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Criteria for the management of a sustainable and safe
positioning of the fleet in the conditions of globalization
Purpose. To develop a model of minimizing transportation risks for strengthening the criteria for sustainable and safe position
ing of the fleet.
Methodology. Scientific research, whose results are given in the presented article, is performed using both general and special
methods of cognition. Methods of quantitative and qualitative comparison, content analysis, scientific abstraction and systemati
zation and the method of mathematical formalization were used.
Findings. An algorithm of a criterion-based approach to sustainable and safe positioning of the fleet in the presence of interna
tional transport market constraints is proposed. A mathematical model has been developed for minimizing transportation risks,
which will reduce the current costs of the merchant fleet and, accordingly, contribute to its sustainable and safe positioning. Since
it is important for industrial enterprises to reduce the time and cost of delivering raw materials, components, reducing transport
costs for delivering products to the consumer, the paper presents forecasting of volumes of container transportations through ports
of Ukraine and comparative analysis with the forecast trend of container transportations in the world market. This made it possible
to form a tool for determining the appropriate positioning of the fleet.
Originality. The study developed an algorithm for a criteria-based approach to sustainable and safe fleet positioning under in
ternational transport market constraints and a mathematical model to minimize transportation risks. This allows moving over to
the formation of an integrated multimodal transport system and coordinated actions of all market participants in transport ser
vices. The efficiency and reliability of the system will be enhanced by the ability to predict the reorientation of routes associated
with increased risk and dynamic management of traffic flows.
Practical value. The results of the study can be used to create integrated automated information systems for dynamic traffic
management using alternative routing of traffic flows to minimize risks. The results of the forecast study on container traffic
through Ukrainian seaports can be used for practical or scientific purposes.
Keywords: innovative technologies, maritime transport, criteria of sustainable operation, efficiency, positioning, management
Introduction. Ukraine has signed a number of agreements
that open wide opportunities for the development of its own
fleet. In particular, the agreement on the Free Trade Area with
the EU provides an opportunity for Ukrainian transport com
panies to enter the market of maritime and inland waterway
transport in European countries. As the EU seeks to increase
water transport by reducing the share of land transport accord
ingly, this opens up additional significant prospects for
Ukraine. Ukraine’s prospects are strengthened by the fact that
so far it has significant advantages in the European market in
comparison with all post-Soviet countries. For a stable and
safe positioning of the Ukrainian fleet in this and other mar
kets, maritime transport companies must meet all the neces
sary criteria. First of all, the key to this is the effective and ad
vanced introduction of new innovative technologies that will
ensure the competitiveness of the Ukrainian fleet and ports of
Ukraine in the global market of sea and river transport.
Literature review. The problem of effective management of
sustainable and safe positioning of the fleet is a global one, so
both Ukrainian and foreign scientists have devoted their scien
tific works to its research. Yavorska [1], in particular, studied the
patterns and differences in the management of shipping compa
nies under the influence of changes in the economic situation
and regulatory activities of relevant international organizations.
Yavorska [1] points out that fierce competition for innovative
resources leads to asymmetry in the technical and economic
level of fleets of different countries and this affects the nature of
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reactions of shipowners and logistics operators to global market
challenges. In the work by Golubkova [2] the parameters of the
functional activity of the merchant fleet, in particular, special
ization in cargo flows; parametric structuring; dynamism with
uneven depreciation of the capital of the cruise complex, its in
tensity and efficiency; balance of internal structure; systemic
changes in fleet productivity, and others are singled out. Sienko
[3] points out that the increase in carrying capacity while
strengthening the requirements for maritime safety limits the
possibility of positioning maritime countries with economies in
transition in capital-intensive segments of the maritime trans
port market. Makarenko, et al. [4] points to the peculiarity of
the Ukrainian fleet, where the growing number of high-perfor
mance ships of new generations is combined with the presence
of ships that increase the risk of balancing the quality and price
of transportation. Nitsenko, et al. [5] and Koliadenko, et al. [6]
point out the importance of strengthening the requirements for
management in the implementation of external administration
to ensure the sustainable functioning of the fleet, which affects
the choice of strategy and objectives for positioning Ukraine in
the market of transport services. The article by Sotnichenko, et
al. [7] points out the importance of managing the innovation
potential of the sea trade port for its positioning. Kosharskaya,
et al. [8] applied a systematic approach to the development of
the design of the shipping safety management system, which is
also a factor in ensuring the positioning of the fleet. Bubnova, et
al. [9] also points to the importance of innovation for the posi
tioning of the merchant fleet. In [10] a project is presented for
the development of the maritime industry, which will contrib
ute to the formation of effective management of sustainable and
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safe positioning of the fleet. Kolehaiev [11] presented a new ap
proach to the formation of the principles of competitive devel
opment of specialized shipping. In [10, 12] the need to mini
mize the risks of transportation as one of the criteria for the
positioning of the fleet is mentioned.
Unsolved aspects of the problem. These scientific works are a
solid basis for solving the problematic aspects of the formation of
sustainable and safe positioning of the fleet. Unfortunately, the
issues of reducing the risks of maritime transport by enhancing
the effectiveness of real-time management of transport enter
prises, in particular, to reduce the risks of logistics systems are
left out from the attention of the scientific community. This is
impossible without the introduction of innovative technologies,
the latest algorithms and mathematical models. Therefore, the
question of creating a mathematical model to improve the man
agement of transport companies and, consequently, increase the
level of sustainable and safe positioning of the fleet remains
open. In modern conditions, the dynamic nature of the chang
ing effects of risks on the transportation of goods necessitates
advanced management in real time for the stable positioning of
shipping companies. Therefore, the main purpose of the article
is to form a mathematical model to reduce transportation risks.
Purpose of the article: develop a model to minimize trans
portation risks to strengthen the criteria for sustainable and
safe positioning of the fleet.
Methods. The scientific research, whose results are given
in the presented article, was performed using both general and
special methods of cognition. The application of a block of
methods of quantitative and qualitative comparison allowed
analyzing the effects on the volume of transit cargo through
the ports of Ukraine. The use of content analysis allowed, in
particular, establishing the impact of risks on the volume of
transit cargo in certain areas.
The main methods used during the research were the
methods of scientific abstraction and systematization and the
method of mathematical formalization.
Methods of scientific abstraction and systematization were
used in the development of a general algorithm for a criterial
approach to sustainable and safe positioning of the fleet in the
presence of restrictions on the international transport market.
The method of mathematical formalization was used in the
development of a mathematical approach to minimizing the
risks of transportation of goods, which, as indicated by the use
of auxiliary methods, in particular, content analysis and logi
cal generalization, allows reducing losses and forming appro
priate technology − economic level of maritime transport,
which ensures the efficiency of service of cargo flows.
Results. Results of application of methods, content analysis,
scientific abstraction and systematization. Cargo flows of mari
time transport enterprises are formed in accordance with the
peculiarities of the economic systems of the regions and the
advantages of these enterprises in proximity to international
transport corridors. In these circumstances, tariffs and rela
tive prices for transport services are crucial. Economic equi
librium, which is the key to sustainable and safe positioning
of the fleet, is achieved with the appropriate ratio of prices of
transport services and the cost of transporting goods.
The importance of transportation management criteria in
creases with increasing variability of investment processes and
efficient operation of maritime transport enterprises. The re
quirement for the criteria is also the fact that, in order to form
a sustainable and safe positioning of the fleet, they must con
tribute to the balanced growth of cargo flows and the efficient
use of capacity of both maritime transport companies and the
fleet as a whole. Therefore, the application of criteria that set
limits to the parameters of the development strategy in the
event of external change should form the basis of managing the
sustainability of enterprise positioning.
The globalization of the economy leads to the fact that mutu
ally beneficial cooperation between individual countries and in
dividual ports is intensifying. On the other hand, it reduces the

