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Introduction

The economic development of each state depends largely on the
operation of the transport system, which have to ensure reliable, safe and
efficient operation of cargo transportation both within the country and
abroad. It is especially important for Ukraine to provide such conditions for
railway transport between Europe and Asia. How relevant are the issues of
interstate transportation one can judge from the materials published by the
Committee of the Organization for Co-operation between Railways (OSJD).
So, the OSJD journal, entitled "Best Practices for Effectivization of Inter-
national Railway Transportation in the Eurasian Space ", Warsaw, 2014
[62] discussed issues such as facilitation of borders crossing procedures by
the railway transport, the experience of railways in accelerating the passing
of borders during international railway transportation in the Eurasian space,
and others.

The geographic scope of OSJD action covers more than 280 thousand
km of railway lines from 28 countries of the world, on the railways of which
about 6 billion tons of cargo and more than 4 billion of passengers are
transported annually. Naturally, time plays not insignificant role on this
space for the successful providing of railway transportation. Therefore, the
main activities directions are the development and improvement of
international railway transportation, including combined, both between
European countries and in combination between Europe and Asia, and work
with a focus on reducing the time for passing trains through interstate bor-
ders.

Due to its geographic location and developed transport infrastructure,
Ukraine has a significant potential in the development of cargo
transportation, primarily in international traffic, in particular as a transiter
country 1n the logistics chain of trade between Asia and Europe. According



to the British Institute for Transport Studies Rendel, the transit rate of
Ukraine is 3,75 (at a maximum of 5); it is the best indicator among European
countries (for comparison, in Poland, which is second best, this figure is
2,92). Five international transport corridors pass through Ukraine; the
expanded length of these routes 1s about 6.500 ths km, of which 3.500 are
railways. In 2016, Ukraine joined the Coordinating Council for the Trans-
Caspian International Transport Route (TITR) to China through Georgia,
Azerbaijan and Kazakhstan

Railway transport in Ukraine is the main carrier of cargoes, accounting
for 65% of all cargo transportations and 81% of cargo turnover (excluding
pipeline transport). In addition, about 55% of the total volume of
international cargo transportations in Ukraine is carried out by railways. In
2017 year, international transportations accounted for about 50% of the total
volume of railway cargo transportations. In the structure of international
cargo transportations the largest share is export cargoes - 66%, for
comparison, import - 23%, transit - 11%.

For Ukraine, as a country with a large transit potential, it is extremely
important to achieve the strategic goal of domestic railways integration into
the transport network of Central and Western Europe.

The possibilities of railway transport for the organization of
transportation between the countries of the European Union and Ukraine are
not used to the full extent, since there is a number of technical reasons of
the transport systems incompatibility between Ukraine and European
countries, namely: different wheel gauge, characteristics of rolling stock,
type of SSB, voltage in the contact network, dimensions, etc.

Further prospects for the integration of Ukrainian railways into the
European transport network depend on the following provisions: how
successfully the tasks of real development of international transport
corridors (ITC) [100] will be solved; from the readiness of the rail lines,
included in the ITC, to their efficient usage for international transportations;
from the availability of rolling stock, which will provide transportation with
the governed speeds [98]; from solving a number of politico-economic, as
well as technical and technological problems for the development of the
lines connecting Ukraine with Central and Western Europe [106].

The course towards European integration is a natural consequence of
Ukraine's independence. At the same time, European integration is a
complex and contradictory socio-economic process for establishing close
cooperation between European states. Solving the tasks of this process is



carried out using the ITC as a single mode of transport (unimodal transpor-
tation), and various types (multimodal transportation).

Basic provisions

Globalization of the economy and the development of modern supply
chains contribute to the creating a transport product that would combine
services of various transport modes in the most efficient and convenient way
for consignors as well as it would be formed, first of all, on the basis of
cargo interests, rather than individual participants in the process of
transportation. Multimodal transportations have become such product,
which are domestic or international transportation of products using several
transport modes.

The object for the transfer in multimodal transportations, in principle,
may be any cargo - bulk, unitized cargo. However, the most widespread are
multimodal transportations using the so-called ITU (Intermodal Transport
Units, ITU) - containers, controllers, swap bodies. The cargo in ITU is all
along the whole route, and all transport and cargo operations are not with
heterogeneous packages, but with standard ITU (so-called reloading-free
transport technology), which significantly speeds up and cheapens the
technological processes, increases safety of cargoes and provides a wide
range of other advantages.

The choice of the optimal transportation solution includes the rationale
for the most profitable routes, the choice of rolling stock in accordance with
the type of cargoes, the mode of cargo transportation (in which various
modes of transport are used in stages), border stations technology, etc. [46].

