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BBepeHue Introduction

[IepBas cuctema 3aKkOHOB pa3BUTHUSI TEXHUKU B TPI3
ObLI1a pa3padboTaHa ee apTopoM 1. C. ANBTIIYJIJIEpOM B
1956 rony

B cepenune 70-x rooB AJBTHIYILIEP pa3padoTal IpyTryto
cuctemy 3akoHOB TC

ABTOp co3ziast CBOK cuctemy pa3Butusa TC

B I[EIHHOfI pa60Te ABTOP IIBITACTCA aJalITUPOBATH JAHHYIO
CUCTCMY IJIA PA3BUTHUA OM3HEC-CUCTEM

C 3TOM LEIBIO0 aBTOP UCIIOJIB3YET METO/ AHAJIIOTHH,
aHaJINU3 JIMTEPATYPhl HA 3Ty TEMY, & TAKKE OIBIT KOJUIET U
CBOHW JTUYHBIU

JlanHast cucteMa Oblia anpoOrupoBaHa B KOHKPETHBIX
IPOEKTAaX MO Pa3BUTHIO OINPEICTICHHBIX OM3HEC-CUCTEM
aBTOPOM M €r0 YUYCHUKAMU.

B manpHeimem aBTop OyIeT IMBITAThCSA PA3BUTh JAHHYIO
CHUCTEMY 3aKOHOB 1 3aKOHOMEPHOCTEH Ha APYTHE THIILI
OU3HEC-CUCTEM.

The first system of laws for the development of
technology in TRI1Z was developed by G. Altshuller in
1956

In the mid-70s, Altshuller developed another system of
laws for the development of technical systems (TS)

The author has created his own system of TS development

In this paper, the author tries to adapt this system for the
development of business systems

The author uses the method of analogies, analysis of the
literature on this topic, as well as the experience of
colleagues and his own personal experience

This system was tested in specific projects for the
development of certain business systems by the author
and his students

In the future, the author will try to develop this system of
laws and patterns for other types of business systems



Systematicity

CuctemMmHOCTb
b HOHHTI/IC CUCTCMHOCTHU BEITCKACT nu3 CUCTCMHOIO
IIOoJAX0/14.
b CI/ICTeMHOCTI) — coriacoBaHmuumu BCECX

B3aUMOJICUCTBYIOIINX OOBEKTOB, BKIIIOUASl OKPYKAIOIIYIO
cpeay. Takoe B3auMOACHCTBHUE JOKHO OBITh MOJHOCTHIO
c0aJIaHCUPOBAHO.

* OOBEKT 6y,Z[CT BBIIIOJTHCH CHUCTEMHBIM TOI'Zla WU TOJIBKO
TOorga, Korga OH OTBCUACT CJICAYIOIIUM CHCTEMHBIM

TPeOOBAHUSM:
1. Cucrema JOJKHA OTBEYaTh CBOEMY
NpeaHA3HAYEHUIO.

2. CucremMa qoKHA OBITH JKU3HECIOCOOHOI.

3. Cucrema He I0JI’)KHA OTPHIATEJIbHO BJIMATH HaA
pPACIIONIOKEHHBIE PSIAOM OOBEKTHI M OKPYKAIOUIYIO
cpeny.

4. Ilpm MOCTpOEHUHU CUCTEMBbI HEOOXOAMMO YUMUTHIBATH
3aKOHOMEPHOCTH €€ Pa3BUTHA.

CHCTEMHOCTD

ger
Ilpennaznauenue || ZKuznecnocodHocTh BJIHMATH HA 3aKOHOMEpPHOCTei

» The concept of consistency stems from a systems
approach.

« Systematicity is this property to harmonize all
interacting objects, including the environment. Such
interactions must be fully balanced.

» System requirements
1. System must comply with its intended purpose;
2. System must be viable

3. System must not adversely affect nearby objects and
the environment;

4. Consider laws of evolution when developing a system.

Systemat|C|ty
Not to negatively
Pu rpose Viability affect the
environment

Consider laws
of evolution




CuctemMHOCTb

Systematicity

IIpenHasHaYeHHE CUCTEMbI

IIpennazHavyeHune cUCTEMBI OIKMCHIBACTCS 21ABHOU (YyHKYUell
cucmemul, yIOBIETBOPSS ONPENEICHHYIO HOMPEOHOCHb

ZKHM3HecnmocooHOCTh

Ku3HecnocoOHOCTh CUCTEMBI ONIPENICIISIETCS €€
PatoTOoCIIOCOOHOCTHI0O 1 KOHKYPEHTOCIOCOOHOCTHIO.

Cucrema OynyT ’KH3HECNIOCOOHA, €CJii OHA padoToCcnoco0HA U
KOHKYPEHTOCIOCOOHA.

PadoTocnoco0HOCTb — 3T0 CIOCOOHOCTH BBITIOJIHSTH 33JJAHHYIO
(yHKILMIO C TapaMeTpaMu, yCTaHOBJIEHHBIMUA TPEOOBAHUSAMU, B
TEUEHHUE PACYETHOIO CPOKA CITyKOBI

Pa00oT0Ccnmoco0HOCTh — 5TO KaueCTBEHHOE (DYHKIIMOHUPOBAHUE
CUCTEMBI, T. €. KAUeCTBEHHOE BBITIOJTHEHHE 2A8HOU PYHKYUU
cucmemoi.

PaboTocrnocoOHOCTh onpeaensieTcss HaTnIrueM He0O0X0IUMBIX
971eMeHmoe ¢ TpeOyeMbIM KaueCTBOM, HAJTMUYUEM U Kau€CTBOM
HEOOXOAMMBIX CBsI3ell MEXKTy dJIEMEHTAMHU, OpTaHu3aIuen
HEO0OXOAMMBIX MOTOKOB C TPEOYEeMbIM Kau€CTBOM.

*  KoHKypeHTOCIOCOOHOCTh KOHKPETHOM CHCTEMBI OIPEAEIIETCS
II0 CPAaBHEHUIO C KOHKYPHUPYIOLIEH cuCTEMON. KOHKYpEHIIMS 3aBUCHT:

—  OT KOJIMYECTBA M Ka4€CTBA BBIMOJHAEMBIX (PYHKIIUH;
—  CTOMMOCTHU JJAaHHOUW CUCTEMBI,

— CBOCBPECMCHHOCTH €€ ITOSABJICHUSA Ha PBIHKE.

Purpose

* Purpose of the system is described by the main function of the system
1. e. fulfilling the main goal of the system to meet a specific need.

Viability

» Viability of the technical system is determined b_¥ its operability and
competitiveness. The system “will be viable if it is operable and
competitive.

» The system will be viable if it is operable and competitive.

« Operability is the ability to keep a piece of equipment, a system, or a
whole industrial installation” in_a safe and reliable functioning condition,
according to pre-defined operational requirements.

» In other words, operability is the qualitative functioning of the system,
that is, the qualitative performance of the main function of the system.

» Operability is determined by the presence of the necessary elements
with the reci)uwed quality, the Presence, and quality of the” necessary
connections between the elements, and the organization of the necessary
flows with the required quality.

« The competitiveness of a particular system is determined by
comparing it with a competing system. Competitiveness depends on:

— Quantity and quality of executed functions;
— Cost of the system;
— Timing of its entry into the market.



