byayuee nccnenosaHuu B
chepe UCKYCCTBEHHOrO
UHTENINIeKTa

Anekcanpp Cokonos
HDanun Auxkun

Onecs Maunbax

NHCTUTYT CTaTUCTUYECKUX UCCNE[0BaHUIA U SKOHOMMKM 3HaHWI, kapeapa FOHECKO no
nccnepoBaHusamM byayuero

Kpyrnbi cton «lMepcnekTuBbl pa3sBUTUS UCKYCCTBEHHOrO MHTE/JIEKTa
Mockea, HAY BLLU3, 24.11.2025




Llenb HayuyHO-TeXHONOrMYECKOMU U n o Umn
MHHOBaLMOHHOW nonuTtukm B cdhepe UU Lienm Mporpammer uccnenosanmii & cpepe

@PopcalT HaLuMOHaNbHOW HaY4YHO-UCC/Ie[0BaTE/IbCKOM NOBECTKU B

cdepe UU

CospaHune a3pdeKTUBHOM CUCTEMBI
ynpaenerus HAOKP B cdepe A

5% pacxopos Ha HUOKP Ha nccneposaHus B
chepe NN

15% pacxopos Ha HUOKP Ha nccneposaHums
c ucnons3osaHnem VA

BuisBneHne cTpykTypbl M npuopmnTeToB HaumoHanbHOM
nporpammel uccnepoBaHuii B cbepe N

DopmupoBaHme noeecTkn ans HaumoHanbHoOM ceTtu
MCCNefoBaTeNbCKUX LLeHTpoB B cdepe N

YBenunyeHvne obbema nccnenoBaHuii
B chepe NI

[Mpo3payHoe pacnpepeneHue
6100KETHOro PpMHAHCUPOBAHUS
HNOKP

KoHueHTpauusa pecypcos Ha
BbICOKOMPUOPUTETHbIX
MCCNeaoBaTeNbCKMX HamnpaBieHNaX
Co3paHne cncTeMbl 3KCNepTU3bl
MCCNeaoBaTeNbCKNX 3asSBOK U
OLLEeHKM MX 3hbEeKTUBHOCTM



®Pokyc u Lenm npoekra

e [lpoBecTn KOMMAEKCHbIN aHann3 chepbl MCKYCCTBEHHOTO ®Pokyc npoekTa

nutennekta (M) ons BoiseneHms Todek pocTa u

MNOTEHLMNANbHBIX Hay4YHbIX MPOPLIBOB Mouckosbie uccneposanus s coepe M
HanpaeJieHbl Ha OTKPbLITUE HOBbIX 3HAHWM,
MPUHLMMOB U TEXHOIOTUIN, KOTOPbIE MOTYT
npuBecTU K NpopsiBy B cuctemax N un
paclwmpeHuto obnacTel ux NpUMeHeHus

e OueHntb cnpoc Ha TexHonorun N n noteHuman nx
BHeApEeHUS

o CdopMMpoBaThL MPOEKT MEPeYHst MPUOPUTETHbBIX

HampaBfeHUn 1 CCNIefoBaTeNbCKMX 3aay ®dyHpaMeHTanbHbIe UccneaoBaHusa obecrneunsatoT
TEOPEeTUYECKUIA U METOOONOrMYECKUiA Basuc ans
passutns N, Bknovas cospaHme HOBbIX
aNropuvTMOB, MOLENEN, apPXUTEKTYP U U3ydeHne

» - Bolcokas guHaMmyHocTb passuTtus chepsl VA OBLWMX NPUHLMMOB, Nexalmx B ocHose
e Bbicokasi ckopoCTb BHEAPEHUS Pe3yibTaToOB Hanpaenerus uccnedosarul e cpepe NN ompaxxarom
oL MCCefoBaHUiA B HOBbIE MPOAYKTLI / CepBUChHl Haubonee nepcnekmusHble obaacmu 8 KOHMekcme

passumud UCKYyCCmeeHHOe0 uHmeJlyiekma

&R
- HayuHo-TexHonornuyeckue nosectku B chepe VN B
Poccun 1 B Mupe odeHb 6nmnskum
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ﬁ'ﬁ -  QopMuposaHme knoyeBbix pbiHKOB B chepe N Bce
pPMUp P P
T ele nponosmkaeTcs




