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Machine { |
Learning

06y ueHUM
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O6byueHMe C yUUTENIEM

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)
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Cobaka Kouwwka VTKa CBUHBS

Mopenb

Kraccudukaumm
-

Cobaka Kouwka VYTKa CBUHBS
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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




O6bydueHMe C yUUTENIEM

e [IpuMepbl 3a4a4 0O6YUYEHNRA C yUUTENEM:

Y 4 Fita line through the data
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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
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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



O6bydueHMe 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?




O6bydueHMe 6€3 yUNTeINA

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



Korpga yuuTensp IIOSIBJISIETCSI CAaM 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
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DBBgdna

Hanpumep, Google Knowledge
Graph — 3710 CTpyKTYypa, N3 KOTOpOM
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Florence Price <

American composer

Available on
© Spotify
B YouTube
P Pandora

~ More music services

Florence Beatrice Price was an African-American classical
composer, pianist, organist and music teacher. Price is noted as the
first African-American woman to be recognized as a symphonic
composer, and the first to have a composition played by a major
orchestra. Wikipedia

Born: April 9, 1887, Little Rock, AR
Died: June 3, 1953, Chicago, IL

Education: The University of Chicago, New England Conservatory of
Music, American Conservatory of Music

Children: Edith Cassandra Price, Thomas Jr., Florence Price
Robinson

Albums: Symphonies: no. 1 in E minor / no. 4 in D minor, MORE

Songs

Dances in the Canebrakes
Fantasie Negre
Song To The Dark Virgin

View 15+ more

Florence Price
American composer

OVERVIEW VIDEOS SONGS  ALBUMS LISTEN PEOPLE ALSO ¢

Listen >
(=] = P a o
Spotify YouTube  Pandora Apple Deezer
Music

About

Florence Beatrice Price was an African-American classical
composer, pianist, organist and music teacher. Price is noted as the
first African-American woman to be recognized as a symphonic
composer, and the first to have a composition played by a major
orchestra. Wikipedia

Born: April 9, 1887, Little Rock, AR
Died: June 3, 1953, Chicago, IL

Education: The University of Chicago, New England Conservatory of
Music, American Conservatory of Music

Children: Edith Cassandra Price, Thomas Jr., Florence Price
Robinson

Albums: Symphonies: no. 1 in E minor / no. 4 in D minor, Florence
Price: Violin Concertos, More

PeeonIeK

Top results

W Wikipedia  wiki » Florence_Price

Florence Price - Wikipedia

Florence Beatrice Price (née Smith; April 9, 1887
- June 3, 1953) was an African-American
classical composer, pianist, organist

Years active: 1899-1952

Occupation: Musical composer, pianist
organist; music teacher
Bloaraphy

Personal life and death Rediscovery of works Ci

Songs >

Dances in the Canebrakes
Fantasie Negre
Song To The Dark Virgin

More songs
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PaHHAS UCTOPUS

e [edecTt cospaBan cebe poboOTOB-
aHOpoOMAoB, HANPUMEP MMraHTCKOoro
yenoBekonogobHoro poboTa Tanoca

® J1ItoBOMbITHO, YTO CUYMTANIOCH NPOCTbIM, @ UYTO
C/TOXHbIM TOrga

THE
T-A-L-O-S
PRINCIPLE
REAWAKENED



PaHHAS UCTOPUS

e B aBpaamunueckunx penurunsx bor cozgan yenoBseka rno
cBoeMy o6pasy n nogoobuio 13 rMnHbl, CMeLaHHOW C
Pa3HOOOPA3HbIMU XUOKOCTAMMU

e [lepBbiMK ObINN, BUOUMO, LUYMEPLI, Y KOTOPbIX 60r
Mapayk coTBOpu/ YerioBekKa U3 rMmHbl, CMeLWaHHOW CO
C/MOHON N KPOBbIO

(i




PaHHAA ucTOPUSA

e B nypevickon tpaanumm ocobo
MyZpble paBBUHbI MOI/N
CO3[4aBaTb U OXMBMATb TOIEMOB,
MCKYCCTBEHHbIX ntogen

e 31ecCb TOXe eCTb MobonbITHAA

AeTtalib




CpefHMe BeKka

e Anbbept Bennknm nsrotosurn
NCKYCCTBEHHYIO TrOBOPALLYIO
ronoBy (HeM OYEHb PaCCTPOWUIT
oMy AKBUHCKOIO)