CUCTeMHoOCTb Systematicity

OTpuuare/ibHO He BJIMSATH HA OKPY:KEeHHE Do not negatively influence the environment
* OTCyTCTBHE yUyeTa TAaKUX BIIMSIHUU MOXKET HE TOJBKO ] ] ]
OTpHUIIATEIILHO CKA3aThCs HA pa6OTOCHOCO6HOCTI/I * Failure to take into account such influences can not
CUCTEMBI, HO U BPEIHO BIIMAThH HA OKPYIKAIOIINE CHCTEMBI, only adversely affect the performance of the system, but
HAJICUCTEMY U BHELIHIOIO CPELy. also adversely affect the surrounding systems, the
Y4er 3aKOHOMEPHOCTEeH pa3BUTHs supersystem and the external environment.
e CHCTEMHOCTh TaK K€ YUYHUTBIBACT U 3dKOHOMCPHOCTHU
NCTOPHYECKOT0 PA3BUTHSA HCCIEAYEMOr0 00heKTA. Taking into account the laws of development
* OTO0 TpeOOBaHME YUYWUTHIBAETCS NPU IMPOrHO3MPOBAHUU o _
pa3BuTHs ~ OObEKTa  HUCCIEIOBaHUS  IMyTeM  yueTa « The systematicity also takes into account the laws of
BBISIBJICHHBIX TCHACHIUI HCTOPHUYECKOTO U JIOTHYECKOIO the historical development of the object under study.
pa3sBUTHs JAHHOrO OOLEKTa, M yd4era OOLIMX 3aKOHOB This is the last requirement for systematicity.
pa3BuTUsl cUCTEM. B pesynaprare Mojy4aroT OOIIYyIO _ _ o
TEHJCHIUIO PAa3BUTUS  HCCIEIyeMOro OOBEeKTa M1 * It is taken into account when predicting the
KOHIICNITYyaJlbHOE  MPEACTABICHUE €ro  CIACAYIOIIMX development of the research object by taking into account
MIOKOJICHHH. the identified trends in the historical and logical
* Takum 0?103301\4, CHCTEMHOCTDL NMCCT COCTABJIAIOIINC. development of this object, and taking into account the
nompeHoem n gyt SOCTOEE R et general laws of systems development.
*  JKICU3HecnocoOHoCcmu, COCTOANIEH U3 pabOTOCIMOCOOHOCTH H ) ) ]
KOHKYPEHTOCTIOCOOHOCTH; » The result is a general trend of evolution of the object
*  OMCYmCI6UsR OMPUYAMENLHO20 6IUAHUA HA OKPYJiCERUE; under investigation and conceptual representation of its
* yuema 3akonomepnocmeupa3eymuﬂ. t enel’atlon
* DTO TpEeACTaBIsAeT COOOM  CTPYKTYypy 3aKOHa Next g '
yBeJUYEHUS CTeNeHU CUCTEMHOCTH.
, i of evolution




CTPYKTypa 3aKOHOB 1 3aKOHOMEPHOCTEN Pa3BUTUSA General structure of laws and patterns of

6usHec-cuctem development of systems

3aKOHbI AMAJTEKTHKH

BceoOmue 3aKoHbI U
AK(

eneral laws and Dialectic laws
Datlerrl

T1OMCECDPHC(

3aKoHOMEpPHOCTEL S-00pa3HOro pa3BUTHSA

3aKoHBI IOCTPOEHMS

Lawsofbuilding systems

AKOHbI N
3aKOHOMEPHOCTH

3aK0HOMEPHOCTH DBOJIIOLINHT

Patterns of systemevolution




CTPYKTypa 3aKOHOB 1 3aKOHOMEPHOCTEN Pa3BUTUSA General structure of laws and patterns of

6usHec-cuctem development of systems

3aKkoHBI JUAJTEKTHKH Dialectic laws

BceoOmue 3aKoHbI U

AK(

eneral 1aws anad
Pallel [l

T1OMCECDPHC(

3aKoHOMEpPHOCTEL S-00pa3HOro pa3BUTHSA

Pattern of S-shaped development

Lawsofbuilding systems

AKOHbI N
3aKOHOMEPHOCTH

3aK0HOMEPHOCTH DBOJIIOLINHT

Patterns of systemevolution




CTpyKTypa 3aKOHOMEPHOCTEN PA3BUTUA CUCTEM| Structure of patterns of development of systems

3AKOH U 3AKOHOMEPHOCTHU PA3BUTHUSI CUCTEM Laws and patterns of system development

v of increase nthe degreeof ysematiiy

[ 3aKkoHBbI MOCTPOEHHS CHCTEM ] [3aKOHOMepHOCTH IBOJIIOIUH cncTeM] [ Laws of building SyStemS] [ Patterns of system evolution ]




CTpyKTypa 3aKOHOMEPHOCTEN PAa3BUTUA CUCTEM | Structure of patterns of development of systems

3aKOHBI OCTPOCHUA 3aKOHOMEPHOCTH
CHCTEM IBOJIIOLMU CHCTEM

CTpyKTypa 3aKOHOB MOCTPOEHUA CUCTEM

3akoHbI NOCTPOCHUNA

IHotnoTa 1 IIpoBoaumocTs | | MuanMaabHOE
CoorBeTcTBHE
H30bITOYHOCTD I0TOKOB corjlacoBaHue

PadoTrocnoco0HOCTH

Laws and patterns of system development

Laws of building Patterns of system
systems evolution

Structure of the laws of building systems

Laws of building systems

Conformit Completeness ||Conduction of|| Minimum
Y {land redundancy flows coordination

Operability



| 3aKOHBI 10CTPOEHHS |

Monnora n TposoaumocTs | [MunumaabHoe
CooTBeTcTBHE
U30bITOUHOCTD, IIOTOKOB corjiacoBanue

3aKOH COOTBeTCTBUA

3aKoH cOOTBEeTCTBHSA 00ECIIEUNBAET CUCTEMHOE TPEOOBAHNE
npeoHasHaueHue.

DTOT 3aKOH T'OBOPUT O HEOOXOIUMOCTH COOTIOACHUS
COOmMEEMCcmeus CIMpyKmypul 21a6HOU PyHKyuu cucmemol

CTpykTypa cucTeMBI JOJKHA 00ECIIeUnBaTh BHITIOTHEHNE
IABHOI (YHKIMM CHUCTEMBI, YIOBICTBOPSS ONPEICICHHYIO
nompeoHoCcmb

Jlnst obecrniedeHrst paboTOCIOCOOHOCTH CTPYKTYpPa CUCTEMBI
JOJDKHA TAK )K€ BBITIONHATH BCE OCHOGHbBIE I 6CHOMO2AMETbHbLE

¢ynkyuu

CrpykTypa obecreunBaeT HEOOXOAMMBI HA0OP IJI€MEHTOB,
CBsI3el U B3aMMOAEHCTBUI MEXy HUMU

CBs31 00eCIeYnBarOT €IUHCTBO CUCTEMBI U BO3MOKHOCTb
npoxooa nOMoKoe

Hpumep. Komnanus

e [Ilpenna3zHayeHue KOMIAHUM  BBINOJHATH €€  21AGHYIO
¢gyukyuio — nonyuamsv npudvLIL. [N1 4YEro OHa MOMKET
MPOU3BOJIUTH U PEATIN30BBIBATh MPOAYKT WUJIU YCIIYTY.

3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

I Laws of building systems l

[ |
Minimum

coordination

1 1
Completeness || Conduction of
and redundancy flows

Conformity

Law of conformity

« The law of conformity provides the system requirement for
the purpose.

» This law speaks of the need to comply with the structure of
the main function of the system.

« The structure of the system should ensure the performance
of the main function of the system, satisfying a specific need.

» To ensure operability, the structure of the system must also
perform all the basic and auxiliary functions.

» The structure provides the necessary set of elements,
connections and interactions between them.

« Connections ensure the unity of the system and the
possibility of the passage of flows.

Example. Company

» The purpose of the company is to fulfill its main function
to make a profit. To do this, it can produce and sell a product
or service.

