METHOD FOR FORECASTING PERFORMANCE
CHARACTERISTICS OF SPACE TRAWLER (p. 4-7)

Peter Horolsky, Ludmila Dubovik

The paper considers the issue of cleaning low-Earth orbits from
space debris and proposes one of possible solutions by using a special
spacecraft - space trawler, containing a propulsion system and a system
of collecting and removing small space debris in the form of a spheri-
cal debris-catching device. The principle objective of the research is
development of the method for forecasting spacecraft performance
characteristics, based on ensuring high target efficiency of the proposed
cleaning method. The trawler operation efficiency is supposed to esti-
mate by the collecting surface area of the debris-catching device, cross-
ing the specified layer of the near-Earth space. The proposed method
allows defining the basic properties of a space trawler for all possible
investigated maneuvers of the spacecraft at the cleaning stage, from its
primary delivery on the initial orbit, various ways of trawler and debris-
catching device launch, as well as various types of rocket carriers and
propulsion systems. This method can be used in forecasting the space
trawler performance properties, corresponding to its optimal launch
and maneuvering mode, thus providing a choice of efficient alternative
of spacecraft for collecting small debris, the use of which for cleaning
low-Earth orbits will increase safety of space flights

Keywords: low-Earth orbits, space debris, space trawler, high
efficiency
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THE REGULARITIES OF DEMAND FORMATION ON
PASSENGER TRANSPORT SERVICE (p. 8-10)

Alexander Rossolov

The results of studies to determine the regularities of the de-
mand of the population of large cities in Ukraine for urban passenger
transport are shown.

It is known that the mapping of movement is the demand for
passenger correspondence matrix, which is usually calculated by the
gravity models.

These models do not allow a high degree of accuracy and reli-
ability of information about the mobility needs of the urban popula-
tion. In this regard, it is suggested to model the demand in a range
that ensures the presence of a significant embodiment passenger
correspondence matrix. The process of formation is considered as a
stochastic demand, based on what the algorithm simulation model
of the formation of the matrix of options passenger correspondence
has been made.

As a result of experimental studies it has been obtained regulari-
ties of change in the value of the passenger transport work in various
states of demand for travel.

In addition it has been obtained the regularity of change of
medium-range of travel distance and found it the most probability
value.

The resulting distribution law of the transport work has a
very low variance and coefficient of variation. It is possible to
considerably reduce the interval close to the real version of the
O-D matrix by eliminating from consideration the extreme vari-
ants of it states

Keywords: transport region, original destination matrix, simula-
tion experiment, regulation law
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PERSPECTIVES OF AUTOMATED VESSEL
POSITIONING CONTROL (p. 11-14)

Andrey Smolyanov, Nadezhda Sokolova

The author indicates that the development of modern sea and
river fleets is one of strategic trends of the native transport infra-
structure development.

The paper gives reasons for the necessity and perspectives of
theoretical and practical developments in the field of automated
vessels positioning and their importance at the present stage of
transport infrastructure development, native water transport in



particular, as Ukraine is one of the marine European countries
with perspectives of developing its export-import relationships.
The author reckons that using a host module enables determining
a deviation of the vessel original coordinates from their real values,
selection of optimal control laws for reducing the magnitude of
deviation, i.e. the positioning error.

The module defines the correspondence between a variety of
actual values of temporally changing positional vessel coordinates,
which requires positioning, and a variety of original coordinates
for ensuring the given spatial vessel position. In the paper, we
have made a conclusion that the development of modern sea and
river fleets of the country is mostly determined by technical and
technological levels of automation of vessel controlling processes,
by their positioning in particular, aimed at increasing the safety of
passengers, cargos and environment.

Further AVPCS (Automated Vessel Positioning Control Sys-
tem) integration in a general IT environment will improve the
quality and reduce the complexity of decisions for vessel position-
ing, and foster the safety of passengers, cargos and environment
in general

Keywords: automated control, control system, automated vessel
positioning control
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MODEL FORMATION OF OPTIMIZATION OF
TRAINS PASSING AT SIDINGS TO MARSHALLING
STATION (p. 15-17)

Alexander Lavruhin, Peter Dolgopolov, Yuri Dotsenko

The mathematical model of optimization of trains passing at
sidings to marshalling stations was formed based on the schedul-
ing theory.