Due to the intensive development of the integration processes of the
Ukraine's railway transport into the European transport system, the
following 1ssues are of great importance: the functioning of the international
transport corridors (ITC), the introduction of specialized rolling stock,
which would allow operation both on the gauges of 1435 mm, and on
1520 mm ones, that is, application of European ASCS-technologies, based
on 1520/1435 mm automatic gauge change systems. This is development of
"East-West" cars for direct cargo transportation by railways of various
standards.

The study of international transportation technology can be summarized
as following blocks: international transport corridors, rolling stock and op-
eration of border stations (see Fig. 1).
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Fig. 1. The outline scheme of transportation technology at crossing the borders

Rolling stock, AGCS technologies

The rolling stock used for international transportation is primarily
connected with technical and technological support of passengers and cargo
transportation by international transport corridors with the passing through
the division points of railways, gauge of 1520 mm and 1435 mm.

Until now, the railway service between Ukraine and the EU countries is
provided by the use of obsolete technologies, which are based on changing
the undercarriage and cargo transshipment, therefore, in these technologies
neither locomotives nor cars go beyond the European standard. In the paper
[21] an option for the manufacture of cars, gauge of 1435/1520 mm is
offered in accordance with OCR/UIC O + P516 [114] and TSI [95] Memo-
randa for the cargo transportation on defined routes from Ukraine and to
Ukraine mainly by trains set from cars, gauge of 1435 mm on the bogies
DK2000 type.

The main issue that remains open today is the using the automatic gauge
change system from one wheel gauge to another under the common name
AGCS (Automatic Gauge Changeover Systems), which removes a real
restriction of interoperability.

Prospects for the wide implementation of AGCS systems are associated
with the development of international transport corridors. The following
directions are suggested as priority: the Baltic Sea - the Black Sea (an
integral element of the "Balto-Black Sea Axis" project); Ukraine - Poland -
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Germany; Ukraine - Hungary - Slovenia - Italy; Ukraine - Slovakia -
Austria/Czech Republic. The last two corridors from Ukraine are the natural
continuation of the corridors in the trans-European transport network
TEN-T, namely the corridors of the Rhine-Danube Corridor Mediterranean
Corridor [20].

In European railway practice, there are several automatic changeover
systems of cars from one gauge to another, which have been brought to
practical use: TALGO, BRAVA (Spain), BT system of Bulgarian
production, Polish SUW2000 system, DB AG/Rafil Type V (Germany),its
principle of operation is similar to the wheelset of SUW2000 system and
allows using the same gauge-change device. Cars with DBAG/Rafil Type
V wheelsets have been successfully tested in different countries (Spain,
Sweden, Finland). These wheelsets are universal and can be used in any
cargo or passenger bogies with shoe type or disc type brakes.

In the TALGO and BRAVA systems (both for the non-motorized and
traction rolling stock) and in the BT system, gauge change occurs when the
discharge (unloading) of wheells. One of the significant advantage in the
SUW2000 system is that when gauge change it is not necessary to discharge
wheels as required by the above-mentioned systems. The SUW2000 system
provides a maximum speed of 120 km/h with at axle load of 200-225 kN
and 160 km/h at 160 kN/axle.

The SUW2000 usage allows gauge changing to wheelsets at speeds of
up to 30 km/h of various standards: 1600 (Portugal and Spain), 1435 (almost
the entire western part of Europe) and 1520 (Ukraine, Belarus, Latvia, etc.).

Ukrzaliznytsia (state-owned enterprise of rail transport in Ukraine)
chose SUW2000 extensible wheelset (EWS) as the basic version. The
results of the computational and experimental studies were used in the
equipment of Ukrainian cars with EWS bogies during the experimental
operation of trains together with Poland.

In April 2000, the train, consisting of three passenger and three freight
cars, type "East-West", equipped by undercarriage with EWS, SUW2000
system, made a presentation trip from st. Zamosc (Poland) to st. Kovel of
the Lviv railway. In autumn, 2003, a series of experimental travels of
passenger cars along the Warsaw-Krakow-Lviv-Kyiv-Dnipro-Sevastopol
route was conducted (Fig. 2).
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Fig. 2. Routes of trips of cars with extensible wheelsets

Since 2003, the trains No. 35/36 traveled through station Mostyska II on
the route Kyiv-Krakow, and from May 2009, the train movement was
carried out on the section Krakow-Lviv, and later - from Wroclaw to Lviv.

Operation of rolling stock with extensible wheelsets revealed some
technical problems. One of them is the high damage of the wheel thread due
to the unsprung mass of the EWS SUV2000 (2200 kg vs 1200 kg of standard
wheelset).