CpepgHMe BeKa

e Anb-[xaszapwu (Xl BeEK) NICKYCHO co3aaBasl CNoXHble aBTOMaThbl, KOTOpbIE MHOMAa
nMmenm gopMmy XMBOTHbIX N NIO4EN




CpepHMe BeKa

e B koHue Xlll Beka Po6eprt Il g/ApTya npnBE3 B CBOW 3aMOK 2aeH (Hesdin)
NTanbsAHCKOro poinapsa PeHo KyaHbe, KOTOpbIW co3aan caj ¢ MeEXaHNYeCKNUMU

ONKOBUWHKAMU

.Eg;*il L

" 141
Al ll\
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CpegHue Beka

e JleoHappo Aa

BuHUM npuayman ” <
(HO, BUAMMO, TaK U ; %

f |
He caenan) _3* b :
MEXaHN4YeCKoro : 1 .3 o £

: i P Ap °in[wl‘)ca PLNrY '-:(S‘J - ""W“)
pbl Ll‘a pﬂ ’ ‘ Al = Anarptaane o)A sl T J A ”""'".'i

b g
= ajon Allng. miadr] T aeeAl

yrnpaBnigemMoro
CUCTEMOMN TPOCOB



ABTOMaTOHBI1 JXXake-IIpo

e Cawmble noTpdacalolme aBToMaTbl TAKOrO poga — aBToMaToHbl [Mbepa XKake-
Ipo (Jaquet Droz): “My3bikaHT MapunaHHa”, “PucoBanbwmk Anpu”, “Kannurpad
LLlapnb”




A 4TO XXe MaTeMaTHukKa?

e MaTtemaTtuka, KOHeYHO, OTCTaBasna; BOT /IOrmyeckaa MallinHa Paﬁmpr,a

Jlynnna, Hanpumep




dunocopus

MenbHunua J1enbHuua — oakTnyecku
KuTackas komHaTta xoHa Cépna, HO
B XVIl Beke...




Maunupl Yapnb3a ba6o6um

Yapnb3s baboungx npugyman gsa tuna
MaLUnH

Difference Engines — 3710
KanbKyNnaTOpbl HA OCHOBE CIOXEHUA,

KOTOPbIV MOl BbIYNCAATb TabULbI
NONMHOMMANBHBLIX QYHKUWUA 1 TOMY
nonobHoe; B 1832 oH co3aarn
NPOTOTUM YAaCTN TAKOW MaLLUMHbI

e Analytical Engine — 370 yXxe
nporpaMMmnpyemblii KOMMNbOTEP,

SLACN K E T BN
e

yrnpasnsaeMbln nepdokapTamm; HO
NOCTPOEH Obl/1 TO/TbKO MaNEHbKU
KYCOYEK yXXe rnepeq CMepTbIO
B>66uaxa B 1871
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JInTepaTypa

“PpaHkeH-
LUTENH, NN
CoBpeMEHHbIN

[MpomeTen”
Mapwu LLennw,
“R.U.R.” Kapena
Yaneka, panee FRANKENSTEIN ;

oR,

Kapea YAINEK
1890-1938

3apybexHas D cdaHTacTMKa

A.A31MOB
TPU
3AKOHA
POBOTEXHUKUAU

COOpHUK HayuyHO (haHTaCTUUYECKUX Paccka3oB

Be3ge...

THE MODERN PROMETHEUS.

KCTa T M 9 y>Ke B IN THREE VOLUMES,

—

3T M X I-I p O M 3 B e - Did ¥ request thee, Maker, from my clay

To mould me man ? Did 1 solicit thee
From darkness to promote me?—

OeHUAX e

BO3HUWUKAET o

1 o
TEeMa s

LACKINGTON, HUGHES, HARDING, MAVOR, & JONES,
FINSBURY SQUARE.

onacHocTu Al

1818.

U3JATEJILCTBO *MWUP+ MOCKBA




JInTepaTypa

“PpaHkeH-
LUTENH, NN
CoBpeMEHHbIN
[MpomeTein”
Mapwu LLennu,
“R.U.R.” Kapena
Yaneka, gapge

3apybexHas D cdaHTacTMKa

A.A31MOB

Be34¢E TPU
3AKOHA
POBOTEXHUKU
K Co6 ay4yHO-(haHTACTUYECKUX PACCKA30B
FFD[/.;,” oo OpHUK Hay4 p
3 L) ’”fﬂmf
7 Heame
Ae r~

