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OTOT KYPC ABaALaTh JIeT Ha3ax

e C yero Obl 9 Ha4an Tako 0630pHbIN BBOAHbIN Kypc 20 neT Ha3ag?

e HaBepHoe, c pekomMeHaaTeNbHbIX CUCTEM...

watched by both users watched by user

Genres:
- Comedy
- Romance

Cast:
- Tom Hanks
- Meg Ryan

similar
movies

watched

recommended
Genres:
by her

to him - Comedy
- Romance

Cast:
- Tom Hanks VOLEARD
- Meg Ryan

recommended
to him

JOE VERSUS THE
VOLCANO




ITOT KYPC ABaALaTh JIeT Ha3ax

e C yero Obl 1 Ha4an Tako 0630pPHbLIN BBOAHbIN Kypc 20 net Hasaa?

® ..UM Cnam-punbTpoB; HO XNU3HEHHbLIX NPUMEPOB ObiNo Obl HE TaK MHOIO, 4 Obl
roBOpua 0 ToM, 4YTO Al B BalLen XXN3HU NPUCYTCTBYET HE3PUMO

|

SPAM
.| Machine Learning
Model

NOT SPAM



OTOT KYypC NATHAALATD JIET Ha3a/

e C yero Obl 9 Ha4an Tako 0630pHbIN BBOAHbIW Kypc 15 net Ha3an?

e [la CcTOro e camoro, HO eLlé pacckasan Obl, KaKOW CKa4OK NMPOU30LLEN B
pacno3HaBaHUM peyun — Biarogaps U3BfeyvYeHnto NpPmM3HaKoB rMyooKnmn
HENPOHHBLIMN CETAMU 3apaboTann ros1IoCoBbIE MOMOLLHUKMN!

"|"||||'""|||||"|||""I|||l"|'l'l||| Acoustic Signal Processing

The Process of
\—=>|I|Illl . :

Speech Recognition

Feature Extraction

Acoustic Model s Decoding
‘ ‘ -

L]



9TOT KYpC NATh-JECATD JIeT Ha3a[

C yero 6bl 1 Ha4an Tako 0630pHbIN BBOAHbIN Kypc 5-10 neT Hazaa?

CHoBa Cc pekoMeHaaTebHbIX CUCTEM, HO Tenepb A Obl eLé MOr pacckasaTb O
MaLlMHHOM nepeBope (Google Translate ctan gocTtaTo4yHO XOpPOLL BO BTOPOW

nonosunHe 2010-x)...
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Google
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IOTOT KYPC IIATDb-J€CATD JIET Ha3a[

C yero 6bl 9 Ha4an Takon 0630pHbIN BBOAHbIN KypC 5-10 net Ha3aa?
o

00 ycnexax KOMMbIOTEPHOIO 3PEHNS, KOTOPOE NO3BO/IMNIO 3aMyCTUTb
Hanpumep, Face ID n BoBcCo paboTtasno B 6eCcnmioTHbIX aBTOMOOUAX
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IOTOT KYPC IIATDb-J€CATD JIET Ha3a[

e C yero Obl 1 Ha4an Tako 0630PHbIN BBOOHbLIN
Kypc 5-10 net Hazapa?

® ../, KOHEYHO, yNOoMSAHYN Obl HELAaBHME MPOMKUE
OOCTMXeHna B urpax: cmcrtema AlphaGo
HepaBHO obbirpana Jiu Ceponaga, AlphaZero
Hay4ymMnacb UrpaTb B LWaxmaTbl, FO U CErn C
Hyns, OpenAl Five cnpaBunacbk ¢ Dota 2...




IOTOT KYPC IIATDb-J€CATD JIET Ha3-

e C yero Obl 4 Hayan Takon 0030pPHS
Kypc 10 net Hazapa?

® ..U, KOHEYHHO, YIMTOMAHW
AJOCTNXEHUNA B NLF
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ITOT KYyPpC

® A C yero HauymHaTb Kypc cerogHa? KaxeTtcs, BOnpoc BOOOLLE HE CTOUT...

LLaMA
by 00 Meta




ITOT KYyPpC
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Al timelines

/A.l. TIMELINE

e OOblyHbIV Al timeline (MUCTOYHKK)

Computer scientist
Alan Turing proposes a
test for machine
intelligence. If a
machine can trick
humans into thinking it
is human, then it has
intelligence

1955

A.l RN
Term ‘artificial
intelligence’ is coined
by computer scientist,
John McCarthy to
describe "the science
and engineering of
making intelligent
machines”

1961

First industrial robot,
Unimate, goes to work
at GM replacing
humans on the
assembly line

Pioneering chatbot
developed by Joseph
Weizenbaum at MIT
holds conversations
with humans

Sony launches first
consumer robot pet dog
AiBO (Al robot) with
skills and personality
that develop over time

2002

ROOMBA
First mass produced
autonomous robotic

vacuum cleaner from

2011

Apple integrates Siri,
an intelligent virtual

assistant with a voice

iRobot learns to navigate interface, into the

and clean homes

iPhone 4S

IBM's question
answering computer
Watson wins first place
on popular $1M prize
television quiz show
Jeopardy

The "first electronic
person’ from Stanford,
Shakey is a general-
purpose mobile robot
that reasons about

its own actions

WINTER

Many false starts and
dead-ends leave A.l. out
in the cold

Eugene Goostman, a
chatbot passes the
Turing Test with a third
of judges believing
Eugene is human

Amazon launches Alexa,
an intelligent virtual
assistant with a voice
interface that completes
shopping tasks

e, a chess-
playing computer from
IBM defeats world chess
champion Garry
Kasparov

Microsoft’s chatbot Tay
goes rogue on social
media making
inflammatory and
offensive racist
comments

L 998

Cynthia Breazeal at MIT
introduces KISmet, an
emotionally intelligent
robot insofar as it
detects and responds
to people’s feelings

)
X

[ ...
{ :0: AlphaGo

Google’s A.l. AlphaGo
beats world champion
Ke Jie in the complex
board game of Go,
notable for its vast
number (279) of
possible positions



https://digitalwellbeing.org/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/

e QOOblyHbIN Al timeline (MCTOYHUK)

