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Abstract. The growth of significance for innovative economic development of the Russian Federation determines necessity
of deeper investigation of properties and specific features of its subsystems functioning, content and forms of their inter-
action, search for increasing efficiency of control systems. The transportation system is the most important strategic link of
social and economic development of the country, one of the most dynamic, multiplicative and promising segments of the mar-
ket, which makes 12.5 % of the gross domestic product (GDP) of the Russian Federation. An analysis of transport activity
has demonstrated a smoldering recession over the last years which is accompanied by reduction of values for the most
important resulting indicators. Strategic benchmarks of developing transportation activity are objectified by the consumers’
demands not only in safe, but in comfortable life medium with high environmental characteristics and aesthetic requirements.
The satisfaction of such requirements is possible under condition of large-scale modernization of transportation sphere
with the use of breakthrough scientific and technical solutions in all segments of human activity. All this can afford ground
that it is necessary to change fundamentally an approach to investigating properties, peculiarities and factors of the transpor-
tation system development that provokes modernization of the control system for providing a balanced innovative trend and
high standards of population life quality. The results of the investigations have shown that important factors of transportation
system development are the following: fair competition, freedom of economic activity, development of market mechanisms,
corporate culture and moral values. Study of functioning and scientific approaches to balancing innovative development of the
transportation system of the Russian Federation has made it possible to create a conceptual vision and methodological
basis with due account of main principles of systems theory, self-organization and synergetics and present it in brief in the
given paper.
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IKkonomuka RPOMDbBLULIEHHOCMU

Ba)KHEHIee CTPaTErHyecKoe 3BCHO COLUAIbHO-PKOHOMHUYECKOIO pa3BUTUS CTPAHbl, OJUH U3 CAMbIX AUHAMUYHBIX, MYJIbTU-
IUIMKATUBHBIX U EPCIEKTUBHBIX CETMEHTOB PbIHKA, Ha KOTOpPbIH nmpuxoautcs 12,5 % BBII Poccuiickoit denepanun. Ananus
TPAHCHOPTHOH AESITENLHOCTH IOKa3al BSUIOTEKYIIYIO PELECCHIO B MOCIETHNAE TOIBI, COMPOBOXKIAIONIYIOCS CHIDKCHHEM 3Ha-
YCHUHI BaKHEHNIMX pe3yIbTUPYIOIUX IHoKazaTened. CTpaTeruyeckue OPHUEHTHPBI Pa3BUTHs TPAHCIOPTHOH IESATEIbHOCTU
00BEKTHPYIOTCS 3allpocaMHt MOTpeOUTeINIeH He TOJIBKO B 0€30I1aCHOM, HO U B KOM(OPTHOH cpelie )KU3HU C BEICOKUMHU JKOJIO-
THYECKUMU XapaKTEePUCTHKAMH U 3CTETHUECKUMHU TPEOOBaHUSAMU. Y JOBIETBOPEHHE TAKUX TPEOOBAHUH BO3MOXKHO MPH yCIIO-
BHU MacIITaOHOW MOJEPHHU3AINHI TPAHCIOPTHON chephl ¢ MPIMEHEHHEM MPOPEIBHBIX HAYYHO-TEXHUUECKIX PEIICHHH BO BCEX
CerMeHTaxX 4eJOBEeUEeCKOH AesTeNbHOCTH. Bee 9To maeT ocHOBaHME IS 3aKIIIOYESHUS O TOM, YTO HEOOXOUMO IPUHIIUINAIIE-
HOE M3MEHEHHE T0/IX0J1a K MCCIICIOBAaHHIO CBOICTB, 0COOCHHOCTEH 1 ()aKTOPOB Pa3BUTHUS TPAHCIIOPTHOI CHCTEMBI, YTO MPO-
BOLIPYET MOAEPHHU3AIMIO CHCTEMBI YIIPABIESHUs ISl oOecTieueHus cOanaHCUPOBaHHOTO HHHOBALMOHHOTO TPEH/Ia M BBICOKUX
CTaHJIapTOB KadecTBa JXU3HH HACENCHHUS. Pe3ynbTaTel HCCIEJOBAHWS MOKA3bIBAIOT, YTO BAXHBIMH (DAKTOPAMH pa3BH-
TSI TPAHCIIOPTHOM CHCTEMBI SIBIISIIOTCSI TOOPOCOBECTHAsI KOHKYPEHIMs, CBOOOa SKOHOMHYECKON AEATENbHOCTH, Pa3BHTHE
PBIHOYHBIX MEXaHU3MOB, KOPIIOPATUBHON KyJIbTYpPBl M HPaBCTBEHHBIX IIEHHOCTEN. M3yueHne GyHKIHOHUPOBAHHS U HAYYHBIX
MOJIXO/IOB K OOECIIeUeHHNI0 cOalaHCHPOBAHHOTO WHHOBAIIMOHHOTO PAa3BHTHS TPaHCIOPTHOU cucteMbl Poccuiickoit denepa-
UM TO3BOIMIO C(OPMHUPOBATH KOHIENTYaNIbHOE BUACHHE M METOHOJIOTMYECKHil 0a3hc C y4eTOM OCHOBHBIX MOJIOXKEHHH
TEOpU CHCTEM, CAMOOPTaHU3aLUH ¥ CHHEPTEeTHKHU U KPAaTKO IPEJICTaBUTh B ITAaHHOH padoTe.
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Introduction

