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The article deals with the basic theories of social development from the
perspective of philosophy of science. The three main scientific paradigms (classic,
nonclassical, postnonclassical) are analized, their basic patterns are displaied.

From the perspective of non-linear thinking the essence of contradictions
resulting from the existence of two models of the evolution of the world: physical
(thermodynamics) and biological (darwinism) is revealed, as well as its impact on the
community development model. It is proved that the methodological solution of this
contradiction perhaps in postnonclassic science, namely the theory of self-
organization. From this point of view as the end state is negated by chaos and
eshatologicnosti understanding of social development.
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THE PROBLEM OF SAFE ECOLOGICAL INTERACTIONS BETWEEN HUMAN-
DIMENSIONAL ENVIRONMENTS AND TECHNICAL SYSTEMS BY EXAMPLE OF
COMPLEX SYSTEM «DRIVER/PERSON-CAR-ENVIRONMENT» IN THE ASPECT OF
THINKING IN COMPLEXITY

"Complex systems - CHALLENGE
the art of the researcher"”
H. Haken

Abstract. Purpose. The aim of the work is to investigate the possibility of a
non-traumatic connection of different classes’ systems “driver/person”[D], “car” [C],
“environment”[E] into a single macrosystem “driver/person—car—environment”[D—C—
E] for road safety. Research Methodology. The study of the key provisions of the
road-safety problem of the complex system "driver—car—environment" [D—C-E] is
considered in the context of the basic principles of post-non-classics and "thinking in
complexity". Results of the study. For the first time, the concept of a complex
macrosystem of a new type is introduced, connecting systems of different classes as
independent "whole" on the basis of the conceptual model of post-non-classical
"whole in a whole". It is hypothesized that the main cause of the accident is a certain
incompatibility within the macrosystem" [D—C—E] of the systems [D], [C], [E]
connected in it in terms of membership in different classes (1), which causes the
emergence of a critical difference / critical threshold for the interaction of complex
systems of different classes (2). The practical importance of the study. The growth
of road traffic accidents is formed by the joint interaction of “different-quality”
systems [D], [C], [E] into a single macrosystem. The new quality of the macrosystem
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[D-C—-E] is determined by the nature of the bonds and the emergence of
consistency/or mismatch between different integrity in a single macrosystem.
Conclusions and prospects for further scientific research. It was established the
need to accept a safety paradigm as a scientific branch on the basis of the
methodology of non-traumatic/ecological connection without combining the
multiclass subsystems into a single macrosystem with a mega-control.

Keywords: driver, car, environment, "whole in a whole", safety paradigm,
thinking in complexity, openness, non-linearity, self-organization, human-
dimensionality, order parameters, critical difference/critical threshold

Introduction

Despite the different levels of motorization and operating conditions, the
number of accidents per 100 cars is not significantly different from country to
country. The authorities and experts from all countries are trying to solve the
problem of road safety adopting narrow professional, subjective methods (improving
the intelligent systems of driving and road network, driver training, etc.) These
attempts do not affect the number of accidents, but only reduce the severity of
accidents by improving passive safety. Irrespective of variety approaches to the
investigation of a complex [D—C—E]-type macrosystem, this road safety problem has
not been solved and remains relevant for all countries. The proclamation by the UN
General Assembly of 2011-2020 as a decade of action to ensure road safety shows
that this is a serious problem of international development, requiring to be dealt
with urgency.

Ukraine has extremely low road-safety ratios, which leads to significant human
and economic losses due to road fatalities and injuries. On June 22-23, 2017, the 1st
International Congress on Reforming the Management System of Road Safety in
Ukraine was held in Kyiv under the motto: "Safe roads for life." As had been noted at
the Congress, fundamental shifts in the security philosophy are required to increase
road-safety ratios in Ukraine and the world. This will contribute to the formulation
and use of the systems road-safety guidelines in decision-making process of
Government and public.

