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DESIGNING THE MASS MEDIA AS A HOMEOSTATIC
SYSTEM BY MEANS OF AUTOMATION ENGINEERING:
BASIC CONCEPTS, STRUCTURE, COMPONENTS

Abstract. In the era of the worldwide use of computers, automation engi-
neering has taken a special place in scientific research. Principles of creating
automation systems and standard elements, applied to synthesis and analy-
sis of various processes, have been developed in this area.

Principles of regulation and control are universal. Therefore, it is possible
to apply thoroughly studied laws of regulating material objects and practical
experience in problem solving in one area to other less studied areas.

Cybernetics as a universal theory of regulating live and inert nature has
contributed to introducing automation engineering to the sphere of human
social activities. Automation engineering has enabled researchers to simulate
many types of human practices rather precisely.

As integral part of developing and applying automation control systems
is computers. Standard links of an automation system reflect the process of
transforming an input characteristic into an output one, and can be represent-
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ed by computer program modules. Integral-differential equations describing
laws of processing signals are transformed to an operator form with the help
of the Laplace transform. This method allows one to simplify the description
of a mathematical model and explain principles of the process studied on the
basis of the findings received while carrying out simulation experiments with
this model.

Taken the dialectic concept of the functioning of the mass media and in-
variance of laws of management and control as the basis for the research, it
is necessary to recognize the obviousness and urgency of determining incon-
sistent nature of management of communication processes. To do this task,
the authors of the article, taking into account the experience of sweeping gen-
eralizations and detailed studying of different fields of knowledge, have stated
the idea of applying the homeostatic concept to determining the nature of the
mass media. In this regard, the article pays special attention to interpretation
of the key terms, i.e. information, system, contradiction, compromise, homeo-
stasis. It allows one to reveal in-depth the essence of the social phenomenon
studied, i.e. communication, as an important component in a nonconventional
(homeostatic) aspect.

To describe the model of communication processes in a new aspect the
use of mathematical apparatus of the automatic control theory is justified in
the article. The main links of an automation system and their mathematical
functional description to explain functioning of a homeostatic media system
are presented. A mathematical model of an elementary system of communi-
cation built by means of automation engineering and a scheme of a model of
«an information unit of life» are given as examples.

Keywords. System, the mass media, automation engineering, automa-
tion system, homeostasis, information, communication, structure, transfer
function, contradiction.
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AHHoOTauus. B anoxy LIMPOKOro UCMONb30BaHNUS BbIYUCIIUTENBHON TeX-
HVKWN B Hay4HbIX NCCNEefoBaHNsX 0C0boe MeCTo 3aHsna aBTomaTtuka. B aton
obnacTtu paspaboTaHbl NPUHLMMNBI MOCTPOEHUSI aBTOMATUYECKMX CUCTEM, TU-
MOBbIX 3NIEMEHTOB, MPUMEHSIEMbIX AFS CUHTEe3a U aHanu3a npoLeccoB pas-
NYHOrO BMUAaA.

MpuHUMNbI perynupoBaHnst U ynpasneHust yHuBepcarnbHbl. Crneposa-
TENbHO, BO3MOXHO NMEPEHECTU yxxe rmyBboKo N3ydYeHHble 3aKOHbI yNpaBneHus
mMaTtepuanbHbIMY 06 beKkTaMu 1 NPaKTUYECKUA ONbIT B peLLeHUN 3aJay B Of-
How cchepe B Apyrve, Marno naydeHHble obnacTu.

KnbepHeTnka kak yHUBepcarnbHasi TeOpus YpaBIeHUs XXMBOW 1 KOCHOWM
NPUPOAON chirparna porb NPoBOAHMKA aBTOMaTUKM B cdhepy coumarnbHon ae-
ATENbHOCTM YernoBeka. ABTOMaTUKa Nno3Bonunna 4OCTaTouHO TOYHO CMOAENU-
poBaTb MHOIME BUbl YENIOBEYECKOWN NPAKTUKK.

Heotbemnemon 4acTtblo B pa3paboTke 1 NMpUMEHEHUM aBTOMAaTUYECKUX
CYCTEM YMpaBIeHUs CYXUT KOMMNbIOTEPHAs TEXHMKA. TUMOBbIE 3BEHbS aBTO-
MaTU4eCKoW CUCTEMbI OTpaXatoT npouecc npeobpasoBaHWa BXOOHOW Xapak-
TEPUCTUKM B BbIXOOHYHO, NIErKO BOMMOLLAKTCA B NporpaMmHbie Mogynu 3BM.
WHTerpanbHo-guddepeHUmanbHble  ypaBHEHUS!, OMUCbIBAIOLLME 3aKOHbI
nepepaboTky CUrHarNoB, NEPeBOAATCH B OnepaTopHyto hopmy C NMOMOLLbHO
npeobpasoBaHus Jlannaca. ToT nprem No3BoNsAeT ynpoCTUTb ONncaHne ma-
TemaTu4yecko Moaenn n OBbACHUTbL 3aKOHOMEPHOCTU UCCIeQyemMoro npo-
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Llecca Ha OCHOBE pe3ynbTaToB, MOMyYeHHbIX NPy NPOBeAEeHNM C 3TOW Moae-
Nb0 UMUTALMOHHBIX 9KCNEPUMEHTOB.

MonoxmB B OCHOBY MCCNeaOBaHUSA OUANeKTUYECKY0 KOHLENUUO yHK-
unoHnpoBaHmss CMW 1 MHBapnaHTHOCTb 3aKOHOB YrpaereHusi, Heobxoanmo
npu3HaTb O4EBUOHOCTb U HACYLIHOCTb BbISIBIIEHWS NPOTMBOPEYMBOrO Xapak-
Tepa ynpaBneHusi KOMMYHMKaLWMOHHBIMM NpoLleccaMu. [1ns peleHns gaHHom
3afa4v aBTOpaMy CTaTbW C Y4ETOM OfMbITa LUMPOKMX 0606LeHnn n rmybo-
KoM npopaboTkM B pa3Hbix 06ractax 3HaHMI BbiCkadaHa uMaes NpMMeEHeHUs
romeocTaTU4ecKom KoHuenuum gnsa BoigeneHus npupogbl CMU. B cBasu ¢
3TUM B NpeAcTaBneHHon paboTe oTaenbHoe MeCTO OTBEAEHO CMbICIIOBOM MH-
TepnpeTaumm Knto4YeBbiX TEPMUHOB: MHCpOPMaLMs, cucTema, NpoTMBOpeYme,
KOMMPOMMCC, roMmeocTas. OT0 No3BonsieT 6onee eMKo pacKkpbiTb CyTb U3yya-
€MOro COLMarnbHOro SIBNEHNs — KOMMYHUKaLMM — Kak Ba)KHOW COCTaBMsito-
Lier B HETPaANLMOHHOM (rOMeoCcTaTUYeCKOM) pakypce.

[Ona cnocoba onucaHms MoAenu npoLeccoB KOMMYHMKaUWW B HOBOM
acnekTe B cTaTbe 060CHOBAHO NMPMMEHEHNe MaTeMaTU4eckoro annapara Te-
OpuUM aBTOMaTU4ECKOro perynuposaHus. NMpeactaBneHbl OCHOBHbIE 3BEHbS
aBTOMaTU4YECKON CUCTEMBI, MX MaTeMaTmnyeckoe PyHKLMOHANbHOEe onmMcaHue
ONS OTpaKeHus MexaHu3aMa OeNCTBUS roMeocTaTU4ecKon mMeguMacucTeMbl.
B kayecTBe npumepa NpvBeAEeHbl MaTeMaTU4eckas Mogesnb 3reMeHTapHOM
CUCTEMbl KOMMYHUKaLMW cpeacTBaMy aBTOMaTUKKU, CXema Mogenun «MHaop-

MaLUMOHHOW €AVHULbI XU3HUY.

KnroueBble cnoBa. Cuctema, cpefcTea MaccoBol MHopmauumm, macc-
Megua, aBToMartuka, aBTomMaTMyeckasi CMCTeMa, romeocTas, MHgopmMaLus,
KOMMYHMKaUWs, CTPYKTypa, nepegaTodHas yHKLMSA, NPOTUBOpEYMe.

MHdopmaumsa o ctatbe. [lata noctynneHus 04 ceHtabpsa 2017 r.; nata
npuHATUS K nevaTtn 09 oktsabpsa 2017 r.; aata oHnanH-pasmeLLeHnsa 30 okTa-

6psa 2017 r.

Introductory Concepts and Defi-
nitions

To theorize and systematize the
mass media one should, first of all,
specify terminology. This terminology
will help to state the key points of the
theory of the mass media in the frame-
work of the systemic analysis in the
way, that the definitions will be under-
standable to any reader and will define
the essence of every term in an ad-
equate way. Let us give definitions to
the concepts important for the subject
under consideration and necessary for
articulating the systemic-informational
image of the mass media.

Information. According to most
definitions, information is a message
providing one with some knowledge on
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an object, a process or phenomenon.
The definition of information itself has
not been completely articulated due
to limitations of the human language
logic. In other words, it is impossible
to make a definition without using the
words, which have the same root as
the term itself. It is still an up-to-date
task to define information. It should be
noted, that because of the same rea-
son the terms point, straight line, plane,
space, energy, etc. are not defined yet.

There is no one single definition of
information, but there are several ones.
The insufficient formalization of this
term is also the result of the absence
of mathematical description of the pro-
cesses of receiving, accumulating, pro-
cessing information in the framework of
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the system under consideration, but not
in the framework of Claude E. Shan-
non’s statistic model [1; 2]'. On the
other hand, information in accordance
with the majority of definitions is a fun-
damental scientific concept alongside
with material substance and energy.
In Arkadiy D. Ursul’s research findings
the concept of information is based on
reflection of material substance [3].

It is important to note original ap-
proaches to formalizing information
processes based on the category of
«being organized» [4]. In terms of this,
information is supposed to be an attri-
bute of material substance taking, first,
a passive form as a characteristic (re-
flection), and, second, an active form,
as a means of organization (disorga-
nization) [4]. Such an interpretation
corresponds well with how information
processes in the mass media are pre-
sented. A special role here is played by
the active form, because the effective-
ness of its impact on the message re-
cipient, if we use the language of math-
ematics, is very different from zero.

Forms of how information is pre-
sented are different and depend on the
function performed. Thus, in [4] they
are the following:

1. Information providing awareness
on smth.;

2. Transforming information;

3. Transformed information:

— of perception;

— of recognition;

— of prediction;

— of decision making;
— of performance.

' Shannon summarized Hartley’s theory in-
troducing the definition of information in a mes-
sage, conveyed via a communication channel,
taking into account the fact that a symbol, or
noise may appear.
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4. Managing and controlling infor-
mation.

Let us define each of the forms
above in order to understand the role
of information in the sphere of media
technologies (in the framework of orga-
nizing communication processes).

Information providing awareness
of smth. is actually objective and looks
like a «filler» of a media input channel.
It reflects properties, content, and a
structure of an event, object, or process
described and the environment shap-
ing them. Information providing aware-
ness of smth. often actively affects the
recipient for the audience perceiving
this information to develop associative
links. It should be noted, that drawing
such challenging terminology analo-
gies (for example, the term «filler») is
not unreasonable. The reason for do-
ing this is to convert the verbal object
description to the conceptual functional
framework of automation control ter-
minology as a means of simulating
information processes (mathematical
terminology of automation engineering
is used successfully for simulations in
various areas of research [5]).

