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B crarbe kpaTko onmckiBaeTcs nporecc Ipeodpa3oBaHus JaHHBIX B
undopmarmio, a uadopmarmy - B 3HaHUSA. CHCTEMBI HCKYCCTBEHHOTO
MHTEIUIEKTA ONPEJIeNIAIOTCS KaK CHCTEMBI, aBTOMATH3UPYIOIIHE TPOLEcC
npeoOpa30BaHus JaHHBIX B HH(POPMAIIHIO, a € B 3HAHUS U Pellaroue
IyTeM IPUMEHEHHs PTUX 3HaAHUH 33/1aul HACHTHHKALIH,
TIPOTHO3UPOBAHUS, IPHHATHS PEIICHNI 1 HCCIIeI0BAHHS MOICIIUPYeMOit
MPeIMETHOM 00JIaCTH MyTEeM MCCIICIOBAHUS €€ MOICIIH.
OGOCHOBBIBAETCSI MOJIOKEHHUE O TOM, YTO CHCTEMBbI HCKYCCTBEHHOTO
MHTEJUIEKTA SBILIFOTCS HHCTPYMEHTaMH, MHOTOKPAaTHO
YBEJIMYHUBAIONIMMH BO3MOXKHOCTH €CTECTBEHHOTO HHTEIUICKTA B
nporecce MO3HaHHs, IPUMEPHO TaK XK€, KaK ABHIaTe/Ib MHOTOKPAaTHO
YBEJIMYHMBACT BO3MOXHOCTH YEJIOBEKa MPeoOpPa3oBbIBATH XUIMHIECKYIO
SHEPIUI0 B MEXaHHIECKYI0. CHCTEMbI HCKYCCTBEHHOIO HHTEILICKTA
MOTYT HPHMEHSTHCS Be3/ie, TIe YeIOBEeK NIPUMEHSIET eCTeCTBEHHBIH
MHTEIUIEKT (€CTECTBEHHO, MPH HAIMYUU T0CTYIA K 00SCIIeYHBAIOIIIM
9TO CHCTEMaM MCKYCCTBEHHOT'O HHTeJUIeKTa). [109TOMy HarpaBiieHHe
HAYKH U TEXHOJIOTUH «ICKyCCTBEHHBIIf HHTEIUIEKT» UMEET SIPKO
BBIPKCHHBIH MEKANCIUIIIIMHAPHBII XapakTep. Y YNThIBas OrPOMHOE H
OBICTPO BO3pacTaroliee 3Ha4YCHNE HHTEIUICKTYaIbHBIX TEXHOJIOIHil BO
Bcex cepax oOIIeCTBa peIaraeTcsi M3MEHHTb Pelakiuio 1.8.8.
Tlepeunst kpuTHueckux TexHonoruii Poccuiickoit depepannu: «ar.8. 8.
Hano-, 610-, nH(OpMaLMOHHbIE, KOTHUTHBHBIC TEXHOJIOTHI» 100aBHB B
HEro BCEro OfiHo cioBo: «1.8. 8.HaHo-, 61o-, nHpopMannoHHsIe,
KOTHUTHBHbIE M MHTEJUICKTyaJIbHbIC TEXHOJIOIHI». B uacTHOCTH,
CHCTEMbI HCKYCCTBEHHOTO MHTEIUICKTa MOTYT HPUMEHSTHCS IS
ABTOMAaTH3ALMHU [IPOIIECCa HHTEIUIEKTYAIbHOTO II03HAHHS BO BCEX
00J1aCTsIX HayKH, TPYIIax HayYHbIX CICLHAIBHOCTEH U HAyIHBIX
CIIEHUATBHOCTSIX, OTPAXKCHHBIX B HOMCHKIIATYPE HAyYHBIX
CrenuanbHOCTeH. B 9T0 HOMEHKIIaType U ceifuac ecTh Hay4qHbIe
CIeNaIbHOCTH, HANMEHOBAHHUsI KOTOPIX 00pa30BaHbI ITyTeM
00BbE/IMHEHNs] HA3BAaHUS METOJI0B MICCIIEIOBAHHS 1 HANMEHOBAHHS
HaykH, HanpuMmep: «5.2.2 MaTteMaTniecKkue, CTaTUCTHYECKUE U
HMHCTPYMEHTAIIbHBIC METOIBI B SKOHOMHUKE». COBEPIIEHHO aHAJIOTHYHO
npejularaeTcs 00pa3oBaTh HOBbIE HAMMEHOBAHUS 00JIACTEH HAYKH, TPYIIT
HAYYHBIX CIEIMaIbHOCTEH 1 HAYYHBIX CHelMaIbHOCTell ImyTeM
J100aBIIEHUS K NMEFOIIMMCS HAUMEHOBAHHUSM, €CTECTBEHHO, TOJIBKO TaM,
rJie 9T0 YMECTHO, ¢JI0B: «MH(POPMALMOHHBIC, KOTHUTHBHBIC 1
MHTEIUIEKTyalbHbIe TeXHONornu». Tora moyyarcs, HapuUMep, TaKue
HaMMeHOBaHus oOnacreil Hayku: «5ai. HpopMaMOHHbIe, KOTHUTHBHBIE
M MHTEJUICKTYaIbHbIC TEXHOJIOTHH B COLMATIBHBIX H T'YMaHUTAPHBIX
HayKax», FPYIII Hay4HBIX crenuanbHocTeil: «5.2ai iHpopMannoHHble,
KOTHUTHBHbBIEC M MHTEIUICKTYaJIbHBIC TEXHOJIOTHH B 9KOHOMHKE» U
Hay4HbIX crienuanbHocTeil: «5.2.3ai MH(opMauoHHble, KOTHUTUBHbIE
M MHTEJUICKTyalIbHbIC TEXHOJIOIHH B PETHOHAIBHON M OTpaciIeBoOi
SKOHOMHKE», ¥ T.IL., ¥ T.JL. JUIs IPAKTHYECKU BCeX obacTeil HayKH,
TPYIII HAYYHBIX CIIENUAIBHOCTEH M HAyYHBIX CIIEIIHATbHOCTEH
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The article briefly describes the process of cotivgdata into
information, and information into knowledge. Artifal intelligence
systems are defined as systems that automatedbessrof converting
data into information, and it into knowledge, ant/s, by applying this
knowledge, the tasks of identification, forecastidecision-making and
research of the simulated subject area by studtsngodel. The article
substantiates the position that artificial intedlige systems are tools that
multiply the capabilities of natural intelligenaethe process of
cognition, in much the same way as an engine reglaincreases a
person's ability to convert chemical energy intchamical energy.
Artificial intelligence systems can be used wherevperson uses natural
intelligence (of course, if there is access tdiaidl intelligence systems
that provide this). Therefore, the direction ofsie and technology
"Artificial Intelligence" has a pronounced interdiglinary character.
Taking into account the huge and rapidly increasimgprtance of
intelligent technologies in all spheres of socidtis proposed to amend
the wording of paragraph 8.8. of the List of catitechnologies of the
Russian Federation: "paragraph 8.8. Nano-, biferrimation, cognitive
technologies" by adding just one word to it: "paegudy 8.8. Nano-, bio-,
information, cognitive and intellectual technolagjieln particular,
artificial intelligence systems can be used to iuati@ the process of
intellectual cognition in all fields of sciencepgps of scientific
specialties and scientific specialties reflectethsnnomenclature of
scientific specialties. Even now there are sciensipecialties in this
nomenclature, the names of which are formed by @umpthe names of
research methods and the names of science, forpéeais.2.2.
Mathematical, statistical and instrumental methiodsconomics". In
exactly the same way, it is proposed to form nememof fields of
science, groups of scientific specialties and difielspecialties by
adding to the existing names, of course, only wlagmopriate, the
words: "Information, cognitive and intellectual beologies". Then, for
example, such names of fields of science will bimioled: "5ai.
Information, cognitive and intellectual technolagia social sciences
and humanities", groups of scientific specialti&s2ai. Information,
cognitive and intellectual technologies in econa@hand scientific
specialties: "5.2.3ai. Information, cognitive antkilectual technologies
in the regional and sectoral economy", etc., etcafmost all fields of
science, groups of scientific specialties and sifieispecialties

Keywords: ARTIFICIAL INTELLIGENCE SYSTEMS,
AUTOMATION OF COGNITIVE PROCESSES, NOMENCLATURE
OF SCIENTIFIC SPECIALTIES, CRITICAL TECHNOLOGIES OF
THE RUSSIAN FEDERATION
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l. Introduction

1.1. Relevance of the topic

It is now completely obvious to everyone that ir2@®2023 of the 21st
century a real revolution took place in artificiatelligence systems. We can
confidently state that we are witnesses and, &ri@io extent, participants in the
next, already 6th, information revolution, whichusfolding all over the world
right before our eyes [1-3]

1st information revolution: The emergence of sound language
(verbalization) and objective consciousness arfebsereness.

2nd information revolutionThe emergence of writing as a text form of
verbalization.

3rd information revolution:The emergence of printing as a method of
copying and distributing texts.

4th information revolutionThe emergence of computers and electronic
forms of storing and transmitting information iretform of files on media.

5th _information revolution:The emergence of an electronic form of
accumulation and transmission of information, sashlocal, corporate and
especially global computer networks, especiallylthernet.

6th _information revolution The emergence of numerous artificial
intelligence systems in online access (Figure ljickv can be given a wide
variety of tasks in natural language, in any lagguand these systems perform
these tasks very quickly and very efficiently, netyon all Internet resources.

Figure 1. Some online artificial intelligence syste
S0UrCe https:/www.reddit.com/r/ChatGPT/comments/14wkbstmls_list_sorted by category in_one._place/?1@885%

! All references to literary sources in this artiate given according to the work [1].

http://ej.kubagro.ru/2024/01/pdf/09.pdf
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To see for yourself, just follow the links:

https://www.seaart.ai/home;

https://ui.chatai.com/;
https://learn.microsoft.com/ru-ru/dotnet/machine-learning/how-does-midotnet-work;
http://chat.openai.com/;

https://poe.com/;
https://neural-university.ru/;

https://dzen.ru/a/ZCKZRKvIIEMBWOKS;

https://ora.ail;
https://ora.ai/explore?path=trending;

https://ora.ai/eugene-lutsenko/aidos;
https://poe.com/Aidos-X;

https://rudalle.ru/;
https://bard.google.com/;

https://chatbot.theb.ai/;
https://problembo.com/ru/services;
https://poe.com/GPT-3.5-Turbo-Instruct.

Each information revolution represents a significstage or an entire era
in the development of mankind. Moreover, it sholkdspecially noted that the
1st information revolution marked the very emergeoChumanity.

As a result of the ongoing 6th information revaduti the Internet is
rapidly transforming from a global data warehoushich it has always been
before, and an information space, which it has fmecan recent times, into a
knowledge space. We have written in a number oks/over many years that
this is precisely one of the main directions in thevelopment of modern
information technologies [1-3].

The 6th information revolution is having an unpbaatedly deep and
comprehensive impact on all spheres of societyludneg science, art and
culture. Therefore, consideration of various aspedt this influence is very
relevant.

1.2. The problem solved in the work and its signifi ~ cance
in the context of scientific research development

A problem is a discrepancy between the actual aesiretd (target)
situation, a contradiction between them that n¢éed® resolved or overcome.

