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2000-e

AnaH TeropuHr (Alan Turing)
npeanoXun Tect AnA
onpeaeneHuA «MOXXeT 1M MalluHa
MbICNTUTb» (TeCcT TbIOpUHra).

B nosgHwne 50-e mHorue
uccnegosarteny usydann u
paspabartbiBanu CUCTEMbI,
MoaenupytoLime YenoBeYecKIe
CNoCOBHOCTW Takune Kak
pacnosHasaHue 06pasos.,
reHepauua pedn, MalvHHbIA
nepeBof, NOrM4eckne paccy>KaeHns
(Hanpumep, urpa B waxmarbl, GPS).

PacuseTt aKcnepTHbIX CUCTEM
(Expert Systems), uasne4eHun
3HaAHW1 U3 AaHHbIX (KDD -
Knowledge Discovery in
Databases).

AnoHcKwin NnpoekT co3aaHuAa 3BM
NATOro NOKONEHUA, cTpaTernyeckasn
KoMmnbroTepHaA nHuunatuea (CKN)
CLLA

MpekpauweHue pUHaAHCUPOBaHUA
CO CTOPOHbI BEHYYpPHbIX (hOHO0B
M rpaHTo06pa3yoWmx
opraHusauui (Ho He DARPA).

Tonbko ogHa peanbHanA aKcnepTHanA
cuctema — MYCIN (paspaboTka
CrtaHdopaa, paHHme 70-e, 6 ner).

MHOro «3KCNepTHBLIX CUCTEM» -
KOMMbIOTEPHBIX peanusaumi
WHCTPYKLMIA.

MepBble Ny6NUKaLUUKU YYEHbIX U
npeanpuHumarenein o
uenecoo6pa3HoCTH
MCNONIb30BaHUA UCKYCCTBEHHOro
MHTenneKra B 6M3Hece.

J1o3yHr: «PoB0T Ha KaXxaon KyxHe!»

Andrew Ng, a Stanford computer
scientist and a leader of the iject
called Stanford Artificial Intelligence
Robot, or Stair: “It’s time to build an
A.l. robot. The dream is to put a
robot in every home.”

Brainy Robots Start Stepping Into
Daily Life, 2006
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* LLIMPOKNI CNEKTP amouni NY6/IMKN: OT BOCXULLLEHUNA A0 CTPaxa

* [lonb3oBaTenu - eLle bonee apkme amoumnm ot andopum ("Hactynun
nepuoj, Koraa KoOMnaHus, ecaiM OHa He MCMOJ1b3YET UCKYCCTBEHHbIN
NHTENNEKT B CBOEN AEATENIbHOCTU, OHA NpourpbiBaeT") Ao ryboKoro
pa3oyapoBaHUA («3TOT NPOAYKT — AepbMoO cobaube»)

* AHBecTopbl ONTUMUCTUYHDLI: B Nepsble TPpU mecaua 2018 r. - pekopAa no
dUHAHCMpPOBaAHMUIO B 061aCTU NCKYCCTBEHHOrO nHTennekra (1,9
MWUNNNAPA0B A0/11ap0B, POCT MO CPAaBHEHUIO C aHANOMNYHbIM
nepuogom 2017 rona coctaBun 69%); k 2050 roay nHesecTuumnm
AOCTUTHYT 1 TPUNNNOHA AO0NNAPOB.

CbepbaHk B 2018 roay peanmsyet 6onee 150 npoeKToB Ha OCHOBE UCKYCCTBEHHOIrO MHTEeNeKTa. 16 ceHTabpa 2017.
https://tass.ru/ekonomika/4567834

IBM Watson BblgaBan «Hebe3onacHble U HenpaBubHbIE» peKOMeHAaL MK Mo NeYeHUto paka. 26 niona 2018. https://hi-
news.ru/research-development/ibm-watson-vydaval-nebezopasnye-i-nepravilnye-rekomendacii-po-lecheniyu-raka.html
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Facebook is shutting down M, its personal assistant service that combined humans and Al

‘We learned a lot,” company says
(https://www.theverge.com/2018/1/8/16856654/facebook-m-shutdown-bots-ai)

Cambridge Analytica and Scl Elections Commence Insolvency Proceedings and Release Results of
Independent Investigation into Recent Allegations
(https://ca-commercial.com/news/cambridge-analytica-and-scl-elections-commence-insolvency-
proceedings-and-release-results-3) (2 May 2018)

IBM's Watson Health wing left looking poorly after 'massive’ layoffs Up to 70% of staff shown the door
this week, insiders claim
(https://www.theregister.co.uk/AMP/2018/05/25/ibms watson layoffs/)

— IBM Watson BblgaBan «Hebe3onacHble U HeNPaBU/bHbIE» PEKOMEHAALMWN NO NeYEHUIO PaKa
https://hi-news.ru/research-development/ibm-watson-vydaval-nebezopasnye-i-nepravilnye-rekomendacii-po-lecheniyu-raka.html

—  «ITOT NpoAyKT — Aepbmo cobaybe», ckazan IBM Bpay u3 Jupiter Hospital Bo ®nopuae. « Mbl Kynuau ero [nog, BANAHUEM
MapKETUHIa] 1 C HagEeXA0N, YTo BaM yaacTtca 4obutbca ceoero. Mbl He MOXKeM MCNO/b30BaTb ero B 60/1bLINMHCTBE C/lyvaeB». N 310
NINLWb 04Ha M3 Xanob Bpayein, KOTOpble BKAOUYNAN B OKYMEHTDI.
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William Ross Ashby: ”Intellectual power, like physical power, can be amplified. Let no one say that it cannot be done, for
the gene-patterns do it every time they form a brain that grows up to be something better than the gene-pattern could
have specified in detail. What is new is that we can now do it synthetically, consciously, deliberately”

MHTenneKktyanbHas cuna, Kak n pusmyeckasa cnia, MoxKet 6biTb ycuneHa. lNycTb HUKTO HEe TOBOPMUT, YTO 3TO HEBO3MOXKHO
caenaTtb, NOTOMY YTO reHHble WaboHbI AeNat0T 3TO KaXKAbli pa3, Koraa oHM 06pasyoT MO3r, KOTOPbIN BbIPacTaeT BO YTO-
TO /lyyLle, Yem reHbl-wabnoHbl mornun 66l NogpobHO onucatb. HoBbIM ABAAETCA TO, YTO Mbl MOXEM Tenepb AeNaTb 3T0
CUHTETMYECKM, CO3HATENbHO, NpeaHaMepPEHHO.

(Ashby, W.R., (1956). An Introduction to Cybernetics. London, UK: Chapman and Hall, 1956 (p. 271). Retrieved from
http://pespmcl.vub.ac.be/books/IntroCyb.pdf)

Joseph Carl Robnett Licklider : “Man-computer symbiosis is an expected development in cooperative interaction
between men and electronic computers. It will involve very close coupling between the human and the electronic
members of the partnership... Preliminary analyses indicate that the symbiotic partnership will perform intellectual
operations much more effectively than man alone can perform them”

YenoBeKo-KOMNbOTEPHbIA CUMBMO3 ABNAETCA OXKMAAEMbIM Pa3BUTUEM COTPYAHUYECTBA MEXAY NH0AbMU U
3NEeKTPOHHbIMWN KOMMNbOTEPAMK. ITO ByaET CBA3AHO C O4EHb TECHOM CBA3bIO MEXKAY YENOBEYECKUM U SNEKTPOHHbIM
YNleHaMK NapPTHePCTBa ... [peaBapuTenbHble aHaM3bl NOKa3bIBAKOT, YTO CUMBMOTUYECKOE NapTHepPCTBO byaeT
BbIMONIHATb MHTEN/IEKTYa/IbHble onepaunm ropasao sdPekTMBHee, YeM TONbKO OAMH YENOBEK MOXKET UX BbIMOJIHATD.
(Licklider, J.C.R., (1960). Man-Computer Symbiosis. IRE Transactions on Human Factors in Electronics, vol. HFE-1, 4-
11 (p. 4) Retrieved from http://groups.csail.mit.edu/medg/people/psz/Licklider.html)
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In a paper published in 1961 entitled “From Circuit Theory to System Theory” ... | wrote:
"There is a fairly wide gap between what might be regarded as ‘animate’ system theorists and ‘inanimate’ system theorists at
the present time, and it is not at all certain that this gap will be narrowed, much less closed, in the near future. There are
some who feel that this gap reflects the fundamental inadequacy of conventional mathematics—the mathematics of
precisely-defined points, functions, sets, probability measures, etc.—for coping with the analysis of biological systems, and
that to deal effectively with such systems, which are generally orders of magnitude more complex than man-made systems,
we need a radically different kind of mathematics, the mathematics of fuzzy or cloudy quantities which are not describable
in terms of probability distributions. Indeed, the need for such mathematics is becoming increasingly apparent even in the
realm of inanimate systems, for in most practical cases the a priori data as well as the criteria by which the performance of a
man-made system are judged are far from being precisely specified or having accurately- known probability distributions.”

It was this observation that motivated my development of the theory of fuzzy sets, starting with the 1965 paper “Fuzzy Sets”, which

was published in Information and Control.

From Computing with Numbers to Computing with Words. From Manipulation of Measurements to Manipulation of Perceptions. -
IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS—I: FUNDAMENTAL THEORY AND APPLICATIONS, VOL. 45, NO. 1, JANUARY 1999
(https://ieeexplore.ieee.org/document/739259)

"The advent of the Computer age has stimulated a rapid expansion in the use of quantitative techniques for the analysis of economic, urban, social, biological and other types
of systems in which it is the animate rather than inanimate behavior of system constituents that plays a dominant role. At present, most of the techniques employed for the
analysis of humanistic, i. e., human-centred systems are adaptations of the methods that have been developed over a long period of time for dealing with mechanistic
systems, i. e., physical systems governed in the main by the laws of mechanics, electromagnetism, and thermodynamics. The remarkable successes of these methods in
unraveling the secrets of nature and enabling us to build better and better machines have inspired a widely held belief that the same or similar techniques can be applied with
comparable effectiveness to the analysis of humanistic systems.... It is in this sense that precise quantitative analyses of the behavior of humanistic systems are not likely to
have much relevance to the real-world societal, political, economic, and other types of problems which involve humans either as individuals or groups.”

