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The paper deals with a hierarchical management structure in
the system of civil protection of the population and the peculiari-
ties of the Coordinating control of the system.

It is shown that the hierarchical system of civil protection
of the population belongs to a class of semi-complex dynamic
systems. Task coordination in this class is intractable and cannot
be solved using classical approaches. Therefore, in this paper, we
proposed to reduce the problem of the coordination of the civil
protection of the population to the problem of support for tar-
geted co-operative decision-making.

The features of the tasks of coordination are considered, sub-
tasks of coordinate decisions and coordinate actions are formu-
lated, implicit and explicit forms of coordination are highlighted.

It is conducted four-level decomposition of management
structure that allowed developing the multi-agent model with
the regulatory control. The principles of coordination in the
hierarchical system of civil protection, implementation of which
will develop mechanisms for coordination and synchronization of
the objectives, plans and actions of governments at various levels
of the hierarchy are proposed

It is shown that implicit coordination on the basis of the
proposed model can be achieved through the mechanism of
a joint search for solutions to the agents, and a clear coordina-
tion — through the mechanism of coordination of plans agents. It
is proposed to solve subtask coordination in the planning of the
activity of agents and sub-task coordination — in the process of
implementation of the plans, dynamically adjusting them under
the influence of external disturbances.

The implementation of proposed in this paper mechanisms
for solving subtasks of coordinate decisions and actions in the
explicit and implicit forms in the multi-agent model of a hierar-
chical system with a standard controller allows to find the solu-
tion of the urgent task of coordinating the forces and means in
a hierarchical system of civil protection. The results of this work
can be used to create decision support systems in emergencies.

Keywords: hierarchical system, coordination, multi-agent
model, regulatory control.
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DEVELOPMENT OF MODELS OF INFORMATION SECURITY
THREATS FOR EVALUATION OF DAMAGE TO ASSETS
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Analysis of information security risks is an important part in
design of information security systems. To date, the process of
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analysis of information security risks is reduced to the actions of
the developers, based on personal experience. The analysis tools
that are based on building assessments and conclusions in terms
of the theory of probability are existed.

The work is dedicated to the development of systems that
will formalize and use the experience of professional designers
and managers, and apply when assessing assets and risks of the
qualitative assessment, a closer system participants and asset
owners. To achieve this goal it is required a multi-step process
by which it is constructed the formalized model of risk analysis
using the Coras methodology.

The models describing the behavior of the information
system in the implementation of the scenarios of threats to in-
formation security are proposed. To describe the values of the
parameters is used fuzzy linguistic assessment.

For descriptions of the scenarios is used the tools of Petri-
Markov nets. To describe the entire process of asset valuation
methodology is used the Coras. Collectively it is obtained the
model describing the effect of the threat scenarios to assess the
system’s assets.

Using the developed model, it is possible to use natural as-
sessment of the risks and threats that could reduce the value of
the assets of the information system. The basis for this approach
is the use of fuzzy linguistic terms as parameters describing the
features of the system.

Keyworids: asset, threat, Coras methodology, fuzzy knowledge
base, linguistic variables.
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DEVELOPMENT OF THE SYSTEM FOR CODE GENERATION
BY FLOWCHARTS WITH INTERMEDIATE TRANSLATION
LANGUAGE
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In order to reduce routine labor costs for coding that occur
in the software development process, due to generation of execu-

table program code for graphical notation schemes it is con-
ducted analysis of means of GSA presentation and investigated
aspects of verification and translation of the original graphic
schemes and developed a system for generating executable pro-
gram code by GSA.

The result of the analysis of means of GSA presentation is
the use of UML notation and flow charts to define the source
data when generating the executable codes. Also, the necessity
of additional types of table variables is proved. The research as-
pects of the verification and transmission of the original graphic
schemes highlighted job error of their structure, semantic errors,
and describes means of GSA translation of executable code: the
use of high-level intermediate language, translation into the
intermediate unified code (such as byte-code in Java) and trans-
lation directly into executable code. Preference is given to the
first method of translation, where as a high-level intermediate
language is chosen Java. The developed system of generating
executable program code for GSA can be used both for training
and professional software engineering.