Al timelines

2014 2016 2017

_ IBM’s question Eugene Goostman, a Amazon launches Alexa, Microsoft's chatbotTay  Google's A.l. AlphaGo
printelligent virtual answering computer chatbot passes the an intelligent virtual goes rogue on social beats world champion
" assistant with a voice Watson wins first place  Turing Test with a third  assistant with a voice media making Ke Jie in the complex
skills and P griearns to navigate interface, into the on popular $1M prize of judges believing interface that completes inflammatory and board game of Go,
that develop overume  and clean homes iPhone 4S television quiz show Eugene is human shopping tasks offensive racist notable for its vast
Jeopardy comments number (2'79) of
possible positions


https://digitalwellbeing.org/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/
https://arxiv.org/abs/2503.23674v1
https://arxiv.org/abs/2503.23674v1

Al timelines

Generative Al
timeline: BoT
6onee
AeTanbHo,
30€ecCb
OTMEYEHDI
MHOIMe BaXHble
Moaenu

NCTOYUYHUK

Generative Al Timeline

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

. VAE

. VAE-GAN

. VQ-VAE

. World Models

. GAN
. CGAN

. DCGAN
pix2pix
WGAN
CycleGAN

© Huseren

. SAGAN

BigGAN
StyleGAN

@ styleGAN2

@ vo-Gan

. StyleGAN-XL

Generative Model Type
[@ Variational Autoencoder

@ Generative Adversarial Network

O eru O Autoregressive / Transformer
@ Normalizing Flow
Energy-Based / Diffusion Models
Multimodal Models
() PixelRNN
(O PixelcNN @ Reainve
() PixeICNN++
o Transformers
Oerr GLOW
BERT FFJORD
Music Transformer
GPT-2
MuseNet
(O Nesn
Qs
O err3 (© ooPm
() Vision Transformer @ boiM

O Chinchilla

O ChatGPT

cLIp Q DALL.E

Stable Diffusion () GLIDE
DALLE2
Flamingo Imagen


https://twitter.com/davidADSP/status/1609350313097695235

Al timelines o UcTounuk

Generative AI timeli ne . General model research Image / video models Text models . Business events

~
December 1997 ( ‘ P
Two computer scientists, Sepp December 2013 ' b
Hochreiter and Jiirgen Schmidhuber, Diederik P. Kingma and Max Welling e —— June 2016
invent Long Short-Term Memory (LSTM) publish a paper on VAEs.¢ VAEs Style Transfer, a deep
networks, which improves memory deconstruct input data into code, < July 2015 neural network that
capacity in neural networks and thus known as the latent space, and then Google's DeepDream can transfer the style of
allows for faster and more precise construct new, representative data June 2014 modelforimage one image to another,
pattern recognition in training data.t out of the latent space. lan Goodfellow invents GANs. generation is launched.” is released.”
) \_ l \_ ‘ (_\/ ,/‘
;o . N : : \ '
s ] S R ] ] J
' 2 7 N - N N 7 ~
2012 January 2014 March 2015 December 2015 June 2017
A seminal year in deep learning research that enables significant Google acquires DeepMind, an Al Researchers Jascha Sohl- OpenAl is founded asa Google researchers release
advances in computer vision, speech recognition, and natural research lab based in the UK. Dickstein, Eric A. Weiss, Niru non-profit, open-source “Attention Is All You Need" paper
language processing.’ These accomplishments are best signified \ 4 Maheswaranathan, and Surya research lab. on transformer models, a type of
by AlexNet, a convolutional neural network (CNN) trained on Ganguli introduce diffusion \ y neural network architecture that
graphical processing units (GPUs) and developed by researcher models.? These models apply lends attention to context and
Alex Krizhevksy. AlexNet was the first model to break 75% noise to an image until it is syntax.2 This allows for immense
accuracy, identifying images from a 14-million-image manually incomprehensible, then gradually strides in natural language
tagged database known as ImageNet. reduce the noise in the image and processing and understanding.
L thus learn how to generate actual -
images from noise.
5: “2012: A Breakthrough Year for Deep Learning," Medium, Bryan House, July 17, 2019.

“The Generative Al Revolution Has Begun—How Did We Get Here?,” Ars Technica, Haomiao Huang, January 30, 2023.
7: “Timeline of Text-To-Image Machine Learning Models,” Fabian Mosele, n.d., accessed March 9, 2023.
8: “Timeline of Al and Language Models,” Life Architect, Alan D. Thompson, n.d., accessed March 9, 2023



https://x.com/chiefaioffice/status/1640781377833410564

e A BoT Al timeline BecHbl 2023

PaszeuTue Al B anmoxy LLM rOAa, ¥ C Tex Nop nporpecc

He TO YTOObl 3aMeanaeTcy...

15 mapra 13 anpens
13 mapra Visua] ChatGPT Bedrock
Alpaca (Microsoft) (o6nauHbIn cepauc AWS)
(Stanford)
14 mapTta 23 mapta 13 anpens 12 man
Google Plugins for ControlNet 1.1 KownTekct 100K
obbaBnser ChatGPT (OpenAl) (open source) TokeHoB Ans Claude
MHT%paII.(MlO LLM (Antropic)
1 B Workspace
tespans - 16 mapra 30 mapra 29 anpens f
ChatGPT , 18 mas
(OpenAl) Microsoft AutoGPT Code Interpreter
obbsBnser ans ChatGPT Drag Your GAN
Copilot 365 (OpenAl)

10 masn 23 mas

24 dheBpans 21 mapTta
: Bard n mHoroe Photoshop
IZ,{'AZI:%\ 14 mapta (olggg::;m S rpen Apyroe (Google) Generative Fill
Claud cepsuc NVIDIA) AgentGPT (Adobe)
oS (open source) 19 anpens
Zdbeenans (Antropic)
i 30 mapra Scaling Transformer 13 man
Bing / Sydney 14 mapTa 15 mapTa to 1M tokens 0 VI

i octyn B VIHTepHeT

(Microsa) GPT-4 MidJourney-v5 | BloombergGPT A ChatGPT (OpenAl)

(OpenAl) (Midjourney)

B @OpenAI B B® Microsoft D [pyrve KomnaHum
D O\ Meta GO gle D WUccnepoBatenu




Hanpumep, B Havane 2025 roga

23 aHBapsa 2 peBpansa 24 cpeBpans
22 aHBaps: DeepSeek-R1 Operator Deep Research Claude 3.7
(OpenAl) (OpenAl) (Antropic)
31 aHBa pA: st 27 pexabps [ 31 sAHBaps ] R cdespans f
i i s1 (32B 3a $50)
%tgmhoff etal. frivasond oruenngnoretal)] [ | coSagnet
. i >
2 hespang: OpenAl
Deep Research 20 sHBaps 17 dpeBpansa
\ . DeepSeek-R1 Grok 3 27 cheBpansa
17 hbeBpang: Grok 3 SAskackn | 1\ s . GPT-4.5
e o1/01Pro (OpenAl)
(OpenAl) 11 nekabps 31 AaHBaps 24 cpeBpans
19 CbeB pans. Google Gemini 2.0 03-mini[-high] Claude Code
Co-Scientist Ha ocHoBe () {Cpeni) Ll
Gemini 2.0 (11.gekabpsa
2024) ( :] @&} OpenAl [:] ANTHROP\C C] Apyrue KoMnaHuu