possibility of effective management of economic problems exclu
sively within an individual transport company or even a country.
Therefore, the criterial approach should take into account not
only the need to ensure the effective functioning of international
transport corridors, serving the needs of the global economy but
also take into account the needs and objectives of the regional
economy. That is why, based on the criteria of economy, reliabil
ity and speed of delivery, the specific value of multimodal cargo
transportation in the total volume of transportation increases.
And the share of multimodal transportation in the total volume
of cargo is a certain sign of the competitiveness of the fleet. And
its increase or decrease is a corresponding sign of the positioning
of the fleet, or even a single port, in the global market.
The optimal functional and financial stability of the mari
time industry depends on two main groups of factors: external
conditions, which correlate with competitive taxation and tar
iffs, and the effectiveness of business activities. Balancing on
these main factors determines the choice of mechanism and
set of positioning tools in the market of transport services on
the basis of competitiveness. Management staff of transport
companies in these circumstances should formulate develop
ment goals (Fig. 1). Under these circumstances, it is necessary
to choose between increasing profitability and optimizing the
value of the enterprise, i. e. its capitalization.
The focus on capitalization requires the implementation of
policies to increase the technical and economic level of the
maritime industry, which, in turn, requires investment, inno
vative technologies and empowerment of management staff to
make project decisions that meet the main trends of the global
maritime transport system.
Effective management of cargo growth is a guarantee of
competitiveness of the maritime industry both in terms of dy
namics and structure of freight flows, and, given this, the man
agement of maritime transport companies must take into ac
count changes in the innovative support of the international
transport market. The competitive development of the world
market of transport fleet services requires constant improve
ment of all aspects of the fleet, in particular, the effective im
plementation of innovations in all areas of external challenges
of the national fleet for its sustainable positioning.

