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Under conditions of active development of innova-
tive information technologies (IT) and eliminating the
boundaries in providing educational services, human re-
sources (staff, including IT specialists) turn into the main
strategic resource of organizations, which ensures their
long-term competitiveness and achievement of the set
goals. Much emphasis in this problem is given to both the
specific features of a recruiting company and to a high level
of provision of educational services that meet international
standards and requirements for the level of competences
of would-be IT specialists. Therefore, the development of
new conceptual approaches and promising information
technologies of managing human resources acquires special
relevance and practical significance. The article highlighted
specific features of tasks of managing qualified human re-
sources (MQHR), which allows identifying them as a task
of multicriteria analysis and decision making in the fuzzy
environment. A generalized conceptual model for decision
making in the problems of MQHR was proposed. It was
substantiated that in order to enhance effectiveness and
transparency of decisions in MQHR, it is appropriate to use
multicriteria optimizations based on the TOPSIS method,
the advantages of which were shown. A modification of the
algorithm for using TOPSIS for making recommendations
in recruiting qualified human resources was proposed. The
modification implies the integration of additional compo-
nents of the content management in the decision making
algorithm, which provides for the calculation based on the
method of analysis of hierarchies (MAH) of coefficients of
level or course of attained educational services. Using the
TOPSIS and MAH methods and the scale of assessment of
competence of qualified human resources, experimental cal-
culations with ranking of alternatives were performed using
the example of recruiting, which demonstrated effectiveness
of the proposed approach.

Keywords: content management, human resources, re-
cruiting, decision making, fuzzy environment, fuzzy sets.
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STUDYING THE MECHANISMS OF FORMATION
AND DEVELOPMENT OF OVERWEIGHT AND
OBESITY FOR DIAGNOSTIC INFORMATION
SYSTEM OF OBESITY (p. 15-23)

Olena Vysotska, Hanna Dobrorodnia,
Nina Gordiyenko, Viktoriia Klymenko,
Ganna Chovpan, Marine Georgiyants

The structure of the semantic attribute spaces is devel-
oped. The resulting space reflects an ordered presentation
of variability for obesity process considering somatotype
of person. This allows to consistently deepen body shap-
ing process in detail and obtain a continuous transition
from one type of metabolic disorders to another. This
contributes to more accurate preclinical diagnosis and its
taxonomy.

It was determined in operation that a measure of devia-
tion from the normal structure of the somatotype of biologi-
cal development is measured in fractions sigma deviation. It
is a characteristic of formation in obesity and helps to explain
the mechanisms of its development. The range of one sigma
deviation corresponds to the functional optimum of somatic
type variation.

The research results can be used to trace individual dy-
namics development of body changes regarding statistical
norm.

The obtained results contribute to opportunities for
modeling the running of this pathology. The results need
to be applied in the creation of information system obesity
diagnosis for further automation of this process. Automa-
tion of the obtained results using the diagnostic information
system of obesity improves the quality of diagnosis of this
disease. In the future, it is necessary to analyze in detail the
representatives of different age and sex, the territorial and

constitutional groups for proper evaluation of the process of
formation for the various samples.

Keywords: semantic space, biological age, lipid metabo-
lism, estimation criteria, obesity.
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DEFINITION OF EFFICIENCY INDICATOR
AND STUDY OF ITS MAIN FUNCTION AS AN
OPTIMIZATION CRITERION (p. 24-32)

Igor Lutsenko

The problem of development rates maximizing of any
business structure is solved by system processes optimiza-
tion, and the best choice taking from a set of available alter-
natives. In order to solve these problems, an indicator that
can be trusted to a central place in the technology of the
optimum solutions is needed. Especially it is urgent where
full automation of control processes is necessary. This respon-
sibility involves the careful selection and verification of the
indicators claiming to be the optimization criterion. Accord-
ing to the retrospective analysis, in this issue it is possible to
allocate two interconnected problems.

The first problem is an uncertainty of the “optimization”
concept. In fact, the optimization process, for today, is associ-
ated with extremum search of some function. In this regard,
the second problem is related to the fact that as an optimiza-
tion criterion, forming the function, it is proposed to use a
variety of indicators.

In this work the essence of an efficiency indicator is
revealed. The structure of this indicator and the properties
which such indicator has to possess are defined. A number of
classes of reference operations were created. Each such class
provides a possibility of testing those qualities which the ef-
ficiency indicator applying for a role of optimization criterion
has to possess.

The indicator which has cybernetic structure and suc-
cessfully passed test on all classes of reference operations has
been developed. Results of use of the developed indicator as
optimization criterion in the system of liquid portion heating
have been given.

Definition for category “efficiency” and “efficiency indi-
cator” has been given.

The received results can be useful to developers of cross-
disciplinary indicators, specialists in control processes auto-
mation and business processes optimization.