Jloruka uccnepoBaHus

PasBuTne cyuiecTeyoWwmX n

Byaylume Bbi3oBbI,

NOsIBIEHNE HOBbIX PbIHKOB
NepCneKkT1Bbl SKOHOMUKU U

bnaropapst TEXHONOrMYECKUM
obuiecTa

npopbiBam

Kniouesbie 3apaum ¢opcaiita

* BcecTopoHnHuii aHanms chepbl NN, BoiGop Touek pocTa,
MOTEHUMaNbHbIX MPOPLIBOB

* OueHka cnpoca Ha TexHonorum N v noteHumana nx
peanusaumm B Poccum

* CocTaBneHue cnmcka NPUOPUTETHBIX HamnpaBieHUA U
nccnefoBaTeNlbCKUX 3aaa4

rlepCI'IeKTVIBHbIe TEXHONONMN C

Bribop
CTpaTernyeckmx
NPUOPUTETOB

Cnpoc Ha -
> BbICOKMM MHHOBALMOHHbIM > HUOKP > nccnenoBaHun u
NOTEHLMaNoM pa3paboTok B

obnacTtu
MCKYCCTBEHHOrO
MHTEenneKTa

KpuTepum oueHku HanpaBneHui nuccnepnoBaHun

Bo3MOXKHOCTb NOMyYeHMS KPYMHBIX Hay4YHbIX
pe3ynbTaToB / MPOPLIBOB MUPOBOTO YPOBHS

Cnpoc Ha MCKYCCTBEHHbIV MHTENNEKT ANS pelleHns
BaXKHEMLMX CoLManbHO-3KOHOMMYECKMX Mpobnem
Hanuune koMneTeHTHOro nepcoHarna

Hanuune cooTtBeTCTBYIOWEN MHPPACTPYKTYPbI

50+ kniouyeBbIX y4acCTHUKOB

Hayka

BusHec

['oc. ynpaBneHue



®opcaut chokycupoBaH Ha pyHAAMEHTANbHBIX UCCNIeAO0BaHUAX

° CO3,EI,aHVIe NPOAYKTOB Ha OCHOBE NMpuKIaaHbIX

npOAYKTbI B nccnenoBaHui
* NHTerpayusa B BuUsHec-npoL,ecchl
chepe UU - Mol Mpumepu
P * Komninekc TpeboBaHmi K TEXHOMOTUAM
* [MNpuHATUE pesynbTaToB UCCNeoBaHMM
* WcnonbsosaHue dyHOaMeHTanbHbIX MCCeaoBaHuiA
L/ MPUKNagHbIX pa3paboTok
* DKcnepTusa AN YAOBNETBOPEHMS noTpebHocTel
MpuknagHbie PTUsa Ana YA P P
BusHeca
mccecinenoBaHusA * QopmynupoBaHme nccnegoBaTenbCkUX BONPOCOB Mpumepbi
[N MONCKOBbIX MCCNeA0BaHMM
q) * CospaHue 6a30Bbix TexHoMOMMIA 1 anroputmos N
YHAaMeHTal/lbHble MNogroToBka 1 0byyeHne BbICOKOKBaNUOULMPOBAHHbIX
/ NMOUCKOBbIE cneumanncTos
* GopMMpoBaHME Hay4HbIX LWKOM N NCCIE0BaTEbCKMUX Mpumeps
nccnepnoBaHumsa KONNEeKTUBOB

YaT-60ThI
PekoMeHpaTenbHble cUCTEMBI

[pyroe

CospaHne MynbTUMOanbHOM MOAENu s
MeauLMHbI

Apantaumsa GPT-4 gns iPhone

ObyyeHne mogenu ans cosfaHns My3blkv Mo
3anpocy nonb3oBaTens

PaspaboTka MeTofoB 06paboTku MyIbTUMOLAbHbIX
LaHHbIX,

CospaHre METOLOB CHWKEHWS Pa3ZMEPHOCTH 0By4YeHHOM
Mopenu

MopgenvposaHue b ysmMoHHbIX MPOLECCOB AN
npumeHeHus 8 NI



MeToponorus

01

TekcT-MatHUHr Yepes
iFORA: rnobanbHble
TEeHAEHLMY, pybexu, TOUKM
pocTa

02

Fny6uHHbIe HTepBbIO:
y4yeHble ¢ fokNafaMn Ha
KOH$epeHuumsx A*, nnaepsbl
6u3Heca U NpaBUTENbCTBA

03

Onpoc
Jlvpnpyrowmx
nccneposatenen (H-
index 7+) ons aHanusa
NoAHanpaBneHui

04

®PopcaitT-ceccum:

