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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.

Keywords: competence, expert, evaluation criteria, technical 
regulation, data uncertainties, analytic hierarchy.

References 

1.	 Velychko O. M., Gordiyenko T. B., Kolomiets L. V. (2015). Method-

ologies of expert’s competence evaluation and group expert evalua-

tion. Metallurgical and Mining Industry, 2, 262–271.

2.	 Litvak, B. G. (1996). Ekspertnye otsenki i prinyatiye resheniy. 

Мoscow: Patent, 271.



81

Abstract and References. Control processes

sudna [Implementation approaches during simulation processes for 

a dynamically positioned ship]. Electrical engineering & electrome-

chanics, 6, 20–25. 

4.	 Budashko, V., Nikolskyi, V., Onishchenko, O., Khniunin, S. (2016). 

Decision support system’s concept for design of combined propulsion 

complexes. Eastern-European Journal of Enterprise Technologies,  

3 (8 (81)), 10–21. doi: 10.15587/1729-4061.2016.72543 

5.	 Budashko, V. V. (2017). Design of the three-level multicriterial strat-

egy of hybrid marine power plant control for a combined propulsion 

complex. Electrical Engineering & Electromechanics, 2, 62–72. doi: 

10.20998/2074-272x.2017.2.10 

6.	 Glazeva, O. V., Budashko, V. V. (2015). Aspekty matematychnoho 

modeliuvannia elementiv yedynykh elektroenerhetychnykh ustano-

vok kombinovanykh propulsyvnykh kompleksiv [Aspects of the 

mathematical modelling of the elements for western systems coordi-

nating council of combined propulsion complexes]. Bulletin of NTU 

«KhPI». Series: Problems of Electrical Machines and Apparatus 

Perfection. The Theory and Practice, 42 (1151), 71–75. Available at: 

http://pema.khpi.edu.ua/article/view/55969/52110

7.	 Arutyunov, A. V., Karamzin, D. Y., Pereira, F. (2012). Pontryagin’s 

maximum principle for constrained impulsive control problems. Non-

linear Analysis: Theory, Methods & Applications, 75 (3), 1045–1057. 

doi: 10.1016/j.na.2011.04.047 
8.	 Rudnichenko, N. D., Vychuzhanin, V. V. (2014). Nechetko-veroy-

atnostnaya model otsenok riskov slozhnyih tehnicheskih sistem 

[Fuzzy-probability model for assessing the risks in complex technical 

systems]. Informatics & Mathematical Methods in Simulation, 4 (3), 

225–232.

9.	 Geertsma, R. D., Negenborn, R. R., Visser, K., Hopman, J. J. (2017). 

Design and control of hybrid power and propulsion systems for 

smart ships: A review of developments. Applied Energy, 194, 30–54.  

doi: 10.1016/j.apenergy.2017.02.060 

10.	 Thieme, C. A., Utne, I. B. (2017). Safety performance monitoring 

of autonomous marine systems. Reliability Engineering & System 

Safety, 159, 264–275. doi: 10.1016/j.ress.2016.11.024 

11.	 Vichuzhanin, V. (2012). Realization of a fuzzy controller with fuzzy 

dynamic correction. Open Engineering, 2 (3). doi: 10.2478/s13531-

012-0003-7 

12.	 Montewka, J., Goerlandt, F., Kujala, P., Lensu, M. (2015). Towards 

probabilistic models for the prediction of a ship performance in 

dynamic ice. Cold Regions Science and Technology, 112, 14–28.  

doi: 10.1016/j.coldregions.2014.12.009 

13.	 Anastopoulos, P. A., Spyrou, K. J., Bassler, C. C., Belenky, V. (2016). 

Towards an improved critical wave groups method for the proba-

bilistic assessment of large ship motions in irregular seas. Probabi-

listic Engineering Mechanics, 44, 18–27. doi: 10.1016/j.probeng-

mech.2015.12.009 

14.	 Esmailian, E., Ghassemi, H., Zakerdoost, H. (2017). Systematic proba-

bilistic design methodology for simultaneously optimizing the ship 

hull-propeller system. International Journal of Naval Architecture and 

Ocean Engineering, 9 (3), 246–255. doi: 10.1016/j.ijnaoe.2016.06.007 

15.	 Ekren, B. Y., Heragu, S. S., Krishnamurthy, A., Malmborg, C. J. (2014). 

Matrix-geometric solution for semi-open queuing network model of 

autonomous vehicle storage and retrieval system. Computers & Indus-

trial Engineering, 68, 78–86. doi: 10.1016/j.cie.2013.12.002 

16.	 Jingjing, X., Dong, L. (2012). Queuing Models to Improve Port Ter-

minal Handling Service. Systems Engineering Procedia, 4, 345–351. 

doi: 10.1016/j.sepro.2011.11.085 

17.	 Vahdani, B., Tavakkoli-Moghaddam, R., Jolai, F. (2013). Reliable 

design of a logistics network under uncertainty: A fuzzy possibilistic-

queuing model. Applied Mathematical Modelling, 37 (5), 3254–

3268. doi: 10.1016/j.apm.2012.07.021 

DOI: 10.15587/1729-4061.2017.107244
THEORETICAL-APPLIED ASPECTS OF THE 
COMPOSITION OF REGRESSION MODELS FOR 
COMBINED PROPULSION COMPLEXES BASED ON 
DATA OF EXPERIMENTAL RESEARCH (p. 11-20)

Vitalii Budashko 
National University «Odessa Maritime Academy», Odessa, Ukraine

ORCID: http://orcid.org/0000-0003-4873-5236

Volodymyr Golikov 
National University «Odessa Maritime Academy», Odessa, Ukraine

ORCID: http://orcid.org/0000-0003-1591-3016 

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 b0=0.4527; b1=–0.1126; b2=0.0848; b3=–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 α=0.06 and 
for the number of degrees of freedom 30 fy=30t(0.06; 30)=t(0.06; 2)=
=4.823, as well as the Fisher’s F-criterion Fe (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, 
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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: S1 – 
unawareness; S2 – awareness; S3 – positive attitude; S4 – 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, DOI.
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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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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 to 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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