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Kybancxuii I'ocyoapcmeenuwiii Aepapnbiii
yuueepcumem umenu U.T.Tpyouruna, Kpacnooap,
Poccus

B nanHoit pabote perraercs 3a1a4a U3y4CHUS
CTPYKTYpPbI N3MEHYMBOCTH METECOPOJIOTHIECKUX
napameTpoB: «MakcuMalbHas TeMIepaTypa
MununmanpHas Temreparypa CpefHss TeMieparypa
Atmocdeproe naBienne Cxopocts Betpa Ocanku
DddexTuBHas TemnepaTypa» B ropojae KpacHomape
110 MHoroaeTHuM AaHHbM ¢ 19330 2020roasl.
Takum 006pa3oM, HCXOAHBIE JAHHBIE BKIIOYAIOT
Habsronenus B Kpacuomape 3a 24834 cyrok 1o 3a 7
KIMMAaTHIeCKUM TapaMmerpam. [ pemenns
MMOCTaBJICHHOM 3aJ1a4u PUMEHSETCS CLIEHAPHBIN
ABTOMATH3UPOBAHHBIA CUCTEMHO-KOTHUTHBHBIH
ananu3 (cuenapubiii ACK-ananus) u ero
MPOTPaMMHBIA HHCTPYMCHTAPHUN — UHTEIUICKTyalbHas
cucrema «Oinoc». Cuenapusiit ACK-ananu3
OTJINYACTCS OT KIIACCHYECKOTO TEM, YTO KpOMe
TOUYCYHBIX 3HAYCHHUN ()aKTOPOB U PE3yIbTATOB HX
JeHcTBUS Ha O0BEKT MOJICIHPOBAHUS ITO3BOJISET
yA00HO UCCIIEIOBATh U UX TWHAMUKY, T.€. ClieHapuun
nx m3meHeHns1. ACK-aHanu3 BKIIIOYAeT:
TEOPETHIECCKHUE OCHOBHI, B YACTHOCTH 0a30BYIO
(hopManmm3zyeMyio KOTHUTHBHYIO KOHIICTIIIHIO,
MaTEeMAaTHYCCKYFO MOJIC)Ib, OCHOBAaHHYIO Ha
cHCTeMHOM 0000uieHn Teopun uapopmanun (CTH);
METOJIUKY YUCICHHBIX PacueTOB (CTPYKTYpHI 6a3
JIAHHBIX U AITOPUTMbI HX 00pabOTKH); MPOrpaMMHBIA
UHCTPYMECHTAPHIA, B KAYECTBE KOTOPOTO B HACTOSIIICE
BpEMs BBICTYIACT YHUBEPCAIbHAsi KOTHUTHBHAS
aHATUTHYECKAs chcTeMa «OHI0c» (MHTEIUICKTyanbHast
cucreMa «Qiimoc»). Beck mporecc co3aanus Moaenei

Y X IPAUMEHEHUs i pemnenus 3anad B ACK-ananmze

U cucteMe «OUI0C» MPeayCMaTPUBAET CIIEIYIOIIHE
sransl ACK-anammu3sa. 14i sran ACK-ananu3a:
«KOrHUTHBHO-1Ie/IeBas CTPYKTYpHU3aLIUA MPEIMETHOM
obOnactu». Ha 1-M 1 enMHCTBEHHOM
HeaBTOMaTU3upoBaHHOM dTane ACK-aHanu3za, o
CYTH, IPOU3BOJUTCS CMBICJIOBasi MOCTAHOBKA 3aJ1a4H,
T.C. OMPENCIAIOTCSA: 00BEKT MOJICITUPOBAHHS
(ynpaBnenusi); pakTopsl, ISHCTBYIOIINE HA 0OBEKT
MOJIeTMPOBaHuUs (OMUCATENILHBIC [IKAbI) U OyayIie

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

Kuban Sate Agrarian University named after |.T.
Trubilin, Krasnodar, Russia

This work solves the problem of studying the stoet
of the variability of meteorological parameters:
"Maximum temperature Minimum temperature
Average temperature Atmospheric pressure Wind
speed Precipitation Effective temperature” in titg ¢
of Krasnodar according to long-term data from 1683
2020. Thus, the initial data include observations i
Krasnodar for 24834 days according to 7 climatic
parameters. To solve the problem, we use scenario
automated system-cognitive analysis (scenario ASC-
analysis) and its software tools - the intellecayatem
"Eidos". Scenario ASC analysis differs from the
classical one in that, in addition to point valoés
factors and the results of their action on the rtinge
object, it makes it possible to conveniently sttiusir
dynamics, i.e. Scenarios for their change. ASC
analysis includes: theoretical foundations, inipatar,
the basic formalizable cognitive concept; a
mathematical model based on a systemic
generalization of information theory (STI); methaxds
numerical calculations (database structures and
algorithms for their processing); software toolsjei

is currently the universal cognitive analytical teys
"Eidos" (intellectual system "Eidos"). The entire
process of creating models and applying them teesol
problems in ASC analysis and the Eidos system
includes the following stages of ASC analysis. 1st
stage of ASC-analysis: "Cognitive-target structgrad
the subject area". At the 1st and only non-autochate
stage of ASC-analysis, in fact, a semantic stat¢wien
the problem is made, i.e. are determined: object of
modeling (control); factors acting on the object of
modeling (descriptive scales) and future stateds, in
which the modeling object passes under the inflaenc
of these factors (classification scales). 2nd stdge
ASC-analysis: "Formalization of the subject aredt".
this stage of the ASC analysis using automated
program interfaces of the Eidos system (API-Eidos)
with external sources of data of various typesyleat
textual and graphic, classification and descriptive
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COCTOSIHUS, B KOTOPBIE OOBEKT MOJICITUPOBAHUS
MEPEXOIUT MO/ JCHCTBUEM THX (PAKTOPOB
(kmaccudukaroHHbIe mKasl). 24 sran ACK-
aHanm3a: «DopMmanmu3arys npeaMeTHon oodmactu». Ha
stom dtane ACK-ananmsa ¢ mpuMeHeHHEM
ABTOMATH3MPOBAHHBIX MPOTPAMMHBIX HHTEP(EHCOB
cucteMbl «Qiinoc» (API-Diinoc) ¢ BHEIIHUMU
MCTOYHHUKAMH JTaHHBIX PA3HBIX THIIOB, TAOIMIHBIX,
TEKCTOBBIX ¥ Ipa)MIECKUX CHAYaIa Pa3padbaThIBAlOTCS
KJIacCU(UKAITMOHHBIC W OTUACATEIbHBIC KAl U
rpajanuy, a 3aTeM UCXOJIHBIC JaHHBIC KOJUPYIOTCS C
MPUMEHEHUEM KJIACCU(DHUKAIIMOHHBIX M OMHCATECIBHBIX
IIKaJ ¥ TPajalui, B pe3yibTate 4yero popmupyercs
oOyuyaroias BBIOOpKa, Mo CyTH, MPEICTABIAIONIAS
c000¥ HOPMAIM30BaHHYIO 033y HCXOIHBIX AaHHBIX. 3-
i aranm ACK-ananu3za: «CuHTe3 U BepuQuKaIus
Moaeneii». Ha atom stane ACK-ananmza: myrem
MHOTOIIapaMETPUIECKON THITM3ALNH OCYIIECTBISIETCS
CHHTE3 3 CTATUCTUYECKHUX U { CHCTEMHO-KOTHUTHBHBIX
MOJIeJIeH; TIPOBOANTCS BEPU(UKAINS BCEX CO3TaHHBIX
Mojenei, T.e. C HOMOIIbIO CTaHAAPTHOU
Kiaccuyeckoit F-mepsl Ban Pusbeprena u ee
HEYCTKOTO MYJBTHKIACCOBOTO 0000IIECHUS,
WHBapUAHTHOTO OTHOCHTEIIEHO 00BeMa
pacro3HaBaeMOM BEIOOPKH, IPEIJIOKCHHOTO aBTOPOM,
OIICHUBACTCS TOCTOBEPHOCTh MOZETIEH IMyTeM
pelIeHUs 3a1a9u UASHTUPUKAINN 00HEKTOB
oOy4aroreit BBIOOPKH, 0 KOTOPBIX YK€ IOCTOBEPHO
M3BECTHO K KaKUM KJIacCaM OHHM OTHOcATCS. B
pe3ysbTaTe BeIOMpaeTcs Haubomee T0CTOBEpHAs
MOJIENTb M OTIPEAETIIETCSI KOPPEKTHO JIH €€
UCIIOJIb30BaTh [UIS PEUICHUS PA3TUYHBIX 3a1a4. 4-it
stan ACK-anamusa: «Penrenue 3amau» B Hauboee
JIOCTOBEPHO# MoJiesu (eciiu OHa JJIsi TOr0
JIOCTATOYHO JOCTOBEPHA) PELIAIOTCS CIIEIYOIIHE
3a/la4u: 3a1a49¥ Pacro3HaBaHUsl, CHCTCMHOM
UICHTU(DUKAIINY, KIACCH(HUKAIINN, TUATHOCTUKU U
TIPOTHO3MPOBAHNS, 3a1a4YH IPUHATHUS PEIICHIHA
(ymnpaBieHuUs ¥ TUIIOJIOTHYECKOTO aHaIM3a); 3a0a4i
WCCIIeTOBAHUS MOJCIIUPYEMOH TpeMETHON 001acTh
ITyTEeM HMCCIIEIOBAaHUS ee MoJenu. VIHBepTHpOBaHHEBIE
SWOT-quarpaMMBbl 3HaYCHUH OMHUCATEIbHBIX KA
(ceMaHTHYECKHE MOTEHIIUANIBI); KJIACTEPHO-
KOHCTPYKTUBHBIN aHAJIH3 KIIACCOB; KJIACTCPHO-
KOHCTPYKTUBHBIN aHAJTH3 3HAYCHUN (DAKTOPOB;
Mopenb 3HaHU# cUCTEMBI «JWI0C» U HEJOKaJIbHbIE
HCHPOHBI; HEJIOKAIbHAS HeUpOHHas ceTh; 3D-
UHTErpabHbIC KOTHUTHBHEIC KapThl; 2D-
MHTETpabHbIe KOTHUTHBHBIE KaPTHI COACPKATEITHHOTO
CpaBHEHUSI KITaccoB (OTMOCPETOBAHHBIC HEUCTKHE
MPaBJIONOI00HbIE pacCy)aenus); 2D-uHrerpaabHble
KOTHUTHBHBIE KapTHI COACPIKATEIFHOTO CPAaBHEHHS
3HAYCHUI (PaKTOPOB (OMOCPETOBaHHBIC HCUCTKUE
TPaBIOTIONOOHBIC PACCYKICHNUS); KOTHUTHBHBIC
(hyHKIMY, 3HAYAMOCTH TPaJalliid OMUCATEIBHBIX IIKAJ
(3HaYeHMIl KIMMATHYECKUX MAPAMETPOB); 3HAUUMOCTh
OIMUCATENBHBIX KA (KIMMATHYECKHUX MMApaMETPOB);
CTEMEHb JIETEPMUHUPOBAHHOCTH KJIaCCOB (BPEMEHHBIX
MEPHOJIOB) U KJIACCHU(DUKAIIMOHHBIX KA.
[TpuBouTCS MOAPOOHBIH YNCIICHHBINH TIPUMED

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

scales and gradations are first developed, andthigen
source data are encoded using classification and
descriptive scales and gradations, as a resulhahna
training sample is formed, which, in fact, is a
normalized base of the initial data. 3rd stage 8CA
analysis: "Synthesis and verification of modelst'. A
this stage of ASC-analysis: by means of multi-
parameter typing, synthesis of 3 statistical and 7
system-cognitive models is carried out; verificatif
all created models is carried out, i.e. Using the
standard classical F-measure of Van Riesbergeitand
fuzzy multiclass generalization, invariant withpest
to the size of the recognizable sample, proposatidy
author, the reliability of the models is estimabsd
solving the problem of identifying the objects bét
training sample, which are already reliably known t
which classes they belong. As a result, the most
reliable model is selected and it is determinedtidre
it is correct to use it for solving various probkemth
stage of ASC-analysis: "Problem solving" in the tmos
reliable model (if it is sufficiently reliable fdhis), the
following tasks are solved: tasks of recognition,
system identification, classification, diagnostcsl
forecasting; decision-making tasks (management and
typological analysis); tasks of studying the modele
subject area by studying its model: Inverted SWOT-
diagrams of the values of descriptive scales (séman
potentials); cluster-constructive analysis of atass
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 mafps
meaningful comparison of factor values (mediated
fuzzy plausible reasoning); cognitive functions th
significance of gradations of descriptive scaledugs
of climatic parameters); the significance of dgstive
scales (climatic parameters); the degree of
determinism of classes (time periods) and
classification scales. A detailed numerical exangble
the implementation of all these stages and a éeitail
step-by-step instruction of user actions in theogid
system with an explanation of their meaning aregiv
which makes it possible to use this work for
educational purposes
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BBIMOJIHEHHS BCEX ATHX JTAIOB U JICTabHAs
MOLIAroBasi MHCTPYKIUS ICHCTBHIA OJIH30BATEIIS B
cucteMe «IUI0C» C MOSICHEHNEM UX CMBICIA, YTO
obecrieunBaeT BO3MOXKHOCTh IPUMEHEHHS JaHHOM
paboThI B YIEOHBIX MEIAX
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1. INTRODUCTION

1.1. Description of the researched subject area

This article solves the problem of studying theicure of the variability
of meteorological parameters: "Maximum temperatieyimum temperature,
Average temperature, Atmospheric pressure, WindedpePrecipitation,
Effective temperature" in the city of Krasnodar@ciing to long-term data from
1933 to 2020.

Thus, the initial data includes 24834 observatidos 7 climatic
parameters.

1.2. Object and subject of research

Object of studying in this work is the climate imetcity of Krasnodar
according to long-term data from 1933 to 2020.

Subject of studying is the Scenario automated sysi@gnitive analysis
of the climate of Krasnodar for 1933-2020, i.e.dgtwf the influence of the
dynamics of the values of 7 climatic parametertha past on the dynamics of
the values of the same 7 climatic parameters ifiufuze.

1.3. The problem solved in the work and its relevan  ce

At present, on the one hand, undoubted succeskemus to all, have
been achieved in the field of short-range weatbexdasting. On the other hand,
these successes have been achieved by proces$simmation received by
spacecraft on supercomputérs.

However, both supercomputers and space sensingmafmn are very
expensive and require an extremely high level ehrielogy development,
which not all countries possess.

It is clear that at the regional level, and evenranso at the level of
individual farms, these technologies are completegccessible. Currently,
these farms use weather forecasts received centralling global
telecommunications (Internet).

But as the experience of recent sanctions showsesacto these
technologies may be terminated. Therefore, it iantérest to independently
obtain reliable short-term weather forecasts ferrtiain climatic indicators.

Thus, the problem solved in the work is to develdpchnology for short-
term weather forecasting available to agricultweaterprises according to the
main climatic indicators without access to glolesaurces solely on the basis of
retrospective local data of a significant longitwali (on the example of the city
of Krasnodar).

See for exampléttps://earth.nullschool.net/

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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1.4. Purpose and tasks of the work

aim of the work is to solve the problem posed above by decompdbimg
goal into the following sequence of tasks, the smtuof which is the stages of
achieving the goal:

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

Task-2.Formalization of the subject area.

Task-3.Synthesis  of statistical and system-cognitive nm&del
Multiparameter typification and particular knowledgriteria.

Task-4.Model verification.

Task-5.Selection of the most reliable model.

Task-6.System identification and forecasting.

Task-7.Decision support (A simplified version of decisioraking as an
inverse forecasting problem, positive and negativilermation portraits of
classes, SWOT analysis; Developed decision makilggprithm in ASC
analysis).

Task-8.Study of the modeling object by studying its modklverted
SWOT diagrams of descriptive scale values (semambientials); Cluster-
constructive analysis of classes; Cluster-constreicanalysis of descriptive
scale values; Eidos system knowledge model andowah-neurons; Non-local
neural network; 3d- integral cognitive maps; 2dcgral cognitive maps of
meaningful class comparison (mediated fuzzy plaeisibasoning); 2d-integral
cognitive maps of meaningful comparison of factalues (mediated fuzzy
plausible reasoning); Cognitive functions; Sigrafice of descriptive scales and
their gradations; Degree of determinism of classebsclassification scales).

2. METHODS
2.1. Justification of the requirements for the meth od of solving
the problem

The method used to solve the problem posed showldide a stable
identification in a comparable form of strength amection of cause-and-effect
relationships in incomplete noisy (inaccurate) iaégpendent (nonlinear) data of
a very large dimension of numerical and non-nunaérm@ature, measured in
various types of scales (nominal, ordinal and nurabrand in various units of
measurement (i.e., it should not impose strict irequents on data that cannot
be met, but should ensure the processing of tha thatt really exists). In
addition, the method should provide for taking irocount not only point
values in time series, but also the dynamics antr@ai.e. scenarios for
changing them.

http://ej.kubaqgro.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 methodartificial
intelligence: scenario automated system-cognitivalysis (scenario ASC-
analysis), which has its own software tools, whishcurrently the personal
intellectual online environment "Eidos-Xpro".
Below we will briefly review this method and itsfsgare tools.

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

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

ASC analysis includes:

- theoretical foundations, in particular the bafcmalizable cognitive
concept;

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

— method of numerical calculations (database strastand algorithms
for their processing);

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

ASC analysis is described in more detail in [13R,and a number of
others. About half of the more than 650 scienpiigpers published by the author
are devoted to the theoretical foundations of AS@lasis and its practical
applications in a number of subject areas. At tme tof writing this work, the
author has published more than 40 monographs,X2dcteks, incl. 3 textbooks
with stamps of the UMO and the Ministry, 31 patesft$he Russian Federation
for artificial intelligence systems, 334 publicaigin publications included in
the list of the Higher Attestation Commission o€ tRussian Federation and
equivalent to them (according to the d&&L), 6 articles in journals included
inWoS, 5 publications in journals includedSnopus.

Three monographs are included in the holdings ef tts Library of
Congres$

2 https://yandex.ru/search/?Ir=35&clid=2327117-188»860&text=%20360&text=Automated+system-
cognitive+analysis+(ASC-analysis)

® http://lc.kubagro.ru/aidos/Sprab0802.pdf

* https://catalog.loc.gov/vwebv/search?searchArg=¢nike+EV. (and click: “Search”)

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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ASC analysis and the "Eidos" system were succégsyplied in 8
doctoral and 8 master's theses in economic, teghtimlogical, psychological
and medical sciences, several more doctoral andengmsheses using ASC
analysis at the stage of defense.

The author is the founder of the interdisciplinagientific school:
"Automated system-cognitive analysisScientific school: "Automated system-
cognitive analysis" is an interdisciplinary sciéictidirection at the intersection
of at least three scientific specialties (accordinghe recently approved new
nomenclature of scientific specialties of the HighAdétestation Commission of
the Russian Federatiyn The main scientific specialties to which theestific
school corresponds:

- 5.12.4. cognitive modeling;

— 1.2.1. Artificial intelligence and machine leargj

— 2.3.1. System analysis, management and informatiocessing.

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

— Automated system-cognitive analysis of numerarad textual tabular
data,

— Automated system-cognitive analysis of text data;

— Spectral and contour automated system-cognitiaéyais of images;

— Scenario automated system-cognitive analysisinoé tand dynamic
series.

It is hardly expedient here to give referenceslitthase works here. We
only note that the author has a personal websjtarid a page in ResearchGate
[5], where you can get more complete informatiorowdbthe ASC analysis
method. Brief information about ASC-analysis and &idos system is in the
materialhttp://Ic.kubagro.ru/aidos/Presentation_Aidos-amloaf

2.4. "Eidos" system - ASC-analysis toolkit

There are many artificial intelligence systems. Tmversal cognitive
analytical system "Eidos" differs from them in flolowing parameters:

- is universal and can be applied in many subjexasy because developed
in a universal setting that does not depend on Hubject area
(http://lc.kubagro.ru/aidos/index.njmand has 6 automated programming
interfaces (API) for data entry from external dataurces of various types:
tables, texts and graphics. The Eidos system isawomated system, i.e.
involves the direct participation of a person iralréme in the process of
creating models and using them to solve problemdaesftification, forecasting,

® https://www.famous-scientists.ru/school/1608
® https://www.garant.ru/products/ipo/prime/doc/400258/
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decision-making and research of a subject aredualyisg its model (automatic
systems work without such human participation);

- is in full open access free of chardmty.//Ic.kubagro.ru/aidos/_Aidos-
X.htm), and with actual source textttf://Ic.kubagro.ru/__AidosALL.tyt
open licens€C BY SA 4.@https://creativecommons.org/licenses/by-saj4.0/
and this means that anyone who wishes can useithipwt any additional
permission from the primary copyright holder - gnghor of the Eidos system
prof. E.V. Lutsenko (we note that the Eidos systeas created completely
using only licensed tool software and there arec@&tificates of RosPatent of
the Russian Federation for it);

- is one of the first domestic artificial intelligee systems of a personal
level, i.e. does not require the user to have spdcaining in the field of
artificial intelligence technologies: “has a zemrg threshold” (there is an act
of introducing the Eidos system in 198Rjtp://Ic.kubagro.ru/aidos/aidos02/PR-
4.htm);

- really works, provides stable identification incamparable form of
strength and direction of cause-and-effect relatigrs in incomplete noisy
interdependent (nonlinear) data of a very largeedision of numerical and non-
numerical nature, measured in various types ofescé@hominal, ordinal and
numerical) and in various units measurements (@es not impose strict
requirements on data that cannot be met, but pgesdke data that is);

- has a "zero entry threshold", contains a largaber of local (supplied
with the installation) and cloud educational andesific Eidos applications
(currently there are 31 and more than 300,
respectivelyhttp://aidos.byethost5.com/Source _data applicatdabAppls.ht
m) (http://lc.kubagro.ru/aidos/Presentation_Aidos-cnind);

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

— provides multilingual interface support in 51 daages. Language
databases are included in the installation ancbeamplenished automatically;

- the most computationally intensive operationsmafdel synthesis and
recognition are implemented using a graphics psme&PU), which on some
tasks accelerates the solution of these problemseweral thousand times,
which actually provides intelligent processing af data, big information and
big knowledge (graphic processor must be on an N&IEhipset);

- provides the transformation of the initial emgadi data into information,
and it into knowledge and the solution using tmswledge of the problems of
classification, decision support and research efdibject area by studying its
system-cognitive model, while generating a vergédanumber of tabular and

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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graphical output forms (development cognitive grepfy many of which have
no analogues in other systems (examples of fornms & found in the
work:http://Ic.kubagro.ru/aidos/aidos18 LLS/aidos18 Lid);

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

- instead of imposing practically impracticable uggments on the initial
data (such as the normality of distribution, absolaccuracy and complete
repetitions of all combinations of factor values @heir complete independence
and additivity), automated system-cognitive analyéASC-analysis) offers
without any preliminary processing comprehend daita and thereby transform
it into information, and then transform this infation into knowledge by
applying it to achieve goals (i.e. for managemeany solve problems of
classification, decision support and meaningful ieicgd research of the domain
being modeled.

What is the strength of the approach implementethénEidos systeth
The fact that it implements an approach whose &ffatess does not depend on
what we think about the subject area and whetherthwvk at all. It forms
models directly on the basis of empirical data, aatlon the basis of our ideas
about the mechanisms for the implementation ofepadtin these data. That is
why Eidos models are effective even if our ideasudlihe subject area are
erroneous or absent altogether.

This is the weakness of this approach implementdtie Eidos system.
Models of the Eidos system are phenomenologicaletsaithat reflect empirical
patterns in the facts of the training sample, they do not reflect the causal
mechanism of determination, but only the very taad nature of determination.
A meaningful explanation of these empirical patseis) already formulated by
experts at the theoretical level of knowledge irmmigful scientific laws.7.

The development of the Eidos system included theviing stages:

1st stage, "preparatory": 1979-199Phe mathematical model of the
"Eidos" system was developed in 1979 and was tasted experimentally in
1981 (the first calculation on a computer basedh@imodel). From 1981 to
1992, the Eidos system was repeatedly implememnethe Wang platform (on
Wang-2200C computers). In 1987, for the first tireeeivedmplementation act
to one of the early versions of the "Eidos" systamplemented in the
environment of the personal technological systeragd/M" developed by the
author (see Act 2).

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

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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Stage 2, "IBM PC and MS DOS era": 1992-2012or IBM-compatible
personal computers, the Eidos system was firstamphted in the CLIPPER-87
and CLIPPER-5.01 (5.02) languages in 1992, and9@4 lthecertificates of
RosPatentthe first in the Krasnodar Territory and, posgibh Russia, on
artificial intelligence systems (on the left is titée videogram of the final DOS
version of the Eidos-12.5 system, June 2012). Rfwn until now, the system
has been continuously improved on the IBM PC.

Stage 3, "MS Windows xp, 8, 7 era". 2012-20Edom June 2012 to
12/14/2020, the Eidos system developed in the agpguAlaska-
1.9+Express++ library for working with Internet xb2net. The BistX1.9
system worked well on all versions of MS Windowsept Windows-10, which
required special settings. The most computationadtgnsive operations of
model synthesis and recognition are implementedi we help of a graphics
processor (GPU), which, on some tasks, acceletdwessolution of these
problems by several thousand times, which reallgusss the intelligent
processing of big data, big information and big Wlealge (the graphics
processor must be on an NVIDIA chipset).

Stage 4, “MS Windows-10 era”: 2020-20Erom 12/13/2020 to the
present, the Eidos system has been developing én ldmguagalaska-
2.0+Express++ The xb2net library is no longer used in it, besmawall the
possibilities of working with the Internet are inded inbasic programming
language features

Stage 5, "the era of Big data, information and kndsdge": from 2022
to the presentSince 2022, the author and developer of the Eigises), Prof.
E.V. Lutsenko, has come to grips with the develamnaé a professional version
of the Eidos system in the Alaska + Express languaghich provides
processing of big data, information and knowledgg Data, Big Information,
Big Knowledge) using ADS (Advantage Database S¢nes well as in C#
(Visual Studio | C#).

Figure 1 shows the title videogram of the DOS wmrsof the Eidos
system, and Figure 2 shows the current versiohetidos system, and Figure
3 shows the sequence of processing data, informaim knowledge in the
Eidos system:

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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Picture 1. Title videogram of the DOS version of th Eidos system (until 2015)
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Picture2. Title wdeogram of the current version ofthe Eidos system
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MocnepoBaTenbHOCTL 06PabOTKKU AAHHLIX, MH(POPMALIUKM M 3HAHUN B CUCTEME «DHAO0CY,
NOBLILIEHUE YPOBHA CUCTEMHOCTH AaHHbIX, UHOPMALMK U 3HAHUM,
NOBbILIEHUE YPOBHA CUCTEMHOCTU MoAenei

KorHuTMBHO-LieneBas CTPYKTypU3aLuma NnpeaMeTHoW o06nacTu (eAMHCTBEHHbIN HEAaBTOMaTU3UPOBaHHbLIN B cucTeMe «3inpoc-X++» atan ACK-aHanusa)
Ha aTom arane pa3paGoTumk MHTENNeKTyanbLHoro AiA0C-NPUNOXEHUS PeLliaeT, YTO OH PaccMaTpUBaET Kak 06beKT MO p 15 U ynp , YTO KaK
¢haKTOpbI, AEHCTBYIOWME HA 3TOT OGBLEKT, @ YTO Kak GyAylMe COCTOSIHMUS, B KOTOPbIE O6LEKT yNpaBneHUs MOXET NepeiTH noa AeMCTBUEM 3TUX (haKkTOpoB
dopmanu3auus npeamMeTHON obnactu (pex.2.3.2.2) A
4 N\
CpeacTBa aBTOMaTH3aLMM 4 ) KCIass_Sc, Gr_CISc
KOAIMPOBAHMS UCXOAHBIX Inp_data, Inp_data.xis "acc“qm'(a"‘”OHHb'ez ]
[DaHHBIX - POrpaMMHbIe VicxonHsie AaHHble LuKans v rpaaaLv (pex.2.1) ( Opis_Sc, Gr_OpSc
nHTepdelico (API) g OnucatenbHble
\ \_ ) LuKanbl 1 rpagauun (pex.2.2) )
‘ 06yuarowan BbIGOpKa, 4 N\ Obi Kcl )
3BeHTONorMyeckan 6asa Obi_zag Kogbl Knaccos 06beKToB v
AaHHbIX (pex.2.3.1) " oByvatoLLeit BLIGOpKY -
3aronoekM 0GBEKTOB yuaroLy p ( Obi_Krg
obyvatoLLert BbIGOPKM »  Kogpl npusHakos 06bekToB
\_ Y, k obyyatoLLent BeIGOpKM
- J
- J
- " D
CuHTe3 u Bepudukauusa moaenei (pex.3.5)
4 Cratuctuyeckue Prc1 Prc2 A
mopneny (pex.5.5) MaTpiuLia yCrOBHbIX MaTpuLia yCroBHbiIX
Marpuua aﬁcomomblx yacTot
11 6€3yCroBHbIX MPOLIEHTHBIX 11 6€3yCrIoBHbIX MPOLIEHTHBIX
(MaTpuLia COMpsiKEHHOCTH,
pacnpefeneHuii, pacuuTaHHas pacnpeseneHmil, pacuuTaHHas
KoppensLMoHHas MaTpuLia)
no qwcny NPU3HaKOB KNaccoB no umcny 06beKTOB Knaccos
\_
( CucTeMHO-KOTHUTHBHBIE A * — Y A ’ —h )
MOZeny (MOAenH 3HaHMiA) INF1 INF6 [NES INF2 INF7
INF4 PasHoCTb pasocT e INF5 PasHoCTb
(MHoronapameTpu4eckas | Konudecrso ROl-ret o haKTUdECKIM 1 Konudecteo ROl-ret o
TMnu3auus) (pex.5.5) 3HaHui No ) -re‘urn r:n 6ycnoanow - TeopeTUIECcKi 3HaHWiA no = -retumrn ?n ﬁyCJ'IOBHOVI &
A Xapkeamuy Investmen eaycnosHomv oKMAAEMbIMM A.Xapxesvmy Investmen esycnoanovl
BEPOATHOCTEN CFEERE BEPOATHOCTEN
\_ |
Bri6op ~ BBIXOM,
HanGonee 4OCTOBEPHON T.K. BOCTOBEPHOI
mogenu (pex.3.4) MOfeny HeT
- J
s —— v 5 N\
Pewehue 3apau (pex.4) [ Pelerue 3anaq pacnosHasaris PelueHve 3aaay npuHaTUS PeLueHve 3apay uccneaoBaHus
CUCTEMHON MAEHTUDMKALMN peLUeHu (ynpaBneHuns) npeaMeTHoit obnacTu nyTem
1 NPOrHo3npoBaHus (pex.4.1.2) (pex. 4.4.8,6.3) nceneaoBaHns ee Moaenu
- J

Ecrnv Mozienb afeksaTHa, AOCTOBEPHa, T.e. COOTBETCTBYET ENCTBUTENBHOCTY, TO U PE3yNbTaTbl PELLEHNS 3a4ay B 3TOW MOAENM TakxKe COOTBETCTBYIOT
[eCTBUTENBHOCTU. OTO 3HAYMT, UTO €CNM JOCTOBEPHOCTb MOAENN HIU3Ka UMW HEU3BECTHA, TO NMPUMEHATL €€ ANA PELUEHNSA peanbHblX 3afay Hemb3s. Ecnv xe 3To
[enaeTcs, To SBNSETCS aBaHTIOPU3MOM W NpodaHaumen Hayku.