Paper [101] focuses on the fact that the stability criteria of wheelsets
against wear, used on the railways of different standards for assessing safety
conditions have some differences, and therefore the study of stability
problems of railidu vehicles remains relevant. The development of
software and hardware complexes 1s aimed at performing the instrumental
evaluation of the technical condition of rolling stock and the quality of its
interaction with the track infrastructure.

Situation concerning the rolling stock motion with extensible wheelsets,
when gauge change 1520/1435 mm in automatic mode, is unsatisfactory
today. Ukrzaliznytsia owns five cars with SUW2000 wheelset system.
There are four similar cars in the passenger car fleet of PKP Intercity, the
operation of which was stopped at the end of 2012.

Until October 28, 2016, three passenger cars with SUW2000 wheelsets
system, registry of the regional branch of "Lviv Railway" traveled in train
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No. 35/36. Operation stoppage of these cars was due to the need for planned
repairs, not carried out because of the lack of wrought wheels of special
design.

Train No. 51/52, Lviv-Krakow-Wroclaw was canceled on 11/23/2016.
For traffic of this train, it is necessary to carry out the planned depot repair
of cars, which involves the replacement of SUW2000 wrought wheels,
brake segmental disks, etc., which are designed and manufactured in
Poland, and there are no substitutes for them in Ukraine.

Having analyzed the structural solutions of rolling stock with extensible
wheelsets, the Project Design and Technological Bureau for design and
modernization of rolling stock, track and man-made structures (PDTB)
proposed an improved design for the extensible wheelsets of DNURT sys-
tem. When passing the car through a special wheeled unit, system of creep
springs moves the wheels and, along with the conical extensible sleeve,
changes along the axis to another wheel gauge. For a reliable operation of
the master node between the thickened edge of the expanding sleeve and the
locking sleeve, a "floating" ring is installed, which, due to the conical part,
allows self-centerping of the sleeves relative to each other. Gauge change is
performed alternately for each wheel with guard rail.

Taking into account the high efficiency of the cars change technique with
extensible wheelsets of railway crossings with various wheel gauges, we
can assume that the systems of the EWS, above all, will be used for the
equipment of cars in passenger trains of international traffic. Freight cars
with EWS system will be used, for example, to equip the shuttle train cars
for combined transportation and cars for international cargo transportation
requiring accelerated delivery as well as dangerous goods.

Border stations and terminals

When crossing through the division points of railways, gauges 1520 mm
and 1435 mm, various technologies are used at the border stations: cargo
transshipment, replacement of cars with changing the bogies, usage of
extensible wheelsets, etc.

In accordance with the analysis of the process of car traffic volume
across the territory of Ukraine, border stations are one of the "narrowest"
places in the logistics chain of international railway transportation, as evi-
denced by considerable trains and cars detention when passing them on in-
terstate transitions.
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At present, "Ukrzaliznytsia" perform services in cargo loading and
unloading from cars, gauge of 1435 mm, as well as the replacement of cars
with cargo that moves to reloading-free direction.

According to technical characteristics, only 50% of the listed stations
have the capacity to accept and send cars with the gauge of 1520 mm and
1435 mm, 40% of the stations accept and send cars only with the gauge of
1520 mm.

Regional branch "Lviv Railway" of "Ukrzaliznytsia" performs the
replacement of cars with cargo to reloading-free direction to Poland at
stations Kovel and Mostyska-II; to Slovakia, Hungary, Romania and others.
- At Esen station, to Romania - at Vadul-Siret station. At the station
Mukachevo transshipment of heavy, oversized and dangerous cargoes is
carried out.

Cargo loading and unloading from cars, gauge of 1435 mm can be
carried out at stations Chop, Esen, Beregovo, Batovo, Borzhava,
Vynohradiv-Zakarpattia, Kliucharky, Korolevo, Strachichovo, Mukachevo,
Chernotissov, Diakove.

Transactions involving the transfer of trains and cars between Ukraine
and neighboring states are carried out at border railway stations, the
effectiveness of which largely determines the effectiveness of international
railway transportation in general. At the same time, there are significant
trains and cars detention in cargo transfer on interstate crossings. Thus, even
in the Technological processes of the border stations operation, the duration
of the transfer operation for trains and cars on interstate railway joints is
envisaged. It is up to 8 hours on the border with the EU countries. The
reasons of this situation, on the one hand, are the imperfection of technical
equipment at border stations (especially in break-of-gauge with the West
European track), on the other hand, the irrational technology of operation at
interstate cars transfer points (especially in the processing of transport
documents for cars, the duration of which can be up to 90% of total time of
the train’s location at the border station). In this regard, the problem of
improving the technical equipment and technology of the border railway
stations operation is currently extremely urgent [31].

