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1. INTRODUCTION

1.1. Description of the subject area under study

This work is a continuation of the author's seredsworks on the
application of information theory, artificial intgJence systems and cognitive
technologies for conducting research in the fiefldnamber theory (higher
arithmetic) and statistics [1-52].

"Number theory or higher arithmetic is a sectionnohthematics that
originally studied the properties of integers. lmdarn number theory, other
types of numbers are also considered - for exanafdepraic and transcendent,
as well as functions of various origins that areoasmted with the arithmetic of
integers and their generalizations.

In studies on number theory, along with arithmatid algebra, geometric
and analytical methods, as wellrasthods of probability theory, are used"'

In this work, the problem of studying the dependeat the level of
systemality of natural numbers, as systems of prime factors, on the properties
of natural numbers is solved. This property of retmumbers is little studied
and little known to a wide range of specialisteicsi quantitativenformation
measures of the level of systemicity, called by the author the coefficients of
emergence, are proposed and investigated onleiauthor's works [1-52].

Initial data include 65,535 natural numbers desctiby observations of 9
properties. This number of studied natural numloars be easily increased to
tens and even hundreds of millions, but this wasdoae in this work due to the
limitation on the size of the work.

1.2. Object and subject of study

The object of study in this work is natural numbansl their properties.

The subject of research in the work is the studthefdependence of the
level of systemality of natural numbers, as systahprime factors, on the
properties of natural numbers.

1.3. The problem to be solved in the work and its relevance.
The idea of solving the problem

Traditionally, the study of the properties of nalunumbers is carried out
as at the theoretical level of cognition. But thare quite numerous empirical
studies carried out through numerical experiments.

These numerical experiments usually require spec@hputational
resources and time-efficient numerical methods afteh use calculations on
supercomputers or graphics processors of poweidebwvcards.

thttps://kartaslov.ruhpra-3unanuii/Teopus+uncen
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However, these methods and techniques are relatively @sadale. The
development of such technology is vegevant.

Thus, there is a problem solved in this wahat the technologies of
empirical research in the field of number theoryglfer arithmetic) by
conducting numerical experiments exist, but requmege computational
resources and time and are very inaccessible. fidnerethere is a need to
develop a highly efficient and accessible technglad empirical research
(numerical experiments) in the field of number tlyeo

1.4. The idea of solving the problem

The idea of solving the problem posedtis apply information theory,
intellectual and cognitive technologies to study the properties of numbers. This
idea was realized and specified by the author am@uthors in numerous
empirical studies in the field of number theory3a}.

1.5. Purpose and objectives of the work

The purpose of the work is to solve the above problemdegomposing
the goal into the following sequence of tasks,gbkitionof which is the stages
of achievingthe goal:

Task-1. Cognitive structuring of the subject area. Tweerptetations of
classification and descriptive scales and gradstion

Task-2. Formalization of the subject area.

Task-3. Synthesis of statistical and system-cognitive nmde
Multivariable typing and private knowledge criteria

Task-4. Model verification.

Task-5. Select the most reliable model.

Task-6. System identification and forecasting.

Task-7. Decision Support (Simplified Decision Making asvémnse
Prediction Task, Positive and Negative Class Infdrom Portraits, SWOT
Analysis; Developed decision-making algorithm inkKA&nalysis).

Task-8. Study of a modeling object by examining its modelerted
SWOT charts of descriptive scale values (semardgterials); Cluster-design
analysis of classes; Cluster-design analysis otrgdse scale values; The
knowledge model of the Eidos system and non-loearons; Non-local neural
network; 3d-integral cognitive maps; 2d-integrageitive maps of meaningful
class comparison (mediated fuzzy plausible reaggnidd-integral cognitive
maps of meaningful comparison of factor values (ated fuzzy plausible
reasoning); Cognitive functions; Significance ofsdéptive scales and their
gradations; Degree of determinity of classes aadsdiication scales).

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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2. METHODS (METHODS)

2.1. Substantiation of requirements for the problem solving
method

The method used to solve the problem should entheesustainable
detection in a comparable form of force and thedion of causal dependencies
in incomplete noisy (inaccurate) interdependenniinear) data of very large
dimension of numerical and non-numerical natureasueed in various types of
scales (nominal, ordinal and numerical) and inedéht units of measurement
(i.e., it should not impose stringent data requeeta that cannot be met, but
should ensure the processing of those data thy mast). In addition, the
method should take into account not only point galu in the time series, but
also the dynamics and nature, that is, scenarrahéxr change.

2.2. Literary review of problem-solving methods,
their characterization and assessment of compliance with
the requirements

A new method of artificial intelligence meets ahet requirements
formulated above: scripted automated system-caognanalysis (scripted ASK
analysis), which has its own software tools, whsahrently act as the personal
intelligent online environment "Eidos-Xpro."

Below we will briefly consider this method and sisftware tools.

2.3. Automated system-cognitive analysis (ASK analysis)

Automated system-cognitive analysis (ASK-analypi®jposedorof. E.V.
Lutsenko in 2002 in a number of articles and a fundamemt@hograph [1]The
termitself: "Automated system-cognitive analysis (ASK-analysis)" was proposed
by prof. E.V.Lutsenko. At that time, he did not meet at all on the Internet. Today,
upon request, Yandex has 9 million sites with taisibination of words

ASK analysis includes:

- theoretical foundations, in particular basic fafired cognitive concept;

- mathematical model based on the system gendrafizaf information
theory (CTI);

- methodology of numerical calculations (structurdsdatabases and
algorithms of their processing);

- software toolkit, which currently acts as the vamsal cognitive
analytical system "Eidos" (intelligent system "Estip

The ASK analysis is described in more detail in kgofl, 2, 3] and
several others. About half of the more than 662rddic papers published by

https://lyandex.ru/search/?Ir=35&clid=2327117-
18&win=360&text=%20360&textABToMaTH3npOBaHHbIi+CcHCTEeMHO-KOTHUTHBHBIHaHamu3 + (ASK analysis)

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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the author are devoted to the theoretical foundatiof ASK analysis and its
practical applications in a number of subject arddashe time of writing this
work, the author published more than 40 monogra@¥s,teaching aids,
including 3 teaching aids with the labels of the ONInd the Ministry, received
32 patent of the Russian Federation for artifigrgklligence systems, 344
publications in publications included in the listt dligher Attestation
Commission of the Russian Federation and equatekirby(according tahe
RSC)), 6 articles in journals included iWoS 6 publications in journals
included irBkopus.

Three monographs are included in the collectionsthef Library of
Congress

ASK analysis and the Eidos system were successalylied in 8
doctoral and 8 candidate dissertations in econort@chnical, biological,
psychological and medical sciences, several moretocsl and candidate
dissertations using ASK analysis at the stage fefrde.

The author is the founder of an interdisciplinargiestific school:
"Automated system-cognitive analysisScientific school: "Automated system-
cognitive analysis" is an interdisciplinary sciéictidirection at the intersection
of at least three scientific specialties (accordinghe recently approved new
nomenclature of scientific specialties of the HighAdétestation Commission of
the Russian Federati)n The main scientific specialties that the scfanti
school corresponds to:

—5.12.4. Cognitive modeling;

— 1.2.1. Artificial intelligence and machine leargj

— 2.3.1. System analysis, management and informatiacessing.

Scientific school: "Automated system-cognitive agsa" includes the
following interdisciplinary scientific areas:

- Automated system-cognitive analysis of numeraad text tabular data;

- Automated system-cognitive analysis of text data;

- Spectral and contour automated system-cognitiedyais of images;

- Scenario automated system-cognitive analysisiraé tand dynamic
series.

It is hardly advisable to refer here to all theseks. Note only that the
author has a personal site [4] and a page in R&sden5], on which you can
get more complete information about the ASK analysnethod. Brief
information about ASK analysis and the Eidos systemavailable in the
material:http://Ic.kubagro.ru/aidos/Presentation_Aidos-canaf

*http://lc.kubagro.ru/aidos/Sprab0802.pdf
*https://catalog.loc.gov/vwebv/search?searchArg=nie+E.\ (1 kimkuyTs: “Search”)
*https://www.famous-scientists.ru/school/1608
®https://www.garant.ru/products/ipo/prime/doc/400258/

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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2.4. Eidos System - ASK Analysis Tools

There are many artificial intelligence systems. TheElos universal
cognitive analytical system differs from them i flollowing parameters:

- is universal and can be applied in many subjeetss since it is
developed in universal staging, independent of tlkebject area
(http://Ic.kubagro.ru/aidos/index.hjnand has 6 automated program interfaces
(APIs) for entering data from external data soufegrious types: tables, texts
and graphics. The Eidos system is an automatedmyshat is, it involves the
direct participation of a person in real time ie firocess of creating models and
using them to solve problems of identification,dicéion, decision-making and
research of the subject area by studying its mgaaiomatic systems work
without such human participation);

- Is in full public free accesditp://Ic.kubagro.ru/aidos/_Aidos-X.h)m
and with current source textdhtip://lc.kubagro.ru/__AidosALL.tjt open
license: CC BY-SA 4.@https://creativecommons.org/licenses/by-sa/4.a@hd
this means that everyone can use it without anytiaddl permission from the
primary copyright holder - the author of the Eidystem prof. E.V. Lutsenko
(note that the Eidos system was created entirelggusnly licensed tool
software and it has 32 certificates of the RusBiateral Patent);

- is one of the first domestic systems of artifianelligence of a personal
level, i.e. does not require a user special trginim the field of artificial
intelligence technologies: "has a zero entry thokbh (there is an act of
introducing the Eidos system of 198Attp://Ic.kubagro.ru/aidos/aidos02/PR-
4.htm);

- realistically works, ensures stable detectiooamparable form of force
and direction of causal dependencies in incomplabesy interdependent
(nonlinear) data of very large dimension of nunedrend not numerical nature,
measured in different types of scales (nominaljnatdand numerical) and in
different units of measurement (i.e. does not impstsingent requirements for
data that cannot be fulfilled, but processes tluata that are);

- has a "zero entry threshold," contains a largaber of local (delivered
with installation) and cloud educational and sdfentEidos applications
(currently there are 31 and 333, respectively:
http://aidos.byethost5.com/Source_data_applicadabAppls.htn)
(http://lc.kubagro.ru/aidos/Presentation_Aidos-oaiia);

- supports on-line knowledge-building and exchaageronment, widely
used worldwidelfttp://aidos.byethost5.com/map5.php

- Provides multilingual interface support in 51daages. Language bases
are included in the installation and can be reglesd automatically;

- the most computationally labor-intensive operaiof model synthesis
and recognition is implemented using a graphicxgssor (GPU), which on
some tasks provides acceleration of solving thesklgms by several thousand

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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times, which actually provides intelligent processiof large data, large
information and great knowledge (the graphics pscoe should be on the
NVIDIA chipset);

- converts the initial empirical data into infornaat, and it is converted
into knowledge and solved using this knowledge lessification problems,
decision support and research of the subject ageatidying its system-
cognitive model, while generating a very large nemaf tabular and graphical
output forms (development of cognitive graphicsganm of which have no
analogues in other systems (examples of forms @arsden in the work:
http://Ic.kubagro.ru/aidos/aidos18 LLS/aidos18 lads),

- well imitates the human style of thinking: givie® results of analysis,
understandable to experts on the basis of theirerexce, intuition and
professional competence;

- rather than imposing practical requirements om sburce data (like
normality of distribution, absolute accuracy andnptete repetitions of all
combinations of values  of factors and their catelindependence and
additivity) automated system-cognitive analysis KA&halysis) suggests
without any preliminary processing to understand tlata and thereby convert
it into information, and then convert this infornest into knowledge by
applying it to achieve goals (i.e., to manage) anlde classification problems,
support decision-making and meaningful empiricaleegch of the simulated
subject area.

What is the strength of the Aidos approadrhe fact is that it implements
an approach, the effectiveness of which does nuért on what we think about
the subject area and whether we think at all. itdsumodels directly from
empirical data, not from our ideas about the mechas of implementing
patterns in these data. That is why Eidos modesfiective even if our ideas
about the subject area are incorrect or absetfit at a

In this and the weakness of this approach impleetemt the Eidos
system Models of the Eidos system are phenomenologicadets that reflect
empirical laws in the facts of the training sample, they do not reflect the
causal mechanism of determination, but only thet faod nature of
determination. A meaningful explanation of thesepeital laws is already
formulated by experts at the theoretical level obwledge in meaningful
scientific laws?7.

In the development of the Eidos system, the folimnsteps were taken:

1st stage, " preparatory”: 1979-1992. The mathematical model of the
Eidos system was developed in 1979 and first unelernexperimental testing in
1981 (the first calculation on a computer basedh@imodel). From 1981 to

"Reference to this brief description of the Eidostesn in English:
http://lc.kubagro.ru/aidos/The_Eidos_en.htm

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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1992, the Eidos system was repeatedly implemenethe Wang platform (on
Wang-2200C computers). In 1987, it was first olgdinon one of
Implementation Adhe early versions of the Eidos system, implementeithe
environment of the Vega-M personal technologicatem developed by the
author (see Act 2).

Stage 2, "IBM PC and MS DOS era": 1992-2012. For IBM-compatible
personal computers, the Eidos system was firstamphted in the CLIPPER-87
and CLIPPER-5.01 (5.02) languages in 1992, and984 theRosPatent
certificatedirst ones in the Krasnodar Territory and, possibly Russia on
artificial intelligence systems (on the left thesea title videogram of the final
DOS-version of the year "2012. From then until ndtwe system has been
continuously improved on the IBM PC.

Stage 3, "MS Windows xp, 8, 7 era": 2012-2020. From June 2012 to
14.12.2020, the Eidos system developedlaska-1.9+ Express++ library for
working with Internet xb2net. The Eidos-X1.9 systemorked well on all
versions of MS Windows except Windows-10, which uieed special
configuration. The most computationally labor-irgee operations of model
synthesis and recognition are implemented usingaphics processor (GPU),
which on some tasks allows you to accelerate thdigo of these problems by
several thousand times, which actually provideslligent processing of large
data, large information and a lot of knowledge (@gnephics processor must be
on the NVIDIA chipset).

Stage 4, "MS Windows-10 era": 2020-2021. From 13.12.2020 to the
present, the Eidos system has been developirtigeirAlaska-2.0+ Express++
language. The xb2net library is no longer used,isince all Internet features
are included irbasic programming language capabilities

Stage 5, " the era of Big Data, | nformation and Knowledge" : from 2022
to the present. Since 2022, the author and developer of the Esystem prof.
E.V.Lutsenko closely engaged in the developmerd pfofessional version of
the Aidos system in Alaska + Express, which prowittee processing of big
data, information and knowledge (Big Data, Big mfation, Big Knowledge)
using ADS (Advantage Database Server), as weh &# (Visual Studio). | C

Figure 1 shows the cover videogram of the DOS warsif the Eidos
system, Figure 2 shows the current version of tide€system, and Figure 3
shows the sequence of processing data, informatdrknowledge in the Eidos
system:

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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RIDOS SYSTEM (C) dr pROF E.V Lutsenko: 09711765 09:58an Free nenorRy: 205 Kb
CopyRight (c) Scientific & industrial enterprise AIDOS, Russia, 1979-2005.
Russian Patent No 940217. All Rights Reserved.
HAYYHO-TTPOU3BOJACTBEHHOE IPEINPHATHE *3WMAOCH*
zKpacwodap, URL: http://LcNarod.ru Abrop: d.34., K.TH, npopeccop EB.Myuexko

(€)UAO0C-12.5
Y nueepcarsruan

ROZRUTUBHAGA GHAAUTUYECKRAGR
C U C T € M a

”llH CO30aHHH CHCTEMB NPpHUMEHEHL Cnel il JuMe MHUEH3WOHHME NpoZpaMMHBe 1N Iflfiljh Thi:
MicROS041  CompoRation. USA: MS DOS 5 80 Rus. N 93000146
Hantucke! Coreoration. USA: CLIPPER 5.81 Rus. N CRX 202874
Conputer ASsociates Internationat Inc.. USA: Toows-I1 Rus N 209932
Tanden Linited. Russia: BiGRaoW 3 81kl N 247 & ScreenDDF 2.8 N 181
¥MS for Cueeer by IMItRY R .Stexiensu. RUssia HIte-//9Lass otu RU/SOHTWERE/RNS HIHL

Figure 1. Title videogram of the DOS version of the Eidos system (until 2012)®

' = ™y
¢ (c) AeTopuaaums & cuereme IMAOC-K++ P —— l == ﬁ
—

—3a0akTe HMA W Naponk: — —

Login n i\,
Advantage Database Server (ADS) - OFF
Pazsword: ¥ -

—CofEHHOCTI patioTh! B CUCTEE:-

1. EciM cHcTera B AaHHOM Nanke 3anycKaeToA BNSpeRIE, To GYgeT npoksesneHa NOKANM 3AUWA cucTemel,
T.E. 69,CLE|T YaaneHel BCe NPHACHKEHHA W NOAES0EATEAW M 33HO0EO0 NPONWCaHEl NYTH Ha BCe fazbl A3HHER
N0 PEKTHUECKOMY DACNOANKEHHID CHCT 2Bl

2. HoBoe okHO rNaBHorg MEHID MOKHO OTEPERIEATE TOAEED NOCAE SAKPEMHA BCEy NPE0EYLWIHE.

r 'rﬂaBHDB, HTO AEN3ET CHCTEME
1. .&J‘Iblﬁép’l’ AEHWTEMH AHEAA, 4T0 HAYYHBIE S33K0HE ATO AHWE EBICKA3EIESHHA O NOETOPEHWAR B Haﬁﬂlﬁﬂ,aEMbIH
ABNEHHAR: F.oHeuHD HABEPHDE OH MMEN B BM0Y HE Carld S3K0HE! NPWPpOAEL & Mdle PORYIHPOEKK 3T

zaroHoE. B choTeme "Ihgoc 3TH HABN0BEHHA NOBTOPEHME HAZEIBAINTCA COSETHANM MW DaKT amu9.

2. Hanpumep, pakTom SENAeTcA HAtNoLEHHE DNPELENEHHOMD SHAYEHWS KaKOr0-1MS0 CEONCTES Y OfbERTOE
HEKOTOPOM OS0GLWEHHON KATEMOPKH [KAACCa), MM HAGMAEHHE ONPEASNEHHOD SHAYEHMA PAKTOPa NP
Nepexone ofberTa B Gayles COCTOAHME, COOTEETCTEYIOLEE K KNaCCY,

3. Cuctema "Jigoc” BEISENAET 3 MIUDUYECK ME SAKOHOMEDHOCTI B DaKTax W TEM Cambein NpenfpasyeT Wexom-
HEIE LEHHBIE B MHPOPMALMID, @ B8 B SHHWA W DELIAET HA OCHOBE 3TMX SHAHMI 330844 MAEHTHDME ALK,
MPOrHOSMPOEAHHA, MPHHATHA PELEHWI M HCCABA0EAHHA MOLEMMPYEMON NPELMETHON 0BNACTH NYTEN
HECASN0EAHHSA B8 MOLENH.

| 4. Kpome Toro cHoTera “IHa0c BEIE0AHT MHEOPMALHID 08 OGHAPYKEHHEIX 38KOHOMERHOCTAY & G0ABWOM
KOMMYSCTES PEZHOOOPASHE!Y W OPUIMHANEHEIR TEKCTOBEIR, TAGAMYHEX M FRAPHYECKHE BEIXOAHEN POPM.

PatioTel aeTopa cucTemel "Afgoc’ npog.E.B. Myuerko C° no ACK:-aHankay u cHeTems "Iigoc'”

Kparko of ACK-aHanuze Mongoprks nydaueauxi no ACK-aHanusy

Cravare Boe nytnukaunu npod B B Myuerko ua HayyHoro sypHana kyolad (= 217d)

CEPTH®HEAT 06 oCBOSHHA CHCTEME! "2igoc” oT npod.E.B yuerko. MOLOEPHKA

Ok ‘ LCancel J

Figﬂre 2. Cover videogram of the current version of " Eidos' system

8http://lc.kubagro.ru/pic/aidos_titul.jpg
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MNocnepoBaTenbHOCTbL 06PaGOTKM AAHHbIX, UHPOPMALUM U 3HAHUIA B cUCTEME «INUA0CY,
NoBblleHUe YPOBHSA CUCTEMHOCTU AaHHbIX, UH(POPMALMK U 3HAHUM,
noBbllWeHWe YPOBHS CUCTEMHOCTU Mogerneit

Kornur CTPYKTYP [ THOW 06nacTi (eAMHCTBEHHbI HEAaBTOMaTU3UPOBAaHHLIN B cucTeme «dnpoc-X++» atan ACK-aHanusa)
Ha aTtom atane pa3pa6GoTuMK UHTENNEKTYanbLHOro JiA0C-NPUNOKEHNSA PELIaeT, YTO OH PACCMATPUBAET KaK 06 LEKT MOAENMPOBAHUS U YNPABEHUS], Y4TO Kak
chaKTOpbIl, AEMCTBYIOWME HA ATOT OGLEKT, a YTO KakK GyAylie COCTOSHUS, B KOTOPble 0GLEKT yNpaBreHUs MOXeT NepenTyn noa AecTBMEM 3TUX (haKTOPOB

v

®dopmanu3aumsa npeaMeTHON obnactu (pex.2.3.2.2) A
4 )
CpeacTBa aBTOMaTU3ALNM 4 A Ki?;:zi:éaiaziﬁfe
KOAMPOBAHUS UCXOAHBIX Inp_data, Inp_data.xls
Aauuhz -vnPO:KaPM;I)MHbIe ,I:I_CxouHmep,EaHHme LuKarnb! ¥ rpagauum (pex.2.1) ( 0%5_5 ¢, Gr_OpSc
MHTepdeiich! > nucarenbHble
LuKarnbl U rpagauuu (pex.2.2)
N N / J
é O6y4atowasn BbIGopka, /~ N\ Obi_Kel )
3BeHTOnorMyeckas 6asa Obi_zag Kogbl Knaccos 06bekToB v
AaHHbIX (pex.2.3.1) 3aronoBKky OGLEKTOB obyuyatoLLien BbIGOpKU Obi_Krg
obyuaroLLen BoIGOpKM »  Kopbl npu3Hakos oBbexTos
\_ Y, K obyyaroLLeit BbIBOpKM
- J
- J
e " D
CuHTe3 n Bepudukaumna moaenein (pex.3.5)
‘ CraTtuctmyeckme Pre1 Prc2 A
mopenu (pex.5.5) MaTpuLa YCroBHbIX MaTpuLia yCroBHbIX

a'rpmu,a a6con+o‘er|x yacror
(MaTpuLa ConpsiKeHHOCTH,
KOppENALMOHHas MaTpuLia)

1 6€3yCrOBHbIX NMPOLIEHTHbIX
pacnpeaeneHruil, pacu1TaHHast
no qmcny MPW3HAKOB KIaccos

1 6€3yCnOBHbIX MPOLIEHTHBIX
pacnpesenexuii, pacuuTaHHas
no -mcny 0GbEKTOB KNaccos

.

Y
(” CHCTeMHO-KOrHUTUBHbIE y * —a e e ' —h )
MoAenu (MoAeny 3HaHui) INF1 INF6 INF2 INF7
(MHoronapameTpuyeckas INF4 PasHocTb [FETEE IR INF5 PasHocTb
D B COILEECS ROl-return on COBHON 1 G EEREERRTI) RERLAEEED ROl-return on CrOBHOI M
TMNu3aums) (pex.5.5) 3HaHWiA no ) Y , TeopeTHeck 3HaHui No ) Y .
investment 6e3ycrnosHol investment 6e3ycnosHol
A Xapkesuuy o OKMAAeMbIMA A.XapkeBuuy o
BEpOATHOCTEN et BepoSTHOCTE
o T J

BriGop
HauGonee AOCTOBEPHOMN
moaenu (pex.3.4)

BbIXOA,

moaenu Het

- J
~ — v ——— ™\
PeweHue 3agay (pex.4) | Pewenne sanay pacnosHasaHns PeLuerue 3agaq npuHATUSA Peluerue 3anay viccrieaosamms
CUCTEMHOM NAEHTUMKALWN peLLeHuii (ynpaBneHust) npeAMEeTHOM oBnacTu nytem
W NPOrHO3mpoBaHust (pex.4.1.2) (pex. 4.4.8,6.3) ucenefoBaHuA ee Moaenu

N J

Ecrm Mozienb ageksatHa, AOCTOBEPHA, T.€. COOTBETCTBYET AEUCTBATENBHOCTY, TO U Pe3ynbTaThl PELUEHUS 3aa4 B 3TOW MOAENMW TakKe COOTBETCTBYIOT
[eNCTBUTENBHOCTY. OTO 3HAYWT, YTO ECNU AOCTOBEPHOCTL MOZENM HU3KA UM HEU3BECTHA, TO MPUMEHSATL €€ ANA PeLUeHUs peanbHbIX 3aaay Henb3s. Ecnm xe aTo
[lenaeTcs, TO SBNAETCSH aBaHTIOPU3MOM W MpodaHaLmen Hayku.

O coOoTHOWEeHUM 3aAaY.

- pacnosHaBaHwe, knaccudukaLms, MAEHTUMUKALMS U AUarHOCTIKA (3TO OfHO W TOXE, T.€. CUHOHUMbI). Py peLeHun 3TUX 3ajauy onpeaenseTcs CTeneHb cxoacTeal/
pasnuuusa obpasa KOHKPETHOro 06beKTa ¢ 0606LLEHHLIMM 0Bpa3amu KNaccos.

- WAEHTUMKALMS U NPOrHO3MPOBaHWE (MPY MAEHTUMUKALIN 3HAYSHUA CBOWMCTB U NPUHAANEXHOCTb 06BEKTa K KNaccy OTHOCATCS K OHOMY MOMEHTY BPEMEHM, a npu
NPOrHO3MPOBaHNK 3Ha4YeHNA (PAKTOPOB OTHOCATCS K MPOLLIIOMY, @ Nepexos o6bekTa noj AeCTBUEM 3TUX (haKTOPOB B COCTOSIHUE, COOTBETCTBYIOLLIEE KNacCy OTHOCUTCS K
ByayLuemy, no cyTu, NPOrHO3up - aTO UAeHTUd 6yAyWmMX COCTOSIHUMN, T.€. 3TO TOXE UASHTM(UKALUS, HO HE B NPOCTPaHCTBE (HacTosWeM), a B
NPOCTPaHCTBE-BPEMEHM;

- NPOTHO3WPOBaHUE U NPUHSATIUE PELLIEHWIA (MPY NPOrHO3MPOBaHUM MO 3HaYEHUAM (HaKTOPOB, AEUCTBYHOLLMX HA OBBLEKT MOAENMPOBaHUS, OnpeaenseTcs B kakoe byayliee
COCTOSIHWE OH MEepeAET Noj Ux AercTareM. Mpu NPUHATUN peLLeHuit, HaoBopoT, no ByayLLemy LieneBoMy COCTOsHUIO 0OBEKTa MOAENMPOBAHMUS OMNPEAENSOTCS 3HaUEHUS
¢akTopoB, KoTOpbIE 06YCNaBNMBAIOT €ro NEpexos B 310 ByayLee LieneBoe COCTOsSHME. TakuM 06pasom 3aaaya NPUHATUSA pelieHui SBnseTcs o6paTHoM no
OTHOLIEHMUIO K 334a4e NPOrHO3MPOBaHMS);

- NPUHSTUE PELEHMI NyTEM MHOTOKPATHOrO MHOrOBaPUAHTHOIO NPOTHO3VUPOBAHUS MPW PaA3NUYHBLIX COYETAHUSIX 3HAUEHWIA (HaKTOPOB HEBO3MOXHO 13-32 KOMBUHATOPHOMO
B3pbIBa. [1pOrHO3MpoBaHNe MOXET ObiTb SNEMEHTOM NPUHATUS PELLIEHUS], T.€. MPUMEHEHO ATS OLIEHKV aAEKBATHOCTM PAaCCMaTPUBAEMOTO Yxe paHee CHOPMUPOBAHHOTO
APYrM METOA0M BapyaHTa PELLEHMUS, HO OHO B pearbHbIX Cry4asix, T.€. KOrAa MHOro (DakTopoB, He MOXKET BbiTb NPUMEHEHO AN BbIPaBOTKM CaMoro BapuaHTa peLLeHus;
- NPUHSATUE PELLEHUIA M UCCTIEA0BAHME MOAENVPYEMOI NPEAMETHOM 06NacTl (3agaqa NPUHATUS PeLLEHUI SBISETCA 06paTHOM NO OTHOLLIEHWIO K 3afade
MPOrHO3MPOBaHVIS TONbKO B MPOCTEMLLEM Cryyae: B criyyae ncrornb3oaHus SWOT-aHanmaa. OgHako SWOT-aHanu3 uMeeT CBOW OrpaHu4eHus: MOXeT BbiTb 3aaaH0
TONLKO OAHO ByayLiiee LieneBoe COCTOsHWE, HEKOTOPbIE PEKOMEHAYEMble haKTOPbl MOXET He BbITb TEXHOMOTMYECKON 1 (HHAHCOBON BO3MOXHOCTHU UCMONb30BAaTh.
MoaTtomy B ACK-aHanuse 1 cucteme «OMA0C» peanna3oBaH pasBuTbIV anropuT™ NPUHATUS peLueHnii n.6.3 B koTopom kpome SWOT-aHanu3a Ucnonb3ayoTes Takke
pe3ynbTaThl PeLeHnst 3a4a4u NMPOrHO3MPOBAHWA 1 Pe3y bTaThl KNaCTEPHO-KOHCTPYKTUBHOMO @HaNM3a KnaccoB U 3Ha4eHWiA (hakTopoB, T.€. HEKOTOPbIE pesyrbTaThl
peLLeHus 3aaaun nccnefoBaHus npeaMeTHom obnacTu.)

Figure 3. Sequence of data, information and knowledge processing
in"Eidos' system
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3. RESULTS

3.1. Task-1. Cognitive structuring of the subject area. Two
interpretations of classification
descriptive scales and gradations

The stage of cognitive-targeted structuring of ghbject area is the only
stage of scenario ASK analysis that is not autothai¢he Eidos system.