3 rpynnsl
nccnepoBaTeNbCknx 3aad
+ MofepaLums
NHTErpaLnoHHOM
dopcainT-ceccum

05

®PuHanbHbIK onpoc 415
BannaaLMmn caMbix
nepcneKTUBHBIX
nceneaoBaTebCKMX 3aaad



NMporHo3bl reHues

Cob6biTus

Al Ascent ot Sequoia
Capital's

NVIDIA GTC 2024

Cnukepbl
Andrew Ng, Stanford

Andrej Karpathy, ex.
OpenAl

Jim Fan, NVIDIA
Arthur Mensch, Mistral
Al Elon Musk

* . 1 B 4

1. bBa3za paHHbIX — TPAHCKPUMTHI 2. MNpomnTl
BbICTYMNI€HUM

*  Knowledge retrieve

*  Certain citations to control the
relevance

*  Rapid comparison of different
speakersideas

_______________________________________________________________________________________________

Monbzosatens: Kakue kniouessie Hanpasnexus HUOKP B cdepe UMN Anppein Kapnatu
BbiAe/IUN B CBOEM BbICTYMN/IeHUn?
NWN: Anppelt KapnaTn ocBeTUN HECKONBbKO aKTyasnbHbIX TEM:

1
i NHdpacTpykTypa: OH yKasan Ha 3HauMTesbHble TPYAHOCTM B 061acTh 6OMbLUMX A3bIKOBbIX
i mogeneit (LLM), nogyepkHys HEOBXOAMMOCTb YCOBEPLIEHCTBOBAHMS anropUTMOB

i onTUMU3aLIUN...

| AIrOpUTMBI: ...

| DHeproaddekTUBHOCTD
)

_______________________________________________________________________________________________




KapTtuposanue nanpwadra passutua U

IMMUNE SIGORITHM
HYBRID AIGORITHM
GENETIC AIGORITHM

PARALLEL GENETIC ALGORITHM
ARTIFICIAL BEE CGLONY ALGORITHM
_ ANT COLONY OPTIMIZATION ALGORITHM
PREMATURE EDNVERGENCE

GLOBAISEARCH

PARTICLE SWARM ALGORITHM
SIMULATED ANMEBLING ALGORITHM
RANDON&}SEARCH lﬂETAHEUHISTu,TC ALGORITHM

GLOBAL ORTIMIZATION COMBINATORIAL OPIMIZATION PROBLEM

CONTINUQUSI@PTIMIZATION o yypavsiconmim
DISCRETE OPTIMIZATION PROBLEM
LOCAL SEAREH METHOD STOCHASTIC@PTIMIZATION
LOCAL OPIIMIZATION HEURISTIGJAPPROACH
FITNESS RUNCTION

MEMETICELGORITHM

KpyroBble NKOHKM —

OTAEeJIbHble TeMbI EVOLUTIONARY ALGORITHM

HEU

Optimization algorithms,

swarm intelligence

IMAGEJPATCH
IMAGE DENOISING
TEMPLATE[MATCHING
IMAGE THI{E‘SHDLDING
COLOR \MAGE@EGMENTAT\ON
MARKOY RAND@M FIELD MODEL
IMAGE SEGIVIENTATION

