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>~ WE ARE ON THE VERGE OF A CHANGE COMPARABLE

TO THE ADVENT OF HUMAN LIFE ON EARTH.
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| PM E TEXHOJIOI'MX 1 YEJIOBEUECTBA
THE DEVELOPMENT OF TECHNOLOGY AND HUMANITY
) S/
$-00pasnasn kpusasi 3 QasbIs
1. Memennsiii poct (HauaabHas
craausi)
2. Brictpoiii poct (caexyromnasi,
B3pPbIBHAS CTAAHSI pocTa)
3. Cradoumsanus (craHoBjieHHe U

CyLIeCTBOBAHUE MHMPA B HOBOH
napaaurmMe pa3BuTHsI)

The S-shaped 3 phases:
The S-curve wave of 1. SI wth (initial st
a new paradigm as it - OV:I gro (““ 1al s ae)
: explodes into growth 2. Rapid growth (next,
and then matures explosive growth stage)
3. Stabilization (the formation
and existence of the worid in a
Time vituwiyen  MEW development paradigm) ,

9 \/ 9, /

Human Progress
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REVOLUTION
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B smBape 31oro roga ocHosatems Beemiproro sxoHoMimeckoro dopyma B Jasoce Knave [sad
HA3BAM KCKYCCTBCHHBI HHTC/ICKT OHOM M3 OCHOBHBIX ABIKYLIUX CHIT YCTBEPTON
TPOMBILIIEHHOH PEBOMOLIUH.,

Jta yeTBEPTAS TTPOMBITIIIICHHAS PEBOTIONHS UAET HA HAC, KaK IyHAMH, a ¢¢ OCHOBHOM
JBUAKYINECH CUIION SBISKOTCS JOCTHKCHUSIMHU B 00MACTH UCKYCCTBCHHOTO MHTEIICKTA,

POOOTOTEXHHUKH, HAHOTCXHOIOTHH, «MHTEPHETA BEUICH» U APYTHUX 00JaCTEH HAyKH.
Y T -



x 2005 — s

Crancpopa- |IBM cosgaer 2012
1997 cxuit pOGOT BaTtcoHa, Kom- oI Google
Deep Blue CTaHnm aB- nNbIOTEPHYIO npegcras-
nobGexpaeT TOHOMHO Y- CHCTeMYy, CNo- n\er cat':x.i
fappwn Kacna- PasnaeT as- COBHYK OTBE- oTeeT Siri:
poBa B urpe TOMOGMnem 4are Ha BON- g.d Google Now
B LWaxmaThl pocCsi.

2012
bBbaxkcrTep, coapnaH-

Hbi Ponu Bpykcom

._.—. [

HATH nNerkuie nos-

Tom Kogen
BBOAMT TEPMWUH 'ropmgumecn 3a-
A0OrNMNoMHEHHAR
PEANDHOCTD 2010
Google zanyckaeT
3D sepcuio cBOEIro
Street View
\Q:‘\\ 2000 ~

OOH B Mupe FANUC pas-
Coapaetca LOoxkTop Cux- €TcA 742, 500 NPOMBILLNEHHYIO POGOTHUIMPOBAHHYIO PYKY, KOTOpas
kopnopauua Tua Bpeazun MNPOMBILLNEH- onocobHa xBaTtaTs 120 O6LEKTOB B MUHYTY
iRobot, Haum- cosgaer Kuc- HbX poboTos
HaOLWAaA Npo- wMeTa - poboTa,

V3BOAUTL A0~ CNOCOBHOro \ ﬁ(
MELUHMX M BO- HAa 3MOUMO- @

eHHbLIX pobo- HanbHOES B3a-

ToBe nMogencTene

B =  SCIENCE




2016

Vs - 2020
2015 nepeyio gocraexy ¢ no- K 2020 roay, croumocTs
Amazon 3anyckaer Anexkcy, MOWbIO ApoHa B AHrmuy  MHAYCTPMH APOHOE A0C-
— — BADTYANLHOMO ACCHCTEHTA, m TMrHeT 127 MnpA $

