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Detailed acquaintance with thikeory offunctional system¢TFS P.K.
Anokhin [2] convinced us that this theory cleangrks within the framework

of three basic laws of the dialectics of nature]:[H the unity and struggle of

opposites (awpen systen0S), with its typical Yy(X,) stop-frame mathematical
models,and thechanging environmenfCS) represented by its current freeze-
frame mathematical model(x,),the coincidence of which ensures survival,
and non-coincidence the death of @8 (m-type number, ank-current number

model9; b) the transition of quantity into quality ana®&iversa providing (with

an allowable errog, model matching/(x,)=Y(X,), duringtime interval4t,, the
same for all freeze frames of interact©Of.« CSy), creating a "system effect"
that balances the current impact from outside (enmentCS with adequate
opposition from th&S,) created due to the synchronous operation of iheep
numberq of its functional elements-g) in a specific type modeY,(x,)); c)
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negation of negation (balancing with the help oftiopl Y™ (x,) or
qualitatively newY"™"(x,) models of all previously unbalanced curréyyical
modelsYy(x,),due to a more adequate description of the intemagtrocess
0S,—CSy based on the use of new achievements in sciencéeahdology in
the field ofnatural (human) andrtificial (computer) intelligence) [1,12-13]. In
the interactionOS,«—~CS n is the number of the current freeze frame of the
interaction, changing frorh to N, whereN is the last time interval of th@S
life; mis the number of the freeze-frame in which @8 survived,k is the
number of the current state of the environméi8) @uringAt,.

We note in particular that in Decree of the Prasidef the Russian
Federation No. 490 dated October 10, 2019, ationtaand the development
program of the Federal State Budgetary Educatidnsiitution of Higher
Education Kuban State Agrarian University in 20222 [1, 12-13], the task of
accelerating the development and effective usecbieaements in the field of
artificial intelligence (Al) in activities is clearly set KubGAU. To succedisfu
solve it, we need to clearly understand how totdie order to ensure successful
adaptation of our university to positive changesthe country. Experience
suggested that for this it is necessary that atheraatical models of th®S
typical -Ya(Y,); optimal Y°P'(x.); new Y""(x,) when they are implemented in
the current time intervalit,, ensured the creation of a "system effect" that
balances any current influence from the outsides Téquires strict fulfillment
of the following conditions:

| Vi) Yon0) | e, | Yidxa)-YPirle) | <2, | Vi)Y lx0) | <2 (1)
whereg is the practical error of the coincidence of thexae models.

Only in this case, the use of mod¥lg(x.), Y\(X%), Y (X)) will ensure
the successful survival of th@S otherwise it may die. It is the set of such

models that is stored in the type knowledge md&ikM), which really ensures

the identification of the above models and adamtatif theOSto real changes
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in the external environment, ensuring its survimah changing environment [2,
10-11,15].

Unfortunately, until now, most people do not pag @itention to the 2-nd
law of the dialectics of nature, which requires ewhusing therm(x.), Y'(X),
Y*™.(x,) models, the creation of various “system effectss, OS counter
measures that balance all typical aircraft impatsthe OS during the time
interval Freeze interactionft, OS,«—CS To create “system effects”, nature
uses the law of resonance (from the French resarspond) - the frequency-
oscillatory response of th®S to periodic oscillatory effects, manifested in a
sharp increase in the amplitude of stationary laditihs v, w,, ..., g When
external influence coincidesy with certain valueso, OS specific. Under the
influence of resonance, the oscillatory systemsigeeially responsive to such
external oscillatory influences. Therefore, the hanbrain controls the joint
work of the executive organs of the body with tledphof the law of resonance,
through the frequency spectrumwi, w,, ..., @q, coinciding with the natural
frequencies of its executive organs [9]. Their j@ynchronous work ensures the
creation of "system effects" that ensure the sailviof the OS in various
interaction situations typical for @S,—CS,.