Image

synthesis

OTSU METHOD

MORPHOLOGIBAL GPERATOR

CANNY EDGE DETECTOR IMAGE TRANEFORMADON
ACTIVE GONTOUR IMAGE RESTORATION

TEXTURE INEORMATION STEREO
CONTOURMETECTION _ IMAGE STITCHING
IMAGE EILTERING

PacnonoxeHue Kpyrosbix MKOHOK
nokasblBaeT B3aMMOCBS3b TEMaTUK

NATURE INSPIFED ALGORITHM

ANYTIME BLGORITHM

REINFORCEMENTIEARNING METHOD

PREPROCESSING STAGE

IMAGE EN |—"|J’ANCEM E N T 'MAGE INPAINTING

TEXTUREGYNTHESIS

WATERSHEI%LGDR\THM | MAGE SS\KNTH ESIS

Pa3Mep KpyroBbIx MKOHOK W1 noanucei
NMPOMOPLIMOHaNEH BaXKHOCTM TeMaTUK

TABUSEARCH  SWMARM INTELLIGENCE ALGORITHM
POPULATION BASED ALGORITHM

50

DISTR

Promising methods

and technologies

RISTIGISTRATEGY

PARTIAL OESERVABILITY

HU

CLUSTERING TASK
REGRESSIDN TASK '%l

LINEAR @ASSIFIER

SCALABIITY ISSUE
INFERENCE@IECHANISM

OcHosBa -
MEXAYHapOAHbIE Hay4YHble
cTaTbu

AGENT BASED SYSTEM
INTELLIGENT AGENT

FTWARE AGENT AUTOMATE[REASONING
BLACKBOARDBRCHITECTURE
AUTONOMBUS AGENT
IBUTEDENVIRONMENT QUALITATIVEIREASONING

MULTI AGENWARCHITECTURE
OBJECT ORIENTED APPROACH

KNOWLEDGE BBSE APPROACH  SEMANTIE MODEL
KNOWLEDGE REPRESENTATION

Autonomous

control

EXPERT KINOWLEDGE syMBOLICREASONING

MAN@(PERT'SE REASONIIG SYSTEM

RULE BAS‘EID SYSTEM FORMAL REERESENTATION

E DIEUN N 1 HIGH DIMEKBIONAL DATA
NUNEST;Y(?NS&%‘%EVIR%‘DI\%NT ENSEMBLEREARNING M1 HBIo! CASE BASED REABONING SYSTEM
Q LEABNING MANIFOLGILEARNING  LATENT REREESENTATION i SPECIFIC KNOWLEGGE . Natural Ianguage
MULTI LAYER NEDRAL NETWORK  PATTERN CUSSIFICATION AUTOMATIGIGENERATION GENERATIEE APPROACH processing
ADVERSARIL TRAINING LOW DlMENS\DN@REPHESENTATlON@ NON EXRERT USER
i DISCRIMINATIVE MODEL WORDNET
DECISION TREE INDUCTION i . =
EE DIMENSIONAUEFY REDUCTION HIDDEN MARKCV MODELS FORMALEGRAMMAR vy s ariTy
FEEDFORWARD IEURAL NETWORK | JNSU PERV|5~_ED LEARMNING sTrRUCTURED REPRESENTATION N ATU RAL@ANGUAGE SEMANTIGIRELATION

FAST TRAINING ~ HYPERPARAMETER OPTIMIZATION i
FEATURE E’XiTRACTION SEMI SUPERVISED LEARNING G EN ERAT'ME M O D E

o SUPPORT VECTOR fACHINE CLASSIFIER ANO MALY@ ETECTION

SPARSE[EODING

IMAGE CLUSTERING
IMAGE REPRESENTATION

HANDWRITTEN B[BIT RECOGNITION
GENERALIZADION ABILITY gy0yRECTIONAL LONGGHORT TERM MEMORY
IMAGE CLASSIBICATION TASK i

MULT| SCARE FEATURE PRE TRAINED MODEL
ENCODER DECOBER ARCHITECTURE  DEEP |_E_3,’B;RN|NG SELF ATTENTIG MECHANIS!

ATTENTIONEMECHANISM
UGJET CONVOLUTIONALBIEURAL NETWORK MULT! LABEL @ASSIFICATION

IMAGE CLASSIFICATION RECURSIVE NEZRAL NETWORK
RESIDUAINETWORK =

CLASSIFIGEFION TASK  RECURRENT NEJURAL NETWORK yoveLTY@ETECTION SEQUENTIAMLEARNING
SUPERVISEDLEARNING MULTI TASBLEARNING

EMOTION CUBSSIFICATION
DOMAIN ABAPTATION META LEARNING

LEXICAL RESOURCE

L NATURAL LANGUAGE UNDERSTANDING ey normaLizanion
SEMANTIC INFORMATION SEMANTIC REBRESENTATION TEXTUAL ERTAILMENT PARALLEBCORPUS

STATISTICABLEARNING  DIALOG UE SYSTEM TREEBANK
(L] JE SEMANTIGIANALYSIS | o o THEEEANE

DISTRIBUTED REPRESENTATION N &
D rOmA TEXT GENERATION SYNTACTIBPARSING

SEMANTIC RGLE LABELING LOW RESOUREGE LANGUAGE
QUERY TRANSLATION MACHINE TRANELATIDN SYSTEM

TEXT GDRPUS CHARAGTER LEVEL WORD SEGRENTATION |\ o) e pajg
WORD ENIBEDDING WORD SENSE DISAMBIGUATION

AUTHORSHIPJATTRIBUTION NEURAL LANGWAGE MODEL

ANNOTATED CORPUS .y
LANGUAGE MODEL

SEQUENGELABELING NAMEBJENTITY

M

WORD AUIGNMENT
POS THGGING

WORBZVEC ¢4y yEsE WORBISEGMENTATION SHALLOVIPARSING

BATCHING HANDCRARED FEATURE  LONG SHORT TERM[MEMORY NETWORK ~ HUMAN AINOTATION SENTENCESIMILARITY [EpENDENEY PARSING
il &
IMAGE REGOGNITION TRANSFERIMEARNING WORDIECTOR LANGUAGE IBENTIFICATION
= RECOMMENDER SYSTEM SENTIMENT LEXICON
SIAMFEzg%g.VSRK SOFTMAXBLASSIFIER e MODAL RETRIEVAL USER PROFILING B
CONTINUOUS SPEECH RECOGMITION
SALIENCYDETECTION FACE VERIFICATION IMPLICIT FEEDBACK