U3JATEJILCTBO *MWUP+ MOCKBA



[IepBBle LIArN

Al xaK HayKu




[IepBBble HIaru computer science

Knopg LLeHHoH: “A Symbolic Analysis of
Relay and Switching Circuits” (1936);
noxarsnyn, ny4dwaa Mmarmcrepckas

ancceprtaunad B NICTOPUN

RN

DEC 20 1949
L

A SYNBCLIC ANALYSIS

1RRsRY
OF
RELAY AID SWITCHING CIRCUITS

oy

Claude Elwood Shannon
B.S., University of liicnigan

1935

Submittea in Partisl Fulfillment of the
Requirements for the Degree of
KASTER OF SCIELCE
from tne
Massacnusetts Institute of Tecanolegy

1940

Signature of Author,

Denartment of Electrical Engineering, August 10, 1937

Signature of Professor
in Crarze of Researca

Signature of Casirman of Department,
Comnittee on Graduate Students .

/
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[lepBBle H1ary computer science

e KoHpag Llyse: nepBbin nporpaMMmmpyemMbii
kKomnbtotep Z1(1936), nepBbi peanbHO Sohriften zur Datenverarbeitung Band 1
paboTtaBwmnii komnototep Z3 (1941); Bce
yTepsaHbl npu 6ombapamnposkax bepnunHa

Rechnender Raum

e Cuuntan ycrtponctso BceneHHoOM Noxoxmm Ha
ceTb KOMMNbloTeEpPOB; Rechnender Raum —
«BbluncnutenbHoOe nNpoCcTpPaHCTBO»

Zuse
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Kunéepueruka Hopbepra BuHepa

HopGepT BuHep: cpean npoyero, oCHoBaTe b
KNOEPHETUKN

Hayka 0 camoperynmpyroLwmxcs opraHmsmax, u
XXMBbIX, U NCKYCCTBEHHbIX

3an0Xunn OCHOBbI U NCKYCCTBEHHOI O
UHTENTEKTA, N KOTHUTUBHbIX HAYK, U
aHaNOroBbIX BbIYUCNEHUN...

Ros
THE TECHNOLOGY PRESS JOHN WILEY & Sons. Inc.
5 Campridge, Mass. O Fourty Avs, New York /TN
[] 1948 !
» ‘} Wy

ACTUALITES SCIENTIFIQUES ET INDUSTRIELLES

1053

CYBERNETICS

CONTROL ano COMMUNICATION
IN THE ANIMAL ano THE MACHINE

NORBERT WIENER

PARIS
HERMANN & C'*, EDITEURS
LS

©4 In Sordonne, &




Maxkxkaniox u IIuTTc: MoZlenib HeEMPOHaA

LOGICAL CALCULUS FOR NERVOUS ACTIVITY 105

e McCulloch, Pitts (1943): nepBas

_ (a) (b) j S\
MaTeMaTuyeckaa Moaesnb HEUPOHa, w M

Oo4eHb NMNoxoXxad Ha cCoBpeMeHHble (l/l

Ha NpaBAy >XW3HW) 0 '41—\1
(d)

e PaboTa CcO CTOPOHbI MATEMATNUECKOM

NNOrMKmM, N 3TO NOKa33aTes/IbHO

Dendrite
Axon Terminal
! Node of
Cell body
(/
D o
Axon Schwann cell

Myelin sheath

Nucleus



HapTMYTCKUM CEMUHA

A PROPOSAL FOR THE
DARTMOUTH SUMMER RESEARCH PROJECT

ON ARTIFICIAL INTELLIGENCE

e [lapTMyTCkuin cemmnHap (1956). camada
aMONLMO3Haa rpaHTo3aaBKa B

J. McCarthy, Dartmouth College

MCTOpM M VI H$OpMaTM KM 'A M. L. Minsky, Harvard University

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

e J[IxoH MakkapTu (John McCarthy),
MapBuH MNHCKN
(Marvin Minsky),

A Proposal for the
Knop LWeHHOH

DARTMOUTH SUMMER RESEARCH PROJECCS; ARTIFICIAL INTELLIGENCE

(Claude Shennon), oy e
HaTtaHnanb W

We propose that a 2 month, 10 man study of artificial intelligence be

PoquTep carried out during the summer of 1956 at Dartmouth College in Hanover, New

g 4
(Nathanlel Hampshire. The study is to proceed on the basis of the conjecture that every
ROCheSte r) aspect of learning or any other feature of intelligence can in principle be so pre-

cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,

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



HapTMYTCKMUM CEMMUHAP

e |/ o1y 3a49BKy nogaepxanu!

