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lMporpammbl B 06/1aCTH pasBUTUA LUPPOBLIX
TeXHO/1I0r'Mu

BATU NMPOPbLIBHD
HEMPOTEXHO/I0MMU U UCKYCCTBEHHBIN UHTE/IZIEKT, TEXHO/10I UK
BUPTYa/IbHOW U AOMO/IHEHHOW pea/ibHOCTU, KOMMOHEHTbI
POOOTOTEXHUKU U CEHCOPUKM, TEXHO0rMM 6eCcrnpoBOAHOM CBA3M,
60/1bLUME AaHHbIE, CUCTEMBI pacnpeae/IeHHOro peecTpa
(6/10K4Y€EMH), MPOMbILL/IEHHbI MHTEPHET, HOBblE
MPOU3BOACTBEHHbIE TEXHO/IOMMU U KBAHTOBbIE TEXHO/10MUN.

- LleHTpsbl Tiert u Tier2 poccMmckoro cermeHTa obasibHOM
BblYMC/IMTE/IbHOU cncTeMbl ['pug BAK

- [IpOrHO3 pa3BMUTUA CYNEPKOMIMbIOTEPHbIX U FPUA-TEXHO/10TMNU
B Poccnnckon Peagepaymm Ha 40/1rOCPOUHbBIN NepUos

- KoHuenuuu co3gaHma n obecnevyeHna GyHKLMOHMPOBAHUA
HaLMOHA/IbHOM CYNePKOMMbIOTERHOU MHPPACTPYKTYPHbI.
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Tier-2 sites
(about 160)

er-0 (CERN):
data recording,
reconstruction and
distribution

Tier-1 sites

10 Gb/s finks
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¢ ¢

countries

1 000 000 cores

Tier-1:

permanent storage,
re-processing,
analysis

1 EB of storage

> 3 million jobs/day

Tier-2:
Simulation,

10-100 Gb links
end-user analysis

WLCG:
An International collaboration to distribute and analyse LHC data

Integrates computer centres worldwide that provide computing and storage resource
into a single infrastructure accessible by all LHC physicists



uCMS
. ATLAS

200,0 = ALICE
W LHCb

150,0 ——

We are here

100,0
50,0

0,0

Run1 Run 2 Run 3 Run 4

« \ery rough estimate of a new RAW data per year of running using a simple
extrapolation of current data volume scaled by the output rates.
e To be added: derived data (ESD, AOD), simulation, user data...



Collider basic parameters:
Syn = 4-11 GeV; beams: from p to Au; L~10%7 cm?2c'! (Au), ~1032 cm2 ¢! (p)

KRION-6T+HILac (3MeV/u) 3
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Computing for NICA Megaproject
on GOVORUN

“Cold” Data
—=—1 3 Storage
] | | EOSFS

INTERWARE

“Cold” Data

Storage
“Hot” Data ZFS FS
Storage .
Lustre FS U Modeling:

= physical events
= receiving data

Mpd Roo\
from detectors.

A simulation = O Data storage
toolkit organization.

More than 60 million events was

Particles ) Events
Generator generated for MPD experiment reconstruction
- internal
- external

\_ J




General LIT computing Deployed Deployed

services resources for NOVA for GNA/JUNO
PM I_ Cloud ROC Dubna Lw
Deployed
HelpDesk | GRID I GitLab for Baikal
Batch system

----------

--------------------

Baikal Team || GNA Team J ' Darkside Toam, | OPERA Team ! ! KNP'.’,;::’“” )
et et \____‘ ______________ ’ \____‘___..
( Baikal GNA J | DarkSide || OPERA | | KNPP projects |
liaisons liaisons - l_ia_ls_o?i : _,' - !ia_ifo_n_ ) _,' e I_la-lso:\s- ) _;
. 4 . 4 A A
s ' '
v v v \
JINR CSNP
(Computing Support for Neutrino Projects)
e e 1 e e
[ °v ] ( ..:::t‘:s ] [?.:r:s::] { m
v G 6 6

(o) (s

[onim) (e

® Supports a set of common IT
services

® Supports a number of
computing infrastructures

® Provides trainings

® Helps physicists organize their
computing

® Deploys and supports additional
IT services on demand.