We still don't have methodological framework on which the effective theory
and expert opinion of road-safety issues will be based. In existing approaches and
principles developed to ensure road safety, we cannot see unanimity of views and
methods applied by specialists working in this field. This is primarily due to the fact
that the road-safety paradigm has not yet been adopted in the academic world.
Often, road-safety researchers and developers use such poorly defined terms as
"risk" (probability theory), "catastrophe" (catastrophe theory), ‘"reliability"
(reliability theory), "damage" and "vulnerability", which often leads to confusion in
their practical application. It is not clear what from this list (risk, catastrophe,
reliability, vulnerability or damage) is the very definition of core item of ensuring
security. All these using terms were taken from different areas of science without an
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integrating principle. At present, the scientific methods of inquiry based on such
terminology are self-contained and methodologically poorly integrated. Mismatch of
methodologies, in our opinion, is the major obstacle to the development of general
principles of the theoretical basis and the elucidation of a holistic picture of road-
safety.

It seems that the post-non-classic science and modern complexity theory
("thinking-in-complexity" concept) should articulate an authoritative position in this
matter, since it allows us to see the problem in a complex manner and
interconnection of many systems and processes. The problem of the security of a
complex macrosystem [D—C—E] has not yet been the subject of a separate, in-depth
and systematic study in context of the basic "thinking-in-complexity" concept. The
relevance of the problem and inadequacy of existing development necessitated our
research.

This article is first focused on the methodological aspects of the improvement
the security of a complex [D-C—E]-type macrosystem from the perspective of
"thinking-in-complexity".

Literature review

There are two leading trends in modern automobile industry to improve the
design of vehicles and the entire [D—C—E]-type macrosystem including to ensure its
safety. Both tendencies are toward to reduce the influence of the human factor. In
this, the former is reflected in a decreased driver role in the system, in the hope that
human factor, as the main cause of the accident, would thereby be eliminated by
transforming the [D—C—E]-type macrosystem in [C—E]-type, which excludes attention
to a driver, but preserves, and sometimes exacerbates, the safety problem.
However, now it takes place at the level of another macrosystem [P — a person, not
a driver] — [C-E]. On March 13, 2017, the popular American magazine "Wired"
published an article under the paradoxical heading " TO MAKE US ALL SAFER,
ROBOCARS WILL SOMETIMES HAVE TO KILL”. The essence of the article is that even
the autopilot could not fully ensure the safety of a person, although it is expected,
that it will significantly increase the level of security. No matter how often we talk,
for example, within the BMW «Alive Geometry» concept, about self-driving car and
no matter how convincingly slogan "the car and the driver are companions" sounds;
we have to admit that "car will be digital driver", and therefore in general
algorithmic. And in that capacity it would be more appropriately classified as
"program-driving" than the "self-driving" vehicle.

Program-driving cars will become safe once program-controlled pedestrians
appear on a road. The number of ways to violate traffic rules is so great that it is
hardly possible to train a computer to react to them all. On the other hand, under
pressure of vehicle-to-population ratio a significant part of drivers operates worse
than the autopilot.
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The second tendency does not exclude a person from the system, but involves
monitoring of driver's psychophysiological state. Leading manufacturers offer a
number of monitoring systems for control the pulse, blood pressure, emotional
state, degree of fatigue and driver's concentration on the road traffic.

There is no the unequivocal correlation between the "grade" of vehicle
automation and the number of accidents. More than 30,000 people die every year
in road accidents only in the United States in conditions of well-organized traffic and
the quality of the vehicles involved. Worldwide, it's more than a million.
Mechatronic systems significantly reduces the severity of accidents by prevention
the driving errors (active safety) and weakening the traumatic effect (passive
safety), but does not affect their number as such. This increases the "rigidity" of the
environment and adds to the burdens on man and nature.

Another trend is the change in the traditional transport system as a whole.
English explorers Kingsley Dennis and John Urry in 2009 predicted a rapid
transformation of the traditional transport system, which, in their opinion, now is in
the position of "self-organized criticality," into a "post-car system" that has several
scenarios of implementation [5]. William Clay "Bill" Ford Jr., President, CEO and
Chairman of Ford Motor Company in 1999-2006, stand in solidarity with this idea. In
an interview given to "Wired", Ford noted the urgency and importance of an early
solution to the problem of road safety. "If we do not develop a transport model that
is very different from the current one, the problem will not be solved," he said.

