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For intellectual activity in the time of information explosion,

it is necessary to explore a lot of documents obtained from open
sources of the Internet. The object of research is the interface and
structure of the information system. This system allows to reduce
the processed information flow by filtering documents. The fil-
tration is based on the documents set clustering. This method is
seldom used due to the complexity of the user interface.

To solve this problem, it is proposed to use the mind map

view for visualizing the clustering results. The cluster hierarchy
automatically creates the initial graph of the map nodes. The bi-
nary graph of the clustering results will automatically transform
to the n-ary graph tree. The n is no more than the Yngve-Miller’s
number and should be determined by the user. The user also
controls the mapping of clusters to the mind map, using SQL-
queries.

The structure of the information system is determined.

This system uses free software solutions as its integral parts.
Neural network subsystem is required to adapt to the specific
user needs.

A prototype of the mind map user interface is developed. It is

made in JavaScript and is represented as a web page. A list of the
main use cases for implementation in the MVP (the minimum
viable product) is given.

Keywords: hierarchical clustering, mind map, information

overload, user interface.
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The current article is focused on proposing a new electronic

voting system that will assist the government in conducting the
online voting for the elections. The system will be secure with
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the end to end encryption to ensure that no data theft occurs
during the transfer. The key demerit of the system is the security
from the end of the government. It has to be ensured that all the
external threats are kept at bay when using the online voting
system. The secondary research approach is considered to mine
the information required to conduct the study and develop the
system. Overall, it can be stated that the new system will allow
the government and public to have improved voting experience
if implemented successfully.

Keyword: Java-based E-government system, online voting,
privacy theft.
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The transition to the knowledge economy requires a change
in approach to the management of the development of both:
individual regions and entire countries. The definition of com-
petitiveness has become one of the key definitions in the for-
mation of the regional development strategy. For manage the
development of the region is recommended to use a project-based
approach. At this, the important processes are the processes of
formation of a portfolio of projects and determination of their
priorities.

The peculiarity of regional development projects is that they
are aimed at satisfying a large number of different stakeholder
groups. Each stakeholder group has its own view of the results
of development projects. Providing homeostasis between the
stakeholders of regional development projects is a hard job. Be-
cause projects demand are formed based on quality indicators.
Constantly changing list of quantitative indicators is used to
describe the quality indicators. In addition, the indicators them-
selves change their planned value and their importance in the
framework of a quality indicator.

Considering limited budget of regional development it is ne-
cessary to form a portfolio of projects that will ensure maximum
stakeholder requirements. In this regard, the tools of formation
and prioritize of regional development projects are proposed
to build on the basis of a homeostatic approach. This approach
allows to build a complex management system aimed at the
survival of the object of manage in an aggressive environment.
Realizing the selected projects on the proposed approach, the
regional authorities will be able to improve the competitiveness
of the region significantly.

Keywords: project management, project portfolio manage-
ment, homeostatic approach, regional development projects.

References

1. A Guide to the Project Management Body of Knowledge
(PMBOK® Guide). Ed.5. (2013). Project Management Insti-
tute, 590.

2. Kerzner, H. (2009). Project Management: A Systems Approach to
Planning, Scheduling, and Controlling. Ed. 10. USA, New Jersey:
Wiley, 1120.

3. P2M «Program & Project Management for Enterprise Innova-
tion». (2016). Project Management Association of Japan. Avail-
able: http://www.pmaj.or.jp/ENG/p2m/p2m_guide/p2m_
guide.html

4. The Standard for Portfolio Management. Ed. 3. (2013). Project
Management Institute, 189.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 3/2(35), 2017

59—)



(— ABSTRACTS AND REFERENCES: INFORMATION TECHNOLOGIES

I55N 2226-3780

5. The Standard for Program Management. Ed. 3. (2013). Project
Management Institute, 176.

B. ICB: IPMA Competence Baseline Version 3.0. (2006). IPMA,
Netherlands, 200.

7. ISO 21500:2012. Guidance on project management. (2012). Pro-
ject Committee ISO/PC 236, 36.

8. Champy, J. (2002). X-Engineering the Corporation: Reinventing
Your Business in the Digital Age (Hardcover). New York: Warner
Business Books, 232.

