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Kuban State Agrarian Universityamed after I.T.
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This papersolvesthe problemof studyingthe structureof
thevariability of meteorologicaparameters:Maximum
temperaturdinimum temperaturé\veragetemperature
AtmosphericpressuraVind speedPrecipitationEffective
temperaturefin thecity of Krasnodamaccordingto long-
termdatafrom 1933to 2020.Thus,theinitial data
includeobservationsn Krasnodarfor 24834days
accordingto 7 climatic parametersTo solvethe problem,
scenaricautomatedystermcognitiveanalysis(scenario
ASC-analysislandits softwaretools- theintellectual
system'Eidos" areused.ScenaricASC analysisdiffers
from the classicalbnein that,in additionto pointvalues
of factorsandtheresultsof their actiononthe modeling
object,it makest possibleto convenientlystudytheir
dynamics,.e. Scenariogor theirchange ASC analysis
includes:theoreticafoundationsjn particular,the basic
formalizablecognitiveconcepta mathematicamodel
basedon a systemiogeneralizatiorof informationtheory
(STI); methodsf numericalcalculationgdatabase
structuresandalgorithmsfor their processing)software
tools,whichis currentlythe universalcognitiveanalytical
system'Eidos" (intellectualsystem'Eidos"). The entire
procesf creatingmodelsandapplyingthemto solve
problemsin ASC analysisandthe Eidossystemincludes
thefollowing stagef ASC analysis 1ststageof ASC-
analysis"Cognitive-targetstructuringof the subject
area".At the1standonly nonrautomatedtageof ASC-
analysisjn fact, a semanticstatemenof the problemis
made,i.e. aredeterminedobjectof modeling(control);
factorsactingon the objectof modeling(descriptive
scalesyandfuture statesjnto which the modelingobject
passesindertheinfluenceof thesefactors(classification
scales)2ndstageof ASC-analysis!'Formalizationof the
subjectarea" At this stageof the ASC analysisusing
automategrograminterfacesf the Eidossystem(API-
Eidos)with externalsourceof dataof varioustypes,
tabular textualandgraphic,classificationanddescriptive
scalesandgradationsarefirst developedandthenthe
sourcedataareencodedisingclassificationand
descriptivescalesandgradationsasaresultof which a
trainingsampleis formed,which, in fact, is anormalized
baseof theinitial data.3rd stageof ASC-analysis:
"Synthesisandverificationof models".At this stageof
ASC-analysisby meansf multi-parametetyping,
synthesiof 3 statisticaland7 systemcognitivemodelsis
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carriedout; verification of all creatednodelsis carried
out,i.e. Usingthe standarctlassicalF-measuref Van
Riesbergerandits fuzzy multiclassgeneralization,
invariantwith respecto thesizeof therecognizable
sampleproposedy theauthor thereliability of the
modelsis estimatedy solvingthe problemof identifying
the objectsof thetrainingsamplewhich arealready
reliably knownto which classesheybelong.As aresult,
themostreliablemodelis selectedandit is determined
whetherit is correctto useit for solvingvarious
problems 4th stageof ASC-analysis:"Problemsolving"
in themostreliablemodel(if it is sufficiently reliablefor
this), thefollowing tasksaresolved:tasksof recognition,
systemidentification,classification diagnosticsand
forecastinggecisionmakingtasks(managemerand
typologicalanalysis)tasksof studyingthe modeled
subjectareaby studyingits model:InvertedSWOT-
diagramsof thevaluesof descriptivescalegsemantic
potentials)clusterconstructiveanalysisof classes;
clusterconstructiveanalysisof factorvalues;The
knowledgemodelof the"Eidos" systemandnortlocal
neuronsnonlocal neuralnetwork;3D-integrated
cognitivemaps;2D-integratedcognitivemapsof
meaningfulclasscomparisor{mediateduzzy plausible
reasoning)2D-integrdaed cognitivemapsof meaningful
comparisorof factorvalues(mediateduzzy plausible
reasoning)rognitivefunctions;the significanceof
gradationf descriptivescaleqvaluesof climatic
parameters)hesignificanceof descriptivescales
(climatic parameters)hedegreeof determinisnof
classegtime periods)andclassificationscalesA detailed
numericalexampleof theimplementatiorof all these
stagesanda detailedstepby-stepinstructionof user
actionsin the Eidossystemwith anexplanatiorof their
meaningaregiven,which makest possibleto usethis
work for educationapurposes.

Keywords: AUTOMATED SYSTEMCOGNITIVE
ANALYSIS, FORMALIZED COGNITIVE
CONCEPT, ASCANALYSIS, INTELLECTUAL
SYSTEM "EIDOS"
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1. INTRODUCTION

1.1. Description of the researched subject area

This paper solves the problem of studying the structure of the variability
of meteorological parameters: "Maximum temperature Minimum temperature
Average temperature Atmospheric pressure Win@ap&recipitation Effective
temperature" in the city of Krasnodar according to legn data from 1933 to
2020.

Thus, the initial data includes 24834 observations for 7 climatic
parameters.

1.2. Object and subject of research

Object of studin this paperis the climate in the city of Krasnodar
according to longerm data from 1933 to 2020.

Subject of study the work is the Scenario automated systamgnitive
analysis of the climate of Krasnodar for 193®0, i.e. study of the influence of
the dynamics othe valuesof 7 climatic parameters in the past on the dynamics
of the values of the same 7 climatic parameters in the future.

1.3. The problem solved in the work and its relevance

At present, on the one hand, undoubted successes, obvious to all, have
been achieved in the field of shoange weather forecasting. On the other hand,
these successes have been achieved by processing information received by
spacecraft on supercomputers.

However, both supercomputers and space sensing information are very
expensive and require an extremely high level of technology development,
which not all countries possess.

It is clear that at the regional level, and even more so at the level of
individual farms, these technologies are completely inaccessible. Currently,
these farms use weather forecasts received centrally using global
telecommunications (Internet).

But as the experience of recent sanctions shows, access to these
technologies may be terminated. Therefore, it is of interest to independently
obtain reliableshortterm weather forecasts for the main climatic indicators.

Thus, the problem solved in the work is to develop a technology for short
term weather forecasting available to agricultural enterprises according to the
main climatic indicators without accetssglobal resources solely on the basis of
retrospective local data of a significant longitudinal (on the example of the city
of Krasnodar).

See for exampléttps://earth.nullschool.net/
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1.4. Purpose and tasks of the work

aimwork is to solve the problem posed above by decomposing the goal
into the Dllowing sequence of tasks, the solution of which is the stages of
achieving the goal:

Task1.Cognitive structuring of the subject area. Two interpretations of
classification and descriptive scales and gradations.

Task2.Formalization of the subject area.

Task3.Synthesis of statistical and systeagnitive models.
Multiparameter typification and particular knowledge criteria.

Task4.Model verification.

Task5.Selection of the most reliable model.

Task6.System identification and forecasting.

Task7.Decisin support (A simplified version of decision making as an
inverse forecasting problem, positive and negative information portraits of
classes, SWOT analysis; Developed decision making algorithm in ASC
analysis).

Task8.Study of the modeling object by studygi its model (Inverted
SWOT diagrams of descriptive scale valugemantic potentials); Cluster
constructive analysis of classes; Clustenstructive analysis of descriptive
scale values; Eidos system knowledge model andlawai neurons; Notocal
neual network; 3d integral cognitive maps; 2chtegral cognitive maps of
meaningful class comparison (mediated fuzzy plausible reasoning)ie2ptal
cognitive maps of meaningful comparison of factor val(meediated fuzzy
plausible reasoning); Cognitifanctions; Significance of descriptive scales and
their gradations; Degree of determinism of classes and classification scales).

2. METHODS
2.1. Justification of the requirements for the method of solving
the problem

The method used to solve the probl@msed should provide a stable
identification in a comparable form of strength and direction of candeffect
relationships in incomplete noisy (inaccurate) interdependent (nonlinear) data of
a very large dimension of numerical and fmammerical naturemeasured in
various types of scales (nominal, ordinal and numerical) and in various units of
measurement (i.e., it should not impose strict requirements on data that cannot
be met, but should ensure the processing of the data that really exists). In
addition, the method should provide for taking into account not only point
values in time series, but also the dynamics and nature, i.e. scenarios for
changing them.

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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2.2. Literature review of problem solving methods, their
characteristics and assessment of  the degree of
compliance with reasonable requirements
All the above requirements are met by a new method of artificial
intelligence: scenario automated systeognitive analysis (scenario ASC
analysis), which has its own software tools, which is currethtéy personal
intellectual online environment "Eido§oro”.
Below we will briefly review this method and its software tools.

2.3. Automated system -cognitive analysis (ASC -analysis)

Automated systernognitive analysis (AS@nalysis) was proposed by
Prof. EV. Lutsenko in 2002 in a number of articles and a fundamental
monograph [1]. The term itself: "Automated systeagnitive analysis (ASC
analysis)" was proposed by Prof. E.V. Lutsenko. At that time, he did not meet
on the Internet at all. Today, accordimgtihe corresponding request, Yandex has
9 million sites with this combination of words.

ASC analysis includes:

- theoretical foundations, in particular the basic formalizable cognitive
concept;

I amathematical model based on a systemic generalization of information
theory (STI);

T method of numerical calculations (database structures and algorithms
for their processing);

- software tools, which is currently the universal cognitive analytical
system'Eidos" (intellectual system "Eidos").

ASC analysis is described in more detail in [1, 2, 3] and a number of
others. About half of the more than 650 scientific papers published by the author
are devoted to the theoretical foundations of ASC analysis tangractical
applications in a number of subject areas. At the time of writing this work, the
author has published more than 40 monographs, 27 textbooks, incl. 3 textbooks
with stamps of the UMO and the Ministry, 31 patents of the Russian Federation
for attificial intelligence systems, 334 publications in publications included in
the list of the Higher Attestation Commission of the Russian Federation and
equivalent to them (according to the d@&Cl), 6 articles in journals included
inWoS, 5 publications in journals includedSnopus.

2 https://lyandex.ru/search/?Ir=35&clid=2327118&win=360&text=%20360&text=Automated+system
cognitive+analyis+(ASCGanalysis)
3 http://lc.kubagro.ru/aidos/Sprab0802.pdf

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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Three nonographs are included in the holdings of the US Library of
Congres$

ASC analysis and the "Eidos" system were successfully applied in 8
doctoral and 8 master's theses in economic, technical, biological, psychological
and medical sciences, several moretdal and master's theses using ASC
analysis at the stage of defense.

The author is the founder of the interdisciplinary scientific school:
"Automated systersognitive analysis" Scientific school: "Automated system
cognitive analysis" is an interdiscipary scientific direction at the intersection
of at least three scientific specialties (according to the recently approved new
nomenclature of scientific specialties of the Higher Attestation Commission of
the Russian Federatiyn The main scientific spéalties to which the scientific
school corresponds:

- 5.12.4. cognitive modeling;

i 1.2.1. Artificial intelligence and machine learning;

i 2.3.1. System analysis, management and information processing.

Scientific school: "Automated systeoognitive analys" includes the
following interdisciplinary scientific areas:

I Automated systersognitive analysis of numerical and textual tabular
data;

i Automated systerzognitive analysis of text data;

i Spectral and contour automated systmygnitive analysis of ilmges;

I Scenario automated systarognitive analysis of time and dynamic
series.