Determining the strategic goal of maritime
transport enterprises according to criteria
that meet external conditions

Assessment of conditions and directions
of development
Available reserves
and resources

There are restrictions on the
international transport market

Formation of strategic priorities

Plans to maintain
competitive stability

Competitiveness
management measures

Step-by-step control
of investment projects
implementation

Gradual control over the
implementation of plans
for technical and
economic improvement

Fig. 1. Algorithm of criterial approach to sustainable and safe
positioning of the fleet under restrictions on the international transport market
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This allows creating conditions for sustainable and safe
positioning of the Ukrainian fleet based on the prospects of
optimizing the transport system of Ukraine to meet both re
gional economic needs and international transportation.
The results of the application of the block of methods of quantitative and qualitative comparison. We will analyze the volume
of transit cargo (which to a greater extent meets the criteria of
multimodality more than other types of transportation) through
the ports of Ukraine (Fig. 2). The volume of transit traffic
through all ports of Ukraine, except the port of Pivdennyi, tends
to decrease significantly. As you know, the port of Pivdennyi,
which also until 2016 had a tendency to reduce transit cargo
(Fig. 2), has invested heavily in technological and technical up
grades. This is one of the reasons for the significant increase in
transit traffic through this port. The general negative trend in
relation to other ports is a generally negative picture for Ukraine,
in terms of transit traffic (Fig. 2). The reason for this is the
growing risks in their entirety for the Ukrainian fleet. A typical
example of this is the volume of transit traffic through the port
of Mariupol, which decreased, as shown in Fig. 2 [13], to zero.
The reason for this is the risks associated with military actions
and the delay of transport ships on one of the stages of the route
to the port of Mariupol − in the Kerch Strait.
The results of the application of the block of methods of mathematical formalization. Thus, content analysis allows recording
the presence of the impact of risks on routes, whose nodes are
certain ports of Ukraine. These risks, as well as other transpor
tation risks, are not constant over time. They can occur not only
before the start of transportation but also after, when certain
stages of cargo transportation have already been performed, and
the next stages of the route are risky. Since the risks may be not
only deterministic but also probabilistic, the probability of their
occurrence in the subsequent stages of the route may increase
or decrease during the previous stages. And to reduce the risks,
it may be necessary to change the next stages of the route in real
time. This requires the use of the latest information approaches.
The conclusion of the analysis of Fig. 2 is also that some
routes to different ports of Ukraine in different periods may
have differently directed effects of the relevant parameters.
The results of the method of mathematical formalization. Ele
ments of approaches [5, 14] were used in the formation of the
basic mathematical model. The scientific work [14] considers
the optimization of cargo transportation in the logistics chain by
the methods of the nearest neighbor and the Vogel approxima
tion. In [5] a criterion approach to warehousing processes is pro
posed and its impact on the whole transport process is evaluated.
However, in this study the mathematical apparatus presented in
[16] was used as a basis with the appropriate modifications.
Following the example of mathematical formalization giv
en in [16], we consider the whole system of maritime transport
of the Ukrainian fleet as an oriented graph, whose nodes are
points/ports of loading/unloading of ships (Ukrainian and
foreign), edges − transport routes connecting these points.
10000