Keywords: efficiency indicator, optimization criterion,
comparison criterion, resources efficiency.
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DESIGNING A MONITORING MODEL FOR
CLUSTER SUPER-COMPUTERS (p. 32-37)

Igor Ruban, Vitalii Martovitsky, Nataliia Lukova-Chuiko

Recently there has been an increase in the number of
cyber attacks against computational systems. Growth in the
amounts of information that passes through computational
clusters and savings on staff requires an application of effec-
tive means of monitoring computational resources for the
purpose of prediction and elimination of cyber attacks. An
analysis of hacker attacks revealed that the break-in was not
detected by technical equipment.

We examined a concept of building existing systems
of monitoring of cluster super-computers. Deficiencies are
established in the monitoring systems, which lead not only
to the reduction in efficiency of computational clusters but
to their safety violations. We described a formal model for
the detection of anomalies in the functioning of a compu-
tational cluster. The model is the sets of the states of the
system depending on functional tasks, it separates processes
of targeted functioning of the system from the interface pro-
cesses of interaction with the network infrastructure and
provides for the possibility of their use in neural network
technology for detecting anomalies in the functioning of a
computational cluster. This model makes it possible to lo-
cally control parameters for each process and, based on the
formed vector, to detect anomalous influence on the system
as a whole.

Data of the study can be used for the improvement of
already existing subsystems of monitoring of super-com-
puter technologies, as well as form a foundation for creating
fundamentally new neural network multi-agent system of
monitoring of the detection of anomalous incidents in the
performance of computational clusters.

Keywords: super-computer, monitoring system, detec-
tion of anomalies, computational systems, multi-agent ap-
proach.

References

1. Voevodyn, V. V. (2012). Superkompiuternie tekhnolohyy v
nauke, obrazovanyy y promishlennosty. Moscow: Yzdatelsvo
Moskovskogo universiteta, 232.

2. DDOS-ataky v pervom kvartale 2016 hoda. Available at:
https://securelist.ru/analysis/malware-quarterly /28429 /
ddos-ataki-v-pervom-kvartale-2016-goda (Last accessed:
22.07.2016).

3. Bronk, C., Tikk-Ringas, E. (2013). The Cyber Attack
on Saudi Aramco. Survival, 55 (2), 81-96. doi: 10.1080/
00396338.2013.784468

4. Knopova, M., Knopova, E. (2014). The Third World War?
In The Cyberspace. Cyber Warfare in the Middle East. Acta
Informatica Pragensia, 3 (1), 23—32. doi: 10.18267 /j.aip.33

5. Ruban, I. V. (2015). An approach to cyber security support.
Information processing systems, 11, 6-8.

6. Kora, A. D., Soidridine, M. M. (2012). Nagios based en-
hanced IT management system. International Journal of
Engineering Science and Technology (IJEST), 4 (4), 1199—
1207.



7. Cigala, V., Mahale, D., Shah, M., Bhingarkar, S. (2011).
Job-Oriented Monitoring of Clusters. International Jour-
nal on Computer Science and Engineering, 3 (3), 1333—
1337.

8. Stefanov, K., Voevodin, V., Zhumatiy, S., Voevodin, V. (2015).
Dynamically Reconfigurable Distributed Modular Moni-
toring System for Supercomputers (DiMMon). Proce-
dia Computer Science, 66, 625-634. doi: 10.1016/j.procs.
2015.11.071

9. Sydorov, Y. A., Oparyn, H. A., Skorov, V. V. (2014). Yn-
strumentalnii kompleks metamonytorynha raspredelennikh
vichyslytelnikh sred. Parallelnie vichyslytelnie tekhnolohyy,
159-167.

10. Tarasov, A. G. (2010). Integration of computing cluster
monitoring system. In Proc. of the First Russia and Pa-
cific Conference on Computer Technology and Applications
(RPC 2010), 221-224.

11. Tirenko, A. (2016). IT na rubezhe epokh. Otkritie systemi.
SUBD, 1, 46-47.

12. Nemniuhyn, S. A. (2002). Parallel'noe prohrammyrovanye
dlia mnohoprotsessornikh vichyslytel'nikh system. St. Pe-
tersburg, 255.

13. Olad’ko, A. Tu. (2012). Podsystema monytorynha y audyta
ynformatsyonnoi bezopasnosty v operatsyonnoi systeme
Linux. Yzvestyia Iuzhnoho federal'noho unyversyteta. Tekh-
nycheskye nauky, 137 (12), 22-28.

DEVELOPING A TECHNIQUE FOR IMPROVING
THE EFFICIENCY OF ITERATIVE METHODS FOR
THE CALCULATION OF THE MULTICOMPONENT
RECTIFICATION PROCESS (p. 38-44)

Anton Sheikus, Elena Belobrova,
Yaroslav Dovgopoliy, Igor Levchuk, Valeriy Korsun

Studies of the technological base of mobile control over
the processes of rectification are based on determining the
concentration and temperature profiles of the installation in
the established regime at different coordinates of the point of
application of controlling influence.