Outline of a New Approach to the Analysis of Complex Systems and Decision Processes (IEEE TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS, VOL. SMC-3, NO. 1,
JANUARY 1973 - https://pdfs.semanticscholar.org/1c08/0ebc575e1524f09cc1cb250cd087551b0989.pdf)
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Disruptive technologies:
Advances that will

transform life, business,
and the global economy
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McKinsey. Automation of knowledge work - "These capabilities not only extend
computing into new realms ..., but also create new relationships between
knowledge workers and machines. It is increasingly possible to interact with a
machine the way one would with a coworker”

3TN BO3MOKHOCTM He TO/IbKO PacLUIMPSAIOT BbIYUC/IEHMA B HOBblE Chepbl ..., HO TaKXKe
CO3at0T HOBble OTHOLIEHUA MeXKAY PaboTHUKaMM 3HAHUIA U MaLUMHAMMU. Bce
Yallle MOXKHO B3aMMOAENCTBOBATb C MALLMHOM TakK, KaK 3TO 6bl/10 6bl C KONNEroW.

(McKinsey Global Institute (May 2013). Disruptive technologies: Advances that will
transform life, business, and the global economy. (p.41) Retrieved from
http://www.mckinsey.com/insights/business technology/disruptive technologies)

IBM. ”At IBM, we are guided by the term ’augmented intelligence” rather than “artificial intelligence”. It is the critical
difference between systems that enhance and scale human expertise rather than those that attempt to replicate all of
human intelligence. We focus on building practical Al applications that assist people with well-defined tasks, and in the

process, expose a range of generalized Al services on a platform to support a wide range of new applications”

B IBM mbl pyKoBOACTBYEMCA TEPMMUHOM "[JONONHEHHbINA UHTENNEKT", @ He "VICKYCCTBEHHbIN MHTENNEKT' . ITO
KPUTUYECKOE pasnyme mexay CMcTeMaMu, KOTOopble pacUMPAIOT U AONONHAIOT Ye/I0BeYeCKUiA onbIT, a He Te, KoTopble
NbITAOTCA KONUMPOBATb YENOBEYECKUN MHTENNEKT. Mbl pOKyCcHpyemca Ha CO34aHUM NPAaKTUYECKUX NpuaoXxeHuii UN,
KOTOpble NOMOraloT I0A4AM C YETKO onpeae/ieHHbIMW 3aa4aMm M B NpoLEecce NpeaoCTaBAAIoT LWMPOKUIN CNEKTP
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0606LeHHbIX cny*K6 U Ha nnaTdopme Ans noaaepKKM LMPOKOro CNeKTPa HOBbIX MPUNOMKEHUA.

IBM, (2018). Cognitive computing. Preparing for the Future of Artificial Intelligence. Retrieved from
http://research.ibm.com/cognitive-computing/ostp/rfi-response.shtml

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com


http://www.mckinsey.com/insights/business_technology/disruptive_technologies
http://research.ibm.com/cognitive-computing/ostp/rfi-response.shtml

e J Ceotact | Hobp A A
“ 53 National Science Foundation 1 a L B AV 4
r'r -1lm~=:.ﬂ11.15u-n1n-. N WHERE DISCOVERIES BEGIN I E B EWH
3£k 1D d H B BN |
| W NPE: |I_|' M7 : CCMACKOR SENE
Research Areas Document Library WKONA
IT-MEHEOWHMEHTA

NSF’'S
10 BIG IDEAS

https://www.nsf.gov/news/special reports/big ideas/index.jsp

Since 2017, NSF has been building a foundation for the Big Ideas through pioneering research and pilot activities. In
2019, NSF will invest $30 milion in each Big ldea and continue to identify and support emerging opportunities for U.S.
leadership in Big Ideas that serve the Nation's future.

Future of Work at the Human-Technology
Frontier

Catalyzing interdisciplinary science and engineering research to understand
and build the human-technology relationship; design new technologies to
augment human performance; #uminate the emerging soclo-technological
landscape; and foster lifelong and pervasive leaming with technology. Read
more
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NSF'S

10 BIG IDEAS

Since 2017, NSF has baen building a foundation for the Big Ideas through pioneering research and pilot activities. In

2019, NSF will invest $30 million in each Big Idea

and continue to identify and support emerging opportunities for U.S.

leadership in Big Ideas that serve the Nation's future.
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i Future of Work at the Human-Technology
Frontier

Catalyzing Interdiscipinary science and enginesring research to understand
and build the % design new to
1| augment human performance; Buminate the emerging socio-technological
tandscape; and foster lifelong and pervasive leaming with technology. Read
more.
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RELATED NEWS

Future of Work at the Human-Technology Frontier

(Feb. 2019)

Future of Work at the Human-Technology Frontier

Understanding how constantly evolving technologies are actively shaping the lives of workers and how people in turn
can shape those technologies, espeacially in the world of work.

The future of work at the human-technology frontier will bring together NSF research communities to conduct basic
scientific research on the interaction of humans, society, and technology that will help shape the future of work to
increase opportunities for workers and productivity for the American aconomy.

Four research themes:

Building the human-technology partnership
Augmenting human performance
llluminating the socio-technological landscape

Fostering lifelong leaming.

Future of Work at the Human-Technology Frontier: Core Research (FW-HTF)

{Program Announcement, Dec. 6, 2018)
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Defense Advanced Research Projects Agency » Work With Us

Al Explvorétio-.n : Ongoing Al Programs = Al Colloquium
DARPA investments in research that » Larger and longer term DARPA DARPA hosted event in March 2019
lead to prototype development technology efforts in Al that range bringing together the DoD research
resulfing in new, game-changing Al from basic research to advanced community and stakeholders to learn
https://www.darpa.mil/work-with-us/ai-next-campaign * technologies for U.S. national Security. technology development and are aimed more about DARPA's current and

Researchers will work to establish the at creating powerful new capabilities emerging Al programs, and discover

feasibility of new Al concepts within for the DoD how the technologies in development
18 months of award. could apply to diverse missions.

For more than five decades, DARPA has been a leader in generating groundbreaking research and
development (R&D) that facilitated the advancement and application of rule-based and statistical-
learning based Al technologies. Today, DARPA continues to lead innovation in Al research as it
funds a broad portfolio of R&D programs, ranging from basic research to advanced technology
development. DARPA believes this future, where systems are capable of acquiring new knowledge
through generative contextual and explanatory models, will be realized upon the development and
application of “Third Wave” Al technologies.
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Defense Advanced Research Projects Agency » News And Events

DARPA Announces $2 Billion Campaign to
Rl DRt iy s s Develop Next Wave of Al Technologies

G O B P ey W Wi 1 DARPA’s multi-year strategy seeks contextual reasoning in Al systems to create more trusting,
Al Next Campaign collaborative partnerships between humans and machines

Defl

, . OUTREACH@DARPA.MIL
.LNEXT CAI\/I PAIGN 9/7/2018

A A

= /;Al éxpior&tiéil - Ongoing Al Programs =

. DARPAinvestments in researchthat | Larger and longer term DARPA DARPA hosted event in March 2019
lead to prototype development technology efforts in AL that range bringing together the DoD research

resulting in new, geme-changing Al from basic research to advanced
* technologies for LS. national Securty. technology development and are simed
Researchers wil work to estabiish the at cresting powerful new capabilties

feasibility of new Al concepts within for the DoD
18 months of award.

For more than five decades, DARPA has been a leader in generating groundbreaking research and
development (R&D) that facilitated the advancement and 1 of rule-based and -
learning based Al technologies. Today, DARPA continues to lead innovation in Al research as it
funds a broad por i

unaemeand  DARPA envisions a future in which machines are more than just tools that execute
seteatono™ - hyman-programmed rules or generalize from human-curated data sets. Rather,
the machines DARPA envisions will function more as colleagues than as tools.
Towards this end, DARPA research and development in human-machine

symbiosis sets a goal to partner with machines.

DARPA is focusing its investments on a third wave of Al that brings forth machines ACCE ! o ﬁt| N Q)
that understand and reason in context. ‘ L v g S
the Third Wave

https://www.darpa.mil/news-events/2018-09-07
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THE NATIONAL
ARTIFICIAL INTELLIGENCE
RESEARCH AND DEVELOPMENT

STRATEGIC PLAN: 2019 UPDATE

A Report by the
SELECT COMMITTEE ON ARTIFICIAL INTELLIGENCE
of the

_ _ NATIONAL SCIENCE & TECHNOLOGY COUNCIL
https://www.whitehouse.gov/wp-content/uploads/2019/06/National-Al-

Research-and-Development-Strategic-Plan-2019-Update-June-
2019.pdf?fbclid=IwAR3gkOnDr8-sGAgalnch2m8- JUNE 2019
as01JS1D9DjvapEEBth2CA9y5M6-thfhKIY
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THE NATIONAL
ARTIFICIAL INTELLIGENCE
RESEARCH AND DEVELOPMENT

STRATEGIC PLAN: 2019 UPDATE

A Report by the
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William Ross Ashby (1956)
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Meuta MaTtemaTumKa busHec NHBECTUUMMK

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com



r
-
&

’ﬁ‘

PAHXuI'C

PTL-'IJI'%‘”.&AI'I FAL, EIJ.-'I.'I,'I-I'.I'I' HIZANTEA
QCYRAPCTEBEHHOR CN¥MED
II|FPF|1,|'IT POCCAACOOR :II'IPIP'

Jltoan aenatoT BCe

He macwTtabupyemo
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KoppynunoHHoO

F'mbpuaHbi UHTENNeKT:
OCHOBHbIe Npobsembl

I[lBa nontoca:

UW penaet Bce

He peannctnyHo cenvac
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* QuyeHb poporo
* (Ou4eHb PpUCKOBAHHO
* HeT npakKTnyecKoro cmbicna

 [Jleweso

e pBe3onacHo
* [lpaKTnyHO

Artificial Intelligence

NN Kak meyTa

Augmented Intelligence
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LWWKONA
BblBOAbI \ IT-MEHEAMMEHTA
* Augmented Intelligence/ TMbpnaHbIN UHTENNEKT - 3TO HE K MOAHbIN
TepMUH». ITO cTapbii TepmuH (Ashby, W.R., (1956), Licklider, J.C.R,,
(1960), etc.)
v ]
*  IT0 03HaYyaeT NparMmaTUYeCKUI aCneKkT UHTEeNNEKTYabHbIX CUCTEM ; :
]
* IT0 03HaYyaeT NepPeocMbIC/IEHNE 3a4a4: CUHEePTrnsa MeXKay KOMMNbIOTEPHOM ®' .
J .
N YeNnoBEeYECKON KOMMNOHEHTAMM. . .
i ]
< 1 Yenoeek '
I ]
AN O
i L]
i L]
. . ' :
Mpobnema 1 (Perception modelling): > E :
Kak yenoBek onucbiBaeT 06beKTbI? MoXeM Mbl onucbiBaTb 0OBbEKTHI ' :
Hanbonee HageXHbIM N 3G PeKTUBHBbIM A4N1A noceaytowent 06paboTku T ——
]
i L]
i L]

obpazom?