Increasing the processing time of trains at border stations leads to a de-
crease in the transmission of trains across the border. It is possible to solve
this problem, including due to changes in the scope and nature of border
procedures, the introduction of modern information technologies and new
ones for the crossing of borders.
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Today, the existing broad-gauge network of 1520 mm actually ends at
the eastern border of the European Union. Some broad-gauge corridors go
to the territory of the European Union, significant of them are from Ukraine
to Katowice in Poland, to Zahony in Hungary, to Kosice and to Cierna nad
Tisou in Slovakia. In order to attract transit railway transportation, European
countries create and develop intermodal and container terminals near their
borders on the line of "New Silk Road". Ukraine does not yet make such
global steps, but at the same time has several transshipment complexes
located on the border with the EU countries, which are engaged in cargo
transshipment from the European gauge to the broad one. For example,
"Terminal Carpathians" handles about 50% of cargoes that come from
Europe to Ukraine via the railway hub in Chop. Production facilities are
located 20 km from the city, Batove. This location allows the terminal to
service cargoes from Hungary, Slovakia and Romania.

The planned continuation of the broad-gauge railway from Kosice to
Vienna will ends at the transshipment terminal near Vienna, where the
broad-gauge railway will connect to the standard European gauge network.
For example, the paper [105] is devoted to the construction of terminals and
improving the technology of their operation, which compares and evaluates
two intermodal cargo transport technologies. Also it includes an example of
the calculations and schemes of intermodal cargo transshipment terminals
that will be used in technologies. It assesses the current state of internal
transshipment terminals in Poland and other aspects that are relevant.

Existing solutions

Based on the results of the above analysis of the transport technology in
changing the wheel gauge (in accordance with Fig. 1), one can concentrate
scientific research of different authors on three directions:

1. Choosing the mode of transport for international transportations—
unimodal (one mode of transport, in our case-railway) and multimodal
(combined) transportations using several modes of transport

2. Choosing the logistic schemes of transportations by railway transport,
as a rule, by international transport corridors: transportation—border
crossing with different wheel gauge— transportation.

3. Choosing the technology for the cargo transfer at the points of
standard wheel gauge change: transshipment, change of car bogies,
automated change with the use of extensible wheelsets (EWS).
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Among the numerous papers of the first direction one should highlight
the scientific one [112]. The article presents the theoretical foundations and
empirical results of the analysis and simulation of transport networks in
Poland using complex networks. Properties of complex networks (Scale
Free and Small World) and network characteristics are described. In this
context, the results of empirical studies related to the characteristics of the
passenger airlines network, the network of express rail lines (EuroCity and
InterCity) and the high-speed motorway network in Poland were presented.
For the passenger airlines network in Poland, the results are compared with
the same networks in the US, China, India, Italy and Spain. In conclusion,
some suggestions, comments and perspectives concerning a complex
network in transport networks were presented.

In paper [96], which, according to its results, covers the second and third
directions of the research, the decision-making models upon the assesement
of the Europe-Asia transport system efficiency was proposed. The technol-
ogy of the rolling stock with the gauge change 1435/1520 and vice versa at
the Medica/Mostyska (Poland/Ukraine) crossing was researched. Two op-
tions are considered: cargo transshipment and the usage of rolling stock with
bogies of SUW2000 system. It has been shown that techno-economic
analysis, life cycle cost analysis (LCCA) and analytical network process
(ANP) can be used in evaluating the effectiveness of technology.

It should be agreed with the authors that the choice of the relevant
criterion for evaluation depends on the method of making appropriate
investment decisions, the plan for the development of transport systems,
transport technologies and transport-logistics services. The choice of
methods for investigating the effectiveness of the activity also depends on
the individual characteristics of enterprises transporting and performing
transport operations at border stations.

At the same time, the authors enlarge upon the comparison of different
LCCA systems. The argument of this approach is that the cost of LCCA will
be used as the basis for making decisions upon the organization of transport
systems, modernization and restructuring of the system, as a criterion for
comparing options of technologies of various cargo transportations and
formation of expenses for transport services.
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Options of cargo delivery in international traffic

The rolling stock, used for international transportation, has a principal
role in ensuring the technical and technological transportation of passengers
and cargoes by international transport corridors via division points of rail-
ways, gauges of 1520 mm and 1435 mm. At the same time, the task of
choosing a rational technology for the operation of border stations for the
transfer of cars from a wheel gauge of 1435 mm to a wheel gauge of
1520 mm and in the opposite direction, which requires a scientific substan-
tiation of the process of servicing the car traffic volume by determining the
optimal term for cars location at stations connecting tracks of different
widths and costs of monetary resources in the logistics chain of international
cargo delivery.

