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KaK He Ha/[0 pacCKasbiBaTh
NPO MHPOPMALIMOHHbIE
CUCTEMbI

NcTouHuk: http://Ims.tpu.ru/

3.2. UadopManlHOHHBIE CHCTEMbI B JKOHOMHKE

Kaxknass mndopmalimonnas cucteMa CO3JaeTcsl sl KOHKpeTHOro oowsekTa. MH(popmaiu-
OHHBIE CHCTEMBI, paCCMaTpPpHUBAE€MbI€ YKOHOMHUYECKHE OOBEKTHI, HOCAT HAa3BaHHUE SKOHOMHHYE-
ckux uHpopmauuoHHbix cucrtem (DHUC). Dxonomuueckas uHpOpPMAIMOHHAA CcUCTeMa TPHU-
HUMaeT BO BHUMAaHHME Pa3JIMuusi MEXK/Y YPOBHSMHU yNpaBlieHUs, chepamMu NEHUCTBUS, a TAKKE
BHELUIHUMH OOCTOSITEILCTBAMHU U JAET KAXKJIOMY YPOBHIO YIIPABJIEHUS TOJIBKO Ty HH(OPMALHIO,
KOTOpas emy HeoOxoauma ais 3pPekTUBHON peanu3auuu cBOUX (GYHKIUI yrpaBlIeHUs 00BbEK-
TOM.

OcoOGenHocTH MHGOPMALITMOHHBIX CUCTEM B 9KOHOMHKE:

e LMKJIMYHOCTb 00pabOTKH, CBsI3aHHAsI C OCOOCHHOCTAMM BE€ACHUS y4yeTa. Y4YeTHas UH-
(opmaius noaBepraeTcsi OAMHAKOBOH 00paboTKe 3a OJIHU M T€ K€ BDEMEHHbIE NEPUObI TPU
U3MEHEHUM COAEPIKAaHUS U YUCIIOBOTO HANIOJIHEHMUS

e CJIOJKHOCTB PAacHeTOB (CPEIHUM KOJIMYECTBOM apU(PMETHHECKHUX, JJOTHYECKUX U TIPOYHUX
JISUCTBUN, MPUXOASIIMXCS HA 0/IHY (popMy nokazarens).

DUC sBJIsieTCS OCHOBOM CHCTEMBbI YHOpaBJICHUsA, OHA NOCTOAHHO BUAOU3SMECHSCTCA, ITOABJISA-
KOTCs HOBBIC I/IH(bOpMaI_IHOHHLIe IIOTOKH, O6yCJ'IOB.]'leHH[:Ie HIMPOKHUM BHEAPECHUEM CPEIACTB BbI-
YUCJIUTEIIbHOW TEXHUKH U pacuiMp€HHUEM ITPOU3BOJACTBCHHLIX U q)HHaHCOBI)IX CBs3e npeanpu-
ATHSL. (DYHKI_[I/IOHaJ'ILHOB Ha3HA4YCHHUC U THII HH(I)OpMaHHOHHOﬁ CHCTCMbI 3aBHCAT OT TOI0o, 4YbH
HHTEPECHI U HA KaKOM YPOBHE OHa 06CJ'Iy}KHBaeT.

Oco0eHHOCTH YKOHOMHYECKHUX I'IH(])OpMaI_[HOHHbIX CHCTEM!
e OHU JUHAMHWYHBI, TTOCTOAHHO Pa3sBUBAIOTCH, MOTYT OBITH MOABEPIrHyThHI aHAJTH3Y

e IIpU UX ITPOCKTHUPOBAHUHN UCIIOJIB3YCTCs ITPUHIUII CUCTECMHOI'O ITOAXO04a, Ipearojarar-
IUHA HAJIU4UE U y4eT OOJIBIIOTO YMCJIa CBA3AHHBIX MEXKIY c000ii CUCTEMHBIX 3JIEMEHTOB.

MoOKHO BBIAEIUTE clieayromme cBoiictea DUC:

e HAJIMUHE ONpPEeJICHHON Heln (PyHKIIMOHUPOBAHUs, — IOJIyYeHHE NIPUObLUIN B ONpe/ie-
JICHHOH OTpaciu HapOJAHOI'O XO35HCTBa;
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KBecCT

* LAN — Local Area Network — JlokanbHas BblMUCAUTENBHAA CETb

* ERP — Enterprise Resource Planning - ?