As the work service devices, the elements of a railway hub are
accepted, such as ferrying and block stations, stations and station
yards.

As works, freight, passenger and repair trains are accepted, as
well as light-running locomotives, going on sidings towards mar-
shalling station. The features of technology of trains passing on

the railway hub elements require parallel-consecutive connection
of service devices.

The model allows determining the optimal schedule of trains
with minimum delays at each of their uncoordinated arrival to the
railway hub.

This significantly reduces unproductive trains downtime -
especially during condensation of train flows, delay of trains, and
ferrying closing for repair works

Keywords: railway hub, marshalling station, siding, schedul-
ing theory, downtime reduction
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JUSTIFICATION OF SELECTION AND
ORGANIZATION OF TRAINS FORMATION SYSTEM.
PRACTICAL ASPECT (p. 18-20)

Denis Lomotko, Anton Kovalov, Oksana Kovalova

One of the primary goals of railway transport is satisfying the
needs of cargo owners concerning their products timely transpor-
tation with minimum costs.

The availability of empty transports in proper condition for
the planned freight has a significant impact on the quality of
transportation process at the railway network. This paper consid-
ers the problems of providing freight stations with empty rolling
stock.

It proposes improving the freight transportation system by
transporting maximum goods on cargo owners requests with
minimal costs of basic resources, thus getting maximum income
by creation and implementation of the system of inequalities and
equations that ensure quality.

The costs function is made for different types of requests for
the most efficient request implementation. Analysis of the optimal
variant showed that the minimization of the cost function to some
extent depends on the level of rolling stock wear which is used in
the solution process

Keywords: availability of empty wagons, storage point, forma-
tion point, matrix of requests
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ANALYSIS OF THE KNOWN TRAIN FIXING AND
RAILWAY BARRIER DEVICES IN MARSHALLING
YARD (p. 20-24)

Maxim Kutsenko

In modern conditions only rhythmic and organized work of
marshalling stations equipped with the up-to-date devices for
mechanization and automation of sorting process will essentially
reduce the wagons demurrage.

Today, the brake shoes are used in domestic marshalling sta-
tions to stop the wagons, rolling down the hump yard, and prevent
them from going beyond the effective length of switch tracks.

Generally, several brake shoes are used, which increases the
volume of manual labor, reduces the effective length of body
tracks, additional delays while shunting operations, affects the
movement and occupational safety. This problem acquires a special
significance as a result of the operation of wagons with wheel pairs
on roller bearings, the resistance of which is 5 times less than that
of wagons with plain bearings, for which most of the hump yards
were designed.

This requires using above mentioned braking devices on al-
most all rails.

One of the promising solutions of this problem is using remote
controlled barrier devices. To this end, the paper studied the ex-
perience of using such devices in Germany, USA, Japan and other
countries.

It was concluded that the experience of developing and using
such devices on the railways of developed countries confirms the
appropriateness of their use in domestic practice.

However, it was also determined that none of them in the pres-
ent form can be used on the Ukrainian railways without further
modification

Keywords: marshalling station, marshalling yard, buffer stops,
beam braking devices, barrier devices
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RESEARCH OF ADMISSIBLE BRAKING MODES IN
HUMP YARDS (p. 25-28)

Dmytro Kozachenko

The paper presents the research results of cuts braking modes
in hump yards.

The objective of this paper is developing the methods for as-
sessment of braking modes of cuts under conditions of fuzziness of
their rolling properties, as well as selecting the admissible starting
speed range of cuts from brake positions.

As a criterion for assessing the modes of target control of cut
rolling speed, it was proposed to use an average window size on a
sorting track at the established norms of probable exceeding of ad-
missible speed of wagons at their collision and stop in retarders.

As a criterion for evaluating the modes of a cut rolling speed
interval control, using the risk of their non-division on the railway
points was proposed.

Using the simulation modeling and mathematical statistics,
the configuration of admissible starting speed range of cuts from
brake positions has been set.

The scope of this range is 76.7% of admissible starting speed
range of cuts from brake positions with respect to target braking
terms.