At the stage of cognitive-targeted structuring bé tsubject area, we
decide informalistically at a qualitative level, mh we will consider as factors
acting on the simulated object (causes), and whagsults of the action of these
factors (consequences). In fact, this is the gptifithe problem to be solved.

Descriptive scales are used to formally descrilséofa, and classification
scales are used to describe the results of thiemaan the modeling object. The
scales can be numeric and textual. Text scalebe@ominal and ordinal.

Cognitive structuring of the subject area is thestfiand only non-
automated stage of ASK analysis in the Eidos systemall subsequent stages
of ASK analysis in it are fully automated.

Two interpretations of classification and descwptscales and gradations
are used in ASK analysis and the Eidos systetaic and dynamic and
corresponding terminology (generalizing, static dgdamic).

Satic interpretation and terminology:

- gradations of classification scales - these amerplizing categories of
object types (classes);

- descriptive scales - properties of objects, giada of descriptive scales
- values of properties (characteristics) of objects

Dynamic inter pretation and terminology:

- gradations of classification scales - these amerplizing categories of
future states of the modeling object (classes);

- descriptive scales - factors acting on the modetibject, gradations of
descriptive scales - values of factors acting entiodeling object.

Generalizing terminology:

- classification scales and gradations;

- descriptive scales and gradations.

Gradations of classification scales in ASK analysis called classes, and
gradations of descriptive scales are called signs.

In this work, we will mainly adhere to static inpeetation and
terminology.

As a result of the stage of cognitive-targeted cstming of the subject
area:

http://ej.kubagro.ru/2022/05/pdf/09.pdf




Hayuwnslit xypran KyoI'AY, Ne179(05), 20220x 13

- as amodeling object, we will choose natural numbers from 1 to 65535,
which we will consider as systems of simple muidigg;

- as factors affecting the system level of the $athon object, let us select
the values of the number, its prime factors, thgafdthm of the number, the
recursive sum of its digits and which digits areal®d in various positions of
the number record (Table 1);

- as the results of the influence of factors onrtlueleling object, we will
choose the levels of systemicity of natural numi§€able 2).

To quantify the level of systemicity of natural noens, the emergence
coefficient proposed by the author in 2002 and rthaféer one of the founders
of the scientific theory of information R. Harti used.

Table 1- Factors affecting the system level of the simulation object (descriptive scales)
KOD_OPSC | NAME_OPSC
NUMBER
PRIMFACTRS
LOGNUMBER
CONVOLUTIO
E4

E3

E2

E1l

EO

OO |NO |0~ |W[IN|F-

Table 2- Results of factorsinfluence on the simulation object (classification scales)
KOD_CLSC | NAME_CLSC
1 LEVELCONS

3.2._Task-2. Formalization of the subject area

At the stage of formalization of the subject ardassfication and
descriptive scales and gradations are developed tlean the initial data are
encoded using them, as a result of which a traisizwgple is obtained. The
training sample is essentially the original dadamalized with classification and
descriptive scales and gradations.

The Eidos system has a large number of variousnattd software
interfaces (APIs) that provide input to the systefrexternal data of various
types: text, table and graphic, as well as otheas tan be presented in this
form, for example, audio or electroencephalogramGJor cardiogram (ECG)
data.

This ensures the possibility of a user-friendly laggion of the Eidos
system for conducting scientific research in aetgriof areas of science and
solving practical problems in a variety of subjaceas, almost everywhere a
person uses natural intelligence.

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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In this work, tables of natural numbers and theoperties, generated by a
program specially developed by the author for catidg this study, are used as
initial data.

Figure 4 shows the screen forms of this prograntainle 3 a fragment of
the source data generated by it, and themain fragment of the source text of
this program:

r = B
€0 AHANWE CAOKHOCTH 1 EACI'EMHCC'...'. =R |#F~J

-3a0aiTe AHMANaS0H YHCE:-

s

M LiHMMaNEHOE YHC Ao |

M akclrMansHoe YMcno; | 65535

Ok | LCancel |

el -
r -
) AHANME CAOKHOCTH W CUCTEMHOCTIA YWCEN =RNCH X

CTEI,IJ,MH HCAOAHEHHA NPOUECCS
[eHepayma npocTeix Yucen o7 1 00 65535-100.0000000% - FoToED
CoznaHue Gaze AaHHe: "Number.dbf' 1 "NumbComp.dbf'-100.0000000% - ToToED

Bazw paHHeix: "Number.dbf' v "NumbComp.dbf' cozpanw yenewxo !
HDDFHDS EpErMEHH MCNONHEHHS

Havano: 21:10:38 OxoHuanue: 21:19:46

150% Ok

NMpowno: 0:13:40 Ocranock: 0:-4:=

Figure 4. Screen forms of the sour ce data gener ation program

In full working form, this program is available tme ResechGate website
at: https://www.researchgate.net/publication/360224846

/*
*** (C) O.3.H, K. T. H, npobeccop Jlyuerko EBrenmit BeHmammHoBud, Poccusi, KpacHogap.
*** 1:07 20.04.2022. AHanuB3 CJIOKHOCTM M CUCTEMHOCTM UMCeN

*

Fkok

FUNCTION Main()

LOCAL GetOptions, nColor, oMessageBox, oMenuWo rds, oDlg, n := 0, oPrinter, cOutString
LOCAL Getlist := {}, oProgress, oDialog
LOCAL Mess97, Mess98, Mess99 1 Maccue coobmennii oroBpaxaeMsx cramuii mcnonxenmus ( mo 30 Ha sxpane)

PUBLIC aSay[30], MNumPP :=0
DC_lconDefault(1000)
SET DECIMALS TO 15

SET DATE GERMAN
SET ESCAPE On

Fkkkkk kA kA K HkKk ok

mMinNumb =1
mMaxNumb = 10000

@1,1 DCGROUP oGroupl CAPTION' 3Bagpaitre mmanason umcen:' SIZE 40.0, 3.5

@1,2 DCSAY " MunumanezHoe umcno:." PARENT oGroupl
@1,20 DCSAY " GET mMinNumb PICTURE "###t#HHtHH #" PARENT oGroupl

@2,2 DCSAY " MakxcuManeHOe umcio:" PARENT oGroupl
@2,20 DCSAY " GET mMaxNumb PICTURE "###H##tHtt  #' PARENT oGroupl

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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DCREAD GUI;
TO IExit ;
FIT;
ADDBUTTONS;
MODAL;
TITLE®
IF [Exit
** Button Ok
ELSE
QUIT
ENDIF

mLenMaxNumb = LEN(ALLTRIM(STR(mMaxNumb)))

Wsego = mMaxNumb + ( mMaxNumb - mMinNumb + 1)

AHaNMMB CJIOXKHOCTU M CUCTEMHOCTM dMUCelN

Fkkkkk kR kA KKk kHk

1 OroBpaxeHMe cCTamuM MUCIOJNHEHWsI. BymeT HammMcaHO npsiMo B okHe Progress-bar

@ 0,0 DCGROUP oGroupl CAPTION'
@ 5,0 DCGROUP oGroup2 CAPTION'
s=1

@s++,1 DCSAY " " SAYSIZE 100 SAYOBJECT aSay[ 1]
@s++,1 DCSAY " " SAYSIZE 100 SAYOBJECT aSay[ 2]
S++

@s++,1 DCSAY " " SAYSIZE 100 SAYOBJECT 0Say97 FO
S++

@0.2+s++,1 DCSAY " " SAYSIZE 100 SAYOBJECT 0Say9
@1.5+s ,1 DCSAY " " SAYSIZE 100 SAYOBJECT oSay9

@s ,1 DCPROGRESS oProgress ;

SIZE 95,1.5;

PERCENT ;

EVERY 1; 1
MAXCOUNT Wsego;

COLOR GRA_CLR_CYAN I

@s++,97 DCPUSHBUTTON CAPTION '&Cancel’;
ACTION {|||Ok:=.T.} OBJECT oButton ;

SIZE 7,15
DCREAD GUI ;
TITLE'
PARENT @oDialog ;

FIT;
EXIT;
MODAL

oDialog:alwaysOnTop = .T. "
oDialog:show()

aStructure := { { "Num" "N", 19, 0},;
{"NPrmFactrs", "N", 19, 0},;
{"LevelCons", "N", 19,13},;
{"Number" ,"N", 19, 0},;

{ "PrimFactrs", "C",255, 0},;
{"LogNumber", "N", 19, 7},;
{"Convolutio", "C", 3, 0}}

FOR j = mLenMaxNumb TO 1 STEP -1
FieldName = "E"+ALLTRIM(STR(j-1,19))

Kous- Bo OBHC uso

Cragmuu ucnonxennst nponecca FONT "6.Helv" SIZE 105, 3.5 PARENT oTabPagel
Nporxos Bpemenn ucnonuenmst FONT "6.Helv" SIZE 105, 5.0 PARENT oTabPage2

FONT "10.Helv" // 1
FONT "10.Helv" // 2

NT "10.HelvBold"

8 FONT "9.Helv Bold" COLOR GRA_CLR_BLUE
9 FONT "9.Helv Bold" COLOR GRA_CLR_BLUE

IIeeT nosocH

AHanIM3 CJIIOKHOCTM M CUCTEMHOCTM QMCEH';

OxHO OTKPHBaeTCsI Ha NepengHeM JaHe

ok kokkkkkkk ok ok kkokkokk

I Yncno

l ClOXHOCTE  umMcya =
1 CHuCTeMHOCTE umMcya =
I Yncno

/I THpocTse MHOXMTEenu uepes npo6en

1 JlorapupmM umcina ( 1o OCHOBAHMD 2)

/I Ceeprka ( pexypcuBHast cymma BCcex umdp)

KOJIMYECTBO MPOCTHX MHOXMUTEJeNl
xo30d. smepmx. XapTim

1 Ynucno paspsmoB

AADD(aStructure, { FieldName , "C", 3,01})
NEXT
DbCreate( "Number", aStructure )
// Hawvano orTcuera BpPeMeHM IJisi NPOT'HOSMPOBAaHMSI IOIUTEJIEHOCTM MCIIOJIHEeHUS
Time_progress = 0
Vi Mpomwso CekyHA C Hauajla mpouecca
l llpoLlecc MOXeT MATH GOJblle CYTOK, [NOSTOMY MJIsi ONpeXneNieHMs
// BO BCeX CnydYasiXx BHUYMCJIIsSIETCsI BpeMsi, Ipouenmee C Hadana roma
T_Messl =" Hauamno:"+" "+TIME() " Hauano
Sec_1 = (DOY(DATE())-1)*86400+SECONDS()
PUBLIC T1 := (DOY(DATE())-1)*86400+SECONDS() I BpeMst NpemsAymel MHOMKALMM NPOLECcCa MCHOJHEHMS

PUBLIC T2 := (DOY(DATE())-1)*86400+SECONDS()+
oToBpaxeHue)

PUBLIC Tltp:=T1

PUBLIC T2tp :=T2

* aSay[ 1]:SetCaption('
mMess ="
mNumPP :=0

USE Number EXCLUSIVE NEW

Fkkkk

aPrCh:={} // MaccCuB HPOCTHX uMCesn
IF mMaxNumb = 1

AADD(aPrCh, 1)
ELSE

1/ Texymee Bpewmsi (1- % pas oHo BameTHO Gonbme T1 uTOBH 6BIIO

Tenepaumsi mpocTsix umcen or 1 mo '+ALLTRIM(STR(mMaxNumb)))
Tenepanust npocTsx umcen or 1 mo '+ALLTRIM(STR(mMaxNumb))

HamTu BCe mpocTie umcna Mensume MMaxNumb, Bxmouast 1 u gomycxas mNumb=1

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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FOR j =1 TO mMaxNumb

PercTimeVisio(1, mMess, mMaxNumb)

Fekkk

mFlag = .T.
FORi=2 TOj-1
IF j=*INT(fi) 1/
mFlag = .F.
EXIT
ENDIF
NEXT
IF mFlag
AADD(aPrCh, j)
ENDIF
|0k = Time_Progress (++Time_Progress, Wse
NEXT
ENDIF
ASORT(aPrCh)
mLenPrCh = LEN(ALLTRIM(STR(aPrCh[LEN(aPrCh)])))

NpoBepka, SBIASETCS JNM| OPOCTHM

Jenurcss o j

aSay[ 1]:SetCaption(aSay[1]:caption+' -
aSay[ 2]:SetCaption('
mMess ="' Cospaume 6asm manmmnx. "Number.dbf"
mNumPP :=0

Toro:

*

NPrmFactrsMax = -99999999
FOR mNumb = mMinNumb TO mMaxNumb

PercTimeVisio(2, mMess, mMaxNumb-mMinNumb+1)

Hkkkk

aPrMn = {} I
Chislo = mNumb
IF Chislo = 1
AADD(aPrMn,1)
ELSE
mFlag = .T.
DO WHILE mFlag
FOR j=2 TO LEN(aPrCh)
il Nposepka, gmenurcst au Chislo
mFlag = .F.
IF Chislo = aPrCh[j] * INT(Chislo/
AADD(aPrMn,aPrChlj])
Chislo = Chislo/aPrChlj]
mFlag =.T.
EXIT
ENDIF
NEXT
ENDDO
ENDIF

mPrimFactrs ="
FOR j=1 TO LEN(aPrMn)

mPrimFactrs = mPrimFactrs + ' ' + STRTRA
NEXT

mNPrmFactrs = LEN(aPrMn)
NPrmFactrsMax = MAX(NPrmFactrsMax, mNPrmFact

mConvolutio = 0
mNumbConvol = mNumb

DO WHILE .T.
FOR j=1 TO LEN(ALLTRIM(STR(mNumb)))
mConvolutio = mConvolutio + VAL(SUBST
NEXT
IF LEN(ALLTRIM(STR(mConvolutio))) = 1
EXIT
ELSE
mNumbConvol = mConvolutio
mConvolutio = 0
ENDIF
ENDDO

APPEND BLANK

REPLACE Num WITH mNumb

REPLACE NPrmFactrs WITH LEN(aPrMn)
KOJIMYEeCTEO IIPOCTEHIX MHOXMUTENen

REPLACE LevelCons WITH LOG(Summa_Cnm(mNPrmF
xo2dd. amepax. XapTan

REPLACE Number ~ WITH mNumb

REPLACE PrimFactrs WITH mPrimFactrs
uyepes npoben

REPLACE LogNumber WITH LOG(mNumb)/LOG(2)
ocHOBaHMD 2)

REPLACE Convolutio WITH "'+ALLTRIM(STR(mCon
(pexypcuBHast cymMmMa BCex Lmdp)

http://ej.kubagro.ru/2022/05/pdf/09
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5), 2022on 16

4YnCIIOM

Hai Haneno?

go, oProgress, 10k )

// MaxkcuManbHass AJAMHA OpoCTOr'c uWMCJa B BaHKax
B0 ')

u "NumbComp.dbf")
u "NumbComp.dbf"

PasnoxuTe umcio MNUmMb Ha npocTie MHOXMTENM

MaccuMB NpoCTHX MHOxuTeneir umcna: mNumb

Ha mpocToe umcno us Maccusa aPrCh

aPrCh(j])

N(STR(aPrMn([j], mLenPrCh),' *,'0")

1 CJIOXHOCTE 4MCJIa = KOJUYECTBO IIPOCTEIX MHOXMTeJIen

rs) I/ MakcuManbHAasi CJIOXHOCTB YMCHa

n

PacueT cBepTkM ( peKypCUBHasl CyMMa BCex umdp umcina)

R(ALLTRIM(STR(mNumbConvol)),j,1))

1
I

Unucno
CnoxHoCTE umucna =

actrs, mNPrmFactrs))/LOG(mNPrmFactrs)  //

CHUCTEeMHOCTE uYMcla =

1
I

Unucno
IlpocTsie MHOXMTENN

1

JlorapudmM umcna ( mo

volutio))+ CeepTka

.pdf
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mChislo = STRTRAN(STR(mNumb,mLenMaxNumb)," * ,'0" 1" Yucno ¢ BenyupMu
HyTISTMU
FOR j =1 TO mLenMaxNumb " Yucno paspsimoB
FieldName = "E"+ALLTRIM(STR(mLenMaxNumb- 1,19))
REPLACE &FieldName WITH "™+SUBSTR(mChis lo,j,1)+"™ I Kon- Bo emumu,

AeCsATKOB, COTEeH, THCHAY, [OeCSATKOB THCHAY, COTEeH THCHAY, MWMIIJIMOHOB, MHNECATKOB MWMJIJIMOHOB M T. . B dYMUCIe
NEXT

10k = Time_Progress (++Time_Progress, Wsego, oProgress, 10k )
NEXT

aSay|[ 2]:SetCaption(aSay[2]:caption+' - Toroeo ')
CLOSE ALL

aStructure := {{ "Comp1" , "N", 19, 0} }
FOR j=2 TO NPrmFactrsMax
FieldName = "Comp"+ALLTRIM(STR(j,19))
AADD(aStructure, { FieldName , "N", 19,0} )
NEXT
DbCreate( "NumbComp", aStructure )

PRIVATE aRecNumb[NPrmFactrsMax] // Maccue xonmuecTsa umcen cioxuocTy Comp#H##
AFILL(aRecNumb, 0)

USE NumbComp EXCLUSIVE NEW
USE Number EXCLUSIVE NEW

SELECT Number

mNRec = RECCOUNT()

DBGOTOP()

DO WHILE .NOT. EOF()
mNumber = Number 1 Yncno
mNPrmFactrs = NPrmFactrs n CIIOXHOCTE uMcNa = KONMUYECTBO MNPOCTHX MHOXUTENen
aRecNumb[mNPrmFactrs] = aRecNumb[mNPrmFactrs] +1 KonmuecTsa umcen cioxuocTu MNPrmFactrs###

SELECT NumbComp

IF RECCOUNT() < aRecNumb[mNPrmFactrs]
APPEND BLANK

ENDIF

DBGOTO(aRecNumb[mNPrmFactrs])
FIELDPUT(mNPrmFactrs, mNumber)

IOk = Time_Progress (++Time_Progress, Wsego, oProgress, |0k )

SELECT Number

DBSKIP(1)
ENDDO
CLOSE ALL
0Say97:SetCaption(' Basm gaxxsx: "Number.dbf” u "NumbComp.dbf*  cosgamm ycnemso !!!')
0Say97:SetCaption(oSay97:caption)
oButton:SetCaption('&Ok’) 1 JllecTpyKTypMpOBaHMe OKHa oTobpaxeHust rpadpuueckoro Progress-bar
oButton:activate := {||PostAppEvent(xbeP_Close,, ,oDialog)} //<<<<<< Add This
DC_AppEvent( @IOk )
* PostAppEvent(xbeP_Activate,,,DC_GetObject(GetLis t,DCGUI_BUTTON_OK")) 1 Pomxep

oDialog:Destroy()

* aMess := {}

* AADD(aMess, ' Basu gmanunx: "Number.dbf" n "NumbComp.dbf" cosgamm ycneumso !!!')
* LB_Warning(aMess, ' CIIOXHOCTE M CUCTEMHOCTE umcen')
RETURN NIL

Fkk ko Ak Ak Kk Kk

To develop this program, the author used the progriag language
xBase++ & eXpress++(Alaska):

* https://www.alaska-software.com/

* http://bb.donnay-software.com/donnay/phpbb3/viewfiophp?f=2

» https://www.xbaseforum.de/

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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Table 3- Initial data (fragment)

NUM[ NPRMFACTRS| LEVELCONS | NUMBER|PRIMFACTRS LOGNUMBER|CONVOLUTIO] E4| E3[ E2[ E1[ E0
1 1 0,0000000000000] 1 |ooo001 0,0000000 Eh "0"["0"["0*["0" [ "1
2 1 0,0000000000000] 2  |00002 1,0000000 =" "o"|"0"["o"["e [ "2"
3 1 0,0000000000000] 3 |00003 1,5849625 "3" "0"["0"| "0"["0"[ "3"
4 2 1,5849625007212] 4 |00002 00002 2,0000000 4" "0"["0"["0"["0"["4"
5 1 0,0000000000000] 5 00005 2,3219281 "5" "0"["0"["0"["0"[ 5"
6 2 1,5849625007212| 6 _ |00002 00003 2,5849625 "g" "0"["0"[ "0"["0"| "6"
7 1 0,0000000000000] 7 00007 2,8073549 7" "0"["0"["0*["0" [T
8 3 1,7712437491614] 8  |00002 00002 00002 3,0000000 "g" "0"["0"[ "0"["0" [ "8"
9 2 1,5849625007212| 9  |00003 00003 3,1699250 "g" "0"["0"| "0*["0" [ "g"
10 2 1,5849625007212| 10 |00002 00005 3,3219281 *q "o"["0"[ 0" ["1"] 0"
11 1 0,0000000000000] 11 00011 3,4594316 2" "o"["0"| "o [ [ "1
12 3 1,7712437491614] 12 |00002 00002 00003 3,5849625 El "o"| 0" o[ 2"
13 1 0,0000000000000] 13 [00013 3,7004397 3" "0"["0"[ "0 ["1"["3"
14 2 1,5849625007212| 14 |00002 00007 3,8073549 "5" "0"["0"| 0" 1" [ "4"
15 2 1,5849625007212] 15  |00003 00005 3,9068906 "6" "0"["0"[ 0" ["1"[ 5"
16 4 1,9534452978043| 16 00002 00002 00002 00002 4,0000000 7" "0"["0"["0"["1"[ 6"
17 1 0,0000000000000] 17 00017 4,0874628 "g" o[ oo 17"
18 3 1,7712437491614]| 18 |00002 00003 00003 4,1699250 "g" "0"["0"[ "o ["1"[ 8"
19 1 0,0000000000000] 19 [oo01® 4,2479275 o 0" ["0"[ "0 [ [ "e"
20 3 1,7712437491614] 20  |00002 00002 00005 4,3219281 L "0"["0"| "0*["2"["0"
21 2 1,5849625007212] 21  |00003 00007 4,3923174 3" "0"["0"| 0" 2" "1
22 2 1,5849625007212| 22 |00002 00011 4,4594316 4" "0"["0"["0"["2"["2"
23 1 0,0000000000000| 23 00023 4,5235620 "5" "0"["0"["0"["2"["3"
24 4 1,9534452078043| 24 |00002 00002 00002 00003 4,5849625 "6" "o"| 0] "o "2 4"
25 2 1,5849625007212| 25 |00005 00005 4,6438562 7 "0"["0"["0"["2"["5"
26 2 1,5849625007212| 26 |00002 00013 4,7004397 "g" "o"|"0"] 0" ["2"["6"
27 3 1,7712437491614] 27 00003 00003 00003 4,7548875 "g" o' ["0"| "o ["2" "7
28 3 17712437491614| 28 |00002 00002 00007 4,8073549 " "0"["0"["0"["2"["8"
29 1 0,0000000000000| 29 00029 4,8579810 2" "0"["0"["0*["2"["g"
30 3 1,7712437491614] 30 _ |00002 00003 00005 4,9068906 "3" "0"["0"["0"["3"["0”
31 1 0,0000000000000] 31 00031 4,9541963 4" 0" ["0"["0" 3" ["1"
32 5 2,1336562149773| 32 |00002 00002 00002 00002 00002 5,0000000 "5" "0’ "0"["0*["3"["2"
33 2 1,5849625007212| 33 |00003 00011 5,0443941 "6" "0"["0"| "0*["3"["3"
34 2 1,5849625007212| 34  |00002 00017 5,0874628 LT "0"["0"["0"["3" [ "4"
35 2 1,5849625007212| 35 |00005 00007 5,1292830 "g" "0"["0"["0"["3"["5"
36 4 1,9534452078043| 36 |00002 00002 00003 00003 5,1699250 "g" "o"|"0"[ 0" ["3"] 6"
37 1 0,0000000000000] 37 |00037 5,2094534 " "0'["0"["0"["3"["7"
38 2 1,5849625007212| 38 |00002 00019 5,2479275 2" "o"["0"[ 0" ["3"["8"
39 2 1,5849625007212| 39 |00003 00013 5,2854022 ES "0"["0"[ 0" 3" ["9"
40 4 1,9534452078043| 40 00002 00002 00002 00005 5,3219281 4" "0"|"0"["0"["4"| 0"
41 1 0,0000000000000] 41 [00041 5,3575520 "5" "0"["0"["0" 4" ["1"
42 3 1,7712437491614] 42 |00002 00003 00007 5,3923174 "6" "o"|"0"] o4 ] 2"
43 1 0,0000000000000] 43 00043 5,4262648 7" "0"|"0"[ 0" 4" "3"
44 3 1,7712437491614] 44 00002 00002 00011 5,4594316 "g" "0"["0"["0"["4"["4"
45 3 1,7712437491614] 45 _ |00003 00003 00005 5,4918531 "g" "0"["0"| "0*["4"[ 5"
46 2 1,5849625007212| 46  |00002 00023 5,5235620 o "0"|"0"[ 0" "a"] 6"
47 1 0,0000000000000| 47 [00047 5,5545889 2" o' ["0"[ "0 4" ["T"
48 5 2,1336562149773| 48  |00002 00002 00002 00002 00003 5,5849625 3" "o"|"0"] 0" 4" 8"
49 2 1,5849625007212| 49  |00007 00007 5,6147098 "4 "0"["0"|"0*[ 4" [ "9"
50 3 1,7712437491614] 50 _ |00002 00005 00005 5,6438562 5" "0"["0"["0"["5" [ "0"
51 2 1,5849625007212| 51 _ |00003 00017 5,6724253 "6" "0"["0"["0" 5" ["1"
52 3 1,7712437491614] 52 |00002 00002 00013 5,7004397 T "0"["0"["0"["5" [ "2"
53 1 0,0000000000000| 53 _ [00053 5,7279205 "g" "0"["0"["0"["5"["3"
54 4 1,0534452078043| 54 00002 00003 00003 00003 5,7548875 "g" "0"["0"["0"["5" [ "4"
55 2 1,5849625007212| 55  |00005 00011 5,7813597 i "0"["0"|"0*["5"[ "5"
56 4 1,9534452978043| 56 00002 00002 00002 00007 5,8073549 2" "0"["0"["0"["5"[ "6"
57 2 1,5849625007212| 57  |00003 00019 5,8328900 "3 o' [0’ "o" "5 ["7"
58 2 1,5849625007212| 58  |00002 00029 5,8579810 4" "0"|"0"["0*["5"[ "8"
59 1 0,0000000000000] 59 |00059 5,8826430 "5" "o"["0"["0"[ 5" "o"
60 4 1,9534452078043| 60 00002 00002 00003 00005 5,9068906 6" "0"["0"["0*["6"[ 0"
61 1 0,0000000000000| 61 |00061 5,9307373 7 "o"|"0"] 0" | "&"["1"
62 2 1,5849625007212| 62 00002 00031 5,9541963 "g" "o'["0"["0"[ 6" "2"
63 3 1,7712437491614] 63 00003 00003 00007 5,9772799 "g" "0"["0"["0"["6"["3"
64 6 2,3123275180326| 64 00002 00002 00002 00002 00002 00002 6,0000000 RE "0"|"0"["0"[ 6" [ "4"
65 2 1,5849625007212| 65 |00005 00013 6,0223678 2" "0"["0"["0"["6" [ "5"
66 3 1,7712437491614] 66 00002 00003 00011 6,0443941 El "0"["0"["0"["6" [ "E"
67 1 0,0000000000000| 67 |00067 6,0660892 3" "0"|"0"["0*["E" [ 7"
68 3 1,7712437491614] 68 00002 00002 00017 6,0874628 "5" "0"["0"["0"[ 6" | "8"
69 2 1,5849625007212| 69 |00003 00023 6,1085245 6" "0"["0"["0"["6"["9"
70 3 1,7712437491614] 70 |00002 00005 00007 6,1292830 T "0" | "0"["0* 7" [ 0"
71 1 0,0000000000000] 7100071 6,1497471 "g" "o [0 | o7 "1
72 5 2,1336562149773| 72 |00002 00002 00002 00003 00003 6,1699250 "g" 0" ["0"[ "0 ["7"["2"
73 1 0,0000000000000] 73 [00073 6,1898246 w4 "0"["0| 10" [T e
74 2 1,5849625007212] 74 |00002 00037 6,2094534 "2" "o [0 [ "o ["7"["4”
75 3 1,7712437491614] 75 00003 00005 00005 6,2288187 3" 0" ["0"[ "0 ["7"["5"
76 3 1,7712437491614] 76 |00002 00002 00019 6,2479275 4" "o "0 "o"["7"[ 6"
77 2 1,5849625007212| 77 00007 00011 6,2667865 "5" o707 0" 7| T
78 3 1,7712437491614] 78 00002 00003 00013 6,2854022 6" 0" ["0"["0"["7"["E"
79 1 0,0000000000000] 79 [00079 6,3037807 n7 "0"["0"[ "0 ["7"[ 9"
80 5 2,1336562149773| 80  |00002 00002 00002 00002 00005 6,3219281 "g" "0’ "0"| "0*["8" | "0"
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The correspondence of the field names of Tabled3thair meaning is given

below:
— Num: Number;
— NPrmFactrs: Number complexity = number of primdtipliers;
— LevelCons:  Number Systemality = Hartley Emergefoefficient;
— Number: Number;
— PrimFactrs:  Simple factors across a space;
— LogNumber: Logarithm of the number (by base 2);
— Convolutio:  Convolution (recursive sum of all idk.

In full form, the Excel source data table is inl fuliblic free access in the

Eidos Cloud by direct link:
http://aidos.byethost5.com/Source data applicathmmications-000333/Inp data.xlsx

In addition, it can be calculated by itself usindhet program:
https://www.researchgate.net/publication/360224&4&ny given parameters.

We will not describe the systemic level of the mattmumber as a system
of simple multipliers in this work, since a largember of works by the author
are devoted to this issue [29-56].