O cooTHOWeHUM 3apay.

- pacnosHaBaHue, knaccuduraums, MaeHTUAUKALMA U AMarHOCTUKA (3TO OFHO U TOXE, T.€. CUHOHUMBI). MK PELLIEHM 3TUX 3aAaY OMPeAEeNseTCs CTeneHb cxoacTaal
pa3nuuust obpasa KOHKPETHOro 06bekTa ¢ 0606LLEHHBIMY 0Opa3amm KIaccos.

- NAEHTUNKALIMS U NPOTHO3MPOBAHHE (MPY MAEHTU(DMKALMM 3HAYEHIUS CBOWCTB U NPUHAANEXHOCTb 06beKTa K Kraccy OTHOCHTCS K OAHOMY MOMEHTY BPEMEHM, a Mpyn
MPOTHO3MPOBaHUW 3HAYEHUS (haKTOPOB OTHOCATCS K MPOLLNOMY, @ nepexos 06bekTa NoA AeCTBIEM 3TUX (haKTOPOB B COCTOSHUE, COOTBETCTBYIOLLIEE KNacCy OTHOCUTCS K
6yayLLemy, no CyTv, NPOrHO3MPOBaHMe - 3TO UAEHTU(MKALUA Gy AyIINX COCTOAHMNA, T.e. ITO TOXKE MAEHTU(MUKALMA, HO He B MPOCTPaHCTBE (HacTosILeM), a B
NpOCTPaHCTBE-BPEMEHM;

- NPOTHO3MPOBAHNE N NPUHSATUE PELLIEHWIA (MPW NPOTHO3MPOBAHUM NO 3HAYEHWAM PaKTOPOB, AEUCTBYIOLLMX Ha OOBEKT MOAENMPOBAHMS, ONPeAensaeTcs B kakoe Oyayliee
COCTOSIHUE OH NEpEeAET NoA X AercTBUEM. Mpy MPUHATIM peLLeHni, HaoBopoT, Mo GyayLuemy LieneBoMy COCTOSHUIO 0ObekTa MOAENUPOBaHIUS ONPEAENSIOTCS 3HaUYEHUs
¢hakTopoB, KoTopble 0BycnaBnMBatoT ero nepexoy B 310 ByAyLuee Lenesoe CoCcTosHUE, TakiuM 06pa3oM 3afaua NPUHATUSA pelleHUit ABNsAeTcA obpaTHOW no
OTHOLUEHMIO K 3aJja4e NPOrHO3UPOBaHMUS),

- NPUHSTNE PELIEHWN NYTEM MHOTOKPATHOrO MHOFOBaPUAHTHOrO MPOTHO3UPOBAHUS NPW PA3NUYHBLIX COYETAHUSX 3HAYEHWIA haKTOPOB HEBO3MOXHO M3-3a KOMBUHATOPHOrO
B3pbIBa. [1DOrHO3MPOBaHME MOXET ObiTb INEMEHTOM NPUHATIAS PELLIEHNS], T.€. MPUMEHEHO ANS OLEHKU aieKBaTHOCTM PaccMaTpyBaeMOoro yxe paHee ChopMUPOBAHHOrO
[PYriM METOA0M BapuaHTa PELLIEHNS, HO OHO B pearibHbIX Cryyasix, T.€. KOrAa MHOro hakTopoB, He MOXET BbiTb MPUMEHEHO ANS BbIpaGOTKM CaMOro BapuaHTa peLLeHus:;
- NPUHSATUE PeLLIeHMiA 1 UccneaoBaHe MoLenMpyemMoii NpeAMeTHOV 061acTu (3agada NPUHATUS PeLLEHIA SBNSETCS 06paTHON MO OTHOLLEHWIO K 3aaave
NPOrHO3MPOBAHWA TOMBKO B NPOCTENLLEM Cryyae: B Cryyae ucnonb3osanus SWOT-aHanuaa. OpHako SWOT-aHanu3 MMEeeT CBOM OrpaHnYeHNs: MOXeT BbiTb 3a4aH0
TOMbKO OAHO ByAyLlee LieneBoe COCTOSHUE, HEKOTOPbIE PEKOMEHAYEMbIE haKTOPbI MOXET He BbITb TEXHONOrMHYECKON U (PUHAHCOBOY BO3MOXHOCTU UCTONb30BaTh.
Moatomy B ACK-aHanuae n cucteme «SMA0C» peanna3oBaH passuTbI anropuTM NPUHATUS peLLeHni n.6.3 B koTopom kpome SWOT-aHann3a UCnonbayroTes Takxe
pesynbTaTbl peLLeHns 3a4aqn NPOrHO3UPOBaHMUS U PesynbTaTbl KNacTePHO-KOHCTPYKTUBHOMO aHanmaa Knaccos W 3Ha4eHWI  (akTopoB., T.e. HEKOTOPbIe pe3ynbTaThl
peLLeHus 3a4a4m UcCcneaoBaHns npeameTHo obnacTu.)

Picture3. The sequence of data, information and knmledge processing in the Eidos
system

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

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

The stage of cognitive-target structuring of théjeat area is the only
non-automated stage of scenario ASC analysis ikithes system.

At the stage of cognitive-target structuring of gubject area, we decide
in a non-formalized way at a qualitative level whag will consider as factors
acting on the modeled object (causes), and wh#teasesults of these factors
(consequences). In essence, this is a statemérd pfoblem to be solved.

Descriptive scales serve to formally describe #otdrs, and classification
scales - the results of their action on the modelaobject. Scales can be
numerical and textual. Text scales can be nomiméloadinal.

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

In ASC-analysis and the "Eidos" system, two intetg@iions of
classification and descriptive scales and gradataoe used: static and dynamic
and the corresponding terminology (generalizingtictand dynamic).

Satic interpretation and terminology:

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

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

Dynamic inter pretation and terminology:

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

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

General terminology:

— classification scales and gradations;

- descriptive scales and gradations.

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

As a result of the stage of cognitive-target stritngy of the subject area:

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

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

— as the results of the influence of factors onnioeleling object, we will
choose the following current and future climatatss (Table 2);

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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table 1 — Climatic factors affecting the modeling bject (descriptive scales)

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

table 1- The results of the influence of factors othe object of modeling (classification
scales)

KOD_CLSC | NAME_CLSC

MAXIMUM TEMPERATURE

MINIMUM TEMPERATURE

AVERAGE TEMPERATURE

ATMOSPHERE PRESSURE

WIND SPEED

PRECIPITATION

EFFICIENT TEMPERATURE

MAXIMUM TEMPERATURE-FUTURE3

MINIMUM TEMPERATURE-FUTURE3

AVERAGE TEMPERATURE-FUTURE3

ATMOSPHERIC PRESSURE-FUTURE3

WIND SPEED-FUTURES

RAIN-FUTURE3

EFFECTIVE TEMPERATURE-FUTURE3

= I
Ri8lo|o|~N|o|o|s e |-

[N
N

=
w
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3.2. Task-2. Formalization of the subject area

At the stage of formalization of the subject arekgssification and
descriptive scales and gradations are developed tlaan the initial data are
encoded using them, resulting in a training samphe. training sample, in fact,
is the original data, normalized with the help &dssification and descriptive
scales and gradations.

The Eidos system has a large number of variousnattm program
interfaces (APIs) that provide input into the systef external data of various
types: textual, tabular and graphic, as well agmstithat can be presented in this
form, for example, audio or electroencephalogra®@Gl: data. ) or cardiogram
(ECG).

This ensures the user-friendly use of the Eidosesysfor conducting
scientific research in various areas of sciencesatadng practical problems in
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various subject areas, almost everywhere where @sopeuses natural
intelligence.

In this work, long-term weather data in Krasnodar, taken from the
site, are used as initial data:
http://pogoda-service.ru/archive _gsod.pfowever, data can be downloaded
from this site in chunks no larger than 1000 lingserefore, these portions were
downloaded and combined by the author into onevig@ually. In addition, dots
have been replaced with commas in numeric columhs. result is an Excel
table of initial data, a fragment of which is showrTable 3.

table 2— Initial data (fragment)

Sl g e e 0 T - O 2

S 8 2 | 2 2| 8 & 2 | 3 2

@ o © @ o @ 5 o @ o

=3 o (7] = €] Q Iy @ o [9)

& £ s | 2 g & = e | £

5 = £ ® - 5| § g @ £ el 5| §

£ = S 1ol 8 |53l & = e 1e|l 8 |=s|3

5 = g s lal g |2|2]| 2 5 s |lal g 22

S E E @ S| - | 5| B £ E o S| w |5 |8

= 3 £ o S £ o | £ 3 £ 5] E| £ o | &

3 = = 8 || 2 |a|@d]| = = g || 2 ||
05.01.1933 | 00 | 50 | -1,5 | 00| 20 [00][00]| 00 | 50 | -1,5 [00 [ 2,0 [ 0000
06.01.1933 | 00 | 28 | 14 |00 1,0 [00[00 ] 00 | 28 | -14 [ 00| 1,0 [ 00|00
07.01.1933 | -1,1 | 50 | 35 | 00| 40 [00]00 | -11 | 50 | -35 [ 00| 40 | 0000
08.01.1933 | 28 | 78 | 52 |00 | 80 [00[00| 28 | -78 | 52 [ 00| 80 | 0000
09.01.1933 | 2,8 | 111 | 7,7 |00 | 40 [00[00| 28 | -111 | -7,7 |00 [ 40 [ 00|00
10.01.1933 | 22 | -122 | 74 |00 50 [00]00 [ -22 [-122 | -74 |00 50 [ 0000
11.01.1933 | 0,0 | -100 | 23 |00 2,0 [00[00[ 00 |-100] -23 |00 [ 2,0 [ 00|00
12011933 | 11 | 39 | 18 |00 1,0 (00|00 11 | 39 | -18 |00 1,0 [ 0,0 [ 0,0
13.01.1933 | 28 | 6,1 | 44 |00 | 1,0 (00|00 28 | 61 | 44 |00 1,0 [ 0000
14.01.1933 | 28 | 7,8 | 54 |00 50 [00 ][00 28 | 7,8 | 54 |00 50 [ 0000
15.01.1933 | 78 | -122 | 92 |00 | 40 [00]00 [ -78 | -122| -9,2 [ 00| 40 [ 0000

16.01.1933 | -10,0 | -12,2 | -106 | 00 | 30 [ 00 | 0,0 | -100 | -12,2 | -106 | 0,0 | 3,0 | 0,0 | 0,0
17.01.1933 | 39 | -111 | 62 [ 00| 20 | 00|00 -111 | 62 | 00| 2,0 | 00|00
18.01.1933 | 7.8 -5,0 08 (00| 00 [00]00]| 78 -5,0 08 |00 00 [00]O00
19.01.1933 | 2,2 -5,0 -04 100] 10 | 0000 -5,0 -04 [ 00] 10 |00 0,0
20.01.1933 | 7.8 -2,2 14 | 00)] 40 |00|00]| 78 -2,2 1,4 100 | 40 | 0000
21.01.1933 | -2,8 | -100 | -5,7 |00 | 60 (00O |00 | -28 |-100| -57 |00 ] 60 |00 ] 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 7,2 -1,7 |00 | 40 | 00|00 ]| 28 -7,2 -1,7 100 | 40 |00 0,0
24.01.1933 | 839 | -100 ) -75 |00} 70 |00 00| -39 |-100| -75 |00 ] 7,0 |00 | 0,0
25.01.1933 | -10,0 | -12,8 | -11,5 | 00 | 20 |00 | 0,0 | -100 | -12,8 | -115 | 0,0 | 2,0 | 0,0 | 0,0
26.01.1933 | -7,2 | -139| 96 |00 | 40 (00|00 ]| -72 |-1839| 96 [00] 40 |00]00
27011933 | -78 | -128 | -111 00| 10 (OO 0OO| -78 |-128|-111 00| 10 | 00| 0,0
29.01.1933 | 0,0 7,2 -1,2 100] 30 | 00|00 00 -7,2 -1,2 100| 30 | 0000
30.01.1933 | 2,2 -7,2 -1,2 |00] 10 |00 |00 ]| 22 -7,2 -1,2 {00] 1,0 |00 | 0,0
31.01.1933 | 28 |-100| -12 |00 30 |00 |00 | 28 |-100]| -1,2 |00 | 30 [00 |00
01.02.1933 | 5,0 0,0 14 |00| 10 |00 |00 | 50 0,0 14 [00] 10 |00]00
02.02.1933 | 1,1 -2,2 -03 |00] 20 |00|00] 11 -2,2 -03 {00] 2,0 | 00|00
03.02.1933 | 1,1 -2,8 01 (00 10 [00]00] 11 -2,8 01 |00 10 [ 00|00
04.02.1933 | 3,9 0,0 21 (00 10 [00)00] 39 0,0 21 |00] 10 |00]00
05.02.1933 | 0,0 3.9 -25 | 00| 20 |00[00]| 00 -3,9 -25 00| 20 |00]0,0
07.02.1933 | 12,8 | -2,2 29 |00| 20 [00]00]| 128 | -2,2 29 100 20 | 00100
08.02.1933 | 2,2 -2,8 -06 | 00] 10 |00 |00 22 -2,8 -06 [ 00] 1,0 |00 |00
09.02.1933 | -5,0 -7,8 -65 00| 20 | 00|00/ -50 -7,8 -65 | 00| 20 |00]0,0
10.02.1933 | -5,0 =9 -65 ]1]00] 10 |00 |00 | -50 -8,9 -65 |100| 10 |00 0,0
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 | 0,0 0,0
15.02.1933 | 3,9 3.9 1,7 |00| 30 | 00|00 39 -3,9 1,7 |00] 30 |00]00
16.02.1933 | 2,2 3.9 -1,2 100 | 40 | 00|00 22 -3,9 -1,2 100 | 40 | 0000
17.02.1933 | 11 -6,1 -04 |00] 50 |00|00] 11 -6,1 -04 [ 00| 50 |00]00
18.02.1933 | 0,0 1.1 -03 |00| 10 | 00|00 ]| 00 -1,1 -03 100| 10 |00 0,0
19.02.1933 | 2,2 -7,2 14 |00)] 10 |00 |00 ]| 22 -7,2 1,4 |00 10 |00 00
20.02.1933 | 2,2 1.1 06 [00]| 10 |[00]00] 22 -1,1 06 |00 10 |00 00

@&
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21.02.1933 | 2,2 2,2 -06 |00| 40 |00[00]| 22 -2,2 -06 | 00| 40 |00]00
22.02.1933 | 6,1 -1,1 04 |00 30 [00]00]| 61 -1,1 04 | 00| 30 [00]00
23.02.1933 | 12,2 | -3,9 38 (00| 10 (0000 122 | -39 38 |00 10 [ 00|00
24.02.1933 | 7,8 0,0 35 (00| 20 [00]|00]| 78 0,0 35 [ 00| 20 [ 00|00
25.02.1933 | 8,9 0,0 39 (00| 20 [00)00]| 89 0,0 39 |00 20 [ 00|00
26.02.1933 | 11,1 | -11 35 [00| 20 (00|00 111 | -11 35 |00 20 [ 00|00
27.02.1933 | 5,0 -2,2 06 |00 40 [00]00]| 50 -2,2 06 |00]| 40 [00]00
28.02.1933 | 2,2 3.9 -03 1]00| 10 |00 |00 | 22 -3,9 -03 100] 10 |00 0,0
01.03.1933 | 0,0 -2,8 -21 |00] 10 | 00|00 ]| 00 -2,8 -21 100] 10 |00 0,0
02.03.1933 | -2,8 -6,1 50 | 00] 20 |00 |00]| -28 -6,1 -50 [ 00] 2,0 | 00|00
03.03.1933 | -50 | -100| -78 |00 10 |00 |00 | -50 |-100| -78 |00 | 10 [ 00|00
04.03.1933 | 28 | -111 | 31 |00O0) 10 |OO|0OO]| 28 |-111] 81 |00 | 10 |0,0] 00
05.03.1933 | 6,1 2,2 40 |00 100]00|00]| 61 -2,2 40 |00 /1000000
06.03.1933 | 10,0 3,9 77 [00)110|00)00] 100 3.9 77 [00]110]|00]00
07.03.1933 | 12,8 7,2 93 [00)100|00])00] 128 7,2 93 |00] 100 00]00
08.03.1933 | 0,0 -5.0 -25 | 00| 60 |00[00]| 00 -5,0 -25 100| 60 |00]0,0
09.03.1933 | 00 | 100 54 |00 40 |OO|0O0O0]| OO0 |-100] 54 |00 | 40 |00 00
10.03.1933 | 5,0 -8,9 -23 | 00| 40 | 00|00 50 -8,9 -23 1 00| 40 | 0000
12.03.1933 | 6,1 -2,8 10 |00| 60 |00 |00 ]| 6,1 -2,8 10 [00] 60 |00]00
14.03.1933 | 2,8 -2,8 03 (00| 10 [00]00]| 28 -2,8 03 |00 10 [ 00|00
15.03.1933 | 11,1 | -3,9 50 (00| 70 [00 00| 111 | -39 50 |00 70 [ 00|00
16.03.1933 | 11,1 3,9 68 (00| 90 [00)00] 11,1 3,9 68 [ 00] 90 |00]00
17.03.1933 | 15,0 11 6,7 (00| 10 [ 00|00 150 1,1 6,7 [00] 10 |00 ] 0,0
18.03.1933 | 21,1 | -7.2 69 |00| 20 [00]00]| 211 | -72 69 |00| 20 |00]00
20.03.1933 | 20,0 1,1 97 (00| 10 |00 00| 200 1,1 97 [00] 10 |00 ] 0,0
22.03.1933 | 22,8 11 104 | 00| 20 | 0,000 | 228 11 104 | 00| 20 |00 0,0
24.03.1933 | 22,8 1,1 11,0 | 00| 2,0 | 0,0 | 0,0 | 22,8 1,1 11,0 | 00| 20 |00 0,0
26.03.1933 | 3,9 2,2 12 |00| 20 |00 |00 39 -2,2 1,2 | 00] 20 |00]00
27.03.1933 | 8,9 -2,8 42 | 00| 50 | 00|00 89 -2,8 42 |00 50 [00]00
28.03.1933 | 3,9 -2,8 08 (00 30 [00]00] 39 -2,8 08 |00 30 [00]O00
29.03.1933 | 7,2 =39 35 (00| 70 [00)00]| 7,2 -3,9 35 [00| 70 [ 00|00
30.03.1933 | 6,1 2,2 38 (00 10 |00 )00 61 2,2 38 |00 10 [ 00|00
31.03.1933 | 10,0 0,0 46 | 00| 10 |00 |00 | 100 0,0 46 | 00| 10 [ 00|00
01.04.1933 | 13,9 0,0 60 (00| 30 [00]0,0] 139 0,0 6,0 [00] 30 |00]00
02.04.1933 | 16,1 | -2,8 81 (00| 40 [00|00] 16,1 | -28 81 | 00| 40 [ 00|00
03.04.1933 | 10,0 11 65 (00| 20 [00]0,0] 100 11 65 [00] 20 |00]00
04.04.1933 | 7,8 2,8 53 (00 10 |00 )00 78 2,8 53 |00 10 [ 00|00
05.04.1933 | 11,1 2,2 56 (00| 20 [00]00] 111 2,2 56 [ 00| 20 [00]00
06.04.1933 | 8,9 1,1 54 (00| 20 [00)00] 89 1,1 54 |00] 20 |00]00
07.04.1933 | 10,0 11 49 | 00| 50 |00]00]| 100 1,1 49 | 00| 50 [ 00|00
08.04.1933 | 12,2 1,1 58 (00| 40 (0000 122 1,1 58 |00] 40 |00]00
10.04.1933 | 6,1 1,1 39 (00 10 |00 )00 61 1,1 39 |00 10 [ 00|00
11.04.1933 | 5,0 2,2 28 (00| 20 [00)00]| 50 2,2 28 [00] 20 |00]00
12.04.1933 | 10,0 1,1 53 (00| 40 |00 00 100 1,1 53 | 00] 40 |00]00
13.04.1933 | 8,9 1.1 50 (00 10 [00 )00 89 -1,1 50 [ 00| 10 [ 00|00
14.04.1933 | 16,1 2,2 90 (00| 20 [00]00] 16,1 2,2 90 |00] 20 |00]00
17.04.1933 | 7,8 11 64 (00| 90 [00]|00]| 78 1,1 64 | 00] 90 |00]00
18.04.1933 | 10,0 2,8 46 | 00| 50 | 00|00/ 100 2,8 46 [ 00| 50 [00] 00
19.04.1933 | 17,8 0,0 115 |00 | 50 | 0,0 |00 | 17,8 0,0 11,5 | 00| 50 |00 0,0
20.04.1933 | 27,8 2,8 17,7 | 00| 40 | 00|00 | 27,8 2,8 17,7 1| 00| 40 |00 0,0
23.04.1933 | 22,8 | 12,2 | 176 [ 00| 40 (00|00 | 228 | 122 | 176 |0,0] 40 | 0,0 | 0,0
24.04.1933 | 30,0 | 100 | 185 |00 | 20 (00O |00 | 300 | 100 | 185 |00 ]| 2,0 | 0,0 | 0,0
25.04.1933 | 26,1 | 10,0 | 1655 |00 | 40 (00|00 | 26,1 | 100 | 16,5 | 0,0 ] 40 | 0,0 ] 0,0
26.04.1933 | 139 | 100 | 118 |00 | 10 (|00 |00 | 239 | 100 | 118 |00 ] 1,0 | 0,0 | 0,0
27.04.1933 | 13,9 8,9 115 |00 | 1,0 | 0,0 | 0,0 | 139 8,9 115 |00 | 10 |00 ] 0,0
28.04.1933 | 12,2 6,1 96 (00| 30 [00]00] 122 6,1 96 |00] 30 |00]00
29.04.1933 | 17,2 5,0 108 | 00| 10 | 0,0 |00 | 17,2 5,0 108 | 00| 10 |00 ] 0,0
30.04.1933 | 13,9 7,2 103 | 00| 2,0 | 0,0 | 0,0 | 139 7,2 103 | 00| 20 |00 0,0
01.05.1933 | 18,9 5,0 115 | 00| 30 | 0,0 | 0,0 | 189 5,0 11,5 | 00| 30 |00 ] 0,0
03.05.1933 | 20,0 8,9 156 | 00| 40 | 0,0 |00 | 200 8,9 156 | 00| 40 |00 0,0
04.05.1933 | 17,2 7,8 122 |00 | 20 |00 |00 | 17,2 7,8 122 100 | 20 |00 0,0
05.05.1933 | 22,2 5,0 154 | 00| 1,0 | 0,0 | 0,0 | 22,2 5,0 154 | 00| 10 |00 ] 0,0
06.05.1933 | 16,1 8,9 128 | 00| 20 | 0,000 | 16,1 8,9 128 100 | 20 |00 0,0
07.05.1933 | 17,8 6,1 11,8 | 00| 40 | 00|00 | 178 6,1 11,8 | 00| 40 |00 ] 0,0
09.05.1933 | 23,9 7,2 164 | 00| 10 | 0,0 [ 0,0 | 239 7,2 164 | 00| 10 |00 ] 0,0
10.05.1933 | 27,8 | 100 | 188 |00 | 10 (00O |00 | 278 | 100 | 188 | 00| 1,0 | 0,0 | 0,0
11.05.1933 | 27,8 | 100 | 189 |00 | 10 [0O0O |00 | 278 | 100 | 189 |00 ] 1,0 | 0,0 | 0,0
13.05.1933 | 23,9 | 12,2 | 186 |00 | 20 (00 |00 | 239 | 122 | 186 | 0,0]| 2,0 | 0,0 | 0,0
15.05.1933 | 17,8 8,9 140 | 00| 50 | 00|00 178 8,9 140 | 00| 50 |00 ] 0,0
16.05.1933 | 21,1 7,8 146 | 00| 1,0 | 0,0 |00 | 211 7,8 146 | 00| 10 |00 ] 0,0
17.05.1933 | 22,2 7,8 16,1 | 0,0 | 50 | 0,0 | 0,0 | 22,2 7,8 16,1 | 0,0 | 50 | 0,0 ] 0,0
18.05.1933 | 20,0 | 12,2 | 153 |00 | 70 |00 00| 200 | 122 | 153 | 00| 7,0 | 0,0 ] 0,0
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The full Excel table of the source data is in folen free access in the
Eidos cloud at the link:
http://aidos.byethost5.com/Source_data_applicatipications-000330/Inp_data.xlIsx

In this work, to enter the initial data (Table 8ja the Eidos system and
the automated development of classification andcrges/e scales and
gradations and the training sample (Tables 4, 5, i@ for automated
formalization of the subject area, the universalomated API-2.3.2.2 was
applied, with the parameters shown in Figure 4:

P |
€ 2.3.2.2. ¥HueepcansHbi NporpaMmMHLii MHTEpOERC MMNopPTa AanHa B cuctemy 3MACC-X++" lﬂl&]

Aetomatnueckan opmanuzauua npegMeTHoH obnacTi: reHepayuua knaccHPHKaUHOHHLIX W ONHCATENEHEIX WKan
W rpagauni, a Tawke obyvawwed u pacnozHasaemoi BEeIDopkn Ha ocHoeBe Daszbl HCXoOHBIX gaHHBIX: "Inp data”

3analire TMN thakina uokogHex aadHe: lnp_data'™: S3analire napameTpel;
™ %LS - MS Excel-2003 o G & Hymi 1 npotiens cuurare OTCYTCTBMEM ganHer
G RLSK- MS Excel-2007(2010] EHOIT: e (7 Hynu u npotensl cyqrate 3HAHEHWAMK  ganHe:
[~ Cozpasare B cpenHus no knaccar "lnp_dawr.dbf*'?
(" DEF - DBASE IV [DEF/NTx] Cranaapr DEF-dakina
" C5Y -CSY =» DBEF koHeepTep CraHoapr CSY-dalina TpeDoBaHuA K hanny HCXOAHbIX AGHHBIX |
3analiTe AMaNasoH cTONBLOB K ASCCHPMKALHMOHHEI LUK AT Sagalime AMANAS0H CTOASWOB ONMCATEABHEX LWKAa;

HayaneHbii cTonfey KnaccHbHkanoHHER WKan; HauansHeIH cTonGel, onWCaTensHEIR LKA

Tl
1]

F.oHeuHENH cToNGEL KAACCHPMKALMOHHEX WKan; KOHEYHEIR CTONGEL ONMCATENEHE LKA

3anarre peskM; SJanafme cnocod BeIG0pa pasMepa WHTEPEAN0E;
(¢ PopMandIalMM NPEAMETHOE oBnacTH [Ha ocHoee lnp_data'] (¥ PaeHble HHTEPBAL! C PaZHBIM YMCAOM HAGM0AEHMMA
(™ T'eHepauMK pacnosHaEaeMol BeIGODKK [Ha ocHoBe 'Inp_razp'’] (™ PazHble WHTEPBAaNkE! C PABHLIM YMCAOM HAG KA EHIMMN

3a0aHHE NAPaMETPOE POPMHMPOESHMA CUEHAPHEE MK CNOCOGa MHTEDNPETAWMM TEKCTOBR None " Inp_data™:-
" He npHMeHATE cUeHapHEIR meTog ACK-aHanza % [lpHMEHHTE CUEHaPHEI MeTog ACK-aHanuza
[NapaMeTpus hOpMHPOBAHHA CLLEHAPHER!

MNpownedi nepHoa; Eyaywivil nepuog;

I AyéiHa NPEaEICTOPMM MUHMMENEHaRA | T OpMSOHT NPOrHOSHPOEAHHA MAHMMAAEHEA |

i
AL

[ AyEiHa NPEAEICT OPHM MaKCHMaNEHas; [ OPWUE0HT NPOrHOSHPOEAHHA MAK CHMENEHE

FaccraTpyEaTE oTASAEHD TOUKM MPOLWAEIK CUEHAPHEE T FPaccrarpyeaT oTASAEHO TOUKM SYIYWIME CUBHAPHEET

i+ He paccHaTpueaTe: % He paccHaTpueaTs
" Paccmatpueats, Ho TONBKD GUHANBHLIE TOYKK (™ PaccmarpueaTs, Ho TOABKO fUHANBHBIE TOYKH
T PaccMarTpuEaTE BCE TOMKK (7 PaccearpuEaTE BCE TOMKM

nD,IlDDISHDE TEeOpETWYBCK DS ONWCaHKe CUEHApHOro ACK-aHanuza ¢ geTaneHEIM YACIEHHEIM MpHrIepor

K.akne Hamerosarua TPADALMA Yucioss Wkan Honoab30BaTs:

{# Tonkko HHTEDEANEHEIE YHMCAOBRIE SHAYEHMA [Hanpuep: "'1/3-{89873. 0000000, 175545 BEEERETH)

7 Toneko HAWMEHDEAHUA WHTEPEANEHER YHCNOBEM SHAUEHMA [Hanpurep: ""MuHUManeHos"")

(™ W UHTEPBANEHEIE YMCIOBRIE ZHAYEHMA, M W4 HAUMEHOESHMA [Hanpuriep: " MuHuvansroe: 1/3-{59873 0000000, 178545 BEEREET}")
Ok LCancel
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E=E

) Momows no pesumy 2.3.2.2 ans cryyas Excel-0ainoe MCHoaHEIX ASHHSIX

Pesiart 2.3.2.2: HHusepcankHeIi NporpavmHei MHTEP®ERs MMAORTa A3HHGIX HS BHEWHE Ga56!

nanHe Inp_data.xls" B cucTermy "IHa0c++" M POPMANHEELHM NPELMETHON 0G18CTH.