Analysis of the organizational mode for the cargo transportation in in-
ternational traffic with the EU countries showed that the following options
are subject to comparison:

1. Transshipment of cargo, including in containers with a rolling
stock, gauge of 1520 mm to a rolling stock, gauge of 1435 mm

Until now, the railway communication between Ukraine and the EU
countries is provided by the use of obsolete technologies, which are based
on cargo transshipment and the undercarriage replacement. In these tech-
nologies, neither locomotives nor cars are on the way to the European stand-
ard [21].

The need for cargo transshipment arises when the change of the railway
track width or when the transport mode change depending on the transpor-
tation schemes. At the same time, transshipment can take place on a direct
option - from one rolling stock to another, and with placement in temporary
warehouses with the further loading into another rolling stock.

2. Replacement of bogies at cars transposition stations (CTS) at the
transition of track joint of different standards

Railway transportation along lines with different wheel gauges causes
certain problems at the division points, which increases the duration and
cost of transportation. The most common way of transferring goods without
any trans-shipment to the railways of neighboring countries, having differ-
ent wheel gauges, 1s the change of bogies in the cars at the border station
(Fig. 3). Domestic cars can be delivered on the bogies, wheel gauges of
1435 mm if they meet the technical requirements of adjacent railways (di-
mensions of cars, braking system, load from the axis of cars to rails). Cars
of European railways, wheel gauges of 1435 mm with imported cargo are
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not replaced to bogies, wheel gauges of 1520 mm due to technical discrep-
ancy of their construction to the requirements imposed to cars by the rules
of technical operation for domestic roads.

P

Fig. 3. Gear for the change of bogies in the cars at the border station

3. Application of the special rolling stock equipped with bogies with
extensible wheelsets (EWS)

The main issue that remains open at present is the use of an automatic
changeover system by the rolling-stock from a gauge of one width to an-
other under the common name AGCS (Automatic Gauge Changeover Sys-
tems), which removes the real limitation of interoperability.

Prospects for the wide implementation of AGCS systems associated with
the development of international transport corridors. The following direc-
tions are suggested as priority: the Baltic Sea - the Black Sea (a component
of the "Baltic-Black Sea Axis" project); Ukraine - Poland - Germany;
Ukraine - Hungary - Slovenia - Italy; Ukraine - Slovak - Austria / Czech
Republic. The last two corridors from Ukraine are a natural continuation of
the corridors of the trans-European transport TEN-T network, namely the
corridors Rhine-Danube Coridor s Mediterranean Corridor.

In the European railway practice, several automatic changeover systems
of cars from one gauge to another are known, which have been brought to
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practical use: TALGO, BRAVA (Spain), a Bulgarian-made BT system, the
Polish SUW 2000 system (Fig. 4), DB AG / Rafil Typ V (Germany). The
principle of operation is similar to the wheel set of the SUW 2000 system
[110] and allows using the same track-reverse device.

Fig. 4. Bogie with extensible wheelsets

4. Construction (use of existing) wide gauge, 1520 mm from the
borders of Ukraine to the territory of Europe

The idea of continuing the wide gauge to the countries of Central Europe
was first announced at the end of June 2001, when Ukraine signed a mem-
orandum concerning the participation in the intercontinental transport pro-
ject of the century and justified its proposal on the railway passing through
Ukraine and Poland to the Czech Bohumin city. The construction of the
railway through Ukraine would take only 2 years, since a railway gauge of
1520 mm has already been laid and used in the Volyn region almost to Ka-
towice.

Secondly, the idea of continuing a wide gauge to the countries of Central
Europe was publicly announced in May 2006 during the international forum
"Strategic Partnership 1520". This is a promising international project for
the construction of the Kosice-Bratislava-Vienna wide-gauge railway line
(the Eurasian Railway Corridor). The project envisages both the construc-
tion of a new railway and the reconstruction of the existing, direction Lviv-
Chop Cretan No. 5 (Triest-Ljubljana-Budapest-Bratislava-Uzhhorod-Lviv).
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The commissioning of a wide gauge to Vienna will significantly increase
the flow of cargo transit through the territory of Ukraine. According to pre-
liminary calculations, traffic volumes will be at least 30-40 million tons per
year. The implementation of this project will make it possible to reduce the
cost of transit cargo transportation by railway, so the cost for cargo loading
and unloading in the border area is excluded.

Today, the longest section of the railway with a gauge of 1520 mm is
used in Poland - about 395 km (Izow-Hrubieszow-Slavkov) and in Slovakia
- about 90 km (Uzhgorod-Kosice). In the direction of Hrubieszéw there is
an export, and in Slavkov there is an import. More than 50% of the cargoes
transported to Slavkov are iron ore. Coke and coal mainly are transported
back to the east.

