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Abstract—The article identifies the priority approaches to the technical and technological modernization
of the main modes of transport of Ukraine and allied countries to ensure high-quality transportation of
various goods, especially military goods, in the conditions of hostilities and during the period of
economic recovery. The author proposes an algorithm for the formation of logistics chains for the
delivery of military cargoes according to two schemes (from the United States and Western Europe). The
necessity of creating a unified transport system, addressing the issue of further proportional development
of the unified transport system and each of its components (modes of transport, structural units) is
described. The main aspects that will affect the prospects for the development of a unified transport
system are identified. The main tasks of the transport system that need to be solved to meet the needs of
the state economy and the population in transportation are described. It is determined that when
establishing the priority and order of restoration of the economic and social sectors destroyed by the war,
it is necessary, first of all, to direct all resources (financial and material) to the restoration and
development of transport, primarily rail and air transport. This is the only approach to solving the
complex problem of improving the quality of transport. The complexity of its solution lies in ensuring,
taking into account the actual volumes of transportation, the proportional development of each element of
the transport modes.

Index Terms—Military cargo; integrated use of modes of transport; international transportation;

airfields; airports; border crossings; capacity; economic efficiency.

I. INTRODUCTION

In the transport sector of Ukraine during the
transformation period, an extremely difficult
situation developed, which endangered the quick and
successful exit of the society from the long-term
crisis. The standard of living of the population is low,
it worsened even more due to the military aggression
from the side of the russian federation, which led to
the conduct of brutal hostilities, almost throughout
the territory of our state, including the border areas.
Besides the enemy prevails our state by 7 times in
terms of territory, more than 3 times in terms of
population, and several times in terms of various
types of weapons and military equipment, thus it has
a significant advantage in almost all parameters.

The unstable situation that appeared in the work
of state management bodies during the past decades

did not contribute to the strengthening of the
economic situation of Ukraine, negatively reflected
on the level of prosperity and well-being of the
population and the economic growth of the state as a
whole. The important macroeconomic indicator of
the state's development — the gross domestic product
(GDP) — in 2021, reached a small level, namely:
200.1 billion dollars. the USA, which is less than a
similar indicator, for example, in Poland by more
than 3 times, while the russian federation exceeded
this indicator, compared to the Ukrainian one by 8.8
times, and the GDP of the USA exceeded our
indicator by 115 times. In 2022, GDP fell by 30.4%
in comparison to 2021. The given data demonstrate a
stable and significant economic decline in the state in
conditions of total destruction by the enemy not only
of the military potential, but also of the civilian
infrastructure with the civilian population.
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For the successful completion of military
operations, the material and financial support of the
Ukrainian people, fantastic efforts are being made by
the Armed Forces of Ukraine together with our
partners, which causes an increase in the quontity of
transporting of military goods and humanitarian aid
to our citizens in conditions of considerable length of
transportation routes from different countries of the
world. This mission is responsibly and timely
performed by more than 50 countries of the world. It
is practically impossible for Ukraine to achieve
military success without such systematic, timely and
large-scale aid. Almost all types of transport take part
in the logistical support of hostilities from the side of
the Armed Forces of Ukraine. After our victory over
a strong and cruel enemy, the state will face difficult
tasks to restore the almost destroyed social economy
of the state, leading countries of Europe and other
continents will participate in this. The qualituative
work of various types of transport of different
countries in the conditions of the implementation of
huge volumes of transportation will help us quickly
create favorable conditions for the growth of the
standard of living of citizens, the restoration of the
destroyed economy and the military-industrial
complex (MK).

Thanks to the great help of our partners,
international and intercontinental cargo flows are
being established and developed, they will have
communication routes from many countries of the
world to Ukraine using various types of transport,
which can complicate the transportation of cargo,
and its transfer through junction points between
different states and modes of transport.

II. PROBLEM STATEMENT

Formalize the process of building a unified
transport system. Develop an algorithm for optimal
selection of logistics chains for cargo delivery.

III. MAIN PART

Connection with important acts and
scientific and practical tasks.