In this work, API-2.3.2.2 universal automated peogrinterface with the
parameters given in Figure 5 was used for inpunigfl data (Table 3) into the
Eidos system and automated development of clagBdit and descriptive
scales and gradations and training sampling (Tablés 6), i.e. for automated
formalization of the subject area:

€ 23.2.2. YHueepcansHbli NpOrpaMmMHLIR MHTEROERC MMNOPTa AaHHEIX B CHCTEMY SMAOC-K++° { =E0E X |
AetomaTHueckan (pop p i obnactu: reHep p X W ONUCATENELHBIX WKan

W rpagaumii, a Takke obyvawwen u pacnozHagaemol ExIGOpKM Ha ocHoee Gazbl cxofgHbix gavHeix: "Inp_data”

33040TE THN PakNa MCXOLHBIX AaHHBE: Inp_data™ 3anaiire NapareTpb!

™ %LS - MS Excel-2003 Cranapr XS paing & Hyn W npatent cunrare OTCYTCTEMEM aaHHex

& L5 M Excel-2007(20101 " Hyau 1 npodens! cudrare 3HAHEHMAMM aanHeg

2 [ Cospaeare B cpeatmy no knaccam "Inp_davr.dbf'?

" DBF -DBASE IV [DBF/NTX) Cranaapt DEF-paiina

€ LSV ~CSV = DBF roroepren Craraapr C3Y-paitna HOEPoBRNE K TY REXOHX (I |
3analiTe AMANAS0H CTONGUOB KAGCCUPIK SUMDHHbIR LKA JanaliTe aanasoH cro IGUOE: DMMEETEABHBIX WK AT

HauaeHei cTonGew KNaccHPHK SUMOHHER WA 3 HauankHeii cToAGeU OMMCaTEAbHEK WKa: g
Komeskeili crontiew saacem P LHDHHEI WK, = KoHeuHeil eranfiey aricaTens etk Wkan 1z
3308ITE PEKMM: Janaime cnocod BS0pa PaSHEPS MHTEPESN0E:

' PopransaUmA MReaMETHON onacTi [Ha oonope 'In_data') (% PabHoie HHTEPESAL € PISHBIM HHEAOM HaBronenil

( TeHEpaUUM PACNOZHAEAEMEN ESIBoRKY [H3 ocHoes "Inp_rasp'] (™ Paskbie WHTEPEAMS! € PAEHIM YUCAONM HAGMOAEHIK

JafaHue NapPaMETPOS $OPMUPOBAHWA CUEHAPMEE AW CMOCOGa UHT SPNDET SLWM TEKCTOBBE

nanedt "inp_data"

@ He npuMeHATE cueHapHEN MeTon ACK-aHammaa

[~ NpUMeHHTE Criey MHTEPNPETAUMIO TEKCTOBLIX Nanel K1accos

Wrrepnpetauua TXT-nonei knaccoe:
3HAUEHHA NONEHA TEKCTOBRIX KASCOM UK SUMOHHBIR LKA Paiing
WEHOAHE AaHHG '|hp_data™ paccMaTpHBAIOTCA KaK Lenoe

lMapaMeTpel HHTEPNPETALHH 3HAYEHHA TEKCTORLIX Nnonek “Inp_data"™:

7 TpHMEHHTE CLEHAPHE MeTod ACK-aHanza
v Mpurerires cne L. HHT EPMPET Al TEKCTOBLIK NONEH NPHEHAKoE

(¥ 3 neneHTl SHAYEHMIA NONEH - CADES > CHIMBONOE: 1

(" nemerTe! SHEYEHMI NONEH - CHMBOMS!

" NposoauTs NerMMETH3A! LAY
# He NpoBoaqTE NEMMATHZAUHIO

[Hanpiriep: “1/3-(59873.0000000, 1765456666667}
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5
©) Namolus no pexamy 2.3.2.2 ans crydas Excel-0aiinos HCIOALIX AaHHbIX [E=EE

Peskian 2.3.2.2: UHMBEpCansHii NPOrpatiHEt WHTERPERC HMNOPTa 4aHHEIX M3 BHEWHER Gasil

AAHHBE TR data s B CUETeRy “IHA0CH W SOPMANUEAUMA NPEAMETHOH DENACTIA

« J1AHHBIA oA UHTERSEAC OSECMEUUBAET HOPMANMAAUIHH NPEAMETHON OBAACT, T.5. SHAMMS DEMHNE HCKOMHBEX AaHHL |np_data xls),
POPMUPOBEHIAE KNACCUEHKUADHHEIX U DNACETENEHEIX WKSA U FPALSUAH, 5 SaTEM KOAMDOBEHIAE PaMNG MGHOTHEIX G WK HCNDAESOBAHUEM

- S 801 WCKOH AAHHSIK A0MKEH UMETE Wi Inp_dataklsfs], & $500 paCcnOsHasaemMai BEISORKM UMaA: Inp_tasp xls(k) B aine np_data k(x| u
Inp_rasp.xls(x] aone! HakoauTeCA B nanke . AAID0SHAAID_DATA np_data/. 3TH daiinG! MMERT COBEPLEHHD OLMHAKOBYIO CTRUKTYRY

- 1-A £TPOKa 2TOro GaFiNg LOMKHA CONEPHATE HAMMEHOBAHMA KOIOHOK Ha A0B0M A3BIKE, B T4, W PYCCKOM, 3TH HAMMEHOBAHHA A0/HHE SbTb B0

BCER KONOHKEX, MPHSTOM NEPEHOCH! M0 CNOBEM PASPEWEHE, 3 OFLEMHHEHHE AYEEK, PSSPLIE CTPOKH SHAK A6:53UE HE A0NYCKAHITCA, 3TH HIMMEHOBAHHA
AOUHHE B6ITE KOPOTKMIMH, HO NOHATHBIMM, T.K.0HH SYIYT B BEIKOAHBIX POPMAX, & K HIAM elue GuayT A003ENATECA HAMMEHOBAHIA FPatauMiA. B wicnossix
wianax Hano DEASATENEHD yKasbiBaTs BAHHHLLI MSMEDEHHA W 4MCA0 SHAKOB NOCNE SaNATOR & KonoHKe AomiHo Goms 0 AMHAKOBOE

- 148 KANGHKS COLEPHUT HAUMEHOBEHME DFEEKTS DBYUSIOULEH BLIEOPKM WM HAUMEHOBEHUE HABRIAAEHHA. [IHD MOKET BhTE AAUHHER: 10 255 CUVEDADE

- K20 CTPOKE 3TOrD $aing, HAUMHER G0 24, CONEPKUT A3HHSIE OF OIHOM OFBEKTE OSYMEI0LLSH BRISOPKM WM QIHOM HafnoaeHWA. B MS Excel-2003

B NUCTE MikeT ke 10 BS536 cTpok w40 256 konoHok. B aucte MS Excel-2010 W fionee nozaHuy Bostmxnn 4o 1048576 cTpok 1 16384 konomHok:

- CTon6ub!, H3YHHAA CO 270, ABNAIITCA KASCCHPHKAUWHOHHEIMMA M ONHCATENGHEIMIA WK3NSMA M MOTYT S6iTb TEKCTOB0MD [HOMMHENEHOrD / NOPALKOBOra)
WM YMEADB0RE TUNA (€ ASCATHIHEIMM SHAKAMU NOGAE 35NATON]

- CTofiuy NpUCEaMESETER WASADEOM TU, BGAM BCE SHEUSHUA EF0 AUSSK WDADEOND THNA. EGAM KOTA Gl OO SHAYSHUAS ABNAETCA TEKETOBEIM (He

WACADM, B .. MPOBEAGH), T0 CTOABUY MPUGEAMEARTCA TEKETOBEIR TUR. 70 03HAUSET, YTa HYMM AGMKHE! BhTE YK AaSHE! HYAAMM, & He NpOBEASHA

- Cronfius co 2-ro no M-{ ABAARTEA KNECOUPUK SLMOHHBIMU LK EN3MM [BEIXCAHEIMM NEDAMETRANW] W CONSPKAT A5HHBIE 0 KNaceax [GYayMx COCTOAHMAR
0ffLEKTE YNPEBNEHKA], K KOTOPEIM MPHHALNEHKAT OFLEKTH 0GYNaIOW B BEIGOPKM.

- Crontus: ¢ N+1 No NOCASAHHI ABARKITCA OMHCATEABHBIMM WKANAMM [CEORACTEAMM WK $aKTOPaMH] M COLSRHET AaHHLIE O NPUSHAKEX [T, SHAYEHMHA
CEOFCTE MM SHAYEHWAR PAKTOPOE], RAPAKTEPHSYIOHE OELEKTE 0GYHAIOW e BEIBOPKA

- B pesynetare patorel pesara doprpyerca dain INP_NAME. TXT crangapra MS DOS (kupraniual, & KOTOPOM HIMMEHOBSHWA KAGCCHAHKAUMOHHGIX 1
onHcaTebHb wkan seanTca CTPOKAMM. Cuetera PopMUpYET KNGCCHPIKSUHOHHEIE W ONHCETEBHBIE WK AL M TPaaaui. [INA 3T0ro B Kamaom YHCNoEoH
CTONBUE CUCTEMA HEROAMT MUHWMENEHDE W MAKCHIMENEHOS YUCNDBEIE 3HAUSHHA U POPMUDYET 3315HHOE KOMMYECTED YUCADBEIX UHTEPBAN0E, NOCAE Yero
UEAOBEIE SHEUEHUA 3aMEHAITCR WX UHTERBAEHBIMUA SHAMSHUAMM, B TEKCTOBBIX CTONBLAY CHETEME HEKOLUT YHUKANBHEIE TEK CTOBEIE 3HauSHAR Kamaoe
UHMKANBHOE UHTEPBAMLHOS YACAOB0E UM TEKCTOBOS SHAUSHUE CULTASTCR MRANALMEN KNECCHPUKALMOHHON WIW OMMCATEEHOM LUKANB], ¥APAKTEpHAYOLLLE
offbekT. B KaKA0H WKANS &8 rPanauHL COPTUPYKTCA MO ANPEEHTY. C UCNDNE30BaHHEM WKEN W FPAAEUMA KOQHPYKTCA HEXOAHBIE A5HHEIS B DESYNETATE
HEMD MEHEPMPYETCA OGY3I0W AR BEISOPKA, KAKALIM OFLEKT KOTOPOI COOTEETCTEYET GAHOM CTPOKE (Baing HCKOAHBK AaHHex NP_DATA 1 cogepur kons!
KJI3CCOE, COOTBETCTEYIOLIME PaKkTaM COBMNAAEHIA YHCOBbIK MM UHMKESEHEIK TEKCTOBEE SHIMEHHM K13CC0B € MPAGUHAMM KASCCUPHK AUHOHHEE WK 1
KO PHEHAKOE, CONTEETCTEYOWME HaKTSM COBMIAAEHIR SHCATBEIX HITH UHHEATEHEIK TEKETOBbIX SHAMEHAR MPHSHAKOE © TPALEWARMA DITHCETEGHEIX WA
- Pacnosnasaetan siGopka opMipyeTea Ha ocoee $aiina INP_RASP aHanoriso, 53 HCKOMEHHEN TOMD, 4TO KASCCMPIK ALMOHHBIE W OMACSTE/bHEIE
WKAAB! W MPAaLHH HE COAAIOTCA, & HCMOMBSYOTCA PAHEE COZAAHHBIZ B MOLEM, W a3l DACNOSHABAEMON BbIGOPKH MOTYT HE BKNMATS KOObI KNACC0E,
S6AM CTONBUE! Knaccos & pafing INP_RASP Seind nycTeivi. Crpukypa gaina INP_RASP gomkHa s Takan we, kak IMP_DATA, 1.6 oMM A0KHEL

MO NHOCT I GoBNE1ETE N0 HAUMEHOESHUAN CTONBLOE, HO MOPYT UMETS PasHOS KOMUMECTEN CTPOK € PASHEIMH SHEUSHUAMMN B HItK

TIPMHLAN OPraHUSALHK TABHUB! MCXOAHBIX LAHHBK

Haumenosanue 1-4  |Hanumenosatwe 2-4 Haumenosanve 1-A |HaumeHosauve 2-
Haumerosanue obbekra A ks of onHcaTensHoR onvcarensHod
oByqatouled Babopki WKanL o |wkans wkans! i
1-AoaueRTObaluieh BLbop 3HaveHme WKane! BHaueHHe WKanki 3HaueHHe WKans! | SHaveHHe WKankl
| (1-e HaGnioneHue) o
241 ofTeKT BhyMAlciljcH BuGopL 3HaveHve Wiank! 3HaueHMe WKank! 3HaueHne Wkankt | 3HaveHue WKank
(2-e Habnwaexue) o

Onp X Tep u npodg THKa x ownBok npu nogrotoexe Excel-chaitna ncxonHeix gaHHbIX |
< =
€ Mowiows no ety 2.3.2.2 Ans cnydas Excel-0aRnce UCKOARBIX aarHaiX I - —— - o o

Peskiiiv 2.3.2 22 HHWEEPCANSHSIH MPOrPAMMHBIA WHTERSEAC MMNOPTa LAHHLE U3 BHELIHER a3kl AanHs Trp_dats slsd]’ & cucTeny "DiocKes
TEPMUAHbI ACK-AHAMA34 1 CHCTEMB “3R00C"

[k ana APEACTSEARET COBOH COCOS SOPMAMM3ALUM MPEMETHOR GENACTI FIENoNbSYSTEA UHCATESIS U TEKCTOBBIE WKANSL, MW 3T0M TEKETOBSIE MOFYT
SbTE Hi W Ha WKEASK ECTE TOABKD OTHOWEHMA WH HOCTH, Ha RpOME
TOMO BUIE OTHOWEHHA "'Bonbiue', "MEHEWE', & HA YACAOBI - KPOME TOrO MOFYT BEINOARATECA BCE SPMPMETHHECKHE ONEpaumMd. Kamasih ofbekT Boidopku
[Hatiamnerie] ONMCaH © 0HOR CTOPOHE! CEOMMM NPUSHAK MM, 3 C APYrOM TIPHHALNEKHOCTI K HEKOTOPEIM 0600 Al M KaTeropuan (knaccam]. Takas
CTPYKTYRE ONACEHAA HISLIBIETCA DHTOAAMHEH MM BPEiiOM 3 K3EMNNARDM 1 ABNAETCA 635080/ LA BCEK MORENEH NPEACTABNSHMS SHAHHA,

B ACK-aHanuse 1 creteme "IH0C" HCNONLSYETCA TPH MHTEPMPET UMM LKEN M MPanaumis , T H

- B YHWBEPCEEHON UHTEPMPETAUHH; MPHSHAKH -3T0 TRAGELAW ONMEATENGHEIX LKA,

- B CTETHHECKDM HHTEPIPETSWAM, DHCATENSHAR WKANG - 5T0 CEOMCTEN, @ MPAnauMA [MPHSHAK) - 3T CTENeHs BLPaMEHHOCTI STOMD CEONCTEA;

- B AHHAMMYECKON MHTEPNPET UKH: DNMCATENEHERA WKANa - 370 PAakTOp, 3 rPagauMa (NPHHak] - 3To sHaueHHe $akTopa;

- B YHWBEPCANEHON UHTEPNPETSUMM: KAGCE - 3T0 MRAAAUAW KAACCHEUKAUNOHHE K WKEN;

- B CTETHYECKOM MHTEPMPETEUMK. KASCCHPHEALHOHHAR LUKANE - CNOCOS KNSCCHPHKEUMM 06aSLLAIOLIMK KETErOPU [KNACCOB), K KOTOPEIM B HACTDAWEH
BPEMEHIA N0 CTHOWEHMID K, NPHSHAK.aM OTHOCATCA COCTOAHWA OFLEKTS MOAENMPOBaHA;

- B AHHAMHHECKOM HTEPNPET SUMM: KAGCCHPHKALHOHHIR WKANE - CIOCOS KASCCHPMKAWAIA 0000W I0WIAX KaTeropHii (KNaccos), Kk KoTopeit B Gyaywen
BPEMEHIA N0 OTHOWEHMID K, NPHSHAKAM OTHOCATCA COCTOAHMA OFLEKTS NPOrHOSHPOBSHIA WK YIPABEHHA;

MPOPUNAKTHKA OWWEDK B PARNE MCHDOHBIK DAHHEL:

- 1o crpoka daitna "lnp_data k()" AOMKHE COLEPHATE HAUMEHOBSHIR KONOHOK. 37U HAMMEHOBAHAR GOMKHb! BbiTh B0 BCEK KONOHKaX, DU 3TOM
MEPEHOCE! N0 GAOBAM Pa3PELEHb, & OELSIUHEHUS FUSEK, PA3PHIE CTROKM 3HAK AE5ALA W HESPEEUTHEIE CUMBOAB! HE AONYCKEKTER, 3TH HaAMMEHOBAHMA
ADNKHE! BBITE KOPOTKMMH, HO NOHSTHBIMM, T.K 0HU BYAYT B BEXOAHBIN PODMEK, & K HUM Sl BYAYT A0BAENATECH HAUMEHDBAHWA rpataumi. B uucnossix
WK ENSK HEAD DBABETENEHE YKASEIESTE EAMHULE] USMEDEHHA. UWCD SHAKOB NOGNS SSNATON B YHCAOEGH KONOHKE AOMKHO BETS GIHHAKOBEIM

<140 KONDHKE COREMHKUT HEUMEHOBAHME DELEKTS DEYHSIOILLEN BEISOPKH HAH HAHMEHOBSHMS HaBMoReHAR. DHO MOKET BETE AMMHHET A0 255 CHMBONTE.

- CTONBULbI, HEMMHBR 60 270, ABAAKITCS KNSCEUPUKAIADHHE MU W ONHCETE NEHEIMMA LUKARAMN W MOTYT BETl TEKETOROrD [HOMWHENSHOND / NopAKaEora)
LA HHCADBOrG THNE [£0 3HARAMM NoCAe 3anATo. HTosk! TekCToEaA WKana Sbi1a MOpAIKOBOH, HYKHO UTOSE! NP COPTUROEKE MO SMPAEHTY MRaLaLUi

| aToi WKans! ofpas0REBaM DEMBIEAEHHYK AOCEA0BATEABHOCTE OT © SHAEHMA A0 0. Hanpuiiep, TeKeToBaR WKkana "Pasmep’
C rpanaunAni; "'oveHt manoe'!, "mance’’, "cpeanee’, "Sonswoe'!, "odent Gonbwoe", GYLeT HOMUHANEHOM WKANOM, T.K.NPH COPTHROBKE NO 3APaBITy

OHW pACNONOKATEA & Nopake: 'Gonswoe", "tance”, "odent Sonswoe', "overs mance”, "cpeares' Urote wkana "Pasmep! crana NopAGKoBOM HpHD

B 3THM FP3AALMAM NPHCEOWTE CASAYOWME SHavers: '1/5-oveHs manoe”, "2/5-manoe", "3/5-cpegnee’’, "4/5-6onewoe”, "'5/5-ouete Gonbioe'!

- CTonGuy NpHCBAHBAETCA YCAOBOM TH, 8C/M BCE SHAYEHHA Ero A4eeK YCN0B0ro THNa. EC/M #oTA Gbl 0aHO SHAYEHHE ABNAETCA TEKCTOBGIM [(He

YHENOM, B T.4. NPOGENoM], TO CTOGLY NPHCBAHBAET CA TEKCTOBEIR THN, 3T0 0SHIHAET, YTO0 HYIM A0NHKHE! S6ITE YKasaHE! HIAAMK, & He NPOGenamiI,

Ecam 5 cucteme "Jigoc” 6 pesiiman 2.1, 2.2 b Ha TPAALMH K i W ONHCATENGHEIR WKAN, KOTOPEIE AO/DKHE! GbiTh YHCAOBLIMH,
| T CPasy GUIET BHIHD, B KaKOMH $OPME NPEACTABEHE! 4HCNE: YHCDBEIMA LHANASOHAMM MM NPAMO YMCNaMA. ECnk SMCNOB5IMM QHANESOHaMM, SHEWT B
PEHANE UCKOAHEIX AAHHBIX B 3TOM OTHOWEHWW BCE NPABHABHD, B S YUCNAMM, TO BOSMONKHD B EXCEl-Paiing HYKHD SAMEHUTE QECATHYHEIE TOYKH HE
BSNATEIE, 3 TSKHKE HAUTI U HENDABHTE HEUUCNOBBIE ASHHEIS B YHGAGERIX M0 CMBIGAY KOAGHKaK. BbICTRO HSHTH UK MOXHG NENSIA Ha NOCASTHIOR CTROKY
PEIANS UCKOAHEIX AAHHBIX M 35158 DACUET CYMMB! KONOHKK. B POpMYNe SUIET BUAHO © KAKON CTPOKH WAET PACYET Cymmbl Ecnu co 254, To sHauMT

BCE BEpHO, UHaUS BUIET YKa3EHE CTPOR, B KOTOPOM HAXOAWTCA HEUMGOB08 SHAUSHUS

- Cucrena "3HA0C" PAEOTAET & DBACTEID ASHHEI AN UCKOAHEIK A SHHELK, KOTOPYIO MOKHO BEVIEANTE BAGKGHM, NOCTAEHE KYPCOp & AUSiiKY A1, Hawas
CtiHome, a saTem saas knasuwm Shift+Chil Haats End. Ecau 370T 610K BeIX0AMT 54 NDEAEE 06NACTH TAAMMUE, PAKTHYECKM SAHATON AHHSIMA

HEA0 CKOMMPOBETE 3TY PAKTHUECK YO 0ONACTE 8HHEIX B SYPep 06MEHE, COSAETE HOBBIA MUCT W CKOMMPOBETE B HEMO, & MCKOGHEIA THCT Y1anuTE.

- MHorna BbisaeT nonesHo cEpOCHTE Bce hOpMATHROBaHME EXCelTabmus! MCKORHEIK AaHHEK, 3T0 MoXHE caenars & MS Excel, & MOKHO ckonHpoBaTs
Tatauy e MS Word, 3 norom ofparho e MS Excel

MPHHLMIN OPraHM3EWHA TaEAMLE! HCROMHBIX AAHHEL

i 1-id i? d H 14 [t
HawumerosaHve cbbekTa " C i i
obysatowed ssiBopkin wikansl Wwikans! .. |Wkansi wikanb!
1- 0BBekT obyvalolen BLBOpKU
(1-e 3HaueHne WKans! SHaveHme wkans + 3HaueHve wkans | 3HaueHMe wkansl | ...
S ESKTObMRIGILCH SRS SHavenve Wkanst BnaveHue wians SHaveHve Wans | 3Havenue WKanki
(2-¢ HaBniogeHue) =
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2.3.2.2, 3apanve paIMERHOCTY MOGEAN CHCTEMBI "3]?1,&0;1—){_{—#‘ = s[=

Kl

JAO0AHMWE B AMANOIE PASMEPHOCTHW MOLENMK: (paBHEIE HHTEpBANGI)

Thn wrans o Kanauiscrso Ka o Kanmae

m 10y i 4
TercTogke 0 0| .00 ¥ 2991 937014

OHYECTED MPaAELHIA KASCCHPHKALMOHHENY M ONMCATEAEHEY WESA B Mogend, T.2.: [10 knaccos x E5617 npusHakoe]

OMMCATENEHET rpanalui |
KatlOHHB L A ANAL WA OMHCETE

Wik.am|

{

BCEFD: | 1 mi 10,00 3 B5611 729011

-380a0TE KOAWYECTED YMCN0BENX AWANASOHOE [MHTEPEaN0E, rpadaumti] B Wrane: ‘

B knaccHbukaumoHHER WEanasx: l. i0 B onucarensHb wkanas: I 1o

BEWFTH Ha CO30aHKE MOZEM

MepecuuTart: WKank! H rpagawk9

©

2.3.2.2. Npouecc uMnopTa AaHHbx u3 Hewded Bl "Inp_data™ & cucremy "3F‘I.EI,OC—:(++" E‘m

—LCTanuu WCnonHEHKA ApOUECCE

1/3: PopHUpoBaEHHE KNACCHMKELMOHHEX M ONKMCATENEHKX WKa W rpadauui Ha ocHoee B "Inp_data"- ToToeo
2{3: TeHepaUMA 0BYYaKWER ERIB0pKK M Basel coBeiTHRA "Eventsk0" Ha ocHoee BI "Inp_data"- NoToeo
3/3: TeperHAekcalMs BCex 683 AAHHEIX HOEOTO NPKNMKEHKA- TOTOBD

—T1 PArHoS EPEreHId MCN0NHEHWS

MPOLECC MOPMANK3ALMH NPEQMETHOKW OGNACTH 3ABEPWEH YCMEWHO 1!

Havano: 12:28:46 OxoHuanue: 12:33:08
100% ‘ Ok |
MNpowno: 0:04:22 Ocranock: 0:00:00

Figure5. Screen forms of universal automated softwareinterface API-2.3.2.2 of " Eidos"

system

21

The API-2.3.2.2 results in classification and dgdire scales and
gradations (Tables 4 and 5).

Table 4- Classification scales and gradations (complete)
KOD_CLS | NAME_CLS
LEVELCONS-1/10-{1.6, 1.8}
LEVELCONS-2/10-{1.8, 2.0}
LEVELCONS-3/10-{2.0, 2.3}
LEVELCONS-4/10-{2.3, 2.5}
LEVELCONS-5/10-{2.5, 2.7}
LEVELCONS-6/10-{2.7, 2.9}
LEVELCONS-7/10-{2.9, 3.2}
LEVELCONS-8/10-{3.2, 3.4}
LEVELCONS-9/10-{3.4, 3.6}
LEVELCONS-10/10-{3.6, 3.8}

Blo|o|~jo|o|~|w (N
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Table 5- Descriptive scales and gradations (fragment)

KOD_ATR | NAME ATR KOD_ATR | NAME_ATR
1 NUMBER-1/10-{1.0000000, 6554.4000000} 6573 | E4-0"
2 NUMBER-2/10-{6554.4000000, 13107.8000000} 6574 | E41"
3 NUMBER-3/10-{13107.8000000, 19661.2000000} 6575 | E42"
4 NUMBER-4/10-{19661.2000000, 26214.6000000} 6576 | E4-"3"
5 NUMBER-5/10-{26214.6000000, 32768.0000000} 6577 | E44"
6 NUMBER-6/10-{32768.0000000, 39321.4000000} 6578 | E45"
7 NUMBER-7/10-{39321.4000000, 45874.8000000} 6579 | E46"
8 NUMBER-8/10-{45874.8000000, 52428.2000000} 6580 | E3-0"
9 NUMBER-9/10-{52428.2000000, 58981.6000000} 6581 | E3-"1"
10 NUMBER-10/10-{58981.6000000, 65535.0000000} 6582 | E3-"2"
11 PRIMFACTRS-00001 6583 | E3-3"
12 PRIMFACTRS-00002 6584 | E3-'4"
13 PRIMFACTRS-00003 6585 | E3-5"
14 PRIMFACTRS-00005 6586 | E3-'6"
15 PRIMFACTRS-00007 6587 | E3-7"
16 PRIMFACTRS-00011 6588 | E3-8"
17 PRIMFACTRS-00013 6580 | E3-"9"
18 PRIMFACTRS-00017 6590 | E2-0"
19 PRIMFACTRS-00019 6501 | E2-'1"
20 PRIMFACTRS-00023 6592 | E2-2"
21 PRIMFACTRS-00029 6503 | E2-'3"
22 PRIMFACTRS-00031 6504 | E2-'4"
23 PRIMFACTRS-00037 6595 | E2-5"
24 PRIMFACTRS-00041 6506 | E2-"6"
25 PRIMFACTRS-00043 6597 | E2-7"
26 PRIMFACTRS-00047 6508 | E2-'8"
ek 6599 E2-"9"
6550 | PRIMFACTRS-65479 6600 | EL-0"
6551 | PRIMFACTRS-65497 6601 | EL"1"
6552 | PRIMFACTRS-65519 6602 | EL2"
6553 | PRIMFACTRS-65521 6603 | EL"3"
6554 | LOGNUMBER-1/10{1.0000000, 2.4999978} 6604 | EL"4"
6555 | LOGNUMBER-2/10{2.4999978, 3.9999956} 6605 | EL5"
6556 | LOGNUMBER-3/10-{3.9999956, 5.4999934} 6606 | EL-"6"
6557 | LOGNUMBER-4/10{5.4999934, 6.9999912} 6607 | EL"7"
6558 | LOGNUMBER-5/10-{6.9999912, 8.4999890} 6608 | EL-'8"
6559 | LOGNUMBER-6/10{8.4999890, 9.9999868} 6609 | EL9"
6560 | LOGNUMBER-7/10-{9.9999868, 11.4999846} 6610 | E0-"0"
6561 | LOGNUMBER-8/10{11.4999846, 12.9999824} 6611 | E0-"1"
6562 | LOGNUMBER-9/10{12.9999824, 14.4999802} 6612 | E0-2"
6563 | LOGNUMBER-10/10-{14.4999802, 15.9999780} 6613 | E0-"3"
6564 | CONVOLUTIO-"T" 6614 | E0-4"
6565 | CONVOLUTIO"2" 6615 | E0-'5"
6566 | CONVOLUTIO"3" 6616 | E0-6"
6567 | CONVOLUTIO"4" 6617 | EO-7"
6568 | CONVOLUTIO-'S" 6618 | E0-"8"
6569 | CONVOLUTIO-"6" 6619 | goo
6570 | CONVOLUTIO"7"
6571 | CONVOLUTIO"8"
6572 | CONVOLUTIO"9"

In the process of formalization of the subject arssng API-2.3.2.2, the
initial data (Table 3) were encoded using classiion and descriptive scales
and gradations (Tables 4 and 5), as a result o€lwhi training sample was
obtained (Table 6), which is essentially normalimsthg these directories.
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Table 6- Training sample (fragment)

