swxenune Ha mecTe Ypunauma\[ledexauua
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206 203 10 18 &} 0 0 0 0 1} 0 0 0 0 [¢] (1]
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X
dashboard
About The Open field
Open field
JIABOPATOPMA
HOOPMALIMOHHbIX
TEXHOJIOrMnA

wumenn M.I. Mewepsakosa

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
of the HybriLIT platform. Link: here.

dashboard

About The Open field

Open field

vmenn M.I. Mewepskosa

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
of the HybriLIT platform. Link: here.

23LIT/JINR

The Open field test-system analysis

Morris water trecking

NABOPATOPUA
MHOOPMALIMOHHBIX

Original file

HO.
wmenn M.I. Mewepskosa

openfield.mp4
About

This app is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

Dataset: BIOHLIT service: Link.

Auanus ¢ Kanpa:

15

TPaeKTOpUA CTPOUTCA C 15 Kaapa

R ¢
"FileName" : "openfield.mpa"
"FileType" : "video/mp4"

}

Konuyectso kappos = 500
(500, 1024, 1280)
Analyse

heatmap and trajectory:

Heatmap Trajectory

Download heatmap Download trajectory

b

MOUSE TRACK ANALYSIS DASHBOARD

Morris water maze

Upload file

@@ Presand dropfile here

rat4 12-32-20.avi

. [

About

This app Is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: hege.

Dataset: BIOHLIT service: Link.

.o NABOPATOPUA
17 pugi UHOOP! Y
« . MEL > TExHonorvi

2 wmetn M.I. Meutepaxosa
About

This app is Open Source dashboard.

the project is being created within the
framework of the ML/DL/HPC ecosystem
of the HybriLIT platform. Link: here.

Dataset: BIOHLIT service: Link.

®LIT/JINR

eUEPAKOBA

TpaekTopus

Bupeo daiin gns npoBepKu NpaBUIbHOCTU MOCTPOEHHOW
TpaekTopuu

3anuce sugeotaiina ¢ FPS =

30 =

The current FPSis

\




CepBUC AN aHHOTUPOBAHUA AAHHDIX: ,
3a4a4a Knaccudukaumm TpaekTopuii NabopaTopHbIX XKUBOTHLIX CF
B TecT-cucteme «BoagHbin nabupuHT Moppuca» |

- Direct Path . Directed Search

[ e drectsarch

Hippocampus-dependent Not Hippocampus-dependent

Search strategy analysis of Tg4-42 Alzheimer Mice in the Morris Water Maze reveals early spatial
navigation deficits Nadine Curdt, Franziska Schmitt, Caroline Bouter at all Springer Nature Logo
March 2022 Scientific Reports 12(1):5451 DOI: 10.1038/s41598-022-09270-1 LicenseCC BY 4.0

SCIENTIFIC
REPORTS

natureresearch



Computing
architectures and
IT solutions

Venn diagram on the
implementation of the neural
network approach, methods
and algorithms of ML/DL to
solve applied tasks.
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Mnardopma HybriLlIT

Unified software-hardware environment

User interfaces

VM - SSH
8 spaces

VDI - X11
4 VDI

JHUB - HTTP
5 servers

Computational field

Supercomputer
“Govorun”

1
|
|
|
I
|
|
I
|
I
|
|
|
I

—— o — o e e — — — —

Website

GitLab

System services

Network
services

Cluster
services

Storage system

NFS/ZFS

7 file systems

Lustre
3 file systems

Software system

License
Managers

Cern
VMFS

———— — — —— — — — — — —

—— o — —— — — — — — — — -

JKocucrtema

ML/DL/HPC

naatpopmbl
HybrilIT

NMonuroH ana
KBAHTOBbIX
BblYUC/IEHUN

~Jupyterhub

(2)

p



' #10 B Top50
#18 B Top50 “Govorun” supercomputer
Second stage 2019:

' ”
Govorun™ supercomputer Full peak performance :

First stage 2018: 1.7 PFlops for single precision
Cluster HybrilIT 2014: Full peak performance : 860 TFlops for double precision
Full peak performance: 1 PFlops for single precision 288 TB CCXA, with 1/0 speed >300 Gb/s
140 TFlops for single precision; 500 TFlops for double precision 17th in the current edition of the 10500 list
50 TFlops for double precision 9th in the current edition of the 10500 (July 2020)

list (July 2018)

Russian DC Awards 2020 in
“The Best IT Solution for Data

Centers” @
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CK "loBopyH"
|- 1 GPU komnoHeHTa