® 370 OblN CEMUHAP, KOTOPbIA 3a10XKN/
OCHOBbI BCEIro NCKYCCTBEHHOIO

UHTE/IJTIEKTA KAaK HAaYKU!

DARTMOUTH COLLEGE
Department of Mathematics & Astronomy
HANOVER *NEW HAMPSHIRE

March,
1956

Mr. Ray Solomonoff
Technical Research Group
17 Union Square West
New York, New York

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.

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

Best regards,

John McCarthy

JMcC :MA
5 Mc (u& ‘. Sk - Some
H.Ms. & / au K‘:“::"" ot tamse |
Y 9 mo-iks 2L Sow fare |
Jobn (nd 5@“'«’400: e |
Q. So (a-seu.;m Me Golloch
Twlian 825 5 (ow - Nawell
Slugon.

Y4



[TlepuenTpoH Po3en6brnarTa

FIG. 1 — Organization of a biological brain. (Red areas indicate

e [lepBbin nepuenTtpoH (Rosenblatt, active cells, responding to the letter X.)
1958) pacnosHaBan Lumdpsl et e, e oo

e 370 6bl/1a NepBas peasbHo >
paboTatoas Moae/lb MalMHHOIo e 3
oby4yeHud, oencTBuUTEeNIbHO OAMH TR :.
NCKYCCTBEHHbIN HENPOH C aNrOPUTMOM B S = z

oBy4YeHMa Ha NpumMepax

FIG. 2 — Organization of a perceptron.




[TlepuenTpoH Po3en6brnarTa

N niogn B

NEW NAVY DEVICE
LEARNS BY DOING

Psychologist Shows Embryo
of Computer Designed to
Read and Grow Wiser

Hero o4eHb
Aaxe

Bepunu!

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-
man brain. As do human be-

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

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-'

!

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.




Upe3MepHBble OXXUAAHUS

e [locne Takux craten
HeyaAMBUTENbHO, YTO 04N
XOanum, 4to ckopo oygert Al-
peBoitoumna B 0ObIYHON XXNU3HU

e Ho eé, Kak Mbl 3HaeMm, B 1960-¢
rofdbl HE CMTYy4YnnIoCh...

e Torga no-HacTodALWEeMY peLmnTb
CNOXHble Npobnembl
MCKYCCTBEHHOIO MHTEJIJIEKTA
Obl/T0 HEBO3MOXHO; HO /t0aM
3TOro0, KOHEYHO, HE MOI/IM 3HAaTb

3apaHee



[Ipo6y1eMbl IIePIIEeIITPOHOB

Hanpumep, ognH nepuenTtpoH — 3TO aliliigiset
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3UMbl UICKYCCTBEHHOIO MHTENNEKTA

Minsky, E’-ﬁ\%

@

Papert (1969): == =gy

Perceptrons Eﬁ'@/

Bropas npuumnHa w 5 — oy %

6bina eweé Shee
NHTEepecHee, HO O T

HeWn 4yTb No3Xe...

M. Minsky S. Papert




AnaH ThIOpPHMHT:
6onplIe yeM
TeCT




AnaH TelopMHr

OcHoBaTe/lb TEOPETUHECKON
MHPOPMATUKN

1936: paboTa, BBOASLLAA
MaLWHbl TblOpUHra —
YHUBEPCasibHOW MALLUUHbI; B
camou paboTe 310 eué
NPUMEHSANOCH K
Hepa3pPeLrnmMoCcTn
Entscheidungsproblem: HeT
aNIrOPUTMaA, KOTOPbIN MOXET 38
KOHEeYHOEe BPeEMS PELLNTD,
OoKa3lyeMo Nun yTeBepxaeHue

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 vaviable or a real or computable variable, computable
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.
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e Bce 3HatoT, UTo ThlOPUHI
pa3ragan cekpet Enigma

e 1940: TotopuHIr BMecCTe C
[opgoHOM BenumaHom cospan
The Bombe, MmaluunHy gns
nekogmpoBaHusa Enigma
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e Ho B bnetunu-napke oH caenan He
TO/TbKO 3TO

e 1942: TolopuHr paspadoTan
“Turingery”, MmeToa B3/10Ma
LUNGOPOB, KOTOPbIV MPUMEHANCS
ona mawmnH Lorenz
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OcHoBaTtenb MCKYCCTBEHHOIO
NHTENTNIEKTA

1948: Intelligent Machinery

TblopuHr BBOAUT unorganized
machines: A-Tuna
(bnkcnpoBaHHada ceTb) U B-Tnna
(c ynpaBnsaemMmbiMu “cnHancamm’, T.
€. UBMEHSAEMbIMWN CBA3AMMN)