10



3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

I 3aKoHPI 10CTPOCHMUS l Laws of building systems
]
1

1 1
I I I I Completeness || Conduction of Minimum

Monnora n TposoaumocTs | [MunumaabHoe Conformity P
CooTBeTcTBHE
TBETCTBH lmﬁum‘m hll S— ll — el and redundancy flows coordination

3aKOH COOTBETCTBMA Law of conformity

Ipumep. Komnanus Example. Company

« IlpenHasHaueHME KOMIIAHMM  BBINOJNHATH €€  21AGHYIO » The purpose of the company is to fulfill its main function
¢ynkyuio — nonyuamv npubviie. JNd 4YEro OHA MOMKET to make a profit. To do this, it can produce and sell a product
IIPOM3BOAUTE U PCAIM30BBIBATH MPOTYKT UIIH YCIIYTY. or service.

s !
: -

‘ :
1R




3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

| 3aKOHBI 10CTPOEHHS |

I Laws of building systems l
[ —— | : ———
T rp—— Y TR TR - Completeness Conduction o Minimum
CoorercrBue lmg:"oznzﬂhllnp?mﬂmzc llﬂmaconauf: l (SIS and redundancy flows coordination
3aKOH NOJZIHOTbI Law of Completeness
* TlomHOTa MOXET OBITh PYHKUUOHATILHOU I CHIPYKIYPHOIL. » Completeness can be functional and structural
@YHKIHOHAIbHAS MOIHOTA Functional completeness
. DYHKIHOHATLHAS MOJIHOTA IOIKHA OBCCISTHBATE CCHEDATBHYIO . Functlo_nal completeness should ensure the ge_neral goal_ _and
y P Y main function of the system, and perform all the basic and auxiliary
ueib U 2n1aeHyro qbyHKL;uIO CUCTCMBI, U BBITIOJIHATHE BCC OCHOB6HbIE U

functions, that is, fulfill one of the requirements of consistency —
scnomozameiibhble OYHKYUU. purpose




3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

I 3aKOHbI I0CTPOEHMUS I Laws of building systems
]
1

1 1 1
I I I I Completeness || Conduction of Minimum

Monnora n TposoaumocTs | [MunumaabHoe Conformity P
CooTBeTcTBHE
TBETCTBH lmﬁmoqu l‘ll S— ll — el and redundancy flows coordination

33KOH NOJIHOTbI Law of Completeness
« Example. Marketplace
* The main goal of a trading company is to get the maximum profit

e Ilpumep. Toprosas chepa

* InaBHasg meJab TOProBOM KOMIIAHUM — OTO  MOJYYUTh from trading
MaKCHMA/IbHYI0 NPHOBLIL OT TOPrOB/IH * The main function is to create the most efficient activity of a
* TnaBhas (yHKUMsS — 95T0 cosjamue HaumGomee o(dexrupuoii | rading company for maximum profit S
NeATeNLHOCTH TOPrOBOH KOMIMAHMH IS MOIyYeHHsS MaKCHMAJbHOI » There are a lot of main and auxiliary functions in this area:
IpPUOBLIH. * how to make an effective

+ Sale

* OCHOBHBIX UM BCHOMOTaTelbHBIX (QYHKIMH B 3TOH cdepe

IOCTATOUHO MHOTO] * Marketing research

» Advertising and performance

* Kak o6ecrieuntsb 3P HeKTUBHYIO « Identification of problem areas on the trading floor

» Determining the most efficient store layout and product placement
» Control of the work of personnel, etc.

- TIpomaxy

-  MAapKETHHIOBBIC UCCIICAOBAHUA

_ peknama u 5QEKTHBHOCTb ee paGoThI |t is necessary to determine functional completeness - that is,
. BBIBICHME TPOGIEMHBIX 30H B TOPTOBOM 3a71¢ whether all functions are taken into account and are effectively
- ompeneneHue HambOosee G(HEKTUBHON TUIAHUPOBKH MarasmHa M PACIOJIOXKEHUE performed

TOBAapOB

- KOHTPOJb pabOTHI TIEPCOHAJIA U T. 1.

* HeoOxonumo onpenenuTs (yHKIUOHAIBHYIO MOJHOTY — T. €. BCE
a1 (QYHKIUU YUTEHbI U 3PHEKTUBHO BBITTOIHSIOTCSI.

13




3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

1 3aK0HBI 10CTPOCHMS! || I Laws of building systems I
|

L L | | |
Conformity Sl Conduction of flows M'”'.m“!“
redundancy coordination

Law of Completeness
Structural completeness

CTpyKTypHasi MOJIHOTA

* CrpykrypHas II0JIHOTA AOCLKHA obecrednTh » Structural completeness should ensure the operability
padoTocnocofHOCTh (4acTh KM3HECNOCOOHOCTH) OM3HEC- (part of the viability) of the business system. This is
CUCTEMBL. OJTO 00€CIeYnBacTCs HaI4YHeM HG(l6XOI[I/IMBIX ensured by the presence of the necessary operable
pabOTOCIIOCOOHBIX IIEMEHTOB (4acTeil) U CBA3EH CUCTEMBI, elements (parts) and connections of the system, i.e.,
T. €. 00CCIICYCHHE COCTABA 1 CTPYKTYPhI CHCTEMBI. ensuring the composition and structure of the system.
* CTpPYKTypHYIO TIOJHOTY MOXHO paccMarpuBaTh W Kak « Structural completeness can also be considered as the
3aKOH CTPYKTYPHOI MOJHOTHI CHCTEMBI. law of the structural completeness of the system.
* JJ1eMeHTbI MOT'YT OBITh. * Elements can be:

° 6euiecmeeHHble, * substantial ’

s energy;

° 9Hep2emultecxue; . .
. informational.

» The main parts (elements) of the system are :
Working unit;

Source and conversion of substance, energy, and information;
Connections;

Control system.

*  uH(opmauuonmusle.

e K oCHOBHBIM YacTsAM (3J1eMEHTAM) CHCTEMBbI OTHOCSTCS:
pa6ouuii oprau;

HCTOYHHK U NPeodpa3oBaTeb;

CBAI3H;

cHCcTeMa yIpaBJIeHUs

Minimum necessary elements of a system

I
| | | | . i
Working Source and conversion of _ Control
Pabounii || McTounnk u npeodpa3oBare/b BelleCTBa, Cucrema . substance, energy, and Connections
Ces3u unit . . system 14
opran HEPruM U HH(poOpMaLUHU yIpaBJieHust information




3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

| 3aK0HBI 10CTPOCHMS! ]

0JTHOTA H
CootBercTBHE R

3aKOH NOJ/ZIHOTDI

[POBOMMOCTH Vi

CTpyKTypHasi MOJHOTA

MuHuMa/1bHO HE00X0AMMbIe YaCTH CHCTEMbI
| [ |

Pabounii

Cucrema
ylpasBJieHUs

HcTounuk u npeodpasoBareib

13U
BellecTBa, JHEPruM U HHpoOpManuu

opraH

IIpumep. Komnanusa R&D

Pabouuii oprad — pa3padoT4YuKM.
HNcToYHMK — TEXHUYECKOE 3a/IaHue.
CBa3u — CBSI3M MEKIY
pa3padoTYNKAMU.

Cucrema ynpasjieHHs] — PyKOBOACTBO KOMIIAHHEH.

OTAC/IbHBIMHU

I Laws of building systems I
L

) (Coonarron )
Law of Completeness

Structural completeness

Minimum necessary elements of a system
|

|
Source and conversion of

| |
Minimum ]

I | |
. Completeness and
[ Conformity ] [ coordination

redundancy

Worlfmg substance, energy, and Connections Ll
unit " : system
information
Example. R&D company
« Working unit — developers.
* Source — terms of reference
 Connections — connections between individual

developers

« Control system — company management

15



3aKOHOB NOCTPOEHUA CUCTEM Laws of building systems

I Laws of building systems I
L

L L | | |
. Completeness and . Minimum
[ Conformity ] [ redundancy ][ Conduction of flows ][ oo ]

3aKOH NPOBOAUMOCTH NOTOKOB Law of flow conductivity
 Co3manue MPaBWIbHBIX  TIOTOKOB  OOCCIICYMBACT « Creating a correct flow provides the required
HEOOXOTUMY IO (GYHKIIHOHAJIBHOCTH 7 system functionality and performance.

2a00TOCIHOCOOHOCTDH CUCTEMBI. i
P  The absence of at least one vital flow makes the

* OtcyTcTBHE XOTS OBl 00HO20 JHCU3HEHHO-BANCHOZ0 system inoperable.

nOmMOKa NEeNacT CUCTEMY He pad0TOCIIOCOOHOM. Example. R&D company

Mpumep. Komnanns R&D « The company must ensure the passage of the

* B KxoMITaHHM JOKHO OBITH 00ECTICUCHO MPOXOXKICHHUEC necessary information flows
HY’KHBIX ITOTOKOB MH(OPMAIIHH.