* CRM — Customer Relationship Management —?

e DevOps — Development & Operations — ?

* loT — Internet of Things — UHTepHeT Bewen

* lloT — Industrial 10T, Industrial Internet — NpombiwneHHbIM UHTEPHET
e Al — Artificial Intelligence — cKyccTBEHHbBIN MHTENNEKT

e BI — Business Intelligence — busHec-aHanNUTUKA




3BoNOUMA MHOOPMALIMOHHbIX CUCTEM NPEeanpPUATUI

Al Big Data

- S]é;ilaginmi.com



4-a nHaycTtpmanbHaa pesoatouma (Industry 4.0)

From Industry 1.0 to Industry 4.0

| First Second Third Fourth ®
Industrial Industrial Industrial Industrial
Revolution Revolution Revolution Revolution
based on the introduction based on mass production | based on the use of based on the use of
of mechanical production achieved by division of electronics and IT to cyber-physical systems
equipment dnven by labor concept and the use further automate
water and steam power of electncal energy production Q
Y X IXIXIXIXIXIX] D ) ,\((‘ ‘
F"Lﬂ Y
N L b d
: Fts\t
“. First conveyor loglcedntrolbt(PLC)
First mechanical loom, 1784 Y belt, Cincinnati Modicon MQ 1969 .

slaughterhouse, 1870

1800 1900 2000 T sday Tlme
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«KenesHblin TpeyronbHuk» Muayctpum 4.0

EmkocTb o6naka (akcabaiir)

2,000 ® Pyblic Cloud Data Center
1,800 ® Private Cloud Data Center
1.600 " Traditional Data Center

1,400

1,200

Installed 1,065
Storage 1,000
o Capacity in 800
MCKVCCTBEHHbIM UHTEeNNIeKT» (MM) Exabytes gog
Al (Artificial Intelligence). 400
200

0

2015 2076 2077 2078 2019 2020

Market Realist2
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Ynpaenexwe
npon3son-
YnpaeneHue CTEOM DWHAHCOBLIA
3anacamm y4et

¥npaeneHne

YnpaeneHue
nepcoHanom

3aKynKkamu

Ynpaenexue
nocTaEKamu

YnpaeneHue

KOHCTPYKTOp-

ckoil paGoToi 3 ynpaeneuue
npoaaKaMu

dHanHUTUKa

Llenn ERP

CdopmupoBaTb eanHoe MHGOPMALMOHHOE
NPOCTPAHCTBO;

9P PEKTUBHO CTPYKTYPMPOBATL
CYLLLECTBYHOLLYO CUCTEMY YNPaABAEHUSA;
YAy4wmnTb OCHOBHbIE NOKA3aTeNu
AeATeNbHOCTH;

[MOBbICUTb ONEPATMBHOCTb M AOCTOBEPHOCTb
AQHHbIX O COBEpPLUAaEMOMN AeATENbHOCTH;
ObecneynTb CBOEBPEMEHHOE NOIyYEHUNE
OTYETHOCTH;

Ynyqwntb 30 PEKTUBHOCTb YNPABNEHUS;
[MoBbIcNTb 3PPEKTUBHOCTb LEHTPA/IbHbIX
busHec-npouUeccoB KOMMaHUM.

NcTouHuK: https://www.nav-it.ru
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Bl — Business Intelligence

o - *
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CRM

AHanu3 u n3y4yenune

Bcs UCTOpHA B3aUMOAGHCTBUA C KAUEHTOM B

3 oﬁpamon CBA3N puuouuux noauoxuocren
NTAT0B, KOPPEKTUPOBKa c R M OSTEHIIA W
¥ METOAMK utenei

Al
JLICC B3aMMOAEHCTBIA

OMMYHWUKALWS) Hepe3 cooTBeT—
LTBYK B KaHanbl ¥ TOYKW KOHTEKTA

a/1eKBATHLIX COOBLLEHWNA

JNA KXA0ro notpedurens
bHOCTW U PbIHKA B LENOM

CAenKa
BO3paXeHua

npe3exTauvs

|

BCTPeua

MHTEpec HeicTeuna




NHTepdenc
No/1Ib30BaTeNA
Salesforce

Q, Search Salesforce 320 A4 g

OPPORTUNITIES
My Opportunities v v € New

28 Items - Sorted by Amount

$962,000 $357,000 $329,000 $173,000 $880,000

Beringer - CloudHub Instatech - Mule ESB Presidio Technology + Mia Tech - AnyPoint Studio Carrington Studios Ltd -