Recently, entirely different post-vehicle systems, such as HYPERLOOP by Elon
Musk and SkyWay String Transport project by Anatoly Yunitskiy, have been actively
developed and, according to experts, road safety could grow 100 times.

The evolution of [D—C—E]-type macrosystem’s complexity has passed through
the following stages. At the initial stage, the car was designed as a product or as
engineering implementation of self-propelled apparatus idea. With the
development of mechanics, electronics and information technologies, car is
perceived as mechatronic system ("mechatronics" term introduced by Tetsuro Mori,
"Yaskawa Electric", 1969), the designing of which requires careful coordination of
heterogeneous components that will work in aggregate. Mechatronics describes the
patterns of mechanical systems operations controlled by microprocessor facilities.

Further the complicated man-machine system (V.S. Stepin, 1989) [17], which
was later expanded to a complex socio-technical systems (V.G. Gorokhov, 2016) [3],
becomes study and design subject in post-non-classic science. In the research and
design such a system, should take into account external to the technical system
factors of social and natural environment. At the present stage, explorers consider
cyber-physical systems (K. Mainzer, 2016) [11], through which complex socio-
technical (largely self-controlled) systems could be modeled. The basis for
understanding of self-organization and emergence in such systems is the
mathematical theory of complex systems and non-linear dynamics.
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Methodology

Prof. Dr. Klaus Mainzer, commonly referred as a researcher of complexity with
a focus on complex systems, algorithms and artificial intelligence in science and
society, emphasizes that the methodology of complexity is applicable to systems of
different matter, since this is "an interdisciplinary methodology to explain the
increasing complexity and differentiation of forms by phase transitions."
Understanding the principles of assembling of parts into a sustainable evolutionary
whole, the principles of non-linear synthesis, one can choose and design a system
with desired properties as an integral unity and foresee unforeseeable, at least in
engineering practice. "In engineering science, we should aim at self-organizing
systems with controlled emergence of new appropriate features. By detecting global
trends and order parameters of complex dynamics, we have the chance of
implementing favorite tendencies. By cooperation in complex systems we can make
much more progress in choosing our next steps. Cooperation in complex systems
supports deciding and acting for the sustainable future of a complex world"[22].

Article seeks to describe the methodology of studying a complex [D-V-E]-type
macrosystem in the context of the basic principles of the post-non-classical science
and "thinking in complexity" concept. The purpose of the study is to establish that
[D—C—E]-type macrosystem is a complex structure, connecting systems of different
classes as distinctive "whole", to show its openness, self-organization, human- and
psycho-dimensionality, non-linearity of development and instability [2]. We believe
that the principle cause of the road-accidents is not a "human factor" (as accepted
by most researchers), but a certain incompatibility between such units, connected
within the [D—C—E]-type macrosystem and belonging to different classes, as open
non-linear system (ONLS) "Driver", closed linear system (CLS) "Car" and ONLS
"Environment" (1). We note the critical difference of dissimilar complex systems in
course of their interactions (2).

We introduce the concept of a new type of macrosystem, which includes
systems described below. These components of the macrosystem are characterized
by structure and organization. Systems are classified as "simple/complex",
"opened/closed", '"self-organizing/ non-self-organizing", "linear/non-linear",
"accomplished/becoming". The macrosystem itself is characterized by connections
between systems/parts/elements, it has macro- and micro-levels and the controlling
parameter.

There are two levels in the structure of the [D—C—E]-type macrosystem:

- a macro-level, at which, firstly, systems of different classes [D], [C], [E] are
connected to a single [D—C—E]-type macrosystem, and, secondly, these systems of
different classes are considering not within a "part-whole"-concept (or as part of
one whole) but as distinctive "whole", included in a single [D-C—E]-type
macrosystem (according to the conceptual model of psychosynergetics " whole in a
whole");
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- a micro-level, at which separate systems / "whole" [D-C-E]-type
macrosystem are existing. There is a synergy of micro- and macro-levels of the [D—
C—E]-type macrosystem, where the very designation of the "micro" and "macro"
becomes uncertain and conditional.