Volume of transit cargo, thousand tons

Determining the strategic goal of maritime transport en
terprises (Fig. 1) requires consideration of a complex set of dif
ferently directed factors in the presence of a significant num
ber of constraints, which complicates the optimization of the
use of their potential. Market conditions add to the growing
difficulties for the operation of these enterprises on this issue.
Therefore, the role of effective management of maritime
transport enterprises in real time, in particular, in relation to
logistics distribution systems is increasing.
Ukraine’s geostrategic position provides additional oppor
tunities for alternative routing of traffic flows. Consolidated
simultaneous use of safer routes by transport companies and
logistics operators would create preconditions for increasing
the handling time of cargo in the ports located on these routes.
Therefore, the importance of coordinated actions of all
participants in the transport services market is growing. The
effectiveness of such coherence increases, firstly, in terms of
forecasting the possibility of reorientation of routes associated
with increased risks on a certain part of them, and secondly, in
the presence of coordinated dynamic management of traffic
flows. This increases the importance of tools and methods for
modeling these changes associated with the level of risk.
Many of the technological processes associated with the
operation of fleet transport units, in particular, to maintain re
liability, performance and other parameters, are strictly regu
lated by external conditions and are limited by the relevant
criteria stipulated by international conventions. Therefore, we
propose that managers focus on the implementation of inno
vations that can change certain factors that affect the forma
tion of current costs of the merchant fleet.
Since the limiting criterion for optimizing current costs is
the issue of security [12], the main task of scientific work,
whose results are presented in this article, was to develop a
mathematical approach to minimize the risks of transportation
of goods. This innovative technology, minimizing the risks in
real time, allows reducing losses and forming the appropriate
technical and economic level of maritime transport, which en
sures the cost-effectiveness of cargo traffic. This approach in
creases the so-called “customer value” by consumers of ser
vices of shipping companies, which is primarily based on
minimizing the time of transportation of goods and reducing
the cost of transportation. This is one of the reasons for the
growth of container transportation of goods and the use of
multimodal transportation. But the use of the presented infor
mation technology is not limited to container transportation of
goods. Risks of transportation are inherent in any cargoes
transported by water transport. In this situation, preference
will be given to those companies that can change routes and,
even, for some time, directions, of transportation.
Rapid maneuver in case of increased risks on certain routes
is quite possible, for example, for Ukrainian companies special
izing in resource flows and focused on both foreign and domes
tic markets. In Ukraine, such a strategy is used by Nibulon Cor
poration. Therefore, such companies are also interested in tech
nology to reduce the risks of real-time transportation routing.
As a result of using alternative routing of traffic flows to
reduce risks by transport companies, logistics operators of
safer routes should also take into account the totality of nontransport effect, the total productivity of transport process
participants associated with the technical and economic level
of the transport system. Rational use of an integrated multi
modal transport system increases its efficiency and reliability
by reducing the impact of risks and crises.
Decision-making should be based on the criteria of conti
nuity of traffic flow handling.
Criteria for reducing the cost of goods delivery and conti
nuity of trade services for the requirements of risk reduction
stimulate the feasibility of interaction of transport process par
ticipants, determine the development of intermodal and mul
timodal transportation and modern logistics systems equipped
with software to minimize these risks.
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Fig. 2. Volumes of transit traffic through the ports of Ukraine
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where are network connectivity tensors, respectively; the flow ca
pacity of the oriented graph according to its individual edges; ca
pacity of the edges in the presence of risks and the relevant criteria
for positioning Ukraine in the market of transport services.
This approach allows building an algorithm to determine
the probability of the required capacity of the branches of the
integrated oriented graph for each specific transportation
means and their totality. To do this, one needs to know the
intervals of changes in risks and criteria for ensuring the sus
tainable operation of the fleet, which affect the choice of strat
egy and objectives for positioning Ukraine in the market of
transport services. This allows choosing a route with an ac
ceptable level of risk of transportation for each stage of each of
the transport routes. Real-time information on the current
intervals of changes in risks or criteria that meet the strategy
and objectives of market positioning, makes it possible to esti
mate the probability of finding transportation means in each of
the nodes, i. e. to present tensor A as a tensor of the probability
of cargo flows in each node at the right time. This allows one,
on the one hand, to assess in advance the availability of ade
quate capacity of the node, even in the event of significant
threats on individual routes, on the other hand − to maintain
the appropriate level of positioning of the fleet for threats.
If it is necessary to determine the change of parameters
over time, we use the following dependencies, presented in
[16] and modified in accordance with the task
 
