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B naunoii pabote pemaercs 3a1aua U3y4eHUs CTPYKTYPBI
M3MEHYMBOCTH METEOPOJIOTUUECKHAX apaMeTPOB:
«MaxkcumanbHas Temiiepatypa MuHuManbHas
temneparypa Cpennss TeMmnepaTypa AtMocdepHoe
nasnenue Cxopocts Betpa Ocanku DddexTrBHas
TemIieparypa» B ropoae KpacHomape 1o MHOTOJIETHUM
nmaHHbIM ¢ 1933 no 2020 roaet. Takum oGpazom,
WCXO/HBIE TaHHBIE BKIIOYAIOT HAOTIOJCHUS B
Kpacnonape 3a 24834 cyTok 110 3a 7 KIIMMaTHYECKUM
napamerpam. s pemeHust mocTaBIeHHON 3aqa9n
MIPUMEHSETCS CLUCHAPHBII aBTOMATH3HPOBaHHBII
CHCTEeMHO-KOTHUTHUBHBIN aHanu3 (cuenapusii ACK-
aHaJIM3) U €r0 NPOrPaMMHBIN HHCTPYMEHTapUi —
HHTEIDIeKTyabHas cuctema «Jiaocy. Crenapubiii ACK-
aHaJIM3 OTJIMYACTCS OT KJIACCHYECKOTO TEM, YTO KpOMeE
TOYEYHBIX 3HAUCHUH (HAKTOPOB U PE3YIBTATOB HX
JISHCTBUS HA 00OBEKT MOACIHPOBAHHUS MTO3BOJISAET YIOOHO
MCCIIEI0BATh M X JUHAMUKY, T.e. CIIeHapUH HX
n3menenus. ACK-aHanu3 BKIIOYAET: TEOpETHYECKHE
OCHOBBI, B YaCTHOCTH 0a30BYI0 ()OPMAITU3YEMYIO
KOTHUTHUBHYIO KOHICTIIHIO; MAaTEMAaTUICCKYIO MOICIIb,
OCHOBaHHYIO Ha CHCTEMHOM 0000LIEHNN TEOPHU
unpopmarmu (CTH); MEeTOIUKY YUCIEHHBIX PAaCIETOB
(cTpyKTYypBI 043 TaHHBIX U AITOPUTMBI HX 00PabOTKH);
NpOrpaMMHBIA HHCTPYMEHTApH, B Ka4eCTBE KOTOPOTO B
HacCTOAIICC BPEMsI BBICTYIIACT YHUBEPCAJIbHAA
KOTHUTHBHASI aHAJTUTHYECKas cuctemMa «Hmocy
(unTennexTyansHas cucteMa «O#noc»). Beck npomecc
CO3J1aHMs MOJIeNICH U X IPUMEHEHHS IS peIIeHHs
3anad B ACK-ananu3se u cucreme «9unoc»
npexaycmarpusaet cienyromue stansl ACK-ananuza. 1-i
sran ACK-ananusa: «KorautuBHo-uenesas
CTPYKTypHU3alus npeaMerHoi oonactny». Ha 1-m u
€IMHCTBEHHOM HeaBToMaTu3upoBaHHoM stane ACK-
aHaJM3a, 1o CYTH, IPOU3BOAMTCS CMBICIOBAs IIOCTAaHOBKA
3a7a4H, T.. ONPEAEIAIOTCS: 00BEKT MOICTHPOBAHUS
(ynpasienus); GakTopsl, JeHcTByONIME Ha 00BEKT
MO/JICITUPOBAHUS (OMHUCATEbHbIC IIKAJBI) U OyAyLIHE
COCTOSIHUSI, B KOTOPBIE OOBEKT MOJIEITUPOBAHUS
MEPEXOIUT MOJT ICHCTBHEM 3TUX (HaKTOPOB
(xknmaccudukanuonHble mKaibl). 2-if atan ACK-ananmsa:
«Dopmanuzanus npeaMeTHoi obaactuy. Ha atom sTane
ACK-aHanu3a ¢ npuMeHEeHHEM aBTOMAaTH3UPOBAaHHbIX
MPOTPaMMHBIX HHTEpJericoB cucteMsl «iaocy (API-
OHA0C) ¢ BHEIIHUMH UCTOYHUKAMH JAHHBIX Pa3HbIX
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Kuban State Agrarian University named after I.T.
Trubilin, Krasnodar, Russia

This paper solves the problem of studying the structure of
the variability of meteorological parameters: "Maximum
temperature Minimum temperature Average temperature
Atmospheric pressure Wind speed Precipitation Effective
temperature" in the city of Krasnodar according to long-
term data from 1933 to 2020. Thus, the initial data
include observations in Krasnodar for 24834 days
according to 7 climatic parameters. To solve the problem,
scenario automated system-cognitive analysis (scenario
ASC-analysis) and its software tools - the intellectual
system "Eidos" are used. Scenario ASC analysis differs
from the classical one in that, in addition to point values
of factors and the results of their action on the modeling
object, it makes it possible to conveniently study their
dynamics, i.e. Scenarios for their change. ASC analysis
includes: theoretical foundations, in particular, the basic
formalizable cognitive concept; a mathematical model
based on a systemic generalization of information theory
(STI); methods of numerical calculations (database
structures and algorithms for their processing); software
tools, which is currently the universal cognitive analytical
system "Eidos" (intellectual system "Eidos"). The entire
process of creating models and applying them to solve
problems in ASC analysis and the Eidos system includes
the following stages of ASC analysis. 1st stage of ASC-
analysis: "Cognitive-target structuring of the subject
area". At the 1st and only non-automated stage of ASC-
analysis, in fact, a semantic statement of the problem is
made, i.e. are determined: object of modeling (control);
factors acting on the object of modeling (descriptive
scales) and future states, into which the modeling object
passes under the influence of these factors (classification
scales). 2nd stage of ASC-analysis: "Formalization of the
subject area". At this stage of the ASC analysis using
automated program interfaces of the Eidos system (API-
Eidos) with external sources of data of various types,
tabular, textual and graphic, classification and descriptive
scales and gradations are first developed, and then the
source data are encoded using classification and
descriptive scales and gradations, as a result of which a
training sample is formed, which, in fact, is a normalized
base of the initial data. 3rd stage of ASC-analysis:
"Synthesis and verification of models". At this stage of
ASC-analysis: by means of multi-parameter typing,
synthesis of 3 statistical and 7 system-cognitive models is
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THUIIOB, TAOJMYHBIX, TEKCTOBBIX U rpaIecKux cHayajia
pa3pabaThIBalOTCs KilacCU(UKAIIMOHHBIE U OMUCATENILHBIC
HIKaJIbl ¥ FPajiallii, a 3aTeM UCXO/HbIE TaHHbIE
KOJIMPYIOTCS C IPUMEHEHHEM KJIAaCCU()UKAITHOHHBIX U
OMNHUCATENIbHBIX KA U Tpajaluii, B pe3ysibTaTe 4ero
(hopmupyetcst o0yuaroasi BBIOOpKa, 10 CYTH,
npecTaBsoNas co00i HOpMaIu30BaHHYIO 6a3y
HCXOIHBIX TaHHBIX. 3-i aTan ACK-ananusa: «CuHTes u
Bepudukamus moaeneii». Ha atom stane ACK-ananusa:
IIyTeM MHOTONapaMeTpUYEeCKOH THITH3aluu
OCYILECTBIISIETCS CUHTE3 3 CTATUCTUYECKUX U 7
CHUCTEMHO-KOTHUTHBHBIX MOJIEJICH; MPOBOJUTCS
Bepu(dUKaIHsl BCEX CO3aHHBIX MojeieH, T.e. C
MIOMOUIBI0 CTAHJAPTHOM Ki1accuueckoil F-mepsl Ban
Puzbeprena u ee HEYETKOTO MYJIBTHKIIACCOBOTO
0000111eH1sI, ”HBAPHAHTHOT'O OTHOCHTEIBHO 00beMa
pacmto3HaBaeMoil BEIOOPKH, MPEIIIOKEHHOTO aBTOPOM,
OLICHUBAETCS JIOCTOBEPHOCTD MOJIEIICH IIyTEM PELICHHUS
3a7a4 UACHTU(PHUKAINN 00BEKTOB 00yJarolei BEIOOPKH,
0 KOTOPBIX YK€ JOCTOBEPHO M3BECTHO K KaKHM Kjlaccam
OHU OTHOCSTCS. B pe3ynbrare BolOupaercs Hanboiee
JIOCTOBEpHAsi MOZIETb U ONpEAEIsIeTCs] KOPPEKTHO JIU ee
UCIIOJIB30BATh JJISl pEIICHHs Pa3IMUHBIX 3a1a4. 4-i sTamn
ACK-ananmmsa: «Pemenue 3agau» B Hanboee
JIOCTOBEPHOI MOJ1e)n (€C)IM OHa ISl 3TOT0 JJOCTaTOYHO
JIOCTOBEPHA) PEIaroTCs CIEAYIOIUE 3aauu: 3a/1a4n
pacrio3HaBaHus, CUCTEMHON HICHTU(DHUKALINY,
K1acCH(UKALUH, THATHOCTUKH U TPOTHO3UPOBAHNS;
3a/lauu MPUHATHUS pelieHui (YnpaBieHus 1
TUIOJIOTUYECKOTO aHAIN3a); 3aaull UCCIIeT0BaHUS
MO/JICITUPYEMO TPEMETHON 00J1acTH IMyTeM
uccienoanus ee mojenu: Muasepruposanasie SWOT-
JUarpaMMbl 3HAUYCHHUH OMUCATEIIBHBIX LKA
(ceMaHTHYECKHE TTOTEHIUAIIBI); KIIACTEPHO-
KOHCTPYKTHBHBIH aHAJIM3 KJIACCOB; KIACTEPHO-
KOHCTPYKTHBHBIN aHalM3 3HaueHU# (akTopoB; Monenb
3HaHUI cucTeMbl «OUI0C» U HENOKAIbHbIE HEHPOHBI;
HeJIOKaJlbHast HeMpOoHHast ceTh; 3D-uHTerpanbHbIe
KOTHUTHBHBIC KapThl; 2D-MHTErpaibHble KOTHUTHBHBIC
KapThl COJIEPKATEIBHOTO CPAaBHEHHUS KJIaCCOB
(omocpeioBaHHbBIC HEYETKUE MPABIONO00HbIC
paccyxaenus); 2D-uHrerpanbHble KOTHUTHBHBIE KapThl
COJIEPKATENILHOTO CPAaBHEHUS 3HAUCHUH (aKTOPOB
(omocpeoBaHHbBIE HEUYETKUE MTPABIONIOJ00HbIE
paccyxaeHus); KOTHUTUBHBIC (YHKIMH; 3HAYUMOCTh
rpafanuii onucaTeIbHbIX KA (3HAUCHUH
KJIMMAaTHYECKHX TapaMEeTPOB); 3HAYUMOCTh
OTMCATENbHBIX KA (KIMMAaTHYECKUX IIapaMeTpoB);
CTEINEeHb IETEPMUHUPOBAHHOCTH KJIACCOB (BPEMEHHBIX
MEpUOJI0B) U KIacCU(pHUKAIMOHHBIX mKall. [IpuBoauTcs
NoApOOHBIN YUCIICHHBIH PUMEDP BBIIIOJIHEHUS BCEX ITHX
JTalNoB U JeTajlbHasl OLIaroBas HHCTPYKIUS AeicTBUI
MIOJIH30BaTENs B cUCTEME «DHA0CH C MOSICHEHHEM HX
CMBICJIA, YTO 00ECIIEUNBACT BO3MOKHOCTh IPUMECHEHHS
JTAaHHOU PabOTHI B YIEOHBIX IIEIIAX

Kirouerbie cioBa: ABTOMATU3UPOBAHHBINA
CHUCTEMHO-KOTHUTUBHBIA AHAJIN3, ACK-
AHAJIN3, UHTEJUJIEKTY AJIbHASI CUCTEMA
«OUI0C»
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carried out; verification of all created models is carried
out, i.e. Using the standard classical F-measure of Van
Riesbergen and its fuzzy multiclass generalization,
invariant with respect to the size of the recognizable
sample, proposed by the author, the reliability of the
models is estimated by solving the problem of identifying
the objects of the training sample, which are already
reliably known to which classes they belong. As a result,
the most reliable model is selected and it is determined
whether it is correct to use it for solving various
problems. 4th stage of ASC-analysis: "Problem solving"
in the most reliable model (if it is sufficiently reliable for
this), the following tasks are solved: tasks of recognition,
system identification, classification, diagnostics and
forecasting; decision-making tasks (management and
typological analysis); tasks of studying the modeled
subject area by studying its model: Inverted SWOT-
diagrams of the values of descriptive scales (semantic
potentials); cluster-constructive analysis of classes;
cluster-constructive analysis of factor values; The
knowledge model of the "Eidos" system and non-local
neurons; non-local neural network; 3D-integrated
cognitive maps; 2D-integrated cognitive maps of
meaningful class comparison (mediated fuzzy plausible
reasoning); 2D-integrated cognitive maps of meaningful
comparison of factor values (mediated fuzzy plausible
reasoning); cognitive functions; the significance of
gradations of descriptive scales (values of climatic
parameters); the significance of descriptive scales
(climatic parameters); the degree of determinism of
classes (time periods) and classification scales. A detailed
numerical example of the implementation of all these
stages and a detailed step-by-step instruction of user
actions in the Eidos system with an explanation of their
meaning are given, which makes it possible to use this
work for educational purposes.

Keywords: AUTOMATED SYSTEM-COGNITIVE
ANALYSIS, FORMALIZED COGNITIVE
CONCEPT, ASC-ANALYSIS, 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 Wind speed Precipitation Effective
temperature" in the city of Krasnodar according to long-term 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 studyin this paper is the climate in the city of Krasnodar
according to long-term data from 1933 to 2020.

Subject of studyin the work is the Scenario automated system-cognitive
analysis of the climate of Krasnodar for 1933-2020, i.e. study of the influence of
the dynamics of the values of 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 short-range 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 wuse 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 reliable short-term weather forecasts for the main climatic indicators.

Thus, the problem solved in the work 1s to develop a technology for short-
term weather forecasting available to agricultural enterprises according to the
main climatic indicators without access to global resources solely on the basis of
retrospective local data of a significant longitudinal (on the example of the city
of Krasnodar).

'See for example:https:/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 following sequence of tasks, the solution of which is the stages of
achieving the goal:

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

Task-2.Formalization of the subject area.

Task-3.Synthesis  of  statistical and  system-cognitive models.
Multiparameter typification and particular knowledge criteria.

Task-4.Model verification.

Task-3.Selection of the most reliable model.

Task-6.System identification and forecasting.

Task-7.Decision 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).

Task-8.Study of the modeling object by studying its model (Inverted
SWOT diagrams of descriptive scale values (semantic potentials); Cluster-
constructive analysis of classes; Cluster-constructive analysis of descriptive
scale values; Eidos system knowledge model and non-local neurons; Non-local
neural network; 3d- integral cognitive maps; 2d-integral cognitive maps of
meaningful class comparison (mediated fuzzy plausible reasoning); 2d-integral
cognitive maps of meaningful comparison of factor values (mediated fuzzy
plausible reasoning); Cognitive functions; 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 problem posed should provide a stable
identification in a comparable form of strength and direction of cause-and-effect
relationships in incomplete noisy (inaccurate) interdependent (nonlinear) data of
a very large dimension of numerical and non-numerical nature, measured 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 system-cognitive analysis (scenario ASC-
analysis), which has its own software tools, which is currently the personal
intellectual online environment "Eidos-Xpro".

Below we will briefly review this method and its software tools.

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

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

ASC analysis includes:

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

— a mathematical model based on a systemic generalization of information
theory (STI);

— 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 and its practical
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 artificial 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 dataRSCI), 6 articles in journals included
inWoS, 5 publications in journals included inScopus’.

2 https://yandex.ru/search/21r=35&clid=2327117-18 & win=360&text=%20360&text=Automated-+system-
cognitivetanalysis+(ASC-analysis)
3 hitp://Ic.kubagro.ru/aidos/Sprab0802.pdf
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Three monographs are included in the holdings of the US Library of
Congress”.

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 more doctoral and master's theses using ASC
analysis at the stage of defense.

The author is the founder of the interdisciplinary scientific school:
"Automated system-cognitive analysis">. Scientific school: "Automated system-
cognitive analysis" is an interdisciplinary 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 Federation®). The main scientific specialties to which the scientific
school corresponds:

- 5.12.4. cognitive modeling;

—1.2.1. Artificial intelligence and machine learning;

—2.3.1. System analysis, management and information processing.

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

— Automated system-cognitive analysis of numerical and textual tabular

data;

— Automated system-cognitive analysis of text data;

— Spectral and contour automated system-cognitive analysis of images;

— Scenario automated system-cognitive analysis of time and dynamic
series.

It 1s 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 get more complete information about the ASC analysis
method. Brief information about ASC-analysis and the Eidos system is in the
material:http://Ic.kubagro.ru/aidos/Presentation_Aidos-online.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 subject areas, because developed
in a universal setting that does not depend on the subject area
(http://lc.kubagro.ru/aidos/index.htm) and has 6 automated programming
interfaces (API) for data entry from external data sources of various types:

* https://catalog.loc.gov/vwebv/search?searchArg=Lutsenko+EV. (and click: “Search”)
3 https://www.famous-scientists.ru/school/1608
® hitps://www.garant.ru/products/ipo/prime/doc/400450248/
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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 identification, forecasting,
decision-making and research of a subject area by studying its model (automatic
systems work without such human participation);

- is in full open access free of charge (http://lc.kubagro.ru/aidos/_Aidos-
X.htm), and with actual source texts (http://Ic.kubagro.ru/ _AidosALL.txt):
open license:CC BY SA 4.0(https://creativecommons.org/licenses/by-sa/4.0/),
and this means that anyone who wishes can use it, without any additional
permission from the primary copyright holder - the 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, 1.e. does not require the user to have special training in the field of
artificial intelligence technologies: “has a zero entry threshold” (there is an act
of introducing the Eidos system in 1987) (http://lc.kubagro.ru/aidos/aidos02/PR-
4.htm);

- really works, provides stable identification in a comparable form of
strength and direction of cause-and-effect relationships in incomplete noisy
interdependent (nonlinear) data of a very large dimension of numerical and 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 entry threshold", 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,
respectively:http://aidos.byethost5.com/Source_data_applications/WebAppls.ht
m) (http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf);

— supports an on-line environment for knowledge accumulation and
exchange, widely used throughout the world
(http://aidos.byethost5.com/map5.php);

— provides multilingual interface support in 51 languages. Language
databases are included in the 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 by several thousand 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
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- provides the transformation of the initial empirical data into information,
and it into knowledge and the solution using this knowledge of the problems of
classification, decision support and research of the subject area by studying its
system-cognitive model, while generating a very large number of tabular and
graphical output forms (development 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 the normality of distribution, absolute accuracy and complete
repetitions of all combinations of factor values and their complete independence
and additivity), automated system-cognitive analysis (ASC-analysis) offers
without any preliminary processing comprehend 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 research of the domain
being modeled.