- &deepseek Go gle B Uccnepoeatenu
24 pespang: Claude 3.7

Sonnet (hybrid reasoning
Claude)

27 thepana: GPT-4.5



https://arxiv.org/abs/2501.12948
https://arxiv.org/abs/2501.19393
https://arxiv.org/abs/2501.19393
https://openai.com/index/introducing-deep-research/
https://openai.com/index/introducing-deep-research/
https://x.ai/blog/grok-3
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://blog.google/technology/google-deepmind/google-gemini-ai-update-december-2024/#ceo-message
https://blog.google/technology/google-deepmind/google-gemini-ai-update-december-2024/#ceo-message
https://www.anthropic.com/news/claude-3-7-sonnet
https://www.anthropic.com/news/claude-3-7-sonnet
https://openai.com/index/introducing-gpt-4-5/

AGI? CMHI'YNISIPHOCTB?

e 3HauunT M 370, YTO co3gaHmne AGI (artificial general intelligence, o6wero
MCKYCCTBEHHOI O MHTE/ITIEKTA YE/TOBEYECKOIrO YPOBHS) y>Xe 6/IN3KO0?

e U ecnn AGIl Ha nopore, 4To 3TO 3HAYUT Aa YenoBedecTea?
e [lpmBeOET N1 3TO K TON CaMOMN TEXHONOMMYECKOW CUHIYNSPHOCTU?

® DTO BOMNPOCHI
6e3 OTBETOB,
N PUCKMU
pa3spaboTtku Al
Mbl 06Cyanm
HEe ceroaHs
(HO, HagetoChb,
obcyanm!)




I]hr{)'11al(cne

MCKYCCTBEHHBIN
MHTEJJIEKT?

?

o
y

intelligent




YT0 TaxKxoe MHTEINJIeKT?

e Bukuneguna: “UUdtennekt —
KayeCcTBO MNCUXUKU, cocTosALLEee
M3 CNOCOOHOCTM OCO3HaBaTb
HOBble CUTyaLMmn, CNOCOOHOCTU
K OOYy4YEeHUIO N 3aNOMUHAHUIO Ha
OCHOBE OrMbITa, MOHUMAaHUIO U
NPUMEHEHNIO aBCTPAKTHbIX
KOHUEeNnUMn, U NCNOIb30BaHUIO
CBOMX 3HaHWI ON1s ynpaBfieHnd
OKpYy>XatoLlen yenoBeka
cpegon. Obuas cnoCoBHOCTb K
NO3HAHUIO N PELUEHNIO
npobnem, kotopas oobeagnHaer
Nno3HaBaTe/IbHble CNOCOOHOCTMU:
owlyuieHne, BocrnpuaTtme,
namMaTb, NpeacraBnexHmne,
MblLL/IEHNE, BOOOpaxeHune”.

How Psychologists Define Intelligence

T

-—
The ability
to learn

The ability to
recognize problems

The ability to ‘

solve problems

et

3



YT0 TaxKxoe MHTEINJIeKT?

Wikipedia: “Intelligence has been defined in many ways: the capacity for
abstraction, logic, understanding, self-awareness, learning, emotional knowledge,
reasoning, planning, creativity, critical thinking, and problem-solving. It can be
described as the ability to perceive or infer information and to retain it as
knowledge to be applied to adaptive behaviors within an environment or
context.”

Britannica: “...mental
quality that consists of
the abilities to learn from
experience, adapt to
new situations,
understand and handle
abstract concepts, and
use knowledge to
manipulate one’s
environment.”




YT0 TaxKxoe MHTEINJIeKT?

e B Hauyane XX Beka Yapnb3 spatial naturaiist

CnupmeH o6HapyXun, 4To sl . o

readin

OLIEHKMN LWKO/bHUKOB B '&. i
v LTI
PasHbIX TecTax Bce Obln intra- g
CKOppennpoBaHbl Apyr ¢ personal oUngIs ek
understanding gl ke

if, il
,D'perM \):vof:‘arts;oufeel, timbre
_ _ and what
e BbigeneHHbIn oOwmnm youant

hakTop OH Ha3Ban g — i epantifying

general intelligence factor

finding
the right
words to
express

THE TYPES OF

things,
making
hypotheses

o dakTop g NOYTM HABEPHSKa [
you mean
CyLLEeCTBYET, X XOPOLUO

INTELLIGENCE (e

logical-

linguistic

HacnepyeTtcd, KCTaTu, HO mathematical
3TO, KOHEYHO, OYEHb °
CUMbHOE YMpPOLLEHNe ol the it
with your body of why we lin-’.
. and why we die
® VIHTennekrT — o4eHb bodily-

sensing people's existential

feelings and motives

interpersonal

MHOrOMepHas LUTYKa kinesthetic

adioma

!] Frames of Mind: The Theory of Multiple Intelligences by Howard Gardner



YT0 TaxKxoe MHTEINJIeKT?

B Hauane XX Beka Hapnb3 spatial

visualizing
CnupmMeH oBHapy>XWus, 4To i
OLEHKMN LWKOJIbHNKOB B

Pa3HbIX TeCTax BCe Obln nusical

discerning

cKoppennpoBaHbl ApYr C ' e e
OpYroMm e i

BbliaeneHHbin o6

quantifying
things,

geng making
THE TYPES OF ’ il
INTELLIGENCE o

logical-
mathematical

tackling
the questions

of why we live,

and why we die

VI HTes 1€ 1 bOdiIY' sensing people's existential

MHOFOMepHaFI LUTyKa kinesthetic .feelings and motives
interpersonal

coordinating
your mind
with your body

!] Frames of Mind; The Theory of Multiple Intelligences by Howard Gardner Qdioma



YTO TaKoe MCKYCCTBEHHBIN MHTEJIJIEKT?

e EcTb Macca onpegeneHunii NCKYyCCTBEHHOTO

UHTEJTNEKTAa.
o  Bukunegusa: NCKYCCTBEHHbIN UHTENEKT — Wha IS

CBOWCTBO MHTENNEKTYa lbHbIX CUCTEM BbINOMHATD
TBOpYECcKne PyHKLMK, KOTopble TPaaMLNOHHO
cUMTaloTCS NpeporaTMBoOi YenoBeka

o  Wikipedia: Artificial intelligence (Al) is the
capability of computational systems to perform
tasks typically associated with human intelligence,
such as learning, reasoning, problem-solving,
perception, and decision-making. It is a field of
research in computer science that develops and
studies methods and software that enable
machines to perceive their environment and use

learning and intelligence to take actions that
maximize their chances of achieving defined
goals.

e Bugute npobnemy?


https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://en.wikipedia.org/wiki/Artificial_intelligence

YTO TaKoe MCKYCCTBEHHbBIN MHTEJIJIEKT?

e BcmMmoTtpumcs:

o  Wikipedia: Artificial intelligence (Al) is the ?

capability of computational systems to perform
tasks typically associated with human intelligence,
such as learning, reasoning, problem-solving,
perception, and decision-making. It is a field of
research in computer science that develops and
studies methods and software...