NAME_OBJ | N2 | N3 | N4 | N5 N6 N7 N8 N9 N10 N11 N12
1 1 11 6564 | 6573 | 6580 | 6590 | 6600 | 6611
2 1 12 6554 | 6565 | 6573 | 6580 | 6590 | 6600 | 6612
3 1 13 6554 | 6566 | 6573 | 6580 | 6590 | 6600 | 6613
4 1 1 12 6554 | 6567 | 6573 | 6580 | 6590 | 6600 | 6614
5 1 14 | 6554 | 6568 | 6573 | 6580 | 6590 | 6600 | 6615
6 1 1 13 6555 | 6569 | 6573 | 6580 | 6590 | 6600 | 6616
7 1 15 6555 | 6570 | 6573 | 6580 | 6590 | 6600 | 6617
8 1 1 12 6555 | 6571 | 6573 | 6580 | 6590 | 6600 | 6618
9 1 1 13 6555 | 6572 | 6573 | 6580 | 6590 | 6600 | 6619
10 1 1 14 | 6555 | 6564 | 6573 | 6580 | 6590 | 6601 | 6610
11 1 16 6555 | 6565 | 6573 | 6580 | 6590 | 6601 | 6611
12 1 1 13 6555 | 6566 | 6573 | 6580 | 6590 | 6601 | 6612
13 1 17 6555 | 6567 | 6573 | 6580 | 6590 | 6601 | 6613
14 1 1 15 6555 | 6568 | 6573 | 6580 | 6590 | 6601 | 6614
15 1 1 14 6555 | 6569 | 6573 | 6580 | 6590 | 6601 | 6615
16 2 1 12 6556 | 6570 | 6573 | 6580 | 6590 | 6601 | 6616
17 1 18 6556 | 6571 | 6573 | 6580 | 6590 | 6601 | 6617
18 1 1 13 6556 | 6572 | 6573 | 6580 | 6590 | 6601 | 6618
19 1 19 6556 | 6564 | 6573 | 6580 | 6590 | 6601 | 6619
20 1 1 14 6556 | 6565 | 6573 | 6580 | 6590 | 6602 | 6610
21 1 1 15 6556 | 6566 | 6573 | 6580 | 6590 | 6602 | 6611
22 1 1 16 6556 | 6567 | 6573 | 6580 | 6590 | 6602 | 6612
23 1 20 6556 | 6568 | 6573 | 6580 | 6590 | 6602 | 6613
24 2 1 13 6556 | 6569 | 6573 | 6580 | 6590 | 6602 | 6614
25 1 1 14 6556 | 6570 | 6573 | 6580 | 6590 | 6602 | 6615
26 1 1 17 6556 | 6571 | 6573 | 6580 | 6590 | 6602 | 6616
27 1 1 13 6556 | 6572 | 6573 | 6580 | 6590 | 6602 | 6617
28 1 1 15 6556 | 6564 | 6573 | 6580 | 6590 | 6602 | 6618
29 1 21 6556 | 6565 | 6573 | 6580 | 6590 | 6602 | 6619
30 1 1 14 6556 | 6566 | 6573 | 6580 | 6590 | 6603 | 6610
31 1 22 6556 | 6567 | 6573 | 6580 | 6590 | 6603 | 6611
32 3 1 12 6556 | 6568 | 6573 | 6580 | 6590 | 6603 | 6612
33 1 1 16 6556 | 6569 | 6573 | 6580 | 6590 | 6603 | 6613
34 1 1 18 6556 | 6570 | 6573 | 6580 | 6590 | 6603 | 6614
35 1 1 15 6556 | 6571 | 6573 | 6580 | 6590 | 6603 | 6615
36 2 1 13 6556 | 6572 | 6573 | 6580 | 6590 | 6603 | 6616
37 1 23 6556 | 6564 | 6573 | 6580 | 6590 | 6603 | 6617
38 1 1 19 6556 | 6565 | 6573 | 6580 | 6590 | 6603 | 6618
39 1 1 17 6556 | 6566 | 6573 | 6580 | 6590 | 6603 | 6619

40 2 1 14 6556 | 6567 | 6573 | 6580 | 6590 | 6604 | 6610
41 1 24 | 6556 | 6568 | 6573 | 6580 | 6590 | 6604 | 6611
42 1 1 15 6556 | 6569 | 6573 | 6580 | 6590 | 6604 | 6612
43 1 25 6556 | 6570 | 6573 | 6580 | 6590 | 6604 | 6613
44 1 1 16 6556 | 6571 | 6573 | 6580 | 6590 | 6604 | 6614
45 1 1 14 6556 | 6572 | 6573 | 6580 | 6590 | 6604 | 6615
46 1 1 20 6557 | 6564 | 6573 | 6580 | 6590 | 6604 | 6616
47 1 26 6557 | 6565 | 6573 | 6580 | 6590 | 6604 | 6617
48 3 1 13 6557 | 6566 | 6573 | 6580 | 6590 | 6604 | 6618
49 1 1 15 6557 | 6567 | 6573 | 6580 | 6590 | 6604 | 6619
50 1 1 14 | 6557 | 6568 | 6573 | 6580 | 6590 | 6605 | 6610
51 1 1 18 6557 | 6569 | 6573 | 6580 | 6590 | 6605 | 6611
52 1 1 17 6557 | 6570 | 6573 | 6580 | 6590 | 6605 | 6612
53 1 27 6557 | 6571 | 6573 | 6580 | 6590 | 6605 | 6613
54 2 1 13 6557 | 6572 | 6573 | 6580 | 6590 | 6605 | 6614
55 1 1 16 6557 | 6564 | 6573 | 6580 | 6590 | 6605 | 6615
56 2 1 15 6557 | 6565 | 6573 | 6580 | 6590 | 6605 | 6616
57 1 1 19 6557 | 6566 | 6573 | 6580 | 6590 | 6605 | 6617
58 1 1 21 6557 | 6567 | 6573 | 6580 | 6590 | 6605 | 6618
59 1 28 6557 | 6568 | 6573 | 6580 | 6590 | 6605 | 6619
60 2 1 14 | 6557 | 6569 | 6573 | 6580 | 6590 | 6606 | 6610
61 1 29 6557 | 6570 | 6573 | 6580 | 6590 | 6606 | 6611
62 1 1 22 6557 | 6571 | 6573 | 6580 | 6590 | 6606 | 6612
63 1 1 15 6557 | 6572 | 6573 | 6580 | 6590 | 6606 | 6613
64 4 1 12 6557 | 6564 | 6573 | 6580 | 6590 | 6606 | 6614
65 1 1 17 6557 | 6565 | 6573 | 6580 | 6590 | 6606 | 6615
66 1 1 16 6557 | 6566 | 6573 | 6580 | 6590 | 6606 | 6616
67 1 30 6557 | 6567 | 6573 | 6580 | 6590 | 6606 | 6617
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Figure 6 shows the screen form with a fragmenhefttaining sample:
f €D 231 Pyunicii EBCA-KOppEKTHposKa obyuaroiued erifopki. Tekywas Modeas: “lel"- T —— i — | o w:“ 1=k g "

| Kog oéuekta [Hanretosanie ofbekra
1018|1018
1019, 1019
1020{ 1020
1021 | 1021
1022|1022

1023/ 1023 _
1025 1025 |
1026 1028
1027 1027 | |
1028 1028 | |7
‘ ' o
1024| 12 12 12} 12| 6l A0 #573|
| | | 1028 =0l 6590 6e02| B514] o il 0|
B - Il
,'_J -

.| - [ 4 [ v

(| Momowe | CronpoesTe o6yd.BEIGE pacn.l JofaEuTe ofekT I JofSaeuTe knacce! ] HofagHTe I'IpMSHaKH] Ypanume ofkert ‘ YpanTe Knaccbl‘ Ypanure n PHZHAKH ‘ OuHCTHTE, EO

Figure 6. Training sample (fragment)

The full training sample is not given due to itsyw&rge volume: 65535
objects of the training sample.

3.3._Task-3. Synthesis of statistical and system-cognitive
models. Multivariable typing and private knowledge
criteria
Synthesis and verification of statistical and syst®gnitive models (SC-
models) of models is carried out in mode 3.5 ofEdos system. Mathematical
models, on the basis of which statistical and SQlet® are calculated, are
described in detail in a number of monographs artitles by the author.
Therefore, in this work we will look at these issuery briefly. Note only that
the models of the Eidos system are based on axh@dtabsolute frequencies,
reflecting the number of meetings of gradationsl@dcriptive scales according
to gradations of classification scales (facts). Busolve all problems, not this
matrix itself is used, but matrices of conditiomald unconditional percentage
distributions and system-cognitive models, which @alculated on its basis and
reflect how much information is contained in thetfaf observing a certain
gradation of the descriptive scale that the modebbject will go into a state
corresponding to a certain gradation of the cleesgibn scale (class) (Figure 3).
The mathematical model of ASK analysis and the &islgstem is based
on system fuzzy interval mathematics [7, 14, 1§,&@ provides comparable
processing of large volumes of fragmented and namgrdependent data
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presented in various types of scales (nominal, natdand numerical) and
various units.

The essence of the mathematical model of ASK analysisis as follows.
The absolute frequency matrix (Table 7) is cal@datlirectly from empirical
data (see Help mode 2.3.2.2).

Table 7- Absolute Frequency Matrix (ABS Statistical Model)

Classes
1 j W Sum
1 .
Nll NlJ NlW
g
‘g W
° | Ny N; Niw | Niz = Z N
S =1
<
>
M .
NMl N Mj NMW
M W M
Total number of signs — —
by class NZj - Z |\Iij NZZ Z Z Nij
i=1 i=1 j=1
Total number of W
training objects NZ' sz - Z NZ'
by class J =1 J

Based on it, matrices of conditional and unconddaidnterest distributions
are calculated (Table 8).

Note that in ASK analysis and its software toolkite Eidos intelligent
system uses two methods of calculating matrices cohditional and
unconditional percentage distributions:

1st method: the total number of characteristicslags sz is used as a

2nd method: the total number of objects of thescteaining selectioerj
Is used as a class.
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Table 8- Matrix of conditional and unconditional percentage distributions
(statistical models PRC1 and PRC?2)

Classes
Bezuslovnayaveroyatnostpri
1 i w znaka

. P11 Plj HW

5
N

Q - | N :
& e —_ 12
8 2] )3
s

M PMl PM j PMVV-

B I tnostkl
ezus ovna;/:\g/:roya nos PZ'

In practice, there is often a significatdita imbalance, which meansa
very different number of learning objects belonging to different classes.
Therefore, solving the problem on the basis of dbsolute frequency matrix
itself (Table 7) would be very unreasonable and tthasition from absolute
frequencies to conditional and unconditional reafrequencies (frequencies) is
very reasonable and logical.

This transition completely eliminates thpeoblem of dataimbalance,
since the subsequent analysis uses not a matrebsdblute frequencies, but
matrices of conditional and unconditional perceatdggtributions and matrices
of system-cognitive models (SC-models, Table 8)particular an information
matrix.

This approach also eliminates the problem of enguomparability of
processing in one model of initial data presentedlifferent types of scales
(nominal, ordinal and numerical) and in differentts of measure [6].

In the Eidos system, all this always done when solvingany tasks,
regardless of whether the initial data is balareredl comparable or not.

The matrices of the system-cognitive models (TdBleare then calculated
from Table 8 using the particular criteria, knowgedyiven in Table 9.
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Table 9- Various analytical forms of private knowledge criteria used in ASK
analysis and Eidos system

27

Name of the knowledge model
private criterion

Expression for private criterion

through
relative
frequencies

through
absolute frequencies

ABS, matrix of absolute frequencies, N; -
the actual number of meetings of the i-th
characteristic for objects of the j-th class;

Nij - the theoretical number of meetings

of the i-th characteristic for objects of the
j-th class; N; - total number of
characteristics in the i-th line; N; is the
total number of features or objects of the
training sample in the j-th class; N is the
total number of characteristics across the
sample (Table 1)

W

]

_ NN,

J

M
N, = _lN”; N, =Z;N”.; N =

W M

22Ny

i=1 j=1

- d)aKmu‘lec%aﬂ yacmoma,

T — meopemudecKas Hacmoma.

PRC1, the matrix of conditional P; and
unconditional P; percentage distributions,
the total number of characteristics by
class is used as N;

PRC2, a matrix of conditional P; and
unconditional P; percentage distributions,
the total number of learning objects by
class is used as N;

INF1, a particular criterion: the amount of
knowledge according to A. Harkevich, the
1st version of probability calculation: Nj -

the total number of signs according to the
j-th class. The probability that if an object
of the j-th class has a characteristic, then
this is the i-th characteristic

INF2, a particular criterion: the amount of
knowledge according to A. Harkevich, the
2nd version of probability calculation: Nj -
the total number of objects according to
the j-th class. The probability that if an
object of the j-th class is presented, then it
will have the i-th sign.

I, =WxLog,

zZ

ij

N; N

N

Wx Log,

Z

INF3, partial criterion: Chi-square:
differences between actual and
theoretically expected absolute
frequencies

INF4, private criterion: ROI - Return On
Investment, 1st variant of probability
calculation: Nj - total number of
characteristics by j-th class

INF5, private criterion: ROI - Return On
Investment, 2nd variant of probability
calculation: Nj - total number of objects by
j-th class

INF6, partial criterion: difference of
conditional and unconditional probabilities,
1st variant of probability calculation: N;j -
total number of signs by j-th class

INF7, partial criterion: difference of
conditional and unconditional probabilities,
2nd variant of probability calculation: Nj -
total number of objects by j-th class

http://ej.kubagro.ru/2022/05/pdf/09.pdf




Hayuwnslit xypran KyoI'AY, Ne179(05), 20220x 28

Symbolsfor Table 3:

I isthe value of the previous parameter;

j - value of future parameter;

N;; - number of meetings of j-th value of future parameter at i-th value of previous parameter;
M isthe total number of values of all past parameters;

W isthetotal number of values of all future parameters.

Ni is the number of meetings of the ith value of the past parameter over the entire sample;

N; isthe number of meetings of the j-th value of the future parameter over the entire sample;
N is the number of meetings of the j-th value of the future parameter at the i-th value of the
previous parameter over the entire sample.

lij - a particular knowledge criterion: the amount of knowledge in the fact of observing thei-
th value of the previous parameter that the object will transition to the state corresponding to
the j-th value of the future parameter;

Sound- normalization coefficient (E.V. Lutsenko, 2002), which converts the amount of
information in the A. Harkevich formula into bits and ensures that it complies with the
principle of conformity with the R. Hartley formula;

Pi isthe unconditional relative frequency of the ith value of the past parameter in the training
sample;

Pij isthe conditional relative frequency of meeting the i-th value of the previous parameter at
the j-th value of the future parameter.

Table 9 shows the formulas:

- for comparison oéctual and theor etical absolute frequencies;

- for comparisorof conditional and unconditional relative frequencies
("probabilities™).

And this comparison in Table 8 is made in two guassiways: by
subtraction and bydivision.

Number of private knowledge criteria and systemntidge models based

on them (Tables 9 and 10), currently used in thdo&isystem, equdb 7 is
determined by the fact that they are obtainedablypossible options for
comparing actual and theoretical absolute frequencies, conditional and
unconditional relative frequencies by subtraction and division, and N;j is
considered as the total number of eitfieatures or objects of the training
sample in the j-th class, amibrmalization to zero (for additive integral
criteria), if there is no connection between thespnce of the characteristic and
the belonging of the object to the class, it igiedrout eithetby logarithming

or subtracting the unit.

When we compare the actual and theoretical absdhetguencies by
subtraction at us the private criterion of knowledgrns out: "chi-square" (INF3
SK-model) when we compare them by division, atheésgrivate criterion turns
out: "amount of information according to A. Harkevi (INF1, INF2 SK-
model) or "coefficient of return of investmentsROI" - Return On Investment
(INF4, INF5 SK-model) depending on a way of a ndinadion.
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When we compare conditional and unconditional netafrequencies by
subtraction, we obtain a partial knowledge criteritrelationship coefficient"
(CK-models INF6, INF7), when we compare them byision, then we obtain a
partial criterion: "amount of information according A. Harkevich" (CK-
models INF1, INF2).

Thus, we see thatall private knowledge criteria are closay
interconnected. Particularly interesting is the connection of famous Pearson
chi-square criterion with a remarkable measurdefamount of information by

A. Harkevich and with the ROI coefficient knownanonomics.
Table 10- System-cognitive model matrix

Classes Znachimostfaktora
1 . [.] w

I SR YA

] ] | lw Ulz_z\/wqg('u"l)

8 1 W _\?

5 | ||1 IIJ IIW J'ZZZW—]_;(IU_L)
s

1 ¥ oY

M| [T || P aw | z\/w—ljZ;(M‘_ /)

- 1 Y 32

Stepenreduktsiiklassa| oy, Oy Osw H:zm;;(lij—l)

Probability is considered as the limit to which tleéative frequency tends
(the ratio of the number of favorable outcomeshi tumber of tests) withn
unlimited increase in the number of tests. It is clear tatbability is a
mathematical abstraction that never occurs in @ac{as well as other
mathematical and physical abstractions, such aathematical point, a material
point, infinitesimal, etc.). In practice, only rélee frequency occurs. But it can
be very close to probability. For example, with 488ervations, the difference
between relative frequency and probability (err@)about 5%, with 1250
observations - about 2.5%, with 10,000 observatidii%.

The essence of these methods is that the amoumfoahation in the value
of the factor that the modeling object will tramsit under its action to a certain
state corresponding to the class is calculateds Emables comparable and
correct processing of heterogeneous information alrservations of the
simulation object, presented in different types méasurement scales and
different units of measurement [6].
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On the basis of the system-cognitive models presemt Table 10 (differ
by the frequent criteria given in Table 9), the lpeons of identification
(classification, recognition, diagnosis, predicjiomlecision support (reverse
prediction problem), as well as the task of stugytime simulated subject area by
studying its system-cognitive model [10-64] arevedl

Note that as the significance of the value of the factor, the degree of
determinicity of the class and the value or quality of the model in the ASK
analysis, the variability of the values of the partial criteria of this value of the
factor, classor model asawholeis considered (Table 10).

Numerically, this variability can be measured in various ways, for example,
by the average deviation of the modules of the partial criteria from the average,
by the variance or the mean square deviation or its square. In the "Eidos"
system, the last version is adopted, since this value coincides with the signal
power, in particular the information power, and in the AK analysis all models
are considered as a sour ce of information about the modeling object.

Therefore, there is every reason to clarify the traditional terminology of
A analysis (Table 11):

Table 11- Clarification of ASK analysis terminology

New

Ne Traditional terms (synonyms) term Formula

1 [1. Significance of the value of the Root from information >
factor (characteristic). power of factor value 1 W —
2. Differentiating power of factor a-iz =2 Z |ij - |i
value (characteristic). W-1 =1

3. Value of factor value for
identification and other tasks

2 |1. Degree of class determinity. Root from Class >

2. Degree of class conditionality. Information Capacity —, 1 M (| I— )
o=l
J M _1 =) 1 J

3 |1. Model quality. Root from Model Y 2
2. The value of the model. Information Capacity | =, 1 ZZ( _ |‘)
3. The degree to which the model is WM -1 S5
formed. =

4. Quantitative measure of degree of
regularity in the simulated subject
area

All calculations given above are performed in m8de of "Eidos" system.
The screen forms of this mode with the parametetisally used in this work are
given in Figures 7:
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—3analTe MOLENM 408 CHHTESA W BEPHPUEK LU 1 T ekyaa Mogens

CratHcTHieckMe Baskl

W 1 ABS - YaCTHBIA KpWTERME KOAMYECTED BETPEY COMETAHWE | KNACCTPWSHAK' U OFBEKTOS 0fYd. BRIGODKLE " 1 ABS

¥ 2 PRC1 - 4acTHeIl KpWTEpMI: Yo, BEPOATHOCTE M0 NPHSHEKE CPEAM NPMEHAKOE 0fbeKTOE [T0 Knacca 2 PRC1

IV 3. PRCZ - 4acTHel KPHTEDMI; YCNOBHAA BEPOATHOCTE 70 MPM3HAKa Y OFEEKT0B [-T0 knacca " 3. PRC2

CHCTEMHO-KOrHATHEHEIS hO0EnH (G336 SHAHUA]

V¥ 4 INF1 - SacTHBIE KPWUTEDWE KOMMYECETED SHAHWA No A XapkeBuuy; BepoaTHoCTI us PRCT + 4 INF1

¥ 5. IMF2 - 4aCTHBIA KPUTEpMIE KONMYECTED SHAHMWA N0 &% apKkesuyy; BepoATHOCTH us PRC2 i BIMF2

¥ B. INF3 - 4acTHBIH KPWTEpMI: =1-KBALPET, PASHOCTH MEKAY PaKTHYECKMMA U OHMAAEMbINMA 360 43T OTan " E.INF3

¥ 7.INF4 - yacTHeil kpurepui: RO [Retun On Investment]; sepoATHocTy s PRC T INF4

V¥ 8 INF5 - acTHei kpurepui RO [Return On Investment]: sepostHocT us PRC2 " 8 INF&

¥ 9. IMFB - 43CTHBIA KpWTEpMEE pAsH.YCN.H Be3YCn BBPOATHOCTEN; BepoATHOCTH s PRCT " 9. INFB

¥ 10.IMF7 - 4acTHBIA KpMTEpME; PasH Yo M Ge3YC BEpOATHOCTEH; BEPOATHOCTM M3 PRCZ " 10INF?

~[1apaMeTpbl KOMWPOBAHWA OHYYaILWER BRIG0PKM B PACNOSHAESENMYN [GYTCTRENHEIA NogR00)-
—Harue ofberTe 06y BRIGOPKM KOMMPOBATE: MOACHEHHE MO AAFOPUTIMY BEPHPHKALIAM ] OnA kawaoi sa0aHHol
(% KonMpoEaTE BCH OOYYAI0LW YO EEIGIPKY HRASH ECRCAATE:
{7 KonuposaTe ToNbKD TERYWHEA OberT % CWHTES M BEpMBHEALMIO
7 Konuposare kamaei M6 ofeerr i Toneko EBepuduUKaLMK
" Konuposate M caysailHes offeekTos " Toneko cuHTeS
7 Konuposate ofbekTe ot N1 ao N2 [fastest]
" Boofiue He MEHATE PAcNO3HABAEMYID BLIGOpKY Janadme Npousccop
& CPU " GPU
—HaanATe 13 ofyy. BEIGOPKH CRONMPOEaHHEIE OfbErTEI - MoppotHes -3analTe anropuTH:-

& Hewanme W 3repaeTcn BHUTPEHHAA AOCTOBEPH. MOOENM O e o bie
" Yganare * YnpowenHo-SeicTpee

WenonezoEaHue Tonkko Haubonee 40CTOBEPHEIX PE3YAETATOE pacnosHaeaHWsa: Rasp.dbl W wenecotpasHocTE NpMMeHeHKMA GUTCTPENHOND NOgX00S
PacuetHeii pastep b I pesynsTaTos pacnosHasanka Rasp.dbf pased 327675194 daim, 1. 152585653 % or MAX-sosmoknora, [or 276)
3anaiTe, CKONBKO % of MoxogHoi B Rasp.dbf ocTaeuTs, W1anaa HakveHse A0CTOBEPHEIE PE3YAETATH PACNOSHABAHHS 0, 0000000

B npurmeHK BYTCTPENHOMD NOAX0AE HET HEOGXOAMMOCTH, CHHTES M BEPHPHEALMA MOLENSH BY0YT BBINDAHEHE! HA OCHOBE BCER BEIGOPKM,

Ok | Cancel |

€ 3.5, Cuntes v sepudmiaLus Mo,qenea‘i"

ETaU.HH HCNONHEHMA NPOUeCCa-

War 1-i 1z 11: Konvpoeadve o5Y4alowel BRIG0pKM B pacno3HaEaemy - ToToeo

War 2-A 1z 11: CuHTez cTaT.Mofend "ABS" (pacueT MaTpMUL a5CcONKTHEX YacTaT) -l aToeo
War 3-f 1z 11: CuHTes cTat.mogened "PRCIY u "PRCE" (yongesycn. ¥ pacnp) - ToToEo
War 4-A 1= 11: CuHTEe: Mogenel sHaHuWE: INF1-INF? -ToToso

HaHAND LENDA MO HACTHBIM 1 MHT EMFANBHBIM KFATEFAM - MCNONHEHKE:
War 5-i 1z 11: 3ananue mogenu "INF?" B kauecTEe TeKYwer - ToToED

War 6-A 1z 11: MNakeTHoe pacnozHasaHye g mogend "INF?" -ToToeo

War 7-f 1z 11: MaMepeH4e QocToeepHOCTH Modenu: "Inf?" - MIHT erpant HelE kpHT ep i "Cymma 2HaHuiR" - ToTaeo
FOHEL LMENA MO HACTHEIM W MHTEMPANEHBIM ERHMTERK A - FOTOBC:
War 8-A 1z 11: D8teaHedye B DostRsp# 8 BI DostRasp -MTatoso

War 9-f 1z 17: MNedate cEOOHOR dopMEl N0 PESYNETATaM BEpHgHEALMK Moasnel - ToToBD

War 10-4 1= 11: Coznadye doprel "NoCTOEEpHOCTE MABHT KNSCCOE B Pa3NMUHEX Moaenax" - TaToeo |
War 11-i 1z 11 "MprceoeHye 3aaaHHOA Mogenu: Infl ctaTyca Terywei" -MToToeo

CunTES H BEPHGHKALHA CTATHCTHYECKHX H CHCTEMHO-KOTHHTHBHBEX MOOENEH YNELWHO 3aBEPLUIEHH m
nDUI’HDS BPEMEHH MCNOAHEHWUS

Havano: 12:39:49 Orkonvanue: 14:48:30
100% Ok
ﬂbmﬁno: 2:08:40 Ocranocs: 0:00:00

Figure 7. Screen forms of mode 3.5 of " Eidos’ system,
in which synthesis and verification of 3 statistical
and 7 system-cognitive modelsiscarried out
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Figures 8 show the screen forms of 5.5 mode. "Eidgstems, which show
fragments of statistical and system-cognitive mpdetated in mode 3.5:

3
LEVELCONS

# HUMBER-1/10-{1,0000000, £554.4000000)

2 HUMBER-2/10-{8554.4000000, 13107.000000} 3313 1198 361 250 34 17 10 2 5841 584.10 10|

3 HUMBER-3/10-{13107.8000000, 196612000000} 3273 1213 365 268 39 17 iz 1 1 58E7 586.70 10

4 HUMBER-4/10-{19661.2000000, 26214 6000000} 3253 1191 357 2e0 4 17 13 1 [ d 5898 589.80 10|

5 HUMBER 6/10-{26214,6000000, 32768 0000000} 3228 1235 408 217 a0 21 1 B 1 5923 592.30 10|

3 HUMBER £/10-{32766.0000000, 33321 4000000} 3212 1209 361 235 [ 18 1% 1 5326 53250 10|

7 HUMBER-7/10-{39321.4000000, 458748000000} 3182 1261 418 285 22 23 12 3 1 5940 594.00

8 HUMBER-8/10-{45674 8000000, 52428 2000000} 3iee 1235 201 234 12 21 13 2 1 5951 585.10 E

3 HUMBER-9/10-{52428.2000000, 58981 6000000} 3177 1224 385 307 [ 22 14 + 2 5947 594.70 E

10 HUMBER-10,10-{58381.6000000, E5535.0000000} 3153 1277 741 404 308 50 19 13 2 | 4 5373 597.30 El

11 PRIMFACTRS-00001

12 PRIMFACT RiS-00002 13524 13622 12896 a782 10701 2372 1289 1041 164 117 65518 €551.80 80|

13 PRIMFACT RS-00003 8895 1918 6567 4370 3850 657 295 179 21 8 32761 3276.10 EE |
14 PRIMFACT RS-00005 5338 4208 3142 1856 1467 213 9 56 5 2 16379 1637.90 19|
15 PRIMFACT RS-00007 3843 2833 2001 1166 857 128 50 3 3 1 10913 1091.90 13
16 PRIMFACTRS-00011 2430 1708 1143 834 160 [ 26 16 1 6550 655.00 El W
17 PRIMFACTRS-00013 2126 1418 943 516 368 52 21 10 + sase 545.80 78
18 PRIMFACT RS-00017 1650 1063 685 313 263 37 13 2 4083 408.30 E
18 FRIMFACT Fi$-00019 1493 933 s02 321 233 31 13 [ 3638 363.80 5|

20 PRIMFACT RiS-00023 1239 776 183 257 184 22 10 & 2976 297,60 4

21 PRIMFACT RS-00029 1008 593 318 133 137 19 i 3 2337 233.70 3| i
22 PRIMFACTRS-00031 942 552 348 180 127 16 i 3 3183 218.30 E
23 PRIMFACTRS-00037 802 462 281 155 98 13 3 2 1818 181.80 2|
24 PRIMFACTRS-00041 726 418 253 131 a0 11 4 2 1635 l

E1" i 5834 583.40
E1z 2941 855 424 344 56 s 22 1 5237 589.70
6803 | Ef3" 3431 657 FEL} 186 30 12 8 1 s898 589.80 10|
6804 3230 720 222 327 15 28 12 2 2 5911 591.10
6605 3213 793 392 228 EE] 10 El & 1 seez s88.20 10|
6E06 3211 706 231 322 10 33 12 3 5916 591.60 E
6607 | E1-T" 3155 745 327 206 = 12 5 2 1 5911 591.10 10|
6E08 | E1-'8" 3206 731 419 314 62 1 17 3 1 sS850 589.00 El
6803 | E1.3" 3401 641 301 197 23 11 B i 1 5880 s82.00 10|
6610 | EO-D" 24e 1580 1083 916 143 63 a1 1 2 6553 655.30 7 i
6811 |EDM" 4174 554 140 a7 13 4928 492.80 13|
6812 |E02 2700 1644 1084 555 443 s 24 22 5 1 6553 655.30 E
6613 |E0M3 4171 524 139 40 13 1 1908 490.80 13|
6614 | EOD4" 2683 1678 1044 503 128 58 39 18 3 6554 655.40 E
6615 | E0-E 4107 1598 611 178 5T 2 6553 655.30 13|
6E1E | EO-'E" 2684 1626 1023 506 431 58 38 is 1 2 6553 655.30 E
6617 | E0U7 4169 525 159 37 15 1 4306 4390.60 13|
6618 | EO-8" 2707 1630 1084 553 139 B0 22 22 5 1 6553 655.30 E
6619 |E0M9 4186 537 150 a5 1z 1 4331 493.10 13|
Cyraria siena npuaHaros 341061 145868 92950 s2s598 42392 7108 3366 2336 315 200 687992
Cpeatiee 52 22 11 &8 [ 1 1 0 10.39 i
[=: 195 266 e 146 147 31 17 13 23 1 20
Cyparma w4Cna ofiberTos oy BEISOPRK 32429 12139 7150 3757 2767 418 187 121 15 E 58992 |
= M
[ L1 | ']J i

€ 55 Moaens: "2, PRCI - uacrHeii kputepu i-ra np 2 cpean

Haitra

LK@ W FPEAEUHM

1 NUMEBER-1/10-{1. 0000000, 6554 4000000} G. o
2 MNUMBER-2/10-{6554.4000000. 13107.8000000} 0.971 0.428 0.635 0.243 0.582 0.262
3 NUMEBER-3/10-{13107.8000000. 19661.2000000} 0.960 0.514 0.317 0.856 0.625 0.188
4 MUMEER-4/10-{19661. 2000000, 262146000000} 0.954 0.557 0.317 0.257 0.641 0.184
5 MUMBER-5/10-{26214 6000000, 32768 0000000} 0.946 0.471 0.952 0.861 0.708 0.174
E MNUMBER-£/10-{22762.0000000, 33321.4000000} 0.942 0.642 0.861 0.633 0.260
F MUMEBER-7/10-{39321.4000000, 45874.8000000} 0.933 0.514 0.952 0.863 0.730 0.180
8 MUMEBER-8/10-{45874.6000000. 52425 2000000} 0.935 0.557 0.635 0.865 0.696 0.140
3 MUMBER-3/10-{52428.2000000. 56351.6000000} 0.932 0.599 0.317 0.864 0.730 0.192
10 MUMEBER-10/10-{58981.6000000, £5535 0000000} 0.928 0.6842 0.635 0.500 0.868 0.713 0.134
11 PRIMFACTRS-00001
12 PRIMFACTRS-00002 3.965 4.563 52.0863 S2.500 9.523 28.785 18.581
13 PRIMFACTRS-00003 2.608 7.663 6.667 4.000 4.762 6.884 2.245
14 PRIMFACTRS-00005 1.565 3.380 3.528 3.461 2.387 1.587 1.000 2.381 2.560 0.883
15 PRIMFACTRS-00007 1.129 2.153 2.217 2.022 1.327 0.9s52 0.500 1.587 1.553 0.572
16 PRIMFACTRS-00011 0.730 1.2386 1.208 1.085 0.685 0.317 0.852 0.813 0.408
17 PRIMFACTRS-00013 0.823 1.015 0.981 0.8868 0.428 0.317 0.793 0.685 0.331
18 PRIMFACTRS-00017 0.484 0.737 0.709 0.620 0.385 0.595 0.457 0.274 I
19 PRIMFACTRS-00019 0.438 0.654 0.610 0.550 0.257 0.529 0.397 0.243
20 PRIMFACTRS-00023 0.363 0.520 0.489 0.434 0.214 0.433 0.318 0.196
21 PRIMFACTRS-00029 0.295 0.408 0.367 0.323 0.128 a.340 0.240 0.153
22 PRIMFACTRS-00031 0.277 0.374 0.342 0.300 0.128 0.317 0.224 0.141 i
23 PRIMFACTRS-00037 0.235 0. 30 0.29% 0.231 0.086 0.284 0.180 0.118
24 PRIMFACTRS-00041 0.213 0.272 0.249 0.212 0.08€ 0.238 0.159 0.106
I ‘
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@) 5.5 Mogens: “4INFL ruaﬁlﬂbf\@mg'mh: 0 SHaHUiE Mo AXapkesusy: ocTi 3 PRCT” ? & .