The results of the analysis of the participation of
the transport of Ukraine in cargo transportation, the
conclusions regarding the implementation of which
are given in the article were received according to the
priority directions of the development of transport,
determined by the order of the Ministry of Ukraine
dated 04.07.2021 No. 321-r " About the approval of
the National transport strategy of Ukraine for the
period until 2030" , the recommendations given in
the article correspond to the statements set forth in
the Resolution of the Ministry of Ukraine dated

November 9, 2000 No. 1684 "About Approval of the

legal

Concept of Reforming the Transport Sector of the
Economy", as well as Directive No. 91/440/EUS
dated July 29, 1991 "About the Development of
Community Railways", orders and normative
documents of the Armed Forces of Ukraine, the
Ministry of Defense of Ukraine and the Ministry of
Infrastructure of Ukraine.

IV. ANALYSIS OF RESEARCH AND PUBLICATIONS

Significant results regarding the improvement of
the transport process and the substantiation of
proposals for the purpose of implementation at the
modern level and at all stages of the process of
transportation of goods and passengers have been
achieved by Yev. Alshinskyi, V. Bobrovskyi, T.
Butko, M. Galatchenko, 1. Zhukovytskyi, K.
Marintseva, 1 Gerasimenko, 1. Vysotska, V.
Voitsechovskyi, 1. Vasylenko, I. Gabriclova, M.
Ilovayskyi, A. Kotenok, D. Kozachenko, F.
Kochnevyy, V. Koryachko, V. Kulyeshov, Yu.
Kulaev, O. Lavrukhin, D. Lomotko, V. Myronenko,
Yu. Myha, Y. Nagornyy, O. Ogar, etc.

The result of the analysis of scientific works, the
modern level of the practical organization of the
transport process, the great variety of real conditions
of service of the customers for transportation shows
that the whole problem of rationalization of the
functioning of border points is solved thanks to the
implementation of operations without overloading in
conditions of different widths of railway tracks and
is relevant not only for transport structures and
enterprises — cargo owners, and especially for
military transports. It is very important for them, due
to the high activity and intensity of hostilities, to
ensure the quick delivery of modern military
equipment, ammunition and other military-technical
property from our foreign partners. The significant
delays of such cargoes at border points lead to a
shortage of such types of equipment and material
support at the front line, which does not contribute
to achieving the desired success during the military
operations of the armed forces.

V. BASIC MATERIAL

That state in the economy as a whole and in the
transport sector in particular, appeared due to long-
term and continuous technical and technological
underdevelopment during the transformation period,
which was accompanied by low efficiency of
important for the state branches of the economy,
which had the great impact on the defense and
industrial complex of the state.

Gross domestic product, which constantly
decreased  during the period of market
transformations, led to a deterioration in the technical
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and technological aspects of the functioning of
transport as a whole, due to which it cooperates with
the spheres of production and consumption in the
state without its own development, which complicates
the work of the defense industry of Ukraine.

Therefore, in the conditions of reforming Ukraine
during military aggression, the destruction of
infrastructure and military equipment, which
occupied a high place in international rankings,
without the help of partner countries, as well as the
formation of a modern unified transport system
(ETS), is almost impossible.

In modern conditions, the success of military
operations in any corner of the world depends on the
level of their logistical support. For the Armed
Forces of Ukraine the provision is complicated by
the fact that Ukraine was not ready for a large-scale
military aggression by the russian federation. Thus, a
system of logistical support with the participation of
partner countries is being created from the first day
of the war. The complication of this process takes
place even now due to the fact that the needs of the
Armed Forces of Ukraine consist of a wide range of
modern weapons and military equipment; it is
necessary that the delivery of all military goods to
Ukraine takes place continuously in large quantities
from various points in Europe and other continents;
the implementation of the delivery must be carried
out in a short period of time without delays on the
route. The most effective in such transportation is air
transport, which can quickly deliver a wide range of
weapons and military equipment. But taking into
account the threat to aircraft within our state due to
hostilities, delivery to the territory of our country is
complicated. Also, the obsoleteness of the state
aviation park, its small number, is a big problem in
the implementation of the logistical support of the
Armed Forces. On the other hand, the infrastructure
of our airfields with trained aviation and technical
personnel must be appropriately equipped to receive
foreign aircrafts. Taking into account the above, it is
necessary to begin the integration of civil and
military transport infrastructure in accordance with
modern European requirements, taking into account
the future re-equipment of the Armed Forces with
modern weapons of NATO countries' examples of
the own and foreign production.

