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Present methods and facilities for the evaluation of expert’s
competence are researched. The most suitable methods for the evalu-
ation of expert’s competence — the methods of data uncertainties
and Analytic Hierarchy Process are analysed in detail and selected.
Evaluation of expert’s competence in the field of technical regulation
(time and frequency measurement) according to the set criteria was
carried out. The results were processed by special methodologies,
and also universal and specialized software. The specialized software
facilities take into account the data uncertainties and application of
the method of analytic hierarchy process. With the application of the
universal software Microsoft Excel (USA), the ratio of the averages
for the criteria used for the evaluation of expert’s competence in the
field of technical regulation was estimated.

Comparative analyses of the results obtained using the methods
for the evaluation of expert’s competence taking into account the
data uncertainties and applying the method of analytic hierarchy
process was carried out. The results of the analysis showed the con-
vergence and correlation of the data obtained, and also confirmed the
fitness of the methods for the evaluation of expert’s competence. The
results showed a small dispersion of the average values for the crite-
ria of evaluation of expert’s competence in the limits from 5.2 to 7.9,
which testifies to a good balance. Dispersion of the values obtained
using the given methods shows correlation.

The methods for the evaluation of expert’s competence which
take into account the data uncertainties and application of the
method of analytic hierarchy process,-are expedient to apply as a use-
ful tool for the comparative estimation of expert’s competence on the
basis of objective data according to the set criteria for different fields
(spheres) of activity. This will assist the increase of evaluation au-
thenticity and will allow forming more competent groups of experts.
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regulation, data uncertainties, analytic hierarchy.
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Based on the study into internal properties of components of
the ship power plants (SPP) in the combined propulsion complexes
(CPC) and considering special features in the construction of equa-
tions that characterize energy processes in the specific SPP of the
particular CPC, we developed the principles of constructing their
regression models according to data from experimental research.
The function is defined that connects input variables and the output
variable based on data of the experiment with the certain number of
common observations of the input and output parameters. The check
for adequacy of the obtained model was performed according to the
experimental data.

Such studies are necessary in order to develop specialized
software modeling tools that are used when designing CPC SPP
whose structure may vary in certain specified operational limits
and situational factors. Similar empirical models also make it pos-
sible to improve simulation modeling algorithms involving the use
of statistical tests and construction of CPC SPP models based on
experimental data.

As the result of present research, according to data obtained in
the course of experiment, which contained 14 joint observations of the
input and output parametric coordinates of the thruster drives (TDs)
of CPC of the ship that operates under dynamic positioning mode, we
estimated variation in the coefficients of regression equation and de-
termined coefficients by=0.4527; by=—0.1126; b,=0.0848; bs=—0.0277;
b4=0.0856, which refine the structure of regression model of SPP of
CPC. For different levels of significance and degrees of freedom, the
Student’s t-criterion was computed for significance level 0=0.06 and
for the number of degrees of freedom 30 f,=30t(0.06; 30)=t(0.06; 2)=
=4.823, as well as the Fisher’s F-criterion F, (0.06; 12; 2)=5.43, on the
basis of which the conclusion was made that confirms adequacy of the
obtained model according to the experimental tests.

Based on the constructed regression model, it is possible to
adjust the position of CPC TD relative to each other and to the dia-
metrical plane of the ship, as well as directions of TD rotation in the
process of optimization of parameters of physical models of control
systems of TD electric engines.

Keywords: ship power plant, combined propulsive complex,
regression modeling, adequacy, experimental tests.
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The present research focuses on the development of mathemati-
cal procedures for controlling the regional management over product
clusters. In order to improve mathematical support for the strategic
controlling, we modified the rating assessment by applying busi-
ness, technological, and social indicators of a dairy sector, due to
which it becomes possible to run a quantitative external analysis of
efficiency of the regional management. Mathematical procedures of
operational controlling allowed us to identify the reserves of internal
environment in the activities of regional clusters of the dairy sector.
The first option of controlling is formalized by the model of finding
the shortest paths to spread innovations from the regional leaders of
dairy clusters. The second reserve of controlling is based on model-
ing the optimal cost-cutting by the criterion of maximal increase in
profitability under conditions of using own feed crops. The third
reserve of controlling was confirmed by the rank statistical tests
related to improving productivity due to the effect of large-scale
production of milk. Article contains results of practical approbation
of the proposed system of mathematical procedures for controlling
regional management over dairy clusters.

