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OTOT KypC NATHaALUATb IET Ha3aA

e C yero 6bl A Ha4Yan Takom 0630pPHbIN BBOAHbIN KypC 15 neT Hasaa?

e HaBepHOEg, C peKoMeHaaTeENbHbIX CUCTEM...

watched by both users watched by user

Genres:
- Comedy
- Romance

Cast:
- Tom Hanks
- Meg Ryan

similar
movies

watched
by her

/'ecommended

to him

recommended
. Genres:
to him - Comedy
- Romance

Cast: i
- Tom Hanks VOLCANO
- Meg Ryan

JOE VERSUS THE
VOLCANO




OTOT KypC NATHaALUATb IET Ha3aA

e C yero 6bl A Ha4yan Takom 0630pPHbIN BBOAHbIN KypC 15 neT Hasaa?

e ..NNM cnamM-OUNbTPOB; HO XXU3HEHHbIX MPUMEPOB 6bINO Obl HE TaK
MHOrO, s1 6bl FOBOPU O TOM, YTO Al B BalLEN XXU3HU NPUCYTCTBYET
He3pumo

@ .| Machine Learning
Model

NOT SPAM



ITOT KYpPC AecAaTb /1eT Hasaz

e C yero 6bl 1 Ha4yan Takom 0630pHbIN BBOAHbIN Kypc 10 neT Haszaa?

e /[la c TOro e camoro, HO eLLLE pacckasan bbl, KaKo CKa4oK NPOU30LLEN B
pacno3HaBaHUK peyun — 6rarogapsi U3B€YEHUIO NPU3HAKOB ryo0KUMU
HENPOHHbIMN CeTAMM 3apaboTann rosIoCoBble MOMOLLHUKN!

"|"|||||""|III|"|||""l|||l"|'l'll|| Acoustic Signal Processing

I I I I l L P P P

. SO O T

Feature Extraction T
e P pae pes
Pt P P P
.

[
L T T Y

Acoustic Model \ Decoding
‘ ‘ [ ]

L J
Language Model Pra— ’ ’

The Process of
Speech Recognition




ITOT KYpC NATb N1eT Ha3aA

C 4yero 6bl 1 Ha4an Takor 0630pHbIN BBOAHbIN KypC 5 neT Hasaa?

CHOBa C peKOMeHaaTe lIbHbIX CUCTEM, HO Ternepb A 6bl eLé Mor
pacckasaTb 0 MaluMHHOM nepeBofe (Google Translate cTan
[00CTaATOYHO XOpOoLL BO BTOpow nosfioBuHe 2010-x)...

| GPUS

8§Iayers

GPU3

GPU2

Encoder LSTMs

RN SO AR L

GPU8

GPU3

GPU2 |

GPU1 |

GPU2

GPU1

Google
Translate



ITOT KypC NATb JIeT Ha3aA

e (C yero 6bl A Ha4yan Takom 0630pPHbIN BBOAHbIN KypC 5 neT Hasag?

e ...06ycnexax KOMMNbHOTEPHOIO 3peHUs], KOTOpOe NO3BOJINIIO
3anycTuTb, Hanpumep, Face ID n BoBClo paboTano B 6eCnmiOTHbIX
aBTOMOOUNSAX




ITOT KypC NATb JIeT Ha3aA

C yero 6bl A Ha4yan Takon 0630pHbIN
BBOAHbIN KypC 5 neT Hasaa?

..., KOHEYHO, yroMsIHYN 6bl HegaBHME
FPOMKME AOCTMXEHUS B Urpax: cMctemMa
AlphaGo HepaBHO obbirpana Jln Cepons,

AlphaZero Hay4ymnnacb urpaTb B lWaxmaTbl, Fo

n cerun c Hyns, OpenAl Five cnpaBunach ¢
Dota 2...

V/ITMO




ITOT KypC NATb JIeT Ha3aA

rPOMKUME AOCTW>
AlphaGo Hg~*




e A c4ero HauynmHaTb Kypc ceroaHna? Kaxetcsi, BOMPOC HE CTOUT...

LLaMA
by OO Meta




ITOT KypcC




HeMHoOro o6o MHe

e [103TOMY Ha4yHy C anennsauum K aBTOPUTETY. ;)
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Al timelines

e OO6bIyHbIN Al timeline (MCTOYHNK)

/A.l. TIMELINE

V/ITMO

1950

TURING TEST
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. BORN

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

1961

UNIMATE

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

1964

ELIZA

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

1966

SHAKEY

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

its own actions

1997

DEEP BLUE

A.l
WINTER

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

inthecold champion Garry

Kasparov

Deep Blue, a chess-
playing computer from
IBM defeats world chess

KISMET

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

+0+ AlphaGo

1999

AIBO

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
iRobot learns to navigate
and clean homes

2011

SIRI

Apple integrates Siri,
an intelligent virtual
assistant with a voice
interface, into the
iPhone 4S

2011

WATSON

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

2014

EUGENE

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

2014

ALEXA

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

2016

TAY

media making
inflammatory and
offensive racist
comments

Microsoft’s chatbot Tay
goes rogue on social

2017

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/

Al timelines

e OO6bIyHbIN Al timeline (MCTOYHK

+0: AlphaGo |

2014 2014 2016 2017

Son) ro“, : Res Siri, IBM’s question Eugene Goostman, a Amazon launches Alexa, Microsoft's chatbotTay  Google's A.l. AlphaGo
cons\ can® printelligent virtual answering computer chatbot passes the an intelligent virtual goes rogue on social beats world champion
AIBO (A rom 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 overtume  and clean homes iPhone 4S television quiz show Eugene is human shopping tasks offensive racist notable for its vast
Jeopardy comments number (2179) 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

e (Generative Al
timeline: BOT
6onee
NeTanbHo,
3/1eCb
OTMeYeHbl
MHOrume
Ba)XHble
Mo enu

e /ICTOYHUK

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

GRU

() PixelRNN

@ PixeICNN

PixelCNN++
Transformers

GP’I’

( ) BERT
() Music Transformer
() GPT-2
() MuseNet

Qs

GPT-3

Vision Transformer

Chinchilla

ChatGPT

Generative Model Type
[@ Variational Autoencoder

@ Generative Adversarial Network
Autoregressive / Transformer

@ Normalizing Flow

Energy-Based / Diffusion Models
@ Multimodal Models

. RealNVP

GLOW
FFJORD

cLIp . DALL.E

Stable Diffusion () GLIDE
DALLE 2
Flamingo Imagen


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

Al timelines

e /ICTOYHUK

Generative AI timeline . General model research Image / video models _ Text models . Business events

December 1997 ( ‘
—______

Two computer scientists, Sepp December 2013 J 2016

Hochreiter and Jirgen Schmidhuber, Diederik P. Kingma and Max Welling — une

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 model forimage one image to another,

pattern recognition in training data.t out of the latent space. lan Goodfellow invents GANs. generation is launched.” is released.”

- ’ _4 \_ PR - . - , . /
@ 1t 1 ‘I i | | 1 >
g g g g g g g J
'8 ” N a - N N
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 as a 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 N Maheswaranathan, and Surya research lab. on transformer models, a type of
by AlexNet, a convolutional neural network (CNN) trained on Ganguli introduce diffusion \_ . 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.? 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.
_ J thus learn how to generate actual \
images from noise.

5: “2012: A Breakthrough Year for Deep Learning,” Medium, Bryan House, July 17, 2019.
6: “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
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15 mapTa

2023 roga, n c Tex nop

13 anpenn Mporpecc He TO YTO6bI
13 Mapra Visual ChatGPT Bedrock 3ame/nsAeTcs...
Alpaca | (Microsoft) (o6nauHblit cepauc AWS)
(Stanford) \
14 mapra 23 mapTa 13 anpens 12 mas

Plugins for

Googl
2202 ChatGPT (OpenAl)

obbasnseT

nHTerpauuto LLM

1 deBpans B Workspace
s / 16 mapra 30 mapTta
ChatGPT .
(OpenAl) Microsoft AutoGPT
obbasnseT
Copilot 365

ControlNet 1.1

KoHTeket 100K
(open source)

TokeHoB ansg Claude

(Antropic)
29 anpens ‘
18 mas
Code Interpreter
onsa ChatGPT Drag Your GAN
(OpenAl)
— =
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: Bard n mHoroe Photoshop
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Hanpumep, B Hayane 2025 ropa

e 22 AHBapA:

- 23 aHBapsa 2 peBpansa 24 cpeBpans
Deepseek R1 Operator Deep Research Claude 3.7
° 31 SIHBA pﬂ . 31 (OpenAl) (OpenAl) (Antropic)
(Muenninghoff et al B akors i 19 espans
’ DeepSeek-V3 s1(32B 3a $50) Google
202 5) (DeepSeek) (Mueninghoff et al.) Co-Scientist

e 2 peBpansa: OpenAl
Deep Research

20 siHBaps 17 peBpansa

Grok 3
(xAl)

e 17 peBpans: Grok 3

DeepSeek-R1
(DeepSeek)

27 cpeBpans
5 nekabpsa GPT-4.5
o OpenAl
e 19 CI)eBpaJ'IFI. J—GOO le °<1<>'p‘élK|3° [ 11 aekabps ] [ 31 sHBaps ] e orent)