- JaHHEIH NPOrPaMMHEIR HHTERPENC DGECNEYHEEET BOPMANMIAUHRD NPEAMETHON OGASCTH, T.&. SHAAMS PaINa HCROAHEIR AaHHBE [np_data. kls(x].
POPMUPOBAHIE KNACCHPURAUHOHHBIX W OMUCATE NbHGIX WKSN W FRANaUHE, 3 SaTer KOQUPOBAHHE Paling MEHOHbI C HR HENONLS0BaHUEM

- 5P i MGKORHENK AaHHEIK AOMKEH UveTl st Inp_data xlsfi), a daiin pacnosHasaenoi seiGopkw s Inp_rasp slsl). Paiine Inp_data sls{x] u

Inp_rasp. slslx] aomkHEl HaRoaMTbCA B Nanke .. AAIDOSHAID_DATA/Inp_datal. 3TH ®aliae MMEIOT COBSPLWEHHO OAMHAKOEYH CTRYKTYRY.

-1-A CTPOKa 3TOrD PaiiNa ALMLKHE COAEPIKATE HAMMEHOBSHIA KONOHOK Ha MOGOM A3BIKE, B T.4. W PYCCKOM, ITH HSHMEHOBSHIS A0MKHE GETs B0

BCEX KONOHKEX, NPM 3TOM NEPEHOCE! N0 GNOBA PASPEIEHEI, & OfbEIMHEHME ANEEK, DESPLIE CTPOKM SHAK aA3a1A HE 0NYCKAIOTCA. 3TH HAUMEHOBAHMA
A0MKHE! G KOPOTKMMM, HO NOHATHEIMM, T.K, OHW S404T B BEROAHER $OPMEs, 3 K HUM BUIE 040yT A00SENATECA HAMMEHOBAHMA rpanauMi. B uncnoses
wranax Hano DEAIATENEHD yraskiEaTe EAMHMIE! MMEPEHMA M YMCN0 SHAKOE NOCAS 38NATOMN B KONOHKE AonwHo Geme OOMHAKOBOE.

-1-A KONOHKA CONEPKUT HAHMEHOBAHKE 0ffLEKTS 06YHAI0WEH BHIGOPKM AW HAWMEHDBAHKME HatnodeHHA. OHD MoKET Sbmb ANMHHEIM. A0 255 cumBonoE.

- Kaknan cTpoka 3Toro Gaina, HaYHHan o 2-H. GOLBPXMHT 08HHEE 08 OQHOM 00bekTe 0GY4aWed BEIG0PKK MAW OQHOM HadneHur. B M5 Excel-2003

B AMCTE MoweT Gbme 40 65536 crpor v ao 256 konoHok. B aucte MS Excel-2010 u Sonee nosaHu: BosmaxHe oo 1048576 crpok 1 16384 ranoHok:

- CTonBub), HE4MHEA CO 270, AEAAKTCA KASCCHPHKAUMOHHEIMUA W OMMSETEAEHEIMK WKAASMM W MOFUT Bbb TEKCTOBOMD (HOMWHABHOrD £ NopAakoEaro)
WK YHEADBOrD TN [C ASCATMHBIMIA SHAKANMM NOCAE SaNATOH]

- CTanfiyy NpUCEAUBAETCE YUCAOS0M THN, BCA BCE SHAUSHUA Br0 A4S UWCNOE0rD TUNa. ECAU X078 Gbl 0AHO SHAYSHUE AENRETCA TEKCTOBSIM [He

HMCAOM, B T.4. MPOGEA0M). TO CTONBLY NPMCEAHESETCA TEKETOBEIA THI. 3T0 O3HAYSET, YTO HUAH ATTKHE GBTE YKASEHE! HYAAMK, & HE NPODEAaM,

- Crontugt co 2-ra no M- ABNAIITCA KNCCHPHE SUMOHHEIMM WK.ANSMK (BEIXOAHEIMK NADAMETPAMIA] M CONEPIKAT ASHHEIE 0 KNACCaN [SYIYLIMK COCTORHMAR
OffbEKTa YIPABASHUR], K KOTAPbIM NDMHA AEHAT DELEKTHI DByHaIOLLEH BbifapA

- Crontuel ¢ N+1 no nocregrui SENSIOTCH OHCATENEHEIMK WK3AEMH [CEORCTEAMH HAM PaKTOPaMK) H COLBPHET A3HHEIE O NPMEHERE (T8, SHIYSHHAR
CEOMCTE HAM SHAYEHWAY aKTOPOE), X3PSKTEPMSYNLIME OFBERTE OGYYSKILEN BRIGOPKH.

-B pesynsTare pafoThl pestkida ROpMMpYETCA @alin INP_NAME TXT crangapra MS DOS [KUPHANMLA], B KOTOPOM HAHMEHOBEHAR K NACCHPARSLHOHHBI W
onHeaTensHel wran seaarea CTPOKAMM. CucTema $opmUpYeT KASCCHEHKAUMOHHEIS H ONMCATEBHEIE WKENE! M FPanaunH. [nA 3Toro B Ka#aom YMcAEo
CTONGUE CHCTENME HEXCAMT MMHHMAEHOE 1 3K CUMEIBHOE YMCAOBEIE SHAYEHMA M OPMUPYET 35308HHOE KOMYECTED YMCA0BEI MHTEPEAA0E, NOCAE Yero
HUCNOBbIE SHAYEHWA SAMEHAITCA WY MHTERBANbHBIMW SHEHEHWAMK. B TERCTOBbE CTONMUEK CUCTEME HEXOAMT YHIKANbHGIE TEKCTOBLIE SHaveHHA. Kamgoe
YHWKANBHOE WHTEPBANEHOE YHCNOEOE HIH TEKCTOBOE SHAYEHME CYMTASTCA MPANALHEN ENACCHPHKALHOHHON HIH OMMCATENEHOR WKANB), $3paKT8pHEYRW ER
offbekT. B KawaOH WKane 82 rPansUHH COPTHPYINTCA N0 3AMAEMTY, L MCNOAL30BSHMEN WKEA M PALALMA KOQHPYINTCA MCKOAHEIE ASHHEIE B PESYAETATE
4ero FeHepHpyeTea ofYYailaA BLIGOPK S, Kakabi ofLERT KOTOPOH COOTEETCTEYST 0QHON CTROKS Baina MoxaaHe gaHHEx NP DATA 1 cogepwuT kags!
KNACCOE, COOTEETCTEYIOWMHE (RaKTaM COBNANEHUA YHCAOBBE WK YHHK NBHER TEKCTOBEIK SHAUEHWH KNACCOE C MPagauHarM KNCCHPHEALMOHHBR WKan W
KOkl MPUZHEK OB, COOTESTCTEYRWME $AKTaM COBNALEHHA YHOADEEIN MM YHUK 3 TEHEIX TEKCTOBEIX SHAHEHWA NPHEHEKOE ¢ MPAlaUHMAMK OMMCATEABHEI WKAN
- PacnozHasaetan BbIG0pKa POPMAPYETCA Ha 0CHOEE Paiina [NP_FASP SHaN0rHHHO, 38 HCKIOMEHMENM TOMD, NTO KASCCUPHKSUMOHHBIE M ONHCETEAEHEIE
LKA H FP3GAUNMM HE CO3AAINTCA, 3 HCNOAbSYOTCA PAHEE CO303HHEIE B MOAEM, W 63351 PACNOZHABAEMOH BLIGOPKM MOrYT HE BKANATD KOALI KNCCOB,
BCAH CTONGUE! K13CCoB B $aine INP_RASP Geinv nucteman. CrpykTypa deafng INP_RASF nonsna dems Takan xe, kax INF_DATA, T.6. 0HM D0N#HE!
MONHOCTEH coBnagars No HAMMEHOESHKAN CTOABLOE, HO MOMYT WMETE PA3HOE KONMYECTED CTROK C© PASHEIMA SHAYEHMAMK B HWX,

TIPHHUMN OPraHI3ELMH TG HCKOGHEIX AHHEIK

HaumeHosaHke 1-4  [HaumeHosaHne 2-i Haumerosanve 1-# |Hanmenosanue 2-i

HaumenosaHue obserra Knac JMOHHOR  |Kr IHOHHOR onucaTensHoi ONKCaTENLHON
oByqaiowed suifopks WKanb wWKanb e |WKANGI wkans!
14 ofiyar.obpraiueh exibopion 3 wWwkan wikan 3HaueHne Wwkans! | 3HaueHue WKan

| (1-e HabnoneHwe) = bt u bl | .
2-# 06berT cbyyarowen exbopkm = =
(2-6 habnionerve) WA wKans: 3Havenne wrkans | 3Havende wkans | ...
Onp IX Tep unp KTHKa T X

€ Mowmows no pexumy 2.3.2.2 ans enyuan Excel-tainns HOHOAHSIX aa-Hsi

P 2 3 2.2 YHMBERCAbHSIA NPOFDaMMHBII HHTEpEEIC WMINORTa aHHBIN W3 BHEWHEN fasel AanHe "Inp_data sl & oucTemy "Sinoce"
TEPMUHEI ACK-AHAWM3A W CUCTEMBI "3H00C™

Wkana npeacTasnaeT cobol cnocof POpManUsalUy NPEAMETHOMN 061acTIH. MCNonkSYeTca YWCN0BEIR U TEKCTOEBIE WKAMBI, NP 3TOM TEKCTOERIE MOTYT
GbITe HOMHHEAEHEIMH H NOPALKOBEIMM, Ha HOMUHEAEHER LWKANER 8CTE TOBKO OTHOWEHHA SKEHEANBHTHOCTI M HE3KEME3NBHTHOCTH, HA NOPALKOBLIK, KPOME
TOr GBS OTHOWEHHA "GoAbWe", "MEHBIWE", & HE YHGNOBEK - KPOME TOrD MOMYT BBNOAHATECA BCE APHEMETHYECKHE ONEpalkH. Kamabi ofbekT BeIGOpKH
[HaBAKAEHIE] DNWCEH © QAHON CTOPOHE! CEOMMMH MPHSHEKANMH, & C APYrof -NPHHALNSKHOCTER K HEKOTOPEIM 0S0GL AW MM KaTeropuan [knaccar). Takan
CTPUKTYRE ONMCAHWA HESBIBSETCA DHTOAOMHEN MM BRERMOM 3 K3EMNAAPOM H ABNASTCA 623050/ ANA BCEX MOAENEH NPEACTABAEHHA SHaHMWI

B ACK-aHamise v cucTeme "IHa0c" MENOAE3YETCA TPH MHTEPNPETAUMM LUKEA W FPAAAUMI YHHEEPC SAEHSR, CTATHYIECKER W AMHAMHYECKaA:

- B YHUBEPCANLHON MHTEPNPETAUMM: MIHSHAKK - 3T MPAGAWMH OMHCATEbHEIX WEAN;

- B CTATHYECKON MHTERNPETAUMK DNWCATENBHAA WKANE - 3T0 CEONCTEN, A rPAAAUMA [PHEHAK] - 3T CTENEHE BLIPEKEHHOCTA 3TN0 CEOACTRA;

- B AMHAMUNECKDH WHTEDMPET UMM, OMACATENLHAS WKANS - 3TO PAKTOD, & rPALAUMA [PHEHAK) - 3T0 SHAYEHWE PaKTOPA;

- B YHUBEPCANLHOM MHTEPNPETAlHM, KNSCChI - 3T0 MPAfalHH KNACCHEHK AUMOHHBIE WKAT,

- B CTATHYBCKON WHTBPNPETAUMMH, KNSCCUPUK LMOHHAR WKANE - CNOCOS KNSCCHGUKALUA 0600 AH0LLIMWE KaTEropui [KNaccos), K KOTopeIM B HACTORALLEM
BREMEHM M0 OTHOWEHWIO K MPHSHAK A OTHOCATCA COCTORHIMA DFLEKTE MOASMMPOBaHHA;

- B AMHAMIMECKOR WHTEPMPETSUMA. KASCCHEHKAIHOHHAR WKANA - CIOCOR KNACOHPHRALHA 050SULSI0UIHE KATErOPUH (KNACCOB], K KOTOMEIM B GYayiLem
BPEMEHM N0 OTHOLIEHMIO & NPMSHAK 3 OTHOCATCA COCTOAHMA DELEKTA NPOrHOZHPOBAHUA LAk YNPABNEHIAS;

MPOPUNAKT KA DWHMEDK B PARINE MCROOHER JAHHEE:

- 1-n cTpoka @aina "Inp_data.slsx]" nonkHa cogep®aTe HAMMEHDEAHHA KONOHOK, 3TH HAMMEHOBAHHA QOMNHKHE! ObTE B0 BOSH KONOHKEH, NPH 3TOM
NEPEHOCE NO CNOBAM PASPEWEHEI, 3 OTEEAMHEHHE AHESK, PASPLIE CTROKH HAK A033UE M HEANPAEHTHEIE CHIMBOME! HE AOMYCKAKTCA, 3TH HEHIMEHOB3HWA
AOMKHE! GME KOPOTKHMM, HO NOHATHEINM, T.K.OHW BY4AYT B BEIKOAHEIX $OPMSY, 8 K HHM SWE SUaT A0G5EAATECA HEMMEHDESHHA MPanauMi. B sucnoBsr
LUK&ASK HARO O6AZETENBHO YK SSHIEATE EAMHMLE HEMEPEHIA. YMCA0 SHAKOS NOCAE SENATOR B YHCAOBOM KONDHKE A0MKHO GETE QAHHEKOBEIM

- 1-A KONOHKE COREPHKMT HEHMEHOBEHWE DFEEKTE O6YMAIILLER BEIGOPKH MAM HAMMEHOEaHKE HABAKAEHKA, OHO MOKET BB ANMHHBIM. 40 255 CHMB0NE,

- Crontiuel, HaynHas co 2-70, ABASKTCA KASCCAPME SLHOHHEMA 1 ONHCETE NbHEIMMA LK SAEMA W MOrT SeTb TEKCTOBOMD (HOMMHaAEHOrD / NopAgkosora]
WM MUCADBOND THNA [Co 3HakaMW nocne sanaToi]. Urodel TekoTosan Wk ana bina NOPAAKOBDH, HYKHO YTOGK! MPH COPTHROBKE N0 3NPABHTY FRaTaLHH

! STO WKANL! OBPAS0BEIEANH DCMBICAEHHYID NOCNEAOBATENSHOCTE OT MAHMIMANEHOTD SHAMEHHA 00 MAKCHMANLHOrD. Hanpuien, TekoTosan wkana “Pasmep”
€ rpagalqar; 'oueHs Manoe”, "manoe”, 'cpeaHes”, "Bonbwoe”, "oueHs GonbWLoe", GYIET HOMUHANBHOM WKANOH, T.K.NPW COPTWUPOBKE MO aNPaskTy

MM pacrBAoKaTCA B nopAake: Bonsioe”, "ano ‘auerb mance', cpearee’ Ut wkana "Pasmep’ cTana nopAgKkasof HokHD

£ ATUM AT AUMAM MPUCEOHTE CASIYIOWIME SHauEHUA " /B-0usHb Manos! 3/5-cpenres’ "4 /A-fonsioe'’ '5/5-oueHe Gobwos’

- CTonfiuy NpHCEaHBAETCA YHCAOEDH TN, 8CM ECE SHAYEHMA B0 AYSEK YHCAOBOrD TMNA. ECAM x0TA Gkl 00HO 3HA4EHHE AEABTCH TEKCTOBEIM [He
YHCAOM, B T.4. NPOSenon), T cTonBuY NPMCBAWESETCA TEKCTOBEIM THIN. 3T0 OFHAYSET, 4TO HYAM A0MKHE! GbITE YKS3HET HYNAMM, 3 HE NpOGenanH

Ecnm B cHcTeme "Ianoc’ B peswdrax 2.1, 2.2 NoCHOTRETE HE MPELALHM KSCCHPHK SUMOHHER W ONMCATENBHBIE WKAN, KOTOPBIS A0MKHE! ST YHCAOBGINMM,
To Cpa3y BUNET BMAHO, B KaKOH BOPME MPEACTEEHE! YHCNE: SMCAOBEIMMA AMENS30HSMM MM MPAMD YUCAEMIA, ECAM CA0BEIMM AHSNAZOHEMM, SHAYT &
PaHAE MCXORHEX AHHEIX B 3TOM OTHOWEHAM BCE MPSEMABHD, ECM KE HUCASMA, TO BO3MONHO & Excel-paline HYKHD 38MEHUTE ASCATUMHEIE TOKM Ha
SENATEIE, & TAKKE HAATA 1 MCTIPABHTE HEWHCOBLIE 4AHHEIE B MMCAOBEIX N0 CMBICAY KOAOHKSK. BEICTRO HAITH Mk MOKHO NEREIRA HA NOCNERHIK CTPORY
PaHNG MCHOOHEI A3HHEI W 33038 PACHET CYMME] KONOHIH, B opryne SUaeT BIAHD C KIKON CTROKM HAST PacHeT cymiel, Ecam co 241, To sHaur

BGE BEPHO, WHAYE GYIET YKA35HA CTPOKA, B KOTOPOI HAXOIHTEA HEYHCADBOE SHANEHHE,

- CroTema “Ainoc” pABoTaET © OBAACTEI AGHHSIK AN MGKOMHEIX AAHHERK, KOTOPYG MOWKHO BHIENNTE BAOKOM, NOCTAEHE KYPCOp B Aeiky Al Hawas
ChiltHome, a satem sawas knaguui Shitt+Chl naskats End. Eciu ator 60K S6HOIMT 538 NPEAENL! 06A3CTH Tatnkubl, PaKTHMECKH SEHATOR QaHHBIMIA
HE0 CKOMWPDEATE 3TY PAKTHMECKYID 06N3CTh faHHbx B GYPep DiiMeHa, COSAATE HOBLIN MUCT W CKONWPOEATE & HEMO, 8 UCHOAHBIA NHCT YlankTe.

- MHorna GeisaeT NonesHD COPOCHTE BGE POPMATHPOBAHHE Eioel Tat HLE MCHOOHEIX AaHHEH. 3TO MOKHO coenaTe & M5 Excel. £ MOXHO CROMHPOBETE
Tatauuy & MS Word, a notom ofiparHo & M5 Excel

MEHE B0MbWOE"

2/5manoe’

TPMHWHN OPFaHHEAUHA TaGAMLE! MCHOAHEIX LaHHEIX:

HaumexosaHue 1-#  [HaumeHosaHwe 2-1 H 14 |H 2R
HawmmexosaHue obberTa MOHHOA  |Kr OHHOWA ONMCaTeNbHOM onucaTenkHoR
obyqatolen BeIBOPKH LKA MBI WKank! . WKans! WiKanb
1-f 0DBbeKT obyMakLLed BubopkM o
(1-e HaBnioaeHve) LWkans! WKanst 3HavueHve Wkanel | 3HaueHWe WKans!
{22-103;;:;;::::;0&9" suCcoR 3 LWiKan.! 3 LKank! . 3HaveHue Wiank! | 3HaveHue WKaNk!
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€0 ¥enn no cuskapHomy ACK-aHanwsy

Koraa cueHapHei MeTog ACK-3HaNWSa HE NPHMEHABTCA, TO 3AMNWCH $afina MCxoaHe!x 0aHHe: Tnp_data" paccrarpHEaTcA camu no cete
HESABMCHMO APYr oT ApYra. Ecu e OH NPUMEHASTCA, T KaK KASCCH! PACCMETPHBANITCA CUEHAPMM U3MEHEHWA SHAYEHWE NOAEN KNSCCHPU-
KAUHOHHE WEAN HA 330 3HHDE KONHYECTED SaNHCe BNepen oT TEkYWER S3MHEH [MOPKSOHT NPOrHOSMPOEAHKA]. 3 54 SHAYEHHA $aKTOPOE
MPHHMMSHITEA CLEHEPMM HSMEHEHHA SHIYSHME NOASH OMWCATENEHEN WHKAN HA S80AHHOS MY KOIMYSCTED HEZA0, [ryduHa NpegeIcTopmHM].

YUrafibl pACCHOTPEHHE CULEHAPMES M3tEHEHWA SHIYSHUE WK G50 OCHEISAEHHEIM S3MHoW B $aRNE HoXoaHEX 1aHHEE Inp_data’ gonHel
YNOPAGOYEHE! KAKHM-NHE0 00PaS0M, HINPHMER ND EPEMEHM [BREMEHHEIE PALE).

MonpofHDE TEOPETHYECKOE ONMCAHWE CUeHapHOMD ACK-aHaNMEa C AETANBEHBIMW YUCNEHHEIMA NPMMERAMA NPMEBELEHO & pAGOTaR SETOPA:

Lutzenko E.Y, Script A5C-analysis az a method for developing generalized basic functions and weight coefficients for the
decomposition of a state function of an arbitrary concrete object or situation in the thearem by &, H. Kolmogoror [1957]
A duagust 2020, DAL 10.13140/RG.2.2.28017 92007, LicenseCC BY-54 4.0,

https: /v rezearchgate. net/publication 34 3365643

Lutzenko E.V. Forecasting in financial markets uzing scenano-bazed ASC-analysiz and the Eidos system [using the example
of Google shares) A4 July 2021, DAL 10.13140/RG.2.2. 28157 08168, LicenseCC BY-54 4.0
I hitps:Afwwe researchgate. net/publication/3631 57032

Lutzenko E.V. ASC-analysis and the Eidos system az a method and toals far zolving problems A4 Movember 2021,
DAl 10.13140/RG. 2.2.29823. 74407, License CC BY 4.0,
hitps: /v regearchgate. net/publication/ 253555936

Lutzenka E.V.. Karzhakaow V.E. Subsyatem of intellectual spstem’ Eidag-<++"", which implements the scenario method
of system-cognitive analpsis ["Eidos-scenanos] 4 March 2013,
hitps: /v researchgate. net/publication/ 231 745001

Lutzenko E.. Forecasting the values and zcenarios of changes in the future economic indicators of the holding uzsing
scenario A5 C-analyziz A January 2022, DO1: 10.13140/RG.2 2. 10006.47684, Licens=CC BY 4.0,
https: /v rezearchgate. net/publication 357671568

JAOAHWE B IWANOTE PASMEPHOCTHW MOOENH: (paBHEIE HHTEpBaNEI)

KoauyecTeo rpagaumil KNacCHPHKALHOHHER M ONMCET 2 AEHEIX WEAN B Mogenu, T.e.: [21 knaccoe % 21 npusHakos)

ROMHIECTED |
il
rPARAUHA|

200,
000 o
200 7

TercToEkE I

BCErD: | 7

— 380aFTe KOMWYECTED YHCNOBRIX GHANAS0HOE [MHTEPEAN0E, rpagauml] B WwWrane:

B EAICCHPHKSWHOHHESR WKanas: I 3 B ormcareneHem wkanas: I 3

MEpEcUMT aTE WKL W MPALALMM

-ﬂ 2.3.2.2. NMpouecc HMI‘IOE AaHHbX U3 BHewHed B "Tnp_data” & cucremy "INA0C-X+ =

—ETB.IJ.MH WCNOAHEHKA NPOUECCS
1/5; POPMHPOEAHME KNECCHD MKALMOHHEX W OMMCATENsHbX WKEN M rpanaumHi Ha ocHoee B "Inp_data"- FoToeo
2% CoznaHme Gasel coSeTHi "EventskO" s "Inp_data" © konark coBeITMR BMECTO SHAYEHME Wran- MoToso
3/5: Do opMUpoOBaHWE KNBCCUd. M ONWGCAT WKan W rpadauqi Ha ocHoee BJ1 "EventsKO" (cueHapuu)- ToToB0
4¢%: NeHepauMa 08 YUaHWER BEISOPKM HE OCHOBE S83 0 COBRITHA "EventskO"-ToToeo
5/%: MNeperHaskcalyMa Boex 683 A8HHEX HOBOMD ApMAOKEHHA- [ OTOED

NPOLECC OPMANH3ALMK NPEAMETHOW OGNACTH 3ABEPILEH YCMELWHO 1Y

— POrHOS EPEMMEHH MCNONHEHIR

Havano: 19:49:45 Okonyanue: 20:12:09
100% ‘ Ok |
Ocranoce: 0:00:00

Mpowno: 0:22:23

PictlJre 4. Screen forms of the universal automatedrogramming interface API-2.3.2.2
of the Eidos system
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As a result of the work of API-2.3.2.2, classifioat and descriptive
scales and gradations were formed (Tables 4 and 5).

table 3— Classification scales and gradations (irufl)

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}
8 AVERAGE TEMPERATURE-2/3-{-8.2, 11.6}
9 AVERAGE TEMPERATURE-3/3-{11.6, 31.3}
10 ATMOSPHERIC PRESSURE-1/3-{989.1, 1006.9}
11 ATMOSPHERIC PRESSURE-2/3-{1006.9, 1024.8}
12 ATMOSPHERIC PRESSURE-3/3-{1024.8, 1042.6}
13 WIND SPEED-1/3-{1.0, 10.3}
14 WIND SPEED-2/3-{10.3, 19.7}
15 WIND SPEED-3/3-{19.7, 29.0}
16 RAIN-1/3-{1.0, 100.7}
17 RAIN-2/3-{100.7, 200.3}
18 RAIN-3/3-{200.3, 300.0}
19 EFFECTIVE TEMPERATURE-1/3-{-31.6, -9.9}
20 EFFECTIVE TEMPERATURE-2/3-{-9.9, 11.7}
21 EFFECTIVE TEMPERATURE-3/3-{11.7, 33.4}
22 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURES3-01,01,01
23 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURE3-01,01,02
24 MAXIMUM TEMPERATURE-FUTURE3-MAXIMUM TEMPERATURE-FUTURES3-01,02,01
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-FUTURES3-04,04,04
41 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,04,05
42 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURES3-04,05,04
43 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURE3-04,05,05
44 MINIMUM TEMPERATURE-FUTURE3-MINIMUM TEMPERATURE-FUTURES3-05,04,04
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-FUTURES-07,07,08
57 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-07,08,07
58 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-07,08,08
59 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-08,07,07
60 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,07,08
61 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-08,08,07
62 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-08,08,08
63 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,08,09
64 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-08,09,08
65 AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURE3-08,09,09
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AVERAGE TEMPERATURE-FUTURE3-AVERAGE TEMPERATURE-FUTURES-09,08,08

67

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

68

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

69

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

70

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

71

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

72

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

73

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

74

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

75

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

76

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

77

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

78

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

79

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

80

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

81

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

82

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

83

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

84

ATMOSPHERIC PRESSURE-FUTURE3-ATMOSPHERIC PRESSURE-FUTURES3-12,11,10

85

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

86

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

87

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

88

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

89

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

90

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

91

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

92

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

93

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

94

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

95

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

96

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

97

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

98

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

99

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

100

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

101

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

102

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

103

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

104

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

105

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

106

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

107

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

108

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

109

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

110

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

111

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

112

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

113

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

114

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

115

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

116

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

117

RAIN-FUTURES3-REFIT-FUTURE3-16,18,16

118

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

119

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

120

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

121

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

122

RAIN-FUTURES3-REFIT-FUTURE3-18,16,16

123

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

124

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

125

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

126

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

127

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURES3-20,19,19

128

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

129

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURES3-20,20,19

130

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

131

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

132

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

133

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

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-FUTURES3-21,21,20

137

EFFECTIVE TEMPERATURE-FUTURES-EFFECTIVE TEMPERATURE-FUTURE3-21,21,21
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table 5— Descriptive scales and gradations (in fyll

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 BD|W|IN(F|

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

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

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

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

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

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

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

RAIN-1/3-{1.0000000, 100.6666667}

RAIN-2/3-{100.6666667, 200.3333333}

RAIN-3/3-{200.3333333, 300.0000000}

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

71

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

72

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

73

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

74

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

75

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

76

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

77

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

78

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

79

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

80

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

81

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

82

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

83

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

84

ATMOSPHERIC PRESSURE-PAST3-ATMOSPHERIC PRESSURE-PASTS3-12,11,10

85

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

86

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

87

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

88

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

89

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

90

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

91

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

92

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

93

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

94

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

95

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

96

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

97

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

98

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

99

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

100

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

101

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

102

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

103

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

104

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

105

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

106

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

107

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

108

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

109

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

110

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

111

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

112

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

113

DRAINAGE-PAST3-RAIDITATION-PASTS-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-PASTS-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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climatic parameters found by API-2.3.2.2 in
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Picture 5. Past scenarios of changlng cllmate paramer values detected by API-2.3.2.2
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Picture 5. Future scenarios for changing climate pameter values detected by API-
2.3.2.2 in the raw data (Table 3).

In the process of formalizing the subject areagigiRI1-2.3.2.2, the initial
data (Table 3) were encoded using classificatio descriptive scales and
gradations (Tables 4 and 5), resulting in a trginsample (Table 6), in fact,
which is the initial data normalized with the heljxthese directories.

Figure 7 shows a screen form with a fragment otri@ing set:
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Picture6. Training sample (fragment)

The full training sample is not presented due sowéry large volume
(24826 daily observations over 88 years from 1@33020).

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

Synthesis and verification of statistical and syst®gnitive models (SC-
models) of models is carried out in mode 3.5 ofEdos system. Mathematical
models, on the basis of which statistical and SQlet® are calculated, are
described in detail in a number of monographs artitles by the author.
Therefore, in this paper, we will consider theseies very briefly. We only note
that the models of the "Eidos" system are basedhenmatrix of absolute
frequencies, which reflects the number of meetimiggradations of descriptive
scales by gradations of classification scales gjaéut to solve all the problems,
this matrix itself is not used directly, but ma#sc of conditional and
unconditional percentage distributions and systegnitive models that are
calculated on its basis and reflect how much infdram is contained in the fact
of observing a certain gradation of the descripswale about

The mathematical model of ASC analysis and the €&istem is based
on systemic fuzzy interval mathematics [7, 14,3@,and provides comparable
processing of large volumes of fragmented and nandgrdependent data
presented in various types of scales (nominal, natdand numerical) and
different units of measurement.
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The essence of the mathematical model of ASC-anailyss as follows.

34

Directly on the basis of empirical data (see Hefmle2.3.2.2) the matrix
of absolute frequencies is calculated (Table 6).

table 4— Absolute frequency matrix (ABS statistical model)
Classes
one j W Sum
one .
Nll NlJ NlW
3 W
g i = Z _
5 | N;; N, j N.,, [ Nis N,
& j=1
LL
M .
N M1 N M N MW
M W M
Total number of — —_
features by class NZj - Z Nij NZZ - Z Z Nij
i=1 i=1 j=1
The total number of Y
training sample objects sz NZZ - Z sz

by class

1
=

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

table 5 — Matrix of conditional and unconditional p

ercent

(statistical models PRC1 and PRC?2)

age distributions

Classes Unconditional Feature
one i W Probability
one H.l Rl.j H_W
3 N.. N.
3 , — — 12
: ! P.||R = N Pw Fs N
g 3] 22
. PI\/Il PIVIJ' I:)MW
U ditional cl
" orobabilty B
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It should be noted that in the ASC-analysis andsafiware tools, the
intellectual system "Eidos" uses two methods fdcudating the matrices of
conditional and unconditional percentage distritmsi

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

2nd way: assz the total number of training sample objects by <l&s

used.