We believe that the macro-level can be regarded as a distinctive whole
system formed by interaction of different combined systems depending on their
activity rate and leading to the mobility of the control parameter’s manifestation,
which has not been described by anyone. The components of the macro-level in
synergetics are called "order-parameters". The "whole", in which the characteristics
of the controlling parameter are manifested, controls the other integral parts that
constitute it. The behavior of the [D-C-E]-type macrosystem depends on the
behavior of the connected systems, and the behavior of the connected systems
depends on the class of theirs. The system class dictates the specific of system
behavior.

When connecting systems to the [D—C—E]-type macrosystem, a mega-level
appears —the "control parameter" of connecting product of the three systems [D],
[C], [E] manifests itself in the floating mode (can be any of the 4 systems).

The "order-parameter” (OP) in the H. Haken’s "synergetics" means the very
slow changing "eternal" variables of the mega-level that function as order-
parameters of underlying macro-level. By smoothly varying the OP, it is possible to
change the system of the lower levels. The "whole in a whole"-concept takes
account of the existing degree of their inadequacy and the possible degree of
adequacy that could be obtained in the design of the car.

The degree of adequacy / inadequacy or matching / mismatching of the class
of systems entering into the [D—C—E]-type macrosystem becomes the criterion for
estimating the critical difference / critical threshold of adequacy, and therefore for
safety / injury rate and resource-saving.

The concept of the critical threshold (I. Prigogine) / critical difference (H.
Haken) is a certain criticality as some state, the "phase-transition" point reached by
the system in its states, typified by the selected indicators. The achievement of this
point by the system leads to a quantum leap of the system status or behavior, both
positive and negative. In our case, this is the degree of adequacy / inadequacy of the
systems [D], [C], [E].

This gave an impulse to the development of methodology for investigating the
interaction of systems of different classes: firstly, a "Driver" — an open non-linear
self-organizing human-dimensional system; secondly, a "Car" — a closed linear
system; and, thirdly, the "Environment" — an open non-linear self-organizing nature-
dimensional system (2009-2016). None of the general scientific methodological
approaches (structural, functional, holistic, elemental, systematical, cybernetic,
ecological, synergistic) reflecting multiclass nature of assembling systems and
consider them in terms of "whole in a whole"-concept. This is the same problem of
instrumentality formalization the [D-V—E]-type macrosystem inquiry and design.
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Besides the foregoing, human- and psycho-dimensionality suggests that this
environment differs from the natural one, i.e. ONLS (human-dimensional) # ONLS
(nature-dimensional). At the same time, the car (C) as an automated system, by
definition, belongs to closed linear systems (CLS). As a result, we obtain a
macromodel: ONLS (human-dimensional) — CLS — ONLS (nature-dimensional) or [D—
C-E]. The range of system differences determines the emergence of the critical
threshold 1 for ONLS and CLS and critical threshold 2 for ONLS (human-dimensional)
and ONLS (nature-dimensional). This is demonstrated by a comparison of their
models and principles of behavior.

Applying the psycho-synergic conceptual model "whole in a whole", including
the "non-linear whole in the non-linear whole" (variant: "environment in
environment"), for a case of analysis the behavior of the [D—C—E]-type macrosystem
is based on the premise that the conceptual model "whole in a whole" admits the
possibility of the existence of one "whole" in the composition of another "whole" in
different modes, including a non-linear "macro-whole". The difference between this
formulation of the problem of the newest holistic (alpha-holistic) (2005) [6,7] from
the "new holistic" by S.P. Kurdyumov and co-authors (1994) [8] is that the
Kurdyumov’s model retains the "part-whole"-relativity, introducing a new
understanding that the whole "it is neither more nor less than the sum of parts, it is
gualitatively different" [8]. The "whole in a whole"-concept will allow to include
relations in the "non-linear whole in non-linear whole"-mode both without influence
and interaction, and with different degrees of latter. Such a model allows us to go
beyond the "part-whole" dichotomy or reduction to elements (reductionism), and
also partly beyond the boundaries of the "new holistic" [8], which preserve the
"part-whole" worldview, since considering "the dependence of methods
topologically correct united structures and acceleration of "whole" evolution"[8].