A problem of the calculation of static characteristics of
the process is in the iterative determination of such concen-
trations of components in the bottoms so that the bidirec-
tional calculations, based on them, and carried out to the
control section of a rectifying column, make it possible to
obtain identical results. The 6-method is the effective tech-
nique for the provision of convergence of such calculations.
However, when calculating multi-plate rectifying columns
with several feeding inputs, in which the separation of mul-
ticomponent mixtures occurs, it is necessary to use a simple
procedure for the reduction in time spent searching for the
solution.

The problem of reducing the necessary number of itera-
tions is solved by the exponentiation of coefficient 0, which
is determined by the introduced tuning parameter of the al-
gorithm. The extreme dependence of the number of iterations
on this exponent is proven.

Performed calculations of the column for separat-
ing the multicomponent product of the MTBE synthesis
proved that the proposed modification of the 6-method
of convergence of iterative calculations of the operating
modes of rectifying columns makes it possible to reduce
the time, necessary for the search for the solution, by
50 %. In this case, it is not necessary to obtain high quality
of initial approximations of compositions of the separation

products. The method is characterized by high stability
and workability in a wide range of change in the input
magnitudes.

Keywords: mathematical modeling, multicomponent
rectification, iteration methods, the 0-method of conver-
gence, mobile control.
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DEVELOPMENT OF THE SYSTEM OF AUTOMATIC
CONTROL OF STEAM BOILERS AT ELECTRIC
POWER PLANTS DURING COMBUSTION OF LOW
QUALITY FUEL (p. 44-51)

Gennadiy Kanyuk, Andrey Mezerya,
Irina Suk, Igor Babenko, Elena Bliznichenko

A general principle of energy saving control of a steam
boiler at thermal power stations is presented, which implies
the formation and subsequent minimization of function of en-
ergy losses. This provides the possibility to ensure minimum
losses of energy (maximum efficiency) under all basic modes
of normal work of equipment. Parameters of the combustion
activator are included in functional dependences and initial
models of a boiler unit as the object of control, which makes it
possible to form reference models of a steam boiler, necessary
for solving the problem of energy saving control during the
combustion of low quality fuels.

A method for increasing the accuracy of measurement
and the control of feeding solid fuel to the furnace of a
boiler at thermal power stations is proposed. This makes it
possible to regulate fuel consumption more accurately and
to have more precise information for determining techni-
cal and economic indices of work of the power unit. A new
system of automated control of feeding additives, which
activate the process of combustion, was proposed. The sys-
tem of automated control of additives makes it possible to
accurately regulate consumption of additives depending on
the quality and amount of fuel supplied to the furnace. This
provides for the possibility to maximally use the potential
of activators of combustion for different grades of solid
fuel. The proposed system may be used at thermal power
plants that operate on the low quality fuel. The implemen-
tation of the proposed solutions will make it possible to
increase efficiency of the power units of coal-dust TPP at
the combustion of low quality fuels by the magnitude of up
to 4 %, as well as to completely eliminate the addition of
natural gas.

Keywords: steam boiler, thermal power plant, energy
saving, energy losses, activator of combustion.
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ANALYTICAL DETERMINATION OF THE
ELECTROMECHANICAL SYSTEM STARTING
PROCESS EFFICIENCY INDEX WITH REGARD TO
THE DISTRIBUTED NATURE OF INPUT PRODUCTS
CONSUMPTION (p. 51-59)

Valerii Tytiuk

Currently, an approach based on the lumped-parameter
resource consumption model is used to determine the starting
process efficiency index. This is due to the simplicity of analyt-
ical expressions for the efficiency index. In actual practice, the
resource consumption of the starting process is time-phased
in nature, which may lead to biased estimates of the efficiency
index and inaccurate operation of the optimization system.

In the paper, the actual form of the signal of the cost
estimate of input products over time was determined using
mathematical modeling of the controlled start system. It is
proposed to use a fractional rational function to approximate
these signals. The parameters of this approximation at dif-
ferent values of the control action were obtained using the
Matlab Curve Fitting Toolbox.

The analytical expressions for determining the resource
consumption, potential effect and efficiency index of the
starting process were obtained on the basis of the proposed
approximation. It was found that the position of the maxi-
mum efficiency index on the x-axis, obtained when using the
lumped-parameter and distributed-parameter starting opera-
tion models varies slightly (within the 5 % margin of error).
This will reasonably facilitate hardware implementation of
optimal control systems of starting processes through the ap-
plication of the lumped-parameter starting operation model.

Keywords: controlled start, distributed resource con-
sumption, approximation, analytical expression of starting
efficiency index.
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