Transforming information is a kind
of a backup information component (a
means of transforming), which ensures
transformation of the input message
into an easily perceived format for the
audience.

Transformed information is the re-
sult of the message, entering a com-
munication system, passing through fil-
ters — statistic (perception), semantic
(recognition), pragmatic (prediction),
and further preparing for creating man-
aging/ controlling information, which
will be used in order to make decisions
and act upon them.

Managing/ controlling information is
transformed information, which is con-
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veyed directly to the controlled object
(the recipient). This information should
be aimed at affecting the recipient with
the help of the media.

System. The concept of system
(from the Greek set) has many defini-
tions by different scholars. Each defini-
tion always has the idea of a system
being both a whole and compounded
of parts. A system is an arrangement,
an organized whole, in other words, it
performs the way its separate compo-
nents don’t. Such a property is called
being emergent [6].

Among all the definitions of a sys-
tem available in scientific works, the
most precise one is the definition of
its being an organized whole [7]. This
definition contains the main things, i.e.
having a structure, being emergent and
complex.

The mass media is a complex sys-
tem as it, first of all, consists of a lot of
components which have different kinds
of connections, and functions stochas-
tically. The connections can be direct,
used for conveying information provid-
ing awareness on smth., they can also
be back, or reverse, in order to correct
the message content in accordance
with how one intends to impact on the
recipient with that message. There can
be crossed connections aimed at coor-
dinated impact on the audience. The
integrity and functionality of the mass
media are ensured by the mechanism
of maintaining homeostasis. At the
heart of the integrity and stability lies a
self-contradiction.

Homeostasis. The physiologist
Claude Bernard established the con-
cept of homeostasis [8], the term itself
was introduced by Walter B. Cannon.
William R. Ashby constructed the ho-
meostat consisting of a control system
and controlled object, having crossed

ISSN 2308-6203

reverse connections [10]. This control
strategy became the basis of Norbert
Wiener’s cybernetics.

It should be noted, that the struc-
ture of communication is identical to
that one of the homeostat by Ashby.
This similarity proves that control meth-
ods are universal. The idea of the ho-
meostat is its ability to keep a system
functioning well under different condi-
tions. The Greek word homeostasis
(i.e. homois+stasis) stands for the
same state.

Generally, homeostasis is defined
as such a state of any system when its
most important functions are constantly
dynamic while its internal and external
environment can change in different
ways [5; 8]. The idea of maintaining a
balance in a system basing on contra-
dictions is the central idea of ancient
oriental philosophy.

The reason for homeostasis is a
system having a self-contradiction,
which is what ensures its wholeness.
For the mass media homeostasis is the
cause and the effect of coordinated, on
the one hand, and contradictory, on
the other hand, functioning. It is well-
known, that opinions the audience
starts to develop on an event covered
by the media are different and even
contradict one another. Therefore, the
process of creating a message for the
audience should be organized in the
way, allowing, firstly, the purpose, the
authorities follow to be accomplished,
and, secondly, in the way, allowing
some ideological circles to exercise
their right for freedom of speech.

Being organized. The term orga-
nization lies at the heart of this con-
cept (the Greek word organon means
organ, instrument). Being organized
as purposeful combining of resources
is the fundamental characteristic of all

441



Theoretical and Practical Issues of Journalism, 2017, vol. 6, no. 4, pp. 437-464

material systems [5]. Being organized
means being in order, possessing a
mechanism of functioning purposefully,
being organized also means that ac-
tions performed are coordinated. Be-
sides, the idea of being organized, we
think, is related to a hierarchy of goals.

With regard to the typology of or-
ganizations in the framework of Bould-
ing’s concept [12] one can speak about
organizations as dynamic, goal-orient-
ed, growing and developing systems.
With the help of such a typology it be-
comes possible to understand complex
systems via simpler ones.

To develop this idea, the main types
of organizations having different abili-
ties to adapt to changes are described
in [13]. These are the following types.

Dynamic Systems [13—16]. These
systems reflect changes of some im-
portant for the system itself states un-
der the influence of various factors.
This helps to understand the changes
in an organization, but does not reveal
the control mechanism.

Regulatory systems [16-19].
These systems are superior to dynamic
ones, however, they belong to the most
primitive type of goal-oriented systems.
Regulatory systems are characterized
by the fact that all the processes and
functions are organized in such a way
that states of a controlled process
change only in accordance with a goal
set beforehand.

Adaptable systems [16; 18].
These are goal-oriented systems,
whose main characteristic is their abil-
ity to adapt to a changing environment.
The ability to adapt is achieved by
building additional control subsystems
into their structure, those ones respon-
sible for shaping lines for adaptation.

The above types of organizations
viewed as integral ones have a static
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structure while having dynamic pro-
cesses running in them. In such sys-
tems, as one can see, the functions’
control and development/ regress con-
trol are separate [4]. Adaptability to un-
stable conditions is achieved through
quality performance of functions ac-
cording to a set structure.

Aspecial place in the class of adapt-
able systems is given to homeostatic
systems, which are specially organized
systems embodying laws of dialectics.
The basic principles in both form and
function of such systems are polarity,
hierarchy, complementarity, harmony,
mobility, asymmetry, recurrence.

The homeostatic approach is not
traditional for Wiener’s cybernetics as it
is based on an object being controlled
by two subsystems with the opposite
purposes to keep the structure and
functioning of a system stable [5]. This
approach is widely applied to different
areas of research as it helps to de-
scribe and explain many phenomena,
which could not be understood by the
human mind in the framework of the
traditional paradigm.

An elementary scheme of the ho-
meostat is a dual system of controlling
an object and having two circuits:

—a circuit containing two oppos-
ing each other regulators/controllers
responsible for performing an action
(antagonists);

— a circuit of a superior level — a
regulator/controller-in-charge.

The regulator/ controller-in-charge
(«the chief») operates the regulators
responsible for performing actions ac-
cording to a goal set. The regulators
are structurally identical, with the only
difference between them being the
contents of the information they have.
The difference between the goals the
regulators pursue while controlling
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an object is the system’s self-contra-
diction.

In the strict sense a contradiction is
a range between parameter values of
desired states of the object controlled
(i.e. the recipient), and, in a broader
sense, it is a kinship between the sys-
tem components, i.e. a union, partner-
ship, competition, neutrality. The con-
trol structure is hierarchical and forms
a triangle (the most stable geometric
figure), where the opposite sides are
connected by a vertex [13].

Stability of homeostatic structures
can be achieved via adding more
regulators responsible for performing
actions; however, in this case they ei-
ther form unions or partnerships, or
compete in pairs with one another.
In this case, the structure becomes a
homeostatic net. Such forms are ac-
ceptable for various systems includ-
ing that one for the mass media, they
can be a model reflecting freedom of
speech.

In [4] they offer to determine and
measure the state of being organized
via its opposite, i.e. the state of being
disorganized. Logically, the state of be-
ing organized is a generalized charac-
teristic of being in order in a considered
number of situations and time periods,
measured, taking into account its being
relevant when related to some definite
indicators of the system functioning.

Contradiction/ conflict. The role,
a contradiction plays in systems, is
obvious, but insufficiently studied. Evi-
dently, taking into account a contradic-
tion, while considering mechanisms of
functioning and development,as the
basis and «hot standby» for manifes-
tation of laws of dialectics, is required
by modern scientific concepts. This will
allow one to consider ways of organiz-
ing communication systems, as well
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as their functioning and developing in
more detail.

A contradiction is considered to be
a reflection of the opposite thing and
the difference of the aspects of the
systems compared, generating com-
petitive or conflict interactions between
those systems, which result in positive
or negative effects (to the extent of to-
tal liquidation, displacement, uptaking
etc. of one of the systems) [4].

In the framework of the mass me-
dia, a contradiction is having different
opinions on events and other things
covered. Moreover, a contradiction is
determined by different levels of power
being presented by the media. Indirect
administrative pressure forms struc-
tures to impact on the mass media and
control them.

Some authors give a special place
to the contradiction characteristic the
way it is presented in systemic ana-
lytics. In [4] the authors offer ways of
quantitative evaluation of not only the
contradiction itself, but other similar
concepts, such as a tense relationship,
the negentropic effect of contradic-
tions, a compromise.

There are approaches to quanti-
tative evaluation of subjectivity and
intellect allowing one to analyze the
mass media functioning patterns [4].
The controlling party tries to achieve
the set goals of the media functioning
completely. The contradiction between
the competing subsystems is a con-
tradiction between their influences on
the audience, i.e. a potential energy,
emerging in the mass media as a form
of competition in covering events.

The opposite subsystems have the
same task, i.e. to convey the message
to the audience, but they have differ-
ent interests. One party, for example,
escalates the situation in the society
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with this message, the other one, on
the opposite, makes people be less
participatory citizens. Let us call the so-
ciety’s balancing between extreme agi-
tation (being prepared for revolutionary
changes) and a calm positive attitude
public homeostasis. Upsetting this bal-
ance results in a disaster.

In terms of mathematics, the de-
gree of the converse can be the degree
of remoteness of the goal from the fig-
ure axis of the coordinate space. So,
if the goals of the media systems are
located on the same side of the nomi-
nal balance axis (for example, the only
difference between the media systems
is that one of them provides a more
detailed message, but both systems
shape the audience’s opinion on the
message content in the same way),
then such systems are consonance
ones. However, if the media systems
are on the opposite sides of the axis
they become dissonance ones, i.e.
they are different as for symbols and
values, the degree of awareness is dif-
ferent, the commentaries and opinions
are opposed.

Compromise. A compromise (from
Latin compromissum — a mutual con-
cession, an agreement) is a character-
istic of a resolved contradiction, which
is determined by an extent to which this
contradiction is resolved [4].

Using Automation Engineering
for Simulating the Mass Media as a
Homeostatic System

The conceptual model of artificial
intelligence was created by N. Wiener
[20-22]. He proposed to consider the
conscious activity as management/
control, which is designed by a recur-
rent dynamic system. Nowadays, ex-
panding its research areas cybernetics
is starting to study large and complex
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social systems, adding effective ma-
chine tools to traditional methods of
scientific analysis. Among such ap-
proaches we have the information sys-
tems analysis of control procedures,
the automatic control theory, etc.

In our opinion, when one analyz-
es the mass media, special attention
should be paid to homeostatic inter-
pretation of communication processes.
The «language» describing such sys-
tems is integro-differential equations in
the operator form (the Laplace trans-
form).

It should be mentioned, that the
concept of a dynamic system was in-
troduced by classical mechanics. Un-
like Newton’s approach [10], in the
framework of which the state of the
system is reversible, in [23] Gibbs’ con-
cept [23] time when the processes are
running is, on the contrary, irrevers-
ible. According to V.M. Sergeyev [24],
«The phenomenon of consciousness
was considered by Wiener as the re-
sult of physical processes, and there-
fore, it should be described easily with
the help of a dynamic system. In this
context, different terms of the theory of
dynamic systems were juxtaposed with
the terms used to describe intellectual
activity. The goal was interpreted as
the stability of a dynamic system, the
goal achievement in changing condi-
tions was described as homeostasis,
learning was compared to adapta-
tion to the environment, i.e. achieving
stability in the system with feedback/
back/ reverse connections, informa-
tion was interpreted as constraint of
variety».