With the help of these models and a computer progrdast Fourier
Transform(FFT), which calculates the aboRE spectrag for modelsY,(Y,),
YR (%), Y''i(Xn), it is necessary, based on the law of resonaoncealtulate
the spectrum of a specific frequency-selectiveaasp of theDS w,, wy, ..., wq
on a specific current external impact of the sunchng external environment on
it, thus ensuring its survival during the time mtd At,. Only such a freeze-
frame interactiorOC,«— CS, ensure$OS adaptation to the effects 6fS andOS
survives. The algorithmic model of tlaelaptive control mechanisiMAC) of
the OS capable of providing such adaptation to changeshe external

environment, is shown in Figure 1.
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Figure 1. Algorithmic model of MALWDS

Figure 1 in the upper right corner, the MTS is aaded, and in the lower
left corner, hierarchical organizational structuoés| functional elementé~E,),
synchronous, whose work creates the “system effaetsessary for the survival
of theOS Block @k fixes the_input signals ddSinteraction with the aircraft; in
the On block, the signal is evaluated or it is returnedio; in theKn block, the
signal is coded or returned €; in the Y, (x,) block, a_model of the current

freeze-frame of the external influence is built returned toOu; in block
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Yi(Xn)=Ym(X,) the current modely(x,) is compared with all standard models
Ym(X,) of MTS. If the modelsY(x,)=Yn(X,) match, the modelY (X, is

transferred to the implementation blogk(x,). Otherwise return to bloc¥(x,);

in the implementation bloc¥(x,), decisions are made on the implementation of
the modelY,(x,) and a transition is made to tjHI® block or to the®JI -

formal logic block, where an improved modéP'(x,) is constructed according

to the laws of mathematical logic; In tiHI® (Discrete Fourier Transform)
block, the natural frequencies:, w,, ..., wq q of the executive functional
elements of theFE, are calculated, ensuring the creation of a “syséfect”
that contributes to the survival of the OS durihg turrentme intervalAt, or
return to thellI® block, Broadcasty,, w,, ..., wq executive FE, carried out via
any working communication channels (Figure 1) dleaensures joint
(synchronous)work FE, or return to the previous block; in the bloe#,
recelved the achievement of the OS required for survivéilkisd +Kp and move
on to the nexk+1 freeze-frame or return to collaboration bldek,, stating by
feedback the survival or non-survival of tB& In the second case, tRxS must
take measures to immediately search for mod&lg(x,) or Y"'i(X.).

At the same time, in the human body, nature hakedoput two options
for its survival. The first option is based on at@é or complete improvement
of the typical modelsyY,(x,) due to their optimization, i.e. creation of one,
several or all of its improved (optimal) mod&f' (x,) instead of the olty(X,).
The second option implements a complete recalomabf the MTS, which
ensures the creation of a completely new MTS, wiadhats new Y (x,)

models have fundamentally new unique qualities. dtimer words, the

optimization of the MTS provides only a partial impement of the MTS, based
on the existing standard models within the framéwalr formal mathematical

logic in the ®JI block - the _formal logic block, and the creatioh @

fundamentally new MTS with completely new originaodels Y™ (x,) is

implemented in thedialectical logic block- AJI. It finds out whether it is
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possible to formally improve one, some or all medgl(x,). If it is possible,
then a transition is made to tlde1 block, where they are created and take their
places in the improved MTS, otherwise, return te Yh(x,) implementation
block. ThelJI block is activated by the human brain when hetbasolve a
problem, i.e. create a fundamentally new class athematical models that
ensure the survival of tH@Sin extraordinary (problematic) situations forby
creating many new models and ways to implement thelowing theOS to
survive. If a person (mankind) succeeds in thitheylJI block, dialectical logic
radically changes the MTS and moves to a new eudelal level of its
interaction with nature (and people). Otherwise,dneall of humanity may
perish. In thellJT block, within the framework of the laws of the ldetics of
nature [16], new ways and methods for cardinallgrioning the MTS are being
established and a transition is being made torthig(x,) and/orY"™"(x,) blocks
based on the latest advances in science and tegyadfhus, the algorithmic
model of adaptive control of th@S presented by us (Figure 1) allows, within
the framework of the three laws of dialectics aiune, to successfully search for
a positive end result for tH@S+Kr,,=0S,=ES..