In practice, there is often a significant imbalameethe data, which is
understood as a very different number of objectstha training sample
belonging to different classes. Therefore, it wonddvery unreasonable to solve
the problem on the basis of the matrix of absdittquencies directly (Table 6),
and the transition from absolute frequencies toditmmal and unconditional
relative frequencies (frequencies) is very reaslenaivd logical.

This transition completely removes the problem atadmbalance, since
in the subsequent analysis, not the matrix of aibsdrequencies is used, but
matrices of conditional and unconditional perceatdgstributions and matrices
of system-cognitive models (SC-models, Table 9)pamticular, the matrix of
informativeness.

This approach also removes the problem of ensuhegomparability of
processing in one model of the initial data preseémh different types of scales
(nominal, ordinal and numerical) and in differentts of measurement [6].

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

Then, on the basis of table 7, using particulaeds, the knowledge given
in table 8, matrices of system-cognitive modelscaieulated (table 9).

Table 8 shows the formulas:

— to compare actual and theoretical absolute frecjas;

— to compare conditional and unconditional relatifeequencies
(“probabilities”).

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

When we compare the actual and theoretical absdhetguencies by
subtraction, we get a private criterion of knowleddchi-square" (IC-model
INF3), when we compare them by dividing, we getraxgte criterion: "the
amount of information on A. Kharkevich” (SC-modéidF1, INF2) or “return
on investment ratio ROI” - Return On Investment {86dels INF4, INF5),
depending on the normalization method.

When we compare the conditional and unconditior&dtive frequencies
by subtraction, we get a private criterion of kneede: “relationship
coefficient” (CK-models INF6, INF7), when we compahem by dividing, then
we get a private criterion: “the amount of informaton A .Kharkevich” (SC-
models INF1, INF2).
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table 6— Various analytical forms of partial knowle

dge 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; I\_Iij -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)

_ NN,

J

N. — paxmuueckas yvacmoma,

T — meopemudeckas yacmoma.

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

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

:
b
11

z|z

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, =W¥xLog, =

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;

j- value of the future parameter;

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

Mis the total number of values of all past parameters;

W- total number of values of all future parameters.

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

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

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

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

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 knaige are closely
interconnected with each other. Of particular ies¢nis the connection between
the famous Pearson's chi-square criterion withrémearkable measure of the
amount of information by A. Kharkevich and with theell-known ROI
coefficient in economics.

Probability is considered as the limit to which tieéative frequency (the
ratio of the number of favorable outcomes to theniper of trials) tends with an
unlimited increase in the number of trials. It iear that probability is a
mathematical abstraction that never occurs in w&acf{as well as other
mathematical and physical abstractions, such asthamatical point, a material
point, an infinitesimal point, etc.). In practioenly relative frequency occurs.
But it can be very close to the probability. Foaewle, at 480 observations the
difference between the relative frequency and griba(error) is about 5%, at
1250 observations it is about 2.5%, at 10000 olasiens it is 1%.

table 9 — Matrix of the system-cognitive model
Classes
one |... j W Significance of the factor

1 ¥ _
one 11y, |1j Ly %=2W_1Z(Il,-—ll)

j=1

Factor values
=
=
9
M
1
N
2
[N
M=
g
|
I
N—

. 1 W M _
Class reduction degree g. O (o} H=2——— [ =1
1 2j W \/(\NDM _1) ZZ( ] )
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The essence of these methods is that the amounfbahation in the value
of the factor is calculated that the modeling obyedl pass under its action to a
certain state corresponding to the class. Thiswallcomparable and correct
processing of heterogeneous information about tlhsemwations of the
simulation object, presented in different typesm&fasuring scales and different
units of measurement [6].

Based on the system-cognitive models presenteclmeT (they differ in
frequent criteria given in Table 8), the problemsdentification (classification,
recognition, diagnostics, forecasting), decisioppgut (the inverse problem of
forecasting), as well as the problem of studying ttodeled subject matter are
solved. area by studying its system-cognitive mti@l64].

Note that as the significance of the factor valug¢he degree of
determinism of the class and the value or quality thhe model in ASC
analysis, the variability of the values of partia 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 sour ce of information about the modeling object.

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

table 7— Clarification of the terminology of ASC an  alysis

No. Traditional terms (synonyms) New term Formula

one|1. Significance of the value of the The root of the >
factor (attribute). information power of —
2. Differentiating power of the value [the factor value — | |
of the factor (attribute). W 1 —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 2
class. information power 1 M
2. The degree of conditionality of the Z )
class. M -1 i=1

3 [1. The quality of the model. The root of the Y 2
2. The value of the model. information power of | 1y = zz( )
3. The degree of formation of the the model (VV -1 oo
model.

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

All the above calculations are carried out in m8de of the Eidos system.
The screen forms of this mode with the parametetisally used in this work are
shown in Figures 8:
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|_|:||IEI-§§§—|

CTB.IJ.MH WCNOAHEHWA NPOUECCS

War1-iuz 11: KonvpoeaHKe o6ydaiwei BeISopkM E pacnosHaeaemy -[oToeo
War 2-/ 1z 11: CuHTes cTaT.Monenu "ABS" (pacueT MaTpUUE a6CoNKTHEX YacTaT) - FoToBD
War 3-Aus 11: CunTes ctat.Monenei "PRCT" u "PRC2" (yon.Besycn. % pacnp.) - ToToso
War 4-% 1z 11: CuHTes Mmogenei sHaHui: INF1-INF? -ToToeo

HAHAMD LKA MO HACTHBIM K MHT EFPANEHBIM KPMTEPK A - MCTIONHEHKE:

War 56 1z 11: 3anaH4e mogend "INF?" B kadecTee TekyweR -ToToED
War 6-f 1z 11: NakeTHoE pacnosHagaHWe B Modenu "INF?" -ToToeo

War ?-/ 1z 11: MamepeHue 00cToEepHOCTU Moaenud: "Inf7" - MHTerpane e KaUTEpWIA: "CyYMMa 3HEHWEA
KOHEL WAKNA N0 HACTHBIM 1 MHT EMPANBHBIM KRIATERKAM - TOTOBO:

-FoToea

War 8- 1z 11: OdreauHerre Bl DostRsp# 8 B DostRasp-Totoeo

War 9-f 1z 11: TeuaTe CEOOHOA hOpMEl ND PE3YNETATAM BEEPUGUKELMK Modenei - ToToBo

War10-A 1z 11: CozpaHue goprel "JocToBEPHOCTE MOEHT.KNSCCOE B PasnHUYHb Mogensax" - ToToso
War 11-8 1= 11; "MpuceoeHye sanaHHoR modenu: Infl ctatyce Tekywer" - MoToeo

CHHTEZ H BEPH(PHKALIHA CTATHCTHYECKHX H CHCTEMHO-KOTHHTHBHBIX MD.I].EHEI’! YNELHD 3ABEPIUEHH m
[pOrHoS BRPEMEHH MCNONHEHHR
Havano: 20:14:52 Oxonvanue: 1:00:48
100%

Mpowno: 4:45:55 Ocranocs: 0:00:00

Picture 7. Screen forms of mode 3.5 of the Eidosstem,
in which the synthesis and verification of 3 statiscal
and 7 system-cognitive models
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Figure 9 shows screen forms of mode 5.5. "Eidostesys, which display
fragments of statistical and system cognitive mededated in the 3.5 mode:

2 3 5 5 10,
MAKDUMAN, .. (MAKTUMATL. (MAKDUMANL . (MUHUMAT. (MYHUMAM.. (MVHWMANG.. |CPERHAR |CPEAMAR |CPEOMAR  ||ATMOCWEP.. ||ATMOC®ER.
TEMTIEPAT.. ||TEMMEPAT.. |TEMTEPAT.. ||TEMIEPAT.. ||TEMMEPAT.. |TEMMEPAT.. |TEMIEPAT.. |TEMIEPAT.. ||TEMMEPAT.. |IABMEHME | DABAEHVE

13 273¢ ¥ 1 1 2

TEMIEPATYPA/322.0000000, 03333 &

2| MAKCAMANEHAR TEMNEPATSPA /303393333, 21 33333 13463 0 9743 sere 15 10626 282 5 211 i i

3| MAKCHMANGHAR TEMNEPATUPA3/3-(21 3333333, 42,01 9998 520 a7z B s34 23 1385
4| MUHAMAIGHAR TEMNEPATUPA/3-:33 7000000, 140 unnnn 380 M e 367 o 3 af fi
5 ) S7000000)  ee6 Ere) 520 11088 166 10238 | ea 201 1800 240 |l
6 4000000 a7z a7 13355 1211 12145 B 1923 i
7 | CPEDHAR TEMNEPATYPA1/3(27.3000000, 6 1665667) sie 15 367 166 55 52 =

8 | CPEDHAR TEMNIEPATYPA2/3:(8 1666667, 11.5666667) eae 10628 35 61 10238 1211 1511 226 1849 21

3| CPEMWAR TEMNEPATYPA3/3(11 5665667, 313000000} | 2826 | ssed sat 11| | 1ze ess 185 I
10| ATMOCPEPHDE JABMIEHVIE-1/3(989 1000000, mmsaaaaaa) 2 356 723 201 78 226 o5 1081 |

ATMOCEPHOE 76666 16 2211 1385 5 1800 1523 2 1848 1858 388
ATMOCPEPHDE BABNEHHE 3/3-(1024 7666667, |o<2 60000, e 157 E 224 38 217 25 !
'CKOPOCTE BETPA1/31,0000000, 10.3333333) 1207 13081 98e2 01 10880 13128 as7 s 12571 1063 a8 =l
CKOPOCT BETPA2/3-10 3333333, 196666667} 2 165 e 10 15 = 15 15 5 B 7 I
'CKOPOCTL BETPA-3/3-(19 6666667, 29 0000000) 3 12 1 1 1 u I
GCATIKI1/3(1,0000000, 100 6666667 B 3328 1210 70 2394 2351 9 2182 1982 236 632 2= I
‘DCAMKY-2/3-(100 6665667, 2003333333} 3 58 1 a 3 o) 2 I
OCAZKW-3/3 (200 3333333, 300.0000000) & s s s 1 i
IPPEKTHBHAR TEMTIEPATUPA1/3-(31 6000000, 9 93333, ase 170 st ais [ S50 1 1 -4 i
3PPEKTUBHAR TEMMEPATUPA 2/3:9 9333333, 11.733333. soe 12085 o4 s 10253 268 s 10381 2851 01 2076 i
3PPEKTHBHAR TEMIIERATUPA3/3(11.7333333, 33 40000 1210 a0z 151 10087 10239 718 1572 =l
T
_—

TEMNEPATYPA1/3220000000,-0.3333.. | 100.000 ee.7es| e, 97.126] v 0.185)
MAKCHMATIEHAR TEMTIEPATUPA2/30 3333333, 21 33333 100,000 11.215| es.1ea| 27.538|  2.e1a| 92.323| 22.035| 32.9%2| se.e1s| e1.5es| se.008| 78.138
333, 43,0000 2835 12,482 0.308| 77.305| s6.ees|  36.a5 10636 s.sa1
MVHMATEHAR TEMMEPATUPA1/3(337000000, 140000, |  27.216|  0.356 100000 ee.e5 o.ss8| 12,157 1.6s6|  4.739
) 57000000} 72.122|  72.336|  3.200 100000 31.144|  es.950|  5.095| 1s.594| 47.e85| e7.e43| 4s.137| 73.934]
4000000 27.501| _ s6.730 100.000 10.520|  oa.357| e13ia| sias 54203 21.327
'CPEIHAR TEMTIEPATYPA-1/3-(27.300000, 6 1666667) sr.s21| o1y es.748|__ 1.502 100000 1383 14902  2.052|  7.109
(CPEHAR TEMTIEPATUPA2/3-(8 1656667, 11.5666667) s2.079| 78307 o.3s0| 14252 sz.663  s.067 100.000] 20.507|  49.1e9| es.0s8| se.0a5| 4.2
I (CPEIIHAR TEMIIEPATUPA3/3 (11 5665667, 31.3000000) | 20.982] s.228|  s0.933 | to0.000|  79.083| s9.a2e] s1.303|  18.009
ATMOCPEPHDE JABIEHVE-1/3{983.1000000, mmsaaaaaa) 0.106|  2.683 1e1s|  ese 1.963| 6.ee5| 100.000) aata| 122
ATMOCEPHOE 11,33 1s.415 e.at1| 6.2s1| 1e.3%8|  s.7s6|  16.063 14527 100.000) 15.223) 3.318
| ATMOCPEPHOE [ABNEHUE 3/3-1024.7666667., |wsnnnn 77| 1.166 7203 2.027 7.28|  1.ees| 100,000 1.016|  0.4m
( 'CKOPOCTE BETPA-1/3-1.0000000, 10.3333333} 94.943|  97.119| se.430|  93.692] 98.293| 93.246| 96.se1| se.2es| 9s.890| 9s.08s| 96.471| 100.000)
CKOPOCT BETPA2/3-10 3333333, 196666667} 2.050|  1.225| o.1es| 2.3 0531|2018 1573|0291  o0.278|  o.1e6| 0.3
'CKOPOCTL BETPA-3/3-(19 6666667, 29 0000000) a.220|  o.089) 6.234] o.1e8|  0.127]
GCATIKI1/3(1,0000000, 100 6666667) 23.206| 24.709| 12.101| 16.355| 21.667| 17.302| 17.07| 2a.16e| 1s.4s6| 21.ese| 16.eas| s.eoa| 13.ses| 20.a7s|0| ff
‘DCATIKH:2/3-(100 6566667, 2003333333} 0220 o.431| 0170 0.398|  0.255 0.426|  0.227] 0.133) 0.308| o.988)
OCAIKA-3/3(200 3333333, 300 0000000} 0.007) 40 0.037 0.039) 0.027 0.021
IPPEKTHBHAR TEMTEPATUPA/3(31 6000000, 999333, | e2.e11|  1.262 89,46 s.e38 93,433 a.608 2.953| 29012  s.e08| 27.ace | |l
IPPEKTUBHAR TEMNEPATUPA /399930333, 11739033, | 37.188|  €3.725|  8.741| 10.514| 92.796| 24.476|  6.567| 95.336|  13.345 s5.221|  70.508| sa.204| es.sal |
3PPEKTHBHAR TEMIIERATUPA3/3(11.7333333, 33 40000 5.013| s0.259 1.3e7| 715.524 50.055| 41220 ar.z08| 3.3t

1 4 5 6

MAKDHMANE.. MAKCUMAN... (MAKDAMAN.. || MAHWMANBH... | MAHUMANH... | MAHAMANEH... |CPEHAR FEOHAR E H)

TEMTIEPATUPA | TEMIEPATUPA | TEMIEPATUPA | TEMIEPATUPA | TEMIEPATUPA. | TEMTEPATUPA, | TEMIEPATUPA TEMIEPATUPA | TEMMEPATU

13 1731 231 1 3
7 {10063,

10248}

TEMIEPATYPA1/322.0000000, 03333
2| MAKCAMANEHAR TEMNEPATSPA /3403393333, 1 33333 0.267 ~0.738) 0.229) -0.31¢) ~1.390) 250 0.419 0.271 0.
3 420000 (X 1231 0.284 6319 0.207 EX
4| MUHVMANEHAR TEMNEPATYPA1/3:33.7000000, 14 0000, 1.307 1.913] 1.73¢ -0.
5 ), 57000000} 0.226] T 1 0.382, | et 0326 -1.020 EXTIEEE
6 4000000 0224 0.764 0.273) 0.160) EX N
7 | CPEDHAR TEMNEPATYPA1/3(27.3000000, 6 1665667) 1.38] 1.73¢) -0.166 1.607 EE il
8 | CPEDHAR TEMNIEPATYPA2/3:(8 1666667, 11.5666667) 0.135 -2.291 -0.552 0.326] -0.764) 0.361 0.9 |||
3| CPEMWAR TEMNEPATUPA3/3{11 5665667, 313000000} | - 0.313) Y 0.273| i 0.319 0.169 —o.d | ||
10| ATMOCPEPHOE JABMIEHME-1/3{389 1000000, 1006 9333333 1633 0.207] EXT 0.160) ~o.a11] 0.169 1,400 I
-0.151] 0073 ~0.310) ~0.001 ~0.057 -0.242] -0.009 -0.052 0.8
0.7 0.229 0.269 0.220) 0.254] |
CKOPOCTS BETPA1/3.1. 0000000 103333339) -0.014] o011 -0.015] -0.002] 0.00¢] -0.013) 0.008 0.028 —o.d |
CKOPOCT BETPA2/3-10 3333333, 196666667} 0.40¢| ~0.727) 0.475] 0.23¢] -0.435] 0.5¢1] 0.43 0.565 o ||
'CKOPOCTL BETPA-3/3-(19 6666667, 29 0000000) 0. 600) 0.633] 6.344) 0.529) 0.524)
GCATIKI1/3(1,0000000, 100 6666667) 0.037 -0.261 -0.122 0.00¢| -0.073) -0.103] 0.0s3) -0.146 -0.025] ol
‘DCATIKH:2/3-(100 6566667, 2003333333} -0.206] -0.313) 0.07¢] 132 0.107) 0.125 0.
OCAIKA-3/3(200 3333333, 300 0000000} 0.286, 0.253 0214 o
IPPEKTHBHAR TEMTIEPATUPA1/3(31 6000000, 9 93333, 121 1.as) 0.160) 1464 0.048 1225 0.
3PPEKTUBHAR TEMMEPATUPA 2/3:9 9333333, 11.733333. -0.163 -0.205 -0.772 0.250 -0.574 -0.354 0.262 -0.470 -0.353 -0.
3PPEKTHBHAR TEMIIERATUPA3/3(11.7333333, 33 40000 0.377 -1.5%6] 0.201] 0.319 0.230 0.0,
T o R

Tt oo e ——————
D O O O GO O O G 2
HAKCUNATIS | MAKCUMATIS | AKCMATS | MVHAMATEH. || iane, | iaaneH. |cremin | creian|ceea ATHOCPERH
TEMTIEPATUPA | TEMIIEPATUPA, | TEMTEPATUPA | TEMITEPATUPA | TEMITEPATUPA (TEMTEPATUP, | TEMITEPATUPA (TEMMEPATUP TEVIEPA BEHiE

13

TEMNEPATYPA1/3-220000000, 0.3333 1290056 4 -s46.972|  3s6.449) 734400 488581 211443 g -62.615
2| MAKCAMANEHAR TEMNEPATSPA /303393333, 21 33333 745107 e156.322|  -s366.466|  -183.063 3527363 273.638  4sez.sea|  ame2.207| 277954 5.
3| MAKCHMANEHAR TEMNEPATHPA-3/3:21. 3333333, 430000 -s46.96e| -sae6.619)  605e. ~i69.613| -4073.675|  4ses.es0|  -211.ee4| -454s.624 257528 2336
4| MUHVMANEHAR TEMNEPATYPA1/3:33.7000000, 14 0000, 3s6.443|  -1e3.072|  -169.620) 420,697 -1e3.180|  -227.743 357,677 -136.401]

5 ) S7000000}  375.964|  3757.504|  -4073.646|  -109.177|  s1as.71s| -sess.1o2|  -70.315|  s125.7a8|

5 a000000}| 734.377|  ss27.a0s|  ases.s11|  227.736|  5e39.037|  s2s4.394|  -2ea.42|  —494s.472|  5355.353
7 | CPEDHAR TEMNEPATYPA1/3-27.3000000, 6 1665667) ase.sel|  -21s.eas|  -aiiees|  ss1.en 70,318 -284.491 sa1.60d|  -2a6.5e9)  -271.369
8 | CPEDHAR TEMNIEPATYPA2/3:(8 1666667, 11.5666667) 211,456 4382.493|  -4549.564|  -136.397|  s125.780| -4944.531|  -246.563|  6175.553|  -5684.585

"3 | CPEMWAR TEMNEPATUPAQ/3(11 5665667, 313000000} |  -702.086|  -4062.281| 4307595  -217.703| -4995.467|  s3ss.943|  -271.362| -seea.sse|  s288.761

10| ATMOCPEPHDE JABMIEHVIE-1/3(989 1000000, mmsaaaaaa) ~e2.615|  -217.977] 257.624 20,038 -318.040 258,156 25,01 -s1s.597 257,658
ATMOCEPHOE 76666 -e1.711] e221| 233,032 33685 .05 -2s0.012 35,048 -34.505|  -219.363)
ATMOCPEPHDE BABNEHHE 3/3-(1024 7666667, |wsnnnn 82.308| e.525|  -108.636 26.320) 102.771|  -145.942] 32.154 30.502|  -199.518,
'CKOPOCTE BETPA1/31,0000000, 10.3333333) -38.230 225,238 -13.066] 35,624 215997 ~20.240] ~33.760]

CKOPOCT BETPA2/3-10 3333333, 196666667} 16.259) -66.563 5.359) 61686 -68.540 10.452] 55507

'CKOPOCTL BETPA3/3-(19 6666667, 29 0000000) 2.182) ~6.033) 0.740) 7.211] ~8.100 0.674 .79
GCATIKI1/3(1,0000000, 100 6666667 24.308] 456,240 -8%8.040) -20.766 42,877 -439.391 -22.382 328,637
‘DCATIKH:2/3-(100 6566667, 2003333333} = 12.325] -16.528 ERT™ 5.605 11.017) 1203

OCAKA-3/3(200 3333333, 300 0000000} ~0.302 ~1.964 1624 ~0.0%4] 2,427 2,079 “0.117

IPPEKTHBHAR TEMTIEPATUPA1/3-(31 6000000, 9 93333, 800,913 -3%0.052|  ~411.111|  3es.299 106,423 -ss1.984) 7526

3PPEKTUBHAR TEMMEPATUPA 2/3:9 9333333, 11.733333. -2u1.ass|  4131.66|  -aazs.7s6|  -1e7.412  s2s2.7e4| -3evm.4ns|  -255.323

3PPEKTHBHAR TEMIIERATUPA3/3(11.7333333, 33 40000 s61.483| -4295.035|  4se1.oas|  -174.120| -4359.272|  4e57.526|  -217.506| -4706.288|  5042.323

[ kil

Picture 9. Screen forms of mode 5.5 of the Eidossgm, with frabments 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 tB&dos" system is
carried out by solving the problem of classifyingjexts of the training sample
according to generalized images of classes andtioguthe nhumber of true and
false positive and negative solutions by Van Riggh@s F-measure, as well as
by the criteria of L1-L2-measures of prof. E.V. seko, which are proposed in
order to mitigate or completely overcome some @f shortcomings of the F-
measure [8].

The reliability of models can also be assessedobyng other problems,
such as forecasting problems, developing contratisdmns, studying the
modeling object by studying its model. But it ismadaborious and even always
possible, especially on economic and political ni&de

In mode 3.4 of the Eidos system and a number adrsttihe reliability of
each particular model is studied in accordance widse reliability measures
(Figure 10).

€ 34 O6obLGopwa 1o A0: 7 npu Texyuuas Monenw: TINFL"

1. ABS - HACTHSI KPHTEDUFE KDMMHECTED BCTREY CoMETaiiL “nac... | Koppenaun afc sacror ¢ ofp... 19776 | | | 5 | .30 ki 8744594 0.050 |
1. ABS - uaCTHEI KpUTEPUl KOMUYECTED BCTPeY coueTamuit "kaac, . | Cumia abc 4acTor no npusHax .., L0043 v 3. 9892.542 0.942 1.000 0.870

2 PRCT - YacTHetl KpUTEpUE Uon BEPORTHOCTE i npuaraKa cpen...| KoppeAsusa yon T uacTar ¢ o... 13776 | | -00 : 235299.361 | 6.768 | 168744.451 0.050 0583 1.000 0.757
2 PRCT - HACTHEN! KOMTEDIE UCIL BSCOATHCTE 0 NDHHEKS COE...| Cuviba YCALOTH HACTE 10 N | B 148023.359 | 0.572 1.000 0.727
3 PRC2 - aCTHEI KRHTEPHI YCADEHaA B2ROATHOCTE: 10 NPHIHAKA... | KOPREARLHA oA OTHYACTOT € 0., | | .00 z 235898.723 | £.768 |162744.207 0.080 0.583 1.000 0.737
3. PRIC2 - YaCTHLIA KBHTEDHF: YCNOEHAA BSPORTHOCTE FT0 MBHaHaK...| C4hMa YCILOTH 4aCTar o .. 0.491 1.000 || 0.68E | 170266.097 | 130s54.722 | 0.567 1.000 0.724
4. INF1 - 4GCTHEIR KQUTEPHIL KDMMABETE SHAHHA 10 AXGPKEEHAY, B..| CoMaHTHNECKHA PESTHGHE SHa... 547 2083 | 0.766 | 0.930 0.840)| 11791.307 | 44109.863 | 12775.577 | 2440.440 0.766 0.915 0.846
4 INF1 - 43CTHbIF KpUTEPHE KDAMHBGTED SHBHHA N0 A XAPKEBHAL. B .| Ciibia cHart 51757 0.639 0.e27 | [NGNRE e 12250.941 | 2702.555 0.704 0.915 0.796
5. INF2 - 4aGTHAIA KEUTEpHIE KOVBETE SHBHMA N0 A XBPKEBHIY, B .| CoMGHTNECKWA PEGOHENS 3r.. B660L. 20844 | 0782 0.930 | NGRESE 13207.250 | 2440.053 0.760 0.915 0.842

5. INF2 - 4BETHEIR KEHTEPHIL KOMYBETED SHAHA 10 A XBDKEBHMY, B..| Cubiba SHaHHA ha2en 54682 0.629 0.617 0.711 2821.490 | 2720.346 0.693 0.914 0.789
6. INF3 - 45CTHuIf KpMTEpHit Xir KBaIpaT. P3SHOCTU My HaKTHY,. | CoMerTiecxul pescHans ra | sesio | o.eev | o.es1 |[L0u#BR2| 154245.714 | 84147.671 | 40664.086 | 6531.671|  0.73L | 0.959

6 INF3 - 4o KpUTepvt Hiticoanpar, pasHosTi Heray barTh, . | Carmia sHarith 1 32510 0.697 0.89T | 0.782 |131661.582 | 12272.562 | 2360.781  3154.302 | 0.982 | 0.977

7 INFA - wacrron xpwapmii Al [ﬂ‘éluvnﬂn{r\vcxmwll BepoATHO. .-L‘.srwaﬁ'rwecm;ﬁpezmanc aHa. 47958 | 0.873 | 0.840 | 0.856 | 57072.333 | 28957.428 | 7117.439 | 3983992 | o.8es | 0.935 | 0.911
7. INFA - uscre kpumepuat RDI (Retun On Investment]: ssposmro... | Civiva sramil 37089 | o.609 | o.e76 |[LNGadESN|  509.208 | 7s.382 | | | se | o.ses ||6a8iL
8 INF5 - uscrrisit purepuc RO (Retum On nvestment]; ssporTro... | Comarmumeckui peaowanc ara... * 47864 | n.ees | o.m40 Do8sds| sezoe.577 | 282a3.068 | 7 0.934 0.911
8 INFS - uacrreit kpurepuit AOI [Fetum On Investment]: seposmwa... | Cuvva asamstt 42974 a.587 0.856 | B.704 0.987 a.806
3 INFE - 4CTHLIA KPHTEPHIA [33HYCN H G829C BEPOATHORTEF; Bep.. | CEMEHTUMBCKMH PESOHAHC THa... 3 33189 | 0.660 0.g89 0.757 0.958 0.845
3 INFE - 4CTHLIR KPHTEPHI D33HICN H G229Cn BEPOATHOETER; B9 | CuMMa SHaiA | 32510 0.624 0.z01 || 0uasd 0.977 .817
0INFT - 4aCTHLIF KpHTeRIA: PasH.UCH 2 aUeMLBEPRATHOTTR, B2... | CoMaHTHIEEKH PRacHaHe aHa.. 12 3e6ll | 0.647 | 0.871 0.742 | 0.925 0.823
10LINFT - MACTHEN: KpUTEDHE: DaSH 4oL U Gesyen BeposATHOCTEN Be... | Cuiva sHankit | 39120 0.608 0.269 || 0ugis | 71074.026 | 0.975 0.204

MomMows N Mepar ROCTOBEPHOCTH Mareowe N0 YACTATHEIM PACTIREREAEHHANM TPRTNFPFN ‘ (TR-FPLTH-FN | (T-FI(T+FI100 3a0aTk MHTEPBAN CTASKUEAHIA.

il

Freabistr00U0Z1p5

Yucno TP,TN,FP,FN peweHui B mogenu: 6. INF3, MHTerpanbHbIA KPUTEPUI - CYMMa 3HaHWIA
"Ci HUTUBHLIA aHanus KnuMaTa KpacHogapa 3a 1933-2020 roabi™

771822

68606.4

50030.6

s14548

42878.0

34303.2

100 90 80 70 &0 50 40 30 20

70 50 % 100
Y poLusHui Fe) 4 oppansuy ac NTE: 55 topua coaaana: 07.03.202213:39:56.
i Pt (10 % peweni a5 o aen VinTepsan crsxneanin = 17

Picture 8. Screen forms of mode 3.4 of the Eidossigm, with information on the results
of assessing the reliability of statistical and sysm-cognitive models created in mode 3.5

Figures 11 show screen forms with help modes 3.4:
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)

Tomous no pexuvan: 3.4, 4.1.3#: Buasl NpOrAosos ¥ MEPEl AOCTOBEPHOCTH MoAeneH B cucTeme "iigoc-X++"

[

Morowe o pesuman: 3.4, 4736, 4137, 4.7.3.8, 41.3.10; Buabl NporHosos W Mepel A0CTOBEPHOCTH MOLENEH B CHCTEME ' FRa0C-H:++"

NOADKMTENBHBIA NCEBAONPOrHOS.

Mpeanoaosut, MoLes A38T TakoH NPOrHoS, 4T0 BbiNaneT Boel W1 M2 W 3, M4 1 B, 1 B MNoHATHO, YT0 WS BCBro 3TOMD BEINAGET NHWE YTo-To oaHo. B aTom ciydse mogens He

NPEACKAKET, HTO HE BLINAMET. HO 33T0 0H3 00A3ETENEHO NPEACKSHET. HTO Bbinaaet, oHako NpM 3T0M 04eHs MHOMD OfBekTOE GULeT OTHECEHO K KAACCaM, K KOTOPEIM OHW HE OTHOCATCA.
Toraa EEPOATHOCTE MCTHHHO-NOAGKHT EAEHEL: PEWEHMA Y MoLeaq Gy0eT 146, 8 BEPOATHOCTE NOKHO-NDNOHHTENEHER: PeLeHHE - 578, AcHO, YTo Takoi NporHos Gecnoesed, NoaTory oH

W HE3EaH MHOM NCEEAONPOrHOZ0M,

OTPULATENEHBIA NCEBAONPOTHO3.