It is hardly expedient here to give references to all these works here. We
only note that the author has a personal website [4] and a page in ResearchGate
[5], where you can € more complete information about the ASC analysis
method. Brief information about AS@nalysis and the Eidos system is in the
materialhttp://Ic.kubagro.ru/aidos/Presentation_Aigosine.pdf

2.4. "Eidos" system - ASC-analysis toolkit

There are many artificial intelligence systems. The universal cognitive
analytical system "Eidos" differs from them in the following parameters:

- is universal and can be applied in many sulgeeas, because developed
in a wuniversal setting that does not depend on the subject area
(http://lc.kubagro.ru/aidos/index.hjmand has 6 automated programming
interfaces (API) for data entry from extatndata sources of various types:

* https://catalog.loc.gov/vwebv/search?searchArg=LutsenkotE¥ nd c | i ¢ k : iSearcho)
® https://www.famousscientists.ru/school/1608
® https://www.garant.ru/products/ipo/prime/doaps 50248/

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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tables, texts and graphics. The Eidos system is an automated system, i.e.
involves the direct participation of a person in real time in the process of
creating models and using them to solve problems of identificaticegdsting,
decisionmaking and research of a subject area by studying its model (automatic
systems work without such human participation);

- is in full open access free of chardetyg.//Ic.kubagro.rdidos/ _Aidos
X.htm), and with actual source text$tifp://Ic.kubagro.ru/ _AidosALL.tt
open licens€C BY SA 4.@https://creativecommons.org/licenseséa/4.0),
and this means that anyone who wishes can use it, without any additional
permission from the primary copyright holdethe author of the Eidos system
prof. E.V. Lutsenko(we note that the Eidos system was created completely
using only licensed tool software and there are 31 certificates of RosPatent of
the Russian Federation for it);

- is one of the first domestic artificial intelligence systems of a personal
level, i.e. @es not require the user to have special training in the field of
artificial i ntelligence technol ogi es:
of introducing the Eidos system in 198jtp://Ic.kubagro.ru/aidos/aidos02/PR
4.htm);

- really works, provides stable identification in a comparable form of
strength and direction of cauasedeffect relationships in incomplete noisy
interdependent (nonlinear) data of a very large dimension of mahand non
numerical nature, measured in various types of scales (nominal, ordinal and
numerical) and in various units measurements (i.e. does not impose strict
requirements on data that cannot be met, but processes the data that is);

- has a "zero entrthreshold”, contains a large number of local (supplied
with the installation) and cloud educational and scientific Eidos applications
(currently there are 31 and more than 300,
respectivelyhttp://aidos.byethost5.com/Source _data applications/WebAppls.ht
m) (http://Ic.kubagro.ru/aidos/Presentation_Aigwdine.pd);

I supports an ofine environment forknowledge accumulation and
exchange, widely used throughout the world
(http://aidos.byethost5.com/map5.php

i provides multilingual interface support in 51 languages. Language
databases are includedtire installation and can be replenished automatically;

- the most computationally intensive operations of model synthesis and
recognition are implemented using a graphics processor (GPU), which on some
tasks accelerates the solution of these problems Wgraethousand times,
which actually provides intelligent processing of big data, big information and
big knowledge (graphic processor must be on an NVIDIA chipset);

http://ej.kubagro.ru/2022/03/pdf/11.pdf



http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AidosALL.txt
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
https://creativecommons.org/licenses/by-sa/4.0/
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://aidos.byethost5.com/Source_data_applications/WebAppls.htm
http://aidos.byethost5.com/Source_data_applications/WebAppls.htm
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://aidos.byethost5.com/map5.php

1 Ok ydzr 2 oylkdzete|dg@udz7(03), 202 6 s H 9

- provides the transformation of the initial empirical data into information,
and it intoknowledge and the solution using this knowledge of the problems of
classification, decision support and research of the subject area by studying its
systemcognitive model, while generating a very large number of tabular and
graphical output forms (develognt cognitive graphics), many of which have
no analogues in other systems (examples of forms can be found in the
work:http://Ic.kubagro.ru/aidos/aidos18 LLS/aidos18 LLS)pdf

- well imitates the human style of thinking: provides analysis results that
are understandable to experts based on their experience, intuition and
professional competence;

- instead of imposing practically impracticable requirements on the initial
data (such as thaormality of distribution, absolute accuracy and complete
repetitions of all combinations of factor values and their complete independence
and additivity), automated systerngnitive analysis (AS@nalysis) offers
without any preliminary processing compead this data and thereby transform
it into information, and then transform this information into knowledge by
applying it to achieve goals (i.e. for management) and solve problems of
classification, decision support and meaningful empirical researtte afamain
being modeled.

What is the strength of the approach implemented in the Eidos &ystem
The fact that it implements an approach whose effeas®does not depend on
what we think about the subject area and whether we think at all. It forms
models directly on the basis of empirical data, and not on the basis of our ideas
about the mechanisms for the implementation of patterns in these datas That
why Eidos models are effective even if our ideas about the subject area are
erroneous or absent altogether.

This is the weakness of this approacipliemented in the Eidos system.
Models of the Eidos system are phenomenological models that reflect empirical
patterns in the facts of the training sample, i.e. they do not reflect the causal
mechanism of determination, but only the very fact and natudetefmination.

A meaningful explanation of these empirical patterns is already formulated by
experts at the theoretical level of knowledge in meaningful scientificTaws.

The development of the Eidos system included the following stages:

1st stage, "prepratory”: 1979-1992The mathematical model of the
"Eidos" system was developed in 1979 and was first tested experimentally in
1981 (the first calculation on a computer based on the model). From 1981 to
1992, the Eidos system was repeatedly implementetiefViang platform (on
Wang2200C computers). In 1987, for the first time receivgdlementation

"Link to this brief description of the Eidos system in
Englishhttp://Ic.kubagro.ru/aidos/The Eidos_en.htm

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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acto one of the early versions of the "Eidos" system, implemented in the
environment of the persontdchnological system "Vegdl" developed by the
author (see Act 2).

Stage 2, "IBM PC and MS DOS era": 1992012For IBM-compatible
personal computers, the Eidos system was first implemented in the CLHPPER
and CLIPPERS.01 (5.02) languagesm 1992, andin 1994 theertificates of
RosPatentthe first in the Krasnodar Territory and, possibly, in Russia, on
artificial intelligence systems (on the left is the title videogram of the final DOS
versionof the Eidosl2.5 system, June 2012). From then until now, the system
has been continuously improved on the IBM PC.

Stage 3, "MS Windows xp, 8, 7 era": 2012020From June 2012 to
12/14/2020, the Eidos system developed in the landuagleal.9+Express++
library for working with Internet xb2net. The Eidd4.9 system worked well
on all versions of MS Windows egpt Windows10, which required special
settings. The most computationally intensive operations of model synthesis and
recognition are implemented with the help of a graphics processor (GPU),
which, on some tasks, accelerates the solution of these problermesveral
thousand times, which really ensures the intelligent processing of big data, big
information and big knowledge (the graphics processor must be on an NVIDIA
chipset).

Stage 4, AU Wi ad020kd@ 22013/2020 to the
present, the Emb system has been developing in the langdiag&a
2.0+Express++ The xb2net library is no longer used in ltecause all the
possibilities of working with the Internet are includedasic programming
language features

Stage 5, "the era of Big data, information and knowledge": from 2022
to the presensince 2022, thauthor and developer of the Eidos system, Prof.
E.V. Lutsenko, has come to grips with the development of a professional version
of the Eidos system in the Alaska + Express language, which provides
processing of big data, information and knowledge (Big DBig Information,

Big Knowledge) using ADS (Advantage Database Server), as well as in C#
(Visual Studio | C#).

Figure 1 shows the title videogram of the DOS version of the Eidos
system, and Figure 2 shows the current version of the Eidos system, are Figur
3 shows the sequence of processing data, information and knowledge in the
Eidos system:

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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Picturel. Title videogram of the DOS version of the Eidos system (until 2022)
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Login H
Paszwond: *
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Advantage Database Server (ADS) - OFF
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M8 PAKTHYECK Oy PECMDADHEHM SUCT EHb,
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Picture2. Title videogram of the current version of the Eidos system
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Picture3. The sequence of data, information and knowledge processing in the Eidos
system
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3.RESULTS

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

The stage of cognitivearget structuring of the subject area is the only
nonautomated stage of scenario ASC analysis in the Eidos system.

At the stage of cognite-target structuring of the subject area, we decide
in a nonformalized way at a qualitative level what we will consider as factors
acting on the modeled object (causes), and what as the results of these factors
(consequences). In essence, this is arstant of the problem to be solved.

Descriptive scales serve to formally describe the factors, and classification
scales- the results of their action on the modeling object. Scales can be
numerical and textual. Text scales can be nominal and ordinal.

Cogntive structuring of the subject area is the first and only-non
automated stage of ASC analysis in the Eidos system, i.e. all subsequent stages
of ASC analysis in it are fully automated.

In ASC-analysis and the "Eidos" system, two interpretations of
classifcation and descriptive scales and gradations are used: static and dynamic
and the corresponding terminology (generalizing, static and dynamic).

Static interpretation and terminology:

I gradations of classification scales are generalizing categoriesesf &yp
objects (classes);

- descriptive scalesproperties of objects, gradations of descriptive scales
- valuesof properties (attributes) of objects.

Dynamic interpretation and terminology:

- gradationsof classification scales are generalizing categories of future
states of the modeling object (classes);

- descriptive scalesfactors acting on the object of modeling, gradations
of descriptive scalesthe values of factors acting on the object of mogel

General terminology:

I classification scales and gradations;

- descriptive scales and gradations.

In this paper, we will mainly adhere to the dynamic interpretation and
terminology.

As a result of the stage of cognititerget structuring of the sulgjearea:

i as an object of modeling, we will choose the climate in the city of
Krasnodar (Russia. Southern Federal District);

i as factors influencing the object of modeling, we will choose the
following past climatic factors (Table 1);

i as the results dhe influence of factors on the modeling object, we will
choose the following current and future climatic states (Table 2);

tableli Climatic factors affecting the modeling object (descriptive scales)
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KOD_OPSC | NAME_OPSC
1 MAXIMUM TEMPERATURE
2 MINIMUM TEMPERATURE
3 AVERAGE TEMPERATURE
4 ATMOSPHERE PRESSURE
5 WIND SPEED
6 PRECIPITATION
7 EFFICIENT TEMPERATURE
8 MAXIMUM TEMPERATURE-PAST3
9 MINIMUM TEMPERATURE-PAST3
10 MEDIUM TEMPERATURE-PASTS
11 ATMOSPHERIC PRESSURE-PAST3
12 WIND SPEED-PAST3
13 RAIN-PAST3
14 EFFECTIVE TEMPERATURE-PAST3

table2i The results of the influence of factors on the object of modeling (classification
scales)

KOD_CLSC | NAME_CLSC

MAXIMUM TEMPERATURE

MINIMUM TEMPERATURE

AVERAGE TEMPERATURE

ATMOSPHERE PRESSURE

WIND SPEED

PRECIPITATION

EFFICIENT TEMPERATURE

MAXIMUM TEMPERATURE-FUTURE3

MINIMUM TEMPERATURE-FUTURE3

AVERAGE TEMPERATURE-FUTURE3

ATMOSPHERIC PRESSURE-FUTURES3

WIND SPEED-FUTURE3

RAIN-FUTURE3

EFFECTIVE TEMPERATURE-FUTURE3

e = I
RE|o|o|~|o|o|sw|n|-

=
N

=
w

[N
SN

3.2. Task-2. Formalization of the subject area

At the stage of formalization of the subject area, classification and
descriptive scales and gradations are developed, and thenitithledata are
encoded using them, resulting in a training sample. The training sample, in fact,
is the original data, normalized with the help of classification and descriptive
scales and gradations.

The Eidos system has a large number of various attoimarogram
interfaces (APIs) that provide input into the system of external data of various
types: textual, tabular and graphic, as well as others that can be presented in this
form, for example, audio or electroencephalogram (ECG) data. ) or cardiogram
(ECG).