Therefore, the primary task is to carry out a
comprehensive reorganization of military transport
aviation, which should provide for the constant
modernization of military airfields and civilian
airports in order to enable a full cycle of service for
foreign aircrafts that will deliver military cargo.
During hostilities, foreign aircrafts cannot fly to any
of our country's airfields, so cargo will be delivered
to the territory of neighboring partner states. After

that, military goods will be delivered to the territory
of Ukraine by rail (road) transport to a specific
destination on the railways of Ukraine. Further to the
combat zone, transportation is carried out by road
transport.

Logistics in modern conditions of conducting
military operations becomes an effective tool in the
management of military cargo flows. This is
facilitated by the extremely advantageous transport
location of Ukraine and the developed transport
network of communication routes in various regions.
The implementation of the logistics concept in the
field of military cargo transportation provides an
opportunity to rationalize the whole process of
delivery by various states using effective modes of
transport, which helps to timely identify
"bottlenecks" and significantly reduce the time
interval between the moment of receipt of the cargo
on the transport and the moment of its arrival at the
consignee. So, the task of timely delivery of
weapons and military equipment to the contact line
is successfully solved while meeting the minimum
delivery time, which strengthens the position of the
Armed Forces. For this, in practice, it is necessary to
implement rational logistics chains for the delivery
of each consignment of goods (LCDG) depending
on the specific conditions and possibilities of
implementing transport links between specific points
of the partner countries and in Ukraine (Fig. 1).
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Logistic principles are widely applied in
economic activity not only at various enterprises -
producers and consumers of various products (on the
micro and macro level), which ensures optimal
formation and effective management of product,
information and financial flows between the spheres
of supply, production and sale of various goods. In
the broadest sense, with a high-quality domestic
logistics system "production-transport-consumption"
based on the data of a detailed study of demand, the
following tasks are successfully solved for
consumers: preparation for the transportation of a
specific product (cargo) is provided; the required
product has a certain quality; it is available in a
certain amount for consumption; delivery will be
made with certain logical services; the product is
received by a certain consumer; the consumer will
have certain costs. The listed tasks are also solved
during the transportation of military goods.

State transport (all its types) is a complex
production system that produces only one type of
product (carries out the logistics process of
transporting goods and passengers) with the
participation of many different enterprises (technical
means of various types — wagons, locomotives,
tracks, highways, technical equipment of water
communications, means of energy supply,
aeronautical  equipment and  other  control
subsystems). The failure of any element or its details
and due to this deterioration of its work does not
ensure the normal functioning of the transport and its
transportation process in general, which is
manifested by the impossibility of realizing the
maximum (theoretically justified) throughput
(carrying) capacity of a specific element and leads to
unsatisfactory maintenance of the economy and
defense sector of the state.

The solution to the issue of the future
development of the unified transport system and
each of its components (transport modes) will
emerge sharply after the end of the war. At the same
time, it is important to ensure the proportional
development of all its subsystems (types of
transport) and its structural subdivisions. In addition,
establishing the priority and sequence of restoration
of the sectors of the economy and social sphere
destroyed by the war, it is necessary, first of all, to
direct all resources (financial and material) to the
restoration and development of transport, especially
railway and air transport.

This is the only approach to solving the complex
problem of improving the quality of transport
operation. It will give the desired effect in the
economy, social sphere and in the defense sector.
Unfortunately, this task has not yet been

comprehensively solved in Ukraine. The complexity
of its solution consists in ensuring, taking into
account the real volumes of transportation, the
proportional development of each element of the
types of transport:

e total productivity of the fleet of wvehicles
(locomotives, wagons, cars, ships, planes);

o effective capacity of highways, waterways, air
communications and railway lines (stations, means of
transport, power supply, wagon, locomotive and
other facilities).