MpeacTasum cede, 4T0 Ml BEIGPACHIEAEM KYOUE © B rpaHamMu, M MOLE b NPEACKASHIBAST, YTO HHUYEMD HE BEINANET, T.6. HE BEINAneT HM 1. HW 2, i1 3, i 4, i B, Hu B, HovTo-To us

3TOMD; BCTECTEEHHD, 06AZETENLHO BRINANET. KOHEYHD, MOLe b He NPRACK33AN3, YTO BLINALET, 33T0 0HA OYeHE XOPOLWO NPBACKAZaNa, 4O He EINaaeT. BepoATHOCTE HOTHHHO-OTPHUATE /b
Held PEWEHMIA Y Moaend Gylet 576, a8 BEpoATHOCTE NOKHO-OTPMUATENEHEIX PeLeHHE - 176, Takoll NpOrHos ropasno AocTOBEpHEE, Yen NOADKHTENLHEIA NCEELONPOrHOS, HO ToxE GeCnoneseH,
WAEANEHBIA NPOTHO 3.

Ecnu B cnyuas © RYGHKOM Mkl NPOrHOSHDYSM, YTO BEINALET. HANPMMep 1, M COOTESTCTESHHD NPOrHOSHPpYeM, 4To He Beinadet 2, 3, 4.5, W B, T0 370 MaeabHE IR NPOrHOS, MWW,

BCM oH ooyl ecTenAeTcA, 100% A0CTOESPHOCTE MABHTHEMK UMK M HE MABHTHEMEAUMW. MAeansHeIi NPOrHoE, KOTOPEIA NONHOCTEID CHAMAST HEOMPEASNEHHOCTE O GUUWENM COCTOAHWM OfbekTa
MPOrHOZMPOESHUSA, HA NPAKTHKE YW13ETCA NONYHHTE KPAIHHE PEAKO M DOBINHO Ml HMESH 4810 C PEankHEIM NPOrHOZOM.

FEANBHEIA NPOTHO 3,

Ha npakTike Mel 4aWE BCEro CTANKHESEMEA MMEHHO C 3THM BUAOM NPOrHO3a. PeanbHeIi NPporHoS YMEHEWSET HEONPEAeneHHOCTE 0 GYAYWENM COCTOAHMK DEBEKTA NPOrHOZUPOEAHHS, HO HE
NOHOCTEHD, K&K MO8ankHEIR NPOrHOE, 8 OCTAENAET HEKOTOPYID HEOMPBLENBHHOCTE HE CHATOM. HanpHmep, 4nA HrpansHOro kYOMKa ABNasTo TakoH NPOrHOS: Benanst 1 und 2.1,
COOTEETCTEEHHD, He Bbinaaet 3. 4, 5 uau B. [oHATHO, YT0 NDAHOCTEID HA NPAKTHKE TaKOH NPOTHOS HE MOKET OCYLIBCTEMTECA, T.K, BAPHEHTE! BEINALEHUA KYOHKE ANETEPHATHEHEL. T.8.

HE MOGKET BBINACTE OOHOBPEMEHHD M 1. 1 2, [0aToMY Y PEanbHOro NPorHOSa BCerna GuieT oNpeaeneHHan OWUMEKa MOBHTMAHE UMM, COOTEETCTEEHHO, BCAM HE OCYWECTEMTCA OOHH HAK
HECKOMBKD WE NPOTHOSHPYEMET: B3PMEHTOE, TO BOZHMEHET W OWMOKA HE HOBHTMPHKALHM, T.K. 3TO HE NPOrHOSMPOEANock Moasbi. Teneps npenctasmTe cele, 4o y Bac He T kySHk 1
MPOrHOS 8o NOBEASHWA. 3 THICAYM, TOMa MOMKHO NOCHWT 3T CPEAHEESEREHHEIE ¥PAKTEPUCTHEH BCEX 3THY BHL0E NPOrHOS0E,

TarHr 06pasom, 8CM MPOCYMMHPOEATE YHCAD BEPHO HABHTHPHUMPOBAHHE W HE MOSHTHEHUMPOBAHHET 0FLEKTOB W BBMECTE YHCA0 OWMOOUHD MAEHTMEHUWHPOEHHEI H HE
WIBHTHPHUMPOEHHEI OFEEKTOE, @ 3aTEM PA3ARNHTE HA YWC/0 BCEK OOBEKTOE TO3T0 M GUIST KPWTEPHI KAYSCTEA MOASM (KNSCCHEMKATOPE], YHHTRIESIOWMI Kak &8 CNOCOOHOCT b BEPHD
OTHOCHTE OFBEKTEI K KASCCAM, KOTOPEIM OHW OTHOCATCA, Tak M 88 CNOCO0HOCTE EBPHD HE OTHOCHTE OBEKTEI K TBM KAACCAM, K KOTOPEIM OHW HE OTHOCATCA, 3TOT KPHTepHIA NPeanokeH 1
peanusoeaH B cioTeme 'Jinoc! npod. E.B.Myuenko & 1934 rogy. 313 Mepa QocTOBERHOCTH MOQenH NPEANDNar 38T 463 BapWaHTa Hoprupoekw: 11, +13 {0, 1}
La=[ TF+TN-FP-FN]/[TP+TN+FP+FN] [Hopruposka:; §-1.+1})

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

rie KonH4ecTB: TR - MCTHHHO-NONDKHTENLHBIX PEWEHIHA; TH - MCTHHHO-OTPHLATEALHEIK PELIEHUE; FP - nosHO-N0No#WTENbHEK pelieHuiE; FN - n0#HO-OTpMUATENEHEIR PEWEHKI;

KnaccuMeckan F-mepa gocTosepHocTH Mogenei Ban Pustieprena [konoHka BbineneHa Apo-ronydeit @oHom):
F-mera = 2*[Precision*F ecall)/[Precision+Recall] - nocTosepHocTE MoEm

Precision = TPATP+FP) - TouHoCTE Mogenm;

Recall = TRPATP+FN] - nonHoTa moenn:

L1-mepa npow.E B IyueHko - HEYETKOE MYNETHRNACCOE0E of0fUeHWs knacokieckol F-epel o yietom CHMM yposHel croncTea [konoHKa BhIAENEHA APKO-3ENEHLIM POHOM]:
L1-mera = 24(5Precision"SRecall/[SPrecision+SRecall)

SPrecision = STR/STP+5FF) - TOMHOCTE © Y4ETOM CYMM YPOBHENH CHONCTEA;

SRecal =S5TP/STP+5FN] - n0AHOTA C Y4ETOM CYMM YPOBHEN CHONCTEA;

STP - Cymma MOAYNEi CHOACTEA METHHHO-NOADKUTENBHBIE pEeHKE: STH - Cytia mMoaynel cROacTBS MCTHHHO-OTPHULETEABHB PELIEHE;

SFP - Cymma Moaynedt cHoncTea NOHHO-NON0KKMTENEHER pEWeHWE; SFN - Cymia MOaYNei c¥oncTEa N0KHO-OTPUUATENLHBIX PELLEHIIL

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

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

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

ATP=5TP/TP - CpeaHes MOAYNEE CHOLCTBA HETHHHO-MONOMHMTEABHE pelueHui; AFM=SFNAFN - CpeaHes Moaynedl croncTBa METMHHO-OTPULETEAEHBIR PELUEHME;
AFP=5FP/FP - CpenHes mMonynel cOCTES NOMHO-NOAOHMTENLHE peweHE AFN=5FN/FN - CpeqHes Moaynei cXoncTEa N0MHO-OTPUUATENHBIX PELLEHIE

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

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

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

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

(9]

Momous no pexumy 3.4, (C) Cucrema "SHAOC-K++"

(o

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

Mo HakaTkio kHonok: [TRTM.FPFN], [ITP-FPLITH-FMIL [T-FIAT +F]*100] orofipaxaiorca rpa®HkM YAcTOTHER PACIPENEeHMA L0A MOLEIM H WHTEMPAEHOrO KPHTEPHA TOH CTROKH, HA
KOTOPOR & 3KPaHHOR fopre 3.4 cTout kypcop. [0 kavky Ha kHonke: [[T-F]AT+F)*100] BeiBonATCA rpadiky YacToTHe pacnpegenesqi: [TP-FP)/TP+FPI100 b [TH-FM)ATH+FHT 00
rae

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

Nuyuerko E.B. MHESPMEHTHOE OTHOCHTENEHD OEBEMOE AaHHEIK HEYETKOE MUNETHKNACCOB0E ofobweHue F-repel 4ocToBEpHOCTH roaeneil BaH Puzstepreda & ACK-aHanuse u cucteme "Ingoc”

¢ E.B. NMyuerko ¢/ MonuTemaTHIeckME CETEEMM 3AEKTPOHHEIN HEYYHEIR #ypHan KUSaHCKOra rocyl apcTEEHHOMD arpapHoro YHUEEPCUTETa [H ayuHei wupHan KysMAY) [3aekTponHen pecypc]
- Kpacrogap: KyeMad, 2017, - Ne02(126]. C. 1 - 32, -IDA [article 1D]: 1261702001, -Pesxir goctyna: hitp://ej kubagro. ru/2017/02/pdf/ 0. pdf, 2 ynn

MpurepHee rpadusu TR.TN.FPFN, a Takske F-mepel W kputepres L1, L2 npu ysenHieHuW 0fbema BbIG0pKH:

Honwiectao
peWEHMA ™ T FP FN

swopia Ban LS L2- mop npods.E BNy
0 o7 a6ueMa mGon:

"
F_MERA

B e

Obnen puibopru

Picture9. Screen forms Helps of mode 3.4 of the Eod system,

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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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 Iglythen:

— identification of an object with a class is rblg i.e. the model refers
objects to the classes to which they actually lgglon

— forecasting is reliable, i.e. those events thapaedicted actually occur;

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

— the study is reliable, i.e. the conclusions ot#dias a result of the study
of the model of the object of simulation can bdtig attributed to the object of
simulation.

Technically, the selection of the most reliable o carried out in
mode 5.6 of the Eidos system and is fast (Figuje Tl&s is necessary only for
solving the problem of identification and predictigin mode 4.1.2), which
requires the most computational resources andftreres solved only for the
model specified by the current one. All other ciltans are carried out in the
Eidos system in aII models at once.

'56 BuifpaTs Moasnh iei

Sa0,3HTE TEKYWUHD CTAT. MOGENE WK MOGENE SHaHMA

CTatucTHyeckue Gazel:

" 1. ABS - yacTHEIA KPUTEPHI, KONMYECTED BCTPEY COMETaHME: 'knacc-npraHar’ § 0fbekToE 00YY. BEIGOPKM

™ 2 PRCT - 4acTHRIH KpHTERHE: Yo, BEPOATHOCTE i-70 MPMSHAKS CRPE0H NPHSHAKOE OFBEKTOE M0 KNacca

" 3 PRCZ - yacTHRIN KOWTEQME YCN0BHAA BRpOATHOCTE M0 NPMSHAKE Y OFBEKTOE [-ro KNacca
CUCTEMHO-K O HUTMEHEIE FOgenit [B askl SHaHME):

{4 INF1 - qacTHe KpUTERHI; KOAMYECTED SHaHME N0 A Xapkesiyy; BepoaTHocTH Mz PRCT

™ B, INF2 - 4acTHBEIH KpHTEPUE; KONMYECTED SHAHWE N0 A HapkeEnyy; BeposTHOCTH Ws PRCZ

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

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

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

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

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

Ok Cancel

http://ej.kubagro.ru/2022/03/pdf/11.pdf
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[*) 5.6. Bubpats mogens

CTEI.IJ.MH WCMOAHEHHA NPOLECCS

OMNEPALAH: MFACBOEHME MOOENK "INF3" CTATYCA TEKYSWER MOOENA:

1/7: KonupoBaHKe B MACCHEL MTOMOELNX CTROK M CTONBUO0E TEKYWER MoaenH-[oToED

2{7: MepeHOC HHpOPMELMIK M2 TEKYWER MOOENM B Bazkl knaccoe: Classes W Gr_ClSc-ToToeo
3/7: MepeHOC HHQOPMALAI M2 TEKYWER MOOENM B Bazkl NpyaHakoe: Attributes 1 Gr_OpSc-MoToeo
47 PacueTt SHaYMMOCTH KNECC.M ONHC.wKkan-Cepoc cyMMaTopos - [oToeo

/7 FacdeT 3HAYMMOCTH KNECC.M ONHE WKkaN-HaKkonAeHKWe AaHHEX - [0TOEC

B/7: PacueTt 2HaYMMOCTK KNacc.M onyc.wkan-dopacueT - MoToED

{7 3anuce MHbopMauMKM O TEKYWER Mogenk- MoToEo

Bueop moaenn 3HanHi "INF3" B kavecTee TEKYLEA Npowen yenewHo!l!

HDDFHDS BpErEHH MCNONHEHHMA

Havano: 01:02:03 Orkonuanue: 1:02:03

Mpownoe: 0:00:00 Ocranocs: 0:00:00

Picture 10. Screen forms of mode 5.6 of the Eidogstem:
Setting the current model

3.6. Task-6. System identification and forecasting

When solving the identification problem, each objgicthe recognizable
sample is compared in all its features with eacthefgeneralized class images.
The meaning of solving the identification problermslin the fact that when
determining whether a particular object belongsatgeneralized image of a
class, everything that is known about objects & thass becomes known by
analogy, at least the most essential about themhaow they differ from objects
of other classes.

The tasks of identification and forecasting arenrglated and differ little
from each other. The main difference between thethat when identifying the
property values and the object belonging to thesclafer to the same moment
in time, and when predicting the values of thedextefer to the past, and the
transition of the object under the influence of sinefactors to the state
corresponding to the class refers to the futurgufé 3). ).

The problem is solved in the model set as the ntiore, because is very
computationally intensive. True, with the use afraphics processor (GPU) for
calculations, this problem has practically disappéa

Comparison is carried out by applying non-metritegnal criteria, of
which two are currently used in the Eidos systelmesE integral criteria are
interesting because they are corfiactnon-orthonormal spaces, which are
always encountered in practice and are noise ssgiprefilters.

3.6.1. Integral criterion "Amount of knowledge"

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

°In contrast to the Euclidean distance, which iglifee such purposes most often

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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the control object itself, control factors and #mwironment, about the transition
of the object to future target or undesirable state

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

Ij :(rij’l:i)'

In the expression, parentheses denote the scaddugir In coordinate
form, this expression looks like:

M
=21k
i=1
where: M is the number of gradations of descriptivales (features);

Iij ={I ij} Is the state vector of the jth class;

L ={L} is the state vector of the recognizable objectctvimicludes all

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

1, ecnu i — it paxmop Oeticmeyem,

—

L. =<n,20e:n>0, ecaui — i hakmop deticmgyem ¢ ucmunHocmoio N,

0, ecu | — 1 hakmop e Oeticmsyem.

In the current version of the Eidos-X++ system,\hkies of the
coordinates of the state vector of the recognizgead were taken equal to
either O if there is no sign, or n, if it is presenthe object with intensity n, i.e.
presented n times (for example, the letter "ohimword "milk" is presented 3
times, and the letter "m" - once).

3.6.2. Integral criterion "Semantic resonance of kn  owledge"

Integral criterion "Semantic_resonance of knowledgérepresents a
normalized total amount of knowledge contained irsyatem of factors of
various nature, characterizing the control objéstli, control factors and the
environment, about the transition of the objecfuture target or undesirable
states.

The integral criterion is an additive function arpal knowledge criteria
presented in help mode 3.3 and has the form:

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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=L 30T -
where:

M -the number of gradations of descriptive sca“mt(lres)l_,- -
average informativeness by class vedtor:average over the object vector;

O0; -standard deviation of particular criteria of kredge of the class

vector;0, -root-mean-square deviation along the vector & thcognized
object.

r” ={l,}is the state vector of the jth class={L;} is the state vector of

the recognizable object (state or phenomenon), lwimcludes all types of
factors that characterize the object itself, cdnadions and the environment
(locator array), i.e.:

1, ecnu i — i hakxmop Oeticmsyem;

—

L, =<n,e0e:n>0, ecau i — it paxmop Odeticmayem ¢ ucmunnocmoio I,

0, ecau | — 1t paxmop ne deticmeyem.

In the current version of the Eidos-X++ system,\hkies of the
coordinates of the state vector of the recognizgelad were taken equal to
either O if there is no sign, or n, if it is presenthe object with intensity n, i.e.
presented n times (for example, the letter "ohmword "milk" is presented 3
times, and the letter "'m" - once).

The above expression for the integral criterionni8etic resonance of
knowledge" is obtained directly from the expressionthe criterion "Amount
of knowledge" after replacing the coordinates o thultiplied vectors with
their standardized valuas:_. i=li | L=L Therefore, in its essence, it is

o, ' o,

also the scalar product of two standardized (wwtors of a class and an
object. There are many other ways to normalize, eiample, by applying
| Imin L — Lmin .

! This

max | min ? i [Lmax — Lmin !
i

allows us to propose other types of integral aateIBut they are not currently
implemented in the Eidos system.

splines, in particular linear interpolation:.

3.6.3. Important Mathematical Properties of Integra | Criteria

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

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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Firstly, the integral criterion has a non-metric natuee, it is a measure of
the similarity of the class and object vectors, it the distance between them,
but the cosine of the angle between them, i.e. thithe inter-vector or
informational distance. Therefore, its applicatisrcorrect in non-orthonormal
spaces, which, as a rule, are encountered in peaatid in which the application
of the Euclidean distance (Pythagorean theoremg@rect.

Secondly, this integral criterion is a filter that suppresswhite noise,
which is always present in empirical initial datadan models created on their
basis. This property of suppressing white noiseasifested in this criterion the
brighter, the more gradations of descriptive scal¢le model.

Thirdly, the integral criterion of similarity is a quaative measure of the
similarity/difference of a particular object withgeneralized image of a class
and has the same meaning as the membership furaéteom element in a set in
the fuzzy logic of Lotfi Zadeh. However, in fuzzggdic, this function is set a
priori by the researcher by choosing from seveaaisible options, and in ASC
analysis and its software tools - the Eidos inttllal system, it is calculated in
accordance with a well-founded mathematical modelty based on empirical
data.

Fourth, in addition, the value of the integral criteriohsimilarity is an
adequate self-assessment of the degree of confiddrtbe system in a positive
or negative decision about the belonging / non-ne¥stbp of an object to a
class or the risk of error in such a decision.

Fifth, in fact, during recognition, the coefficientofjthe expansion of the
function of the object Li in a series of functiooifsthe classes lij are calculated,
I.e. the weight of each generalized class imagkarobject image is determined,
which is described in more detail in monographs 8.

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

Figure 13 shows the screen forms of the identiboaand forecasting
mode 4.1.2 of the Eidos system:

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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) 4.1.2. MakeTHOE PACNO3HABAHME B TEKYLLER MOSEAM ["":" (5] ﬂ

Ha kakorm NpoUeCCope BERINONHATE pacno3HaBaHME:

{* Ha ueHTpaneHoM npoueccope [CPLE

" Ha rpatuyeckard npoueccope [GPU]

anaiTe anropuTh UAEHT IR ALHM;

" Knaccuyeckuil, padoTasTt gonewe

(¢ YnpoweHHel, padoTaeT GeicTpes

tonene 0NA pacnosHABAHWA 3A03ETCA B PEME D6

Ok Cancel

fr I A
€ 4.12. NaketHoe pacnosHasanye. Tekyias Mogens: TNF3" lﬂlﬁ

~CTa01H HCNOAHEHUA npouecca

ONEPALMA: NAKETHOE PACTIO3HABAHME B TERYWER MOOE 'IMF3":

1/11: CPIU-pacnosHaeaHKe 06 EKTOE paACcNO2HAEAEMON BrIGopKK: 100.0000000%-MoToE0

2{11: PacueT pacnpeneneHMi YpoBHER CXOOCTEE BRHO W OWWE MaeHT.o5vekToe; 100.0000000%- MoToe0

3/17: Coz0aHWE CRraTEIX NONHEX dOopH pe3YNeTATOE PRCNOZH.N0 ABYM MHTErp.kpK|T.: 100.0000000%- MoToBO
411: CoznaHve noap Harn.dope: "O8verT-knacch”. MHT.kpuT -koppenauws: 100.0000000%- MoToso

5/11: Coznanve noap Harn.dopre. "O5serT-knacce". MHT.kpUT -cyria kHg.: 100.0000000%- MoToeo

6{11: CoznaHue MTOroBOMH HArNAaHOMA poprel "OBsekT-kAacc”, MHT.KEWT ~Koppenauua: 100.0000000%:- ToToeo
7/11:CozaaHK1e MTOrOBOM HArNAaHOM goprel "08seKkT-kAACC". MHT KPUT -CymMmMa MHg . 100.0000000%:-FaToea
8/11: CoznaHve noapoSHoR HarnaaHoi ¢opme: "Knacc-oseekte”, MHTRpUT -koppenaywa: 100.0000000%- FoToso
9/11: CoznaHWe noapoSHoM HarnaaHoi dopren "Knacc-ogeektel”, MHT.KpUT -cYrra WHdg.: 100.0000000%- ToToso
10/11: CozpaHue WToroeoi HarnaoHok poprer; "Knaccofeeste’. MIHT KpuT -koppenauus: 100.0000000%4-MoToen
11/11: CoznaHWe MTOroeol HArnAOHOM doprMel: "KnaccobeekTel’. VIHT KpWT -CyrMMa MHd.: 100.0000000%:- FoToeD

MAKETHOE PACMO3HABAHWE OELEKTOB PACMO3HABAEMOW BhIEOPKH 3ABEPWEHO YCMEWHO !

~[porHos BpereHH HENoAHEHHA-
Havano: 14:08:06 Dronvanme: 14:36:52

100% . Ok
Mpowno: 0:28:46 Octanocs: 0:00:00

= = w = = = = = = =

4.1.3.1. Nogpobro HarnAgHo: "O6bekT - knaccew™
4.1.3.2. NogpobHo HarnagHo: "Knacc - o6wexTnl”
4.1.3.3. toru HarnsgHo: "O0vexT - knacc”
4.1.3.4. Utoru Harnsgro: “Knacc - obvexT”

4.1.3.5. Nogpobno cxato: "O6wvexTn - knaccul”

4.1.3.6. 0606w, dopma No QOCTOE.MOGENEIN NPH PAZHLIX UHTErPANBHBIX KPHT.
4.1.3.7. OGobw.cTar.adann3 pe3ynsTaToB HAEHT. N0 MOGENAM i MHT.KPHT.
4.1.3.8. CraT.aHanua pe3yncT. HAEHT. NO KNAaccaM, MOSENAM H MHT.KDHT.
4.1.3.9. JocToBEPHOCTE MAEHT.00LEKTOB NPH PasHbiXx MOAENAX W MHT.KPHT.
4.1.3.10 JocTOBEPHOCT b MAEHT.KNACCOE NPH PASHLIX MOAENAX H MHT.KPUT.

4.1.3.11.06veguHeHne B 0aHO0I B CTPOK NO CaMbIM OCTOBEPHBIM MOGENAM

4.1.3. BuiBoa pe3yabTaToB pacno3HaBaHWA
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BCE CPEAHEB3BELUEHHbIE NMPOrHO3HbLIE CLUEHAPUM TOMO "4YTO BYAET" U "YErO HE BYAET" B MOOENMW: "INF3"
PacnoaHaBaemblil 06bekT: 59-08.03.1933. llomaHHbIe NUHUN

"CueHapHbIA aBTOMAT F cHUc HUT! a KpacHi

3a 1933-2020 rogb1”
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CpeaHeRIwIeHHSI! TDOMHO3 Tor0 HTO BYET, T apumepul “Cymuas migopaymn™ 14,03.3022-00:02:24

CpeaneBIBewWRHNLI NPOrHO3 Toro YETO HE BYIET, WHT KpwTepwil “Koppenauya™

Cpeansazsewsesioil TporHo3 Tora HETO HE BYAET. wir spwrepwii "Cynia nigopuagim”

BCE CPEQHEB3BELUEHHbIE MPOrHO3HbLIE CUEHAPUW TOIMO "4TO BYAET" U "HErQ HE BYAET" B MOOENW: "INF3"
PacnosHaeaeMbli 06bekT: 59-08.03.1933. MonMHOMEI N-i cTENeHU
"CueHapHbIl aBTOMaTU3MPOBaHHbIM CUCTEMHO-KOTHUTUBHBIW aHanua knuMara KpacHopaapa za 1933-2020 rogel"
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TPOrHoaMpyeMOoe 3HakeHMUe Wik "MAHMMA NsHA 5 TEMIMEPA TYPA -FUTURES"
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CpeanenigawenHsit nporio3 Tore HTO BYAET. WHT KpUTEpUTl “CyMIE nHopmatm 14,03.2022-00:02:34

CpeaneBIBewWRHNLI NPOrHO3 Toro YETO HE BYIET, WHT KpwTepwil “Koppenauya™

Cpeanieazasuiestoth nporHoa Toro HETO HE BYAIET, wir spurepwit "Cynia nrgopmasin”
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BCE CPEOQHEB3BELUEHHbIE MPOrHO3HbLIE CLUEHAPUW TOIO "4TO BYAET" U "HErQ HE BYAET" B MOOENW: "INF3"
PacnosHaBaembIf 06bekT: 59-08.03.1933. CnnavHe! Besbe
"CueHapHbIl AaBTOMaTU3MPOBaHHbI CUCTEMHO-KOTHUTUBHBIW aHanua knuMara KpacHopaapa za 1933-2020 rogel"
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YACTHBIE U CPEQHEB3BELUEHHbLIW NPOrHO3HLIE CLIEHAPWM "HEFO HE BYAET" B MOLENM: "INF3"
PacnosHaBaeMbii 06bekT: 59-08.03.1933. MHTerpanbHbIN KpUTEpMit: "CyMMa sHaHUK". CnnanHebl Besbe
"CueHapHbIl aBTOMaTU3MPOBaHHbI CUCTEMHO-KOTHUTUBHBIW aHanua knuMara KpacHopaapa 3a 1933-2020 rogel"
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YACTHBIE U CPEOHEB3BELUEHHbIA NPOFHO3HLIE CLUEHAPWW "4TO BYAET" B MOOENM: "INF3"
PacnosHaBaeMbi 06bekT: 59-08.03.1933. UHTerpanbHbI KpUTepmia: "CyMmma sHaHuKH". CnnanHel Beabe
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Picture 11. Screen forms of the identification andorecasting modex 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 for  ecasting

problem, positive and negative information portrait s of
classes, SWOT analysis

The problems of forecasting and decision making@ed to each other
as direct and inverse problems:

— when forecasting by the values of the factorsngobn the modeling
object, it is determined in what future state il o under their action;

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

Thus, the decision-making problem is the inverseth@d forecasting
problem. But this is true only in the simplest casethe case of using SWOT
analysis (mode 4.4.8 of the Eidos system) [9].

Figure 14 shows the screen forms of the SWOT aisatyede 4.4.8 of the
Eidos system:

r - Ty
f = ; = = . = i —- | [t
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SWOT-ananus knacca:1 "MAKCHMAJIbBHAS TEMINEPATYPA-1/3-{-22 0. -0 3}" B monenu6 "INF3"

Cnoco6CTBYIOLWE CpElKTOpr M CHNa UX BAWUAHWSA I'IpenslTCTBylou.ude q)aKTopbl W CHMIA X BNUSHWSA
K Enna ' Luna =
L, 2 3 d SNHAHKMA 1 i EAHAHKMA
MAKCHMANBHAR TEMMEPATUPA-1 /3--22,00000010, - 1230_._0_5_5_;5 ] ' C1MAEHAR TEMMEPATURA 2/3-403333333, 21... | -745.107|
18| 3P EKTMBHAR TEMMEPATUPA-1/3-031.6000000, .| B0019 || : 5| MMHHMANEHAR TEMNEPATIPA-3/3-5.7000000, 25.4.. | 734377
22| MAKCHMATEHAA TEMNEPETUPAPASTIOLONDT | 558340 | 3| CPEAHAA TEMNEPATUPA 3/3-11.5666867, 31.30000... | 702058
7| CPELHARA TEMMEPATYPA /3-(27. 9000000, -5.16656... | 480501 | _ 54| MUHMMANEHAA TEMNERATYPA-PAST3-06,06.06 640.402|
31 MAKCHMANBHAR TEMNEPATUPAPASTI.0202.01 | 382278 | . 83| CPEHAR TEMMIEPATUPA-PAST308,03.03 | 631952
47) MUHWMANEHAR TEMNEPATUPAPASTI05.0505 | 380.754 | 32| MAKCUMATIEHAR TEMIEPATUPAPAST302.0202 598121
5| MUHWMATTEHAA TEMNEPATYPA-2/34-14.0000000,5.. | 375.964 21| 3PPEKTMBHAR TEMIEPATYPA-3/3-011.7333333, 32, | 561 463
123) PPEKTHBHAR TEMMEPATUPA PAST319.19.19 | 373641 | ' 3| MAKCHMANBHARA TEMMEPATUPA 3/3.21 3333333 & | 545,968
4| MAHWMATEHAA TEMMEPATYPA-/3-33.7000000, -1... | 356.449 | 137| 3 FEKTMBHAR TEMMERATYPA-PASTE21.21.21 432,821
28‘: MAKCHMAﬂbHAH TEMHEPATHPA PAST 3 U2 D'I D'I | 272 002_; A 39-_ MAKCHMAﬂbHAH TEMHEPATHF'A F'AST3 03 03 03 I -452 21 9_
128 3PPEKTHBHAR TEMMEPATYPA-PASTE:20,20,13 | 223958 | 130 3PEKTMBHAR TEMTERATUPA-PAST3:20,20,20 | -254.820|
E CF'ED.HHH TEMHEPATHPA2.-"3{81BEBBB? 11 558585?} 211 456 2U 3‘:PCPEKTHBHAH TEMHEPATHPA 2.-"3{99333333 Tl -241.455
62| CPEMHAA TEMMEPATUPAPAST3-08 08,08 179462 10| ATMOCPEPHOE J4B/EHME-]/3-869.1000000,1006... | 62615 |
. 55| FPF NHAA TFMMFPATUPA-FAS TAN7 (17 N7 | "7a 774» ,.J ‘ _ AN ATMNCEFPHNF NARNFHUF-PART 311 11 11 i = h'i?‘" =
BENHOYKUTE $uneTp no @akTopy ‘ BEIKNNYMTE ®ueTp no gakTopy ] BEADYUTE guasTp no gakTopy ‘ BEIKMNYMTE ®uieTp no fakTopy ‘
Morows Absz | Prel | Pre2 | Infl | Inf2 J Infd | Inf5 | Inf6 | Inf? SWOT-auarparara ]
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SWOTDiagrCIs0001-06jog.