This ensures the usétendly use of the Eidos system for conducting
scientific research in various areas of science and solving practical problems in
various subject areas, almost everywhere where a person uses natural
intelligence.
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In this work, long-term weather data in Krasnodar, taken from the
site, are used as initial data:
http://pogodaservice.ru/archive _gsod.phplowever, data can be downloaded
from this site in chunks no larger th&@00 lines. Therefore, these portions were
downloaded and combined by the author into one file manually. In addition, dots
have been replaced with commas in numeric columns. The result is an Excel
table of initial data, a fragment of which is shown in [€gh

table3i Initial data (fragment)

g o [} (0] 2 Qo ) 0]

212 5|3 5| 2| 2| § |3 g

= © = & ® = o B A ®

< o 5 o o <3 o 5 o o

= g g | = <3 £ g g | & <

€l g | E|e|g|E8|&8| €| | & |e|lg|5|E5

E £ 2 | 2] 2| 8| o] E £ s | 2] 2| 8| @

= = S S 2| & | 2|2 2 S > s | & | 2|2

S £ £ © o ° ‘S °© £ E & 3 e 2 5

£ 3 £ s |[E|l £ |2 || 3 = © |E| £ | 92|

S = s @ < = a | W = s @ < 2 | a |
05.01.1933 | 0,0 | 50 | -15 |00 [ 2,0 [00[00] 00 [ 50 | -15 |00 ] 2,0 [00][0,0
06.01.1933 | 00 | 28 | -1,4 [00] 10 00|00 00 | 28 [ -1,4 [00] 10 [00] 00
07.01.1933 | -11 | 50 | 35 |00 | 40 [00]00]| -11 | 50 | 35 |00 ] 40 [ 0000
08.01.1933 | 28 | 7,8 | 52 |00 80 [00[00] 28 [ 78 | 52 [00] 80 [00][0,0
09.01.1933 | 28 | -111 | 7,7 |00 | 40 [00]00 | 28 |[-111| 7.7 |00 | 40 [ 0000
10.01.1933 | 2,2 | -122 | 7.4 [0,0] 50 [00 00| 22 [-122 | 7.4 [0,0] 50 [00 ][00
11.01.1933 | 0,0 | -100 | 23 [ 0,0 20 [00 00| 00 |-100] 23 [0,0]| 20 [00 ][00
12.01.1933 | 11 | 39 [ -1,8 [0,0] 10 [00 ][00 11 | -39 | -18 [0,0] 10 [00 [ 0,0

13.01.1933 | -2,8 -6,1 44 100]| 10 | 00|00 | -28 -6,1 -44 100] 10 |]00]0,0
14.01.1933 -7,8 -2,8 -7,8 54
15.01.1933 | -78 | -122 | 92 |00| 40 |00]|00 | -78 |-122 | -92 | 00| 40 |00 0,0
16.01.1933 | -100 | -12,2 | -10,6 | 00 | 30 | 00| 00 | -10,0 | -12,2 | -10,6 | 0,0 | 3,0 | 0,0 | 0,0
17.01.1933 | 89 | -111| 62 |00] 20 |00]00| -39 |-11,1| 62 |00| 20 | 00100
18.01.1933 | 7,8 -5,0 08 (00| 00 [00]|00]| 78 -5,0 08 |[00) 00 |00]00
19.01.1933 | 2,2 -5,0 -04 |00] 10 |00 |00 ]| 22 -5,0 -04 100 10 | 0000
20.01.1933 | 7.8 =22 14 |00]| 40 |00]|00]| 78 -2,2 14 |00]| 40 | 00100
21.01.1933 | -28 | -100 | -57 |00 | 60 |00 |00 | -28 | -100 | -57 | 00| 6,0 | 0,0 | 0,0
22.01.1933 | 22 |-100)] 82 |00 | 40 (00 |00]| 22 |-100]| 32 |00] 40 |00] 0,0
23.01.1933 | 2,8 -7,2 -1,7 |00] 40 |00 [00]| 28 -7,2 -1,7 10,0 | 40 | 0000
24.01.1933 | 89 | -100 | -75 |00| 70 |O0O 00| -39 |-100| -75 |00 | 7,0 |00 0,0
25.01.1933 | -10,0 | -12,8 | -11,5 |00 | 20 (00 | 00| -100 | -128 | -11,5 | 0,0 | 20 | 0,0 | 0,0
26.01.1933 | 7,2 | -189 | 96 |00 | 40 |00 00| -72 | -139| 96 |00 | 40 | 0000
27.01.1933 | -78 |-128|-111 00| 10 (OO |0OO)| -78 |-128|-11,1 | 00| 1,0 |00 | 0,0
29.01.1933 | 0,0 -7,2 -1,2 100] 30 |00[00] 0,0 -7,2 -1,2 100 | 30 | 0000
30.01.1933 | 2,2 =2, -1,2 100| 10 |00 |00 | 22 -7,2 -1,2 1|00| 10 | 00|00
31.01.1933 | 28 |-100| -12 |00 30 |00|0O0O0| 28 |-100| -1,2 |00 | 30 | 00|00
01.02.1933 | 5,0 0,0 14 |00 10 |00 |00] 50 0,0 14 |[00) 10 |00 |00
02.02.1933 | 1,1 2,2 -03 1]00] 20 |00|00]| 11 -2,2 -03 |00| 20 |00]0,0
03.02.1933 | 1,1 -2,8 01 |00| 10 [00]00]| 11 -2,8 01 |00| 10 |00]O00
04.02.1933 | 3,9 0,0 21 (00| 10 [00|00] 39 0,0 21 |[00] 10 |00 00
05.02.1933 | 0,0 =51 -25 00| 20 |00[00] 0,0 -3,9 -25 100 20 | 0000
07.02.1933 | 12,8 | -2,2 29 |00| 20 [00]00]| 128 | -2,2 29 100 20 |00]00
08.02.1933 | 2,2 -2,8 -06 100] 10 |00 |00 | 22 -2,8 -06 |00] 10 | 0000
09.02.1933 | -5,0 -7,8 65 [ 00] 20 |00|00]| -50 -7,8 -65 | 00| 20 |00]00
10.02.1933 | -5,0 -8,9 -65 | 00| 10 | 00|00 | -50 -8,9 -65 | 00| 10 | 0000
13.02.1933 | 2,8 -6,1 -28 [ 00] 40 |00 [00]| 28 -6,1 -28 100 | 40 | 0000
14.02.1933 | 2,2 |-122 | -1,7 |00 | 30 |00 |00 | 22 |-122 | -1,7 |00 | 30 |00 |00
15.02.1933 | 3,9 3.9 1,7 |00] 30 | 00]00]| 39 -3,9 1,7 /00| 30 |00]0,0
16.02.1933 | 2,2 =51 -1,2 | 00] 40 |00 [00]| 22 -3,9 -1,2 100 | 40 | 0000
17.02.1933 | 1,1 -6,1 -04 100] 50 | 00|00 11 -6,1 -04 | 00| 50 ]00]0,0
18.02.1933 | 0,0 -1,1 -03 |00] 10 |00 |00 0,0 -1,1 -03 100 10 |00 0,0
19.02.1933 | 2,2 7,2 14 |00] 10 |00 ] 00| 22 -7,2 14 |00| 10 |00 0,0
20.02.1933 | 2,2 1,1 06 (00| 10 [00 00| 22 -1,1 06 [00)] 10 |[00] 00
21.02.1933 | 2,2 -2,2 -06 [ 00] 40 |00[00] 22 -2,2 -06 | 00| 40 |00]00
22.02.1933 | 6,1 1,1 04 (00| 30 [00]|00] 61 -1,1 04 [ 00)] 30 |[00]00
23.02.1933 | 12,2 | -3,9 38 |00 10 |00 |00] 122 | -39 38 [00) 10 |00 00

N
©
:
O
IS
o
<}
o
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o
<}
o
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o
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24.02.1933 | 7,8 0,0 35 |[00]| 20 |O0O0|0O0]| 7,8 0,0 35 | 00| 20 [ 0000

25.02.1933 | 8,9 0,0 39 (00| 20 [00)|00] 89 0,0 39 [00)] 20 |00] 00

26.02.1933 | 11,1 | -1,1 35 [00| 20 [00 |00 111 | -11 35 [ 00)] 20 |00]00

27.02.1933 | 5,0 -2,2 06 |[00]| 40 |00]00]| 50 -2,2 0,6 00] 40 |00 0,0

28.02.1933 | 2,2 -3.9 -03 1]00| 10 |00 |00 | 22 -3,9 -03 |00] 10 | 0000

01.03.1933 | 0,0 -2,8 -21 (00| 10 [00]00] 00 -2,8 -2,1 00| 10 [ 0,000

02.03.1933 | -2,8 -6,1 50 100| 20 |00 |00 | -28 -6,1 50 |00| 20 |]00]0,0

03.03.1933 | -50 | -100}| -78 |OO| 10 |OO| OO -50 |-100]| -78 |00 | 10 |00 |00

04.03.1933 | 2,8 -11,1) 31 (00| 10 [0O00 |00 | 28 -11,1 ) 31 |00| 10 [ 00|00

05.03.1933 | 6,1 -2,2 40 |00 100 |00]00]| 61 -2,2 40 |00 100]00]00

06.03.1933 | 10,0 3,9 77 |00]110|00]00] 10,0 3,9 7,7 0,0 110] 00 0,0

07.03.1933 | 12,8 7,2 93 (00100 |00])00] 128 7,2 93 |00)100]|00])00

08.03.1933 | 0,0 -5,0 -25 (00| 60 [00]00] 00 -5,0 -25 00| 60 [00]00

09.03.1933 | 0,0 | -100| -54 |00 | 40 |00 |00 | 00 |-100| -54 |00 | 40 |00 |00

10.03.1933 | 5,0 -8,9 -23 | 00| 40 | 00|00 50 -8,9 -23 | 00| 40 |]00]0,0

12.03.1933 | 6,1 -2,8 10 (00| 60 (00|00 6,1 -2,8 10 (00| 60 | 00|00

14.03.1933 | 2,8 -2,8 03 (00| 10 [00 00| 28 -2,8 03 [00)] 10 |00 00

15.03.1933 | 11,1 -3,9 50 {[00]| 70 |00 |00] 11,1 | -39 50 [00}| 70 [ 0000

16.03.1933 | 11,1 3,9 68 (00| 90 [00|00] 11,1 3,9 68 [00] 90 |00]00

17.03.1933 | 15,0 1,1 67 |00 10 |00 ] 00| 150 11 67 100| 10 |00]00

18.03.1933 | 21,1 | -7,2 69 |00| 20 [00]00]| 211 | -7,2 69 |00| 20 |00]00

20.03.1933 | 20,0 11 97 |00 10 (00|00 200 1,1 97 |00)] 10 |00]00

22.03.1933 | 22,8 1,1 104 |00 ] 20 | 00|00 | 22,8 11 104 | 00| 20 | 0000

24.03.1933 | 22,8 11 110 | 00| 2,0 | 0,0 | 0,0 | 22,8 1,1 11,0 | 00| 2,0 | 0,000

26.03.1933 | 3,9 -2,2 12 100 20 |00 |00 39 -2,2 12 {00)] 20 | 0000

27.03.1933 | 8,9 -2,8 42 | 00| 50 |00 ][00 89 -2,8 42 00| 50 |00]00

28.03.1933 | 3,9 -2,8 08 (00| 30 [00]00] 39 -2,8 08 [ 00) 30 |00]00

29.03.1933 | 7,2 =1 35 |00| 70 [00]00]| 72 -3,9 35 |00 70 | 00] 00

30.03.1933 | 6,1 2,2 38 (00| 10 (00|00 6,1 2,2 38 [00] 10 |00 00

31.03.1933 | 10,0 0,0 46 (00| 10 | 00|00 | 100 0,0 46 | 00| 10 | 0000

01.04.1933 | 13,9 0,0 60 (00| 30 [00]|00] 139 0,0 6,0 [ 00)] 30 |00] 00

02.04.1933 | 16,1 | -2,8 81 |00 40 [00 |00 161 | -28 81 [ 00| 40 |00 00

03.04.1933 | 10,0 1,1 65 |00| 20 [00]00]| 10,0 11 65 00| 20 |00]00

04.04.1933 | 7,8 2,8 53 (00| 10 [00|00]| 78 2,8 53 | 00] 10 |00 00

05.04.1933 | 11,1 2,2 56 |00| 20 [00]00]| 11,1 2,2 56 |00 20 |00]00

06.04.1933 | 8,9 11 54 (00| 20 [00]|00]| 89 1,1 54 [00] 20 |00]00

07.04.1933 | 10,0 1,1 49 [ 00| 50 | 00]00] 100 11 49 | 00| 50 |00(00

08.04.1933 | 12,2 1,1 58 | 00| 40 [00]00]| 12,2 11 58 |00 40 | 00]00

10.04.1933 | 6,1 11 39 (00| 10 (00|00 6,1 1,1 39 [00] 10 |00 00

11.04.1933 | 5,0 2,2 28 |00| 20 [00]00]| 50 2,2 28 100 20 | 00]00

12.04.1933 | 10,0 11 53 [00| 40 (00| 00] 100 1,1 53 | 00] 40 |00 00

13.04.1933 | 8,9 -1,1 50 |00| 10 [00]00]| 89 -1,1 50 [00) 10 [00] 00

14.04.1933 | 16,1 2,2 90 [00| 20 [00|00] 16,1 2,2 90 [00)] 20 |00] 00

17.04.1933 | 7,8 11 64 (00| 90 [00|00]| 78 1,1 6,4 | 00)] 90 |00]00

18.04.1933 | 10,0 2,8 46 (00| 50 | 00]|00] 100 2,8 46 [ 00| 50 |00]00

19.04.1933 | 17,8 0,0 115 | 00| 50 |00 |00 | 17,8 0,0 115 | 00| 50 | 0,000

20.04.1933 | 27,8 2,8 17,7 |00 ] 40 |00 |00 | 27,8 2,8 17,7 | 00| 40 | 0,000

23.04.1933 | 22,8 | 12,2 | 176 [ 00| 40 (00 | 00| 22,8 | 122 | 176 | 00| 40 | 00| 0,0