When developing logistics chains for cargo
delivery for military purposes in international
communication (with the participation of Western
partner states), it is necessary to implement
comprehensive approach in the above-mentioned
two directions for all participants in the transport
process (states, types of transport, specific border
points). It is especially necessary to pay attention to
the conformaty (equality) of the throughput
(transportation) capacities of different states at each
border point in terms of their use for the passage,
without delays, of specific volumes of military cargo
through it, in compliance with technical and
technological conditions (Fig. 2).
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where An is a part of the effective throughput

(carrying) capacity of the transport communications
of the neighboring state — partner at the some border
point, allocated for the passage of military cargo;

An,. . is the part of the effective throughput

(carrying) capacity of the border point, which will be
s the

tr.com
part of the effective throughput (carrying) capacity of
Ukrainian transport communications on the route of
foreign military cargo from the border point to the
consumer.

used for the passage of military cargo; An
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The important task of the transport system of our
state in modern conditions is the timely and high-
quality satisfaction of the needs of the economy and
the population in transportation, increasing the
efficiency of its work, including in the defense of the
state. To solve these tasks, you need to focus on the
following:

e improve the quality of transport services;

e to ensure the implementation of optimal
proportional development of all types of transport
and support them during operation;

e to optimize the network of communication
routes in the regions based on promising cargo flows,
taking into account the requirements of the defense
sector;

e to choose a rational phasing of the formation
of the structure of the regional network of
communication routes;

e to ensure full compliance of prospective
volumes of transportation with the available
throughput (carrying) capacity of transport
communications and the overall national structure of
transport hubs, taking into account defense
requirements;

e to increase the speed of movement of transport
units (trains, airplanes, ships);

e to improve modes of interaction of various
types of transport at border crossing points and
junctions to minimize the duration of cargo stay there
(especially for military purposes);

e to improve the transport management system
and the transport complex as a whole.

Special attention should be paid to solving the
problem of choosing the optimal proportions of
development among individual modes of transport in
the regions and subdivisions of each of them,
depending on demand and the level of efficiency of
use. Besides, it is necessary to take into account the
uncertainty  (probabilistic nature) of transport
processes, as well as the economy of transport, taking
into account all transport costs associated with
storage, preparation of goods for transport, waiting
for transport, etc. at all stages of the transport process.

Significant attention in modern conditions must
be paid, after the war, to the development of general
plans taking into account the interests of the defense
sector, the presence of probabilistic factors must be
taken into account in the calculations.

The existing methods of technological
calculations, as a rule, do not take into account the
probable regularities of the work of the components
of unified transport system but replace them with
functional dependencies. As a result of such

calculations, the only solution is obtained, which
does not take into account all the changes that occur
in real conditions, real technology of work, the state
of equipment, the structure of cargo flows, the
accuracy of forecasts, etc. Therefore, the results
obtained on the basis of such calculations do not
provide the necessary accuracy. The certain failure to
take into account the probable factor in transport
processes can lead to an incorrect definition of
"bottlenecks", and as a result - to a decrease in the
effectiveness of the suggested measures. An
important task for the long-term improvement of the
operation of various types of transport in the
economic regions of the state is the substantiation of
the system of strategic development of industrial
nodes, due to the presence of the following faults:

e in last decades, disparities in the development
of transport and production have been growing due to
a steady decrease in production;

o the distribution of suburban areas between
transport and production is unjustified;

e chaotic construction is being carried out in
large cities without modern general plans;

o clements of transport often do not have
sufficient conditions for prospective development in
existing places because of the lack of free spaces.

Therefore, it is necessary to increase work on
finding reserves for transport hubs and their
prospective development. In order to optimize the
development of transport in the state and in the
regions, it is necessary to carry out a systematic
analysis of real conditions and qualitatively forecast
cargo and passenger flows for the implementation of
rational measures. Errors in forecasts are difficult to
eliminate and lead to financial losses for transport
and the economy as a whole.

Volumes of transport flows are needed to identify
and eliminate real "bottlenecks" in the operation of
any type of transport in specific regions, thanks to
which the effective operation of any element of the
transport system is ensured. But forecasting depends
significantly on the territorial placement of elements
of the transport system; the predicted flow model for
some regions takes a simple form and gives a smaller
error, while for other regions completely different
results are obtained. In such cases, they implement a
differentiated approach to developing forecasts for
each region with optimization studies using the
obtained forecast data.