Thus, with the help of creative use of the possikd of formal and
dialectical logic through practical confirmation néw possibilities of optimal
MTSe,: and new MT®. a person continuously develops his intellectual
abilities [3-7]. The result of the implementatiohtiee modelY,(x,) suggests two
options for the interaction @S,—~BGC:

%) = Ym(X0)- (2)
Yi(%) # Ym(Xn)- (3)

In case (2), th©Ssurvives, and (3), it may die if it does not fiadvay to
ensure its adaptation to new conditions. Howevercase (3), the natural
intellect (human mind), within the framework of thews of the dialectics of
nature, has found a step-by-step way to achievby3frengthening its creative

potential with the help of a mandatory test opidsver in practice.
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This was confirmed by A.N. Kolmogorov [8] and E.¥vreinov [7],
who theoretically and practically proved the needuse the achievements of
discrete mathematics and themodel of a team of calculators, which has no
performance limitations (Table 1) [6-8].

Table 1. Comparison of calculator models and a tefacalculators
Calculator model Calculator Collective M odel
Sequential execution operations; | Parallel execution of operations;
Fixed logical structure computing|Variable logic structure
Structural heterogeneity leanent| Structural uniformity elements and links
and connectiot
Has a height limit VT performanceHas no growth restrictions VT performance

It allows us to understand wiQS survival is possible only if the condition
Yi(%)=Ym(X,) is met. The computing community model is a majool tfor
enabling a breakthrough in the growth of high-speethputing. It has been
established that the “system effe¥t\(x,) required in terms of performance in the
OSis achieved in the same way, namely, by the symzhus (parallel) operation
of its executive (functional) elemen(tsE) [11-12].

All lines in it Yy(x,) capable oY (x,)=Ym(X,) work automatically in typical
situations, and whenY(x,)ZYn(X,) - adapt to changes in the external
environment. The numerical values included in & presented in fractions of a
unit (in a dimensionless form), which ensures themrrect mathematical
comparison and use.

As a rule,M=N, and2N is the total number of equal parts,=1/2N of the
segment [0,1] obtained by the dichotomy methg(k,) andY,(x,) are the same
type dimensionless values of the curdeanhd typicaim discrete functions
Ym(X,) of MTS, suitable for unique identification ¥f(x,). In the installed A.N.
Kolmogorov formula (4)

2

Y (Xp, X gy Xyy) = r:\lzzil(gn g(hmn(xm))) = Zézl(logz g(hmn(xm))j’ (4)

m=1 m=1

wherex = (X, ..., X)), 0<%, < 1:
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with on the left is a continuous function of margriablesY(x, %, ... , %), and
on the right is a set of their 2-dimensional uguareslx1, in which segments
in the interval [0, 1] are subdivided by the diamy method (strict division in
half of each subsequent segment in this interi&bnotone discrete mappings
of columnsh,,(X,) having the same baae,=(x,+1-x,)/2N do not depend on a
specific functionY(x, %, ... , X). This means that for the implementation of
functions of many variables, summation operations @ompositions of a
universal function of one variable are quite sudint. Its composition in a
universal dimensionless form includes ltiscrete parameters of the external
influence signal Yi(xkm), Which are balanced by parameters of the
counteraction signat;,(xmr from the body.