16




3aKOHOB NOCTPOEHUA CUCTEM

Laws of building systems

3aKOH MMHMUMAJIbHOIO COrNacoBaHUA

* Ilpumep. Komnanusa R&D

* B komnaHum JOJIZKHBI OBITH XOTS OBl MHHHMAJIBHO

COTIJIACOBAHBI €€ CTPYKTYPAa, CBSI3U U MOTOKH.

Laws of building systems

L L | | |
. Completeness and . Minimum
[ Conformity ] [ redundancy ][ Conduction of flows ][ oo ]

Law of minimum system coordination

Example. R&D company

e The company must be at least minimally
consistent with its structure, connections, and flows.

<

X EE

17



3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3a1c0n0mepnocw1 IBOJIIOIIMU CUCTEM )
C YBeinueHue CTeneHu uaeajabHOCTH )
YBeauueHnue Coanancupo-
Ilepexon na

CTeNeHH Ilepexon B CrepThbl- BaHHOE

CoruacoBanue MHKPO-
yHpaBJIsieMOCTH U HAJCHCTEMY BaHue pa3BUTHA

YPOBeHb

JAUHAMUYHOCTH CUCTEMBbI

C Patterns of system evolution )
( Increasing degree of ideality )
|
Increase degree . Transition Balanced
of controllability || Coordination Il:agilstlgtr;rt: to micro- || Convolution || development
& dynamicity persy level of systems

* YBeaMuyeHUe CTENECHHU YNPaBJAseMOCTH U AMHAMUYHOCTH
* CornacoBanue

* [lepexoa B HaacucTremMy

* [Ilepexoa Ha MMKPO- 1 MAKOYPOBEHb

* CaeprbiBaHue — pa3BepThIBaHUE

* CoOanancupoBaHHOE Pa3BUTUSA CHCTEMBI

* Increase degree of controllability & dynamicity
« Coordination

« Transition to supersystem

« Transition to micro-level and macro-level

« Convolution — discoordination

« Balanced development of systems

18



3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOJIIOLMH CHCTEM ) ( Patterns of Syitem evolution )
]
( YBeauueHne cTeneHu uieaJabHOCTH ) ( Increasing degree of ideality )
| ]
l ' I | [ [ [ [ |
BE€JINYCHUE CTCNCHU
I I Ceeptol- | | Céanancuposanmnoe Increase degree of - . Balanced
YEDARARCMOCTE B {C"mac‘"‘a““e]{ Ha;g;i:z:y] [Mmfll:s;poﬂ;?,b] { :a,[:;l: ] [pm:y[:“:lznl;zzu] controllability & Coordination Transmotn to Tr§n5|tllon tlo Convolution || development
MHAMHYHOCTH dynamicity supersystem f| micro-ieve of systems
3akonomepnocms ysenuuenus cmenenu u0eaibHoCmu The pattern of increasing deg ree of ideal |ty

* VYCIOBHO MOXHO BBIACIIUTL  YCTBIPC  CTCIICHU

« Conventionally, there are four possible degrees of
nacajin3alii CUCTCMBI.

system ideality:
[TosiBISITHCS B HY)KHBIfI MOMCHT B HY’KHOM MCCTC.

Appear in the right place at the right time.
CaMOUIIOTHEHHE. PP gntp g

WnecanpHas cucTeMa — 3TO (DYHKIIHS. Self-service.

B~ w e

DyHKIUSA CTAHOBUTCS HE HYXKHOM, Ideal system — function.

B~ wDp e

Function becomes unnecessary.
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOJIIOLMH CHCTEM ) ( Patterns of system evolution )
] |
( YBeauueHnue CTeIllelll(l H1eaJ1bLHOCTH ) ( Increasing degree of ideality )
|
' [ | |
BE€JINYCHUE CTCNCHU
Iepexon B Tepexon Ha [ Ceeprhbl- ] [Cﬁanaﬂcnponaﬂnoe] Increase degree of Transition to || Transition to Balanced
ynpaeasemoctu u || CornacoBanue controllability & Coordination . Convolution || development
MHAMMYHOCTH { ][ HaCHCTEMY ] [Mnkpoyponeﬂb] B PAIBUTHIR CHCTEMDL dynamicity)// . supersystem micro-level A O\fl sysriems
3axonomeprHocms yeenuueHus cmeneHu udeaibHoCmu The pattern of increasing deg ree of ideality
* Ilpumep. UneasibHbIHM Mara3uH. . Example. Ideal store.
1. HyxHblii IPOAYKT NOABIACTCA B HYKHEIA MOMEHT, B HY)XHOM MeCTe, 1. The right product appears at the right time, in the right place, and

HpH HEOOXOLMMBIX YCHIOBHAX. under the right conditions.

2. Products appear without a seller — on their own.
3. An ideal store without sellers and cashiers. There should not be an

ideal store at all, but the sale is carried out.
® Bce 10 - HHTCPHCT-Mara3ndbl U IIOJIHOCTBIO daBTOMATU3UPOBAHHEIC . .
MarasuHbi 63 IPOJABIIOB U KACCUPOB. » All these are online stores and fully automated stores without

sellers and cashiers.

2. TlpomykTbl MOSBIISIOTCS 6€3 TPOJABIIA — CAMOCTOSTEIBHO.

3. MWnpeanbHplii Mara3zuH 0e€3 TIPOJABIIOB M KacCHUpoB. MmeabHOTro
Mara3uHa BooOIIe ObITh HE JOJKHO, & TIPOJIaXkKa OCYIIECTBISICTCSI.

4.  Tlokynare HUYEro HE HYXKHO — Bce jaenaetrcs Ha 3D mpunHTepe noMma, a

OBOIIM, ATOAI M  HEKOTOphle  (DPYKTHl  BBIPAIIMBAIOTCS B 4. You do not need to buy anything — everything is done on a 3D
aBTOMATH3MPOBAHHBIX YMHBIX JOMAlIHUX CajaX, HCIOJb3YHOLIMX printer at home, and vegetables, berries, and some fruits are grown
aKBaIllOHWKY U THIPOTIOHHKY. in automated smart home gardens using aquaponics and

hydroponics.

20




3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEDPHOCTH IBOJIIOIMH CHCTEM ) C Patterns of system evolution )
| |
( YBeauuenune CTellle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
|
[ | | |
BeJINeHUe CTeleHH . Increase degree of - - Balanced
n n C C6
[yynpammeMocTnn ][Comacona}me][ Ha;z;zgz:y] [Mmce[l))(f;;ﬂ;?m] [ ::E:l:l ] [pa::::;:l;:::‘e';:’:] controllability & Coordination TranSItlotn to TranSItllon tIO Convolution development
JIMHAMHYHOCTH dynamicity supersystem J{ micro-feve of systems
3akonomepnocmo uzmenenus cmenenu ynpasaiemocmu U OUHAMUYHOCHU Pattern of changes in the degree of control and dynamic systems
Obwas menoenyus yeenudeHus Cmenenu ynpasiaemocmu The general trend of increasing the degree of controllability

(T
Heynpasisiemast Ynpasasiemas Uncontrolled system '—) Controlled system
e %
(T
HeaBTomaTrnueckoe ABTOMATHYECKOE Non-automated control '—) Automated control
ERagJcie |0 —
m
(T

Henocpencreennoe J{UCTaHIIMOHHOE Direct control '% Remote control
pas./icHu %

W Central control Distributed and self-organizing control
HenTpansnoe 2 caMoopraHusyouieecst ——
T \___ YUpaBaCHu®
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3aKOHOMepHOCTM 3BONHOUUN CUCTEM

3aK0HOMEPHOCTH IBOJI

IOUUU CUCTEM

C

YRenuenue creneny uieajibHOCTH )

§

BeJIMYeHNe CTeneH
YIpaBJIfeMOCTH H
JHHAMHYHOCTH

Ilepexon B

I I I I |
“][ ][ ] [ Ilepexoa Ha ] [Cneme-] [Cﬁaﬂancnponalmoe]
CornacoBanue
HA/ICUCTEMY MHKPOYPOBEHb BaHHe Pa3BUTHS CUCTEMBbI

3al<ouomepuocmb U3BMEHEHUA cmenenu ynpaejiaemocmu u OUHAMUYHOCMU

061/1461}1 meHdeHuuﬂ yeeiauderus cmenernu ynpaesjisiemocmu

Heynpasiasemasn
CHUCTEMA
HeaBTomMaTnueckoe
npaBJeHUue
Henocpencreennoe
NpaBJIEeHA