KOTOPbIA NOMOTraeT B3au- - i

MOQENCTBOBAaTE C NOAKMO- — o

YeHHbIMKM A0Ma YCTPOWCTEBaMHK - /

D ——
2016

2013 A
o A Sony Uber HayMHaeT TecTu-
o e i X  Playstation poBaHue GEeCNUNOTHBIX
quge Glass Ris3ime A \ 3anyckaer asTomMobunen B Kanu-
PV O pracT OD Playstation VR chopusmm u Apusore

Komnasum mcnons3yor okono 1,8 mnxH

KOAHMYECTBO POGSOTOR

| NPOMBILLNEHHBIX poBOTOB
: e,
4.‘!!2‘ - )
2034 roy MOXeT YMeHbLUMTE KONUYeCcTeo

PoGoTHaaumMs v Apyran KOMNLIOTePU3aLMA K
patoynx mect 8 CLLA Ha 47%

& — D D=CSCIENCE 1)




WETS AND KIDS: Al THREATEN TO HUMAN
‘VW: TADKETbI - YTPO3A YENNOBEYECTBY

e




\. /- “Machine Learning

.

[dpyron BaxxHon npo6yieMon 0 AaHHbLIX ABMISEeTCS

MaLLUnHHOe oOy4eHue. [MpopbIB B 3TOM OTHOLUEHUMU
NMPOU3OLLUENT B TOM HanpaBfieHUN, B KOTOPOM MaKCUMOW
ABNAETCA TO, YTO MaLUMHbI YYaTCA, a KaK OHU 3TO AenaloT He
BaXxHo. lNpeanonaranocb, YTO HEMPOHHbIE CEeTU CTaHYT
aHanorom Mo3ra, Ho Ha NPaKTUKe 3TOro He NPOoU3oLUSIO.
Okas3anocb, YTO ecnu caesniaTb MHOrOCJIOUHYIO HEUPOHHYO
CeTb, KOTOpas, Ka3anocb Obl, BOBCe N He HYXHa C
MaTeMaTU4YeCKOU TOYKU 3PEHUS, TO OT CJI0A K CNIOI0 CeTb
OypeT oby4yaTbCs, NpUYeM HM aBTOpP anropmTma, Hu
nonb3oBaTesib He MOryT 3HaTb, Ha YTO MMEHHO obpallaet
BHMMaHWe MHOrocsiomHas HeMpoHHas ceTb. [1pocTble
HEeMpPOHHbIe CeTU BblaaBariu MHOro owMnboK, a BOT rnybokue
— AaloT TONbKO 5-10% OWMNOOYHLIX OTBETOB.

COCTaBNAIOLLEN HAYKKN N\ \ ~\ J

J -
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The development of artificial intelligence can be both
the most positive and the most terrible factor for
humanity. Stephen Hawking April 2017

AlphaGo nobenun
YeMIIMOHA MHpa
1o urpe B 1o

S0 (Google DeepMind

¥ 1] .fl:,‘_. [ latch

AlphaGo won
world

champion
Go game

Artificial intelligence is the biggest risk we face as
a civilization. Elon Musk July 2017
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. Achievements Al in

|, &P0EBOIl MHTEILIEKT 2( J pe3yabrarbl KeHTykkuuckoro Jlepou ./
Swarm intelligenoz)a' ted Kentucky Derby results

B Ma€ ncKyccTBEHHbIN MHTENNeKT UNU cymen ycneLHo npeackasarh YeTBepbiX
nobeguTenen NPecTUKHOro KOHHOIO COCTA3aHWUS, NPUYeM, CTPOro B NOPSAAKE UX
buHULLMPOBaHMSA. DTOro He yaanoch caenaTtb HA OAHOMY oduLnanbHOMY SKCNepTy no
3TMM COPEBHOBaHUSAM — TakuM 06pa3om, KOMMbOTEpP Nobeaun co cTaBkon 540 K 1