What is the strength of the approach implemented in the Eidos system?
The fact that it implements an approach whose effectiveness 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 data. That is
why Eidos models are effective even if our ideas about the subject area are
erroneous or absent altogether.

This is the weakness of this approach implemented 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 nature of determination.
A meaningful explanation of these empirical patterns is already formulated by
experts at the theoretical level of knowledge in meaningful scientific laws.7.

The development of the Eidos system included the following stages:

Ist stage, "preparatory”: 1979-1992.The 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 implemented on the Wang platform (on
Wang-2200C computers). In 1987, for the first time receivedimplementation

"Link to this brief description of the Eidos system in
English:http://Ic.kubagro.ru/aidos/The Eidos_en.htm
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actto one of the early versions of the "Eidos" system, implemented in the
environment of the personal technological system "Vega-M" developed by the
author (see Act 2).

Stage 2, "IBM PC and MS DOS era': 1992-2012.For IBM-compatible
personal computers, the Eidos system was first implemented in the CLIPPER-87
and CLIPPER-5.01 (5.02) languages in 1992, and in 1994 thecertificates of
RosPatent, the first in the Krasnodar Territory and, possibly, in Russia, on
artificial intelligence systems (on the left is the title videogram of the final DOS
version of the Eidos-12.5 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': 2012-2020.From June 2012 to
12/14/2020, the Eidos system developed in the language Alaska-1.9+Express+++
library for working with Internet xb2net. The Eidos-X1.9 system worked well
on all versions of MS Windows except Windows-10, 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 problems by several
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, “MS Windows-10 era”: 2020-2021.From 12/13/2020 to the
present, the Eidos system has been developing in the languageAlaska-
2.0+Expresst++. The xb2net library is no longer used in it, because all the
possibilities of working with the Internet are included inbasic programming
language features.

Stage 5, ""the era of Big data, information and knowledge'': from 2022
to the present.Since 2022, the author 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 Data, Big 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, and Figure
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 2012)*

-

@) () AETopUzaUMA B CHCTEME INAOC-K++ SRR X

J3analiTe MMA M Napok:

Login H
Paszwond: *

0 CoBEHHOCTH patioTel B CHCTEME:

Advantage Database Server (ADS) - OFF

1. Eciu cicTera B 4aHHON Nanke 3anyckasTcd Bnepeble, To GuteT npomseeaeHa NORANM3ALWA cucTemel,
T.& GUIT YlaneHkbl BCe APHATHKEHMA W NOAE30EETENM M 33HOBD NPOMWMCaHE NYTH HA BCE Ba5h1 AaHHEN
M8 PAKTHYECK Oy PECMDADHEHM SUCT EHb,

2. HoBoe okHO MASEHOMD MEHH MOKHO OTEPRIBSTE TONEED MOCAS SAKPRMTHA BCER NPEARIYLL S,

[ naeHoE, ¥To AEASET CUCTEMA:

1. .Q..FlbﬁEpT JRHWTENH NMcan, YTo HaY4HBIE 33K0HEl 3TO AHWE EBICKA3BIEAHKWA O NOETOPEHHAY B HaB asvblE
ABNEHWUAR. FoHEYHO HABEPHOE OH MMEN B BH0Y HE CatM SaK0Hbl NPHPOaELL a NkWE POPYNMPOEKH 3THH

3akoHoE. B cucTere "IRoc STH HAGMNMEHMA NOETOPEHHA HAZBIBATCA COGBTHAMM WK GaKTaMK.

2. Hanpumep, @akTomM ABNAETCA HAGNINLEHHE ONPELENEHHOND 3HAYEHHA KaKOro-NHE0 CEONCTES Y 0GEEKTOE
HEKOTOPON DG0GLLEHHON KATEMOpMM [KAacca), MnK HatMindeHHe ONPEaEenNEHHOMD SHAYEHHA $aKTOPa NpH
Nepexofe 0FbEKTa B GYIYW es COCTOAHME, COOTEETCTEYHILES K KNACCy.

3. CucTera "Jigoc" BEMENAET 3 MIMPHMYECKME SaKOHOMERHOCTI B (PEKTax M TEM Cardbit NPeopasyeT Moxo-
HEIE AEHHEIE B HHEODMALMID, & &2 B 3HAHWA W DEWAET Ha OCHOBE STHY SHAHUE S3084M L0 SHTLEMKE SUMM,
APOrHOSUPOGAHMA, NPHHATMA PELIEHME M MCCNEA0BAHHA FMOGE MMPYERON NPSARETHON OGASCTH NUTEr
WCCNBLOBAHHA 6 MOLENH,

4. Fporde Toro cMcTemMa "JH00C" BRIBOLHT MHEOPMALHID 05 0SHAPYHKEHHEIR 38K0HOMEDHOCT A% B GonbLOmM
KOIMYECTEE PaSHOOGDASHEIX H OPHMHHANEHEK TEKCTOELIX, TAGMHYHEIX M MPAPHYECKHY BEIXOOHEIX S0P,

Paforel aeTopa cucTemel "3inoc” npod.E.B. Myuerko C° no ACK-aHanWay v cuoTeme "Jhgoc’™

Kparko of ACK-aHanuze Moagopru nyGnmkauri no ACK-aHanqsy ‘

CEPTU®HKAT 00 0CEOSHHH CHCTEMBI "Jiigoc” oT npod.E.B.Nyuexko. MOQNEPHKKA ‘

Ok | LCancel |

Picture2. Tltle Vldeogram of the current version of the Eidos system
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MocnepoBaTenbHOCTL 06PAabOTKM AAHHbIX, MH(POPMaLMKM U 3HAHUIA B cUCTEME «DMAO0CY,
NoBbIWEeHWEe YPOBHA CUCTEMHOCTU AaHHbIX, UH(DOPMALIMK U 3HAHUM,
noBbIleHWe YPOBHA CUCTEMHOCTU MoAernen

KorHuTMBHO-LIeNneBas CTPYKTypU3aLums NnpeaMeTHoO 06nacTi (eAMHCTBEHHbIW HEaBTOMaTM3UPOBaHHbIN B cucteme «3dinaoc-X++» atan ACK-aHanusa)
Ha atom atane pa3pa6oTyuk UHTeNneKkTyanbHoro AMA0C-NPMNOXEHNSA peLlaeT, YTo OH paccMaTpUBaeT Kak 06 bEeKT MOAENMPOBaHUA U YNPaBNeHUs!, Y4TO Kak
¢hakTopbl, AEMCTBYIOLWME HA ITOT OGLEKT, a YTO Kak GyAylme COCTOSIHUSA, B KOTOPble 0OBLEKT YNpaBrieHUsi MOXET NeperTyn noa AecTBUEM 3TUX haKTOPOB

v

dopmanusauua npegmeTHon obnactu (pex.2.3.2.2) A

-

~N
CpeacTBa aBTOMaTM3aLNM 4 A KCIassic, Gr_CiSc

naccuukaLmMoHHble
e e i Inp_data, Inp_data.xls wKanb! v rpaAauleM (pex.2.1) ;
DaHHbIX - NPOrpaMMHbIe VicxoaHble AaHHbIe ( Opis_Sc, Gr_OpSc
nHTepdeicel (API) g OnucatenbHble
L \_ ) Kmxanu v rpagaunm (pex.2.2)

4 O6yuatowwasn BbiGopka, e N\ Obi Kel )
3BeHTOMNOMMYecKas 6asa 0

Obi_zag Kol knaccoB oGbekToB v
AaHHEIX (pex.2.3.1) 3aronoBKki 0GLEKTOB obyuatoLuert BbIbopkM ( Obi_Krg
obyyatoLLelt BbIGOPKM >

Koab! npu3HakoB 06LEKTOB
\ \_ ) K obyyatoLLeit BbIGOPKM

J
N

‘ CuHTe3 1 Bepudpmkaums mogenen (pex.3.5) )

Prc2
Abs
MaTtpuua ycnoBHbIX
MaTpuua abcontoTHbIX YacToT

1 6€3yCnoBHbIX NPOLIEHTHBIX

(mMaTpuLa ConpsKeHHOCTH, o
pacnpeneneHuit, pacuntaHHas

KOppensLMoHHas MaTpuLa)

1o Yuncny o6bEeKTOB KNaccoB

CraTucTuyeckue Prc1

mopenu (pex.5.5) Matpuua ycnoBHbIX

1 Ge3yCrnoBHbIX MPOLIEHTHBIX
pacnpenenexuil, pacuutaHHas
10 YMCIy NPU3HAKOB KNaccoB

-

-

Y
( CucTeMHo-KorHUTHBHbIE P L —~ 3 e ¥ ~\ )
mopenu (Moaenu 3HaHUM) INF1 INF4 INF6 pasoo wexy INF2 NES INF7
PasHocTb PasHocTb
(MHoronapameTpuyeckas Konuyectso ROl-return on S hakTudeckummn n Konnuyectso ROl-return on e
TUnu3aumsa) (pex.5.5) 3HaHWil No ) Y . TEOPETU4ECKM 3HaHWi no ) v .
AXapKesuuy investment 6e3ycnosHoin OXMAACMEIMA A Xapiesiy investment GesycriosHon
’ BEpOATHOCTEN yacToTamu ) BepoATHOCTeN
\ I

BbiGop
Haubornee AOCTOBEPHOMN
mopenu (pex.3.4)

BbIXOf,
T.K. AOCTOBEPHOI
moaeny Het

N

J

[ -~ N ) \
PeweHue 3agau (pex.4) PewweHue 3anay pacnosHasaHus PeleHure 3anay npuHATUS Peluerue 3anay nccneaosanns
CUCTEMHOI NAeHTUMKaLMN peLueHwit (ynpaBneHust) npeameTHol obrnacTu nytem
1 porHo3npoBaHus (pex.4.1.2) (pex. 4.4.8, 6.3) 1ccneaoBaHus ee Mogenu

\ | J

Ecnu mogenb ageksaTHa, AOCTOBEPHA, T.6. COOTBETCTBYET AEMCTBUTENBHOCTH, TO U PesyribTaThl PELLeHUs 3a4a4 B 3TOM MOAENM Takke COOTBETCTBYIOT
[EeCTBUTENLHOCTU. OTO 3HAYMT, YTO ECIIN JOCTOBEPHOCTb MOLENM HU3KA UMK HEU3BECTHA, TO NPUMEHSITL €€ AN PELUEHNs pearnbHbIX 3aAad Henb3s. Ecnv xe ato
[enaetcsl, To SBNSETCA aBaHTIOPU3MOM M NpodaHaLment Hayku.

O cooTHoLIeHnH 3aaau.

- pacrnosHaBaHue, knaccudukams, MaeHTUUKALMA U AUErHOCTMKA (3TO OHO M TOXE, T.€. CUHOHUMBI). TPy PeLLeHUn 3TUX 3aaaq onpeaensieTcs cTeneHb CxoacTaa/
pasnuyus obpasa KOHKPETHOrO 06bEKTa ¢ 060BLLEHHBIMW 06pPa3aMu KIaccos.

- NAEHTUMKALUNS U POTHO3MPOBAHUE (MPY MAEHTU(MKALMM 3HAYEHWUS CBOWCTB M NPUHAANEXHOCTb 0GBEKTA K KIAcCy OTHOCATCS K OAHOMY MOMEHTY BPEMEHM, a Npu
NPOTHO3MPOBAHUM 3HAYEHMUS (HAKTOPOB OTHOCATCS K MPOLLNIOMY, @ Nepexos 06bekTa Noa AeCTBUEM 3TUX (DAaKTOPOB B COCTOSIHUE, COOTBETCTBYIOLLEE KNACCy OTHOCUTCS K
GyayLLemy, No CyT1, NPOrHO3UPOBaHUE - ITO MAEHTUDUKALMSA ByAyLUMX COCTOSIHUM, T.€. 3TO TOXE MAEHTUdUKALUSA, HO He B NPOCTPAHCTBE (HacTosieM), a B
NpOCTPaHCTBE-BPEMEHM;

- NPOrHO3VPOBAHME U NPUHATUE PELIeHNH (MPY NPOrHO3MPOBAHUM MO 3HAYEHUAIM (PaKTOPOB, AEVCTBYIOLLMX HA OBBEKT MOLENMPOBaHIS, ONpeaenseTcs B kakoe Gyayllee
COCTOSIHVE OH NepenaeT NoA Ux AercTBUeM. [py NPUHATUM peLLeHnid, HaobopoT, No GyAyLLemy LieneBoMy COCTOSIHUIO 0ObEeKTa MOLENMPOBaHHS ONPeLensioTcs 3HaYeHNs!
(hakTopoB, KOTOpPbIe 0BYCNABNMBAIOT ero Nepexof B 310 GyayLuee LieneBoe CoCTosHUE. Takum 00pa3oM 3afaya NPUHATUS PeLIeHiA ABNseTC obpaTHoW no
OTHOLLUEHMIO K 3aa4ye NPOrHO3MPOBaHus);

- NPUHSATWE PELIEHMI yTeM MHOrOKDaTHOrO MHOrOBapUaHTHOTO MPOTHO3MPOBAHMS NP PA3NUYHBIX COYETAHNSAX 3HAYEHUII (HAaKTOPOB HEBO3MOXHO M3-32 KOMBUHATOPHOTO
B3pbIBa. [1DOrHO3MPOBaAHME MOXET ObiTb 31IEMEHTOM NPUHATUS PELUEHUS], T.e. IPUMEHEHO AMs OLEHKV aAeKBaTHOCTM PaccMaTpUBaeMOro yxe paHee ChopMUPOBAHHOTO
[pYrMM METOZIOM BapuaHTa PeLLeHUs], HO OHO B pearnbHbIX Cryyasix, T.€. KOrfa MHOro (hakTopoB, He MOXeT GbiTb MPUMEHEHO A11Sl BbIPAaBGOTKM CamMoro BapuaHTa peLLeHus;
- NPUHSATWE PeLIeHiA U uccnefoBaHne MofenupyeMoii NpeaMeTHo 06acTu (3agaya NpUHATUS peLleHuii ABNSIeTCs 06paTHON MO OTHOLLEHUHO K 3afave
NPOTHO3MPOBAHVS TONBKO B MPOCTENLLEM Cly4ae: B cryyae ucnonb3osanus SWOT-aHanu3a. OgHako SWOT-aHanma UMeeT CBOW OrpaHUYEHMs: MOXET ObiTb 3aaHOo
TONbKO OAHO Byayliee LieneBoe COCTOsHUE, HEKOTOPbIE PEKOMEHAYEMbIE (DaKTOPbl MOXET He BbITb TEXHOMOTMYECKOM U (PUHAHCOBOY BO3MOXHOCTW UCMONb30BaTh.
MoaTomy B ACK-aHanuae u cucteme «3i[oc» peani3oBaH pasBuUTbIA anroputM NPUHATUS peLleHuii n.6.3 B koTopom kpome SWOT-aHanuaa Ucronb3yTes Takke
pesynbTaTbl PeLUeHnsl 3a8a4n NporHO3UPOBaHMS U Pe3ynbTaThbl KNacTepPHO-KOHCTPYKTUBHOTO aHan1aa KIaccoB 1 3Ha4eHWi (hakTopoB, T.e. HEKOTOPbIE pesynbTaThl
peLueHus 3aaum uccnefoBaHns npeaMeTHoi obnacTu.)

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 cognitive-target structuring of the subject area is the only
non-automated stage of scenario ASC analysis in the Eidos system.

At the stage of cognitive-target structuring of the subject area, we decide
in a non-formalized 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 a statement 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.

Cognitive 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
classification and descriptive scales and gradations are used: static and dynamic
and the corresponding terminology (generalizing, static and dynamic).

Static interpretation and terminology:

— gradations of classification scales are generalizing categories of types of
objects (classes);

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

Dynamic interpretation and terminology:

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

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

General terminology:

— 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 cognitive-target structuring of the subject area:

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

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

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

tablel- Climatic factors affecting the modeling object (descriptive scales)

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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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-PAST3
11 ATMOSPHERIC PRESSURE-PAST3
12 WIND SPEED-PAST3
13 RAIN-PAST3
14 EFFECTIVE TEMPERATURE-PAST3

table2— 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-FUTURES3

AVERAGE TEMPERATURE-FUTURE3

ATMOSPHERIC PRESSURE-FUTURES

WIND SPEED-FUTURE3

RAIN-FUTURE3

EFFECTIVE TEMPERATURE-FUTURES3

NN R IR ERICGIES I Y

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 then the initial data 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 automated program
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 user-friendly 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.