9. Gorsky, Y., Stepanov, A., Teslinov, A. (2008). Homeostatics har-
mony in the game of contradictions. Irkutsk: Reporter A1, 634.

10. Zhilyayeva, N. M. (2011). The mechanism of increasing the
region’s competitiveness in a globalizing. Sustainability Ukraine,
4,124-129.

11. Kaplan, R. S., Norton, D. P. (1996). The Balanced Scorecard:
Translating Strategy into Action. Boston: Harvard Business
School Press, 336.

12. In: Niven, P. R. (2012). Balanced Scorecard Step-by-Step for
Government and Nonprofit Agencies. John Wiley & Sons, Inc.,
366. doi:10.1002/9781119197287

13. Oberemok, 1. (2014). Homeostatic approach to project ma-
nagement. Management of Development of Complex Systems, 19,
50-53.

14. Oberemok, I., Oberemok, N. (2014). Gomestaz approaches to
the management of the corporate project management system.
Bulletin of the Loiv State University of Life Safety, 10, 106—111.

15. Oberemok, I., Oberemok, N. (2017). Development of mathemati-
cal model of decision making based on analysis of values of stake-
holders. Technology Audit and Production Reserves, 1(2(33)),
13-18. doi:10.15587/2312-8372.2017.93461

1B6. Dorosh, M. S., Ttchenko, D. M. (2012). Evaluation of life cycle
regional projects and programs. Management of Complex Sys-
tems, 12, 55-59.

DOI: 10.15587/2312-8372.2017.105379

DEVELOPMENT OF THE METHOD FOR TERRITORIAL
COMMUNITY FORMATION BASED ON MULTI-CRITERIA
SWARM ALGORITHM APPROACH

page 20-27

Lytoyn Vasyl, Doctor of Technical Sciences, Professor, Depart-
ment of Information Systems and Networks, National Univer-
sity «Loiv Polytechnic», Ukraine, e-mail: yevhen.o.buroo@lpnu.ua,
ORCID: http:/ /orcid.org/0000-0002-9676-0180

Uhryn Dmytro, PhD, Associate Professor, Department of In-
Jformation Systems, Chernivtsi Faculty of the National Technical
University «Kharkio Polytechnic Institute», Chernivtsi, Ukraine,
e-mail: ugrund38@gmail.com, ORCID: http://orcid.org/0000-
0003-4858-4511

Shevchuk Sergey, PhD, Associate Professor, Department of
Information Systems, Chernivtsi Faculty of the National Technical
University «Kharkio Polytechnic Institute», Chernivtsi, Ukraine,
e-mail: Shevchuk_sergey 2015@ukr.net, ORCID: http.//orcid.org/
0000-0002-7833-3660

Baliasnikova Oksana, Senior Lecturer, Department of Infor-
mation Systems, Chernivtsi Faculty of the National Technical
University «Kharkio Polytechnic Institute», Chernivtsi, Ukraine,
e-mail: oksana.balyasnikova@gmail.com, ORCID: http.//orcid.org/
0000-0002-0236-4639

Hliiyuk Olexiy, Department of Information Systems, Chernivtsi
Faculty of the National Technical University «Kharkio Polytechnic
Institutes, Chernivtsi, Ukraine, e-mail: olexiyilyukm @gmail.com,

ORCID: http.;//orcid.org/0000-0002-0904-3045

The object of research is the formation of territorial com-
munities based on swarm intelligence. In the process of research,
a problem is identified that arises in the formation of territorial
communities in Ukraine, namely the unstable political situation
due to the introduction of many reforms.

In order to solve this problem, the aim is creation of an auto-
mated approach to the formation of territorial communities ac-
cording to certain evaluation criteria.

