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INFORMATION TECHNOLOGY AND CONTROL SYSTEMS

EFFICIENCY ESTIMATION OF WATER SUPPLY SYSTEMS
CONTROL DEPENDING ON THE VOLUME AND CONTENT OF
THE CONTROLLED OBJECT OPERATIONAL INFORMATION
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The efficiency of realized control depends on the degree of
the adequacy of using simulation models of the object. In the
article the criteria that characterize the degree of the received
solutions proximity are suggested using various forms of the
water supply systems model. The algorithm of efficiency estir
mation of water supply systems control depending on the
volume and content of the controlled object operational
information is suggested. It is shown that to provide the
optimum values of these criteria it is sufficient to have
the pressure measures at all the local dictating points of
the network. It is demonstrated that further increase of the
numbers of measurements do not result in improvement of the
criteria meaning. The research is carried out using the method
of imitation modeling of the real water supply systems func-
tioning.

Keywords: control, model, criteria, quality, efficiency, water
supply systems, pump station.
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THE PECULIARITIES OF MEDICAL SCIENTIFIC NEOLOGISMS
TRANSLATION FROM ENGLISH TO UKRAINIAN
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In the pursuit of fidelity and equivalence at the word
level a translator must face numerous problems. This article
provides a contribution to the issue of handling abbreviations
and acronyms in medical translation, which are one of the

most problematic lexical groups. The article deals with the
translation of medical terminology, especially neologisms, ab-
breviations and acronyms that are an objective translational
problem that can cause serious difficulties despite the profes-
sional interpreter’s skills. The most effective solution of this
problem is to perceive not only the structural peculiarities
of medical terms as well as abbreviations and acronyms, but
also to realize a segment of reality that is in the process of
perception and processing by an interpreter when appropriate
interpretation of a neologism or abbreviation is carried out.
The procedures for handling shortened forms provided here
are universal and can be applied to all languages. It needs
to be pointed out at the beginning that the English words
abbreviation and acronym are differently defined in various
dictionaries and scholarly papers, leading to misunderstand-
ing and chaos in nomenclature. As a matter of fact, not all of
them recognize the lexical opposition of those two notions at
all. Because of such a divergence, it is necessary to state which
definition is adopted here.

Keywords: adequacy of translation, pragmatics, cognitive
analysis, neologism, abbreviation, acronym.
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THEORETICAL PROBLEMS OF LANGUAGE TRANSLATION OF
OFFICIAL PAPERS
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The article deals with the translation of legal documents.
The analysis of the translation peculiarities, involving the
adequate ways to business correspondence translation has
been conducted. Since the translation of contracts and com-
mercial agreements is referred to legal literature, this article
describes the features of the legal literature and the require-
ments for its translation because legal translation reflects
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the socio- political and cultural characteristics of the society.
Apart from terminological lacunae, or lexical gaps, the trans-
lator may focus on the following aspects. Textual conven-
tions in the source language are often culture-dependent and
may not correspond to conventions in the target culture.
Linguistic structures that are often found in the source lan-
guage may have no direct equivalent structures in the target
language. The translator therefore has to be guided by cer-
tain standards of linguistic, social and cultural equivalence
between the language used in the source text to produce a
text in the target language.

Keywords: legal documents, contracts, agreements, legal
translation.
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LOGICAL AND PROBABILISTIC MODELING OF POWER
SUPPLY SYSTEMS RELIABILITY IN INTELLIGENT CONTROL
SYSTEMS
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The article is devoted to the method of database construction
for power system operations control at crisis situations based
on equipment reliability. Some results of suggested approach
are shown with specific example illustration. The main research
object is developing the method of representing progressing
chain of equipment failure in terms of production networks in
database. Such representing of reliability characteristics of power
supply system objects allows unifying intelligent database and,
consequently, unifying inference of machine operation. The op-
portunity of applying theoretical base of probabilistic calculus
and probability estimate of reliability parameters for making
equipment failures graph is under consideration in the article.
Represented method allows forecasting accidents in power sys-
tems and setting decision support systems for loss minimizing.
Offered method can be applied at power systems of different
complexity and voltage classes. Research results can be used in
operations control of power supply modes in emergency condi-
tions and other technical areas but also for making decision sup-
port system at crisis situations.