Keywords: UML, activity diagram, block diagram, GSA,
translation, software code generation, design, software engi-
neering, Java, Pascal.
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THE ANALYSIS OF APPROACHES FOR THE FUNCTIONAL
MODELING OF INFORMATION SYSTEMS
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In this paper it is formulated the problem of integration of
information systems in modern industrial enterprises. It was de-
fined the basic classes of used information systems. Among these
there are 3 classes: accounting, planning and economic class and
IS of supporting production process (MES). The latter was cho-
sen for detailed consideration as the least narrow scope.
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Analysis of approaches used during functional simulation of TP
of MES-class in order to choose the most contemporary approach
to build a functional model of information system of MES class of
manufacture that is not specialized in the development of IS.

Because of the requirement for sufficient formalized reflect the
processes that occur during the operation were formed quantitative
and qualitative criteria against which the effectiveness was com-
pared to models created by the process and functional approaches.
In a detailed analysis of these two approaches were identified their
main advantages and disadvantages. Modeling a model of the
system using the process approach can increase the versatility of
information systems of MES class at the design stage, through its
concentration on the final result and optimal method for achieving
it. At the same time the advantage of using a functional approach
due to lower cost that are necessary to develop a functional model.
Thus, recommendations are proved for further functional modeling
of information systems of MES class use process approach.

Keywords: information system, process approach, functioning
model, functional approach.
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THE INTRODUCTION OF THE AUTOMATED CONTROL
SYSTEM FOR FARE PAYMENT WITH MOBILE MODULE NFC
IN PUBLIC TRANSPORT
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Automated control system for fare payment is a modern
hardware and software tools to increase profitability of passenger

traffic and effective way to improve the organization of public
transport services.

After analyzing the contactless payment system in public
transport of the city of Kremenchug, you can say that with the
introduction of the system will benefit all participants in the
transport process, both passengers and transport companies.
Transport companies will be able to monitor the operation of
rolling stock, conducts counting the number of passengers to
adjust the mode of the drivers on the line routes to improve and
optimize the transport network.

This system is simple to use by passengers, because having
only a mobile phone or smart card can easily pay for travel and
control expenses at any time.

Keywords: ACSFP, mobile module NFC, validation, validator,
smart cards.
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A COMPOSITIONAL TECHNIQUE OF TASK SOLUTION OF
TRADE STOCK THAT LOSES NATURAL PROPERTIES
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The mathematical models of the problem of task of trade
stock that lose their natural properties, taking into account com-
plex factors, are given in the article. Parametric identification of
the given models is complex, non-trivial process that requires the
use of a method that does not depend on the choice of starting
point and does not require verification of additional restrictions
on the characteristics of the objective function.

It is proposed a composite method of direct optimization
adapted to the task solution of trade stock that loses natural
properties, taking into account complex factors. The algorithm of
its implementation in search space of possible solutions is inves-
tigated. The aspects of program implementation of the method
are considered. The experimental verification of models is done.
The experiments show that the best results are obtained within
a reasonable time are obtained in the case of developed punitive
function compared with adaptive and fuzzy punitive functions,
due to their focus on simulation of fuzzy variables.

Keywords: optimization, simulation, stocks, limitation, puni-
tive function.
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FORECASTING QUANTITATIVE CHARACTERISTICS OF
OFFICIALLY REGISTERED HIV-INFECTED PERSONS IN THE
REGION
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The task of predicting quantitative characteristics of offi-
cially registered HIV-positive persons in the region occurs du-
ring the planning of public social and medical programs which by
their nature programs of providing various services (medical, so-
cial, psychological, etc.) to target group of populations. Because
these programs are developed and approved by both the national
and regional level for a long period (five years), while planning
measures provide key services is the availability of information
on the expected number of users of these services for the period
of the program.