=]

CrOCOBCTBYIOWVE sHaueHitn dhakTopos i cuiia WX BAMAHNR:

SWOT-ONATPAMMA KITACCA B MOLENMN: "INF3™

"CLeHapHbI aBTOMAaTU3MPOBaHHLIN CUCTEMHO-KOTHUTUBHBIN aHanus knumara KpacHogapa 2a 1933-2020 rogei”

LLikana: [1] MAKCUMATbHASI TEMNEPATYPA
Knace: [1] 1/3-{-22.0, -0.3}

MPEMSITC TBYIOLUME sHaveris hakTopos n cina ux BAMAHI:

[1] MAKCYIMATIEHAS TEMMEPATYPA
[1]134-22.0, -0.3}

=1

290.056 1=-745.107

[1] MAKCIIMATIEHASI TEMMIEPATYPA
[212/3-£03,213}

[7] 3OOEKTVIBHAA TEMMEPATYPA
[19]1/3{-316,-9.9}

1=800.919

1=734.377

[2] MUHVMATIBHAS] TEMMEPATYPA
[613/3-(5.7, 25.4)

[8] MAKCUMATIBbHAS TEMMNEPATYPA-PAST3
[22] MAKCUMANBEHAS TEMMEPATYPA-PAST3-01,01,01

1=558.340

1=-702.056

3] CPE[HSSA TEMMIEPATYPA
19; 3/3116,313)

[3] CPE[HSAS TEMMEPATYPA
[7113-{279, 82}

1-488.581

1=-640.402

[91 MUHIMATILHAS TEMIEPATYPA-PAST3
[54] MAHVMATIEHAS TEMIEPATYPA-PAST3.06,06,06

[8] MAKCMMAJBHAS TEMMEPATYPA-PAST3
[31] MAKCMATEHAA TEMMNEPATYPA-PAST3-02,02,01

1=382.278

1=-631.952

[10] CPE[HSS TEMMEPATYPA-PAST3
[69] CPE[IHASA TEMMEPATYPA-PAST3.09,09,09

[9] MUHNMATIbHASA TEMINEPATYPA-PAST3

[8] MAKCHIMATIBHAS TEMMEPATYPA-PAST3
[32] MAKCUMATIBHAS] TEMNEPATYPA-PAST3-02,02,02

[47] MVHMMATIEHAS TEMIEPATYPA PAST3-05,05,05 T 1598121
[2] MUHUMATIEHASA TEMMNEPATYPA [7] S9PEKTVIBHAA TEMIEPATYPA
5] 213140, 5.7} i i [2113/3{117, 334}
®OuneTp no BhIKMIOYEH. xonos iz 1-137 ©unbTp No dhakTopam BbIKIIOYEH. xonos i 1137
CHUCTEMA NETEPMHUHALIMU KNACCA MAKTOPAMM M UX 3HAYHEHUAMM: Mopma cozpana: 08.03.2022-13:25:57
— 3nauenus pakTopos, CTIOCOBCTBYIWME nepexony o6bekra B cocrosmme, Kknacey, nunusMn cesizn KPACHOTO ugeTa. ToALUMHA AHHHN OTRAXACT CTEMCHD BAMSHUA.
— 3yauens pakiopos, IPEMATCTBYKIME nepexony o6uekra 8 cocrosuue, wnacey, Awuksk cosian CHHETO yaeTa. TonLMHa AHHAM OTDEXCAET CTERENE BAHIHMS.
i : = o —— (&= N
€0 4.4.8 Konwuecteennnii asTomaTsnposanaii SWOT-arans knaccos cpegcreamin ACK-ananksa s cucreme "3inoc i o

BoiGop knacca. cooTBeTCTBYIOWEr 0 GYAYLLEMY COCTOSIHMIO 06 beKTa ynpasieHus!

37| MAKCHMANEHAR TEMNEPATYRAFUTURE 3-MAKCUMANEHAR TEMNERPATYPAFUTURES030203 |

39,9040742] 3520 |

38, MakCHANTEHAA TEMOEPATYPAFUTUREZ-MAKCUMATEHAR TEMOEPATYPAFUTURES-02,03,02

WHUMANEHAR TEMNEPATHRA-FUTURE 3-MUHUMANEHAR TEMNEPATYPA-FUTURES-04.04.04

41| HHHAMANGHAR TENEPATUPAFUTURES MIH/MANGHAR TEMMNEPATUPAFUTURESD40A0S |

42| MAHMMANGHAR TEMNEPATUPA-FUTURE 3MAHMMANEHARA TEMMEPATUPA-FUTURE 304,05,04

788246747 8338
13106525366 38805

I 275563585 1683
205668074, 1378

53228951 | a 271 | i

SWOT-ananna knacca40 "MUHUMAJIbHAA TEMINEPATY PA-FUTURE3-MUHHUMAJIBHASI TEMINEPATYPA-FUTU. .
I'IpeanCTBylomue (AKTOPL M CUNA UX BIUAHKA

Cnoco6CTRYIOIIME (PAKTOPB U CUNA UX BNUSHWSA

TEMMEPATYPA 6000000, 3. 114.210 | A TEMIEPATYPA-3/3
MAKCMMABHAA TEMMEPATURA-1 /34220000000, - | 112,25 | | CPE HAA TEMMEPATUPA-3/3-{11.5666667, 31.30000
| CPEOHAR TEMMEPATYPA1/3:27.9000000, 816886, | 36.016 | 54| MMHHMANEHAA TEMMEPATIPAPAST3.06,06.08
4] MHHMASTEHA TEMMEPAT4PA-1 /3433, 7000000 BLEN 63| CPE/IHAR TEMMEPATUPAFAST308,0.09
22| MAKCHMANIEHAR TEMNEPATUPAPASTI0NOT01 | 78687 | 20| 3P PEKTUBHAR TEMNEFATUPA 2/343. 5333333, 11
123| SPPEKTHBHAA TEMMEPATUPA-PASTE13,19.19 73428 21| 3PPEKTUBHAR TEMEFATUPA- /3117393333, 33..
55| CPEOHAR TEMNEPATUPA PAST307,07.07 41.908 | 2| MAKCHMATEHAR TEMNEPATUPA 2/3-40.3333333, 21,
40| MMHMMASEHAR TEMMEPATYPAPAST304,04,04 3122 | 3| MAKCMMANBHAR TEMTEPATUPA 3/3-21 3333333, 4.
16| MYHMMATIEHAR TEMMEPATUPAPAST 205,05, 04 e 32| MAKCHMANBHAA TEMMEPATUPAPASTI020202 | 52674 | '
PELHAA TEMIMEPATYPAPAST3.08,07, Erd 130] 3T PEKTUBHAR TEMMEPATYPAPAST320,20,20 50,411 |
51| CPEHAR TEMEPATUPAPAST3-08,08.07 0.9%7 | 137| 3P PEKTVBHAR TEMTIEPATUPA-PAST321 21 21 49,992 |
44 MUHVMASTEHAR TEMIMEPATUPA-PAST2.05,04,04 19.374 33| MAKCMMANEHAR TEMMEPATUPAPAST3.03,03,03 45,573
123) 3PPEKTHBHAR TEMIEFATY 013 | 1927 | 62| CPEOHAA TEMNERATYPA-PAST3:08,08,08 | I
‘ 127) AEPFKTURHAR TEMIFPATHPAPAST 32N 191 _E ?R]a [:J o Al FPF AR TEMMFPATUPA-2/31A TRRRRRT 11 FRARFATH 24 5?1] ’j
BENHOYKUTE gunetp no daktopy ‘ BBIKNNYHUTE dunstp no daktopy J BENYUTE dunetp no dakTopy ‘ BEIKMNYHTE dunetp no dakTopy ‘ I
Mormowe Abs | Prel | Prc2 | Infl | Inf2 | Inf3 | Infd | InfS J InfG | Inf7 SWOT-auarparra ]
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SWOT-OUArPAMMA KITACCA B MOOENMN: "INF3™
"CLeHapHbI aBTOMAaTU3MPOBaHHLIN CUCTEMHO-KOTHUTUBHBIN aHanus knumara KpacHoaapa 2a 1933-2020 rogei”

Llkana: [8] MAKCUMATIbHAA TEMNEPATYPA-FUTURE3

Knacc [39] MAKCUMAIJIbHAA TEMNEPATYPA-FUTURE3-03,03,03
CrOCOBCTBYIOWVE sHaueHits thakTopos i cnia HX BAMSHI MPEMSITC TBYIOLUME sHaveris hakTopos W citna ux BAnsHIs:

[1] MAKCYIMATIEHAS TEMMEPATYPA
[3]3/3-421.3, 43.0}

[1] MAKCMATIbHAS TEMINEPATYPA

1=4491.590 1=-3909.407 Rieiztea i

[10] CPE[IHAA TEMIMEPATYPA-PAST3
[69] CPEHAA TEMMNEPATYPA-PAST3-09,09,09

[3] CPE[IHAS TEMIEPATYPA

1=4276.418 1=-3725.870 1128402315

(8] MAKCUIMATNIBbHAS TEMMNEPATYPA-PAST3
[39] MAKCUMANBHAS TEMMEPATYPA-PAST3-03,03,03

[7] SOGEKTUBHAA TEMINEPATYPA

1-4268.855 1--3693.304 [20123-{9.9,11.7}

[2] MUHAMATIBHASR TEMIEPATYPA

[7] 39GEKTVIBHASA TEMNEPATYPA
1 [B12/3-(14.0,57)

RHj3/3411:2, 334} 1=4164.147 1=-3432.004

[14] 3OOEKTVBHAS TEMMEPATYPA-PAST3
[137] 3PPEKTVIBHAA TEMNEPATYPA-PAST3-21,21,21 |=4130.055

[8] MAKCMATIbHAS TEMMNEPATYPA-PAST3
|=-3336.045 [32] MAKCVIMATIbHAA TEMNEPATYPA-PAST3-02 02,02

[9] MUHNMATIbHASA TEMINEPATYPA-PAST3
[54] MUHUMANBHASA TEMNEPATYPA-PAST3-06,06,06

[14] 3OOEKTVIBHAS TEMINEPATYPA-PAST3
[130] 30OEKTUBHASA TEMMEPATYPA-PAST3-20,20,20

1-4053.143 1=-3232.157

[3] CPEAHASA TEMMEPATYPA
[9] 3/3(11.6, 31.3}

[10] CPEOHASA TEMNEPATYPA-PAST3

[62] CPE[IHSIA TEMNEPATYPA-PAST3-08,08,08

1-4031.978 1=-3180.166

DuniTp no dhaktopam BLIKMIOYEH. [nanasok Konos sHaueHui: 1-137 Oun Kropam BbIKMIOYEH. KOROB 3Hauenmit: 1137
CHUCTEMA NETEPMHUHALIMU KNACCA MAKTOPAMM M UX 3HAYHEHUAMM: @opi : 08.03.2022-13:27:05
% pakropoe, CMIOCOECTBYIOLME nepexony o6bexra & cocrosue, KAaccy, OTOGPAXAETCS MUHHSMH CBAM KPACHOTO ugera. Tonuuna auuum oty Paxaer cTeneHb BAHIHHS.

= @ pakropos, PENATCTBYIOUIME nepexony o6bekTa e, KnacCy, 0TOGPAXAETES AMHMSIMK CES2H CHMHETO upera. TOAMHA AWHHM OTDIXCAET CTEMEHE BAAHMS.

Plcture 14 Screen forms of the SWOT-analysis modk4.8 of the Eidos system

3.7.2. Advanced Decision-Making Algorithm in ASC An  alysis

However, the SWOT analysis (mode 4.4.8 of the Esljgsgem) has its
limitations: only one future target state can b seme recommended factors
may not be technologically and financially feasituaise.

Therefore, in the ASC analysis and the Eidos systandeveloped
decision-making algorithm (mode 6.3) is implementedwhich, in addition to
the SWOT analysis, the results of solving the fastiag problem and the
results of a cluster-constructive analysis of tlasses and values of factors are
also used, i.e. some results of solving the probdémesearching the subject
area. This algorithm is described in [10] and a bemof subsequent works
(Figure 15).

Step _1Management sets management goals, i.e. deternieesuture
target states of the control object. Typically, theget states in physical terms
are the quantity and quality of products, and inueaterms - profit and
profitability. The control object as a system, thigectiveness of the control
object as a system property, increasing the lef/alystemicity of the control
object as a control goal (nonlinearity) . The modsflects a certain level of
technology, so the target states that are unaki@nia one model may be
achievable in another with a large number of factor
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Lilar 1-14. PykoBOACTBO CTaBUT LeNnu ynpaeneHus, T.e. onpeaensieT Gyayuine uenesble
COCTOSsIHMA obbekTa ynpaeneHns. OB6bl4HO LeneBble COCTOSIHUS B HAaTyparbHOM
BbIPaXXEHUN - 3TO KONMYECTBO N KaYeCTBO NPOAYKLUUN, @ B CTOMMOCTHOM BbIpaXKeHUU -
npubbinb n peHtabenbHocTb. OGBLEKT ynpaBneHus kak cuctema, acppekTuBHOCTb

A obbekTa ynpasrieHnsi Kak CUCTEMHOE CBOMCTBO, NOBbILLEHNE YPOBHSA CUCTEMHOCTUN
o6beKTa ynpasrneHus Kak Lenb ynpaeneHus (HennuHeinHocTsb) . Mogenb oTpakaeT
onpeaeneHHbin YpoBEeHb TeXHOnOFMﬁ, NO3TOMY UeneBble COCTOAHUA, HE4OCTUXXKNMbIE B
OJHOW MoAENU, MOryT OKa3aTbCs AOCTUXKMMbIMU B APYroi € 6onblIMM Yucrnom cakTopos

v
Llar 2-u (cm.pex.6.4). KorHMTUBHO-LieneBasa CTpyKkTypusauus u dopmanmsayms
npeameTHon obnacTtu (pex.2.3.2.2), CMHTE3 n Bepudurkauma mogenei (pex.3.5),
onpegensiem Hambonee J0CTOBEPHYIO U3 HUX No F-kputepuio Ban PusbepreHa
n kputepuam L1 n L2 npod.E.B.JlyueHko (pex.3.4). lNoBbILLeHNE YPOBHA CUCTEMHOCTUN
1 ageKBaTHOCTM Mogenu ob6bekTa ynpasneHus (npuHumn Yunbsama Pocca Swbn)

War 3-u. Ecnn
LieneBoe COCTOSIHNE OfHO,
TO nepexoAum Ha war 6.

Y

Oa

Llar 4-i. IHaye oLeHBaeM KOPPEKTHOCTb NOCTaBIEHHbIX Leneil NnyTeMm CpaBHEeHUs
CUCTEMbI A€TEPMUHALNN LIeNEBbIX COCTOSAHUIA METOJ0M KOrHUTUBHOM Knactepusaumm
(4.2.2.3) unun Ha ocHoBe MaTpuubl cxoacTea (4.2.2.1), T.e. onpeaensem, SBnsTCA nNu
LeneBble COCTOAHUA COBMECTUMbIMU, T.€. LOCTMXKUMbIMU O HOBPEMEHHO, No obycnas-
NMBAaOLWLNM NX 3HAYEHUAMMN DaKTOPOB, UM OHWN ABMSAIOTCA B3aWMOMUCKNIOYaoLWUMN
(anbTepHaTMBHbLIMWN) NO CUCTEME AETEPMUHALUN N OAHOBPEMEHHO HEAOCTMXKUMbI

War 5-i. MNocTasneHHble yenn
ynpaBneHus KOPPEKTHbI, COBMECTUMbI,
AOCTUKNMbI OAHOBPEMEHHO?

Llar 6-i. Pewiaem 3agauy noaaepKkm NPUHATUS PELLEHUI B YNPOLLEHHOM BapnaHTe

nyTem pewweHunsa obpaTHOM 3aj4a4mn NPOrHO3NpPoOBaHUA B aBTomaTmamposaHHom SWOT- | .
aHanuse (pex.4.4.8) AN KaXA0ro U3 LenesBblX COCTOAHUI 1 06beauHsieMm ‘

pekomeHA0BaHHble 3HaYeHus1 hakTOPOB B OAHY CUCTEMY ynpaBnsiowmx oakTopos

2

Llar 7-i. OueHnBaem TeXHONorn4yeckme u onHaHCoOBble BO3MOXHOCTU NPUMEHEHUS Ha
NpPaKTUKe PEKOMEHA0BaHHbIX Ha LWare 6 3Ha4yeHu hakTopos.

War 8-i. Ecnu Takas
BO3MOXHOCTb UMEETCS A1t BCEX 3HaYEHUIA
cakTopoB, TO NPUHUMaEM 1X A4NS peanu3auum Ha
NPaKTUKE U BbIXOAUM U3 anroputma
MPUHATUNA peLUeHni

Lar 9-i. Ecnu >ke Takoil BO3MO>KHOCTU HET, TO UCKIOYAEM U3 CUCTEMbI 3HAYEHUIA
haKTOpOB, PEKOMEHAOBAHHbIX Ha LIare 6, Te U3 HUX, KOTOPbIE MO KAKUM-NMGO npuynHam
HET BO3MOXHOCTU NPUMEHUTb Ha npakTuke (pex.4.1.1) nu nepexoaum Ha war 10.

2

Lllar 10-i. MporHo3upyem pesyrnbTaTbl NPUMEHEHUS Ha NPAKTUKE COKpaLLEeHHOWN
CUCTEMbI 3HAYEHUIA PAKTOPOB B KOTOPOIW €CTb TONMbKO T€, KOTOPbIE €CTb pearnbHas
BO3MOXHOCTb MPUMEHUTb Ha npakTuke (pex.4.1.2).

War 11-i. CokpaleHHas
cucTemMa 3HaveHuin hakTopos
MPUBOAUT K JOCTIKEHUNIO
LieneBbiX COCTOSAHUIA?

Llar 12-. 3amMeHsieM pekOMEeHA0BaHHbIE Ha Lare 6, HO yaaneHHble Ha ware 9
3Ha4YeHUus1 PaKTOPOB APYrMMU, CXOAHBIMU MO BUSIHUIO HA OGBEKT yrnpaBreHusi, HO
KOTOpPbl€ €CTb BO3MOXHOCTb UCnonb3oBaTth (4.1.1). 3Tn 3Ha4eHnsa pakTopoB AnNs
3ameHbl BbIGUpPAalTCA C UCNONMb30BaHNEM KOTHUTUBHOMO KIlaCTepPHO-KOHCTPYKTUBHOIO
aHanusa 3HauyeHul dpakTopos (4.3.2.3) unn npocto maTpuubl cxoactea (4.3.2.1).

v
Lar 13-1. MporHo3upoBaHue pe3yribTaToB NPUMEHEHNSA Ha NPaKTUKE CUCTEMbI L 4
3HauYeHul pakTopoB, ChOPMUPOBaAHHON Ha NpeabiAyLLMX 3Tanax (pex.4.1.2)

LWar 14-u.
CdopmupoBaHHas cucrema
3Ha4YeHui bakTOpoB NPUBOAUT
K AOCTUXKEHWIO LieneBbIX
COCTOSIHNA?

Picture 12. Developed decision-making algorithm imtelligent control systems based on
ASC-analysis and the Eidos system

'

Het
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Step 2 (see dir.6.4¢ognitive-targeted structuring and formalization of
the subject area (dir. 2.3.2.2), synthesis andigation of models (dir. 3.5), we
determine the most reliable of them according ®\tan Riesbergen F-criterion
and the L1 and L2 criteria of Prof. E.V. Lutsenkdir(3.4). Increasing the level
of consistency and adequacy of the control objemtieh (principle of William
Ross Ashby).

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

Step 40therwise, we evaluate the correctness of the geats by
comparing the target state determination systemgusie cognitive clustering
method (4.2.2.3) or based on the similarity ma{@2.2.1), i.e. determine
whether the target states are compatible, i.e.emabie simultaneously,
according to the factors that determine them, el thre mutually exclusive
(alternative) according to the system of deternomatind at the same time
unattainable.

Step 5Are the goals of management correct, compatibleeaable at the
same time? If yes, go to step 6, otherwise godp t

Step 6We solve the decision support problem in a singaifversion by
solving the inverse forecasting problem in an aatietn SWOT analysis
(dir.4.4.8) for each of the target states and camlihe recommended factor
values into one system of control factors.

Step _7We evaluate the technological and financial pobksds of
applying in practice the values of the factors rec@nded in step 6.

Step 8If such a possibility exists for all factor valugben we accept
them for implementation in practice and go to st8go check the effectiveness
of the decisions made, otherwise go to step 9.

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

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

Step 11Does the abbreviated system of factor values leadhe
achievement of target states? If yes, then exid#wmsion algorithm, otherwise
go to step 12.

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

Step 13Forecasting the results of applying in practicesytem of factor
values formed at the previous stages (dir.4.1.2)
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Step 14Does the formed system of factor values lead tatieevement
of target states? If yes, then exit the decisiokingaalgorithm, otherwise go to
step 1.

As we can see, in the developed decision-makingyi#thgm, the results of
solving various problems are widely used: both fimecasting problem and
some problems of studying the modeling object bigghg its model. It should
be specially noted that all these tasks are satvéte Eidos system.

Therefore, below we briefly consider the solutidrih@se problems.

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

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

Inverted SWOT-diagrams (proposed by the author9]) feflect the
strength and direction of the influence of a paltc gradation of the descriptive
scale on the transition of the modeling object ta@tes corresponding to the
gradations of classification scales (classes). T&ishe meaning (semantic
potential) of this gradation of the descriptive lscanverted SWOT-diagrams
are displayed in mode 4.4.9 of the Eidos systeguiéi 16).

SWOTDiagrAtr0003-06jpg
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SWOT-ANArPAMMA 3HAYEHUA ®AKTOPA B MOLEJIN: "INF3"
"CLeHapHbIi1 aBTOMaTM3MpPOBaHHLIN CMCTEMHO-KOTHUTUMBHBIW aHanus knumara KpacHopaapa 3a 1933-2020 rogei”

®daktop: [1] MAKCUMATbHASA TEMNEPATYPA

3HaveHue: [3] 3/3-{21.3, 43.0}
CocTosHus, KOTo| PbIl faHHOE 3Hau. thakTopa CMIOCOBCTBYET: COCTORHMS, KOTO] PbIM JaHHOE SHaY. tpakTopa MPEMATCTBYET:

[1] MAKCUMATISHAS TEMTIEPATYPA [1] MAKCIIMATIEHAS] TEMMIEPATYPA
[3]3/3-{21.3, 43.0} [212/3:£03,213

1=6059.587 1=-5366.619

[3] CPE[IHSIS TEMIEPATYPA

[7] 3OOEKTVIBHAS TEMMEPATYPA
1 [8]213{8.2, 116}

[21]13/3-411.7, 33.4)

1-4980.980 1=-4549.624

[3] GPE[IHAA TEMIMEPATYPA
[9] 3/3{11.6,31.3)

[7] S9PEKTUBHAS TEMNEPATYPA
[2012349.9, 11.7)

1=4907 508 1=-4423.672

[10] CPEOHAA TEMNEPATYPA-FUTURE3
[69] CPE[IHASA TEMMNEPATYPA-FUTURE3-09,09,09

[2] MVHVMATIEHAS TEMNEPATYPA
[512/3-(-14.0,5.7)

1-4878.091 1=-4073.675

[9] MMHMATIBHAA TEMMNEPATYPA-FUTURE3
[54] MVHUMANBHASA TEMNEPATYPA-FUTURE3-06,06,06

[8] MAKCUIMATIbHAA TEMNEPATYPA-FUTURE3

[32] MAKCUMATIBHASA TEMNEPATYPA-FUTURE3-02,02,02

1=4779.199 1=-3775.849

[14] 30OEKTUBHASA TEMNEPATYPA-FUTURE3
[137] 36$EKTVUBHASA TEMNEPATYPA-FUTURE3-21,21,21

[10] CPE[JHAA TEMMNEPATYPA-FUTURE3

[62] CPE[IHAS TEMNEPATYPA-FUTURE3-08,08,08

1-4532.178 1=-3768.390

(8] MAKCMMATIbHAS TEMMNEPATYPA-FUTURE3
[39] MAKCUMATbHASA TEMMNEPATY PA-FUTURES-03,03,03

[14] SOOEKTVIBHAS TEMIEPATYPA-FUTURE3

[130] SOOEKTMBHASA TEMMEPATYPA-FUTURE3-20,20,20

1=4491.590 1=-3731.373

QDunbTp no knaccam BEIKMKOYEH. OnanasoH kogos: 1-137 QDunbTp No knaccam BEIKMIOYEH. kogos: 1-137
0OTBETCTBYIOUME KAACCAM: @opna cosaana: 13.03.2022-20:50:52
annoe swasenne pakropa CTIOCOBCTBYET, orospaxaercs nunmsimm cessu KPACHOTO usera. TOAUMHA AHHMH OTPAXAET CTENEHE BAMAHHS.
annoe sHatenne pakropa MPEMATCTBYET, 0T0GpPaXaETcs AHHHSMH CBA3H CHHET0 ugeTa. TonlMHA AHHHH OTDaXAET CTENEHD BAMSHHS.
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€) 449 KoavuecTseHHei asTomaTHaY posaHHE SWOT-aHanvs 3naseHiii GakTapos cpeacTsamu ACK-aranuss s cucreme “iaac i elE)

BHIGOpP 3HAYEHUA (PAKTOPA, OKA3bIBAIILEr0o BAUSHWE HA NMEpexo 06beKTa yNpasneHus1 B Gy AyLUME COCTOAHMSA
SHEHOBAHHE SHaHEHHA BaKTaPa.
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Picture 13. Screen forms of the SWOT-analysis mode4.9 of the Eidos system

3.8.2. Cluster-constructive analysis of classes

In the Eidos system (in mode 4.2.2.1), the matfigimilarity of classes is
calculated according to the system of their deteation, and on the basis of
this matrix, four main forms are calculated angldiged (Figure 17):

— circular 2d-cognitive class diagram (mode 4.3;2.2

— agglomerative dendrograms obtained as a resghtigfitive (true) class
clustering (proposed by the author in 2011 in [1&jdde 4.2.2.3);

— graph of changes in intercluster distances (o22.3);

— 3d-cognitive diagram of classes and features édod.12).

T -3analiTe MogeiH, 403 EOTOpBR NPOECAMTE KAACTEPHO-KOHCT PYKTHEHEIN aHANKS:

CratHcThyeckHe Gaskl; MoACHEHKE N0 PESKIAMY

[v 1. ABS - 4acTHEIH KpHTEpMIE KONMMECTED BCTREY COMETAHMIE ' KAacc-NpHMaHaK"" | 0feekToE ofyy BRISOpEIE

v 2 PRCT - 4acTHRIA EpWTEpMi Yo, BEROATHOCTE M0 NPMEHAKS CREAM NOM3HaKOE OfberTOR [-ro KNacca

[v 3. PRLCZ - yacTHEIH KpHTEpME YoNoBHEA BEPOATHOCTE 0 NEMEHAKa Y OfEeKTOE |-ro Kaacoa
CHETEMHO-KOrHUT HEHBIE MOAEH [B a3kl SHAHWEA]:

[V 4. INF1 - 4acTHeI KPWTERHE: KOAMYECTED SHAHWA N0 A4 apKeEmryy; BEepoaTHOCTH U PRCT

v 5. IMF2 - yacTHBIE KRMTERHE: KOAMYSCTED SHAHWA N0 A XapkeErdy; BepoATHOCTY ua PRC2

[ B IMF3 - yacTHEIH KEHTEpHE XU-KEALQET, PASHOCTH MERIY PAETHYECKHMM W OHMIASMEIMA 260, YACTOT MM

v 7 IMF4 - yacTHei kperepai: BOL [Retun On lnvestment]; BepostHocTi us PRCT

[V 8. IMF5 - yacTHe kpurep9i; RO [Return On lnvestment); eepostHocTH s PRC2
9. IMFE - yacTHBIH KpWTEPME: pasH. Yo M Be3Ycn. BEPOATHOCTEN; BEpoATHOCTH 13 PRCT

T0IMFT - yacTHEI KpHTEpUE, PaSH.YC. M O83YC BEROATHOCT SN, BepoATHOCTH We PRCZ

3anaiTe QHaNa30H KOLOE KNACCoE [NOGMETRMLY] 408 SHANWES;
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@) 4.2.2.1. PacueT MaTpUL, CXOACTBA, KNACTEPOE U KOHCTPYKTOB KA3ccoB - =NECN X

CTaU.HH HCNONHEHMA NPOLECCS

1. Konuvpoeanve B¢ => BO.dbf 8 mogenm:10/10-Inf?

2. PacueT Matpuuel CxoACTES KNAccoe B Mogenuq: 10/10-Inf?

3. Pacuet kNacTepoe W KOHCTPYKT OB KNaCccoE B MoaenM: 10410-Inf?

4. PU3HYECKEA COPTUPOEKE WM AopacdeT Bl KNACTEPOE M KOHCTPUKTOE KNACCOE BO BCEX MOLE 17X

PACHET MATPHL| CXOCTBA, KNACTEPOB U KOHCTPYKTOB KNACCOB 3ABEPIINEH YCIMEIIHO M
TMpOrHo3 BPEMEHA MCNONHEHKMS
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Sanaime MIN Mogyne YpoBHA CHOACTES OTOOPaKaErENR KASCCOE: |. o

Jagalre cnocod BLIG0Opa KNACC0E 4NA OTOOPaHEHHA;

(o Enaccel c ko W MIN ypoEHAMK cHOaCTES

(™ Knaccel ¢ M& 0o Mogynio YpoEHeM CROQCTES

Janaime pasmep ME0ApaKEHMA B NUKCcenay [He Gonee 4K);

Pastiep no {13.:.3
Pastep no 500

Ok | Cancel |

€D 4.2.2.2. PesynbTathl KN2CTEPHO- KOHCTDYKTUEHOTD HANMIA KNACCOB = | =) ﬂ_hj

Konctpykr knacca:l "MAKCHMANBHAA TEMNEPATYPA-1/3-{-22.0,

MAKEHMATILHAR TEMTIEPATYPAT 34220, 1. | 1| MAKCUMANEHAR TEMTERATUPA1 234220, 03} |
2| MAKCMMATIEHAR TEMMEPATYRAZ/3-40.3, 21 3} 7| 22| MAKEMMATEHAR TEMMEPATYPAFUTURESMAKCHMANEHAR
3| MAKCMMATIEHAR TEMTIEPATYRA3/3421 3, 43.. | 3 123| IPFEKTVBHAR TEMIEPATYPAFUTURES3PFEKTMBHAR T .. |
4| MUHIMANEHAR TEMNEPATUPA /30337, 14.. | 4 58| CPEHAR TEMIEPATYPAFL TURES-CPE IHAA TEMMERATYFA, .|
5| MUHIMANEHAR TEMNEPATPA-2/3-(140 5.7} | 5 124| IPFEKTVBHAA TEMNEPATYPAFUTURESAPFEKTMBHAA T | 5
6| MUHIMANEHAR TEMNEPATUPA3/3-6 7. 25.4) | 5 56| CPEHARA TEMIEPATYPAFLTURES-CPE IHAA TEMMERATYFA, |
7| CPEIHAA TEMMEPATUPA1/3-27.9 820 | 132| 67| CPEIHAA TEMNEPATSPA-FUTUIRES-CPE OHAA TEMIIEPATYRA, |
8| CPEIHAA TEMNEPATHPA-2/3-8.2 116 | 133 54| MUHUMANBHAR TEMNEPATHPAFUTUREFMAHNMANEHAR TE |
9| CPENHAA TEMMEPATUPA-S/A-TE 313 | 134| 9| CPEIHARA TEMMEPATHPA-3/3411 6, 31.3) |
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13| CKOPOCTE BETPA1/341.0.10.3}

14| CKOPOCTE BETPA-2/3410.3, 197}
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16| DCALKK-T f3-{1.U,TUﬁ.7}

17| DCAOKW-2/3-0100.7, 200.3)

18| DCAIKW-3/3-{200.3, 300.0}
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20| 3P PEKTUEHAR TEMHEPATHPA-Z/S-(—S.S, "7

21| 3P PEKTMBHAR TEMNEPATYPA-3/3-11.7. 33.41

I 22| MAKCMMANEHAR TEMMEPATYPAFUTURESM .
23| MAKCUMANBHAR TEMMIERATYPAFUTURESM...

