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Thinking is not the ability to manipulate language;
it's the ability to manipulate concepts. Computer
science should be about concepts, not languages.
Jlecnu Jlamnopm

Hay4HbIn guckypc: it from bit - promises of
IT/CS technologies

NEKUNA 1: MOTUBAUMNOHHAA




m ABTOMATU3ALUNA NMPON3BOACTBA — OEPA3 HOBOIO MUPA
MNONUTEX

Knbepgunamyeckme CUCTeMbl CTAHOBATCS YacTbo NPOMbILLNEHHON NHAPACTPYKTYpPHLI




non

TexHomnornm obewaroT MHOrO, ... HO
o0OnunKk byayLero 3aBUCUT TOSMbKO OT

CO3VOATENEN HOBbIX
TEXHONOIMMn



XOTUM NN Mbl CO30ATb HOBbII MUP MO CBOEMY OBPA3Y U

NOAUTEX Nnogosuto...?

CoTBOpEHME

Afamva

MwukenaHgxeno
CuKkcTuHCKasa kanenna

byoet npenocrasneHa yHMKanbHaa BO3MOXHOCTL cTaTe TBOPUAMIA
HOBOW «HEOMOSOrMYEeCcKOmN» XU3HU — aBTOMNOITUYECKUX CUCTEM,
koTopble 6yaeT passmBaTbes 1 QBOJIFOLUMOHNPOBATDL BmecTe €
nogbmMmn B n3n4eckom n MHPopmMauUnoOHHOM CMbICax




“TIME TO TEACH ETHICS TO ARTIFICIAL INTELLIGENCE MACHINE "
nonMTEx

By Peter Singer (npodgeccop dmoatnku NpUHCTOHCKOro yHMBEPCUTETA).

PRINCETON, NEW JERSEY - Last month, AlphaGo, a computer program specially
designed to play the game GO, caused shock waves among people when it defeated
Lee Sidol, one of the world’s top-ranked professional players, winning a five-game
tournament by a score of 4-1.

Why, you may ask, is that news? Twenty years have passed since the IBM computer
Deep Blue defeated world chess champion Garry Kasparov, and we all know
computers have improved since then. But Deep Blue won through raw computing
power, using its ablility to calculate the outcomes of more moves to a deeper level than
even a world champion can.

Go is played on a far larger board (19 by 19 squares, compared to 8 by 8 for chess)
and has more possible moves than there are atoms in the universe, so raw computing
power was unlikely to beat a human with a strong intuitive sense of the best moves.

Instead, AlphaGo was designed to win by playing a huge number of games against
other programs and adopting the strategies that proved successful using concept of Al.
We could say that AlphaGo evolved to be the best Go player in the world evolutionary.
AlphaGp rechives this result in only two years compare to natural selection of brain
that took millions of years to accomplish the same level cognitive ability.”




m FUTURE THREAD OF FAN
NONUTEX

Rise of the robots

Prepare for a robot invasion. It will change the way people think about
technology
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NONMUTEX

OLLMBKN MPY CO30AHMMN KOMIMBLKOTEPHBLIX NMPOrPAMM
m HEW3BEXHbI!?

“COMPUTERS ARE
GOOD AT FOLLOWING
INSTRUCTIONS, BUT
NOT AT READING

- DONALD KNUTH -

[Tpobnema B TOM, 4YTO

KoMnbloTEPHbIE CUCTEMbI, KOTOPbIE Mbl CTPOUM, BEOYT
cebsa B TOYHOCTU TaK, Kak Mbl UX 3anporpamMmmMupoBanu,

HO
COBCEM He TakK, KaK Mbl npeanonaranu!

YenoBeyecknm MO3r He B COCTOSAHUU CMPaBUTbLCA CO

CITOXXHOCTbIO rnporpamMm O0O6bLEMOM B COTHU MUNTTIMOHOB CTPOK

Koda W... JenaeT T.H. «OWNOKMN» Haaensas nporpamMmmbl
HeoXXUagaHHbIMU A9 HErO0 CBOUCTBaAMMU




HOPBEPT BVHEP (“TBOPEL, 1 POBOT", 1964)

“KOMIMBKOTEPbLI - BESOTKA3HBIE UCMIONTHUTENN’
NMONUTEX

“Ecnn marus Boobuie cnocobHa gapoBaTb YTO-NNMGO, TO

OHa JapyeT MMEHHO TO,4YTO Bbl MONpocunu (Bbipasunun crnoBamMmm),
a He TO, YTO Bbl NogpasymeBasnu, HO HE CyMenu TOYHO
copmynupoBarb.

