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combinations that form resource asymmetry and increase the level of 
competitiveness of the enterprise. It is determined that the reasons 
of the increase of gender asymmetry are caused by the following fac-
tors: the development of society (demographic, technological, socio-
economic); gender (discriminatory factor), behavioral. Identification 
of components of the resource portfolio, taking into account the 
existing influence of the gender factor on the efficiency of business 
processes was conducted. The fundamental novelty in the systemati-
zation of elements of resource provision of the enterprise’s activity is 
obtaining a set of weight coefficients, which allows evaluating the ef-
ficiency of the functioning of enterprises on the basis and taking into 
account the differentiation of components of the resource portfolio.

The expediency of using the method of solving the target task of 
managing resources provision activities of enterprises of the brew-
ing industry is substantiated by determining the dependence of the 
indicator of enterprise efficiency on the volume of investment in 
private resources. It was proposed to construct a decision matrix us-
ing the comparative approach and the determined coefficients of the 
importance of the resource tree elements for assessing the effective-
ness of the results of the resource provision of the enterprises of the 
brewing industry.

Keywords: resource provision management processes, gender, 
enterprise resource portfolio, resource asymmetry, heterogeneity.
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The study of the process of resources provision management of 
enterprise activity taking into account the gender factor was con-
ducted. It was determined that the present environment requires 
business entities to take into account the gender factor when man-
aging the resource portfolio of the enterprise. Investigation of the 
role of women in enterprise activity suggests that in most cases, the 
involvement of women in the enterprise activity usually comes with 
gender stereotypes. 

The peculiarities of the influence of gender aspects on resource 
provision of the enterprise activity were investigated. It was deter-
mined that for each economic entity, there are individual resource 
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This paper reports results of the study into assessing the features 
and devising a tactic for the development of structures for the sys-
tems that control levels of electricity consumption by receivers at 
iron-mining enterprises employing the underground technique for 
extracting iron ore raw materials (IOR). It is shown that the advan-
tages of the proposed structure, compared with existing variants, is 
the implementation within its functional of control solutions that are 
predefined by the specificity in the operational technology of electric 
energy (EE) receivers at these types of enterprises. The solution be-
came possible based on the unification of the electrical energy complex 
of these enterprises into a single structure: electricity supply sys- 
tems ‒ EE receivers. A list of consumers has been compiled, which 
form a shape of daily timetables of electrical loads at an iron ore enter-
prise ‒ the so-called stationary installations that consume more than 
80 % of the total consumption of EE. It is these consumers that were 
included in the category of EE receivers-regulators. Individual optimi-
zation of operational modes of the work of these receivers over a day’s 
underlies the logic of control over the levels of EE consumption. Such 
a structure of optimization appears appropriate based on the fact that 
a price for the EE consumed by an enterprise over 24 hours is formed 
by the energy-generating organization differentiated in a function of 
zonal tariffs: peak, half-peak, night. Upon determining a dependence of 
energy consumption levels by the receivers-regulators on controlling 
and perturbing variables, it has been established, and recommended 
for implementation, to control the level of EE consumption based on 
the substantiated and predefined criteria, whose essence comes down 
to the minimization of this indicator.

The present work has synthesized a mathematical model, based 
on which the algorithm of control was designed. This makes it pos-
sible to not only minimize the level of power consumption by taking 
into consideration the zonal tariff prices for the EE consumed, but to 
control flows in the cases of possible limitations for the levels of elec-
tricity supply by the side that supplies power to an energy system.

Keywords: control algorithm, optimization of electricity con-
sumption by iron ore enterprises, functional-technological structure, 
zonal tariffs.
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The formalized system to select a strategy for the implementa-
tion of a capital construction project was developed. This is impor-
tant because an error in making a strategic decision (in an intuitive 
rather than formalized way) critically affects the further course of 
events on a project and usually cannot be fixed through the efforts 
of tactical and operative control. Throughout the whole range of 
strategies, a number of those, which have characteristic features, 
and therefore affect specifically project initiators, were determined. 
Discreteness of the field of alternatives gives a possibility to avoid 
“fuzziness” in making decisions on the most appropriate strategy. The 
system became unified through the separation of two elements in it: 
(1) variable (movable) context that recognizes the features a specific 
business situation and the specificity of the analyzed project, (2) 
constant (unmovable) context that reflects the properties of each of 
the alternative strategies. The business process of comparative analy-
sis involves three stages: assessment of the organization maturity, 
identification of the market development level, determining project 
priorities and conformity of a priority complex with the profiles of 
key contract-organizational models. The first stage gives an answer 
to the question: “Is it worth following a multi-variant contract-or-
ganizational scheme of project management?”, the second one solves 
the problem “Is it worthwhile applying IPD in the current situa-
tion?” and the third one gives a response to the question “Which of 
the contract-organizational models of the analyzed project should be 
followed?” Thus, the conceptual model reflects all available alterna-
tives of typical strategies that are applied in the international best 
practices. The total number of key basic contract-organizational 
alternatives includes 26 strategies. Both the project space, and the 
field of strategic alternatives are reflected in an integrated coordi-
nate system “time–costs–value–risk” by the conceptual model. The 
formalized toolset formed the system of the project agreement-orga-
nization models COMPAS. The formalized system makes it possible 
to make unambiguous well-grounded decisions on project delivery 
strategies, which in practice will lead to better project results.