Results

The fundamental provisions for solving the complex [D—C—E]-type macrosystem
safety problem have been developed within the context the post-non-classic science
principles and "thinking-in-complexity" concept.

For the first time, the concept of a complex macrosystem of a new type is
introduced. It is shown that this type of macrosystems connecting systems of
different classes as distinctive "whole" on the basis of the conceptual model of post-
non-classical "whole in a whole". The post-non-classical stage of the science
development and "thinking in complexity" allowed to take into account the
multidimensionality and multiclass nature of the systems entering into the [D—C—E]-
type macrosystem. An initial incompatibility of systems founded: a "vehicle" as a
"linear" system, which is characterized by the "part—whole"-dichotomy; "man" and
"environment" as open, non-linear, self-organizing systems, which is characterized
by the "whole in a whole" concept. For open, non-linear, self-organizing systems
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(ONLS) in post-non-classic and "thinking in complexity" fundamentally different
principles and behavioral features are shown in comparison with linear and closed
ones.

It is shown that the [D—C-E]-type macrosystem is complex, it is characterized
by openness, self-organization, human- and psycho-dimensionality, non-linearity of
development and instability. It was hypothesized that the main cause of the road-
accidents is not a "human factor" (as accepted by most researchers), but a certain
incompatibility between such units, connected within the [D—C—E]-type
macrosystem and belonging to different classes, as open non-linear system (ONLS)
"Driver", closed linear system (CLS) "Vehicle" and ONLS "Environment" (1) and the
emergence of a "critical difference" in the interaction of such complex systems of
different classes (2).

It was shown that none of the general scientific methodological approaches
(structural, functional, holistic, elemental, systematical, cybernetic, ecological,
synergistic) reflecting multiclass nature of systems, assembling [D—C—E]-type
macrosystem, and consider them in terms of "whole in a whole"-concept.

It was established the need to accept a security paradigm as a scientific
branch on the basis of the methodology of creating a model of a non-
traumatic/ecological connection without combining the multiclass subsystems into a
single macrosystem with a "mega-control". The basic idea is to take into account the
"critical difference" between a human-dimensional and/or psycho-dimensional
system [D] and a system of movement, in this case a "car", accounting for the
fundamental difference in the systems entering into the [D—C—E]-type macrosystem.

Discussion

The main idea of this work is the study of the [D—C—E]-type macrosystem,
considering the fact that it includes systems of different classes. In terms of post-
non-classic science, there are: closed linear systems (vehicle); open non-linear
human-dimensional (V.S. Stepin) [16, 17] and psycho-dimensional self-organizing
systems/environments (l.V. Ershova-Babenko); open non-linear self-organizing
systems (nature). The paper suggests a hypothesis about the impact of the system
class on safety and the need to take into account the degree of matching /
mismatching of the class of systems entering into the [D—C—E]-type macrosystem
and proposed the conceptual model of psychosynergetics "whole in a whole" (I.V.
Ershova-Babenko) [6, 7] as the most adequate in the methodological aspect. The
"whole in a whole" or "environment in an environment" concept allows us to
consider human- and psycho-dimensionality as a factor affecting safety, not through
automation (since it adds to the burdens on man and nature (N. Taleb) [18]), but
through the methodological matching of the "openness/closure" parameters of the
assembling systems. This concept will also allow to take into account the existing
degree of inadequacy of systems [D] and [C] and the possible degree of adequacy
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that can be obtained in the design of the car. In the paper, it is proposed to
investigate the [D—C-E]-type macrosystem from the standpoint of the conceptual
model "whole in a whole", since it deals with the interaction of "heterogeneous"
integrities (driver, vehicle, environment). Defining the type of integrities relationship
("whole in a whole", "complex in a complex"), the new quality of the "whole" [D—C-
E]-type macrosystem is determined by the nature of the communications and the
emergence of matching/mismatching between different integrities.

For open, nonlinear, self-organizing systems (ONLS) in post-non-classic,
fundamentally different principles and behavioral features are shown in comparison
with linear and closed ones.