“cnonHeHne 3agaHHoro
OCYLLECTBIMAETCHA BblYNCNUTENBbHLIMU MalLMHAMW B BbICLLEN
cTeneHn bykBanbHO.”




m BCEOBLWA LIMGPOBOM YUET W KOHTPOTb.
NONMUTEX

«KOMI'IbI-Omepr rMOXOXKU Ha eemxo3asemHbiX
60208: cririowHsble ripasursia u HuU Kariiu
XxKasrocmu».

( k. Kamnbenn)

It from bit -
KOMMNbIOTEP PELUNT AenaTb TO, YTO CMOXET BbIYUCIIUTD ...




m HEBbLIYNCNTUMBIE 3AOAYN: OTUYECKASA MPOBJTIEMA ABTOMMNOTA

NONMUTEX

K 2025 rogy B mupe exxerogHo 0yaet npogasaTtbcs 15 MnH aBTomobunen c
aBTONUNoTamMn, KoTopble byayT oboxoanTtbcs 6e3 BoanTens

Kakyto anstepHaTuBYy BbIOEpPET aBTOMUITOT, €CINU OfHA U3 HUX HEN30eXxHa:
3a[1aBUT OHOro pebeHKa Unu NATb MY>XUKOB?

OTunyeckume 1 MmoparnbHble npobnemMbl A4St pOO6OTOB BbIXOAAT Ha NEpPBbIN
nnax



KAK MOXHO TAPAHTUPOBATD, UTO 3TUYECKME TPEEOBAHUA

Byl Y1V T BbIMONMHATLCA Al ATEHTAMW « CEMYAC» ?

TpeboBaHus
K cucteme

Cneuundukauyma
NporpamMMHON CUCTEMDbI

@ A
[(;;7' dopmarnesHoe dopmarnbsHoe
- npeacrasBrieHne npeacraBreHne

rnogedeHuUsi CUCTEMBI TpeboBaHum
WHTepnpeTauus . ®opmarbHoe

rioruyeckoi Popmyribi Model checking Tpebosatue — popmyna

Anroputm nNpoBepku NOrvKn
BbINOSIHEHNS

TpeboBaHUU
 Model checking — anroputmM NpoBEPKKN TOro, YTO fiornvyeckas doopmyna Ha
OaHHOWN MHTepNpeTaunmn BbINMOMHAETCH - MPUHUMAET 3Ha4YeHne “ucmuHa”




m BAXHbI TAKXKE TPEBOBAHUA BYAYLLEMY — 0OPMAI3M
By TEMMNOPAJIbHOW normku

Cneuundukauyma
NpOrpaMmMHON CUCTEMDI

ecnu 3agbiMrieHune, 1o
Tpesora, rnoka He oTbon

@ A
dopmarnbHoe dopmarnbHoe
[1(0biM = mpeeoza
rnosedeHuUsi CUCTEMbI Uom6ol)

NHTepnpeTtauns
riorn4yeckomn opmynbl

dopmyna TemnopanbHOn

Model checking ComH

AnNroputTm npoBepKu
BbIMOMNHEHUS

TpeboBaHUU
BCE anzopummel yripagneHus O0/mKHbI Mpoe8epsimbCsa 0mMHOCUMEerbHO

ux BYOQYLEIO rnosedeHusi 80 8peMeHuU




m HET CEPEBPAHOW MyN. A KAK HACHET OCMHOBOIO KOMNA?

NONMUTEX

Knaccunyecknn nogxon

HedopmanbHas
cneuudukaumns

TpeboBaHus
K Kooy

4

dopmanbHas dopmanbHble
mMoaenb TpeboBaHus
KOHe4Has LTS Modal Logic

o

Bepudukatop

Vo

Her, Ja,
He yooBeTBOpseT yaoBneTBopsieT

JOYHKLUMOHASTBbHOCTH

CuvHTE3 CynepBM30poB

TpeboBaHus K

CncTtemMbl

dopmanbHble
TpeboBaHus

Qodal Logic)

4

CuHTes koga

A 4

KoppeKkTHbIN Ko
KOHTponnepa

B obnactn nocTpoeHnst KOHTPONepoB A
KOOpAUHaLMM OEeACTBUIN pacnpenerneHHbIX

ONCKPETHbIX ‘CODLITUNHBLIX CUCTEM
Noslyd4eHbl MHTEPECHbIE pe3ynbTaThl




m 2100 rof. Mbl HE YCNEMM ...

NONMUTEX