  
dq
= γ q, ϑ + f q, ϑ ×m;
(2)
dt

 
Y= y ( q, ϑ);
(3)

 
ϑ = N ( u, v ) ,
(4)


under conditions t ∈ (ti … ti + 1), Y ( t ) ∈ R k , q ( t ) ∈ R n, where

q ( t ) is the state vector of the n-dimensional system at time t,

where n is the number of variables; m ( t ) is vector k control
actions in time t; ti, ti + 1are respectively, the start time and end

time of the i th stage of cargo transportation; Y ( t ) ∈ R k is a
vector that defines the boundaries of the intervals of the posi

tioning criteria in time t; ϑ ( t ) ∈ R is vector of external influ
ence on the system of maritime transport in time t; u ∈ R,

v ∈ R are vectors, respectively, of indeterminate and deter
ministic variable risks; y, g, f, M are vector functions of the
defined variables.
The maritime traffic management algorithm is designed to
harmonize two tasks: minimizing transportation time and
transportation costs to meet the criteria

( ) ( )

ti ∈ [0, t];

(5)

Ci ≤ Cmax, wj ∈ W, i ∈ {0, imax},

(6)

where ti is time of the beginning of the i stage of transporta
tions; Ci is the cost of the ith stage of transportation.
The execution of the algorithm is implemented as follows.
Divide the space W into subspaces of probabilistic and determin
istic variables. Then for the subspace of probabilistic variable risks
th

T  {(w, p)F, F},

(7)

 
where ( w, p ) is part of the space W for which each scalar of the

matrix w is a probabilistic observation. In this case, each

component of the vector w corresponds to the component of

p, which can be described by a
the probability vector
closed algebraic system of equations with objective function F,
which has all the properties of the composition (⎄); bF is a set
of criteria for stable and safe positioning of the fleet.

World total containerized trade,
(Million 20-foot equivalent units
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AQ = B,
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Fig. 3. Forecasting the volume of container traffic on the world
market
For deterministic variable risks, a standard algorithm is
used according to the corresponding functional dependencies.
Then the conditions of (2) can be represented as
t

t



(8)

ti;

0

C  C1  C2  …  Ci 



(9)

(/k)  min,

where dk is a parameter that takes into account integrated
gains/losses, respectively, bonuses or penalties. The sign (*) in
(9) means the operation of addition, provided the additivity of
the cost function, or the operation of multiplication, provided
its multiplicity. Multiplicity, in this case, means the corre
sponding property of the function C (x1, x2), which is defined
on the space of variable parameters q so that for any variables
belonging to the specified space x1, x2 ∈ q, function C(x1, x2) =
= C(x1)C(x2). Minimizing risks will help reduce the cost of C.
The presented mathematical model (1−4) allows, taking into
account the risks, to predict the integrated volume of traffic
through Ukrainian ports [19]. Since “the need for innovation to
maintain the position of the merchant fleet is corrected by the
need to expand intermodal transport technologies” [12] and that,
even in terms of regional freight transport, positioning maritime
transport systems in the market by external constraints requires
adjustment of intermodal transport corridors [12], to confirm the
practical significance of the study using statistical data on the vol
ume of container traffic on the world market (Fig. 3) [17, 18] and
to clarify the approaches [19] we predicted the volume of con
tainer traffic through the ports of Ukraine (Fig. 4) [13], which
allows, according to [12] assessing the positioning of the fleet.
According to the authors’ study, the level of risks listed in [19]
is currently lower by 21−27 %, but the tariff policy of Black Sea
ports of other countries will impose restrictions not taken into
account in [19, 20] on the volume of transit and container traffic
through Ukrainian ports. It is established that the projected in
crease in the volume of container traffic on the world market will
not lead to an increase in the rate of traffic (the trend line is
Volumes of container traffic through
the ports of Ukraine, pcs