Co-Scientist Ha ocHoBe
Gemini 2.0 (11 nexkabps
2024)

Claude Code
(Antropic)

Gemini 2.0
(Google)

03-mini[-high]
(OpenAl)

[ ] @& openal [ ] ANTHROP\C | | Apyrvte komnanun

e 24 depans: Claude 3.7 6 "— e oune
Sonnet (hybrid B QVdeepseck (] Google (] eeren

reasoning Claude)
e 27 peBpans: 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/

1. High-dimensional sphere packing. New upper bounds on sphere-
packing density down to the Cohn~Elkies threshold.

6. Quantum parallel repetition. An exponential parallel repetition
theorem for general two-player quantum games, extending a
2. Binary and spherical codes. Exponentially improved bounds foundational principle from classical complexity theory.
on the maximum size of binary codes at any prescribed

7. Closest vector problem. Polynomial-factor hardness of
minimum distance, with analogous results for high-dimensional

approximation for the closest vector problem, a foundational
spherical codes.

lattice question related to post-quantum cryptography.
August 1 o 3. Non-safic groups. A construction estabishing the existence & Enrhart's vol ’ N - the
of non-sofic groups, addressing a central open question in - ) o
2026 maximum possible volume of a convex body whose centroid s its
group theory.
only interior lattice point.
(N N ) 4. Connes’s rigidity conjecture. Disproof of a longstanding
conjecture that certain groups are uniquely determined by their 9. Multicolor Ramsey numbers. A superexponential lower bound for
A A———— multicolor triangle Ramsey numbers, resolving Erdés problem 183.
5. Arithmetic circuit complexity. New lower bounds for computing 10. Extremal number conj Results on the and
the permanent using arithmetic circuits and formulas, including an degeneracy conjectures in extremal graph theory, resolving Erdés
arithmetic-formula lower bound of order n*/log n. problems 146 and 180.
MORE THAN TWO THIRDS OF THE ZEROS OF THE RIEMANN ZETA
August 10, FUNCTION LIE ON THE CRITICAL LINE
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Significance vs. age at resolution @ Disproved @ Prove

Al-estimated problem weight before the solve, 0-100 (Riemann = 100). Hollow points are claimed solutions still under review. Click

September 8,

On the Navier-Stokes
| 2% ‘Millennium Prize Problem

90

(ONavier-Stokes (Clay C/D)
80 Critical percolation: 6(p_c) =0
Euler blowup, smooth force

Sofic groups question @
A Complex Structure on S"6(0) @ Jacobian Conjecture

70

Q OpenAl resear on agent swarms & recursive self-improveme

¥ Dwarkesh Patel

S 60

) O o o ® Prime gaps at most 236
% 50 Marton's inner bound() ® E S TET .. Carathéodory conjecture (smooth)

2 ) ® O -mixing CLT ® Nevanlinna half-plane problem

8 40 0.9 O e @ @ Banach isometric conjecture

= » v

o)

»n

006 _
30 [ e e soQeee e~ ®
C (ox‘o)) 37)01:0): ) %D 0 D)

"“It's progressing
0 faster than|
expected."

60 80 100 120 140
Years open when resolved
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1. High-dimensional sphere packing. New upper bounds on sphere- 6. Quantum parallel repetition. An exponential parallel repetition
packing density down to the Cohn~Elkies threshold. theorem for general two-player quantum games, extending a
2. Binary and spherical codes. Exponentially improved bounds foundational principle from classical complexity theory.
onthe maximum size of binary codes st any pescribed 7. Closest vector problem. Polynomial-factor hardness of
minimum distance, with analogous results for high-dimensional approximation for the closest vector problem, a foundational
spherical codes.
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arithmetic-formula lower bound of order n*/log n. problems 146 and 180.
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AGI? CMHrynapHOCTb?

e 3HauuT Nu 3TO, YTo co3paHme AGI (artificial general intelligence,
06LLIEr0 NCKYCCTBEHHOIO MHTENJIEKTA YESTOBEYECKOIO YPOBHS) YIKe
671M3K0?

e W ecnn AGI Ha nopore, YTO 3TO 3HAYUT AN1A YenoBe4yecTBa?
e [lpuBedET NN 3TO K TON caMOU TEXHOIOTMYECKON CUHTYNAPHOCTU?

e OTO BOMpPOCHI
6e3 OTBETOB,
N PUCKM
pa3paboTKu
Al Mbl
06CcyauMm
He CerofHs
(HO, HazeroCb,
obcyanm!)




YTo Takoe
NCKYCCTBEHHDbIiA
MHTEeNNeKT?

intel figegggéfroﬁ/ic/

/ mteiiifie/ng;,ij;ﬁ{

intelligenee="
s Speed

Vs
intelligence="

~efficiency




YTo Takoe nHtennekT?

Buknneausa: “UHTennekT —
KayecTBO NCUXMKU, COCTOSALLLEE
N3 COCOBHOCTU OCO3HAaBAaTb
HOBblE CUTYyaLuu,
CNOCOBHOCTU K 0BYYEHUIO U
3aNnoOMMHAHMIO Ha OCHOBE
OMbITa, NTOHUMAHUIO U
NPUMEHEHNIO abCTPaKTHbIX
KOHL,ENLUWN, U NCMOoJSIb30BaHUIO
CBOUX 3HAHUN ANS
ynpaBJlIeHNA OKpYyXXatoLLen
yenoBeka cpepoin. O6Las
CMOCOBHOCTb K MO3HAHUIO U
peLleHnto Npobsiem, kotopas
obbeaNHAET No3HaBaTeIbHble
CNOCOBGHOCTMW: OLLYLLEHWNE,
BOCMpUATHNE, NaMATb,
npeAcTaB/iEHUE, MblLLIEHNE,
BOOOpaXkeHue”.

How Psychologists Define Intelligence ’

T

-—
The ability
to learn

The ability to
recognize problems

The ability to ‘

solve problems

et

very



YTo Takoe nHtennekT?

e 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.”

e 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.”




V/ITMO
YTo Takoe nHtennekT?

spatial naturalist
B Hauyane XX Beka Yapnbs Z.L‘E’;”Ji,’f.?f’ e
CnupmMeH 06HapyXun, 4To in3D . o ot
OLleHKW LUKONIbHUKOB B }ﬁ "u s  icnl
pa3HbIX TeCTax Bce Obln intra- : ‘ discarnig
persona sognds, their
CKOppenMPOBaHbI .D.pyr C understanding 5 ? r;:)l(t'c}h,ton:
lf, . _ r nﬁ,an
.D. py rO M ‘);of:::;ou feel, _ timbre
and what

BblaeneHHbIn 06w mni yedian
(aKTop OH HasBan g — [ T

general intelligence factor [N e i
words to “ THE TYPES OF J_ hypothgse;

baKTOp g NOHTA - B, INTELLIGENCE

HaBepHsiKa CyL,ecTBYeT, U :ingt.::stic by Mark \ foglcal

XOpPOLUO HacneayetTcs, 2, mathematical

KCTaTW, HO 3TO, KOHEYHO, F’;‘ 6

OYeHb CUNIbHOE

tackling

coordinating ;
the questions

yrnpoweHune youk ;;i::*body of why we ve,
5 andaw 1y we die
NHTeNnnekT — OYeHb R sensing people’s existential

kinesthetic

MHOIroMepHasd WTYKa interpersonal

feelings and motives

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




YTo Takoe nHtennekT?

S ENE]
B Hayane XX Beka Hapnb3 g

CnupMeH 06HapYXuJ, 4To
OL€HKMW LLIKO/IbHUKOB B

nusical
pa3HbIX TecTax BCe 6bINK discerning
CKOppenupoBaHbl Apyr C ' o
LpYyrom e i

e BblgeneHHbIN gb

d)aKTOp O quantt'iwfymg

: ings,

gens THE TYPES OF nypgliés}z

. INTELLIGENCE i

logical-
mathematical

XO)

tackling

coordinating ;
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yrl po your mind A A
with your body of why we llVf-’.
and why we die

bodily-

e Mutenne o=l kinesthetic o s s Sistantisd
MHOrOMepHasi LTyKa interpersonal

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



YTO Takoe UCKYCCTBEHHbIN UHTENNEKT?

e FEcTb Macca onpeaeneHnin ICKYCCTBEHHOIO
NHTeNNeKTa:

o Bukuneausa: UCKYCCTBEHHbIN UHTENNEKT — Wha |S
CBOWCTBO UHTENNEKTYalIbHbIX CUCTEM

BbINOMHATb TBOPYECKME DYHKLINMKN, KOTOPbIE : e
TPaAULIMOHHO CYMTAlOTCH NPeporaTuBom \
yenoBeKa 7~ N\ ®

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 Bungnte 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 NCKYCCTBEHHbIN NHTENNEKT?

BcMmoTpumca:

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...

9TO OYEHb HEMPUATHOE CMELLEHNE: B
TepMuHe “Al” BCE BpeMsl MyTaroT HayKy U
€€ pesynbTaT, NPUYEM Nof pe3ybTaToM
TOXe KaXXAblX MOHUMAET CBOE

[MpepcTaBbTe, YTO LLUKOJIbHbIN Y4E€OHUK
dn3nKM HasbIBascs 6bl “bonbLion

aZIPOHHbIN KoNnanaep” nnu, eLe TouHee, s
“XonogHbin Tepmosa’...