The approach pointed out inter-
prets laws of intelligent behavior in ac-
cordance with homeostatic principles
and principles of optimal control. In this
case, we would like to note, that a spe-
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cial role in a dynamic system is played
by a specific structure.

One of the convenient ways of
a structure reflection is an oriented
graph, whereas for a dynamic system it

MASS MEDIA 1

is a finished automation. The main task
in the framework proposed is reflec-
tion of ways of knowledge representa-
tion as an effective means of the world
modeling (Figure 1).

R — representative reality

Figure 1. Multivariate representation of reality
by different mass media

Nowadays, due to studying the
phenomenon of artificial intelligence
as a modeling system researchers are
getting more interested in communica-
tion processes in the framework of the
theory of systems.

The main idea of opening to social
information systems is the following:
using the terminology of system dy-
namics researchers should combine
methods successfully applied to tech-
nical and natural sciences of modeling
together with elaborating new concep-
tual descriptions in the sphere of com-
munication.
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The information systems analysis
of the mass media processes requires
thorough studying from the point of
view of the mechanisms responsible
for social homeostasis.

Among the theoretical approaches
to the mass media modeling men-
tioned, the cybernetic model of com-
municative homeostasis and the model
of an open system, developed in the
framework of the general theory of sys-
tems, claim to explain many empirical
phenomena. The simplest feedback
connection can be depicted in the fol-
lowing way (Figure 2).
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stimulus signal

signal reaction

receptor

control system

effector

feedback connection

Figure 2. Model of a simple feedback connection

The task of any control system is
to change the state of the object ac-
cording to the goal set. The automatic
control theory enables one to formally
present the reaction of the regulator to
different external interferences (includ-
ing irrelevant ones) and present how
it produces a useful signal in order to
achieve the goal in the controlled ob-
ject. In other words, it is necessary to
design a system model that includes
an object, an executive mechanism,
effectors, channels of communication,
disturbances, noises.

In terms of the mass media, the
object is the recipient, the executive
mechanism is the reporting system, the
effectors are means of preparing news,
the channels of communication are the
radio, television and the Internet, the
disturbances are additional information,

distorting the content of the message,
the noises are information ‘ballast’ of
different types, i.e. syntactic (technical
disturbances), semantic (a component
without meaning), pragmatic (informa-
tion useless to the recipient).

There are grounds for consider-
ing, that, like the processes running
in technical automatic systems, the
mass media information processes re-
flect transforming, according to a set
rule, input messages into an adapted
for the recipient form fulfilling the goal
set (Figure 3). The mathematical form
of representation of the information
process in the communication system
takes shape of the system of integral-
differential equations [25; 26]. More-
over, there is a possibility to use ver-
bal, graphic, tabular and other types of
modeling.

input message

message of the andience

:::"'__-.. the mass media|:>.

X imput

— >

¥ conversion

rule

¥ output

e e

Figure 3. Drawing an analogy of message transforming
in technical and communication systems

446

ISSN 2308-6203



Bonpocs! Teopuu u npakTuku ;kKypHaauctuku. 2017. T. 6. Ne 4. C. 437-464

The rule of transforming an input
signal (message) into an output one
Y=W(X) is called an operator.
When the means of communication are
continually being filled with information
(input messages), there is accumula-
tion of data, which can be represented
by an integral equation:

t

Y(t) = %f x(t) dt.

0

The p operator is called as La-
place’s operator, i.e. differentiating op-
erator:

d

dt’
The transfer function of the inte-
grating element is a ratio of an output

signal to an input signal in the operator
form, i.e.

1

w(p) o

Being applied to living organisms
the scheme of the feedback connec-
tion acts as a means of achieving
homeostasis. According to Cannon,
homeostasis is the abilities of a living
organism to keep the state of internal
balance?. While modeling simplified
systems of inorganic nature it is com-
mon to represent them with two ele-
ments: a controlled object, having suffi-
cient inertia (giving a delayed response
to an exposure), and a mechanism,
regulating the state of this object [9].
What is more, such a mechanism can
either stabilize the state of the object,

2 The physiologist called this ‘the wisdom of
the body’
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or, on the contrary, contribute to its los-
ing stability.

In the framework of the theory of
automatic control [16; 18; 19] model-
ing a controlled object (in our case this
is the recipient) one uses an aperiodic
link as it reflects object persistence and
reversibility in the main spectrum. It is
described with the help of a differential
equation

Y TdY(t) =kX
(t) + ST (1)

with a corresponding transfer function

Wo(p) = T Tp

where K is a dimensionless coefficient;

Ty > 0 stands for the time constant
of the link; X(t) is an input/ incom-
ing message; Y (t)is a reaction of the
recipient to the message.

The time constant is a dimensional
quantity (in conventional seconds),
characterizing the ability of the object
to remain inert, i.e. the speed of the
response of the object to the change
of the input signal (exposure). In this
context, the time constant is defined
as a time span necessary for adequate
perception of the received information.

In order to describe the procedure of
a message being conveyed by the media
(Figure 4), the law of transition of input
information into output one can be repre-
sented as a transfer function of connect-
ed in sequence elements with a feed-
back connection in the following way?:

3The transfer function of connected in
sequence elements equals the production of
transfer functions of each element (the plus in
the ratio corresponds to a negative feedback
connection, the minus does to a positive one).
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o) _ wl(@w2(p)w3(p)
P)system 1+ wil(p)w2(p)w3(p)
stimulus receptor signal control system . signal sifloctor teastivn
- wl{p) w2 —
input - -
feedback connection

Figure 4. Model of a negative feedback connection indicating
laws of message transformation

As the example shows, the law of
information transformation for convey-
ing a processed message with the help
of the mass media taking into account
the goal set (the negative connection
is on) can be represented by a mathe-
matical expression, which can be eas-
ily turned into a computer program to
demonstrate the principle of communi-
cation. Let us note, that the content of
the message is not taken into account,
as the task of modeling is not to reflect
the content, but to demonstrate the
principle of information exchange.

Following up on the discussion re-
lated to the manifestation of the dia-
lectical nature in preparing informa-
tion products and their perception by
the audience, let us consider some
scientifically proven effective homeo-
static models. The main widespread
construction representing an object
control is compensating homeostat
with an add-in [5; 27]. The structure of
such a system (Figure 5) ensures high
resistance to external and internal dis-
turbances, that is why it is called an in-
formation unit of life [4; 5; 27].

At the heart of the model there is
the principle of «the domination of the
thin over the thick» (the principle of
causality), i.e. information about an
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event is primary, its processing and be-
ing conveyed to the recipient is second-
ary. Secondly, the principle of polarity is
used, and thirdly, it is the principle of
harmony. Performing the main function
of the mass media, i.e. conveying infor-
mation to the receiver/ recipient in line
with the goal of communication one
comes across dialectics, i.e. the dual
influence on the subject (that is polarity
in other words), which produces the in-
ner conflict of the mass media [28]. The
harmonic combination of the opposite
influences on the object-receiver en-
ables to keep wholeness.

The combination of disconnections
between the components with the help
of the (direct, reverse, cross) commu-
tators installed creates different critical
states in the system, i.e. the so-called
organizational pathologies and disas-
ters. The scheme allows us to demon-
strate different phenomena, breaking
information connections by key breaks:
the state of shock is the result of break-
ing the reverse connection (K4, K5 and
K8 keys), the state of paralysis is that
one of the direct connection (K1, K2
and K3 keys), the state of collapse is
breaking the cross connection (K6 and
K7 keys). The model allows us to ex-
plain easily how the controlled system
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Input message

Informer 1
left side

_.//-—.
K4

contradiction
~ [conflict

Kﬁ>,a\l€7

Informer 2
right side

Obgect-receiver
of information

I
K8 u
Result

Figure 5. Homeostatic add-in model of the mass media
(‘information unit of life’)

can be driven into the ‘zombie’ state
(this can be achieved by breaking the
direct and reverse connections of one
of the informers, i.e. K2, K4, or K3),
another way is making the competitive
informer a satellite which can be done
by the chief’'s delegating informers dif-
ferent amounts of tasks.

The mission of this model is cog-
nitive; this enables to make a cause-
effect chain of many mass media phe-
nomena without exact calculation and
proof, as well as to explain the meth-
ods of carrying on information wars. As
it is known, information weapons are
the most destructive ones at all times.
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Conclusion. The article tries to
present the mass media as a homeo-
static system. The main reason for this
is its specific structure allowing one to
establish homeostasis, i.e. a dynamic
stability of parameters, functions and
other characteristics and to control the
object-recipient with the help of two
subsystems having opposing interests.
In other words, the essential attribute
of such a system is an internal con-
tradiction enabling the system to stay
stable, harmonic and adaptable.

Homeostatic modeling is applied
to many technical, biological, medical
and economic, etc. areas of research.
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In our opinion, doing research into laws
of communication processes, the con-
cept under consideration, which uses
forms of modelling the mass media
as automation systems, contributes to
studying the nature of information influ-
ence on the human, it also discloses
mechanisms of information wars and

helps to find ways of building informa-
tion security.

Formal description of the process of
transforming information with the help
of mathematical tools of the automatic
control theory gives an opportunity to
analyze the functioning of the mass
media applying computer simulation.

KOHCTPYUPOBAHME CMM
KAK FTOMEOCTATUYECKOU CUCTEMbI
CPEACTBAMUN ABTOMATUKMU: BA3OBbIE NOHATUA,
CTPYKTYPA, KOMNOHEHTDbI

BBogHble NOHATUA U onpepene-
HUA

[na TeopeTtnyeckoro CUCTEMHOro
npeacTaBneHns Maccmegna B NepBYIo
ovyepeagb HeobxoguMmo onpegenutb
TepMuHonoruyeckyto 6asy. OHa no-
3BONUT M3naraTb OCHOBHbIE MOSIOXe-
Hua Teopun CMW B pycne cucteMHoro
aHanuaa Tak, 4Tobbl cmbicn dopMynu-
poBOK Obln MOHATEH ftobomy uuTaTte-
Mo 1 oTpaxan CyTb KaXgoro TepMuHa
JoctatouyHO afekesaTHO. [lpuBegem
onpeaeneHns 3HadumbiX Ansg uccne-
AyemMoro npegmerta MoHSATUN, HEobXo-
ONMbBIX ON1S pacKpbIiTUA CUCTEMHO-WH-
dopmaumnoHHoro obpasza CMI.