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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In this work, long-term weather data in Krasnodar, taken from the
site, are used as initial data:
http://pogoda-service.ru/archive _gsod.php. However, data can be downloaded
from this site in chunks no larger than 1000 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 Table 3.

table3— Initial data (fragment)

&) [0} ) [0} 9 (0] [ [0}

= (0] o et = [0] o o

Sl 3| 2|4 2 E| 2|23 [

g 5 e |8 5 | 8 8 c | 8 5

o 9 o © 9] % 2 o o @

5} 5 E || 5| 5| 5| ¢ 5 E e | 5 |5|5

e = -9: (0] 8 = = e et ..q_-') (0] 8 = had

- 5 £ e |5 8 |8|¢]| 5 g e [&5] &8¢

o £ £ © 3 o = | B £ £ @ 3 o 2 | 5

o % = ) £ | £ o | 2 X = o) £ | £ o | 2

3 = = ® | 2 | a| @ = = ® | 2 || i@
05.01.1933 | 00 | 50 | -15 |00 ] 20 | 0,000 00 | 50 | 15 |00 ]| 20 | 0,0 | 0,0
06.01.1933 | 00 | 2,8 | -1,4 [00] 10 [00|00 ] 00 | 28 | 1,4 00| 10 [ 00| 0,0
07.01.1933 | 1,1 | 50 | 35 | 00| 40 00|00 1,1 | 50 | 35 | 00| 40 | 00| 0,0
08.01.1933 | 28 | 7,8 | 52 | 00| 80 | 00|00 28 | 7,8 | 52 | 00| 80 | 0,0 | 0,0
09.01.1933 | 28 | 111 | 7,7 |00 | 40 [00|00 | 28 | 11,1 | -7,7 |00 | 40 | 00| 0,0
10.01.1933 | 2,2 | 122 | 74 |00 50 | 00| 0,0 | 22 | 122 | 74 |00 | 50 | 0,0 | 0,0
11.01.1933 | 0,0 | 100 | 23 [00 | 2,0 | 00| 0,0 00 |-100] 23 |00 2,0 | 0,0 | 0,0
12.01.1933 | 11 | 39 | 18 |00 1,0 |00 |00 1,1 | 39 | 1,8 |00 1,0 | 0,0 | 0,0
13.01.1933 | 2,8 | 61 | 44 |00 1,0 | 00|00 | 2,8 | 61 | 44 |00 1,0 | 0,0 | 0,0
14.01.1933 | 2,8 | 7,8 | 54 |00 50 |00]|00| 2,8 | 7,8 | 54 |00 50 | 0,0 0,0
15.01.1933 | 7,8 | 122 | 92 |00 | 40 | 00| 0,0 | -7,8 | -122 | 92 |00 | 40 | 0,0 | 0,0

16.01.1933 | -10,0 | -12,2 | -10,6 | 00 | 3,0 | 0,0 | 0,0 | -10,0 | -12,2 | -106 | 0,0 | 3,0 | 0,0 | 0,0
17.01.1933 | -39 | 111 | 62 |00 | 20 |00 |00 | -39 |-11,1| 62 [00] 20 | 0,000
18.01.1933 | 7,8 -5,0 08 (00| 00 [00]00] 78 -5,0 0,8 [ 00)] 00 |00]00
19.01.1933 | 2,2 50 | 04 |00 10 |00[00]| 22 -50 | 04 |100)] 10 | 0,000
20.01.1933 | 7,8 -2,2 14 |100| 40 | 00|00 | 7,8 -2,2 14 [ 00| 40 | 0000
21.01.1933 | 28 | -100 | -57 | 00| 60 (00|00 | -28 |-100] -57 | 00| 60 | 0,0 0,0
22.01.1933 | 2,2 | -100| -32 |00 | 40 |00|00| 22 |-100| -32 | 00| 40 |00 |00
23.01.1933 | 2,8 -72 | 1,7 {00 40 | 00|00 | 28 -7,2 -1,7 |00 | 40 | 0000
24.01.1933 | -39 | -100| -756 |00| 70 |00|0O0O0| -39 |-100| -75 |00 | 70 |00 (00
25.01.1933 | -10,0 | -128 | -11,5 | 0,0 | 2,0 | 0,0 | 00 | -100 | -128 | -11,5 0,0 | 2,0 | 0,0 | 0,0
26.01.1933 | -72 | -139| 96 |00 | 40 |00|00| -72 | -139| 96 |00 | 40 |00 |00
27.01.1933 | -78 | -128 | 111100 10 |00 |00 | -78 | -128 | -11,1 10,0 | 1,0 | 0,000
29.01.1933 | 0,0 -72 | 1,2 |00 30 |00[00] | 00 -7,2 -1,2 100] 30 | 0,000
30.01.1933 | 2,2 72 | 1,2 00| 10 |00 ][00 22 -7,2 -1,2 100] 10 100 0,0
31.01.1933 | 28 | -100] -1,2 |00 | 30 (00 00| 28 |-100| -1,2 |00 | 3,0 |00 0,0
01.02.1933 | 5,0 0,0 14 |100] 10 | 00[00]| 50 0,0 14 |00 10 | 00]0,0
02.02.1933 | 1.1 22 | 03 00| 20 [00|00]| 11 -2,2 -03 |00] 20 |]00]0,0
03.02.1933 | 11 -2,8 0,1 00| 10 [00] 00| 11 -2,8 0,1 0,0] 10 |00 0,0
04.02.1933 | 3,9 0,0 2,1 00| 10 [ 00| 00] 39 0,0 2,1 00] 10 |00 00
05.02.1933 | 0,0 -39 | 25 |00 20 [00]00] 0,0 -39 | 25 |100] 20 | 00100
07.02.1933 | 12,8 | -2,2 29 [00| 20 (00|00 128 | -22 29 [ 00| 20 |00]00
08.02.1933 | 2,2 28 | 06 |00 10 |00[00]| 22 -28 | 06 00| 10 | 0000
09.02.1933 | -50 | -78 | 65 | 00| 20 (00|00 | -50 | -78 | -65 | 00| 20 | 0,0 0,0
10.02.1933 | -50 | -89 | -65 | 00| 10 |00 |00 | -50 | -89 | 65 [ 00| 10 | 00|00
13.02.1933 | 2,8 -6,1 28 [00] 40 |00]00]| 28 -6,1 -28 100] 40 |00]0,0
14.02.1933 | 2,2 | 122 | 1,7 |00 | 30 |00|00| 22 |-122| 1,7 {00 3,0 | 0,000
15.02.1933 | 3,9 -3.9 1,7 100 ] 30 |00 ][00 39 -3,9 1,7 100 30 | 0000
16.02.1933 | 2,2 -39 | 12 |00 40 |00[00]| 22 -39 | -1,2 10,0] 40 | 0,000
17.02.1933 | 1.1 -6,1 -04 [00] 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 |0,0]0,0
19.02.1933 | 2,2 -7,2 14 100] 10 |00 ][00 22 -7,2 14 00| 10 {0000
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 -22 | 06 |00 40 [00]00]| 22 -2,2 -06 00| 40 |00/0,0
22.02.1933 | 61 -1,1 04 (00| 30 [00|00] 61 -1,1 04 [00) 30 |00]00
23.02.1933 | 12,2 | -3,9 38 100] 10 (00|00 122 | -39 38 100] 10 |00]00

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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24.02.1933 | 7.8 0,0 35 |100] 20 [00 00| 78 0,0 35 |100] 20 |00]00
25.02.1933 | 8,9 0,0 39 100] 20 [00 00| 89 0,0 39 100] 20 | 0000
26.02.1933 | 11,1 | -1.1 35 |00] 20 [00]00]| 11,1 -1,1 35 100] 20 |[00]00
27.02.1933 | 5,0 -2,2 06 100] 40 [00]00]| 50 -2,2 06 |00] 40 |00]00
28.02.1933 | 2,2 -39 | 03 |00 10 [ 00|00 22 -39 | 03 |]00] 10 | 0000
01.03.1933 | 0,0 28 | 21 {00 10 |00[00]| 00 28 | 21 100] 10 | 0,000
02.03.1933 | -2,8 | -6,1 -50 [ 00| 20 |00|00| -28 | -61 -50 00| 20 | 0,000
03.03.1933 | -50 | -100 | -7,8 |00 10 |00|0O00 | -50 |-100| -7,8 |00 10 | 0,000
04.03.1933 | 28 | -111| 31 |00 10 |0O0O|OO0| 28 |-111| -31 |00 10 | 00|00
05.03.1933 | 6,1 -2,2 40 |00 100 |00]00] 61 -2,2 40 |00 10,0 0,0 00
06.03.1933 | 10,0 3,9 77 100] 11000 ]|00] 100 3,9 77 100] 11,000 00
07.03.1933 | 12,8 7,2 93 100100 |00 |00 ]| 12,8 7,2 93 100100 | 0,000
08.03.1933 | 0,0 50 | 25 |00 | 60 [ 00]00]| 0,0 50 | 25 |00 60 |00]00
09.03.1933 | 00 | -100| 54 | 00| 40 (00|00 | 00 |-100] -54 | 00| 40 |0,0]0,0
10.03.1933 | 5,0 -89 | 23 |00 | 40 | 00|00 50 -89 | 23 |00 ]| 40 | 0,000
12.03.1933 | 6.1 -2,8 10 (00| 60 | 00]00]| 61 -2,8 1,0 |00 60 | 00]0,0
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 | -39 50 (00 70 [00]00]| 111 -3,9 50 100] 70 |00]00
16.03.1933 | 11,1 3,9 6,8 100] 90 [00]00]| 11,1 3,9 68 100] 90 | 00|00
17.03.1933 | 15,0 1.1 6,7 [ 00| 10 [ 00| 00| 150 1,1 6,7 100] 10 |00 00
18.03.1933 | 21,1 | -7.2 69 (00| 20 [00]00]| 211 7,2 69 100] 20 |00]00
20.03.1933 | 20,0 1,1 97 |100] 10 [00 |00 | 200 1,1 97 |100] 10 [00]00
22.03.1933 | 22,8 1.1 10,4 | 00| 20 [ 00| 00| 228 1.1 104 | 00] 2,0 | 0,0 |00
24.03.1933 | 22,8 1,1 11,0 | 00| 20 [ 0,0 | 0,0 | 22,8 1,1 11,0 | 00 ] 2,0 | 0,0 | 0,0
26.03.1933 | 3,9 -2,2 1,2 100 | 20 |00 ][00 39 -2,2 1,2 |00 20 | 00]0,0
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 |100] 30 [00]00
29.03.1933 | 7,2 -3.9 35 |100] 70 |00 00| 72 -3,9 35 100] 70 |00]00
30.03.1933 | 6,1 2,2 38 |00] 10 [00 00| 61 22 38 100] 10 [00]00
31.03.1933 | 10,0 0,0 46 |00 10 |00]0,0] 10,0 0,0 46 100) 10 [00]00
01.04.1933 | 13,9 0,0 6,0 |00] 30 [00]00] 139 0,0 60 00| 30 |00]00
02.04.1933 | 16,1 | -2,8 8,1 00| 40 |00 |00 | 161 -2,8 8,1 00| 40 | 0,000
03.04.1933 | 10,0 1,1 65 |00] 20 [00]00] 100 1,1 65 100] 20 |00]00
04.04.1933 | 7,8 2,8 53 |]00] 10 [00 00| 78 2,8 53 |100] 10 [00]00
05.04.1933 | 11,1 2,2 56 (00| 20 [00]00]| 111 2,2 56 100] 20 |00]00
06.04.1933 | 8,9 1,1 54 100] 20 [00]00]| 89 1,1 54 100] 20 | 0000
07.04.1933 | 10,0 1.1 49 |00 50 |[00]00] 10,0 1,1 49 100) 50 [00]00
08.04.1933 | 12,2 1.1 58 [ 00| 40 [00]00] 122 1,1 58 100] 40 |00]00
10.04.1933 | 6,1 1,1 39 |00)] 10 [00 00| 61 1,1 39 100] 10 [00]00
11.04.1933 | 5,0 2,2 28 (00| 20 [00]00] 50 2,2 28 |100) 20 | 00100
12.04.1933 | 10,0 1,1 53 |00] 40 [00 |00 100 1,1 53 |100] 40 |[00]00
13.04.1933 | 8,9 -1,1 50 100] 10 [00 00| 89 -1,1 50 100] 10 [00]00
14.04.1933 | 16,1 2,2 90 |]00)] 20 [00]00]| 16,1 22 90 |00] 20 |00 00
17.04.1933 | 7,8 1,1 64 |100] 90 [00]00]| 78 1,1 64 00| 90 |[00]00
18.04.1933 | 10,0 2,8 46 |00 50 |00]00] 10,0 2,8 46 |100) 50 | 00100
19.04.1933 | 17,8 0,0 11,5 | 00| 50 (00 |00 | 17,8 0,0 11,56 1 0,0 ] 50 | 0,0 |00
20.04.1933 | 27,8 2,8 17,7 | 00| 40 (00| 00| 27,8 2,8 17,7 10,0 ] 40 | 0,0 | 0,0
23.04.1933 | 22,8 | 122 | 176 | 00| 40 [ 00 |00 | 228 | 122 | 176 | 0,0 | 40 | 0,0 | 0,0
24.04.1933 | 30,0 | 10,0 | 185 | 00| 20 {00 |00 | 300 | 100 | 185 | 00| 20 | 0,0 0,0
25.04.1933 | 26,1 | 10,0 | 16,5 | 00| 40 (00 |00 | 26,1 | 100 | 165 | 0,0 | 40 | 0,0 | 0,0
26.04.1933 | 139 | 100 | 118 |00 | 10 (00|00 | 139 | 100 | 11,8 | 00| 10 | 0,0 0,0
27.04.1933 | 13,9 8,9 11,5 100 ] 10 [ 00 | 0,0 | 13,9 8,9 11,5 100 ] 1,0 | 0,0 | 0,0
28.04.1933 | 12,2 6,1 96 |00] 30 [00]00]| 122 6,1 96 |100] 30 |00]00
29.04.1933 | 17,2 5,0 10,8 1 00| 10 [ 00 | 00 | 17,2 5,0 10,8 1 00] 1,0 | 0,0 | 0,0
30.04.1933 | 13,9 7,2 10,3 | 0,0 | 20 [ 00 | 0,0 | 13,9 7,2 10,3 | 00 ] 2,0 | 0,0 | 0,0
01.05.1933 | 18,9 5,0 11,56 | 00| 30 (00 |00 | 189 5,0 11,56 | 0,0] 30 | 0,000
03.05.1933 | 20,0 8,9 156 | 0,0 | 40 (0,0 | 0,0 | 20,0 8,9 156 [ 0,0 ] 40 | 0,0 | 00
04.05.1933 | 17,2 7,8 122 | 00| 20 (00 |00 | 17,2 7,8 122 | 00| 20 | 0,0 | 0,0
05.05.1933 | 22,2 5,0 154 100 ] 10 [ 00 | 0,0 | 22,2 5,0 154 1 00| 10 | 0,0 | 00
06.05.1933 | 16,1 8,9 12,8 1 00| 20 [ 0,0 | 0,0 | 16,1 8,9 12,8 1 00| 2,0 | 0,0 | 0,0
07.05.1933 | 17,8 6,1 11,8 | 00| 40 (00 |00 | 17,8 6,1 11,8 | 0,0 ] 40 | 0,0 | 00
09.05.1933 | 23,9 7,2 164 1 00| 10 [ 00 | 0,0 | 23,9 7,2 16,4 [ 00 ] 1,0 | 0,0 | 0,0
10.05.1933 | 27,8 | 100 | 188 |00 | 10 [ 00|00 | 278 | 10,0 | 188 | 0,0 | 10 | 0,0 | 0,0
11.05.1933 | 27,8 | 100 | 189 | 00| 10 [ 00|00 | 27,8 | 10,0 | 189 | 0,0 | 10 | 0,0 | 0,0
13.05.1933 | 239 | 122 | 186 | 00| 20 |00 |00 | 239 | 122 | 186 | 0,0 | 20 | 0,0 | 0,0
15.05.1933 | 17,8 8.9 14,0 1 00| 50 [ 00 |00 | 17,8 8,9 140 |00 ] 50 | 0,0 | 00
16.05.1933 | 211 7,8 14,6 | 00| 10 [ 00| 00| 211 7,8 146 |00 ] 1,0 | 0,0 | 0,0
17.05.1933 | 22,2 7,8 16,1 | 0,0 | 50 (00 | 00 | 222 7,8 16,1 | 0,0 ] 50 | 0,0 | 0,0
18.05.1933 | 20,0 | 122 | 153 |00 | 70 [ 0,0 |00 | 200 | 122 | 153 | 00| 70 | 0,0 | 0,0
21.05.1933 | 20,0 | 10,0 | 16,1 |00 | 10 (00 |00 | 200 | 100 | 16,1 | 00| 10 | 0,0 0,0
22.05.1933 | 17,2 | 12,8 | 150 |00 | 10 (00 |00 | 172 | 128 | 150 | 0,0 | 10 | 0,0 | 0,0
23.05.1933 | 16,1 | 12,2 | 132 | 00| 60 |00 |00 | 16,1 | 122 | 132 | 0,0 | 6,0 | 0,0 | 0,0

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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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/Applications-000330/Inp_data.xIsx.

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 training sample (Tables 4, 5, 6), i.e. for automated
formalization of the subject area, the universal automated API-2.3.2.2 was
applied, with the parameters shown in Figure 4:

-

-
f,‘l 2.3.2.2, YHueepcansHeili MporpaMmHbId MHTEpGERC MMNOPTa A3HHBIX B CUCTEMY "31-"'1,|'II,DC-}-:++" =NRCIN X

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

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,

il

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 npumeHsTe cueHapHeli meton ACK-aHanusa {* MpumeHdTb cueHapHER tMeTog ACK-anansa

MNapaMeTpbl ¢OPMHPOEAHHA CLUEHAPHER!

Mpownes nepuoa; Byayuiai nepuog;

I AYBliHa NPEQEICT OPMIA MUHUMANEHAR | 3 TOPUSOHT NPOrHOSUPOBAHMA FMHUMAAEHEIA | 3
T AYEiHa NPEAEICT OPMIA MaKCUManbHas: 3 T OPUSOHT NPOrHOSUPOBAHMA MAK CUMANEHEI 3
PaccrarpuBars oTAenbHo TOYKM MPOWALIY CUEHAPHEE T Paccrarpueart oTaenbHo ToKM SYayLy CUEHAPHEE?

+ He paccrarpuearts (¥ He paccaTpHeaT
(™ PaCCMATPMBATE., HO TOMBKD BHHAABHEIE TOKM (™ PaCCMATPMBATE, HO TOMBKD BHHAABHEIE TOKM
(™ PaccMaTpHEATE BGE TONKM (™ PaccMaTpHEATE BGE TONKH

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

K.akme HauraeHoEaHHA TRADALMH yucnoeex wean venonesosaTe:

{* 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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S — [Ely )

-
. {
) Xenn no cueHapHomy ACK_aHanmsy

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].