€HTPAJLHOE
Ientp >

(T
Yupasiasemast

%

A
ABTOMATHYECKOE

__ yupabjewue = )

)
JIncTaHIIMOHHOE

¥HRaBJIsHI/IS
!acnpez[e.ﬂennoe H

CaMoOoOpraumu3yuicecs

ylpaBJIcHHE

System evolution patterns

C Patterns of system evolution )
]
( Increasing degree of ideality )
[ [ | I [ [ |
Increase degree of Transition to ||Transition to Balanced
controllability & Coordination supersystem micro-level Convolution development
dynamicity of systems

Pattern of changes in the degree of control and dynamic systems
The general trend of increasing the degree of controllability

Uncontrolled system '—)
Non-automated control '—)
Direct control '—)

Central control

Controlled system

Automated control

Remote control

Distributed and self-organizing control
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEDPHOCTH IBOJIIOIMH CHCTEM ) C Patterns of system evolution )
] ]
( YBeauuenune CTellle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
|
[ | | |
BEAMYCHME CTEnCHN Increase degree of - o Bal d
I it C _ C6 g alance
[yyﬂPaBMGMOCT“ n ][COFHaCOBaHHe][ Ha;lc);zgzl:y ] [M“:gs;;ﬂ;ih] [ ::E;:l ] [pa::::.c.:ll:.ﬁz;if] [ controllability & ] Coordination Transmotn to Trgnsmlon tlo Convolution development
JIMHAMHYHOCTH dynamicity supersystem J{ micro-feve of systems
3axonomepnocmo uimenenus cmenenu ynpasiieMocmu u OUHAMUYHOCIU The pattern of changes in the degree of control and dynamic systems
* TIlepexonq oOT UEHTPAILHOIO YyNpaBieHHsl K pacnpelejeHHOMY | « Transition from central control to distributed and self-organizing
CaMOOPIraHM3YIOIEMYCSl  yIPABJICHHIO (CETEBOMY HIIM  CETe-LEHTPAIbHOMY control (network or network-central control).
YIPABIEHUIO). _ )
Tpumep. Komnanus Visa « Example. Visa Company

AMEpUKAaHCKass TPAaHCHALMOHAIBHAS KOMIIAHHUS, NPENOCTABIAIONAs YCIYTH _ . . _
POBEICHNUS MIATEKHBIX onepaiyii. OHa OCYIECTBSET ONEPaly Ha TPHUIHMOHBI American multinational company providing payment transaction
nomnapos CIIA B roxg. DTo 4j€HCKas OPraHW3alys, COKO3 JECATKA THICAY services. It carries out transactions worth trillions of US dollars a year.
¢brHaHCOBBIX opranu3aruii. Kaxkmaas komMnaHus — 4jieH 3TOH OpraHu3alvy BiIajeeT Each company - a member of this Organization owns 0n|y that part of

TOIILKO TOf 4acThio “VISA', KOTOpYIO cosjana cama, chopmuposas noprdenb | sy which was created by itself, forming a portfolio of cardholders.
ACPIKATCIICHU KapTOYCK. He Vlsa BJIaAC€T CBOMMU YJICHAMU, 4 OHU BJIAJCIOT €1O. Vlsa doesn't own |tS membel‘s they own |t

A8 »
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOJTIONHH CHCTEM ) ¢ Patterns of system evolution )
] ]
( YBeauuenune CTenle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
|
[ | | |
BeJINeHUe CTeleHH . Increase degree of - - Balanced
n n C C6
[yyﬂPaBMGMOCT"“ ][COFMCOBaHHe][ Ha;z;zgzl:y] [Mmfg:;;ﬂ::m] [ ::E;:l ] [pa::::;:lzzzzl;;if] [controllability&] Coordination Transmotn to Trgnsmlon tlo Convolution development
JIMHAMHYHOCTH dynamicity supersystem J{ micro-feve of systems
3axonomepnocmo uimenenus cmenenu ynpasiieMocmu u OUHAMUYHOCIU The pattern of changes in the degree of control and dynamic systems
* [Ilepexom OT WEHTPAJIBHOIO YHpaBJleHHs K pacrnpeleJeHHOMY U « Transition from central control to distributed and self-organizing
CaMOOPIraHM3YIOIEMYCSl  yIPABJICHHIO (CETEBOMY HIIM  CETe-LEHTPAIbHOMY control (network or network-central control).
YIPABIEHUIO). . .
* Ilepexon k nugpoBoMy ynpanjieHHIO. « Transition to digital management.
* IIpumep. llndposoe ynpasiieHue .
Ceronus GONBIIMHCTBO KOMITAHMH MEpeNnI Ha nudpoBoe yrnpasineHue. Merorces * Example. Digital control
¢ Mara3uHbl 0e3 MPOAABIIOB U KACCUPOB M KAaCC OHH MOJIHOCTHIO TIEPEILTN Ha . : -
ﬁﬁq,pome ynpaBﬂeHH%_ P P Today, most companies have switched to digital management. There
Oco0eHHOE 3HaYeHUE NU(PPOBOMY YIPaBICHUS IIPUAAIOT IIPU CETE-LEHTPUYECKON are already shops without sellers and cashiers and cash desks, they
CHUCTEME yIPaBJICHHUS. have completely switched to digital management.

Digital control is of particular importance in a network-centric control
system.

=~
- )

¥
= LE]
-
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH Iano.rlmlmn CHCTEM ) ( Patterns of system evolution )
]
C Yeeauuenue CTeIlleHPI HAeaAbHOCTH ) ( Increasing degree of ideality )
]

[ | | [ | | |
BeJIMICHNE CTENCHU Increase degree of . .. Bal d
HDABIHEMOCTH 1 IACOBAHI Ilepexon B Ilepexon na CaepThl- CoéanancupoBaHHoe o o T tion t T tion t . A
ryugzangnzccTn ][CO RESRA e][ HaACHUCTEMY ] [Mmcpoyponem,] [ BaHUueE ] [pa3BHTﬂﬂ CHCTCMLI] [ Cor;t;glal.;bl::l:.'tt;/ & ] [ Coordination ][ SL:?)I;Is’IsyI:S?n'? ] [r;?::(;_ll(e)celﬂ[COﬂVOlUtIOﬂ ][ dﬁ\flz;zg:’]nigt]

3axkonomeprocnb coziracoeanun — | Pattern of coordination — discoordination
paccosdiacoeanun * The coordination — discoordination pattern includes
* 3aKOHOMEPHOCTh  COMIACOBAHUSI—PACCONIACOBAHUS two patterns.
. BgJHO‘IaCT ABC 3aKOHOMCPHOCTH. 1. Coordination — discoordination pattern.
. 3aKOHOMEPHOCTH COITIACOBAHUSIL. : S
P 2. Discoordination pattern.
2. 3aKOHOMEPHOCTb PACCOITIACOBAHUSI.
COrIacoBAHHE—PACCOMTACOBAHHE HPOBOUTCS T The structure of co_ordlnatlon — discoordination pattern
HEIONYIIEHN BPEOHBIX  SBICHUN WM  YCHJICHHS Is shown. It is described below

ITOJIC3HBIX.
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEDPHOCTH IBOJIIOIMH CHCTEM ) C Patterns of system evolution )

( YBeauuenune CTellle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
]
| | | | | |

|
AR —— i Increase degree of N N Balanced
YHpaBJIieMOCTH H CornacoBanue i Tlepexon wa Caepret COanancuposannoe controllability & Coordination Al iy Trgnsmon i Convolution development
JAMHAMHYHOCTH HaACHUCTEMY MHKPOYPOBE€HL BaHHue Pa3sBUTHH CUCTEMbI . supersystem micro-level
dynamicity of systems

3a1<0u0.7nepn0cmb Co2lacCo6aHUA — paccoziacosanun
* IIpumep. Tonkas Taaus
JKeHIIMHBI XOTAT, 9TOOBI MX BUAEIH ¢ TOHKMMH TAJMSAMH, HO HE BCErna (pM3UYECKU MMEIOT * Example. Thin waist
TOHKYIO Tanuio. C 5TOil LeNbI0 MPUAYMaan KopceT. OH yTAruBaeT Taluio, HO CKMMAIOTCS Women want to be seen with slim waists, but not always physically have a thin waist. It

BHYTPCHHUC OPTaHbI, 1TO BPCAHO OTPAKACTCA HA 3NOPOBBE AKCHIIMHEL. tightens the waist, but the internal organs are compressed, which adversely affects the
OI[HO N3 PCHICHUUN — KOPCET ACIANOT U3 SJIACTUYHOU KOPCCTHOU CCTKU C HCIIOJIB30BAHUCM woman's health

JICTKUX 3JIACTUYHBIX KOCTOYCK PCTUIINH. OTO corlacoBaHUE CTPYKTYPHI. . . . . . .
One of the solutions is that the corset is made from an elastic corset mesh using light
elastic regiline bones. This is structure alignment.