,,,,,

Ampere DGX-1

//' L " . - = /

T
// el
—

[ e
5 x 8 NVIDIA A100 oo o

s A RAM Ampere03

NEW 2023

Sx NVidia A100 SXM4, 80 GB 8x NVidia V100 SXM2, 16 GB
Ampere04

lGPU ‘GPUI epu;iepu‘

{GPU‘)GPU' GPUIEGPU

ko ferd o= [ord | [ampereos o lord o [ord | | poxos |

T  pPyTbrRCH theano ERaE

TensorFlow
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Warm
NFS/ZFS

Students Home
store[1].hydra.local

Backups

store[2].hydra.local

Lustre MLIT-LHEP
store[3-4].hydra.local (MLIT)
lustre[01-02].jinr.ru (LHEP)

User Home (old)
store[5].hydra.local

MPD data storage

store[6].hydra.local

BMN data storage
store[7].hydra.local

Cucrembol XpaHeHUA AdaHHbIX

Warm Warm
NFS/ZFS Lustre

User Home
s03p001.gvr.local
/lustre/home

User Scratch (ZFS)

s03p002.gvr.local
/zfs/scratch

Data storage system

8.6 PB

User Scratch (Lustre)
«Lustre 12x12»
s01p[01-02].gvr.local
s02[01-12].gvr.local
/lustre/stor1

MPD data storage

«Lustre ruler x4»

s03p[03-06].gvr.local
/lustre/stor2




HLIT-VDI (Virtual Desktop Infrastructure)

TurboVNC: vm02.hydra.local:2 {(matma) [Tight + JPEG 1X Q95 + CL 1] = [} X
EEHES SO @Rt B Y
1) Applications Places System .= [l &) =¥ Tue Apr 18, 00:44
Untitled.mph - COMSOL Multiphysics ¥ ~ (x [cvmfs/hybrilit.jinr.ru/sw/sic7_x86-64/Maple/v2020.2/d: v (~ (X
File Edit Windows Options Tools Help File Edit View Insert Format Evaluate Tools Window Help
\. Model Wizaﬂ Sl o | DEH=@ = = b= Signin A v
Centos 7.9 8> 1 105G © QQQ O
P S h Alt+S
Uy —_—— .
RAM 24 G b Select Space Dimension [ Palettes | Workbook | !| yext[Math] [ C 2D Math >] * | «
: : P Favorites |2 i
- - e Fm ; = P Expression
Nvidia Tesla M60, 8 GB -3 Y A == Welcome to Maple! .
3D : 3 2D - :
1 | Axisymmetric | Axisymmetric > Symbols

1 Gbit / sec yute

MATLAB R2020b - academic use

New to Maple?
Here’s a quick introduction to help y

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

ca

v v v v v v o= ‘[ l IL, I S— 1’l

& 05§ 5/ home » matma » « o aple Default Profile |/cvmfs/hybrilit.jinr.rulswlslc7_j
u Current Folder & Command Window ® 5.
Name £ New to MATLAB? See resources for Getting Started. x
; Desktop = fr >>

WOLFRAM =
2= . MATHEMATICA

Mate Terminal ¥) (a) (X
Com SOI File Edit View Search Terminal Help

Maple b= ,
M at h e m at I Ca ) Documentation Wolfrl%munhy

Matlab

1% Welcome to Wolfram ... sk /cvmfs/hybrilitjinrru/... <4\ MATLAB R2020b - aca... @ Untitied.mph - COMS... | [@] Mate Terminal




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;
v 26 cors | | RSN G s o [0 % | - parallel computing on CPUs and GPUS;
T e WM yigualization of results;
N - Rt - accompanying them with the necessary formulas and
In 2022, on the ML/DL/HPC ecosystem, it became explanations. Python Numerical Methods
possible to run the MATLAB code in Jupyter o t {b k =
Notebook, which allows one to effectively perform Jupyter Jupyter{boo

Keras ,
=
& il pandas [l -

PROGRAMMING

matplxtlib IS E"i

-
-z M.