The conducted tests allow simplifying the choice of cut brak-
ing modes in systems of automatic control of their rolling speed

Keywords: marshaling yard, hump yard, braking mode, re-
tarder, train splitting (division)
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DEVELOPMENT OF NETWORK MODEL FOR
SELECTING THE TREATMENT OF SUBCLINICAL
HEART FAILURE (29-32)

Helena Vysotskaya, Larissa Rack, Olga Svatenko

In the process of prescribing an effective therapy cardiolo-
gist faces the need to analyze a large number of interdependent
symptoms, significantly complicating the treatment. In addi-
tion, prescription of medicines for children and teenagers with
early-stage chronic heart failure is not provided by treatment
protocols.

In this regard, the doctor has to rely on his intuition and
experience. Wrong medicine can lead to the patient’s condition
deterioration and progression of disease.

Using the multi-criteria logic, capable to consider the influ-
ence of interacting objects at each other with respect to some
other criteria, allows solving this problem. The paper proposes a
network model for the choice of medicines for the treatment of
teenagers with subclinical heart failure, taking into account the
peculiarities of morphological and functional features of heart.
Its applying will provide support for decision-making, needed for
practicing cardiologists

Keywords: network model, chronic heart failure, teenagers,
morphological and functional characteristics of the heart, treat-
ment
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PREDICTING THE RISK OF MEDICAL EQUIPMENT
BASED ON FUZZY PROCESSING OF MEASURING
INFORMATION (p. 32-35)

Oleksii Polikarpov

Modern methods for determining and predicting the risk of
medical equipment take into account only overidentification of

measuring information on safety indexes characteristics, which
limit the reliability of obtained evaluation of risk possibilities

It is shown that under linguistic uncertainty, increasing the
risk evaluation accuracy and safety of medical equipment can
be achieved by developing the methods for determination and
prediction of risk based on fuzzy processing of measuring infor-
mation.

The method for risk prediction in infant incubators based on
fuzzy processing of air temperature measuring data in children’s
compartment was proposed.

The presented results of theoretical and experimental investi-
gations confirm the hypothesis of the possibility of increasing the
reliability of risk evaluation using fuzzy processing of measuring
data on medical equipment safety

Keywords: risk prediction, medical equipment, safety indexes,
fuzzy model, evaluation reliability
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EVOLUTIONARY OPTIMIZATION OF
ELECTROTECHNICAL EQUIPMENT WITH
LOOSELY CONNECTED ELEMENTS (p. 36-40)

Alexandr Stanovsky, Pavel Shvets, Alla Toropenko

Despite the large number of types of electrical equipment,
little attention has been paid to the fact that almost all of them
can be divided into components (subsystems) with different lev-
els of connectivity between the parameters of the latter.

It is shown that multiparameter, multiextreme and multicri-
teria properties of computer-aided design of loosely connected
electrical structures leads to the fact that the best method for
optimization is an evolutionary genetic algorithm, adjusted to
working with complex connection systems, that ultimately de-
fined the purpose and objectives of the study.

This paper first analyzed the features of such structures,
based on computer-aided design requirements, based on which
the presented CAD system «EVOSOFT» was created, allow-
ing more profound optimization using advanced evolutionary
genetic algorithms.

In the paper new operators of genetic algorithms for opti-
mization of loosely connected systems were given and already
known ones were modernized, fuzzy set theory for generation of
symbolic models, that fully correspond to the components of real
objects, was proposed.



The proposed methods for universal and evolutionary opti-
mization and models for implementation of these methods were
used to create a system of computer-aided design of electri-
cal equipment with loosely connected elements «<EVOSOFT».
Practical testing of the CAD system confirmed its technical and
economic efficiency compared with existing systems

Keywords: electrical equipment, loosely connected systems,
evolutionary optimization, symbolic models, fuzzy choice
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BUSHUYEV’S LAW ~GUARANTEE OF INCOMPLETE
TRANSFORMATION OF SERIAL PROJECTS IN
OPERATING ACTIVITIES (p. 41-44)

Viktor Gogunskyi, Iraida Stanovska, Ivan Gurev

Although in modern project activity there are programs consist-
ing of separate consecutive projects, which because of many common
characteristics: place, time, technology and products, etc., can be
called similar or serial, little attention has been paid to features of
project activities during implementation of such programs. The fea-
tures of these projects, their objective constituents and the manage-
ment psychology is that serial projects tend to gradual transforma-
tion of the latter into operating activity.