Keywords: strategic and operational controlling, mathematical
procedures for controlling, dairy cluster, regional management.
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Development of social networks of scientists in the World Wide
Web creates new schemes for wider awareness of the global scientists’
community of scientific research findings. In this case, existing infor-
mation technologies are facing difficulties in resolving contradictions,
generated by a broad stream of scientific publications and complex-
ity of access to these publications. Resolution of this controversy
is carried out thanks to “digitalization” of scientific content, which
predetermines possibility of implementation of new principles for
information disseminating, such as SMM (Social Media Marketing).

To substantiate and assess SMM, we accepted the hypothesis
about possibility of phenomenological presentation of lifecycle of
scientific publications with the states of readers’ community: §; —
unawareness; S, — awareness; S3 — positive attitude; 4 — citation;
S5 — negative attitude. In view of these states, the model of publication
lifecycle based on a Markov chain was constructed. It was proposed
to use SMM principles from professional marketing agencies in rela-
tion to promotion of scientific content on the Internet. A distinctive
feature of this approach is that proposed Markov chain is adjusted to
different possible states of reader’s community on assessment of publi-
cation by establishing the values of transition probabilities, which are
chosen for particular states based on the expert evaluation.

We investigated the influence of expansion of readers’ audience,
provision of presentation clarity, articles uniqueness, professional
orientation, and data objectivity on the distribution of publication
readership. Effectiveness of publications promotion with an active
authors’ participation to follow up on their publications in social
scientific networks was shown.

Keywords: SMM, scientometrics, social networks, digitaliza-
tion, digital content, ResearchGate, DOT.
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Under contemporary conditions, top managers in a university,
during implementation of strategic development program, face the
problem of creating the optimal portfolio of activities. At the same
time, human capital is one of the priority areas of investment; raising
its level is an important condition for sustainable development that
makes it possible to achieve on time strategic objectives set by the
university. We propose a method for the formation of optimal portfo-
lio of activities in the area of human capital development, taking into
account the uncertainties that occur when making management deci-
sions. An economic-mathematical model is considered whose objective
function is an integral indicator that takes into account a degree of
achievement of strategic tasks by structural divisions of the university.
Optimization variables are the Boolean variables for the inclusion of
activities for employees in the portfolio at a certain moment of time.
Solution to the model is found numerically using the developed soft-
ware. The solution is a plan of activities in the area of human capital
development for structural units of the university. The plan is struc-
tured by time, units, employees, and directions of investment.

We examine the example of determining a portfolio of activities
in the area of human capital development for three structural divi-
sions of the university in order to achieve the university’s objectives
on the horizon of planning over 5 years. Results of the calculations
make it possible to form a “road map” in the field of human capital
development and prove to be one of the main components in invest-
ment strategy of the university.

Keywords: human capital, economic-mathematical modeling,
strategic activities, university management, fuzzy-multiple approach.
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Despite a large number of diverse methods and approaches to
studying the enterprise stability, forecasting of stable development
in the Ukrainian economy did not yield sufficiently precise results.
Therefore, the main purpose of the study was to develop a complex of
economic and mathematical models for estimating and analyzing the
enterprise functioning stability in the dynamics, which will allow timely
diagnosis of its instability and taking effective management decisions.
The proposed complex of models is based on the logistic approach and
the classical apparatus of the systems automatic control theory.

The structural model of the enterprise was developed, which re-
sulted in its generalized transfer function in the market environment.
The generalized transfer function is the basis of the construction of
a simulation model for assessing the enterprise functioning stability.
This approach allowed the use of algorithmic mathematical me-
thods — the criteria of Hurwitz and Mikhailov to study the stability
of the enterprise functioning in the dynamics. According to the per-
formance indicators of the two enterprises, practically applying the
models developed in the work, the research and analysis of the stabil-
ity of their functioning were carried out. As a result, the appearance
of the Mikhailov's hodograph for a stable and unstable system is
clearly demonstrated, and the stability margin is determined.