V/ITMO



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

V/ITMO

YTO Takoe UCKYCCTBEHHbIN UHTENNEKT?

EcTb aaxke opunumanbHoe onpeaenexHue,
[OCT P 59277-2020 «CucTtembl
NCKYCCTBEHHOIO MHTEJIJIEKTA.
Knaccudukaumsa cucteM UCKYCCTBEHHOIO
NHTesNIeKTa»; 34eCb CO CTOPOHbI pesynbTaTa

[13.18: NckyccTBeHHbIN MHTennekT (artificial
intelligence): Komnnekc TeXxHONOrM4ecKunx
pPeLLeHN, NO3BONAOWMNNA UMUTUPOBATD
KOrHUTUBHbIEe GYHKLUMN YenoBeka (BK/toYas
caMooby4yeHune, NOUCK peLleHnin 6e3 3apaHee
3a@aHHOrro afiropuTMa 1 OCTUXEHUE
MHCaKTa) U Nosly4aTb NPU BbINOJIHEHUN
KOHKPETHbIX MPaKTU4YeCKn 3Ha4YnMbIX 3agau
06paboTKM AaHHbIX pe3ynbTaThbl,
COMNOCTaBUMbIe, KaK MUHUMYM, C
pesynbTaTaMn UHTENNEKTyalbHON
AesATeNIbHOCTM YenoBeka.

©ENEPANBHOE AFEHTCTBO
NO TEXHUYECKOMY PEMYNIMPOBAHMIO U METPONOIAK

HALUMOHANBHLIN rocTtp
CTAHAAPT
POCCUMCKON 59277—
©OEQEPALMUU 2020

Cucrembl WUCKYCCTBEHHOIrO UHTenneKTa

KNACCUPUKALIUA CUCTEM UCKYCCTBEHHOIO
WHTENNEKTA

W3panue opuumansHoe
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YTO Takoe UCKYCCTBEHHbIN UHTENNEKT?

e WHTyntuBHO Al — 3TO KOraa
“KOMMNbOTEP HAYNHAET A PROPOSAL FOR THE
pe LaTb 3agayn, ce nyac DARTMOUTH SUMMER RESEARCH PROJECT
noABNacTHblE TONbKO
mopam” (untata us
JlapTMyTCKOro ceMuHapa, o
HEM nosxe) - p mocaen, esesskoateg

N. Rochester, I.B. M. Corporation
C.E. Shannon, Bell Telephone Laboratories

ON ARTIFICIAL INTELLIGENCE

e (CTpaHHOe onpeaeneHue,
npaBaa? BbixoguT, 4TO OHO
BCE BpeMd cMellaeTca?

e No true Scotsman Bo Becb
POCT (M Mbl 3TO MHOIO pas
yBMANM B uctopum Al)...

e YTO 3TO 3HAUYUT B
peanibHOCTN?
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YTO Takoe UCKYCCTBEHHbIN UHTENNEKT?

Peter
Norvig

Acrtificial 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.
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YTO Takoe UCKYCCTBEHHbIN UHTENNEKT?

e JlaTb onpepenieHue,
KOTOpOe BCeM
NOHpaBUTCSA, BpPAA U THE BLINO BDND THE. ELEPHBINT
nosyymTcs OUR. OWN EXPERIENCE. 1S RARELY THE WHOLE TRUTH

e HO MOXHO onucaTb
CJZIOHa Mo yacTam

NO, 1T A WALL

e [lanbLue s Nonpoobyto
pacckasaTb O TOM, U3
Yyero CocTouT
NCKYCCTBEHHbIU
MHTENNeKT (Kak
Haykal), c pa3HbIx
CTOPOH, MO PasHbIM
TUMNam Sketchplanations

Knaccupukaumm
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. /iTMIO
Ha 4yTo AeJINTCH VICKyCCTBeHHbII/I I/IHTeJ'IJ'IeKT?

e [laxkeB XOpPOoWKnNX UCTOYHHNKaAX

Reinforcement
Learning

MOXXHO BCTPETUTb OYEHb CTPaHHblE fnfoarten S Soparie
Learning
KapTUHKN CTPYKTYPDbI /’ imensionaity
n Planning - Reduction
MCKYCCTBEHHOIO MHTENNEKTA okl sy

Unsupervised
Learning

BpoAde BOT TaKUX

. Supervised
Artificial Learning

TOUIMIRLNNG APRACHOE iti i
Jp — e . Cognltlye | Intelligence Automation
o = % Erceed Btio Computing Systems
2 . /@-\= n :
A :; = R Machine
==l Translation
? e 7 Topic
Machine C?I?gl%%ter ) . Mod::ling

i

Learnin
g e | T = Content Natural
= Extraction Language Robotics

L Processing

D - ™=
oot ; ': Ond Robotics 1= Question Generation
e = = S Answering
“.' -.>‘ q ), = .:
Transformers = S i " & PR Information Sentiment
Large I e o .
e Embeddings Teecrﬂagloc_ A Data i = Retrieval Analysis
: = = 1 )

2 gies =| Science

% o _all: ; Example:
= S 84 ! Open Al ChatGPT @

1
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Ha 4yTo AennTtca UCKYCCTBEHHbIN UHTENNEKT?

e Takue KapTUHKN CMEeLLNBAlOT

a
aaaaaaaa

nocTaHoBKM 3agaud (“computer vision”)
n MeToabl ux pewenus (“neural
networks”), u nonyyaetcs epyHaa: NLP
N computer vision CTOAT OTAENIbHO OT
machine learning, xoTa 6e3 06y4eHus
HUKAK HEBO3MOXHDbI...

A S — .:,.. :-: * 0
= . = | XY Computer Z
Machine i @
Pl | earning Vision 2%~ ¥
R
= il Robotics 7=
= =l o s
. '.E‘ = oy
i form: - e
Embeddings 'Is'eecn'::?‘gt[:)c. A Data \ : -

2 gies  =| Science

.
{
m

Reinforcement
Learning

Semi Supervised

’ Learning

Dimensionality
Planning Machine Reduction
System Learning

Deep Learning

Unsupervised
Learning

. Supervised
Artificial Learning

Cognltlye | Intelligence Automation
Computing / Systems

Machine
Translation

Topic
Modeling

Content Natural
Extraction Language Robotics

Processing

Question Generation

Answering

Sentiment
Retrieval Analysis

Information

Example:
Open Al ChatGPT @

e [laBaliTe He JenaTb TakKuX OLINBOK...



V/ITMO

Ha 4yTo AennTtca UCKYCCTBEHHbIN UHTENNEKT?

e BoT 60nee paszymMmHas obuiasa knaccudumkauymsa metogos Al

e 34ecb BUAHO, YTO MaLLMHHOE o6yqume — JINWb 4aCTb
MCKYCCTBEHHOIO UHTENJIEKTA... HO 60/bllas YacTb, U Ha4YnHas ¢ 1990-

X BCE 60/blLUe CI)aKTVILIeCKM eANHCTBEHHAaA

Artificial Intelligence

l
1

Machine Learning Decision Making Natural Computing
fre——
T S o S Rule Based
Systems

Evolutionary Swarm

Computation il Intelligence




. I/ITMIO
Ha 4yTo AeJINTCH VICKyCCTBeHHbII/I I/IHTeJ'IJ'IeKT?

[ BHyTpVI MalWnHHOTIO O6yLIeHVIFI, KOHEYHO, TOXXe MHOIro HTepecHoro

e KcTatmn, a uto 310
BOObOLLEe Takoe? il

"

Semi- ]
Supervised |
Learning

Big Data
Visualisation

Lot

ra

Lane Finding ;r::edction

F
H
|

Classification

2D to 3D
Modelling _ s

Machine Supervised
Learning Learning

Pattern Modelling Image Generation

Advertising Reach
Prediction

Sales Growth
Prediction

¢ : Customer T
Segmentation
Recommender 7 e
Systems Ll..lli |
g T SE R Forecasting
— : Estimating Life
B ]
Expectancy
Targeted
Marketing

By Benjamin Timmermans. http://btimmermans.com
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Ha 4yTo aennTcs NCKYCCTBEHHbIN UHTENEKT?

e YTO 3HAUMUT “MalLnHa oby4yaeTcsa"?

e Mitchell (1997):

KoMnbloTepHasa nporpamMmma What is Machine Learning?

O6yanTCFI Mno 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

HaKonﬂeH NA OI—I bITa measured by P 'um':wrw:“»xe}w; with experience E

OTHOCUTE/IbHO HEKOTOPOTO fom Mitchell
Knacca 3aga4 T v uenesoun
PYHKLMN P, eC/Ii KauecTBOo
peLleHuna aTx 3a4au
(oTHOCUTENbHO P) yNy4llaeTcd
C MoJlyYeHrieM HOBOTO OMbITa.

e OnpepaeneHune cnuLLIKOM obLlee, KOHEYHO, HO Xopollee!