. ) MépuaHbld MHTEnnexkT
Mpobnema 2 (Perception-base computing):

Kak mbl 0b6pabaTtbiBaem perception-based onncaHua (Hanpumep, nwem niu
0606wWwaem)? Moxxem Mbl ONTUMMN3NPOBATb TAKUE BbIYUCNEHUSA?
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O6c¢cyaeHue npobaem — T S—

PenbHbld Mup Mopens PenbHbld Mup MamepeHue Mopenb
- A
K\" <« [ ~) <« K\“
L
e L
R Y
Ve o =
PenbHbli Mup MamepeHue Mopens
Actor ‘n.
B
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matematuka N'mbpugHoro UHTennekra

us:U - [0,1] psy:U > M
u
hy (W) ha(w)
' 1 1 /‘\
J N
LueA

ha() = {o,fﬁ ea  haU-0OD ans () = min{p, (), w5 (W}

h, () 1 taup ) = max{u, (w), up(w)}

1 e = 1- (W)

| ~U ANB o »U» Hang (W) = pa(u) X pp(u)

AUB < »UJ> tav (W) = pa(w) + up(W) - 1
—A4 o »HE»

1{ ------- — e poa(u) =1-pu(u)
SRR

A
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Mpo6bnema 1: \

LWKONA

N j=1

IT-MEHEOHMEHTA

opmanusaums -
dop 1! P

1A
H g, (1) a, (1) Mg, , (1) a, (1)

X X

1.V yi(1 <j<t)3 Ujj¢®,r;:[eU ={uel:y=1}, U, j €CTh OTPE30K MJIM TOYKa;

—
2.V j(l <j <t) y He yOBIBaET ciesa OT U j M HE BO3pacTaer cIIpaBa oT U’ j (Tak xak, coriiacHoO

I .
1, U; sABmsercs OTPE3KOM HIM TOYKOH, NOHATUA ‘‘ciieBa” M ‘‘clipaBa” ONPENEISIOTCS

OHO3HAYHO).

3. V j(1 <j <t) 14 nmeer He Oonee ABYX TOYEK pa3phbiBa IEPBOrO POJa. |

4.V ueU3j(l <j<t) uj(u)>0;

G

5.VueU ) p(u)=1.

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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nDOGI'IEMa 1: \ LWKONA

Teopema cyliecTBoBaHMUA |

Ilycte s: € G(L). 1log Mepoii HEONpPENENICHHOCTH s: OyIeM MNOHUMATh 3HA4YEHUE
byHkuunoHana & s:), onpeneneHHoro Ha snemenrax G(L) u npuHumMaromero 31adeHus B [0,1] (To
ectb &: G(L)— [0,1]), YIOBIETBOPSIOLIETO CIIEAYIOMIMM YCIOBHSIM (AKCHOMAaM):

Al. &(sy =0, ecniu s: npeAcTaBiIsieT COO0U COBOKYITHOCTh XapaKTEPUCTUUECCKUX (YHKITUIM;
A2. Ilyctb 8¢, 5 € G(L), t ut’ MOryT OBITH paBHBI WJIM HE PaBHBI Ipyr Apyry. Toraa

E(s;) < E(sfr), ecmu d(s;,5;)<d(sfr,8/).

Teopema 1 (cywgecmeoeanusn). I1ycts s: € G(L). Torna pyHkuuonan
&)= 17 70000 - 1)

PO M () = e (), b () = 10ax (),

f YAOBJICTBOPACT CICAYIONIHM YCIOBHUAM.

F1. A0)=1, A1)=0;
F2. fue ybriBaer-
SIBJISIETCS. MEPOI HEOIIPENIEICHHOCTH §t, TO €CTh YAOBJIETBOPSET akcuoMaMm Al u A2

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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NP NPEZANEHTE POCCMACOOR SENEPRIHA

npOGﬂEMa 1: \ WHKONA

IT-MEHEOWHMEHTA
UHTepnpeTauun

E(s) = ) (1= (b ) = b, )ty G, ) = 1 (a1 — b, . a0

Ul;,

LA

4 d, 2,

1 «.\j i

ediis >

u, u, u, u, u, U

0=mn(s,,us) =n(s,,u,) <nls,,u,) <n(s,,u)<n(s,,u,)=1
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Mpo6nema 1:

YCTOUUMBOCTDb No JlanyHoBY
(pobacTHOCTD)

Bysem cuntaTtb, UTO GYHKLMWN NPUHALIEHKHOCTN MOTYT
HaXoAUTbCA B HEKOTOPOWM «Tpybe» WUpuHom §.

Byaem HasbiBaTb 3Ty cUTyaUMio & —MOAENbIo U
o603Hauatb GO (L).

MapameTpbl § — mogenu ( 61 n §,) BbiparkatoTca Kak
bYHKUMKM OT §. Vicnonb3ys anemeHTapHble
reoMmeTpuYecKkne paccyKaeHms

nonydaem: 8, = V1 +d?, 6, = g 1+ d?, n, kak
pe3ynbTat, 0; = do,.

\ LWHONA

IT-MEHEOHMEHTA

HoA o
1 \ N
o
= O\ >
e—>| u
(5‘1
B
D
%/Q
A C

bI}koB AnekcaHap Masnosuy,
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Mpobnema 1: BepxHue e

IT-MEHEOHMEHTA
U HNXXHNe OUueHKMA

* B 3TOM CUTYaLMM Mbl MOXKEM BbIYNCAUTL HUMKHME (f(st)) N BEpXHUE (E(St)) OLEHKM f(St).
COBOKYMHOCTM HEYeTKUX MHOXecTB 13 G2 (L), umetowme MuHumManbHyto (n(sy, u)) u
MakcumanbHyto (n(s;, 1)) cTeneHb HeonpeaeNneHHOCTU NpeacTaBaeHbl Ha a) u b)

COOTBETCTBEHHO.
2 —
* TJeopema 8. llycTb S € G‘S(L) Torpa 5(5) — _d(12|5|2) ’ 5(5,:) = d(;;](%)
1y HoA
- o

(a) (b)

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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Mpobnema 1

MOHO NN, yunTbiBaA HEKOTOPbIE 0CcobeHHOCTHU BOCMPUATUA HE/NTOBEKOM obbekTOB peasibHOro mmpa " Ux
OonncaHuA, C(I)OpMyflMpOBaTb npasunno Bbl60pa ONTUMAJIbHOFO MHOXKeCTBa 3HAYEHUM NPMN3HAKOB, MO

KOTOPbIM OMNMCbIBAOTCA 3TN 06bEKTbI? BO3MOXKHbI B KpUTEPUA ONTUMAJIbHOCTU:
« Kputepun 1. Nog onTMmanbHbIMM MOHUMALOTCA TAKME MHOXKECTBA 3HAYEHUI, NCMOb3YA KOTOPbIE Ye/I0BEK
NCNbITbIBAET MMHUMAJIbHYIO HEONPEeAEeNeHHOCTb MPU ONUCAHMN 0O BbEKTOB.
« Kputepui 2. Ecnm 06beKT ONMUCbIBAETCA HEKOTOPbLIM KOJIMYECTBOM 3KCMNEPTOB, TO NOZA ONTUMAIbHbIMM NMOHUMAIOTCA
TaKMe MHOXeCTBa 3HAaYEeHMN, KOTopble 0becneymBaloT MUHUMAJIbHYIO CTENEHb PACCOM1ACOBAHMA ONUCAHUN.

* [oka3aHo [PbixkoB, 1985] , 4To Mbl MoXKem chOpPMyNnpPOBaTb METOAMKY BbIOOpPa ONTUMAaNbHOIO
MHOXeCTBa 3HaY€HUI Ka4YeCTBEHHbIX NPU3HAKOB.

* bBbonee TOro, nokasaHo [PbixkoB, 1991] , yTo TaKaA meToanKa ABNAETCA YCTOMYMBOM, TO eCTb
BO3MOXHbl€ NPU NOCTPOEHNU PYHKUMN NPUHALNEKHOCTM €CTECTBEHHbIE MasleHbKNE OWNOKKN He
OKa3bIBaOT CYLLECTBEHHOIO BAMAHUA Ha BbIDOP ONTMMA/IbHOrO MHOMECTBA 3HAUYEHU.

* MHoXecTBa, oNTUManbHbIe NO Kputepuam 1 1 2 cosnagator.

http://intsys.msu.ru/staff/ryzhov/FuzzySetsTheoryApplications.htm

LWKONA
IT-MEHEOHMEHTA

é ") Haysmo-yqebuui uesrp
" { VINTennoxTyansiaie cucTemb
TN W HENETINS TEXHONOMM”

A.MN. Poixos

AnemMeHTb!
TEOPHHM HEYETKMX MHOXECTB
W H3MEPeHHUA HeYeTKOCTH

Mockna

Amanor-Mry
1908
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Mpobnema 2:

\ LUKONA

¢opmanu3au,uﬂ N pe3ynbTrathbl

t=2 1, (U)=H,(U)= Iuﬂ,(u)uﬂ () N ()l

IT-MEHEOHMEHTA

t>2 I1,(U) =H (V) = |U|Z(p;+p,,+.) Iu ()i, (u) N (u)du

_ 1
Teopema 8. 1lycts sije G (L ), N(u) = N = Constu p, = . G=1, ..., 1.

ND
Torma IT . (U)=H ,(U) = 30U

Cnedcmeue 2. 11ycts BeIONHAIOTCS ycinoBus Teopemsl 8. Toraa 11, (U) =

f_
? rae D = Zdj.jﬂ kS INE —|U ;+1|
J=1

2N
HX(U) - ?é(sr)

PbixkoB

AnekcaH

ap MNasnosuy, mail: alexander.ryjov@gmail.com
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Mpobnema 2: C

U pesynbTaThbl
1
Teopema 10. ITycts st € G(L) , N(u) = N = Constu p, = . (=1, ..., t). Torna

M, (U) = H  (U) =~ &Gs,),

IJ€ ¢ €CTh KOHCTAaHTAa, 3aBUCAIIAsl TOJIBKO OT M.