® Helps with computer hardware
procurement



Square Kilometre Array
SKA Regional Centers

SQUARE KILOMETRE ARRAY

Exploring the Universe with the world's largest radio telescopt
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CHALLENGES: dlstrlbuted data storage evolution:

GOAL.:
to provide a computing infrastructure to the experiments and the community
to store and analyze data,

to achieve storage consolidation where geographically distributed storage
centers (potentially deploying different storage technologies) are operated
and accessed as a single entity.

EOS - a CERN open-source storage
software solution to manage multi PB @
storage. *m]
XRootD - core of the implementation |
framework providing a feature-rich remote

access protocol.

Improvement of already existing production quality
Data Management services.

Scalable technologies for federating storage resources
and managing data in highly distributed computing
environments.




Multifunctional Informatlon and Computing Complex

hYBRI | 11l

Grid-Tierl: Grid-Tier2 Cloud: HPC Govorun
10688 cores 158 cores 1572 CPU Peak ~0.5 Pflops

8.3 PB disk . 8142 TBRAM  [JHybriLiT:
11 PB tape 2 (FB CISK 1.1 PB disk ~70 Tflops

<.” ~INJC A off-line clusterand storagesystem....
N

—  DATALAKE — 3740TB

<l‘\|etwork mfrastructur‘g;«LA%lOU(}ﬁp S WAN; 2x1(i0 ShPE s
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YHupnunpoBaHHaa cuctema ynpasneHusa pecypcamu MBK

e4yeHne BO3MOXXHOCTM opra A
—onTMMmn3auma 3gPPEKTUBHOCTU MNCNONbL3OBAHUA
PEeCcypcoB XpaHeHus;

—3(PPEKTUBHbLIN MOHUTOPUHT 3arpy3kn pecypcos;
—KOHconuaaunsa y4eta ncrnosib30BaHUA pecypcos;
—obecnevyeHne eguMHOro nHTepdenca ocTyna K pecypcam.

'&‘
CLI/API interface
JINR HR DB?
- 1 .
The unified resources management system Authentication
Authorization |, 7| system
system
Workload management Information Data management system
system system

%\ Monitoring

) |

I.I I II i.i ii —
EOS/dCache dCache & MSS Lustre/Ceph Configuration

(High volume high |
MICC (HTC) GPU Supemompmer P woragey  (Longtern storage) (M9 1O) I
(HPC)
Software
L Computing resources A Storage resources y deploy_ment
service

Services in the Cloud infrastructure: DB, HTTP, etc.



Datalake
Infrastructure

Infrastructure

/Com puting

\
- Uselgn

JINR in Data(lLakes)

WLCG resources Local resources We start to develop the

Authorization /
Autoidentification

Kerberos VOMS

| Grid || Grid |
lTienllTlerz

Distributed MICC storage = EOS+dCache

Local
batch

High Level Services common EOS based

data storage for MICC
WLCG/OSG Infrastr_ucture g
Services components.
il L Monitoring Total space: 3740TB

Storage Interoperability Services User space: 1870TB (2
replicas)

Data Delivering and Caching

CVMFS &
GOVORUN GITLAB

Data Provisioning j
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LIT participates in 48 projects || &tz

04-4-1122-2015/2017 [1]
Leaders: S.A. Kulikov, V.. Prikhodko

02-2-1099-2010/2018 [1]
Leaders: D.V. Naumov, A.G. Olshevskiy

02-2-1125-2015/2017 [2]
Leader: L.G. Tkatchev, Deputy: V.M. Grebenyuk

03-2-1101-2010/2017 [2]
Leader: A.V. Kulikov, Deputy: Z.Tsamalaidze

Deputies: Yu.N. Kopatch, E.V. Lychagin,

of 30 JINR topics of the Dt 1120152017 (1]

Leaders: D.P. Kozlenko, V.L. Aksenov,

2017 Topical Plan of JINR

01-3-1113-2014/2018 [2]

Leaders: D.I. Kazakov, O.V. Teryaev,

01-3-1115-2014/2018 [2]
Leaders: V.A. Osipov, A.M. Povolotskii

Scientific leader: A.T. Filippov
01-3-1117-2014/2018 [1]