In accordance with this idea, a new post-non-classical interpretation of a
complex [D-C—E]-type macrosystem is proposed and takes the following form: [C™-
E], where such a changes of the vehicle quality vehicle and the type of relationship
within the macrosystem are implied so they become a "friendly interface" and the
ncfon component is treated as a "vehicle", designed to fulfil the requirements of the
"driver’s" human- and psycho- dimensionality, the advantages and weaknesses of
latter. Then, by regulating the degree of matching (critical difference), one can
influence safety in a fundamentally new way - by approximating the consistency of
system behavior in terms of "openness/closure", "linearity/non-linearity", and their
assembly. Traditionally, the design is aimed at creating an automated system [C—E]
(3), which excludes attention to the person, but preserves, and sometimes
exacerbates, the safety problem.

We propose to use the post-non-classical conceptual model "non-linear whole
in non-linear whole" by prof. I.V. Ershova-Babenko [6, 7], in which both non-linear
"wholes" and their combinations and the hyper-system can become and become a
mega-level that fulfills the function of the "control parameter" of hyper-slow
variables according to H. Haken. In [6, 7], the notion of a "floating" regime of the
"control parameter" was introduced to emphasize that the evidence of this
parameter, its "perceptibility" are not continuously fixed, although they can be
detected by changing the scale of the examination and reaching an adequate scale.

The interaction of core meanings (the semantic kernel) of this work can be
organized on the basis of Platonic solids, using the knowhow of the researcher V.B.
Yezersky [6], the author of #AlphaGravity. Platonic solids are convex polyhedrons, all
faces of which are congruent, regular polygons. Only five solids meet those criteria,
as this was proved by Euclid: a regular tetrahedron, cube, octahedron,
dodecahedron and icosahedron. Four of them personified four classical elements or
substances: tetrahedron is associated with "fire", cube with "earth", icosahedron
with "water" and octahedron with "air". The fifth polyhedron, the dodecahedron,
symbolized the "whole universe". This work and its 12 key words correspond to the
icosahedron, a body limited to twenty polygons; the regular icosahedron is bounded
by twenty equilateral triangles. Revealing the opposition of conceptual pairs, the
conflict energy begins to work for the creative one, non-destructive element of the
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systems interaction in the [D—C—E]-type macrosystem, otherwise, when the "critical
difference"/"critical threshold" is reached between the conflicting pairs, the
destruction of the macrosystem is inevitable.
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Conclusion

The results of our research suggest that the [D—C—E]-type macrosystem is an
open, complex, non-linear, unstable system in which self-organization processes
occur. To ensure the safety of the [D—C—E]-type macro system, it is necessary to take
into account the role of post-non-classical macro- and mega-modeling in the
presentation of the familiar "driver-vehicle-environment" [D—C—E] system from the
current scientific positions in aspect of the "whole in a whole" concept. In addition,
it should take cognizance of new interpretation of the macrosystem "integrity"
through the multidimensionality and inherent conflict of its constituent
components. As a result, we obtain a (Open-Closed-Open)-macromodel, in which
openness, self-development and self-organization prevail. With the exclusion of
human, this prevalence is lost. Formally, there is an equilibrium in which there is no
human. Nature and machines coexist perfectly, but this is another civilization.

Recommendations

A new [C—E]-type macrosystem will ensure and improve the level of safety
for a driver by:

1) reduction of the "critical difference"” due to the rate of class
matching/mismatching of systems being combined into a macrosystem;

2) the approach organization level of the macrosystem to the characteristics
of the human psycho-dimensionality, since this will ensure its safety, allow
maximum intensification of human-dimensional and transport processes by using

60



dinocodis Hayku: Tpamuiii Ta inHosaitii, 2018, Ne 1 (17)

their natural capabilities in accordance with the methodology of psychosynergetics,
post-non-classics;
3) adaptation of resource-saving technologies, for example, the type of Sky
Way string transport concept (levels of energy, ecology, information, comfort etc.);
4) taking into account not only the advantages, but also the "weakness" of
this "-dimensionality", which is also included within the indicator "the degree of
matching between systems assembled to a [CfD—E]-type macrosystem" [2].
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AHHOTALUMUA

foHuapoBa O.E. Mpobnema 6e3onacHbIX 3KONOrUYHbIX B3aUMOLENCTBUMA
YeNI0BEeKOMEPHDbIX Cpea, U TEXHUYECKUX CUCTEM Ha NMpUMepe C/I0XKHOMU CUCTEMbI
«BoauTenb/uyenoBeK- aBTOMO6UAb-cpeaa» B aCMeKTe MbllUAEHUA B CIOXHOCTU