3 Camoympaisgemas MamnHa Tesla gocraBuia B OOJBHHIY YeIOBEKA C
CEPACYHBIM IIPUCTYIIOM

Tesla Self-Driving Machine Delivers Heart Attack to Hospital

4 Microsoft Al na cerogusamHMi 1eHP TOHUMAET YEIOBECUCCKYIO PEUb
JIy4dIne cCaMuX JIHOJIEH

Microsoft Al understands human speech better than
humans today

5 Al npejackazan pe3ynbrarsl Npe3uaeHTCKuX BeI0opoB B CLIIA

6 lickyccTBeHHBINM MHTEUIEKT IMPOM3BE PEBOJIIOIUIO B JHATHOCTUKE paka
o \ / S
. J ~ A



7 nocTn e HILI T HCKYCCTBEHHOI'0 MHTEJJIEKTA B 2018}':/
~ 7 achievements of Al in 2018

-

1. Hamucaj 1oporyr KapTuHy
Painted an expensive picture
30J10TOM Oarer, Me4YaTb HA X0JICTe U (popMyJIa BME
XyHo:xkHuKa B yriry — 310 «Iloprper amonaa be.
HANMUCAHHBIN UCKYCCTBEHHbIM HHTeJIeKTOM. Ch
MePBbIM ayKIIMOHHBIM J10MOM, KOTOPbIH npoaaJul

intelligence set to become art’s next medium? co3pannyw v
KAPTUHY: M0J0THO Y110 32 432 500 1o/151apoB npu CTaAapTOBOM LIEHE

2. Cozngan ¢uneM yxacoB /| Created a horror movie
lNMony4yunacb cTpaHHasa U nyrarowas YepHo-6enaa KOPOTKOMeTpPaXKKa C
HENMOHATHbIMU Ananoramu. UCKycCTBEHHbIN MHTENSEKT MO UMEHH
BeHaXaMuH cTan U cLEeHapUCTOM, U PEXXUCCEPOM, U MOHTaXEPOM
neHTtbl. CHa4yana oH npuaymMan CroXeT, MOTOM Hallén Heobxoaumbie
Kagapbl U3 ctapbix (pnnibMOB, CMOHTUPOBaJl UX B HY>KHOM nopsiake u
HanoXwn nuua COBpeMeHHbIX aKTEPOB Ha repoeB YEPHO-0esioro KUHo.

~ N g J.

J ~ \



JIC peaeasiTb BO3pacT IO Ijia3am

d to determine age by eyes

BO3PACT MOXHO CKPbITb OT KOFO YrofjHO, HO Tonbko He oT . Fpynna y4éHbIX 134
MOoCKOBCKOro rocyaapCTBEHHOIO YHUBEPCUTETA COBMECTHO C TEXHOSTOMMYECKUM
ctapftanom HautAl OU co3aana UCKYCCTBEHHbIN MHTENNEKT PhotoAgeClock, KOTOPbIN
MOXeT onpeaenaTtbPhotoAgeClock: deep learning algorithms for development of non-invasive
visual biomarkers of aging XpOHONOrM4ecknm BO3pacT YeroBeka rno rrasam.

4. Hauan pa3pabaTbiBaTh JICKapCTBa

Started developing drugs
B wkone chapmauesTrkn npu YHusepcutete Cee
co3ganuArtificial intelligence system created at UNC ‘
W n3 aByx HenpoceTen. B ogHy 3arpyxatoT naHi_{fi" *
MOSIEKYr, a TaKke xenaemblii addekT. Bropas H-
yCcBanBaeT 3TU AaHHble U NoadupaeT BO3MOXHbI
paboTtaet c bornee Yyem 1,7 MUINSIMOHA MOSEKYI.

9. [lomor Barukany
Helped the Vatican

MaTtepuansl apxuBoB BaTukaHa — OpeBHUE PYKOMNUCK, HarnncaHHble pasHbiMu
LpUdPTaMM U Ha pasHbIX A3blkax. OCR He Bcerga NoHMMaeT, rae 3akaH4MBaeTca . _«
oaHa bykBa n Ha4ynHaeTtcsa gpyras. B utore nccnegosatenm Hactpounu OCR HE Ha
pacno3HaBaHue B6ykB Unn crio., a Ha_ getanun HadepTtaHus. AnroputMm ysyyaet
YEDTOYUYKU U MTMHUN 1 codbumpaeT nx B Bosmokii:e BapbaHIbl. KaK roneoBoOSIOMKV. /