Problem the solution to which this work is devoted is tham, the one
hand, there are fields of science, groups of sfierspecialties and scientific
specialties [4] that use the scientific method aseshod of cognition [1-3], and
on the other hand, modern information, cognitive amelligent technologies
are either not used at all to automate the proaesgellectual cognition, or are
still used extremely insufficiently [5].

1.3. Purpose and objectives of the work

Purpose This work is to consider the possibilities of usingpdern
information, cognitive and intellectual technolagi® automate the process of
intellectual cognition in all fields of scienceogps of scientific specialties and
scientific specialties, reflected in the nomenaiatof scientific specialties [4].

By decomposing the goal, we set tasks, the solufowhich (through
research) is the stages of achieving the goal:

Task 1:Definition of concepts: data, information and knedde and the
processes of converting data into information, iaimto knowledge.

http://ej.kubagro.ru/2024/01/pdf/09.pdf
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Task 2: The role of artificial intelligence systems in amt@ting the
processes of converting data into information, iantto knowledge.

Task 3: Basic formalizable cognitive concept of automatgctem-
cognitive analysis. ASC analysis and other metlodastificial intelligence as a
means of automating scientific knowledge.

Task 4: The interdisciplinary nature of artificial intelegce and the
possibility of its application in all fields of smce, groups of specialties and
scientific specialties.

Task 5:A multiple increase in the capabilities of naturaélligence when
using artificial intelligence as a tool of cognitio

Task 6:Problems solved by artificial intelligence systenasntification,
forecasting, decision making and research of thgestiarea by studying its
model.

Task 7:Changing the wording of clause 8. list of crititethnologies of
the Russian Federation [13] by adding smart teduies to it.

Task 8: Formation of new fields of science and groups aerdgdic
specialties by using modern information, cognitel intellectual technologies
as tools for cognition.

Task 9: Formation of new scientific specialties by using dam
information, cognitive and intellectual technolagees tools for cognition.

The corresponding subsequent sections of the werklevoted to solving
these problems.

ll. Data conversion methodology

into information, and it into knowledge
2.1. Definition of concepts: data, information and knowledge
and processes of converting data into information, and it
into knowledge
Note that data are any changes in the degree ofessipn of any
properties of objects and phenomena or the abseficéghese changes.
Information is meaningful data. Meaning accordinghe concept of meaning
by Schenk-Abelson [6] is knowledge of the caused aonsequences of
processes and phenomena. Meaning in data is relvéaieugh data analysis.
Knowledge is information useful for achieving a fjoee. for management
(management is the activity of achieving a goabherEfore, information is
converted into knowledge by adding a goal and usiegnformation to achieve
it. Thus, the transformation of information intodwledge is not an intellectual
logical process, but is associated with goal sgttmotivation and will (Figure
1) [7]:

http://ej.kubagro.ru/2024/01/pdf/09.pdf
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OAHHBIE
(MHOOPMALMA, SANMMCAHHAR
HA KAKOM-NWBO A3LIKE WK B CUCTEME KOOWMPOBAHWA
HA HOCUTENE MW HAXOOAWARACH B KAHAJIE CBA3K
N PACCMATPUBAENMAR BESOTHOCUTENBHO
K EE CMBICNIOBOMY COOEPHAHWXIO)

WH®OPMALIWA
(OCMBICINEHHBIE JAHHBIE, T.E. COTMACHO KOHUEMUWMA
CMbICINA LWEHKA-ABENECOHA JAHHBIE, B KOTOPBIX
BbIABNEHBI MPUHUHHO-CNEACTBEHHLIE 3ABUCUMOCTH)

AHanWs gaHHBIX -
BLIAENEHHE B HUX

CODBITHA W NPUHHHHO-
CNELCTREHHLN CRA3EN
Mesy CODLITMAMM

3HAHUA
(MHOOPMALIIA, NONE3HAR
ANA QOCTKEHINSA LIENEA,
T E. YNIPABNEHUS)

MocTaHoBKAa Lenen
OLIEHKA 3HEKA W CTENEHN
BAVAHUA WHDOPMELMH
Ha WX oCTUREHNE

Figure 2. On the relationship between the semaotitent of the concepts:
“Data”, “Information”, “Knowledge”

Artificial Intelligence Systems from this point ofiew, it can be defined
as systems that ensure the transformation of datéoiinformation, and this
into knowledge, the accumulation of this knowledge knowledge bases and
the use of this knowledge to solve problems of tdfeation (recognition,
diagnosis, forecasting), decision-making and knoddge of the modeling
object through research his models.

2.2. The role of artificial intelligence systems
in automating data conversion processes
into information, and it into knowledge
People in the process of learning using their r@étur
intelligencécomprehend the data of experience, and therebgftman it into
information, and then use this information to aeghigheir goals and thus

Although what is it “natural” and how does it difffom “artificial”, if even the children of the seor
kindergarten group are absolutely clear that nhtimzlligence is also created with the help of taer
technologies, like artificial intelligence, and nelese technologies are being brought to an indbigtxel using
genetic engineering methods

http://ej.kubagro.ru/2024/01/pdf/09.pdf
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transform it into knowledge. Artificial intelligerecsystems provide automation
of these processes. In modern terminology, suctesygsare called systems for
converting data into knowledge: “Data-Knowledget8yss”.

Data-Knowledge Systems:

1. Definition: Data-Knowledge systems are complaxctures designed
to efficiently process, analyze and transform data useful knowledge that
facilitates informed decision-making.

2. Data processing stages:

- data collection: the initial stage includes tlodlection of raw data from
various sources such as databases, sensors, welbnpsand others;

- data entry and pre-processing. the process dadriagt data into an
automated system, cleaning, structuring and tramsiiy data to prepare it for
analysis.

3. Data Analysis: Using statistical techniques, Inae learning, and other
technologies to identify patterns, trends, and irtgod information in data.

4. Data storage and management: ensuring effielethtsecure storage of
data, as well as managing access and integrityfofmation.

5. Translation into knowledge: Integrating data lgsia with domain
context to generate meaningful knowledge that agppart decision-making
processes.

6. Visualization and presentation: presenting #mults of data analysis
using visualizations, dashboards and reports fmoee visual understanding of
the information.

7. Integration with business processes: Systenegriate with business
processes, providing knowledge to support operstioand strategic
management.

8. Continuous improvement cycle (adaptability, Aleder Feldbaum’s
principle of duality of management): continuous rmgement of systems based
on feedback on the results of the implementatiodesfisions made, new data
and changes in business requirements.

9. Application in various fields: used in sciendmjsiness, medicine,
finance, education and other fields to optimizecpeses and make informed
decisions.

10. Security and Confidentiality: Ensure data siéguand information
confidentiality to protect valuable knowledge fraimauthorized access.

Data-Knowledge systems are key elements in thectefée use of
information, providing companies and organizatiom#th the basis for
successful management and decision-making.

http://ej.kubagro.ru/2024/01/pdf/09.pdf
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2.3. Automated system-cognitive analysis and other methods

of artificial intelligence as a means of automating
scientific knowledge

2.3.1. Basic formalized cognitive concept of automa  ted system-

cognitive analysis

In 2002, Prof. E.V. Lutsenko proposed a basic fdzahble cognitive
concept of automated systemic cognitive analysisGAnalysis) [8].

The essence of this concept is as follows. Objetthe training sample
are described in two independent ways: on the ané,hoy characteristics, and
on the other, by belonging to general categoridasses. Such descriptions are
called “Ontologies”.

Features are gradations of descriptive scales:eptiep or factors, and
classes are gradations of classification scales.

The scales represent the axes of cognitive spaessriptive scales are
the axes of the space of factors, and classificaticales are the axes of the
space of the results of the influence of theseofaain the object of modeling.

Based on these data, by generalizing exampleseafdéming set, models
are formed in which:

— generalizing images of classes and generalinrages of features have
been formed,

— matrix transfer functions have been formed thap e cognitive space
of factors onto the cognitive space of classespanticular in the form of
cognitive functions and a neural network.

Thus, ASC analysis models are matrix functions apping the space of
factors onto the space of classes (future statdeeahodeling object) [9].

The generated generalized images of classes aralizesd in the form of
cognitive SWOT diagrams.

The generated generalized images of features swalzed in the form of
cognitive inverted SWOT diagrams.

Then class cluster analysis and feature clustdysiaare carried out.

This is followed by constructive class analysis aodstructive feature
analysis.

A system of constructs represents a paradigm tfyea

Let us briefly consider in more detail the prineplof formation of
cognitive spaces of factors and classes and tamrttion of these spaces.

2.3.2. Constructs and cognitive spaces of factor an  d classes
Constructis a concept that has poles that are opposite emimg and a
spectrum of intermediate semantic meanings located certain scale: ordinal
or numerical [9, 12].
For example, the concept of "temperature” has polehot” and "cold"
with intermediate values of "warm" and "cool" andCalsius scale for the
guantitative measurement of temperature. Other pkemof constructs:
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“weight: light-heavy”, “size: small-large”, “ageoyng-old”, “color: red-violet”,
“note: do-si”, etc.

It often happens that a construct is clearly exq@dsby its poles and
spectrum, which are known, but does not have ite aame in the language.
For example: “Spirit-matter”, “good-evil”, “truthafse”.

One of the most fundamental properties of humagiligeénce is the ability
to think in a system of binary constructs, i.e.staimcts, i.e. constructs with two
poles.

As a rule, people think precisely in terms of thales of constructs
themselves, and use intermediate shades of mekss@ften, as if they see the
world in a black-and-white palette or shades of/gra

Classical logic, based on Aristotelian logic, isudtterized by the presence
of only two truth values: “True and false.” In fyziogic there can be many
discrete truth values, when the degree of truttersoted by a rational or even an
integer, and there can be a continuum of trutheslwhen the degree of truth is
denoted by a real number.

Constructs represent the coordinate axes of cogeiti space that
determine a person’s worldview or a model of a eantsubject area.

Factors, i.e. descriptive scales correspond t@xles-constructs of a certain
space, which we will call the space of factors.

We will describe the future states of the modelingject using
classification scales, the values of which aresdasand correspond to specific
future states of the modeling object, i.e. clas€éassification scales correspond
to axes-constructs of a certain space, which wecall class space.

Different people in the cognitive space have aeddit set of constructs,
their different number and the constructs have feerént range, as well as
different accuracy of positioning of gradationsvieetn the poles.

Widely educated people have a larger set of cottstriihan uneducated
people. Even if both educated and uneducated pé&apie the same constructs,
then among educated people they have a larger thageamong uneducated
people and higher accuracy in measuring the paosttfaggradations between the
poles.

For example, the construct “temperature” in eveyylifa has poles: cold-
hot, with a range between the poles of about 3@0eds and an ordinal scale,
while for physicists it has a range from absolweozKelvin to tens of trillions
of degrees (obtained at the LHC) with a numericales

Thus, different people have different dimensiond aolume of cognitive
space, as well as different discreteness: widelyca®d people have a larger
dimension and volume of cognitive space, as welhasaccuracy of positioning
in it, than uneducated people

Let us briefly consider the options for the relasbip of cognitive spaces
of different people and the principle of William §0Ashby. To do this, you can
use the illustration of the relationships betweets shown in Figure 2.

http://ej.kubagro.ru/2024/01/pdf/09.pdf




Hayunsriit sxxypaan Ky6I'AY, Ne195(01), 202401 10

An associationcognitive spaces of two people gives rise to a oegnitive
space, including all the constructs of both thet fand second spaces (“one head
Is good, but two are better”).

