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ynpaBAfAeMoCTy; controllability of systems;

3. 3aKOHOMepHOCTb nepexoaa B 3. Pattern of transition to the supersystem

Haacucremy.




3aKOHOMepHOCTb nameHeHua cteneHn naeaibHoCTu

The pattern of change in the degree of ideality

OcHOBHaA u3 3aK0Homep|-|ocreﬁ 3BOJ1IOLLMUN CUCTEM.

Pa3BuTtme BCcex cMctem naeT B HanpasieHnn yseanvyeHuA
creneHn naeaibHOCTH.

OAHO 13 HanpaBAEHWUI YBEIMYEHUA CTENEHU NAEaNIbHOCTU
— 3TO MaKCMMa/ibHOe YMeHbLUeHne U3bbITOUHOCTH.

Moa ymeHbLlIeHNneM U36bITOYHOCTU NOHMMAETCA
YMeHblleHNe PYHKLMOHANIbHOMN N CTPYKTYPHOM
N36bITOYHOCTH.

The main of the patterns of evolution of systems.

The development of all systems goes in the direction of
increasing the degree of ideality.

The pattern of increasing the degree of ideality is that any
system in its development tends to become more ideal.

One way to increase the degree of ideality is to minimize
redundancy.

Redundancy reduction refers to the reduction of functional
and structural redundancy.



YmeHblieHne PYHKLMOHANbHO N36bITOYHOCTH

Mpumep. Kpusunuc 8 KoOmMnNaHun.

Bo Bpemsa Kpu3nca B KOMMAHWU, KOHCANTUHIOBble
KOMNaHUM npeanaratoT ybpatb HECKONIbKO CTyneHewu
ynpaB/ieHues, TO ecTb ybpaTb HECKO/IbKO 3BEHbeB
MeXKAY UCMONHUTENAMU U ToN-MeHEeAKMEHTOM.

KOMMNaHUA YMeHbLLUaeT
N36bITOYHOCTD, ybupaer
(B pgaHHOM chaydae:

Takum obpazom
GYHKLUMOHANbHYIO
AONONHUTENbHbIe QYHKUUU
bYHKUMKM NO yNpaB/ieHUIO.

Reducing functional redundancy

Example. Crisis in the company.

When during a crisis in a company, consulting
companies (Big Four: E&Y, PWC, Deloitte, KPMG, and
others) offer to remove several levels of managers,
that is, remove several links between performers and
top management.

Thus, the company reduces functional redundancy
and removes additional functions (in this case:
management functions.




Buodbl cmeneHelu udeanusayuu cucmemeol Types of degrees of system idealization

3aKOHOMEPHOCTb U3MeHeHUunA cteneHn ugeanbHoctu, | The pattern of change in the degree of ideality, we
MOXHO BblAE/INTb YEeTbipe CTENEHU naeanmsaunm can distinguish four degrees of idealization of the
CUCTEMDI: system:
* [10ABNATLCA B HY)KHbIK MOMEHT B HYXXHOM MecCTe; * Appear at the right time in the right place;
 CamouCnoNHeHMe; * Self-execution;
* MpeanbHaa cmctema — PyHKUMSA; * The ideal system is a function;
* DyHKUMA CTAHOBUTCA HE HYXKHOW. * The function is no longer needed.
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UpeanbHana cuctema Ideal system

UpeanbHaa cuctema 00s14HaA rMoA8AAMbCA 8 HYHCHbIU The ideal system should appear at the right time in
MOMeHM 8 HEOBX0O0UMOM Mecme U Hecmu MosHYH the right place and carry the full (100%) design load.

0,
(100 %) pacyemHyto HazpysKy. e During the rest (non-working) time, this system

* B octanbHoe (He pabouee) Bpema aTon cucmemsl should not be (it should disappear) or perform
66imb He 00s1#HO (OHA A0NXKHA UCYE3HYTbL) NN other useful work (function).