5. Continuation of European gauge of 1435 mm from the borders of
Europe to the territory of Ukraine

Continuation of European gauge of 1435 mm from the borders of Europe
to the territory of Ukraine can take place in the case of constant mass vol-
umes of traffic during reloading-free technologies by entering the railroad
track of the importing state into the territory of the exporting state.

In Ukraine, there is already experience of using the European gauge.
Thus, trains from Slovakia to Romania pass through the European gauge on
the Ukrainian territory (Chop, Batevo, Korolevo, Dyakovo) without chang-
ing of wheel sets. The longest railroad section, gauge of 1435 mm, used on
the territory of Ukraine - 112 km (Chop-Dyakovo). Ukraine and Hungary
are considering the possibility of putting on the Mukachevo-Budapest train
on the European gauge, which will save a lot of time for tourists [12].

As an example of such technology usage are the Baltic countries. One of
the priority railway projects in Europe is the railway "Rail Baltica" (Fig. 5),
it 1s a part of the railway corridor "North Sea-Baltic", which connects Fin-
land, Estonia, Latvia, Lithuania, Poland, Germany, Holland, Belgium and
Luxembourg. The length of the "North Sea-Baltic" corridor is 3200 kilome-
ters. The major objective of Rail Baltica is the resumption of direct commu-
nication between the Baltic States and the European railway network and
the development of regional integration. Integration of the railways in Esto-
nia, Latvia and Lithuania into the transport system of the European Union
will allow increasing the speed of train traffic, growth of passenger and
freight traffic and profits.

According to the project, the highway will pass through Tallinn, Riga,
Kaunas, Warsaw and Berlin (and further - the continuation of the route to
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Venice), thus improving the communication between Central and Eastern
Europe.
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Fig. 5. Railway «Rail Baltica» [107]

6. Use of the dual gauge 1435/1520 mm

At Lviv railway, the total length of the dual railway track (1520 and
1435 mm) is about 150 km. This line is laid on the sections: the State Border
- Mostiska 2 - Rodatichi, the State Border - Chop-Batevo, the State Border
- Yagodin - Kovel, etc. These sections are included in the international
transport corridors (Cretan No. 3, No. 5 and Gdansk-Odesa).

As an example of using the dual gauge is the international project "Rail
Baltica" from the state border of Lithuania and Poland to Kaunas (Fig. 6).
A new gauge of the European standard (width of 1435 mm) was laid on the
railroad section "Rail Baltica" with a length of 120 km, and next to it the
existing railway line of the Russian standard (1520 mm) was renovated. On
the new route 233 km of new rails for tracks with a wheel gauge of 1435 mm
and 1520 mm were laid, including track parks at the stations, the infrastruc-
ture of railway engineering networks was updated, stations were recon-
structed.
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Fig. 6. Dual gauge at the section Shyashtokai - Mockava [107]

In October 2015, the first section of the railway was laid, and from June
17, 2016, a regular passenger service from Kaunas (Lithuania) to Belostok
(Poland) was opened.

The main disadvantage of the dual gauge is that it requires junctions and
bypasses of separate points due to the need to lay off the turnouts for normal
1520 mm gauge and European 1435 mm one, which leads to a decrease in
the speed of the trains when passing stations.

Fig. 7 shows an example of stresses distribution for a dual gauge (the
spatial model of dynamic strains of the railway track on the basis of the
elasticity theory [45] for the passender car).
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Methods for evaluating the effectiveness of options

Each of the options for organizing regular transportation requires some
costs and has both advantages and disadvantages. The following major prin-
ciples are base in the evaluating the effectiveness of the project: considera-
tion of the option (project) throughout the calculation period, positivity and
maximum effect, time factor record, the inflation impact, uncertainty, risks,
and suchlike. It is recommended that the beginning of the calculation period
be taken as the date of allocation of funds for the project work. The basis
for the preliminary assessment is the methodology developed by the United
Nations Industrial Development Organization (UNIDO).

The evaluation can be carried out according to the following indicators:

— net present value NPV (Net Present Value of Discounted Cash Flow)
— 1s the difference between total income and all types of costs, taking into
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account the time factor. Discounting of monetary expenses is carried out by
multiplying them on the discount factor;

— 1nternal rate of return IRR (Internal Rate of Return) is defined as the
annual coefficient of capital investments, which ensures that the costs and
incomes for the "life" term of the investment are equal to zero. The project
1s considered to be effective if the IRR is not lower than stable bank rates;

— pay-back period of capital investments PBP (Pay-Back Period) repre-
sents the payback period, during which the income minus operating costs
(functional and administrative) reimburses the basic capital investments;

— maximum cash outflow (Cashe Outflow) — this is the most positive
net present value