Intersection cognitive spaces of two people gives rise to a negnitive
space, including only constructs common to theigntiive spaces. This
intersection contains a common conceptual framewarkbasis for mutual
understanding.

Difference cognitive spaces of two people gives rise to a wegnitive
space containing only those constructs that tls¢ &if them has, but does not
have in the second. This is something that reflebts difference in the
worldviews of these two people.

Symmetric differencecognitive spaces of two people gives rise to a new
cognitive space containing only those construcis ¢imly one of them has, but
lacks those that both have. This is what most falhd clearly reflects the
differences in the worldviews of these two people.
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Drawingl.

Let us note in this regard that in the process lod evolution of
consciousness the volume and dimension of the togrspace also changes, in
particular the range of the construct changes: €wbje-subjective-non-
existent” and, accordingly, the content of the arehjective, subjective and
non-existent (Figure 3) [1-3 ].

e
e
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OUATPAMMA COCTOSHWI W IIEPEXOJ0OB
CO3HAHIMA HE/IOBEEKA B 9BOJIIOIII

Drawing2. Periodic criterial classification of forms of consciousness
(Lutsenko E.V., 1978) [1-3]

In general, to put it simply, this leads to thetfdéitat as the level of
consciousness increases, the volume of what izedatonstantly increases.
This means that a person in a higher form of constiess will have more
adequate and more complete models of reality (Hfnasel the environment)
than a person in a lower form of consciousness.

But this process of increasing the area of awasdess not occur simply
by combining the areas of awareness in previousifoof consciousness, but
represents a complex dialectical process. Theigabtat with different forms of
consciousness, the very patterns of changes irea@ss as objective, subjective
and non-existent environment and oneself are eéiffter These patterns are
described in more detail in a number of works [13].

In full accordance with the principle of William Be Ashby, if two people
with different dimensions and volumes of cognitsfgaces communicate, then
the first more developed person with larger dimemsiand volume of cognitive
space will be adequately aware of the second pesstbnsmaller dimensions
and volume of cognitive space. And the secondhencbntrary, will be aware
of the first in a simplified, limited, defective wain the projection into his
cognitive space of a smaller number of dimensiars,in fact, will judge him
by himself.

In this regard, it is appropriate to quote theestant of one well-known
specialist in cognitive spaces, Kozma Prutkov: “Marthings are
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incomprehensible to us not because our conceptsvea&, but because these
things are not included in the range of our corsapall”).

A Buddhist parable also comes to mind about a studdio, from his
youth, unsuccessfully searched for the Teacher ianadulthood, finally found
him and it turned out to be his neighbor, whom kad known since childhood,
saw him fiddling around with housework in his yabdit did not see there are
Teachers in it.

2.3.3. Cognitive functions as an nd-mapping of fact  or space onto
class space

We will assume that we have succeeded in modéhagriodeling object if
we have determined the strength and direction fafence of each factor value
on the behavior of the modeling object, i.e. totimnsitions to future states
corresponding to classes.

Let us imagine that the factors, i.e. descriptigales correspond to the
axes-constructs of a certain space, which we willtbe space of factors.

We will describe the future states of the modelingject using
classification scales, the values of which aresdasand correspond to specific
future states of the modeling object, i.e. clas€éassification scales correspond
to axes-constructs of a certain space, which wecall class space.

Thus, to create a model for determining the belasi@ modeling object,
we need to find a law for mapping the space of emlaf factors acting on the
modeling object onto the class space, i.e. spadetufe states of the modeling
object.

Such mappings are called multidimensional functicrsd the mapping
itself in the case of Euclidean space is a conformagpping or transformation
(Figure 4).
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Drawing3.Conformal transformation (grid of lines)®

3Sourcehttp://matlab.exponenta.ru/imageprocess/book2/imag#/image004.jpg
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However, for system-cognitive modeling, a well-deped mathematical
apparatus of continuous functions and conformalpims is not a completely
adequate means.

The reasons for this are simple and obvious.

This apparatus is designed for metric orthonormaktss, i.e. such spaces,
the coordinate axes of which are numerical scaled are mutually
perpendicular to each other, and the dimensionthedge spaces must be the
same.

If we talk about the space of factors and the spéstates of the modeling
object, this means that they all must be measuresbime quantitative units of
measurement and must be independent of each athethe modeling object
must be linear [7] and the number of descriptiassification scales must be the
same.

In our case, the space of factors and the spactasdes, i.e. states of the
modeling object, in the general case, are non-metm-orthonormal spaces, i.e.
may have axes that are not only numerical scalesalso ordinal and even
nominal [8], and these axes may not be mutuallpgadicular to each other [7],
and therefore interdependent, and the number cfetlaxes in the space of
factors and space states may be different.

Mathematical modeling of mappings of non-metric4oothonormal spaces
of different dimensions onto each other is a ma#teral problem. In the theory
of linear and conformal transformations, it is ased that all axes of spaces are
numerical and mutually perpendicular, and the sphe®@e the same dimension.

In our case:

— factors can be measured in different types ofrj#s/e scales and units
of measurement;

— future states of the modeling object can alsareasured in different
types of classification scales and in differentsiof measurement;

— the number of descriptive and classification ezahay not be equal to
each other;

— descriptive scales can be interdependent, ars$ifitation scales can
also be interdependent.

Therefore, in this paper we propose a mathematiaakformation, which
we call a generalized conformal mapping.

To do this, it is necessary to convert nominal ardinal scales into one
type of scale: numeric, and all scales into one whi measurement. This
transformation of measuring scales is called “raation” [8].

As this unit of measurement, we have chosen theainnheasurement of
the amount of information. In other words, in thathematical model of ASK
analysis, we calculate how much information is aoréd in various values of
factors that the modeling object will go into certéuture states [8]. Moreover,
this is done directly on the basis of empiricalagathich can be large in size,
fragmented, noisy and interdependent.
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In the space of factors, the modeling object carepeesented by a certain
area corresponding to the values of the factoragon it.

The model reflects the amount of information abi transition of the
modeling object to each of the future states caethiin each value of each
factor.

Using the integral criteria discussed above, weqrantitatively assess the
joint influence of all factor values on the trarmit of a modeling object to
future states corresponding to classes.

For each area in the class space, we can dispdagnttount of information
contained in the system of factor values aboutrdnesition of a modeling object
to states corresponding to this area. In the alsthgpinion, this is most
conveniently done in the form of lines of differasdlors and thicknesses. The
color of the line will indicate the sign, and thieickness will indicate the
modulus of the influence force.

Thus, if you connect each area in the factor spatteeach of the areas in
the class space with lines of different colors #ndknesses, then this will be a
mapping of the factor space onto the class spaseaally reflecting the created
model of the behavior of the modeling object unther influence of various
combinations of factor values.

The intelligent system “Eidos”, which is currenty software tool for
automated systemic cognitive analysis, implemenisaalization mode of 2d
cognitive functions (mode 4.5) [7, 8, 10].

lll. Results: argumentation of the feasibility of u  sing
artificial intelligence

in expanding the range of scientific specialties
3.1. The interdisciplinary nature of artificial int elligence and
the possibility of its application in all fields of science,
groups of specialties and scientific specialties

Many modern artificial intelligence systems are csplezed, i.e. are
designed to implement certain functions in a preaeined subject area.
Examples include wonderful text recognition systenes converting images of
texts into Word files (Fine Reader), programs fatoanated online translation of
Word files from almost any language to any language preserving the design
structure  ittps://www.onlinedoctranslator.com/ru/translatamf). Widely
known, even famous artificial intelligence systeans also narrowly focused,
the emergence of which in the public domain, withexaggeration, produced a
real revolution in the field of artificial intellence [1-3]. Some of these systems
are shown in Figure 1, and links to a number oélare given below:

https://www.seaart.ai/home;
https://ui.chatai.com/;
https://learn.microsoft.com/ru-ru/dotnet/machine-learning/how-does-midotnet-work;

http://chat.openai.com/;

https://poe.com/;
https://neural-university.ru/;
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https://dzen.ru/a/ZCKZRKVIIEMBWOKS;

https://ora.ail;
https://ora.ai/explore?path=trending;

https://ora.ai/eugene-lutsenko/aidos;
https://poe.com/Aidos-X;

https://rudalle.ru/;
https://bard.google.com/;
https://chatbot.theb.ail;
https://problembo.com/ru/services;
https://poe.com/GPT-3.5-Turbo-Instruct.

Of course, the narrow subject focus of these syst@annot be considered
their disadvantage.

But there are also universal artificial intelligensystems developed in a
special formulation that does not depend on thgestitarea. One of such
systems is the universal cognitive analytical syst&idos” developed by the
author [1-10].

The universal cognitive analytical system "Eidos" dffers from most of these systems in at least
some of its following parameters:
-is universaland can be applied in many subject areas, becawstoged in a universal setting, independent of
the subject aredttp://Ic.kubagro.ru/aidos/index.hjrand has 6 automated program interfaces (APIgfdering
data from external data sources of various ty@dses, texts and graphics. The Eidos system isutomeated
system, i.e. involves the direct participation gfexson in real time in the process of creating et®dnd their
use to solve problems of identification, forecagtimlecision-making and research of the subject &sea
examining its model (automatic systems work with&uth human participation);
-is one of the firsand the most popular domestic personal-level eidifiintelligence systems, i.e. does not
require the user to have special training in te&lfof artificial intelligence and programming tecogies: there
is an act of implementation of the Eidos systerh987 fittp://lc.kubagro.ru/aidos/aidos02/PR-4.htm
-really works provides stable identification in a comparablarfof the strength and direction of cause-and-
effect dependencies in incomplete noisy interdepen¢honlinear) data of a very large dimension wharical
and non-numerical nature, measured in various tgpesales (nominal, ordinal and numeric) and inows
units of measurement (t .e. it does not imposetsteiquirements on data that cannot be met, butegs®es the
data that is available);
-has a “zero entry threshold”:

-contains a large amouintelligent local (i.e. supplied with installatiorgnd cloud educational and
scientific Eidos applications  (currently their 31 and more 392
respectivelyhttp://lc.kubagro.ru/Source_data_applications/WeflAytm)
(http://lc.kubagro.ru/aidos/Presentation_Aidos-
online.pdfhttp://Ic.kubagro.ru/Presentation_LutsenkoEV)pdf

- is fully open and freely availablghttp://Ic.kubagro.ru/aidos/_Aidos-X.h)mand with actual source
texts fttp://ic.kubagro.ru/___AidosALL.tyt open licens€C BY-SA
4.0(https://creativecommons.org/licenses/by-saj4 &id this means that it can be used by anyone who
wishes, without any additional permission from phenary copyright holder - the author and developer
of the Eidos system, prof. E.V.Lutsenko (note ttiet Eidos system was created entirely using only
licensed software and has 34 certificates from RtsR of the Russian Federation);

-is an “interpreter of intellectual modelipse. on the one hand, it is a tool shell thavedlyou to create
intelligent applications based a@mfigurator of statistical and system-cognitivedals and on the other
hand, it is a run-time system or execution envirentithat ensures the operation of these intelligent
applications in an adaptive mode.