86IMOMHAMb Opyeyto nonesHyio pabomy (yHKyuto). || 4 right action should appear at the right time in

* Hy)KHOe aencTeme A0/IKHO NOABNAATLCA 8 HYHCHbIU the right place or under the right condition.
MOMeHM 8 Heobxo0uMOoM Mmecme N npu

Example. Bank card
Heobxo0uMoM ycao8uU.

Bank cards are often lost or numbers fall into the
hands of scammers. Apple Pay Google Pay payment
baHKoBCKUe Kapmbl Yacmo meparomca unu Homepa cards appear on your phone at the time you need to
nonaoarm 8 pyKu MoWeHHUKOS. make a payment.

Mpumep. baHKOBCKaA KapTa

lnamexcHble Kapmeol Apple Pay Google Pay
MoABAAIMCA 8 8aWeM mesedoHe 80 8peEMSA MOe2o,

K020Qa HY}#CHO cOenameo naamex.

4000 1234 Sk74

@

Ml P

Google Pay cARbHoLOE N

& Pay




CamoucnonHeHue

UaeanbHaa cuctema [0/1XHa 6bIMOAHAMb 6ce npoyeccol
(Oelicmeus) camocmosamenvHo (CAMA) 6e3 yuacmus
Yesioeeka.

Mpumep. PoboTn3lauma npoueccos

KomnaHusa UiPath ctana eBponenckum «eamnHoporom» (Te cTaptanom c
Kanutanusauueit 1 mapa USD) Tak npegnoxkmna pblHKY pewweHua no
pob6oTusaumm 6UsHec-npoueccos.

Self-execution

An ideal system should perform all processes
(actions) independently (It Self) without human
intervention.

Example. Robotization of processes

UiPath has become a European "unicorn" (a startup with a
capitalization of 1 billion USD) by offering the market solutions for
robotic business processes.

softomotive

We talk automation




CamoucnonHeHue

NpeanbHaa cuctema [0/1KHa 8bINOAHAMb 6Ce
npouyeccoli (Oelicmeusa) camocmoamensvHo (CAMA)
6e3 yuacmus 4yesnoeeKa.

KubepHemu3auus Tpyaa n3baBnser yenoBekKa oT
ynpaBaeHua npoueccom. bonee BbiCOKMe cTeneHu
KnbepHeTnsaumm — aBTomaTm3auma

(KomnbloTepM3aLUNA) MbICTUTENBHON AEATENBHOCTW.

NHoraa sToT npoLuecc Ha3biBaloT
UHmMesnnekmyanusayueu.

Mpumep. Google Assistant.

Bbl MOXeTe NocTaBUTb 3aAady, Hanpumep 3abpoHNpPoBaTh
pecTopaH UaM NapuKmaxepa, U acCUCTEHT Cam HallZeT MecTo,
NO3BOHUT B 3aBeAeHUe N 3abPOHUPYET CTONINK UU YCAYTY.

Self-execution

An ideal system should perform all processes
(actions) independently (It Self) without human
intervention.

Cybernetization of labor saves a person from
managing the process. Higher degrees of
cybernetization are automation (computerization) of
mental activity. This process is sometimes referred to
as intellectualization.

Example. Google Assistant.

You can set a task, for example, to book a restaurant or a
hairdresser, and the assistant will find a place, call the
establishment and book a table or service.

Google
1000



UpeanbHaa uHpopmauus

UaeanbHaa uHPpopmauma J0NKHA NOABNATLCA
CAMA, 6e3 3aTpaT BPEMEHU U YCUININ HA €€ MOUCK.

Mpumep. PeknamHbin busHec

NHoraa ntogm yanenaroTca, CTOUT UM 06CYyANTb KaKOM-TO BOMPOC,
NONOXKUB c cobolt psgom TenedoH (npeameTbl, NOE34KN, HOBbIE
BELLW U TaK Aasiee), Kak MoTOM NOUCKOBasA cuctema byaet aAaBaTb
pekoMmeHAaumnmn Ha 3TN NpeaMeThl.