There is a large number of researches of domestic and foreign authors
concerning the practical aspects in choosing the certain indicators of the
investment projects efficiency. For example, in paper [8] it has been shown
that in American companies, the main indicators of the investment projects
efficiency were the IRR criterion (76%) and the NPV evaluation method
(75%). In the UK, the difference in the popularity of the IRR and NPV
criteria for assessing the investment attractiveness of the project was also
1% (81% and 80% respectively). In the Netherlands, according to research
results, the NPV criterion is the most popular method for assessing the
investment projects efficiency; the criteria for IRR and RGD are used by
Dutch companies to be approximately equally (89% and 84% respectively).
In Canada, the most popular criterion used in Canadian companies was
NPV, followed by the IRR and the PBP. In Australia, research has shown
that the most popular criterion for determining the projects efficiency is the
NPV criterion. Widely used method of determining the payback period: the
percentage of NPV usage was 94, a simple payback period - 90.

In China, the most popular evaluation methods are the IRR criterion and
the method for determining the payback period of the project. Less than half
of Chinese companies uses the NPV criterion.

Numerous results of research confirm the hypothesis that large
organizations abroad prefer to use more advanced and complex from the
point of view of calculation criteria for investment justification, such as
NPV and IRR.
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Model for predicting and evaluating the effectiveness of options

To compare the above mentioned options, the authors developed a model
for predicting and assessing the efficiency of railway transport from the bor-
der of one state to the border of the other one, taking into account all ex-
penditures by the NPV indicator, which is the difference between total in-
come (D, ) and all types of expenses taking into account the time factor (X,

- Investments, costs in ZLoc, - locomotive fleet, ZCar, - car fleet, C, - cur-
rent operating costs, and S, - costs, depending on the type of technological

operations and the time of freight cars presence at the station splicing of
different gauges (according to options 1-6):

T,
NPV(t)=Y(D,-K,—-ZLoc, — ZCar,—C, - S,)7,.

t=0

Uncertainty and risks in assessing the effectiveness of options are taken
into account through the modified discount rate, which is included in the
calculation of discount coefficient of the different-time expenditures 7,.

To determine the transfer fee, the International Railway Transit Tariff
(ITT) was used. It applies for the cargo transportation, as well as for trans-
portation through border and port stations [50].

The tariff is determined depending on the distance of transportation,
and, the highest growth rate of the fee (by an average of 10% for every
100 km) is observed at distances up to 1000 km and only 0.5% - at greater
distances. This, as it will be shown below, has a significant effect on the
eventual outcome.

Analogically, tariffs are formed in many countries, for example, on
US railways, in the conveyance in low-priced bulk or in destinations where
there is competition from other modes of transport, in other words, there is
a tariff lower than that for cargo transportation, which can only be trans-
ported by railway. The transportation distance is conditionally divided into
zones of economic efficiency of cargo delivery. The better the state of high-
ways and modern trucks, the higher will be the zone of economic efficiency
under other equal conditions. The above applies with regard to railway
transport. On the other hand, it is also evident that the zone of economic
efficiency of the cargo delivery decreases with the increase in the costs of
Consignors.
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The model developed by the authors allows obtaining the solution of the
inverse problem - determining the sphere of effective application for the
chosen transportation option.

During the simulation, such source data as the initial volumes and the
rate of their growth over time, length of haul, the type of cargo and cars for
transportation (containers on platforms, tanks, universal cars) varied, the
speed of delivery, which depended on the state of the railway infrastructure
on the international transport corridors etc.

Let us consider, how the cargo traffic volume (G,) and the rate of its

growth (AG) affects the transport process at a various length of cargoes
transportations. For example it is accepted: G,=5,0 million tons/year. The

length of transportation varied from 400 up to 2000 km.
With stable flows of cargo G,=5,0 million tons/year the term for the

15
appearance of net present value ZNPK is: at length of haul up to 1000 km

t=1
— about three years, at length of 1800 km — the 7th year, 2000 km — the 9th
year (Fig. 8).
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Fig. 8. Dependence of NPV on the length of haul more than 1000 km

At the same time, the largest total revenue 1s observed at length of haul
of 1000 km (Fig. 9). If we set at 100% of the total revenue for the length of
haul 400 m, then at a length of 600 km income increases by 26.1%, at a
length of 800 and 1000 km, respectively, by 56.1 and 85.6%. At lengthes
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greater than 1000 km the profit decreases and at a length of 1700 km be-
comes negative. So, short routes of 600-1400 km are desirable.
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Fig. 9. Change in net present value (%), depending on on length of haul

To study the impact of the sectoral speed value on the final result, cal-
culations are presented for a length of 1000 km at values of the sectoral
speed from 30 to 60 km/h (for further extention) km/h. According to the

15
obtained results, a diagram of the change in net present value ZNPV, was
t=1

constructed (Fig. 10) in comparison with sectoral speed (V') of 30 km/h.
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Fig. 10. Change in net present value, depending on the level of sectoral speed
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The analysis of the diagram makes it possible to conclude that there is a
need for modernization of international transport corridors in order to in-
crease the speed affecting the circulation of rolling stock, the need for them
to carry out transportations and, as a result, to obtain revenues from trans-
portations. From analysis, it may be the recommended sequence of events.
Thus, an increase V' from 30 to 40 km/h leads to an NPV increase by 17.0%,
with an increase V' from 40 to 50 km/h - by 10.2%, and from 50 to 60 km/h
- by 6.8%.