Llenbro pabomel sensemcsa ucciedo8aHue 803MOXHOCMU HEMPABMAMUYHbIX
3K0/102UYHbIX 83aumodelicmauli cucmem Pa3HbIX KAACCO8 MAKUX, KAK «800UMeEsb»
[B], «asmomobunv» [A], «cpeda» [C] 8 eOuHol  makpocucmeme
«800umMesnb/yenos8eK—asmomobusib—oKpyHcarouas cpeda” [B-A—C] 0114
obecneveHus b6e3onacHocmu O00POHCHO20 0sUMCEHUS. Memooonoaus
uccnedosaHusa. MccnedosaHue Kawuessvix rnosaoxceHuli npobaemsl 6eszonacHocmu
cnoxHoOU cucmemol «8odumesno—asmomobune—cpeda» [B-A—C] nposedeHo 8
KOHMeKcme OCHOBHbIX MPUHYUMNO8 MOCMHEKAACCUKU U «MbIUWAEHUA 8 CIOHHOCMUY.
Pesynemamel  uccnedoeaHus.  Bnepsble  88edeHO  roHAmMuUe  C/A0MHOU
MaKpocucmemsl HOB8020 muna, coeduHsAwel cucmemsl PA3HO20 KAACCA KAk
camocmosmernbHble  «uyenble»  HA ~ OCHOBE  KOHUenmyasnbHolU  moodenu
MOCMHEKAACCUKU «uyesnoe 8 uyesom». Beidsueaemcsa auriomesa, 4mo 21a8HOU
npu4uHol ATIl saensemca onpedeneHHAs HECOBMeCmuMoCmb 8 pPaMKax
mMaKkpocucmemsl [B=A—C] coeduHaemeoix 8 Heli cucmem [B], [A], [C] no nokazamenam
NPUHadAextHocmu K pasHeiM Kaaccam (1), umo obycnasnusaem B803HUKHOBEHUE
KpumuyecKkoli pa3HoCmMu/Kpumu4yecko2o nopoa2ad npu 63aumooelicmeuu Cr0MCHbIX
cucmem pasHoz20 Kaacca (2). Mpakmuyeckaa 3Ha4yumocme uccnedosaHus. Pocm
0opoxcHO-mpaHcrnopmHsix npoucwecmsuti (ATI) popmupyemcs coemecmHbIM
e3aumodelicmsuem cucmem [B], [A], [C] 8 eduHOl maKpocucmeme. Hosoe Kayecmeo
makpocucmemol [B-A—C] onpedenaemca xapakmepom cesAsell U 803HUKHOBEHUEM
c02/1aco8aHHOCMU / UAU pAcco2aaco8aHUEM MeXOY Pa3AUYHbIMU Yea0CMHOCMAMU
8 eoduHoli makpocucmeme. BbieoOdbl u nepcnekmuebl OanbHelUWUX HAYYHbIX
uccnedosaHuli. Cmasumca 80onpoc o0 Heobxodumocmu npuHAMUA napaouzmel
6esonacHocmu KaK Hay4yHol ompacnu Ha 6ase memooono2uu
HempasmMamu4yecko2o CcoeOUHeHUA cucmemMm Pa3HO20 KAAcca 8  eOUHYH
Makpocucmemy.