In the human brain, all the valueshi(Xmnn)4Xmn @anNdhyn(Xmp)dXmn 1N Yi(Xn)
and Yy(x,) are strictly ordered and divided into: 1) exteynebming from
outside; 2) internal, reflecting the state of @& and supplying it with PV
resources (to maintain homeostasis and proper lmlad) target (control
signals that ensure the achievement of the desikpg), changing the nature of
interactionOS,—ES from Y,(X)#Y(Xn) t0 Yi(X)=Yk(X,). The size of the MTS
Is Mx2N, whereM is the number of MTS rows an@N is the number of
parameters, in Yy(X,). If for eachYy(x,) andY.(x,) into the sum of the absolute

values of all columng hy{(x.)4x, | having the same baséx,, then each row

Y06 =2 1)

will have its own unique numeric value. When coiodit(6) is satisfied
[Yi(%n) — Yn(Xo)| < & @and fxon| = Nfxy+1-%| /2N< 6. (6)
wheree ando are the practical errors of coincidence of theigaY(x,)
with Yn(x,) and4x,, compared before and after theth successful behavioral
act (BAy), there is a real opportunity to establish thencimience ofY,(x,) with
Ym(X,) and run to achieve Kp, in the current k-th freeze-frame, the

corresponding collective work of tid.
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Amount phorsegh,(x,)4x,| for each functiony,,(x,) are unique integral
values that identify then-th freeze-frame. Conditions (6) make it possible to
clearly distinguish freeze-frameg,(x,) and Yy(X,) as objects having different
unique integral numerical (values) — qualities. Isugliable information allows
a person (trained automaton) to unambiguously iyeotr not to identify a
typical OS current freeze-fram&.(x,) under the conditiofY(X,)=Y«(X,) (with
admissible errors ando).

In the case of such identification based on thedaresonance and discrete
Fourier transform QFT), MAU OS automatically calculates the spectrum of
natural circular frequencie®m;, wmz ..., ©mq (FEng and launches then-th
behavioral act(BA.), i.e. synchronous joint work FE, which ensures the
survival of theOS MTS, based on such MAOS provides it with new standard
knowledge necessary for its survival in all staddsituations known to it at the
current time =1, N) of successful interactiof®S,—~ES..

Usually under knowledgenply a result of knowledge that can be logically
or factually substantiated, and then empirically practically verified.
According to this common interpretation, knowled(€,) is a model that
unambiguously corresponds to the real state ofirgffgustified by facts and
rational arguments, human beliefs. Speaking of kedge, most often they
mean an unambiguous, unique qualitative reflecobrreality in the human
mind. In this regard, we believe that knowledgeefresented by scheme (7):

Kn: (Ym(X,) <> MIMy) — +Kpm. (7)

where Y (X,) is a working model that has an automatic model
implementation mechanism (MMl that ensures the achievement of the goal
+Kpn, (desired positive result).

Sucha mechanism for the formal implementation afidard knowledge (7)
very successfully uses automatic data processitig twe help of a computer.
When using digital means of communication, suchompiex includes an

information and communication structul€®) and_software W, which uses
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machine learning methods, processes and servicedata processing, and a
guick search for the right (optimal) managemenigiews [9]. At the same time,
artificial intelligence (Al) ensures the effective use of software tools and
information security (IS) and information protection (IP) technologies in
computing systems and networks in typioglen system@OS situations, and
natural intelligence (El), in herent only to humaimsa typical (extraordinary)
situations.

Therefore, already now, with the correct additidrihe skills and abilities
of a creative person to MTS, such MSnd MTS., able to provide both
optimization of individual private mode¥® (x,), as well as cardinal automatic
recalculation of alN"®"(x,) by introducing new or eliminating non-working
parameters, thereby ensuring the successful operafithe OS in typical and
unusual situations @S, CE;interaction.

For the development of UADS standard knowledge may not be enough.
Therefore, MAU OS should automatically perform its typical managemen
functions in real time (RWM), as well as, with thelp of a person, quickly
create and work out the optimal and new actionessary for MAUOS with
the proper “system effects” to ensure its survigahew conditions for th®©S
In other words, MAUOS should really help a person (team) to rapidly dtgve
their knowledge and implement it in the RWM, clgadlistinguishing between
the terms skills and abilities. Skills is the dliliof a person to creatively
identify in real situations new, more advanced ropti Y®'(x,) and new
Y™".(x,) models, to quickly clarify which typical or newrcilar frequencies
o™y and (") will be able to create new “system effects”. fiis creates the
prerequisites for the rapid development of skiflattensure the survival of the
OS in extraordinary situations. Skills are bringtogautomatism the ability to
implement Y (x,) and Y"*"(x.), in the shortest possible time and with due
efficiency due to a cardinal improvement of thetiahi MTS. (MTS,,: and
MTShew).-
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In this regard, we can argue that information imahematical model of