When developing LCDGs that will go through the
systems of different regions, it is necessary to take
into account the existing random fluctuations in
cargo flows. It should also be taken into account that
flow fluctuations are affected by reducing their
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inequality in the places where these flows are
formed. Thanks to this, they establish why inequality
occurs in transport. It is possible to prevent the
negative impact of inequality only by creating
additional reserves of throughput and delivery
capacity of elements of the transport system, which
leads to an increase in transport costs. the nature of
the work of industrial enterprises has a significant
influence on the increase in inequality.

The important task of improving the work of the
components of a unified transport system is the
implementation of complex optimization of the
parameters of various modes of transport in order to
ensure a clear conformity of the throughput
capacities of interacting modes of transport, which is
important for ensuring an easy transition, without
delays, at junctions between modes of transport,
flows from one mode of transport to another. There
was a need to create typical technological processes
of the operation of transport hubs. The important task
is the development of automated control systems
(ACS) for types of transport, taking into account their
interaction at nodes and within individual regions.
But the departmental approach to the development of
the ACS by various types of transport, which is
observed today, is wrong because in the future it led
to great material losses. Coordination of the work of
various types of transport is becoming more and more
important in modern conditions as the volume of
cargo and passenger transportation increases, the
importance of which will increase significantly in the
post-war period due to the increase in the load on the
components of the unified transport system. The
transportation process represents the movement of
cargo from the point of production (for the military,
from the terminal) to the point of consumption.
Various options for moving goods from warehouse to
warehouse are possible. Several types of transport are
often involved in these movements: road, rail, air, sea.

The determination of the throughput capacity of
transport systems can be applied to all types of
transport.

The throughput capacity of a linear element of
the transport system is the largest number of
transport units (applications) that can be served by
the system in a unit of time with its technical
equipment and advanced work technology:

7 =[(1,,7), )

where T, is the calculation time period used for
servicing transport units (applications); ¢ is the
duration of service of one unit of transport flow with
equal and continuous use of the system during the
calculation period.

The deterministic approach is justified only for
transport systems that operate without interruption
during the day and serve each unit of traffic flow
during a certain period of time 7 . In the real life this
is very rare because the transport process is often
stochastic. This process is characterized by
inequalities of its operation during the calculation
period. It is characterized by non-homogeneous traffic
flows, different duration of maintenance of transport
units, random nature and different failure periods of
technical devices, etc. Therefore, it is desirable to use
a probabilistic-statistical approach to determining the
throughput capacity of the transport system.

Aircrafts performing transport work, are in the
following environments:

e in the air: stages of take-off, cruise flight,
approach, landing;

e on the ground (airport) during the performance
of two groups of operations: the first group —
performance of certain maintenance and repair
operations, disembarkation (unloading) of passengers
(cargo), technological operations (provision of power
supply of the aircraft, external inspection of the
aircraft, refueling, system maintenance drinking
water, maintenance of the toilet system, internal
cleaning, boarding (loading) of passengers (cargo),
centering the aircraft, preparation for departure, pre-
flight and technical inspection, anti-icing treatment,
etc.); the second group — towing, taxiing, take-off
stages, landing stages.

Therefore, when performing transport work, the
aircraft is in two environments: in the air during
flight and on the ground during certain operations.
When environments change, the only aircraft may be
on one runway. Therefore, the air traffic control
system in the "airport — airspace" system is an
element that limits the movement of air traffic
control. When determining the carrying capacity, it
should be taken into account that the air traffic
control system always limits it, which gives us the
opportunity to quantitatively assess the carrying
capacity of the airfield (airport).