/ITMIO

Ha 4yTo AennTtca UCKYCCTBEHHbIN UHTENNEKT?

B coBpeMeHHbIx Kypcax Al
Bbl Y)Xe BpsAL 1M BCTpeTUTe
YTO-TO KpOMe MaLUMHHOro
06y4YeHUs

Deep learning (rny6okoe
oby4deHne) — nogpasgen ML,
CBA3aHHbIN C HENPOCETAMMU

Generative Al — 310 Mogenw,
Yy KOTOPbIX Ha BbiXoge
CNOXKHble JaHHble Bpoae
TEKCTOB U1 KaPTUHOK; OHWU
He 06a3aHbl 6bITb
HenpoceTaMM nnu BoobLue
oby4yaeMbIMU MOAENSAMUN, HO
MHa4e He nosyyaeTcs...

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

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.

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




. /iTMIO
Ha 4yTo [ennTca MCKYCCTBEHHbIU NHTENNEKT?

chanan -
S RULE-BASED Artificial intelligence (Al)
RULE- EXPERT SYSTEMS The simulation of human intelligence processes by machines,

BASED
SEY%ERT THE MYCIN EXPERIMENTS OF THE STANFORD especially computer systems.
EMS 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

) 0 Generative Al
black and WhIFe N6 |V H Algorithms (such as ChatGPT, DALL-E, Codex) that
cat professorin —>

use prompts or existing data to create new content:
tweeds, standing ( * Written: text, code

at a chalkboard... * Visual: images, videos
* Auditory: audio



o RULE-BASED . XY
Ry EXPERT SYSTEMS ' o a
EXPERT THE MYCIN EXPERIMENTS OF THE STANFORD '(o v\ °

SYSTEMS HEURISTIC PROGRAMMING PROJECT 0 ‘\

c\h Deep learning (DL)

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

29
A distin Q Generative Al
black an Algorithms (such as ChatGPT, DALL-E, Codex) that
cat profes use prompts or existing data to create new content:
tweeds, sta * Written: text, code
at a chalkboard...

* Visual: images, videos
* Auditory: audio




JlaHHble N KX
MO[a/IbHOCTU B
MCKYCCTBEHHOM

MHTENNeKTe
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JlaHHble B NCKYCCTBEHHOM UHTEJIJIEKTE

e Al — 3TO cucTeMbl, KOTOpble nepepadaTbIBalOT AaHHbIe
e EcTb gaxe TepMuH “Hayka o gaHHbIx” (data science)

e liccnepoBaTtenu CTPOAT MoAaesin, KOTopble NMpUHNMarOT Ha BXO[,
HEKOTOPbIE laHHbIE U NpeACKa3bIBalOT TO, YHTO HaM HY>XHO

e Kakue 6bIBatoT gaHHble? Kakune y Hux 6biBatoT MOgasibHOCTU?




V/ITMO

JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

e TabnuyHble paHHbIE:

NMPU3HAKOB HE OYEHb S e

MHOIO, OHM MOTYT 6bITb || + 1o =+ oz

YNCNEHHbIE NN |\ e

KaTeropuasnbHble, 1 | o s omem 0 s s

HY>XHO Ha UX OCHOBE o [ S —

YTO-HUGYAb RN 7 s« i

npeAcKasar R N b
e Hanpumep, cuctema, o Y R

oLieHMBatoLLLas B

BEPOSATHOCTb BO3BpaTa ol o rwme w1 ows s

KpeAuTa, nonyvaet Ha T

BXOJ, HEKOTOPbI Habop = I

napamMeTpoB CaMoro
KpeauTta un YenoBeka,
KOTOPbIA Ha 3TOT
KpeauT npeteHayeT
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JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

e Tab6nnyHble gaHHble: C

O p'HOl)'l CTOpOHb') Survived Pclass  Sex Age SibSp Parch Fare Embarked
npusHaku saHacyxekto- || & 0L . o
T0O M3Bne|.( n CBen B 2 1 3 female 26 0 0 792 S
3 1 1 female 35 1 0 53.10 S
Ta6”MLIKy' STO 60ﬂee 4 0 3 male 35 0 0 805 S
npocTasa cutyauus
= ¢ ’ e = ’ s Sflrvived Pclass Sex Age SibSp Parch Fare Embarked
o C pApyrovi CTOpOHbI, Takne J*I ° "™ 7 ° ¥ =g o 0 s s
97 1 1 male 23 0 1 6336
.u.aHHbIe MOYTHU Bcerﬂ.a 98 1 2 female 34 0 1 2300 ! 2 S e 12 - ek £
o 2 0 1 male 9 0 2 886 S
Tpe6y|_OT HeKOTOpOM 99 0 2 male 34 1 0 26.00 g = E—— z S z
npeﬂo6pa6OTKM, n KpOMe 4 0 2 male 40 2 0 -009 S
TOro YacTo 6yayT UMeTb ] § i s W @AE 5
pa3Hy|'O anpOﬂy’ L-IT() 996 0 2 female 30 1 0 1236 S
.o 997 1 3 female 32 1 0 -088 S
CO3|D.aeT 998 0 3 male 42 0 0 572 S
,EI,OI'IOJ'IHI/ITeJ'IbeIe 999 0 3 male 13 0 0 649 S

TPYAHOCTY

e Jla n MeHblle Takux
AaHHbIX 6yaeT 06bI4YHO
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JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

e [locnepoBaTenbHOCTMU:
AaHHble NpeacTaBAOT
cobowm
nocnepoBaTesibHOCTU
UNn Yyncen, unu
ANCKPETHbIX TOKEHOB " (/-'\ g

- / L
/,
-

|

|

|

e Hanpumep, aHanus |

BPeMEHHbIX pagoB (3To 5

BOOO e BO MHOITOM Bikes Sharing Dataset: 6-Month Forecast with Prediction Intervals

OTAeNbHasA HayKa: TaMm N

U cneKkTpasibHble e
MeTOo/bl, U MHOTO Yero

L,pyroro) :
e Kakue ewe npumepsbl

nocnenoBaTe/IbHOCTEN o
Bbl 3HaeTe?




JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

KOHEYHO XXe, TeKCT: 3TO
nocnefoBaTelbHOCTb
cnoB (Mnn 6yKB, Unu
LPYrux Kakux-To
LOUCKPETHbIX TOKEHOB)

Hanpumep, apxutekTtypa
TpaHchopmepa,
KOTopada rnpouseesa Ha
CBET peBOJIIOLUIO
60NbLUNX A3bIKOBbIX
Moaenen,
npegHasHa4yeHa UMEHHO
ANnsi 06paboTKu
rnocnenoBaTe/IbHOCTEN

begins

t

Linear + Softmax ‘

---@--.@---.@--m ..... ,,-*’-4---1-;--.; .............

Encoder Iayer

Decoder layer

élé Claude
E Gemlnl

©

GPT-5 j

Encoder Iayer

Decoder layer

T

Input embedding layer ‘

LT"'ETEJ """""""

Output embedding layer

R

Les sanglots longs des violons

111

When a sighing beging - —




JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

30

30 5a.1 60

e 3BYK — 9TO TOXeE
nocriegoBaTesIbHOCTDb,
Ha 9TOT pa3 OTCYETOB-
aMnnnTyn, 3gecb
pacno3HaBaHue U
CUHTE3 peyn, CUHTES3
MY3blKW 1 TaK ganee

e 3JecCb 0ONIr0e BpeMs
AOMUHUpPOBanu
crneunanmnsnpoBaHHbl
e MeToAbl, CBA3aHHble
CO CneKTpasibHbIM
aHann30M, HO B
nocnegHee BpemMs BCE

3TO TOXKE CMJIOLLHbIE Make a S()ng

end-to-end

HelpoceTy... about anythlng

ShPt audio buPPa\
to start from the
ending timestomp of
the previous segment)

11.227 It found some
food and stopped to
eat [20.1]

L2217 But then suddenl

ShiPt audio buffer
to start from the
Eey?nning timestamp of

the woods [23.47"

the previous Segmeﬂt




JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

Perception (Sensors)

e lnun, Hanpumep,
nocnenoBaTenbHOCTb
AEeNCTBUMN Y areHTa
nnn poboTa

Actions (Motors)

® Y HUX, KOHEYHO,
6 Environment Embodied Agent
MOXXET ObITb (virtual / real) (e.g. Robot)
BO3MOXXHOCTb

coBe p laTb Real-world Challenges 8 Distinct Environments

(On an Ubuntu bash terminal)
Recursively set all files in the directory to =

HECKOJ1IbKO pa3Hb read-only, except those of mine. .
( Operating

(Given Freebase APIs) System Database

OENCTBUMN 3aPA3, " | itemmmmanns | ) LLM-as-Agent | | % B _
'{ 4 [Digital%ard
Game

(Given MySQL APIs and existed tables) 7 X Large
- Knowledge
NN Agent )

3‘D'er nocnep'OBa GmdesteMsoverGOasPASSintheMe.}_l Language
T Graph

This i - battle , <
TenbHOCTU ;;;;erM:m‘:’ e ] (( "“ Interaction 0 ‘.

rAmanwelkedlntoan‘zsmumm,onieledabowl ﬁ 1 l- E ?

of turtle soup, and after finishing it, he Interactive House Literal Think
MO ryT 6 blTb committed suicide. Why did he do that? | I Uiz e el e i
J

(On the GUI of Aquawar)
. Environ
(In the middle of a kitchen in a simulator)
i H

-ment
| Please put a pan on the dinning table. . i
MHOIOMEpPHbIMHU %5

f (On the official website of an airline)
Book the cheapest flight from Beijing to Los — Web
Angeles in the last week of July. Shopping «m

Models

\
A

ks

web @ == I
Browsing :




JlaHHble B NCKYCCTBEHHOM MUHTEJIJIEKTE

e [lepexoaum B 2D, Classification Object Detection
3/1eCb rMaBHbIU W W
npumep — 3710, &
KOHEYHO,
KapTUHKMU, OT
Knaccugukaumm
N306paXKeHnn Ao

Capacitor e
CJ/TOXXHbIX 3aaau4
KOMIMbOTEPHOTO
3 p EeHUA. Object Detection Models and their Real-world Applications
pacno3HaBaHUe
06BEKTOB,
cerMeHTaums...

e KcTaTun, CKONbKO
ymcen B 0OObIYHOM
doTorpadpumn?