® OTO OYEHb HEMPUATHOE CMELLEHME: B
TepMmunHe “Al” BCE BpeMa nyTatloT HayKy U
€€ pe3ynbTarT, NPUYEM NMoa pe3ynbLTaToM
TOXE KaXablh MOHUMAET CBOE

e [lpeacTaBbTe, UTO WKOSbHbIN YYEOHUK
dn3nkn HasbiBanca 6bl “bonbLion
aJpPOHHbIN KoNnangep” nnu, eweé To4yHee, e

AONOJIHEHUE

“XonogHbli Tepmosig’”...


https://en.wikipedia.org/wiki/Artificial_intelligence

YTO TaKoe MCKYCCTBEHHBIN MHTENJIEKT?

e EcTb gaxe odhuumanoHoe onpegenenne, FOCT

P 59277-2020 «CncrtemMbl NCKYCCTBEHHOIO T
HTennekTa. Knaccudmkaumsa cuctem o
NCKYCCTBEHHOI O MHTENNEKTa»; 34eChb CO ungun“ E%?_P
CTOPOHbI pe3y/braTa

e [13.18: ckyccTBeHHbIN nHTennekT (artificial Tl MES SN B TSRO
intelligence): Komnnekc TexHoNormyeckmx KNACCU®UKALINS CUCTEM UCKYCCTBEHHOTO

WHTENNEKTA
peLueHMlZ, MO3BONAKOLWMNN MMUTNPOBATb

KOTHUTUBHbIE PDYHKLIMN YenoBeka (BKIto4vas
caMooby4yeHne, NoNCK peLleHunii 6e3 3apaHee
33JaHHOIro anNropuTMa 1 AOCTUXKEHNE UHCANTA)

W3panue opuumansHoe

N Nony4aTb NMpu BbINO/THEHNUN KOHKPETHbIX
NPaKTUYECKU 3HAYMMbIX 3ada4 0OpaboTKu 5
OaHHbIX pe3ynbTaTtbl, CONOCTaBUMbIE, KakK

MUHUMYM, C pe3yqbTaTaMun UHTENTEKTYaTbHOW

OeATENbHOCTU YeioBEeKa.






YTO TaKoe MCKYCCTBEHHBIN MHTENJIEKT?

NHTyntneHo Al — 310 KOrga P—

’ KOMIMBIOTED HaYMHAET pelliaTth DARTMOUTH SUMMER RESEARCH PROJECT
3a4a4u, cenyac nogpnacTHble ON ARTIFICIAL INTELLIGENGE
TONbKO ntogam” (umtarta us

apTMyTCKOro cemMmHapa, 0 HEM

no3xe)

J. McCarthy, Dartmouth College

) M. L. Mi , Harvard University
CTpaHHoe OI'Ipe,El,el'IeHl/le, : N. Roch::.t:z. I.B.VM. Corporation

C.E. Shannon, Bell Telephone Laboratories

npasaa? BeixoauTt, UToO OHO BCé
BpeEMS cMeLlaeTca?

No true Scotsman BoO BeCb pPOCT
(M Mbl 3TO MHOIO pas yBnaum B
ncropumn Al)...

YTO 3TO 3HAUUT B peasibHOCTN?




YTO TaKoe MCKYCCTBEHHBIM MHTEJIJIEKT?

Stuart
Russell
Pe_tev
Norvig

Artificial Intelligence
A Modern Approach
Third Edition

Thinking Humanly

“The exciting new effort to make comput-
ers think ... machines with minds, in the
full and literal sense.” (Haugeland, 1985)

“[The automation of]| activities that we
associate with human thinking, activities
such as decision-making, problem solv-
ing, learning . ..” (Bellman, 1978)

Thinking Rationally

“The study of mental faculties through the
use of computational models.”
(Charniak and McDermott, 1985)

“The study of the computations that make
it possible to perceive, reason, and act.”
(Winston, 1992)

Acting Humanly

“The art of creating machines that per-
form functions that require intelligence
when performed by people.” (Kurzweil,
1990)

“The study of how to make computers do
things at which, at the moment, people are
better.” (Rich and Knight, 1991)

Acting Rationally

“Computational Intelligence is the study
of the design of intelligent agents.” (Poole
et al., 1998)

“Al ...is concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)

Figure 1.1

Some definitions of artificial intelligence, organized into four categories.




YTO TaKoe MCKYCCTBEHHBIN MHTENJIEKT?

HaTtb onpenenexHune,
KOTOpOE BCEM
NOHPaBUTCSA, BPS4 Nn
NOMYYNTCS

Ho MOXHO onncaTtb C/1I0HA
MO 4YacTam

Hanblie g nonpoobyto
pacckasaTb O TOM, U3
4ero CoCTouT
NCKYCCTBEHHbIN
MHTENNEKT (KakK Haykal!), C
pPa3HbIX CTOPOH, MO
pPa3HbIM TUMNam
Knaccudpmkaumm

THE BLIND DIND THE. ELEPHBNT

OUR. OWN EXPERIENCE. 1S RARELY THE WHOLE TRUTH

NO, RS A WAL

Sketchplanations



"

MeTOoAanl

NCKYCCTBEHHOI'O
NHTEJIJICKTa




Ha uTo flenuTca MCKYCCTBEHHbIM MHTEJIJIEKT?