MNogpotdHos TEOPETHYECKOE OMHEAHME CULEHAPHOMD ACK-3HaMMSa C© AETANEHEIMM YUCNEHHEIMH NPHMERAtH NPHES1EHD B PASOTaY ETOPS:

| Lutzenko BNV, Scrpt A5SC-analyzsiz az a method for developing generalized basic functions and weight coefficients for the
decarmpogition of a state function of an arbitrany concrete object or situation in the theorem by &, M. Kaolmagoroy [1957)
A4 August 2020, DAL 10.13140/RG.2.2. 28017 92007, LicenzeCC BY-54 4.0,

https: /v researchgate. net/publication /34 3365643

Lutzenko E .. Forecasting in financial markets using scenarnio-based A5 C-analpsis and the Eidoz system [using the example
of Google shares) /4 July 2021, DOl 10.13140/RG.2.2. 2815708168, LicenzeCC BY-54 4.0
N hitps./fwww.researchgate. net/publication /353157032

Lutzenko BN, A5C-analysis and the Eidos system as a method and toals for golving problems /f Movember 2021,
DOl: 10.13140/RG.2.2. 29823, 74407, Licenze CC BY 4.0,
https: /Ay, researchgate. net/ publication /353555336

Lutsenko EV., Kaorzhakaow W.E. Subsystem of intellectual spstem' Eidas-<$++", which implements the scenario method
of spstem-cognitive analysis [Eidos-scenarios"] A/ March 2013,
httpz: /A rezearchgate. net/ publication/331 745001

Lutzenko E.Y. Forecasting the values and scenanios of changes in the future economic indicators of the holding using
scenano A5C-analysis A January 2022, D01 10013140/RG.2. 210006, 47684, LicenseCC BY 4.0,
https:/ v researchgate. net/publication /357671568

3ANAHWE B OWANONE PASMEPHOCTHW MOJENHK: (paeHEIe HHTepEank)

F.ONMYECTED rPatauti K1GCCHDMEAUMOHHE 1 ONMCATENEHEI WKaN B Mogend, T.e.; [21 knaccos » 21 npusHakos)]
Twn WAk Konuecten CpegHee
rpagaumHia KONMHECTED

(J)F - rpagawHin ONMCATENEHEIX rpagalMiA

TekcToBER

EAUHMOHHB

~any

2.00

Wk.an

Ha OnKC. WEany

1]

0.00

0.00

BCETO:

21

3.00

Pictured. Scree

B KN3CCHPUKALMOHHER LWIKANEH I 3 B onucatensHe: Wranay: I 3

’—Sa.u.an're KOAMYECTED YHCNOERIX AHANSZ0HOE (WHTEPEAN0E, MPANaUMi] B WKane:

[MepEcaMTaTE WKANB H FPaaauMd

Bl Ha COS0AHKME MOOENH |

-‘9 2.3.2.2. Mpouecc vmnom EHHH}( w3 sHewwrel bfl "Inp_data” B cucremy "3NAOC-X++

—ETBD,HH HCNOAHEHWA NPOLECCS

1/5; POPMUPOEEHHE KNACCHBMKALMOHHENX M OMMCATENbHbE WKaN M rpagauril Ha ocHoee B "Inp_data"-ToToeo
2/%: CozaaHMe Ba3kl COBRITHA "Eventsk0" 1z "Inp_data" c kogamu coSeTHR EMECTO 3HEYEHHEA WKkan- T oToED
3/5: NodopMUpOBEHWE KNBCCHoD.M ONMCaT.WKAN W rpaaauuMi Ha ocHoee B "EventsKO" (cueHapuu)- FaToeo

4/ TeHepaumd oGyuaiwel BLIG0PKM HE OCHOEE 6836 COGRITHA "EventskO"-ToToED

| | 5/5: MNeperHoekcauMa BCEX a2 AaHHEX HOEOrD NPKMAOXKEHKA- [0ToOED

NPOLECC cPOPMANHIALUH NPEAMETHOW OBAACTH 3ABEPIIEH YCMEIWHO W

—TparHos BpeteHH HENaAHEHHA

Havano: 19:49:45

Oronvanwe: 20:12:09
100% ‘ Ok
Ocranoce: 0:00:00

Mpowano: 0:22:23

the Eidos system
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As a result of the work of API-2.3.2.2, classification and descriptive

scales and gradations were formed (Tables 4 and 5).

table4— 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-2/3-{-14.0, 5.7}
6 MINIMUM TEMPERATURE-3/3-{5.7, 25.4}
7 AVERAGE TEMPERATURE-1/3-{-27.9, -8.2}
B 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
41 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

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,08,08

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,13,13

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,13,15

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,14,13

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,14,15

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,15,14

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-13,15,15

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-14,13,14

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-14,14,14

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

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

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

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-15,13,13

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURES3-15,14,14

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

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

WIND SPEED-FUTURES3-WIND SPEED-FUTURE3-15,15,15

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

131

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

132

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

133

EFFECTIVE TEMPERATURE-FUTURES3-EFFECTIVE TEMPERATURE-FUTURES-20,21,21

134

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

135

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

136

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

137

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

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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table5— 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|O|R[WIN|=|

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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 values of
climatic parameters found by API-2.3.2.2 in the initial data are shown (Table 3).
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PictureS. Past scenarios of changing climate parameter values detected by API-2.3.2.2 in
the raw data (Table 3)

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

28



Hayunsiit )xypran KyoI'AY, Ne177(03), 2022 rog

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

29



30

Hayunsiit )xypran KyoI'AY, Ne177(03), 2022 rog

=}
e

= |
e

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




Hayunsiit )xypran KyoI'AY, Ne177(03), 2022 rog

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

31



Hayunsiii xypuan Kyol'AY, Nel177(03), 2022 rox

i P T Lo gy g g P A AN s gy T e T e et
e ST e e ST o | e ST
—amm——— e | ——
ST | e ST I e STE—————

gsgsssz- gsstmiees
e~ = == et

Picture6. Future scenarios for changing climate parameter values detected by API-
2.3.2.2 in the raw data (Table 3).

In the process of formalizing the subject area using API-2.3.2.2, 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 the initial data normalized with the help of these directories.

Figure 7 shows a screen form with a fragment of the training set:
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Picture7. Training sample (fragment)

The full training sample is not presented due to its very large volume
(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 system-cognitive models (SC-

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 this 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 classification scales (facts). But to solve all the problems,
this matrix itself is not used directly, but matrices of conditional and
unconditional percentage distributions and system-cognitive models that are
calculated on its basis and reflect how much information is contained 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 large volumes of fragmented and noisy interdependent data
presented in various types of scales (nominal, ordinal and numerical) and
different units of measurement.

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




Hayunsiii xypuan Kyol'AY, Nel177(03), 2022 rox

The essence of the mathematical model of ASC-analysis is as follows.
Directly on the basis of empirical data (see Help mode 2.3.2.2) the matrix
of absolute frequencies is calculated (Table 6).

table6— Absolute frequency matrix (ABS statistical model)

Classes
one |... j w Sum
one .
N 11 Nl] N w

o

= w

©

> : ..

: i | N, N, N, | Ns=2.N,

g j=1

[T

M .
N Ml N]VIJ N MW
M w M
Total number of _ _
features by class NZj _ZNZJ NEZ _ZZNIJ
i=1 i=l j=1
The total number of i
training sample objects NZ' sz - E NZ'
by class J — /

]:

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

table7 — Matrix of conditional and unconditional percentage distributions
(statistical models PRC1 and PRC2)

Classes Unconditional Feature
one |... J w Probability

e B | 5 By

J

Pol|Bi=—||Bw| fe=7

Factor values

v | By By Py

Unconditional class
probability >j
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It should be noted that in the ASC-analysis and its software tools, the
intellectual system "Eidos" uses two methods for calculating the matrices of
conditional and unconditional percentage distributions:

15t way: as IV, 5; the total number of features by class is used;

2nd way: as N 5; the total number of training sample objects by class is

used.

In practice, there is often a significant imbalance 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 frequencies directly (Table 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 analysis, not the matrix of absolute frequencies is used, but
matrices of conditional and unconditional percentage distributions and matrices
of system-cognitive models (SC-models, Table 9), in particular, the matrix of
informativeness.

This approach also removes the 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 out when solving any
problems.

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

Table 8 shows the formulas:

— to compare actual and theoretical absolute frequencies;

— to compare conditional and unconditional relative frequencies
(“probabilities™).

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

When we compare the actual and theoretical absolute frequencies by
subtraction, we get a private criterion of knowledge: "chi-square" (IC-model
INF3), when we compare them by dividing, we get a private criterion: "the
amount of information on A. Kharkevich” (SC-models INF1, INF2) or “return
on investment ratio ROI” - Return On Investment (SC-models INF4, INFS),
depending on the normalization method.

When we compare the conditional and unconditional relative frequencies
by subtraction, we get a private criterion of knowledge: “relationship
coefficient” (CK-models INF6, INF7), when we compare them by dividing, then
we get a private criterion: “the amount of information on A .Kharkevich” (SC-
models INF1, INF2).

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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table8- Various analytical forms of partial knowledge criteria used in ASC
analysis and the Eidos system

36

Name of the knowledge model and
particular criterion

Expression for a 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

class; JV,.j -the theoretical number of

occurrences of the i-th feature in objects
of the j-th class; Ni is the total number of
features in the i-th line; Nj is the total
number of features or objects of the
training sample in the j-th class; N is the
total number of features in the entire
sample (Table 1)

M
j=1 i=1

N,; N

y

W M
=~ 22Ny

i=l j=1

N, - ¢axkmuueckas uacmoma,

N,N,

J

N; =

— meopemu4decKkas Hacmoma.

PRC1,conditional matrixPjj and
unconditionalPipercentage distributions,
Nj is the total number of features in the
class

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

i

N TN

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

INF2,particular criterion: the amount of
knowledge according to A. Kharkevich,
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.

I, =¥ xLog, ?’j

F, Iy. =W¥xLog,

ARN)
_— = X L.O
N 8>

i

i

iy

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

INF4,partial criterion: ROI - Return On
Investment, 1st option for calculating
probabilities: Nj - the total number of
features for the j-th class

INF5, partial criterion: ROI - Return On
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 — total number of
features in the j-th class

INF7,particular criterion: the difference
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;

Jj- 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;

W 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;

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

Pij— 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 of knowledge are closely
interconnected with each other. Of particular interest is the connection between
the famous Pearson's chi-square criterion with the remarkable measure of the
amount of information by A. Kharkevich and with the well-known 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 close 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%.

table9— Matrix of the system-cognitive model

Classes
one |..| j |.. w Significance of the factor
1 & _y
one N Ty | | i | | e [0 =3 W—IJZ::‘(IU_II)
(7]
3 1 w 2
: I || || 1 [
- ] .. . O. =2 I.—1
.g il y iw 2 W —1 ;( ij l)
[T
1 N
M [Ml ]M] ]MW Os =2 —ljZ_;(IMJ [M)
Class reduction degree| o o o H=2 ;Zwli(l —]_)2
=1 P} W - (W-M—l) b ii
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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 comparable and correct
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 system-cognitive 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), as well as the problem of studying the modeled subject matter are
solved. area by studying its system-cognitive model [10-64].

Note that as the significance of the factor value, the degree of
determinism of the class and the value or quality of the model in ASC
analysis, the variability of the values of 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 modules of partial 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 analysis, 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):

table10— 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 5
factor (attribute). information power of 1 i -
2. Differentiating power of the value [the factor value Oy =2 Z( i [i)
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 |1. The degree of determinism of the |Root of class 5
class. information power 1 M -
2. The degree of conditionality of the O'zj =2 Z(Iij - [j)
class. M -1 i=1

3 |1. The quality of the model. The root of the v oM 2
2. The value of the model. information power of | 77 _, 1 ZZ( _ 1)
3. The degree of formation of the the model W-M-1)F5 Y
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 system-cognitive models

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

39



Hayunsiit )xypran KyoI'AY, Ne177(03), 2022 rog

Figure 9 shows screen forms of mode 5.5. "Eidos" systems, which display
fragments of statistical and system cogn1t1ve models created in the 3 3 5 mode:
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Picture9. Screen forms of mode 5.5 of the Eidos system, with fragments of statistical
system-cognitive models created in mode 3.5
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3.4. Task-4. Model Verification

The assessment of the reliability 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 Riesbergen's F-measure, as well as
by the criteria of L1-L2-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 solving other 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 system and a number of others, the reliability of
each particular model is studied in accordance with these reliability measures
(Figure 10).

rﬂ 14 H«Eﬁ:_:iﬂr:mnmnlw e T T vauew T e i e Y]

T AT sacywelt rOeTHRS FRWEO R T e | Von e o ool TR i il
| b i | B RRETLI 2,48 ey “azwml|
T T e T [T ——— 3 i91 “acww
5 FIE - aiegl syt AL b e v . | € 19 Lon |
Y s ey U PP [ T Loose | I
D it s oY B vt T arere .| K s o o P o S = Looon | [
[T S S —————— U g S—— | [ ————— T Y TT: CRTT] v | ISR
L e el e Ll L LR - TN S FL s |} l._-!

B el g s ey e G ey g eTT] 8,78 k] ._ LE -
BB s g i s G sy g | L R T [t |

1 ] el e K u:wmn r— L I o] QL vy |

[ Tp———— [T o e o R
£ ) et P o e Lrmrpas Mt | T ; SEE L Rall]

# Attt PR [P O s S T | — e K -l L) o TE
B s iper s PN Pl D vwn mort] sepesm | ETENN L} L K| -Lp_:
L s ATy Y e L a— {sepoa | L el ] L | i s |
M s IDEWES A SN T e T . T LT HLE L7 Fi |
T e i ey s g | an i ! 11 | S
FIMPT  macy s’ SOt (A [0 o B s o8 | Do Sl 1047 M it |
FIHFT | mac s’ SEaremadt - L0 b St Bt ol | L bk . o REEETIR TR TR RGITARG TR AW i |

=1
+] I il
Tarm = g gecTremprara Firmms o errwe g oy Te——— LLIL B -"-'H'"‘“I G L ] R
o 1) - S - L
Yscno TR, TH.FP.FN p-uuuuml B wonend: B INF3, aeTerp o [Ere——
e —nullnwrlhp-:umuimw"w

. :‘& __,'_fu—uf—“"‘ﬂ

- - s = i = = “ 5 m m " - - p = = - =]
— ==:.“-—n——n—m---.—-|_g:\ —_.::__:-_: -!--!-!--!--!l-n.-ﬁ_h !:-:_---- —x o c_,\_r-_!‘ 1. [ vk 3L TV 1

Picturel0. Screen forms of mode 3.4 of the Eidos system, with 1nf0rmat10n on the results
of assessing the reliability of statistical and system-cognitive models created in mode 3.5

Figures 11 show screen forms with help modes 3.4:
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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:

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

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

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

— 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 attributed to 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 4.1.2), which
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.
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l ) 5.6. BuifpaTe MOAENR M CAESNETS £& TEKYILE

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
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| Picturel2. Screen forms of 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 1s compared in all its features with each of the generalized class images.
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, at least 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
property values and the object belonging to the class refer to the same moment
in time, and when predicting the values of the factors refer to the past, and the
transition of the object under the influence of these factors to the state
corresponding to the class refers 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 non-metric integral criteria, of
which two are currently used in the Eidos system. These integral criteria are
interesting because they are correct’in non-orthonormal spaces, which are
always encountered in practice and are 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




Hayunsiii xypuan Kyol'AY, Nel177(03), 2022 rox 45

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 the particular knowledge
criteria presented in the help mode 5.5:

1,=,L).
In the expression, parentheses denote the scalar product. In coordinate
form, this expression looks like:

M
I, :;IIJLZ.,,

where: M is the number of gradations of descriptive scales (features);
1 j = {1 l]} 1s the state vector of the jth class;

Zi = {L.} 1s 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.:

1, ecau i — 1t paxkmop oeticmeyem;

L. =<n,20e:n>0,ecmu i — i pakmop oeticmayem ¢ UCHIUHHOCMDIO 1,

1

0, ecu i — i paxmop He Oeticmayem.

In the current version of the Eidos-X++ system, the values of 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, 1.e.
presented n times (for example, the letter "o" in the 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''represents a
normalized total amount of knowledge contained in a system of factors 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 criteria
presented in help mode 3.3 and has the form:
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Y :#i(]ij _]_j)(Li _Zl

o0, M5
where:

M -the number of gradations of descriptive scales (features); / ;-

average informativeness by class vector; L -average over the object vector;

0, -standard deviation of particular criteria of knowledge of the class

vector; 0,  -root-mean-square deviation along the vector of the recognized
object.

jij = {I,}1s the state vector of the jth class; L ={L} 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), 1.e.:

1, ecu i —u haxmop Oeticmayem;

L, =<n,20e:n>0,ecnu i —1ii pakmop deiicmayem ¢ UCMUHHOCIbBIO N;

0, ecnu i —u ghakmop ne delicmayem.

In the current version of the Eidos-X++ system, the values of 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 letter "o" 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 the criterion "Amount
of knowledge" after replacing the coordinates of the multiplied vectors with

-1, L-L

their standardized values: 7, — Iy =1, , L —>

o, o,

Therefore, in its essence, it is

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

splines, in particular linear interpolation:y, —>{n;x_}m L _>Li;X_LLm,This
i -

allows us to propose other types of integral criteria. But they are not currently

implemented in the Fidos system.

3.6.3. Important Mathematical Properties of Integral Criteria

These integral criteria have very interesting mathematical properties that
provide it with important advantages:
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Firstly, the integral criterion has a non-metric 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 inter-vector or
informational distance. Therefore, its application is correct in non-orthonormal
spaces, which, as a rule, 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 and in models 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 researcher by choosing from several possible options, and in ASC
analysis and its software tools - the Eidos intellectual system, it is calculated in
accordance with a well-founded mathematical model directly based on empirical
data.

Fourth, in addition, the value of the integral criterion of similarity is an
adequate self-assessment of the degree of confidence of the system in a positive
or negative decision about the belonging / non-membership of an object to a
class or the risk of error in such a decision.

Fifth, in fact, during recognition, the coefficients Ij of the expansion of the
function of the object Li in a series of functions of the classes Iij are calculated,
1.e. the weight of each generalized class image in the object image is determined,
which is 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 modeni 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:

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

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

Thus, the decision-making 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 SWOT analysis mode 4.4.8 of the
Eidos system:
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Picturel4. Screen forms of the SWOT- -analysis mode 4.4.8 of the Eidos system

3.7.2. Advanced Decision-Making Algorithm in ASC Analysis

However, the SWOT analysis (mode 4.4.8 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
decision-making algorithm (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 cluster-constructive analysis of the classes and values of factors are
also used, i.e. some results of solving the problem of researching the subject

area. This algorithm is described in [10] and a number of subsequent works
(Figure 15).

Step 1.Management sets management goals, i.e. determines the future
target states of the control object. Typically, the target states in physical terms
are the quantity and quality of products, and in value terms - profit and
profitability. The control object as a system, the effectiveness of the control
object as a system property, increasing the level of systemicity of the control
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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Llar 1-n. PykoBoacTBO CTaBUT Lenu ynpaeneHus, T.e. onpegensiet byayuive uenesble
cocTosiHusA obbekTa ynpaeneHuns. O6bI4HO LieneBble COCTOSIHUSA B HaTypanbHOM
BbIPa>XeHUN - 3TO KOJIMYECTBO U Ka4eCcTBO NPOoAYKLMA, @ B CTOMMOCTHOM BbIpaXXeHuu -
npunbbinb n peHTabenbHOCcTb. O6bEKT ynpaBneHus kak cuctema, adbPEKTUBHOCTb
obbekTa ynpasrieHsi Kak CACTEMHOE CBOMCTBO, MOBbILLIEHNE YPOBHSA CUCTEMHOCTH
obbeKkTa ynpaBneHus Kak uenb ynpasneHmsa (HennHenHocTb) . Moaene oTpaxaeT
onpeaerneHHbIi ypoBeHb TEXHOIMOIM, MO3TOMY LiefNieBble€ COCTOSAHUS, HEAOCTWKMMbIE B
ofHOIM MoAenun, MOryT okas3aTbCsl JOCTUXMMbIMU B APYrol ¢ 60nbLWnM YmMcnom gakTopos

¥

v
Llar 2-u (cm.pex.6.4). KorHnTnBHO-LeneBas CTpyKTypusaumsa n popmanmsauvs
npegmeTHon obnacTtu (pex.2.3.2.2), cuHTe3 n Bepudukauma mogenen (pex.3.5),
onpeaensieM Hanbonee AOCTOBEPHYIO U3 HMUX No F-kputeputo BaH PusbepreHa
n kputepusam L1 n L2 npod.E.B.JlyueHko (pex.3.4). MNoBbiLeHne yPOBHSA CUCTEMHOCTU
N agekBaTHOCTM Mogenu obbekTa ynpaesnenumsa (npuHumn Yunesama Pocca Dwbn)

Llar 3-u. Ecnn
LieneBoe COCTOsIHUE OAHO,
TO nepexoaum Ha war 6.