BIHYCTI/IJI MOI[HYIO KOJIJICKIIU IO
eleased a fashion collection )

Ha Jpomnoﬁ Hegene moabl B Mockese KceHns besyrnosa, aktnsmuctka n «Muce mupa —
2013» cpeau AeBYLUEK HA MHBANMOHbLIX Konsickax, npeacrtasnnaMopaa oyayLlero:
KnoepapeHue, poboThl N UCKYCCTBEHHbLIM MHTENMEKT B Nokase Mercedes-Benz I-INCLUSIVE
konnekuumio I-INCLUSIVE. OHa paboTana BMecTe C Be4yLwmMMn TEXHONOrMYeCKUumMu
ueHTpamu Poccun. BmecTte oHM nokasanu ogexay u akceccyapbl Oyayuiero ans nogen
C OrpaHNYeHHbIMN BO3MOXXHOCTAMM.

7. Ctan BegyuMM HOBOCTEH

Become a news anchor ~
B Kutae nckycCTtBeHHbIN MHTENNEKT B 3TOM roay ctanChina’s state-run Xinhua

News Agency debuts ‘Al anchor’ to read the news NonynsipHbiM BeayLwmm. OH —
YMTAET HOBOCTW Ha aHIMIMUCKOM, @ BbIMAAUT U 3BYYUT KaK pearnbHbIn

yernosek — YxaH Yxao, cOTpyaHUK UHPOPMaUMOHHOIO areHTcTBa

«CuHbxvay. - D\ /
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bot Feodor: Al in space ( Aug.26
~2019)

First steps but very exciting
future: far plapets missions



TURING TEST

In 1950, Alan Turing published an article, "Computers and the
mind," which describes a procedure to determine when a
computer is compared in intelligence to a person.

"A person interacts with one computer and one person. Based
on the answers to the questions he must determine-with
whom he is talking: a person or a computer. The task of a
computer program is to mislead a person into making the
wrong choice."

In 2015, the program "Sonya Guseva'", created by Ivan
Golubev from St. Petersburg, was able to deceive judges in
4'7% of cases.



\/v TAPPU KACIMAPOB UITPAET B
LLUAXMATDLI MPOTWUB A DEEP BLUE -

1997-Deep Blue defeated t@world chess championy



Exponential Growth of Computing
Twentieth through twenty first century
Loganthmic Plot

All Human Brains

One Human Brain |

One Mouse Brain
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(Y SAKOH MYPA CUN-OMU-
, CYMEPUHTENNEKT 0

3akoH Mypa — uctopuyecku noarsepxxaeHHoe NnpaBumo, Macur, YTo
MupoBas MakcMManbHasi BblYMCIiUTeNbHass MOWHOCTb yABauBaeTcA
NPUMEpPHO 3a 2 roaa, o3Ha4vasi, YTO pa3BUTUE KOMMbIOTEPHOrO Xeresa,
TaKXe, KaKk n obLlee pa3BuTUe YenoBeyeckou UMBuUnmn3aumm, NpomMcxoauTt
3KcnoHeHumanbHo. Mo knaccucgpukaumm Kypusenna (B paspese (cps 3a
$1000”») Mbl ceM4yac HaxogumMcs Ha ypoBHe 10 TPUNIIMOHOB (10”13) cps 3a
$1000 n ABMXKEMCS MO TaKou TpaekTopuu: T.e. cerogHALIHNe
KOMNbIOTEPLI 32 $1000 NPeBOCXOAAT MbILUHBLIA MO3I, HO UX
NPON3BOAUTESILHOCTb COCTaBIIAeT TOJNIbKO OKOMO ThbICAYHOWU 0NN OT
YyerioBe4eCKOU. ATO KAXKETCA Masio, HO TOJNIbKO A0 TeX Nop, NOKa Bbl He
BCMOMHUTE, YTO B 1985 CKOPOCTb KOMMbIOTEpPa COCTaBNANA OOHY
TPUISIMOHHYIO OO0 OT YeriloBe4eCKoOU, MUNNMapaHyro B 1995 u
MUINSIMOHHYIO B 2005. Haxoasacb B TbICAYHOU B 2015, Mbl TAKUM TEMIMOM
npuaem K napurteTty K 2025. Takum obpa3om, No 4YacTu xenesa ~/
BblYUCIUTESNIbHAA MOLWHOCTb, Heobxoaumasn ansa peanusauuun OUUN,
TeXHU4Yeckn gocrtynHa cenyac B Kutae. U mbl MOXXeM paccUuTbIBaTb, YTO.
AOOCTYMNMHOE U LULMPOKO pacnpocTpaHeHHoe Xene3o ypoBHAa OUU nosButcA
B onunxxauwue 10 net. OgHako, BbIMUCAUTFENTIbHAA MOLWHOCTbL camMa Mno /
o \ J [} ~ %