24| MAKCMMAEHAR TEMMEPATYPAFUTURESM...

25| MAKCMMANEHAR TEMMEPATYRAFUTURESM... | » -
4 » 4 |
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SenleCA0NE g B

CEMAHTIYECKAA 2D CETb KNACCOB B MOZENM: "INF3"
KOHCTPYKT KNACCA: [1}-MAKCIIMANHAA TEMMEPATYPAA/3:22.0, 0.3}
Tpunoxenve; CLieHapHbIi aETOMATHSMPOBAHHbI CHCTEMHO-KOTHHTHBHBIA axank3 knumara Kpackogapa 3a 1933-2020 rogs!
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(CXOBENBO H DTN NENEY KVACEANN N0 X DIGHKaM 1DARALHAM aTODOs, CHCTeNe JErepulbaLn
s (010 TBO 320208 roBpanaerca Mt s KPACHOTO) Lgera, TOnLHHe Mk [SEEHHER B KDYXOSHE B LEHTDE THAHH) OTDANRET CTENEHo CXOMTER.

ey - PASIIYE k72208 o706pNae7 AN CERM CIHET Q) Ugera, TOPLAN MMM (1DHBELEHNAS B KDYNONNE 5 LEHTOE PHRHN) OTDEREET CTENEH PASTII,

B nanHoi togenu 137 knaccoe. [Npu TaKoM KONWUECTES KNACCOE NPOUECT SMAOMEPATHEHON KOTHWTHEHON KASCTEPHZAUMH MOKET 33HATE SaMETHOE BRSkA.
K.pore Toro 40A oToSpa#eHHA AEHAPOrPattb! KOMHUTHEHON KNSCTEPMSALMM MOKET NOTPEG0SATECA MPAPHUSCKMA Pl € GOMEWMM YHCAOM MHKCENSN N0 X W No Y.

3a0aTh PasHERHOCT MPAPHIECKOrD RaANa, 8 TAKKE PESMED HENONbSYEMbI LUPMETOE, TOALMHY AMHHA M APYrHE NAPaMETP OTOBRAKEHHA AEHIPOrPaNNb] FOKHD

rkEHYE no kHonke: 'Tlapametper”. Ecnu 3anate M Mogens oA orofpakeHys GEHLPOrpatiel W DEHEE B HEH NPOBOLMACH PACYET AEHLPOM aMiEl, TO OTOSPAZMTE

&6 (&3 NEPEPACcyETa [T.8. SHAUUTENEHD GEICTPEE, YEM C PACHETOM)| MOXKHO KAMKHYE N0 kHonke: 'TepepucoeaTe Ges nepepacyeta’’. 3Ty onepalun MoxHD

MOETOPATE MHOMD PaZ, YT0 NOSEONAST NOA0GPATE HYKHEIS NAPAMETRE BHIYANHSAUMH
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{':) 4.2.2.3. ArnoMepaTuBHaA JPEBOBMAHAEA KNACTEpM3aUMA knaccos. (C) Cuctema "3I?I,CI,OC-}<—+" | (B S

Cragii MenonHeHKs NpoUEccs

lOET NpoUECs KOFHMTHMEHOR KNacTepM3auMK knaccos B moaen4:6/10-Inf3. 137,137
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INF3™
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MSHEHEHHE MEXKMNACTEPHbLIX PACCTOHH“M nePun KOFHMTHEHOM KJ'IACTEPMEA“VIM K.I'IACCOB B MOHEIIM
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Picture 14. Screen forms of subsystem 4.2.2: "Clust-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 matffsimilarity of features
Is calculated according to the system of their nmegrand on the basis of this
matrix, three main forms are calculated and disgadayigure 18):

— circular 2d cognitive feature diagram (mode 42,2

— agglomerative dendrograms obtained as a resuttoghitive (true)
feature clustering (proposed by the author in 2011]) (mode 4.3.2.3);

— graph of changes in intercluster distances (ro8l2.3);

— 3d-cognitive diagram of classes and features édod.12).
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3.8.4. Knowledge Model of the Eidos System and Nonl  ocal Neurons

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

Classes in this model correspond to neurons angheBa and signs
correspond to receptors and spaces (descriptivessoarrespond to slots).

From frame model knowledge representation model of the "Eidos" syste
is distinguished by its efficient and simple softevamplementation, obtained
due to the fact that different frames differ froack other not in a set of slots
and spaces, but only in the information in themer€fore, in the Eidos system,
with an increase in the number of frames, the nundabfedatabases does not
increase, but only their dimension increases. iBh#svery important property of
the Eidos system models, which greatly facilitaggsl 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 aresetscted by the iterative
backpropagation method, but are calculated by itleetdcounting method based
on a well theoretically substantiated model basednformation theory (this
resembles Bayesian networks);

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

3) the neural network is non-local, as they say ffolly connected”.

In the "Eidos" system, non-local neurons are vigedl (mode 4.4.10 of
the "Eidos" system) in the form of special grapioiens, on which the strength
and direction of the influence of neuron receptorghe degree of its activation
/ inhibition is displayed in the form of color atidckness of the dendrite.
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Picture16. Screen forms of subsystem 4.4.8 of thédBs system

3.8.5. Non-local neural network

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

It is also possible to visualize any one layer oba-local neural network
(mode 4.4.11 of the Eidos system).
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Such a layer in a visual form reflects the strengpidl direction of the
influence of the receptors of a number of neuronstlte degree of their
activation/inhibition in the form of color and tkitess of the dendrites.

Neurons in the image of the neural network layerlacated from left to
right in descending order of the modulus of thealtastrength of their
determination by receptors, i.e. on the left ame risults that are most rigidly
conditioned by the values of the factors actingtleeam, and on the right - less
rigidly conditioned.

Figure 20 shows a small fragment of one layer néaral network and a
screen form for setting its visualization paraneter
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3.8.6. 3D Integral Cognitive Maps

The 3d-integrated cognitive map is a display in @gare of cognitive
class diagrams and factor values at the top anrbptrespectively, and one
layer of the neural network (mode 4.4.12 of theoBidystem) (Figure 21).
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Picture 17. Screen forms of subéystem 4.4.12 of tE&os system
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3.8.7. 2D Integral Cognitive Maps of Meaningful Cla ss Comparison
(Mediated Fuzzy Plausible Reasoning)

In 2d-cognitive diagrams of class comparison adogrtb the system of
their determination, one can see how similar or libfferent the classes are
from each other according to the values of theofadhat determine them.

However, we do not see from this diagram how eyatise classes are
similar and how exactly these classes differ imgpf the values of the factors
that determine them.

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

2D cognitive maps of meaningful class comparisores examples of
mediated fuzzy plausible logical conclusions, whi&kiorgy Poya may have
been the first to write about [13]. For the firsime, the automated
implementation of reasoning of this type in the dsidntellectual system was
written in 2002 in [1] on page 521 This was later discussed in T8nd a
number of other works of the author, so it is imappiate to consider this issue
in more detail here.

For example We know that one person has blue eyes and the b#ser
black hair. The question is, do these featuresributé to the similarity or
difference between these two people? In the ASGsisaand the Eidos system,
this issue is solved in the following way. In a rabdased on a cluster-
constructive analysis of classes and values obfagteatures), it is known how
similar or different features are in terms of thefluence on the modeling
object. Therefore, it is clear that a person wililebeyes is most likely blond,
and a brunette is most likely to have dark eyesit &oclear that these features
contribute to the difference between these two lgeop

Figure 22 shows the screen forms of the Eidos syskat provide the
setting of visualization parameters for cognitivagdams of meaningful class
comparison and examples of such diagrams:

10 https://www.elibrary.ru/download/elibrary 18632964818704.pdfTable 7. 17, p. 521
" http://ej.kubagro.ru/2013/07/pdf/15.pqf.44.
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[39] MAKCUMATIEHAS! TEMTIEPATY PA-PAST3-03,03,03 i 4 [130] SOOEKTVIBHAS TEMIEPATYPA-PAST3-20,20,20

= Ip=-6371.050 Ip=58485.232

Ie=-0.332 1c=2.935

[14] 30SEKTVIBHASA TEMIMEPATYPA-PAST3 Ih—492.821 1b=3765.424 [8] MAKCVIMATIEHAS TEMMTEPATYPA-PAST3

[137] SOCEKTUBHASA TEMNEPATYPA-PAST3-21,21,21 e g [32] MAKCVIMATIBHAS TEMIMEPATYPA-PAST3-02,02,02
Ip=-6943.066 1p=53048.847
1e=0.335 1e=2.812

[1] MAKCUMATIEHAS) TEMNEPATYPA 1h=546.968 1b=3757.715 [1] MAKCUMATEHAS TEMMEPATYPA

[313/3421.3, 43.0} Ip=-7705.305 1p=52940.236 [212/3(0.3,21.3
Ie=-0.349 Ie=2.671

[7] SOOEKTNBHASA TEMIEPATYPA Ib=-551.483 - 1b=-3587.581 [8] MAKCVIMATIbHAS TEMIEPATYPA-PAST3

[21]313{11.7,33.4) e e [39] MAKCUMANBHASI TEMMEPATYPA-PAST3-03,03,03
Ic=-0.343 Ic=-2.630

(8] MAKCHIMANBHAS TEMIEPATYPA-PAST3 1b=598.121 1b=-5899.097 [2] MUHVMATIEHASA TEMMEPATYPA

[32] MAKCYIMATIEHAS] TEMMEPATY PA-PAST3.02,02,02 i e P [613/3457, 254}
le=-0.447 le=-3.752

OuniTp no on.wkane: [0] BCE OMUCATENbHBIE WKATbI 1-137 OunbTp o on.wkane: [0] BCE OMMCATENLHBIE LKATbI 1-137
CXOACTBO M PA3AHYHE MEXAY KNACCAMH 10 WX NPHIHAKAM C YHETOM Mexay $aKTOp OB, CHCTEME AETEPMHHALMK): @opma coznana: 13.03.2022-21:15:29. Moxa3ano koauvectso cessen <=100
Kknaccos nunmsM cesan KPACHOTO ugeTa, TONIMHA AHHHH (NPHBEAEHHAS B KPYXOUKE B UEHTPE AHHWM] OTPAXAET CTENEHL CXOACTBA.

— PAIWUKE Knaccop 0ToSpaXaeTe UMMM canzk CUHETO UBeTa, TONIHA AMHHK (TPMEENEHHAS B KDYXOUKE B UEHTDE AWHHH) OTDAXAET CTEMEHS PAIAHINS.
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CogDiagCls0001-0006-06,jpg. [E
KOrHUTUBHAA OUATPAMMA KIACCOB B MOLEJN: "INF3"
"CLeHapHbIil aBTOMaTM3MpPOBaHHLIN CMCTEMHO-KOTHUTUBHBIN aHanus knumara KpacHopaapa 3a 1933-2020 rogsi”
Kn.wukana: [1] MAKCYMANBHAS] TEMNEPATYPA . o Kn.wikana: [2] MUHUMATNEHAS TEMMEPATYPA
Knace: [1] 1/3{-22.0000000, -0.3333333} Cxop./pazn.knaccos: -47.705% Knacc: [6] 3/3-{5.7000000, 25.4000000}
HalMeHOBaHIS NPUSHAKOB:
lbesAb0054 [9] MVHVMATIEHAS TEMIEPATYPA-PAST3
[9] MUHUMATIEHAS TEMMEPATYPA-PAST3 Tecds [54] MUHVIMATIbHAS TEMMEPATYPA-PAST3-06,06,06
[47) MVHVIMANBHAS TEMMEPATYPA-PAST3.05,05,05 1p=76924.896
1c=3.476
T [3] CPE[HSIS TEMMEPATYPA
2] MVHUMATIEHASI TEMMEPATYPA 1p=75456.815 [9]33-{11.6, 31.3}
5] 2/3-{-14.0, 5.7} le=3.218
ARy [7] SOGEKTVIBHAS TEMNEPATYPA
e [21]3/3-{11.7, 33.4)
8] MAKCVMATIEHAS TEMMEPATYPA-PAST3 et e
[39] MAKCVIMATBHAS! TEMIEPATYPA-PAST3.03,03,03 )
1b=4205.301 [14] 300EKTVIBHAS TEMMEPATYPA-PAST3
i [137] S0GEKTUBHAS TEMMEPATYPA-PAST3-21,21.21
p=59246.008

[14] 3OGEKTVIBHAS TEMMEPATYPA-PAST3 1e=2.862

[137] SOGEKTVIBHAS TEMIEPATYPA-PAST3-21,21,21

e [14] SOPEKTVIBHAS TEMIEPATYPA-PAST3

i [130] S9OEKTVIBHAS TEMMEPATYPA-PAST3-20,20,20
p=-54811.839

lc=-2.751

[1] MAKCUIMATIEHASI TEMMEPATYPA e

13052113, 43.0) 1p=7705.905 1b=-4539.468 [10] CPEAHSS TEMNEPATYPA-PAST3
Ie=0.349 S [62] CPE[IHSAS TEMMEPATYPA-PAST3-08,08,08

Ip=-63953.890
le=-3.173

8] MAKCYIMATIEHAS TEMMEPATYPA PAST3 :

[32] MAKCVIMANBHAS TEMIEPATYPA-PAST3-02,02,02 o Ib=-4750.472 [9] MMHVMANBHAS TEMIEPATYPA-PAST3
Ip=8426.568 i [47] MUHMATNBHAS TEMIMEPATYPA-PAST3-05,05,05
le=-0.447 Ip=-66926.609

1e=-3.675
@PuneTp no on.wkane: [0] BCE ONMMCATENBHBIE WKANBI 1-137 DunbTp no on.wkane: [0] BCE ONMUCATENBHLIE WKAJBI 1-137
CXOACTBO M PA3AHYHE MEXAY KNACCAMH 10 WX NPHIHAKAM C YHETOM Mexay $aKTOp OB, CHCTEME AETEPMHHALMK): @opma coznana: 13.03.2022-21:15:46. Moxa3ano koauvectso cessei <=100
Kna nunmsM cesan KPACHOTO ugeTa, TONIHHA AHHHH (NPHBEAEHHAS B KPYXOUKE B UEHTPE AHHWM] OTPAXAET CTENEHL CXOACTBA.
— PAIIMYUE knaccop oToGpaxaeTcs aunuaMu ceaan CHHETO useta, TonwuHa nunuK (IPUBEEHHAS B KPYXOYKE B UEHTPE AHHUH] OTPAXAET CTEMEHE PAIAHHS.
CogDiagCls0001-0010-06 jpg =]
KOrHUTUBHAA OUATPAMMA KINNACCOB B MOLOEJN: "INF3"
"CLeHapHbIi1 aBTOMaTM3MpPOBaHHLIN CMCTEMHO-KOTHUTUMBHBIN aHanus knumara KpacHopapa 3a 1933-2020 rogsi”
Kn.wukana: [1] MAKCYMANBHAS] TEMNEPATYPA . o Kn.wikana: [4] ATMOC®EPHOE JABNEHUE
Knace: [1] 1/3{-22.0000000, -0.3333333} Cxop./pazn.knaccos: -28.020% Knacc: [10] 1/3-{989.1000000, 1006.9333333}
HalMeHOBaHIS NPUSHAKOB:
[1] MAKCIMATIEHAS TEMMEPATYPA 212501055 lb=t0z0i024 [4] ATMOCOEPHOE IABNEHUE
[1]1/34-22.0, -0.3} s [10] 1/34989.1, 1006.9}
1e=7.067

8] MAKCIMANHAS TEMIIEPATYPA-PAST3 eineen [14] S0GEKTVIBHAS TEMMEPATYPA-PAST3

[32] MAKCVIMATNIBHAS] TEMIEPATY PA-PAST3.02,02,02 e o [137] 30GEKTVBHAS TEMMEPATYPA-PAST3-21,21,21

le=0.215

[10] CPE[HSIS TEMIIEPATYPA PAST3 Ao [7] SOGEKTVIBHAS TEMNEPATYPA

[69] CPE[HSIS TEMIEPATYPA-PAST3-09,09,09 S [21]3/3-{11.7, 33.4)

1e=0.187
[9] MUHUMATIEHAS TEMMEPATYPA-PAST3 \b=-294 627 [14] S0OEKTVIBHAS TEMITEPATYPA-PAST3
[54] MVHVIMATEHAS TEMIEPATYPA-PAST3-06,06,06 ity [130] SSOEKTVBHAS TEMMEPATYPA-PAST3.20,20,20
Ic=-0.208
[3] CPEAHAS TEMMEPATYPA e [3] CPE[HSISt TEMMEPATYPA
191 3/3{11.6,31.3} et i [8]2/3{8.2,11.6)
lc=-0.194
[2] MUHUMATIEHAS TEMMEPATYPA e [2] MVHVMATIEHAS TEMMEPATYPA
6] 313457, 25.4} e [5]213{-14.0, 57}
le=-0.206

[1] MAKCVIMANBHAS TEMMEPATYPA B [7] SOPEKTVIBHAS TEMMEPATYPA

[212/340.3,21.3} et 1201 2/349.9,11.7)
le=-0.510 le=-0.219

OuniTp no on.wkane: [0] BCE OMUCATENLHBIE WKANbI 1-137 OunbTP o on.wkane: [0] BCE OMMCATENbHBIE LWKATbI 1-137
CXOACTBO M PA3AHYHE MEXAY KNACCAMH 10 WX NPHIHAKAM C YHETOM Mexay $aKTOp OB, CHCTEME AETEPMHHALMK): @opma coznana: 13.03.2022-21:17:02. Moxa3ano koauvectso cessed <=100
Kkna nunusmn cesian KPACHOTO ugeta, Tontuuna AHHMA (TPHEEACHHAR B KPYKOUKE B UCHTPE AMHHH) OTPAXAET CTENEHL CXONCTEA.
— PAIIMUUE knaccop oToGpaxaeTcs aunuaMu ceaan CHHETO useta, TonwuuHa auHuK (IPHBEEHHAS B KPYXOYKE B UEHTPE AHHUH] OTPAXAET CTEMEHE PASAHHS.
CogDisgCl:0001-0011-06 pg =]

KOrHUTUBHAA OUATPAMMA KITACCOB B MOJEIA: "INF3"
"CueHapHbI aBTOMaTM2UPOBaHHbIN CUCTEMHO-KOTHUTUBHBIN aHanus knumata KpacHoaapa 3a 1933-2020 rogbi”

Kn.wkana: [1] MAKCUMATNbHASRA TEMMEPATYPA . 0, Kn.wkana: [4] ATMOC®EPHOE JABNEHUE
Knace: [1] 1/3{-22.0000000, -0.3333333} Cxoa./pasn.knaccoB: 2.333% Knacc: [11] 2/3-{1006.9333333, 1024.7666667}

HaumeHoBaHIA NPH3HaKos:

[1] MAKCIMATIEHAS TEMMEPATYPA 212501055 lb=a034 022 [4] ATMOCOEPHOE [IABNEHUE
[1]1/34-22.0, 0.3} 1916174836 1p=43589,861 [11]2/3{1006.9, 1024.8}
1c=5.635 1c=8.254
[7] SOOEKTVIBHAS TEMMEPATYPA e [10] CPEAHSAS TEMNEPATYPA-PAST3
[19]1/34316,-9.9) e [69] CPE[IHSASI TEMMEPATYPA-PAST3-09,09,09
1c=-0.125
[4] ATMOC®EPHOE [IABIEHUE 1b=-219.562 [3] CPE[IHAA TEMMEPATYPA
[11]213{1006.9, 1024.8} e STRBET [913/3-(116,31.3}
Ie=-0.132
[11] ATMOCOEPHOE [IABNEHWE-PAST3 1h=233.617 [] MAKCUIMATIEHAS TEMITEPATYPA
[80] ATMOC®EPHOE [JABNEHVIE-PAST3-11,11,11 e [3]3/321.3, 43.0}
le=-0.149
[3] CPEAHAS TEMNEPATYPA et [8] MAKCUMATGHAS TEMMEPATYPA-PAST3
191 3/3{11.6,31.3} i ettt [39] MAKCHIMATIEHAS TEMNEPATYPA-PAST3-03,03,03
le=-0.422 Ie=-0.177
[2] MUHUMATIEHAS TEMMEPATYPA o heen o [2] MAHVMATIEHAS TEMMEPATYPA
161313457, 25.4} p=-10346.209 Ip=-3525.054 BlsE G254
le=-0.467 lc=-0.159
[1] MAKCVIMANBHAS TEMMEPATYPA oo [11] ATMOCOEPHOE [JABMNEHVE-PAST3
[212/340.3,21.3} e [85] ATMOCOEPHOE JABNEHVE-PAST3-12,11,11
Ie=-3.675
OuniTp no on.wkane: [0] BCE OMUCATENLHBIE WKANbI 1-137 ®unbTp Mo on.wkane: [0] BCE OMMCATENbHBIE WKATbI 1-137
CXOACTBO M PA3AHYHE MEXAY KNACCAMH 10 WX NPHIHAKAM C YHETOM Mexay $aKTOp OB, CHCTEME AETEPMHHALMK): @opma coznana: 13.03.2022-21:17:25. Moxa3ano koauvectso cessed <=100

———— CXO[ICTBO KA2CCOE 0TOBPAXAETCA AHHMAMH cES3H KPACHOTO UBETa, TOMUMHA AMHKH (NDHEEEHHAS B KDYXOYKE B UEHTDE AHHHH) OTDAXAET CTENEHb CXOACTEA.
— PAIIMUUE knaccop oToGpaxaeTcs aunuaMu ceaan CHHETO useta, TonwuuHa auHuK (IPHBEEHHAS B KPYXOYKE B UEHTPE AHHUH] OTPAXAET CTEMEHE PASAHHS.

Picture 18. Screen forms of mode 4.2.3 of the Eidggstem
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3.8.8. 2D-integrated cognitive maps of meaningful c ~ omparison of

factor values (mediated fuzzy plausible reasoning)

From 2d-cognitive diagrams comparing the valuefaotors according to
their influence on the object of modeling, i.e. @8 transitions to states
corresponding to classes, it is quite clear howlamor different any two values
of factors are in their meaning.

Recall that meaning, according to the Schenk-Alelsoncept of
meaning used in ASC analysis, consists in knowihg tauses and
consequences [14].

However, it is not clear from this diagram how ekathe values of the
factors are similar or differ in their meaning.

This can be seen from the cognitive diagrams tlaat lme obtained in
mode 4.3.3 of the Eidos system (Figure 23):

€D 4.3.3. Kornumvsnbie guarpavmel MpusHakos. 3a0aH1e NAPaMETPOS TEHEPALN BENOAHB GOPM

—Brifiop NPUSHAKOE ANA KOrHUTHEHOR AMArparel

JapaidTe KoAW ABYX NPUIHAKOE. ANY AEBOI0 W NPAB0ro MHgpOPMALMOHHBIX NOPTPeTOB KOTHUTWEHOW AMarpaMmMu

no oyepenu Blalﬁlolpﬂﬂ WX KYpCOpOM B TaGAMLEe W KAKMKas Ha CDDTBETCTBHICIII.[Eﬁ KHOMNKE HUXEe Hee

Koa A Haumeroeatie npusHaka ﬂ
i - 1: MAKCHMANEHAR TEMNERPATYRA-1/3-{-22.0000000, -0.3333333} |
‘ . 2| MAKEUMATIEHAR TEMNEPATUPA-2/3{0.3333333, 213333333 !
3| MAKCMMANEHAR TEMMEPATYPA-2/2421.3333333, 430000000} |
4| MAHAMANEHAR TEMMERATYPA-1 /3432, 7000000, 14.0000000} i
1
l

St MAHUMANEHAR TEMTEPATHRA /- 14000000, 57000000} |
B MMHUMATEHAA TEMNEPATYPA-3/3-{5. 7000000, 25.4000000) _ ’;J
= e —————— T

Erifiop koaa NpHsHaKa NEE0ro MHG.NOPTPETa Bitiop koaa NpHsHaka NRAE0ro MHG. NOPTPETa J

—Brifiop cnocofia GUABTPALWM KNACCOE B HHPOPMALMOHHEX NOPTPET &4 KOrHWTHEHOH A1arpathbt
JanaiiTe koas ABYX KNACCHPHKALUWOHHEX WKan, An8 Neeoro M Npaeoro MHgopHaulMoOHHBIX NOPTRETOB KOFHUTHBHOR
AUarpaMMe No ouepeny BHﬁHpﬂﬂ WX KYypCOpOoM B TaGnuue W KNWKaa Ha CDDTBETCTBHIDI.I{E“ KHOMKE HUXe Hee

MuHARMEBHBI

KOG TEagauHH.

BCE KACCHPMKAUMOHHBIE WKATE!
‘I_-j MAKCHUMANEHAR TEMMNERPATYRA
2i MUHWUMANEHAR TEMOEPATYRA,
3| CPEOHAR TEMMEPATURA

4: ATMOCEPHOE OABNEHME

5| CKOPOCTL BETPA

Bbifiop k013 KASCCHPHRSUMOHHON LUKANE! NEBOrD. HHE.NOPTPETa Ebifiop £o0a KNacCHPHEALMOHHOL WKL MPEE0rD WHEP.NOATRETS I
—3a0aTe MOQSNH, B KOTOREIX NROEORHTE PACYETE! KOMHHTUEHSIX AHArpaht | —3anaiTe Max KOMMUSCTES OTOBPEKASHEI CEAZEN
" Abs [~ Prel [ Pre2 [ Infl T Inf2 W Inf3 [ Infd [ Inf5 [~ Inf6 [ Inf? 100 Nomowes

1= B amanore sanatel CNeqYoW e NaparMeT Pl PACYETS KOMHUTHEHEIX AMarpardrd.-
lNpu3Hak Ang nesoro WHgp.noptTpeta: [0] BCE NMPU3HAKH
MNpuzHak Ana npaeoro wHd¢ noprperta: [0] BCE NPU3IHAKK
KnaccugurayMoHHas wkana ans negoro uig.noprpeta:; [0] BCE KNACCUPHEKALMOHHBIE WKANK
KnaccudpukauvoHHas wkana ans npasoro wHg.noptpera: [0] BCE KNACCUPHMKALWMOHHBE WKANBH
Monenu, zapnadHuie ang pacyera: Abs, Prcl. Prc2, Infl, Inf2, Inf3. Inf4, Infb, Inf6, Inf?

Ok LCancel

| = = = = = = 3
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CogDiagAtr0001-0010-06,jpg. =]

KOrHUTUBHAA QUATPAMMA NMPU3HAKOB B MOLOENN: "INF3™
"CLeHapHbIi1 aBTOMaTM3MpPOBaHHLIN CMCTEMHO-KOTHUTUBHBIN aHanus knumara KpacHopaapa 3a 1933-2020 rogsi"
On.wkana: [14] MAKCUMANBHAS TEMMEPATYPA On.wkana: [14] ATMOC®EPHOE JABMNEHVE

g o
MpusHak: [1] 1/3-{-22.0000000, -0.3333333} Cxof./pasn.npusHakoB: -32.004% MpusHak: [10] 1/3-{989.1000000, 1006.9333333}
HammeHoBaHWS Knaccos: HaumeHoBaHA knaccos:
[1] MAKCYIMATIEHAS: TEMMEPATYPA 212501055 lb=t0z0i024 [4] ATMOCOEPHOE ABNEHUE
[1]1/34-22.0, -0.3} teti o e [10] 1/34989.1, 1006.9}
1e=5.349 1e=6.707
[7] SOEKTVBHAS TEMMEPATYPA - [7] SOGEKTUBHAS TEMNEPATYPA
[21]3/3-411.7, 33.4) s [2113/3-11.7, 33.4)
1e=0.183
[10] CPE[HSIS TEMIEPATYPA-FUTURE3 2270 004 [14] S0GEKTVIBHAS TEMMEPATYPA-FUTURE3
[69] CPE[HSAS TEMIEPATYPA-FUTURE3-09,09,09 T [137] SOGEKTVBHAS TEMMEPATYPA-FUTURE3-21,21,21
1e=0.189
[9] MUHUMATIbHAS] TEMMEPATYPA-FUTURES 1b=277.977 [1] MAKCYIMATIBHAS TEMIEPATYPA
[54] MUHVIMATEHAS TEMIEPATYPA-FUTURES3-06,06,06 et G [2]2/3-0.3,21.3)
le=-0.185
[3] CPEAHAS TEMMEPATYPA e [3] CPE[HSISt TEMMEPATYPA
191 3/3{11.6,31.3} ik 260 [8]2/3{8.2,11.6)
le=-0.190
[2] MUHUMATIEHAS TEMMEPATYPA e a0 [2] MVHVMATIEHAS TEMMEPATYPA
6] 3/345.7, 25.4} e [5]213{-14.0, 5.7}
le=-0.452 lc=-0.198
[1] MAKCVIMANBHAS TEMMEPATYPA 45134 e b [7] SOPEKTUBHAS TEMMEPATYPA
121213-£03,21.3) 0497.758 lp=-4743.134 [20123-49.9,11.7}
1c=-0.496 le=-0.212
PuneTp no kn.wkane: [0] BCE KNACCUPUKALUMOHHEIE WKANBI 1-137 DunbTp no kn.wkane: [0] BCE KNACCUPUKALUVOHHBIE LWKANBI 1-137|
CXOACTBO M PasAvHE MEXAY NPHIHAKAMH N0 HX KAACCAM C YHETOM CXOACTBAIP a3AMHHS MEXAY KAACCAMH N0 CHCTEME ACTEPMHHHPYIOLLHX WX NP HIHAKOB: opwa coznana: 13.03.2022-21:24:31. MNoxasano koauuecTso cesizch <=100

npHanakos aunusinn cessn KPACHOTO UBETa, TOAMHA THHHH (1DHBEQEHHAS B KPYXOUKE B UEHTPE MHHK) OTPAXAET CTENEHD CXOACTBA.
—— PA3fIMYUE NpHIHAKOB 0TOGPAXAETCH AMHKSMM CB33H CHHETO UBETa, TOAUWMHA AMHMH [TDHBENEHHAS B KPYKOUKE B UEHTPE AHHHH) OTPEXAET CTENEHb Pa3AHIHS.