OH nNpamMo obcyxgaeT obyyeHune
yepes nooupeHne/HakasaHme u
reHeTU4YeCKnim NoONCK
KOHmrypaumii

OTO paHHAdA, HO OY€EHb ACHa4
dopMa KOHHEKLMOHM3MA

Intelligent Machinery

A. M. Turing
[1912—1954]

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
intelligence can only be realized if suitable education is provided. The
investigation mainly centres round an analogous teaching process applied
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
machines are given, and their education by means of rewards and punish-
ments is discussed. In one case the education process is carried through until
the organization is similar to that of an ACE.
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e OcHoBaTeNlb UCKYCCTBEHHOIO MHTENIEKTA
e 1948: Turochamp

e TblOpUHI Npuayman anroputm Aanas urpbl B
LLaxMaThbl; NporpamMMmmupoBaTtb ero Obl/10 HE Ha
4yeM, HO TbIOPUHI €ro YeCcTHO aMY/IMPOoBars Ha
oymare; B Ted4eHne HECKO/bKUX Heaenb OHN
nrpann naptmio ¢ Annkom [neHHn (aBTopom
KOMMUAAaTopa anga komnototepoB 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 Bb4 4.Nf3 d6 5.Bd2 Nc6 6.d5 Nd4 7.h4 Bgd 8.a4 Nxf3+
9.gxf3 Bh5 10.Bb5+ c6 11.dxc6 0-0 12.cxb7 Rb8 13.Ba6 Qa5 14.0e2 Nd7 15.Rgl Ncb5
16.Rg5 Bgb 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 Nb5 25.Bb3 Qa6 26.Bc4 Bh5 27.Rg3 Qa4 28.Bxb5 QOxb5 29.0xd6
Rd8 0-1
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e OcHoBaTeNlb MCKYCCTBEHHOMO
NHTENNeKTa e
e 1950: Computing Machinery and A QUARTERLY REVIEW
Intelligence OF |
PSYCHOLOGY AND PHILOSOPHY
e B 370i1 paboTe Kak pa3 cpasy Xe '
BBOAMTCS TeCT ThlopUHra yepes T
« ” I.—_.COMPUTING MACHINERY AND
TPy B MMUTALMIo | INTELLIGENCE

_ - B By A. M. TuriNg
{ A w 1. The Imatation Game.

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
==t 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 1950: Computing Machinery and
Intelligence

e KcTatn, B ucxoaHom hopmMynmpoBke
TecTa TblopuHra Obl/1a MHTEpPEeCHas
aeTanb, KoTopas cenyac oOblYHO
TepseTcs

e [loueMy TecT TbtopuHra — 3710
He4decTHaa nrpa?

® MOXHO /1M 3TO UCNPaBUTL?




AnaH TelopMHr

e 1950:. Computing Machinery and
Intelligence

® |I3HayasribHO TecT Obl/1 TAKOW:

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 1is
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 ‘XisBand Y
18 A’. The interrogator is allowed to put questions to A and B

thus : i
C: Will X please tell me the length of his or her hair ?
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e 1950: Computing Machinery and
Intelligence

e A ewé B aTON paboTte TbtopuHr
paccMmaTpuBaeT BO3PaxXeHus npoTtune
CBOEro OCHOBHOIO Te3unca: Toro, 4Yto
MaLUMHbI MOTYT MbIC/TUTb

e Teonormnyeckoe, nornyeckoe (Teopemsbil
[éneng), apryMeHT OT CaMOCO3HaHUS
(TBIOPUHI NPU3HAET, YTO 3TO HEMOHATHO
UYTO TAKOE, HO MULLET, YTO TalHy
CaMOCO3HaHMs He ob6a3aTelbHO peLuaTb,
4TOObI OTBETUTL YTBEPAUTENIBHO Ha €ro
BOMpPOC)

e FEuLIE nBa BO3paXeHUa 3ByYaT YepPTOBCKU
COBPEMEHHO...
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e 1950: Computing
Machinery and
Intelligence

® OTO Mbl C BaMU
NOCTOSIHHO C/1bILWUM Y
cerogHqa, Npnu4yem B
Halle Bpema (B
otnnymne ot 1950!)
Takne yTBepPXXOEeHUS
OornpoBeprarTCcs
NOPOW B CYMUTAHHbIE
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 sub]ect 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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1950:
Computing
Machinery and
Intelligence

Hy a ato 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.
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