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Computer science should be about concepts, not
languages.
Jlecnu Jlamniopm

CemMuHap no cneumnanbHOCTU Ha aHTTNIACKOM
A3bIKe
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m POBOTU3VPOBAHHBIE MPOM3BOACTBA — OEPA3 HOBOIO MUPA
MNONUTEX

Po6oTbl — unn knbepdunsnyeckne CUCTEMbl CTAHOBATCS YaCTb NPOMbILLSIEHHON NHPPACTPYKTYPbI




non

TexHonornm odbewaroT MHOrO, ... HO .....
o0nunK byayuiero 3aBUCUT TOSbKOT OT HaC -

CO3NOATENEN HOBbIX
TEXHONOIMMn



XOTUM NN Mbl CO30ATb HOBbII MUP MO CBOEMY OBPA3Y U

Byl [10[JOBMIO. ..

CoTtBopeHune

Afamva

MwukenaHgxeno
CuKkcTuHCKasa kanenna

« Hawm npenocrtaerneHa yHMKanbHast BO3MOXHOCTb ObITb HE TOSTbKO
COBpPeMEeHHUKaMu 1 cBMaeTenamMmm aTtoro npowecca, Ho u
HenocpeacTBeHHbIMM TBOPLUAMW HOBOW «MCKYCCTBEHHOW» XU3HW,

koTopasi byaet cocyuwectsoBatb 1 IBOJIIOLUMOHUNPOBATD
BMECTe C NnogbMu Ha 3emre U B KocMoce



m KAK ®OPMAJbHO OMNCATb «KOMTHUTWBHBIE NMPOLECCHI»
NONMUTEX

« [lpencraBrneHme COCTOSHUMN TakKNX NMpoLecc B NPOCTPaHCTBE
L3XT3 Bpems «npolunoe-Hactosiwee-éyayuiee». OCHOBHOE
OTNn4Yne MalinH TblopUHra OT KOrHUTUBHbLIX CUCTEM B
opraHmsauum cUcTeMbl NAMATU — OT NAMATU C NPSIMOWN
agpecaummMmen KomaHa 1 AaHHbIX K NaMATy «3agadn» - task
memory

« [lporHos «byayuiero» BNUsET Ha «HaCTOSALEEY, YEr0 HET B
crnyyae «ounanyecKkmnx npoLLeccoBy.

« B wuTtore n npownoe n byayuiee «crnyvyanvHo» , T.e. He
onpegeneHo Ao AeTEPMUHUPOBAHHOIO NPUYNHHOIO ONUCaHUSA
(JlarpaHxeB npnHUKMN 4OCTAaTOMHOIrO OCHOBAaHUSA He paboTaeT)

 MoLwHOCTb MHOXXECTBO 3a4a4, UMEHLLNX peweHne N MHOXeCTBO
3alad, MMeLLNX alriropntTMm peweHnd CyueCcTBeHHO pa3JinyHbl




m “TIME TO TEACH ETHICS TO ARTIFICIAL INTELLIGENCE ”
NONUTEX

By Peter Singer (npodeccop d6moatnku 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 ability 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. You could say that
AlphaGo evolved to be the best go player in the world, achieving in only two years
what natural selection took millions of years to accomplish.”



m FUTURE TECHNOLOGY
NONMUTEX

Rise of the robots

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

e CTtmBeH XOKUHT:

— "W - BO3MOXHbIN yOunLa 4enoBeveckoun
LmBmnm3aummn’

* Prof. Marek Perkowski. Dept of Electrical and Computer
Engineering, PSU:
— "Agent-based systems will dramatically change the world we live
In".
« C. Paccen uTll. Hopsur. IckyCCTBEHHbIW UHTENSIEKT.
//2002. C1p.1286:

— “ ... cnuctembl UM moryT co3gaTb yrpo3y camoonpenerieHuto,
cBoboge n gaxke BbhKMUBaAHMIO ntogen. [1o0 STUM npuymHam Hernb3s
paccmaTtpuBaTb nccnegoBaHusi B obnactu MW B oTpbiBE OT UX

3TUYECKUX nocneacTeunin.”



NONMUTEX

m OWwneku NPy cosoAHM MO HEU3BEXXHbLI!?

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

YOUR MIND.”
[Tpobrnema B TOM, 4TO

CUCTEMbI, KOTOPbIE Mbl CTPOUM, BeAYyT cebs B TOYHOCTU TaK, Kak Mbl NX
3anporpamMmmpoBanm Kakne gaHHble obpabartbiBatoT, UCMONb3ys
paspeLleHHbIn Habop onepauuin YaCTUYHO-PEKYPCUBHBIX (PYHKLNN

HO
COBCEM He TakK, KaKk Mbl npegnonaranu!