_ 1
Teopema 13. Ilycte X={ai, a, ..., ai}, sie G° (L), N(u)=N=Consu p, = . (j=1, ..., t). Torna

I, (U)=H,U)= : (19)

f_
rac D = Zd_f~_,r'+1 ? ; Jj+l _|U; ;+1|
j=1
Cnedcmeue 5. IIycTh BHIIONHSIOTCS yeioBus TeopeMsl 13. Torza

2N
1, (U) =H,(U) = S~ (1-0,)g(s,).

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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IT-MEHEOWHMEHTA
N pe3yabTaTbl

_ 1
Teopema 14. Ilycte X={a\, az, ..., ai}, st G° (L), N(u)=N=Constu p, = p (j=1, ..., t). Torna

3
_ _ ND(1-6,)  2NDo,
[y (U) =Ty (U)= e it T (20)

f_
rac D = Zd.;ljﬂ‘* J g+l _|U; ;+1|

j=1
Cneocmeue 6. I1ycTb BBITIONHAKOTCA YCIOBUS TeopeMebl 14. Torna

_(1_52)3 -
t(l N 262) 3 20, E.\(S:)

y(U)=Ty(U)=

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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MOMKHO I onpeaennTb NOKa3aTeNM KayecTBa NoMcka MHPOpMaLMKN B HEYETKUX (NUHIBUCTUYECKMX) Ba3ax
AaHHbIX 1 cHOPMYNNPOBATL NPABMJIO BbIOOPA TAKOrO MHOMKECTBA JIMHIBUCTUYECKMX 3HAYEHUN, Moo et
MCNONb30BaHME KOTOporo obecneunBano 66l MakCMMasibHble MOKa3aTeM KayecTsa NoMcka MHopmaummn?

nmenn M.B. JOMOHOCOBA

Mexanuko-maremaruueckuit haxyisrer

Mogenn noucka nudgopManuy B HeUeTKo

* [oka3aHo [PbikoB, 1992] , 4yTO MOXHO BBECTM NOKA3aTeNN KayecTBa NOMUCKa MHOOPMALUM B HEYETKUX epeste
(nMHrBMCTUYECKNX) Ba3ax AaHHbIX U POpPMann30BaThb UX. AL Puiscon

* [Moka3aHo [PbixkoB, 1992], 4To BO3MOXKHO CPOPMY/IMPOBATb METOAMKY BblOOpPa ONTMMANbHOIO
MHOXeCTBa 3Ha4YEeHMIM Ka4yeCTBEHHbIX NPU3HAKOB, KOTOpPOe obecneymBaeT MaKCUMa/ibHbIE MOKa3aTeNu
KayecTBa NOMCKa MHPOopMaLun.

* bBbonee T0ro, NnokasaHo [PbixkoB, 1993], 4To TaKaa MeToANKA ABNSETCA YCTOMUYMBOM, TO €CTb BO3MOXKHbIE
NPW NOCTPOEHUU PYHKLUN NPUHAANEKHOCTM ECTECTBEHHbIE MaJIEHbKUE OLLINOKN He OKa3bIBatoT
CYLLLECTBEHHOIO BAMAHMSA HA BbIOOP ONTUMA/IbHOFO MHOXKECTBa 3HAYEHU.

Mocksa 2004 ron

http://www.intsys.msu.ru/staff/ryzhov/FuzzyRetrieval2010.htm
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Mgy ' :?::imeuml
AHanUTUK : '
i
I

OTpa¥aerca B .., | -
AHaNUTUK - : m
| ]

AHannaupyercs. .. I/lllTCleC-T OrueTsl

HosocTH Crapuy COlMaIbHBIE
CETH

MHpopmeumrorHEi 00pas WHpopmMaumoHHbIn obpa3

PbixkoB A.l1l. OueHKa N MOHUTOPUHT MPOLLECCOB B COLUMOTEXHUYECKNX CUCTEMAX N CBA3AHHbIE C HUMM 334a4MN.
NHmennekmyansHele Cucmemeol Teopua u npunoxceHud. T. 22, Bein. 2, 2018, c. 129-139
http://intsysjournal.ru/pdfs/22-2/Rizov.pdf
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POCCARCAR AT HARDHINTD sIZAACTEA
) roc IV RE! -

G, L CYAARCTRERADE ChYXE OuEHKa n MOHMTOpMHr: \ WKONA

OCHOBHbIE NOHATUNA IT-MEHE[JMEHTA

Mpouecc MmeeT mogenb (CyLWHOCTU U UX CBA3N)
OnucaHne moaenu BO3MOXKHO Ha eCTECTBEHHOM A3blKe

Aspects/ Dimensions
N\
T C DwerC D Fators
<
N

i[i

Mpouecc

Ilenaer CoObrTus
JAKJIOuYe e

. on

JlencTeus

Mudopmanms

AHanNUTUK OTPANKALTCH B ...

NHPopmaynOHHbIN 06pa3:

« pa3Hoobpasre UCTOYHMKOB MHPOPMALMK » BO3MOXKHAA NPOTUBOPEYMBOCTb
« ¢$parmeHTapHOCTb *  NU3MEHAEeMOCTb BO BPEMEHM

+  Pa3HOYpPOBHEBOCTb «  BO3MOXHafA TeHAEeHUNO3HOCTb
« pa3Has cTeneHb HaAeXHOCTU

AHannIupyercs.., Hurepuer

HoBocTH

Oruern
Crapuy COlHAIBHBIE
CETH
NMHudopmaumoHHbin 0bpas

AHaNUTUKN ABNSIOTCA aKMUBHbLIMU 3/IeMEeHMamMu CUCTEM OLIEHKN U MOHUTOPWUHTa

OHu mMoryT ob6pa3oBbiBaTb HEKOTOPbLIE CTPYKTYPbl (MMHUCTEPCTBA, areHTCTBa, ...). B aTOM crniyyae aHanuTuKn «HXKHErO YPOBHSAY» UMET
[Eerno ¢ YacTbto Npobrnembl 1 paboTaloT C COOTBETCTBYHOLMMM 31EMEHTaMM MHPOPMALIMOHHOIO MPOCTPaAHCTBA; aHaNUTUKN «BbICOKOIO
YPOBHSI» MMEIOT Aeno ¢ 6onbummmn pparmeHTamm npobnemMs! unu npobnemon B LENoMm.

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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PaboTta c cucremom \ O MENTA

Mpo6nema 3. MOXKHO N NPEANIOKUTb NPOLEAYPY arpermpoBaHus
MHPOPMaALMKN B HEYETKUX NEPAPXNYECKUX AMHAMUYECKUX
_______________________ CMCTEMAX, NO3BONAIOLWLYIO MUHUMU3UPOBATL NPOTUBOPEYNA B

Y710 roMeHs! d reOMGTpM‘—IeCKMﬁ;

- ¢ (crapoe 3Ha4YeHHe)

HaNUTUK I "
- : \2/ m - Ha (HOBOE 3HaueHHe) * NI0TUHECKUU;

- =S 5 | Ho ocuone sero (cchiika Ha * Ha ocHoBe obyyeHus:
' HEpOPMBLHORTEIH MaTepiar) « obyyeHue Ha OCHOBE reHeTUYECKUX aifOPUTMOB
— * obyyeHMe Ha OCHOBE HEMPOHHbIX CETEMN

|
Cucrema
| ?
M M r

| oleH 1 oAenn npouecca
| MOHUTOPUHra
|

Ni HE, | (V)

o Bbigenatorca cnegytolme noaxoabl K peLeHunto 3Tom
|
i T npobnembl, 6asnpyroLLMeca Ha Pa3INYHbIX UHTepNpeTaumax
o

: Koraa onepaTopoB arpernpoBaHmsa nHpopmaumu [Poixkos, 1996]:
|
|
|
|
|

WHdopmaumnoHHbin obpas

Pesynebrar: PbixkoB A.M. O6 arpernpoBaHum MHGOPMALIUKN B HEUETKUX MEPAPXMYECKMX CUCTEMAX.
AKTyanbHoe CoCTosiHMe npotiecca, NoATBepPXAeHHoe WUHTenneKTyanbHble cuctembl, Tom 6, Bbin. 1-4, 2001, c. 341 - 364 -
CCbINIKaMu Ha BCHO OOCTYMNHY MH(OpMaLMOL0. http://www.intsys.msu.ru/magazine/archive/v6(1-4)/ryzhov.pdf

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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COuM: aHanms. ¢ —
Kputnueckume nytu

IT-MEHEOHMEHTA

Mopgenb npouecca

[a

Ckopee Bcero

/ Bo3amo)xHO
HeT

AHannUTUK

KpVITVI‘-IGCKVIVI nyTb — Masioe N"AMeHeHNe 3Ha4eHNA 3JfieMeHTa Bbl3blBaAeT
N3IMEHEHUNE COCTOAHNA BCEIO npouecca.

3HaHMe TaKUX 3INeMEHTOB MMeeT 60o/bLLIoe NPaKTUYeCcKoe 3HaYeHME U NO3BO/IIET BbIABUTL ' ciabblie mecta"”
B Npouecce Ha TEKYLWMIA MOMEHT BpeMeEHMU, pa3paboTaTb meponpuATUS No 61OKMPOBAHUIO HeXKenaTenbHbIX
CUTYaLMN MU NPOBOLIMPOBAHUIO KeaTe/ibHbIX, T.e. B HEKOTOPOM CTENEHM YNPaBaATb Pa3BUTUEM NpoLecca
B MHTEpecax opraHn3aLumm, ero OTC/IEKMNBAIOLLIEH.