Reinforcement
Learning

Semi Supervised

’ Learning

Dimensionality
Reduction

Deep Learning

e [laxe B XOPOLUMX NMCTOYHMKAX MOXHO

BCTPETUTb OYEHb CTPAaHHbIE KAPTUHKMU Plonning et

« System Learning
CTPYKTYpPbl MCKYCCTBEHHOIO

MHTEeNNeKTa” Bpoae BOT TaKMX

Unsupervised
Learning

Supervised
A Artificial Learning
Cognitive :
X 4| Intelligence
Computing Systems

Automation

Machine
Translation

Topic

TOUIMIRLNNG APURACHOE -t
g ey UKPRATION Pose Modeling
e = % = RHO Content Natural
o ._: :_i ohie Extraction Language Robotics
- R = Processing
= A c t 7 Question Generation
Machine | = \OI?;{:)‘:’I er o) Answering
= Learning ) S
o & Information Sentiment
= = Retrieval Analysis
A 2 L J
D = L = axono g = Example:
niont. Robotics 7= P
dupmening — —[ === = e Open Al ChatGPT
... re Ay S
Transformers - 4 - e
Large Semantic =1
et Embeddings Technolo- & Data i =
£ gies F| Science = L
= N ¢
‘—:— NERNRETEON Bio Data




Ha uTo flenuTca MCKYCCTBEHHbIM MHTEJIJIEKT?

Reinforcement

e Takue KapTUHKKN CMeLlunBatoT Seepiooming @ SeviSwervied
Learning
NOCTAHOBKM 3aA4au (“computer vision”) u » N

Planning Machine Reduction

MeToabl X peweHusa (“neural o
networks”), u nony4yaetcs epyHga: NLP un
computer vision CTOAT OTAENMBHO OT

machine learning, xota 6e€3 o6y4yeHnd [ artificial | W

tosnifve Intelligence

HNKAK HEBO3MOXXHHbI... Computing / Systems

Machine
Translation

Learning

Unsupervised
Learning

Automation

Topic
Modeling

£ = & B natio Content Natural
= [ ._: = 0 Extraction Language Robotics
Lol i e Processing
= i c 7 Question Generation
Mach ine == \OIIEIF:J ‘:,‘ter : . Answering
=" Learning A AN
i < .\ s Information Sentiment
> e Retrieval Analysis
\ ) o L )
— - - ono : = Example:
Robotics 7= P
—tet= : 1 =5 Open Al ChatGPT
= rs =| =
Transformers - - o e
Large o 2 gl B
< Embeddings %:cn':?‘gtl:f— e Data i =
£ gies = Science =
TN S = i e J[laBaunTe He genaTb Takux
S ownoboK...




Ha 4TO flenuTCAa MCKYCCTBEHHbBIM MHTEJIJIEKT?

e BoT 60nee pasyMHaa obLasa knaccnumkauna merogos Al

e 3aecb BUAHO, YTO MaLUMHHOE O0y4YeHMNE — NULLb YaCTb MCKYCCTBEHHOIO
MHTENNEKTA... HO 60/blLUAaga YacCTb, U HAYMHAA € 1990-x Bcé 6onbLue

Cba KT4eCKn egnHCTBeHHa4d

Artificial Intelligence

Machine Learning

1
1 |

Supervised JUnsuperviscdiill Reinforcement

Natural Computing

Decision Making

Evolutionary Swarm
Computation Intelligence




Ha uTo flenuTca MCKYCCTBEHHbIM MHTEJIJIEKT?

v
/
fg\

Big Data
Visualisation

. ";;
e ot B

;__.f'

Customer
Segmentation

Recommender
Systems

Targeted
Marketing

BHyTpU MalWWMHHOIoO 00y4YeHUS, KOHEYHO, TOXXE MHOIO MHTEPECHOIr 0

KcTtaTtn, a uTto 3710
BOObLLEe Takoe? rraly

Gender
Detection

oy [~ TET Semi-

e | CEX !
o =cal  Supervised
===l Learning
Text o
Classification Lahe Finding - we—a—
Image Classification
3 | Medical
4 Diagnosis

Supervised
Learning

Machine
Learning

s

Forecasting

Advertising Reach

oY
NN
.............. Prediction
Sales Growth
- Prediction
Real-time
Decisions =
I- s
1 Market
Forecasting

Estimating Life
Expectancy

Skill Acquisition
By Benjamin Timmermans. http://btimmermans.com

% =
Robot
Navigation Learning
Tasks



Ha uTo flenuTca MCKYCCTBEHHbIM MHTEJIJIEKT?

e Y710 3HAYUMT “mMawmMHa oby4vaeTca™?

e Mitchell (1997).

KomMnbroTepHaa nporpamMmma What is Machine Learning?

O6yblaETCFI Mo Mepe “A computer program is said to learn from experience E, with respect to
some task T, and some performance measure P, if its performance on T as

HaKOMNaeHnA OlblTa measured by P improves with experience E”

OTHOCUTE/IbHO HEKOTOPOTO Tom Mitchell
Knacca 3agay T v uenesou
OYHKLMN P, eC/Ii KauecTBO
peLleHnsa 3Tnx 3ajau
(OTHOCUTENBbHO P) yny4ylLuaeTcd
C NoJlyYyeHreM HOBOro OnbITa.

e OnpepeneHue cNMWKoM obLliee, KOHEYHO, HO xopoluee!



Ha 4TO flenuTCAa MCKYCCTBEHHbBIM MHTEJIJIEKT?

B coBpemeHHbIx kypcax Al Bbl
y>Xe BPAa M BCTPETUTE YTO-TO
KpOMe MaLUMHHOIro o0y4eHus

Deep learning (rny6okoe
oby4yeHune) — nogpasgen ML,
CBA3aHHbIN C HENMPOCETAMU

Generative Al — 510 MOgenu, y
KOTOPbIX Ha BbIXOAE C/OXHbIE
OaHHble Bpo4e TEKCTOB UK
KapPTUHOK; OHN He 0053aHbl
ObITb HEMPOCETAMM UMN
BOOOLEe oOy4YaeMbiMU
MOAENAMMN, HO NHAYE He
nosiy4yaeTcs...

Artificial intelligence (Al)
The simulation of human intelligence processes by machines,
especially computer systems.

g Generative Al
Algorithms (such as ChatGPT, DALL-E, Codex) that
use prompts or existing data to create new content:

* Written: text, code
* Visual: images, videos
* Auditory: audio




Ha uTo flenuTca MCKYCCTBEHHbIM MHTEJIJIEKT?

Bucha a e o .

Shorif RULE-BASED Artificial intelligence (Al)

I;(XSLE[-) EXPERT SYSTEMS The simulation of human intelligence processes by machines,
EXPERT THE MYCIN EXPERIMENTS OF THE STANFORD especially computer systems.
SYSTEMS HEURISTIC PROGRAMMING PROJECT

Deep learning (DL)

A machine learning technique that imitates the way humans
gain certain types of knowledge; uses statistics and
predictive modeling to process data and make decisions.