Leaders: V.V. Voronov, A.S. Sorin
Scientific leader: A.T. Filippov

02-2-1124-2015/2017 [1]
Leader: V.V. Glagolev, Scientific leader: J.A. Budagov

03-2-1102-2010/2018 [2]
Leaders: G.A. Karamysheva, S.L. Yakovenko,
Scientific leader: L.M. Onischenko

02-2-1123-2015/2019 [1]
Leader: A.S. Zhemchugov

Information
echnologies

Theoretical
Physics

04-5-1131-2017/2021 [1]

Leaders: S.N. Dmitriev, P.Yu. Apel
03-0-1129-2017/2021 [1]

Leaders: G.G. Gulbekyan, S.N. Dmitriev, M.G. Itkis
Scientific leader: Yu.Ts. Oganessian
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Leaders: M.G. Itkis
Scientific leader: Yu.Ts. Oganessian

Experimental
Physics
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Physics

VBLHEP
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Leaders: V.V. Voronov, {4.1. VdaviEl, ] Information and COmputlng Deputies: N.M. Piskunov, gzad?r:igzsa?ubzir? 234121‘”‘013- Iga([jgr]: I.A. Golutvin
N.V. Antonenko Infrastructure of JINR V.P. Ladygin, M. Finger (),

R.A. Shindin
02-1-1088-2009/2019 [2]

02-0-1081-2009/2019 [1]
Leader: V.A. Bednyakov
Deputies: E.V. Khramov, A.P. Cheplakov

05-6-1119-2014/2019

- Leader: A.S. Vodopyanov
01-3-1116-2014/2018 [1] Methods, Algorithms and 02-0-1108-2011/2017 [1]
Leaders: A.P. Isaev, A.S. Sorin Software for MOdellng 02-1-1106-2011/2019 [2] Leader: G.D. Alexeev
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02-0-1066-2007/2020 [4]
Leaders: R. Lednicky, Yu.A.
Panebratsev

05-8-1037-2001/2019 [1]

Leader: N.A. Russakovich

06-0-1120-2014/2018 [1]
Leaders: V.A. Matveev , S.Z. Pakuliak

Mathematical Processing and
Analysis of Experimental Data




he JINR corporative information syste

T

[ General 1C:Enterprise platform intended for
automation of everyday tasks of economic and
management activity,

O APT EVM system (Activity Planning Tool Earned Value
Management) for NICA and future projects
management,

 Electronic document handling system EDH «Dubna»

J JINR Document Server — electronic open archive-
repository of scientific publications

and documents,

Materials & Equipment )

JJINR and JINR Member-states — )
access to e-library, Efficient —
echnological
A PIN — JINR staff personal information, Resources ——
0 JINR portal Management
Intellectual )

16 Informational )




Beicliee
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MexayHapogHas wkosna no MHopMaLunoOHHbIM
TeXHoNnormaM«AHannTuka bonbLnx gaHHbIX»

«AHanuUTuka 6onbLWMX OaHHbIX»— MNOArOTOB!
BbICOKOKBanmguumposaHHbIX N T-cneunanncrtoB mcm Data
Science, ymetowmx gopmynnpoBaTb U pellaTb Hay4YHO-NpaKkTU4ecKue
3aJayn c ncnosib3oBaHNeEM aHanUTUKK bonbwmnx gaHHeX. [Nporpamma
NOAroTOBKN OyOeT opMeHTUpoBaHa Ha NpnobpeTeHne rrnyooKnx
3HaHuM B 0briacTu matremaTU4yeCKon CTaTUCTMKN, MaLLMHHOIO
00y4yeHund, nporpaMmmMmnMpoBaHns, METOAOB U TEXHOMNOIMM 0b6paboTKn K
aHanmsa gaHHbIX, NOHUMaHNs bU3HeC-3anpoCcoB U 3aay CBOEN
oTpacnu.