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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IT-MEHEOHMEHTA

\ WWKONA
Ob6paTHble 3apaumn

Oano: (1) X - 6lopxeT
@ AG=ClaFsa ™)

- CTOMMOCTb M3SMEeHEeHUA

3apava 1:HaﬁTm{ai4,..,qidi
Ade->2may,
} ZahAclJ s'x

Y
MakcumarnbHbIn 3cpdexkT

3a JaHHbIA 6rooKeT

3apayda 2: Hantun {ai” ,q-ld'.
Z,NACIJ-?W"V
Aae2 Aae

3afaHHbIn 9P eKT 3a
MUHUMaNbHbIN BOOXKET

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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COuM. Pestome A B e

* dyHKumMoHan COnM:
PewatoT 3a4a4y OLEHKN U MOHUTOPUHTA
. Mo3BONAIOT aHANUTMKY BBOAUTb MHGOPMALMIO M3 BCEX AOCTYMHbIX MICTOYHUKOB €CTECTBEHHbIM
obpasom
. XpaHAT UCTOPUIO Pa3BUTUA NpoLECcca, OLLEHUBAKOT ro TEKYLLEE COCTOAHMNE, MPOrHO3UPYIOT U
moaenunpytot byayuiee
* CoMM 3ppeKTUBHbI:
- Korga HeT/ Henb3A NoCTpoUTb MaTeMaTUYECKYIO MOAENb NPOLLEecca B BUAE YPaBHEHWUIA, aBTOMATOB U
np.
- Koraga ecTb aHanuTUKKM, pelatolme 3a4a4y oueHKM M MOHUTOPUHIA Ha CUCTEMATUUYECKOM OCHOBEe
* Pa3paboTtka CoMM BO3MOXHa:
. Koraa mMOoKHO NOCTPpOUTb CEMaHTUYECKYIO MOAENb NpoLecca B Buae Habopa NOHATUIA U KX
B3aMMOCBA3eM
. MocTtynaeT n aHanusupyeTcs peasibHaa MHPOPMaLUA - BO3MOXKHbI 0Oy4YeHMne 1 Ha CTPOMKaA
* Bo3amorHa pa3paboTka ontumanbHbix CoMMM ¢ Touku 3peHuna (1) yaobcrea BBoAa; (2)

COr/1acoBaHHOCTU OUEHOK (3) HbOpMaLMOHHOW NoaAePHKKMN BBOAA N MOAEIMPOBAHUA

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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CnoXHOoCTb aHanusa

MOAEAVIPOBAHUE
BYAYWETD

OLAP
aHanuTuKa

aHaJIMTUKa

4

COMM v aHaNUTUKa =

—

@ (Toyemy npousowno?

~
Kouctpyupo AU E< —_ Yro/rae/Koraa HyxHo caenats,
B VAY ME to . 4TOdbI MPOU30WINO0 TO, YTO HAA0?
> \ -
Data mining/ / _
Big Data Y7o MoxeT npwousoiitu?
adaHaA/IMTUKa

AHAAUZ N\POWAOTO

Excel/ SQL @ Yro/rpae/koraa nponsowno?

—

LleHHoCTb Ansa 6usHeca

LWKONA
IT-MEHEOHMEHTA

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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«XONOUHI» 2

«3aBopf,» 2
« Llex » 2

-
PEEvE
COnM: BO3MOXHOCTU ¥ o —
Aekomnosnumnu
«[1o ropnsoHTann» «[lo BepTUKann»

MNpownseoacTseo
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\ LWKONA

COuM: npumepbli TMEHEHMENTA

— Cnctema MOHUTOPUHIA U OLLEHKN MUPHOWN AAEPHOWN AEeATE/IbHOCTM CTPaH B
NHTepecax ynpasneHma obecneyeHmna mexayHapoaHbix rapaHtnmn MATAT
(Development of an Intelligent System for Monitoring and Evaluation of
Peaceful Nuclear Activity, IAEA, Vienna, STR-310)

— Cuctema « MoHuTopuHr - 1» (HUL «KoHTyp» PATNCH)

— OueHKa U MOHUTOPUHT PUCKOB aTePOCKAEPOTUYECKMNX 3aboneBaHNI
(LLMM M3 PO)

— Cnctema OUuEeHKM U MOHUTOPUHIA NPOU3BOACTBA U3AENNNA MUKPOINEKTPOHUKMU
(Cadence Design Systems)

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com



PAHXHFG -y

g |
PT -'I-'I'<.{'”.<.¢.I'| AL HAR HIN 2R . - . -
AAPCTE |..||r cn \.:| . . .

|"|P |‘|,|'l FOCCMACOON SF EPRIHK
\ LUKONA
MATATS TN EHEAMEHTA

Microsoft Excel - Moaenb.MATAT2.XLS

lpaska Bwa Bcraska ®opmatr Cepsuc [aHHble OkHo Crnipaska

QEARGIRVE DR S -C-BE-AE e f i
C773 v # M[P6_8] {fast reactor}
A | B | c

1 |ACTIVITY PROCCODE INDICATOR ——" e

2 |mining/milling P1 strong acids, alkalis, and specialized solvents 1 1 1
3 |mining/milling P1 radioactive end-product of mining/milling process I am Very Impressed by the Work done up to nowin a rather Short tlme and’

4 |mining/milling-U B furnace. vertical multi-hearth calciner | i H H H H

5 |mining/milling-U B furnace, vertical multi-hearth calciner (if no known Al industry) base on these aChlevementsf I am greatly n favor Of a Contlnuatlon Of thls

6 | mining/milling-U P1_1 system for the conversion of uranium ore concentrate } 1
|7 |mining/milling-U P14 radioactive dust inconsistent with local soils | prOJeCt [DISNA] -
8 |mining/milling-U P11 abnormally high radon levels in air I A )

9 | mining/milling-U P11 uranium ore concentrate ( EE Kerre Un|VerS|ty Of Ghent

10 |mining/milling-U 34 £ ammonia gas o B . ’

11 | mining/milling-U P11 hydrogen peroxide Am W —

12 | mining/milling.l oo or B bonleatiniadadecona COD tanks d m

25 |weapon-fab/R&D Py 2 bright streamers from HE test shots indiating the use of DU as a qummy core— —r - ] . . ] ] ]
339 wespor S/RAD Pe 2 high secuty o a computing factity The system as demonstrated presents the relevant information in a user-friendly form and makes it possible

weapon-fa istory of criticality accidents . . . . . .
@wea;p)on-test P9 3 S oLﬁc T large quantities for the user to arrive interactively at answers to a wide variety of queries.
1929 | weapon-test P9 3 electronic streak or framing camera L. . i . i i i L.
gg? weapon-test P9 3 oscilloscopes, large quantity The distinguishing and important feature of the system is that it can process both numerical and linguistic
weapon-test P9 3 photomultiplier tube . . . P . .

[032|weapon-test P9 3 pulse generato, high-speed data which is resident |n_|ts knowledge base as well as the data_suppll_ed by th_e user. Th_e underlyl_ng theory
(933 |weapon-test 23 ascilloscopesontansientsecarder reflects latest advances in methods of processing and aggregation of information which is uncertain,
934 |weapon-test P9_3 vibration test equipment . . . . . T

35 |weapon-test P9_3 drilling rigs or mining operations under tight security in remote location imprecise, |nC0mp|ete or IaCklng n rellablllty.
93
937 This system is certainly not a toy system. In summary, my assessment of the DISNA Program is

very positive. It gives me great pleasure to have an association with it.

Lotfi Zadeh,
Professor in the Graduate School and Director

‘ J Berkeley Initiative in Soft Computing (BISC)
%%4 ‘ZK‘M Computer Science Division

Department of EECS
729 Soda Hall # 1776
Berkeley, CA 94720-1776, USA

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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T PESAIEHTE FOCCHACADA O EPALLN 0 L"e H Ka M MO H MTO p M H r -\ :'I-;-I-Hw?:HAe,quEHTA

PUCKOB...

F‘E lNpumepbl MoAenel Ana cucreM MHGOPMaLMOHHOTo MoHuTopuHra.doc - Microsoft Word

®avin [paska Bua Bcraska ®opmat Cepsvc Tabavua OkHo Cnpaeka BeseawTe sonpoc v X
'§fﬁt06b|qu|ﬁ+14nT,ﬂouehv‘TimesNewRoman v 14 v | X & 4 j=.|_|§=-*—v|i_ i= ﬁ%Ev‘yIAva‘ ATt x,
D Eguuld Q,IVﬁI & “_Ja Jl“” A ] 'l%ﬁ.}méﬁl_h&]@38% 7’\_)|Luﬂ1'euue7
i Hamoanpd ; =
iy i
1000 Beryr pamomerarecaane ‘mm;-ﬂ : | ﬁm;‘;«ﬂ
gt e e
= = . = s . L. = =i
= % ] | [ | [ | PaccmarpuBaemas paboTa MMeeT 3HAUHUTEIBHYIO HAyYHO-NIPAKTUYECKYIO
4 T 1
= am 1
= = l i 3HAa4YUMOCTD, PE3YJIBTAThI UCCIICIOBAHUS MOI'YT OBITh UCIIOJIB30BAHbI JJIs1 pa3pa60T-
= 7 1
= Pac.2. CrpyaTy vens: f— ¥ Pc.2 Crpysmyp: 5
TE I e KK CHCTEM MOAAEPXKKH IIPUHATHUS PEIIC€HHUHN B CUTYallHOHHBIX LEeHTpax OpraHoB Iro-
CyﬂapCTBeHHOﬁ BJIACTH.
— e —— /

Cosernuk Ynpasnenus HHGOpMALOHABIX CHCTEN

Hzmozanpl
VPORHE FOIRHR T
‘B0 1TPpes]

Crnencsszu @CO Poccun,

JIOKTOP TeXHUYECKHK HAYK /o,

~H.H. Jlemunos

°k 16.10.2007r.
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“y PAHXuI'C

Rl OueHKa U MOHUTOPUHT PUCKOB

! LWKONA
IT-MEHEOHMEHTA

aTepocK/epoTuyecKkmx 3abonesaHuni

Operations Advise Rules Criticalness Mirrors Modes Users

sl &lB(% =2 E 2

= & atepocknepos <<"very small” (0.00)> >
£ & xonectepuH <<"small” (0.15)> >
S & 1B <<"medium” (0.50)>>
Y1 dusnueckan akTmBHOCTb <<"large” (0.68)> >
Y1 nutaHme <<"medium” (0.52)> >
--*s Bospact <<"medium” (0.55)> >
= & JIHM <<"large" (0.67)>>
Y1 dusnueckan akTMBHOCTb <<"large” (0.68)> >
-1 nutaHme <<"medium” (0.52)>>
W1 Bospact <<"medium” (0.55)>>
- W1 TpUravUepuabl <<"medium” (0.46)> >
£l & apTepvanbHoe gasnexue <<"small” (0.25)> >
E # cuctonnueckoe (BepxHee) <<"very small” (0.09)> >
-$1 dusnueckas aKTvBHOCTb <<"large” (0.68)> >
Y1 nutanue <<"medium” (0.52)> >
Y1 sospact <<"medium” (0.55)>>
Y1 bmi <<"medium” (0.46)> >
B # avactonuueckoe (HuxHee) <<"very small” (0.09)>>
Y1 dursmueckan aKTMBHOCTL <<"large” (0.68)>>
Y1 nutanme <<"medium” (0.52)> >
Y1 Bo3spact <<"medium" (0.55)>>
91 bmi <<"medium” (0.46)> >
# KypeHue <<"medium” (0.50)> >
- # ankoronb <<"small" (0.37)>>