34ecb HET HUYEero yaAUBUTENbHOTO, AaxKe ecnu TenedpoH
3a610KMPOBaH, MUKPOPOH MOMKET «C/bILLATbY» Pa3roBop U NOTOM
y)Ke AenaTb pekomeHaaumu.

Ideal information

The ideal information should appear ITSELF, without
spending time and effort searching for it.

Example. Advertising business

Sometimes people are surprised when they discuss a topic with
their phone next to them (items, trips, new things, and so on), how
then the search engine will make recommendations for these
items.

There is nothing surprising here, even if the phone is locked, the
microphone can “hear” the conversation and then make

recommendations.




UpeanbHaa cuctema — pyHKUUA

Ideal system - function

NpneanbHOW cuctembl 6bimb He 00AMCHO, a ee
paboma 00aXHA 8bIMOAHAMbLCA KAaK 6bl cama cobol,
NO MaHOBEHUIO «BOILLEOHOM NANOYKUY.

®yHKYUa 001MCHaA 8bINOAHAMbLCA 6e3 cpedcme.

NpeanbHaa cuctema — 3To CUCTEMA, KOmopou He
cywecmsyem — ee Hem, a ee QyHKyuu
8bIMOMHAMCA 8 HYHHbIU MOMEHM 8PEMEHU, 8
Heobxooumom mecme (rpu4yem 8 3mo spems
cucmema Hecem 100% pacyemHyro Ha2py3Ky), no
Heobxo0umMoMy yCco8uUr, HE 3ampa4yusas Ha amo
gewiecms, aHepauu, spemeHu U hUHAHCO8.

There should not be an ideal system, and its work
should be carried out as if by itself, by the wave of a
“magic wand”.

The function must be performed without funds.

An ideal system is a system that does not exist - it
does not exist, and its functions are performed at the
right time, in the right place (and at this time the
system bears 100% of the calculated load), according
to the necessary condition, without spending any
substances, energy, time and finance.




UpeanbHaa cuctema — pyHKUUA

Ideal system - function

Mpumep. ObnayHbie pewweHuna Myrn.
KomnaHuu pa3mellatot cBou npunoxkeHma B Obnake yrn.

Mpu noaBNeHUN BONbLLEro KONMYEeCcTBa Nosib30BaTeNen,
KOZIMYEeCTBO pecypcos (HeobXxoanmMbIx CepBEPOB) YBEMUYMBAETCS
NPONOPLMOHA/BHO.

KaK TO/IbKO KOIMYECTBO NOo/Ib30BaTee yMeHbLIAETCA, HEHYKHbIe
pecypcbl NPOCTO OTKAKOYALOTCA.

Mo pakTy ANA KOMNaHWM, KoTopas nokynaet ycayry [yrn, cepsepos
He CyLLeCTBYET, M1 OHW NOABAAIOTCA NPU HEOBXOAUMOCTH.

Thousand

ThousandEyesis  +ltetl1e
now part of Cisco. CISCO

SOLUTIONS

Google Cloud Platform

Monitoring

Application-aware Google Cloud
Platform monitoring for your GCP
deployments

Example. Google Cloud Solutions.

Companies host their applications on Google Cloud. When
more users appear, the number of resources (required servers)
increases proportionally. As soon as the number of users
decreases, unnecessary resources are simply turned off. In fact,
for a company that buys a Google service, there are no servers,
and they appear when necessary.

JElite

e Evince



®YHKUMA CTAHOBUTCA HE HYXKHOM

lMpedenbHaa cmeneHb udeanusayuu — OMKa3 om
dyHKYuU — hyHKUUA cmaHo8uUmMcA He HYM¥CHOU.

[Tpnmep. BbI30B TaKcKH

PaHee npu BbI30BE TaKCK, KIMEHT NO/b30BaJICA
ycyramu gmucnetyepa (KoTopblit noackasbiBan, rae

dBTO, KOrf4da HYXKHO BbIXO4AUTb U3 AOMA U TaK ,u,anee).