Anypoint Connectors CloudHub
$160,000 $130,000 $119,000
Beringer Vineyards Instatech 5185’000 Mia Tech 3170,000
11/30/2015 10/30/2015 Presidio Technology 8/20/2015 Carrington Studios
9/30/2015 3/30/2015
Hollis - Mule ESB H&D Block - AnyPoint Studio Rio Sound Ltd - Connectors
Blue Star - Cloud Hub Greetech - AnyPoint Studio
$138,000 $90,000 $54,000 4
Hollis Construction H&D Block 588’000 Rio Sound 5148’000
12/15/2015 10/25/2015 Blue Star 8/21/2015 Greentech
9/30/2015 4/30/%—**
Brunchly - AnyPoint Studio Milton Company - AnyPoint / ®
man— AnA Connectors Cryomedical - Mule ESB Mond Of e
, 1$56,000 51
— & ey G ICryomedical Technology Mon
e o | dsssan /30/2015 2/15)
USD 235,0K 000 U3 320,000,000 U3 420,000,000 / B oweren ‘
. - Hami{ L
23 o+ 4 - Conn Presidio Tech Prem... $500k
| FEED DETAILS RELATED
——— N
| R 1 Value Proposition
: & satocer
News B comtakross Tom Smith needs v Show More
your approval on a
e A 10% discount for
s | Presidio.
e YAHOO! unity Ownet
» Approve Sarah Crawford
Recent Records Top Deals BRO 8 (\\,
K &




CRM Software Spending by Vendor, Total Software
Revenue Worldwide, 2015 (Millions of Dollars)

Compan 2015 2015 Market 2014 2014 Market
Pany Revenue Share (%) Revenue Share (%)

Salesforce 5 170.9 19.7 4,268.5 18.2
2,684.4 10.2 2,669.0 13.0
2,046.5 7.8 2,119.0 9.1
1,141.5 4.3 951.1 4.1

936.8 3.6 738.1 3.2
14,307.7 54.4 12,658.3 554

1[01%126,287.8 100.0 23,404.0 100.0
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Agile

Event

Technological elements of Industrie 4.0
» Realtime capability
» Systems integration
» Big Data Analytics (known hypotheses)
» Machine Learning and Artificial Intelligence
(new contexts)

» Decision support systems
@ (visualisation)

» Automated decision making

Benefits/value of adaptation

» Vertical and horizontal process and
@ systems integration

» Cyberphysical systems

|
|
|
(::> i Latency
N —
A .
I T T
R SN N P Time
I | o Insignt | AIldIYs1S | pecision | ACLIon |
| latency | latency | latency | latency | 12
I | I I I
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Agile-npeanpuatne

BMW X6 M50d =]
4 = . /o=
== ==n
1 -
mass production e — e

Product volume

my

custom-mixed cereals

,,People can have the
Model T in any color -

so long as it's black.”
Henry Ford (1913)
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Kak 6su10 npeanoxeso Kak 6uin0 onucano Kak 610 CNPOeKTHPOBAHO BeAYLIMM
oprasuaaTopom paspaboTku B TEXHHYECKOM 3alaHHM CHCTEMHBIM CNelNatHCTOM

4 Kax Gsio peanuaopano
NPOrpaMMHUCTaM U

Sl}alqgin.ov.com
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TEXHHNUECKOE 3ANAAHUE
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Sroxdnddexs  oUfOME

DevOps e

iﬁbwﬂﬁs

Socio\

Tedn

Cost+
Schedule
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| OT/ || OT Intelligent Systems for a More Connected World

....................... ",.‘.“\lr “""':‘: l.“.r:_l_l’:.r‘.‘r ')Y‘)Y"‘QAI?':“ wnes e B L LT T
Inteligent Systems are devices that transfosm how
we travel, shop, make things and more
Connected Devices @ o
: per Person Ak \ it _..-Connected ... #2
- By 2020 each person il y u 0 L e Data Breach
a aoikhabberphar el Managed A Secured :

= N 7 conncied devices & Can be remotely menitored Protects data agalnst

-~, = o updated and powey controled mabtware, thelt and tTampenng ._!