24.04.1933 | 30,0 | 100 | 185 |00 | 20 |00 |00 | 300 | 10,0 | 185 | 0,0 | 2,0 | 0,0 | 0,0

25.04.1933 | 26,1 | 100 | 165 [ 00| 40 |00 |00 | 26,1 | 100 | 1655 | 00| 40 | 0,0 0,0

26.04.1933 | 139 | 100 | 118 |00 | 10 (00O |00 | 2139 | 100 | 118 |00 | 1,0 |00 | 0,0

27.04.1933 | 13,9 8,9 115 |00 ] 10 | 00 | 0,0 ] 139 8,9 115 |00 | 10 | 0,000

28.04.1933 | 12,2 6,1 96 (00| 30 [00|00] 12,2 6,1 96 [00)] 30 |00]00

29.04.1933 | 17,2 5,0 108 |00 ] 10 |00 |00 | 17,2 5,0 108 | 00| 10 | 0,000

30.04.1933 | 13,9 7,2 10,3 |00 ] 2,0 |00 |00 | 139 7,2 103 | 00| 20 | 0000

01.05.1933 | 18,9 5,0 115 |00 | 30 | 0,0 |00 | 189 5,0 115 | 00| 30 | 0,000

03.05.1933 | 20,0 8,9 156 |00 ] 40 | 00|00 | 20,0 8,9 156 [ 00| 40 | 00|00

04.05.1933 | 17,2 7,8 122 1 00| 20 |00 |00 | 17,2 7,8 122 {00 | 20 | 0000

05.05.1933 | 22,2 5,0 154 |00 ] 10 |00 |00 | 22,2 5,0 154 [ 00| 10 | 0,000

06.05.1933 | 16,1 8,9 128 1 00| 20 |00 |00 | 161 8,9 12,8 | 00| 2,0 | 0,000

07.05.1933 | 17,8 6,1 11,8 | 00| 40 |00 |00 | 17,8 6,1 11,8 | 00| 40 | 0,000

09.05.1933 | 23,9 7,2 164 |00 ] 10 |00 | 0,0 | 239 7,2 164 | 00| 10 | 0,000

10.05.1933 | 278 | 100 | 188 |00 | 10 |00 |00 | 278 | 10,0 | 188 | 00| 1,0 | 0,0 | 0,0

11.05.1933 | 278 | 100 | 189 |OO| 10 |00 | 00O 278 | 100 | 189 |00 | 10 | 0,0 0,0

13.05.1933 | 239 | 122 | 186 | 00| 20 | 00|00 | 239 | 12,2 | 186 | 00| 20 | 0,0 | 0,0

15.05.1933 | 17,8 8,9 140 |00 ] 50 |00 |00 ] 17,8 8,9 140 | 00| 50 | 0000

16.05.1933 | 21,1 7,8 146 |00 ] 10 |00 |00 ] 21,1 7,8 146 | 00| 10 | 0000

17.05.1933 | 22,2 7,8 16,1 | 0,0 | 50 | 0,0 | 0,0 | 222 7,8 16,1 | 00| 50 | 0,000

18.05.1933 | 20,0 | 12,2 | 153 |00 | 70 | 0,0 | 00 | 20,0 | 12,2 | 153 | 00| 70 | 00| 0,0

21.05.1933 | 20,0 | 100 | 161 |OO | 10 |00 | 00| 20,0 | 100 | 16,1 |00 | 10 |00 ] 0,0

22.05.1933 | 17,2 | 128 | 150 (00| 10 [0O0O0 |00 | 17,2 | 128 | 150 |00 | 10 |00 0,0

23.05.1933 | 16,1 | 12,2 | 13,2 |00 ]| 60 |00 ] 00| 16,12 | 122 | 13,2 |00 ] 60 [ 0,0 ] 0,0
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The full Excel table of the source data is in full open free access in the

Eidos cloud at the link:

http://aidos.byethost5.com/Source data applications/Applicafi®B330/Inp data.xlsx

In this work, to enter the initial data (Table 3) into the Eidos system and
the automated development of classification and descriptive scales and
gradations and the irang sample (Tables 4, 5, 6), i.e. for automated
formalization of the subject area, the universal automated2/AF2.2 was

applied, with the parameters shown in Figure 4:

-
€ 2.3.2.2. ¥HUEEPCaNsHRIF NDOrpaMMHBIR MHTEpDERC MMNOPTa AanHe B cucTemy “INA0C-K++" I

BERT X

3analiTe THN ©&fNa MCKOAHBE AaHHER: "Inp_data" 3anaiTe NapateTpeL
%S - MS Excel2003 c LS -apai f* Hymiu npotenst cumrate OTCHTCTEWMEM ganHe
TaHaa -thaiina
5 L5 M5 Ercel-2007(2010] ST " Hynu 1 npotens cudrate 3HAYEHWAMKW gadHes
[ Cozpaeare B cpegrux no knaccar lnp_dawr.dbf*?

" DBF - DBASE IV [DBF/NTx] Crangapt DBF-gaiina

" CSV - CS5V =» DBF koHeepTep Crangapr C5Y-dafina TpeGoBaHuA K (ainy MCXOAHBIX AAHHLIX |
3a0aliTe AMaNa30oH CTOABLOE KASCCHPMKALHMOHHEIX LK 8T Sanalime AMANA30H CTOASWOB OMMCETEABHEIX LK &

HauaneHEIE CTONGEL, KNSCEHEHK ALMOHHER LK 3T HauaneHe M cToASEL ONMGATENEHEIS WK AT

A

FoHEUHEIN CTOASEL, KASCCHPHE SLMOHHER LKA K.OHEUHEIN CTONGSEL ONMCATENEHEX KA,

3a0alTe pEskun. 3anaiTe cnocod EBIGOpa Pa3MEna MHTEPEANDE:
{* PopManusauuu NpegMeTHOR obnacTu [Ha ocHoee "'Inp_data'') {* PaeHble MHTEQBANGI C PaZHBINM YMCNOM HAGMOAEHME
" TeHepaumu pacnosHaBaemoll BlGopku [Ha ocHoee "Inp_rasp'’] {” PasHble MHTEQBANGI C DABHBINM YMCNOM HAGMOAEHME

3a1aH1E NAP&METPOE POPMHDOBAHUA CUEHADMEE MW CNocoSa MHTERNPETALMK TEKCTOBRIE Nonel Inp_data'™
" He npureHaTe cueHapHEIR merog ACK-aHanuza {* TpumMeHLTE cueHapHER reTog ACK-aHanuza
P P o o

MNapaMeTpbl ¢OPMHPOEAHHA CLUEHAPHER!

Mpownes nepuoa; Byayuiai nepuog;

I AYBliHa NPEQEICT OPMIA MUHUMANEHAR | 3 TOPUSOHT NPOrHOSUPOBAHMA FMHUMAAEHEIA |

T AYEiHa NPEAEICT OPMIA MaKCUManbHas: 3 T OPUSOHT NPOrHOSUPOBAHMA MAK CUMANEHEI
PaccrarpuBars oTAenbHo TOYKM MPOWALIY CUEHAPHEE T Paccrarpueart oTaenbHo ToKM SYayLy CUEHAPHEE?
+ He paccrarpuearts (¥ He paccaTpHeaT

" PacctaTpuUEETE, HO TOABKO PUHANBHEIE TOYKK " PacctmaTpuUBaTE, HO TOABKO PUHANBHEIE TOYKK

(" PacctmaTpuUBETE BCE TOUKM (" PaccimaTpuUBaTE BCe TOUKM

HDﬂDDﬁHDE TeopeTHYSCK D2 ONWCaHKe CUEHAPHOMD ACK.-aHaMMza © AETANEHEIM YHENEHHEIM ApMrAED0R

K.akme HauraeHoEaHHA TRADALMH yucnoeex wean venonesosaTe:

AeTomaTHyeckan dropmanuzauua npeaMmeTHoR obnacTi: reHepauMA KnaccHgPHKaUHOHHLIX U ONHCATENEHEIX WKan
W rpagauni, a Tawxke obyvalwwen W pacnozHaEaeMmol EbIDOPKW Ha ocHoBe Dazbl HCXOOHBIX AaHHEIX: "Inp_data”

il

JAd

{* Tonbko MHTEPEANEHEIE YHCN0BRIE SHAYEHMA [Hanpurep: *'1/3-{59873.0000000, 175545, 6666667

(" ToNbKO HAMMEHDESHWMA WHT EPEANEHEE YHCN0BER SHIHEHWEA [Hanputep: " MuHUManeHoe""]

" M WHTEPBAaNEHEIE YHCNDBEIE SHAYEHMA, 1 4% HAUMEHOBIHKA [Hanpurep: "'MunrmancHoe: 1/3-59873.0000000, 178545 BEEEEET
Ok LCancel

-
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K.orpa cusHapHeii rmeTog ACK-aHaNMEa HE NPUMEHASTCA, TO SAMMCH Gafing MCKogHE!R gaHHER Inp_data" paccrarprsaoTes caru no cede
HESAEMCHO APYr OT Apyra. Ecik e oH NPUMEHASTCA, T KaK KAACChl PACCMATPHEANTCA CUEHAPMM U3MEHEHWA SHAYEHME NONEN KaCCHPU-
KALMOHHE LLKAN HA 330aHHDE KOAHYECTED SaNMCel BNEPe0 OT TekYWeR SaMMcH [MOpHSOHT NPOrHOSHPOBaHHA] 3 54 SHAYEHHA $aKTOPOE
NPHHHMENT CA CUEHAPHH MSMEHEHUA SHIYEHWA NONEHA ONHCATENEHEIX WKAN HA SA03HHDE WX KOAMYECTED HaZag (rNYGHHa NPEAEICTORHM].

UTafbl paAsCrOTREHHE SUEHAPHES HIMEHEHMA SHAUSHHE WKAN GEIN0 OSHEISASHHEIM 33MHCH B S80S HoXOAHEM 1aHHER "Inp_data" gonHe
YNOPALOYEHE! KaKMM-NHA0 0PSSO0, HANPHMER N0 BPEteHH [EREMEHHEE pAdE].
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of Google shares) /4 July 2021, DOl 10.13140/RG.2.2. 2815708168, LicenzeCC BY-54 4.0
https: /v, researchgate. net/ publication /263157032
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Lutzenko E.Y. Forecasting the values and scenanios of changes in the future economic indicators of the holding using
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https:/ v researchgate. net/publication /357671568
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As a result of the work of AP2.3.2.2, classification and descriptive
scales and gradations were formed (Tables 4 and 5).

tabledi Classification scales and gradations (in full)

KOD_CLS | NAME_CLS
1 MAXIMUM TEMPERATURE-1/3-{-22.0, -0.3}
2 MAXIMUM TEMPERATURE-2/3-{-0.3, 21.3}
3 MAXIMUM TEMPERATURE-3/3-{21.3, 43.0}
4 MINIMUM TEMPERATURE-1/3-{-33.7, -14.0}
5 MINIMUM TEMPERATURE-2/34-14.0, 5.7}
6 MINIMUM TEMPERATURE-3/3-{5.7, 25.4}
7 AVERAGE TEMPERATURE-1/3-{-27.9, -8.2}
8 AVERAGE TEMPERATURE-2/3-8.2, 11.6}
9 AVERAGE TEMPERATURE-3/3-{11.6, 31.3}
10 ATMOSPHERIC PRESSURE-1/3-{989.1, 1006.9}
11 ATMOSPHERIC PRESSURE-2/3-{1006.9, 1024.8}
12 ATMOSPHERIC PRESSURE-3/3-{1024.8, 1042.6}
13 WIND SPEED-1/3-{1.0, 10.3}
14 WIND SPEED-2/3-{10.3, 19.7}
15 WIND SPEED-3/3-{19.7, 29.0}
16 RAIN-1/3-{1.0, 100.7}
17 RAIN-2/3-{100.7, 200.3}
18 RAIN-3/3-{200.3, 300.0}
19 EFFECTIVE TEMPERATURE-1/3-{-31.6, -9.9}
20 EFFECTIVE TEMPERATURE-2/3-{-9.9, 11.7}
21 EFFECTIVE TEMPERATURE-3/3-{11.7, 33.4}
22 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,01,01
23 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,01,02
24 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,01
25 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,02
26 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,03
27 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,03,03
28 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,01
29 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,02
30 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,03
31 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,01
32 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,02
33 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,03
34 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,03,02
35 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,03,03
36 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,02,02
37 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,02,03
38 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,03,02
39 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,03,03
40 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,04,04
a1 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,04,05
42 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,05,04
43 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,05,05
44 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,04,04
45 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,04,05
46 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,04
47 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,05
48 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,06
49 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,06,05
50 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,06,06
51 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,05,05
52 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,05,06
53 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,06,05
54 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,06,06
55 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,07,07
56 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,07,08
57 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,08,07
58 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,08,08
59 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,07,07
60 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,07,08
61 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,07
62 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,08
63 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,09
64 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,09,08
65 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,09,09
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AVERAGE TEMPERATURE-FUTURES3-AVERAGE TEMPERATURE-FUTURES-09,08,08