Keywords: engineering of business processes, multi-criteria 
analysis, strategic decision-making, project delivery models.
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The issue examined in this work relates to the search for an 
optimal pricing strategy by an enterprise-supplier in case it faces a 
new competitor that offers products at a lower price. The emergence 
of such a problem necessitates looking for a rational way to reduce 
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The task of substantiating quantitative composition of cargo 
batches during formation of aggregated shipments in containers 
was studied.

As a result of the study, a general formulation of the problem 
of substantiating quantitative composition of consignments during 
organization of LCL transportations was obtained, and particular 
versions of its interpretation were defined. To solve local production 
problems, some technologies have been developed that take into 
consideration peculiarities of situation and initial information on the 
planned shipment. The use of these technologies ensures maximum 
utilization of technical and operational capabilities of the container 
in formation of aggregated shipments of cargoes. For the first two 
versions of the task, the technology provides implementation of 
certain systems of equations and verification of obtained results 
with regard to the quality of utilization of the carrying capacity 
and freightage of the container. To solve the problem of the third 
and fourth versions of the developed mathematical models, imple-
mentation of the models ensures maximum utilization of technical 
parameters of the container due to the optimality criteria reflected in 
the corresponding objective functions. Therefore, verification of the 
obtained results with regard to the quality of utilization of carrying 
capacity and freightage of the container is not required.

Based on the proposed methodological provisions, experimental 
studies were carried out that have shown universality of solving 
problems of optimizing loading of consolidated containers.

The developed provisions are of scientific importance. They 
contribute to the development of a theory of transport processes and 
systems and are of practical interest for commercial departments of 
transport companies that provide cargo forwarding services. Introduc-
tion of these provisions will ensure an increase in efficiency of produc-
tion activities of representatives of the transport business and will also 
enable formation of rational systems of cargo forwarding services for 
cargoes in regional, interregional and international transportation.

Keywords: container, less than container load (LCL) transpor-
tation, cargo forwarding activity, container loading.
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its selling price, in order to prevent losing in an aggressive competi-
tive environment, formed by new players entering the market with 
proposals that are obviously better. To resolve this problem, we have 
developed an algorithm for selecting the winning strategies based on 
the estimation of strategic capabilities of a competitor under condi-
tions of uncertainty.

It has been proposed, in order to assess the cost of a product 
in the system “supplier-consumer”, to apply the concept of the l- 
level scale. It is shown that, given such a representation, it becomes 
possible to employ a dimensionless estimation of product pricing, 
regardless of its type or natural cash value. For a formalized descrip-
tion of relations between an enterprise- supplier and a competing 
company, it is proposed to use the theory of strategic games, in which 
a game matrix is built based on universal regression equations. A 
feature of the proposed solutions is that the value of winning in the 
game matrix is defined by solving an optimization problem based on 
the regression equation that describes the impact of transportation 
costs, profit, and a value-added tax (VAT) on the price of the game. 
It has been established that, given such a description, the game that 
is played has a saddle point with the net price of the game z=–0.5. 
Based on mathematical modelling, it was established that the selec-
tion of a supplier company is limited by strategies at which own 
profit must be close to the average or the minimally possible value.

We have constructed a predictive model for strategic opportuni-
ties of a competitor in the system “supplier-consumer”, represent-
ing a universal regression equation. Based on it, an adjustment of 
numerical indicators for the components in product pricing can be 
made. It is shown that such an adjustment allows the existence of 
multiple alternatives, neutralizing competitor’s advantages. We have 
substantiated constraints for the solutions derived, related to two 
factors: an assumption about the accuracy of determining the pricing 
components of a competitor, and the presence of taxation specificity 
in international cargo transportation.