3
LEVELCONS
1410
{1
1

NUMBER1/10-1,000000, £554.4000000} -0.086 -0.082 -0.132 -0.175 -0.209 -0.2%0 -0.229
2 | HUMBER 2/10-(6554.4000000, 13107.6000000} ~0.048] 0053 ~0.090 —0.142 —0.12e -0.162 “0.072 0674
Il 3 | NuMBER3/10-13107.2000000, 13661.2000000} ~0.032 -0.052 ~0.075 -0.110 ~0.130 -0.128 -0.208 “o.z I
4| HUMBER 4/10-{13661.2000000, 26214 5000000} —0.01e -0.058 ~0.062 -0.020 -0.131 -0.107 -0.214] -0.822,
5 NUMBER-5/10-{26214.6000000, 32768 0000000} -0.033 -0.027 -0.068 -0.105 -0.080 -0.149 0.025 -0.551
13 HUMBER-6/10-{32766.0000000, 39321.4000000} -0.011 -0.05§| -0.053 -0.060 -0.118 -0.073 -0.491
7 NUMBER-7/10-{39321_4000000, 45574 8000000} -0.023 -0.022| -0.062 -0.082) -0.058 -0.128 024 -0.472
8 NUMBER-8/10-{45874 8000000, 52426 2000000} -0.016 -0.031 -0.055 -0.084 -0.081 -0.109 .076] -0.583
9 MUMBER-3/10-{52428 2000000, 58981 6000000} -0.012 -0.041) -0.044 -0.061) -0.068 -0.091) -0.248 -0.517
10 | MUMBER10/10-(58381.E000000, B5535,0000000} —0.021 -0.030 ~0.04¢] -0.052 -0.10¢] -0.075 “0.077 -0.526

11 PRIMFACTRS-00001

12 PRIMFACT RiS-00002 -0.217 -0.004 0.310 0.381 0.429
13 PRIMFACTRS-00003 -0.143 0.033 0.162 0.118 -0.043
14 PRIMFACT RS-00005 -0.104 0.048 0.057 0.002 -0.214
15 PRIMFACTRS-00007 -0.084 0.050 0.031 -0.044 -0.285
16 PRIMFACTRS-00011 -0.066 0.651 -0.008 -0.081 -0.271

17 PRIMFACTRS-00013 -0.060 0.051 -0.020 -0.152] -0.226

18 PRIMFACTRS-00017 -0.051 0.050 -0.033 -0.107

19 PRIMFACTRS-00013 -0.047 0.047 -0.048 -0.178

20 PRIMFACTRS-00023 -0.043 0.081 -0.083 -0.174

21 PRIMFACTRS-00029 -0.035 0.045 -0.059 -0.240

22 PRIMFACTRS-00031 -0.034 0.047 -0.085 -0.224

23 PRIMFACTRS-00037 -0.023% 0.045 -0.091 -0.278

24 PRIMFACTRS-00041 -0.027 0.047 -0.108 -0.252

NUMBEF1/10-{1.0000000, 55544000000} .ae2|  -115.129] 155 00 135 290

2 | HUMBER 2/10-{5554.4000000, 13107,2000000} 4. se.710| 13313 25.553|  -109.305 —26.323 S11.577 s.e32 0674

3| HUMBER 3/10{13107.8000000, 13661, 2000000} 354, 33.450 7.353 “es.0m0 85,733 21205 11802 —7.389 EWTH I
4| NUMBER-4/10-(13661.2000000, 26214 5000000} 325, -57.778 —s5.238 EEETEY 23,417 EEET 11856 —7.026] “1.700

5 | NUMBER 5/10-(26214,6000000, 32768 0000000 291, ce.oma| 100,217 —ag.z2 27,357 21175 KR -s.111] 282 i
6 | HUMBER £/10(32758.0000000, 38321.4000000) 278,281 —45.707 —83.622 22,051, —10.142 15,207 10,983 -s.121] 2,713

7| MUMBER 7/10-(38321 4000000, 45974 5000000} 237,340 3.329 -z3.514 35122 1,008 -17.352| -6.081 s.189 0.280

8 | HUMBER 8/10-(4574.5000000, 52428 2000000} 237,287 —25.001, —~50.000 -53.963 —12.4683 -13.468 e.11s —7.208] .72

3| HUMBER 5/10-(52428.2000000, 58981,5000000) 228.870 -33.154 —32.459 —63.657 53.435 13,428 7.0 -6.132| 1723

10| NUMBER-10/10-(58381.6000000, BS535, 0000000} 137.981 12.341 —65.972 52.645 —63.032 11.533 “10.223 —s.z81] .73

11| PRIMFACTRS 00001

o PRIMFACT RS-00002 -18955.498 -250.074 4044.301 053 6663978 1695.290 862.453 £18.541 134.002

13 PRIMFACTRS-00003 ~T7344.740 481.539 2140.880 -373 1831.366 318.624 134.717 67.764 6.000

14| PRIMFACTRS-0000S 2721627 73t sl 157775 43,228 13.266 0,387 2,439

15 PRIMFACTRS-00007 -1563.9139 $21.129 -228 184.204 15.222 -3.421 -6.074 -1.999

16 PRIMFACTRS-0001 1 —757.057 321.174 243 56.409 -1.652 -6.046 -6.240 -1.999

7 PRIMFACTRS-00013 -579.71¢ 262.382 .728 31.694 -4.374 -2.703 -8.532] -1.499]

18 PRIMFACT RS-00017 -379.039 196.392 .084 10.802 -5.275 -7.025 -4.897 -1.874

13 PRIMFACTRS-00019 -310.480 162.729 -870 £.837 -6.575 —4.799 —-6.352 -1.666 '
20 PRIMFACTRS-00023 —236.304 145.894 29.480 0.628 -8.738 -4.560 -5.105 -1.363

21 PRIMFACTRS-00023 -152.530 a8, 63.264 14.333 -6.998 -5.138 -4.434 -4.935 -1.070

22 PRIMFACT RS-00031 -138.187 a5 53.063 13.106 -7.510 -6.547 -3.680 -4.412 -0.998

23 PRIMFACTRS-00037 -99.244 35.382 11 -14.020 -5.777 -3.895 -4.173 -0.832

24 PRIMFACTRS-00041 —£4.525 32.108 2 -10.744 -5.887 -3.999 -3.351 -0.749

| ] o i
Figure 8. Screen forms of mode 5.5 of " Eidos' system,

with fragments of statistical system-cognitive models
created in mode 3.5

Turning to the second figure 8, we see that instidied range of natural
numbers: {1-65535} different number of numbers wilifferent levels of
systemicity.

Table 12, formed by the
https://www.researchgate.net/publication/3602248digram, shows natural
numbers of varying complexity.

The complexity of a number is the number of prime factors on which it
is spread.

For primes, the complexity is 1, they are givemhia 1st column of Table

12.
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Table 12- Natural numbersof different level of systemicity
from the range: {1-65535} (fragment)

o — N ™ < Lo
T || 2|28 ) x e N A A o T o
= = = = = = = = = s s s s s s
] o] o] o] o] o] o] o] o] o) o) o) o) o) o)
(@] O (@] O (@] (@] O O O O O O O O O
1 8 16 32 64 128 256 512 1024 2048 4096 8192 | 16384 | 32768
2 12 24 48 96 192 384 768 1536 3072 6144 | 12288 | 24576 | 49152
3 18 36 72 144 288 576 | 1152 2304 4608 9216 | 18432 | 36864
5 10 20 40 80 160 320 640 | 1280 2560 5120 | 10240 | 20480 | 40960
7 14 27 54 | 108 216 432 864 | 1728 3456 6912 | 13824 | 27648 | 55296

11 15 28 56 | 112 224 | 448 896 | 1792 3584 7168 | 14336 | 28672 | 57344

13 21 30 60 | 120 240 480 960 | 1920 3840 7680 | 15360 | 30720 | 61440

17 22 42 81 | 162 324 648 | 1296 | 2592 5184 | 10368 | 20736 | 41472

19 25 44 84 | 168 336 672 | 1344 | 2688 5376 | 10752 | 21504 | 43008

23 26 45 88 | 176 352 704 | 1408 | 2816 5632 | 11264 | 22528 | 45056

29 33 50 90 | 180 360 720 | 1440 | 2880 5760 | 11520 | 23040 | 46080

31 34 52 | 100 | 200 400 800 | 1600 | 3200 6400 | 12800 | 25600 | 51200

37 35 63 | 104 | 208 416 832 | 1664 | 3328 6656 | 13312 | 26624 | 53248

41 38 66 | 126 | 243 486 972 | 1944 | 3888 7776 | 15552 | 31104 | 62208

43 39 68 | 132 | 252 504 | 1008 | 2016 | 4032 8064 | 16128 | 32256 | 64512

47 | 46 70 | 135 | 264 528 | 1056 | 2112 | 4224 8448 | 16896 | 33792

53 | 49 75 | 136 | 270 540 | 1080 | 2160 | 4320 8640 | 17280 | 34560

59 51 76 | 140 | 272 544 | 1088 | 2176 | 4352 8704 | 17408 | 34816

61 55 78 | 150 | 280 560 | 1120 | 2240 | 4480 8960 | 17920 | 35840

67 57 92 | 152 | 300 600 | 1200 | 2400 | 4800 9600 | 19200 | 38400

71 58 98 | 156 | 304 608 | 1216 | 2432 | 4864 9728 | 19456 | 38912

73 62 99 | 184 | 312 624 | 1248 | 2496 | 4992 9984 | 19968 | 39936

79 65 | 102 | 189 | 368 729 | 1458 | 2916 | 5832 | 11664 | 23328 | 46656

83 69 | 105 | 196 | 378 736 | 1472 | 2944 | 5888 | 11776 | 23552 | 47104

89 74 | 110 | 198 | 392 756 | 1512 | 3024 | 6048 | 12096 | 24192 | 48384

97 77 | 114 | 204 | 396 784 | 1568 | 3136 | 6272 | 12544 | 25088 | 50176

101 82 | 116 | 210 | 405 792 | 1584 | 3168 | 6336 | 12672 | 25344 | 50688

103 85 | 117 | 220 | 408 810 | 1620 | 3240 | 6480 | 12960 | 25920 | 51840

107 86 | 124 | 225 | 420 816 | 1632 | 3264 | 6528 | 13056 | 26112 | 52224

109 87 | 125 | 228 | 440 840 | 1680 | 3360 | 6720 | 13440 | 26880 | 53760

113 91 | 130 | 232 | 450 880 | 1760 | 3520 | 7040 | 14080 | 28160 | 56320

127 93 | 138 | 234 | 456 900 | 1800 | 3600 | 7200 | 14400 | 28800 | 57600

131 94 | 147 | 248 | 464 912 | 1824 | 3648 | 7296 | 14592 | 29184 | 58368

137 95 | 148 | 250 | 468 928 | 1856 | 3712 | 7424 | 14848 | 29696 | 59392

139 | 106 | 153 | 260 | 496 936 | 1872 | 3744 | 7488 | 14976 | 29952 | 59904

149 | 111 | 154 | 276 | 500 992 | 1984 | 3968 | 7936 | 15872 | 31744 | 63488

151 | 115 | 164 | 294 | 520 | 1000 | 2000 | 4000 | 8000 | 16000 | 32000 | 64000

157 | 118 | 165 | 296 | 552 | 1040 | 2080 | 4160 | 8320 | 16640 | 33280

163 | 119 | 170 | 297 | 567 | 1104 | 2187 | 4374 | 8748 | 17496 | 34992

167 | 121 | 171 | 306 | 588 | 1134 | 2208 | 4416 | 8832 | 17664 | 35328

173 | 122 | 172 | 308 | 592 | 1176 | 2268 | 4536 | 9072 | 18144 | 36288

179 | 123 | 174 | 315 | 594 | 1184 | 2352 | 4704 | 9408 | 18816 | 37632

181 | 129 | 175 | 328 | 612 | 1188 | 2368 | 4736 | 9472 | 18944 | 37888
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3.4. Task-4. Model Verification

Evaluation of validity of models in the "Eidos" $§®1 is carried out by
solving the problem of classifying objects of tmairting sample according to
generalized class images and counting the numbeu®fand false positive and
negative solutions according to Van Riesbergen'sieBsure, as well as
according to the criteria L1- L2-measures prof. \E. Lutsenko, which are
proposed in order to mitigate or completely overemsume of the shortcomings
of the F-measure [8].

The validity of models can also be assessed bygpbther problems, for
example, forecasting problems, generating contawlt®ns, studying the
modeling object by studying its model. But thisnmre laborious and even
always possible, especially on economic and paliticodels.

In mode 3.4 of the Eidos system and a number adrsttthe validity of
each private model is studied in accordance widsehconfidence measures
(Flgures 9) N

© 3.4, 0606uLbopMa N0 A0 NPy pastuHT.kpT, Texyian mogens: TNFLY

0.664 | 14190.690 ) 3554

| eeseiie |
2 2716.392 e
0.52¢ 0.532 || B.598 | 1941.118 | 1376.374 | 2415.658
0.516 0.628 005650 10442.060 | 2404.158 | 12022.213 | s¢
0.515 0.521 0565 | 1245.245 535.067 |  s73.%27 | 11
0.507 0,411 028980 1969.661 | 3e13.aes '
0.702 0.853 0.808 | 1285.508 855.131
0.387 0.428 o820 3286.242 861.933

TIOMOLLIE 16 MEP3M AGCTOBEPHACTH TloMBULE 10 USCTOTHEIM PACTPERBASHIAN TRTNFPEN I (TPFPLTNFN] | (TFIAT+F100 ‘2803TE LHTEPEAN CrASKUESHIA

= |

FreaDo0013,iy A a - ]

Yucno TP,TN,FP,FN pewuenuit B mogenu: 4. INF1, nHTerpansHbI KpUTEPUM - CYMMa SHaAHWUMN
"ACK: 3 YPOBHA HaTy Yncern, Kak CUCTEM NPOCTbIX MHOXUTENEn"

50 40 30 20 10 20 30 40 50 &0 70 80 20 100

4
“4 eweumﬁ K it TNEP, FNTP: 54 4 % ® 29.04. ZUZZ 12:30:53
eeeeee ) S vion ypomn cxoa. MAX dacr pacnp TNEP, FNTP: 120 % Tepaan crnsxiBaiA

Flgure9 Screen forms of mode 3.4 of " EIdOS" system,
with information on results of evaluation of validity of statistical and system-cognitive
models created in mode 3.5

Figures 10 show screen forms with helps of mode 3.4
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-
e Tosous no pexuman: 3.4, 4.1.3#: Bugsl nporno30s v MEPEl AOCTOBEPHOCTY MoZeser B cncreme "Jigoc-X++" ‘ == -E&J

Morowe no pessman: 34,4136 41.37.41.3.8 41.310° Buasl nporHos0s W Mepbl A0CTOBEPHOCTH MOAENEH B cUCTeMe "Finoc-»=++"

NOADKUTENEHLIA NCEBADNPOTHOS

Mpeanonosim, MOLEAL A&ET TakoH NporHoS, 4To BbinaneT Boel U1, W2 13 u 4, 1 b W B ToHATHO, 4T0 M3 BCErD ATOMD BRINAAET MWL YTo-To oaHo. B aTam caydae mogens He

MPEACKAKET, HTO HE BLINGAET, HO 38T0 0Ha 0GASSTENLHO NPEACKAKET, 4T0 BbinafeT. 0AHAKE NPW ATOM 04eHE MHOMD OFLEKTOR GUIET OTHECEHD K KAACCAM, K KOTODEIM OHK HE OTHOCATCA
Tarna BEPOATHOCTE MCTHHHO-MONDHHTENRHBI PEWEHWIA Y MOAEW tneT 176, 3 BEPOATHOCTE NOKHO-MONDHWTENLHBLIX PeteHME - B/6. AcHo, yTo Takoll NporHos Secnoneseq, NCaTaMy oH

W HE3EaH MHOA NCEEA0NPOrHOZ0M,

OTPUUATENEHBLIA NMCEE NONPOTHO A,

MpeacTasir cetie, o Ml BEISPACHIEAEM KYGUK © B TPaHAMM, W MOAEE NPEACKASHIBAET, NTO HUYEMD HE BEINSAET, T.8. He BEINaeT Hi 1, Hi 2, i1 3, Hit 4, Hu 5, Hu B, Ho wTo-To us

3TOr0; ECTECTEEHHD, 0GAZSTENEH BEINAGET. KOHEYHO, MOAE b HE NPEACKA3ANa, YTO BEINALET, 38T0 OHA O4EHE XOPOWO NPEACKAZANA, HTO He BhinateT. BepoATHOCTE MCTHHHO-OTPHUATE Mk
Hel¥ PEWEHARA Y Mogem Guget 576, 3 BepOATHOCTE AOKHO-OTPMUATENEHER peweHii - 1/6. Takoil NPOrHOS ropasno ADCTOBEDHEE, Yei NON0KMTENLHEIA NCEBA0NPOrHOE, HO Ta®e BECNoese,
WAEANEHLIA MPOTHO 3.

Ecin & ciydae © KYGAKOM Mibl NDOrHOSMDYEI, 4TO BEINALET, HANPKMED 1, 14 COOTEETCTEEHHO NPOrHOHPYEr, YTo He Beinager 2, 3, 4.5, 1 B, T0 3T0 MAEANEHEIA NDOrHO3, HIELWA,

£CM oH ocywectenaeTca, 100% 40CTOBEPHOCTE MASHTHPHK SLMM W HE UAEHTHHKAUHW. FaeanbHEIi MDarHD3, KOTOPEIA NOMHOCTER CHAMAET HEONPEAENEHHOCTE O GYIULEM COCTOAHUM OBbEKTa
MPOrHOZHPOESHHR, HA NPAKTHKE YIASTCA NOYHHTE KDAIRHE PEAKD M OGEIMHD Ml MMEEM A8/10 € PEANEHEIM NPOrHOZOM.

PEANBHEIA NPOCHO 3

Ha npakTike il 48IWE BCEro CTAMKHBAEMCA MMEHHD © 3THM BMG0M NPOrHO33. PEANbHEI MPOrHOS YMEHELSET HEONPEAENSHHOCTE O SYAYUIEM COCTORHMA OFBEKTA NPOrHOSMPOBAHIS, HO HE
AOSHOCTEHD, K&K MGEaNEHEIA NDOMHO3, 8 OCTSEARET HEKOTOPYID HEOMPEAENEHHOCTE HE CHATOM. HanpMvep, 408 UrpansHoro KYGHKa AeNaeTCA TAKaN NPOrHoS: BenaaeT 1w 2, u,
COOTEETCTEEHHO, He Beinadet 3, 4, 51 B. MoHATHO, 4T0 NOAHOCTER Ha MPAKTHKE TAK.0IA NPOTHO3 HE MOKET OCYWECTEMTECA, T.K. BADUSHTE BEINALEHUA KYGHKS NETEpHATUEHEI, T.2,

HE MOMET BEINACTE 0qHOBPEMEeHHD M 1, 14 2 MoaTomMy Y peantHoro NporHo3a BCeraa SYeT ONpPEAeneHHan OWMEK.S ULEHTUPUEAUMM, COOTEETCTEEHHO, ECAM HE OCYWECTEWTCA OAHH WX
HECKOMBKD M3 MPOTHOZMPUEMBE BAPUEHTOR, TO BOSHUKHET W OLWEKa HE HOSHTUPUEALMM, T.K. 3T0 HE NPOrHOSHPOBANOcE Mogebo. Teneps npencTaeue cefie, wro y Bac He 1 kySiuk u
MPOrHOS 80 MOBEAEHHS, 3 THICAYM, TOMLE MOKHD NOCHUT AT CPEAHEESEEWEHHEIE XSPAKTEDHCTHRM BCEX 3THR BUAOE NDOrHOZ0E,

T akir 06pa30M, £CH NPOCYMMMPOBATE YMCA0 BEPHO MAEHTHPHUMPOBAHHEX H HE MGEHTIHPHUMPOEAHHER OFBEKTOE M BENECTE YWCAD OWMGOYHD UAEHTUBHUMPOBAHHEX H HE
WEHTUPUUMPOEHHEIX OFBEKTOR, & 38T PASASAMTE Ha YWUCD BCEX OFBERTOE TO3T0 W GY1ET KPUTEPHIA KaYSCTEA MOASM (KASCCHPUKATORE], YHTEIESIOWIAA KaK &€ CNOCOSHOCTE BEPHD
OTHOCHTE OFBEKTEI K KASCCAM, KOTOPEIM OHW OTHOCATCA, Tak M 88 CNOCO0HOCTE EBPHD HE OTHOCHTE OBEKTEI K TBM KAACCAM, K KOTOPEIM OHW HE OTHOCATCA, JTOT KPHTepHi NPeanokeH 1
peanusoeaH B cioTeme 'Jinoc! npod. E.B.Myuenko & 1934 rogy. 313 Mepa QocTOBERHOCTH MOQenH NPEANDNar 38T 463 BapWaHTa Hoprupoekw: 11, +13 {0, 1}
La=[ TF+TN-FP-FN]/[TP+TN+FP+FN] [Hopruposka:; §-1.+1})

b=(T+[TP+TH-FF-FM]/[TP+TN+FFP+FM]1¢2 [nopruposka; 10,1}

rae konHIecTE: TF - MCTHHHO-NONOHHTEAEHETK PEWeHME; TH - MCTHHHO-OTPHLETEABHEX PeWeHMI; FP - noskHO-NoN0KMTEAEHE: PewenMi; FN - N0KHO-OTPHUATENEHEIX PELUEHHI;

K.nacchueckan F-mepa ocToEepHOCTH Mogenei Ban Puzteprena [konoHka BeI0engHa apro-ronyGeit foHom):
F-mera = Z[Precision*Recall)/(Frecision+Recall - nocToeepHocTe Monenu

Precision = TPATP+FP] - TouHoCTE Mogenu;

Recal = TPATF+FN] - noaHoTa mogenu;

L1-mepa npod.E.B.MyueHkD - HEYETKOS MYETHKNACCOEDE 0G0GWEHHE KNaccHueckoi F-mepel ¢ yieTom CHMM yposred croncTea [KONDHKA BELENEHA APKO-3ENEHEINM ROHOM]:
L1-mera = 2*(5Precision*SRecalll/[SPrecision+SRecall]

SPrecision = STPASTP+5FF] - TOUHOCTE G YYETOM CYMM YDOBHEN CHOLCTEA;

SRecall =STPASTP+5FM] - nonHOTa C Y4eTOM CYMM YPOEHEN CHOLCTES;

STF - Cyrma MOQYNEN CROLCTEA MCTHHHO-NONMKMTENEHBIR PeweHni; ST - Cyrva mMooynel CROOCTES MCTHHHO-OTPHLET BBHER PELLEHIIA;

SFP - Cymra moaynest CROQCTES NOAHO-NONGKHTENEHE pewermi; SFM - Cymria MOYneR CROACTES NOHKHO-OTPHUETENEHEIX PELIEHH,

L2-Mepa npow.E.B.MyueHKo - HEYETHOE MYNBTHINaCCoB0e 060G EHHE Knacckueckoi F-mepbl ¢ yietor CPE IHME ypoBHEl coacTBa (KONOHKA BbIENEHA ETIM POHOM]:
L2-mera = 2<(APrecisionaRecall/[APrecision+&R ecall

APrecision = ATPAATP+AFP] - TOMHOCTB © YYETOM CPEAHME YPOBHEN CHOACTEA,

ARecall =ATPAATP+AFN] - NOAHOTE © YYETOM CPEAHMWE YPOBHEH CHOACTEA,

ATP=STP/TP - CpeaHee moayneil CrOnCTEa HETMHHO-MONOHMTENBHEN peleHui; AFM=5FN/FN - CpegHes Moayneil CROACTES HCTHHHO-OT PUUATENEHBIR PELIEHIHE;
AFP=5FP/FP - CpenHes mMonynel cOCTES NOMHO-NOAOHMTENLHE peweHE AFN=5FN/FN - CpeqHes Moaynei cXoncTEa N0MHO-OTPUUATENHBIX PELLEHIE

CTpokM C© MaKCUManbHBIMK SHANEHHAMM F-repil, L1-tepbl 4 L2-MEphl BEIENEHL! $OHOM UBETA, COOTBETCTEYOLIEND KONOHKE.