JlaHHble B NCKYCCTBEHHOM UHTEJIJIEKTE

e B 3D noaBndaroTCcA Kak
co6¢cTBeHHO 3D-
n306pa)keHus
(nupapbl, ToF-
KamMmepbl), TaK U
BUAEO, 1€ TPETbS
KoopauHaTta — 310
Bpems

e Pa3symeeTcq, BUAeo
OObIYHO 1 Class  Score
paccMaTpuBaloT Kak F ‘
nocnenoBaTesiIbHOCTb
KapTUHOK, N MeTobl
nosy4yaroTcs
COOTBETCTBYIOLLUNE
(Ho HeMHoro apyruel)

Swing 0.52
Dancing

Salsa 0.39
Dancing

Holding 0.03
hands

Walking 0.01




JlaHHble B NCKYCCTBEHHOM UHTEJIJIEKTE

MynbTuMopanbHble
Moaenn o6beaAnHAoT
HECKOJ1bKO
MoOJJaJIbHOCTEN

fluBapb 2023

Hanpumep, Bugeo
yacTo 6blBaeT co
3BYKOM

Nnn, Hanpumep,

text-to-image mogenu,
KOTOpPble PUCYIOT
KapTUHKK Mo
TEKCTOBOMY 3anpocy

Hoabpb 2024

Y HUX, Kak Bbl 3HaeTe,
TOXe 60/1bLUOW
nporpecc 3a
rnocnegHue roabl

OkTA6pb 2025




JlaHHble B NCKYCCTBEHHOM UHTEJIJIEKTE

e OTO OYeHb rpyoas
Knaccupukauyms,
MHOIO€e NPOTEKJI0
CKBO3b Manblbl

e Hanpumep, medical
imaging — 3TO nHoraa
He COBCEM TO Xe
caMoe, YTO OOblYHbIe
KapTUHKMW

watched by both users

e A peKoMeHpaTeslbHble
CUCTEeMbl — He COBCEM
TO XXe caMoe, 4YTo

aHanu3 TabnnyHbIX By 0
OadHHbIX B LIEeJIOM N similar users ‘
OO’)) .
e Ho B 0o6LLeEM TaK LN RO
Yo, W
Sr



9TO 04YeHb rpybas
Knaccupukauyms,
MHOIO€e NPOTEK0
CKBO3b Nanblbl

e Hanpumep, medice
imaging — 3T1Q

watched by both users

, similar users ‘
fec‘o,,) “
) A0
® HO B Ooex€M Tak oy L




[TocTaHOBKW
3a/1auv B
MaLUMHHOM
0by4YeHNM




Buabl nocTaHOBOK 3ajau

e Ha aToin knaccudurkaumm faBanTe ocTaHOBMMCS NONoOApPO6Hee...

|

3apgaun MalKnHHOro obyyeHus

<

|

O6yyeHue ¢ yuntenem
Supervised learning

D = {(&n,yn)}n-1
ObyyaeM p (y|x)

O6yyeHue b6e3 yuurtens
Unsupervised learning

D = {(wn)}ﬁrzl
Obyyaem p(x)

i Oby4yeHue ¢ nogKpenseHueM i
Reinforcement learning

D cobupaet areHT

Obyuyaem cTpateruio

Knaccudukauyms

—> Classification

Yy KaTeropuasbHad

7

-
) CokpawieHue

pa3MepHOCTH
1= Dimensionality

/ reduction

\

Perpeccus
Regression
Yy HenpepbiBHas

[

J\.

Knacrepusauus
— Clustering

-\.)

MpsaMoe RL
Direct RL
ObyyaeM 7 3 onbiTa

N\

N

Henpsamoe RL
Indirect RL

Obyyaem Mogenb Mupa
J

J
~




O6yyeHue C yunTenem

e 06yyeHue c yuutenem (supervised learning): koraa B JaHHbIX €CTb U
BXO/bl X, ¥ BbIXOAbl Y, M 3a7la4a B TOM, YTO6bI NpeacKasaTb BbIXo Y
A7 HOBOTO BX0O/1a X, TO €CTb 06y4nTb hyHKLMIO y=f(X)

[ )

#
- _-

Cobaka Kouwwka VTKa CBUHBS

Mopenb

Kraccudukaumm
——
. 4 -

Cobaka Kouwka VYTKa CBUHBS




O6yyeHue C yunTenem

e [lpumepbl 3aa4 06YYEHUS C YUYUTENEM:

Y 4 Fita line through the data
-
@
/.//
% j@/’ e
O] =
g ® & od ¢ ¥
a /’,/’ ® - .
@ ~ @ mite container shi motor scooter
PY o/f/ o 'céﬁnﬁrlp ‘motor scooter
~ @ black widow lifeboat go-kart
ﬁ// cockroach amphibian moped
L tick bumper car
golfcart

square feet (sq.ft.)g\ X

vl mushroom c aa : ascar cat
ENCODER DECODER vertible agaric | monkey
grille mushroom spider monkey

pickup jelly fungus elderberry titi
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O6yyeHune 6e3 yuuTens

e 0O6yyeHue 6e3
yuuTtens
(unsupervised
learning):
Koraa B
L aHHbIX eCTb
TONIbKO BXOAbl
X, M 3af1a4a B
TOM, YTOObI...

e ABuYem
3a0au4a,
cob6CTBEHHO?




O6yyeHune 6e3 yuuTens

e O6bIYHO — B COKpaLL,EHUU Pa3MEPHOCTH

e CaMmblii pagnKanbHbI NPpUMeEpP — KnacTepusauus

10

Clustering

-3

Lotent Space

Classification

2

mr— Regre,ssbn

Input Data

\ Reconstruction




Koraa yuntenb nossBNSETCA caM CO60M

e BaxHbllhi nogknacc obyvyeHus c yuntenem — self-supervised learning,
KOr/Zia BbIX0O/lbl HE HY>XHO pa3meyaThb

e TO/IbKO TakK MOXXHO NOoJIY4YUTb AOCTATOYHO A aHHDbIX, YTOODI O6y‘-IaTb C
yqyntenem Mmoaesnim ¢ MuWuinapaamMmum rnapaMeTponB

e [NaBHbIV NpuMep — A3bikoBoe MogenupoBaHue (language modeling)

r—
summer's
89 — _—» [0S
Shall | compare thee to a ... - 0 -
S & —_ > spring
3 \ network
/ g,_ day
T — —» nlght
Shall | compare thee to a summer's... =» 29 — end
3 - /\“ eve

(

&



O6yyeHune c NogKpensIeHNEM

e 06yuyeHue c nogkpenneHuem (reinforcement learning) — a1o pasaen
ML, B KOTOPOM areHT “XXMBET" B OKpYXKalolLlel cpesie U cobupaet
naTaceT Asia obyvyeHus no xondy aena

e [119 3TOro HY>XHO CyMeTb peann3oBaTb OKPYXXatoLLY0 Cpeay, KoTopas
6yneT naBaTb Harpagy; HanpuMmep, peaynbTaT NapTun B LLaxMaTbl UK
KOPPEKTHOCTb loKa3aTeNbCTBa B MateMaTuKe

@ ™ ~ ™
AreHTt Okpy)xawuwiaa cpeaa
Agent > Environment
Ctpaterus m(s,a) HAeicTteue / Action A, Ounamuka p (s',r|s,a)
<L J \ W,

BosHarpaxxpenue / Reward Ry

CocTosiHue / State Sy



PaHHAA nctopus
MCKYCCTBEHHOrIO
MHTenJieKTa




PaHHAA nctopus

[edecT co3paBan cebe pob0TOB-aHAPOUOB,
HanMnpuUMep rMraHTCKoro 4YenoBeKonog06HOro
pob6oTa Tanoca