YenoBeyecknm MO3r He B COCTOSAHUU CMPaBUTbLCA CO
CITOXXKHOCTBIO Mpu pa3paboTke nporpamm
00bEMOM B COTHU MUSSIMOHOB CTPOK KoAda




HOPBEPT BUHEP (KHUIA “TBOPEL, 1 POBOT", 1964)

“KOMIMBKOTEPbLI - BESOTKA3HBIE UCMIONTHUTENN’

NONMUTEX

“Ecnn marus Boobule cnocobHa gapoBaThb YTO-NMBO, TO
OHa JapyeT MMEHHO TO,4TO Bbl MOMNPOCUNIN, a HE TO,
YTO Bbl NOApa3ymMeBanu, Ho He CyMenn TOMHO chopMynMpoBaTh.

...NCMNOJIHEHNE 3aAaHHOIO
ocywecTBIAEeTCA BbIHNCITNTESIbHBIMA
MallMHaMW B BbICLLEWN CTEMNEHU 6y|<Baano ...1dK 3TO HAlNCaHO

B nporpamme no npasunam popmanbHON NOrMKn U
KOMMNbLIOTEPHON apUPMETUKN

«KOMﬂbI-OI'nepbl [10X0XU Ha eemxo3asemHbix 60208:
Cri/ioWHbIe ripasursia u HU Karisiu »xasocmu».

( k. Kemnbenn)



m OTUYECKASA MPOBJIEMA ®OPMAJTbHO HE BbIYNCIVMA
NONMUTEX

K 2025 rogy B Mupe exerogHo dyaet npoagasatbcs 15 MnH aBTomobuneun ¢
aBTONUNOTaMu, KoTopble byayT obxoauTbca 6e3 BoanTens

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



KAK MOXHO TAPAHTUPOBATbD, UTO TPEEOBAHUA BYOYT

Byl BbI[OTHATHCA MNMPU NOBEOEHUW MPOrPAMMHBIX ATEHTOB?

Cneuundukauyma
NporpamMMHON CUCTEMDbI

@ A
[t}Jj dopmanbHoe
- npeacTaBneHne

rnoseodeHuUs CUCTEMbI

NHTepnpeTauus
nornyeckon popmyrol

TpeboBaHus
K cucteme

dopmarnbsHoe
npegcraBneHne
TpeboBaHum

Model checking
Anropntm nNpoBepku
BbINOSIHEHNS

dopmansHoe
TpeboBaHue — popmyna
NOrMKN

TpeboBaHUU

 Model checking — anroputmM NpoBEPKKN TOro, YTO fiornvyeckas doopmyna Ha
OaHHOW NHTepnpeTauumn BbINMOMHAETCS - MPUHMMAET 3Ha4YeHue “ucmuHa”




m TPEBOBAHMA K BYYLEMY NOBEOEHWIO MPOIrPAMMHbIX
Byl C//\CTEM — ®OPMVYJIbI TEMMOPAJIbHOW noruku

Cneuundukauyma
NporpamMMHON CUCTEMDbI

ecnu 3agbiMrieHune, 1o
Tpesora, rnoka He oTbon

@ M
dopmanbHoe dopmarnbsHoe
) npencTasneHme npencraBreHve
[1(ObiM = mpesoza
rnogedeHuUsi CUCTEMBI Uomé6oti)

NHTepnpeTauus
nornyeckon popmyrol

dopmyrna TemnopansbHOn

Model checking I

Anropntm nNpoBepku
BbINONHEHNSA

TpeboBaHUU
BCE anzopummel yripagrneHusi O0ImKHbI Mpo8epsimbCs 0MHOCUMeribHO

ux BYYUEIO nosedeHusi 80 8peMeHU




m HET CEPEBPAHOW MyN. A KAK HACHET OCMHOBOIO KOMNA?

NONMUTEX

Knaccunyecknn nogxon

HedopmanbHas
cneuudukaumns

TpeboBaHus
K Kooy

dopmanbHas dopmanbHble
mMoaenb TpeboBaHus
KOHe4Has LTS Modal Logic

Bepudukatop
l’ \ 4
Her, Ja,
He yOooBreTBopseT yooBneTBopsieT

CuvHTE3 CynepBn30poB

TpeboBaHus K
JoYHKLMOHANBbHOCTH
CUCTEMBI

dopmarnbHble
TpeboBaHus

CuHTes koga

\ MepBoe

= CPeAcTBO
KoppeKkTHbIN koA oT 06OPOTHEN —
KOHTponsepa OCWHOBBbIN Kon!

B obnacTtn nocTpoeHnsa KOHTPONNepPoB ASs
KoopAuHaumn ENCTBUN pacnpeneneHHblX
ONCKPETHbIX ‘CODLITUNHBLIX CUCTEM
Noslyd4eHbl MHTEPECHbIE pe3yrnbTaThl




m 2100 rof. Mbl HE YCNEMM ...

NONMUTEX