A GUIDE FOR ENGINEERS
AND SCIENTISTS

& seaborn

= M a2 B2 Parallel computations
with Joblib

Joblib




. Jup@ub ~ 3kocucrema ML/DL/HPC nnatdopmbi HybrilIT  hyBRI| [l

HPClab component

VM with JupyterHub and SLURM [https://jlabhpc.jinr.ru]
O Intel Xeon Gold 6126 (24 Cores @ 2.6 GHz)

kD 32 GB RAM

jupyter

Educational component

. JupyterLab Server [https://studhub.jinr.ru]
Ke ra S [https://studhub2.jinr.ru]
O 2xIntel Xeon Gold 6152 (22 Cores @ 2.1 GHz)
fc:::mputatinn component
Server with NVIDIA Volta [https://jhubl.jinr.ru]

Q 512 GB RAM
.
o tea
[https://jhub2.jinr.ru]
O 2x Intel Xeon Gold 6148 (20 Cores @ 2.4 GHz)
N:: NumPy 4x NVIDIA Tesla V100 SXM2 32 GB HBM?2
[https://jhub3.jinr.ru]

a
' O 512 GB RAM
|
" pqndas O 2x Intel Xeon E5 2698v4 (20 Cores @ 2.2 GHz)
d

e 1 H 8x NVIDIA Tesla V100 SXM2 16 GB HBM2
matp,\j}_’\\tllb \ O 512 GB RAM y

/' \




~ Jupyterhub

MoNUroH Ana KBaHTOBbIX BbIYMC/IEHUIA B paMKaXx
skocuctembl ML/DL/HPC

M| Notebook

A

Python 3
(ipykernel)

E Console

Python 3
(ipykernel)

Other

Terminal

\ 4

Pennylane

S

Cliskit

\ 4

PennylLane

M
v

Markdown File

https://ihub3.jinr.ru
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NEW 2023

XapaKkTtepucTuka cepsepa:

512 GB RAM,

«2X Intel Xeon E5 2698v4 (20 Cores @ 2.2 GHz),

*8x NVIDIA Tesla V100 SXM2 16 GB HBM?2

=

Ciskit

@ B

Pythaon File Show Contextual
Help

»
»

%matplotlib inline
circuit.draw(output="mpl")

o l_.
a1

v
q:z :L

L'

30

I
-
30


https://jhub3.jinr.ru/
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O6pasoBarenbHana AeATEeNbHOCTDb



LI

Corpynnuku JIUT, senymue yuensie OUSIU n
CTpaH-y4aCTHHI]

/ TexHosnorum \

napaninesibHOro
nporpamMmmMmumpoBaHuUs

OpenMP

AMPI

<A NVIDIA.
CuU DA

WUHCTpyMeHTbI AN OTNaAKN U
npo¢unmpoBaHus
napannenbHbiX
NPUI0XXEeHUN

-

MpuknagHble nakeTbl NporpamMmm

COoOMSOL ".,\

MULTIPHUSICS - B2 Wolfram Mathematica

Cuctema NnoaroTtoBKM 1 nepenoarotoBku IT-cneunanucros Ha 6aze MUBK
OUAU n ero yuebHO-06pasoBaTe/ibHbIX KOMMOHEHT

06 “arowme Kypcbl, 1eKLuym, Mactep-Knaccbl
piaiouAe KYpCu, Rk pnaccot B RS

LS
A
'}'
N

Y
e e me

BCI[YHII/IC IMPOU3BOAUTCIIN COBPCMCHHBIX BBIYUCINTCIIbHBIX

APXUTEKTYP U MPOrpPaMMHOTO 00€CIICYEHMS

/ ®peiimBopkM U \

UHCTPYMEHTbI ANA
3aga4 ML/DL

~Jupyterhub
N4

1

TensorFlow

E

bearn

4 N

KBaHTOBbIE
a/IfOPUTMBbI,

nporpaMmMmupoBaHue
U ynpasieHue




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

V MexayHapoaHana NeTHAA LWKoa MONoAbIX
yuyeHbix «CoBpemeHHble UHPOPMALMOHHbDbIE
TEXHO/I0TUU ANA PeLleHUA HaYUHbIX U
npuKnagHbix 3agau» 14-17 UwHa 2023.

3KOCUCTEMDbI Jupyter ANA peleHns Hay4YHbIX U

\ NpUKNagHbIX 3aaa4"

70 y4acTHUKOB

AN

"MHcTpymeHTapuit Ha ocHoBe Python-6mnbaunotek n

~

\Hj SCHOOL g

JINR @

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 napanaenbHbIM BblYUCAEHUAM
60 y4yacTHMKOB

@ MULHT cHr

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

20 y4acTHMKOB

YyacTHUKOB
B 2023 .




Knactep HybrillT obnagaer

Pa3BUTOM

O6pa3oBaTenbHas AeATEeNIbHOCTb

NporpammHo-

NMHPOPMALMOHHOM Cpeaon, 4YTO NO3BOAAET MNOCTPOUTb
y4yebHble nporpammbl Ha CaMOM COBPEMEHHOM YpPOBHE U
AaTb 06yYaloWMMCA BO3MOXKHOCTb OBMaAETb NepesoBbiMuU

IT-TexHONOrMAMMN.