® ﬂI-O6OI'IbITHO, YTO CHUTAJIOCDL MNMPOCTbIM, a YTO
C/NOXXHbIM TOrAaa

THE
TALO-S
PRINCIPLE
REAWAKENED



PaHHAA nctopus

e B aBpaamunueckunx penuruax bor cosgan
YyenoBeKa rno cBoemMy obpasy n noaobuio us
[NIUHbI, CMELLIAHHOW C pa3HO0bpa3HbIMU
XNOKOCTAMM

e [lepBbiMU ObININ, BUANUMO, LUYMEPDI, Y KOTOPbIX
6or Mapayk coTBOpwS YenoBeKa 13 rnHbl,
CMeLLUaHHOM CO C/IFOHOU N KPOBbHO




PaHHAA nctopus

e B nypenckon Tpaguumnm
0C060 Myapble paBBUHbI
MOl co3faBaTthb U
OXXUBNATb FOJIEMOB,
NCKYCCTBEHHbIX Noaen

e 31eCb TOXe eCTb
nrobonbITHaaA getanb




CpeOHue Beka

m
I

o

e AnbbepT Benuknim narotoBun
NCKYCCTBEHHYIO rOBOPSILLYHO
ronosy (4YeM o4eHb
paccTpoun domy
AKBWHCKOT0)




CpeaHue Beka

e Anb-Ixasapu (Xl BEK) UCKyCHO cO3aBall C/IOXHble aBTOMaThl,
KOTOPble MHOrAa UMenu (popMy XXUBOTHbIX U Ntoaen




CpeaHue Beka

e B koHue Xl Beka PobepT Il o/ApTya NnpuBE3 B CBOW 3aMOK dieH
(Hesdin) ntanbsaHckoro pbitapsa PeHo KyaHbe, KOTOpbI co3aan cag,
MeXaHU4YeCKUMU AUKOBUHKaMMU




CpeOHue Beka

e JleoHapao ga |
BUHYM f
npuayman (Ho, | i
BUAMMO, TaK U ::E* s
He caenan) ' |
MeXaHN4ecKoro ;~
pbiLaps,
yripaBAsieMoro
CUCTEMOU
TPOCOB

S Ap ;h‘[“;i‘)m PPN \ J A MY :)

v Anardiutaame s lacsis “ J o o

ey wonaleg. ajeds l o -



ABTOMAaTOHbI )Xake-Llpo ATIVIO

e (CaMble noTpdacarLlme aBTOMaTbl TAKOro poga — aBTOMaTOHbI [bepa
YKake-[lpo (Jaquet Droz): “My3sbikaHT MapuraHHa
Kannurpag LLapnb”

n o

, PuncoBanblUnK

n o

AHpu',




A 4TO e matemaTuka?

e MaTtemMaTuka, KOHEeYHO, OTCTaBana; BOT JlorMyeckasa MallnHa
PanvmyHpa Jlynnusa, Hanpumep




dunnocopus

e MenbHuua JlenbHuua —
(haKTUYEeCKN KUTancKas KoOMHaTa
I>xoHa Cepna, HO B XVII Beke...




MalunHbl Yapnb3a babouaxa

e Yapnbi b36buax npuayman nsa
TUNa MaLlunH

e Difference Engines — 310
KasibKy/ATOPbl Ha OCHOBE
CJTIOXKeHUs, KOTOPbIW MOT
BbIYMCNATb TAabNULbI
NOJIMHOMUANbHbIX QYHKLMNA U
TOMy nofo6Hoe; B 1832 oH
co3fan npoToTUMN YacTu TaKoU
MaLLWUHbI

Il = J
= 4 =

2l 1= W=

e Analytical Engine — 3710 yXxe
NporpaMMmpyeMbli KOMMbIOTEP,
ynpaBnsieMbl neppokapTamMu; HO
NOCTPOEH Obl/1 TONbKO
ManeHbKUN KYCOYeK yXXe nepea
cMmepTbto babbuaxa B 1871
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JlnTtepartypa

e “(PdpaHKeH-
LUTEWH, UNU
CoBpeMEHHbI
n Npometen”
Mapwu LLennwu,
‘R.U.R”
Kapena
Yaneka,

W Kapen YANEK
1890-1938

3apybexHas [] daHTacTHKA

FRANKENSTEIN ;

Aarlsiee , A.A31uMOB
Be3 .u'e THE MODERN PROMETHEUS. 3 A’{(POI/II-I A
L Tes POBOTEXHUKMU

COOpHMK HayuyHO (haHTaCTUUYECKUX paccka3oB

e KcTaTu, y)xe B E
Y
Did X request thee, Maker, from my clay
3T M X To mould me man ? Did 1 solicit thee
From darkness to promote me
Lonzon :
BO3HUKaeT o
LACKINGTON, HUGHES, HARDING, MAVOR, & JONES,
FINSBURY SQUARE.
TemMa =

U3JATEJbCTBO *MHUP+ MOCKBA




JlnTtepartypa

“OpaHKeH-
LUTEUH, NN

CoBpeMEHHbI
n NpomeTten”
Mapu Wennuy,
‘R.U.R”
Kapena

A.A31UMOB
TPU
3AKOHA
POBOTEXHUKHAU

COOpHMK HayuyHO (haHTaCTUUYECKUX paccka3oB

BO3HMU
TemMa
onacHocTu Al

U3JATEJbCTBO *MHUP+ MOCKBA



[lepBble Wwaru
Al Kak Hayku




[lepBble Warm computer science

e Knop LLeHHoH: “A Symbolic Analysis I
of Relay and Switching Circuits”

(1936); noxxanyn, ny4yiias R ——
Marmucrepckas auccepraums B |
MCTOpM M Claude Elwood Shannon

B.S., University of lLiichnigan
1935

Submittec in Partiasl Fulfillment of the
Requirements for the Degree of
KASTER OF SCIELCE
from tne
lassacanusetts Institute of Tecanolecgy

1940

Signazture of Author,

Denartment of Electrical Engineering, August 10, 1937

Signature of Professor
in Crarze of Researcn

Signsture of Casirman of Department
Comuzittee on Graduate Students A

/
X




[lepBble Warm computer science

e KoHpapg Llyse: nepBbi nporpaMmMmpyembli
kKomnbtoTep Z1 (1936), nepBbii peanbHO Sctiten zur Daenverareiung Band
paboTaBLKnit kKomnbtoTep Z3 (1941); Bce
yTepsiHbl Npyu 6oMbapanpoBkax bepnunnHa

Rechnender Raum

e Cuyuntan yctpomncTteo BceneHHOU NOXOXNUM
Ha ceTb KoMnboTepoB; Rechnender Raum —
«Bbl4MCnnTeNIbHoe NPOCTPaAHCTBO»

Zuse
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KnbéepHeTtuka Hopbepta BuHepa

e HopbepT BuHep: cpeaun npoyero,
OCHOBaTE/Ib KNOEPHETUKMU

N -rm
1053

e Hayka o0 camMmoperynupyroumxcs

opraHn3Max, n XuBbiX, N UCKYCCTBEHHDbIX CYBERNETICS

e 3aN10>KUJ1 OCHOBbI U UICKYCCTBEHHOIO CONTROL ano COMMUNICATION
IN THE ANIMAL anpo THE MACHINE
UHTENIEKTA, U KOTHUTUBHbIX HayK, U
aHaNoroBbIX BbIYUCIEHUN... NORBERT WIENER

olessor of Mathematics a1 the Massachuserts lastiture
of Techmol

Guest Tovestigater 3t the Iastirato Nacieaal de Cardiologin
de Méxice.,

PARIS
HERMANN & C'*, EDITEURS

6, Ros 9o In Sorbonne, €

THE TECHNOLOGY PRESS JOHN WILEY & Sons. Inc.
Cambridge, Mass. 40 Fourty Avs, New York G y
1948 |




/ITMIO

Makkannox u ['utTc: Moaenb HeUpPOHa

LOGICAL CALCULUS FOR NERVOUS ACTIVITY 105

e McCulloch, Pitts (1943): nepBas
MaTemMaTuyeckas Mofesb
HEeMnpoHa, o4YeHb NoxoXKas Ha
COBpPeMEHHbIEe (1 Ha NpaBAay
XXN3HM)

e PaboTa CO CTOPOHbI
MaTeMaTUYeCKOM NOTUKU, N 3TO
nokasaTtesibHO

Node of
Ranvier

Schwann cell

Myelin sheath
Nucleus



JlapTMyTCKNUN ceMUHap

[ ﬂ'apTMyTCKMﬁ CeMMHap ('] 956) A PROPOSAL FOR THE
DARTMOUTH SUMMER RESEARCH PROJECT
CaMas aM6V| LNO3HaA ON ARTIFICIAL INTELLIGENCE
MPaHTO3adABKa B UICTOPUHN
NH(pOPMaTUKN

J. McCarthy, Dartmouth College
M. L. Minsky, Harvard University

e [IxoH Makkaptu (John '* N Kogmnierl LB, Comporstin
McCarthy), MapBuH MUHCKM |
(Marvin Minsky),

A Proposal for the

DARTMOUTH SUMMER RESEARCH PROJECCIA?; ARTIFICIAL INTELLIGENCE

Knop LLleHHOH W (1 - g (O
CIaUde Shennon We propose that a 2 month, 10 man study of artificial intelligence be
)
HaTaH Nab carried out during the summer of 1956 at Dartmouth College in Hanover, New
Hampshire. The study is to proceed on the basis of the conjecture that every
PouecTtep
. aspect of learning or any other feature of intelligence can in principle be so pre-
(Nathaniel
cisely described that a machine can be made to simulate it. An attempt will be
ROCheSter) made to find how to make machines use language, form abstractions and concepts,

solve kinds of problems now reserved for humans, and improve themselves.