UHdopmauums. B OOonbLUNH-
cTBe (POPMYNMPOBOK UHGOPMaLnIO
cuMTarT coobweHueMm, rnepedarouium
Hekomopsble cgedeHusi 06 obbekme,
npouecce, seneHuu. CamMo MNOHATME
MHpopMaumMm OO CUX NOp He pacKpbl-
TO B MOMHOM Mepe u3-3a O2paHuU4YeH-
HOU J102UKU $3blKa 4e/108e4eCK020
obweHus. Opyrmmn crnoBamu, HEBO3-
MOXHO nepedatb B (QOpPMynNmMpoBKe
CMbICIT MOHATUA CroBaMu, He SBNStO-
LWMMNCS OAHOKOPEHHBIMU C [AHHbIM
TepMuHOM. [lo-npexHemy pelleHune
3TOM Npobrnembl akTyanbHO. 3aMeTuM,
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Mo TOW e NpUYMHE He AaHbl onpefe-
NEeHNs TEPMUHAM «TOYKay, «MpsiMasny,
«MSIOCKOCTbY, «MNPOCTPaHCTBOY,
«QHEprns» N T. A.

HeT eanHoro onpedeneHusi uHgop-
Mayuu, HO MOXHO MPUBECTX pasnuny-
Hble TpakTOBKW. HepocTaTtouHo agek-
BaTHas hopmanmnsaumsi 3Toro TepmMuHa
SABNAETCA TakKe CcneacTtBMeM OTCyT-
CTBUSA NPUEMIIEMOrO MaTeMaTU4eCcKoro
ONUCaHUsA NPOoLECCOB MOSYyYEeHUs, Ha-
KonneHus, nepepaboTkn MHopmauum
B pamKax paccMaTpvBaemMon CUCTEMBbI
C YY4ETOM CMbICITIOBOrO CoAepKaHus, a
He B paMKax CTaTUCTMYECKON mogenm
K. leHHoHa [1; 2]". C apyroi CTOPOHHI,
MHdopMauma B OonblUMHCTBE dop-
MYIMPOBOK — 3TO ¢byHOamMeHmarslb-
HOe Hay4Hoe roHsmue Hapsidy C ee-
wecmeoMm U 3Hepeuel. B pabote
A. . Ypcyna noHsaTMe WHopmaLmm
OCHOBaHO Ha oTpaxeHun matepum [3].

Cnenyet OTMETUTb OpUTMHAnbHbIE
noaxoabl K doopmanusauumn nHdopma-
LMOHHBIX MPOLIECCOB, OCHOBaHHbIE Ha
KaTeropum «OpraHn3oBaHHOCTb» [4].

" LLIeHHOH 0606LUKMN Teoputo XapTnu, Bee-
Os1 TOHATME MHOPMaLIMK B NepeaaBaeMoM Co-
06LLEHMN NO KaHany CBA3M C y4ETOM BEPOSITHO-
CTU NOSIBNEHMS KOHKPETHOrO CMMBONA, LUyMa.

ISSN 2308-6203



Bonpocs! Teopuu u npakTuku ;kKypHaauctuku. 2017. T. 6. Ne 4. C. 437-464

B paHHOM acnekte uHgopmayu-
eli npepgnaratoT cuutatb ampubym
Mamepuu, ebicmynarouuli, 80-repebix,
8 raccusHol ¢hopmMme Kak xapakmepu-
cmuka (ompaxeHue) ee opaaHU30-
saHHocmu  (Ge3opaaHu308aHHOCMU),
80-8MOPbIX, 8 aKMUBHOU ¢hopMe Kak
cpedcmeo opeaHu3ayuu (Oe3opaaHu-
3ayuu) [4]. Takass TpakTOBKa XOPOLLO
KOppecnoHAMpyeT C NpeacTaBneHnem
MH(POPMALIMOHHBIX MNPOLIECCOB, MpO-
Tekaowmx B CMU. Ocobyto ponb B
HUX UrpaeT akTUBHas COCTaBnsAoLas,
NOTOMY 4YTO 3(P(PEKTUBHOCTL ee BO3-
OEeNCTBMS Ha nonyyartens coobLieHus,
€Cnn BOCMONb30BaTbCs A3bIKOM Ma-
TEMaTUKOB, 3HAYMMO OTNN4YaeTca OoT
«HYNA».
dopMbl NposiBNeHNst MHopmaLum
pa3HOo00pa3Hbl 1 3aBUCAT OT UCMOSHS-
eMon pyHKuuun. Tak, B [4] oHM npen-
CTaBneHbl creayoLwmm Habopom:
1. IHdopmaums ocsegomnisitoLLas.
2. IHchbopmaums npeobpasytoas.
3. UHdopmaumsa  npeobpasoBaH-
Has:
— BOCMPUATUS;
— pacno3HaBaHus;
— NpenckasaHns;
— MPUHATUS peLleHms;
— UCMNOMHEHUS.
4. Nudopmauus ynpasnstoLlas.
[na onpegeneHust ponu WHAGOP-
Mauum B cdepe meguaTexHonorun (B
pamkKax opraHvsauum KoMMYHUKaLm-
OHHbIX NMPOLIECCOB) KaXaoW U3 ykasaH-
HbIX hopM MpraaaMM CMbICHT.
Oceedomrnisiowasi  HopMauus
no cytm siBNAeTCs OOBEKTMBHOW, MO
0o6pasy 3TO «HarMoNHUTENbY» BXOOHOro
kaHana CMW. OHa oTpaxaeT CBOW-
CTBa, COCTaB, CTPYKTYPY OMMCbIBaEMO-
ro cobbiTns, o6bekTa, npouecca n gen-
CTBYHOLLIErO Ha HUX oKpyxxeHusa. Ocee-
aomnsapowas MHpopmaumst 3advacTyro
aKTMBHO BO34ENCTBYET Ha nony4aTe-
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ns B Lensax yCTaHOBMeHus accouma-
TUBHbIX CBSI3eM C BOCMPUHUMAIOLLEN
ayaoutopuen. CriegyeT OTMETUTb, YTO
nposedeHne «CMerbiX» TEPMUHONOrM-
YecKMX aHanorui (Hanpumep, «Hamnon-
HUTENb») He cny4varnHo. Llenb Takmx
CpaBHEHWI 3akmnovaeTcs B nepesoge
CMOBECHOr0 NpPegMEeTHOro OonucaHus
Ha MOHATUNHYI  PYHKLMOHANBHYIO
nnatgopmy s3blka aBTOMATU4ECKOro
perynupoBaHns Kak cpeacTtBa Mopfe-
NMpoOBaHUA UHMOPMALMOHHbBIX MNpo-
ueccoB (mMaremartudeckui annapar
aBTOMaTWKN OOBOMbHO YCMELUHO MNpu-
MeHsieTCs ANA UMUTaLmMmn B pasHbix 06-
nacTax HayvHbIX uccnegoBanui [5]).
lpeobpasyrowas nHpopmaunsa —
BCrnomoraTensHas WHGOPMaLMOHHas
KOMMoHeHTa (cpeacTBo nepesBofa),
obecneymBatoLlas NHTepnpeTauuio
BXOOHOro coobLeHnst B yaobHyo Ans
BOCNpUATUS NoTpebutenem copmy.
lNpeobpaszosaHHasi nHdopma-
ums — 9TO pesynsTaT npoxoxae-
HMs  coobLleHns, nocTynawLwero B
KOMMYHVKaLUNOHHYKO CUCTEMY 4epes

GunbTppl — cTatUcTUMYecknii  (Boc-
npusiTue), cemaHTU4eckuin (pacnos-
HaBaHWe), nparmartudeckui (npeg-

CKkasaHue), 1 fanbHelnwen nogrotos-
Kn K opMUpOBaHUIO ynpasBndaoLLei
WHpopMaumMm € Uenblo  NPUHATUSA
pELLUEHNSA N €ro UCTMOSTHEHMS.
Ynpaenswowas wHdopmauus —
3T0 npeobpas3oBaHHas WHgopmauus,
nepefaBaemasl HEMOCPEACTBEHHO Ha
ynpaBnsaembli 06bekT (peumnueHTa).
OHa pormkHa BOMOLWATb OCHOBHYH
Lenb BO34ENCTBUA Ha HEro cpeacTaa-
MW MaccoBOW MHOpMaLUK.
Cuctema. [NoHaTMe cucmembi (C
rpey. — coyemaHue) OTPaXxeHo B onpe-
AeneHuax pasHbix aBTopoB. Kaxpgas
TpaKTOBKa 3TOro TepMmnHa obsizaTernb-
HO BKIIHOYAET M OENUMOCTb, U LIeNoCT-
HocTb. Cuctema obGnagaet doopmowm
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N opraHusaumen, nHade ropops, npo-
OyuMpyeT CBOWCTBO, He siBMsitoLieecs
CYMMOW CBOWCTB OTAENbHO B3ATbIX €€
KOMMOHEHTOB. Takoe CBOWCTBO Has3bl-
BaeTCs AIMEPAKEHTHOCTbIO [6].

M3 Bcex onpeneneHnn CUCTEMBbI,
KOTOpbI€ LLUMPOKO OCBELLIAKTCA B NnTe-
paTtype, cCaMbIM EMKUM W KpaTKUM Npes-
ctaBngeTca cnegyoulee: «Cncrema —
3TO opraHu3oBaHHoe uernoe» [7]. B
OaHHOW hopMynuMpoBKe MPUCYTCTBYET
rnmaBHOE: HanuuMe CTPYKTYypbl, aMep-
PKEHTHOCTb, CIMOXHOCTb.

CMW — aTo cnoxHasa cuctema, Tak
Kak, Mmpexpge BCero, oHa COCTOUT U3
DOonbLUOro Ymcrna KOMMOHEHT C MHOrO-
YMCIEHHBIMW CBA3SIMU pa3HOro HasHa-
YyeHusi, obnagaeT cToxacTUYEeCKUM xa-
pakTepoM goyHKUMOHMpoBaHus. CBA3n
OblBaOT NPAMbIE — UCMOMb3YHTCA 4115
nepegayn oceegomnsowen uHdop-
MaLmmn, obpaTHble — HeobxoaMMbl ANs
KOPPEKTUPOBKN KOHTEHTA COOOLLEHUSA
COrMacHo Uenu BO3OENCTBUSI Ha no-
TpebuTensi, NepekpecTHble — criyxar
ON1s1 COrmacoBaHHOrO BO3OENCTBUS Ha
Hero. LlenocTHoCTb U yHKUMOHamMb-
HocTb CMW obecneuymBatoTcs mexa-
HU3MOM MOAAEPXKaHUA romeocTasa. B
OCHOBE YCTaHOBMEHNS LIENTOCTHOCTU
N CTabUIbHOCTU NEXUT BHYTPEHHEE
npoTMBOpEeYMeE.

FlomeocTas. dusnonor K. BepHap
obocHOBan Yy4yeHne O romeocTase
[8], a cam TepmuH 2omeocma3s BBEn
B. KeHHoH [9]. Y. P. Bwbwn npeacta-
BWUST CXEMY romMeocTaTa, COCTOSLLYHO
N3 cUCTEMbI YrpaBneHus (perynmposa-
HKUK), ynpaensemoro obbekTa, nocne-
[0BaTeNbHO COEAMHEHHbIX C MOMOLLbIO
npsamon n obpartHon ceasn [10]. Takown
NPUHUMIN yNpaBneHns fer B OCHOBY BU-
HEPOBCKOWN KNOGEPHETUKM.