COMMUNICATIONS T~ s

B 71% 7 30%

of Shoppers Annual
are Multi-Channel... Growth Rate
b::g‘ on rem:s Projected increass “*e.
ng thev in connect
{ hosday shopping”, 23-6" ) ‘—'\MMQ~|0~"\;°W :
M : Connected J Lo devices over the next Is &

----------- Cars S yoars* _

------------- o . ’

RETAIL

»

INDUSTRIAL

.87 £ iy
"I“ e 035 MmN Cars will have Internet
.~ access by 2016, rising from 87 .
o milon in 2010° N
VEHICLES (intel)
intelligent
Systems
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Obbem pbiHKa loT

-

loT MVNO

MOHUTOPUHT NPEBEHTUBHOIO

obcnyUBaHNUA CTPOUTENBHOM
\ TEXHUKM /

Hcrounuk: Huawel

loT L3

3arpyaKa AaHHbIX B
peanbHOM BpeMeHM —

TpexocHbIit akcenepomeTp

I'Io,qaua TOonAMBa

@ Temnepatypa

Cxoa-passan
Konéc ABUraTena macna

Temnepatypa YposeHb Harpyska  Kopposua

[aenexune macna

% Bubpauun

A MuKpoTpeLmHbl
(«ycTanocTb» metanna)

21

O6bem pbiHKa loT K 2020 roay
OoueHMnBaeTca oT 8,9 AO

14,4 TpnH ponn.

Y)Ke CyLLecTBYHOT ycrewHble
npumeHeHuna ycayr loT gna
NPEeBEHTUBHOIO 06CNyKMBaHUA
TeXHUKN B CTPOUTENLCTBE,
CEeNbCKOM X03AUCTBE U APYrnx
obnacrax.

18
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[1TpOrHo3bI Mo pa3suTULO loT

2,»:0 loT Analytics - Quantifying the connected world CAGR!
Global loT/IoE device forecasts Source Date 2014-°20
# of worldwide connected devices? (in Billion)
Nmm " omes
50 cisco i 2%
S
i lemcsson Z 2010 CESE
40 e
Gartner 2013 C23%
35
&IDC 2014 o
30 H‘,w, Research 2014 @
25 | ABlrescarcri 2014 < 21%)>
20
44 BT @ oo 2014 C14%>
15
418n e
10 —/ -
5 ©F . g
2014 2015 2016 2017 2018 2019 2020
Note: Some forecasts only for Speciic years, in that cose all other yeors in between are extrapolated based on the comesponding growth rale, Encsson does not spectfy today’s number of connected devices — therefore. Average of all other
Studios assumoed as starting point n 2014
1 CAGR = Compound annual growth rate 7 Connecled dencss nciudes all aulonomous conneciad thngs (every forecasier has own delindion) - does NOT nclude computers. mobde devices lablets
Sources Csco, Encsson. ABI Research, Gartner, IHS_ 1DC, Harbor Rescarch, loT-Analytics com 19
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[lporpamma BHeApPeHNA «YMHbIX CHETYNKOB»
B BennkobputaHum

* 30 M/IH. AOMOXO03ANCTB U Manbix BU3HEeCOoB
* 53 MJIH. HOBbIX YMHbIX c4eéTYMKOB a0 2020 .
* TponHoM 3dPeKT:
e -20% CHUXKeHMe aHepronoTpebnenms
e -20% cHUKeHMe BbIGpPOCOB ra3os
* +20% 3Heprma n3 Bo306HOBAAEMbIX MICTOYHUKOB

f, m JKoHOMUYeCcKUt 3bdeKT (HegUCKOHTUPOBAHHLIN)

2500
Smart Meter Implementation Programme 5 3 M

2000 CyMMapHas BbIroza o A

3 O househoods/ 3 O M communication Meters
1500 hubs in 5 years

1000 N TRIPLE
—/ TlonHan ce6ecTonMOCTS =—— OO/O -20% -20% +20%
500
EU PLAN FOR 2020

primary energy reduction in greenhouse enerxy from
gas emissions renewable sources