The proposed method is used on the example of Zastavnivsky
district of the Chernivtsi region (Ukraine) on such criteria as:
the availability of hospitals, fire departments, police depart-
ments, kindergartens, and social institutions. With the help of
swarm algorithms, 5 administrative centers and 19 settlements
are created, satisfying the conditions of the task. The gray wolf
and the bats algorithms formed a community and the center is
determined, and the method of multi-criteria optimization opti-
mizes the parameters of administrative units.

Geo-information technologies, statistical data of settlements
of the Zastavnivskyi district of the Chernivtsi region, gray wolf
and bats algorithms and the method of multi-criteria optimiza-
tion make it possible to obtain the result of the process of forma-
tion of territorial communities of the proposed method. Due to
these aspects, an automated process of forming territorial com-
munities is obtained.

Keywords: bats algorithm, gray wolf algorithm, formation of
territorial communities, evaluation criteria.
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The submarines studied in this work have an indisputable
advantage, consisting in increased concealment, which allows
them to concentrate in strategically important areas of the water
area with attack means containing a combat unit of various com-
position and power. Concealment of the submarines significantly
increases the danger of hitting critical infrastructures of states of
medium and small area, even without their own water area.

Submarines, in addition to the marked advantage, have ob-
vious disadvantages, which include «blindness» and «noisiness».
Therefore, when solving tactical and strategic tasks of defense
significance, it is necessary to take into account the need to elimi-
nate these disadvantages.

One of the variants of the technical solution is presented for
providing the submarine camouflage from the direction finding
equipment with the help of hydroacoustic stations — underkeel,
drop, towed. An analytical model of the technical effect is con-
structed to achieve limited visibility of the submarine outside the
zone of geometric resonance. The effectiveness degree of subma-
rine camouflage is analyzed in the case of the onset of a resonant
situation in the enclosing module - wave coincidence. The pre-
conditions for the onset of resonance are formulated under the
condition that a large wave size of the outer shell of the enclosing
module is provided. The content of aberration phenomenon ir-
radiated by the outer shell of sound waves into the fluid of the
inter-shell space is revealed.

Semi-detailed laboratory studies of the submarine model al-
low using ultrasonic technologies to ensure the concealment of
the submarine in the absence of its own propulsion by means of
a two-shell module separated by a liquid and artificially irradi-
ated with ultrasound. At the same time, the theoretical prere-
quisites for increasing the effectiveness of submarine camouflage
using resonant appearance in the form of wave coincidence in
a laboratory unit confirms the correctness of the initial technical
solutions. This allows to evaluate step-by-step the requirements
of high camouflage efficiency:

— large wave size of the shell module;

— creation of caustic zones in the inter-shell space, which
acts as a enclosing surface from the direction finding equipment;

— ensuring of the geometric resonance of the outer shell to
form its «acoustic transparency»;

10.

11

12.

13.

14.

15.

16.

17.

— creation of a zone of increased energy in the form of turbu-

lence of the inter-shell liquid.

Keywords: aberration, wave coincidence, caustic surface, cir-

cumferential waves, bending waves of the shell.
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The object of research is the process of selecting elements
that make up a complex of security printing technologies to
counter the fabrication of printing product. The problem is
caused by the development of reproductive and digital techno-
logy, which makes it possible to easily reproduce an unsecured
original packaging or label.

The analysis of existing technologies for describing the
security level of a printing product against falsification with
subsequent identification of its shortcomings is carried out. The
application of the method of integral indicators for evaluating
the security of a printing product against falsification is pro-
posed. The peculiarity of the technique consists in determining
the weigh coefficients taking into account 15 technological series
to exclude the use of the same type of protective elements. The
significance of each element in the integral evaluation is deter-
mined by the analysis of 500 labels (printed products). A further
study is in refining of the proposed weight coefficients and
development of an information support decision-making system
for designers of secured printing products. Research results are
recommendations for optimizing the choice of security complex.