The stability and balanced state of the social
and economic development are determined by the
methods of combining forms and methods of or-
ganizational influence in the management system,
character of interaction of social and economic
institutions, axiological perceptions and patterns
of business entity behavior, economical interests
and needs of the society. Time is a significant
characteristic of trend of developing social and
economic systems, since they are characterized by
high response rate, uncertainty and hysteresis pro-
cesses, which objectifies a necessity of regulated
synchronous and multi-positional control. In this
case the directional selectivity of organizational
changes depends on the particular characteristics
of economic activity, geography, economic secu-
rity, legal environment, public relations, climate
and other exo- and endogenous variables.

The present-day stage of academic pursuits re-
lies on a high level of detail of social and economic
systems, investigation of processes of self-regu-
lation and self-organization as well as factors de-
termining the character and direction of the deve-
lopment trend. In this regard, this work is focused
on identification of control parameters and mecha-
nisms proving fairness of the conceptual approach
to provide stability of the most important subsys-
tem of national economy; building variations of
models of its balanced innovative development
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capable of expanding the instrumental base of
investigations and provide high efficiency of the
control system.

Main part

The transportation system (TS) corresponds to
a combination of business entities, means of trans-
portation and infrastructure providing functionality
of all types of transportation and coherent system
development with the aim of satisfying public
needs and efficient development. Annually, 45 bln
people are transported by all means of transporta-
tion in the country, while the annual volume
of dispatching cargo exceeds 10 bln t. The trans-
port share in GDP of the RF equals 12.5 %, while
the number of people engaged in this sphere
exceeds 7 %. In order to shape a concept of the
balanced innovative development of the most
important subsystem of national economy, we will
consider transportation system from the positions
of the theories of systems, dissipative structures
and synergetics [1-4].

The system and synergetic thinking implies
speculations about: intricacy of world order;
responsibility and ambiguity of results of manage-
rial solutions; modeling and relative unpredictabi-
lity of innovative system development; problems
of choice. An initial prerequisite for the balanced
control consists in preserving resilience of a sys-
tem and attaining a desirable state, whereupon the
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control systems shall be focused irrespective of
organizational level thereof [5-10].

The investigation of economic position, trends
of the TS development and environment under-
going system transformations, gives rise to the
imminence of dynamics in the system of organiza-
tion and a new level of requirements, approaches
to the TS control. Let us place emphasis on the key
factors of economy and society, keeping moderni-
zation of the existing TS control system up to date:
scientific and technical progress and shaping intel-
lectual and creative, innovative type of economy;
globalization as an impersonal process of building
a unified world system of management and public
relations; limited and degraded nature of re-
sources, sensitizing to a necessity of transition
to the energy- and resource-efficient processes and
technologies (sustainable development); hyper
competition on the world market and high rate
of renovating product ranges, individualization
of products, where the marketing and service
functions make the greatest contribution to forming
the new cost and value; high level of system con-
sistency and information volumes exponen-
tial growth, which is required for analysis and
taking practical managerial solutions; system trans-
formations, sophistication of business environ-
ment and processes in terms of technical improve-
ment of production, labor organization and
management.