Knrouesobie cnoea: sooumesns, asmomobussb, OKpyxHarow,asa cpeda, «yesnoe 8
uesom», napaduzama 6e3onacHOCMu, MblWsaeHUe 8 C/A0HHOCMU, OMKPbIMOCMb,
HenuHellHoCMb, CaMOOP2aHU3AYUA, Yes108eKOMEPHOCMb, napamempbl MopAOKa,
KpumuyecKkasa pasHuya/ kpumuveckuli nopoa
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PE3IOME

foHuapoBa 0O.€. npobnema 6e3neyHUX EKONOriYHUX  B3AEMOAIMN
NYAUHOMIPHUX cepeaoBULL, Ta TEXHIYHUX CUCTEM Ha NPUKNAAi CKNagHoOI cuctemu
«Bogain/nopgnHa — aBTomobinb - cepegosuLLe» B aCNeKTi MUCNEHHA B CKNaAHOCTI

Memotw pobomu € OOCNIOIEHHA  MOMAIUBOCMI  HEMPABMAMUYHUX
eKos02iYHUX B83AEMOO0Iill cucmemM pi3HUX KAacie makux, AK «eo0ili» [B],
«aemomobine» [A], «cepedosuwe» [C] 8 eOuHili makpocucmemi «800ili/n0duHa—
asmomobinb—cepedosuwe” [B—A—C] 0n1a 3a6e3neyeHHA be3neKku 00POHHLO20 PyXy.
Memooonozia 0ocnidxceHHA. [lOCNiOMEeHHA KA4o8UX 070K eHb npobaemu
b6e3neKu cknadHoi cucmemu «800ili-aemomobine-cepedosuuie» [B—A—C] nposedeHo
8 KOHMeKCcmMi OCHOBHUX MPUHYUIMI8 NMOCMHEKAACCIKI i «MUC/AeHHA 8 CKAAOHOCMI».
Pesynomamu 0ocnioxceHHA. Bnepwe sgedeHO NOHAMMA CKAAOHOI Makpocucmemu
HOB8020 murly, wo 3'€0HYE cucmemMu Pi3HO20 KAacy AK CamMoCMmIilHi «Uini» Ha OoCHOB8I
KOHUenmyasbHoi Mooesi MOCMHEKAACUKU «uine 8 uinomy». byno eucyHymo
2imomese, wo 20708HOKW npuyuHoro LTIl € nesHa HeCyMmiCHiICMmb 8 pPamMKax
makpocucmemu [B-A—C] cucmem [B], [A], [C], wo 3'€OHytombcsa 8 Hil, 3a
MOKA3HUKAMU MpUHAnextHocmi 00 pi3HUX Kaacie (1), ujo 3ymMoenr€e SUHUKHEHHS
KpUmuy4HOI pi3HUUi / Kpumu4Ho20 nopoaa rnpu 83aemMo0ii CKAaOHUX cucmem pi3Ho20
Knacy (2). [MpakmuyHe 3HAYeHHA 00CNiOHeHHA. 3pOCMAaHHA OOPOHHbO-
mpaHcnopmHux npuaod (ATI1) popmyemocsa cninoHoro 83aemoliero cucmem [B], [A],
[C] 8 €duHili maKkpocucmemi. Hosa Aakicme makpocucmemu [B—A—C] suszHa4yaemeocs
XapaKmepom 38'A3Ki6 i BUHUKHEHHAM y3200xceHocmi / abo Hey3200H(eHiCMI0o MixC
pi3HUMU yinicHocmamu 8 €O0uHili MaKpocucmemi. BUCHOBKU i nepcneKmusu
nooanbwux HayKosux 00cnionceHb. Cmasumescsa MNUMAHHA NpPo HeobxiOHicMb
npuliHammsa napaduamu be3neku AK HayKosoi eany3i Ha 6a3i memoodonoeil
HempasmMamu4yHo20 €KO0s02iYH020 3'€OHAHHA CUCMEM pPi3HO20 KAacy 8 €EOUHY
Makpocucmemy.

Knwuoei cnoea: 800ili, asmomobinb, HABKOAUWHE cepedosuwie, «uisne 8
uinomy», napaduama b6e3nexku, MUCAEHHA Yy CKAAOHOCMI, 8iOKpumicme,
HeniHiliHicmb,  CaMOOpP2aHi3ayisi,  MAIOOUHOMIPHICMb,  napamempu  MopPAOoKY,
Kpumu4Ha pi3Huya / kpumudHuli nopie
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