3ameTMM, cxema KOMMYHMUKauum
CTPYKTYPHO WOEHTUYHA romeocTaTy
Ouwbn. 3To cxoACTBO noaTBep)XOaeT
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YHUBEpCarnbHOCTb CnocoboB yrnpasne-
Hus. CyTb roMmeocTaTMyeckor NpUpoabI
3aknyeHa B cnocobax noaaepxaHus
XM3HM CUCTEMbl B pasnUYHbIX YCro-
BUSIX ee npoTekaHus. Ha rpedyeckom
A3blke 2omeocma3s (2omeocmasuc —
homois + stasis) o3HauyaeT oduHako-
80€e coCmosiHue.

Mon eomeocmasom (B LUMPOKOM

CMbICrie) MOHMMaeTcs  COCTOsiHUE
cuctembl  nwbon  npupodbl,  Npwu
KOTOPOM  MoaJdepXuBaeTca  AuHa-

MWUYECKOE TMOCTOSIHCTBO €€ BaXKHbIX
YHKUMA 1M NapamMeTpoB npu pas-
JNINYHBbIX W3MEHEHUSIX BHYTPEHHEN W
BHellHen cpenbl [5; 8]. Maesa coxpaHe-
HWS paBHOBECKS B CUCTEME Ha OCHOBE
ynpaBneHnss NpoTUBOPEYMAMM — 3TO
LeHTpanbHasa maes OpeBHEN BOCTOY-
Hou counocodoumn.

MpnynHa romeocTasa — Hanm4yme B
CUCTEME BHYTPEHHEro MpOoTUBOpEYMS,
KOTOpoe CRyXWUT «TOMAMBOM», MNoa-
OEPXKMBAIOLLNM €€ LIeNoCTHOCTb. [ngd
CMW romeocTas aBnsaeTcst NPUYNHON U
CNeAcTBMEM, C OOHOWM CTOPOHbI, corna-
COBaHHOrO, C ApYyron — NpoTMBOpEYn-
BOro goyHKUmnoHnpoBaHusi. Kak nssect-
HO, hopMMpyEMbIE MHEHWSI MO NOBOAY
Kakoro-nnbo cobbITnsA, ocBeLLaeMoro
CMW, pasnuyHbl U gaxe npoTMBONO-
NOoXHbl No cyTn. CnegosaTenbHO, He-
0o0xoauMo Tak opraHu3oBaTb NpoLecc
MOAroTOBKM COO0OLWeHNss noTpebuTe-
o, 4ToObI, BO-NEPBbLIX, COOTBETCTBO-
BaTb MCMOJTHEHWNIO LIENM PYKOBOOSALLMX
OpraHoB, a BO-BTOpbIX, HE OTKa3blBaTb
onpegeneHHbIM NOEe0nornyeckum
Kpyram B npaBe Ha cBoOOAY MHEHWIA U
rMacHoOCTb.

OpraHusoBaHHOCTb. B ocHoBe
OAHHOIO MOHATUS NEXUT TEPMUH Op-
eaHu3ayusi (No-rpeyeckn op2aHoH —
NMHCTPYMEHT). OpraHM3oBaHHOCTb Kak
uenesoe obObeguHEHWE  pecypcoB
aBnaeTca  yHaaMeHTanbHbIM  CBON-
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CTBOM BCeX MarepuasnbHbiX CUCTEM
[5]. B cmbicn 3TOro crioBa BrOXEH
NopsifoK, MexaHu3M LeneHanpaeneH-
HOro  (PYHKLMOHUPOBAHUA, cCornaco-
BaHHoCcTb aenctBuii. M. U. CeTpoB B
[11] cBsi3an TepMWH oOpaaHu3auyusi c
NOHATUAMUN DYHKUUS N Uernecoobpas-
Hocmb. Kpome TOro, B coaepxaHuu
TEpMUHA Op2aHU308aHHOCMb, Ha HaLl
B3rnag, creayet oTMETUTb CBA3b C Me-
papxuen uenemn.

MpMeHNTENBHO K TWUMOMOTrNN Op-
raHm3auunmn B pamkax koHuenuum K. bo-
ynauHra [12] MoXxHo roBoputb 00 op-
raHM3aumax Kak o AMHaMU4eckux, Lie-
neHanpaBneHHbIX, OTKPbITbIX, pPacTy-
Wwmx 1 passmBarowmxca cucremax. C
MOMOLLIbIO TaKOW TMNOMOMMN OTKPbIBa-
€TCA BO3MOXHOCTb MO3HAHWUS CUCTEM
BbICOKOIO YPOBHSI CIOXHOCTU (pa3Bu-
TOCTK) Yepes bornee nNpocTble.

B passutne aton ngeun B [13] onu-
CaHbl OCHOBHbIE KIlacCbl OpraHvM3aLumn
C pasHbIMW BO3MOXHOCTAMMW MPUCTO-
cabnumBatbcsa K nameHeHusaM. K takum
Knaccam OTHOCATCS criegytowme.

CucrtemMbl AMHaMM4YecKoro tuna
[13—-16]. OHM oTpaxaloT npouec-
Cbl W3MEHEHUs HEKOTOPbIX BaXHbIX
ONs1 caMOM CUCTEMbl COCTOSHMIA MNOA
OENCTBMEM  Pa3fIMYHbIX  BIIUSHUN.
C nomowplo TakMx npeacTaBneHun
XOpOLIO MOHMMAKTCA U UCCcreayTcs
N3MEHEHNs1 B OpraHM3auun, HO He Bbl-
SABNAETCA MEXaHN3M ynpaBrieHus.

Cucrembl perynsTopHOro Ttuna
[16-19]. 3To Oonee coBepLUEHHble
CUCTEMbI MO CPaBHEHWIO C MNpeablay-
LMK, HO OTHOCATCA K Hanbonee npu-
MWUTUBHOMY TUMNy K3 LeneHanpaeBneH-
HbIX. OHWN XapakTepusyTcs TeM, YTO
BCE NpPoLEeCChl U (OYHKLNN BbICTPOEHDI
Tak, 4ToObl COCTOSIHMA YNpaBsieMoro
npowecca M3MEHANUCb B TOYHOM CO-
OTBETCTBMM C 3apaHee YCTaHOBINEHHON
Lenbto.
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Cuctembl apganTMBHOro TuUNa
[16; 18]. 3TO0 ueneHanpaBneHHble
CUCTEMbI, CYLLUECTBEHHOW BHELUHEN

YepToM KOTOPbIX ABMSIETCA MpucyLlast
UM CrnocobHOCTb npucnocabnmeaTbcs
K W3MEHSIIOLWMMCS YCIOBUAM CyLLe-
cTBOBaHuSA. NpucnocobneHne Kk name-
HEeHUsIM JOCTUraeTcsl BCTpaMBaHUEM B
NX CTPYKTYPY AOMOSTHUTENbHbIX ynpas-
NAWMX NOACUCTEM, BbINOMHAKOLMX
3a[jaHne KOHTYpOB aganTtaumm.

lMepeyncneHHble TuNbl  OpraHu-
3aUMi Kak LenocTHocTen obnagatoT
CTATUYHOWN CTPYKTYPOW Mpu AUHaAMMYe-
CKMX MpoLieccax, NpoTeKkalwLmnX B HUX.
B Takux cuctemax, Kak BUOHO, cylle-
CTBYET pasfenbHoe ynpaBrneHne yHk-
LMAMK 1 npoLeccammn passutns («yesi-
nanns») [4]. TMpucnocobneHHoCTb K
HecTabunbHbIM YCNOBUSIM MPU  3TOM
[OCTUraeTcsl Ka4eCTBEHHbIM BbINOJIHE-
HMeM OYHKLUIN COrmacHO YCTaHOBMEH-
HOW CTPYKTYype.

Ocoboe MecTo B Knacce CUCTEM
ajanTMBHOMO TuMa 3aHMMalT 2ome-
ocmamu4yeckue — cneuunanbHO op-
raHW30BaHHbIE CUCTEMBbI, BOMMOLLAI0-
lne 3aKkoHbl auvanekTuku. Mpu atom
B bopMe N PYHKUUSX TakMx CUCTEM
B kayecTBe 06a30BbiX MPUHLMMNOB Bbl-
CTYNatoT NONSIPHOCTb, MEPAPXUYHOCTb,
OOMNONMHUTENBHOCTb, TAPMOHUS, U3MEH-
YMBOCTb, aCUMMETPUS, LUKITUYHOCTb.

[omeocTaTuyeckuin noagxon Angd
knbepHeTnkn BuHepa sBnsietca He-
TPaAULUMNOHHBLIM, TaK Kak OCHOBaH Ha
ynpaBneHnn oObekToM [ABYMSA nNoa-
cucteMamMm ¢ NPOTUBOMONOXHBIMU
LensMn Ons COXpaHEeHWst CTPYKTyp-
HO-CPYHKUMOHANbHOW  CTabUITbHOCTU
cuctembl B Lenom [5]. MNoaxon OypHo
pasBMBaeTCsl B pasHbIX OTpacnsx
Hay4HbIX WCCnegoBaHWiA, MNO3BOMS-
€T onucbiBaTb WU OOBACHATbL MHOrMe
(EHOMEHbI, KOTOpble He  MOMmu
ObITb MOCTMXUMbI YENOBEYECKMM CO-
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3HaHMEM B paMKax TpagUuLNOHHOM
napagurmbi.

OnemeHTapHas cxema romeocra-
Ta — 93TO [ABOWCTBEHHas cuUcTeEMa
ynpaBneHnss oObEKTOM, BKoYaoLLLas
[OBa KOHTYypa:

— KOHTYp, codepalumi napy npo-
TMBOMOSIOXHO AEWCTBYHOLUNX peryns-
TOPOB-UCNONHUTENEN (aHTaroHUCTOB);

— KOHTYp BbILLECTOSLLENO
YPOBHSA — perynaTop-pykoBoauTensb.

Perynsitop-pykoBoauTens («wedgy)
ynpaBnsaeT  perynsatopammn-mcrosiHu-
TENAMU COrnacHo 3agaBaeMOoN LEenw.
Perynsatopbl CTPYKTYPHO WOEHTUYHBbI,
pa3HuLa COCTOUT NKLLb B COAEPXKaHUN
LMpPKYnMpyloLwen B HUX MHdopMaumn.
Pasnunune uenen ynpaeneHus oObek-
TOM  perynsatopammn-mcrnonHUTENs MU
COCTaBnsIET BHYTPEHHEE NPOTMBOpE-
yMe CUCTEMDI.

B y3kom cmbicrie npoTMBopeyne —
AmnanasoH Mexay 3HaYeHUsiMy napame-
TPOB >KenaemblX COCTOSHU obbekTa
yrnpaeneHns (B HalleMm criyyae — pe-
UMnueHTa), a B LUMPOKOM — POAOBOE
OTHOLUEHNE MexXay KOMMOHEHTaMM
cucTembl (COK3, MApPTHEPCTBO, KOH-
KypeHuusi, HewTpanuteT). CTpykTypa
yrnpaBneHnss OTHOCUTCS K Knaccy ue-
papxuyeckmx, obpasysi TpeyronbHuK
(camyro yCTOMYMBYHO rEOMETPUYECKYIO
durypy), B KOTOPOM MPOTUBOMOMOXK-
Hble «OCHOBaHUSA» CBA3aHbl «BepLLK-
Hom» [13].