VISUAL OBJEGIIRECOGNITION
INSTANCE SEGMENTATION

GENDER CLASSIFICATION
PERSON RE IDENTIFICATION FACIAL EXPRESSI@N RECOGNITION

REAL WORLD IMAGE

Computer
vision

VISUAL ATTBRITION MODEL FACIAL FEATURE EXTRACTION

BACKGROUND MODELING 3D FACE RECOGNITION BIOMETRIC RECOGNITION

COMPLEX SCENE PEDESTRIANIDETECTION

RGB DIIMAGE

APPEARANCE MODEL 051G oBIEcT DETECTION FACE DETECTION

MOTION SEGMENTATION
3D POINT CLOUD MULTIPLE MGVING OBJECTS

OUTDOGR SCENE

DYNAMIE SCENE

OPTICAL

LiseToBble rpynmsl koHok (knacTeps)
06beauHAIOT BM3KME MO CMbICTY
TeMaTuKm

ROAD DETECTION REAL TIME RECOGNITION
HAND GESTURE/RECOGNITION

HUMAN BETECTION  GAIT RECOGNITION
UNCONSTRAINED ENVIRONMENT DOCUMERT IMAGE

row  COMPUTER VISI®N ALGORITHM  CHARACTERRECOGNITION

INDOORISCENE POSE ESTIMATION
TEXT DETECTION KEY FRAMEEXTRACTION

IMAGE ANNOTATION

CONTENT BASED IMAGE
VIDEO CLASSIFICATION
VIDEO SUMMARIZATION EVENT REGOGNITION
CONTENT BASEDWIDEQ RETRIEVAL HI DDEN PATTERN
IMAGE INDEXING
VIDEQ CONTENT ANALYSIS

VIDEQ SEGRIENTATION ~ ACTION RECOGNITION

SOCIAL TAGGING SYSTEM

PERSONALIZED RECOMMENDATION
USER INTEREST SPEECH ENIBANCEMENT
COLLABORATIVE FILTERING ALGORITHM

IMAGESEARCH KNOWLEDGE EXTRACTION
DATA MINING ALGORITHM 11 procEss
ASSOCIATION RULE MINING

NOISY C@NDITION

SPEAKER VERIFICATION
SEQUENTIAL PATTERM MINING |y FoRMATION EXTRACTION

VOICE CGRVERSION

HIDDEN KNOWLEDGE KNOWLEDGE GRAPH QUESTION ANSWER SYSTEM

PATTERN DISCOVERY
SEMANTIC SEARCH
NATURAL LANGUAGE PROCESSING TECHNIQUE

COREFERENCE RESOLUTION

ENTITY LINKING

3D OBJECTDETECTION
NATURAL SCENE SENTIMENT ANALYSIS eventexrracrion
UNSTRUCTURED TEXT NAMED ENTITY RECOGNITION
ROBOTVIEION MULTI DOCUMENT SUMMARIZATION
.
Recommendation QUERY EXPANSION
EKPANSION  TEXT SUMMARIZATION
systems TEXT CLASSIFICATION TEXT SEGMENTATION