The paradox has been revealed - the risks of winnings become
positive factors of reverse transformation of absorbing level as a
result of, for example, contingencies, even such as accidents and
catastrophes at the management object. Indeed, destruction of
outdated equipment at the plant, on the one hand, is obviously a
negative risk, but on the other hand — definitely has positive effects:
the possibility of acquiring modern equipment and implementing
new technologies that significantly compensate negative effects of
the accident.

The paper shows that transformation of project activity into
operating one is a major problem of implementation of programs
consisting of similar projects.

The creative, variable and absorbing levels of program manage-
ment opportunities were proposed to distinguish, the role of the
Bushuev’s law in preventing the “slippage” of projects to absorbing
level and ways of such prevention, in particular, using project risks,
were determined

Keywords: Bushuev’s law, serial designs, creative level, risks of
projects, diffusion layer

References

1. Gogunskii, V.D., Stanovskaia, I.I., Guriev, LN. (2013). Problemy
kompleksnoy optimizatsyi v upravlenii programmoi sozdaniia
odnotipnyh obiektov. Informatsiini tehnologii v osviti, nautsi ta
vyrobnytstvi: zbirnyk naukovyh prats, 1 (2), 250 — 255.

2. Gogunskyi, V.D., Gubanov, V.P, Sauh, LI (2009). Suchasni ten-
dentsii rozvytku informatsiinyh tehnologii pidtrymky profesiinoi
pidgotovky pid chas navchannia v zagalnoosvitnih shkolah. Ma-
terialy I vseukrainskoi molodizhnoi naukovo-praktychnoi konfe-
rentsii «Suchasni tendentsii rozvytku informatsiinyh tehnologii v
osviti», 1, 78 — 84.

3. Gogunskii, V.D., Safonova, A.F, Stanovskaia, I.I. (2011). Avtoma-
tizirovannoe proektirovanie raspisaniia zamknutyh sistem masso-
vogo obsluzhyvaniia. Suchasni tehnologii v mashynobuduvanni:
zbirnyk naukovyh prats, 6, 163 — 167.

4. Prokopovich, 1.V, Shvets, P.S., Stanovskaia, 1., Duhanina, M.A.
(2012). Adaptivnyi geneticheskii algoritm dlia «miagkih» evo-
liutsionnyh vychislenii. Pratsi Odeskogo politehnichnogo univer-
sytetu, 2 (39), 218 — 224.

5. Prokopovich, 1.V, Koriachenko, A.A., Stanovskaia, L.I. (2011).
Sistema intellektualnogo monitoringa protsessa litia. Visnyk
Odeskoii derzhavnoii akademii budivnytstva ta arhitektury, 44,
278 — 282.

6. Vaisman, V.A., Gogunskii, V.D., Rudenko, S.V. (2009). Teori-
ia proektno-orientirovannogo upravleniia: obosnovanie zakona
Bushueva S.D. Naukovi zapysky Mizhnarodnogo gumanitarnogo
universytetu. Naukove vydannia. Seriia «Upravlinnia proektamy
ta programamy», 16,9 — 13.

7. Vaisman, V.A. (2006) Identifikatsiia zhiznennyh tsiklov predpriiatii
dlia upravleniia izmeneniiami. Trudy Odesskogo politehnichesk-
ogo universiteta. Spetsvypusk, 15 — 19.

8. Gogunskyi, V.D., Sauh, L.I. (2009). Informatsiini tehnologii or-
ganizatsii navchannia v mizhshkilnyh profilnyh kombinatah. Ma-
tierialy XVII seminara «Modelirovaniie v prikladnyh nauchnyh
issliedovaniiah», 23 — 28.

9. Vaganov, PS. (2012). Postroenie podsistemy upravlieniia riskami
v ISUP (na baze PO ORACLE PRIMAVERA). SPb, SPbGUEF
Available: tvvlibrary.narod.ru/papers/2011,/6-09/.pdf.

10. Vaisman, V.A. (2005) Teoreticheskie osnovy vybora funktsii tseli
dlia proektov sistem upravleniia kachestvom. Trudy Odesskogo
politehnicheskogo universiteta, 2 (24), 169 — 172.