67

AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,08,09

68

AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,09,08

69

AVERAGE TEMPERATURE-FUTURES3-AVERAGE TEMPERATURE-FUTURES-09,09,09

70

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-10,10,10

71

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-10,10,11

72

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-10,10,12

73

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-10,11,10

74

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-10,11,11

75

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-10,11,12

76

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-10,12,12

77

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-11,10,10

78

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-11,10,11

79

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-11,11,10

80

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-11,11,11

81

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-11,11,12

82

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-11,12,11

83

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-11,12,12

84

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-12,11,10

85

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-12,11,11

86

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-12,11,12

87

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-12,12,11

88

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES-12,12,12

89

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,13

90

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,14

91

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,15

92

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,13

93

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,14

94

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,15

95

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,13

96

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,14

97

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,15

98

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,13,13

99

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,13,14

100

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,13

101

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,14

102

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,15

103

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,13

104

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,14

105

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,15

106

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,13,13

107

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,14,13

108

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,14,14

109

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,13

110

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,14

111

WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,15

112

REFERENCES-FUTURE3-REFERENCES-FUTURE3-16,16,16

113

RAIN-FUTURES3-REFIT-FUTURE3-16,16,17

114

REFERENCE-FUTURE3-REFERENCE-FUTURE3-16,16,18

115

RAIN-FUTURES-REFIT-FUTURE3-16,17,16

116

RAIN-FUTURES3-REFERENCE-FUTURE3-16,17,17

117

RAIN-FUTURES-REFIT-FUTURE3-16,18,16

118

RAIN-FUTURES3-REFIT-FUTURE3-17,16,16

119

RAIN-FUTURES-REFIT-FUTURE3-17,16,17

120

REFERENCES-FUTURE3-REFERENCES-FUTURE3-17,17,16

121

RAIN-FUTURES3-REFIT-FUTURE3-17,17,17

122

RAIN-FUTURES-REFIT-FUTURE3-18,16,16

123

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,19,19

124

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURES3-19,19,20

125

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,20,19

126

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,20,20

127

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,19,19

128

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,19,20

129

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,20,19

130

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,20,20

131

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURES3-20,20,21

132

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,21,20

133

EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,21,21

134

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURE3-21,20,20

135

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURES-21,20,21

136

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURE3-21,21,20

137

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURES-21,21,21

http://ej.kubagro.ru/2022/03/pdf/11.pdf

21



1 Okzydzr 2 oldzeteddudz(03), 202 ¢ 5 H

table5i Descriptive scales and gradations (in full)

KOD_ATR

NAME_ATR

MAXIMUM TEMPERATURE-1/3-{-22.0000000, -0.3333333}

MAXIMUM TEMPERATURE-2/3-{-0.3333333, 21.3333333}

MAXIMUM TEMPERATURE-3/3-{21.3333333, 43.0000000}

MINIMUM TEMPERATURE-1/3-{-33.7000000, -14.0000000}

MINIMUM TEMPERATURE-2/3-{-14.0000000, 5.7000000}

MINIMUM TEMPERATURE-3/3-{5.7000000, 25.4000000}

AVERAGE TEMPERATURE-1/3-{-27.9000000, -8.1666667}

AVERAGE TEMPERATURE-2/3-{-8.1666667, 11.5666667}

OO (N[O B|W|IN|F|

AVERAGE TEMPERATURE-3/3-{11.5666667, 31.3000000}

ATMOSPHERIC PRESSURE-1/3-{989.1000000, 1006.9333333}

ATMOSPHERIC PRESSURE-2/3-{1006.9333333, 1024.7666667}

ATMOSPHERIC PRESSURE-3/3-{1024.7666667, 1042.6000000}

WIND SPEED-1/3-{1.0000000, 10.3333333}

WIND SPEED-2/3-{10.3333333, 19.6666667}

WIND SPEED-3/3-{19.6666667, 29.0000000}

RAIN-1/3-{1.0000000, 100.6666667}

RAIN-2/3-{100.6666667, 200.3333333}

RAIN-3/3-{200.3333333, 300.0000000}

EFFECTIVE TEMPERATURE-1/3-{-31.6000000, -9.9333333}

EFFECTIVE TEMPERATURE-2/3-{-9.9333333, 11.7333333}

EFFECTIVE TEMPERATURE-3/3-{11.7333333, 33.4000000}

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,01,01

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,01,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,01

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,03,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,01

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,01

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,03,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,03,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,02,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,02,03

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,03,02

MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,03,03

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,04,04

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,04,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,05,04

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,05,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,04,04

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,04,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,04

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,06

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,06,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,06,06

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,05,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,05,06

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,06,05

MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,06,06

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,07,07

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,07,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,08,07

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,08,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,07,07

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,07,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,07

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,09

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,09,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,09,09

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,08,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,08,09

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,09,08

AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,09,09
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70

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,10,10

71

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS3-10,10,11

72

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS-10,10,12

73

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,11,10

74

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS-10,11,11

75

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,11,12

76

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,12,12

77

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,10,10

78

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,10,11

79

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,11,10

80

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,11,11

81

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS3-11,11,12

82

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,12,11

83

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS3-11,12,12

84

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,11,10

85

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,11,11

86

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS3-12,11,12

87

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,12,11

88

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,12,12

89

WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,13

90

WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,14

91

WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,15

92

WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,13

93

WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,14

94

WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,15

95

WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,13

96

WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,14

97

WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,15

98

WIND SPEED-PAST3-WIND SPEED-PAST3-14,13,13

99

WIND SPEED-PAST3-WIND SPEED-PAST3-14,13,14

100

WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,13

101

WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,14

102

WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,15

103

WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,13

104

WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,14

105

WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,15

106

WIND SPEED-PAST3-WIND SPEED-PAST3-15,13,13

107

WIND SPEED-PAST3-WIND SPEED-PAST3-15,14,13

108

WIND SPEED-PAST3-WIND SPEED-PAST3-15,14,14

109

WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,13

110

WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,14

111

WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,15

112

DRAINAGE-PAST3-RAIDITATION-PAST3-16,16,16

113

DRAINAGE-PAST3-RAIDITATION-PAST3-16,16,17

114

DRAINAGE-PAST3-RADIATION-PAST3-16,16,18

115

DRAINAGE-PAST3-RADIATION-PAST3-16,17,16

116

DRAINAGE-PAST3-RADIATION-PAST3-16,17,17

117

DRAINAGE-PAST3-RADIATION-PAST3-16,18,16

118

DRAINAGE-PAST3-RAIDITATION-PAST3-17,16,16

119

DRAINAGE-PAST3-RADIATION-PAST3-17,16,17

120

DRAINAGE-PAST3-RAIDITATION-PAST3-17,17,16

121

DRAINAGE-PAST3-RADIATION-PAST3-17,17,17

122

DRAINAGE-PAST3-RAIDITATION-PAST3-18,16,16

123

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,19,19

124

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,19,20

125

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,20,19

126

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,20,20

127

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,19,19

128

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,19,20

129

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,19

130

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,20

131

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,21

132

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,21,20

133

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,21,21

134

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,20,20

135

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,20,21

136

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,21,20

137

EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,21,21
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At risks 4 and 5, past and future scenarios for changing the vafues
climatic parameters found by AR13.2.2 in the initial data are shown (Table 3).

s it

| | /__/ /——-\

P ——— i —— PR —
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Pictureb. Past scenarios of changing climate parameter values detected by ARB.2.2 in
the raw data (Table 3)
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Picture6. Future scenarios for changing climate parameter values detected by API
2.3.2.2 in the raw data (Table3).

In the process of formalizing the subject area using2ABRR2.2, the initial
data (Table 3) were encoded using classification and descriptive scales and
gradations (Tables 4 and 5), resulting in a training sample (Table 6), in fact,
which is theinitial data normalized with the help of these directories.

Figure 7 shows a screen form with a fragment of the training set:

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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Picture?. Training sample (fragment)

The full training sample is not presented due to its very laaeme
(24826 daily observations over 88 years from 1933 to 2020).

3.3. Task-3. Synthesis of statistical and system -cognitive
models. Multiparameter typing and partial knowledge
criteria

Synthesis and verification of statistical and systagnitivemodels (SE
models) of models is carried out in mode 3.5 of the Eidos system. Mathematical
models, on the basis of which statistical and SC models are calculated, are
described in detail in a number of monographs and articles by the author.
Therefore, in tls paper, we will consider these issues very briefly. We only note
that the models of the "Eidos" system are based on the matrix of absolute
frequencies, which reflects the number of meetings of gradations of descriptive
scales by gradations of classifilcat scales (facts). But to solve all the problems,
this matrix itself is not used directly, but matrices of conditional and
unconditional percentage distributions and systegnitive models that are
calculated on its basis and reflect how much informagarontained in the fact
of observing a certain gradation of the descriptive scale about

The mathematical model of ASC analysis and the Eidos system is based
on systemic fuzzy interval mathematics [7, 14, 18, 50] and provides comparable
processing of largy volumes of fragmented and noisy interdependent data
presented in various types of scales (nominal, ordinal and numerical) and
different units of measurement.
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The essence of the mathematical model of AS&halysis is as follows.
Directly on the basis ofrepirical data (see Help mode 2.3.2.2) the matrix
of absolute frequencies is calculated (Table 6).

table 61 Absolute frequency matrix (ABS statistical model)

Classes
one j W Sum
one | N N, Ny
8 w
C_U — nm
g | Nll NIJ NiW NIS a NU
i=
M .
N M1 N M) N MW
M W M
Total number of -
features by class NSj - a I\Iij S s a a N
i=1 i=1 j=1
The total number of W
training sample objects NSj NS S: a NSj

by class

=1

On its basis matrices of conditional and unconditional percentage
distributions are calculated (Table 7).

table 7 1 Matrix of conditional and unconditional percentage distributions
(statistical models PRC1 and PRC?2)

Classes Unconditional Feature
one |... i W Probability
o |Ry|| P ||Pu
2 N. N.
T - 1) — 1S
5 | o Rj N P Ps N
ks i Ss

M PMl PMJ' PMW

Unconditional class P
probability Sj
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It should be noted that in the ASADalysis and its software tools, the
intellectual system "Eidos" uses two methods for calculating the matrices of
conditional andinconditional percentage distributions:

1st way asNSj the total number of features by class is used;

2nd way asNSj the total number of training sample objects by class is

used.

In practice, there is often a significaimbalance in the data, which is
understood as a very different number of objects in the training sample
belonging to different classes. Therefore, it would be very unreasonable to solve
the problem on the basis of the matrix of absolute frequencieslylif€able 6),
and the transition from absolute frequencies to conditional and unconditional
relative frequencies (frequencies) is very reasonable and logical.

This transition completely removes the problem of data imbalance, since
in the subsequent analgsinot the matrix of absolute frequencies is used, but
matrices of conditional and unconditional percentage distributions and matrices
of systemcognitive models (S@nodels, Table 9), in particular, the matrix of
informativeness.

This approach also removdse problem of ensuring the comparability of
processing in one model of the initial data presented in different types of scales
(nominal, ordinal and numerical) and in different units of measurement [6].

In the Eidos system, all this is always carried witen solving any
problems.

Then, on the basis of table 7, using particular criteria, the knowledge given
in table 8, matrices of systeomgnitive models are calculated (table 9).

Table 8 shows the formulas:

I to compare actual and theoretical absolute frequencies;

I to compare conditional and unconditional relative frequencies
(Aprobabilitieso).

And this comparison in table 8 is carried out in two possible ways: by
subtraction and by division.