It is important that the obtained models and results, with the ap-
propriate adaptation, can be extrapolated to study the stability of the
production and sales enterprise functioning in different economic
sectors of different countries of the world. The prospect of further
research is seen in the development of an information and analytical
system that uses the models for assessing and analyzing the enter-
prise functioning stability and allows you to change the structural
model quickly, adjusting it to certain features of a particular enter-
prise. This will allow you to determine the level of stability for any
investigated system operatively.

Keywords: functioning stability, structural model, simulation
model, logistic approach, production and sales system, automatic
control theory.
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We presented conceptual basis for the organization of informa-
tion support of management of large-scale economic and produc-
tion systems, which takes into account the principles of knowledge
economy and relies on information consolidation tools. Using
technology of conceptual design, the authors developed the scheme
of subject-area of information consolidation for management of in-
tegrated associations of enterprises. The use of the concepts of this
scheme enabled us to substantiate the system of hypotheses regard-
ing construction of an information consolidation system to satisfy
the needs of management of large-scale economic and production
systems. Practical implementation of these hypotheses is based on
the developed totality of conceptual provisions that are correlated
with the stages of organization of the information consolidation



system. The succession of such stages is presented with the use of
the methodology of structural analysis and modeling. For formal-
ized representation of the essence of consolidation processes, the
concentrical theoretical-multiple approach was used, which made it
possible to represent the hierarchy of satisfying information needs
of a large-scale economic and production system. It was also proved
that formation of such information needs should take into account
the principles of reflective management. To do this, we represented
the scheme of revealing mutual reflective influences of participants
of large-scale economic and production system that models two lev-
els of reflective interaction.

Keywords: information consolidation, large-scale economic and
production system, reflective management, theoretical-multiple ap-
proach.
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On the base of damage rate analysis of power transformers and
methods of EES modes control, the necessity of using the results
of on-line diagnostics of LTC transformers not only for determina-
tions of the expediency of further operation or equipment repair
but also for calculation of optimal transformation coefficients (with
account of the suggested RRCT) for their application in the pro-
cess of modes control has been proved.

The mathematical model of RRCT is developed te by ap-
plying the methods of neural-fuzzy modeling, this model, taking
into account both current and retrospective values of diagnostic
parameters enables to study the impact of diagnostic parameters
of RRCT and determine its current value, which is necessary for
automatic and automated reliable and optimal control of EES
modes.

The improved method of determination of optimal control ac-
tions, realized by the LTC transformers by means of comparative
analysis of the results of calculation of EES modes with quasi-resis-
tances of the circuit branches, enables to select the transformer and
calculate transformation ratios that provide minimal losses of active
power, minimal amount of LTC switching.

The error of RRCT determination by means of the developed
mathematical fuzzy model as compared with the training sample of
the model and the opinion of independent experts does not exceed
the error of the devices, measuring diagnostic parameters.

Such results are explained by complex usage of probabil-
ity theory methods, neuro-fuzzy modeling and modern software
Matlab.

Such peculiarity of the suggested method of determining opti-
mal control actions by LTC transformers, as the account of RRCT,
in the process of EES mode control provides such advantages as
reduction of the damage rate of the equipment, reduction of active
power losses in EES. The peculiarities of the method of determin-
ing optimal control actions by LTC transformers, with the account
of their technical state, open up the prospects of development and
introduction of modern microprocessor-based systems of optimal
automatic control of LTC transformers in EES.

Usage of quasi-resistors of circuit branches, which, unlike the
transformers, used for calculation of nominal resistances of the lines,
take into account the state of the transformers and possible losses of
utility companies due to the possible damages, enables to calculate
the EES mode in case of transformers transformation ratio change
and by means of comparison of calculated power losses, select the
most efficient transformer.

Further progress of the given research includes the develop-
ment of mathematical models of other kinds of high voltage equip-
ment involved in the process of ESS modes control, damage of
which is possible.

Keywords: on-line diagnostics, optimal control, normal modes,
active power losses.
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