Hcmons3oBanue YKa3aHHBIX PE3YJIbTATOB I1I03BOJISIET: pa3pa6aTBIBaTB IIPUHIHUIIHAIEHO HOBBIM
KJ1acc YCJIOBCKO-KOMIIBIOTEPHBIX CUCTEM B MEIUIIMHE - CHCTEM OIICHKH MW MOHHTOPHHIAQ;
ITOBBICUTH Ka4ye€CTBO U HAIECKHOCTH OILIEHKHA PHUCKOB M HX OTCJIC)KHUBAHHUS IS Pa3IdYHbIX
3&60HeBaHI/II71; pa3pa6aTI>IBaTI> 000CHOBaHHEBIE PCKOMCHIAIIUU II0 CHHIXKCHHUIO PHCKOB IS

Pa3/IMYHBIX TPYII HACEJECHUS;
MEPONIPHUATHH [0 UX CHIKEHHIO.

COKpAaTUTh 3aTpaThl HA MOHHTOPHHI PUCKOB U pa3pabOTKy

|

Axanemuxk PAMH P.I'.OTAHOB

oS

. 05"“'0)
[

T

O

*
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oW PESHEATE POCCAACAR EJPALAN OL"eHKa M MOHMTOpMHr ! LWKONA

IT-MEHEOXMEHTA
NMPOEKTOB B MUKPOINNEKTPOHUKE

| £ | Monitoring

File View Calculate Graph Learning

Design productivity a

It

Verification

B Tteuenne 2005-2006 rr. Poccuiickum 1 ['epMaHCKUM OTIEIEHAAME KOMIAHUH
Simulation TB des:gn %5

IPOBOAWIKMCH PabOTHl 1O MpoeKTy «OIeHKa U MOHUTOPHHI NPOEKTUPOBAHMS HM3ZEIHit

Implementation

esngn*.B concepts detailed KH

Gm o \Tesmueswn MHKPOIJICKTPOHUKIW» B MHTepecax rpymmnsl Cadence VCAD (Buptyansusiii CAIIP Ca-
N I:41%
— \m’\w - dence). Ilemnbro pabot Gbl1a pa3paboTka aBTOMATH3MPOBAHHOM CHCTEMBI OLIEHKH CIIOCO0-
oo 673 (o] m..ngmades.gn, e songy s HOCTH  KOHKPETHOTO KOJUIEKTHBA Pa3paGOTUMKOB BBITIONHATD MPOSKT B HEOOXOIUMOE
: anrKHs

Guod 67%
Excellem 92%

surenc 204 BDEMSI € TPEOYEMBIM Ka4eCTBOM MPHU 33[JaHHOM PECYPCHOM OGECIIEUCHHH M COTPOBOX-
N \ JIeHHs TIpoLiecca MPOSKTUPOBAHUS.
Thi h: 7
[ | ER Jmm'/ Dafhtgh 1\ OKcnepraMM KOMIIAHUU OBLIM NPOAHATM3UPOBAHBI Pa3IMYHbIE TEXHOJNOTUM VIS
CompilerSimulator ’ (TB design) s (TB) M 6 5 6 3 6
ol Excellent sn%{ — %%HEXCQHEHW == rasts skt N Pa3PA0OTKH TAKOW CHCTEMBI M B KauecTBe 6a30Bol BHIOpaHa TEXHOIOTHS HHPOPMAIMOH-

. HOI'O MOHMTOpPHUHTIA, pa3zpadoranHas A.Il. PEKOBBIM.
© MOHHTOPHHI3, pasp a
(| . .
o] — —

b - MOB. Y CIEMIHbINA X0/ NPOEKTa MOATBEPIMIT UX aJeKBATHOCTh M IPUMEHUMOCTh B 06ac-
TH OLICHKH U MOHUTOPHUHIA pa3pabOTKU BBICOKOTEXHOJIOTUUECKUX U3/IEITHIA.

environment W OBAHOW
%’C\.\HOV‘ 073,. <
C,. N

; Design cagtureitools Database
RTL architecturs Lantiuages (RTL) t

Which TB for Whlcl

»
Expert: 100% TB copitrol concgpts

Excellent: 100%

Infrastructure

Good: 100%

Excellent 100% ﬁ?@"‘

,2’,1 (o)

I"'eHepanbHBIif qUpEKTOp

GO LA L AL Cadence Design Systems Ru A .H. Komkon

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com



PICCHRCAAT ALATIFRLS HAPD THINT) ©OZANCTEA
W FOCYRAPCTREEHHOR CA¥VXER
NP0 NPEZANEHTE POCCMACOORN SENEPRLINKA

A
&y PAHXuIC

COuM: CBA3aHHbIe 3a4a4mn

Mopaenb npouecca

-

OnTnmmsauma onmcaHuA

\ LKONA

IT-MEHEOHMEHTA

/ ABTOMaTMyeckoe \

nocTpoeHne moaenun
npouecca

0bObEKTOB A/1A peLleHunn
KOHKPEeTHOM 3343

(pacnosHaBaHM@pf){—ﬁ
-

AHaANNTUK

- KTO
- Koroa
- HYTo nomeHAan

QBE 4HIro

S NMOBOET - 0T BTy
UNTEPYE -PAsMe TB

NHdhopMaLMOHHbIN
obpas

/ [NlepcoHanmsauma
B3aMMOAENCTBMA C LUPPOBbLIM
MMPOM:

° Cou,man bHblE CETU

* O6yyeHue

\ * HOBOCTHbIE /IeHTbI /

Hactpoinka mogenwm

ArperuposaHue

nHpopmaymu /

~

HoBble NnpunoXxKeHuUA:
* MegnuunHa
 Ob6yyeHue

e be3onacHoOCTb

o J
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Vit By Dats ¢ The 1st International e-Government/ClO Forum
and
The 1st International Academia Workshop
November 20-21, 2013
BKK, Thailand

PERSONALIZATION OF E-LIFE

Witold Pedrycz

Information
Granularity,
Big Data, and
Computational
Intelligence

Dr. Alexander Ry]ov
f Nation A

nal E Public Administration

Monitoring, Security, e,

and Rescue Todlniqms
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Transforming Society though the provision of ultra-high speed mobile information services

The number one provider of ultra-high speed mobile networks and content across Europe and the Middle East
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IT-MEHEOWHMEHTA
undpposana TpaHchopmauuma

Jlerkaa sepcua: oLeHKa U MOHUTOPUHT
«UndpoBbix MHULMATUBY

NMonHomacwTabHas BepcCcuUuA

TeKkylwee LileneBoe
COCTOAHME S COCTOAHMUE

Mpon3BoacTBO HR
Co3gaHue camnTa

Mpumep: co3gaHue caiTa

*  MoXeMm oLueHUTb pacxoabl

*  MOeM «BbIYUCAUTb» NONb3Y

*  Moxem cpaBHUBATb Pa3INYHble MHNULMATUBDI

Mogaenb umbpoBon TpaHchopmaLum

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com



II r AHX rc
] = B
{2y PAHXu
PTr-'I-'I'w! AGAEMYS HARCUHOM 3T
FOCYAAPCTEEHHOR CAYMEN
| M NPESTIEHTE FOCCMACIDR SEJEPALN

Mpumep mogenu undpposoun

TpaHchopmauum

cdbb

Centre for Digital Built Britain

Roadmap for delivering the information management framework for the built environment

Effective information management across the built environment, enabling better decisions, leading to financial
savings, improved performance and service, and better outcomes for business and society per whole-life pound.

The right information in the right hands at the right time.
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Thex Roodmap wos developed by the Boadmap Working Group thol wos establihed s part of the ongoing work of he Digital Fromework Task Groug,

\ LWKONA

IT-MEHEOHMEHTA

Centre for Digital Built Britain
(https://www.cdbb.cam.ac.uk/).

The Centre for Digital Built Britain is a
partnership between the Department of
Business, Energy & Industrial Strategy and
the University of Cambridge to
understand how the construction and
infrastructure sectors could use a digital
approach to better design, build,
operate, and integrate the built
environment.