DOCUMENT CLUSTERING KEYWORD EXTRACTION
DOCUMENT CLASSIFICATION
WECTOR SPACE MODEL

Speech recognition

and synthesis

SPEECH SYNTHESIS

ACOUSTIE MODEL

AUTOMATIC SPEECH [ECOGNITION SYSTEM
SPEAKER ADAPTATION

PHONEME RECOGNITION

MULTIPLEISPEAKER

SPEAKER IDENTIFICATION SPEECHEEGMENT

SPEECH WITERANCE

Graph and network
analysis



OcHoga - MexayHapogHasi

KaPTMPOBaH“e opraH"3au"ﬁ B C¢epe MM | PbIHOYHAA aHaNUTUKa

. Automotive R B
i TESLA industry

] AT&T S
Consumer LENOVO, ) MERCEDES BENZ
NOKIA MICROSOFT  MULLEN AGTOMOTIVE YAO STATISTA VIISA
systems

OPPO b - BYTERANCE . . =
_asiys INTEL NVIDIA ARBLE SPODIFY DU CHBC WAIUART
- . 1 DIN MASTERCARD
FUJITSU  AMID NEC CORPORATION SOFTBANK  DATAROBOT T PAYPAL
S QUALCOMM. SENSETIME X (EX 'WWITTER) Y M@OT“MERICA@IEXPRESS
IDEMIA -
development IBM AXIS commumcmomso PENAI ALP |‘-T,AB ET
HEWLETT PACKARD ENTERPRISE NUANCE COMMUNICATIONS NAsA GO@GLE GO&%?QENSQ'FESLEY
cISeo  ORMELE SALESEORCE UIPATH THALES GROUP BLOOMYBERG pirpin_ ot Fintech
= REBJHAT SABISE B C
CLEARJJEW Al MICRON TECHNOLOGY INC. WELLS FARGO
ELECTRONIC FRONIFIER FOUNDATION UNIVERSITY@F CHICAGO
Industrial il = _SAS NEW YORKUNIVERSITY N AS DAQ HONEYWELL
T TABLEAU META UNIVERSITY OF CAfEORNIA, LOS ANGELES GENERAUELECTRIC
RAgID7GITHUB = CORNELL@NIVERSITY A TATA CONSULTANCY SERVICES
VER[I'[I.CAL COLUMBIAfUNIVERSITY GE HEALTHCARE i
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY CARNEGIE MEUI®N UNIVERSITY UNILEVER
PRINCETONJUNIVERSITY NEW YORK STOCK EXCHANGE
MASSACHUSETTS (NSTITUTE OF TECHNOLOGY SIENENS
UNIVERSITY @B MARYLAND STANFORDIUNIVERSITY
NATIONAL INSTITUTES OF HEALTH  HARVARD@NIVERSITY
SWISS FEDERAL INSTITUTE GTECHNOLOGY IN LAUSANNE UNIVERSITY OFJCAMBRIDGE
[ UNIVERSITY @F TORONTOTSINGHUANIVERSITY UNIVERSITY OF CAWEORNIA, BERKELEY

UNIVERSITY OFwAsHINGTON ~ DUKE UNIVERSITY




PaHHee BbisiBneHue nepcnekTuBHbix TexHonorun UU
Kenc npombiwnenHoro N

1 S

ENERGY CONSUMPTION

NEURAL@ETWORK DECISION MAKING CONSTRUCTION INDUSTRY
REAL TIME fIONITORING \ "
SMART CITY o1 DE\.II(_',.E AGRICULTURABPRODUCTION
3D PRINTING )
- » TRAININGIDATASET
IMAGE CLASSIFICATION
COMPUTER VISION  yaryrac LANGWAGE PROCESSING
ADDITIVE MANUFACTURING
INDUSTRIAL REVOL -\ 1 s
TLOUD COMPUTING ~ AUTONOMOUS VERICLE OBJECT BBTECTIY
FEATURE ERTRACTIS
PRODUGHION LINE CYBERATTACK

56

wosigrosor  HUMAN INTERVENTION

SMART MANUFATTBING ENVIRONMENT  pRobUCTQUALITY

INTELUGENT THBNSFORMATION

E-LOMMERGCE PLATFORM

Apaiisepbi
DIGITAL TECHNOLOGY .
, E Al $YSTEM
FDOD SECURTY )

OPERATIONAL EFFICIENCY ARTIFICIALINTELLIGENCE K 2030 rony vTencusrocT

MLALGORITHM b VCMOMb30BaHNS FTEHEPaTUBHbIX
VIRTUALREALITY ' . mogenein M B npombiuneHHoCTH

. y HE:X.L'T.,»«FARE SECTOR ) YABOWTCS, B TOM YNC/IE 3a CHET

N INNOVATIVE SOLUTION PREDICTIVE ANALYTICS BLICTPOro pacrpocTpaHeHus

N crculakEconomy .
) PHYSIGAL TWIN l
[S1PPLY CHAIN MANAGEMENT ) - TECHNOLOGICAL INNGVATION
DATA PRIVACY :