-to independently master the Eidos systemjust download from the
pagehttp://lc.kubagro.ru/aidos/index.hémd install the full version of the system, andtie 1.3 mode
download and install one of the intelligent clouddds applications from the Eidos cloud
(http://lc.kubagro.ru/Source_data_applications/Welldyht) and execute it following the description
of the application. Typically this is a readme.fil#f in the folder: c:\Aidos-X\AID_DATA\Inp_data. @
study, it is better to choose the newest applioatithe author of which is Prof. E.V. Lutsenko.dAtn
the pagéttp://ic.kubagro.ru/aidos/How_to _make your_ownudioEidos-application.ptlfere  are
more than 300 one and a half hour video lessonR(ssian) and many other educational materials and
examples of descriptions of intelligent Eidos apgiions.

- supports on-line environmeatcumulation and exchange of knowledge, is widskduthroughout the world
(http://lc.kubagro.ru/map5.php
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-provides multilinguainterface support in 51 languages. Language datalae included in the installation and
can be updated automatically;

-the most computationally intensive operations ofdelosynthesis and recognition are implemented using
graphics processing unit (GPUNhich on some tasks speeds up the solution afetpgoblems by several
thousand times, which really ensures intelligemtcpssing of big data, big information and big krexdge (the
graphics processor must be on the NVIDIA chipset,support the OpenGL language);

- ensures the transformation of initial empirical ad@mto information, and it into knowledgend solving
problems using this knowledigientification forecastingjecision suppoand research of the subject area by
exploring its system-cognitive model, while genigrgta very large number of tabular and graphicapou
forms (development of cognitive graphics), manywdfich have no analogues in other systems (exangdles
forms can be viewedat wofktp://lc.kubagro.ru/aidos/aidos18 LLS/aidos18 lddS);

-imitates human thinking style well and is a cogmititoot gives analysis results that are understandable to
experts based on their experience, intuition arudegsional competence, if these experts alreadst,eaamd if
they do not yet exist, then it still gives the eatr results of knowledge, which will be recognigd future
experts when they appear;

-instead of making practically impossible demandshensource dafsuch as normality of distribution, absolute
accuracy and complete repetitions of all combimetiof factor values and their complete independemzk
additivity) automated systemic cognitive analy®iSC analysis) offers without any preprocessiiagie sense of
the data you hayeand thereby transform them into information, ahdn transform this information into
knowledge by applying it to achieve goals (i.e.cid®n making and control) and solve problems of
classification, decision support and meaningful ieicgd study of the modeled domain .

What is the strength of the approach implementatérEidos systetThe fact is that it implements an
approach whose effectiveness does not depend onwehthink about the subject area or whether wektlait
all. It forms models directly on the basis of erigail data, and not on the basis of our ideas aloeit
mechanisms for implementing patterns in these ddia is why Eidos models are effective even if mieas
about the subject area are erroneous or complaiesignt.

This is the weakness of this approach implementete Eidos systenModels of the Eidos system are
phenomenological models that reflect empirical grat in the facts of the training sample, i.e. tleynot
reflect the cause-and-effect mechanism of detenimimabut only the fact and nature of determinatitself. A
substantive explanation of these empirical pattesfisrmulated by experts at the theoretical lefdtnowledge
in substantive scientific laws.

The development of the Eidos system included theviing stages:

1st stage, “preparatory”: 1979-1992T'he mathematical model of the Eidos system wasldped in
1979 and was first experimentally tested in 198 irst computer calculation based on the modret)m 1981
to 1992, the Eidos system was repeatedly implerdeotethe Wang platform (on Wang-2200C computers).
First received in 1987act of implementationto of¢he early versions of the “Eidos” system, implergal in
the environment of the personal technological systéega-M” developed by the author (see Act 2).

Stage 2, “era of IBM PC and MS DOS”": 1992-20Fbr IBM-compatible personal computers, the
Eidos system was first implemented in the CLIPPERa8d CLIPPER-5.01 (5.02) languages in 1992, and in
1994 they were already obtaimedtificates of RosPatenthe first in the Krasnodar region and, possilty,
Russia for artificial intelligence systems (on teft is the title videogram of the final DOS vensiof the Eidos-
12.5 system, June 2012). From then until now, yiséesn has been continuously improved on the IBM PC.

Stage 3, “era of MS Windows xp, 8, 7”: 2012-20Bfom June 2012 to December 14, 2020, the Eidos
system developed in the languageAlaska-1.9+Expteséibrary for working with Internet xb2net. Thedsis-
X1.9 system worked well on all versions of MS Wimdo except Windows 10, which required special
configuration. The most computationally intensivperations of model synthesis and recognition are
implemented using a graphics processor (GPU), wirickome tasks provides acceleration of the saiutib
these problems by several thousand times, whicllyreasures the intelligent processing of big ddiay
information and big knowledge (the graphics prooestould be on an NVIDIA chipset).

Stage 4, "“MS Windows-10 era”: 2020-20Arom December 13, 2020 to the present, the Eidstesy
has been developing in the languageAlaska-2.0+Egpre The xb2net library is no longer used in écduse
all Internet capabilities are included inbasic peagming language capabilities.

Stage 5, “era of Big Data, information and knowlettg?022. Since 2022, the author and developer of
the Eidos system, Prof. E.V. Lutsenko, has beesetyanvolved in the development of a professiomabkion of
the Eidos system in the xBase++eXpress++Advantagialdase Server (ADS) language, which ensures the
processing of big data, information and knowled&g(Data, Big Information, Big Knowledge).

Stage 6, “era of Big Data, information and knowlettgfrom 2023 to the presentrom 2023, the
development of the Eidos system will be carriediodhe Python languages, as well asAlaska-2.0+&sg+.

Download and run the Eidos-X++ system (currently tfiewest version) or update the system to the
current versiothttp://Ic.kubagro.ru/aidos/_Aidos-X.h)mThis is the most complete portable version af th
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system currently unprotected from unauthorized o@py(not requiring installation) with completeurce
textcurrent version (with the exception of access kieyshe Eidos system ftp server and licensed soéwar
keys), which is in full open free access (about V). The update is about 10 MB in sigeeda Laboratory
inResearchGats ASC analysis and the Eidos system.

Assignment-instructions  for students on developirtbeir own intelligent cloud Eidos
applicatiorghttp://Ic.kubagro.ru/aidos/How_to _make_your_ownudoEidos-application. pjff

The Eidos system can be successfully used as a that greatly
increases the capabilities of natural intelligenge almost all areas where a
person uses his natural intelligence, including dan be used in all areas of
science, groups of specialties and scientific spH@s.

Suffice it to say that using ASC analysis and thdog& system, 16
dissertations (!!') have already been defended, Bi@octoral dissertations in
economic, technical and biological sciences, anca@didate dissertations in

psychological, technical, economic and medicalrsigs:
- 5 Doctors of Economic Sciences:

E.V.Lutsenko: http://ej.kubagro.ru/a/viewaut.asp?id=11
A.N. Tkachev: http://ej.kubagro.ru/a/viewaut.asp?id=20
V.V. Krokhmal: http://ej.kubagro.ru/a/viewaut.asp?id=22

K.N.Gorpinchenko: http://ej.kubagro.ru/a/viewaut.asp?id=646
O.A. Makarevich:  http://ej.kubagro.ru/a/viewaut.asp?id=730
- 2 Doctors of Technical Sciences:

V.S.Simankov http://www.yandex.ru/yandsearch?text=Professor Simankov Vladimir Sergeevich
T.l. Safronova http://ej.kubagro.ru/a/viewaut.asp?id=111

- 1 Doctor of Biological Sciences:

N.N. Karpun https://elibrary.ru/item.asp?id=38160990

- 4 candidates of psychological sciences:

S.D. Nekrasov: http://manag.kubsu.ru/index.php/ofup/kafedry/174-nekrasov

V.G. Tretyak: http://law.edu.ru/person/person.asp?pers|D=1345265

T.N.Schukin: http://ej.kubagro.ru/alviewaut.asp?id=94http://20dfexpert/27.html
I.L.Napriev http://ej.kubagro.ru/a/viewaut.asp?id=573

- 1 candidate of technical sciences:

E.V.Lutsenko http://ej.kubagro.ru/a/viewaut.asp?id=11

- 2 candidates of economic sciences:

L.O. Makarevich: http://V\{ww.mesi.ru/upIQad/ibIock/k?Ba/Author's abstract%20Makarevich%20LO.pdf
http://ej.kubagro.ru/a/viewaut.asp?id=1377
https://vak.minobrnauki.gov.ru/az/server/php/filer new.php?table=att case&fld=autor
ef&key[1=100055557&version=100
https://rsue.ru/nauka/gna/after-1-01-2014/semenenko-kseniya-andreevna/
http://krasnodarnivi.ru/news31.html

- 1 candidate of medical sciences:

K.A.Semenenko:

Sergeeva E.V.: http://ej.kubagro.ru/a/viewaut.asp?id=1034
Fomina E.V.: http://ej.kubagro.ru/a/viewaut.asp?id=813

A number of doctoral and candidate dissertatiomaadlical, philological,
economic and technical sciences using Eidos ictels technologies are in the
process of preparation for defense (these are thaséhe authors know about).

Scientific school: “Automated systemic cognitive absis” (ASC
analysis) [15] is an interdisciplinary scientifierettion at the intersection of
three scientific specialties of the Higher AttestiatCommission of the Russian
Federation [4]:

—5.12.4. Cognitive modeling;

— 1.2.1. Artificial intelligence and machine leargj

— 2.3.1. System analysis, management and informatiecessing.
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and includes the following interdisciplinary scidictareas:

— ASC analysis of numerical and text tabular data;

— ASC analysis of text data;

— Spectral and contour ASK analysis of images;

— Scenario ASC analysis of time and dynamic series.

In [7] there is a list of references reflecting tapplications of ASC
analysis and the Eidos system in various subjeshsarincluding 547 titles.
These will be discussed in more detail in the Dss@n section of this work.

3.2. Multiple increase in the capabilities of natur  al intelligence
when using artificial intelligence as a tool of cog nition
(information-functional theory of technology
development)

Intelligent systems are the basic means of labdh@bth socio-economic
formation. The first 4 socio-economic formationsrgvésted by Karl Marx, who
introduced this very concept.

In his theory of historical materialism, Karl Maidentified the following
socio-economic formations:

1. Primitive communal formation: this is the initslage when people live
in conditions of primitive communism, without shagiownership of the means
of production.

2. Slave-owning formation: characterized by thespnee of slavery,
where some people own others as property. This avagpical formation in
ancient Rome and other ancient societies.

3. Feudal formation: based on feudal relations,revtti@ndowners (feudal
lords) controlled the land and peasants providédrlaMedieval Europe is an
example of a feudal formation.

4. Capitalist formation: the main feature is prevatvnership of the means
of production. Capitalism develops from feudalismdahas characterized
Western societies since the 16th century.

5. Communist formation: In Marx's theory, this lethighest stage of
social development, where class differences amirgited, there is no private
property, and production is carried out accordmghie principle of “from each
according to his ability, to each according torlegds.”

These formations represent the evolution of so@egr time according to
the Marxist concept.

However, it is important to see the differencesveein Marx's theory and
actual political practice, i.e. the question rersams to whether it can be
reasonably assumed that in the USSR, the coumtfie socialist camp and in
China there was and is a Communist formation accgrid Marx.