Wz rpa®HiKos YACTOTHER PACMPEAEMEHME HETHHHO-MOAGHKTE A HBEE, WETHHHO-OTPHUATE AbHBIE, A0HO-NON0HHTEABHLIX W N0HHO-OTHILATEAbHBIX PEUIEHAN BHAHO, YT0 Yet BBILE MO1YIL YROEHR
CHOACTES, Teht BOLIIE A0 HETHHHGIY PEWEHKA. 3T0 SHAHHT, YTO MOAYNL YDOBHR CHOACTES ABAAETCA ANEKESTHOM MEPDA CTENEHW METUHHOCTH DELLEHWA W CTENEHH YBEPEHHOCTH CHCTEMG
B STOM petieHiH. NoaTomy cucTera "3 400c" MMeeT al8KBATHBIA KPUTEPUH ADCTOBERHOCTI COSCTEEHHLI PEWEHMEA, & NOMOLLK KOTOROFD OHA MOMKET OTEHALTHOBATE SABEAOMO NDHKHEIE DELIEHIA

Nyueriko E.B. MHBapHaHTHOE OTHOCUTENBHO OFLEMOE aHHBIX HEYETKOE MUALTHENSCCOBOE 0606IWEHMHE F-Mepbl A0CToBEpHOCETH Moaenel Ban Pustiepreqa B ACK-aHanuse
ucueTeme “Aigoc” 4 E.B. MyueHko /4 MondTemaTieeckui CeTeB0M 3 NeKTPOHHLIN HaY4HLIR #ypHan KySaHckoro rocylapeTEEHHOMD SrpapHoro YHHEEpCHTETa (HaydHen
stypHan KyslAY) [3 nextporHen pecype). - Kpachonap: Kusfald, 2017, - M:02(126). C. 1 - 32. - DA [article [D]: 1261702001, - Pesum goctuna:

http:#/ej kubagro /201 7/02/pdf/00 pdf, 2 ynon

(9]

Momolys no pesmy 3.4, (C) Cucrema "IAAOC-K++" e [

Pesint 4.1.3.11. PACYET M TPAPHUUECKAA BUAYANUAALMA YACTOTHEI: PACNPENENEHKMA YPOBHEMA CXOOCTRA

Mo Hamarwio kHonok: [TR.THLFPFN] [TP-FPLITH-FN]L. [IT-FIAT +F)*100] orofpaskaorca rpadsMg YACcTOTHBE PACMPELENSHIMA ANA MOEM H MHTErPanEHOr D KEHTEPMA TOR CTROKH, Ha
KOTOPOR & 3KPaHHOR fopre 3.4 cTout kypcop. [0 kavky Ha kHonke: [[T-F]AT+F)*100] BeiBonATCA rpadiky YacToTHe pacnpegenesqi: [TP-FP)/TP+FPI100 b [TH-FM)ATH+FHT 00
rag

TP-Tue-Pozitive; TN-Tue-Megative; FP-Fake Pasitive; FM-Falze-Megative, KoaMiecTES HCTUHHEIX M AGHKHEIX NOAGKMTEAEHEIN M OTRMLETEAEHEIX PELIEHHI,

Nyuenko E.B. MHBapHaHTHOE OTHOCHTENEHD OFbEMOE AAHHLIK HENETKOE MUNETUKAACCoE0E ofodwetke F-mepel nocTosepHocTH Monensil Ban Puateprena s ACK-aHanuae u cucteme "Jinoc”

¢ E.B. NMyuerko ¢/ MonuTemaTHIeckME CETEEMM 3AEKTPOHHEIN HEYYHEIR #ypHan KUSaHCKOra rocyl apcTEEHHOMD arpapHoro YHUEEPCUTETa [H ayuHei wupHan KysMAY) [3aekTponHen pecypc]
- KpacHonap: KysFaY, 2017, - NeD2(126) C. 1 - 32 DA [article ID]: 1261702007, -Pesir aoctyna: http://ej kubagro. ru/201 7/02/pdf /01 pdf, 2 ynn

MpurepHee rpaducd TR, TN FP.FN, a takske F-mepe v kpurepues L1, L2 npu ysenuyeHM ofbema BEIGOPKI:

Konwuectso " LS L2- mop npods.E BNy
pewenmi ™ TP FP N [ o aBLEMA GO

s L LR F_MERA
nia
om0
=0 000 100 2000 2500 2000
O6new puibopxw s DTG By B Bopae

Figure 10. Screen forms of mode 3.4 of " Eidos’ system
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From the screen forms presented in Figures 9,ntheaseen that when
solving the problem of identifying the level of ssmicity of a natural number
by its properties, good results were obtained, Wwhrdicate the presence of
sufficiently strong and pronounced laws and theti@hships between the
properties of natural numbers on the one hand bhedevel of systemality of
these numbers, on the other hand: the reliabilitthe INF4 model by Van
Riesbergen F-measure is 0.808. Only 0.015 lesabily of the INF1 model:
0.793, which demonstrates the most reasonablediyfrequency distributions
of the number of true and false, positive and negaolutions:

- for positive solutions at all values of the level of similarity, the nuenb
of true solutions significantly exceeds the numtifefialse solutions;

- for negative solutions at all values of the difference level module 3% an
higher, the number of true solutions significarglceeds the number of false
solutions.

3.5._Task-5. Select the Most Reliable Model

All subsequent problems are solved in the most reliable model.

The reasons for this are simple. If the model Iglythen:

-_the identification of an object with a class is valid, i.e. the model
classifies the objects to which they actually bglon

- forecasting is reliable, i.e. the events that are predicteédadly occur;

-_making decisions adequately (reliably), i.e., after implementatafrthe
adopted control decisions, the control object yeaiinsitions to the target future
states;

- The study is reliable, i.e. the conclusions obtained assaltef the study
of the model of the modeling object can be riglatiributed to the modeling
object.

Technically, the selection of the most reliable wlad carried out in the
5.6 mode of the Eidos system and passes quicku(€ill). This is only
necessary to solve the problem of identificatiod prediction (in mode 4.1.2),
which requires the most computational resourcestaer@fore is solved only for
the model specified by the current one. All othalicalations are carried out in
the Eidos system in all models at once.
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L) 5.6. Buibpata Mo

- 3a0alTe TEKUWYK CTAT. MOGENE WA FMOgENs SHAHM

CTatucTHyeckue Gazel:

" 1. ABS - yacTHEIA KPUTEPHI, KONMYECTED BCTPEY COMETaHME: 'knacc-npraHar’ § 0fbekToE 00YY. BEIGOPKM
™ 2 PRCT - 4acTHEIE KEPHTERHE: Yo, BEROATHOCTE i-70 MPMSHAKa CPE0M NPHSHAKOE OFBEKTOE [-r0 KNacca
" 3 PRCZ - yacTHRIN KOWTEQME YCN0BHAA BRpOATHOCTE M0 NPMSHAKE Y OFBEKTOE [-ro KNacca
CUCTEMHO-K O HUTMEHEIE FOgenit [B askl SHaHME):
4. IMF - 4acTHEI EpHTEpME; KOAWYECTED SHAHME No A Xapresdy; BepoATHoCTH 1s PRCT

5. IMFZ - yacTHEIN EDMTERME; KONMYECTED SHAHWE Mo A Xapkesrqy; BepoAaTHoCTH w3 PRCZ

. IMF3 - YacTHRIN EDMTEQUE FW-KBEA0DAET, DASHOCTH MEKLY PAKTHYECK UMY W U0 aEMBINA 305 YACTOT atdLE

ToAMFA - yacTHel kpumepui; BOI [Return On Investment); eepoatHocTr wz PRCT
3. INF5 - yacTrem kpumepui: ROI [Return On Investment); sepoArHocTi W PRC2
9. |MFE - 4acTHEIN ERMTERME pasH. YoM OBSYCN. BEPOATHOCTEN; BEpOATHOCTH W3 PRCT

TOIMNFT - 4aCTHEIR KpUTEPIE pasH. Yol | Se3ycn BepOATHOCTER, BEpOATHOCTH M3 PRCZ

F.aK sanaBaTE NApaMeETpel CUHTESA MOoge ek
B kayecTEe TEKYWEHM MOKHD ZA0ATE MOGUK M3 PAHES PACYMTaHHER B pexdrar 21, 3.2, 3.3 uny 3.4 crar. mogenei
W FMOGENEN SHAHWI, HO 00 MCCNEA0ESHHMA AOCTOEEPHOCTH MOLENEH B pesidre 3.5 peroreHyeToA BLISPATE B KadecTEe
Teryw el Gasy sHaHWA [MF1. Creicn Mogensi SHaHWE, NpUrEHAErER B cHoTere A A0ocwi++" packpbm B NYGAMEaLMUAN,

pastELEHHER N0 angpecatd hitp: /e kubagroordaidozdndes htm, kttps A fwisn bwirpe, comfiler/ 793311/

Ok Cancel

e s6. BriBpaTs MOAENR W CAENAT:

CTEI,IJ,MH HWCAOAHEHHA NPOLECCS

OMNEPALMA: MPUCBOEHWME MOOENK "INF3" CTATYCA TEKSWER MOOENK:

1/7: KonMpoBaHKe B MACCHEL MTOMOELX CTROK M CTONBUO0E TEKYWER MoAenW-[0ToED

2{7: MepeHOC HHPOPMELMK M2 TEKYWER MOAENW B Bazkl knaccoe: Classes W Gr_ClSc-ToToeo
3/7: MepeHOC HHQOPMALKMK M2 TEKYWER MOAENM B Bazkl NpyaHakoe: Altiibutes W Gr_OpSc-MoTtoeo
47 PacueTt 2HaYMMOCTH KNaCcC.M onyc.wkan-Cepoc cyMmMaTopoe - [oToso

b{7: PacueT aHEYMMOCTH KNACC.H ONUC.Wkan-HakonneHWe AaHHEX - T0TOED

B{7: PacueTt sHaUMMOCTH KNacc.M onqc.wkan-JopacueT - MoToED

{7 3anuce MHpopMauMK o TekYWeR Moaenk- MoToEo

Bucop monenn zHaHuA "INF3" B kavecTBe TEKyLLER Npowen yonewHo!!!

HDDFHDS BPErEHI HCNOAHEHHS

Havano: 01:02:03 Okonuanue: 1:02:03

MNpowno: 0:00:00 Ocranock: 0:00:00

Figure 11. Screen forms of mode 5.6 of " Eidos’ system:
To Set the Current Model

3.6. Task-6. System identification
and forecasting. Integral criteria
When solvingthe problem of identification, each object of the recognized
sample is compared by all its features with each@fgeneralized class images.
The point of solving the identification problem tisat when determining the
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belonging of a particular object to a generalizaedge of a clasgverything that
Is known about objects of this class, at |east the most significant about them, that
is, how they differ from objects of other classes, becomes known by anal ogy.

Identification and prediction tasks are interraflatnd differ little from
each other. The main difference between them is wheen identifying the
values of properties and the belonging of theahio the class belong to one
point in time, and when predicting the values famftors relate to the past, and
the transition of the object under the influencetluése factors to the state
corresponding to the class belongs to the futuigue 3).

The problem is solved in the model specified aserur since it is very
time consuming in computational terms. True, usirggaphics processor (GPU)
for calculations, this problem has practically beemoved.

The comparison is carried out by applyingn-metric integral criteria,
which are currently used in the Eidos system. Thieegral criteria are
interesting in that they are corréist non-orthonormal spaces, which are always
found in practice, and are noise cancellationrflte

3.6.1. Integral criterion "Sum of knowledge"

The integral criterion "Sum of knowledge" is the total amount of
knowledge contained in the system of factors ofousr nature that characterize
the control object itself, control factors and #mwironment, about the transition
of the object to future target or undesirable state

The integral criterion is an additive function @etparticular knowledge
criteria presented in help mode 5.5:

Ij :(rij’l:i)-

In the expression, a scalar product is indicatedparentheses. In
coordinate form, this expression has the form:

M
|j:;|ij|_i,,

where:M is the number of gradations of descriptive scékestures);

Iij ={l ij} - jth class state vector;

I: ={L}- a vector of the state of the recognized objeut|uding all

types of factors characterizing the object itsebintrolling impacts and the
environment (array-locator), i.e.:

°Unlike Euclidean distance, which is used for suatppses most often
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1, ecnu i — it paxmop Oeiicmeyem;
L. =<n,20e:n>0, ecrui —u gpakmop deticmeyem c ucmurnocmsio N,

0, eciu | — it hakmop ne deticmeyem.

In the current version of the Eidos-X + + systene, toordinate values
of the state vector of the recognized object waken to be either O if there is
no sign, or n if it is present in an object witheinsity n, i.e. it is represented n
times (for example, the letter "0" in the word "Kiils represented 3 times, and
the letter "m" - once).

3.6.2. Integral criterion "Semantic resonance of knowledge"

The integral criterion " Semantic_resonance of knowledge' is the
normalized total amount of knowledge contained in the systd@nfactors of
various nature that characterize the control ohjsetf, control factors and the
environment, about the transition of the objecfuture target or undesirable
states.

The integral criterion is an additive function detparticular knowledge
criteria presented in help mode 3.3 and has thma:for

l; _#i(lu _I_j)(l—i ‘E)'

oo M =

where:

M  -number of gradations of descriptive scales (feajure I_,-
average informativity by class vectork- average by object vector;

O; is the standard deviation of the partial knowledgkeria of the

class vectorg, isthe standard deviation of the vector of the cbjeeing
recognized.

Tij ={1,}- a vector of the state of the j-th class, ={L,}avector of the

state of the recognized object (state or phenomenpaluding all types of
factors characterizing the object itself, contraglimpacts and the environment
(array-locator), i.e.:

1 ecau i — 1t hakmop devicmsyem;
L, =<n,e0e:n>0, ecau i — i pakmop deticmayem ¢ ucmunrocmuio N,

0, ecnu | — 1t paxmop e deticmsyem.
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In the current version of the Eidos-X + + systene, toordinate values
of the state vector of the recognized object waken to be either O if there is
no sign, or n if it is present in an object witheinsity n, i.e. it is represented n
times (for example, the letter "0" in the word "Kiils represented 3 times, and
the letter "m" - once).

The given expression for the integral criterion itfa@tic resonance of
knowledge" is obtained directly from the expressionthe criterion "Sum of
knowledge" after replacing the coordinates of rplitd vectors with their

L, -L
’ Li - I

o, o,

scalar product of two standardized (unit) vectdrslass and object. There are
many other methods of rationing, for example, bihgisplines, in particular
Iij - I jmin Li — Lmin

max _ | min ? i [LMmax Lmin !
j j

other types of integral criteria. But they are watrently implemented in the
Eidos system.

-,

Therefore, in essence, it is also a

standardized values;, -

linear interpolation: |, - This allows you to propose

3.6.3. Important mathematical properties of integral criteria

These integral criteria have very interestmgthematical properties that
provide him with important advantages:

First, the integral criterion hasnon-metric nature, i.e. it is a measure of
the similarity of the class vectors and the objedt, not the distance between
them, but the cosine of the angle between them.,iti..s an inter-vector or
information distance. Therefore, its applicatiorc@rect innon-orthonormal
spaces, which, as a rule, are found in practicaramdhich the application of the
Euclidean distance (Pythagorean theorem) is incbrre

Secondly, this integral criterion is a whiteoise suppressingilter, which
is always present in empirical raw data and in nedased on them. This
property of suppressing white noise appears in ¢higerion the brighter the
more descriptive scales in the gradation model.

Thirdly, the integral similarity criterion is a quantitagi measure of the
similarity/difference of a particular object withgeneralized class image and
has the same meaning as fhaction of belonging of an element to a set in
fuzzy Lotfi Zade logic However, in fuzzy logic, this function is given a priori
by the researcher by choosing from several posgplions, and in ASK
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analysis and its software toolkit, the Eidos imgglht system, it is calculated in
accordance with a well-founded mathematical modelty based on empirical
data.

Fourth, the value of the integral similarity criterion a& adequate self-
assessment dhe degree of confidence of the system in a positive or negative
decision about the belonging/non-belonging of thgect to the class dherisk
of error in such a decision.

Fifth, in fact, the recognition calculates the coeffitse |; of
decomposition of the function of the objdgtinto a series according to the
functions of classel, that is the weight of each generalized class image in the
object image is determined, as described in matialde monographs [46, 50].

3.6.4. Output forms based on identification
and forecasting results

Figures 12 show the screen forms of 4.1.2 Eidositifigation and
prediction mode:

- on thefirst screen form, the processor type and algorithncddculation
are set;

- the second screen form shows the execution stages and tleedst of
the end time;

- thethird screen form shows a fragment of the main menhesystem
(subsystem 4.1.3.), Which shows various output $olrased on the results of
recognition.

) 4.1.2. NakeTHos pacnosHaEaHWE B TEKYILEHR MOASMMW l-:"'|'@‘|_ihl

e

Ha kakor npoueccope ERINONHATE pacnozHAEIHME!

{* Ha ueHTpankHar Npoueccope [CPLE

" Ha rpapuyeckor npoueccope [GPU]

Janame ANFOPHTH MOEHTHRMKALMH

(" K.naccHyeckMi, pataTasT AonsLwe

{» YnpoweHHeM, padoraet GeicTpes

tonens onA pacno3HaBaHWA Sa0aeToA B pexuie 56

LCancel
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€9 4.1.2. Naxetroe pacnosHaeanve, Texyuas Moaens: INF1” l | oSl |

LCTaguH HENonHEHHA Npouecca-

OMNEFALMA: NAKETHOE FACNO3HABAHIKME B TERSIWEA MOOENM "INF1"

1/11: CPlU-pacnozHaeaHuWe 06 ekTOE pacnosHaEaeMoi Exgopky: 100.00000002%:-ToToe0

2/11: PacyeT pacnpeneneHui yooBHeR CxoOCTES BEPHO M OWKE MaeHT o8 vekToe; 100.0000000%- MoToe0

3/11: CosnanHKe CHATEX NOAHEX GOpM PESYALTATOR DECA03H Mo ABYM MHTErp.KrpKT. 100.0000000%- MoToen

4i11: Cozpanue noop Harn.gopHel "O6verT-Rknacosl”. FIHT.KpUT -koppenauqa: 100.0000000%- MoTosa

M | 51 Coznanue nogp Harn.gopme: "OtekT-knacce". MIHT.EpUT -cyMma Hd.: 100.0000000%- ToToeo

6{11: Coznanue uTorosail HarnanHoA coprel "OfsexT-knace. MIHT kpuT -koppenauqs: 100 0000000%- MoToso

i | 711:CoznaHHe MTOrOEOM HArNAaHoMA doprel: "O6bekT-knacc”. MIHT KpKUT.-cyMMe MHd.: 100.0000000%- FoToso
8/11: Co=nanKe NOApOGHOR HArNAOHOH dopmel: "Knacc-oSeekTe”, FIHT.kpWT -Koppenauwa: 100.0000000%-MoToeo
9/11: Co=naHKe NoapoBHOM HarnaoHoH dopmer: "KnaccogeekTe”. MHT.kpWUT ~cyrmma MHg.: 100.0000000%- ToToBo
10/11: CospaHue MTorosoi HarnaAHoA doprtel "Knacc-ofsekTe KIHT kpWT -koppenauqa: 100.0000000%-MaToso
11/11: CoanaHK{e HTOroBor HErNAAHOA hopMbl "KNSCCc-06BeKTE" . VIHT. KpUT -cyrMa WHd.: 100.0000000%- ToToB0

i MAKETHOE PACMO3HABAHWE OGLEKTOB PACMO3HABAEMOW BLIEOPKH JABEPIWEHO YCMEWHO !
NPOrHos BREMEHH HENOAHEHUS
Hasano: 08:21:34 DOronvanue: 8:35:07

100% Ok
Mpowno: 0:13:32 Ocranocs: 0:00:00

4.1.3.1. Noapobro HarnagHo: "O6bexT - knaccnl™
4.1.3.2. NoapoGHo HarnagHo: "Knace - o6vexTol”
4.1.3.3. UToru HarnsgHo: “O6bexT - knacc”
4.1.3.4. Toru HarnsgHo: “Knacc - o0vexr™

4.1.3.5. Nogpobro cxato: “0O6bexTwl - knaccol”

4.1.3.6. 0606w dopma no OCTOB.MOGENEI NPH PA3HLIX HHTErPanbHbIX KPUT.
4.1.3.7. O6o06w.cTar.aHanus pesynsTaToE MAEHT. N0 MOENAM i MHT.KPHT.
4.1.3.8. Crar.aHanu3 pesynst. WAEHT. N0 KNACCaM, MOGENAM M MHT.KPMT,
4.1.3.9. JocToBepHOCTb HAEHT.00LEKTOB NPK PasHbIX MOAENAX W MHT.KPHT.

4.1.3.10.loCTOBEPHOCT b WAEHT.KNACCOB NPH PAIHBIX MOAENAX W HHT.KPUT.

4.1.3. BuBoa peaplb:raron pPacnosHaBaHusA

4.1.3.11.06vequHeHune B ogHoI B CTPOK NO CAMbIM AOCTOBEPHLIM MOZENAM

Figure 12. Screen forms of identification and forecasting mode
4.1.2 of "Eidos" system

3.7. Task-7. Decision Support

3.7.1. Simplified decision making as inverse prediction task,

positive and negative information portraits of classes, SWOT
analysis

Predictive and decision-making tasks refer to eaitter as direct and
inverse problems:

- when predicting by the values of factors actinglte modeling object, it
is determined which future state it will pass unitheir action;

- when making decisions, on the contrary, accordin¢he future target
state of the modeling object, the values of facthat determine its transition
to this future target state are determined.

Thus, the decision task is inverse to the predidiask. But this is so only
in the simplest case: in the case of using SWOTyaisa(mode 4.4.8 of the
Eidos system) [9].
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Figures 13 show the screen forms of SWOT-analysislen4.4.8 of

"Eidos" system:

r —
@ 448, KDJ]MHE_C_FB_E_Hthﬁ__aBTﬁ_kpﬂ&a_'{}ﬂilﬂqu_aHH_i;lﬁ SWOT-aHanus knaccos ;Ee,qcra._a)._m_ACK'—__aHanu_’,a B CUCTEME "3iaoc”

(| | BoiGop Knacca. cooTBeTCTBYIOWero 6ynylieMy COCTOAHMIO 06beKTa yrnpaBneHus

1 -0,0000000 1] -0,0000000

2 0,0000000 0 0,0000000

3| LEVELCONS-31 042.0,2.3} (.0000000 1] 0.0000000

4| LEVELCOMS-4/10-2.3, 2.5} (0.0000000 1) 00000000

5| LEVELCOMS-5/10425, 2.7} (0.0000000 0 0.0000000

6| LEVELCOMS-6A10-{2.7, 2.9} (0.0000000 1] 0.0000000)
< i i [»

lMpenaTcTBYIOWME (PAKTOPB M CKUA WX BAWUAHWUS

SWOT-aHanu3 knacca:1 "LEVELCONS-1/10-{1 6. 1 8}" B monienu:6 "INF3"
Cnoco6CTEYOIME DAaKTOPbl M CHIa WX BIWSIHWAS

174153 PRIMFACTRS-00002  13955.433]
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Figure 13. Screen forms of SWOT analysis mode 4.4.8 of " Eidos" system
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From the diagrams given by SWOT, it is clear whpcbperties of natural
numbers are to what degree characters6 and to exteit uncharacteristic of
numbers, different levels of systemicity.

3.7.2. Advanced decision-making algorithm in ASK analysis

However, SWOT analysis (mode 4.4.8 of the Eidostesyy has its
limitations: only one future target state can b seme recommended factors
may not be technological and financial ability seu

Therefore, in the ASK analysis and the Eidos systamdeveloped
decision-making algorithm is implemented (mode @3)vhich, in addition to
SWOT analysis, the results of solving the predrctwoblem and the results of
cluster-structural analysis of classes and valuddactors, i.e., some results of
solving the problem of studying the subject area,adso used. This algorithm is
described in operation [10] and a number of subseigworks (Figure 14).

Step 1. Management sets managemgudls, that is, determines the future
target states of the management object. Usualigetastates in kind are the
quantity and quality of products, and in value terprofit and profitability. The
control object as a system, the efficiency of tleatml object asa system
property, increasing the system level of the control obgsta control target
(nonlinearity). The model reflects a certain legékechnology, so target states
that are not achievable in one model can be achlieva another with a large
number of factors.

Step 2 (see mode 6.4). Cognitive-targeted structuring and formalization
of the subject area (regime .2.3.2.2), synthes@ werification of models
(regime .3.5), we determine the most reliable eilby Van Riesbergen's F-
criterion and the L1 and L2 criteria prof. E.V. kabko (cut. 3.4). Increase the
level of systematics and adequacy of the contrggatbmodel (William Ross
Ashby principle).

Step 3. If the target state is one, then we go to stean@d, otherwise to
step 4.

Step 4. Otherwise, we evaluatéhe correctness of the set goals by
comparing the determination system of target stagesognitive clustering
(4.2.2.3) or based on the similarity matrix (4.2)2i.e., we determine whether
the target states are compatible, i.e., achievsibheltaneously, by the factors
that determine them, or they are mutually exclugaleernative) according to

the determination system and simultaneously umeithde.
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Lllar 1-i4. PykoBOACTBO CTaBUT Lenu ynpasneHus, T.e. onpeaensieT 6yayuine uenesbie
COCTOsIHUA obbekTa ynpasreHusi. OB6blYHO LeneBble COCTOSAHUA B HaTyparbHOM
BbIPaXXEHUWN - 3TO KOJIMYECTBO M KAYECTBO MPOAYKLUN, @ B CTOUMOCTHOM BbIPaXKEHUN -
npubbinb n peHtabenbHocTb. O6BEKT yNpaBrneHnsa Kkak cuctema, 3ppeKTUBHOCTb

Y

o6bekTa ynpaBneHus kKak CACTEMHOE CBOMCTBO, NOBbILLUEHNE YPOBHSA CUCTEMHOCTM
o6beKkTa ynpaBreHna Kak uenb ynpasneHus (HennmHenHoctb) . Moaenb oTpaxkaeTt
onpeaeneHHbll ypOBEHb TEXHOMOIMNA, MO3TOMY LiENEBbI€ COCTOSIHUS, HEAOCTUXKMMbIE B
OAHOWN MOAENUN, MOTYT OKa3aTbCH AOCTUXUMbIMU B A4PYroi ¢ 6onbLMM YMCIIOM (haKkTopoB

2

Lllar 2- (cm.pex.6.4). KorHuTuBHO-LEeneBas CTpyKTypusaumsa n dopmannsayms
npeameTHoun obnactu (pex.2.3.2.2), cMHTe3 n Bepudukauus mogenen (pex.3.5),
onpeaensiem HauGonee A0CTOBEPHYIO U3 HUX No F-kputepuio BaH PusbepreHa
n kputepmam L1 n L2 npod.E.B.JlyueHko (pexx.3.4). NoBbILLIEeHNe ypOBHA CUCTEMHOCTU
1 agekBaTHOCTU Moaenu o6bekTa ynpasneHunsa (npuHumn Yunesama Pocca 3wbu)

Lar 3-i. Ecrun
LieneBoe COCTOsiHUE OiHO,

TO nepexoanm Ha war 6.

Y

Llar 4-ii. lHaye oLileHMBaeM KOPPEKTHOCTbL NOCTaBMEHHbIX Lienei nyTem cpaBHEHUS
CUCTEMbI AE€TEPMUHALIMMN LIENEBbIX COCTOSTHNIA METOJ,0M KOrHUTUBHOM KnacTtepusaumm
(4.2.2.3) unn Ha ocHoBE MaTpuubl cxoacTBa (4.2.2.1), T.e. onpeaensiem, AsBNAIOTCA Nn
LeneBble COCTOAHUA COBMECTUMbIMU, T.€. AOCTMIKNMbIMWU OAHOBPEMEHHO, no obycnas-
NnuBaoLWNM NX 3HAaYEHNAMN hakTopoB, NN OHW ABNSAIOTCH B3aNMOUCKIOYaLWMMN
(anbTepHaTUBHbBIMUW) NO CUCTEME AE€TEPMUHALUN U OAHOBPEMEHHO HELOCTUXUMBbI

War 5-u. NocTtasneHHble uenun
yNpaBneHns KOPPEKTHbI, COBMECTUMbI,
A OCTUXUMbI O{HOBPEMEHHO?

Lllar 6-1. Pewaem 3agavy noanepikm NPUHATUA pELLEHWA B YNPOLEHHOM BapmaHTe
nyTem pelueHunss o6paTHoM 3aja4m NPOrHo3MpoBaHnNs B aBTomaTumsnposaHHom SWOT-
aHanuse (pex.4.4.8) AN KaXA0ro U3 LierneBbiX COCTOAHUN N 06 beauHAeM
peKkoMeHAOBaHHbIE 3HAYEHUs (paKTOPOB B O HY CUCTEMY YNpaBnsaioLwmnx pakTopoB

2

Lar 7-n. OueHuBaem TexHonornyeckne n uHaHCcoBbIE BO3MOXHOCTHU NPUMEHEHNA Ha
npakTuke peKoOMeHAOBaHHbIX Ha Wware 6 3HadeHuii PakTopos.

LWar 8-. Ecnun Takasa
BO3MOXHOCTb MMEETCS A BCEX 3HAYEHWN
daKkTopoB, TO NPUHUMAEM UX ANa peanusauun Ha
NPaKTUKE U BbIXOAUM U3 anroputma
NPUHATUA peLUeHuin

Lar 9-r. Ecnun ke Takoli BOSMOXXHOCTU HET, TO UCKIOYaeM U3 CUCTEMbI 3HAYEHUI
haKkTopoB, PEKOMEHA0BaHHbIX Ha Wware 6, Té N3 HUX, KOTOpble MO KaknmM-nmbo npuynHam
HEeT BO3MOXHOCTU NPUMEHUTb Ha npakTuke (pex.4.1.1) n nepexoanm Ha war 10.

v

Lilar 10-1. MporHo3unpyem pesyrbTaTbl NPUMEHEHUA HA NPAKTUKE COKPAaLLEeHHOMN
CUCTEMbI 3HAYEHUI (PAKTOPOB B KOTOPOI €CTb TOMbKO TE, KOTOPbIE ECTb peanbHas
BO3MOXHOCTb NMPUMEHUTb Ha NpakTuke (pex.4.1.2).

-i. CokpalyeHHas
cucTema 3HauYeHu PakTopos
NPUBOAUT K JOCTIKEHUIO
LeneBbiX COCTOSHUN?

Llar 12-11. 3ameHsAeM peKOMEHAOBAaHHbIE Ha Liare 6, HO yaaneHHble Ha ware 9
3HaAYEHUSA PaKTOPOB APYTUMU, CXOAHLIMU MO BUSHUIO HA OBBEKT yNpaBrneHus, HO
KOTOpPbl€ €CTb BO3MOXHOCTb Mcnonb3oBaTth (4.1.1). 3Tn 3HayeHnsa akTopos Ans
3amMeHbl BbIGMPAOTCA C UCMONb30BaHNEM KOTHUTVBHOIO KINacTEePHO-KOHCTPYKTUBHOIO
aHanusa 3HadeHunin pakTopoB (4.3.2.3) unu NnpocTo maTpuubl cxoacTtea (4.3.2.1).

2

Lar 13-1. MporHo3npoBaHue pe3ynbTaToB NPUMEHEHUS HA NPaKTUKE CUCTEMbI
3Ha4deHui PakTopoB, CHOPMUPOBAHHON Ha NpeablayLnX aTanax (pex.4.1.2)

|<_v

Lar 14-i.
CdopmuposaHHasa cuctema

'

Figure 14. Advanced decision-making algorithm in intelligent control systems based on

3Ha4YeHui pakTopoB NpMBOAUT
K AOCTVDKEHUIO LieNneBbIX
COCTOAHNIA?

Het

ASK analysisand the Eidos system
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Step 5. Are the set management goals correct, compaticle@ievable at
the same time? If yes, go to step 6, or step 1.

Step 6. We solve the problem of supporting decision makinga
simplified version by solving the inverse prediatiproblem in the automated
SWOT analysis (mode 4.4.8) for each of the target states emdbine the
recommended values of factors into one systeoouwtfol factors.

Step 7. We evaluate the technological and financiahsibility of
applying the factors recommended in step 6.

Step 8. If this is possible for all values of factors, there take them for
implementation and go to step 13 to test the affesess of the decisions made,
and otherwise we go to step 9.

Step 9. If there is no such possibilityhen we exclude from the system
the values of the factors recommended in stepdse that for some reason
cannot be applied in practice (mode 4.1.1) ancgaep 10.