C noasneHnem npunoxkeHusa Uber, pyHKUMS
AncneTyepa crana He HYXXHOW.

Function is not needed anymore

The limiting degree of idealization is the rejection of
the function - the function becomes unnecessary.

Example. Taxi call

Previously, when calling a taxi, the client used the
services of a dispatcher (who suggested where the
car was, when to leave the house, and so on). With
the advent of the Uber app, the dispatcher function
became unnecessary.




3aKOHOMEpPHOCTb USMEHEHMUA CTENEHMU YyNPaBAAEeMOCTU Pattern of change in the degree of controllability

3aKOHOMEpPHOCTb YBeZINYEHUA CTEeNEeHMU The pattern of increasing the dggqee of
yNpPaBAAEMOCTM 3aK/II04aETCa B TOM, YTO to6as controllability and dynamism lies in the fact that
cMCTEMa B CBOEM Pa3BUTUM CTPEMUTCA CTaTb bonee any system in its development tends to become
o more controllable and more dynamig, i.e. the
ynpaBasemom ; : .
system must increase its degree of controllability

v ©

Dynamic manipulation of potentials

< >

Internal & rotational degrees of freedom ‘ Hybrid potentials

Pressure

Control in
levitodynamics

Conservative vs dissipative dynamics Coupling to other systems / sympathetic cooling



Obwaa meHOeHYUA yeenu4yeHUs cmeneHu ynpasasemocmu The general trend of increasing the degree of controllability

* OT Heynpae/ifAemou K ynpaBaseMon CUCTEME;  from unmanaged to managed system;
* HEeaBTOMATMYECKOrO (PY4YHOro) ynpas/eHua K * non-automatic (manual) control to automatic;
aBTOMaTUYECKOMY;

° i .
* HenocpeaCTBEHHOrO yNpaBaeHUA K ANCTaHLMOHHOMY; direct control to remote;

e OT LEHTPANbHOrO YNPaBAEHUS K pacnpeaeneHHOMY U e from ggntral control to distributed and self-
CaMOOPraHM3yOLWEeMyca ynpasaeHuio (ynpasaeHme organizing control (network management).
ceTamm).

HevpaBasiemas YnpasiasaeMmas
Unmanaged system Managed system
/] (! /] \J ¢
HeaBTOMaTn4eckoe ABTOMATHYECKOE i
e e | || Manual contro Automatic contro
A D 1 V] (D (1 V]

Hemnocpencreennoe UCTAHIUOHHOE :
I[ IPABJIC S DIreCt ContrOI RemOte ContrOI
acnpeaejgeHHOe U _—
IlenTpajabHoe p Distributed and self-
CaMOOpPraHHu3YyIoIIeecs Central control .
ynpaBJieHue e organizing control




Obwaa meHOeHYUA yeenu4yeHUs cmeneHu ynpasasemocmu The general trend of increasing the degree of controllability

* OT Heynpae/ifAemou K ynpaBaseMon CUCTEME;  from unmanaged to managed system;
* HEeaBTOMATMYECKOrO (PY4YHOro) ynpas/eHua K * non-automatic (manual) control to automatic;
aBTOMaTUYECKOMY;

° i .
* HenocpeaCTBEHHOrO yNpaBaeHUA K ANCTaHLMOHHOMY; direct control to remote;

e OT LEHTPANbHOrO YNPaBAEHUS K pacnpeaeneHHOMY U e from ggntral control to distributed and self-
CaMOOPraHM3yOLWEeMyca ynpasaeHuio (ynpasaeHme organizing control (network management).
ceTamm).