Keywords: system “supplier-consumer”, l-level scale, strategic 
opportunities, optimal strategy, game price, regression equation.
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A stochastic model of work of inventory management system at 
a ship repair yard (SRY) has been developed. In order to account 
for factors related to uncertainties and risks (random moments of 
arrival of ships at SRY, random volumes of repairs), it has been pro-
posed to apply the apparatus of Markov drift processes for model-
ing. These processes make it possible to take into consideration the 
discrete character of change in the number of vessels at SRY, as well 
as the ongoing character of fluctuation in the inventory level of ma-
terials in warehouse. In this case, docks at SRY are interpreted as a 
queueing system. It is also assumed that the restocking of materials 
at a warehouse and their utilization during repair of ships is carried 
out continuously, at constant intensities, but depending on the 
availability of a material in warehouse. The result of this study is 
the stated problem on stochastic optimization of intensities in the 
resupply of materials based on the criterion of minimum cumulative 
average current expenses of the yard, which also take into consider-
ation the losses associated with additional downtime of ships due to 
the lack of materials in warehouse during repair. It has been shown 
that the results obtained are important to the practical operation of 
SRY supply department as they make it possible to build a strategy 
for the replenishment of materials in stock at SRY under conditions 
of time-dependent non-uniformity in the need for ship repairs. 
From a theoretical point of view, the obtained results demonstrate 
a possibility of using the apparatus of Markov drift processes 
to solve various problems on optimal inventory control under 
conditions of random fluctuations in the demand for materials in  
warehouse.

Keywords: shipyard, queueing system, materials stocks, risk of 
idle vessels, optimal inventory management.



84

Eastern-European Journal of Enterprise Technologies ISSN 1729-3774	 6/3 ( 96 ) 2018

2.	 Butko, T. V., Shander, O. E. (2014). Formalization of the process of 
freight car fleet management of operator company. Eastern-European 
Journal of Enterprise Technologies, 2 (3 (68)), 55–58. doi: https://
doi.org/10.15587/1729-4061.2014.22798

3.	 Vasilenok, V. L., Negreeva, V. V., Shevchenko, Ya. V. (2015). Organi-
zation of intermodal transport: international and Russian experience. 
Nauchniy zhurnal NIU ITMO. Seriya: Ekonomika i ekologicheskiy 
menedzhment, 4, 77–88. 

4.	 Dmitriev, A. V. (2009). Intermodal technologies in the logistics of freight 
forwarding services. Rossiyskoe predprinimatel’stvo, 16 (5), 787–798. 

5.	 Belyaev, V. M., Mirotin, L. B., Nekrasov, A. G. Pokrovskiy, A. K. 
(2011). Upravlenie processami v transportnyh logisticheskih siste-
mah. Moscow, 127.

6.	 Li, L., Negenborn, R. R., De Schutter, B. (2015). Intermodal freight 
transport planning – A receding horizon control approach. Trans-
portation Research Part C: Emerging Technologies, 60, 77–95.  
doi: https://doi.org/10.1016/j.trc.2015.08.002 

7.	 Macharis, C., Van Hoeck, E., Pekin, E., van Lier, T. (2010). A deci-
sion analysis framework for intermodal transport: Comparing fuel 
price increases and the internalisation of external costs. Transpor-
tation Research Part A: Policy and Practice, 44 (7), 550–561.  
doi: https://doi.org/10.1016/j.tra.2010.04.006 

8.	 Dragović, B., Tzannatos, E., Park, N. K. (2016). Simulation modelling 
in ports and container terminals: literature overview and analysis 
by research field, application area and tool. Flexible Services and 
Manufacturing Journal, 29 (1), 4–34. doi: https://doi.org/10.1007/
s10696-016-9239-5 

9.	 Yang, X., Low, J. M. W., Tang, L. C. (2011). Analysis of intermodal 
freight from China to Indian Ocean: A goal programming approach. 
Journal of Transport Geography, 19 (4), 515–527. doi: https:// 
doi.org/10.1016/j.jtrangeo.2010.05.007 

10.	 Cho, J. H., Kim, H. S., Choi, H. R. (2010). An intermodal transport 
network planning algorithm using dynamic programming – A case 
study: from Busan to Rotterdam in intermodal freight routing. Ap-
plied Intelligence, 36 (3), 529–541. doi: https://doi.org/10.1007/
s10489-010-0223-6 