When we compare thactual and theoretical absolute frequencies by
subtraction, we get a private criterion of knowledge: -&duare" (ICmodel
INF3), when we compare them by dividing, we get a private criterion: "the
amount of i1 nfor mati enodele NFIANFRh amok e Viir @
on i nvest menReturn @ Investmend (S@odels INF4, INF5),
depending on the normalization method.

When we compare the conditional and unconditional relative frequencies
by subtraction, we get a private criterion of knowledger el at i ons|
coef fi c-medaldINF6,(INEK, when we compare them by dividing, then
we get a private criterion: At he- amou
models INF1, INF2).
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table 81 Various analytical forms of partia | knowledge criteria used in ASC
analysis and the Eidos system

Expression for a particular criterion

Name of the knowledge model and

particular criterion through relative frequencies through absolute

frequencies

ABS, the matrix of absolute frequencies,
Nij - the actual number of occurrences of
the i-th attribute in objects of the j-th N =

class; Nij -the theoretical number of !

Q:=

Nlj’N aNu’N aaN

1 i=1 j=1

occurrences of the i-th feature in objects

of the j-th class; Ni is the total number of Nu 0¢ s d MU_ ®]fﬁ ©ts s ©

features in the i-th line; Nj is the total N
number of features or objects of the i = = L. |sjtstcj IS Py fipls 1
training sample in the j-th class; N is the N

total number of features in the entire
sample (Table 1)

==

ZI

PRC1,conditional matrixPij and
unconditionalPipercentage distributions,
Nj is the total number of features in the
class Nij )

PRC2,conditional matrixPij and TN
unconditionalPipercentage distributions, !
Nj is the total number of training sample
objects by class

INF1,particular criterion: the amount of
knowledge according to A. Kharkevich,
the 1st option for calculating
probabilities: Nj - the total number of
features for the j-th class. The probability
that if an object of the j-th class has a

feature, then this is the i-th feature P. | =Y 3 Log N'J =Y3 L092 N N
INF2,particular criterion: the amount of I, =Y 3 Log,— 2 N.
knowledge according to A. Kharkevich, i
the 2nd option for calculating
probabilities: Nj is the total number of
objects in the j-th class. The probability
that if an object of the j-th class is
presented, then the i-th attribute will be
found in it.

INF3,partial criterion: Chi-square:
differences between actual and I N N N NN j
theoretically expected absolute i i ij i N

frequencies

INF4,partial criterion: ROI - Return On
Investment, 1st option for calculating

probabilities: Nj - the total number of P-P
features for the j-th class . =—-1=

INF5, partial criterion: ROI - Return On i i ij N N. N
Investment, 2nd option for calculating
probabilities: Nj - the total number of
objects in the j-th class

INF6,particular criterion: difference
between conditional and unconditional
probabilities, 1st option for calculating
probabilities: Nj i total number of

features in the j-th class | =P - P | =i &
INF7,particular criterion: the difference 1 i ! N N
between conditional and unconditional
probabilities, 2nd option for calculating
probabilities: Nj - the total number of
objects in the j-th class
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Legend for table 3:

i value of the past parameter;

j- value of the future parameter;

Nij-the number of meetings of the j-th value of the future parameter with the i-th value of the past parameter;

Mis the total number of values of all past parameters;

W- total number of values of all future parameters.

Ni-the number of occurrences of the i-th value of the past parameter throughout the sample;

Nj-the number of occurrences of the j-th value of the future parameter throughout the sample;

N-the number of occurrences of the j-th value of the future parameter with the i-th value of the past parameter throughout the
sample.

lij-private criterion of knowledge: the amount of knowledge in the fact of observing the i-th value of the past parameter that the
object will go into a state corresponding to the j-th value of the future parameter;

q is a normalization coefficient (E.V. Lutsenko, 2002), which converts the amount of information in the A. Kharkevich formula
into bits and ensures compliance with the principle of correspondence with the R. Hartley formula for it;

Pii unconditional relative frequency of meeting the i-th value of the past parameter in the training sample;

Piji conditional relative frequency of meeting the i-th value of the past parameter at the j-th value of the future parameter.

Thus, we see that all particular criteria &@howledge are closely
interconnected with each other. Of particular interest is the connection between
the famous Pearson's equare criterion with the remarkable measure of the
amount of information by A. Kharkevich and with the wlaiown ROI
coefficient in economics.

Probability is considered as the limit to which the relative frequency (the
ratio of the number of favorable outcomes to the number of trials) tends with an
unlimited increase in the number of trials. It is clear that probability is a
mathematical abstraction that never occurs in practice (as well as other
mathematical and physical abstractions, such as a mathematical point, a material
point, an infinitesimal point, etc.). In practice, only relative frequency occurs.
But it can be very clee to the probability. For example, at 480 observations the
difference between the relative frequency and probability (error) is about 5%, at
1250 observations it is about 2.5%, at 10000 observations it is 1%.

table 91 Matrix of the system -cognitive model

Classes
one |... j wW Significance of the factor
1 W _\?
one I I . I Sig=2 a (|1, - |1)
11 1) w w-1%5 Y
3
S 2
® 1 W _
g i |. | . | S« =2 a(||)
o S
g i1 ij w [T T w- g AV
LL
1 W _
v | Lo | [ o ISws =228 (1 - )
M1 Mj MW |~ MS W- 17 M M
. 1 WM Y
Class reduction degree Sq Sy Ssw H=2 mja:.lla:i (I i " |)
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The essence of these methods is that the amount of information in the value
of the factor is calculated that the modeling object will pass under its action to a
certain state corresponding to the class. This allows comparableoamsdtt
processing of heterogeneous information about the observations of the
simulation object, presented in different types of measuring scales and different
units of measurement [6].

Based on the systenognitive models presented in Table 9 (they differ in
frequent criteria given in Table 8), the problems of identification (classification,
recognition, diagnostics, forecasting), decision support (the inverse problem of
forecasting), asvell as the problem of studying the modeled subject matter are
solved. area by studying its systeagnitive model [1654].

Note that as the significance of the factor value, the degree of
determinism of the class and the value or quality of the model ABC
analysis, the variability of the valuesf particular criteria of this factor value,
class or model as a whole is considered (Table 10).

Numerically, this variability can be measured in different ways, for
example, the average deviation of the maosloliepartial criteria from the mean,
dispersion or standard deviation or its square. In the Eidos system, the latter
option is adopted, because. this value coincides with the power of the signal, in
particular, the power of information, and in the ASC asa, all models are
considered as a source of information about the modeling object.

Therefore, there is every reason to clarify the traditional terminology of
ASC analysis (Table 10):

table 101 Clarification of the terminology  of ASC analysis

No. Traditional terms (synonyms) New term Formula

one| 1. Significance of the value of the The root of the >
factor (attribute). information power of 1 W —
2. Differentiating power of the value [the factor value Sis =2 a (| i " Ii)
of the factor (attribute). W-1 j=1

3. The value of the factor (attribute)
value for solving the problem of
identification and other problems

2

2 |1. The degree of determinism of the [Root of class
class. information power 1 M -
2. The degree of conditionality of the SSj =2 a (l ij ~ | j)
class. M-1 i=1

3 |1. The quality of the model. The root of the W M 2
2. The value of the model. information power of |1y -, 1 a a (| o |‘)
3. The degree of formation of the the model (W M - i) i I
model.

4. Quantitative measure of the
degree of severity of regularities in
the modeled subject area

All the above calculations are carried out in mode 3.5 of the Eidos system.
The screen forms of this mode with the parameters actually used in this work are
shown in Figures 8:
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Picture8. Screen forms of mode 3.5 of the Eidos system,
in which the synthesis and verification of 3 statistical
and 7 systemcognitive models
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Figure 9 shows screen forms of mode 5.5. "Eidos" systems, which display
fragments of statistical and syst@wognitivemodels created in the 3.5 mode:
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Picture9. Screen forms of mode 5.5 of the Eidos system, with fragments of statistical
systemcognitive models created in mode 3.5
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3.4. Task-4. Model Verification

The assessment of threliability of models in the "Eidos" system is
carried out by solving the problem of classifying objects of the training sample
according to generalized images of classes and counting the number of true and
false positive and negative solutions by Van Bezgen's Fneasure, as well as
by the criteria of L1L2-measures of prof. E.V. Lutsenko, which are proposed in
order to mitigate or completely overcome some of the shortcomings of-the F
measure [8].

The reliability of models can also be assessed by sobtimgr problems,
such as forecasting problems, developing control decisions, studying the
modeling object by studying its model. But it is more laborious and even always
possible, especially on economic and political models.

In mode 3.4 of the Eidos systeand a number of others, the reliability of
each particular model is studied in accordance with these reliability measures
(Figure 10).
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Picture10. Screen forms of mode 3.4 of the Eidos system with information on the results
of assessing the reliability of statistical and systeroognitive models created in mode 3.5

Figures 11 show screen forms with help modes 3.4:
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Picturell. Screen formsHelps of mode 3.4 of the Eidos system,
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3.5. Task-5. Choosing the Most Reliable Model

All subsequent tasks are solved in the most reliable model.

The reasons for this are simple. If the model is valid, then:

I identificationof an object with a class is reliable, i.e. the model refers
objects to the classes to which they actually belong;

I forecasting is reliable, i.e. those events that are predicted actually occur;

I making decisions adequately (reliably), i.e. after thelemgntation of
the adopted control decisions, the control object actually passes into the target
future states;

I the study is reliable, i.e. the conclusions obtained as a result of the study
of the model of the object of simulation can be rightly atteldub the object of
simulation.

Technically, the selection of the most reliable model is carried out in
mode 5.6 of the Eidos system and is fast (Figure 12). This is necessary only for
solving the problem of identification and prediction (in mode 4.1.3)ickv
requires the most computational resources and therefore is solved only for the
model specified by the current one. All other calculations are carried out in the
Eidos system in all models at once.

) 5.6. BriBpats MOdenb M CAEAATE E& TEKYLLE

330N TEKYWYD CTAT.MOLENE MM MOLENE SHaHMI

CTaTHoTiyeckHe Bask:

1. ABS - 4acTHEN KPHTEPME, KONMYECTED BCTPEY COMETaHME: 'knacc-npusHar'' § ofbekTos 0Byd. BEIGOPKM

" 2. PRCI - 4acTHRIM KOMTERME Yo, BEPOATHOCTE 70 NPM3HAKAE CPE0M MPM3HAKOE OTBEKTOE [0 KNacca

(~ 3 PRCZ - 4acTHEIN KPUTEpUE; YCN0BHEA BEPOATHOCTE i-M0 NPMSHAKE Y OSEEKTOE -0 KNacca
CUCTEMHO-K O HUTHEHEIE MOgEnd (B askl SHaHME):

{4 IMF1 - yacTHBIE EPHMTEPHIT KOAMYECTED 3HAHWA NO A X apKEEMYY; BEpoATHOCTH W3 PRCT

B IMFZ - 4acTHEIR EpMTERMIE KOAMYECTBO 3HAHWE Mo 4.+ apKEesHYY; BepoATHOCTH W3 PRCZ
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K.ak 3anaBarTk NapamMeTpel CUHTESS MOLENE
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&) s6. BwiBpaTh MOAEAR W CAENETS £ TEKYLIE

CTEI,CI,MH HCAOIHEHHA NPOUECCs

OMNEPALMA: MPMCBOEHWE MOOENK "INF3" CTATYCA TEKSWER MOOENK:

1/7: KonupoBaHKWe B MACCHEL MTOMOELX CTPOK W CTONBUO0E TEKYWER MoAenuW-oToED

2{7: MepeHOC MHBOPMALMK M3 TEKYWER MOAENKW B Baskl knaccoe: Classes W Gr_ClSc-loTtoeo
3/7: MepeHOC MHBOPMAUKMK M3 TEKYWER MOAENK B Ba3kl NpyaHakoe: Altributes W Gr_OpSc-MoToeo
4/7: PacueTt 2HaYMMOCTH KNact.M onyc.wkan-Cepoc cyMMaTopoe - [oToBo

b{7: PacueT aHEYUMMOCTH KNACC.H ONME.Wkan-HakonneHWe AaHHEx - [o0ToED

B/7: PacueTt 3HaYMMOCTH KNacc.M onuc.wkan-AopacdyeT - MoToED

77 3anuce MHgpopMaUMK o TEKYWEeR MoAenMd-0ToED

Bueop monenn zHanui "INF3" B kauecTee TEkyL|ed npowen yonewHo!!!
HDDFHDS EpEMEHK MCNONHEHHS

Havano: 01:02:03 Oxonuanue: 1:02:03

NMpowao: 0:00:00 Ocranoce: 0:00:00

Picturel2. Screen formsof mode 5.6 of the Eidos system:
Setting the current model

3.6. Task-6. System identification and forecasting

When solving the identification problem, each object of the recognizable
sample is compared in all its features with each of the generalaesiimages.