OcHosa - MeXayHaponaHble
Hay4Hble CTaTbN

CUHTETUYECKMX OaHHbIX

\

J

Al GENERAE CONTENT

UNMANNED ABRIAL VEHICLE ARECISION AGRICULTURE
I'E SOIL MDISTURE OIL AND GAS INDUSTRY LONG SHORTEBRM MEMORY INCREASE PRODUCTIVITY AL CONSYOERATION
F ) HICAL ) 1 .
-4 NETWORK SERV(E mrznaupno:m S— ROBOE ARM PROGESS AUTOMATION i TRANSFGRMATIVE FORCE
g SMART PRODUGHISERVICE SYSTEM INDUSTRY 4.@JFECHNOLOGY ARTIFICIAL INTELLIGENCE Al BASE MOBEL K"aCTePbl
— ‘ YT T
s . v lMANU.LABOE SMART PLEPOFTWARE Ri&%t';\“ag‘ ggms LIANCE
a" SELF DRIVE CAR FUSE DEPOSIIBN MOBELING COMATE ST NGB TURAL PRACHCE GENERATIVE ARTIEIIIAL INTELUGENCE Industry 4.0
3 . ndustry 4.
(% SIX AXIS INDUSTRIAL ROBOT ot senARIo FUSE RAMER FABRICATION
QT PROTOCOL DEMAND FORECASTING
JOB DISPLACEMENT
WETAGEHOMIERESHGATION iAL cou j PHYSICAL AND/DIGITAL WORLD Industrial Al analytics
INDUSTRIAL COLUIBORATIVE ROBOT 1 | DIGITAL TWIN  TECHNOLOGY
PenesaHTHOCTL RESIIENTECOSYSTEM

DIVERSITY AND PORJILATION STRUCTURE

SCIENCE ENGINEERING ANDIJECHNOLOGY DEVELOPMENT
LITHIUM-OXYGEN BATTERIES

SMALL CEll DOMAIN

LARGE SCALE@NVIRONMENT
Cnab6ble curHanbl e
. ‘MEDICAL SORWARE DESIGN
1HOT O@MAIN ’

DIGITAL TWINEBIRCHITECTURE

SATELUTE REMORSENSE PRODUCT

Al POWE@CHATBET
Computer vision

INDUSTRIAL DBEECT DETECTION

DELINQUENBSSOCIATION CROP RECOMMEBIOATION SYSTEM » ]
EUNQUENRSSOGATIO - Additive manufacturing
REMGTE NETWIIRK INTRUSION PLANT DISEASE UJFECTION § B
INDUSTRY MECOSYSTEM O3HMKaIOLWMUE TPEHADI
HOT FRAGIEWORK Digital agriculture

OuHamuuHoCcTb

>

CpegnHeronoBoii Temn
POCTa 3HAYUMOCTH
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®peitmBopk ans uccneposaHuu B chepe U

B dopcaiiT-nccnenosaHnm ncnonb3yeTcs TPExXypoBHEBas Mepapxmyeckas cMcTema

KaTeropusaumm nccnefosaHuii B coepe N

Hanpasnenue

(prnHaﬂ

CaMOCTOATEeIbHaxA

OXBaTblBaIOLLAS
HECKOJIbKO
B3aMMOCBSA3aHHbIX
\no,u,HanpaBneHMVl

obnacTtb ccnenoBaHun,

N

J

NopHanpaBneHue

(COBOKYI'IHOCTb
KOHLlenTyanbHO
CBSA3aHHbIX METOOB,
MoAenemn n peLueHni

~

UccnepoBaTenbckas sagava

(KOHerTHaFl dKTyaJibHas
ncenepgoBaTtesibCkad 3agadya C 4HeTKO
onpegeneHHbIMun I'IpO6J'IeMaMl/I n

OXnoaeMbiMn pe3ysibTaTaMM

\

~
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Key Output: Three-level Hierarchy of Al Research
Tasks

KonuuecTBo Mpumepsl Bcero
CDYH,U,aMeHTaﬂbele
HanpaeneHue 9 reHepaTVBHbIE MOAENN 9
_________________________________________________________ -
NMopHanpaBneHue 3-6 gna kaxgoro Bonewine s3bikoBeie Moen 37 :
(LLM) n gpyrve mogenv ons
Hal'lpaBJ'leHVIﬂ I
reHepaLl,l/IVI CHUMBOJIbHbIX OaHHbIX I
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|
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UccnepoBaTenbckas 2-8 nns Kaxxgoro PaspaboTka appekTuBHbIX 113
aﬂrOpMTMOB anda O6y‘-|eHMF|,
3apaua nogHanpasneHus