11.	 Monios, J., Wilmsmeier, G. (2013). The role of intermodal transport 
in port regionalisation. Transport Policy, 30, 161–172. doi: https://
doi.org/10.1016/j.tranpol.2013.09.010 

12.	 Limao, N. (2001). Infrastructure, Geographical Disadvantage, Trans-
port Costs, and Trade. The World Bank Economic Review, 15 (3), 
451–479. doi: https://doi.org/10.1093/wber/15.3.451 

13.	 Dooms, M., van der Lugt, L., de Langen, P. W. (2013). International 
strategies of port authorities: The case of the Port of Rotterdam 
Authority. Research in Transportation Business & Management,  
8, 148–157. doi: https://doi.org/10.1016/j.rtbm.2013.06.004 

14.	 Pogrebna, G., Petrushov, V. V. (2014). Improvement of the container 
terminal station in Kharkov-Lisky calculation and its ability pro-
cessing. Zbirnyk naukovykh prats Ukrainskoi derzhavnoi akademiyi 
zaliznychnoho transportu, 145, 78–81. 

15.	 Varshavskiy, V. I., Marahovskiy, V. B., Rozenblyum, L. Ya., Ya-
kovlev, A. V. (1990). Aperiodicheskaya skhemotekhnika. Iskusst-
venniy intellekt. Programmnye i apparatnye sredstva. Moscow, 
199–213.

16.	 Peterson, G. (1984). The theory of Petri nets and modeling of sys-
tems. Moscow: Mir, 264.

17.	 Palagin, A. V., Opanasenko, V. N. (2007). Tekhnologiya rekon-
figuriruemogo komp’yutinga. Kibernetika i sistemnyy analiz, 5, 
72–86.

20.	 Avramchuk, E. F., Vavilov, A. A., Emel’yanov, S. V. et. al.; Emel’ya- 
nov, S. V. et. al. (Eds.) (1988). Tekhnologiya sistemnogo mod-
elirovaniya. Moscow: Mashinostroenie; Berlin: Tekhnik, 520.

DOI: 10.15587/1729-4061.2018.151929
STUDY INTO CONDITIONS FOR THE INTERACTION 
BETWEEN DIFFERENT TYPES OF TRANSPORT AT 
INTERMODAL TERMINALS (p. 70-76)

Vasyl Petrushov
Ukrainian State Academy of Railway Transport, Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0002-7354-9788

Oleh Shander
Ukrainian State Academy of Railway Transport, Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0002-3330-2588

The study conducted into organization of the interaction among 
various types of transport at intermodal terminals found that it 
is necessary to improve the technological process of a terminal to 
achieve effective functioning of transshipment terminals. Specifi-
cally, it is necessary to provide basic requirements, such as continu-
ity, rhythm, parallelism and sequenced-flow of all operations and 
maximum combination with the high quality of unconditional use. 
The study proved that achievement of appropriate conditions is 
possible when using the descriptive model of a two-port terminal. It 
operates due to the processes of self-synchronization of movement 
of automated platforms, which transport containers between a road 
portal and a railroad portal. The study established that we must solve 
the design problem of creation of perfect computer models for needs 
of organization of the interaction of various types of transport at 
intermodal terminals in a combination of descriptive model and ana-
lytical model. These models include software components and hard-
ware components that provide conditions for implementation of the 
concept of self-synchronization movement of forklift trucks. Specifi-
cally, the study found that the self-timed control approach provides 
a greater degree of coordination in operation of a container terminal. 
That makes it possible to improve the parallelism of processes, that 
is, simultaneous implementation of events within a system.

The study showed a possibility for the formalization of processes 
of self-synchronization by means of Petri nets. This mathematical ap-
paratus is very convenient for modeling dynamic discrete systems and 
makes it possible to explore the sequential execution of all processes, 
which occur at an intermodal terminal. Based on the simulation, the 
study proved that an average container demurrage at a terminal di-
minishes, which makes it possible to increase processing capacity and 
to reduce unit costs for processing a container at a terminal.

Thus, there is reason to state that it is quite possible to de-
velop technologically complete “seaport-railroad portal-automobile 
portal” terminal structures in various configurations. The type of 
configuration depends on selected logistics routes for delivery of 
good. We should apply the method of organization of operation of a 
two-port terminal for this purpose.

Keywords: self-synchronization, Petri net, intermodal transpor-
tation, container terminal.
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