Y

Lar 4-n. lHaye oueHnBaeM KOPPEKTHOCTb NOCTaBlEeHHbIX Leren nyTemMm cpaBHEeHUs
cuUCTeMbl JeTepMUHaLNMN LiefeBbIX COCTOSIHUA METOAOM KOFHUTUBHOM Krnactepusauum
(4.2.2.3) unn Ha ocHoBe MaTpuubl cxoacTea (4.2.2.1), T.e. onpegensiemM, ABMSAOTCA Nn
ueneBble COCTOSIHUSA COBMECTUMbIMU, T.€. AOCTUXUMbIMU OAHOBPEMEHHO, Mo o6ycnas-
NNBAOLWLNM UX 3HAYEHUSIMUN DAKTOPOB, UMMM OHU SAABMSAIOTCA B3aMMOUCKNOYaoWwmMmMmn
(anbTepHaTUBHbLIMMK) MO CUCTEME AeTEPMUHALMM N OAHOBPEMEHHO HELOCTMXKUMbI

LWar 5-in. MNocTtaBneHHble uenu
ynpaBneHnsi KOPPEKTHbI, COBMECTUMbI,
OOCTVKUMbI OAHOBPEMEHHO?

Lllar 6-n. Peluaem 3agady nogaep>Xku NpUHATUS peLleHnid B yNpoLLEHHOM BapuaHTe
nyTem pewuieHnsa obpaTHoM 3agayn NporHO3NpoBaHUS B asTomaTmuanposaHHom SWOT-
aHanuse (pex.4.4.8) Ans KaXkaoro u3s uerneBbiX COCTOSHUIA U 06 beaAnHAEeM
peKkomMeHAoBaHHbIE 3HaYeHUA PaKTopoB B OAHY CUCTEMY ynpasnsaowmx hakTtopos

v

LWar 7-n. OueHnBaeM TeXHOMNorn4eckne n rHaHCoOBblE BO3MOXHOCTU MPYMEHEeHUs Ha
rNpaKkTMKe peKoMeHOOBaHHbIX Ha ware 6 3Ha4YeHu pakTopos.

LWar 8-n. Ecnu Takas
BO3MOXHOCTb UMEETCS [INA BCeX 3Ha4eHUMn
bakTopoB, TO NPUHUMaeM UX Ans peanusauun Ha
fnpakTuke 1 BbIXOAUM U3 anroputMma
NPUHATUIA peLleHni

Lar 9-n. Ecnu e Tako BO3MO>XXHOCTU HET, TO UCKIKOYaeM N3 CUCTEMbI 3HAYEHU
haKkTopoB, PEKOMEHAOBAHHbIX Ha Ware 6, Te U3 HUX, KOTOPbIE NO KakUM-NMG0 NpuyrHam
HeT BO3MOXXHOCTU MPUMEHUTb Ha npakTuke (pex.4.1.1) n nepexogmm Ha war 10.

v
Lllar 10-11. MporHo3upyem peaynbTaTbl MPUMEHEHUST HA NMPaKTUKe COKpaLLEeHHOW

CUCTEMbI 3Ha4YeHU haKTOPOB B KOTOPOM €CTb TOSbKO Te, KOTOPbIE €CTb pearibHas
BO3MOXHOCTb NPUMEHUTb Ha NpakTuke (pex.4.1.2).

LWar 11-n. CokpalueHHas
cucTema 3HadeHuin akTopoB
NPUBOAUT K JOCTMKEHWNIO
ueneBblX COCTOSIHUN?

Lllar 12-n. 3ameHsieM pekOMeHAOBaHHbIE Ha wware 6, Ho yaaneHHble Ha ware 9
3HaYeHUss PaKToOpPOB APYrMMMN, CXOAHBIMU MO BINAHUIO HA OGBEKT ynpaBneHus, Ho
KOTOPbl€ eCTb BO3MOXHOCTb Ucnornb3oBaTth (4.1.1). 3Tn 3HavyeHus dakTopoB Ans
3aMeHbl BbIGUpaloTCsa ¢ UCNONb30BaHMEM KOTHUTUBHOMO KIacTepPHO-KOHCTPYKTUBHOIO
aHanusa 3HadeHun daktopos (4.3.2.3) nnmn npocto matpuubl cxoactea (4.3.2.1).

Lllar 13-i1. MporHo3upoBaHue pe3yrbTaToB NPUMEHEHUS Ha NMPaKTUKE CUCTEMbI L Z
3HayvyeHnn hakTopoB, chopMMPOBaHHONM Ha NpeabiayLmx atanax (pex.4.1.2)

War 14-n.
CdopmMunpoBaHHas cuctema
3Ha4YeHu hakTopoB NpuBOAUT
K JOCTUXKEHUIO LieNneBbIX
COCTOSAHNIA?

PicturelS. Developed decision-making algorithm in intelligent control systems based on
ASC-analysis and the Eidos system
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Step 2 (see dir.6.4).Cognitive-targeted structuring and formalization of
the subject area (dir. 2.3.2.2), synthesis and verification of models (dir. 3.5), we
determine the most reliable of them according to the Van Riesbergen F-criterion
and the L1 and L2 criteria of Prof. E.V. Lutsenko ( dir.3.4). Increasing the level
of consistency and adequacy of the control object model (principle of William
Ross Ashby).

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

Step 4.0therwise, we evaluate the correctness of the goals set by
comparing the target state determination system using the cognitive clustering
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) according to the system of determination and at the same time
unattainable.

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

Step 6.We solve the decision support problem in a simplified 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
values into one system of control factors.

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

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

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

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

Step 11.Does the abbreviated system of factor values lead to the
achievement of target states? If yes, then exit the decision algorithm, otherwise
go to step 12.

Step 12.We replace the values of the factors recommended in step 6, but
removed in step 9, with others similar in their effect on the control object, but
which can be used (4.1.1). These replacement factor values are selected using
cognitive cluster-constructive analysis of factor values (4.3.2.3) or simply a
similarity matrix (4.3.2.1).

Step 13.Forecasting the results of applying in practice the system of factor
values formed at the previous stages (dir.4.1.2)

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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Step 14.Does the formed system of factor values lead to the achievement
of target states? If yes, then exit the decision-making algorithm, otherwise go to
step 1.

As we can see, in the developed decision-making 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 these 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 SWOT-diagrams (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 of classification scales (classes). This is the meaning (semantic
potential) of this gradation of the descriptive scale. Inverted SWOT-diagrams
are displayed in mode 4.4.9 of the Eidos system (Figure 16).
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Picturel6. Screen forms of the SWOQOT-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 the basis of
this matrix, four main forms are calculated and displayed (Figure 17):

— circular 2d-cognitive class diagram (mode 4.2.2.2);

— agglomerative dendrograms obtained as a result of cognitive (true) class
clustering (proposed by the author in 2011 in [11]) (mode 4.2.2.3);

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

— 3d-cognitive diagram of classes and features (mode 4.4.12).
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Picturel7. Screen forms of subsystem 4.2.2: " Cluster-constructive 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 to the system of their meaning, and on the basis of this
matrix, three main forms are calculated and displayed (Figure 18):

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

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

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

— 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 features of 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 model knowledge representation model 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, in the Eidos 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 Fidos system models, which greatly facilitates and simplifies software
implementation.

From the neural network model knowledge 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 counting method 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 network is non-local, as they say now “fully connected”.

In the "Eidos" system, non-local 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 receptors on the degree of its activation
/ inhibition is displayed in the form of color and thickness of the dendrite.
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Picture19. Screen forms of subsystem 4.4.8 of the Eidos system

3.8.5. Non-local neural network

The Eidos system has the ability to build models corresponding to
multilayer neural networks [12].

It 1s also possible to visualize any one layer of a non-local neural network
(mode 4.4.11 of the Eidos system).
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Such a layer in a visual form reflects the strength and direction 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 descending 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 values of the factors acting on them, and on the right - less
rigidly conditioned.

Figure 20 shows a small fragment of one layer of a neural network and a
screen form for setting its visualization parameters:
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Picture20. Screen forms of subsystem 4.4.11 of the Eidos system
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3.8.6. 3D Integral Cognitive Maps

The 3d-integrated 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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Picture21. 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, one can see how similar or how different the classes are
from each other according to the values of the 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 terms of the values of 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
mediated fuzzy 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 was later discussed in [7]''and a
number of other works of the author, so it is inappropriate to consider this issue
in more detail here.

For example We know that one person has blue eyes and the other has
black hair. The question is, do these features contribute to the similarity or
difference between these two people? In the ASC-analysis and the Eidos system,
this issue is solved in the following way. In a model based on a cluster-
constructive analysis of classes and values of factors (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 clear that these 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 such diagrams:

1 https://www.elibrary.ru/download/elibrary 18632909 64818704.pdf, Table 7. 17, p. 521
" http://ej.kubagro.ru/2013/07/pdf/15.pdf, p.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 2d-cognitive diagrams comparing the values of 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 meaning, according to the Schenk-Abelson 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 values of the
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 functions are 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, 15-22].

Cognitive functions reflect how much information is contained in the
gradations of the descriptive 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 system-cognitive models, each gradation of the
descriptive scale contains information about all gradations of the classification
scale, i.e. each value of the argument corresponds to all values of the function,
but they correspond to varying degrees, both positive and negative, which is
displayed in color.

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

-

_— e | TR A S—
) 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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Picture24. Screen forms of mode 4.5 of the Eidos system: Cognitive functions

Among the given cognitive functions, there are interesting regularities in
the modeled subject area. But a meaningful interpretation of these patterns is the
business of climatologists.

3.8.10. Significance of descriptive scales and their gradations

In the ASC analysis, all factors are considered from one single point of
view: how much information is contained in their values about the transition of
the modeling and control object, on which they act, to a certain future state
described by the class (gradation of the classification scale), and at the same
time the strength and direction the influence of all factor values on an object is
measured in one unit of measurement common to all factors: units of the amount
of information [6].

Significance (selective power) of gradations of descriptive scalesin ASC
analysis, this is the variability of particular criteria in statistical and system-
cognitive models, for example, in the Infl model, this is the variability of
informativeness (mode 3.7.5 of the Eidos system).

Significance of the entire descriptive scaleis the average of the degree of
significance of its gradations (mode 3.7.4 of the Eidos system).

If we sort all the gradations of factors (features) in descending order of
selective power and get the sum of the selective power of the system of factor
values on an accrual basis, we will get the Pareto curve shown in Figure 25.
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NAPETC-KPHBAR SHAYHMOCTH FPADALIWA ONKCATENBHBIX LKAM (MPHIHAKOE) B MODENM: “INF3"
"CusHapHsIM AETOMATHINDOBAHHBIN CHETEMHO-ROTHHTHERMH aHaMKT knumara Kpacogapa aa 1833-2020 roge”
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Picture25. The signifiéance of the values of factors on a cumulative basis:
mode 3.75 of the Eidos system

The names of the Excel tables with the information on the basis of which
Figure 25 is built are shown in Figure 26:

r ~
6 CoobuweHwe ob ycnewHom SaBEpLIEHAM ONepaLMI l&

OrotpasteHue NapeTo-aMarpatdtd NPH3HAKOE 336EpLUEHD!

PESHIIbTaTbI PACHETA CHAbI BAWAHMA [SHGHHMDCTH] MNPMSHIEOE M SHAYEHHE DAKTOPOE COOEPHETCA B CAEAYHILLLME Aazax OAaHHBIX, CO308HHBlE H3 OCHOBE

CTATMCTUYECK MY W MHTEMIBKTYaNEHE rogenel Zpr_Abs k", "Zpr_Prolsls”, "Zpr_Pre2sls", "Zpr_Inflsls", "Zpr_Inf2 «s", :
"Zp_Inf3als", "Epinfd k", Zp_Infals", "Zpr_InfExls", 'Ep_Inf7 sl B nanke Tekywero npuaokenka; C:ATNAIDOS HAAID_DATANADO00001 45 Y STEMN. I
37K fiasbl AaHHBIX OTEPLIEAKNTCA & M5 Excel M NOLrOTOBNEHE AAA NEYATH H NONYHEHHA FRAFUKOE. [

[
Cuna BAWAHKA [3HAYMMOCTE] NPM3HAKE MW SHEYEHWSA aKTOPa NPEACTAENAET COB0H BEAPUAGENEHOCTE KOMWIECTBA MHPOPMALMK B 3TOM NPUSHAKE 1
0 Nepexoae OfEekTa MOJENHPOESHHA B0 BCE GYIYLUME COCTOAHWA, COOTESCTEYIOWHE KAACCAM, HMEHOWMMCA B MOGEH, T.8. 3T0 HECTKOCTE', & KOTOpOH |

AEHHOE FHAYEHWE PaKTOPa 06YCAIENHBSIT [1ETEPMHUHHPYIOT | NEPEX0L OFBEKTE MOAEAWPOBSHUA B PA3AWYHEIE COCTOAHWA, COOTEETCTEYLME KAACCAM.

b = =

Picture26. Names of Excel tables with information on the basis of which Figure 25 is
built

Table 11 provides information on the significance of the values of
climatic factors on a cumulative basis:

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




Hayunsiii xypuan Kyol'AY, Nel177(03), 2022 rox

table11— The significance of the values of climatic factors

) [} CIJ
3 s S
S B R[5 R
No. No.% [} Factor value name o 0 Jd| 0=
3 3123|238
z c|8z|8:z¢=
S S E 5 |%¥E 6 3
1 0,73 9 AVERAGE TEMPERATURE-3/3-{11.5666667, 31.3000000} 3 5.54 5.54
2 1,46 69 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,09,09 10 5.47 11.01
3 2,19 8 AVERAGE TEMPERATURE-2/3-{-8.1666667, 11.5666667} 3 5.42 16.43
4 2,92 21 EFFECTIVE TEMPERATURE-3/3-{11.7333333, 33.4000000} 7 5.36 21.79
5 3,65 6 MINIMUM TEMPERATURE-3/3-{5.7000000, 25.4000000} 2 5.23 27.03
6 4,38 54 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,06,06 9 5.23 32.25
7 5,11 3 MAXIMUM TEMPERATURE-3/3-{21.3333333, 43.0000000} 1 5.22 37.47
8 5,84 5 MINIMUM TEMPERATURE-2/3-{-14.0000000, 5.7000000} 2 5.13 42.60
9 6,57 20 EFFECTIVE TEMPERATURE-2/3-{-9.9333333, 11.7333333} 7 5.12 47.72
10 7,30 137 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,21,21 14 4.89 52.61
11 8,03 2 MAXIMUM TEMPERATURE-2/3-{-0.3333333, 21.3333333} 1 4.86 57.47
12 8,76 62 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,08 10 | 4.76 62.23
13 9,49 130 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,20 14 4.71 66.94
14 10,22 39 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,03,03 8 4.54 71.48
15 10,95 32 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,02 8 4.46 75.94
16 11,68 47 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,05 9 4.30 80.24
17 12,41 85 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,11,11 11 2.01 82.25
18 13,14 112 | DRAINAGE-PAST3-RAIDITATION-PAST3-16,16,16 13 1.28 83.53
19 13,87 16 RAIN-1/3-{1.0000000, 100.6666667} 6 1.25 84.78
20 14,60 11 ATMOSPHERIC PRESSURE-2/3-{1006.9333333, 1024.7666667} 4 1.25 86.03
21 15,33 80 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,11,11 11 0.93 86.96
22 16,06 1 MAXIMUM TEMPERATURE-1/3-{-22.0000000, -0.3333333} 1 0.76 87.72
23 16,79 19 EFFECTIVE TEMPERATURE-1/3-{-31.6000000, -9.9333333} 7 0.62 88.33
24 17,52 77 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,10,10 11 0.53 88.86
25 18,25 10 ATMOSPHERIC PRESSURE-1/3-{989.1000000, 1006.9333333} 4 0.48 89.35
26 18,98 13 WIND SPEED-1/3-{1.0000000, 10.3333333} 5 0.38 89.73
27 19,71 89 WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,13 12 0.38 90.11
28 20,44 7 AVERAGE TEMPERATURE-1/3-{-27.9000000, -8.1666667} 3 0.37 90.49
29 21,17 22 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,01,01 8 0.35 90.84
30 21,90 35 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,03,03 8 0.32 91.16
31 22,63 51 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,05,05 9 0.31 91.47
32 23,36 4 MINIMUM TEMPERATURE-1/3-{-33.7000000, -14.0000000} 2 0.30 91.77
33 24,09 123 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,19,19 14 0.29 92.06
34 24,82 33 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,03 8 0.26 92.32
35 25,55 66 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,08,08 10 0.24 92.56
36 26,28 38 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,03,02 8 0.23 92.79
37 27,01 53 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,06,05 9 0.23 93.02
38 27,74 133 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,21,21 14 0.23 93.25
39 28,47 31 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,02,01 8 0.22 93.47
40 29,20 48 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,06 9 0.22 93.69
41 29,93 70 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,10,10 11 0.22 93.91
42 30,66 25 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,02 8 0.21 94.12
43 31,39 68 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,09,08 10 | 0.20 94.32
44 32,12 131 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,21 14 | 0.19 94.50
45 32,85 129 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,20,19 14 0.18 94.68
46 33,58 49 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,06,05 9 0.17 94.86
47 34,31 63 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,09 10 | 0.17 95.02
48 35,04 36 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,02,02 8 0.16 95.19
49 35,77 28 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,01 8 0.16 95.35
50 36,50 136 EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,21,20 14 0.16 95.51
51 37,23 50 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,06,06 9 0.15 95.66
52 37,96 126 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,20,20 14 | 0.15 95.81
53 38,69 37 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-03,02,03 8 0.15 95.96
54 39,42 12 ATMOSPHERIC PRESSURE-3/3-{1024.7666667, 1042.6000000} 4 0.14 96.11
55 40,15 55 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,07,07 10 | 0.14 96.25
56 40,88 118 | DRAINAGE-PAST3-RAIDITATION-PAST3-17,16,16 13 0.14 96.39
57 41,61 23 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,01,02 8 0.14 96.53
58 42,34 79 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,11,10 11 0.14 96.67
59 43,07 134 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,20,20 14 | 0.13 96.80
60 43,80 127 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,19,19 14 | 0.13 96.93
61 44,53 65 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,09,09 10 | 0.13 97.06
62 45,26 74 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,11,11 11 0.13 97.19
63 45,99 113 | DRAINAGE-PAST3-RAIDITATION-PAST3-16,16,17 13 0.13 97.32
64 46,72 61 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,08,07 10 | 0.12 97.44
65 47,45 71 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,10,11 11 0.12 97.56
66 48,18 14 WIND SPEED-2/3-{10.3333333, 19.6666667} 5 0.11 97.67
67 48,91 124 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,19,20 14 | 0.11 97.78
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68 49,64 64 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,09,08 10 [ 011 97.89
69 50,36 46 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,05,04 9 0.11 97.99
70 51,09 29 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,02 8 0.10 98.09
71 51,82 40 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,04,04 9 0.10 98.19
72 52,55 115 | DRAINAGE-PAST3-RADIATION-PAST3-16,17,16 13 0.10 98.29
73 53,28 135 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-21,20,21 14 | 0.10 98.39
74 54,01 59 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,07,07 10 | 0.09 98.48
75 54,74 58 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,08,08 10 [ 0.09 98.57
76 55,47 78 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,10,11 11 0.09 98.65
77 56,20 34 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,03,02 8 0.08 98.74
78 56,93 90 WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,14 12 0.08 98.82
79 57,66 44 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,04,04 9 0.08 98.89
80 58,39 43 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,05,05 9 0.07 98.97
81 59,12 52 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-06,05,06 9 0.07 99.04
82 59,85 128 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,19,20 14 | 0.06 99.10
83 60,58 56 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,07,08 10 | 0.06 99.16
84 61,31 132 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-20,21,20 14 | 0.06 99.22
85 62,04 81 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,11,12 11 0.05 99.27
86 62,77 41 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,04,05 9 0.05 99.32
87 63,50 67 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-09,08,09 10 | 0.05 99.37
88 64,23 98 WIND SPEED-PAST3-WIND SPEED-PAST3-14,13,13 12 0.05 99.42
89 64,96 88 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,12,12 11 0.05 99.47
90 65,69 24 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,01 8 0.04 99.51
91 66,42 60 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-08,07,08 10 | 0.04 99.55
92 67,15 92 WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,13 12 0.04 99.59
93 67,88 87 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,12,11 11 0.04 99.63
94 68,61 83 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,12,12 11 0.04 99.67
95 69,34 45 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-05,04,05 9 0.03 99.70
96 70,07 17 RAIN-2/3-{100.6666667, 200.3333333} 6 0.03 99.73
97 70,80 125 | EFFICIENT TEMPERATURE-PAST3-EFFICIENT TEMPERATURE-PAST3-19,20,19 14 | 0.03 99.76
98 71,53 73 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,11,10 11 0.02 99.78
99 72,26 82 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-11,12,11 11 0.02 99.80
100 72,99 114 | DRAINAGE-PAST3-RADIATION-PAST3-16,16,18 13 0.02 99.82
101 73,72 93 WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,14 12 0.02 99.84
102 74,45 57 AVERAGE TEMPERATURE-PAST3-AVERAGE TEMPERATURE-PAST3-07,08,07 10 [ 0.02 99.86
103 75,18 42 MINIMUM TEMPERATURE-PAST3-MINIMUM TEMPERATURE-PAST3-04,05,04 9 0.02 99.88
104 75,91 116 | DRAINAGE-PAST3-RADIATION-PAST3-16,17,17 13 0.01 99.89
105 76,64 100 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,13 12 0.01 99.91
106 77,37 122 | DRAINAGE-PAST3-RAIDITATION-PAST3-18,16,16 13 0.01 99.92
107 78,10 15 WIND SPEED-3/3-{19.6666667, 29.0000000} 5 0.01 99.93
108 78,83 101 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,14 12 0.01 99.94
109 79,56 117 | DRAINAGE-PAST3-RADIATION-PAST3-16,18,16 13 0.01 99.95
110 80,29 94 WIND SPEED-PAST3-WIND SPEED-PAST3-13,14,15 12 0.01 99.95
111 81,02 120 | DRAINAGE-PAST3-RAIDITATION-PAST3-17,17,16 13 0.01 99.96
112 81,75 86 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,11,12 11 0.00 99.96
113 82,48 119 | DRAINAGE-PAST3-RADIATION-PAST3-17,16,17 13 0.00 99.97
114 83,21 99 WIND SPEED-PAST3-WIND SPEED-PAST3-14,13,14 12 0.00 99.97
115 83,94 18 RAIN-3/3-{200.3333333, 300.0000000} 6 0.00 99.97
116 84,67 106 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,13,13 12 0.00 99.98
117 85,40 91 WIND SPEED-PAST3-WIND SPEED-PAST3-13,13,15 12 0.00 99.98
118 86,13 107 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,14,13 12 0.00 99.98
119 86,86 103 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,13 12 0.00 99.98
120 87,59 75 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,11,12 11 0.00 99.98
121 88,32 121 | DRAINAGE-PAST3-RADIATION-PAST3-17,17,17 13 0.00 99.99
122 89,05 105 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,15 12 0.00 99.99
123 89,78 84 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-12,11,10 11 0.00 99.99
124 90,51 110 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,14 12 0.00 99.99
125 91,24 104 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,15,14 12 0.00 99.99
126 91,97 102 | WIND SPEED-PAST3-WIND SPEED-PAST3-14,14,15 12 0.00 99.99
127 92,70 111 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,15 12 0.00 99.99
128 93,43 96 WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,14 12 0.00 99.99
129 94,16 108 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,14,14 12 0.00 99.99
130 94,89 97 WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,15 12 0.00 | 100.00
131 95,62 76 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,12,12 11 0.00 | 100.00
132 96,35 95 WIND SPEED-PAST3-WIND SPEED-PAST3-13,15,13 12 0.00 | 100.00
133 97,08 72 ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PAST3-10,10,12 11 0.00 | 100.00
134 97,81 26 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,02,03 8 0.00 | 100.00
135 98,54 109 | WIND SPEED-PAST3-WIND SPEED-PAST3-15,15,13 12 0.00 | 100.00
136 99,27 27 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-01,03,03 8 0.00 | 100.00
137 | 100,00 30 MAXIMUM TEMPERATURE-PAST3-MAXIMUM TEMPERATURE-PAST3-02,01,03 8 0.00 | 100.00