A distinguished

black and white

cat professorin —>
tweeds, standing

at a chalkboard...

Generative Al
Algorithms (such as ChatGPT, DALL-E, Codex) that

use prompts or existing data to create new content:

* Written: text, code
* Visual: images, videos
* Auditory: audio




Ha 4yTO lenuTCcAa MCKYCCTBEHHBIN UHTE> T?

%‘L‘;’l‘.’u‘;}?z RULE'BASED Artificio'a
i EXPERT SYSTEMS Ny

BASED
EXPERT THE MYCIN EXPERIMENTS OF THE STANFORD
SYSTEMS HEURISTIC PROGRAMMING PROJECT

(\‘\aQa

NETFLIX "09‘

Ne Priz4g s\b*o \
0'(0 3@3? P

earning (DL)

X machine learning technique that imitates the way humans
gain certain types of knowledge; uses statistics and
predictive modeling to process data and make decisions.

Adi Generative Al

black & Algorithms (such as ChatGPT, DALL-E, Codex) that
cat pro £ use prompts or existing data to create new content:

tweeds, S - * Written: text, code

at a chalkD + Visual: images, videos
* Auditory: audio



ITaHHBIEe M UX
MO AJIBHOCTH B

NCKYCCTBEHHOM
NHTEJIJICKTEe




ﬂaHHble B MICKYCCTBEHHOM MHTEJIJIEKTE

e Al — 3T0 cucTtembl, KOTOpble NepepabdaTbiBaloT AaHHbIE
e Ectb gaxe TepmunH “Hayka o AaHHbIX” (data science)

e llccnepoBaTtenu CTPOAT MoAaesin, KotTopble NMpMHMMAaOT Ha BXO HEKOTOpPbIE
AJdHHbIE N NpeACKa3bIiBaAlOT TO, HTO HAM HYXHO

e Kakue ObiBatoT AaHHbIe? Kakue y HUX ObiBatoT MOgasIbHOCTU?




IIaHHBblEe B NCKYCCTBEHHOM MHTEJIJIEKTe

e Tab/nun4yHble AaHHbIe:

Survived Pclass Sex Age SibSp Parch Fare Embarked

I'Ipl/|3HaKOB HEe O4YeHb —
0 0 3 male 22 1 0 725 3
MHOrO, OHM MOryT 6b|Tb 1 1 1 female 38 1 0 7128 C
2 1 3 female 26 0 0 792 s
YNCJ/TeHHble Nn 3 1 1 female 35 1 0 5310 s
4 0 3 male 35 0 0 805 s
KaTeFOpl/Iarleble, n Hy)KHO
H a VI X O C H O B e L‘I TO_ H VI 6yﬂ| b :Z Z ? :::: jj Z z ;:: stjbrvived Pclass Sex Age SibSp Parch Fare Embarked
0 1 3 female 30 0 1 326 s
noenckKkasaTb 97 1 1 male 23 0 1 6336 -
p ‘D' 98 1 2 female 34 0 1 2300 ! 3 & mde e - L
99 0 2 male 34 1 o 200 | 2 : il i : s o -
° HaanMep, CUCTeMa, 3 6 3 mie 93 G 0 607 s
4 0 2 male 40 2 0 -009 s
oueHunBarLladA
995 0 3 female 31 0 2 4078 s
BepOﬂTHOCTb BongaTa 996 0 2 female 30 1 0 1236 S
997 1 3 female 32 1 0 -088 S
KpeanTa, nOﬂyqaeT Ha 998 0 3 mle 42 0 0 572 s
BXoa HeKOTOprVI Ha6op 999 0 3 male 13 0 0 649 s

napamMeTpoB CaMoro
KpeguTa U YenoBeka,
KOTOPbIN HA 3TOT KpeauT
npeteHayer




IIaHHBblEe B NCKYCCTBEHHOM MHTEJIJIEKTe

e Tab/M4YHbIe AaHHbIle: C

Survived Pclass Sex Age SibSp Parch Fare Embarked

OOHOW CTOPOHbLI, MPU3HAKN  yem
0 0 3 male 22 1 0 725 s
34 Hac y)Ke KTO-TO N3B/EK 1 1 1 female 38 1 0 7128 G
2 1 3 female 26 0 0 792 3
N CBEN B Ta6ﬂl/|L|Ky, 3T0 3 1 1 femsle 35 1 0 5310 s
4 0 3 male 33 0 0 805 s
6onee npocraa cutyaumsd
95 0 3 male 25 0 0 805 sk .
° C ﬂpyror/,l CTOpOHbI TaKl/Ie o g — 0 e _Surv:ved Pclass Sex Age SibSp Parch Fare Embarked
’ ” 1 .o g e 1 3 female 30 0 1 326 s
OaHHble NMOYTU BCerga 98 1 2 female 34 0 1 2300 ! 2 e HE £ el
2 0 1 mlle 9 0 2 886 s
- 99 0 2 male 34 1 0 2600
Tpe6y}o'|' HEKOTOpPOK 3 0 3 mle 13 0 0 1607 s
4 0 2 male 40 2 0 -009 S

npenobpaboTkn, N KPoMe

905 0 3 female 31 0 2 4078 s
TOro 4acrto 6le-yT NMETb 996 0 2 female 30 1 0 1236 s

997 1 3 female 32 1 0 -088 S
pa3Hy+O anpoﬂ.y, HTO 998 0 3 male 42 0 0 57 s
C03ﬂaéT OOMOJTHUTE/IbHbIE 999 L Pl B 2 5 s
pr,D,HOCTVl

e [la n MeHblUue Taknx
OaHHbIX 6yaeT 0OblYHO




IIaHHBbIE B NCKYCCTBEHHOM MHTEJIJIEKTe

e [locnepoBaTtenbHOCTU:
OaHHblIe NPeacTaBnAT
cobon
nocnenoBaTtenbHOCTU UMK
yncen, N ANCKPEeTHbIX

A
TOKEeHOB \//\‘\/

e Hanpumep, aHanus
BPEeMEHHbIX psAoB (37O
BOoOOLLE BO MHOIFOM

Bikes Sharing Dataset: 6-Month Forecast with Prediction Intervals
12500

OTAeNbHAsA HayKa: TaM U -

CreKTpasibHble METOAbI, U
MHOIO Yero Apyroro)

7500

e Kakue ellé npumepsbl
nocnegoBaTebHOCTEN Bbl e

3HaeTe?