HEOOCTATKU UMTIPOITPECC MALLUHHOIO
MEPEBOOA

mam A = w & A A mmmm A -_— - — - e . . S e — — A__A A__amu m

Schaumseife / NeHa Mbino |

* hold your hand under
the machine for soap

* Aepxartb 1ebs 3a
PYKy Nnoa mMallumHOMU
ONs Mbina

l
4/ 2016 Microsoft Al na cerogusnHuil 1¢HL TOHMMACT YEITOBEYCCKYIO PEUb
JYYIIEe CaAMUX JIFOAEH
4/2016 Microsoft Al today understands human speech better
than people themselves



ARTIFICIAL INTELLIGENCE AND COMPUTER
TECHNOLOGY

CynepkomMnsioTep C YeAOBEYECKHH
NPOH3BOAHTEABHOCTBIO MO3T
102° Flops
3aHHMaeMbIH 00BeM 4-10° m3 0,0015 m3
OHepromoTpedbaeHHE 15 I'BarT 20 BarT

The limits of technology of microprocessor hardware components:
the frequency of 1011 Hz (now 1010 Hz);
topological size — 507 nm (now 14118 nm).



~__Artificial Infelligence and Computer Technology

)

PeaAH3allHsd HCKYCCTBEHHBIX HEHPOHHBIX ceTeH Ha ocHoBe IIAHC

CemeilicTBO Tun DSP | BRA | Logic | KoauvecrtBo | KoumuectBo Kouan4vecTBo KoanyecTBo
IJINC IJINC \Y | Cells |pa3sMenieHHBIX | pa3MelIEHHBIX | pa3MELEHHbIX | pa3MelleHHbIX
HEeHPOHOB B HEHPOHOB B HEHPOHOB B HEHPOHOB B
IJINC (16 IJINC (100 | croiike PBC (16| croiike PBC
CHMHAIICOB CHMHAIICOB CHMHAIICOB 100 cunamncoB

A\ arAs XC7VX980 3600 1500 1224000 225 36 129600 20736

T
HLERTEIEE XCKUL1S 5520 2160 5541k 345 56 397440 64512
OLERIEIEE  VUI3P 12288 94,5M 3780k 768 123 884736 141696

To build the equivalent of the human brain (=80-109 neurons) will |
require 108 FPGA UltraScale+ or about 85,000 of the computing
racks.

N~ (

uu \J\



At the beginning
of 2017, about
8.5 billion
devices were
connected to the
world wide web.
At the same
time, each device
has its own
"local”
intelligence

Emergent intelligence is a
manifestation of new
properties, a system that no
element within it possesses

Bhﬁ_(aﬁep):[meHTHblﬁ) MCKYCCTBEHHBII HHTEeTIeRT—"
arm-{(emergent) artificial intelligence

Failure or intentional
external impact on
devices connected to
the world wide web
can lead to
unexpected properties
of the system, i.e.
emergence of
intelligence



Kubepcdepasi <HCKyCCTBEHHOE» yIIPABACHHE 3BOAIONuEeH
\Cybe sphere and the “artificial’ evolution control

Noosphere (Greek) is a biosphere
controlled by the human mind
(intelligence)

Cybersphere ( from the Greek

Cyber-management ) is a biosphere % PN

controlled by computer "artificial”

Consequencé¥°6fhe appearance of the cybersphere.