0
2013 2019 2030 NcTtouHuK: Telefonica 20




[ToTeHUMAN POCCUNCKOTO PbIHKA

MpombllneHHas ?‘ o
TenemeTpus @%\Q Q>
Q:\ 2 O’\

MepcoHanbHas QQI QO 140 MnH| &

TenemeTpus <OO *0&

TpaHcnopT 45 MIH
be3sonacHocCTb T@E M
KKX | 380 M &:‘)w PN

100 200 300 400 500 600 700 800 900 1000 mMnH
UcTtouyHUK: MKC-KoHCaANTUHr

21




Ob6bem aKoHOMMYecKon ueHHocTu [oT K 2025 1.,
S MAPA,

Vi i | S 1660
Tpancnopt | I 740
ERE— —_—700

-

Puresin | N 1160

-

YMHBIY AOM | Bl 350
Hocumbie yerpoicrsa | Y 1590

O Munumyn B Makeumym Herourme: McKinsey

22
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l0OT B cenbCKoOM X0O389MCTBe

SENSORS AND HIGH PRECISION
REMOTE SENSING POSITIONING SYSTEMS GEOMAPPING

- |
/ \ '
| | g
\/ ' v B
. ¢ _ .
. .
i
-

AUTOMATED STEERING VARIABLE RATE INTEGRATED ELECTRONIC
SYSTEMS TECHNOLOGY COMMUNICATIONS HNcTouHUK:

http://cema-agri.org ,;




Deutsche Telekom — SMS oT KopoBbl

B 2012 roay Deutsche Telekom
noAnmMcana KOHTPAKT C ppaHLy3CKOM
komnaHmnen MEDRIA Technologies,
3aHUMatoLenca paspaboTkon cuctem
MOHUTOPUHTA.

CornacHo KoHTpaKTy, okosio 5000
depm B pa3Hbix cTpaHax EBponbl
6bIIN OCHALLLEHbI CUCTEMOM
CNeXeHUA 33 KOPoBaMM Ha
nactomuwax Vel’Phone, koTopasn
aBTOMaTM4eCcKM onoseLlaet pepmepa
O TOM, YTO KOPOBaA Ha4ya/sa TenuTbCA, a
TaK¥e cuctemon Heat’Phone,

Sen Thermometer Data i ...and the Fa i C i
Oer, ., Do Ofek,,, O simupte Olmesin,  Otymames  KoTOpan onoseuwaet epmepos o
v ol it vl o et v i R s o RN Bl i TOM, YTO KOpPOBa roToBa K
for conception impending birth birth and can promptly the farmer
notify the veterinarian Source: Deutsche Telekom ons1o040TBOPEHUIO.

HNcrounuk: DT 24
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CropX (N3pannb) — pelieHrne onTMmMaabHOro NoJnBea

M'MC c ncnonb3oBaHnem ApPOHOB

AHanunTnyeckoe
NPUNOXKeHne
BbluMCNAET
ONTUMa/IbHble MeCTa
ANA YCTaHOBKU
CEeHCOpPOB Ha none

AHanuTtnyeckoe npunoxeHue CropX coobuiaet
bepmepy, rae ycTaHOBUTb CEHCOPbI

[lporpamma nocblnaeTr
coobuieHne pepmepy o
HeobxoanmocTu
NONUTb ONpeaenéHHbIN
y4acToK
onpeaenéHHbIMm
KOIMYeCTBOM BOAbI

25
HNcertounuk: CropX
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TakTUAbHbIN VIHTEPHET

[MpeackasaTenbHbIN ABUMKOK
(Predictive Engine)

Cunbl peicTens u
- &
NpoTUBOAEHCTBUA :

Ynpasnsawowmii curHan

.......................................................................................................................

JABUXKOK
TaKTUNLHOM ' —
: noAAEPKKN AN
L : ‘ LBUKOK
w TaKTUNLHOW

NoAAEPKKN

Tene-oneparop

— (ucnonHuTenbHbIN
pobor)

Onepatop §
(yenosek)

CeTb C BbICOKOW Hafle:KHOCTbIO M 06paTHOM CBA3bLIO

[lomeH _ HNomeH CeTun JomeH

ynpaBaeHna u TakTW/IbHaR oBparHar casst MCNO/THEHUA

YnpaBneHue c
KOHTPONA —

TAaKTUNbHOM
obpaTHOM CBA3bIO

26




[TpombiwneHHbI MHTepHeT lloT (Industrial 10T)