YCTONYMBOCTb  CTPYKTYP  MOXeET
OblTb AOCTUrHYT@ M B Cryvyae BKIIO-
YEHUs1 B CUCTEMY e€ELle HECKONbKNX
perynaTopoB-UCMONHUTENEN, HO Npwu
3TOM OHM NGO 0O6beanHATCS B KO-
anuuuMm ¢ ApyruMmm no npuHUmMny co-
I03HMYEeCTBa WM MapTHepcTBa, Nnbo
NMonapHO KOHKYPUPYKT C KaXablM W3
ocTanbHbIX. B aToM cnyyae cTpykTtypa
NpuMeT BUL FOMEOCTaTUYECKON CETWU.
Takune hopMbl 4ONYCTUMbI 115 CUCTEM
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pasnMyHOM Mpupoabl, B TOM 4ucne
ans maccmegma, u MOryT MOCHY>XUTb
MOZENblo, OTpaXKaloLllen nopanmsm
MHEHWMN.

B [4] npegnaraetca onpenenstb
N U3MepATb OPraHM3OBaAHHOCTb Yepes
NPOTUBOMOSIOXKHYK BEMUYNUHY — He-
opaaHu3oeaHHocmb. Crnegysa norvke
paccyxgeHun, B [4] nog opaaHuU308aH-
HOCMbKO NOHMMaeTca obobuweHHas 3a
paccmampueaemMoe YUC/10 803MOXHbIX
cumyauyuli U 8peMeHHbIX UHmepeasios
Xxapakmepucmuka yrnopsiO04YeHHO-
cmu, e3gelieHHasi 1o ¢hakmopy cyuje-
CMeBeHHOCMU €€ Mposi8/IeHUS 8 OMHO-
weHuu onpeodesieHHbIX nokasamernel
PYHKUUOHUPOBAHUST cUCMEMbI.

MpoTuBopeuune. Ponb npotmeBope-
4nsa B cMCTeMax Heocnopmma, Ho Marno
nzyyeHa. OueBMOHO, BKMOYEHME MpPO-
TMBOpPEYNSI B PaCCMOTPEHNE MEXaHWN3-
MOB (DYHKUVOHUPOBAHUSA U pasBUTUSA
KaK OCHOBbl OBWMXEHWS U «ropsiyeroy»
pesepBa Ans NPOsABEeHNsA 3aKOHOB M-
anekTUKM Bbl3BaHO TpeboBaHUAMK CO-
BPEMEHHbIX Hay4HbIX KOHUEeNUun. ITo
nossonseT 6onee AeTanbHO packpbiTb
TalHbl opraHnsaumm, OyHKLNOHNPOBa-
HWUS, Pa3BUTUSA CUCTEM KOMMYHMKaLMNK,

Mo npoTMBOpeYMEM MOHUMAETCS
ompaxeHue MpomueornonoXHocmu u
pasnuyusi cornocmaesnsieMbiX CMOPOH
paccmampueaeMbiX CUCMEM, [M0POX-
darwux KOHKYPEHMHbIEe USU KOH-
rukmHble 83aumodelicmausi Mexoy
cucmemamu, Komopble 8bi3bigarom 8
HUX unu 8 oKpyxarouwel cpede rnosu-
mueHble U HezamueHble rocredcmaeusi
(snnome 00 nonHou nukeudayuu, ebi-
MmecCHeHUs, noanoweHusi U m. 0. 0OHou
u3 cucmem) [4].

B wmaccmegua  npoTtuBopeune
COCTOMT B pasnuymmM MHeHun ob oc-
BeWwaemMoM cobbITM U ApyroMm mare-
puane anga notpedutens. Kpome Toro,
NPOTUBOMOSOXHOCTb obycnosneHa
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NnpeacTaBneHnemM cpencTBamm  Kom-
MYHMKaLMM pasHbIX YPOBHEN BnacTu.
KocBeHHOE agMUHUCTpATMBHOE [AaB-
nexHve bopMmpyeT CTPYKTYpPbI ANs BO3-
pencteust Ha CMU 1 nx koHTponsi.

XapakTepuctuke rpomusopeyue
0o6nacTn CUCTEMHOW aHaNMUTUKN PSOOM
aBTOPOB OTBOAUTCA 0coboe MecTo.
A Takke B [4] npeanaratoTcs cnocoobl
KONMMYECTBEHHOM OLEHKM He TOmbKO
CaMoro npoTMBOpPEeYNs, HO U BIM3KMX
Mo CMbICIY MOHATWUWA, @ WUMEHHO: Ha-
NPSPKEHHOCTb  OTHOLLEHWUI, HEraHTPO-
NUIAHBIA 3PdEKT NMPOTUBOPEUUS, KOM-
npommcc.

CyllecTByOT nogxogbl K Konude-
CTBEHHOWN OLeHKe CYyObEeKTMBHOCTU U
WHTENNeKTa, Mno3Bonswwmne npoaHa-
NN3MpoBaTb 3aKOHOMEPHOCTU B (DYHK-
umoHmpoBaHum CMW [4]. YnpaeneHue

CTPEMWUTCS  MOMHOCTbIO  BbIMOMHUTb
npegHasHayYeHHble  Lenn  yHKLUMO-
HMpoBaHus Meaua. [lpoTuBopeune

MeXay KOHKYpPUpYHLWMUMK MoJcucTe-
MaMM — 3TO MPOTUBOPEYME MEXAY
MX BO3OENCTBMAMM Ha noTpebutens,
CyTb MoOTeHUManbHas 3Heprusi, BO3-
Hukarowas B CMW kak dopma npo-
SIBNEHNS] KOHKYPEHUMN B OCBELLEHUU
cobbiTun.

3agava noacucTemM-npoTUBONO-
NOXHOCTEN OfMHaKoBas — [AOHECTU
MHpopMaumo rpaxgaHam, a uUHTepe-
Cbl pa3Hble. Hanpumep, ogHa cTopoHa
C MOMOLLIO MHGOPMALMNOHHOIO BO3-
OencTBmst HakanseT o6CcTaHOBKY B 06-
wecree, a gpyras, Haobopot, cBoauT
rpaXkgaHCKyH MO3ULMK0 €ro YNeHoB K
nHandpdepeHTHon. banaHcupoBaHue
COCTOSsIHMA 06LleCcTBa MeXay KpanHum
BO30yxaeHneM (rOTOBHOCTbIO K peBo-
NOUMOHHBIM  OENCTBUAM) U CMOKOR-
HbIM, NO3UTMBHBLIM HAacTPOEeM Ha30BEM
o6LecTBEHHbIM romeocTasoM. Bbixog
3a rpaHuubl 3TOro AuanasoHa Breyer
KaTacTpoqy.
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B martemartunyeckon uHTEpnpeTa-
UMM CTeneHb MPOTUBOMOMOXHOCTYU
MOXET ObITb BEMMYNHOM OTAANEHHOCTH
Lienu oT OCY CUMMETPUM KOOPAMHATHO-
ro NpocTpaHcTBa. Tak, ecnu uenu me-
anmacuctembl pacrnonaratoTca no OfHy
CTOPOHY OT YCMOBHOW ocu GanaHca
(Hanpumep, pasnuyarTca TOMbKO Mos-
HOTOM WMH(OPMALMOHHOIO coaepXxa-
HUSA coobLLeHns, HoO hOpPMUPYIOT OAM-
HaKOBYIO TOYKY 3PEHUSA Ha KOHTEHT),
TO OHW SABMSIKOTCA KOHCOHAHCHbIMMK, a
€Cnn No pasHble CTOPOHbI OT OCU, TO
ONCCOHAHCHbIMK  (pasnuyatTcs Mo
3HaKy W BENMUYUHE, T. €. CTeNneHb WH-
hOopMUPOBAHHOCTH HeoanHakoBas,
COOTBETCTBYIOLLME KOMMEHTapUM MU
MHEHWNSA MPOTUBOMOSOXHbI).

Komnpomucc. Komnpomuce (c nar.
compromissum — B3auMHas yCTyrka,
cornalleHne) — xapakTepucTmka CHa-
TOro MNpOTMBOpPEYMs, onpegensemasi
BEIMYMHOM, Ha KOTOPYH 3TO MPOTUBO-
peuvne cHmkaetca [4].

NMpumeHeHMe cpencTB aBTOMa-
TUKU gna mopenupoBaHua CMU kak
romeocTtaTMyeckom cUcCTeMbl

KoHuenTtyanbHas Mogernb UWCKyC-
CTBEHHOrO WHTENneKkra cosgaHa B
pabotax H. BuHepa [20-22]. OH npega-
NoXun paccMmarpuBaTb CO3HaTerb-
HYI0 [OeATenbHOCTb Kak ynpasreHue,
KOTOpoe MoAenvpyeTca AuHamunde-
CKOW CMCTEMOW C 06paTHbIMY CBA3AMMU.
B HacTosilee Bpems KnbepHeTUKa,
pacwmpsas  ropusoHTbl  MUccnenosa-
HUS, BKIMOYAET B U3yyeHue Gonbluve
N CIOXHble couunanbHble CUCTEMbI,
OOMOMHSAET TPagUUMOHHbIE METOAbI
aHanusa UHCTpPyMeHTapueM, ycneLHo
NPMMEHSAEMbIM B TEXHWYEeCcKMx obna-
ctax. K Ttakmm nogxogam OTHOCATCS
CUCTEMHO-UH(POPMALIMOHHLIA  aHanu3
NpoLLeCCOoB yNpaBrieHus, Teopus aBTo-
MaTMUYECKOro PerynmpoBaHns 1 np.
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P- penpesenrant peants HocTH

Puc. 1. MHoroBapmaHTHasi penpe3eHTauus peanbHOCTU
pasnu4HbiMmu CMU

Ocoboe MecTo B  CUCTEMHOM
aHanuse CMW, Ha Haw B3rnsg, Heob-
XOOUMO OTBECTU T[OMEOCTaTUYECKON
WHTEpnpeTaLmMm KOMMYHUKALMOHHbIX
NpoLLeCcCcoB. FA3bIKOM OnMcaHus PyHK-
LUMOHNPOBAHNS TakUX CUCTEM CIYXUT
annapaTt uHTerpanbHo-andgepeHun-
anbHbIX YypaBHEHU B OMNepaTOpPHON
dopme (npeobpasoBaHue Jlannaca).