UeHTp LUndposoro crpontenncrea
BennkobpurtaHuu

LlenTp Digital Built Britain asnsetcs
napTHePCTBOM mexAay JenapTameHToOm
6u13Heca, IHEPreTMKN U NPOMbILLIEHHOM
cTpaTternm n KembpuarKckmum
YHUBEPCUTETOM, YTOObI MOHATL, KaK
CTpouTenbHble U MUHOPACTPYKTYPHbIE
CEKTOPbl MOTYT UCNO/Ib30BaTb LIMPPOBOWA
noaxon, 4NA Ny4llero NpoeKTUPoBaHUA,
CTPOUTENbCTBA, SKCMyaTaUnm u
WMHTErpaLmmn NOCTPOEHHOM cpeabl.

https://www.cdbb.cam.ac.uk/system/files/documents/DFTGRoadmap.pdf
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Bo3moixHbiN WwabnoH gna  paspaboTtku T

Big Data & Cloud
The democratization of technology (driven by its plummeting cost), increased access to funds and a rising entrepreneurial culture means
&‘\Oﬂﬂ that there are now hundreds of startups attacking traditional markets. Uber, Twitch, Tesla, Hired, Clinkle, Beyond Verbal, Vayable, GitHub,
3D Printing WhatsApp, Airbnb, Matternet, Snapchat, Homejoy, Waze and the list goes on. These startups are achieving scale far quicker than analog
companies ever did.
Rise of the Unicorns Whereas the average Fortune 500 company took 20 years to reach a market capitalization of $1 billion, Google managed it in eight
years, and the likes of Uber, Snapchat and Xiaomi in three years or less.
Virtual Reality
Through the personalization of apps and services, the third wave of the
>|< The Intemet of me Internet is placing users at the center of every digital experience.
Internet of Things
Digital Technologies
As sensors and connectivity become ubiquitous in a growing number of environments,
Cyber Security Outcome economy enterprises have an increasing ability to measure the outcomes of the services they deliver
Business models that sell results appeal to customers far more than those that just sell products.
tificial Intelligence
" As research by the MIT Sloan School of Management shows, 14 out of the top
The Platform revolution 30 brands by market capitalization in 2013 were platform-oriented companies.
Look beyond your own industry. Be Blockchain /I \
prepared to blur the lines between the R . . . N . N
physical and digital worlds. Key Digital Trends The intelligent enterprise By turning big data into smart data, firms can achieve higher levels of operational efficiency and innovation.
Sense and interpret disruption
Stop innovating and look to solve The digital economy is creating ever-greater demand for machines and humans to work together
customer problems instead. Workforce reimagined effectively. Advances in wearable devices, natural interfaces and smart machines are opening up
newopportunities to empower human talent through technology.
L[ Experiment and launch ideas faster J\ | | |
Find or fund one venture that 1 Decoupled Value Chains Increased speed, velocity, transparency and access disaggregate value chains
could most disrupt you. P
Digital
Transformation
Develop platforms for fast and cheap experiments . . . . N . .
New Entrants Businesses are reaching farther and disaggregating business offerings invading new spaces.
Organize data hackathons. Think beyond big data
to consider different types of data. Find new
ways to monetize data. Create an analytics team L an experience where customers view the organization Customer Engagement, Customer
Understand and leverage data Customer digital partner using their preferred channels of Experience, mer Insights &
interaction to control their connected future on and offline. Behaviour, Customer Trust & Perception
Be honest about how digitally savvy
you and your workforce are. Create
digital boot camps to reskill employees. @ Brand Ecosystem
Build and maintain a high-quotient digital tea Focuses on how the business transforms or operates to
1 and malntain @ Rignrquotient daltat feam Digkal Capabl Strategy increase its competitive advantage through di%ita\ initiatives; Elaa?fn:&élﬂ‘mﬁ' gg&‘;ﬁnﬁgﬁgﬁ?ament
igital Capabilities it is embedded within the overall business strategy. Strategic Management
One of the characteristics of effective digital
leaders is their intuitive understanding that the
journey is not one to be undertaken alone.
Partner and invest for all noncore activities Underpins the success of digital strategy by helping to Applications, Connected Things, Data &
create, process, store, secure and exchange data to meet the Analytics, Delivery Governance, Network,
- needs of customers a[ low cost and low overheads. Security, Technology Architecture
Digital Maturity Model
Ensure CEOQ support and the presence of a dedicated
central team to drive the new digital growth supported
by a team of digitally savvy executers. Organize fo ;
- Executing and evolving processes and tasks by utilizing ile Change Management, Automated Resource
T " - . lanagement, Integrated Service Management,
Operations digital technologies to drive strategic management and I L s i
enhance business efficiency and effectiveness. Reahimellelalis soaneh it smarCAcaptive
Y " Processes, Standards Automation
User experience drives IT architectures, not vice versa. \
Design a delightful user experience
Defining and developing an organizational culture with governance Culture, Leadserhip & Governance,
Look beyond your own industry. Be Organisation & Culture and talent processes to support progress along the digital maturity Organisational Desia Talent
curve, and the flexibly to achieve growth and innovation objectives. Management, Work Enablement

prepared to blur the lines between the
physical and digital worlds. Sense and interpret disruption

https://mindmapninja.com/603
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u,mprBOM MUp: facebook. \J

Goigle 1 mition 18.1Mmitlion /YU
LoggingIn  Texts Sent 4.5 VIR

3.8 Million

. Search
‘ Queries
5’94,»444
W’;togh’sed Apps Downloaded :
. $996,956 347,222 @
Spent Online Scrolling Instagram
et Hiflon 87,500
Created People Tweeting ,
SECONDS
‘ 41.6 Million - 1.4 Million |
- . . . Messages Swipes
This is what happens in a minute on the internet ..  Sent o 3
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A et Emails Sent
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“ _IGIPHY _ 180 41

SmartSpeakers < Views ‘
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la Repubblicalit | Papa, fotoconfronto: 2005-2013 la piazza invasa dagli
smartphone
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IDC n Seagate:

B 2016 roay o6bem AaHHbIX n3mepanca 16
36anT

* K 2025 roay 3TOT NOKa3aTeb yBeINMYUTCA 40
175 36ant

* K 2025 roay okono 20% scen MHpopmauum
OyayT Urpatb KPUTUYECKN BaXKHYHO PO/b B
noBCeAHEBHOM KM3HU, @ npumepHo 10% sTux
AAHHbIX ByayT "cBEPXKPUTUYHBbIMMN"

\ LWKONA

DU3NIECKWA [
A g pOoBOiA

IT-MEHEOHMEHTA

MIAD

https://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-dataage-whitepaper.pdf
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NMpumep nepsoro

cueHapua: NOUCK UHopmaLum

PusnyecKknin mup

Cobbitua PecTopaHsi
Moau

Beww

CoumnansvHan
ceTh

-

Onucauuna obvexkTos Nouck uupopmayum

Pbirkos A.M., OropogHunkos H.M. O6 ogHOM meToae NepcoHann3aLmMm Noncka MHGopmaumu.

UHmennekmyanosHelie Cucmemeol Teopus u npunoxceHuAa. T. 22, Bein. 4, 2018, c. 65-78 -
http://intsysjournal.ru/pdfs/22-4/Rizov.pdf

LWKONA
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>

HemHoz0 MeHvwe A 3HQuuUmMenvHo boavuie A U
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[Mpumep BTOPOro cueHapua:

obyuarouwime cucrembl

\ LWKONA

BHumaTensHOCTb
CKOpoCTb Ou4eHb Nerko Tun 3anaHuA
BbIHOCNMBOCTE LTaTHO MNocnegoBaTtenbHOCTL
Cnoco6 o6paboTku OueHb TAXENO
¥
Cucrtema oUueHKMK Cucrema oUeHKHW Cuctema
TecTUDOBaHUE N MOHUTOPWUHra N MOHUTOPWHra reHepaumm
P NPUHAONEXHOCTH npouecca cueHapuAa
oby4yeHuA oby4yeHunA

T K Knaccam

\ :‘ j T

-

OTnuyHoO

Xopowo
YOnoBneTBOpUTENbHO
Mnoxo

T

T

O6y4eHune (nepBUYHbIE N3MEPEHUA)

Cuctema oueHKMn
U MOHUTOPWHra
KavecTBa
obyyeHwnA

T

PbixkoB A. I1., Kypasnes A. [1., Baxos A. H., Kpusuos B. B. 06 ogHom noaxoae K nepcoHndmKaumm obyyeHnsa B pamKax KOMMNbIOTEPHbIX 0Oy4YalowWmnx cuctem. MHmMesnnekmyansHele
Cucmembol. Teopus u npunoxeHus. T. 20, Boin. 3, 2016, c. 180-185 - http://intsysjournal.ru/articles/is2003/31 Ryzhov.pdf
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Npumep BTOPOro cueHapua.

obyuarouwime cucrembl

BHMMETENEHOCTE
CKOpDOCTh
BhLIHOCNWBOCTE
OfpaboTtka

OMeEHb NEMKo
LLitatHo
OeHb TR0

Twn KoHTEHTA
MNocnenoeaTensHoOCTE

OTRAHHD

Xopowo
YNoOBNETEODMTENLHOD
Mnowxo

I ¥
Cuctema oueHKK Cuctema oueHKK Cuctema
M MOHWTOPWHra M MOHWUTOPWHIra reHepayMm
NPWUHAONEXHOCTH npouecca CUeHapu1A
K Knaccam obGy4yeHwnA oby4eHuA

CucTema oueHKK
M MOHWTOPWHIa
KavyecTBa
oby4eHuA

T

Ecnv A=maneHskan v B=0onewaa To Z1

Ecnn C=maneHokvi To £2

hma:a—bwﬁ GonsWwni
.-l"‘"‘- [
X -
X=x" Y=y

T

T

T

Jlornyeckoe npeacrasneHue (He4eTkue npaswnna)

JInHrenctTmnyeckoe npencraeneHne {HPHHEI,EI,J'IE}I{HDGTb K I'IDHFITHFIM:I

lNepBrYHbIE M3MEpeHUA (Undpbl)
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BbiGop uncna KnacTepoB. 2 Knacc

4 knacc. XK3.

0.8

CNnoXXHoCTb 3a4aHNA |

IRT (Item Response Theory (syn: latent trait g
theory, strong true score theory, modern mental
test theory))
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[Mpumep BTOpPOro cueHapua:
' obyyatoLme cucTtembli

Knaccudmkauma yyeHUKoB
c-means (FCM, c-cpeaHUXx)

CICHCHb HPHHATICKHOCTH

* OnTmmunsauma:

—ancbanaHc Knaccos
—CTeneHb HeYeTKoCTH

KonunyecTBo Knactepos

KOJIHYECTBO OLHDOK

CTENEHb NPUHALNEXHOCTU

CTeneHb HeYeTKoCTH OucbanaHc
3 0,268 0,813
4 0.28 0,927
5 0.28 0,887
6 0.29 0,858
7 0.28 0,906
8 0.3 0,942

BPEMA

IT-MEHEOHMEHTA
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[Mpumep BTOPOro cueHapua:

obyuarouwime cucrembl

NcTopms (70:30)
O6yueHue (Ha 70%)

— k-Nearest Neighbors algorithm (anroputm k
Bavxkanwunx Cocenein)

— Random forest (komuTeT pelatoLwnx Aepesbes)

— AdaBoost (Adaptive Boosting — ycunenune
KnaccudumKaTopos, NyTém obbeaANHEHUA UX B
KoMuTtert)

— Gbm (Gradient boosting)
TectuposaHue (Ha 30%)
Owmnbkn 1 1 2 popa

Sensitivity

10

08

06

04

02

0o

L B AV 4
H B EwWBnl
H B BN |
\ LUKONA
IT-MEHEOWHMEHTA
680
gbm 5005 .01
T T T T T T
00 02 04 06 08 10
Specificity
TOYHOCTb TOYHOCTb CMELIAHHAA
">5 OLUWMBOK" "<5 OLWMBOK" BbIBOPKA
KNN ~30% ~80% ~73%
ADAPTIVE BOOSTING ~40°/o ~70°/o ~65%
RANDOM FOREST
CLASSIFICATION ~5 1 0/0 ~65°/o ~60°/o
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nepcoHanndauma HOBOCTHOMU JieHTbl

WNamepenunn (nammsie)

Nlurancruveckoe npeacrasnexmne (NOHATHUA)

’

Norndeckmnit 8u180A =  PeitTuHr

?