These factors are interrelated and significantly
influence the strategic guidelines of TS business
entities. Under such conditions the managers find
out that their fundamental theories become ineffi-
cient, traditional models making it possible to fore-
cast and administer business need replacement
with more organic understanding and non-linear
thinking. The studies of endogenetic objective
laws, sensitive areas, influence of structural dy-
namics on TS development trend get updated.
Many managers boast synergic thinking and con-
sider TS as a living system capable of self-
development and self-organization. Such under-
standing comes sooner or later to all investigators
of complex systems, whatever field of knowledge
they are involved in. Haken (2003) emphasizes that
time has come for synergic background [11].

ICC (investment and construction complex)
management system shall be aimed at shaping
synergic potential providing sensitivity and

Hayka
wrexHuka. T. 19, Ne 2 (2020)

adequate response of TS components to synchro-
nous, multi-positional managerial impacts for the
development according to a consolidated vector of
target system. It is important to bear in mind that
the development rate dynamics intensifies as far as
it moves from global to local — the lower is the
facility scope and narrower is the sphere of activity
under consideration; the more significant are the
fluctuations in the rates of innovative development
the-reof. The accelerating innovative development
brings about an adequate growth of synergic poten-
tial, which comes forward as a basis of moderni-
zation process [12—17].

The management system of balanced innova-
tive development is aimed at attaining TS self-
regulation and self-organization. It is expected that
a decisive role is allocated to the state, which is
destined to create favorable environment for inno-
vative development: institutional conditions, i. e. it
establishes standards and rules contributing to either
a rise or a paralysis and a decline in the synergistic
potential of the system. The state comes out with
respect to TS as the subject of management,
it determines the goals and objectives of develop-
ment and is destined to provide reaching and
settling thereof. In this role it determines direc-
tions, rates, organization-and-economic and finan-
cial support of innovative development in a deci-
sive degree. The entirety of conditions of the latter
one is provided, on the one hand, by profound
historical, cultural, technological and managerial
experience, on the other hand, by the efficiently
acting state emancipating the creative potential
of TS to a maximum extent.

Considering the fact that the intellectual envi-
ronment is the main source of innovations, the
influence on TS entities is possible by means of
entering negative entropy into a system (instru-
ments are used) and implementing the balanced
development principles. Its peculiarity consists in
maximum regard of immanent TS properties,
which is revealed in the process of environment
monitoring; structure and level of heterogeneity for
implementing reflexive control; degree of influ-
ence of control parameters on the order parameters,
which is revealed in case of approximating values
thereof in dynamics in the process of economical
and mathematic simulation for shaping synergic
system potential. It is necessary for increasing
the level of TS activity, attaining bifurcation state
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with the aim of regulating PSS development and
attaining synergic effects [18-23].

The efficient control systems get shaped with
due account of peculiarities of the country and ter-
ritory, state of national economy, particular goals
and objectives being solved in definite periods
of time, capabilities of resources' provision and
departmental specific features. In this connection
a detail understanding of general regularities and
particularities of development of TS and its bodies
is of great importance. The control system struc-
ture shall include basic components and subsys-
tems interacting with each other: organizational,
informational, production and intellectual. They
are sensitive to perception of manufactured pro-
ducts by the end consumers, whose reaction is
taken into account in the system in accordance
with its contents. A decision about transformation
is shaped in control system on the basis of combi-
nation of characteristics of TS state and processes
running therein.

It is reasonable to build specialized devices and
subsystems as part of control system providing
real-time monitoring of state of running processes,
analysis thereof and revealing prerequisites of
innovative development.