Keywords: probability, model, reliability, equipment failure,
production, control, electricity
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DEVELOPMENT OF CONTROL SYSTEMS FOR GSM/GPS/
MCUDEVICES BASED ON USB
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The development of control systems for integrated GSM/
GPS/MCU-devices, which are used in information systems for
moving objects, is considered in the paper. The main purpose of
the study is the selection of components and development of the
system structure, taking into account the need of using the USB
interface. Definition of the weak points of the structure and pos-
sibilities of their improvement is carried out. As a result of the
conducted researches, the system structure, the main element of
which is a hardware USB-bridge, is proposed. The control system
for the portable control device, which is connected directly to the
USB-bridge, is developed. It was found that the use of RAM by
the control device can be reduced using the additional informa-
tion processing module, which performs the filtering function.
The research results can be used in the development of informa-
tion systems for moving objects.

Keywords: MCU-systems, USB interface, control systems.
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STAND FOR STUDYING MICROCONTROLLERS
page 15-17

The problems of studying the basics of microprocessor technol-
ogy and microcontrollers in technical high schools are considered in
the paper. The version of the educational stand - Control computer
LMakPic24-64 is proposed. Due to the thought-up design, the com-
puter has a low cost and is suitable for replication in high school
conditions. The computer is also suitable for the development of
applications, based on the Microchip 16-bit PIC24 family.

The main purpose of the study is to solve the following
problems: formulation of the subjects of studying the microcon-
troller systems, design and construction of the sub-module of the
PIC24F64GA004 microcontroller; design and creation of the
Control computer LMakPic24-64 microcontroller for studying
the basics of the microprocessor technology; design and creation
of the «open» programmer, function-compatible with PICKkit- 2;
creation of the complex of programs, which reflect the basic fea-
tures of modern microcontrollers.

Application of modern methods of software development us-
ing the IDE MP LAB X compiler CX16 and firm libraries allowed
to develop a package of demonstration programs for PIC24 in the
shortest time. The control computer LMakPic24-64 is a platform
for users, who study microprocessor technology, microcontrollers,
and is also suitable for the development of applications, based on
the Microchip 16-bit PIC24 family. We hope that the device, to-
gether with the developed demonstration software will find broad
application in the educational process of technical high schools.

Keywords: microcontroller, microprocessor technology, con-
trol computer, USB, CPU module, debug board.
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ORGANIZATIONAL KNOWLEDGE MANAGEMENT
FRAMEWORK WITHIN THE SYSTEM CONTEXT
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This article deals with application of the system approach in
organizational knowledge management, and some results of the
research in this field. The objective of the research is the develop-
ment of holistic knowledge management framework. With this
purpose the main organizational stems with time division have been
developed. The organizational key elements which are involved in
knowledge management processes have been defined. This article
reviews the main organizational elements and their relationship
within the system context, which are necessary for effective organi-
zational management. The developed framework can assist manage-
ment to understand the true nature of the relationships which exist
between the organization and knowledge management processes,
and to exploit them for the success of the organization. The results
of the research can be used by managers for effective knowledge
management in different fields, including decision-making process,
innovative development and working strategy build-up.

Keywords: knowledge, system, knowledge management, stra-
tegic management, system thinking
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INFLUENCE OF CARRIER FREQUENCY INSTABILITY ON
PERFOMANCE CHARACTERISTICS OF RADIO-TECHNICAL
SYSTEMS

page 20-22

The issues related to signal processing in radio-technical
systems are considered in the paper. The elements of the radio-
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technical systems, in particular driving oscillators, do not pro-
vide the ideal stability and consistency of parameters with time
that causes nonstationarity of processed signals and leads to the
losses in the signal-to-noise ratio with respect to the calculated
values. As a result of these losses, the performance characteris-
tics of radio-technical systems are degraded. It is important to
estimate the value of resulting losses and to consider possible
methods of their reduction. The main purpose of the research is
to analyze energy losses of the signal at its accumulation in the
receiving device of the radio-technical system. The simulation
modeling method and statistical processing of results were used
during the research. The research results can be used in the
development and modernization of the radio-technical systems
of information transmission and extraction, in particular long-
haul systems.