JIMHrBNCTUNECKOE NPEACTABNEHNE (NEPBUNHLIE NOHATHUA)

?

MNoownasonrsbie namepeHus (naHHbIe)

*

Ecrm A = Bonbwoh u B = Bonbwoi, ro...
Ecrm A = Manenvkwit 4 B = BonbwoR, 1o ..

A AMumnum\ Bomwoh

Pbixkos A.l., Hosukos N.A. 06 ogHoIt moaenu lMons3oBarens MepByHHbIe MIMEDEHNA (TDaH3AKUNK) v
UMPpPOBbIX NPUBbIYEK. MHMeENNekmyasbHbie o
Cucmemeol Teopus u npunoxceHuA. T. 21 Bein. 3, 2017, < Wnansupyanshas
c. 91-102 rasera

- http://intsysjournal.ru/pdfs/21-4/91-100-RyzovNovikov.pdf
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Korpa 6yper paboratb

nepcoHannsauma?

\ LUKONA

IT-MEHEOHMEHTA

BTopow cueHapuin — Bcerga, Korga cornatuaertca 4Ytobbl 3a Hamu «Habargann»

[MepBbIn CUEHAPUM — KOrAa HYXKHO HAaUTU YTO-TO BaXKHOEe

KBapTupa
ABTOMObOWUIBL

Opexpaa (mopaa - https://www.labirint.ru/books/695465/ )

Axnpgpen lNnony6

UckyccTBeHHbIN
UHTENNeKT
ANna Mmopabl
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\ LWKONA

Cnacubo! LKA zHTA

KHMra oT T CepHID Texa Wuonw IT-meneg-
WMEHTa=, B PAMHaX HOTOPOW NNaHHPYIOTCA K NYENMKALWH Paaynb-
TaTsl HCCNBA0BaHWA BEAYWHX NpodeccopoB W Npenopasarenai
) |.|.|Iml1hl IT-meHagmMenTa MHCTHTYTa IHOHOMHKM, MAaTEMaATHHH
14 % } 8 . ! i | dopMay KT Wil Py aHafeMuM Hap
] B3 W rocygapeT cnywésl npu Mpeaupeute Pq:

L
A. PbIXXOB

HHWra HanKcaHa Ha OCHOBE YacTH KYPCa Mo SHaNHTHYeCH
MalUHOHHBIM TEXHONOTHAM, YTAEMOM SETOPOM B TEHSHH
e Wxone IT-meHegMMEHTa W YACTH HYPCa N0 TEOPHH HE
WECTE, YATaeMoM aBTopoM Gonee 20 NeT Ha MEXaHHK
cHoM danynwTete MY wM. M.B. NoMoHocoBa.

Huwra opuenTuposaua Ma IT-menegmepor, cneuyy.
GOTHE M EHE[PEHHI0 HHTENNeKTYaNbHbIX LHHPOBLI
a TaMe Ha MX PeanbHbIX M NOTeHLHaN bHLIX NOMbL3,

CUEHAPWA UCNONb30OBAHMA B BM3HECE

FUEPWOHBIA WHTENNEHT

Prisos Anencanpp MNasnoans
H.i-MH., 4T.H, npodeccop, MB
Executive Development Center
of Management. Jasegyowmii i
IT-menepmmenta Mncruryta 3M
MNpeanpente PO, npodeccop xade
MexaHuKo-MaTEMATHHECHOD DakKy

LN

ANEHKCAHOP NABNOBIHY

rMBPUAHBIA UHTEJINEKT
CUEHAPWWN NCMNOJTb3OBAHWA

My o
wmesu M. B. Nlomonocoea, npodecco - 2
HaNEHOrD Mag) ro Mccne, 0 LeHTpa npody E
cHoi MmeguumuHel MukuctepcTea agpasooxpanenna PO, suue-npe
International Academy of CIO (iacio.org). Astop Bonee 100 Hay-Hex I 1 I
HMNEH MPOTPSMMHLIX W OPrBHW3SLWOHHE KomMuTeToR Gonee 90 MermyH
POAHBIX HEYHHEIX KOHGEPeHLMM. t )
5 LI gt
NOAPOEHEE - I
OB ABTOPE 2
8 M
s8 s
H
I}
ga Lo
T
= [ aM
= m
wE ===

Mpodeccop PbikoB AnekcaHap MaBnosuy
+7.916.323.4499

alexander.ryjov@gmail.com Takke MOXXHO NOCMOTPETD!
Skype/ Facebook: alexander.ryjov - Big Data -- https://www.youtube.com/watch?v=1b027Jkn50I
LinkedIn: ru.linkedin.com/pub/alexander-ryjov/1/957/859 - BpuaHbIn UHTennekT -- https://www.youtube.com/watch?v=IKOEAT ttbww

http://www.intsys.msu.ru/en/staff/ryzhov
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CNnoXXHOCTb
obbekKTa

«Y3en»

«[letanb»

«MexaHunusam»

YPOBHU CNOXHOCTU

«Cuctema»

\ IUKOMA

«Knactep»

IT-MEHEOHMEHTA

CNno»HOCTb
cuctembl 6e30nacHOCTHU

>
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«KRnactep»

«Cucrema»

«MexaHnsm»

«Y3en»

«[letanb»

Kak moxet paboTtaTb \ TR

Information image

Concrranun cuan

flu)

MeToabl

"Cucrema” +:
* HeueTKkne 1 ANCKPETHbIE AMHAMUYECKNE CUCTEMDbI
® CMCTEMbI OLLEHKN U MOHUTOPUHTa

“MexaHusm" +:
® MHOroareHTHble CUCTEMDbI
* CUCTEMHAA AMHAMMKA
® HeyeTKMe KOFHUTUBHbIE KapTbl
e CeTeLLeHTPUYECKNE MOAENN
¢ [IporHo3unpoBaHue 4
"Yzen" +
e Mogenb mexaHnsma (ecnm ectb)
e Knaccudpukauma
* Mlepapxuyeckme cuCTemMbl
e ApanTuMBHOE yrnpaBaeHune
e Teopus aBTOMATMYECKOrO ynpaB/ieHun
e MporHo3npoBsaHue 3

"NeTtanb" +:

* Mopgenb y3na (ecnu ectb)
e KnactepHbiii aHanus

e Mar. cTaTUCTUKa

e MporHosunpoBaHue 2

® AHaNN3 OTK/IOHEHU
¢ [IporHo3nposaHue 1

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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YpOBHU CUCTEMDI

Knactep

Cuctema

MexaHunusm

Y3en

[eTtanb

Ucnosb3oBaHMe TeXHONOorum

\ LKONA

UHTENINEeKTYa/IbHOIro aHa/in3a

YpPOBHW KOHTPOAS U yNpaB/ieHUA

CUTYaUMOHHbIN LEHTP
ERP
SCADA

LevicteuAa

ACY TI

JaTunKu

KoHTponnepsl %

Onepatop

YpoBHMU

WHxeHep-aHanMTuk

IT-MEHEOXMEHTA

MOHWUTOPWUHIA

OnacHblin
Mpoun3BOACTBEHHbIV

CuctemHbIN
ORI AN MoHwuTopUHr/

// \/ﬂauubte Al

\ R N
2= —n (uicézj
Mogenb

\ s
\ -
\\
oS
.
N
~
N

OnacHbin DokymeHTbl UHTepHeT
npOVI3BO.ﬂCTBeHHbIVI
QoLEKT VH®OPMALIMOHHOE MONE
[aHHble
/
Vnpasnenue
\
\
‘ ~\
\ Cpea d \\
e F\\ )
// 2 o
A% TexHU4eckum
MOHUTOPUHT/
Big Data

MOAOENb
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JKCnepTbl

MHOro

Mano

Kakue TeXHO/10rmm BO3MOXHbI?

Artificial Intelligence

eyeTKkue cuctemsl (fuzzy logic)
HeyeTKne KOrHUTUBHbIE KapTbl
(fuzzy cognitive maps)

Cuctemsbl O
W MOHUTOPUHra

CuctemHan AMHaAMMKaA
(system dynamics)

\ LKONA

IT-MEHEOXMEHTA

MH
(mj

OoroareHTHble CUCTeMbl

ulti-agent systems)

Data Sciences

[lepeBbs peweHui

ACCDLI,HETH BHbIE NMpaBKrna

MHOIo

HaHHble

PbixkoB AnekcaHap Masnosuy, mail: alexander.ryjov@gmail.com
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IT-MEHEAXMEHTA
ycuneHme pmusnyeckom MoLLHOCTH
[lna pa3aAnyHbIX 33434 - Pa3INYHbIe YCUAUTENN

Jlonata —> DKcKaBaTop

Nowaab = PakeTa

Pbiyuar - KpaH
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e [lamAaTtb

e BblyncnautenbHas
MOLWHOCTb

Mbl y}Xe yCUNUAn HeKoTopble
UHTeNNIeKTya/ibHble PYHKLUU
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IT-MEHEOXMEHTA
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_ BausKkue TexHonormu A KON ek

- CucrtemHasa guHamumKa
. ABTopom asnsetca npod. Aken Poppectep (Jay Wright Forrester), MIT.
- TpyaoemKocTb pa3paboTKn, HACTPOMKU U BepnuduKkaumm (napameTpuyeckme moaenm sN1eMeHTOB)
. HeT 06paboTKkn MHPOPMaALMOHHOIO NOTOKa (MOAENb BEPXHENO YPOBHSA)

- HeyeTkne KOrHUTUBHbIE KapThbl
. ABTopom siBnsietca npod. bapT Kowko (Bart Andrew Kosko), USC
- HeTt 06paboTkn MHGOPMALMOHHOrO NOTOKA (TONIbKO noacnctema MoaeNnpoBaHusA)
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