The problem of forecasting the quantitative characteristics
of officially registered HIV-positive persons in the region is
considered as the problem of forecasting based on time series.
The features of the problem solving by methods of autoregres-
sion, Winters, least squares with weights, linear and quadratic
model Brown are analyzed. For each method it is noted feature
of its application and guidelines. It is proposed to calculate the
predicted values of quantitative characteristics of the target
group of people using synthesized forecasting scheme based on
basic models. To solve the problem it is made specific calculation,
during which stipulates that the slightest error of prediction of
quantitative characteristics of the target group of individuals
achieved through the use of synthetic schemes. Predicted values
of basic quantitative characteristics of officially registered HIV-
infected persons in Zakarpattya region in the period from 2015 to
2019 are calculated. Quantitative characteristics that calculated

in the study can be used in planning activities to provide services
to people living with HIV in the implementation of state and
national programs in Ukraine aimed at countering HIV /AIDS.
Keywords: forecasting model, time series, quantitative char-
acteristics of officially registered HIV-infected persons.
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METHODOLOGICAL AND INSTRUMENTAL TOOLS OF
GENERATION OF STRATEGIES OF KNOWLEDGE-INTENSIVE
HIGH-TECH INDUSTRIES

page 40-44

An approach to the problem of decomposition of decision
support for strategic management of the development of know-
ledge-intensive high-tech industries is proposed in the article.
The subject of the research is methodological tools and generates
strategies for the development of knowledge-intensive high-tech
industries. Complexity and specificity of the strategy develop-
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ment are analyzed. A scheme for generating strategies for the
development of knowledge-intensive high-tech industries is con-
sidered, as well as the matrix model of the relative effectiveness
level assessment of a hierarchical system of business processes
in the organization is considered. It is used the original tool of
normalized charts as graphic-analytical tools for analysis of the
relative effectiveness of substrategies of organization. It is deve-
loped optimization mechanism for selecting strategies to improve
the competitiveness of the organization, ensuring optimal alloca-
tion of resources between the volumes of measures to improve
the efficiency of certain business processes in the organization.
Algorithmic and software tools for modeling business processes
in functionality are systematized.

Keywords: strategy of production development, modeling
tools of business processes.
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DEVELOPMENT AND USE OF INFORMATION TECHNOLOGY
FOR EVALUATING AN OPERATOR'S VISUAL PROFILE
FUNCTIONAL STATE

page 45-49

The article presents the information technology of functional
assessment of visual profile of the operator, which allows to re-
cord the performance with the help of hardware and software,
to carry out the selection of informative indicators based on the
minimization of their connectedness and predict changes in this

state in the process of visual work with different kinds of visual
load. Tt is shown the possibility of using the correlation method
and calculated with the help of the multicollinearity index to
determine the optimal set of indicators of the functional state of
the subjects and research degree of tension and mobilization of
the body in the process of visual work

Information processing algorithm about the functional status
of the operator of the visual profile, that proposed in the article,
can be used not only to assess the current functional state and
predict changes in the condition of the original in the perfor-
mance of different types of visual problems, but also to forecast
the state of the operator for a wide range of tasks.

Keywords: information technology, operator of the visual
profile, assessment of functional state, fatigue, software and
hardware package.
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TASK FORMALIZATION OF CONSTRUCTING RATIONAL
PRODUCT ASSEMBLY SEQUENCE

page 49-54

Analysis of technology of assembly processes has allowed
developing mathematical models that reflect the structure of the
product and the production system. Ways of reducing the pro-
duction cycle are defined. On this basis, the rules are designed to
rationalize assembly operations.

It is proposed a method of constructing a rational product as-
sembly sequence. Its design takes into account the requirements
of safety, assembly dimensional chain, simultaneous installation
of several based elements on the base, precision of parts manufac-
turing, allocation of component assembly.

A method of solving this problem is characterized in that the as-
sembly for this synthesis process is considered complex and environ-
mental constraints. It provides the necessary quality of the product.
Application of the method allows to obtain a sequence of assembly,
which is suitable for practical implementation in a given production
system and to minimize the duration of the production cycle.