Cpean OCHOBHbIX HarnpaBneHuin NoAroToBKM OTAENbHOE BHUMAHUE
ObyneT yaoeneHo pa3BuUTMIO MOAENN KOMMbIOTUHIA, NPOrpaMmMHON
nnaTopMbl CMCTEMBbI COOpa, XpaHeHUs, 0bpaboTkn U aHanusa
OaHHbIX 9KCNEPMMEHTOB Ha ycTaHoBKax Knacca meracameHc (NICA,
PIC, LHC, FAIR, SKAn op.).



KoHuenuua passutua IT-TexHo/A0rmm m

Hay4YHOro KomnbtoTUHra B OUAU (a0 2030 r.

OHUCTUNA DA3BUTUA | | -TEXH(
KOMMbIOTUHIA HAaLle/1eHa Ha obecnevyeHune
peLleHUA CTpaTermyeckmx 3agay CTOALLMX
nepeg ONAN nocpeacTBOM BHegApeHUA U
Pa3BUTUA L,e/10ro CrneKkTpa HoBeuwmx IT-
peLleHUn, UHTEerPUPOBAHHbBIX B € 4AUHYHO
MHPOPMALMOHHO-BbIMNC/IUTE/IbHYIO Cpeay -—
Hay4HYto IT-3KOCMCTEMY, OO BEANHAIOLLYIO
MHOeCTBO Pas/IMYHbIX TEXHO/10MMYECKMNX
peLleHUn, KOHLEerNuUMn U MeToAMK.



Haquble ncerieaqoBaHmA B pa3BUTnun
BbICOKONMPOUN3IBOAUTEJIbHbIX BbIYUCIIEHUU U

CynepKoMnbTEPHbIX TEXHOMOIUMN.

OYHAAMEHTAJIbHBIE U NPUKJ/IAQHDBIE UCC/IEJOBAHUA:
— KeaHmMosbix cyriepKomrnsromepsl U KBAHMOBbIe 8bIYUCEHUA
— ®OMmoHHbIe 8bl4UCAUMENU
— Cneynpouyeccopesl

— MMPOo2PAMMHAA rAamgopMa cyrnepKomMnbiomepHo20 MooesauposaHus,
Yughposbix ucrnbimaHuli U NPo2HO3UPOBAHUSA CAOHHbIX MEXHUYECKUX CUCMeEM

— PyHOameHmMasbHbIe MOUCKO8bIe UCC1e008aHUA 8 pa3sumuu u3uKo-
mamemamuyeckux mooesnell U Mmamemamu4yeckux Memooos 019 3KCad10NCHbIX
gblqyucnaeHul (cynepkommnsromepHsie 080UHUKU)

— Cynep-3BM 3akcaghnorncHo2o Kaacca (HayyHo-mexHU4YecKue peweHus,
MPUKAAaOHOe U cucmemMHoe rnpoz2pammHoe obecrieyeHue u opyaue)



CBepx6bicTpas cMcTema XpaHeHus gaHHbIX (CCXA)

. CBEpXBbICOKAA NPOU3BOAUTEABHOCTD CU :
MPOMYCKHYIO CMOCOOHOCTb 3aNUCK M YTEHUA AAHHbIX B COTHU rTMrabanT B CEKyHAY
Nnpy 06 beMax CUCTEMbI XpaHeHUA B 1-5 neTabanT (60o/1blle MUAMOHA Gan/IOBbIX
ornepaumii B CEKYHAY).

2. BO3MOHOCTb /IMHEMHOIO HApaLLMBaHWsA NMPOU3BOAMUTE/IBHOCTU (CKOPOCTH
paboTbl C AaHHBIMK) TaK U 06 bEMA XpaHU/IMLLA HA HECKO/IbKO NMopsAKoB be3
M3MeHEeHMA MPUHLUIMOB apXUTEKTYPHOIr 0O MNOCTPOEHMA CUCTEMDI.

3. [MnepKoHBEpPreHTHOCTb U NMPOrpaMmmHo-onpegenaeman apxutektypa CCX/
No3B0O/IAET 0becneynTb MaKCUMa/IbHY0 TMOKOCTb KOHPUrypaLmin CUCTEMDI
XpaHeHUA AaHHbIX.