IIaHHBblEe B NCKYCCTBEHHOM MHTEJIJIEKTe

e KOHeYyHO Xe, TeKCT: 3TO

nocnegoBaTe/IbHOCTb 3 be?‘"s

C/ioB (V”-”/l 6yKB, nnn Q [! E} [g [j Linear + Softmax

OpYyrux kKakmx-ro  pordoocbesoodemespeocponose s, *1 """ e :
Encoder layer ' | Decoder layer ] 1

ANCKPETHbIX TOKeHOB)

TpaHcdopMepa, KoTopas
npounsBena Ha ceeT

PEBOMOLIMIO BOMbLINX E Gemlnl GPT_5 j

A3bIKOBbIX MOAENEN,

R %Ié(]laude @

n peﬂ. Ha3Ha4yYeHa MMEeHHO .‘ Encoder Iayer ': : Decoder layer ]
ana o6paboTku
nocrnegoBaTeNbHOCTEN

Input embedding layer Output embedding layer

R b1

Les sanglots longs des violons When a sighing



IEHHHHE13HCKYCCTBGHHONEHHTEHHEKTE

e 3BYK — 3TO TOXe
nocnegoBaTeNbHOCTb, Ha
3TOT Pa3 OTCYETOB-
aMnNAnTyAa, 34ecb
pacno3HaBaHWe U CUHTES
peuyn, CUHTE3 MY3bIKU U
Tak panee

e 3aecCb [ONroe BpeMS
OOMUHUPOBAaNu
crneunannsnpoBaHHbIe
MeTOoAbl, CBA3aHHbIE CO
CrneKTpanbHbIM
aHanmM3omMm, HO B
nocneagHee Bpems Bcé
3TO TOXE CM/OoLWHbIe
end-to-end HenpoceTw...

30
" 30 52.1 60 2.1

"11.22] The quick brown fox

|

ShPt awdio buffer 11.227 It found some

Shift audio buffer
to start from the
Eeimn}ng Timestame
the previous segmes

jumped is here [12.253
L12.1] It then went out in
the woods [23.47"

to start from the
ending timestomp of
the previous segment)

food and stopped to
eat [20.1]
[22.17 But then sudden

oft
nt

SUNO

Make a song
about anything



IIaHHBblEe B NCKYCCTBEHHOM MHTEJIJIEKTe

P !
inu, Hanpumep, erception (Sensors)

nocriegoBaTenbHOCTb 1
OEWUCTBUM Yy areHTa nnu
Actions (Motors)
poboTa
Y HUX, KOHEYHO, MOXET

a

ObITb BO3MOXHOCTb Environment Embodied Agent
coBepLUaTb HECKObKO (virtual / real) (e.g. Robot)
pa3HbIX 4ENCTBUM 3apas,
Real-world Challenges 8 Distinct Environments
T.€. 30eCb NMocneaos £
(On an Ubuntu bash terminal) @
Recursively set all files in the directory to [~
TebHOCTU [ read-only, except those of mine. | %
f Operating
(Given Freebase APIs) % N System Database
What musical instruments do Minnesota- [~
M O ryT 6 bITb L born Noble/ Prize winners play? ) LLM-aS-Agent ( -
[ (Given MySQL APIs and existed tables) o . Large :
M H O FO M e p H b| M M | Grade students over 60 as PASS in the table. g & Langugage {Knowledge] [mgual Card -]
( (On the GUI of Aquawar) | L | Agent L* * Models p Graph Game
This is a two-player battle game, you are a 7?7 y 3 <<< N
| player with four pet fish cards ...... J 4 Interaction —
rA man walked into a restaurant, ordered a bow! & 3 -
of turtle soup, and after finishing it, he Interactive House
: committed suicide. Why did he do th?t? e Environments Holding . G
(In the middle of a kitchen in a simulator) J -ment b
| Please put a pan on the dinning table. | - / @ ;
f (On the official website of an airline) “ ‘ Li] :
Book the cheapest flight from Beijing to Los Web Web —
L Angeles in the last week of July. Shopping Browsing s




IIaHHBblEe B NCKYCCTBEHHOM MHTEJIJIEKTe

o [le peXoArM B 2D; Classification Object Detection Segmentation
3[1€eCb MaBHbIN e . s =

npumep — 370,
KOHEYHO, KAPTUHKMWN,
OT Kfaccuumnkauymm
n3obpaxxeHnn go

W WoJe

CNOXHbIX 3a4au Capacitor i e PiAaier Gt A Pt R E—
KOMIMbIOTEPHOrO
3peHunq:.

Object Detection Models and their Real-world Applications
pacrno3HaBaHue
0OBbEKTOB,
cerMeHtTaun4...

e KcTaTu, CKOMbKO

ymcen B 0ObIYHOM
dotorpacpumn?




ﬂaHHble B MCKYCCTBEHHOM MHTEJIJIEKTE

e B 3D nogaBnsawoTcsa Kak
cobcTBeHHO 3D-
n3o6paxeHus (nnpapesl,
ToF-kamepbl), Tak 1
BUAEO, Irae TpeTbd
KoopauHata — 3TO
Bpemd

e Pasymeercd, BUaeo
OObI4YHO paccMmaTpuBatoT Class  Score

KaK ' '
Swing 0.52
Dancing

- Video Salsa 0.39

Holding 0.03
hands

nocnenoBaTe/IbHOCTb
KapTUHOK, U MeTobl

nony4atoTcs

cooTBeTcTBytoWwmne (HO Walking | 0.01

HemMHoro gpyruel)



ﬂaHHble B MCKYCCTBEHHOM MHTEJIJIEKTeE

o MyﬂbTVIMOAaanble

(%)