CnenyeTt BCMOMHUTb, YTO MOHATUE
«OnHaMm4eckas cuctema» BO3HUKITO
B 00nactu KnaccuM4yeckom MeXaHUKW.
B otnuumne ot nogxoga HutotoHa [10],
B KOTOPOM COCTOSIHME CUCTEMbI 006-
patTumMo B MpPOLMOE, B KOHLENUMM
mMbbca [23] Bpemsi, B pamkax KOTO-
poro npoTeKarT npouecchl, Haobo-
poT, Heobpatumo. B. M. CepreeBbiM B
[24] oTmeuveHO: «DeHOMEH CO3HaHUSA
npencrtaensanca BuHepy kak Heno-
CPEeOCTBEHHbIN pe3ynsTaT NpoTeKaHUs
u3nyecknx npoLeccoB W, cregosa-
TENbHO, OOMKEH OblN XOPOLLO OMNUCHI-
BaTbCs AUHaMM4eckom cuctemon. Mpum
3TOM pPasnnyHble MOHSATUS TEOPUN Ou-
HaMW4YeCKMX CUCTEM ObInM comnocTas-
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NeHbl C MOHATUSIMU, BO3HMKAIOLLMMU
npy OnNMcaHun pasyMHOW OedATenbHO-
ctu. Lenb vHTepnpeTupoBanacb kak
YCTOMYMBOE COCTOSIHUE pPaBHOBECUS
OVHaMUYECKOW CUCTEMBI, JOCTUXKEHMNE
Lenm B MEHSIIOLLMXCSA YCINOBUSAX — Kak
romeocTasuc, obyyeHve — kak agan-
Tauus K cpefe, TO eCTb OOCTUXKEHMue
paBHOBECUS] B CUCTEME C OBpaTHLIMM
CBA3AMU, COOBLLEHNEe — KaK ynpaBns-
OLLMIA CUTHAM, MEHSOLWUIN NapaMeTpbl
OWHAMMNYECKON CcucTeMbl, MHGOpMa-
UMs — Kak orpaHudeHve pasHoobpa-
31sa».

YKasaHHbIi M0oOXo4 WHTEPnpeTu-
PYET «3aKOHbl PA3yMHOrO NMOBEAEHUSA»
COrNacHO roMeoCTaTU4eCKUM  MPUH-
uunaMm M npuHUMNaM OonTUManbHOro
ynpasrnenus. [py 3TOM OTMETUM, YTO
0Cco0yl0 ponb B AMHAMUYECKUX CUCTE-
Max urpaet cneumduyeckas CTpyk-
Typa.

OpHuM 13 yaobHbIX crnocoboB oT-
PaXXeHUs1 CTPYKTYpbl SBMSIETCA OPUEH-
TMPOBaHHbLIN rpad, a OUHamMU4ecKon
CUCTEMbl — KOHe4HbIn aBTomar. Oc-
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HOBHas 3ajava B pamKax NpeanoXeH-
HOW Mopfenn — oTpaxeHne cnocobos
npeacTaBfeHns 3HaHUMM Kak addek-
TMBHOE CpPEACTBO MOAENMPOBaHUS
mupa (puc. 1).

B HacToswee Bpemsi MHTepec B
obnactn Teopum cuctem K KOMMYHU-
KaunoHHbIM npoueccaMm obocTpurcs
n3-3a M3yyeHnss eHoMeHa WUCKycC-
CTBEHHOrO MHTENNEKTa Kak Mmoaenupy-
IOLLEN CUCTEMBI.

[MmaBHass magest Takoro noBopoTa
B CTOpPOHY coumnanbHo-nHdopmMaum-
OHHbIX CUCTEM COCTOUT B TOM, 4TO,
ncnonb3ysa $3blk ONMUCAHUA CUCTEM-
HOW OMHaMMKKK, cnegyeT obbeanHuUTb
MEeTOAbl, YCMELHO MNpPUMEHSIEMbIE B
TEXHUYECKMX U E€CTECTBEHHbIX HayKax
MOOENUpoBaHna, C  paspaboTkomn
HOBbIX KOHLENTyanbHbIX OMUCaHUN B
obnacTn KOMMYHUKaLMA.

CucteMHo-MHMOpPMaLMOHHbIN aHa-
nn3 npoueccos, npoTekatoLmnx 8 CMU,
TpebyeT 0coboro paccCMOTPEHUS C TOY-
KM 3pEHMS MEXAHU3MOB YCTAHOBIEHUS
coumarnbHoro romeocTasa.

Cpean ynomsiHyTbIX TeopeTude-
CKMX MOAXOQ0B K MoAenbHOMY onuca-
Huto CMW knbepHeTnyeckass moaenb
KOMMYHMKaTUBHOTO  romMeocta3a W
MoAenb OTKPbITOW CUCTEMbI, pa3BuBa-
emMas B paMKkax obLLen TeopumM CUCTEM,
NpeTeHayT Ha OObACHEHWE MHOTMUX
AMMNNPUYECKNX siBrieHnin. MNpoctenwas
cxema obpaTHOM CBSA3N MOXET ObiTb
npeacTaBneHa B CrieayloleM Buae
(punc. 2).

CTHMYIL CHTHAT

3agava ntoboro ynpaBneHusi
COCTOUT B W3MEHEHUW COCTOSAHUA
obbekTa corfacHo MocCTaBleHHON

uenn. Teopnsa aBToMaTnU4eCcKoro ynpas-
NeHNst No3BonseT dopmanbHO npea-
CTaBWUTb peakuuio perynsaropa Ha pas-
NNYHbIE BHELUHME BO3OENCTBUS (B TOM
yucre nomexm) n BolpaboTKy NonesHo-
ro curHana Tak, 4Ytobbl 4OCTUYL Lenu
B ynpaensemMoMm obbekTte. [dpyrnmu
croBamu, HeobxooMmo co3naTb
Mogenb cuctembl: OObekTa, ucnon-
HUTENMbHOrO MexaHuM3Ma, [AaTyuKOB,
KaHanoB CBA3W, BO3MYLLEHWUN, LLYMOB.

Ona CMU B ponu oGbekTa BbICTY-
naet pPeuunueHT; WUCMNOSHUTENbHOIO
MexaHu3ma — cucTtema oOnoBeLle-
HWUS; 4aTYMKOB — cpeacTBa NoAaroToB-
KA WMH(OPMAUMOHHBLIX MaTepMarnos;
KaHanoB CBs3W — paguwo, Tenesupe-
Hue, NHTepHeT; BO3MYyLLEHUA — [o-
nonHuUTeNbHaa MHGOpMauus, uncka-
Xarowaa KOHTEHT; LWymMoB — WHAGOp-
MaLMOHHbBIA  «BannacTt» pasnn4Horo
XapakTepa: CUHTaKCUYECKUIA (TEXHNYe-
CKMEe MOMEXM), CEMaHTUYECKUA (KOM-
noHeHta 6e3 cmbicrna), nparmaTude-
ckun (OecnonesHast gns peuunueHTa
NMHpopmaums).

EcTtb ocHoBaHue nonaratb, 4TO
MHdopMaLmoHHble npoueccbl B CMU
aHanorM4yHo npoueccam, npoTekato-
WM B TEXHUYECKUX aBTOMAaTMYECKMUX
cucTemMax, oTpaxarT npeobpasosa-
HWe MO YCTaHOBJIEHHOMY MpPaBuUIly WH-
(OpPMaLMOHHbBIX BXOOHbIX MOTOKOB B
OOCTYMHYK CMbICIIOBYO chopmy ans

CHTHAT peaiia

peuentop

Annapar ynpasnexma

IppexTop

obpaTHai cEab

Puc. 2. Mogenb npocTton o6paTHOM CBA3M
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BxogHoe coobeHme

CoobweHne ona notpeduTena

m—-—

Bxop X
Mpaenno

= ow
——

Boixony

npeoBpazosaHua W -

Puc. 3. YcTtaHoBneHue aHanornm B npeo6pasoBaHUM COO6LLEHUSA
B TEXHUYECKON U KOMMYHUKALIMOHHOM cUcTemax

noTpeduTensa ¢ BbIMNOSIHEHMEM MO-
ctaBneHHon uenu (puc. 3). Matema-
Tyeckass popma NpeacTaBreHnst UH-
opMaLMOHHOro npolecca B KOMMY-
HUKALUUOHHOW CUCTEME BOMJIOLLAETCS
B CUCTEMY WHTerpanbHo-auddepeH-
unanbHbIX ypaBHeHun [25; 26]. Kpome
TOro, BO3MOXXHO WCMONb30BaHWE CIO-
BECHbIX, rpadunyecknx, TabnmyHbIX ©
ApyrMx oopM MOLENNPOBaHUS.

MpaBuno npeobpasoBaHusa BXxo4-
HOro curHana (coobuieHuns) B BbIXOA-
Ho Y = W (X) HasbiBaeTcsi onepato-
poM. IMpn NOCTOAHHOM MHPOPMAaLMOH-
HOM HarnoSIHEHUN CPEACTB KOMMYHUKa-
umn (BxogHoe coobLLeHMe) Nponcxo-
ONT HaKOMIIEHNEe OaHHbIX, YTO MOXET
OblTb MpeacTaBneHo MHTEerpanbHbIM
3BEHOM:

t

Y(t) = % f x(t) dt.
0

OnepaTop p COOTBETCTBEHHO Ha-
3bIBaeTCA onepatopom guddepeHumn-
poBaHugd (onepatop Jlannaca), T.e.

d
dt
lNepenatoyHasa yHKUMA MHTErpu-
pytoLLEero 3BeHa — 3TO OTHOLLEHWE Bbl-
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XOOHOro curHana Ko BxogHomy B one-
paTtopHown copwme, T. €.

1
W(p) = Tp

B npvMeHeHumn K Xu8biM OpraHus-
Mam cxema obpaTHOM CBA3W BbICTyna-
€T KaK CpeacTBO AOCTUXKEHUSI TOMEOo-
ctasa. CornacHo KeHHOHy, romeocTas
npeacrtaBnsger cobOM COBOKYMHOCTb
OopraHu4eckunx perynsaumi ana nogaep-
aHus yCTOMYMBOrO COCTOSIHWUS Opra-
HuM3maZz. [pu MoaenupoBaHUM CUCTEM
HexxusoU NpMpoAbl B 4OCTATOYHO YNpo-
LLIEHHOM BUAE NX NPUHATO oTOBpaxaTb
OBYMSI 9rieMeHTamu: ynpaBnseMbiM
ob6bekToM, obnagawwum nHepumen
(peakumen Ha BO3LENCTBME C OMO3-
OaHneM), U1 MEXaHW3MOM, perynupyo-
LWKMM cocTosiHne obbekTa [9]. Mpuuem
TakoOW MexaHu3M MOoXeT nubo cTa-
OunuanpoBaTb COCTOSIHME OObBEKTA,
nnéo, HaobopoT, NPUBOAUTL K MOTEpe
€ro yCTOM4MBOCTM.

B Teopuu aBTOMaTU4YECKOrO YNpas-
nexwus [16; 18; 19] npn mogenuposa-
HUK ynpaBensiemoro obbekTa (B Hallem
crnyyae — peuunueHTa) UCMOonb3yHT

2 YyeHblii-ousmonor Hassan ero «Mmygpo-
CTbiO Tenay.
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ELENTO|
CTHMYI pey P

curHam ANNApar yNpaBnewua cirpan

Wppexrop i

wl(p)

w2(p)

w3(p)

+
BXOIO T -

obpaTHad CEAZE

BBIXONO

Puc. 4. Mogenb oTpuuaTenbHOW 0OpaTHOW CBSA3U C YKa3daHuem
3aKoHOB npeo6pa3oBaHus coobwenusa W(p)

anepuvoamyeckoe 3BEHO, TaK Kak OHO
OTpaXaeT WMHEPUMOHHOCTb U obpatu-
MOCTb OObeKTa B OCHOBHOM [Juanaso-
He dyHKUMOHMpoBaHMsA. OHO ONUChI-
BaeTcsa andpdepeHumnansHbIM ypaBHe-
HUuem

Y TdY(t) =kX
) + BPTE )

C COOTBETCTBYWOLLEN nepenaTto4yHomn
dyHKUMEN

W, =

(@) 1+ Top
rne K — 6espasmepHbIl  KO3g-
duument; Ty >0 — nocrosHHas

BpemeHu 3BeHa; X (t) — Bxogsiiee
coobueHve; Y (t) — peakums peum-
MMeHTa Ha 3To coobLUeHwe.