According to Marx's theory, the communist formaticgpresents the
highest stage of social development in which ctlifferences are eliminated,
there is no private property, and production isriedr out according to the
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principle of "from each according to his abilitg, ¢ach according to his needs.
In the USSR and other socialist countries fromrth@-20th century to the end
of the 20th century, the prevailing model was oftbaracterized as “socialism
in one country.” This model differed from the conmsi formation in the sense
that it retained some elements of the class streicamd did not completely
eliminate private property. The principle “from @aaccording to his ability, to
each according to his needs” was not always fidglized in practice. China
was also undergoing changes in its economic sysiathafter reforms in 1978,
the country began to move towards a socialist nhaé&enomy, maintaining the
political leadership of the Communist Party. ThebBanges also created a gap
between Marx's theory of the communist formatioml d@ne actual political
reality.

Thus, we can say that although in these counthieetwere elements of
the communist formation described by Marx in hisrkgo this formation was
not realized in its entirety. Therefore, it is ma@rect to call the social system
in these countries socialism, considering it as@asition to communism.

If you look at the criteria that allow you to drsguish one socio-
economic formation from another, you will see ttmas is, first of all, the form
of ownership of the means of production and thalte®f production, i.e. these
are economic criteria. Therefore, it is naturalt ttemmations are called socio-
economic.

It is clear that the formations differ from eachhert not only in
economics, but also in political structure, as wasliculture and religion (or lack
thereof).

But Marx also cites technological criteria that mak possible to
distinguish formations from each other [1-3] andpwses a functional theory
for the development of technology [11]. The autim1979-1981 [12] develops
the functional theory of the development of Martéshnology by adding to it
the concepts of the scientific theory of informatievhich arose approximately
100 years after Marx created his theory. In addjtncient knowledge about
the functional structure of a person was used nbt at the physical level of
reality, but also at its other levels at which nagritinctions are realized: incl.
emotional and intellectual. Also taken into accoisnknowledge about various
forms of consciousness, both lower than the mostnoon at present, and
higher, incl. significantly higher, in which a persis differently aware of
himself and the environment, objective and subje¢tspace and time, etc. This
is described in more detail in works [1-3, 10] ihieh they briefly outline the
information-functional theory of technology devetognt and the periodic
criteria-based classification of forms of humansmousness.

According to the information-functional theory ofectnology
development, socio-economic formations are qualébt different in the
functional level of the technological environmeng. the number of labor
functions transferred to the means of labor, whidtermines the level of
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technology development. Therefore, socio-economiormétions are
qualitatively different in their technological sttures and they can quite
reasonably be called not only socio-economic, lBat socio-technological.

In accordance with the information-functional theoof technology
development, means of labor of a qualitatively mevel are created when a new
human labor function is transferred to them. Tkeds to a qualitative increase
in labor productivity, changes in industrial reteits, economic relations, as well
as political structure and culture. Naturally, tlspeed of technology
development is in no way limited by the speed dlirad biological evolution,
which was very, very low before the creation ofgfenengineering methods.

Four labor functions were listed by Marx, these are:

1. Function of contact with the subject of labor.

2. Transmission function (transfer and redistributdf energy).

3. Work function (the function of transforming angile movement into a
complex, expedient one that does work).

4. Engine function (converting one form of energynhother).

Fifth the labor function, unfortunately, was not namedviarx’and was
formulated by the author in 1979-1981 as a functibtransforming the form of
information [12]. The means of labor to which thé fbor function has been
transferred are computers and all information tetdgies, incl. networks and
interfaces. The process of transferring the Stlordbnction to the means of
labor represents the content of the 5th and 6trnamdition revolutions [1].

In addition, the author in [12] described not oBlyfunctional types of
technical systems already created in the histoguotechnological civilization,
basic for various socio-technological formations tbe current group of
formations, but also 11 (M) functional technicgistems, basic for future socio-
technological formations and groups of formatioRsr the closest of these
systems, technical solutions have been propose8| Fl-these are “Soul-
computer” interfaces [1-3]. The work [12] also lfigedescribes these future
formations and groups of formations themselvestaadnost widespread forms
of consciousness associated with them, and alschésuon numerous other
iIssues that are directly related to this.

Like any means of labor previously created by manthe course of
technological progress, information and intellettisystems remove the
corresponding (i.e. information and intellectualatural psychophysical
limitations of a person and increase his informagmd intellectual capabilities
by many orders of magnitude.

About the same:

— the engine increases by many orders of magnituel@atural physical
capabilities of a person to convert chemical eneéntfyy mechanical energy, i.e.

“If Karl Marx had done this, he would have becone fitrerunner of information theory, information
systems and the information society, intelligerstegns and a knowledge-based society.
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has many times more power and can deliver this p@venly over a much
longer period of time;

— a microscope and a telescope increase the caipabilf natural vision
by many orders of magnitude, and glasses compefwaits shortcomings, but
the truth is that all this is subject to one esasémondition: that this natural
vision exists.

The modern form of society is based on informatewd intelligent
systems, so it is natural to call it an informatgociety or a knowledge-based
society. A society based on knowledge is proposebte called a cognitive
society (both briefly and clearly (cognition), amdflects the essence, and
corresponds to clause 8. Critical TechnologietefRussian Federation [13]).

Let us give just one example of increasing the lb#ipas of natural
intelligence through the use of intelligent systeiiitse monograph [14] presents
information models of socio-economic and naturalocpsses in their
relationship with the space environment. The thesiyased on the hypothesis
of spatio-temporal similarity of phenomena and peses of the same nature (in
meaning, this principle is a generalization of fénciples of relativity of
Nicholas of Cusa - Galileo Galileo and Einsteinethbds have been developed
and algorithms for recognizing various events iogg/sics, economics and
sociology have been presented, including seismentsy geomagnetic field
variations, the movement of the Earth's pole, emghaates, economic indices
and social categories. Due to the large dimensibrthe problems under
consideration, artificial intelligence systems “&sdAstra” and “Eidos-Geo”
have been created to solve them, and methods agatithins for data
visualization have been developed. The monographtended for everyone
who is interested in the opportunity to take anottep in understanding the
general properties of the system of determinatiosooio-economic and natural
processes. All calculations performed are basedata that is fully open and
freely available.

In this study, many new, previously unknown paternd natural
phenomena were discovered related to the influesicthe planetary space
environment of the Solar system on global processedarth, and thereby
developed the doctrines of the biosphere of V.knddsky, the noosphere of his
student Pierre Teilhard de Chardin, as well asohedind cosmobiology of
A.L.Chizhevsky:
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Vladimir lvanovich Pierre Teilhard de Chardin Alexander Leonidovich

Vernadsky 05/1/1881 — 04/10/1955 Chizhevsky
02/28/1863 — 01/06/1945 02/07/1897 — 12/20/1964

According to rough estimates, the amount of rawadatocessed and
analyzed using artificial intelligence systems hmststudy in about 3 months
would require a person to spend 30 lifetimes jogetd them (if you read from
18 to 60 all working days from 9 a.m. to 6 p.m.drbreak). Of course, there
can be no question of any analysis of this data lperson using his natural
intelligence without the use of information anceitectual technologies.

Modern generative artificial intelligence, such &hatGPT (GPT -
Generative Pre-trained Transformer), pre-traineddata from all available
Internet content, can generally be reasonably densd a generalization of
almost all open information currently availablehtamanity. Of course, this goes
immeasurably far beyond the capabilities of anyipaar individual.

3.3. Problems solved by artificial intelligence sys tems and
proposals for doubling the range of scientific spec lalties

3.1.1. Problems solved by artificial intelligence s  ystems
Above in section 3.1 of this work it is said thaetASC analysis method
includes the following interdisciplinary scientifazeas:

— ASC analysis of numerical and text tabular data;

— ASC analysis of text data;

— Spectral and contour ASK analysis of images;

— Scenario ASC analysis of time and dynamic series.

Below are typical tasks and subtasks that can edaon these variants
of ASC analysis:

1. TASK-1. COGNITIVE STRUCTURING OF THE SUBJECT DGWN. TWO
INTERPRETATIONS OF CLASSIFICATION AND DESCRIPTIVECALES AND
GRADATIONS

2. TASK-2. FORMALIZATION OF THE SUBJECT DOMAIN
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3. TASK-3. SYNTHESIS OF STATISTICAL AND SYSTEM-COGNIVE
MODELS. MULTI-PARAMETER TYPICATION AND PARTICULAR KNOWLEDGE
CRITERIA

4. TASK-4. VERIFICATION OF MODELS

5. TASK-5. SELECTION OF THE MOST RELIABLE MODEL

6. TASK-6. SYSTEM IDENTIFICATION AND PREDICTION

6.1. Integral criterion “Sum of knowledge”

6.2. Integral criterion “Semantic resonance of klzalge”

6.3. Important mathematical properties of integrakria

6.4. Solving the problem of identification and foasting in the Eidos system

7. TASK-7. DECISION SUPPORT

7.1. A simplified version of decision making asiaverse forecasting problem,
positive and negative information portraits of skes, SWOT analysis

7.2. Developed decision-making algorithm in adaptitelligent control systems
based on ASK analysis and the Eidos system

8. TASK-8. RESEARCH OF THE OBJECT OF SIMULATION BSTUDYING ITS
MODEL

8.1. Inverted SWOT diagrams of descriptive scalaes(semantic potentials)

8.2. Cluster-constructive analysis of classes

8.3. Cluster-constructive analysis of the valuedesicriptive scales

8.4. Knowledge model of the Eidos system and noatlneurons

8.5. Non-local neural network

8.6. 3D integrated cognitive maps

8.7. 2D integral cognitive maps of meaningful clessiparison (mediated fuzzy
plausible reasoning)

8.8. 2D integral cognitive maps of meaningful congzn of factor values (mediated
fuzzy plausible reasoning)

8.9. Cognitive functions

8.10. The significance of descriptive scales amd thradations

8.11. Degree of determinism of classes and classidin scales

What exactly the solution to these problems lodtes tan be seen in [16,
17].

3.3.2.Changing the wording of clause 8. List of cri tical technologies

of the Russian Federation by adding smart technolog ies to it

Point 8 of the List of Critical Technologies of tliussian Federation
reads as follows: “8. Nano-, bio-, information, ondgye technologies” [13].

The new nomenclature of scientific specialtiesh&f Russian Federation
[4] includes two new specialties that are directljated to artificial intelligence:

—5.12.1. Interdisciplinary studies of cognitivepesses;

—5.12.4. Cognitive modeling;
—1.2.1. Artificial intelligence and machine leargj

Following the same logic and on the same basis bichwthese new
specialties were added to the nomenclature, itapgsed to change the wording
of clause 8 of the List of Critical Technologiestbeé Russian Federation and
adopt it in the following wording: “8. Nano-, biomformation, cognitive and
intellectual technologies.”
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Compared to the current edition, only one word bhasn added to the
wording of clause 8 of the List of Critical Techagies of the Russian
Federation: “intelligent”. It's just one word, bitis key for the current stage of
technological progress.

3.3.3.Formation of new fields of science, groups of scientific

specialties and scientific specialties by using mod ern
information, cognitive
and intelligent technologies

So, artificial intelligence systems can be usedutomate the process of
intellectual cognition in all fields of scienceogps of scientific specialties and
scientific specialties reflected in the nomenclatof scientific specialties [4].