He a eMa Yipa eMa
R P B — Unmanaged system Managed system

ABTOMAaTHYECKOE

— Automatic control

—— E— irect control Remote control
(A D (1 ¥ (A D 1 ¥]

acnpeneJeHHOe U
CaMOOpPraHu3yHoIIeecst Central control

Distributed and self-
organizing control




Mpumepbl Ha KaXXAblid nepexoa Examples for each transition

OT HeynpaBaAAEeMOI K yNpaBAAEMOI CUCTEME; From unmanaged to managed system;
HenocpeacTtBeHHOro ynpasneHusa K Example. Pandemic
AUCTAaHUNOHHOMY;

At the beginning of the pandemic, it was difficult
Mpumep. NaHaemmsa for managers to manage people remotely, but
now business processes have changed in such a
way that almost any team has become distributed
and managed remotely.

* B Havyane naHaemumn meHegepam 6bI10 CNOKHO
ynpasaaTb N0OAbMU ANCTAHLUMOHHO, HO TENEPb
H6usHec-npoLeccbl NOMEHAIMCb TAaKUM 0O6pasom,
YTO NPAKTUYECKU NHOOBIM KOMaH/b! CTanu
pacnpeaeneHHbIMU 1 ynpaB/ieHne —
ANCTaHUMOHHbIM.




Mpumepbl Ha KaXKablii nepexogs,

Examples for each transition

OT HeynpaBaAAeMOMU K yNpaBAAEMON CUCTEME;

OT UEeHTPaNbHOrO YyNpaB/eHUA K pacnpeaeneHHoOMy
N CaMOOPraHU3YIoOLWEeMYCA YNPaBAeHUI
(ynpaBneHue cetamum).

Mpumep. MpuHUMN paboTbl TPAHCHALMOHA/IbHOMN
Kopnopauum

e [NnaBHbIM 0OPUC KOMMNAHUU, HANPUMEP, HAXOAMNTCA B
CLUA. Ho 6bmu3sHec noctpoeH Takmm ob6pa3om, 4To B
KaXKQO0W CTpaHe eCcTb OTAEeNbHbIM 0DUC, KOTOPbIN
BeAeT paboTy No npaBuaam, HO TEM HE MEHEE He
ynpasnsaetca [010BHbIM opncom.

From unmanaged to managed system;

From central control to distributed and self-
organizing control (network management).

Example. The principle of operation of a
transnational corporation

* The main office of the company, for example, is
located in the United States. But the business is
structured in such a way that in each country
there is a separate office that operates according
to the rules, but nevertheless is not controlled by
the Head Office.




YMeHbllIeHnEe YYacThe YeJ0BeKa B padore CUCTeMbI

Mpumepbl Ha KaXKAablh Nnepexop,

3aKOHOMepHOCTb yBe/INYEHNA CTENEHU YNPABAAEMOCTU TaKXKe
Ha3blBAlOT 3AKOHOMEPHOCMbHO 8bIMECHEeHUA Yes/108€KA U3
cucmemel, TakK Kak yBeanvyeHume yrnpaBaaemMocCctun CMCTtembl
YMeHbLWIAET CTENEHb Y4aCTUA YE/TOBEKA B pa60Te CUCTEMDBI.

* CcUCTeMa NOSBAAETCA B HYXKHbI MOMEHT B HY}KHOM MecTe,
No HeobxoAMMOMY YCAOBUIO;
* CMUCTeMa Bce AenaeT cama — CAaMOMUCMOIHEHME :
— MexaHu3auums;
— aBTOMaTM3aLUUSA;
— KnbepHeTusaums (MHTennekTyannsauua).

MexaHnusanus

—

ABTOMAaTH3alUA

KubepHeruzanus

Examples for each transition

The Ipattern of increasing the deﬁree of controllability is also called the pattern of
displacement of a person from the system, since an increase in the controllability
of the system reduces the degree of human participation in the operation of the
system.

Previously, we considered the consequences of this regularity when considering
the degrees of idealization:

. the system appears at the right moment in the right place, according to the
necessary condition;

. the system does everything itself - self-execution:
- mechanization;
- automation;

- cybernetization (intellectualization).

Reduced human involvement in the system

Mechanization

.