4. Peannsauma CCXA Ha 6ase TeXHOAN0rMm NPAMOro KXUAKOCTHOrO OX/1aXKAEHMUA
POCCMMCKOM KomnaHumm PCK no3BoaAeT pasmectuTb 60/1ee 900 cBepXbbICTPbIX
ANCKOB B CTAHAAPTHOW MOHTAXHOM CTOMKe C 0bLwmnm obbemom 3,6-71Nb u
CKOPOCTbIO YTeHMA/3anmncu okoao 1ThB/c.

21/98



Moaens DOMA

NoAxo4a, pasgenAroLLero opraHmMsaumio, yrnpaBsaeHue, 40CTymn 1
ero nepapxu4HocTb K mogenn DOMA (Data Organisation,
Management and Access), KOMBUHMpPYIOLLLEM BCe acneKTbl. Takas
MO/Ee/b MO3BOAAET CO34aBaTb 60/1ee rmbKyto cuctemy paboTbl €
AQAHHBIMM, YYUTLIBAIOLLYIO KaK TeKyLLMe ceTeBble BO3MOMXHOCTY,
B TOM 4YMC/1€ — MPOrPamMMHYH0 OPUEHTUPOBAHHOCTb CETEBbIX
KOMIMOHEHTOB, TaK U PaCKPbIBAKOLLYIO NOTEHLMa/1 ONTUMUIALUM
AO0CTYNa, pa3sMeLLeHnA 1 yNpaB/1eHUA AaHHbIMU, MOCKO/IbKY
DOMA yduTbIBaeT KpOCC-CUCTE@MHbIE 3HAaHMUA U BO3MOXKHOCTU
B3aMMHOIro obmMeHa nHdpopmaumen o npoueccax, NpoTeKaoLwmx
BHYTPU CUCTEM.

22/98



KBaHTOBbLIVN KOMMbIOTUHI N KBAHTOBAasA MHPOpMaTUKa

N, B 0CODEHHOCTH, rny60|<oro 00y4yeHusa. CKOpOoCTb poc:Ta yucra KyouTos,
XapakTepuayuwero MakCuMmanbHO BO3MOXHbIN O6beM BXOOHbLIX OAHHbIX
0N KBAHTOBOIMO KOMMbKOTEPA SIBHO BbilE FIMHEWHOW, 4TO MOKa3sblBaeT

YCKOPEHHbIN  Nporpecc B co3gaHuuM obopydoBaHUA  KBAHTOBLIX
KOMIMbIOTEPOB.

C He MEeHbLLEN CKOPOCTbIO pa3BNUBAETCA U NpOrpamMmHoe
obecnevyeHne KBaHTOBbIX KOMMNbOTEPOB. CO34aHMEM U Pa3BUTUEM
KBAHTOBbIX KOMMbIOTEPOB MHTEHCUBHO 3aHUMaroTcs Takme VT ruraHThl,
kak IBM, Google, Microsoft, Intel, kaxabln N3 KOTOpbIX pa3padaTsiBaeT
CBOI OpUrMHanbHYH TEXHOMOIMMIO co3aaHna 000pyaoBaHUS KBAHTOBOIO
KOMMNbOTEPA U OpUrMHaNbHOE NporpaMMHoe obecneyeHne, BKovaroLlee
NHTEpPJdeNC nonb3oBaresns.
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TeHageHUUU pa3BUTUA AHA/IMTUKU BO/IbLUMX AQHHBbIX

\
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Mo HbIM LKA BOABLIMX AQHHb

Y. Zhang et al. / Journal of Cleaner Production 197 (2018) 57—72

Application services of energy big data
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conservation

Energy
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Green
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Energy
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Energy big data mining and energy-efficient decision-making
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Energy big data storage and preprocessing
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o Smart meters

5 RFID reader

Fig. 3. A big data driven analytical framework for energy-intensive manufacturing industries (based on the example of ceramics industry).
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MepBuyHaa ob6paboTKa,
pa3smelleHue,
nHTerpauma, uabTpayma,
ckaTue, oboraleHue,
npeobpasoBaHue