USE OF CLOUD COMPUTING SOLUTIONS TO
CREATE A STUDENT’S E-PORTFOLIO (p. 45-48)

Natalia Kravets

In accordance with the concept of the Bologna Process, special
attention is paid to the increment in the personal activity of students
in the educational process. One of the methods used for that is an
electronic portfolio.

One of the most pressing problems is to choose the means of the
e-portfolio implementation. The present article discusses the pos-
sibility of using web-based technologies, education control systems
and cloud computing technologies for that purpose. We compared
the functional characteristics of the most widespread virtual edu-
cational environments and opportunities offered by the respective
cloud services.

The paper presents the kinds, main components, target audience
and functions of e-portfolio, determines the factors influencing the
choice of the instrument of the e-portfolio implementation and pro-
vides the overview of those instruments. We formulated the require-
ments related to the system of the e-portfolio implementation and
studied the problems and advantages of using the cloud computing
technology for that purpose



Keywords: student’s e-portfolio, cloud computing, e-learning,
educational activities
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VIRTUAL PROCEDURE ELECTRONIC STORES
(p. 49-57)

Tanya Gudz

Virtual enterprise with unstable organizational and territorial
structure is becoming the basis of network economy. It is created
by selecting the required organizational, technological, human and
other resources from different companies and their integration by
means of computer networks.

In the similar process virtual electronic shop formation has its
benefits, since this informational technology is promoted by the
specialists, who are good at fundamentals of IT-technologies, SEO
(Search Engine Optimization)-optimization, WEB-design, the pe-
culiarities of content-management, financial accounting, logistics
and others.

The present observed forms of virtual enterprise are expected
to be modified, adapting to both, future technologies and upcoming
demands.

Business expansion of large companies will definitely cause
the diversification of some specialization and their transition to
affiliates and other entities controlled by the parent company. As a
result, companies will form a network of economically dependent on
each other partners, which can be seen as the beginning of virtual
enterprise.

The article deals with the peculiarities of a virtual electronic
shop creation with the agent structure, similar to the virtual
enterprise in manufacturing. In this article the technological clas-
sification of electronic commerce is conducted, organizational on-
line model of electronic shop is presented, the analysis of virtual
electronic shop functioning is carried out, the probable method

of finding the optimal agent based on average material expenses is
suggested

Keywords: information system, virtual enterprise, virtual elec-
tronic shop, on-line shop, on-line-model
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STAGES OF INFORMATION SEARCH IN THE
INTERNET FOR POLITICAL PHENOMENA
ANALYSIS (p. 57-60)

Nadya Kanyuk, Andrey Peleshyshyn

This paper deals with topical issue of efficient search of
information in the World Wide Web system, information about
political phenomena which is subject to further analysis (for
example content or event analysis).

3 requirements to information intended for analyzing
political phenomena were outlined in the paper: it must be
up to date, credible and in sufficient quantity. 6 stages of
information search and selection based on these requirements
were also proposed: determination of geographical range of
information sources, creation of the list of approved sources,
concluding a thesaurus, choosing search engines, entering all
searches and information selection, ordering search results and
grouping them according to the sources

Keywords: search, selection, stages, WWW, analysis, in-
formation, political, requirements, up to date, credible
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SYSTEM OF DEPENDENCIES FOR ASSESSMENT
OF ENTERPRISES QUALITY MANAGEMENT
PROCESSES (p. 60-63)

Halyna Trishch

The ISO 9000 standards require the methods for quantitative
assessment of quality management systems (QMS) processes. A
systemic approach to the QMS analysis allowed identifying their
features.

Taking them into account the method of process quality as-
sessment has been worked out.

This paper proposes using one of the limiting distributions of
extreme statistics for assessment of the QMS processes quality.
Using the symmetry principle with the limiting distribution of the
smallest sample, the limiting distribution of the largest sample was
obtained, as well as a number of additional intermediate functions.
Thus, the system of dependencies of heterogeneous indicators of
processes quality with a dimensionless scale was developed, taking
into account the significance of the QMS processes.

The proposed system of dependencies can be used at any
enterprise for quantitative assessment of the QMS processes qual-
ity, that will allow taking into account the process significance

and position in the system, as well as the diversity of its quality
indicators

Keywords: quality management system, assessment of pro-
cesses, individual quality indicators, overall index of quality
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