Formally, this approach can be represented by a tensor equa
tion of the following type [16]
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Statistics of the Administrative
Department of Sea Ports
of Ukraine
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0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Time, years

Fig. 4. Forecasting the volume of container traffic through the
ports of Ukraine
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marked in black) in Ukrainian ports [21, 22]. The forecasting of
the volume of container traffic through the ports of Ukraine and
the comparative analysis with the forecast value of the volume of
container traffic on the world market provided an opportunity to
form a tool for assessing the positioning of the fleet.
Conclusions. The analysis indicates that the positioning of
the fleet is adjusted to the need to expand multimodal tech
nologies, which, by definition, are associated with the phased
transportation of goods along their routes. An algorithm of cri
terion approach to sustainable and safe positioning of the fleet
taking into account the limitations of the international trans
port market is proposed and a mathematical model of mini
mizing transportation risks is developed to strengthen the cri
teria for sustainable and safe positioning. Ukraine’s geostrate
gic position provides additional opportunities for alternative
routing of traffic flows, and the consolidated use of the pro
posed information technology by transport market partici
pants will contribute to the positioning of the fleet, which will
be enhanced not only by the ability to predict risky routes but
also by coordinated dynamic traffic management.
The use of alternative routing of traffic flows to reduce risks
should also take into account the non-transport effect associ
ated with increased overall productivity of transport partici
pants due to the growing technical and economic level of the
national transport system. Rational use of an integrated multi
modal transport system increases its efficiency and reliability.
Criteria for reducing the cost of transportation of goods
and continuity of serving trade links while reducing risks form
the prerequisites for the interaction of participants in the
transport process with the use of software to minimize risks.
This allows creating conditions for sustainable and safe posi
tioning of the Ukrainian fleet based on the prospects of opti
mizing the transport system of Ukraine to meet both regional
economic needs and international transportation.
For industrial enterprises, it is important to reduce the cost
of their products to ensure fast and reliable delivery of finished
products with lower overhead costs of supply of raw materials,
components, equipment, and so on to the consumer. This
supply, due to the reduction of loading and unloading opera
tions, documentation, security of cargo, and others is provided
by the growing market of container transportation.
The results of the study indicate that the projected increase
in the volume of container traffic on the world market will not
lead to a corresponding increase in the rate of container traffic
in Ukrainian ports. Using the developed mathematical appa
ratus, forecasts of container traffic volumes through the ports
of Ukraine were made, which in comparison with the corre
sponding forecasts for the world market of container traffic al
lows assessing the positioning of the fleet and indicates the ef
ficiency and importance of investment re-equipment of trans
port infrastructure on the example of Pivdennyi port.
Comparative analysis of the volume of transit cargo
through Ukrainian ports allowed establishing the impact of
risks on the volume of transit cargo in certain areas, in particu
lar, on the examples of the ports of Mariupol and Pivdennyi.
The application of the proposed algorithmic approach will
help to increase the efficiency of management of transport en
terprises and, as a consequence, increase the level of sustain
able and safe positioning of the fleet.
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Критерії менеджменту сталого й безпечного
функціонування флоту в умовах глобалізації
І. А. Голубкова1, О. В. Сєнько1, Н. С. Лисенко2,
Т. І. Фрасинюк1, І. М. Пархоменко1
1 – Національний університет «Одеська морська академія»,
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2 – ПП «Вавілонт», м. Одеса, Україна
Мета. Розробити модель мінімізації ризиків переве
зення для посилення критеріальних передумов сталого й
безпечного позиціонування флоту.
Методика. Наукове дослідження, результати якого
наведені у представленій статті, виконано із зістосуван
ням як загальних, так і спеціальних методів пізнання.
Були застосовані методи кількісного та якісного порів
няння, контент-аналізу, наукового абстрагування й сис
тематизації та метод математичної формалізації.
Результати. Запропоновано алгоритм критеріального
підходу до сталого й безпечного позиціонування флоту за
наявності обмежень міжнародного транспортного рин
ку. Розроблена математична модель мінімізації ризиків
перевезення, що дозолить знизити поточні витрати ді
яльності торгового флоту та, відповідно, сприятиме його
сталому й безпечному позиціонуванню. Оскільки для
промислових підприємств важливим є зменшення часу й
собівартості доставки сировини, комплектуючих, змен
шення транспортних витрат на доставку своєї продукції
споживачеві, у представленій роботі надано прогнозу
вання обсягів контейнерних перевезень через порти
України та проведено порівняльний аналіз із прогноз
ним трендом контейнерних перевезень на світовому
ринку. Це надало можливість сформувати інструмент для
визначення відповідного позиціонування флоту.
Наукова новизна. У ході дослідження розроблені алго
ритм критеріального підходу до сталого й безпечного по
зиціонування флоту за наявності обмежень міжнародно
го транспортного ринку та математична модель мініміза
ції ризиків перевезення. Це дозволяє перейти до форму
вання цілісної мультимодальної транспортної системи та
злагоджених дій усіх учасників ринку транспортних по
слуг. Ефективність і надійність системи буде посилюва
тися можливістю прогнозуванням переорієнтації марш
рутів, пов’язаних із посиленням ризиків, і динамічного
керування транспортними потоками.
Практична значимість. Результати дослідження можуть
бути використані для створення інтегрованих автоматизо
ваних інформаційних систем динамічного керування пе
ревезеннями з використанням альтернативної маршрути
зації транспортних потоків задля мінімізації ризиків. На
ведені результати прогнозного дослідження контейнер
них перевезень через українські морські портів можуть
бути використані для практичних чи наукових цілей.