one or more variables, which has a unique qualgt allows a person or a

trained_machine (more precisely, a digital eleatr@omputer /digital computer,
computer/ and a digital data transmission systeomiquely identify it (endow
it with specific quality), and then, with the hefyp discrete mathematics and

formal mathematical logic, write computer prograthat are_precisely and

unambiguously understood and executed by the campsttictly and formally

manage the activities of the OS, in typical sitoadi for it. Data is a digital
representation of information uniquely identifiegithe computer.

A correct understanding of the place and role &rmation in everyday
activities allows a person to competently use keolge in his professional and
personal life, to ensure successful survival andeld@ment in a changing
world. MAU OS is a control system that ensures its survival @08 by
balancing the current external freeze-frame imgach outsideY,(x,) with an
adequate oppositiori,(x,) from theOS In fact, MAU OShelps a person (team)
to get the necessary for his survival adaptivelresuany time interval of the
current freeze fram¥(x,). In it, the continuous functioi(X)=Y (%. %, ..., %) IS
presented as aNIx2N matrix, which is calculated using the Eidos sofeva
package [10-11]. Each of the functiolfg(x,) is compared with the current
function Y, (x,). If they coincide, using the fast Fourier transfo(FFT), the

spectrum of circulamw,, w,, ..., wq resonant frequencies is calculated €pr
executive PVOS which ensure the creation of a “system effectt thalances
the external influenc¥(x,) and theOSsurvives. IfY(x,) does not match(x,),
theOS as a rule, dies.

If the OS is able to optimize some of its o™ (x,) or create new
Y™.(x,), then she has a chance to survive. By sharingnibdeling ofY,,(x,)
and creating, with the help of the law of resonatice proper “system effects”
inherent inYy(X,), nature has created in the human body a very taféec

mechanism for controlling th®S not only in typical, but also extraordinary
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situations for them. It is the presence of suclalaitity in a person that allows a
creative person to successfully apply and deveisjrowledge.

The complex use of knowledge, skills and abilitigsa creative person in
practice is illustrated by the following chains@S$ interaction with a changing
nature (Figure 2):

MRM

. + Kr
Knowledge Imple_mentatlon Required positive
(standard Yy (Xn) mechanism of models
K : o end result of the
and Typical < Y (X,) with different : :
T implementation of
improved) Models numberq of .
the Yi(X,) model in
! synchronously RWM
operatingPV,
The skills of typicalm(X,), optimal Y°P'\(x,) and newy™"(x,)
S SKkills: mathematical models, when implemented, to creaédystem
1 ! effect” necessary foDS survival, during a single time interval
for all (At = A", <At,)
The ability of all typicalYu(x,), improved YY" (x,) and new
A Apilities: Y*™.(x,) mathematical models (knowledge) to automatically

realize their skills a shorter period of time théefore
(AP =AY <AL).

Figure 2. Relationships of ZUNh human creative activity

Figure 2 shows thaknowledge is a set (set) of typical mathematical
models of effective synchronous activity of a diffiet number offunctional
elements (FE) of the agro-industrial complex, which, with thegorrect
mechanical collective implementation, by profesalorpeople and their
automatic means, provide in the same time intervds of freeze-frame
interaction OC,—~BC, of APC reactions with the proper integral maximum
“system effect”, balancing the current integral aop of the external
environmentYy(X,). With such interaction in the current time intdnis, when
Ym(X)=Yk(X,), all the above joint actions of people and equipnaee performed
automatically (automatically), which enables a per$o successfully perform
his professional activity with proper positive end resu(tKr,,). Skills are the

ability of the agro-industrial complex to succedigfumplement all typical
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Yu(X.), optimal Y (x) and new Y% (x,) mathematical models of its
professional activity, which allow, with proper ueé the “system effect”, to
successfully survive in a changing worlébilities are skills brought to
automatism, but already on the basis of a radigalfyroved MTZg,, (with the
latest typical mathematical modefs",(x,)).