The meaning of solving the identification problem lies in the fact that when
determining whether a particular object belongs to a generalized image of a
class, everything that is known about objects of this class becomes known by
analogy, ateast the most essential about them, i.e. how they differ from objects
of other classes.

The tasks of identification and forecasting are interrelated and differ little
from each other. The main difference between them is that when identifying the
propertyvaluesand the object belonging to the class refer to the same moment
in time, and when predicting the valuafsthe factors refer to the past, and the
transition of the object under the influence of these factors to the state
corresponding to the clasefers to the future (Figure 3).).

The problem is solved in the model set as the current one, because is very
computationally intensive. True, with the use of a graphics processor (GPU) for
calculations, this problem has practically disappeared.

Comparison is carried out by applying nowtric integral criteria, of
which two are currently used in the Eidos system. These integral criteria are
interesting because they are corfiactnonrorthonormal spaces, which are
always encountered in practicedasre noise suppression filters.

3.6.1. Integral criterion "Amount of knowledge"

Integral criterion "Amount of knowledge" represents the total amount
of knowledge contained in the system of factors of various nature, characterizing

°In contrast to the Euclidean distance, which is used for such purposes most often

http://ej.kubagro.ru/2022/03/pdf/11.pdf




1 Ok ydzr 2 oylkdzete|dg@udz7(03), 202 6 s H 45

the control object itd& control factors and the environment, about the transition
of the object to future target or undesirable states.

The integral criterion is an additive function of the particular knowledge
criteria presented in the help mode 5.5:

=305, L)

In the expression, parentheses denote the scalar product. In coordinate
form, this expression looks like:

M

i=1
where: M is the number of gradations of descriptive scales (features);
\

I, ={l;}is the state vector of the jthasis;

I: ={L} is the state vector of the recognizable object, which includes all

types of factors that characterize the object itself, control actions and the
environment (locator array), i.e.:

C elLj MdzPW OF Isgt@ Mis;o iz § Is

L =in¢ HE>0,j fizP¥ OC st s foddnjldsy dzdzis; i k

Lo,j mizPW O Isdgits] 2 fls.o 2 j Is

In the current version dhe EidosX++ system, the values the
coordinates of the state vector of the recognized object were taken equal to
either O if there is no sign, or n, if it is present in the object with intensity n, i.e.
presented n times (for example, the letterifiothe word "milk" is presented 3
times, and the letter "m"once).

3.6.2. Integral criterion "Semantic resonance of knowledge"

Integral criterion "Semantic_resonance of knowledge'tepresents a
normalized total amount of knowledge contained in a systérfaciors of
various nature, characterizing the control object itself, control factors and the
environment, about the transition of the object to future target or undesirable
states.

The integral criterion is an additive function of partial knowledge raite
presented in help mode 3.3 and has the form:
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1 M _
Ij_sjs_lMia:‘l(l”_lj)(L‘_L)’
where:

M  -the number of gradations of descriptive scales (featu_qes)i
average informativeness by class vedtorzaverage over the objeggctor;

S; -standard deviation of particular criteria of knowledge of the class

vector;S, -rootmeansquare deviation along the vector of the recognized
object.

I\; ={l;}is the state vector of the jth claﬁ_lfc;;:{Li} is the state vector of

the recognizable object (state or phenomenon), which includes all types of
factors that characterize the object itself, control actions and the environment
(locator array), &.:

c &liMmzPi OC st Misio iz Is
L ={ne¢ H>0,j MizRY OC st f ls faolmjldsy dzdzts; f

~

bo,j MizPW O Isdigitej 2 Mis.o zj Is

In the current version of the Eidd&++ system, the values the
coordinates of the state vector of the recognized object were taken equal to
either O if there is no sign, or n, if it is present in the object with intensity.n,
presented n times (for example, the letter "0" in the word "milk" is presented 3
times, and the letter "m"once).

The above expression for the integral criterion "Semantic resonance of
knowledge" is obtained directly from the expression for theermoin "Amount
of knowledge" after replacing the coordinates of the multiplied vectors with
- 1 L-L
L -
S, S,

also the scalar product of two standardized (unit) vectors of a class and an
object There are many other ways to normalize, for example, by applying

.Therefore, in its essence, it is

their standardized values:

splines, in particular linear interpolatian: I'ngax ';mm L - vahis
i T B

allows us to propose other types of integral criteBiat they are not currently

implemented in the Eidos system.

3.6.3. Important Mathematical Properties of Integral Criteria

These integral criteria have very interesting mathematical properties that
provide it with important advantages:

http://ej.kubagro.ru/2022/03/pdf/11.pdf




1 Ok ydzr 2 oyldzetedd@udz7(03), 202 G s H 47

Firstly, the integral criterion has a nometric nature, i.e. it is a measure of
the similarity of the class and object vectors, but not the distance between them,
but the cosine of the angle between them, i.e. this is the-viettor or
informational distance. Therefore, its application is correct inartimonormal
spaces, which, asrule, are encountered in practice and in which the application
of the Euclidean distance (Pythagorean theorem) is incorrect.

Secondly this integral criterion is a filter that suppresses white noise,
which is always present in empirical initial data amdnodels created on their
basis. This property of suppressing white noise is manifested in this criterion the
brighter, the more gradations of descriptive scales in the model.

Thirdly, the integral criterion of similarity is a quantitative measure of the
similarity/difference of a particular object with a generalized image of a class
and has the same meaning as the membership function of an element in a set in
the fuzzy logic of Lotfi Zadeh. However, in fuzzy logic, this function is set a
priori by the rsearcher by choosing from several possible options, and in ASC
analysis and its software toolshe Eidos intellectual system, it is calculated in
accordance with a wefbunded mathematical model directly based on empirical
data.

Fourth, in addition, thevalue of the integral criterion of similarity is an
adequate selissessment of the degree of confidence of the system in a positive
or negative decision about the belonging /-nm@mbership of an object to a
class or the risk of error in such a decision.

Fifth, in fact, during recognition, the coefficients |j of the expansion of the
function of the object Li in a series of functions of the classes lij are calculated,
i.e. the weight of each generalized class image in the object image is determined,
whichis described in more detail in monographs [46, 50].

3.6.4. Output forms of the Eidos system based on the results
of numerical calculations

Figure 13 shows the screen forms of the identification and forecasting
mode 4.1.2 of the Eidos system:
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Picturel3. Screen forms of the identification and forecasting mode 4.1.2 4.1.3.1, 4.1.3.2
of the Eidos system
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3.7. Task-7. Decision Support

3.7.1. Simplified decision -making as an inverse forecasting
problem, positive and negative information portraits of
classes, SWOT analysis

The problems of forecasting and decision making are related to each other
as direct and inverse problems:

i when forecasting by the values$ the factors acting on the modeling
object,it is determined in what future state it will go under their action;

T when making decisions, on the contrary, according to the future target
state of the modeling object, the valwéshe factors that determine its transition
to this future target st are determined.

Thus, the decisiomaking problem is the inverse of the forecasting
problem. But this is true only in the simplest case: in the case of using SWOT
analysis (mode 4.4.8 of the Eidos system) [9].

Figure 14 shows the screen forms of the SM&Dalysis mode 4.4.8 of the
Eidos system:
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Plcture14 Screen forms of the SWOTanalysis mode 4.4.8 of the Eidos system "

3.7.2. Advanced Decision -Making Algorithm in ASC Analysis

However, the SWOT analysis (mode4.8 of the Eidos system) has its
limitations: only one future target state can be set, some recommended factors
may not be technologically and financially feasible to use.

Therefore, in the ASC analysis and the Eidos system, a developed
decisionmaking dgorithm (mode 6.3) is implemented, in which, in addition to
the SWOT analysis, the results of solving the forecasting problem and the
results of a clusteconstructive analysis of the classes and vabddactors are
also used, i.e. some results ofvead the problem of researching the subject
area. This algorithm is described in [10] and a number of subsequent works
(Figure 15).

Step _1Management sets management goals, i.e. determines the future
target states of the control object. Typically, thge¢arstates in physical terms
are the quantity and quality of products, and in value ternpsofit and
profitability. The control object as a system, the effectiveness of the control
object as a system property, increasing the level of systemicity ofotiieolc
object as a control goal (nonlinearity) . The model reflects a certain level of
technology, so the target states that are unattainable in one model may be
achievable in another with a large number of factors.
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Step 2 (see dir.6.4Cognitivetargeted structuring and formalization of
the subject area (dir. 2.3.2.2), synthesisl verification of models (dir. 3.5), we
determine the most reliable of them according to the Van Riesbergeteifon
and the L1 and L2 criteria of Prof. E.V. Lutsenko ( dir.3.4). Increasing the level
of consistency and adequacy of the control olpeatlel (principle of William
Ross Ashby).

Step 3If the target state is one, then go to step 6, otherwise go to step 4.

Step 40therwise, we evaluate the correctness of the goals set by
comparing the target state determination system using the cognitstercig
method (4.2.2.3) or based on the similarity matrix (4.2.2.1), i.e. determine
whether the target states are compatible, i.e. achievable simultaneously,
according to the factors that determine them, or they are mutually exclusive
(alternative) accoidg to the system of determination and at the same time
unattainable.

Step 5Are the goals of management correct, compatible, achievable at the
same time? If yes, go to step 6, otherwise go to step 1.

Step 6We solve the decision support problem in a sifigal version by
solving the inverse forecasting problem in an automated SWOT analysis
(dir.4.4.8) for each of the target states and combine the recommended factor
valuesinto one system of control factors.

Step 7We evaluatethe technological and financial possibilities of
applying in practice the values the factors recommended in step 6.

Step 8If such a possibility exists for all factor values, then we accept
them for implementation in practice and go to step 13 tolctiee effectiveness
of the decisions made, otherwise go to step 9.

Step 9If this is not possible, then we exclude from the system of factor
valuesrecommended in step 6 those of them that for some reason cannot be put
into practice (dir. 4.1.1) and do step 10.

Step 10We predict the results of the application in practice of a reduced
system of factor valueas which there are only those that have a real opportunity
to be applied in practice (dir. 4.1.2).

Step _11Does the abbreviated system &dctor valueslead to the
achievement of target states? If yes, then exit the decision algorithm, otherwise
go to step 12.

Step 12We replace the values the factors recommended in step 6, but
removed in step 9, with others similar in their effecttlom control object, but
which can be used (4.1.1). These replacement factor vateeselected using
cognitive clusteiconstructive analysis of factor valué$.3.2.3) or simply a
similarity matrix (4.3.2.1).

Step 13Forecasting the results of appigiin practice the system of factor
valuesformed at the previous stages (dir.4.1.2)
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Step 14Does the formed system of factor vallead to the achievement
of target states? If yes, then exit the decisimking algorithm, otherwise go to
step 1.

As we can see, in the developed decisiaking algorithm, the results of
solving various problems are widely used: both the forecasting problem and
some problems of studying the modeling object by studying its model. It should
be specially noted that all the tasks are solved in the Eidos system.

Therefore, below we briefly consider the solution of these problems.

3.8. Task-8. Examining the object of modeling by examining its
model

3.8.1. Inverted SWOT Diagrams of Descriptive Scale Values
(Semantic Potentials)

Inverted SWOTdiagrams (proposed by the author in [9]) reflect the
strength and direction of the influence of a particular gradation of the descriptive
scale on the transition of the modeling object to states corresponding to the
gradations ofclassification scales (classes). This is the meaning (semantic
potential) of this gradation of the descriptive scale. Inverted S\Wi@drams
are displayed in mode 4.4.9 of the Eidos system (Figure 16).
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Picturel6. Screen formsof the SWOT-analysis mode 4.4.9 of the Eidos system

3.8.2. Cluster -constructive analysis of classes

In the Eidos system (in mode 4.2.2.1), the matrix of similarity of classes is
calculated according to the system of their determination, and on theobasis
this matrix, four main forms are calculated and displayed (Figure 17):

i circular 2dcognitive class diagram (mode 4.2.2.2);

i agglomerative dendrograms obtained as a result of cognitive (true) class
clustering (proposed by the author in 2011 in [14jpde 4.2.2.3);

i graph of changes in intercluster distances (mode 4.2.2.3);

I 3d-cognitive diagram of classes and features (mode 4.4.12).
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Picturel7. Screen forms of subsystem 4.2.2: "Clusteconstructive analysis of classes"
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3.8.3. Cluster -constructive analysis of the values  of descriptive
scales

In the "Eidos" system (in mode 4.3.2.1), a matrix of similarity of features
is calculated according tthe system of their meaning, and on the basis of this
matrix, three main forms are calculated and displayed (Figure 18):

I circular 2d cognitive feature diagram (mode 4.3.2.2);

i agglomerative dendrograms obtained as a result of cognitive (true)
feature alistering (proposed by the author in 2011 in [11]) (mode 4.3.2.3);

I graph of changes in intercluster distances (mode 4.3.2.3);

I 3d-cognitive diagram of classes and features (mode 4.4.12).
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3.8.4. Knowledge Model of the Eidos System and Nonlocal Neurons

The knowledge model of the Eidos system belongs to fuzzy declarative
hybrid models and combines some positive festwof the neural network and
frame models of knowledge representation.