Ключові слова: інноваційні технології, морські перевезення, критерії стійкого функціонування, ефективність,
позиціонування, менеджмент

Критерии менеджмента устойчивого
и безопасного функционирования флота
в условиях глобализации
И. А. Голубкова1, Е. В. Сенько1, Н. С. Лысенко2,
Т. И. Фрасинюк1, И. Н. Пархоменко1
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Цель. Разработать модель минимизации рисков пере
возки для усиления критериальных предпосылок устой
чивого и безопасного позиционирования флота.
Методика. Научное исследование, результаты кото
рого приведены в представленной статье, выполнены с
применением как общих, так и специальных методов по
знания. Были применены методы количественного и ка
чественного сравнения, контент-анализа, научного аб
страгирования и систематизации и метод математиче
ской формализации.
Результаты. Предложен алгоритм критериального под
хода к устойчивому и безопасному позиционированию
флота при наличии ограничений международного транс
портного рынка Разработана математическая модель ми
нимизации рисков перевозки, что позволит снизить теку
щие расходы деятельности торгового флота и, соответ
ственно, способствовать его устойчивому и безопасному
позиционированию. Поскольку для промышленных
предприятий важным является уменьшение времени и се
бестоимости доставки сырья, комплектующих, уменьше
ние транспортных расходов на доставку продукции потре
бителю, в представленной работе дано прогнозирование
объемов контейнерных перевозок через порты Украины и
проведен сравнительный анализ с прогнозным трендом
контейнерных перевозок на мировом рынке. Это дало воз
можность сформировать инструмент для определения со
ответствующего позиционирования флота.
Научная новизна. В ходе исследования разработаны
алгоритм критериального подхода к устойчивому и без
опасному позиционированию флота при наличии огра
ничений международного транспортного рынка и мате
матическая модель минимизации рисков перевозки. Это
позволяет перейти к формированию целостной мульти
модальной транспортной системы и слаженных дей
ствий всех участников рынка транспортных услуг. Эф
фективность и надежность системы будет усиливаться
возможностью прогнозирования переориентации марш
рутов, связанных с усилением рисков, и динамического
управления транспортными потоками.
Практическая значимость. Результаты исследования
могут быть использованы для создания интегрирован
ных автоматизированных информационных систем ди
намического управления перевозками с использованием
альтернативной маршрутизации транспортных потоков
для минимизации рисков. Приведенные результаты про
гнозного исследования контейнерных перевозок через
украинские морские порты могут быть использованы для
практических или научных целей.
Ключевые слова: инновационные технологии, морские
перевозки, критерии устойчивого функционирования, эффективность, позиционирование, менеджмент
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