Step 10. We predict the results of applying in practice a reducedesyst
of values of factors in which there are only #hdizat there is a real opportunity
to apply in practice (mode 4.1.2).

Step 11. A reduced system of factor valuksds to the achievement of
target states? If yes, then exit the decision d@lyor and otherwise go to step
12.

Step 12. We replace the values of factors recommended in step 6, but
deleted in step 9 with other values similar in effeo the control object, but
which can be used (4.1.1). These factor valuesrdptacement are selected
using cognitive cluster design analysis of factor values (4.3.2.3) or simply a
similarity matrix (4.3.2.1).

Step 13. Prediction of results of application in practice of system of
values of factors formed at previous stages (motly

Step 14. The formed system of values of factdemds to the
achievement of target states? If yes, then exit dBeision algorithm, and
otherwise go to step 1.

As we see in the developed decision-making algworitthe results of
solving various problems are widely used: both jtemh problems and some
problems of studying the modeling object by stugyits model. It should be
emphasized that all these tasks are solved inittesEystem.

Therefore, below we will briefly consider the sadut of these problems.
In addition, the solution of these problems is @kmdependent interest.

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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3.8._Task-8. Research on a modeling object by examining its
model

3.8.1. Inverted SWOT charts of descriptive scale values (semantic
potentials)

Inverted SWOT-diagrams (proposed by the authororkv9]) reflect the

force and direction of influence of a specific gagadn of the descriptive scale
on transition of the modeling object to states esponding to gradations of
classification scales (classes). This is mining (semantic potential) of this
grading of the descriptive scale. Inverted SWOTgdians are output in mode
4.4.9 of "Eidos" system (Figure 15).

- —
€D 4.4.9 KonvuecTeeHHbI AaETOMATU3HPOBAHHKIK SWOT-aHanws sHasennit dakTopos cpencrsami ACK-aHanvsa & cucreme "JAgoc”
.

=

|

2| NUMEBER-2/10-{45574.2000000, 52428, 2000000}

10} NUMBER-10/10-{58951.5000000, £5535.0000000}

3 NEIRIB 5242, 200000, 53281 B000000 1

(M| FRIMFACTRS-00002
13| PRIMFACTRS-00003 B =

ol

|
11| PRIMFACTRS-00001 |
|
|

| 3

SWOT-aHanuma 3HaveHus gpaktopa:12 "PRIMFACTRS-00002" B Mmonenu 6 "INF3"

CNOCOBCTBYET: NPENATCTBYET:
.0 ! OAHE : MPAE NEHMHA, 4 B KOTOPBIE IR UNPAENEHKA, MEPEXONY B KOTOPRIE: Cuna =
a a EMOCOECTBYET 2 e pakropa [MPERATCTEHET || BrwsrHA i
I LcvcLcovs 025 27) I c e cons110016.18) 1895
4} LEVELCOMS-441 U-{Z._S, 2.5} 2| LEVELCONS-2/1041.8, 2.0} -250.074
3} LEVELCONMS-3/10-42.0, 2.3}
6| LEVELCOMNS-6A10-{2.7. 2.9}
7| LEVELCOMS-7/10-42.9, 3.2} 958453
2| LEVELCONS-2/10-02.2, 3.4} 218541
9] LEVELCONS-3/10-{3.4, 3.6} 134.002
10} LEVELCONS-10/10436. 3.8} . I
- -
< i 4 bl
BENHOYUTE $HAETR NO KA LLKANE I BEIKNHNYUTE $uaeTp no k. WKANE | BRANYUTE $HAsTR No kALLKANE I BEIENNYMTE uaeTp no k0. WKANE l
Morows Absz | Prel | Pre2 | Infl | Inf2 Infd | Inf5 | Inf6 | Inf? SWOT-auarparara |
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SWOTDiagrAtr0012-06jpg

[

SWOT-ANArPAMMA 3HAYEHUA ®AKTOPA B MOLEJIN: "INF3"
"ACK-aHanus ypoBHsl CUCTEMHOCTM HaTypalbHbIX Y4Cer, Kak CUCTEM MPOCThIX MHOXWUTenen"

dakrop: [2] PRIMFACTRS

3HaveHue: [12] 00002
CocTosHus, KOTo| PbIl faHHOE 3HaY. thakTopa CTIOCOBCTBYET: COCTORHMS, KOTO] PbIM JaHHOE HaY. cpakTopa MPEMATCTBYET:

[1] LEVELCONS
151042527

1=6663.978

[1] LEVELCONS

[4] 4102.3,2.5) 1=4783.053 //

[]LEVELCONS
[1] LEVELCONS i e
[3]310-{2.0, 2.3} 1=4044.301
7

[1] LEVELCONS
[61610-2.7, 2.9}

1-1695.290

[1] LEVELCONS
71711029, 32 o
Zis } 1-968.453 [1] LEVELCONS
et [212/10{1.8,2.0}
[1] LEVELCONS
8] 8110432, 3.4} 1-818.541
[1] LEVELCONS
[9] 9110-(3.4, 3.6} R
®unsTp no knaccam BBIKMIOYEH. finanason koaoe: 1-10 Ouny accam BbIKITOYEH. Konos: 1-10
BAMAHUE QAHHOTO 3HAYEHWA MAKTOPA HA I'IEPEXOEI OBbEKTA YIPABAIEHUA B COCTOAHKA, COOTBETCTBHIOU.[HE KAACCAM: @opHa co: : 02.05.2022-08:51:39
CocTosus 06%.cKTa ynpaBacHHs (Knaccu), NEPEX0ny B KOTOPHE AaHHOE 3HaueHHe dakTopa CIOCOBCTBYET, oto6paxaetcst aukmamu cesazn KPACHOTO usera. Tonwwna au
CoCTosHHS 0ELEKTa YNPABAEHHS [KAACCH), NEPEXORY B KOTOPHE AGHHOE 3H: e pakropa MPEMNATCTBYET, o1 sp KB ETCA AMHHAMH C CHHEFO BeTa. TOALHHA AHHHH OTPAXAET CTENEHb BAHSHHS.

Figure 15. Screenformsof S\NOT analyssmode449of " Eidos' system

The forms in Figure 15 show which levels of systtyiand to what
extent, both positive and negative, determine whpechperties of natural
numbers.

3.8.2. Cluster Design Class Analysis

In the "Eidos" system (in mode 4.2.2.1), a matiixckass similarities is
calculated according to the system of their deteation and four main forms
are calculated and output on the basis of thisimgtrgures 16):

- circular 2D cognitive diagram of classes (modza212);

- agglomerative dendrograms obtained as a resgultognitive (true)
clustering of classes (proposed by the author in 2011 in work [11]) (rmmod
4.2.2.3);

- schedule of change of inter-cluster distancesd@g?2.2.3);

- 3D cognitive diagram of classes and features @bd.12).
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) 4221, Pacuer MaTPUL CXOATTSS, KNSCTEDDS ¥t KGHETPYKTOS K13Ccos

T --Sa.u.aﬁTe FMOQENE, 4NA KOTOPEIX NPOEQOWTE KJ'IECTEDHD'KDHCTDHKTHBHbIﬁ AHANS-

CTaTHCTUYRCKME Bask!: [oACHEHKE MO PEHARY J

W 1. ABS - yacTHBIA KpHTEPME KONMYECTED BCTPEY COMETAHME, | 'Kacc-npuaHar" 4 offberkTos ooyY, BRIG0pELE

v 2 PRCT - yacTHEIA KpWTEpME: Yo, BEEPOATHOCTE i-M0 NPMEHAKS CREAM NPMSHAKOE OfbeKTOE 1o Kiacca

[¥ 3 PRC2 - yacTHEI KPWTEpME: YCN0EHSS BEEPOATHOCTE 00 MPMEHAKE Y OFBEKTOE [-ro KNacca
CUCTERMHO-K.OrHUT MEHEIR Mo nd [Baskl sHaHMA];

[v 4. INF1 - 4acTHEIH EPUTERHE; KONMYECTED SHaHWE N0 A apkesqyy; BepoaTHoCTH Mz PRCT

v B.INFZ - yacTHEIN EpUMTERHE: KONMYECTED SHAHWE N0 A X apkes9yy; BepoATHOCTH Ms PRC2

[v B.IMF3 - 4acTHEIH EPHTERHI MU-KEAODAT, PAZHOCTH MEXDY SaKTHYSCKMMA M OXHIEMBIMM 365, YACTOT Sk

v 7.INF4 - vacTHem kpurepui BOI [Retun On Investment]; eepoatHocTH uz PRCT

[v 8. IMFE - yacTHel kpuTepui; RO [Retun On Investment]; eepoarHocTi vz PRC2

v 9. |MFE - yacTHEIH KpUTEpHE pazH. Yo | Besycn. BepoaTHOCTER: EepoaTHOCTH M3 PRCT

v TOIMF? - 4acTHBIR EpHTEPMHE pasH.YC. W GE5YC . BEpOATHOCTEM; BepoATHOCTH 13 PRCZ

3a0aTe AMaNa30H KOAoE Klaccos [MograTpuy) Ana aHanusa: 1 1io

Ok Cancel

i - ==~ :
€ 4.2.2.1. PacyeT MaTpULL CXOACTES, KNACTEDOE W KOHCTPYKTOE KNACCOB l = | =] ﬁ]

"CTEI.IJ.MH HCMOAHEHHA NPOULECCS

1. Konupoeadue BOt => BL.dbf & mogenw:10/10-Inf?

2. Pacuet MaTpyusl cxoacTEs KNaccos B Mogenu: 10/10-Inf?

3. PacueT knacTepoE M KOHCTPYUKTOR KNACCoe & Modenu: 1041 0-nf?

4. PUIMUECKAR COPTHROEKS M nopacdeT B KNAcTEPOE M KOHCTPUKTOE KNACCOE BO BCEX MOOEN:X

PACHET MATPHL CXOOCTBA, KAACTEPOB H KOHCTPYKTOB KAACCOB 3ABEFPLWIEH YCTEWHO M
~1pOrHoS BPEMEHK MCNONHEHHS-
Hauano: 08:56:19 Oxonyanwe: B:56:57
1005 . Ok
Mpowno: 0:00:38 Ocranoce: 0:00:00
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i A
t:) MNomolle no pERUMY: 4.2.2. {C) Ciucrema "3NA0C-X++" l == |_?3_]

KHEDTEIZIHD'KDHDTD';IKTHEGHI:IIT{ AHANKS - 3TO MATEMITHYECKHA METOL AHaNH3a AaHHEY,

! OOECTEHME L I

- BRIABNEHWE KNACCOE, HAWGONEE CHODHEIM MO CHOTEME WY OETEORMHHIUHK H OEfbE0MHEHME W B
KNACTEPEL

- BEIAENEHHE ENACTEQOE KNAcCoE, HaMODNEE CUABHD OTNMYEHILLMECH N0 CMCTERME My OETERMHHIUHM 1
NOCTROEHHE WS HIE NONKCOE KOHCTPYETOE KN3CCOE, NP 3TOM OCTANeHBIE KNSCTEPE! BEAKDYAKTCA B
FOHCTPYETE] B EAYECTEE NPOMERYTONHER MEDY NOIDC AN,

- BEIABNEHME PAKTOROE, HaMODEE CHOIHEI NO OETEpMMHHWPYEMEIR WK EN3CCaM W OffbEIMHEHME W B
KNACTEPEL

- BBIABNEHME K.NACTEROE PakTOpOE, HaMODIEE CHITBHD OTNMYAHLMECA N0 OETERMHMHMPYEREBIR kM
KNACCar W NOCTPOEHME M3 HWY NONKCOE KOHCTRYKTOE PAKTOROE, NPM 3TOM OCTaNbHBIE KASCTERE

EEACMAKOTCA B KOHCTPYETE] B EA4ECTEES NPOMERYTOMHER MERDY NOADCARMH.

COCTOAHWMA OLEKTE YNIPAENEHMA, COOTBETCTEYRILIME KNACCaM, BEMMEHHBIM B OOMH KNACTER, MOryT

fkME QOCTHIHYTE! DIHOBPEMEHHD, T.. AENAKITCH COBMECTHMEINMM [KOANHUMOHHIMM] N0 ETEDMHHHPYHILL MG
W akTopand. CocToAHMA ofbekTa YNPasNEHHA, COOTEETCTEYRILME KAACCaM, OOPE3YRILIMM NaACa
KOHCTRYKTE, HE MOFYT BETE 40CTHMHYTE! O0HOBPEREHHD, T.8. ABNAKITCA NPOTHEOMNONDHHEIRM M0
OETEPAMHHPUIILLM MY DaKTORar [SHT A OHMCTHYECKMMM],

K.OHCTpYET KNECCOE NPRNCT AENAET CON0M CHETERMY MPOTHEONDADHL, T.2. HAMODMEE HENOXD MY
Tpyr Ha apura KNaccoE (koTopble HASHIBAKTCA NOMOCAM KOHCTPYKTA] W CIEKTP MPOMEXUTOYHE KISCC0E,
PacnpegeneHHb MEKLY NOMKOCAMA B COOTBETCTEMM GO CEOMM CRODCTEOM-PASMHYMER & HMMK,

P &KTOpEI, BRAKYEHHEIE B 0AMH KNACTER, OKA3EIEIT CROIHOE ENMAHME HA NOEEAEHWE OfLEKTS
YNPAENEHHA W MONYT, NPM HEOOKOIMMOCT M, SETE MCNONES0BAHE! 408 ZaMeHE! 4pur opura. P akTope,
DEpa3YILLME NOAKICA KOHCTRYKTA, OKASEIESKIT NPOTHEONONDAHOES BAMAHME HA NOBELEHME OEbEKTS
YNpEENEHMS,

K. NACTEPHO-K OHCTPUKTHEHKIR SHANME KNACCOE NOSEONAET CRAEHMTE WX N0 CROACTEY CHCTERME]
LETEPMUHALMM W OTOOPAZHTE 3TY MHEOPMAaLLMKD B HATNALHON MPadiYeckoi popre 2d CemMaHTHYECKol CaTi
KNACE0E.

K N3CTEPHO-K OHCTPYKTHEHEIN SHSMS PAKTOPOE NOSEOAAST CRAEHMTE $AKTODE! N0 CROLCTEY WY
BAMAHKA Ha Nepexo ofbekTa B GYIYLIMe COCTOAHMA M OTOBPASWTE 3TY MHOOPMALMKD B HAFNALHON
rpathiYECk ol (OpE CEMAHTMUECKDN CETH faKTOpoE,

http://ej.kubagro.ru/2022/05/pdf/09.pdf

54



Hayunsriit sxxypaan KyoI'AY, Ne179(05), 202201

Pacuer FASTRMY, CROACTES KAACCOE YCREWHD SEBEpLLIEH!

MaTplLbl CXOCTES KNACooE COAepHATCA B Nanke Terywero npuioseHWa: C:hAalDOSHMaID DATANWOD00001MSYSTEMY B crequowmky Gasak gaHHER,
COSLAHHBIA HE OCHOBE CTATHCTMYECKHE M MHTENNEkTYaneHeM Mogened "SxodCladbs wls", "SuodClsPrel . Hls', "SxodClsPro «ls", "SxodClalnfl «ls",
"SrodClelrfZxls", "SwodClzinfd xls", "SrodCleinfd.xls", "SxodClsinfG.als", "SrodClelnfG. ", "SrodClsinf?. <ls"

3T Ba3bl 4aHHBIX OTEPBIEaOTCA B M5 Excel W NnoaroToBneHEl 408 BKNIOYEHHA WY B OTYETEL HO PEKOMEHIYETCA HEMHOMD M4 OTROPMATHPOBATE.

H amtEHOESHWA KONOHOK, B MATPHLE CHOOCTES KNACCOE ABNANTCA HAHMEHOE3HWANMM K13CCO0E, KOTOPLIE ECTh B KaA0R CTPOKE. HEBTDMH MOKHO B3ATE
W¥ W3 CTPOK. W BCTAEWTE C© TRAHCMOHHPOBAHWEN B CTPOKY HEWMEHOEAHWA KONOHOK, MPHAAE MM BEPTHEANEHYK OPHEHT AUMID M BRIDOBHAE Wk NO LEHTRY.
CroncTeo 43HO B NPOUEHT X, NCETarY MOKHD 3503Th POPEAST AYEEK 23 AECATHYHEI SHAKOE M o'roﬁpamaTb OTPUUATENEHBIE SHAYEHMA KOACHBIM LEET Ok,

LUMPMHY KONOHOK, BCTE CHMEBICA MUHHMHSHPOBSTE MO PEENEHEIM SHAYEHHAM LaHHEX, 3 TaKHE COENaTE CETKY B Ta0HUE,
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Ko, YpPOBEHb CUCTEMHOCTH W W b ] ] | 4 Y =5 S
1 LEVELCONS-1/10-{1.6, 1.8} |100,000 | -30,979 | -98,665 |-99,742 |-98,261 | -95,899 |-94,291 |-92,397 |-90,379 | -87,817
2 LEVELCONS-2/10-{1.8, 2.0} |-30,979 | 100,000 | 43,704 | 25,864 | 13,015 | 4,103 -0,040 | -4,330 | -8,003 |-11,981
3 LEVELCONS-3/10-{2.0, 2.3} |-98,665 | 43,704 |100,000 | 97,933 | 94,182 | 90,223 | 87,759 | 85,208 | 82,507 | 79,274
4 | LEVELCONS-4/10{2.3,2.5} |-99,742 | 25,864 | 97,833 | 100,000 | 98,881 | 96,709 | 95,204 | 93,299 | 91,362 | 88,804
5 LEVELCONS-5/10-{2.5, 2.7} |-98,261 | 13,015 | 94,182 | 98,881 |100,000 | 99,385 | 98,599 | 97,497 | 96,168 | 94,318
6 LEVELCONS-6/10-{2.7, 2.9} |-95,899 | 4,103 | 90,223 | 96,709 | 99,385 |100,000 | 99,732 | 99,278 | 98,515 | 97,189
7 LEVELCONS-7/10-{2.9, 3.2} |-94,291 | -0,040 | 87,759 | 95,204 | 98,599 | 99,732 |100,000 | 99,708 | 99,135 | 98,371
8 LEVELCONS-8/10-{3.2, 3.4} |-92,397 | -4,330 | 85,208 | 93,299 | 97,497 | 99,278 | 99,708 [100,000 | 99,658 | 99,204
9 LEVELCONS-9/10-{3.4, 3.6} |-90,379 | -8,003 | 82,507 | 91,362 | 96,168 | 98,515 | 99,135 | 99,658 | 100,000 | 99,308
10 | LEVELCONS-10/10-{3.6,3.8} |-87,817 [-11,981 | 79,274 | 88,804 | 94,318 | 97,189 | 98,371 | 99,204 | 99,308 |100,000

=
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Figure 16. On-screen forms of subsystem 4.2.2: " Cluster-structural analysis
of classes"

From the screen forms given in Figure 16, one ceawdreasonable
conclusions presented in the following algorithm:

1. cycle start. Natural numbers with the lowest level of systemicite.
prime numbers, differ most significantly in theiroperties from other natural
numbers.

2. the body of the cycle. If the numbers discussed in the preceding
paragraph are excluded, then the natural numbetts the lowest level of
systemicity of the remaining ones differ most digantly in their properties
from other natural numbers.

3._end of cycle. Are all levels of systemicity of natural numbers
considered? If yes, then exit, otherwise change=to 2.

3.8.3. Cluster-design analysis of

descriptive scale values

In the "Eidos" system (in mode 4.3.2.1), a matrix similarity of
characteristics according to the system of theiammgg is calculated and three
main forms are calculated and displayed on theslmdghis matrix:

- circular 2D cognitive diagram of features (moda.2.2);

- agglomerative dendrograms obtained as a resultognitive (true)
clustering of features (proposed by the author in 2011 in work [11]) (rod
4.3.2.3);

- diagram of change of inter-cluster distances @%@.2.3);

- 3D cognitive diagram of classes and features ébd.12).

http://ej.kubagro.ru/2022/05/pdf/09.pdf




Hayuwnslit xypran KyoI'AY, Ne179(05), 20220x 58

In this work, these output forms were not calcuatence the number of
gradations of descriptive scales (Table 5) is &wgd (6616) to be possible.

3.8.4. Eidos System Knowledge Model and Non-Local Neurons

The knowledge model of the Eidos system referdutzzy declarative
hybrid models and combines some positive featuresaral network and frame
models of knowledge representation.

Classes in this model correspond to neurons andeSaand signs of
receptors and spades (descriptive scales - slots).

The Eidos system moddiffers from the knowledge representatifniame
modd in its effective and simple software implementatiobtained due to the
fact that different frames differ from each othet by a set of slots and frames,
but only by information in thenmTherefore, in the Aidos system, as the number
of frames increases, the number of databases itself does not increase, but only
their dimension increases. This is a very important property of the moddishe
Eidos system, which significantly facilitates andmpglifies software
implementations.

The model of the Eidos system différem the neural network model of
knowledge representation in that [12]:

1) weight coefficients on receptors are not setebiethe iterative method
of reverse error propagation, but are calculatethbydirect counting method on
the basis of a well-theoretically justified modedsled oninformation theory
(this resembles Bayesian networks);

2) weight coefficients have a well-theoreticallystified meaningful
interpretation based on information theory;

3) the neural network 1son-local, as they now say "fully connected."”

In the Eidos system, non-local neurons are visedlznode 4.4.10 of the
Eidos system) in the form of special graphic forimswhich the force and
direction of the influence of neuron receptors dme tdegree of its
activation/inhibition is displayed in the form oblor and thickness of the
dendrite (Figure 17). The number of receptors digpdl in the diagram is set in
the imaging parameters (Figure 17).
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Figure 17. Screen forms of subéystem 4.4.8 of "Eidos' system
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3.8.5. Non-local neural network

In the Eidos system, it is possible to build modetsresponding to
multilayer neural networks [12].

It is also possible to visualize any one layer oba-local neural network
(mode 4.4.11 of the Eidos system).

Such a layer clearly reflects the strength andctdor of the effect of the
receptors of a number of neurons on the degrebenf activation/inhibition in
the form of color and thickness of dendrites.

Neurons on the image of the layer of the neuraloet are located from
left to right in descending order of the modulustbé total force of their
determination by receptors, i.e. on the left are tesults most strictly
determined by the values of factors acting ommthand on the right are less
rigidly determined.

Figures 18 show small fragments of one layer oftharal network at
different visualization parameters (given in thevéo right part of the graphic
form) and the screen form for setting the valuafsits visualization parameters:

.
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Figure 18. Screen forms of subsystem 4.4.11 of " Eidos" system
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3.8.6. 3D Integral Cognitive Maps

3d-integral cognitive map is a display in one fggof cognitive diagrams
of classes and values of factors at the top antbrn, respectively, and one
layer of the neural network (mode 4.4.12 of theoBidystem).

In this work, the similarities of the factor valuesvere not calculated,
since the number of gradations of the descriptoades (Table 5) is too large
(6616) to be possible to do this. Therefore, 3[@gn&l cognitive maps were not
formed.

3.8.7. 2D-integral cognitive maps of meaningful class comparison
(mediated fuzzy plausible reasoning)

In 2D cognitive diagrams of class comparisons atiogr to their
determination system, one can see how similar or diferent classes are from
each other in terms of the values of the faadorsng them.

However, we do not see from this diagram what déxagse similar and
how exactly these classes differ in the values thef factors that determine
them.

We can see this from the cognitive chart of the mmegul comparison of
classes, which is displayed in mode 4.2.3 of tlum&system.

2D-integral cognitive maps of meaningful class cangon are examples
of mediated fuzzy plausible logical conclusionsptbwhich Dierdi Poia may
be the first to write [13]. For the first time aliddbhe automated implementation
of this type of reasoning in the intelligent systédados" was written in 2002 in
the work [1] on page 521°ater, this was written in the work [#fand a
number of other works of the author, so it is ingbial to consider this issue in
more detail.

For example, we know that one person has blue eyes and thexr bts
black hair. Is it asked whether these traits cbata to the similarity or to the
difference between the two people? In ASK analgsid the Eidos system, this
issue is resolved in this way. In the model, basedluster design analysis of
classes and values of factors (features), inmwk how similar or different
certain features are or differ in their effect be tmodeling object. Therefore, it
is clear that a person with blue eyes is most\ikdbnd, and a brunette most
likely has dark eyes. So it is clear that theséufea contribute to the difference
between the two people.

In this work, the similarities of the factor valuesvere not calculated,

since the number of gradations of the descriptoades (Table 5) is too large
(6616) to be possible to do this. Therefore, 2[@gnal cognitive maps of

https://www.elibrary.ru/download/elibrary 18632964818704.pdfTable 7. 17, p. 521
Yhttp://ej.kubagro.ru/2013/07/pdf/15.pdip.44.
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meaningful class comparison (mediated fuzzy pldaesibasoning) were not
formed.

3.8.8. 2D integral cognitive maps of meaningful comparison of

factor values (mediated fuzzy plausible reasoning)

From 2D-cognitive diagrams of comparing the valuesfactors by their
influence on the modeling object, i.e. on its traoss to states corresponding to
classes, it is quite clear how similar or differany two values of factors are in
their meaning.

Recall that the meaning, according to the Schenglgdm concept of
meaning used in ASK analysis, is to know the cawasek consequences [14].
However, this chart does not show exactly how tleammgs of factors in their
meaning are similar or different. This can be sieem cognitive diagrams that
can be obtained in mode 4.3.3 of the Eidos system.

In this work, the similarities of the factor valuesvere not calculated,
since the number of gradations of the descriptoedes (Table 5) is too large
(6616) to be possible to do this. Therefore, 2[@gnal cognitive maps of
meaningful comparison of factor values (medidtetty plausible reasoning)
were not formed.

3.8.9. Cognitive functions

Cognitive functions are a generalization of thessieal mathematical
concept of function based on the system theoryndédrmation and were
proposed by E.V. Lutsenko in 2005 [7, 15-22].

Cognitive functions display how much information dentained in the
gradations of the descriptive scale about the itiansof the modeling object to
states corresponding to gradations of the classific scale. At the same time,
statistical and system-cognitive models in eaclkla@fian of the descriptive scale
contain information on all gradations of the clésation scale, i.g all values
of the function correspond to each value of the argument, but correspond_to
different degrees, both positive and negative, which is displayed in color.

In the Eidos system, cognitive functions are digpth in mode 4.5
(Figures 19).

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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—MHT0 TaKoe KOrHWTHMEHSA PYHELHA:

Buzyamsauma nparel, aSpaTHER, NOSHTHEHEI, HEMSTHEHEIR, MOAHOCTER M YECTHYHD PEAYLHPOBSHHEN KOFHUTHEHET SYHKLMHA
K.OrHLWTHEHEA PYHKLMA NPEACTAENAET COG0M rPaPHISCKOS OTOSPAKEHHE CHARI W HANPAEASHHA BAHAHMA PASNHUHEN SHIYEHME
HEKOTOPOrD PAKTOPA HA NEPEXO0E! OFBEKTE YIPABAEHHA B GUIYLIME COCTOAHWA, COOTEETCTBYIOWMWE KAaccar. KorHuTHEHEE
PYHELMH MPEACTSENAT COG0H HOBEIH MEPCMIEKTHEHEIN MHOTPYMEHT OTPAHEHHA H HArNAGHON BUIYANHSSUHH F8KOHOMEPHOCT
W AMAMPMYBCK Y SaK0H0E. PaspatioTka conepimaTenbHOM HAYYHOM MHT EpNPETAUMMY KOrHUTHEHEE GUHELME NDE1CT 3ENAST cotiol
COCod NOSHEHWA NPMPOGES; OSWECTES W YEN0EEkS. KOFHHTHEHEIS YHELMM MOMYT SETE. NPAMEIS, OT PEHEI0WHE SAEHCHMOCTE
K.MACCOE OT NPHSHAKOE, 09081 SHWUWE MHPOPMAUHOHHEIE NOPTPETEI MPMSHAKOE, 0ODATHEIS, OTPaKAILWE SAEHMCHMOCTE MPHSHAKOE
OT KNACCOE, 0606 SKWHE MHPOPMALHOHHEIE NOPTPETE! KASCCOE, NOSHTHEHEIE, NOKASEIESOWLWE Yoy CROCOGCTEYCT CHETEME
AETEPMAHELMM, HEFSTHEHEIS, OTPEHAIILLIWE YStiy NPENATCTEYKT CHCTEME AETEPMUHALMM, CPEIHEESEEWEHHEIS, OTPaH AMWLHE
COBORYMHOE ENMAHME BOEY SHAYEHMA PAKTOPOE Ha NOBEAEHME OBEKTA [MPMYEM B KAYECTES BECOE HAANKAEHWA MCNoNbaYETCR
KO/MUECTED MHPOPMALHM B SHSYEHHM PMYMEHTE O SHAYSHHAR PYHELLMM] PAZEIHYHON CTENEHEH PEQYKLKH HAH CTEMNSHED
LETEPMUHELMM, KOTOPaA OTPAAET & FpadPUYEcKol dopre (B dopiie MOAOCH] KOAMYECTED SHAHWI B SprYMEHTE O SHAYEHMM
PYHELMM M ABIAETCA GHAN0MOM M 0G00I EHMEM LOBEDHTENEHOrD HHTEpBana. Ecnu oTofpasuTe NOgMaTPHUY MATPUUEl SHAHWS,
OTOBPEHAA WEETOM CHAY M HENPEENSHUE BAMAHMA KE#L0H MPAAaLMH HEKOTOPON GNHCaTENEHOM WKANkL HA Nepexod 0SEEKTE B
COCTOAHMA, COOTEETCTEYHOWMHE KNACCak HEKOTOROM KAACCHPHK SUMOHHOMN WKANE!, TO NoNY4Hi HEPELYLMPOEAHHYK KOFHWTHEHYID
BYHELMD. KOrHUTHEHBIE PUHELAM ABNANTCA HAWG0NEE PASEHTHINM CREACTEOM WAYYEHMA MPMYMHHO-CASACTEEHHBI SEEUCHMOCTEN
B MOQENHPYENON NPELMETHON 00NacTH, NPeAOCTaENARMBIM CHCTEMDE 'Figoc’. Heofx0oHmMo OTHETHTE, YTO HE B0, PYHKLHE
BMHAHMA MATEMETHYECK O Mogensio ACK-3HANMEE HE HAKNAABIEAET CA HAK SKME OFPAHMYEHIEN, B Y4ACTHOCTM, OHW MOFYT GhThb

W HE AHPPEPEHLMPYEMBIE.