Based on the above characteristics of operations
performed by air traffic control and the types of work
performed by air traffic control, it can be stated that
they are all interconnected and influence each other,
which is reflected in the effective throughput
(carrying) capacity of the airfield (airport). Taking
into account the complex interrelationship and
mutual influence of the entire complex of operations
and types of work and the probability of their nature
of flow, it is almost impossible to establish exact
analytical dependences of throughput (carrying)
capacity on the main parameters. The bandwidth of
the network can be determined as follows:
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nRW = 1440J.(T::0n5 > Imin )’ (3)

where T

cons

permanent maintenance operations; 7

min

is the duration of execution per day in
is the value
of the minimum possible interval of take-off and
landing aircrafts on runways.

Taking into account the possible loss of capacity
during the performance of various operations at the
airfield, as well as due to unforeseen constructions
during the flight of aircrafs at certain stages of the
flight with the probability of their nature, the real
number of aircraft that can be in the air and at the

airfield with military cargo will be less n,, than the

value determined from dependence (3). The loss of
airfield capacity can be determined using a
probabilistic-statistical approach using real statistical
data on the failure of air traffic control operations at
the airfield.

The important stage in the planning of military
transports in international communication is the
justification of rational transport routes, which
provide for the establishment of rational transport
routes and the effective participation in their phased
implementation of all participants in the transport
process (types of transport). Currrent regulatory
documents direct military units and structures when
carrying out transportation to the maximum use of
the carrying capacity of vehicles and the realization
during transportation of the maximum speed of
delivery. Certainly compliance with the minimum
value of the term of delivery of military property and
equipment to military units is an important condition
for the success of the Armed Forces at the front line.
Therefore, at the points of departure, representatives
of the Armed Forces of Ukraine (Commandant's
Office of Military Communications) must be very
responsible for compliance with the norms of loading
vehicles together with representatives of transport
structures, plan transportation and control them in
order to realize the highest speed of transportation.
To comply with the above requirements, it is
advisable to use, if possible, air transport. In modern
practice, aviation is used together with other types of
transport to provide the Armed Forces of Ukraine
with effective western-style weapons.

In connection with the fact that the planning of
the implementation of each shipment must be carried
out in certain terms with minimal costs, the economic
efficiency of the use of air transport (the amount of
costs for its implementation) when justifying a
specific LCDG should be determined by the formula:

E,=E K 42 Cl Gl oGl @)
L

a

where E is the regulatory efficiency ratio of capital
investments; K, is the specific capital investments

for the transportation of military goods by air
transport; L, is the distance of transportation

performed by air transport; v, is the speed of
transportation by air transport; C;” is the cost of an

airplane-hour of flight; ¢ _ is the normative duration
of cargo loading and storage at the airport of
departure; C, is the cost of an hour of the aircraft
being at the airport of departure while waiting for the
flight and going through all flight procedures during

maintenance, repair, etc.; ¢ . at the airport of

destination; C, also at the destination airport.

Because of the complexity of the structure of road
transport (long distance of transportation, the
participation of specific transportation of various
types of transport, a significant number of different
intermediate points on the route (airports, railway
stations, sea and river ports, highways, etc.), the
overall economic efficiency of road transport should
be separately determined similarly according to
formula (4) on specific parts of the entire transport
route, the operation of each type of transport, taking
into account all the diversity of real conditions.

VI. CONCLUSIONS

The difficult economic situation of Ukraine before
and during the hostilities, insufficient readiness of the
state to the war during the peaceful period, weak
indicators of gross domestic product and the defense
sector, the significant advantage of the russian
federation in the military-industrial complex requires
great efforts of our state in order to achieve victory,
expansion of the cooperation with Western partners
regarding the armament of the Armed Forces of
Ukraine.

During the delivery of military goods from the
USA and Europe, it is necessary to use several types of
transport:  sea-rail-road; marine automobile and
railway;  aviation-railway-automotive;  aviation-
automotive-railway, etc., which, in turn, requires the
perfect planning from the point of view of both
transport and warehouse logistics. A large theater of
hostilities with the russian federation requires a great
need for weapons and military equipment, continuous
provision of what is necessary for the Ukrainian
people, which leads to a constant increase in the
volume of military transporting from Western partners.
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In order to ensure the rational use of the
resources provided by partners, there is the task of
using them with great benefit accordingly, for each
shipment of military cargo, it is necessary to develop
an logistics chains for cargo delivery with a detailed
consideration and study of the entire complex of
problematic issues in the implementation of the
difficult transport process.
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A. O. llleBuyk, I1. O. fAnoBcukuii, FO. b. oopoBoibcbkuii, I. O. Hemimes. KomiiekcHa exkcruryaranisi BUIiB
TPaHCHOPTY B YMOBAX BiliCbKOBHX Mi’KHAPOTHUX NepeBe3eHb