In this nomenclature there are still scientific gplies, the names of
which are formed by combining the name of reseanethods and the name of
science, for example: “5.2.2. Mathematical, sta@stand instrumental methods
in economics.” In exactly the same way, it is pregubto create new names for
fields of science, groups of scientific specialt@sd scientific specialties by
adding to the existing names, of course, only whegpropriate, the words:
“Information, cognitive and intellectual technolegi”

Then you will get, for example, the following nanwsfields of science:
“5ai. Information, cognitive and intellectual teciogies in social and human
sciences", groups of scientific specialties: "5.daformation, cognitive and
intellectual technologies in economics” and scfentspecialties: "5.2.3ai.
Information, cognitive and intellectual technolagien regional and sectoral
economies,” etc., etc. for almost all fields of eswe, groups of scientific
specialties and scientific specialties

3.3.3.1. New areas of science

Currently, the passport of specialties of scienfiorkers of the Higher
Attestation Commission of the Russian Federatignndudes the following 5
areas of science:

1. Natural sciences.

2. Technical sciences.

3. Medical sciences.

4. Agricultural Sciences.

5. Social and human sciences.

It is proposed to consider the following new arefscience, formed from
the old ones by explicitly indicating in their nasnéhe use of information,
cognitive and intellectual technologies as a tddtrmowledge in these areas of
science:

1. Information, cognitive and intellectual techrgiles in the natural sciences.

2. Information, cognitive and intellectual techrgiks in technical sciences.

3. Information, cognitive and intellectual techrgiks in medical sciences.
4. Information, cognitive and intellectual techngiles in agricultural sciences.
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5. Information, cognitive and intellectual techrgiks in social and human sciences.

It should be noted that in fact there are more #ravugh examples of the
use of information, cognitive and intellectual teologies in these areas of
science, incl. and in the works of the author @, 19]. Moreover, it would not
be a great exaggeration to say that almost allntibst significant scientific
research in these fields of science, especialtii@aend of the 20th century and
in the 21st century, is associated precisely withuse of information, cognitive
and intellectual technologies as tools of cognitibimese technologies have long
been closely and organically integrated into ak ttmost powerful modern
instruments of empirical research (experimentatalietions and systems for
observing the object of knowledge), information swewament systems and
scientific research systems. At the time of writihgs work, there is nothing
new or previously unknown in this; moreover, igsnerally known to such an
extent that it does not require any special eviden®. obvious to almost
everyond However, this conclusion has not previously bdermulated
explicitly and consciously in a generalized formsaentific works, and this
article fills this gap.

3.3.3.2. New groups of scientific specialties

Currently, the passport of specialties of scienfiorkers of the Higher
Attestation Commission of the Russian Federatigredhtains the following 34
groups of scientific specialties:

1.1. Mathematics and mechanics.

1.2. Computer Science and Information Science.
1.3. Physical Sciences.

1.4. Chemical Sciences.

1.5. Biological Sciences.

1.6. Earth and Environmental Sciences.

2.1. Construction and architecture.

2.2. Electronics, photonics, instrumentation anghimanications.
2.3. Information technology and telecommunications.
2.4. Energy and electrical engineering.

2.5. Mechanical engineering.

2.6. Chemical technology, materials science, metpl
2.7. Biotechnology.

2.8. Subsoil use and mining sciences.

2.9. Transport systems.

2.10. Technosphere safety.

3.1. Clinical medicine.

3.2. Preventive medicine.

3.3. Medical and biological sciences.

3.4. Pharmaceutical Sciences.

*However, in 2002, Vice-Rector for Scientific Work KubSAU Ph.D. Yuri Dmitrievich Severin “cut
down” the author’s proposal to create an Artifidiatelligence Center at KubSAU, arguing that thasfbility of
creating such a center still needs to be proven. dow some 22 years have passed and a websitppesrad:
“Artificial Intelligence of the Russian Federatiohttps://ai.gov.ru/
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4.1. Agronomy, forestry and water management.
4.2. Animal science and veterinary medicine.
4.3. Agricultural engineering and food technology.
5.2. Economy.

5.3. Psychology.

5.4. Sociology.

5.5. Political science.

5.6. Historical sciences.

5.7. Philosophy.

5.8. Pedagogy.

5.9. Philology.

5.10. Art history and cultural studies.

5.11. Theology.

5.12. Cognitive Sciences.

It is proposed to consider the following new groupk scientific
specialties, formed from the old ones by explicitigicating in their names the
use of information, cognitive and intellectual teclogies as a tool of cognition
in these groups of scientific specialties:

1.1. Information, cognitive and intellectual teclowes in mathematics and
mechanics.

1.2. Information, cognitive and intellectual teclowes in computer science and
information science.

1.3. Information, cognitive and intellectual teclogies in the physical sciences.

1.4. Information, cognitive and intellectual teclogies in chemical sciences.

1.5. Information, cognitive and intellectual teclogies in biological sciences.

1.6. Information, cognitive and intellectual teclowes in earth and environmental
sciences.

2.1. Information, cognitive and intellectual teclogies in construction and
architecture.

2.2. Information, cognitive and intellectual tecloges in electronics, photonics,
instrumentation and communications.

2.3. Information, cognitive and intellectual tecloges in telecommunications.

2.4. Information, cognitive and intellectual tecloges in energy and electrical
engineering.

2.5. Information, cognitive and intellectual teclogies in mechanical engineering.

2.6. Information, cognitive and intellectual teclogies in chemical technologies,
materials sciences, metallurgy.

2.7. Information, cognitive and intellectual tectoges in biotechnology.

2.8. Information, cognitive and intellectual tecloges in subsoil use and mining
sciences.

2.9. Information, cognitive and intellectual tecloges in transport systems.

2.10. Information, cognitive and intellectual teologies in technosphere security.

3.1. Information, cognitive and intellectual tecloges in clinical medicine.

3.2. Information, cognitive and intellectual tecloges in preventive medicine.

3.3. Information, cognitive and intellectual tectogies in biomedical sciences.

3.4. Information, cognitive and intellectual tecloges in pharmaceutical sciences.

4.1. Information, cognitive and intellectual teclogies in agronomy, forestry and
water management.
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4.2. Information, cognitive and intellectual tecloges in animal science and
veterinary medicine.

4.3. Information, cognitive and intellectual tecloges in agricultural engineering
and food technologies.

5.2. Information, cognitive and intellectual tectogies in economics.

5.3. Information, cognitive and intellectual tectoges in psychology.

5.4. Information, cognitive and intellectual tectoges in sociology.

5.5. Information, cognitive and intellectual tecloges in political sciences.

5.6. Information, cognitive and intellectual tectoges in historical sciences.

5.7. Information, cognitive and intellectual tecloes in philosophy.

5.8. Information, cognitive and intellectual tectogies in pedagogy [175, 176, 177].

5.9. Information, cognitive and intellectual tectoges in philology.

5.10. Information, cognitive and intellectual teologies in art history and cultural
studies.

5.11. Information, cognitive and intellectual teologies in theology.

5.12. Computer science, cognitive science, ardfiicitelligence science.

It should be noted that in fact there are more #ravugh examples of the
use of information, cognitive and intellectual teologies in scientific research
in these groups of scientific specialties, incld am the works of the author [7,
18, 19]. Moreover, it would not be a great exaggenao say that almost all the
most significant scientific research in these geoop specialties, especially at
the end of the 20th century and in the 21st centargssociated precisely with
the use of information, cognitive and intellectuachnologies as tools of
cognition. These technologies have long been clamadll organically integrated
into all the most powerful modern instruments of pemal research
(experimental installations and systems for obsgrthe object of knowledge),
information measurement systems and scientificarebesystems. At the time
of writing this work, there is nothing new or preusly unknown in this;
moreover, it is generally known to such an extéat it does not require any
special evidence, i.e. obvious to almost ever§ioHewever, this conclusion has
not previously been formulated explicitly and caassly in a generalized form
in scientific works, and this article fills this ga

3.3.3.3. Examples of new scientific specialties

Currently, the nomenclature of specialties of difienworkers of the
Higher Attestation Commission of the Russian Fetwral4] includes 351
scientific specialties. It is clear that due tacstrestrictions on the volume of
this work for all these specialties, it is inapmiape to give their new names.
Therefore, we will limit ourselves to specialtias one field of science: “4.
Agricultural Sciences":

4.1.1. General agriculture and plant growing.
4.1.2. Selection, seed production and plant bisteldyy.

®However, in 2002, Vice-Rector for Scientific Work KubSAU Ph.D. Yuri Dmitrievich Severin “cut
down” the author’s proposal to create an Artifidiatelligence Center at KubSAU, arguing that thasfbility of
creating such a center still needs to be proven. dow some 22 years have passed and a websitppesrad:
“Artificial Intelligence of the Russian Federatiohttps://ai.gov.ru/
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4.1.3. Agrochemistry, agro-soil science, plant @ction and quarantine.

4.1.4. Gardening, vegetable growing, viticulturel amedicinal crops.

4.1.5. Melioration, water management and agropkysic

4.1.6. Forestry, silviculture, forest crops, agre&iry, landscaping, forest pyrology and
taxation.

4.2.1. Animal pathology, morphology, physiologyaptmacology and toxicology.

4.2.2. Sanitation, hygiene, ecology, veterinary sagitary examination and biosafety.
4.2.3. Infectious diseases and animal immunology.

4.2.4. Private animal husbandry, feeding, technetofpr preparing feed and producing
livestock products.

4.2.5. Breeding, selection, genetics and bioteagyobf animals.

4.2.6. Fisheries, aquaculture and capture fisheries

4.3.1. Technologies, machines and equipment foagine-industrial complex.

4.3.2. Electrical technologies, electrical equiptreemd energy supply for the agro-industrial
complex.

4.3.3. Food systems

4.3.4. Technologies, machines and equipment fesfoy and wood processing

4.3.5. Biotechnology of food and biologically aetisubstances

It is proposed to consider the following new safenspecialties, formed
from the old ones by explicitly indicating in theiames the use of information,
cognitive and intellectual technologies as a tdotagnition in these scientific
specialties. Then we get the following new namescantific specialties:

4.1.1.Information, cognitive and intellectual teologies in ogeneral agriculture and plant
growing.

4.1.2.Information, cognitive and intellectual teologies inselection, seed production and
plant biotechnology.

4.1.3.Information, cognitive and intellectual teologies in agrochemistry, agro-soil science,
plant protection and quarantine.

4.1.4.Information, cognitive and intellectual teologies inagriculture, vegetable growing,
viticulture and medicinal crops.

4.1.5.Information, cognitive and intellectual teologies in mreclamation, water
management and agrophysics.

4.1.6.Information, cognitive and intellectual teologies in lenvironmental science, forestry,
forest crops, agroforestry, landscaping, foresbimgy and taxation.

4.2.1.Information, cognitive and intellectual teologies in panimal athology, morphology,
physiology, pharmacology and toxicology.

4.2.2.Information, cognitive and intellectual teologies insanitation, hygiene, ecology,
veterinary and sanitary examination and biosafety.

4.2.3.Information, cognitive and intellectual teologies in andinfectious diseases and
animal immunology.

4.2.4.Information, cognitive and intellectual teologies in hanimal husbandry, feeding, feed
preparation technologies and livestock production.

4.2.5.Information, cognitive and intellectual teologies in Russiabreeding, selection,
genetics and biotechnology of animals.

4.2.6.Information, cognitive and intellectual teologies in Russiafisheries, aquaculture and
industrial fisheries.

4.3.1.Information, cognitive and intellectual teologies in ttechnologies, machines and
equipment for the agro-industrial complex.
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4.3.2.Information, cognitive and intellectual teologies in eelectrical technologies, electrical
equipment and energy supply of the agro-industoatplex.