Nyuerko E.B. MeTon BH3YaNHsaumH EOrHMTHEHER GYHELME - HOBEIR MHCTPYMEHT HECNELOEAHUA 3 MIMPHYECK Y LaHHER G0NBLLOoK
pazndepHocTH S E.B. Myuenko, A1 Tpynes, I, BaHgbk £/ ToauTemaTyeckiil CeTeB0i 3 NeKTPOHHEIN Hay4HBIF #YpHanN
KyfaHckoro rocyaapcTEEHHOND arpapHoro YHMEEPCHTETa [HaysHeii ypHan Fydlad ] [3nekTpodHesi pecype]. - KpacHonap:
KyslAY, 2011, - M:03(E7). C. 240 - 282, - Wuep Wepoptpeructpa: 042110001 240077, . 2,688 y.n.n. - Pesum aocTyna;

httpeei kubagro /201 1/03/pdiA 8 pdf

—3a0,3lTe HYKHEIH Pestn:

BuayanH3alHH KOTHHTHEHBIX dhyHKLHH | MNuTeparyp.cobinkM Ha patoTel MO KOrHWTHEHEIN SYHKLMAM |

MUTEpATYR. CObINKW Ha PAGOTEI N0 KOFHHTHEHBIM PUHELMAM | NUTepaTyp. cobNkK Ha patoTel N0 YNPAENEHWKD SHAHUARM I

10 10/10-{3.6139194, 3.8393591} |

99/10-(3.3884798, 3.6139194}

8 8/10-{3.1630401, 3.3884798)

7 7/10-{2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005}

5 5/10-{2.4867211, 2.7121608)

44/10-{2.2612815, 2.4867211}

33/10-(2.0358418, 2.2612815}

22/10-(1.8104022, 2.0358418)

11/10-(1.5849625, 18104022}

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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KOTHWTHBHAS YKL

10 10/10-{3.6139194, 3.8393591)

9 9/10-{3.3884798, 3.6139194}

88/10-{3.1630401, 3.3884798)}

7 7/10-(2.9376005, 3.1630401}.

6 6/10-{2.7121608, 2.9376005)

5 5/10-{2.4867211, 2.7121608}

44/10-{2.2612815, 2.4867211}

33/10-{2.0358418, 2.2612815}

22/10-{1.8104022, 2.0358418)

11/10-{1.5849625, 18104022}

10 10/10-(3.6139194, 3.8393591}

99/10-{3.3884798, 3.6139194)

88/10-{3.1630401, 3.3884798}

77/10-{2.9376005, 3.1630401)
6 6/10-{2.7121608, 2.9376005)
g‘ 5 5/10-{2.4867211, 2.7121608}
44/10-{2.2612815, 2.4867211)

33/10-{2.0358418, 2.2612815}

22/10-{1.8104022, 2.0358418)

11/10-{1.5849625, 1.8104022} S

11/10-{1.0000000, 6554.4000000)}
199/10-{52428.2000000, 56981.6000000)
10 10/10-{58981.6000000, 65535.0000000

18 8/10-{45874.8000000, 52428.2000000}

KOTHWTHBHAS YKL

10 10/10-{3.6139194, 3.8393591}

99/10-{3.3884798, 3.6139194}

8 8/10-{3.1630401, 3.3584798}

77/10-(2.9376005, 3.1630401}
6 6/10-{2.7121608, 2.9376005)
g 5 5/10-(2.4867211, 2.7121608}
44/10-(2.2612815, 2.4567211)
33/10-{2.0358418, 2.2612815)

22/10-{1.8104022, 2.0358418}

11/10-{1.5849625, 1.8104022)

6556 3/10-{3,9999956, 54999934}

6557 4/10-{5.4999934, 6.9999912}

6550 6/10-(8.4999890, 9.9909858} |
65629/10-(12.9999624, 14.4999802)

6563 10/10-{14.4999802, 15.9999750),

6554 1/10-{1,0000000, 2.4999978}
6555 2/10-(2.4999978, 3.9999956)

http://ej.kubagro.ru/2022/05/pdf/09.pdf
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KOTHWTHBHAS YKL

Maaens: Inf1

10 10/10-{3.6139194, 3.8393591)

9 9/10-{3.3884798, 3.6139194}

88/10-{3.1630401, 3.3884798)}

7 7/10-(2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005)

5 5/10-{2.4867211, 2.7121608)

4 4/10-{2.2612815, 2.4867211}

33/10-{2.0358418, 2.2612815}

22/10-{1.8104022, 2.0358418)

11/10-{1.5849625, 1

KOTHMTMBMAS YKL

Mapens: Inf1 s PREL

10 10/10-{3.6139194, 3.8393501) -

99/10-(3.3884798, 3.6139194}

8 8/10-{3.1630401, 3.3884798)

7 7/10-{2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005}

5 5/10-{2.4867211, 2.7121608} =

Pasrep wpndra 45

44/10-{2.2612815, 2.4867211}

3 3/10-{2.0358418, 2.2612815)

22/10-(1.8104022, 2.0358418)

1 1/10-{1.5849625, 1.8104022} o o o = o o

6579 '6"

Tan nanwTpe:

3annmwa, cnexTp oT ey
MHTepnonauMs He

ixt s

KOTHWTHBHAS YKL

Maaens: Inf1

10 10/10-3.6139194, 3.8393581)

9 9/10-{3.3884798, 3.6139194}

88/10-{3.1630401, 3.3884798)}

7 7/10-(2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005)

5 5/10-{2.4867211, 2.7121608)

4 4/10-{2.2612815, 2.4867211}

33/10-{2.0358418, 2.2612815} : r i ﬂ“ |

22/10-{1.8104022, 2.0358418)

11/10-{1.5849625, 18104022}

6581"1"
6582"2"
6583
6586 '6"
6587

6588 '8°

HHTEPNONALNR HEPATYETHLIX HYW
Pasmep wpndra 45
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KOTHWTHBHAS YKL

Maaens: Inf1

10 10/10-{3.6139194, 3.8393591)

99/10-{3.3884798, 3.6139194} |

88/10-{3.1630401, 3.3884798)}

7 7/10-{2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005)

5 5/10-{2.4867211, 2.7121608)

4 4/10-{2.2612815, 2.4867211}

33/10-{2.0358418, 2.2612815}

22/10-{1.8104022, 2.0358418)

11/10-{1.5849625, 18104022}

5 = = i (3 In B £ = "
g g g g & N i g g & g

10 10/10-(3.6139194, 3.8393591}

99/10-(3.3884798, 3.6139194) |

8 8/10-{3.1630401, 3.3884798)

7 7/10-{2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005}

5 5/10-{2.4867211, 2.7121608}

44/10-(2.2612815, 2.4867211)

33/10-(2.0358418, 2.2612815}

2 2/10-(1.8108022, 2.0358418}

1 1/10-{1.5849625, 1.8104022}

KOTHWTHBHAS YKL

Maaens: Inf1

10 10/10-{3.6139194, 3.8393591)

9 9/10-{3.3884798, 3.6139194}

88/10-{3.1630401, 3.3884798)}

7 7/10-{2.9376005, 3.1630401}

6 6/10-{2.7121608, 2.9376005) / \ HepaCUETHRX HyneR:

5 5/10-{2.4867211, 2.7121608} q Pa3Mep wpngra 45

44/10-(2.2612815, 2.4867211) | I

33/10-{2.0358418, 2.2612815) ! \

22/10-{1.8104022, 2.0358418) i f I - I |

11/10-(1.5849625, 1.8104022) v/ n l‘.
& B & b = in = = &
s = = = B i o o Y
2 g 8 8 8 2 8 2 8

n-u:mm =
mmwm-’hw
(Poccnn), AK.Ganam (Benapyce),

Figure 19. Screen forms of mode 4.5 of the" Eidos" system:
some Cognitive functionsin models INF3 and INF1
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Among the cognitive functions given, there areneséing patterns in the
simulated subject area. But a meaningful interpitaof these laws is the
business of experts in the field of number theory.

3.8.10. Significance of descriptive scales and their gradations

In the ASK analysis, all factors are considerednfrone single point of
view: how much information is contained in theilues about the transition of
the modeling and control object on which they axtat certain future state
described by the class (classification scale grajatand at the same time the
force and direction of influence of all values fakctors on the object is
measured in the same units of measurement commati factors: units of
information quantity [6].

The significance (selective strength) of gradatiohdescriptive scales in
ASK analysis is the variability of private criteria statistical and system-
cognitive models, for example, in the Infl moddiistis the variability of
information properties (mode 3.7.5 of the Eidogeayy.

The significance of the entire descriptive scalethis average of the
significance of its gradations (mode 3.7.4 of tldoE system).

If you sort all the gradations of factors (featQresdescending order of
the selective force and obtain the sum of the setedorce of the system of
factor values by the cumulative result, then wetge Pareto-curve shown in
Figure 20.

]

NAPETO-KPMBASI 3HAMUMOCTU FPAOALIMIA ONMUCATENBHbIX LLUKAS (MPM3HAKOB) B MOLOENMU: "INF3"
"ACK-aHanus ypoBHS CUCTEMHOCTM HaTypanbHbIX YUCEr, Kak CUCTEM NPOCTLIX MHOXUTenen"

—

923
@ r

wkan
E

Figure 20. Significance of the cumulative factor values:
mode 3.75 of " Eidos" system
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The names of Excel tables with information, onllasis of which Figure
20 is built, are given in Figure 21.:

S— ~
CoobuieHie 08 YCNEwHOM SaEepUleHmny onepaumn &J
t’) > ¥l M 335EpU pay

OrofpameHme [apeTo-aHarpatdt NpM3HaKoE 3aEepLweHol

PesyAbTaTEl DACYET & SHAE! BAMAHUA [SHAYHMOCTH] NPHEHAKOE HAW ZHAYEHHIA $akTOPOE COASPKATCA B CASAYINLWME 53381 1aHHBIR, COS0SHHEIX Ha OCHOBE
CTATHCTUYECK MY W MHTENNERTYanE e rMogenel "Zpr_dbz s, "Zpr Prel s, "Zpr Pre k", "Zpr_Infl sls'’, "Zpr_Inf2 wls",
“Zpr_Inf3 A", "Zpr_intd sz, Epr_InfSals", Epr_infb sz, " Epr_Inf7 2" & nanke Terywera npuaoeHya; CAAIDOS2NAID_DATANADDDOOO S5 STE M.

3TH Baskl AaHHEI OTEPLIESKTCA B M5 EXcel W NoAroToENEHb! ANA NEYATH W NONYYEHHA MPadHKDE.
CHAa BAMAHMA [3HIUMMOCTE] MPMSHAK S MM SHAYEHWA DAKTOPS NPEACTAENAET COB0H BAPHAtENEHOCTE KOMHYECTES MHBOPMAUMH B 3TOM NPM3HAKE

0 Mepexo0e 0FEekTa MOLENHPOBaHHA BD BCE GYOYWIHE COCTOAHWA, COOTEECTEYIOWME KAACCAM, HMERILMMCA B MOGEAW, T.8, 3T0 #EeCTROCTE' |, © KOTOROH

JAHHOE SHAMEHUE $EKTOPS OEYCAIEAMESHT [LETEPHHHMPYINT] NEpEXon 0FLEKTS MOLEIMPOBSHUA B PE3IMYHEIE COCTOAHWA, COOTEETCTEYOWHE KNS Cat.

Ok

ho = == —

rFig,L]re 21. Na;meﬁ of Excel tableswith infor mation, on the basis
of which Figure 25 isbuilt

Table 13 provides information on the value of tmeperty values of
natural numbers to determine their levels of sysi#ynas a cumulative result:

Table 13- Value of property values of natural numbersin model INF3 (fragment)

o o | 5 B

= ° o D [

g 81 . E L

5 5| €55 Es93
Ne Ne% | © | Name of factor value - Ve > pe >0
1 0,015 12 PRIMFACTRS-00002 2 22,551 22,551
2 0,030 13 PRIMFACTRS-00003 2 8,690 31,240
3 0,045 14 PRIMFACTRS-00005 2 3,324 34,564
4 | 0,060 | 6572 | CONVOLUTIO-"9" 4 3,182 37,746
5 0,076 6610 | EO-"0" 9 2,851 40,598
6 0,091 6619 | EO-"9" 9 2,066 42,664
7 0,106 6613 | EO-"3" 9 2,061 44,725
8 | 0,121 | 6617 | E0-"7" 9 2,060 46,785
9 0,136 6611 | EO-"1" 9 2,053 48,838
10 0,151 6563 | LOGNUMBER-10/10-{14.4999802, 15.9999780} 3 1,902 50,740
11 0,166 15 PRIMFACTRS-00007 2 1,888 52,628
12 0,181 6571 | CONVOLUTIO-"8" 4 1,211 53,839
13 | 0,196 | 6568 | CONVOLUTIO-"5" 4 1,189 55,028
14 0,212 6564 | CONVOLUTIO-"1" 4 1,185 56,213
15 0,227 6570 | CONVOLUTIO-"7" 4 1,183 57,396
16 0,242 6565 | CONVOLUTIO-"2" 4 1,182 58,577
17 0,257 6567 | CONVOLUTIO-"4" 4 1,178 59,755
18 | 0,272 | 6615 | E0-"5" 9 1,111 60,867
19 0,287 6562 | LOGNUMBER-9/10-{12.9999824, 14.4999802} 3 1,000 61,867
20 0,302 6573 | E4-"0" 5 0,992 62,859
21 | 0,317 | 16 | PRIMFACTRS-00011 2 0,934 63,793
22 | 0,332 | 17 | PRIMFACTRS-00013 2 0,721 64,514
23 0,347 1 NUMBER-1/10-{1.0000000, 6554.4000000} 1 0,721 65,235
24 0,363 6614 | EO-"4" 9 0,708 65,943
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25 | 0,378 | 6616 | EO-"6" 9 0,707 66,650
26 | 0,393 | 6612 | EO-"2" 9 0,683 67,334
27 | 0,408 | 6618 | EO-"8" 9 0,674 68,008
28 | 0,423 | 6574 | E4-"1" 5 0,660 68,667
29 | 0,438 | 6603 | E1-"3" 8 0,616 69,283
30 | 0,453 | 6601 | E1-"1" 8 0,597 69,880
31 | 0,468 | 6609 | E1-"9" 8 0,597 70,477
32 | 0483 | 6575 | E4-"2" 5 0,559 71,036
33 | 0,499 | 6580 | E3-"0" 6 0,497 71,534
34 | 0,514 | 6576 | E4-"3" 5 0,493 72,027
35 | 0,529 2 | NUMBER-2/10-{6554.4000000, 13107.8000000} 1 0,493 72,520
36 | 0,544 | 18 | PRIMFACTRS-00017 2 0,481 73,000
37 | 0,559 | 6561 | LOGNUMBER-8/10-{11.4999846, 12.9999824} 3 0,467 73,467
38 | 0,574 | 6600 | E1-"0" 8 0,452 73,919
39 | 0,589 | 6577 | E4-"4" 5 0,430 74,349
40 | 0,604 | 6592 | E2-"2" 7 0,430 74,779
41 | 0619 | 6581 | E3-"1" 6 0,429 75,208
42 | 0,635 3 NUMBER-3/10-{13107.8000000, 19661.2000000} 1 0,417 75,625
43 | 0,650 | 6578 | E4-"5" 5 0,413 76,038
44 | 0,665 | 6582 | E3-"2" 6 0,410 76,448
45 | 0,680 | 6599 | E2-"9" 7 0,404 76,852
46 | 0695 | 19 | PRIMFACTRS-00019 2 0,397 77,249
47 | 0,710 | 6595 | E2-"5" 7 0,395 77,644
48 | 0,725 | 6590 | E2-"0" 7 0,391 78,035
49 | 0,740 | 6583 | E3-"3" 6 0,388 78,422
50 | 0,755 4 | NUMBER-4/10-{19661.2000000, 26214.6000000} 1 0,386 78,808
51 | 0,771 | 6593 | E2-"3" 7 0,383 79,191
52 | 0,786 | 6594 | E2-"4" 7 0,378 79,569
53 | 0,801 | 6607 | E1-"7" 8 0,377 79,946
54 | 0,816 | 6584 | E3-"4" 6 0,371 80,317
55 | 0,831 | 6597 | E2-"7" 7 0,369 80,686
56 | 0,846 | 6569 | CONVOLUTIO-"6" 4 0,364 81,050
57 | 0,861 | 6585 | E3-"5" 6 0,364 81,414
58 | 0,876 | 6598 | E2-"8" 7 0,362 81,776
59 | 0,891 | 6604 | E1-"4" 8 0,362 82,138
60 | 0,906 | 6605 | E1-"5" 8 0,358 82,496
61 | 0,922 | 6591 | E2-"1" 7 0,348 82,844
62 | 0,937 5 | NUMBER-5/10-{26214.6000000, 32768.0000000} 1 0,347 83,191
63 | 0,952 | 6608 | E1-"8" 8 0,346 83,536
64 | 0,967 | 6566 | CONVOLUTIO-"3" 4 0,339 83,875
65 | 0,982 | 6606 | E1-"6" 8 0,333 84,208
66 | 0,997 | 6586 | E3-"6" 6 0,328 84,537
67 | 1,012 | 6587 | E3-"7" 6 0,325 84,861
68 | 1,027 6 | NUMBER-6/10-{32768.0000000, 39321.4000000} 1 0,324 85,185
69 | 1,042 | 6588 | E3-"8" 6 0,322 85,507
70 | 1,058 | 6589 | E3-"9" 6 0,316 85,823
71 | 1,073 | 6596 | E2-"6" 7 0,314 86,137
72 | 1,088 | 20 | PRIMFACTRS-00023 2 0,310 86,447
73 1,103 7 | NUMBER-7/10-{39321.4000000, 45874.8000000} 1 0,288 86,735
74 | 1,118 8 | NUMBER-8/10-{45874.8000000, 52428.2000000} 1 0,279 87,014
75 | 1,133 9 | NUMBER-9/10-{52428.2000000, 58981.6000000} 1 0,269 87,283
76 | 1,148 | 10 | NUMBER-10/10-{58981.6000000, 65535.0000000} | 1 0,240 87,523
77 | 1,163 | 6560 | LOGNUMBER-7/10-{9.9999868, 11.4999846} 3 0,213 87,735
78 | 1,178 | 21 | PRIMFACTRS-00029 2 0,206 87,941
79 | 1,194 | 6579 | E4-"6" 5 0,205 88,146
*kk *k ok %k *k % *% % %k *k %
3307 | 49,962 | 3243 | PRIMFACTRS-29837 2 0,001 99,829
3308 | 49,977 | 3244 | PRIMFACTRS-29851 2 0,001 99,829
3309 | 49,992 | 3245 | PRIMFACTRS-29863 2 0,001 99,830
3310 | 50,008 | 3246 | PRIMFACTRS-29867 2 0,001 99,830
3311 | 50,023 | 3247 | PRIMFACTRS-29873 2 0,001 99,831
3312 | 50,038 | 3248 | PRIMFACTRS-29879 2 0,001 99,832
3313 | 50,053 | 3249 | PRIMFACTRS-29881 2 0,001 99,832
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From Figure 20 and Table 13, we see that only Qd %t the factor
values provide 50% of their total significance, &@%o of the factor values
provide almost 99.830% of the total significance.

Figure 22 shows a screen form with the names oéBables containing
information on the significance of climatic factdia forecasting in different
models. Table 14 shows such a table in model INF3.

o

PesynbTaTh! pacieTa SHAYMMOCTI ONMCATENEHEIX WEAN COAEP#ATCA B 63584 aHHEI CTATMCTHYECKME WM MHTENNEKTYANEHE MOLENE:
"Z05_Abs ", "Z05_Prel sz, 'Z05_Prcz xls", "F05_Infl «ls", "F205_Inf2 «s", "Z05_Inf3xs", "Z05_Infdxls", "Z05_Infh.sls",
"FO5_InfE.xls", "FO5_Inf7 sls" & nanke Terywero npraosenda; 2l D0S-+8A10_DaTANA0000007 85 S TE M.

=

ATH a3kl 4aHHEIY OTKPEIESCTCA B M5 Excel M NoaroToEneHE 40 NEYATH W NOAYYEHWA MRAdHKOE.,

3HEYMMOCTE WKAAE! ABNASTCA CPEAHMM SHAYMMOCTEN & MO0 AL HEA,

3HEYMMOCTE FPAtaLUHK WK.aNE! [NPHMEHEES) NPeAcTaENAeT Codol BEApHAtENEHOCTE KONMYECTES HHPOPMAEUMM B 3TOM MPHMIHaKe

H 0 NPHHAANEHHOCTH M HE NPMHAG NEXHICTH OFEEKTE C 3THM NPK3HaEOR K paSAHHHEINM KASCCaM, KOTOPEIE SCTE B MOOENM.

LFigure22. Names of Excel tableswith information on the significance of cIimaticfactoré

Table 14- Value of propertiesof natural numbers
for quantification of their level of systemicity in INF3 model

Factor name | Significance,% | Significance,
Ne N2% Code %, cumulative
1| 11,111 9 EO 28,914 28,914
2 | 22,222 4 CONVOLUTIO 23,624 52,538
3 | 33,333 5 E4 10,350 62,888
4 | 44,444 8 El 7,943 70,831
5 | 55,556 7 E2 7,284 78,115
6 | 66,667 1 NUMBER 7,265 85,380
7 | 77,778 6 E3 7,240 92,620
8 | 88,889 3 LOGNUMBER 7,229 99,849
9 | 100,000 2 PRIMFACTRS 0,151 100,000

From Table 14 and the graph based on it in Fig@ew® see that the
following climatic factors are most valuable for amtifying the level of

systemicity of natural numbers:
- EO;
- CONVOLUTIO;
- E4.
And the least significant:
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- EI1;

- E2;

— NUMBER;

- E3;

— LOGNUMBER;
— PRIMFACTRS.

The significance of the most and least significalmatic indicators
differs by about 191 times, which is very, veryrsigant.

120,000

100,000 b +

/

40,000 /

20,000

0,000

EOQ CONVOLUTIO E4 E1 EZ NUMBER E3 LOGMNUMBER PRIMFACTRS

Figure 23. The value of the properties of natural numbers
for quantifying their level of systemicity in the INF3 model

3.8.11. Degree of Determinity of
Classification Scale Classes

The degree of determinicity (conditionality) of tléass in the Eidos
system is quantified by thdegree of variability of the values of factors
(gradations of descriptive scales) in the column tbé model matrix
corresponding to this class.

The higher the degree of determinicity of the ¢léiss more reliably it is
predicted by the values of factors.

The degree of determinity (conditionality) of th&tiee classification scale
is the average of the degree of determinicity ®Oitadations, i.e. classes (mode
3.7.2 of the Eidos system).

If you sort all classes in descending order ofslective force and get the
sum of the selective force of the class system by tumulative total
(cumulatively), then we get the Pareto curve showfigure 24.
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Figure 24. The degree of deter minity of classeswith a cumulative result:
mode 3.73 of " Eidos" system

74

The names of Excel tables with information, onllasis of which Figure

24 is built, are given in Figure 35:

.
) Coofuenme ob YCMEWHOM 3aBEPLIEHMM ONEPELMN I.&J

&

OratpaieHue MNapeTo-quarpatt kNaccos saeepleHol

PeaynsTarhl paceTa cTeneH  4eTepMUHMPOEAHHOCTH [SHAYMMOCTM] KNSCCOB COOBPMATCA B CABAYIOWMY 6a3aK AaHHLIX, CO3AAHHEN HA OCHOBE
CTATHETHYECKME W MHTENNEKTYaNEHER Modenes "Zk_abs xlz", "2kl Prel sl "ZkI_PreZ.«lz", "ZkLInf1als", "ZklInf2 15",

"ZRLInf3 ", "2k Infd.sls", "Ekl_InfS. sk, VZkI_InfE.xlks", "Zh_Inf7 . xls" & nanke Terywero npunosedka; C:RAIDOS=NAID_DATANADDDD00T4SYSTEMY.
311 Gaskl 4aHHER OTRpEIESOTCA B M5 Excel M noaroToBneHE! 4nA NEYSTH W NOAYYEHHA MPadUKOE.
CreneHs AeTEpvEHMPOBAHHOCTI KASCEa NPEACT SBAAST COB0MH BAPUAGENEHOCT KOMMYECTES MHPOPMALMM B BOER MPASHAKEN MOgEM

0 MPHHAANEHRHDCTH WA HE NPHHE0NERHDOCTIH OfbERTa C ATHMM APWSHAKORM K BaHHOMY KNaCCy, T.& 3TO "swecTkooTe", © KOTopoi

BHAYEHHA PAKTOPOE 0GYCAABNHEAIT [0ETEPMUHHPYIOT | NEPEXOL OGBERTS MOQENWPOEAHHA B COCTOAHWE, COOTBETCTEYIOWEE KNACEY.

Ok

Figure 25. Names of Excel tableswith infor mation,
on the basis of which Figure 29 isbuilt

Table 15 shows information on degree of determinitfy classes
corresponding to future values of climatic indicatealues, cumulative total:

Table 15- Degree of Class Deter minity in INF3 Model
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Degree Degree

of determinity | of determinit

Ne No% Class Code Class name % i %, 4

cumulative
1 | 10,000 1 LEVELCONS-1/10-{1.6, 1.8} 47,900 47,900
2 | 20,000 5 LEVELCONS-5/10-{2.5, 2.7} 15,684 63,584
3 | 30,000 4 LEVELCONS-4/10-{2.3, 2.5} 11,956 75,540
4 | 40,000 3 LEVELCONS-3/10-{2.0, 2.3} 11,315 86,856
5 | 50,000 2 LEVELCONS-2/10-{1.8, 2.0} 4,732 91,587
6 | 60,000 6 LEVELCONS-6/10-{2.7, 2.9} 3,873 95,460
7 | 70,000 7 LEVELCONS-7/10-{2.9, 3.2} 2,188 97,648
8 | 80,000 8 LEVELCONS-8/10-{3.2, 3.4} 1,834 99,482
9 | 90,000 9 LEVELCONS-9/10-{3.4, 3.6} 0,300 99,782
10 | 100,000 10 LEVELCONS-10/10-{3.6, 3.8} 0,218 100,000

From Table 15 and Figure 24, it can be seen thaitab0% of the most
deterministic classes provide about 50% of thel éderminity of the system
level of natural numbers, and 50% of the most giifoleterministic classes
provide about 92% of the total determinity of tiystem level.

The following levels of systemicity of natural nuemb are most strictly

determined:
— LEVELCONS-1/10-{1.6, 1.8};
—  LEVELCONS-5/10-{2.5, 2.7};
—  LEVELCONS-4/10-{2.3, 2.5};
—  LEVELCONS-3/10-{2.0, 2.3}.

The system level values at the end of Table 13 thee weakest

deterministic.
—  LEVELCONS-2/10-{1.8, 2.0};
—  LEVELCONS-6/10-{2.7, 2.9};
—  LEVELCONS-7/10-{2.9, 3.2};
—  LEVELCONS-8/10-{3.2, 3.4};
—  LEVELCONS-9/10-{3.4, 3.6};
—  LEVELCONS-10/10-{3.6, 3.8}.

4. DISCUSSION

So, we conducted an automated system-cognitiveysisalof the
dependence of the level of systemicity of natutathbers on their properties.

Thus, this work implements the idea of applyinformation theory,
intellectual and cognitive technologies to study the properties of numbers. This
idea was realized and specified by the author am@uthors in numerous
empirical studies in the field of number theory33a}.
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When solving the problem of identifying the levdl systemality of a
natural number by its properties, good results vodtained, which indicate the
presence of fairly strong and pronounced laws abationships between the
properties of natural numbers on the one hand bhedevel of systemality of
these numbers, on the other hand: the reliabilitthe INF4 model by Van
Riesbergen's F-measure is 0.808. Only 0.015 Idisbifiy of the INF1 model:
0.793, which demonstrates the most reasonabledyfrequency distributions
of the number of true and false, positive and negaolutions:

- for positive solutions at all values of the level of similarity, the nuenb
of true solutions significantly exceeds the numtifefialse solutions;

- for negative solutions at all values of the difference level module 3% an
higher, the number of true solutions significarglyceeds the number of false
solutions.

This means that the created system-cognitive modedeneral correctly
reflect the simulated subject area and they casoresbly be used to solve
various problems of identification, prediction, dgen-making and research of
the simulated subject area by studying its modkeickvis done in this work.

In particular:

- system-cognitive models INF1 and INF3 can realynae used to solve
various problems;

- the researcher has an adequate criterion fouatmag the results of the
identification problem: this is the level of simily (i.e., the value of the
integral criterion) of the object with the class.

It should be noted that models of the Eidos sysiesphenomenological
models that reflect empirical laws in the factsha training sample, that is, they
do not reflectthe mechanism of causal determination, but only the fact and
nature of determination. A meaningful explanatidntreese empirical laws is
already formulated by experts at the theoreticalelleof knowledge in
meaningful scientific laws [52].

5. CONCLUSIONS

Based on the analysis, we can make a reasowabttusion that when
solving the problem set forth in this work of idéyihg and investigating the
dependence of the level of systemality of natutahbers on their properties,
Automated system-cognitive analysis is an adequoatie both according to its
mathematical model and according to the softwanks tonplementing it, which
is currently the Eidos intelligent system.

The problem posed in the workas been solved, the goal of the work
has been achieved.

You can personally get acquainted with the proposetution by
downloading to the addresshttp://Ic.kubagro.ru/aidos/ Aidos-X.htmand
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installing the Eidos system on your computer, drahtinstalling the intelligent

cloud Eidos applicatioMN0. 333 in the application manager (mode 1.3).

As aperspective, in the future it is planned to use ASK analysisl s
software tools - the Eidos intelligent system ftudying other properties of
natural numbers studied in number theory, as welA8K analysis of magic
squares.
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