VY crarTi BU3HAYEHO MPIOPUTETHI MiAXOAM A0 TEXHIYHOI Ta TEXHOJOTIYHOI MOAEPHIi3allii OCHOBHUX BHIIB TPAHCIIOPTY
VYkpainu Ta KpaiH-COIO3HUKIB JUIs 3a0€3IeYeHHs SKiCHOIO TPAaHCIIOPTYBAaHHS PI3HOMAHITHHX BaHTaXiB, a OCOOJIHMBO
BaHTaXIB BICHKOBOTO ITPU3HAYEHHSI B yMOBaX Be/ICHHS OOMOBHX [iif Ta B IEpioj] BiTHOBJICHHS €KOHOMIKH JEpKaBH.
3anporoHoBaHO arOpUTM (HOPMYBAHHS JIOTICTHYHHUX JIAHIIOTIB JOCTaBKH BifIChKOBHMX BaHTaXIiB 3a ABOMa cxeMamu (i3
CIIA Ta 3axiguoi €Bponu). OnrcaHo HEOOXiHICTh CTBOPEHHS €IMHOI TPAHCIIOPTHOI CUCTEMH, BUPILICHHS MHUTaHHS
MOAAJIBIIOr0 MPOIMOPIIIHHOIO PO3BUTKY €IMHOI TPAHCIIOPTHOI CHCTEMH Ta KOXKHOI 3 11 CKIaJoBUX (BUIIB TPAHCIOPTY,
CTPYKTYPHUX MiApo37iiiB). Bu3HauyeHO OCHOBHI acnekTu, siki OyAyTh BIUIMBATH Ha NEPCHEKTUBH PO3BUTKY €IMHOI
TpaHCTIOpPTHOI cucteMu. OIMCaHO OCHOBHI 3aJayi TPaHCHOPTHOI CHCTEMH, SKi HEOOXiHO BUPIIIYBATH ISl SIKICHOTO
3aJI0BOJICHHSI ITOTPEe0 EKOHOMIKHM JIEp)KaBU Ta HACeJIeHHs B TPAHCIOPTYBaHHI. BW3HauyeHO, II0 BCTaHOBIIOIOYN
MIPIOPUTETHICTD 1 YePTrOBICTh BiJHOBJICHHS 3pyHHOBAaHHUX BIHHOIO rajly3ell eKOHOMIKH i colianbHol cepu, HeoOXiaHO, B
nepiry 4epry, Bci pecypcu ((iHaHCOBI Ta MaTepiaibHi) CIPSMOBYBaTH Ha BIJHOBJIEHHS 1 PO3BHTOK TPaHCIOPTY,
HacamIiepe]] 3aJIi3HHYHOro Ta apiamidHoro. Ile emuHWNA MiOXix A0 BHPINICHHS KOMIUICKCHOI MPOOIEMH ITiIBUIICHHS
sikocTi pobotu TpaHcropty. CKiIagHicTh il BHpIlIeHHsS mojsrae B 3a0e3NedeHHi, 3 ypaxyBaHHSIM peajJbHUX OOCSTIB
TiepeBe3eHb, MPOMOPIIIHHOIO PO3BUTKY KOXKHOT'O €IEMEHTA BUJIIB TPAHCIIOPTY.

Karw4oBi cioBa: BiliCbKOBI BaHTaXi; KOMIUIEKCHE BHKOPUCTAHHS BWJIB TPAHCIIOPTY; MIKHApPOJIHI IEpEBE3CHHS;
aepoJPOMHU; aepoITOPTH; IIPUKOPAOHHI TYHKTH; IIPONYCKHA CIIPOMOXKHICTh; eKOHOMIYHA €()eKTUBHICTb.
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