Automation

Cybernetization




YMeHbllIeHnEe YYacThe YeJ0BeKa B padore CUCTeMbI
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Mpumep. KomnaHua Sandvik Example. Sandvik Company

OT HeynpaBaAaeMoOMU K ynpaBasaemon cucteme; From unmanaged to managed system;

KomnaHua Sandvik — pa3paboTka aBTOHOMHOTO Sandvik is developing an autonomous mining
peweHna ana gobblum pyabl. solution.

CHayvana onepaTop ynpaBaseT MalMHOMN, U CUCTEMA First, the operator controls the machine and the Al
NN 3anommnHaeT oencTeums. system remembers the actions.

[anee cuctema moxet pabotatb aBTOHOMHO 1/unun Further, the system can operate autonomously
noa NPMCMOTPOM onepaTtopa. and/or under the supervision of an operator.




3aKOHOMEepPHOCTb Nepexoaa cuctembl B Hagecucrtemy | Pattern of transition of a system into a supersystem

Obwaa meHOeHYuUA The general trend
Cuctembl 06beaUHAIOTCA B HagcucTemy, obpasys Systems are combined into a supersystem, forming a
HOBYIO 60/1ee CNOXKHYIO CUCTEMY. new, more complex system.

Npumep. CAUAHME KOMMAHWIA. Example. Merger of companies.

Known examples of mergers to offer greater value to
customers: Nokia-Siemens, Alcatel-Lucent and
others.

* MI3BECTHbI NPUMEPDbI CIMAHUA KOMMAaHUK ANA
npeanoxenns 6osblen LEHHOCTU KMEHTAM:
Hokuna-CumeHc, AnbKaTten-J1toceHT un gpyrue.




3aKOHOM8pHOCTb nepexoga cucrembol B Haagcncremy

Pattern of transition of a system into a supersystem

3aKOHOMEPHOCTb Nepexoaa CUCTEMbI B HaACUCTEMY

 ObbegnHeHMe CUCTEM B HAACUCTEMY MOXKET
NPOXOAUTb ABYMA NYTAMMU:
* ObbegnHeHMe B HOBYIO H0/iee CNOXKHYI0 CUCTEMY,

MMeoLLLY0 OAHY GYHKLNIO (MOHODYHKLMOHAbHAA
cucTtema);

* [lepexopa cuctembl OT MOHOPYHKLMOHANIbHOM K
NONUPYHKLUMOHANBHOMN.

* [Mpumep: AmasoH

* AmasoH OTKPbIBAET Malra3nHbl CaMOO6CJ'IY)KMBaHl/Ie
UIn I'yrn Aenaet aBTonmaoTbl 4NA MallUH.

The regularity of the transition of a system into a
supersystem

Combining systems into a supersystem can take place
in two ways :

 Merging into a new more complex system with
one function (monofunctional system);

* The transition of the system from monofunctional
to multifunctional.

Example: Amazon

Amazon opens self-service stores or Google makes
autopilots for cars.




BbiBoabl Conclusions

* [IokazaHO, Kak  MOIryT  OBITh
MCIOJIb30BaHBI HEKOTOPbIC u3
3aKOHOMEPHOCTEM M3MEHEHMS OM3HEC
CUCTEM.

* lI3MeHeHue cTereHu UACAJIBHOCTHU

* M3MeHeHue CTEeNeHU YyNpPaBJIdeMOCTH
CUCTEM

* [lepexoa B HaACHCTEMY.

 OcobeHHo
IIOCTPOCHMUS
yCOBEPIICHCTBOBAHUS
ON3HEC-CUCTEM.

3TO XapaKTEPHO JUIA
HOBBIX 1501051
UMEIOIINXCA

* It 1S shown how some of the
patterns of changing business
systems can be used:

« Change in the degree of ideality

« Change In the degree of
controllability of systems

 Transition to the supersystem.

 This is especially true for building
new or improving existing business
systems.

24
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