Keywords: radio-technical system, digital signal processing,
non-stationary signals
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PRACTICAL METHOD OF OPTIMAL CONTROL
DETERMINATION

page 22-24

The use of the direct method of determining the optimization
parameters in automatic control systems is considered, and some
results of researches in this area are given in the paper. The main
objective of the study is to obtain an information base for the
evaluation of research results in the field of optimal control and
the possibility of objective selection of optimization criteria, rely-
ing on actual data of researches. The results of practical applica-
tion of the theoretical developments in the field of optimal con-
trol are very modest. It is largely connected with the inability to
verify in practice the results of using this or that theory, related
to the implementation of optimal control principles. The method
for objective evaluation of theoretical and practical works in the

field of optimal control is considered in the paper. This method
allows assessing the appropriateness of the selection of optimal
control criterion, which should bring control to the mode, pro-
viding the maximization of the added value. The research results
can be used by experts, designing control systems, as well as
researchers, developing the optimal control criteria. In fact, the
proposed approach allows ensuring an objective assessment of
scientific and practical solutions in the field of optimal control
in manufacturing processes of product conversion, transport
systems and inventory-control systems.

Keywords: optimal control, control system, process operation.
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INFORMATION TECHNOLOGIES FOR DATA PROCESSING
SYSTEMS DESIGN AT THE SURFACE QUALITY CONTROL
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Some of the main indicators of the surface quality are
geometrical features, the differentiation criterion of which is
the relation of the step S to the full roughness height R. At
S/R over 1000, macro-roughness (form deviation), defined by
manufacturing tolerance is analyzed; at S/R=50..1000 — un-
dulation, and at S/R less than 50 - roughness. In the design
of multichannel and multifunction adaptive systems of experi-
mental data processing with integrated software programmable
measuring channels of profile ordinates of surface roughness
of extended aviation products, it is preferable to use analog
contact inductive sensors, which are the most resistant to over-
load shocks and the influence of external magnetic fields. Such
systems allow estimating the roughness parameter Ra not only
for standard samples, but also for simple non-linear surfaces, the
section of which in the measurement plane is represented as a
basic straight line.

Formally, the problem of external design of the adaptive
control system can be reduced to solving three statistic mea-
suring problems. It is shown that information technologies for
control systems design, using the generalized accuracy concept,
which is characterized by considering the set of measurement
accuracy indicators, reliability, noise immunity and electromag-
netic compatibility can be applied in the systems design for on-
line calculation of statistic surface quality parameters - rough-
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ness, and dynamic parameters - undulation, in manufacturing
extended products of aerospace engineering.

Keywords: information technologies, roughness, undula-
tion, unified channel for roughness profile ordinates measure-
ment.
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METHODOLOGICAL BASES OF MANAGEMENT OF
TECHNOLOGICAL COMPLEXES UNDER UNCERTAINTY

page 27-29

Application of strategic and operational management meth-
ods for continuous technological complexes in different indus-
tries (chemical, petroleum, food) is considered in the paper.
The purpose of the study is to develop methodological bases of
management of continuous technological complexes, which op-
erate at long time intervals under uncertainty. Such industries
as food, chemical, petroleum are characterized by the complex-
ity of technological process, variability of performance indica-
tors, dependence on the influence of environmental factors. The
combined application of strategic and operational management
methods for technological complexes under uncertainty that
allows to ensure the representation of management processes
with the necessary level of detail, and promote strategic de-
cision-making under conditions of incomplete and inaccurate
initial information is considered in the paper. The given method
takes into account the nature of actions of technological com-
plex elements and environment, technological complex uncer-
tainty, solution of difficult-formalized management problems of
continuous technological complex, environmental uncertainty
conditions. The method, proposed by the author, is recom-
mended for using in the development of automated control sys-

tems for continuous technological complexes, including at the
enterprises and corporations of the sugar industry. The research
results can be also applied in decision-support systems for the
sugar industry enterprises.

Keywords: technological complex, uncertainty, operational
management, strategic management.
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REDUCING THE ENERGY CONSUMPTION OF DISTRIBUTED
COMPUTER SYSTEMS WITH ENERGY-RESTRICED
MEASUREMENT MODULES

page 29-31

Development and growth of the electronics that use mi-
crocontrollers in different sites of application systems, such as
distributed information-measuring systems, cause the search for
more effective solutions to reduce energy consumption as well
as modules usually consume from autonomous energy sources.
In the article the problem of reducing the energy consumption
of distributed computer systems with energy-restriced measure-
ment modules based on microcontrollers through optimal scaling
CPU frequency measurement of the module is considered. A
mathematical model of this system was created, which considers
energy restrictions of systems. For power optimization algorithm
was used EDF. Performance of the system was experimentally
verified on the basis of the measuring unit , which consists of se-
lected piezoceramic element TsTS-19 , Microstick for dsPIC33F
Development Board the controller , Raspberry Pi Model B.