4.3.3.Information, cognitive and intellectual teologies in psearch systems.
4.3.4.Information, cognitive and intellectual teolagies in ttechnologies, machines and
equipment for forestry and wood processing.

4.3.5.Information, cognitive and intellectual teologies in biotechnologies of food products
and biologically active substances.

For specialties in other fields of science, thislasme in exactly the same
way. It should be noted that the developers ohte nomenclature of scientific
specialties included in this nomenclature a nundfespecialties, the names of
which are formed in a similar way, for example:

2.9.8. Intelligent transport systems [178].
5.3.3. Occupational psychology, engineering psyailcognitive ergonomics.

In addition, the new passport of specialties inekidpecialties directly
related to artificial intelligence and cognitivect@ologies, which did not exist
before:

1.2.1. Artificial intelligence and machine learning

5.12.1. Interdisciplinary studies of cognitive peeses.
5.12.4. Cognitive modeling.

It is significant that in 2003, the author defendhesl doctoral dissertation
in the specialty 08.00.13 “Mathematical and insteatal methods of
economics” on the topic: “System-cognitive analysishe management of the
agro-industrial complex” [20, 21]. Many then disdad the author from using
the term “cognitive” in the title (unsuccessfullyfhey did not know that in
more than 20 years this term would be used in #menof critical technologies
of the Russian Federation and in the names of tdtiespecialties of the Higher
Attestation Commission of the Russian Federatiomréhtly this dissertation
corresponds to the specialties: 1.2.1. Artificiatelligence and Machine
Learning and 5.12.4. Cognitive modeling.

It is important that in fact there are more thaowggh examples of the use
of information, cognitive and intellectual techngies in scientific research in
these and other scientific specialties, incl. anthe works of the author [7, 18,
19]. Moreover, it would not be a great exaggeratimrsay that almost all the
most significant results of scientific researchtivese and other specialties,
especially at the end of the 20th century and enahst century, are associated
precisely with the use of information, cognitivedantellectual technologies as
tools of cognition. These technologies have longnbelosely and organically
integrated into all the most powerful modern ingtemts of empirical research
(experimental installations and systems for obsgrthe object of knowledge),
information measurement systems and scientificarebesystems. At the time
of writing this work, there is nothing new or preusly unknown in this;
moreover, it is generally known to such an extéat it does not require any
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special evidence, because obvious to almost evetyoHowever, this
conclusion has not previously been formulated exrpliand consciously in a
generalized form in scientific works, and this @gifills this gap.

I\VV. Discussion: examples of the use of modern
information, cognitive
and intelligent technologies (ASC analysis)

in various fields of science

At the time of writing this work, 564 publicationsf the author are
registered in the RSChttps://www.elibrary.ru/author_profile.asp?id=12316
An analysis of the author’s publication activitycaoding to RSCI data and its
means is given in [7], and by means of ASC analysj$9].

On the pagehttp://Ic.kubagro.ru/aidos/_Aidos-X.htn®n the author's
website, many of these publications are collected thematic collections of
publications.

With these publications, the author solved a numbtrproblems,
including trying to demonstrate the possibility aextreme promise of using
artificial intelligence as a universal tool for ectific knowledge in a wide
variety of subject areas. The author himself wasg$ aware of this and tried
to substantiate it in his doctoral dissertation, [20).

The result was 15 thematic collections of scienpiublications on the use
of ASC analysis in various fields of sciefidénks to which are given below.

4.1. Rwork on systematic generalization of mathemat ics
and information measures of the level of systematic ity
(coefficients of emergence by Prof. E.V. Lutsenko)
4.1.1. System generalization of mathematics
The author proposed in a number of works [22&rogram idea for a
systematic generalization of the concepts of ma#tes) in particular
information theory, based on set theory, was deesldy replacing the concept
of a set with a more meaningful concept of a syst€his idea was partially
implemented by the author when developing automatgstemic cognitive
analysis (ASC analysis), the mathematical modelwbich is based on a
systemic generalization of formulas for the amoohinformation of Hartley
and Kharkevich. The implementation of the next stepa systematic
generalization of the concept of functional dep&wge- is considered in [85],
where new scientific concepts and the correspondi@gns “cognitive

"However, in 2002, Vice-Rector for Scientific Work ubSAU Ph.D. Yuri Dmitrievich Severin “cut
down” the author’s proposal to create an Artifidiatelligence Center at KubSAU, arguing that thasfbility of
creating such a center still needs to be proven. ow some 22 years have passed and a websit@pearad:
“Artificial Intelligence of the Russian Federatiohttps://ai.gov.ru/

®These areas of science in which ASC analysis maady been successfully applied are not exhausted.
It's just that no more thematic collections haverbenade.

°See for exampléttp://ic.kubagro.ru/aidos/Work_on_emergence.htm
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functions” and “cognitive numbers” are introducétlimerical examples show
that ASC analysis provides identification of cogmatfunctional dependencies
in multidimensional noisy fragmented data.

4.1.2. Systematic level information measures
— emergence coefficients of Prof. E.V. Lutsenko

By proposed in a number of works [22-82] system information theory
(SI) has been developed, within which system gdrzatens of the formulas
for the amount of information of Hartley, ShannondaKharkevich and
information measures of the level of systematicihgmed by Professor
E.V.Lutsenko in honor of outstanding scientists whade a significant
contribution to the creation of information theocpefficients, are substantiated
emergence of Harty and Shannon and Kharkevich.

Note that for unknown reasons, many authors mistgkéhink that
systemic generalizations of the formulas for theoami of information of
Hartley, Shannon and Kharkevich and information sueas of the level of
systematicity based on them - emergence coeffientere proposed not by
Prof. E.V. Lutsenko, but by Harty and Shannon thedwes and Kharkevich or
someone else, for example Volkova V.N. and Den&a\.'’. Therefore, in this
work we once again write that they were proposet mo them, but by
Prof.E.V.Lutsenko.

Ignorant authors mislead their readers, in pawicul

1. 'The fundamental differences between the two appesacto
determining emergence coefficients proposed byAimerican mathematician
Ralph Winton Lyon Hartley and the Soviet mathematic Alexander
Aleksandrovich Kharkevich are that’)(my italics, author), in fact, these
scientific concepts were proposed and developedhbySoviet and Russian
scientist Professor Evgeniy Veniaminovich Lutsenko a fundamental
monograph [8] and a number of earlier and lateksf@2-527°.

2.“From here, a systemic numerical measure of theuat of information
in an information system is constructed based onaasessment of the
emergence of the system (according to Hartley ahdj’is clear that it should
be written here not “according to Hartley”, but €acding to Lutsenko” and a
link to the scientific work should be given [8].

There are such peculiar articles in which an iredrreference is given to
one formula, and then half the article is an exagty from the works of Prof.
E.V. Lutsenko without any references at all. Casdedirect plagiarism are also

Y%See for exampléttp://lc.kubagro.ru/aidos/Work_on_emergence.htm

YSee for exampléttps://elib.belstu.by/bitstream/123456789/2406B#¢evich_Ocenka_urovnja.pdf

12 hitps://easyhelp.su/sirvices/kontrolnye _rabotyhasckoefficientov_emerdzhentnosti_hartli_i_harkéeic
¥See for exampléttp:/ic.kubagro.ru/aidos/Work_on_emergence.htm

14 https://pandia.ru/text/78/381/542-3.php
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quite common. An excellent article about this “Guqalagiarism from student to
minister” was written by Viktor Vyatkit.

4.2. Work on ASK image analysis: [53-68]

Automated systemic cognitive analysis (ASC-ana)yairsd its software
tools, which are currently the Eidos system, prevaltomated images from
graphic files into the system [53-68]

In this case, the following can be considered agmfeatures:

— all pixels;

— contours;

— spectra.

The Eidos system allows you to create specific Esagf each image,
generalized images of class images and solve pnsbtd image identification,
l.e. comparison of specific images with generalizemiages of classes,
comparison of classes with each other (clusteryarsabf classes), as well as the
task of studying a modeling object by studyingnitsdel.

4.3. Work on ASC analysis of texts

ASC analysis of texts[69-84allows:

- form generalized linguistic images of classesn@atic cores) based on
fragments or examples of related texts in any laggu

- quantitatively compare the linguistic image o$@ecific person, or the
description of an object, process with generalizeguistic images of groups
(classes);

- compare generalized linguistic images of classgs each other and
create their clusters and constructs;

- explore the modeled subject area by studyinglimguistic system-
cognitive model,

- carry out intellectual attribution of texts, i.determine the probable
authorship of anonymous and pseudonymous textmgdagenre and semantic
orientation of the content of the texts;

- all this can be done for any natural or artifid@anguage or coding
system (for example, you can determine in whatuageg or dialect a certain
text is written or in what programming languageragpam is written (by its
source text)).

15 hitps://www.trv-science.ru/2011/11/gruppovoijj-plaigot-studenta-do-ministra/

16 http://lc.kubagro.ru/aidos/Works_on ASK-analysis iofages.htm
YCm.http://ic.kubagro.ru/aidos/Works on_ASK-analysis tekts.htm
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4.4. Work on cognitive functions

The Eidos system, currently a software tool for A&kalysis, provides
the generation and visualization of direct, inversesitive, negative, fully and
partially reduced cognitive functions [85-16%1]

Cognitive function is a graphical display in coloof the strength and
direction of influence of all values of a certaimattor on the transitions of a
control object to future states corresponding t@s$es of one scale.

Cognitive functions represent a new promising tfwl reflecting and
visualizing patterns and empirical laws. The depsient of a meaningful
scientific interpretation of cognitive functionsasway of understanding nature,
society and man. Cognitive functions can be: diregflecting the dependence
of classes on features, generalizing informatiortraibs of features; inverse,
reflecting the dependence of features on classeserglizing information
portraits of classes; positive, showing what thiedeination system contributes
to; negative, reflecting what the determination teys prevents; weighted
averages, reflecting the total influence of alltdéac/alues on the behavior of an
object (and the amount of information in the vabieghe argument about the
function values is used as observation weightsh wiirying degrees of
reduction or degree of determination, which refleict graphical form (in the
form of a strip) the amount of knowledge in the usngnt about the value
function and is an analogue and generalizatiomefcbonfidence interval. If we
display the submatrix of the knowledge matrix, thgpg in color the strength
and direction of the influence of each gradatiosahe descriptive scale on the
transition of an object to states corresponding the classes of some
classification scale, we obtain an unreduced cognifunction. Cognitive
functions are the most developed means of studyoagise-and-effect
relationships in a simulated subject area, provigethe Eidos system. It should
be noted that the mathematical model of ASC amalgsies not impose any
restrictions on the type of influence functions;particular, they may not be
differentiable.

4.5. Work on identification, presentation
and the use of knowledge, logic and methodology of
scientific knowledge
Apparently, we do not study reality itself, but pmur models of reality,
which we most often mistakenly and unlawfully take reality [102-1217,
This also applies to ourselves, i.e. our ideas abatselves. These models of
the internal and external world become more andceradlequate as the form of
consciousness increases. With an increase in tme & consciousness, the
boundary between the internal and the externatssim$ide the person and the

18 http://lc.kubagro.ru/aidos/Works _on ASK-analysis tekts.htm
19 http://lc.kubagro.ru/aidos/Work on_identificatiomepentation_and use of knowledge.htm
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content of the categories “objective” and “subjegt] “I” and “not I” changes,
as well as the relationship between the theoreticdlthe practical.