CogDiagAt0001-0011-06,jpg =]

KOrHUTUBHAA QUATPAMMA NMPU3HAKOB B MOLOENN: "INF3™
"CLeHapHbIi1 aBTOMaTM3MpPOBaHHLIN CMCTEMHO-KOTHUTUBHBIN aHanus knumara KpacHopaapa 3a 1933-2020 rogsi"
On.wkana: [14] MAKCUMANBHAS TEMMEPATYPA On.wkana: [14] ATMOC®EPHOE JABMNEHVE

- o
MpusHak: [1] 1/34-22.0000000, -0.3333333} Cxof./pa3n.npusHakos: 2.029% MpusHak: [11] 2/3-{1006.9333333, 1024.7666667}
HanmeroBanys knaccos: HavneHoBaHus Knaccos:
[1] MAKCUIMATISHAS TEMTEPATYPA e Esatos [4] ATMOC®EPHOE [ABNEHVE
[1] 11344220, -0.3} v [11] 213{1006.9, 1024.8}
le=7.940
[7] S0GEKTVIBHAS TEMMEPATYPA ey [11] ATMOCOEPHOE JABNEHVE-FUTURES
[19] 1134316, -9.9} AT [80] ATMOC®EPHOE [JABIIEHVE-FUTURE3-11,11,11
1e=7.358
[11] ATMOC®EPHOE [IABNEHVE-FUTURES 1b=-190.027 [9] MUHVIMATIGHAS TEMTIEPATYPA-FUTURE3
[85] ATMOC®EPHOE [IABINEHVE-FUTURES-12,11,11 T [54] MVHUMATBHAST TEMMEPATYPA-FUTURE3-06,06,06
le=-0.120
[4] ATMOCOEPHOE [IABIEHWE 1b=-219.363 [3] CPE[IHSIS TEMIEPATYPA
[1112/3{1006.9, 1024.8} oy [913/3-{11.6,31.3}
p=-3090.473
le=-0.130
[3] CPEQIHSIS TEMMEPATYPA D [1] MAKCYIMATTEHAS TEMNIEPATYPA
[913/3(116,31.3} e [313/3-(21.3, 43.0}
lc=-0.146
[2] MUHVMATIEHAS TEMMIEPATYPA e [2] MUHVIMATISHAS] TEMTIEPATYPA
[6]33-(5.7, 25.4 R [61313-05.7, 254}
lc=-0.154
[1] MAKCMMATIEHASI TEMMEPATYPA o [11] ATMOCOEPHOE [JABIIEHVIE-FUTURE3
[21213-403,213) Jps2z20574 | | | [85] ATMOCOEPHOE IABNEHVE-FUTURE3-12.11,11
1e=-3.769
®unsTp o kn.wikane: [0] BCE KNACCU®UKALMOHHBIE WKANbI 1137 ®unsTp o kn.wikane: [0] BCE KNTACCUOUKALIVIOHHBIE LKA 1-137)
CXOACTBO M PasAvHE MEXAY NPHIHAKAMH N0 HX KAACCAM C YHETOM CXOACTBAIP a3AMHHS MEXAY KAACCAMH N0 CHCTEME ACTEPMHHHPYIOLLHX WX NP HIHAKOB: opma coznana: 13.03.2022-21:25:01. Moxasano koauecTo cesizch <=100

npuanakos annmsium cesian KPACHOTO wpera, Tonusmia aukui [1DHEENEHHAS B KPYXOUKE B LEHTPE AHHAK) 0TPaXAET CTENEHL CXOACTEA.
—— PA3fIMYAE DHIHAKOR 0TOGPAXAETCH MK M Cos3H CHHETO UpeTa, TONUANA MHHHK [1DHBEQEHHAS B KPYXOUKE B UEHTPE AHHHK) 0TPaXAET CTENEHE PATAHIHS.

CogDiagAt0001-0012-06,jpg =]

KOrHUTUBHAA QUATPAMMA NMPU3HAKOB B MOAETN: “INF3™
"CueHapHbI aBTOMaTM2UPOBaHHbIN CUCTEMHO-KOTHUTUBHBIN aHanus knumata KpacHoaapa 3a 1933-2020 rogbi”
On.wkana: [14] MAKCUMANBHASA TEMNEPATYPA On.wkana: [14] ATMOC®EPHOE JABIIEHVE

. 0
MpuaHak: [1] 1/3-22.0000000, -0.3333333} Cxoa./pasn.npusHakos: 66.506% MpunsHak: [12] 3/3-{1024.7666667, 1042.6000000}
HanmeHOBaHWA KNaccos: HaumeHoBaHuUs Knaccos:
[1] MAKCHIMATIEHAS TEMIEPATYPA Ibei280 055 e 0aT [4] ATMOC®EPHOE ABNIEHUE
[11/3-(220, 0.3} et e [12] 3/3-{1024.8, 10426}
1e=5.349 lc=5.543
[7] SOOEKTVIBHAS TEMMEPATYPA ey [1] MAKCUMATIEHAS TEMMIEPATYPA
[9]1/34316, 9.9} gt [11/3{22.0, 03
le=0.344
[10] CPE[IHSIA TEMITEPATYPAFUTURES 1b=111582 [7] S9PEKTVIBHAS TEMIIEPATYPA
[69] CPEHASA TEMMEPATYPA FUTURE3-09,09,09 e 211334117, 33.4}
le=-0.068
[9] MVHVMATNbHAS TEMNIEPATYPA-FUTURE3 e [10] CPE[HSIS] TEMMEPATYPA-FUTURE3
[54] MUIHMMATIBHAS TEMINEPATYPA-FUTURE3-06,06,06 Ip=1740.485 [69] CPEHAA TEMMNEPATYPA-FUTURE3-09,09,09
le=-0.078
[3] CPEQIHSIS TEMMIEPATYPA e [9] MUHVMATISHAST TEMIEPATYPA-FUTURES
9] 3/3-{11 6, 31.3} T {54] MHIMATIEHAS TEMIEPATYPA FUTURES-06,06,06
1c=-0.080
[2] MUHVMATIEHAS TEMMIEPATYPA e [3] CPEOHSISI TEMIEPATYPA
[6] 3/34(5.7, 25.4} = AT [913/3.{11.6,31.3)
le=-0.452 1c=-0.083
[1] MAKCMMATIEHASI TEMMEPATYPA e [2] MVUHVMATIBHAS] TEMIEPATY PA
[212/340.3, 213} TR 61313457, 25 4}
Ie=-0.090
®unbTp no kn.wkane: [0] BCE KNACCU®UKALUMOHHBIE LWKAMbI 1-137 ®unbTp no kn.wkane: [0] BCE KNACCUOUKALUWMOHHBIE LUKAMbI 1-137|
CXOACTBO M Pa3AHYME MEXAY NPHIHAKAMH IO HX KAACCAM C YMETOM CXONCTBA/p a3AMUHS MEXAY KAACCAMH N0 CHCTEME AETEPMHHHPYIOLLHX HX NPHIHAKOB: @opma coznana: 13.03.2022-21:25:23. MNoka3ano Koauuectso cesaed <=100

—— CXO[|CTBO NpH3HaK0R OTOSPAXAETES AMAHSIMA cE3H KPACHOTO LBETa, TOALIWHA THHHH (TPHBEQCHHAS B KPYXOYKE B LEHTPE AWHHH) OTPOXAET CTENEHS CXOACTED,

—— PA3fIMYUE NPHIHAKOB 0TOGPAXAETCH AMHHAMH CB33H CHHETO UBETa, TOAUWMHA AMHAH [IDHBENEHHAS B KPYKOUKE B UEHTPE AHHHH) OTPAXAET CTENEHb PaIAHIHS.

Picture 19. Screen forms of mode 4.3.3 of the Eidggstem
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3.8.9. cognitive functions

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

Cognitive functions reflect how much information é¢entained in the
gradations of the descriptive scale about the itiansof the modeling object to
the states corresponding to the gradations ofltssification scale. At the same
time, in statistical and system-cognitive modelsche gradation of the
descriptive scale contains information about adldgttions of the classification
scale, i.e. each value of the argument corresptmmd values of the function,
but they correspond to varying degrees, both pesiéind negative, which is
displayed in color.

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

i = L T SR W MR— [
€ 45, Busyanssauma KorHUTHEHBE DyHKLWEA — | — | (S Sy

Y7o TakoE KOrHUTHMEHSA YHE LA

Busyanuzauma npare:, 0ODATHE, NOZHTHEHEIX, HEMSTHEHEL, NOMHOCTER M YECTHYHD PEAYLMPOBAHHELR KOrHUTHEHE! UHK LM
K.OrHWTHEHAA PYHKLLMA NPEACT 36 NAST COB0M MRaPHIECKOS OTOBDAKEHHE CHBL W HANPAEEAEHUA BAMAHIMA DASNHYHBIN SHAHEHHE
HEKOTOPOro (hakTopa Ha Nepexaabl OfEEKTa UNPAENEHWA B GUIUWWE COCTOAHWMA, COOTEETCTEYHWME Knaccan. KorHuTueHee
BYHELMK MPELCTAENAKT COB0MA HOBLIA NEPCNEKTHEHEIM MHCTRYMEHT OTPAKEHKA M HAM NALHOM BUZYANHSSUMMY S3K0HOMEPHOCTEM
A 3MIMPMYECK X 5aK0HOE. PaspatioTka cogeptareneHoM HAaYYHOM MHTEpNPETauMMY KOrHMTHBHER ByHKLMEA NpeLCT SENAET codoll
CNOCOS N0SHAHKA NPMPOAE!. OSIW ECTES M YEADEEKA. F.OMHWTHEHEIZ SYHELLMK MOTYT SbTE: NPAREE, OTPa#aWME 3aBHEHMOCTE
K.NACCOE 0T NPMSHAKOE, 0606 AKILLIAE MHEOPMALWOHHBIE NOPTPETEI NPMEHAKOE, 0GQETHBIE, OTO&HAKILLLME SABMCMMOCTE NPHEHAKOE
0T KNAcCoE, 0600 SWHE MHPOPMALHOHHEIE NOPTPETE KNACC0E; NOSHTHEHEIE, NOKaSEIENWME Yy CNOCOGCTEYOT CUCTEMa
AETEPMHHELMA; HEMSTWEHEIE, OTH&KAMLIWE YEhY NDENATCTEYNT CUCTERMA AT EPrWHAELMM; CREAHESSEEIIEHHBIE, OTDE:KAKILIAE
COBOKYMHOE BAMAHME BCEX SHAYEHMI aKTOPOE Ha NOESAEHME OOBEKTa [NPMYEM B KaYSCTEE BRCOE HAOMKGEHMEH MCNoNEEYSTCR
K.OAWYECTED HHPOPMALHH B SHAYEHHMM SPrYMEHTS O SHAYEHMAR SYHELWK] PaSNHYHOMH CTENEHEH PELYKLHH MM CTENEHED
AETEPMHHALMM, KOTOpas OTRakasT & rpadyeckol dopre (B fopre Nonock!] KOAMYECTED SHAHWA B SpryMEeHTE 0 SHAYEHWM
EYHELMA M ABNAETEA AHANOM0K M-0B0ALL EHWEN 0BEOMTENEHOrD WHTEpEAaNa. Ecn oTofpasuTs NOgMETRMUY METPMUE! SHAHR,
OTOOPE#AR WEETOM CHY M HANPAENEHME BNHAHMS K001 rPagalHH HEKOTOPOR ONHCATENEHONA WKkl HA Nepexod 0OLekTa B
COCTOAHMA, COOTEETCTEYRILME KNACCat HEKOTOPOME KNACCHPHK SUMOHHON WK AR, TO NONY4Hk HEPEAYLHPOEAHHYK KOF HIATIAEHYK
PYHELMID. K.orHUTHEHEIE PUHKLIAA SENAKTCH HAMO0NEE PASEHTEIM CPEQCTEOM WIYYEHHA NPMYMHHO-CABACTBEHHEIN 3aBHCIMMOCTeE
B MOAENHPYEM0H NPEAMETHON 0ONAcTH, NPEADCTAEMASHBIM CHCTEMOE "FEa0c’. Heotx0a Mo OTHETHTE, YTO HE B, PUHKLKE
ENHAHMA MATEMETHYECK O Mogensio ACK-3HANMEa He HAKNAAEIESET CA HUAK SR OFPAHUMEHIE, B Y4ACTHOCTM, OHW MOrYT GbTh

W HE QHPPEpEHLHPYEMEIE,

Nyuenko E.B. MeTog evsyanisaum KOrHUTHEHER $YHELME - HOBEIE HHCTPYRMEHT MCCNBLOBAHUA 3MIMPHHECKHE GaHHER G0NBLwoi
pastepHocTI- S E B, NMuyuenko, &1 Tpynes, [ K. BaHgsik A4 ToAWMTEMATHYECK A CETEBOM 3 NEKTPOHHEIA HAYYHEIEN HYDHaN
KydaHckoro rocygapcTEEHHOND arpapHoro YyHUEEpCKHTETa [HaysHed sypHan Fyal a4 ] [AnekTporHei pecype], - FpacHogap:
Fualad, 2011, - M:03(E7). C. 240 - 282, - Wwep MopoprperucTpa: 042110001 250077, , 2,688 y.n.a. - Pesum gocTyna:

http://e) kubagro.m/ 2011 /03/pdl/1 8. pdf

380 a0NTE HYAHEIN PEsMp;

BuayanH3aaluHH KOTHHTHEHBIX (byHKLHH | MNUTepaTyp. cCeIAEM Ha patoTel MO KOTHWTHEHEIM SYHKLMAM |

MuTeparyp.coblikk Ha patoTel N0 KOrHMTHEHEIRM DUHELHER | NUTepaTyp. cobNkK Ha patoTel N0 YNPABNEHWKD SHAHUARM |
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Picture 20. Screen forms of mode 4.5 of the Eidogsdem: Cognitive functions

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

3.8.10. Significance of descriptive scales and thei  r gradations

In the ASC analysis, all factors are considerednflane single point of
view: how much information is contained in theilugs about the transition of
the modeling and control object, on which they #&ota certain future state
described by the class (gradation of the classifinascale), and at the same
time the strength and direction the influence ofadtor values on an object is
measured in one unit of measurement common taetibfs: units of the amount
of information [6].

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

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

If we sort all the gradations of factors (featurgs)escending order of
selective power and get the sum of the selectiveepof the system of factor
values on an accrual basis, we will get the Paretee shown in Figure 25.
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ParetoGrOpSc-06.jpg @

MAPETO-KPUBAS 3HAYMMOCTH FPAALMIA OMUCATENBHBIX LKA (MPU3HAKOB) B MOZEM: "INF3"
"CLieHapHbIf aBTOMaTU3NPOBaHHRLIN CUCTEMHO-KOTHUTUBHBIN aHanus knnmata KpacHogapa 3a 1933-2020 rogel"
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npU3HaKe, N0 Knaccau 8 cramcrnecix Mogensx: Abs, Prcd, Pre2 w 8 mogensx ananmit: Inff, Inf2, [nf3, Infd, Inf5, Inf6, Inf7_ Wnave rosapn Hexoropeiti nipuaHak ABNAeTCA Tem Gonee aHayumein, yem Paccronnue mexay Toucamy Red-Blue: $1% ot makcumansHo soamoxHoro
GonkLue OH B CPeHeM COAEPKIT MHAOPMALYIH O MPHHAZNEXHOCT 0GMagalousero M 0TbeKTa K OBHHM KITACCaM W HE NPHHAANERHOCTA K 4Dyrim.
Myre Ha orobpaxaensii daiin: C:\1\AIDOS-XIAID_DATALAQ000001\SYSTEMY\ParetoGrOpSc\ParetoGrOpSc-NF3.jpg ®opma cozgana: 13.03.2022-21:30:40

Picture 21. The significance of the values of faate on a cumulative basis:
mode 3.75 of the Eidos system

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

r ~
) CoofueHue of YENelWwHoM S3EEPIIEHUM ONEpaLmi [—E_"hJ

o

Orodpaenue MapeTo-aMarpamm NPU3HAKOE Sa6epLUEHO!

PezynsTaTel pacieTa CHik! BAHAHKMA [SHEYMMOCTH] NPMEHAKOE WM SHAYEHHE PaKTOPOE COLEPKATCA B CASAYINW MY Ba5a5 AaHHEIH, COAAHHEIN HE OCHOES
CTETHETHYECKME H HHTENNEKETYANEHEIE Mogenes: ' Zpr_sbsdls", "Zpr_Prel.als”, "Zpr_Pre2 s, "Zp_Infl.als", "Zpr_Inf2 «ls",
YEpr_Infasls”, Epr_Infd ks, Fpr_Infhoasls”, "Fpr_|nfE.sls", Epr_|nf7 ks & nanke Tekywero npuaokerua; CATNAIDOSAAID_DATAVADN0000 WSS TEMY [

3TH Ba3bl LaHHE OTkpRIBanTCA B MS Excel 1 nogroTosneHe! 4R NEYATH W NOAYMEHKA Mpadiikoe.
CHna BEAWAHKA [3HAYMMOCTE] NPMSHAKE MK SHAYEHWA PaKTOPa NPEACTAENAET COG0H B3PMAGENEHOCTE KONWYECTES HHPOPMALMH B STOM NPHSHAKE

0 MEPER0AE OFLERTS MOAENHPOBSHUA BO BCE BYIYLIME COCTOAHHA, COOTEECTEYWME KASCCSM, MMEIOWHMCA B MOGEAW, T.6. 3T 'SKECTROCTE', & KaTopokH (

AEHHOE SHEYEHWE $aKTOPa O8YCASENHESIT [LETEPMUHMPYKIT] NEpERN, OHEEKTS MOLENHPOBAHHA B PASNHYHEIE COCTOAHMA, COOTEETCTEYHWMWE KASCCIM.

Picture 22. Names of Excel tables with informatioron the basis of which Figure 25 is
built

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

http://ej.kubaqgro.ru/2022/03/pdf/11.pdf
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table 11 — The significance of the values of climatfactors

v 2 2
° = .=
8 5 R |5 R
No. No.% 5 Factor value name g ] aj} Y qu %‘
T o c 3 c 5 2
z c|18z|8:z¢E
] g |E5|E53
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 0.11 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

91

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

PesynbTaTh! pacieTa SHAYMMOCTI ONMCATENEHEIX WEAN COAEP#ATCA B 63584 aHHEI CTATMCTHYECKME WM MHTENNEKTYANEHE MOLENE:
"Z0S_Abswle”, "Z05_Prol.slz", "Z05_Proz ke, "E05_Infl kg, "205_Inf2 «e", "Z05_Influalz", "Z05_Infdels", 205 _Inf5.kls",
"Z05_Infe.xle", "Z05_Inf7. Rl & nanke Teruwero npraodeHda; ChTWAIDOS =MD DATAMDOO000T 45 STERM?S,

AT Bazkl A&HHE OTEPEIESDTCA B M5 Excel 14 noaroTogneHE! 408 NEYSTH M NOAYYEHUA MPafHKOE.

IHEYHMOCTE LKA ABNASTCA CPEAHMM SHAYMMOCTEN & MO0 aLUMA,

3HAYMMOCTE MPAtALMM WKANE! [NMPHMEHEKS) NPELCTAENAET COG0M BEAPMAGENEHOCTE KONMYECTES MHPOPMALUM E 3TOM NMPHMSHaKe

0 NPWH3ANEHRHOCTH MK HE NPKMHINNEKHOCTIH OEBEKTA C STHM NPHEHAROR K PE3EMHYHEBIR KNACCak, KOTOPBIE ECThE B MOOQEM.

Picture 23. Names of Excel tables with informatiorn the significance of climatic factors

table 8— Significance of climatic factors for climé& 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 builtlom lbasis of it, we see
that the following climatic factors are the moshaable 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 significalmatic indicators
differs by about 150 times, which is very, veryrsigant.

120,00

100,00

80,00 /".a—?//v
60,00 /
40,00 /

20,00 +

0,00

CPEOHSFA TEMMNEPATYPA
IPHEKTUBHAA TEMEPATVPA
MAKCHMANBHAS TEMMNEPATYPA
MMHUMANBHAR TEMMEPATYPA
CPEAHARA TEMMEPATYPA-PASTZ
IDHELTHBHAR TEMMEPATYPA-PAST3
MUHAMAIBHAR TEMMEPATYPA-PASTS
ATMOCHEPHOE OABAEHWE
OCAIKM

ATMOCHEPHOE [ABAEHWE-PAST3 -
CKOPOCTb BETPA
OCAIKW-PASTS
CKOPOCTb BETPA-PAST3

MARCHMANBHAR TEMOEPATYPA-PAST3

Picture 24. Significance of climatic factors

3.8.11. Degree of determinism of classes

and classification scales

The degree of determinism (conditionality) of asslén the Eidos system
Is quantified by the degree of variability in thalwes of factors (gradations of
descriptive scales) in the column of the model matorresponding to this
class.

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

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

If we sort all classes in descending order of $megower and get the
sum of the selective power of the system of classesan accrual basis
(cumulatively), then we get the Pareto curve showiigure 29.
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ParetoGrCIsc-06 jpg
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Picture 25. The degree of determinism of classes arcumulative basis:
mode 3.73 of the Eidos system

The names of the Excel tables with the informabtarthe basis of which

Figure 39 is built are shown in Figure 30:

O

OTotpaskeHve NapeTo-gHarpardt KNacoos saseplueHol

PeaynbTaThl pACYETE CTENEHM AETERMUHUPOBAHHOCTH [SHEYMMOCTH] KA30C05 COASMKATOA B CASAMOWMY 53384 1AHHEIK, CO3AAHHEI HE OCHOES
CTATHCTHYECKME W MHTENNEKTYaNEHEN Mogened: "2k Absxls", "Zki_Prcl.xls", "Zkl_Pre.«ls", "2kl Infl.als", "Zki_Inf2.xls",
"ZhI_Inf3als", ER Infd wls", "EkI_InfS sl "ER]InfE xls", "ZkI_Inf7 Rl B nanke Terywera apuacskera; C:ATNAIDOS+WAID_DATANVADDOOO0T A SYSTEM.

CTeneHe AETEPMEHWPOBAHHOCTI KNACCa NPEACTABNAST COB0MH BAPUAGENEHOCTE KOMHYECTES MHBOPMAELMM B BCEX MPMIHAKAY MOdElM
0 MPMHALNEKHOCTH HAW HE NPHHALNEXRHOCTH OGEEKTA C STHMM NPM3HAKOM K A3HHOMY KNAccy, T.6. 970 "HECTKOCTE' ', © KOTOPOM

ZHAYEHWA PEKTOPOE 0EYCNSENHESKT [0ETEPMUHMPYIDT | NEpexon OfEEKTS MOLENHPOESHMA B COCTOAHKE, COOTEETCTEYIILLES KNSCCY.

Ok

~
CoofiweHne of yenelwHoM SaEepIueH Y ONepanmn li:h,l
¥

371 Ba3kl 4aHHBIY OTHPRIBAOTCA B M5 Excel W noaroToBAeHE 4NA NEYATH W NOAYYEHWA MPAdHK OB, I

\ )

Picture 30. Names of Excel tables with informatioron the basis of which Figure 29 is
built

Table 13 provides information on the degree of meit@sm of the classes
corresponding to the future values of the valuegliohatic indicators, on an

accrual basis:
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table 9— Degree of determinism of classes

X X
S| 8
® ©
£ £
£ E
] s 2
[ -
S| 3| 28
8 I L3
The code ] & ¥ E
£ o 0o
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 thetndeterministic
classes provide approximately 50% of the total rietasm of future climate
situations, and 50% of the most strongly deterrtimislasses provide about
98% of the total climate determinism.

The following values of climatic indicators are rhagidly 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 temperaturere 3-06,06,06;

— average temperature-future3-average temperaitues8-09,09,09.

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

FesyibTarsl pacHeTa SHAYMMOCTH KN3CCHPHEALHOHHE WEKSN COMEPHETCH B G338 AaHHEIS CTATHETHHECKME M MHTENNEKTYSNEHEIX MOLENSH;
"ZO5_Abs ", "ZCS_Prel sls", "ECS_Pro2uls", "ECS_Inf1 sls”, "EOS_Inf2xls" "ZES_Inf3.uls", "ZCS_Infd sz, "EC5_Inf5 xls",
"FL5_ InfB xls", "EC5_Inf7 «ls'" B nanke Terywero npuaosedua; T NAID0S0AI0 DATAMOO00001 %55 TEMY,

AT 55561 LaHHEI OTEPEIEAOTCA & M5 Excel W nogroToeneHE! 0nA NEYATH W NONYYEHHA FREEHK OB,

SHAYHMOCTE KN3CCHPMHKALMOHHON WK Akl AENFETCA CREQHWM SHAYHMOCTEN 82 rPadauHi, T.e. KNaccos.

SHAMHMOCTE rPAgauHK FASCCHPHEALMOHHOM Wkansl, T.8. KA3CCa, NPeaCTasENAeT cofok BaDMaﬁE.ﬂbHDCTb KONHYECTES HHPOPRSUHH
E B0 BCEX NPH3IHakKas MOgEnd 0 NPHHAaNERHOCTH Mk HE NPHMHAaNSHHOCTH OGBEKTE C 3THM APKHZHAKarK K aHHOrMY EAaccy.

3HAYMMOCTE FPAdaLMMY ENaccHPWEALMOHHON WKk [Knacca) - 3To cTENEHE AETERMUHWPOBAHHOCTM ATOM KAACCa [Ch. pesuid 3.7 3]

1

Picture 26. Names of Excel tables with informatioron the degree of determinism of |
future climate indicators and scenarios for changig their values

Table 14 and the figure built on its basis provide®rmation on the
degree of determinism of future climate indicatarsl scenarios for changing
their values:
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table 14 — The degree of determinism of future clilmte indicators and scenarios for
changing their values

g g 2
° £ o c -
v o U o
No. | No.% | Thecode | Name 0o X | 0T R
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 = = < —p

80,00 '
60,00 /!
40,00 /

20,00 /

0,00 T T T T T T T T T T T T T 1

OCALKM

CPEAHAR TEMMNEPATYPA

SHOEKTUBHAR TEMMEPATYPA
MAKCHMANEHAA TEMMNEPATYPA
MWHUMANBEHAR TEMMOEPATYPA
CPEOHAH TEMIMEPATYPA-FUTURER
MWHUMANEHAR TEMNEPATYPA-FUTURES
PHEKTUEHAR TEMMNEPATYPA-FUTURES
ATMOCHEPHOE OABNEHWE
MAKCHMANEHAA TEMMNEPATYPA-FUTURES
ATMOCHEPHOE OABNEHWE-FUTURES
CHOPOCTL BETPA

OCAOKW-FUTURES

CKOPOCTL BETPA-FUTURES

Picture27. The degree of determinism of future clirate indicators and scenarios for
changing their values
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From table 14 and figure 32, built on its basiscah be seen that the
following values of future economic indicators amest strictly determined by
past climatic factors:

- average temperature;

Is the effective temperature;

- Maximum temperature.

The following future climate indicators are thedeagidly conditioned:

— atmospheric pressure-future3;

- wind speed,;

— precipitation-future3;

— wind speed-future3.

The degree of determination of the most and legstly conditioned by
the past future climatic states differs by morenti®0 times, i.e. very, very
significant.

4. DISCUSSION

This way, we conducted an Automated system-cogniiinalysis of the
climate of the city of Krasnodar for a period ofy&ars: from 1933 to 2020.

According to the L2 measure of Prof. E.V. Lutseip&p the reliability of
the system-cognitive model INF3 (chi-square) withe tintegral criterion
"Amount of knowledge" is: L2=0.979, which is vemery good for applications
related to analysis and forecasting climate indicat

It should be noted that in [41] the value of thedignificance criterion
for the most reliable INF3 model was only 0.771cl®a significant increase in
the reliability of the models was achieved througk use of scenario ASC
analysis and is one of the main results of thiskwor

This means that the created system-cognitive mase&s whole correctly
reflect the modeled subject area and they can meh$po be used to solve
various problems of identification, forecastingcid®on-making and research of
the modeled subject area by studying its model¢ckvig done in this work.

In particular:

— the INF3 system-cognitive model can reasonablyubed to solve
various problems;

— at the disposal of the researcher there is amuatie criterion for
evaluating the results of solving the identificatiproblem: this is the level of
similarity (ie the value of the integral criterioof an object with a class.

It should be noted that the models of the Eidostesys are
phenomenological models that reflect empirical gvat in the facts of the
training sample, i.e. they do not reflect the mecsra of causal determination,
but only the very fact and nature of determinatidmmeaningful explanation of
these empirical patterns is already formulatedxpeds 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 makasonable conclusion
that when solving the problem of analyzing the elienof the city of Krasnodar
Territory in 1933-2020, posed in this work, Autostht system-cognitive
analysis is an adequate tool, both in terms ofm#&hematical model, and in
terms of the software that implements it. toolsiolhs currently the intellectual
system "Eidos".

Problem set in the work is solved, the goal of the workabieved.

You can personally get acquainted with the proposetution by
downloading at: http://Ic.kubagro.ru/aidos/_Aidos-X.htnand installing the
Eidos system on your computer, and then instalinggintelligent cloud Eidos

application in the application manager (mode Xe330.

As a perspective, we note that in the future iplsnned to fulfill the
research and development plans justified in [5&], for example:

— apply scenario ASC analysis for weather forengsti

- to identify the strength and direction of thelweihce of climatic factors
on the quantitative, qualitative and financial awbnomic results of growing
various crops;

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

— it is reasonable to choose microzones for grownogs.

Specifically, the author has at his disposal a# trecessary artificial
intelligence technologies that make it possibleidentify cause-and-effect
relationships between natural and climatic factord success and efficiency in
kind (quantity and quality of products, its techali@and consumer properties)
and in value terms of growing various agricultumaips.

Knowing these cause-and-effect relationships, gassible to reasonably
recommend growing zones and microzones for vaconss.

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