Keywords: distributed systems, energy-restriced measuring module,
power consuption, dynamic performance management.
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DESIGN PROCEDURE FOR INFO-COMMUNICATION SYSTEM
WITH THE MAXIMUM THROUGHPUT

page 32-34

The problem of self—similarity in various areas of science
and technology has interested researchers for a long time. Packet
losses result in an additional network traffic and, finally, "conges-
tions”. At high—speed of data transfer packet losses, expressed in
portions of a per cent, lead to considerable information losses. It
has been shown in numerous papers devoted to the research of
network traffic that the abovementioned phenomena are related
to the properties of the traffic self—similarity which is mainly
caused by the TCP protocol behaviour. However to date models
have not been offered which adequately describe the behaviour of
the communication networks of information systems and which
allow to apply the whole arsenal of classic methods of analyzing
nonlinear dynamic systems. The paper suggests a new approach
to analyzing the communication network behaviour of informa-
tion systems with TCP protocol — considering them as nonlinear
dynamic systems manifesting chaotic properties at certain values
of parameters. Phase portrait of the system under study are built,
Lyapunov exponents for different values of the main system
parameters are calculated. Recommendations on designing and
operating high-speed optical communication networks of infor-
mation systems are suggested.

Keywords: self-similarity, network traffic, chaos, packet loss,
quality of service, TCP/IP.
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THE DESIGN FEATURES OF PIEZOGRAVIMETER OF
AUTOMATED AVIATION GRAVIMETRIC SYSTEM

page 34-36

The new piezogravimeter of automated aviation gravimetric
system for measuring the gravity acceleration, which has higher
accuracy (1mGal) than the known today (2-10 mGal) is pro-
posed in the paper. Its design is given, and the design features are
pointed out: piezoelement material, its geometrical sizes and shape,
presence of hermetic enclosure, insulators, shape and material of
the inertial mass and so on. The motion equation of the aviation
gravimetric system with piezogravimeter was determined. The
analysis of this equation was conducted, and components of the
automated aviation gravimetric system were identified. Tt was
established that piezogravimeter due to its design serves as the
sensing element of the automated aviation gravimetric system, and
the low-pass filter, eliminating the effect of the anomaly of gravity
acceleration of high-frequency noise on the output signal.

Keywords: aviation gravimetric system, piezogravimete, grav-
ity acceleration.
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SIMULATION OF HEPATITIS B EPIDEMIC PROCESS USING
INTELLIGENT AGENTS

page 36-38

The use of intelligent agents in the simulation of the
hepatitis B epidemic process is considered in the paper, and
preliminary simulation results are given. The main purpose of
the research is to develop methods, models and create the ap-
plied information technology on their basis for disease spread
simulation with the possibility of taking into account available
anti-epidemic measures. Prediction of the epidemic situation
is of great importance both from the point of view of the na-
tional health state as a whole, and for economic reasons. The

use of simulation multi-agent modeling as the most appropriate
method for the simulation of the complex epidemic process is
considered in the paper. The proposed structure of intelligent
agent allows to reduce the behavior uniformity of the mod-
eled population for the more detailed reflection of the studied
process. The developed model allows predicting the epidemic
situation in society, taking into account the intensity of spread
and introduced means for the incidence rate reduction. The
research results can be applied by epidemiological supervision
centers to determine the reasonable level of introduction of
disease control measures.

Keywords: multi-agent approach, fuzzy inference, epidemic
process, hepatitis B.
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MATHEMATICAL MODELING - APPLIED ASPECTS

SIMULATION OF ACCIDENTS AND THEIR LIQUIDATION IN
ERGATIC SYSTEMS

page 39-40

A “Man-machine-environment” system with safeguard sub-
system is considered. It is subjected to either classic or unstable
flow of events natural or man-made disasters with various densi-
ties. The process of liquidation the accident in all these models
runs in several stages with different intensities each. These
phases can be repeated in the case of “multi-catastrophes”. In the
presented Markovian model probability of changes in health of
an operator is found using the principle of maximizing the infor-
mation entropy — the so called “second law of synergetics”. The
average temperature of the human’s body is suggested as health
criterion, and its maximal probability is found. In spite of the
system is open, the computational experiments show that such
approach may be used. It fits the conditions of practice. The sta-
bility time of the process and the value of changing the dynamic

model to stationary one are estimated. The safety criterion of
situation that is the ratio of the average time between failures
and mean time of recovery is introduced and investigated.