TPAHCIOPT
ynpaBnieHue
u ob6cnyXuBaHue

nPOU3BOACTBO
onTMMn3auma

NPOon3BOACTBEHHbLIX

npoueccos

PUHAHCDI

CrpaxoBasi
Tenemaruka

3APABOOXPAHEHUE 1N MOHUTOPUHI
yAaneHHasi AuarHocTuka MHKaccauuu

MHAYCTPUA/IbHbIN

1 NpoghMNaKTUKa
MUHTEPHET

AOBbIYA NMOJIE3HbIX

NCKOINAEMbIX
CTPOUTE/IbCTBO YaaneHHbIn MOHUTOPUHT,
aBTOMaTM3auus SHEPTETUKA onTUMMU3aLMA NpoLiecca
1 6e30MacHOCTb S pekTnBHOE 1 6e30MacHoCTb

pacnpegeneHue
SHepruu

27
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PelweHna komnanum Kubota (AnoHna) ana loT

Facility /public office KUBOTA Group
KUBOTA Smart Infrastructure System
s E . v ||

:’ r’ h/

Internet

General- purposerLSecurlty-enhanced
monitoring server 10nItoring server

~~ N K~ “\Servers

Camera Business/diagnosis
server

Mobile Kubota common network 3

m Common platform D [IIIII]

MU-1000 telecommumcatlon unit Smartphone  Diagnostic device

Water level

Gate position Do E' ;. =
take oT gateway
Water Plant information I - Water
Ievel/quallty L@ (operaltlmlfallue) : o7 ' . 5 . _ level/quality
Aylmlhlralwatsr
oS8 g |
Water uonveya'n:p s:au; plmt Pump information Pressure/ = =
= (operation/failure) vibration
S - . m m S Camera (Plant i
= —3- GPS location 4{ Treatment Plant oper: alllre)
Drainage pump vehicle 1,5 Flile ) mang‘mml , UE]EIDBB '
Valve cutoff input L'q"ﬁe" Air conditioner Sewage treatment plant

Manholo pump

ﬂlﬁrﬂaebm

28
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PocT NHaycTpmnanbHoro NHTepHeTa go 2021 r.

Size and market impact of lloT

Services and
EI.‘.D‘E]I'ﬂEr'I‘IE

Infrastructura

Sensors

L
\ and devices

lloT market by 2020

Morgan Stanley (2015):
$90 billion to $110 billion by
2020

Impact on global economy by 2030

Accenture estimates the lloT
could add $14.2 trllion to the
global economy by 2030

lloT market by 2021

IndustryARC ((2016):
$123.89 Billion by 2021

CAGR until 2020

Global 0T Market report;
qiobal laT markel to grow at
a CAGR of T.3% until 2020

alaginov.com
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CPS — Cyber Physical Systems
C P S (for harmonious interaction)

Cn Internet
. Cyber world i

Pn OT
Physical lu_u;rl_c_lf___/

( for ubiquitous connection?

¢ Cyber world: C=C1vC2Vv --—-v¥ Cn
¢ Physical world: P=P1vP2v.___VvPn
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Obnako — TymaH — poca

Cloud ,ﬂ Cloud Computing
48

/

5 '
7 !
\\ \\/ l' } Fog
v / *5 g Computing
1 /J VS,

3¢ 13 !¢

Dew Computing

32
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Fog Computing

Cloud

1alaginov.com
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Fog Computing B ceMcmopasBegke

Pt oy

—

l " '
’
|
|
1 .
N
: > :
;
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3D-nevyaTtb: A4OCTYN CTAHOBUTCA
bonee Ba)KHbIM, Yem BnageHume

e Facebook He nmeeT cBOEro KOHTeHTa
 Alibaba He nmeeT cBOMX CKNnagos
 Uber He umeeT cBOEro aBTONapKa

 AirBnB He nmeeTt cBOUX roCTUHUL

- & {S la 1rovcom
—i = ¥



nompamunu
munnuapObl Ha
dama-ueHmp, u
ymo, eom ITO

' Hawe 4acmHoe -

obrako?

=g
a, Cap, Y Hat <<

8CEé Ha onnamy
arekmpu4yecms

-
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«
Arenceid Uanannol,

ashalaginov@gmail.com
925 0081486
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