[MocTosiHHaa BpemMeHn — pasmep-
Hasi BeNM4nHa (B YCNOBHbIX CEKYHAAX),
Xapaktepuayuiass  MHEPLIMOHHOCTb
obbeKkTa, T. €. CKOPOCTb €ro peakuuu
Ha U3MeHEeHne BXO4HOro curHana (Bos-
aencTeust). B Hawem cnyyae 3Ha4YeHne
NMOCTOSIHHOW BpEeMeHW onpenensieTcs
BPEMEHHBIM MPOMEXYTKOM, HeobXo-
OVMbIM ONsi a0eKBaTHOrO BOCTPUSATUS
NpYHUMaeMon nHdopMaLun.

Ona cxembl nepegayn cooblle-
Hust B CMU (puc. 4) matematmyeckum
A3bIKOM  Teopum  aBTOMAaTUYECKOro

ISSN 2308-6203

ynpaBneHns MOXHO BbIpa3nTb 3aKOH
rnpeobpasosaHusi 8xX00HOU  UHGOopP-
Mayuu 8 8bIXOOHYI0 Kak nepenatoq-
HYI0 (PYHKUMIO nocrefoBaTtenbHO Co-
€[VHEHHbIX 3NeMeHTOB C obpaTHoM
CBSI3bl0 CrieaytoLmm obpasom?;

wl(p)w2(p)w3(p)
1+ wi()w2(p)w3(p)

W (p)CPICT =

Kak BMOHO w3 npumepa, 3aKoH
npeobpasoBaHus UHdOpMaLMM  Ans
nepegadn CMW B obpaboTtaHHoOe co-
obLleHne C y4yeTOM MOCTaBNEHHON
uenu (oTpuuaTtenbHasi CBsi3b BKIOYe-
Ha) MOXHO 3anucaTb MaTeMaTUYeCKUM
BbIpaXXeHUEeM, Nerko npespalaemMbiv
B KOMMbIOTEPHYO NMporpammy Ans ge-
MOHCTPaLUN MpUHLMNA KOMMYHMKa-
uMm. 3ameTuMm, CMbIcroBasi COCTaB-
nsawLwasa coobLeHns onyckaeTtcs, Tak
Kak 3agava MoAenupoBaHus 3akrtove-
Ha He B OTPaXeHWUU coaepKaTenbHON
CTOPOHbI, @ B A€MOHCTPaLUnN NpUHLK-
na MHOpMaLMOHHOrO 0OMeHa.

Cnenys paccyxaoeHusiM, CBSi3aH-
HbIM C NPOSIBNIEHNEM AManeKkTU4eckon
npupoabl B NMOArOTOBKE WHGOpMaL-
OHHbIX MPOAYKTOB WU WX BOCMPUATUEM
notpebutensmu, obpaTMmcs Kk Hay4dHo

3MepepmatoyHas  yHKUMS  Mocrenosa-
TENbHO COEAMHEHHbIX 3BEHbEB paBHa Npon3Be-
OEHUI0 nNepefaTodHbIX YHKLMIN KaXX40ro 3BeHa
(nntoc B 3HameHaTene COOTBETCTBYET OTpuLa-
TenbHOW 06paTHOW CBSA3U, @ MUHYC — MOMOXK-
TENbHOW).
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[OKa3aHHbIM 3P FEKTUBHBIM  FrOMe-
octatnyeckum mogenam. OCHOBHON
LUMPOKO PacrnpoCTPaHEHHOW KOHCTPYK-
uMen, BonnoLwjawlen ynpasneHue
0ObEKTOM, SABMAETCSH KOMMEHCAaLNOH-
HbI rOMeocTaT C HaacTpownkon [5; 27].
CTpykTypa Takom cuctembl (puc. 5)
obecneynBaeT BbICOKY YCTONYMBOCTb
K BHELUHUM WM BHYTPEHHMM MOMEXaM,
NMo3TOMYy €ee HasblBalT «MHopMaLm-
OHHOW eguHNLUENn XusHm» [4; 5; 27].

B ocHoBe wmogenn B nepByko
ovepenb NEXMT MPUHUMUN «rOCMoACcTBa
TOHKOro Hag NIIOTHBIMY (NPUHLMN Npu-
YMHHOCTK), T. €. MHOPMALMNA O KaKOM-
nnbo cobbITUK NepBMYHa, a ee obpa-

0oTka M goHeceHne Ao noTpebutens
BTOPWUYHbI. Bo-BTOpPbIX, MCMNOMb3yeT-
Csl MPUHLUMN MONSAPHOCTU, B-TPETbUX,
npyvHUMN rapMoHun. B uncnonHenun
rnaBHon dyHKkUMn CMU — noHeceHunn
MHpopMaumm 0O NpUeMHMKa cornac-
HO LIeNnM KOMMYHMKaLMM — OTpakaeT-
Csl OuanekTuyeckas npupopa: [LBOW-
CTBEHHOCTb BNUsIHMA Ha cyObekTta
(MHa4e nonApHOCTL), NpoayLumMpyoLwas
BHYTpeHHee npoTtuBopevne CMW [28].
[apMOHUYHOE co4veTaHne MnpOoTMBOMO-
NOXHbIX BAUSIHUI HA OObEKT-NPUEMHUK
NO3BOSISET COXPaHATb LENOCTHOCTb.
KomGurHauusa paspbiBOB CBSA3M C
MOMOLLIbIO  YCTAHOBMEHHbIX KOMMYyTa-

Bxogaoe coobmenme

K6 ™. K7
P

Hadopuarop 1 Hadopuarop 2
TNeEad CTOPOHA MMpAaEad CTOPOHA
L] |
K4 K3

Obgext-
TIPHEMHHK
UHpOPMALTHI

_./F/
K8 j & P
€3YNBTAT

Puc. 5. TomeocTtatnyeckaa mogenb CMU c ynpaBnsiowen
HaacTpourKon («MHopMaLMOHHasA eauHULLA XKU3HUY)
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TOPOB MeXAy KOMMNOHEHTamu (NPsIMbIX,
0o6paTHbIX, NEepPEeKpPeCcTHbIX) Co3naeT B
cucTtemMe pasnnyHble KpUTUYeCcKue co-
CTOAHNA (Tak HasblBaeMble OpraHusa-
LUMOHHbIE MaTonormm u Katactpodbl).
Ha cxeme MOXHO NpoaeMOHCTPUPO-
BaTb BO3MOXHbI€ SIBMEHMS, Hapyluas
MHOPMAaLIMOHHbIE CBSI3M C MOMOLLbIO
pa3MblKaHUs KINOYeN: LWOK — pa3phbiB
o6paTtHon cBasmn (knoun K4, K5, K8),
napanMy — paspbiB MPSIMON CBA3N
(kmoum K1, K2, K3), konnanc — Hapy-
LEeHMEe MNEepPEKPECTHON CBA3M (KMoun
K6, K7). MoxHO nerko oObsCHWTb
cnoco® goBedeHust  ynpasrsieMomn
CUCTEMbI OO COCTOSIHMSA «30MOM» (OT-
KNIOYMTb NPAMY0 U obpaTHYK CBA3b
y ogHoro u3 ucnonHutenen: K2, K4
unun K3, K5), a Takke npeBpatuTb CO-
nepHUKa-nCcnonHUTens B «catennutay
(moctaTovHO «Ledy» HepaBHOMEPHO
3arpy3uTb UCMOMHUTENEN 3a0aHNAMN).
Mwucecus aTon mMogennm — KOrHU-
TMBHas (No3HaBaTenbHad), 4YTo OaeT
BO3MOXHOCTb 0€3 TOYHbIX Pac4yeToB U
[0oKas3aTenbCTB BbICTPOUTb MPUYUHHO-
CNEACTBEHHYH LieMb MHOIMMX SIBNEHUN
B mMaccmeama u OObACHUTb MeToAbl
BegeHns MHMOOPMAaLNOHHON BOWHbI.
Kak  n3BecTtHo, WHGOPMaLMOHHOE
OopyXme — camoe paspyLumTenbHoe
CpeacTBO BO BCe BpeMeHa.
3aknrueHue. B HacTosLen
cTaTtbe cAenaHa nomnbiTka npeacra-
BuTb CMW romeocTtatnyeckom cucrte-
mon. OcHOBHas naes 3akroyaeTcs B

ee 0cobon CTpyKType, MO3BOMAIOLLEN
yCcTaHaBnNuBaTb roMeocTas — [uHa-
MUYEecKOoe MOCTOSIHCTBO MapameTpoB,
YHKUMA 1 OpYrux XapakTepUCTUK,
peanun3oBaTtb yrnpasfieHNne OObEKTOM-
peunnMeHToM [BYMS MoACcMCTEMaMm
C MNPOTMBOMONIOXHLIMU UHTEpecamu.
Opyrmmmn  cnosBamn, HeOTbeEMIIEMbIM
KayeCTBEHHbIM  CBOWCTBOM  Takomn
CUCTEMbI ABMSETCA HanMyne BHYTPEH-
Hero npoTMBOPEYNs, MO3BOSIAKOLLENO
COXpaHATb YCTOMYMBOCTb, FAapMOHWUY-
HOCTb, a0anTUBHOCTb.

FomeocTaTnyeckoe MoaenupoBa-
HMe NpPUMEHsIeTCs BO MHOMMX Uccneno-
BaHUSAX: TEXHNYECKUX, OMONOrnYecKmnx,
MEANLMHCKNX, 3KOHOMMUYECKMX W Mp.
B nowucke 3akoHOMepHOCTeN npoTeka-
HUA KOMMYHUKALMOHHbLIX MNPOLECCOB,
Ha Haw B3rnsaq, JaHHas KOHLUenuus ¢
ncrnonb3oBaHnem opm mMoaenMpoBsa-
Hust CMW kak aBTOMaTU4YE€CKUX CUCTEM
BHOCWUT MOMe3HbI BKag B MO3HaHWe
npupoabl MHOOPMaLMOHHOIO BO3aeMn-
CTBMSI Ha 4enoBeka, MO3BONSIeT pac-
KpbITb MexaHu3Mbl BedeHusi MHJGOop-
MaLMOHHOW BOWHbI M HAWTWU CNocoObl
NHGOPMAaLIMOHHOM 3aLUUThI.

dopmanbHoe onucaHue npouec-
ca npeobpasoBaHus MHdOpMaLMM C
NMOMOLLLbIO MaTeMaTUYeCKOro annapaTta
TEopun aBTOMaTUYECKOro yrnpaBneHunst
(perynupoBaHusa) [aer BO3MOXHOCTb
aHanmaupoBaTb  PYHKLNOHMPOBaHME
CMW ¢ npuMmeHeHMEM KOMMbIOTEPHOrO
MOAENNPOBaHMSI.
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