The “Information” subsystem provides for
acquisition and regulation of primary data on TS,
ranging, assessing its significance, profitability
and sphere of application. This subsystem is a
basic technological platform providing all other
functions and processes with the required data.
The “Organization” subsystem reflects the struc-
ture of TS elements interaction both with respect
to composition, and capacity arranged in the form
of structure-forming links and documents. Its tech-
nological basis is formed by the network infor-
mation technologies, without using these technolo-
gies the modern management processes are ineffi-
cient. The “Intellect” subsystem corresponds to
a combination of elements of knowledge of engi-
neering computer environment (artificial intellect)
and personnel professional knowledge and experi-
ence. This subsystem based on its intellectual
properties is decisive in the fields of: innovative
solutions, quality of management processes, re-
vealing symptoms of fluctuations, bifurcations and
other synergic effects. Since a decisive role in all
subsystems belongs to information technologies,
the self-organization processes more often than
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not are the tasks of informational management.
All subsystems are inextricably linked with each
other and can not be adjusted and formed autono-
mously: every variant of one of the subsystems
most efficiently corresponds to definite versions
of the other ones; a change in one subsystem
demands readjustment of the other ones, otherwise
the TS management system would be ineffective.
It is necessary to take into account the inter-
relations between subsystems and character of
interdependence thereof to the full extent in case
of formulating self-organization tasks. The modifi-
cation of state of any element disturbs adjustments
of all the system and demands a managerial impact
aimed at shaping a new harmonic coordination
(conjunction) of elements. The value of quantita-
tive transformations of elements (subsystems) of
the system and links between them under condition
of harmonic conjunction thereof can become a pre-
requisite of a synergic effect. If the dynamics takes
place towards worsening quality and exceeds cer-
tain permissible threshold, the system properties
change fundamentally, the former settings do not
already solve the problem, and it is necessary to
take a decision about changing composition, struc-
ture and organization of components of the ma-
nagement system ICC [2, 24-28].

The balanced TS management changes the
character of management: from enforcing an object
of management to a new state to establishing
favorable conditions for attaining natural target
order thereby. The methodology of TS balanced
innovative development consists in coordination of
specific principles, approaches, regularities, tools
and properties. It is important to take into account
that disproportions are able to destroy the system:
in case of extreme non-linearity stiff resonance
breaks the system, whilst an unlimited openness
dissolves it in the environment. It is important to
take into account the law of entropic equilibrium,;
in case of mitigation of non-linearity a feedback
becomes weaker, while its excessive closeness
brings about a growth of entropy.

The efforts are to be directed not only to sys-
tem management, but to establishing conditions,
when it would get out to innovative trend. It is
consistent that the problems of where to start and
what shall be the primary modernization steps
always appear to be in the focus of attention in the
course of discussing any modernization project.
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In case of absence of clearly defined algorithm
of attaining synergic effects many investigators
offer a trial-and-error method based on extrapola-
tion of trends, forecasting, experience and synergic
thinking of a manager imparting the well-disposed
goals to the organization. Therefore, a process of
apprehension of strategic goals and objectives for
TS striving for self-organization, stability and
innovativeness is the basic one.

The short-time advantages (e. g., prosperity and
high profits from production activity) can bring about
in the longer term the aggravation of functioning
of suchlike systems. The global problems of cli-
matic changes, depletion of oil resources, exponen-
tial growth of population, degradation of agricul-
tural lands, deficit of potable water are generally
known and the consequences thereof have already
manifested or will manifest themselves within a
couple of decades to come. “A burden on the part
of a man on the environment continues to grow
despite the development of technologies and
efforts of public organizations. The mankind has
already left the boundaries and is now within
uncertainty area. However, the understanding of
this problem is poor in the world. In order to
decrease impact on the environment and return to
a permissible level, it is necessary to change the
personal and public values, which will require
quite a lot of time” [29-30].

Results and discussion

According to a concept of sustainable deve-
lopment the main problem consists in providing
a balanced state of TS development with an impe-
rative of precluding a disaster and society orien-
tation to self-maintenance, which requires quite
different models and approaches to management.
The technical progress, innovations, formation
of competitiveness, marketing management and
market adaptability are necessary, but are insuffi-
cient, since the development trend is a result
of non-linear interactions.

The methodological provisions of ICC balanced
management system consist in the following:

e heterogeneous structure encompassing dis-
similar elements: technology, organization, ecolo-
gy, state of mind, psychology, politics, security as
well as all types of resources and links between
them,;
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e commitment to a positive synergic effect
through principles and effects on managerial TS
parameters with an imperative of analyzing a phase
field and revealing the immanently inherent ways
of development (attractors);

eunique architecture owing to absence of
standard algorithm and commitment to a creative
approach with a set of elements for development:
investment, intellectual, technological, foodstuff
resources forming a synergic potential;

e a task of managerial structures is to simulate
and forecast the development trends shaping posi-
tive feedbacks, create prerequisites of TS transition
to a new quality meeting requirements and image
of the “future”;

ea path of TS development can be assigned
by the systems of differential equations with the
aim of predicting and scientific substantiation of
programs being developed, since they have to be
realistic and feasible.