N

Moaenn o0beanHAT S
Nl

HECKO/bKO a
= ]
MOAabHOCTEWN &

e Hanpumep, BUOEO 4acTo
OblBaeT CO 3BYKOM

e Vnn, Hanpumep,
text-to-image mogenwu,
KOTOpPbI€ PUCYIOT

Hoabpb 2024

KAapTUHKW MO TEKCTOBOMY
3anpocy

® Y HUX, KaK Bbl 3HaeTe,
TOXe 00/bLUOW Nporpecc
3a nocnegHune roanbl

OkTA6pb 2025




ﬂaHHble B MCKYCCTBEHHOM MHTEJIJIEKTeE

® OTO O4YeHb rpyobas
Kriaccmdukauma, MHoroe
NPOTEK/IO CKBO3b MNasblLibl

e Hanpumep, medical
imaging — 370 nHorga He
COBCEM TO Xe caMoe, 4To

OOblYHblE KAPTUHKMU

e A pekomMeHAaaTenbHble

watched by both users

cncrtembl — He CcoBCeM TO
)Xe CaMoe, YTO aHa/1In3
TabNNYHbIX JAaHHbIX B
Lie/iOM

similar users

~d

e
,‘o\(\ed oy
W2

e Ho B obwem Tak



IIaHHBblEe B NCKYCCTBEHHOM MHTEIL}

® OTO O4YeHb rpyobas
Kriaccmdukauma, MHoroe
NPOTEK/IO CKBO3b MNasblLibl

e Hanpumep, medical
imaging — 370 MHOLR
COBCEM TO XEL
OObIYHBP

watched by both users

>\ O

similar users ‘
7
Co
")/b 5
QN
e/)ded < edb\!\(\
P O @
%

¢




ITIocTaHOBKM
3ajady B

Machine i
Learning

MAaIIVHHOM
O6y4YeHUM




BuAabl MocTaHOBOK 3aad

e Ha aton knaccnpmnkaumm gaBamte oCTaHOBMMCSH nonoapoobHee...

|

3apauu MawwmnHHOro obyyeHus

1

I

O6yuyeHue c yuutenem
Supervised learning

D = {(znYn)}n=
ObyyaeM p (y|x)

O6yuyeHue b6e3 yuurtens
Unsupervised learning

D = {(zn)}n_4
ObyyaeM p(x)

~N

p
O6yuyeHue c nogkpensieHueM

Reinforcement learning
D cobupaet areHT
ObyuyaeM cTpateruio

N\

y HenpepbiBHas

Clustering

g J
7 )
Knaccudpukauyus ) s:::::‘:;";: f Mpamoe RL |
> Classification Direct RL
" 1= Dimensionality I rec
|y KaTeropuanbHas dtin i ObyyaeM 7 3 onbiTa |
4 \ / 4 )
Perpeccus N ( CorACT RS 3 HenpsMoe RL
—> Regression —> . > Indirect RL

\.

ObyyaeM Mogenb Mupa
J




O6yueHMe C yUUTEIEM

e OOGyueHune c yuutenewm (supervised learning): korga B faHHbIX €CTb 1 BXOAbI X,
N BbIXOAbl Y, U 3a4ava B TOM, YTOObl NMpeacka3aTtbh BbIXo4 Y A/15 HOBOroO BXoAa
X, TO €CTb 00yuunTb QyHKUNIO Y=F(X)

/
>

(‘ |
- -

Cobaka Kouwwka VTKa CBUHBS

Mopenb

Kraccudukaumm
-

Cobaka Kouwka VYTKa CBUHBS

N




O6bydueHMe C yUUTENIEM

e [IpuMepbl 3a4a4 0O6YUYEHNRA C yUUTENEM:

Y 4 Fita line through the data
(@]
S @] .
% o~ ° ;
) @ s 4 3 > 1
O P % o
—~ &) 4 \ S
Q @ ® ® b mite container ship motor scooter
o mite container ship
® black widow lifeboat jaguar
cockroach amphibian cheetah
tick fireboat bumper car snow leopard
drilling platform golfcart Egyptian cat

square feet (sq.ft.) fm = X ‘ ‘YIS -8

‘ . mushroom cher ada cr at

ENCODER bl=EI el convertible agaric ﬂm.u. squirrel monkey
grille mushroom grape spider monkey

pickup jelly fungus elderberry titi
There are naleles / 85;32 \ Det finna mar ar be;:: :::‘:: d“d-m.:i::::;i‘: i bm:::g:: e mo;ll:(:g
e —— o —— [
animals living on 0.1283 pa jorden.
g — g2

SOURCE LANGUAGE TARGET LANGUAGE
MATHEMATICAL

REPRESENTATION



O6byueHMe 6€3 yUNTeINA

e OO6yuyeHue 6e3
yuutens
(unsupervised
learning): korga
B AAHHbIX €CTb

TO/IbKO BXOAbl X,
N 3a4a4a B TOM,
YyTOOHbI...

e A B 4YéM 330au4a,
COOCTBEHHO?




O6byueHue 6e3 yuuTesnsa

e OObl4HO — B COKpaLLEeHUU pasMepPHOCTHU

e CaMbl pagnkKanbHbIn NpUMep — Knactepmsauua

Clusterin
10 9

Lotent Space,
T~

HE\ . classi®ication

mr— Regre_ssbn

a
H UU H S Reasitztchion
01 e

B

. | Deep Leaming Features

Input Data



Korga yuuTensp IIOSIBJISIETCSI CaM CO60M

e BaXHbIii nogknacc obyyeHunda c yuntenem — self-supervised learning, korga

BbIXOAbl HE HY>XXHO pa3MeyaTb

® TOo/fIbKO Tak MOXHO MnonyyntTb AOCTATOYHO AAdHHbIX, 4TOObI o6yanb cyyunTenem

MOZENu ¢ MUMapaaMn NapaMeTposB

e [naBHbIV NpuUMep — A3blKoBOE MoaenupoBaHue (language modeling)

Shall | compare thee to a ...

| Language |

summer's

0.05

S e—
—— spring

T~ network

model

U.02
0.01
0.01

\

| Language |

Shall | compare thee to a summer's... =»

day

nlght
\» end

T eve

model




O6yueHHe C IIOAKpeIJIeHeM

e OO6yueHue c nogkpenneHuem (reinforcement learning) — 310 pasgen ML, B
KOTOPOM areHT “XXMUBET” B OKpYXXaloLenh cpefe n cobmnpaert gartacert angd
oby4yeHunsd no xoQy aena

e [119 3TOro Hy>KHO CyMeTb peannM3oBaTb OKPYXXaloLLyto cpeay, KoTopas éyaet
NaBaTb Harpaay; Hanpumep, pe3y/bTaT NapTMKN B LUAXMaTbl UMM KOPPEKTHOCTb
[OKa3aTe/IbCTBa B MatemaTnke

) (

AreHT OKkpy>Xalwas cpena
Agent > Environment
Ctpaterus m(s,a) AeicTeue / Action A, Ounamuka p (s',r|s,a)

J .

BosHarpaxpaeHue / Reward Ry

CocTosiHue / State Sy



N>

2 - -
// 2 HOXHBIN depepanbHbIN
Zé_g yHUBepcUTeT
-

Cracub6o 3a
BHUMaHue!

A dis‘ringuished black and
white cat proFessor in
tweeds, s+andmg a0

chalkboard ..