The pattern of coordination — discoordination
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH IBOTIOLHH CHCTEM ) ¢ Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHH HAeaAbHOCTH ) ( Increasing degree of ideality )
| | | | | [ [ I | |
BEIMICHHE CTENICHU Increase degree of - . Balanced
Ilepexon B Ilepexoa Ha Caeprbl- CohanancupoBanHoe
[yynpannnemocm | ][Cor.ﬂaconalme][ HMEHCTeMy ] [Mnxgo;pﬂ;ﬂh] [ Bagne ] [pammmlz“ﬂeMm] controllability & Coordination Isagi'st'gtr; r::) Trzfmsmlon tlo Convolution development
AMHAMHYHOCTH dynamicity persy AR of systems
3axonomepnocms nepexooa 6 nao- u noocucmemy The pattern of transition to a supersystem or subsystem

¢  Cucrembl 00beIUHSIOTCH B HAICUCTEMY, 00pa3ysi HOBYIO CHCTEMY. _ _ _
Systems are combined into a supersystem, forming a new, more

OObenMHEeHNnEe CUCTEM B HAJICUCTEMY MOKET MPOXOAUTH JBYMS ITyTSAMHU: complex system.
- OObeHCHNE B HOBYIO 00JICE CIIOXKHYIO CHCTEMY The combination of systems into a supersystem can take place in two ways
- Ilepexoz cucTeMbl OT MOHOGYHKIMHANBHON K MOMM(YHKIMHATBHOM. e Integration into a new more complex system with one function
Cucrembl 00beIUHSIOTCA B HAJACHUCTEMY, 00pa3ys HOBYIO, 0ojiee CJI0KHYIO (monofunctional system);
CHCTEMY.

e  Transition of the system from multifunctional to multifunctional.

Present

Systems are combined into a supersystem, forming a new, more
complex system.

Past > > Supersystem

Past

Past N N Subsystem
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOIIONNH CHCTEM ) ( Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHH HAeaAbHOCTH ) ( Increasing degree of ideality )
]
| | | | | |
BeJINYEHHE CTeleHH Increase degree of . . Balanced
Ilepexon B Ilepexoa Ha Caeprbl- CohanancupoBanHoe J
ynpasasemoctu 1 || Cornacoanue R — P controllability & Coordination Transition to Tr§n5|t|on to Convolution || development
y MHUKPOYPOBE€Hb BaHHue Pa3BUTHHA CUCTEMbI . Supersystem m|Cr0_|eve|
JAMHAMHYHOCTH dynamicity of systems

3axornomeprocmsy nepexoda ¢ Had- u noocucmemy The pattern of transition to a supersystem or subsystem

* IIpumep. Komnanus e Example. Company

IlepBoHavano kOMIIaHUs NPEACTaBIsAIA COOOW CTparanm M pa3padarbiBajia HOBBIN
IPOAYKT. Jlanmee mMpucoenVHWIN TEXHOJIOTHYECKOE OTIAEICHHUE, & MIOTOM U 3aBOJ
I10 BBIITYCKY JAHHOTO Ipoaykra. KoMmanus BeIuia B HaJCUCTEMY.

Initially, the company was a startup and was developing a new product.

Further, the technological department was attached, and then the plant for
the production of this product.
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH IBOTIOLHH CHCTEM ) ( Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHPI HAeaAbHOCTH ) ( Increasing degree of ideality )
|
| | | | | |
BeJTHYeHHe CTeNeHn ; Increase degree of o o Balanced
yHupaBiasieMoCTH U Cornacosanne flepexon s Tlepexon wa Coeprut COanancuposannoe controllability & Coordination et | sl o Convolution development
HAICHCTEMY MHKPOYPOBEHb BaHHe Pa3BUTHS CHCTEMBbI o supersystem micro-level P
JAMHAMHYHOCTH dynamicity of systems

3axornomeprocmsy nepexoda ¢ Had- u noocucmemy The pattern of transition to a supersystem or subsystem

Iepexox cucTemMbl 0T MOHOQYHKUMHATLHOH K NOTHQYHKIHHAILHOM. The transition of the system from multifunctional to multifunctional.

e IIpumep. Komnanus - Example. Company

[lepBoHauanpHO KOMIAHHWS BBITyCKaJla TOJIBKO OIWH NPOAYKT. Jlanee crana
BBIITYCKATh pPa3HbIE NPOAYKTHI M OKAa3blBaThb CEPBUCHBIC YCIYTM IO JAaHHBIM
IPOJIYKTaM.

Initially, the company produced only one product. Then she began to
produce various products and provide services for these products.

Hotels/ Motels Restaurant’s Stores Movies

e
R TR
Mobile Apps Books Tourism, Travel
5=
—
Financial

Clothing / Fashion

Institution's

29




3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH IBOTIOLHH CHCTEM ) ( Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHH HAeaAbHOCTH ) ( Increasing degree of ideality )
|
[ | I I [ | | [ |
BeJINYEHHE CTeleHH Increase degree of . . Balanced
n I C - Co
[yynpamnemocmn ][Comaconanne][ Ha;‘z;z:g}:y] [Mmceg:;;ﬂ;ih] [ ::E:: ] [pa::;:::l;:z::;?ﬂe] controllability & Coordination Transmotn to Tr§n5|tllon tlo Convolution development
JAMHAMHYHOCTH dynamicity SUpersystem micro-leve of systems
3axonomepHocmb nepexooa é HA0- U NOOCUCHEMY The pattern of transition to a supersystem or
* TenaeHuus 00beAUHEHUS CHCTEM subsystem
* [IlepBoHauambHO WMeeTCS oOaHa — MOHocucTema. Jlanee

* Trend of combining elements

Initially, there is one — mono-system. Then combine two
original systems to obtain a bi-system. Combine three or more
systems to form a poly-system at the following stage. The next
stage of development is when the bi- and/or poly-system form
a new combined system (mono-system), which performs all the
functions of its constituent systems. This operation is called
convolution.

The creation of a supersystem by combining bi- and poly-
systems can include the following types of components or

OOBEAMHSIOT JIB€ MCXOJHBIE CHUCTEMbI, IPU HSTOM MOJIy4aTcs
oucucrema. Ha crnenyromem »srtana oObeAMHSAIOT TpU U Oojee
cucteMm, oOpasyercs mosaucucrema. Crenyromuid dTan pa3BUTHS,
Koraa Ou- W/WMiau MOJIMCUCTEMBI 00pa3yloT HOBYIO €IMHYIO CHUCTEMY
(MoHOCHCTEMY), KOTOpasi BBITTOJHSCT BCe (DYHKITUHU, BXOSIINX B HEe
CUCTEM. DTa omepals Ha3bIBACTCS CBEPTHIBAHUEM.

 Co3naHue HaACUCTEMBbl MyTeM OObEIUHEHUS B OuU- U
MOJINCUCTEMY MOJKET BKJIFOUATH CJICYIOIINE BUbI SJIEMEHTOB.