The conservative approaches not taking into
consideration the natural ways of evolution (attrac-
tors) immanently inherent to the managed system
are inefficient from the positions of a concept of
balanced innovative TS development. Ayurov
pointed out that it is irrational to impersonally con-
trol the dissipative systems, since the controlling
actions in case of imposing functioning modes to
dissipative system not inherent for it bring nothing
but harm thereto and get always rejected.

A concept of balanced innovative development
of TS is committed, first of all, to the system inter-
nal self-organization, to something immanently
inherent thereto, to intrinsic laws of evolution,
which are to be identified and improved in the
required direction. According to this approach one
should not impose the ways of development to
elaborate systems — first of all, it is necessary to
understand their own trends (natural attractors),
and then bring them to a path of evolutionary
formation thereof using resonance topologically
adjusted impacts.

An important factor of TS self-organization is
a national idea expressing a symbolic capital of
culture in the information space. The activation
of innovative development of TS and economy
of Russia is possible under conditions of coordi-
nated management due to positive synergic effects
in the systems targeted to a large-scale innovative
breakthrough and mastering capabilities of the new
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technological mode. The main difficulty consists
in how to manage “without management”, how
to push TS by means of insignificant resonance
impact to one of the intrinsic and favorable for
it ways of development, how to provide the self-
controlled and self-sustainable development.
The implementation of principles, approaches,
tools and mechanism of a system of balanced TS
development will help comprehensively implement
the existing system potential and reckon on the
positive synergic effect.

The strategic task consists not in replacing the
concept and model, but in maximum efficient har-
monic use of raw-material and innovative deve-
lopment factors available in ICC and in the
country. It is necessary to change emphases, but
not the models. The advances to an adopted social
pattern shall be not only of a stepwise, but of a
synchronous character, i. e. it should be parallel-
serial. Particularly such a methodological approach
shall be laid as a basis of the strategy of TS tran-
sition to innovative development path. It is deter-
mined, first of all, by interrelations and inter-
dependence of public phenomena, secondly, by the
necessity of keeping record of the system inertness,
i. e. time when the intended state is attained.

CONCLUSIONS

1. The management system of balanced innova-
tive development corresponds to a concept, metho-
dological aspects and mechanism of balanced
innovative development for increasing efficiency
of managerial impacts, providing integrity, homeo-
static balance and synergic potential. The system
shall include the main subsystems interacting with
each other: organizational, informational, produc-
tion and intellectual.

2. In order to increase the organized nature,
controllability and predictability of TS, it is neces-
sary to understand the principles of balanced inno-
vative development, which proceed from peculiari-
ties of the system being investigated, control rules,
stable and investment-innovative development.

3. Dynamics of the path of TS development is
determined by three key factors: existing limits,
permanent drive to a growth and lagging between
approaching the limit and hysteresis. The structural
component of development is exposed to an impact
of economic waves of different duration, but this
influence, as practice shows, is interdependent.
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4.1t is advisable to direct administrative acti-
vity to the struggle against entropy for progressive
TS development so that the rate of its reduction
in TS is higher than the rate of growth in the na-
tional economy, introducing and incrementing the
level of negative entropy (information, knowledge
and innovations, public morals, corporate culture)
forming the intangible assets. Otherwise, it will be
necessary to permanently increase a degree of TS
openness.

5. The generalized order parameters are im-
portant for TS, which are expressed in: a) cohe-
rence of values reflecting availability of vector of
entities movement in heterogeneous environment;
b) informational interaction reflecting an ability
of entities to borrow, use and generate new infor-
mation on the basis of available knowledge;
c) concentration of multiplicity of entities charac-
terizing availability of dissimilar structures in the
system and imminence of interaction thereof;
d) concentration of resemblance of entities demon-
strating availability of a chance of interchangeabi-
lity thereof.
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