JlapTMyTCKNUN ceMUHap

e U a1y 3aaBKy nogaepxanu! e e
e 370 6blJ1 CEMUHAP, KOTOPbIN 3a5T0XKUI g
OCHOBbI BCEIO MUICKYCCTBEHHOIO oSl s eench Arow

17 Union Square West

WHTENIeKTa KaK HayKu Seu filoow Tour
s e ; Dear Ray:

You are one of the people
we should like to invite to the
"Summer Research Project on Artifi-
cial Intelligence."

Terms: $1,200 - $900 of
which will probably count as a fel-
lowship and be tax free, plus
traveling expenses.

Dates: June 18 to Aug. 17

Place: Hanover, N. H.

(a cool place).
Can we count on you?

Best regards,

ol

John McCarthy

JMcC :MA
J. Mc Gt e S hanu Some [
o M Aoise 7 ¢ aa g:ra:w St
S cis I
Jobn 1 wd sdﬁ'&sgt o€ ttuwia .|
Q' So (e--xe-u;m 'k(-((od\
F wkiam B35 5o - Newell
SluagoA.

s 4 |



[NepuenTtpoH Po3eHbnaTTa

® I_IepBb“:;| nepl-'.enTpOH (Rosenblatt; FIG. 1 — Organization of a biological brain. (Red areas indicate

active cells, responding to the letter X.)

1958) pacno3HaBan uudpbl e

Mosaic of Projection area System Response
Sensory (In some models) (A-units) Units
Points

e 370 bblna NepBas peasibHO :

paboTatoLLlas Moaesib MaLUHHOIO R o
oby4eHus, 0eNCTBUTENIbHO OAUH . - !
NCKYCCTBEHHbIN HEUPOH C T e e PSS

anropMTMOM 06yYeHuUs Ha NpumMepax =t




[NepuenTtpoH Po3eHbnaTTa

e /noanse

NEW NAVY DEVICE

Hero LEARNS BY DOING
OHEHb Psychologist Shows En'\bryo\
Jaxe of Computer Designed to
Read and Grow Wiser
Bepunun! _

WASHINGTON, July. 7 (UPI)
—The Navy revealed the em-
bryo of an electronic computer
today that it expects will be
able to walk, talk, see, write,
reproduce itself and be  con-
scious of its existence,

The embryo—the Weather
Bureau's $2,000,000 “704"” com-
puter—learned to differentiate
between right and left after
fifty aftempts in the Navy's
demonstration for newsmen.,

The service said it would use
this principle to build the first
of its Perceptron thinking ma-
chines that will be able to read
‘and write, It is expected to be
'finished in about a year at a
cost of $100,000.

Dr. Frank Rosenblatt, de-
signer of the Perceptron, con-
\ducted the demonstration. He
said ‘the machine would be the
first device to think as the hu-

ings, Perceptron will make mis-
takes at first, but will grow
wiser as it gains experience, he
said, 3

Dr. Rosenblatt, a research
psychologist at the -Cornell
Aeronautical Laboratory, Buf-
falo, said Perceptrons might be
fired to the planets as mechani-
cal space explorers.

Without Human Controls
. The Navy said the perceptron

would be the- first non-living
mechanism “capable of receiv-

ing, recognizing and identifying
its surroundings without -any
human training or control.”

The “brain” is designed to
remember images and informa-
tion it has perceived itself. Ordi-
nary computers remember only
what ig fed into them on punch
cards or magnetic tape. . |

Later Perceptrons will be able
to recognize people and call out
‘their names and instantly trans-
late speech in one language to'
speech or writing in another
language, it was predicted.

Mr, Rosenblatt said in prin-
ciple it would be possible to
build brains that could repro-
duce themselves on an assembly
line and which would be con-'

!

man brain. As do human be-

scious of their existence.

1958 New York
Times...

In today’s demonstration, the
“704” was fed two cards, one
with squares marked on the left
side and the other with squares
on the right side.

Learng by Doing

In the first fifty trials, the
machine made no distinction be-
tween them. It then started
registering a “Q” for the left
squares and “O” for the right

squares. ,
Dr. Rosenblatt said he could
explain why the machine

learned only in highly technical
terms. But he said the computer
had undergone a ‘‘self-induced
change in the wiring diagram.”
The first Perceptron will
have about 1,000 electronic
“association cells” receiving
electrical impulses from an eye-
like scanning device with 400
photo-cells. The human brain
has 10,000,000,000 responsive
cells, including 100,000,000 con-
nections with the eyes.




Ype3smMepHble oXXuagaHua

e [locne Takux ctaTeu
HeyauBUTENLHO, YTO NOAN
XAanu, 4to ckopo éyaet Al-
pPeBONOLMSA B 06bIYHOM
YXXU3HU

e Ho eg, Kak Mbl 3HaeMm, B 1960-
e rofbl He CNy4YnnocCs...

e Torpa no-HacrtosLemy
PELLUNTb CITIOXHble NPO6IEMbI
WCKYCCTBEHHOIO UHTeNeKTa
6b1710 HEBO3MOXXHO; HO Nt0AN
9TOro, KOHEYHO, He MOIn
3HaTb 3apaHee




[Tpob6nemMbl NepuenTpoHOB

e Hanpumep, oanH NepUenTpoH — 3TO training set

JINHENHbIN KNaccupunkaTop, OH MOXET IR e o s L F R
75 .'..E' S . ® s . ',’. ces a3 ::.
TOJIbKO FMNeprnsioCKOCTb NPOBECTYU Mo Sk Cedby S el o
PN s S A s
e Jli0oAM 3TO NOHAMN U MOYEMY-TO SR o 3
04 % f .'l o0’ 3% '.:'.."'.l.' e S ce L
pasoyapoBasUCh... XOTS BPOAE Obl yXxe P
ELE A A L R PR X o%’
6b1/10 AICHO, YTO MOXXHO CTPOUTb AN S e : oA R
—50 A -.o‘.:.. :.... 0. .S .l.o. . A :-: :-.
KOMMNO3Uuun nepuenTpoHOB | B e ‘ 4 Fhag e
class 1 *» :'.'0 ’ bt T WL ‘..:': ..:
e Ho BCE e 310 6b1710 OAHOIN U3 NPUYMH e

3NMbl NCKYCCTBEHHOIO UHTEJIJ1IEKTA

e Minsky, a
Papert (1969): %\-\%E
Perceptrons E/@/ ’

g

%

e Bropada npuynHa | perceptrons
6bln1a eLé &g Y ‘
WHTEpecHee, HO O TS
Hel YyTb NO3Xe... ™~

& —

(5/

M. Minsky S. Papert




AnaH TbHOPUHT:
6onblUe YeM TeCT




AnaH TbHOPUHT

OcHoBaTesnb TeopeTn4ecKom
NHPOPMaTUNKMK

1936: paboTa, BBOAsILLAA
MallnHbl TbrOpUHra —
YHMBEpPCanbHOW MalLWUHbI; B
camom paboTe 3TO eLé
NPUMEHANOCH K
HepaspeLnMoCTH
Entscheidungsproblem: HeT
anropuTtMa, KOTopbin MOXeT
3a KOHEYHOEe BpeMsi PELLUTD,
AOKa3yeMo 1 yTBEPXXAEHMNE

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
THE ENTSCHEIDUNGSPROBLEM

By A. M. TuRrING.
[Received 28 May, 1936.—Read 12 November, 1936.]

The ‘“computable” numbers may be described briefly as the real
numbers whose expressions as a decimal are calculable by finite means.
Although the subject of this paper is ostensibly the computable numbers.
it is almost equally easy to define and investigate computable functions
of an integral variable or a real or computable variable, computahle
predicates, and so forth. The fundamental problems involved are,
however, the same in each case, and I have chosen the computable numbers
for explicit treatment as involving the least cumbrous technique. I hope
shortly to give an account of the relations of the computable numbers,
functions, and so forth to one another. This will include a development
of the theory of functions of a real variable expressed in terms of com-
putable numbers. According to my definition, a number is computable
if its decimal can be written down by a machine.



AnaH TbHOPUHT

e (QOcHoBaTenb
TeopeTnyeckomn
MHpOPMaTUKN

e 1938: kcTaTy, Yepes aABa
roga TbOPUHI MOLLEN
Aanblie U paccMoTpen
MaLUMHbI C OPaKyJioMm,
KOTOpPble MOTyT BbIATU 3@
PaMKUN BbIYUCIIMMOCTHU; 3TO
O4YeHb Ba)XXHas
KOHCTPYKLMUA B C/TIOXXHOCTH
N NOrnkKe cemyac

j o B U B

o B2

SYSTEMS OF LOGIC BASED ON ORDINALSt

By A. M. TuriNG.
[Received 31 May, 1938.-—~Read 16 June, 1938.]