BbICOKOCKOPOCTHOM
aBTOMAaTM3UPOBaAHHbIN
cbop n nepeaaya
pa3HOOOpa3sHbIX AaHHbIX OT
NU3MepUTE/IbHbIX
npnbopos, kamep
HabAAeHMA, YMHbIX
AaTYUKOB, YCTPOWMCTB
YTEHMA PaAMOY4ACTOTHbIX
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Big Data + HPC (HPDA - High Performance Data Analysis)
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to exponential law.
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High Energy Physics
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Astrophysics
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Large Synoptic Survey Telescope (LSST) > 1(
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* PEKOHCTPYKUMA U aHaAU3 cobbiTui B PBD, HEMTPUHHOMW,
AfepHON pusmke

* [logxoabl K peleHnto npob/1emMbl pa3mMepHOCTU B aHa/IN3E U
MOAE/IMPOBAHUM KBAHTOBOMEXAHUYECKUX CUCTEM

* MOHWTOPUHI Ka4yeCTBa AAaHHbIX

* AHa/nM3 paboTbl pacnpegeneHHOM KOMIMbIOTEPHOM

MHPPACTPYKTYPbl
* KomnbloTepHaa 6e30nacHOCTb



e

MOHWTOPUHI 1 ynpaB/ieHne pU3n4eCKMMU YCTaHOBKamMM

LLInpoKoe ncno/sib3oBaHMe CneLmnasiM3MpoBaHHbIX MPOrPaMMMUPYEMbIX
MUKPOCXeM A/ 33434 aHa/M3a AQHHbIX U YNPpaB/1eHUA

C)KaTue 1 OH/1aH-OU/IbTPALMA AAHHbBIX YCTAHOBOK MeracamHc

KBaHTOBbIE 1 KBAHTOBOMNOAOOHbIE a/IFOPUTMbI A/1A peLleHuUA
LUIMPOKOIO K/acca 3agad (ynpas/ieHue, aHa/iM3, MoAe/IMpOBaHMeE)

[lepcrneKkTmBHbIE UCCAe0BaHUA B 061aCTn BUODU3UKY,
MeANLMHCKON PU3UKU U TeHETUKM

AHa/n3, Ba/MAaUMA U ONTUMM3ALMA HAYYHbIX MPOrPaMMHbIX
MPOAYKTOB U CUCTEM

OTKprTbIe Hay4Hbl€ AadHHbIE



Strategy of Information Technologies and
Scientific Computing in JINR

CONCEPT e

of the development of o Ll ,
IT-technologies and scientific Data centers
computing aimed at solving e

strategic tasks of JINR through the
introduction and development of a
whole range of advanced IT
solutions, integrated into a unified .e:f:ic:;"; .
computing environment — ai;igaatlitcas
scientific I'T ecosystem that

combines a variety of

technological solutions,

" Application :

concepts and methodologies. e oTr software

Training

adapted to
new
architectures

IT-
specialists

Software
developers




XapaktepucTtuku | T-akocnctemsl

AHPOPMAaLIMOHHOMY  MPOCTPE

OUVIAN n nporpammMHo-annapaTtHyto cpeay Ans peu.leHm'-l 3agad
Pa3NUYHON CIOXHOCTM N TeMaTuKW, ynpaeBneHua n odbpaboTku
OaHHbIX pPasfMdyHblX OOBLEMOB W  CTPYKTYp, O0OydYeHuss wu
opraHm3aumn Hay4HbIX U nccnenoBaTenbCKUX NpoLeccos.

« [na  obecrnevyeHna  pas3Butusas  3ToM | T-9KocUCTEMBI
HeobxoanmMo peanusoBaTb UHPOPMaALUOHHO-KOMMYHUKALMOHHOE
obecneveHne, Gasmpylolleeca Ha HOBEWULWIMX TEXHONOMMYeCKUX
CETEBbIX pelweHusix, obecreynBarownx ©Oonee  BbICOKYHO
MNPOMNYCKHYI0 CMNOCOOHOCTb U HAAEXHOCTb (OYHKLMOHUPOBAHUS
ceten. [locToaHHO pasBMBaemas ceTeBas WHPpPACTPyKTypa
obecrneunTt BO3pacTawowme rMnoTpebHOCTn B IPPEKTUBHOU U
bbicTponn 0bpaboTke M XpaHeHWe AaHHbIX, MosflyYaeMbliX Kak C
BAK, Tak 1 B 0Oygywmx 3KcrnepuMeHTarbHbIX NpoekTax,
peanunsyemblix kak B OVNAN, Tak n B mupe.