From Figure 25 and Table 11, we see that only 7% of the factor values
provide 50% of their total significance, and 50% of the factor values provide
almost 98% of the total significance.
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Figure 27 shows a screen form with the names of Excel tables containing
information on the significance of climatic factors for forecasting:

PesyneTaTel pacieTa SHAYMMOCTH ONMCATENEHE WEAN COAEPHATCA B 63584 AaHHENX CTATHCTHYECKMY W MHTENNSKTUANEHE MMOLENS;
"Z05_Absxls”, " Z0S5_Prcl.wls", "205_Pre2 sls”, "205_Infxls", "Z05_Inf2.x:", 205 _Infaxlk", "Z05_Infd.=ls", 205 _InfS.xls",
"Z05_InfG.xls", "Z05_InfT.xlz" & nanke Tekywero npuaokeHKa; Ty WAIDOS-NAID_DATANDDO000TNSYSTEMY,

ATH Baskl 4aHHBI OTKpEIEAKOTCA B M5 Excel v nogroToeneHe 409 NEYaTH M NONYYEHWA MRAGHKOE.

SHAMMMOCT L WKANE! ABNASTCA CPEAHKHM SHAYMMOCTER B8 MPanaLHi.

SHAYMMOCTE MpatauMy WKank! [Mp9SHaKa) NPetcTaBnaeT cobol BapMatenbHOCTE KOMMYECTES WHPOPMAELMH B 3TOM NPHSHAKE

O NPHH3gNEHHOCTH WA HE NPMHAE MeHHOCTH OFLEKTE C ATHM NPHIHSEOM K paSAHYHEIM EASCCaM, KOTOPEIE 2CTE B MOGENM.

Picture27. Names of Excel tables with information on the significance of climatic factors

table12— Significance of climatic factors for climate forecasting

The
cod Significance, Significance, %,
No. | No.% e | Factor name % cumulative
1 7,14 3 | AVERAGE TEMPERATURE 19,68 19,68
2 14,29 7 | EFFICIENT TEMPERATURE 19,25 38,94
3 21,43 1 | MAXIMUM TEMPERATURE 18,83 57,77
4 28,57 2 | MINIMUM TEMPERATURE 18,50 76,28
5 35,71 | 10 | MEDIUM TEMPERATURE-PAST3 4,06 80,34
6 42,86 | 14 | EFFECTIVE TEMPERATURE-PAST3 3,96 84,30
7 50,00 9 | MINIMUM TEMPERATURE-PAST3 3,87 88,17
8 57,14 8 | MAXIMUM TEMPERATURE-PAST3 3,31 91,48
9 64,29 4 | ATMOSPHERE PRESSURE 3,26 94,73
10 | 71,43 6 | PRECIPITATION 2,23 96,96
11 | 78,57 | 11 | ATMOSPHERIC PRESSURE-PAST3 1,20 98,16
12 | 85,71 5 | WIND SPEED 0,89 99,05
13 | 92,86 | 13 | RAIN-PAST3 0,81 99,86
14 | 100,00 | 12 | WIND SPEED-PAST3 0,14 100,00

From Table 12 and the graph in Figure 28 built on the basis of it, we see
that the following climatic factors are the most valuable for climate forecasting:

- average temperature;

is the effective temperature;

- Maximum temperature;

And the least significant:
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- wind speed,;

— precipitation-past3;

— wind speed-past3.

The significance of the most and least significant climatic indicators
differs by about 150 times, which is very, very significant.
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MUHUMANBHAR TEMNEPATYPA-PASTS
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ATMOCOEPHOE OABNEHWE
ATMOCPEPHOE NABNEHWE-PAST3

Picture28. Significance of climatic factors

3.8.11. Degree of determinism of classes

and classification scales

The degree of determinism (conditionality) of a class in the Eidos system
1s quantified by the degree of variability in the values of factors (gradations of
descriptive scales) in the column of the model matrix corresponding to this
class.

The higher the degree of determinism of the class, the more reliably it is
predicted by the values of the factors.

The degree of determination (conditionality) of the entire classification
scale is the average of the degree of determination of its gradations, i.e. classes
(mode 3.7.2 of the Eidos system).

If we sort all classes in descending order of selective power and get the
sum of the selective power of the system of classes on an accrual basis
(cumulatively), then we get the Pareto curve shown in Figure 29.
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NAPETO-KPMBAR CTENEHW DETEPMHHWPOBAMHOC TR KNACCOB [TPAGALMA KNACCHDAKALIADHHIX LUKAT) B MOOENW: "INF1"
“CutHIpHBIA SETOMATAIMPOEAHHEIA CHETEMHO-KOMHMTHEHBIA BHANWS sisaTs Kpacnofaps sa 1833-2020 roge”

war joweeni
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Picture29. The degree of determinism of classes on a cumulative basis:
mode 3.73 of the Eidos system

The names of the Excel tables with the information on the basis of which
Figure 39 is built are shown in Figure 30:

i |
) CooBeHue of yCNeWwHoM SaBEpIIEHMY ONepaLmrin @

OrodpaskeHye [NapeTo-auarpardt KNacoos sageplueHol

PesyneTaTEl pACYETE CTENEHM AETEPMUHMPOBAHHOCTH [SHAYMMOCTH) KN3CC0E CONEPHATCA B CNelyowWy 63588 0aHHbIK, COSLAHHEIY HA OCHOBE
CTATHMCTHYECKME M MHTEMNEKTYanEHe mogene ' Zkl_Abs «ls", "Fkl_Prel sls”, '"Zkl PreZ sz, "2k Infl xls", "2kl Inf2 xls",
"ZhLInf3.sls", "k Infd sls", "CkLInfA ks, "Ek_InG sk, "ZkI_Inf7 4" B nanke Terkywero npunotkedda; C:L1NAI00S <AAID_DATANADNODO0T,SYSTEMY.

|| 3ATu Gaskl gaHHER oTkpeEaOTCA B MS ERcel W noaroToBneHEl 408 NEYSTH W NOAYYEHKA PAPHEDE. I
CTeneHe AETEPMEHWPOBAHHOCTM KAaCCa NPEACTABNAST COB0K BAPMAGENEHOCTE KOMMYECTES HHPOPMALMM B BOEX MPHUSHAKAY MOAEIH

O MPHHAGNEKHDICTH HAW HE NPHHALNEHHOCTH OFEEKTE C 3THMA NPHSHAKOM K 43HHOMY KNACCY, T.8. 3T0 #ECTROCTE' ', C KOTOROR

3HAYEHWA PAKTOPOE 06YCAABAHESIOT [1ETEPMUHMPYIDT] NEpexan 0fbEerTa MOLENMPOBSHMA B COCTOAHME, COOTEETCTEYOWEE KNACEY.

Ok

Picture30. Names of Excel tables with information on the basis of which Figure 29 is
built

Table 13 provides information on the degree of determinism of the classes

corresponding to the future values of the values of climatic indicators, on an
accrual basis:
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table13— Degree of determinism of classes

X X

3| 8

® ®

£ £

£E| E

] ) ]
gl 2| 3y
S| of o8
3 I <]
The code 5 gf g“ g

No. No.% class Class name -

1 0,73 9 AVERAGE TEMPERATURE-3/3-{11.6, 31.3} 3 5,69 5,69
2 1,46 8 AVERAGE TEMPERATURE-2/3-{-8.2, 11.6} 3 5,61 11,30
3 2,19 21 EFFECTIVE TEMPERATURE-3/3-{11.7, 33.4} 7 5,54 16,84
4 2,92 6 MINIMUM TEMPERATURE-3/3-{5.7, 25.4} 2 5,48 22,32
5 3,65 5 MINIMUM TEMPERATURE-2/3-{-14.0, 5.7} 2 5,40 27,72
6 4,38 3 MAXIMUM TEMPERATURE-3/3-{21.3, 43.0} 1 5,38 33,10
7 5,11 20 EFFECTIVE TEMPERATURE-2/3-{-9.9, 11.7} 7 5,34 38,44
8 5,84 54 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,06,06 9 5,33 43,77
9 6,57 69 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,09,09 10 5,32 49,10
10 7,30 2 MAXIMUM TEMPERATURE-2/3-{-0.3, 21.3} 1 5,06 54,16
11 8,03 137 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-21,21,21 14 4,84 59,00
12 8,76 62 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,08 10 4,59 63,59
13 9,49 130 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,20,20 14 4,59 68,19
14 10,22 39 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,03,03 8 4,42 72,60
15 10,95 47 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,05 9 4,30 76,90
16 11,68 32 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,02 8 4,19 81,09
17 12,41 85 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-12,11,11 11 2,04 83,14
18 13,14 11 ATMOSPHERIC PRESSURE-2/3-{1006.9, 1024.8} 4 1,31 84,45
19 13,87 112 REFERENCES-FUTURE3-REFERENCES-FUTURE3-16,16,16 13 1,29 85,74
20 14,60 16 RAIN-1/3-{1.0, 100.7} 6 1,26 87,00
21 15,33 80 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,11,11 11 0,86 87,87
22 16,06 1 MAXIMUM TEMPERATURE-1/3-{-22.0, -0.3} 1 0,81 88,68
23 16,79 19 EFFECTIVE TEMPERATURE-1/3-{-31.6, -9.9} 7 0,66 89,34
24 17,52 77 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,10,10 11 0,53 89,87
25 18,25 10 ATMOSPHERIC PRESSURE-1/3-{989.1, 1006.9} 4 0,52 90,38
26 18,98 7 AVERAGE TEMPERATURE-1/3-{-27.9, -8.2} 3 0,41 90,79
27 19,71 13 WIND SPEED-1/3-{1.0, 10.3} 5 0,40 91,19
28 20,44 89 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,13 12 0,37 91,57
29 21,17 4 MINIMUM TEMPERATURE-1/3-{-33.7, -14.0} 2 0,33 91,90
30 21,90 48 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,06 9 0,30 92,20
31 22,63 22 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,01,01 8 0,30 92,50
32 23,36 38 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,03,02 8 0,27 92,77
33 24,09 123 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,19,19 14 0,26 93,03
34 24,82 70 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,10,10 11 0,21 93,23
35 25,55 63 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,09 10 0,20 93,44
36 26,28 50 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,06,06 9 0,20 93,64
37 27,01 31 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,01 8 0,20 93,83
38 27,74 36 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,02,02 8 0,20 94,03
39 28,47 25 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,02 8 0,19 94,22
40 29,20 136 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-21,21,20 14 0,19 94,42
41 29,93 51 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,05,05 9 0,19 94,61
42 30,66 49 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,06,05 9 0,17 94,78
43 31,39 65 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,09,09 10 0,16 94,94
44 32,12 118 RAIN-FUTURE3-REFIT-FUTURE3-17,16,16 13 0,16 95,10
45 32,85 35 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,03,03 8 0,16 95,26
46 33,58 126 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,20,20 14 0,15 95,42
47 34,31 12 ATMOSPHERIC PRESSURE-3/3-{1024.8, 1042.6} 4 0,15 95,57
48 35,04 134 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-21,20,20 14 0,15 95,72
49 35,77 129 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,20,19 14 0,15 95,87
50 36,50 23 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,01,02 8 0,14 96,01
51 37,23 28 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,01 8 0,14 96,15
52 37,96 14 WIND SPEED-2/3-{10.3, 19.7} 5 0,13 96,28
53 38,69 37 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-03,02,03 8 0,13 96,42
54 39,42 55 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,07,07 10 0,12 96,54
55 40,15 71 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,10,11 11 0,12 96,66
56 40,88 79 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,11,10 11 0,12 96,78
57 41,61 74 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,11,11 11 0,12 96,90
58 42,34 133 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,21,21 14 0,11 97,01
59 43,07 33 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,02,03 8 0,11 97,13
60 43,80 124 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,19,20 14 0,11 97,24
61 44,53 113 RAIN-FUTURE3-REFIT-FUTURE3-16,16,17 13 0,11 97,35
62 45,26 58 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,08,08 10 0,11 97,46
63 45,99 66 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,08,08 10 0,11 97,57
64 46,72 53 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,06,05 9 0,11 97,67
65 47,45 127 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,19,19 14 0,11 97,78
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66 48,18 43 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,05,05 9 0,10 97,88
67 48,91 115 RAIN-FUTURE3-REFIT-FUTURE3-16,17,16 13 0,10 97,98
68 49,64 64 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,09,08 10 | 0,10 98,08
69 50,36 131 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,20,21 14 | 0,10 98,17
70 51,09 29 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,02 8 0,10 98,27
71 51,82 40 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,04,04 9 0,09 98,36
72 52,55 135 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-21,20,21 14 | 0,09 98,45
73 53,28 61 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,07 10 | 0,09 98,54
74 54,01 68 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,09,08 10 | 0,09 98,63
75 54,74 78 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,10,11 11 0,09 98,71
76 55,47 56 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,07,08 10 | 0,08 98,79
77 56,20 46 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,05,04 9 0,07 98,86
78 56,93 41 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,04,05 9 0,07 98,93
79 57,66 128 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,19,20 14 | 0,06 98,99
80 58,39 59 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,07,07 10 | 0,06 99,05
81 59,12 34 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,03,02 8 0,06 99,11
82 59,85 44 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,04,04 9 0,05 99,16
83 60,58 98 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,13,13 12 0,05 99,22
84 61,31 52 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-06,05,06 9 0,05 99,27
85 62,04 90 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,14 12 0,05 99,32
86 62,77 81 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,11,12 11 0,05 99,37
87 63,50 88 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-12,12,12 11 0,04 99,41
88 64,23 92 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,13 12 0,04 99,45
89 64,96 24 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,01 8 0,04 99,50
90 65,69 60 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,07,08 10 | 0,04 99,54
91 66,42 132 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-20,21,20 14 | 0,04 99,57
92 67,15 67 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-09,08,09 10 | 0,04 99,61
93 67,88 17 RAIN-2/3-{100.7, 200.3} 6 0,04 99,65
94 68,61 87 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-12,12,11 11 0,04 99,68
95 69,34 83 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,12,12 11 0,03 99,72
96 70,07 45 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-05,04,05 9 0,03 99,75
97 70,80 125 EFFECTIVE TEMPERATURE-FUTURE3-EFFECTIVE TEMPERATURE-FUTURE3-19,20,19 14 | 0,02 99,77
98 71,53 73 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,11,10 11 0,02 99,79
99 72,26 82 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-11,12,11 11 0,02 99,81
100 72,99 57 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,08,07 10 | 0,02 99,83
101 73,72 114 REFERENCE-FUTURE3-REFERENCE-FUTURE3-16,16,18 13 0,02 99,84
102 74,45 42 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,05,04 9 0,02 99,86
103 75,18 116 RAIN-FUTURE3-REFERENCE-FUTURE3-16,17,17 13 0,01 99,88
104 75,91 122 RAIN-FUTURE3-REFIT-FUTURE3-18,16,16 13 0,01 99,89
105 76,64 100 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,13 12 0,01 99,91
106 77,37 93 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,14 12 0,01 99,92
107 78,10 15 WIND SPEED-3/3-{19.7, 29.0} 5 0,01 99,93
108 78,83 117 RAIN-FUTURE3-REFIT-FUTURE3-16,18,16 13 0,01 99,94
109 79,56 101 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,14 12 0,01 99,95
110 80,29 120 REFERENCES-FUTURE3-REFERENCES-FUTURE3-17,17,16 13 0,01 99,95
111 81,02 86 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-12,11,12 11 0,00 99,96
112 81,75 94 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,14,15 12 0,00 99,96
113 82,48 106 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,13,13 12 0,00 99,97
114 83,21 18 RAIN-3/3-{200.3, 300.0} 6 0,00 99,97
115 83,94 119 RAIN-FUTURE3-REFIT-FUTURE3-17,16,17 13 0,00 99,97
116 84,67 99 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,13,14 12 0,00 99,98
117 85,40 107 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,14,13 12 0,00 99,98
118 86,13 103 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,13 12 0,00 99,98
119 86,86 121 RAIN-FUTURE3-REFIT-FUTURE3-17,17,17 13 0,00 99,98
120 87,59 75 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,11,12 11 0,00 99,98
121 88,32 110 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,14 12 0,00 99,99
122 89,05 91 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,13,15 12 0,00 99,99
123 89,78 84 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-12,11,10 11 0,00 99,99
124 90,51 105 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,15 12 0,00 99,99
125 91,24 104 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,15,14 12 0,00 99,99
126 91,97 102 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-14,14,15 12 0,00 99,99
127 92,70 111 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,15 12 0,00 99,99
128 93,43 96 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,14 12 0,00 99,99
129 94,16 72 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,10,12 11 0,00 99,99
130 94,89 76 ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURE3-10,12,12 11 0,00 | 100,00
131 95,62 26 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,02,03 8 0,00 | 100,00
132 96,35 108 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,14,14 12 0,00 | 100,00
133 97,08 95 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,13 12 0,00 | 100,00
134 97,81 27 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,03,03 8 0,00 | 100,00
135 98,54 30 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-02,01,03 8 0,00 | 100,00
136 99,27 97 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-13,15,15 12 0,00 | 100,00
137 | 100,00 109 WIND SPEED-FUTURE3-WIND SPEED-FUTURE3-15,15,13 12 0,00 | 100,00
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Table 13 and Figure 29 show that about 7% of the most deterministic
classes provide approximately 50% of the total determinism of future climate
situations, and 50% of the most strongly deterministic classes provide about
98% of the total climate determinism.