From the provisions of specific mathematics andpgtatice of effective
application of mathematical models, the need fa whdespread use of this
triad, the so-called ZUNknowledge - skills - abilities) in th®@S without using
the latest achievements in science, vocationatitrgiand production is clearly
seen.

All this is spelled out in detail in Decree of tReesident of the Russian
Federation of October 10, 2019 No. 490 “On the Wpment of artificial
intelligence in the Russian Federation” [12], whiapproved the National
Strategy for the Development of Al for the periog to 2030. From these
positions a block of knowledge is an area of ugihgwhich is defined as a set
of technological solutions that imitate human cdigai functions (including
self-learning and searching for solutions withoupradetermined algorithm),
which allows, when solving specific problems, tdaob results that are at least
comparable to the results of human intellectualvéigt The skill block includes
an information and communication structure (comroation), software,
processes and services for data processing, autusosearch for optimal and
new solutions, and the skills block allows you e¢ally verify the ability of the
agro-industrial complex to find optimal and fundantadly new ways to solve
problems and problems, related to his survival inclaanging world.
Comprehensive use of available and developed kmmeleskills and abilities
(KAS) by an individual and a team, and even bettesir constant development
contributes to the real survival of the agro-indastcomplex in the new
conditions. If there is a well-run system for thepid assimilation of new

knowledge, the development of the correspondintissknd abilities, the work

http://ej.kubagro.ru/2022/10/pdf/11.pdf




Hayunsriit sxxypaan KyoI'AY, Ne184(10), 202201 14

of any specialist and team of the agro-industriamglex will always be
successful.

With the rapid development of the above ZUNs, aawolutionary ideas,
models, technologies are quickly transferred tocdegory of typical ones, but
with qualitatively new capabilities. So the humaody, as the most perfe@S
(with EI and armed withAl), ensures its successful functioning (automatic
problem solving) and the development of its inttlal capabilities by
improving its skills and abilities - ensuring themwechanical, i.e. automatic
implementation. Only such a harmonious interacwdmatural and atrtificial
intelligences (Al and Al) can really ensure thevswal of the agro-industrial
complex in a constantly changing environmer@9( With the rapid
development of the above ZUN, any revolutionaryagjenodels, technologies
are quickly transferred to the category of typicales, but already with
qualitatively new capabilities.

Any freeze-frame of interactio@C,=CS, is the establishment of the fact
of coincidence or non-coincidence of their imagaathematical model¥,,(x,)
andYy(x,). In the first case, th¥,(x,) model is put into operation, which, using
the DFT, calculates the entire spectrum of circular resbfi@quenciesoy, w,,

..., oy, for discrete values;, %, ..., X, but leaves and passes on only the
spectrum circular resonant frequencigsws, ...,wq, providing, according to the
law of resonance, synchronous operationqo&ctuating functional elements
(FEg). With the help of this frequency spectrum, syocious collective work of
only g functional elementsHg,) is ensured, the frequencies of which coincide
with one of its specified circular resonant frequies, which coincide with its
own resonant frequency. Just in this way,

If attackers can distort identification process&s(x,)=Y«(x,) and
calculation of resonance frequency speairga w,, ..., wg then they can
drastically worsen or even destroy the procesdbtdining the required "system

effect”. This will directly contribute to the faile of theOS or its destruction,

http://ej.kubagro.ru/2022/10/pdf/11.pdf
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death. When using the Eidos system, these procassesliably controlled, i. it
does not allow the possibility of reducing the efifiee activity of theOS due to

the distortion of information [10-11,15].
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