XapaktepucTtuku | T-akocnctemsl

SYAEPKOMMbIOTEPH €HHbIE), TPl A- n o
Lenbio nNpeaocTaBfieHns onTUManbHbIX nop, O[0B NS peLluel
TUNOB HaAy4YHbIX W NPUKNagHbIX 3agad, Tpe6y+o MacCCUBHO-
napannenbHbIX BbIYUCMIEHUA, Tak U NPUBMEYEHUST METOOOB U TEXHOSOrMMn
bonblWKX OaHHbIX, AaHHasi nnatgopma no3BonuT Hambonee 3aPPEKTUBHO
MCNosib30BaTb HOBENLLME BbIYUCIIUTESIbHbIE apPXUTEKTYPHDI.

*  PasButne Hay4dHou IT-akocuctembl TpebyeT Mcnonb3oBaHME HOBEWLLNX
TexHonormnm cbopa m aHanu3a gaHHbIX, OOMEeHa MK, NMPUBNEYEHUE HOBBIX
METOOOB BbIYMCNEHUN, TaKMe KaK KBAHTOBble, KOrHUTUBHbIE BbIYUCIIEHUSA,
MeTOAbl MAaWMHHOIO OBy4YeHMA U UHTENNEKTyarbHOro aHanui3a OaHHbIX, a
Takke pa3paboTkm HOBOW anropnutMmmyeckon 6asbl.

*  [NaHHasa IT-akocuctema [OoOrmkHa sBnsieTcs 6aszoBon nnatdopmon Ans
obyuyeHus IT-cneunannuctoB, cnoCcobHbIX paspabartbiBaTb anropuTMmyeckne
M nporpamMMHble pelleHnss B obnactu CUCTEMHOIO U NPUKagHoro
nporpaMMmnMpoBaHUA, MaTeMaTUYECKNX, NHPOPMALUOHHBIX U UMUTALMOHHbIX
mMoaenen, cosgaBaTb WMHOPMAUMOHHbIE pecypcbl rrobanbHbIX CETER,
obpa3oBaTenbHbIN KOHTEHT, NMpuknagHble 0asbl OaHHbIX, pellaTb 3agayu
npodoeccrnoHanbHOU OeaTenbHOCTM Ha OCHOBE MHGOOPMaLMOHHOWM KYIbTypbl C
NPUMEHEHNEM WNHMDOPMALNOHHO-KOMMYHUKALUMOHHBIX TEXHOJSTOMMN n c
Y4YETOM OCHOBHbIX TpeboBaHUN MHHOPMaLMOHHON 6e30MacHOCTM.




CTpaTerl/l‘-leCKl/HVll/l HAlNnpaB/1€HUAMU

AB/IAIOTCA UCC/1eA0BaHUA B 06/1aCTu:

CeTu C TepabUTHLIMM CKOPOCTAMM NepeAadn AaHHbIX;

CeTWU, OCHOBAHHbIE Ha HOBbIX MPUHLIMMAX OPraHM3aLLUK, BK/IOYASA
KOrHUTUBHbIE, TMOPUAHbIE, aaanTUBHbIE, PEKOHPUIYpUPYEMbIE U
retreporeHHble (MporpaMMHO-KOHPUIYpUPOBaHHbIE CETU U T.4.);

ceTeBble CUCTEMbI C FAPAHTUPOBAHHbIM AMHAMUYECKUM
BblA€/1IeHNEM pecypca;

ncceaoBaTe/IbCKMe CUCTEMbl HOBOMO MOKO/IEHUA, MO3BOAAKOLLME
nepeaaBaTtb 60/blIME 06 BbEMBI AaHHbBIX

CeTu, NO3BO/IAIOLLME, BbINO/HAA pacnpeseieHHyo 06paboTKy
9K3abanTHbIX OO bEMOB AaHHbIX,



CTpaTerl/l‘-leCKl/HVll/l HAlNnpaB/1€HUAMU

AB/IAIOTCA UCC/1eA0BaHUA B 06/1aCTu:

v

* pacnpegeneHHas nporpaMmMHoO-KoHOUrypupyemasa HPC-naatpopma,
06 beAUHAIOLLLAA CyrepKOMIbIOTEPHbIe (FreTeporeHHblIe), rpUa- u
06/1a4Hble- TEXHO/I0TUU, C L e/1blo Hanboaee 3PpPeKTUBHOTO
MCNO/1b30BaTb HOBEMLLME BbIYMC/IUTE/IbHBIE APXUTEKTYPBI.