1. OnHopoaHbIE

1.1. OnuHaKoBbIEC. systems.
1.2. OI[HOpOI[HbIe SJICMCHTBI CO CABUHYTBIMHU XAPAKTCPUCTUKAMU. 1. Homogeneous
2. Heoqnopoanbie 1.1. Identical
2.1. AnsrepHaTUBHBIE (KOHKYPHPYIOLIHUE). 1.2. Homogeneous components with shifted parameters.
2.2. AHTaroHUCTUYECKHUE —  HMHBEPCHBIE  (DJIEMEHTHI  C 2. Heterogeneous

MPOTUBOIOJIOAKHBIMUA CBOMCTBAMU WIIH (DYHKITUSIMH).

2.3, JlonONHHTebHbE, 2.1. Alternative (competing);

2.2. Opposing — inverse (components with opposite
parameters or functions);

2.3. Additional. 30




3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOJTIONHH CHCTEM ) ¢ Patterns of system evolution )
| |
( YBeauuenune CTenle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
]
| | | l [ | | | |
BEIMICHHE CTENICHU _ Increase degree of - . Balanced
[yynpammeMocTn | ][Comaconaﬂne][ Hl:;lc):lz:ill:y ] Mll;lxep((:xoi:;::m [ C::E:l]: ] [ﬁg::::::gﬁt:ﬁ;ﬁf] controllability & Coordination Transition to TranSItlon to Convolution development
JIMHAMHYHOCTH poyp dynamicity supersystem J| micro-level of systems
3aKoHoMepHOCMb nepexooa é Hao- U HOOCUCHEMY ‘s
o — The pattern of transition to a supersystem or
1.  OOvenuHUIM 0OUHAKOBbIE MATA3UHBI U NTOTYYHIIN OOJIBIION Maras3uH. Su bsystem
2. OObeaWHWIN MarasuHbl pa3HbIX KOMITaHHM, MPOJAIOIINE OJHOTHUITHBIC MPOLYKTHI (Co
COBUHYMBIMU XAPAKMEPUCTUKAMUL). Example. The ShOpS
3. OObeAMHWIM Mara3uWHbI, MTPOJAIOIINE MPOIAYKTHI, BHITOJHSIIOIINE OIHUA U T€ ke (QyHKIHU .
pasHBIMU IyTAMH (a1bmepHamueHbie). 1. Merged the same stores and gota blg store.

4.  OObenVHMIM MarasuHbl, MPOJAIOIINE MPOJYKTHI, BBINOJIHSIIOIINE UHEepCHble (YHKIUH,

HATIDYIMED., IHOODAI JUT5 0DOFpEBA HITH OX NI, 2. Merged stores of different companies that sell the same
5.  OObenwHWIN Mara3uHbl, TMPOJAIONINE MPOAYKTHI JJisi YOOPKH KBapTHPHI, METJIA, COBOK, type of pI’OdUCtS (Wlth shifted Chal’aCteriStiCS).

TPSIKHU, TYOKH U T. 1. (QononnumensHoie).

- 3. Merged stores that sell products that perform the same
functions in different ways (alternative).
4. Consolidated stores selling products that perform inverse
functions, such as heating or cooling appliances.
5. Consolidated stores selling products for cleaning the
apartment, brooms, dustpans, rags, sponges, etc.
(additional).

31
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C 3aK0HOMEPHOCTH IBOTIONHH CHCTEM ) C Patterns of system evolution )
| |
( YBeauuenune CTenle}m H1eaJIbHOCTH ) ( Increasing degree of ideality )
|
| | | | | |
BEIMICHHE CTENICHU _ Increase degree of - . Balanced
[yynpammeMOCTn | ][Comaconaﬂne][ Hl:;Ic)yelz:}:;y ] [Mflfgs;;ﬂ;?{h] [ C::E:l]: ] [ﬁg::::;:gﬁt:?;ﬁf] controllability & Coordination I;a;]:;tlgtr; r::) anﬁlanItllon tIO Convolution development
AMHAMHYHOCTH dynamicity persy R of systems

3axonomepnocmy nepexooa Ha MUKpo- u Makpoyposens | Tne pattern of the transition to the micro-level and

* TIlepexoa HA MAKOYPOBEHb the macro-level

B 1mporecce 5BOMIONMM MHOTHE CHCTEMBI IOCTOsHHO | ¢ Transition to the macro-level

YBEJIMIUBAIOT ONIPE/ICJICHHBIC IIApaMETPBI. In the process of evolution, many systems constantly
Increase certain parameters.

@ §

o SN /ﬁ%ﬂm |

/

SOUND BUSINESS N 3 : : 1 LOW LEVELS OF
ENVIRONMENT 9 ) 1 CORRUPTION

P

By | /
HIGH LEVELS OF ==
/HUMAN CAPITAL \e

EQUITABLE DISTRIBUTION GOOD RELATIDNS

RESOURCES WITH NEIGHBOURS
/
O I FREEFLOW /
DF ARORMATION
ACCEPTANGE OF THE ~ ¥ A ——

fIGHTS OF OTHERS ; e B
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C 3aK0HOMEPHOCTH IBOIIONNH CHCTEM ) ( Patterns of system evolution )
| |
C YBeauueHnue creneny uaeaabHoCTH ) ( Increasing degree of ideality )
[

[ I I | [ [ [ ' [ |
BEIMICHHE CTENICHU _ Increase degree of - . Balanced
[yynpannnemocm | ][Cor.ﬂaconalme][ Hg;g;z:z;y ] [Mflfg:;;ﬂ;ih] [ C::E;:l ] [ﬁg::::;:iﬁt:ﬁ;ﬁf] controllability & Coordination Transmotn to Trzfmsmlon tlo Convolution development
A — —— supersystem || micro-leve ofisystens

3axonomepnocme nepexooa Ha MUKDPO- U MAKPOYPOGEHD The pattern of the transition to the micro-level and
to the macro-level

* B mporecce 53BOMIOIUMA MHOTHE CHCTEMBI MOCTOSIHHO » Transition to the macro-level

yYBEJMUMBAIOT OMPE/IeEHHbIE TAPAMETPHL. In the process of evolution, many systems constantly
Increase certain parameters.

Example. Shopping centers
CerogHs B pasiIMuYHBIX CTpaHax paclojoKeHbl KpynHenmmue | Today, the largest shopping centers are located in various
TOProBbIE  LIEHTPBI, BKJIIOUAIOIIME COTHM MarasuHoB u | countries, including hundreds of shops and restaurants,

PECTOPAaHOB, IECATKA KUHO3aJI0B, CIOPTUBHBIX coopyxxeHuu, | dozens of cinema halls, sports facilities, swimming pools,
0acceiHbI, MCIMIIMHCKUE COOPYKCHUS | T.]I.

* Ilepexox Ha MAKOYPOBEHb

* IlIpumep. Toprosbie HeHTPHI
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aK0HOMEPHOCTH IBOIIONNH CHCTEM ) ( Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHPI HAeaAbHOCTH ) ( Increasing degree of ideality )

[ I I | [ [ [ ' [ |
BEIMICHHE CTENICHU _ Increase degree of - . Balanced
[yynpammeMOCTn " ][Cor.ﬂaconalme][ Hg;g;zgi';y ] [Mflfg:;;ﬁ;ih] [ C::E;:l ] [ﬁg::;:;:iﬁ:ﬁ;ﬁf] controllability & Coordination Al iy Trzfmsmlon tlo Convolution development
A — —— supersystem || micro-leve ofisystens

3axonomepnocmy ceepmpl6anun — paseepmpl6anis The pattern of convolution — deployment systems

JlaHHasi 3aKOHOMEPHOCTD BKJIFOUAET JIBE 3aKOHOMEPHOCTH. - The pattern of convolution — deployment includes
1. 3aKOHOMEPHOCTbH CBEPTHIBAHHUS. two patterns.
2. 3aKOHOMEPHOCTH Pa3BEePTHIBAHUS. 1. Pattern of convolution;

2. Pattern of deployment.
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH IBOJIIOLHM CHCTEM ) C Patterns of system evolution )
| |
C Yeeauuenue cTenlelm HAeaAbHOCTH ) ( Increasing degree of ideality )

]

| | | | l [ | | | |

BE/IMYICHHE CTCNICHU ; Increase degree of . - Balanced
Ilepexon B Ilepexon Ha Caeprhl CoanancupoBaHHoOe h L Transition to || Transition to .
C
[yyzgi:::;l‘::)cc?;n ] [ or.ﬂacona}me][ HaACHUCTEMY ] [MﬂKpprOBeHL] [ BaHHue ] [pa3B](ITl(lﬂ CHCTeMbl] [ Cor;t;glal_z]bl(ljlll'.tt))ll & ] [ Coordination ] [ supersystem ] [miCl’O'Ievel] [ Logction ][ dg\_[{esl)?sgg:re]gt]
3AKOHOMEPHOCMb CEEPMBIBAHUS — PA36EPMbIGAHUS :
P P paseep The pattern of convolution — deployment systems

* IIpumep. Komnanusi Example. Company

MHoOrue KOMIIAHMM CBEPTHIBAIOT HEKOTOphle (YHKIUH U
NepealoT MX B HAACHCTEMY — ayTcopcuHr. Hampuwmep,
UCIIOJIBb3YIOTCSl 00JIAYHbIE TEXHOJIOTUH U T. II.