The following values of climatic indicators are most rigidly determined:

— average temperature-3/3-{11.6, 31.3};

— average temperature-2/3-{-8.2, 11.6};

— effective temperature-3/3-{11.7, 33.4};

— minimum temperature-3/3-{5.7, 25.4};

— minimum temperature-2/3-{-14.0, 5.7};

— maximum temperature-3/3-{21.3, 43.0};

— effective temperature-2/3-{-9.9, 11.7};

— minimum temperature-future3-minimum temperature-future3-06,06,06;

— average temperature-future3-average temperature-future3-09,09,09.

The most weakly determined values of climatic indicators are at the end
of Table 13.

PesynbTaTl PACHETE SHAYHMOCTH KAGCCHPMEALMOHHES WKAN CO0EPHETCA B 63338 AaHHEIX CTETHETHYSCKME H HHTENNSKTYSNEHEIR MOLENEH;
"ZCS_Abs s, "ECS_Prel sls", "ECS_Pro2 s, "ECS_Infl sls", "ECS_Inf2 s "ZCS_Inf3xls", "ZCS_Infd sls", "EC5_Inf5 xls",
"ZC5_InfB.Rls", "ECS_Inf7.xls" B nanke Tekywero npunoxeHHa; T NWAIDOS =AAID_DATAM 000007 45Y'STEM?.

371 Baskl aHHE oTkpeiBaTCA B MS Excel W nogroToensHe! 408 NEYSTH M NOAYYEHUS MRadUKOE.

IHAUMMOCTE KNACCHPUEALMOHHOMN WAkl AENASTCA CpegH4 ZHAYMMOCTEH B8 rpa.uau.uﬂ, T.&. KNACCOE.

3HAYMMOCTE rPAdaukK FASCCHPMESUHMOHHON WEans!, T.8. KA3CCa, NPEACTaBNAET fedalifaly] Bapuaﬁeanumb KOAMYECTES MHPOPraUMHH

E BO BCEX NPHSHAKAR MOGENK O NPHMHAANEXHOCTH WM HE NPWMHAANEXHOCTH OFBEKTE C 3THM NPK3HAEaMM K Q3HHORY EASCCY.

3HAYMMOCTE MPA0ALMH ENACCHEME SUMOHHON WEans [knaccal - 370 CTeNEHe 0ETERMUHMPOEAHHOCTY ATOMD KNACCa [oh. peskum 3.7 3]

Picture31. Names of Excel tables with information on the degree of determinism of
future climate indicators and scenarios for changing their values

Table 14 and the figure built on its basis provide information on the

degree of determinism of future climate indicators and scenarios for changing
their values:
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table14— The degree of determinism of future climate indicators and scenarios for
changing their values

o = o c =
v o v o
No. | No.% | Thecode | Name oo | ooy
1 7,14 3 AVERAGE TEMPERATURE 19,78 19,78
2 14,29 7 EFFICIENT TEMPERATURE 19,50 39,28
3 21,43 1 MAXIMUM TEMPERATURE 19,02 58,30
4 28,57 2 MINIMUM TEMPERATURE 18,94 77,24
5 35,71 10 AVERAGE TEMPERATURE-FUTURE3 3,76 81,00
6 42,86 9 MINIMUM TEMPERATURE-FUTURE3 3,75 84,75
7 50,00 14 EFFECTIVE TEMPERATURE-FUTURE3 3,71 88,46
8 57,14 4 ATMOSPHERE PRESSURE 3,35 91,80
9 64,29 8 MAXIMUM TEMPERATURE-FUTURE3 3,00 94,80
10 71,43 6 PRECIPITATION 2,20 97,01
11 78,57 11 ATMOSPHERIC PRESSURE-FUTURE3 1,15 98,15
12 85,71 5 WIND SPEED 0,92 99,08
13 92,86 13 RAIN-FUTURE3 0,80 99,87
14 100,00 12 WIND SPEED-FUTURE3 0,13 100,00
120,00
100,00 5 < + +

80,00 /'.———

60,00 /

20,00

40,00 /
-
:

0,00
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Picture32. The degree of determinism of future climate indicators and scenarios for
changing their values
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From table 14 and figure 32, built on its basis, it can be seen that the
following values of future economic indicators are most strictly determined by
past climatic factors:

- average temperature;

is the effective temperature;

- Maximum temperature.

The following future climate indicators are the least rigidly conditioned:

— atmospheric pressure-future3;

- wind speed,;

— precipitation-future3;

— wind speed-future3.

The degree of determination of the most and least rigidly conditioned by
the past future climatic states differs by more than 150 times, i.e. very, very
significant.

4. DISCUSSION

So, we conducted an Automated system-cognitive analysis of the climate
of the city of Krasnodar for a period of 88 years: from 1933 to 2020.

According to the L2 measure of Prof. E.V. Lutsenko [6], the reliability of
the system-cognitive model INF3 (chi-square) with the integral criterion
"Amount of knowledge" is: L2=0.979, which is very, very good for applications
related to analysis and forecasting climate indicators.

It should be noted that in [41] the value of the L2-significance criterion
for the most reliable INF3 model was only 0.771. Such a significant increase in
the reliability of the models was achieved through the use of scenario ASC
analysis and is one of the main results of this work.

This means that the created system-cognitive models as a whole correctly
reflect the modeled subject area and they can reasonably be used to solve
various problems of identification, forecasting, decision-making and research of
the modeled subject area by studying its model, which is done in this work.

In particular:

— the INF3 system-cognitive model can reasonably be used to solve
various problems;

— at the disposal of the researcher there is an adequate criterion for
evaluating the results of solving the identification problem: this is the level of
similarity (ie the value of the integral criterion) of an object with a class.

It should be noted that the models of the FEidos system are
phenomenological models that reflect empirical patterns in the facts of the
training sample, i.e. they do not reflect the mechanism of causal determination,
but only the very fact and nature of determination. A meaningful explanation of
these empirical patterns is already formulated by experts at the theoretical level
of knowledge in meaningful scientific laws [52].
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5. CONCLUSIONS

Based on the analysis carried out, we can make a reasonable conclusion
that when solving the problem of analyzing the climate of the city of Krasnodar
Territory for 1933-2020, posed in this work, Automated system-cognitive
analysis is an adequate tool, both in terms of its mathematical model, and in
terms of the software that implements it. tools, which is currently the intellectual
system "Eidos".

Problemset in the work is solved, the goal of the work is achieved.

You can personally get acquainted with the proposed solution by
downloading at:http://lc.kubagro.ru/aidos/ Aidos-X.htmand installing the Eidos
system on your computer, and then installing the intelligent cloud Eidos

application in the application manager (mode 1.3)Ne330.

As a perspective, we note that in the future it is planned to fulfill the
research and development plans justified in [51], 1.e., for example:

— apply scenario ASC analysis for weather forecasting;

- to 1dentify the strength and direction of the influence of climatic factors
on the quantitative, qualitative and financial and economic results of growing
various crops;

- predict the results of growing crops in kind and value terms of crops in a
given microzone;

— it is reasonable to choose microzones for growing crops.

Specifically, the author has at his disposal all the necessary artificial
intelligence technologies that make it possible to identify cause-and-effect
relationships between natural and climatic factors and success and efficiency in
kind (quantity and quality of products, its technical and consumer properties)
and in value terms of growing various agricultural crops.

Knowing these cause-and-effect relationships, it is possible to reasonably
recommend growing zones and microzones for various crops.

To carry out these researches and developments, only initial data on the
actual results of growing crops in various natural and climatic conditions, the
will of management and funding are needed.

REFERENCES (LITERATURE)

1. Lutsenko E.V. Automated system-cognitive analysis in the management of active
objects (system theory of information and its application in the study of economic, socio-
psychological, technological and organizational-technical systems): Monograph (scientific
edition). - Krasnodar: KubGAU. 2002. - 605 p.http://elibrary.ru/item.asp?id=18632909

2. Lutsenko EV Automated system-cognitive analysis in the management of active
objects (a system theory of information and its application in the study of economic, socio-
psychological, technological and organizational-technical systems) // March 2019, Publisher:
KubSAU, ISBN: 5-94672-020-1,https://www.researchgate.net/publication/331745417

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



http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://elibrary.ru/item.asp?id=18632909
https://www.researchgate.net/publication/331745417

Hayunslii sxypran Ky6I' AV, Ne177(03), 2022 rox 101

3. Lutsenko EV Theoretical foundations, mathematical model and software tools for
Automated system-cognitive analysis // July 2020, DOI:10.13140/RG.2.2.21918.15685,
LicenseCC BY SA 4.0,https://www.researchgate.net/publication/343057312

4. Website of Prof. E.V. Lutsenko:http://Ic.kubagro.ru/

5. E.V. Lutsenko's blog in RGhttps://www.researchgate.net/profile/Eugene-Lutsenko

6. Lutsenko E.V. Metrization of measuring scales of various types and joint
comparable quantitative processing of heterogeneous factors in system-cognitive analysis and
the Eidos system / E.V. Lutsenko // Polythematic network electronic scientific journal of the
Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. -
Krasnodar: KubGAU, 2013. - No. 08 (092). pp. 859 — 883. — IDA [article ID]: 0921308058. —
Access mode:https://www.researchegate.net/publication/331801337, 1.562 c.u.l.

7. Orlov A.l, Lutsenko E.V. System fuzzy interval mathematics. Monograph
(scientific edition). - Krasnodar, KubGAU. 2014. - 600 p. ISBN 978-5-94672-757-
0.http://elibrary.ru/item.asp?1d=21358220/.

8. Lutsenko E.V. Data volume-invariant fuzzy multiclass generalization of the F-
measure of reliability of Van Riesbergen models in ASCanalysis and the Eidos system / E.V.
Lutsenko // Polythematic network electronic scientific journal of the Kuban State Agrarian
University (Scientific journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU,
2017. - No. 02 (126). P. 1 - 32. - IDA Jarticle ID]: 1261702001. - Access
mode:http://ej.kubagro.ru/2017/02/pdf/01.pdf2 u.p.1.

9. Lutsenko E.V. Quantitative automated SWOT- and PEST-analysis by means of
ASC-analysis and intellectual system "Eidos-X++" / E.V. Lutsenko // Polythematic network
electronic scientific journal of the Kuban State Agrarian University (Scientific journal of
KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2014. - No. 07 (101). pp. 1367 —
1409. — IDA [article ID]: 1011407090. — Access
mode:http://ej.kubagro.ru/2014/07/pdt/90.pdf2,688 c.p.l.

10. Lutsenko E.V. Developed decision-making algorithm in intelligent control systems
based on ASC analysis and the Eidos system / E.V. Lutsenko, E.K. Pechurina, A.E. Sergeev //
Polythematic network electronic scientific journal of the Kuban State Agrarian University
(Scientific journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2020. - No. 06
(160). pp. 95 - 114. — IDA [article ID]: 1602006009. —  Access
mode:http://ej.kubagro.ru/2020/06/pdt/09.pdf, 1.25 a.p.l.

11. Lutsenko E.V. Cognitive clustering method or knowledge-based clustering
(clustering in system-cognitive analysis and intellectual system "Eidos") / E.V. Lutsenko,
V.E. Korzhakov // Polythematic network electronic scientific journal of the Kuban State
Agrarian University (Scientific journal of KubSAU) [Electronic resource]. - Krasnodar:
KubGAU, 2011. - No. 07 (071). pp. 528 — 576. — Informregister code: 0421100012\0253,
IDA [article ID]: 0711107040. — Access mode:http://ej.kubagro.ru/2011/07/pdt/40.pdf3.062
c.p.l.

12. Lutsenko E.V. System Information Theory and Nonlocal Interpretable Neural
Networks of Direct Counting / E.V. Lutsenko // Polythematic network electronic scientific
journal of the Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic
resource]. - Krasnodar: KubGAU, 2003. - No. 01 (001). pp. 79 — 91. — IDA [article ID]:
0010301011. — Access mode:http://ej.kubagro.ru/2003/01/pdf/11.pdf0.812 c.p.L.

13. Poya Gyorgy. Mathematics and plausible reasoning. // edited by S.A. Yanovskaya.
Per. from English by ILA. Vainshtein, M., Nauka, 1975 - 464
p.,http://ilib.mccme.ru/djvu/polya/rassuzhdenija.htm

14. Lutsenko E.V. System-cognitive analysis as a development of the Schenk-Abelson
concept of meaning / E.V. Lutsenko // Polythematic network electronic scientific journal of
the Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. -

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



http://dx.doi.org/10.13140/RG.2.2.21918.15685
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/publication/343057312
http://lc.kubagro.ru/
https://www.researchgate.net/profile/Eugene-Lutsenko
https://www.researchgate.net/publication/331801337
http://elibrary.ru/item.asp?id=21358220/
http://ej.kubagro.ru/2017/02/pdf/01.pdf
http://ej.kubagro.ru/2014/07/pdf/90.pdf
http://ej.kubagro.ru/2020/06/pdf/09.pdf
http://ej.kubagro.ru/2011/07/pdf/40.pdf
http://ej.kubagro.ru/2003/01/pdf/11.pdf
http://ilib.mccme.ru/djvu/polya/rassuzhdenija.htm

Hayunslii sxypran Ky6I' AV, Ne177(03), 2022 rox 102

Krasnodar: KubGAU, 2004. - No. 03 (005). pp. 65 — 86. — IDA [article ID]: 0050403004. —
Access mode:http://ej.kubagro.ru/2004/03/pdf/04.pdf, 1.375 c.u.l

15. Lutsenko E.V. ASC-analysis as a method for identifying cognitive functional
dependencies in multidimensional noisy fragmented data / E.V. Lutsenko // Polythematic
network electronic scientific journal of the Kuban State Agrarian University (Scientific
journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2005. - No. 03 (011). pp.
181 - 199. - IDA [article ID]: 0110503019. - Access
mode:http://ej.kubagro.ru/2005/03/pdf/19.pdf, 1.188 c.u.l.

16. Lutsenko E.V. Cognitive functions as a generalization of the classical concept of
functional dependence based on information theory in system fuzzy interval mathematics /
E.V. Lutsenko, A.l. Orlov // Polythematic network electronic scientific journal of the Kuban
State Agrarian University (Scientific journal of KubSAU) [Electronic resource]. - Krasnodar:
KubGAU, 2014. - No. 01 (095). pp. 122 — 183. — IDA [article ID]: 0951401007. — Access
mode:http://ej.kubagro.ru/2014/01/pdf/07.pdf, 3,875 c.u.l.

17. Lutsenko E.V. Cognitive functions as an adequate tool for the formal presentation
of cause-and-effect relationships / E.V. Lutsenko // Polythematic network electronic scientific
journal of the Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic
resource]. - Krasnodar: KubGAU, 2010. - No. 09 (063). pp. 1 — 23. — Informregister code:
0421000012\0233, IDA [article ID]: 0631009001. - Access
mode:http://ej.kubagro.ru/2010/09/pdf/01.pdf, 1.438 c.u.l.