Different forms of consciousness are supportediroitdd by different
structures (bodies). These bodies have variousrmabon and energy
capabilities for interaction with the outside anmdernal world. This places
restrictions on the models of reality created msthforms of consciousness.

The theory of knowledge must be developed into aoph of
consciousness. The main question of philosophy meigtosed and resolved by
the method of scientific induction.

It is usually thought that the true model of rgaig the limit to which the
model of reality created under the ordinary form ooihsciousness with an
unlimited increase in the level of intellectual odgn strives.

But in reality, the true model of reality is thenlt to which models of
reality created under various forms of consciousnéth an unlimited increase
in the level of consciousness strive.

4.6. Works on ecology, climatology and the study of the
influence of the space environment on various globa I
processes on Earth
In a number of scientific monographs, scientifitcdes and certificates of
RosPatent [122-168)] information models of socio-economic and natural
processes in their relationship with the spacerenment are presented. The
theory is based on the hypothesis of spatio-temhmonailarity of phenomena
and processes of the same nature. Methods havedbgeloped and algorithms
for recognizing various events in geophysics, eagos and sociology have
been presented, including seismic events, geomagfield variations, the
movement of the Earth's pole, exchange rates, emonmdices and social
categories. Due to the large dimension of the grobl under consideration,
artificial intelligence systems “Eidos-Astra” anflitlos-Geo” have been created
to solve them, and methods and algorithms for degaalization have been
developed. This may be of interest to anyone whointerested in the
opportunity to take another step in understandngggeneral properties of the
system of determination of socio-economic and @&frnocesses.

4.7. Work on intelligent information and communicat ion
technologies in research and education
This area of research and development is reprasdnitea number of
textbooks for graduate students[161-£&86These manuals had to be redone and
published every time the requirements for them gkdnwhich changed in a
circle, and then they were canceled altogether.

20 http://lc.kubagro.ru/aidos/Work_on_the study of ih8uence_of the space_environment _on_various ess®s_on_Earth.htm
2 http://lc.kubagro.ru/aidos/Information_and_commatimn_technologies_in_research_activities_and_eatunchtm
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4.8. Work on intelligent interfaces and virtual rea  lity
The author has a number of works on intelligengriiaices and virtual
reality [167-174%. In [167] there are two lectures devoted to thjsd:

1.6. LECTURE-6: SYSTEMS WITH INTELLIGENT FEEDBACK AND INTELLIGENT IN TERFACE

1.6.1. Using biometric user information in systems management

Identification and authentication of a person bgdwriting. Concepts of keyboard and interface haitawy

The relationship between psychographics and téxbation

Identification and authentication of a computerrissielentity using keyboard handwriting

Variants of setting the task of recognizing keylloaandwriting

Characteristics of keyboard and interface handwgitin

Mathematical methods for recognizing keyboard haitihg

1.6.2. Biofeedback systems

General provisions

Monitoring the condition of assembly line employ#ée&nsure high quality products

Computer simulators based on biofeedback for teggbéatients how to manage their condition

Computer games with biofeedback

1.6.3. Predicting operator errors based on changes in his electroencephalogram

1.6.4. Computer ¥ technology, intelligent subliminal interface and i ts use for
subliminal testing and automated NLP of the user

1.7. LECTURE-7: VIRTUAL REALITY

1.7.1. Classic definition of a virtual reality syst em

1.7.2. Effects of virtual reality: effects of reali  ty, presence, depersonalization
(modification of self-awareness), modification of t he user's consciousness, virtualization of
interests, goals, values and motivations ("reals an d virtuals")

The “reality effect” of virtual reality and the wality of “true” reality

"Presence effect” in virtual reality

“The effect of depersonalization or modificationseff-awareness” in virtual reality

“Consciousness modification effect” in virtual reli

“The effect of virtualization of goals, values amdtivations” in virtual reality, “reals” and “virals”

1.7.3. Criteria of reality for various forms of con  sciousness and their application in virtual
reality

1.7.4. Virtual reality systems and criteria of real ity, principles of equivalence (relativity) of
Galileo and Einstein and criteria of virtual realit vy

1.7.5. Virtual I/O devices

1.7.6. Author's definition of a virtual reality sys  tem

1.7.7. Dreaming sleep, hypnotic states and virtual reality

1.7.8. Augmented reality and augmented virtuality

1.7.9. Modification of the user's consciousness and self-awareness in virtual reality.

Consideration of promising and pathological altered forms of consciousness that arise in
systems with intelligent interfaces

1.7.10. Compliance with moral standards in virtual reality and the consequences of non-
compliance

1.7.11. The danger of virtual reality effects andt he need for their most serious scientific
study. Transfer of knowledge, skills and abilities from virtual reality to true

1.7.12. Transfer of knowledge, skills and abilities from virtual reality to true

1.7.13. Mechanisms for the formation of models oft  rue and virtual reality by humans and
the principles of their correct meaningful interpre tation

1.7.14. Principles and prospects for correct meanin  gful interpretation of subjective
(virtual) models of physical and social reality, fo rmed by human consciousness

1.7.15. Applications of virtual reality systems

The works [1-3] briefly discuss promising intelligeinterfaces “Soul-
computer®®and links are given to works where this issue ssused in more
detail.

22 http://lc.kubagro.ru/aidos/Virtual_reality _publi@@s.htm
“Not to be confused with Brain-Computer Interface
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4.9. Works on cognitive veterinary medicine
The author has a number of scientific publicatifiz9-192f‘on the use
of ASA analysis in veterinary medicine.

4.10. Works on cognitive agronomy and cognitive
ampelography
The author has a number of scientific publicatifi®3-223f%n the use
of ASA analysis in veterinary medicine.

4.11. Work on ASC analysis of the economy of the ag  ro-
industrial complex
The author has a number of scientific publicati§®84-248f%n the
application of ASC analysis in the economics ofdjeo-industrial complex.

4.12. Works on scientometrics
The author has a number of scientific publicatif2#9-257f"on the use
of ASK analysis in scientometrics.
4.13. Works on higher forms of consciousness, persp ectives
on man, technology and society
The author has a number of scientific publicatidds8-272f%about
higher forms of consciousness, prospects for neshniblogy and society.

4.14. Work on the development and application of

professionograms and tests (psychological,
pedagogical, i.e. tests of educational achievements |,
career guidance, medical (diagnostic) and veterinar )

The author has a number of scientific works [278}3bn the
development and application of professionograms tasds: psychological,
pedagogical, i.e. tests of educational achievemeastavell as career guidance
and medical (diagnostic) tests.

4.15. Work on scenario ASC analysis
The author has a number of scientific publicatif&9-330F°according
to scenario ASC analysis.

V. Conclusion

5.1. Results of the study

The article briefly describes the process of tramsing data into
information, and this into knowledge. A definitioof the concepts data,
information and knowledge is given.

24 http://lc.kubagro.ru/aidos/Publications _on_cogmitiveterinary medicine.htm
% http://lc.kubagro.ru/aidos/Works_on_cognitive agnary.htm

2 http://lc.kubagro.ru/aidos/Work _with _agriculturahh

27 http://lc.kubagro.ru/aidos/Works_on_scientomethitrs.

28 http://lc.kubagro.ru/aidos/Works_on_higher forms amisciousness.htm

2 http://lc.kubagro.ru/aidos/Work on_the developmant application tests.htm
30 http://lc.kubagro.ru/aidos/Works _on_Scenario AS@hgsis.htm
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Artificial intelligence systems are defined as sys$ that automate the
process of converting data into information, andnib knowledge, and by
applying this knowledge, solving problems of id&aation, forecasting,
decision-making and research of the simulated stilgeea by studying its
model.

The thesis is substantiated that artificial ingghce systems are tools that
repeatedly increase the capabilities of naturatlligence in the process of
cognition, in much the same way as an engine greatreases a person’'s
ability to convert chemical energy into mechaneagrgy.

Artificial intelligence systems can be used wherev@erson uses natural
intelligence (naturally, if he has access to th#i@al intelligence systems that
provide this). Therefore, the direction of scieraned technology “Artificial
Intelligence” has a pronounced interdisciplinargictcter.

Taking into account the enormous and rapidly growimportance of
intelligent technologies in all spheres of societyis proposed to change the
wording of clause 8. List of critical technologie$ the Russian Federation:
“clause 8. Nano-, bio-, information, cognitive tectbgies” adding just one
word to it: “clause 8. Nano-, bio-, information, ggotive and intellectual
technologies.”

In particular, artificial intelligence systems cha used to automate the
process of intellectual cognition in all fields sfience, groups of scientific
specialties and scientific specialties reflectedhe@ nomenclature of scientific
specialties.

In this nomenclature there are still scientific gp#ies, the names of
which are formed by combining the name of reseanethods and the name of
science, for example: “5.2.2. Mathematical, sta@stand instrumental methods
in economics.”

Main _idea, proposed and justified in the article, is thatsitproposed to
form new names for fields of science, groups ofrsiic specialties and
scientific specialties by adding to the existingnesa the words: “Information,
cognitive and intellectual technologies.”

Then you will get, for example, the following nanwsfields of science:
“5ai. Information, cognitive and intellectual teciogies in social and human
sciences", groups of scientific specialties: "5.daformation, cognitive and
intellectual technologies in economics” and scfentspecialties: "5.2.3ai.
Information, cognitive and intellectual technolagien regional and sectoral
economies,” etc., etc. for almost all fields of eswe, groups of scientific
specialties and scientific specialties.

The main result of the study. Briefly described in this work, the
extensive and successful experience of using igesit technologies (ASC
analysis and the Eidos system) over a very longpg@esf about more than 40
years in a huge number of different subject aremsesponding to various
scientific specialties of the Higher Attestation n@uission of the Russian
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Federation convincingly shows that The main idedhef work is completely
substantiated and justified.

5.2. Scientific and practical significance of ther  esults

According to the authors, the implementation incica of the main idea
proposed and substantiated in the article will gnedern science, figuratively
speaking, a 2nd wiry i.e. will remove a number of psychological and
methodological restrictions on its development alhalv it to breathe freely and
rush forward like a high-speed sailing ship withl fsails and an almost
hurricane tailwind.

5.3. Prospects for further research in this area

This work very briefly, but with references to pem sources, describes
the author’'s personal experience in the use ofanbe methods of artificial
intelligence: Automated system-cognitive analysisd its software tools - the
universal cognitive analytical system "Eidos" foresitific research in a variety
of scientific specialties The Higher Attestation n@uission of the Russian
Federation, as well as in a number of scientifeaarthat are not yet included in
the range of scientific specialties of the Highdteatation Commission of the
Russian Federation, just as it once did not inclcoignitive technologies and
artificial intelligence methods.

PerspectiveThe authors see the use of other artificial irgeltice systems
for scientific research in absolutely all areassofence, among which a real
scientific and technological revolution is currgrthking place. The authors are
convinced that the scientific and technologicabitation in the field of artificial
intelligence, currently occurring before our eyesl & some extent even with
our participation, will inevitably lead to a revdilon in all spheres of society,
primarily in science, technology, culture and as$ well as in all others.

XKenarorue 03HAKOMUTHCSI ¢ TAHHOW pabOTON HAa PYCCKOM SI3BIKE MOTYT
9TO cenarth 1o ceelake https://www.researchgate.net/publication/377771942
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