[Ona npoBeaeHus Bble3aHbiX Yy4ebHbIX KypcoB M AnA
npoBeAeHMA CeMWHapoB B YHuBepcutete «ybHa» 6bin
pa3BepHyYT « MobunbHbIM Knactep HybrillT»

310

CTYAEHTOB
B 2023 .

hYBRI | [l

| Intel Core i9-9900

| 8 cores

| 2 threads - 16 logical core
16 Gb RAM

nvme 2Tb, 500Gb

| 1 Gbit/sec

|r node1 }
I'Intel Core i7-8700T [
I 6 cores |
| 2 threads - 12 logical core I
| 32 Gb RAM I
| Nvidia Quadro P1000 4 Gbj|
I hvme 500Gb [

1 Gbit/sec I

|r node2 }
I'Intel Core i7-8700T I
I 6 cores |
| 2 threads - 12 logical core I
| 32 Gb RAM |
| Nvidia Quadro P1000 4 Gbj
I nvme 500Gb I
| 1 Gbit/sec |

lfocypapcTBeHHbI yHUBepcuTeT «ybHa»
MHCTUTYT CUCTEMHOTO aHa/In3a U ynpaBaeHUA

ApXMTeKTypa N TEXHOJZIOTUUN BbICOKOMPOU3BOAUTENTbHbIX CUCTEM, 60 CTyAEeHTOB

MNapannenbHble pacnpegeneHHole Bbl4ncaeHus, 90 ctyaeHToB
A3bIKN 1 TEXHONOMMM aHaNu3a AaHHbIX, 50 cTyaeHTOB

TexXHONOrnmn BbICOKONPOU3BOAUTE/NIbHbIX BbIHMCﬂeHMVI, 30 CTyaAeHTOoB

TBepCcKoi rocypapCcTBEHHbIN YHUBEpPCUTET

MaTtemaTtuueckuii pakynbrer

[lporpaMMHble cpeAcTBa MaTeMaTUYECKUX BblYncieHuin, 20 CTyAeHTOB

« 0aKaNnaBpCKUX paboT. 5 Marnctepckux gucceptauni: 7




INR

&y SCHOOL
J

OceHHdada LLIkona % 2023

Mo MHPOPMALLMOHHbBIM TexHonormam OMAU

16 - 20 OkTa6psa

CaHKT-lMeTepbypr

52 ctypeHTa u3 11 yHusepcurteros PP

* PoccuicKuit yHuBepcuTeT ApyxK6bl Hapogos nm. Matpuca Jlymymobl
* HauumoHanbHbIM nccnenoBaTeNbCKUN AAEPHbIN YHUBepcuTeT « MUDN»
* CaHkT-lMNeTepbyprckuii rocyfapCTBEHHbIN YHUBEPCUTET

* TocyaapcTBEHHbIA yH1BEpCUTET «lybHa» HETPOI'IaBI'lOBCK-
* TBEPCKOW rocynapCTBEHHbIN YHUBEPCUTET -
* TyNAbCKWUIA rOCYyAapCTBEHHbI YHUBEPCUTET KanaTCKMM
* CeBepo-OCeTMHCKNIA rocyaapcTBeHHbIN YHUBepcuTeT UmM. K. J1. XeTarypoBa Kéng

2R

* HOXHO-YpanbCckuii rocyaapcTBeHHbI yHusepcutet (HUY)

* TOMCKUIM NOUTEXHUYECKUIA YHUBEPCUTET

* [1anbHEBOCTOUYHbIN dpeaepanbHblii YHUBEPCUTET

* KamuaTcKuii rocyaapCTBEHHbIM YHUBEPCUTET MM. BuTyca bepuHra

COI'Y
YenabuHck ToMcK

BnaausocToK
BnapgukasKas g

AANBHEBOGTONHbIA
DENEPANBHBIN
YHUBEPCHUTET



Pe3synbratbl UT-

LLikonbl ONAWU

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 CeKkuusl,

B KOTOPOM NPUHSIIN YYACTHE

16 yuammxcs u3 pasHeIx By30B Poccuu:
MI'Y, CIIoI'Y, PYIH, COI'Y, TsIY,
TyJILCKOroO roCyIapCTBEHHOIO
YHUBEPCUTETA, YHUBEPCUTETA «JyOHa»

BeceHHss wkona no
MHMOpMaUMOHHBIM TexHonoruam OVAN




TBEPCKOW
I_ rOCYAAPCTBEHHbIA
YHHUBEPCHTET

Cnacunbo 3a BHUMaHue!
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