1. Degradation of natural intelligence (the spread of clip thinking; the
growth of intellectual and mental dependence on computer devices;
blurring the boundaries between the real and virtual worid; reducing
the quality of education).

2. Artificial ("manual™) management of human evolution (the

imposition and spread of unnatural values and needs; the

development of social-mental and mental States; propaganda and ™~
motiviate instincts and primitivism; the substitution of human and
cultural values; the manipulation of consciousness; the widespread . __~
lies, misinformation, hypocrisy; the perpetuation of double standards,

targeted the management of socialwcesses). 9 /
L / ~ \



Bcemup#ast cerb UHTEpHET = 1M0J1€ 3BOJIOLIMOHHBIX BOUH N
orid Wide Web - A Field of Evolutionary Wars

_lenb: yHU4TOXEHME _lenb: yHn4TOXEHNE
XUBOW CUNBbI NHPPACTPYKTYpPbI
NPOTUBHUKA NPOTUBHUKA

N3MEeHeHne
eCTeCTBEeHHOM
3BONMKOLUNN

Evolutionary weapons: models and means of influencing the
evolutionary development of human society through the world
wide web.




INEPBOCTEIIEHHBIE 3A/1AY U,

TPEBYIOIIIUE HEOTJIOKHOI'O PEIIEHUA
QUALITATIVE TASKS REQUIRING AN IMPORTANT SOLUTION

CREATION OF DOMESTIC TECHNOLOGIES OF DEVELOPMENT AND
PRODUCTION OF ELECTRONIC COMPONENT BASE

THE DEVELOPMENT OF THE NATIONAL SUPERCOMPUTING
INFRASTRUCTURE

CREATION OF DOMESTIC SOFTWARE CODES FOR PREDICTIVE
SUPERCOMPUTER MODELING AND OPTIMAL DESIGN.

TRANSITION TO INTELLIGENT AND ROBOTIC PRODUCTION
TECHNOLOGIES, CREATION OF INTELLIGENT SYSTEMS FOR
PLANNING, MONITORING AND DYNAMIC CONTROL AND REGULATION
OF PRODUCTION PROCESS PARAMETERS

CREATION OF DOMESTIC HARDWARE AND SOFTWARE "DIGITAL"
ENERGY, "SMART" URBAN INFRASTRUCTURE, PERSONALIZED
MEDICINE, SECURITY AND COUNTER-TERRORISM, ETC.

DEVELOPMENT OF DOMESTIC TECHNOLOGIES OF DESIGN AND
CREATION OF NEW MATERIALS AND COATINGS



IHEPBOCTEINEHHBIE 3A/TAYU,
TPEBYIOIIUE HEOTJIOKHOT'O PEINEHUA
QUALITATIVE TASKS REQUIRING AN IMPORTANT SOLUTION

* FILLING THE INTERNET SPACE WITH DOMESTIC CONTENT AND
SERVICES, CREATING INTELLIGENT INTERNET ASSISTANTS THAT
PROTECT USERS FROM NEGATIVE INFLUENCE, IDENTIFYING AND
PREVENTING VICTIMIZED SOCIAL BEHAVIOR, THE DEVELOPMENT
OF DOMESTIC TECHNOLOGIES OF INTERNET EDUCATION.

e IMPROVING THE EFFICIENCY OF AGRICULTURE THROUGH THE
CREATION OF INTELLIGENT AGRICULTURAL DSS, REMOTE
MONITORING OF FARMLAND, ROBOTIZATION OF THE PROCESSES
OF COLLECTION, STORAGE AND TRANSPORTATION OF
AGRICULTURAL PRODUCTS

e CREATION OF SYSTEMS FORECASTING OF SOCIO-ECONOMIC AND
FINANCIAL PROCESSES

* CREATION OF INTELLIGENT SENSOR SYSTEMS AND SYSTEMS OF
SIGNAL AND IMAGE PROCESSING, ALLOWING TO INCREASE THE
TTX OF DOMESTIC WEAPONS AND MILITARY EQUIPMENT, TO
REDUCE THE TIME FOR DECISION-MAKING OF MANAGEMENT
BODIES, TO IMPROVE THEIR QUALITY AND DEGREE OF VALIDITY.