18. Lutsenko E.V. Cognitive functions as a generalization of the classical concept of
functional dependence based on information theory in system fuzzy interval mathematics /
E.V. Lutsenko, A.L. Orlov // Polythematic network electronic scientific journal of the Kuban
State Agrarian University (Scientific journal of KubSAU) [Electronic resource]. - Krasnodar:
KubGAU, 2014. - No. 01 (095). pp. 122 — 183. — IDA [article ID]: 0951401007. — Access
mode:http://ej.kubagro.ru/2014/01/pdf/07.pdf, 3,875 c.u.l.

19. Lutsenko E.V., A system for restoring and visualizing function values based on the
features of an argument (“Eidos-map” system). Pat. No. 2009616034 RF. App. No.
2009614932 RF. Published from 30.10.2009. - Access
mode:http://Ic.kubagro.ru/aidos/2009616034.ipe, 3.125 c.u.l.

20. Lutsenko E.V. System-cognitive analysis of functions and restoration of their
values according to the features of the argument based on a priori information (intelligent
technologies for interpolation, extrapolation, forecasting and decision-making on cartographic
databases) / E.V. Lutsenko // Polythematic network electronic scientific journal of the Kuban
State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. - Krasnodar:
KubGAU, 2009. - No. 07 (051). pp. 130 — 154. — Informregister code: 0420900012\0066,
IDA [article ID]: 0510907006. — Access mode:http://ej.kubagro.ru/2009/07/pdt/06.pdf, 1.562
c.ul.

21. Lutsenko E.V., Bandyk D.K., Visualization subsystem of cognitive (causal)
functions of the system "Eidos" ("Subsystem "Eidos-VCF"). Pat. No. 2011612056 RF. App.
No. 2011610347 RF 20.01.2011. - Access mode:http://lc.kubagro.ru/aidos/2011612056.ipg,
3.125 c.u.l.

22. Lutsenko E.V. Method of visualization of cognitive functions - a new tool for the
study of high-dimensional empirical data / E.V. Lutsenko, A.P. Trunev, D.K. Bandyk //
Polythematic network electronic scientific journal of the Kuban State Agrarian University
(Scientific journal of KubSAU) [Electronic resource]. - Krasnodar: KubGAU, 2011. - No. 03
(067). pp. 240 — 282. — Informregister code: 0421100012\0077, IDA [article ID]:
0671103018. — Access mode:http://ej.kubagro.ru/2011/03/pdf/18.pdf, 2,688 c.p.l.

23. Lutsenko E.V. System-cognitive analysis of images (generalization, abstraction,
classification and identification) / E.V. Lutsenko // Polythematic network electronic scientific

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



http://ej.kubagro.ru/2004/03/pdf/04.pdf
http://ej.kubagro.ru/2005/03/pdf/19.pdf
http://ej.kubagro.ru/2014/01/pdf/07.pdf
http://ej.kubagro.ru/2010/09/pdf/01.pdf
http://ej.kubagro.ru/2014/01/pdf/07.pdf
http://lc.kubagro.ru/aidos/2009616034.jpg
http://ej.kubagro.ru/2009/07/pdf/06.pdf
http://lc.kubagro.ru/aidos/2011612056.jpg
http://ej.kubagro.ru/2011/03/pdf/18.pdf

Hayunslii sxypran Ky6I' AV, Ne177(03), 2022 rox 103

journal of the Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic
resource]. - Krasnodar: KubGAU, 2009. - No. 02 (046). pp. 146 — 164. — Informregister code:
0420900012\0017, IDA [article ID]: 0460902010. - Access
mode:http://ej.kubagro.ru/2009/02/pdf/10.pdf, 1.188 c.u.l.

24. Lutsenko E.V. System-cognitive approach to the synthesis of an effective alphabet /
E.V. Lutsenko // Polythematic network electronic scientific journal of the Kuban State
Agrarian University (Scientific journal of KubGAU) [Electronic resource]. - Krasnodar:
KubGAU, 2009. - No. 07 (051). pp. 109 — 129. — Informregistr code: 0420900012\0067, IDA
[article ID]: 0510907005. — Access mode:http://ej.kubagro.ru/2009/07/pdf/05.pdf, 1.312 c.u.l.

25. Lutsenko E.V. Automated system-cognitive analysis of images by their external
contours (generalization, abstraction, classification and identification) / E.V. Lutsenko, D.K.
Bandyk // Polythematic network electronic scientific journal of the Kuban State Agrarian
University (Scientific journal of KubSAU) [Electronic resource]. - Krasnodar: KubGAU,
2015. - No. 06 (110). pp. 138 — 167. — IDA [article ID]: 1101506009. — Access
mode:http://ej.kubagro.ru/2015/06/pdf/09.pdf, 1.875 c.u.l.

26. Lutsenko E.V. Automated system-cognitive analysis of images by their pixels
(generalization, abstraction, classification and identification) / E.V. Lutsenko // Polythematic
network electronic scientific journal of the Kuban State Agrarian University (Scientific
journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2015. - No. 07 (111). pp.
334 — 362. — IDA [article ID]: 1111507019. — Access
mode:http://ej.kubagro.ru/2015/07/pdf/19.pdf, 1.812 c.u.l.

27. Lutsenko E.V. Solving problems of ampelography using ASC-analysis of leaf
images by their external contours (generalization, abstraction, classification and
identification) / E.V. Lutsenko, D.K. Bandyk, L.P. Troshin // Polythematic network electronic
scientific journal of the Kuban State Agrarian University (Scientific journal of KubGAU)
[Electronic resource]. - Krasnodar: KubGAU, 2015. - No. 08 (112). pp. 862 — 910. — IDA
[article ID]: 1121508064. — Access mode:http://ej.kubagro.ru/2015/08/pdt/64.pdf, 3.062 c.p.l.

28. Lutsenko E.V. Identification of species of ground beetles (Coleoptera, Carabidae)
by ASC analysis of their images by external contours (generalization, abstraction,
classification and identification) / E.V. Lutsenko, V.Yu. Serdyuk // Polythematic network
electronic scientific journal of the Kuban State Agrarian University (Scientific journal of
KubSAU) [Electronic resource]. - Krasnodar: KubGAU, 2016. - No. 05 (119). P. 1 - 30. -
IDA [article ID]: 1191605001. - Access mode:http://ej.kubagro.ru/2016/05/pdf/01.pdf, 1.875
cul

29. Lutsenko E.V. Classification of ground beetles (Coleoptera, Carabidae) by species
and genera by ASC analysis of their images / E.V. Lutsenko, V.Yu. Serdyuk // Polythematic
network electronic scientific journal of the Kuban State Agrarian University (Scientific
journal of KubSAU) [Electronic resource]. - Krasnodar: KubGAU, 2016. - No. 07 (121). pp.
166 - 201. - IDA [article ID]: 1211607004. - Access
mode:http://ej.kubagro.ru/2016/07/pdt/04.pdf, 2.25 a.p.l.

30. Serdyuk V.Yu. Creation of generalized images of the genera of ground beetles
(Coleoptera, Carabidae) based on images of their species using the ASC-analysis method /
V.Yu. Serdyuk, E.V. Lutsenko // Polythematic network electronic scientific journal of the
Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. -
Krasnodar: KubGAU, 2016. - No. 09 (123). pp. 30 — 66. — IDA [article ID]: 1231609002. —
Access mode:http://ej.kubagro.ru/2016/09/pdf/02.pdf, 2,312 c.u.l.

31. Lutsenko E.V. Automated system-cognitive spectral analysis of specific and
generalized images in the "Eidos" system (application of information theory and cognitive
technologies in spectral analysis) / E.V. Lutsenko // Polythematic network electronic
scientific journal of the Kuban State Agrarian University (Scientific journal of KubGAU)

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



http://ej.kubagro.ru/2009/02/pdf/10.pdf
http://ej.kubagro.ru/2009/07/pdf/05.pdf
http://ej.kubagro.ru/2015/06/pdf/09.pdf
http://ej.kubagro.ru/2015/07/pdf/19.pdf
http://ej.kubagro.ru/2015/08/pdf/64.pdf
http://ej.kubagro.ru/2016/05/pdf/01.pdf
http://ej.kubagro.ru/2016/07/pdf/04.pdf
http://ej.kubagro.ru/2016/09/pdf/02.pdf

Hayunslii sxypran Ky6I' AV, Ne177(03), 2022 rox 104

[Electronic resource]. - Krasnodar: KubGAU, 2017. - No. 04 (128). P. 1 - 64. - IDA [article
ID]: 1281704001. - Access mode:http://ej.kubagro.ru/2017/04/pdf/01.pdf, 4 c.p.1.

32. Lutsenko E.V. Identification of types and models of aircraft by ASC analysis of
their silhouettes (contours) (generalization, abstraction, classification and identification) /
E.V. Lutsenko, D.K. Bandyk // Polythematic network electronic scientific journal of the
Kuban State Agrarian University (Scientific journal of KubSAU) [Electronic resource]. -
Krasnodar: KubGAU, 2015. - No. 10 (114). pp. 1316 — 1367. — IDA [article ID]:
1141510099. — Access mode:http://ej.kubagro.ru/2015/10/pdf/99.pdf, 3.25 a.p.l.

33. Lutsenko E.V. Solving the problem of classifying ammunition by types of rifled
weapons using the ASC-analysis method / E.V. Lutsenko, S.V. Shvets, D.K. Bandyk //
Polythematic network electronic scientific journal of the Kuban State Agrarian University
(Scientific journal of KubSAU) [Electronic resource]. - Krasnodar: KubGAU, 2016. - No. 03
(117). pp. 838 — 872. — IDA [article ID]: 1171603055. —  Access
mode:http://ej.kubagro.ru/2016/03/pdf/55.pdf, 2.188 c.p.l.

34. Lutsenko E.V. Determination of the type and model of rifled weapons by
ammunition using the ASC-analysis method / E.V. Lutsenko, S.V. Shvets // Polythematic
network electronic scientific journal of the Kuban State Agrarian University (Scientific
journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2016. - No. 04 (118). P. 1
- 40. - IDA [article ID]: 1181604001. - Access mode:http://ej.kubagro.ru/2016/04/pdf/01.pdf,
2.5ap.l

35. Lutsenko E. V., Laptev V. N., Sergeev A. E. System-cognitive modeling in the
agro-industrial complex: textbook. allowance / E. V. Lutsenko, V. N. Laptev, A. E. Sergeev, -
Krasnodar: Ecoinvest, 2018. - 518 p- ISBN 978-5-94215-416-
5.https://elibrary.ru/item.asp?1d=35649123

36. Lutsenko E.V., Bandyk D.K., Interface for inputting images into the "Eidos"
system (Subsystem "Eidos-img"). Certificate RosPatent of the Russian Federation for a
computer program, Application No. 2015614954 dated 06/11/2015, State Reg. No.
2015618040, reg. 07/29/2015. - Access mode:http://Ic.kubagro.ru/aidos/2015618040.jpg, 2
c.p.l

37. Lutsenko EV Scenario and spectral automated system-cognitive analysis // July
2021, DOI:10.13140/RG.2.2.22981.37608, LicenseCC BY SA
4.0,https://www.researchgate.net/publication/353555996

38. Lutsenko EV ASC-analysis and the Eidos system as a method and tools for solving
problems // November 2021, DOI:10.13140/RG.2.2.29823.74407, LicenseCCBY
4.0,https://www.researchgate.net/publication/35608491 1 ,https://www.elibrary.ru/item.asp?id=
47159725

39. IMRAD. Basic technical rules for the design of  the
article.https://publ.science/ru/blog/imrad-osnovnyye-tekhnicheskiye-pravila-oformleniya-stati

40. Lutsenko EV Methods of writing scientific papers, logic and the manner in which
scientific statements // February 2021, DOI:10.13140/RG.2.2.23546.41920, LicenseCC BY
SA 4.0,https://www.researchgate.net/publication/349039044

41. Lutsenko E.V. Automated system-cognitive analysis of the climate of Krasnodar
for 1933-2020 / E.V. Lutsenko // Polythematic network electronic scientific journal of the
Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. -
Krasnodar: KubGAU, 2021. - No. 10 (174). pp. 202 — 276. — IDA [article ID]: 1742110020. —
Access mode:http://ej.kubagro.ru/2021/10/pdf/20.pdf, 4,688 c.u.l.

42. Lutsenko E.V., Dragavtseva [.A., Marchenko N.N., Svyatkina O.A., Ovcharenko
L.I., Agro-ecological system for predicting the risk of crop loss of fruit crops from adverse
climatic conditions of the winter-spring period (System "PROGNOZ -LIMIT". Pat. No.
2009616032 of the Russian Federation. Application No. 2009614930 of the Russian

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



http://ej.kubagro.ru/2017/04/pdf/01.pdf
http://ej.kubagro.ru/2015/10/pdf/99.pdf
http://ej.kubagro.ru/2016/03/pdf/55.pdf
http://ej.kubagro.ru/2016/04/pdf/01.pdf
https://elibrary.ru/item.asp?id=35649123
http://lc.kubagro.ru/aidos/2015618040.jpg
https://www.researchgate.net/publication/353555996
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/publication/353555996
http://dx.doi.org/10.13140/RG.2.2.29823.74407
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
https://www.researchgate.net/publication/356084911
https://www.elibrary.ru/item.asp?id=47159725
https://www.elibrary.ru/item.asp?id=47159725
https://publ.science/ru/blog/imrad-osnovnyye-tekhnicheskiye-pravila-oformleniya-stati
https://www.researchgate.net/publication/349039044
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/publication/349039044
http://ej.kubagro.ru/2021/10/pdf/20.pdf

Hayunslii sxypran Ky6I' AV, Ne177(03), 2022 rox 105

Federation. Published on 10.30.2009. - Access
mode:http://lc.kubagro.ru/aidos/2009616032.jpg, 3,125/ 2,500 c.p.lL

43. Trunev A.P. Forecasting seismic activity and climate based on semantic
information models / A.P. Trunev, E.V. Lutsenko // Polythematic network electronic
scientific journal of the Kuban State Agrarian University (Scientific journal of KubGAU)
[Electronic resource]. - Krasnodar: KubGAU, 2009. - No. 09 (053). pp. 98 — 122. —
Informregistr code: 0420900012\0098, IDA [article ID]: 0530909009. — Access
mode:http://ej.kubagro.ru/2009/09/pdf/09.pdf, 1.562 c.u.l.

44. Cherednichenko N.A. Modeling and forecasting the dynamics of global climatic
anomalies such as El Nifio and La Nifia / N.A. Cherednichenko, A.P. Trunev, E.V. Lutsenko
/I Polythematic network electronic scientific journal of the Kuban State Agrarian University
(Scientific journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2015. - No. 06
(110). pp. 1545 — 1577. — 1IDA [Jarticle 1ID]: 1101506102. — Access
mode:http://ej.kubagro.ru/2015/06/pdf/102.pdf, 2.062 c.u.l.

45. Lutsenko E.V. Automated system-cognitive analysis of natural and -climatic
phenomena dangerous for the agro-industrial complex of Russia / E.V. Lutsenko, E.K.
Pechurina, A.E. Sergeev // Polythematic network electronic scientific journal of the Kuban
State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. - Krasnodar:
KubGAU, 2019. - No. 04 (148). pp. 68 — 117. — IDA [Jarticle ID]: 1481904015,
doi:10.21515/1990-4665-148-015. - Access mode:http://ej.kubagro.ru/2019/04/pdf/15.pdf,
3.125 c.ul.

46. Lutsenko EV Scenario and spectral automated system-cognitive analysis // July
2021, DOI:10.13140/RG.2.2.22981.37608, LicenseCC BY SA
4.0,https://www.researchgate.net/publication/353555996

47. Lutsenko EV ASC-analysis and the Eidos system as a method and tools for
solvingproblems // November 2021, DOI:10.13140/RG.2.2.29823.74407, LicenseCCBY
4.0,https://www.researchgate.net/publication/35608491 1 ,https://www.elibrary.ru/item.asp?id=
47159725

48. IMRAD. Basic technical rules for the design of  the
article.https://publ.science/ru/blog/imrad-osnovnyye-tekhnicheskiye-pravila-oformleniya-stati

49. Lutsenko EV Methods of writing scientific papers, logic and the manner in which
scientific statements // February 2021, DOI:10.13140/RG.2.2.23546.41920, LicenseCC BY
SA 4.0,https://www.researchgate.net/publication/349039044

50. Orlov, Al Analysis of data, information and knowledge in systemic fuzzy interval
mathematics / Al Orlov, EV Lutsenko. - Krasnodar: Kuban State Agrarian University named
after. LT. Trubilina, 2022. - 405 p. — ISBN 978-5-907550-62-9. — DOI
10.13140/RG.2.2.15688.44802, https://www.researchgate.net/publication/357957630

51. Lopatina L.M. Conceptual statement of the problem: "Forecasting quantitative and
qualitative results of growing a given culture at a given point" / L.M. Lopatina, LA.
Dragavtseva, E.V. Lutsenko // Polythematic network electronic scientific journal of the
Kuban State Agrarian University (Scientific journal of KubGAU) [Electronic resource]. -
Krasnodar: KubGAU, 2004. - No. 05 (007). pp. 86 — 100. — IDA [article ID]: 0070405008. —
Access mode:http://ej.kubagro.ru/2004/05/pdf/08.pdf, 0.938 c.p.l.

52. Lutsenko E.V. Problems and prospects of the theory and methodology of scientific
knowledge and automated system-cognitive analysis as an automated method of scientific
knowledge that provides meaningful phenomenological modeling / E.V. Lutsenko //
Polythematic network electronic scientific journal of the Kuban State Agrarian University
(Scientific journal of KubGAU) [Electronic resource]. - Krasnodar: KubGAU, 2017. - No. 03
(127. PpP. 1 - 60. - IDA [article ID]: 1271703001. -  Access
mode:http://ej.kubagro.ru/2017/03/pdt/01.pdf, 3.75 a.p.l.

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



http://lc.kubagro.ru/aidos/2009616032.jpg
http://ej.kubagro.ru/2009/09/pdf/09.pdf
http://ej.kubagro.ru/2015/06/pdf/102.pdf
https://doi.org/10.21515/1990-4665-148-015
http://ej.kubagro.ru/2019/04/pdf/15.pdf
https://www.researchgate.net/publication/353555996
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/publication/353555996
http://dx.doi.org/10.13140/RG.2.2.29823.74407
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
https://www.researchgate.net/publication/356084911
https://www.elibrary.ru/item.asp?id=47159725
https://www.elibrary.ru/item.asp?id=47159725
https://publ.science/ru/blog/imrad-osnovnyye-tekhnicheskiye-pravila-oformleniya-stati
https://www.researchgate.net/publication/349039044
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-sa%2F4.0%2F
https://www.researchgate.net/publication/349039044
https://www.researchgate.net/publication/357957630
http://ej.kubagro.ru/2004/05/pdf/08.pdf
http://ej.kubagro.ru/2017/03/pdf/01.pdf