Classes in this model correspond to neurons and frames, and signs
correspond to receptors and spaces (descriptive scales correspond to slots).

From frame modeknowledge representationodel of the "Eidos"” system
is distinguished by its efficient and simple software implementation, obtained
due to the fact that different frames differ from each other not in a set of slots
and spaces, but only in the information in them. Therefore, ikithas system,
with an increase in the number of frames, the number of databases does not
increase, but only their dimension increases. This is a very important property of
the Eidos system models, which greatly facilitates and simplifies software
implemertation.

From the neural network mod&howledge representation model of the
system "Eidos" differs in that [12]:

1) the weight coefficients on the receptors are not selected by the iterative
backpropagation method, but are calculated by the direct coungétigpd based
on a well theoretically substantiated model based on information theory (this
resembles Bayesian networks);

2) weight coefficients have a well theoretically substantiated meaningful
interpretation based on information theory;

3) the neural nevorkisnonl ocal , as they say now

In the "Eidos" system, nelocal neurons are visualized (mode 4.4.10 of
the "Eidos" system) in the form of special graphic forms, on which the strength
and direction of the influence of neuron recepton the degree of its activation
/ inhibition is displayed in the form of color and thickness of the dendrite.
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Picturel9. Screen forms of subsystem 4.4.8 of the Eidos system

3.8.5. Non-local neural network

The Eidossystem has the ability to build models corresponding

multilayer neural networks [12].

It is also possible to visualize any one layer of a-logal neural network

(mode 4.4.11 of the Eidos system).
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Such a layer in a visual form reflects the strength dinection of the
influence of the receptors of a number of neurons on the degree of their
activation/inhibition in the form of color and thickness of the dendrites.

Neurons in the image of the neural network layer are located from left to
right in descenidg order of the modulus of the total strength of their
determination by receptors, i.e. on the left are the results that are most rigidly
conditioned by the valuesf the factors acting on them, and on the righgss
rigidly conditioned.

Figure 20 shas a small fragment of one layer of a neural network and a
screen form for setting its visualization parameters:
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PictJreZO. Screen forms of subsystem 4.4.11 of the Eidosr system
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3.8.6. 3D Integral Cognitive Maps

The 3dintegrated cognitive map is a display in one figure of cognitive
class diagrams and factor values at the top and bottom, respectively, and one
layer of the neural network (mode 4.4.12 of the Eidos system) (Figure 21).
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Picture2l. Screen forms of subsystem 4.4.12 of the Eidos system
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3.8.7. 2D Integral Cognitive Maps of Meaningful Class Comparison
(Mediated Fuzzy Plausible Reasoning)

In 2d-cognitive diagrams of class comparison according to the system of
their determination, onean see how similar or how different the classes are
from each other according to the valeéshe factors that determine them.

However, we do not see from this diagram how exactly these classes are
similar and how exactly these classes differ in teofiihie valueof the factors
that determine them.

We can see this from the cognitive diagram of meaningful class
comparison, which is displayed in mode 4.2.3 of the Eidos system.

2D cognitive maps of meaningful class comparisons are examples of
mediatedfuzzy plausible logical conclusions, which Gyorgy Poya may have
been the first to write about [13]. For the first time, the automated
implementation of reasoning of this type in the Eidos intellectual system was
written in 2002 in [1] on page 521 This wa later discussed in [7and a
number of other works of the author, so it is inappropriate to consider this issue
in more detail here.

For exampleWe know that one person has blue eyes and the other has
black hair. The question iglo these features contribute to the similarity or
difference between these two people? In the A8alysis and the Eidos system,
this issue is solved in the following way. In a model based on a cluster
constructive analysis of classes and vahfeisctors (features), it is known how
similar or different features are in terms of their influence on the modeling
object. Therefore, it is clear that a person with blue eyes is most likely blond,
and a brunette is most likely to have dark eyes. So it is tlaathese features
contribute to the difference between these two people.

Figure 22 shows the screen forms of the Eidos system that provide the
setting of visualization parameters for cognitive diagrams of meaningful class
comparison and examples of sutthgrams:

10 hitps://www.elibrary.ru/download/elibrary 186320®4818704.pdfTable 717, p. 521
M http://ej.kubagro.ru/2013/07/pdf/15.pq.44.
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Picture22. Screen forms of mode 4.2.3 of the Eidos system
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3.8.8. 2D-integrated cognitive maps of meaningful comparison of

factor values (mediated fuzzy plausible reasoning)

From 2dcognitive diagramgsomparing the valuesf factors according to
their influence on the object of modeling, i.e. on its transitions to states
corresponding to classes, it is quite clear how similar or different any two values
of factors are in their meaning.

Recall that reaning, according to the ScheAkelson concept of
meaning used in ASC analysis, consists in knowing the causes and
consequences [14].

However, it is not clear from this diagram how exactly the vabiahe
factors are similar or differ in their meaning

This can be seen from the cognitive diagrams that can be obtained in
mode 4.3.3 of the Eidos system (Figure 23):
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Picture23. Screen forms of mode 4.3.3 of the Eidos system
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3.8.9. cognitive functions

Cognitive functionsare a generalization of the classical mathematical
concept of a function based on system information theory and were proposed by
E.V. Lutsenko in 2005 [7, 132].

Cognitive functions reflect how much information is contained in the
gradations of thelescriptive scale about the transition of the modeling object to
the states corresponding to the gradations of the classification scale. At the same
time, in statistical and systeoognitive models, each gradation of the
descriptive scale contains informmat about all gradations of the classification
scale, i.e. each value of the argument corresponds to all \a&fltiles function,
but they correspond to varying degrees, both positive and negative, which is
displayed in color.

In the Eidos system, cognigé functions are displayed in mode 4.5 (Figure
24).

-
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) 4.5. Brzyanysaumna KorHUTHEHBIX GyHKLMA - E‘Eléj

YTo Takoe KOrHUTHMEHSA PYHELWA:

BH3Yanu3aUmHAa NpArEls, 0GDATHEE, NOSHTHEHEIX, HEM STHEHEIX, NOAHOCTER M 43CTHYHD PELYUMPOEAHHEIR KOMHHTHEHEIX SYHE LM
K.0rHUTMBHAR PYHKLMA NPEACTSEARET COBOM rPaPHIECKOE OTOAPDEKEHHME CHABI W HAMPEENEHMA BAUAHWUA PE3AMIHE SHAYEHME
HEKOTOPOMD PAKTOPA HA NEpeRoakl 0 EKTa YNPAENEHUA B GYIYLIHE COCTOAHWA, COOTEETCTEYNWME KAACCAM. KOrHUTHEHEIR
BYHELLMK MPELCTAENAINT COB0MA HOBBINA NEPCNELTHEHEIN MHCTPYMEHT OTP&KEHWA M HAMAALHON BM3YaNH3aUMY SaK0HOMEPHOCTEN
W 3 MIMPHYECK MY SaK0HOE. Paspalonka cogep#areneHON HAYYHOM MHTEPNPETALMM KO HHTHEHEX PYHKLME NPELCTAENAST CoBoi
cnocod NOSHAHUA MPUPOAL], OBWECTES W YEN0BEKE. KOrHWTMEHEIE GUHKLMM MOMYT BETE: NPAMEIE, OTPEHKAMWHE SABHCHMOCTE
KMSCCOE OT NPMEHAKOE, 0000L AHW ME MHPOPMALMOHHEIE NOPTRETE NPMSHAKOE, 0GPATHEIE, OTPE# AW ME FEEHMCMMOCTE NPMEHEKOE
0T KNACCOE, DG06LL SHWHE MHPOPHALHOHHEIE NOPTPETE KAACCOE; MOSHTHEHBIE, NOKaSEIESHWME ey CrocoGCTEY0T CHCTEMA
AETEPMMHAELMM, HEMSTUEHEIE, OTPAMKAILME YErY NPEMATCTEYT CUCTEME AETEPMUHELMM, CPEIHEESEEWEHHEIE, OT DAt He
COEOKYMHOR EAMAHKE BCEX SHAYEHWI GaKTOPOE HA NOBSAEHUE OFEEKT A [NPMUEM B KSYECTEE EECOE HIOMMLEHMH HCNONE3YETCA
KOIMYECTED MHBOPMALMA B 3HEYEHMUM SPMYMEHTA O SHAYEHMAY BYHKLLMK] PSSAMYHON CTEMEHEK PEAYKLMM MW CTEMEHED
LETEPMHHALMM, KOTOPAA OTPAXEET B MPAPHYECKOl Gopre (B POPME NONOCE] KOMMYECTED SHAHWE B SPrYMEHTE O SHAYEHMM
YHELLMM M ABNAETCA SHAN0MOM 1M 0G00I EHUEN LOEEPHTENEHOMD MHTEPEANa. Ecnu oToSpasuTe nogmarpuuy MatpuLEl SHaHKA,
OTOBPAHAA WEETOM CHAY H HANPEEAEHWE BAHAHHA Ka#A0H MPALAUHH HEROTOPOM ONMCATENEHOM WEANE! HA Neperon OfberTa B
COCTOAHMA, COOTEETCTEYHLLME KASCCaM HEKOTOPOM KASCCHPHKSUMOHHOMN LWKAE!, TO NOAYYMM HEPELYLMPOEBAHHYK KOrHHTHEHYKD
PYHELMKD. F.OrHUTHEHEIE PYHELLMK AENAKITCA HEWGO0NEE PASEWTEIM CRELCTEON WSYYSHWA NPHYHHHO-CNEACTEEHHE!N SAEHCHIMOCTER
B rOAENMPYEr0i NPEARETHON 0BAACTH, NPEAOCTSENAEMBIM CHMCTERMOR "FiHgoc’. Heofxoa Mo OTHETHTE, YTO Ha BUd, PYHELMA
ENHAHMA MATEMATHYECKOR Mogeneo ACK-3HaMZa HE HAKNE0EIEAETCA HHKKHE OMPEHWYEHH, B YACTHOCTH, OHW MOrYT BbMb

W HE M DEPEHLMPYEHEIE.

NMyuenko E.B. MeToa BMSYaNHSaLUHK KOrHUTHEHEX $YHELWE - HOBBIA MHCTPYMEHT HECAELA0BAHHA 3MIWPHYECK HE LAHHE G0BLLIOH
pastaepHocTi £ E.B. Nuuenko, &0, Tpures, 0K, Banaeik A7 TToAMTEMATHYECKME CETEBOMH 3 NEKTPOHHEIN HSUYHEIN #YpHaN
K.ySaHCK.Oro rocYlapcTEEHHOMD arpapHOro YHWBEpCHTETa [Hayurei supHan Kuyalad ) [3nekTponHeni pecype]. - KpacHonap:
FysFad, 2011, - M03[E7). C. 240 - 282, - Wgp MHdoprapericTpa: 0427110001 240077, , 2,688 y.n.n. - Pesur gocTyna:

http:/ /e kubagro. w2011 403pdfA 8. pdf

anafme HY#HBIN PEHLR:

BHayanH3aUuHH KOTHHTHBHBIX hYHKUHHA | NUTEpaTYR. CCBIKK Ha PatoThl N0 KOFHMTHEHEIM GUHELMAR |

MUTEpATYR. CCEIEM Ha PEGOTEI N0 KOrHWTMEHEIN GYHKLLMAR | NuTepaTyp. coblikK HE pABOTEl N0 YNPAENEHMID SHAHMARM |
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