Many companies curtail some functions and transfer them
to a supersystem - outsourcing. For example, cloud
technologies are used, etc.
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3aKOHOMEPHOCTU 3BOJIIOL UM CUCTEM System evolution patterns

C 3aKOHOMEPHOCTH IBOTIOLHH CHCTEM ) ( Patterns of system evolution )
| |
C Yeeauuenue CTeIlleHH HAeaAbHOCTH ) ( Increasing degree of ideality )
|
[ | I [ | | |
BEIMICHHE CTENICHU . Increase degree of . . Balanced
[yynpanmleMOCTn | ][Cor.ﬂaconalme][ Hg;‘z;z::;y ] [Mf]fpsxoﬂ::m] [ C::E:l:l ] [ﬁg::::;:gﬁt:g;ﬁf] [ controllabigl]ity & ] Coordination Transition to Trgnsmon to Convolution development
JMHAMHYHOCTH poyp dynamicity supersystem I of systems
3axkonomepHocmo coanancupoeannozo — .
P P Pattern of convolution — deployment systems

Hecﬁaﬂaucupoeauuozo pazeumusn cucmem
Example. Company

Any company and its work must be balanced. Otherwise,
JIro0ast koMmaHus U €€ paboThl TOJKHBI OBITH COATAHCUPOBAHBI. she will be ruined

HNuaue ona pasopurcs.

e Ilpumep. Komnanus
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3aKOH U 3dKOHOMEPHOCTU 3BOZTIOUUNN CUCTEM

Laws and patterns of system development

3AKOH U 3AKOHOMEPHOCTHU PA3ZBUTUSA CUCTEM

3akon yBeJIUYECHUS CTEIIEHU CUCTEMHOCTH

[ 3aKkoHbI MOCTPOCHUHA CUCTEM ] [33KOHOMepHOCTI/I IBOJIIOIIMHU Cl/lCTeM]

IMonnora n IpoBoaumocTs | | MunuMaibHOE
CootBercTBHE
U30BbITOYHOCTH MOTOKOB COrJIacoBaHue

( YRBeauueHue creneHy uaeajibHoOCTH )
|

Laws and patterns of system development

Law of increase in the degree of systematicity

[ Laws of building systems] [ Patterns of system evolution ]

\_

p
. E—— Conduction Minimum
Conformity and o
of flows coordination

redundancy

¢ Increasing degree of ideality )
[
| | | | |

Ilepexon B

| | | |
BeJINYeHHe CTeNneHU
Ilepexox Ha CaepTbl- CohasancupoBaHHoe
YHPpaBJ/isieMOCTH U CornacoBanue
HAJICHCTEMY MHMKPOYPOBEHb BaHHe Pa3BUTHS CUCTEMbI

JUHAMHAYHOCTH

[

[
Increase degree of Transition to Transition to Balanced
controllability & Coordination ANSItl Convolution development
supersystem micro-level

dynamicity of systems
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e Ilenp maHHOM pabOTHI IIOKa3aTh, YTO METOOJIOTHS
TPU3 wu, B 4YacTHOCTH, 3aKOHBI W 3aKOHOMEPHOCTH
Pa3BUTHS CUCTEM MOT'YT OBITh MCIIOJIb30BaHbI B OM3HECE.

* B kaudecTBe aHanora MCHoOJIb30BAIACh CUCTEMA 3aKOHOB
Y 3aKOHOMEPHOCTEH, pa3paboTaHHAasi aBTOPOM.

* B panHOW pabore ObUIa MpelCTaBlIeHAa CTPYKTypa
3aKOHOB M 3aKOHOMEPHOCTEW pa3BUTHUSI OU3HEC-CHCTEM.
Ora cucteMa NO3BOJUT Haubonee >POEKTUBHO U B
KpaTdyaullime CpOKH MPEACTaBUTh Oyayliee pa3BUTHE
KOHKPETHBIX OM3HEC-CUCTEM.

* B mnacrosiiee BpeMsi 3Ta cucrema Oblla ONpoOOBaHa
JUTSI HEKOTOPBIX BUJIOB OM3HEC-CUCTEM.

* ABTOpY XOT€JIOCh ObI IPHUBIICYb BHHUMAHHE K JAHHOM
OYeHb AaKTyaJbHOM TeM€ U IPOJOKUTH HCCICTOBAHUE
3aKOHOB M 3aKOHOMEPHOCTEH | I JPyTHX BHIOB
ON3HEC-CHUCTEM.

BbiBoabl Conclusions

The purpose of this work is to show that the TRIZ
methodology and, in particular, the laws and patterns of
systems development can be used in business.

The system of laws and patterns developed by the author
was used as an analogue.

In this paper, the structure of laws and patterns of
development of business systems was presented. This
system will allow to present the future development of
specific business systems most effectively and in the
shortest possible time.

Currently, this system has been tested for some types of
business systems.

The author would like to draw attention to this very
topical topic and continue the study of laws and patterns
for other types of business systems.

38



Bnagumup IleTpoB

Bnagumup Ilerpos

3AKOHbI
3 (0)
- M(SAI;BMI/I%II/)II;IIOCTH 3AKOHbI PA3BUTHUA

CUCTEM. TPU3 CUCTEM

N3p. 2-e, vicTip. ¥ IONIOJIHEHHOE TPU3. U3a. 2-e, UCTIp. ¥ JONIOJIHEHHOe

IleTrpoB Baagumup. 3aKoHbI H 3aKOHOMEPHOCTH Pa3BUTHA IlerpoB Baagumup. 3akonsl pazsutus cucrem: TPU3.
cucrem. TPH3: 130. 2-e, ucnp. u donoanennoe [ Bnagnmup Metpos: U3n. 2-e, ucnp. u gononaeHHoe / Bragumup IMerpos: Usnarenbckue

Mspatenckme pelwenns, 2020. ~1060 c. - pemenns, 2018. — 894 ¢. — ISBN 978-5-4490-9985-3
ISBN 978-5-0056-7591-0

Vladimir Petrov. Laws and patterns of systems

Vladimir Petrov. Laws of systems development. TRIZ
development. TRIZ



Bnapumup IleTpos

. 71 /

OCHOBbI TPU3

Teopus pemeHusi u3obpeTaTeIbCKUX 3a/1ay.
W3nanue 2-e, ucripaBJieHHOE U JIOMOJIHEHHOE

Ilempoe Bnaoumup. Ocnosvt TPHU3: Teopus pewienusn

uzoépemamenvckux 3aoau. Vsganve 2-e, ucnpasieHHoe Vladimir Petrov. TRIZ Basics. Theory of Inventive
nononHeHHoe/ Bnagumup MeTpos: U3gaTenbckue pelueHus,

Problem Solving. Paperback. Independently published.
2018. -720 c. — ISBN 978-5-4493-3726-9 2020. — 795 p. ISBN: 9798622683022



CNACUBO 3a BHumaHue! Thank you for attention!

Bnaaumup lNeTtpos Viadimir Petrov
vladpetr@013net.net vliadpetr@013net.net
MacTtep TPU3 TRIZ Master

41


mailto:vladpetr@013net.net
mailto:vladpetr@013net.net

Bnragumup MNetpos
vladpetr@013net.net

Mactep TPU3

42


mailto:vladpetr@013net.net