Keywords: production cycle, environmental restrictions, as-
sembly sequence, method, algorithm.
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INFORMATION AND CONTROL SYSTEMS

THEORETICAL ANALYSIS OF INTERACTION BETWEEN RADID
PULSES AND COLORADO POTATO BEETLES IN THE POTATO
PLANT ENVIRONMENT

page 55-59

To analyze the distribution of electric intensity of radio-pulse
radiation in the plant environment with Colorado potato beetles
it was developed the model in the form of the box filled with an
isotropic dielectric medium with permittivity and conductivity.
The nonstationary problem describing the distribution of elec-
trical intensity of radio-pulse radiation by Maxwell’s equations,
using Laplace transform reduced to the Helmholtz equation.
Solution of Helmholtz equations were obtained by separation of
variables.

After a series of transformations were obtained by the equa-
tion of the electric field components for the plant layer of the
Colorado potato beetles.

The study of the radio-pulse electromagnetic radiation
distribution in the plant environment with Colorado potato
beetles and their larvae will determine the necessary biotropic

parameters (pulse-modulated frequency, pulse power, pulse pe-
riod, pulse duration, time of exposure of the plant environment
with Colorado potato beetles) radio-pulse energo-informational
electromagnetic radiation to suppress reproduction ability of the
beetles and destroying their larvae.

Keywords: radio-pulse radiation, Colorado potato beetle,
energo-informational radiation, biotropic parameters of the elec-
tromagnetic field.
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THEORETICAL ANALYSIS OF THE MICROWAVE RADIATION
INTERACTION WITH ANIMALS SUFFERING BY MASTITIS

page 59-63

To analyze the distribution of electric intensity of radio-pulse
radiation in the mammary gland of ewes it is developed the model
in the form of a truncated circular cone shape, filled with an
isotropic medium with a different dielectric permittivity.

In this article we solve the problem of homogeneous Maxwell
equations describing distribution of the electric and magnetic
fields in the module of the breast ewes by the method of integral
equations.

As a result of reforms, the initial transient problem has been
reduced to the following series of problems of the diffraction of
monochromatic fields with frequency ,, =+1,%2,.... for the area
of the mammary gland of ewes.

Formulated diffraction problems are reduced to integral
equations for the field of the mammary gland of ewes.

To this aim, using Green’s formula, it was obtained integral
equation for the distribution of the electric field inside mam-
mary gland.

A theoretical analysis found that for the treatment of infec-
tious mastitis of ewes should be carried out using radio-pulse
radiation with frequency 30,8 GHz, pulse width 1-10 % sec, pulse
repetition period 1-1074 sec, radio pulse amplitude within the
sheep udder |E,, [ / E}=3,5-10" (pulse, argon irradiation time of
patients) for the treatment of mastitis of the ewes.

Keywords: radio-pulse radiation, mastitis, model of the inter-
nal organs of animals, information-wave therapy.
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THE USE OF SDRAM FOR SYNCHRONIZED SWITCHING OF
TELEVISION SIGNALS

page 63-68

The investigation of the possibility of using SDRAM-chip
for synchronization of pre-unsynchronized television signals.
Such type of memory can significantly reduce the cost of the syn-
chronized switching television signals in the case of multi-user
mode and a large number of sources (1000 and more) and build
a switching system over a large area. Timing diagrams of the digi-
tal switching unit, which allows drawing conclusions about the
possibility of using such devices for solving the problem of syn-
chronization. This is important to optimize the cost of construc-
tion and redesign of the system when the location of the sources
on a large territory may be situational and for a brief time to
change. This approach also makes it possible to minimize the size
of the switching system and fiber-optic camera channels, which
do not depend on the number of service sources. According to
the authors, such technical solution is proposed for the first time.

Keywords: switching television signals, SDRAM-buffering,
routing, multi-user mode, TCP, TCP-simulator, path.
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