* a/ITOPUTMOB U NPOrpaMmMHOro obecneyeHusa aas:

* pacnpegeneHHOro peleHma OTAe/IbHbIX K/1aCCOB C/I0XHbIX
BblYMC/INTE/IbHbIX 3a4aM,

* MALIMHHOro 0byyeHus,

* HopMann3aLmu U n3BA€4YeHUA 3HAHMM U3 M/10XO0
CTPYKTYPUPOBAHHbIX U HECTPYKTYPMUPOBAHHBIX AaHHbIX

* BbIYMC/IEHMUA HA OCHOBE KBAHTOBOro GopmMainM3ma



CTpaTerM‘-leCKl/HVll/l HAlNnpaB/1€HUAMU

AB/IAOTCA UCC/1ea0BaHUA B 061aCTu:

\/

CEpPBUCHI A/1 pacnpese/eHHbIX 1 Napa//ie/ibHblX BbIMUCAEHUI
(metacomputing) ana nosbiweHna 3GPEeKTUBHOCTU HAYHUHbIX
McC/a1e40BaHMI NOCPEACTBOM MCMO/1b30BAHUA CYNMEPKOMMbIOTEPOB;

* pa3paboTKa macwTabupyembix aAFOPUTMOB U NPOrpamMmm
06paboTKM MHOronapaMmeTpudeckmx, MHOrOMEpPHbIX,
Mepapxmyeckmx 1 MHOrOCEpPUIMHbIX HABOPOB AaHHbIX 3K3abaMTHOrO
obbvema

* CMCTeMbl aHa/IMTUKU HOBOTO MOKO/I€HUA, OCHOBaHHbIE Ha
3P PEeKTUBHbBIX MeTOAAX U a/Ir0PUTMax Gpopmaim3aumm u
N3B/1€4E€HUA 3HaHUMN 1 0OPabOTKM 60/IbLUMX AAHHbIX

* MPOrHO3HOE MOAEe/IMPOBAHUE KOMMbIOTEPHbBIX MOAe el
MErasKCnepmMmeHTOB 1 PYHKLMOHUPOBAHUA MEPCNEKTUBHbBIX CUCTEM



CTpaTerl/l‘-leCKl/HVll/l HAlNnpaB/1€HUAMU

AB/IAIOTCA UCC/1eA0BaHUA B 06/1aCTu:

* 3aLLMTA KOMMbIOTEPHbIX MHPPACTPYKTYPHbIX Ck Ha OCHOBE
MPUHLMIMMA/IbHO HOBbIX NAapagurm, BK/AKOYasa KBAHTOBYHO
KpUNTOrpadmio 1 BbIYMC/IEHUA, HEMPOKOTHUTUBHbBIE NMPUHLMMbI;

* MUCMO/Ib30BAHUE MEPCNEeKTUBHbIX CPeACTB U MPOrPaMMHBIX CUCTEM
3aLLMTBI AQHHBIX C Y4€TOM HOBbIX MPUHLMIMOB OPraHU3au MM AaHHbIX
1 B3aUMOAencTBme 06 bEeKTOB AaHHbIX, B TOM YMC/ie r/106a/1bHOM
MHTEerpaumm MHGOPMaLMOHHbBIX CUCTEM, MOBCEMECTHOrO AOCTYNa K
MPUNOXKEHUAM, HOBbIX MPOTOKO/10B MHTEepHeTa, BUpTyaau3aLumm,
COLMA/IbHbIX CeTeM, AAHHbIX MOOW/ABHBIX YCTPOMUCTB M re0/10KaLuu.