Keywords: security of a printed product against falsification,
technological series, security complex, security element.
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Servicing of passengers in the conditions of suburban commu-
nication is represented through a description of the connection
between the components of the process of functioning of the route
network and the totality of technological operations performed
within the suburban transport and transfer terminal. The object
of research is the process of functioning of a suburban transport
and transfer terminal. It is suggested to consider the interaction
of routes from the point of view of ensuring a reduction in the
time of passenger transfer, which is realized by introducing a time
combination of the location of vehicles of various types of ser-
vices in a suburban transport and transfer terminal. The existing
general structure and formalized components of the model of
technological interaction of passenger transport in a suburban
transport and transfer terminal. Based on the assessment of the
total time of passenger transfer, the characteristic conditions and
areas of acceptable values of the rational duration of the over-
lapped vehicle location in the suburban transport and transfer
terminal are highlighted. The use of such form of interaction rep-
resentation of passenger transport makes it possible to realize the
procedure for finding rational time parameters for the simulta-
neous finding of vehicles of various types of services in suburban
transport and transfer terminal. This search procedure ensures
the minimization of the time spent by passengers for transfer in
accordance with the existing opportunities of the resource chan-
nels of the subjects of passenger transport.

Keywords: suburban transport and transfer terminal, passen-
ger transport, time of passenger transfer, time of overlapped idle.
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The forecasting of the cost of sales, the income of enterprises
of the dairy and construction industries of Ukraine on the basis
of statistical data of several enterprises is the object of research.
It is necessary building economic-mathematical models for
forecasting of the production cost and other economic indices of
enterprise activity.

The factors that have the greatest impact on the cost of sales
are determined. It is obtained that the first, third and fourth
factor signs could be included in the regression model for the
researching enterprise of dairy industry.

Correlation-regression analysis is used to analyze and fore-
cast the indices of enterprise activity. Economic-mathematical
models are constructed in the form of a linear multiple regres-
sion equation. These models describe the relationship between
the production cost and the factors which affect on its result
for the dairy industry, as well as between the net income of the
enterprise of the construction industry of Ukraine and the cost
of sales. Multiple correlation R and determination R? coeffi-
cients (0.9566841 and 0.91524451) for the first and (0.972 and
0.945) for the second models are found. These coefficients show
that the constructed models are adequate to experimental data
and can be used for analysis and forecast of indices of enterprise
activity.

The values of F-statistics and T-criterion show the signifi-
cance of the model of the cost of sales and the correlation coef-
ficient. The economic-mathematical model is obtained, which
allows estimate the dependence of the change of the cost of sales
from the change of the expenses of the dairy industry enterprise
of Ukraine with a sufficiently high accuracy (95 %).

The obtained models can be used for analysis, forecasting
and management of indices of enterprise activity in the system
of effective using of enterprise resources, which will lead to
rational using of production resources, increase profitability of
enterprises.

Keywords: cconomic-mathematical models, multiple regres-
sion equation, multiple coefficients of correlation and determi-
nation.
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In the existing methods for describing spline vector-paramet-
ric surfaces, a rich arsenal of algorithms has been accumulated.
Often the development of hardware equipment outperforms
the software. In addition, the state of the art often throws new
«challenges»to the developer, for example, the need to obtain
a channel surface with special properties, with predefined cur-
vature and torsion, with a certain order of smoothness. This
is important in the design of product pipelines, exhaust mani-
folds of internal combustion engines, etc. Therefore, it makes
sense to investigate previously unexplored types of control
over the future properties of spline curves, and surfaces based
on them. Special polynomial splines of higher degrees (se-
venth degree) and mathematical apparatus (linear algebra, Cra-
mer method, vector-parametric description of curves) are used
in the work.

The formula for calculation of the vector-parametric segment
of the seventh degree (on two end points, two first, second and
third derivatives in them) is derived. The formula allows more
flexible control over the shape of the desired spline, arbitrarily
setting the initial data.

The algorithm given in the work allows to answer the «call»,
giving the designer complete freedom in controlling the geomet-

ric properties of the object even at the development stage. The
algorithm allows to create better samples of modern technology
thanks to the control of curvature and torsion.

Keywords: secgment defined by two points and two first,
second and third derivatives, smoothness of the corresponding
degree.
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