Keywords: Markov chain, Kolmogorov equations, maximum
entropy
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MODELING OF PLANAR NETWORKS BASED ON THE
FRACTIONAL-RATIONAL ISOTROPIC CURVES

page 41-43

Application of the theory of isotropic curves in the con-
struction of planar networks with specific properties for using
in various applied problems is considered in the paper. The
main objective is to develop a new method for construct-
ing planar orthogonal and isothermal coordinate networks,
based on the isotropic fractional-rational n-th order curves.
Modeling of isotropic fractional-rational curves, based on the
isotropic sides of the characteristic polygons is considered
in the paper. The conditions for the position of the reference
points are given. It is proved that the weight value does not
affect the construction of the isotropic curve. The ratio for the
construction of such networks using the conformal mapping
is obtained. It is proved that the parametric partial deriva-
tives will satisfy the Cauchy-Riemann equations. The method
was developed for further use in surface modeling in three-
dimensional space.

Keywords: fractional-rational curve, isotropic curve, Bezier
curve, orthogonal network, isothermal network.
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THE ANALYSIS OF METHODOLOGICAL ERRORS IN AVIATION
GRAVIMETRIC SYSTEM

Page 44-46

The paper proposes to use the aviation gravimetric system,
the sensing element of which is gravimeter, to measure grav-
ity acceleration anomalies. The motion equation of the aviation
gravimetric system, which includes the presence of additional
amendments, neglect of which leads to significant measurement
errors of gravity acceleration anomalies, was determined. The
analysis of the motion equation of the aviation gravimetric sys-
tem was conducted, and its functional diagram was determined.
The analysis of methodological errors in the aviation gravimetric
system, in case of random motion of the base, was carried out.
The sensitivity changes of the output signal of the aviation
gravimetric system to measurement errors of the aircraft motion
parameters: velocity and vertical acceleration of the aircraft,
latitude, altitude, were studied. The requirements for the mea-
surement accuracy of the aircraft basic motion parameters were
defined.

Keywords: aviation gravimetric system, measurement error.
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USE OF NUMERICAL-ANALYTIC METHOD FOR MODEL
CONSTRUCTION AND ANALYSIS OF NONLINEAR DYNAMICAL
SYSTEMS
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This paper proposes a model of a nonlinear mathematical

pendulum for use in mathematical modeling of TCP connections
in the infocomm systems. Application of numerical- analytical
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approach using the Krylov-Bogoliubov-Mitropolsky method for
solving nonlinear differential equations of the pendulum allows
you to apply qualitative methods for analysis of the oscillatory
dynamical systems behavior in the phase plane.

The proposed approach allows us to study differential equa-
tions considered when the value of the parameter included in
them in a wide range. Thus for small values of the parameter
asymptotic method can be applied for solution , whereas for large
values numerical methods should be used. This parameter is in
this case the so-called order parameter.

Keywords: model, the pendulum, numerical-analytical, dy-
namic system, the TCP connection, the order parameter.
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STOCHASTIC MODELS AND METHODS OF OPTIMIZATION OF
GAS TRANSMISSION SYSTEMS

page 49-51

The problem of the optimization of the actual operating
modes of gas transportation systems (GTS) on a given interval

of time [0 - T] is discussed. It is shown that the solution of
the problem is possible only in the class of stochastic models
of quasi-stationary regime of transport and natural gas distri-
bution in the GTS. The stochastic model of quasi-stationary
nonizotermic mode of transport and natural gas distribution
in the GTS with numerous linear sections (LS) and many
shop compressor stations is performed. An effective method
of reduction of order of the resulting system ensuring the
fulfilment of the conditions of solvability of the deterministic
equivalent of a stochastic system of equations is proposed.
The stochastic formulation of the problem of optimization
of the actual operating modes of the GTS in the form of a
multicriterion problem of nonlinear stochastic programming
M-type with line-by-line statistics and probability limitations
of M - and P-type is given. The solution of the problem [9] al-
lows to receive optimum energy plan of work of the GTS on a
time interval [0 - T], which has restricted resistant predicted
stochastic perturbations.

Keywords: gas transmission system, quasistationary mode,
stochastic models, methods of optimization.
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