Introduction

. The conversion calculus. Godel representations ...
. Effective calculability. Abbreviation of treatment

Number-theoretic theorems ..
A type of problem which is not number-theoretic

. Syntactical theorems as number-theoretic theorems

Logic formulae ...

. Ordinals ...

. Ordinal logics .

. Completeness questions :
. The continuumn hypothesis. A digression ...
11.
12.

The purpose of ordinal logics
Gentzen type ordinal logics ...
Index of definitions
Bibliography
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172
174
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178
189
198
213
214
217
225
228



AnaH TbHOPUHT

e Bce 3HaOT, UTO TbHOPUHT
pasragan cekpet Enigma

e 1940: ToropuHr BMecCTe C
[opaoHOM BenumaHom
co3nan The Bombe,
MaLUnHy ons
AekoaupoBaHuAa Enigma




AnaH TbHOPUHT LS

Ho B bnetunu-napke oH caenan
He TOJIbKO 3TO

1942: TbtopuHr pa3paboTarn
“Turingery”, MmeTopg B3510Ma
LLINGPOB, KOTOPbIN NPUMEHSJICS
Ans MawuH Lorenz

%En!ilf"v \
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AnaH TbHOPUHT

e Ho B bnetunu-napke oH cgenan
He TOJIbKO 3TO

o 1944-1945: mawwnHa Delilah gns
KoAMpoBaHUA YesioBe4yecKoro
ros1oca; B HeM 6bI/IN, B YaCTHOCTMN,
reHepaTopbl NceBAOCy4YauHbIX
ymncen



AnaH TbHOPUHT

Intelligent Machinery

e (OcHoBaTesIb NCKYCCTBEHHOIO A. M. Turing
—19b6
NHTEeNNeKTa EhE==3Ebed

Abstract

The possible ways in which machinery might be made to show intelligent
behaviour are discussed. The analogy with the human brain is used as a
guiding principle. It is pointed out that the potentialities of the human

e 1948: Intelligent Machinery

e TblOpUHI BBOAMT unorganized

machines: A-Tuna intelligence can only be realized if suitable education is provided. The
investigation mainly centres round an analogous teaching process applied

(d) MKCUPOBaHHaA CeT b) U to machines. The idea of an unorganized machine is defined, and it is suggested
_ that the infant human cortex is of this nature. Simple examples of such
B-Tna (C ynpasiA€MbIMU machines are given, and their education by means of rewards and punish-
"C|/| Hancam n” , T.€. ments is discussed. In one case the education process is carried through until

the organization is similar to that of an ACE.

N3MeHAEMbIMUA CBFI3FIMM)

i) (1) (2)
e OH psIMO o6cyXAaaeT 1r ‘3 ' er
obyyeHune yepes ) 3
nooLllpeHne/HakasaHune u 3 4 S
reHeTUYeCKuUn NoncK g : 4
KoHbUrypaLuit ’ : i (4) (5)

e JTO paHHSASA, HO OYeHb AcHas
opMa KOHHEKLIMOHU3MA



AnaH TbHOPUHT

e (OcHoBaTeNb NCKYCCTBEHHOIO UHTENJTEKTA

e 1948: Turochamp

e TbIOPUHI NpuayMasn anaropuTm A4S Urpbl B
LLaxMaTbl; MporpamMmMmnpoBaTb ero 6bis1o
He Ha YeM, HO TbHOPUHI ero YeCTHO
aMynmMpoBan Ha bymMmare; HECKOJIbKO
HefeNlb OHW Urpanu NapTuro ¢ ANIMKOM
[neHHn (aBTOPOM KOMOUNATOpa AJis
kKomnbtoTepoB Manchester Mark 1)

[Event "Paper machine - Human"]
[Site "Manchester, UK"]

[Date "1952"]

[Round "?"]

[White "Turochamp"]

[Black "Alick Glennie"]

[Result "0-1"]

l.e4 e5 2.Nc3 Nf6 3.d4 Bb4d 4.Nf3 do6 5.Bd2 Nc6 6.d5 Nd4 7.h4 Bgd 8.ad Nxf3+
9.gxf3 Bh5 10.Bb5+ c6 11.dxc6 0-0 12.cxb7 Rb8 13.Bab Qa5 14.Qe2 Nd7 15.Rgl Ncb5
16.Rg5 Bgb6 17.Bb5 Nxb7 18.0-0-0 Nc5 19.Bc6 Rfc8 20.Bd5 Bxc3 21.Bxc3 Qxa4d 22.Kd2
Ne6 23.Rg4 Nd4 24.Qd3 Nbb5 25.Bb3 Qa6 26.Bc4 Bh5 27.Rg3 Qa4 28.Bxb5 0xbb 29.0xd6

Rd8 0-1



AnaH TblOpUHr

e (OcHoBaTeNb UICKYCCTBEHHOIO

UHTEJ1J1IEKTAa M I N D

e 1950: Computing Machinery A QUARTERLY REVIEW
and Intelligence qE |
PSYCHOLOGY AND PHILOSOPHY
e B aTOM paboTe Kak pas cpasy | _
e BBOAUTCA TeCT TbropuHra
. § I—COMPUTING MACHINERY AND
4epes urpy B MMMTaLIO | INTELLIGENCE

I ProPOSE to consider the question, ‘Can machines think ¢’
This should begin with definitions of the meaning of the terms
“machine ’and  think ’. The definitions might be framed so as to
reflect so far as possible the normal use of the words, but this
attitude is dangerous. If the meaning of the words ‘ machine’
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e KcTaTtu, B ncxogHoun
hopMynMpoBKe TecTa TblOpUHra
6blfla UHTEpecHasa aeTtarnb,
KOTopas cenyac 06bI4HO
TepseTcs

e [loyeMy TecCcT TbrOpUHIra — 3TO
He4yecTHada urpa?

e MOXHO N 3TO UCNpPaBUTb?




AnaH TbHOPUHT

e 1950: Computing Machinery
and Intelligence

e |I3HayaNlbHO TecT 6blJ1 TaKOMN:

The new form of the problem can be described in terms of
a game which we call the ‘ imitation game’. It is played with
three people, a man (A), a woman (B), and an interrogator (C) who
may be of either sex. The interrogator stays in a room apart
from the other two. The object of the game for the interrogator
i8 to determine which of the other two is the man and which is
the woman. He knows them by labels X and Y, and at the end
of the game he says either ‘ X is Aand Yis B’ or ‘X isBand Y
18 A’. The interrogator is allowed to put questions to A and B

thus : ;
C: Will X please tell me the length of his or her hair ?
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e A eulé B 3aTON paboTe TbrOpUHT
paccMaTpuBaeT BO3PaXKeHUs
NPOTUB CBOEro OCHOBHOIO Tesuca:
TOro, YTO MaLUUHbl MOTYT MbIC/TUTb

e Teonormnyeckoe, nornyeckoe
(Teopembl [€aens), apryMeHT oT
caMoco3HaHUA (TbIOPUHT NMPU3HAET, |
YTO 3TO HEMOHATHO YTO TaKoe, HO
NULLET, YTO TanHY CaAMOCO3HaHUSA He
0653aTeNbHO peLlaTb, YTOObI
OTBETUTb YTBEPAUTESIbHO Ha ero
BOMpPOC)

e ELuEe aBa Bo3paXkeHUda 3By4aT
4epTOBCKU COBPEMEHHO...
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9TO Mbl C BaMU
NOCTOAHHO
CJ/IbILLUM U
cerogHs, Npnuyem B
Halle Bpems (B
oTnn4dmne ot 1950!)
Takue
yTBEPXAEHUS
onpoBsepraroTcA
Nnopou B
CUYMTaHHble
MecsAUbl...

(5) Arguments from Various Disabilities. These arguments take
the form, “I grant you that you can make machines do all the
things you have mentioned but you will never be able to make
one to do X . Numerous features X are suggested in this
connexion. I offer a selection :

Be kind, resourceful, beautiful, friendly (p. 448), have initiative,
have a sense of humour, tell right from wrong, make mistakes
(p. 448), fall in love, enjoy strawberries and cream (p. 448), make
some one fall in Iove with it, learn from experience (pp. 456 £.),
use words properly, be the subject of its own thought (p. 449),
have as much diversity of behaviour as a man, do something
really new (p. 450). (Some of these disabilities are given special
consideration as indicated by the page numbers.)

No support is usually offered for these statements. I believe
they are mostly founded on the principle of scientific induction.
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e HyaaTo
npocTo 6e3
KOMMEH-
Tapues...

(2) The ‘ Heads wn the Sand’ Objection. ‘‘The consequences
of machines thinking would be too dreadful. Let us hope and
believe that they cannot do so.”

This argument is seldom expressed quite so openly as in the
form above. But it affects most of us who think about it at all.
We like to believe that Man is in some subtle way superior to the
rest of creation. It is best if he can be shown to be necessarily
superior, for then there is no danger of him losing his commanding
position. The popularity of the theological argument is clearly
connected with this feeling. It is likely to be quite strong in in-
tellectual people, since they value the power of thinking more
highly than others, and are more inclined to base their belief
in the superiority of Man on this power.

I do not think that this argument is sufficiently substantial
to require refutation. Consolation would be more appropriate :
perhaps this should be sought in the transmigration of souls.