L,000YYeHUs 1 AUCTUNNSLUK

60MbLIMX A3bIKOBbLIX MOAENE
(LLM)




lNepcnexkTuBHbIe HanpaBneHusa u noagHanpasneHus passutus UU

I. APXUTEKTYpPbI, aNITOPUTMbl MALLMHHOTO
obyyeHus, oNTUMMU3ALUA U MaTEMATUKA

1. Pa3paboTKa HOBbIX a/IOPUTMOB MALIMHHOTO
0byueHus

NUN-apxuTeKTypsl

YcKopeHue BblYMCAEHUI

PacnpegeneHHoe n denepatneHoe obyyeHune
MaTtemaTtnyeckune ocHosbl N

uhWwN

Il. Bbiluucnenua gna U

1. Pa3spaboTka cneunanmnsnpoBaHHbIX
BblYMCIUTENEN AN UCKYCCTBEHHOIO MHTENNEKTa
2. PaspaboTKka annapaTHO-NPOrpammHbIX
KomnaeKkcos gna N

3. ®peliMBOPKM MaLLUMHHOro obyyeHnsa n N

lll. AaHHbIE gna UA
1. Pa3paboTKka 6beHumapkos ana N

2. ®opmupoBaHue, npeobpasoBaHue u
CONPOBOXKAEHNE AAHHbIX

3. 0O6ecneyeHne KOHOMAEHLMANBHOCTM M 3aLLUUTDI

AaHHbIX

IV. PyHpameHTanbHbIE U FeHepaTUBHbIE MOAENN

®dyHAaMeHTaNbHble reHepaTUBHblE MOLENMN ANA CUMBObHbIX
OAHHbIX

dyHAaMeHTaNbHble reHepaTUBHblE MOAENU ANA
HECUMBO/IbHbIX AAHHbIX

MynbTMoganbHble GyHAAMEHTA/IbHbIE TeHEePaTUBHbIE
Mmozenu

TpaHcdep 3HaHMI ¢ aganTaumen 6a3oBoON reHepPaTUBHOM
Mmozenu

AyrmeHTauma pyHAaMeHTaIbHbIX TeHEePaTUBHbIX Moaenemn

V. be3onacHoOCTb, AoBepue n 06bLACHMMOCTb

el

Alignment

O6bAacHMmocTb U

ObecneyeHune besonacHon pa3paboTku 1 akcnayaTaunu U
ObecneyeHune 3aLMTbl OT Pe3y/1bTaTOB UCMO/b30BaHUA NN ¢
LeNblo B310Ma

VI. U/ pna y3kux 3agad

1.

N

3.

KomnbloTepHoe 3peHune (CV)
ObpaboTKa ecTtecTBeHHOro sA3bika (NLP)
Opyrue y3kne NNU-TexHonormm (S2T, RecSys, TSA, n T.4.)

VII. YnpasneHue, NpUHATUE pPeLUEHU U
areHTHble/MynbTUAreHTHble CUCTEMDI

1. Pa3paboTKa aNroputMoB 0byyeHus ¢
noaKpenaeHnem

2. AreHTHble cUMCTEMbI

3.  MynbTnareHTHble CUCTEMDbI

4. CeTu ceTel U CUCTEMbI CUCTEM

5.  OnTMmanbHblie MeToAbl KOHTPOAA

VIIl. 9nemeHTbl AGI)

1. PaccyaeHus v pepnekcua

2. Lifelonglearning

3. TwmbpuaHbii UN

4. Embodiment (BewecTBeHHbI UN)
5 MogaennpoBaHue mo3ra U NCUXUKKU

IX. B3aumopgencremne yenoBeKka U MalLUHbI
1. TexHMYecKue cpencTBa Yen0BEKO-
MaLUMHHOrO B3aMMOAENCTBMA

2.  MeTogbl  anropuUTmel
B3aMMOLENCTBMA C YE/IOBEKOM

3. Cnocobbl 4enoBEKO-MaLLMHHOWN
MHTerpaymu

4. Bsaumopencreme mMallMHbl U YeNOBEKA

Hes d>0|<vce MpoeKTa:

o X. Coumo-rymaHuTapHbIe U 3IKOHOMMUYECKHME acreKTbl
o  XI. lNMpuxnagHeie uccnegosanns (V1 9ns Hayku, o6pasoeaHus u coyuansHol cgepol - cpepbl omeemcmeeHHOCMuU 2ocydapcmea,)
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Cnacub6o 3a BHMMaHue!
AnekcaHpgp Cokonos

sokolov@hse.ru

http://issek.hse.ru
https://foresight-

journal.hse.ru

https://unescofutures.hse.ru
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