Conclusions and recommendations

Taking into account the significant volumes of transportation in the East-
West direction as well as the favorable geographical position of Ukraine, it
can be argued that creating an efficient modes for organizing the cargo
transportation in international traffic with the EU countries will allow
attracting the additional volumes of transit cargo traffic. The positive
experience, first of all in the European Union countries, has shown that if
there is an efficient transport network and an advanced system for the cargo
transfer at the points of changing railway infrastructure standards, both do-
mestic and transit cargo traffic increase significantly, which makes it
possible to increase the attractiveness of the country in the international
transport system. The results obtained in our research allow us to conclude
that international transportation carried out through the territory of Ukraine
has certain special characteristics. Changing railway gauge standards at the
border with European countries are forcing to look for the most rational
routes for cargo transportation (taking into account the length, technical
state and parameters of the ITC, delivery speed, etc.) and rational
technologies for the reloading-free transfer of cargoes at the border points,
which will lead these transportations to an innovative way of development.
The obtained results allow to bring the scientific basis for the creation and
further development of the modern national system of intermodal
transportations, as well as optimization of parameters of its individual units
for further integration into the European transport system.

In most cases, it is inappropriate to compare options considering the
entire cargo traffic as a whole. The greatest efficiency can be achieved by
having different means of transport that can be used for certain types of
goods. For example, transshipment of hazardous liquids requires not only
special equipment and additional protection of the railway track within the
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station from pollution, but also the probability of negative environmental
impact increases. In such cases, preference may be given to options of
transportation, that do not require transshipment despite their high cost.

Having researched various ways of cargo transportation by international
transport corridors and various options of the transition of rolling stock
across the border (cargoes transshipment, changing the cars bogies, appli-
cation of rolling stock equipped with EWS, using the broad-gauge railway
of 1520 mm from the borders of Ukraine to the territory of Europe,
continuation of the European gauge of 1435 mm from the borders of Europe
on the territory of Ukraine, the use of a dual gauge 1435/1520 mm, it is
possible to draw the following conclusions: in option 3 (application of
EWS), it 1s most expedient to use cars equipped with extensible wheel in
directions with stable cargo traffic, that form short routes at the length of
600-1200 km. In this case, technical problems related to the design and
manufacture of the EWS should be solved, and their cost should be reduced
by at least 20%. Wide using the EWS technology for cargo transportation is
problematic, but it has the advantage over others when transporting valuable
and dangerous goods. The type of cargo and the delivery time can be
decisive. For example, in the long terms of cargo delivery to the consignee,
railway transportations with cargoes transshipment may become non-
competitive to vehicles

The authors considered the whole chain when choosing logistic schemes
for transportation by railway along international transport corridors:
transportation from the consignor - crossing the border with a different
standard of the railway gauge - transporting the cargo to the consignee. It
allows planning measures to accelerate the cargo delivery, both on the
territory of Ukraine, and during the transfer of cargoes at border stations, to
predict the revenue generation from the implementation of international
transportation in the "East-West" direction, which i1s very important for
attracting investments.

Simultaneously with proposals to take into account the impact of certain
factors on innovative technologies when change of rolling stock from
Ukraine to the European gauge to ensure "Ukraine-EU" transit transporta-
tions, there is a number of unresolved issues today. They are including non-
technological time losses at border stations, lack of sufficient investments
in rolling stock and infrastructure. Undoubtedly, in order to make a final
decision, not only economic but also social factors, as well as reliability
(operational safety) of a particular cargo transportation system should be
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taken into account. This issue is subject to additional research, but even now
it can be said that the greatest reliability and the smallest delays at the border
ware provided by options for construction a broad-gauge railway or
European one to the corresponding terminals or ports.

The results of the research were widely presented for discussion at the
International Conference “Scientific and Technical Support for the Devel-
opment of Railway Transport in International Traffic” (April 19-20, 2018
at the Dnipropetrovsk National University of Railway Transport named
after Academician V. Lazaryan, Dnipro, Ukraine) [49], the
22" international scientific conference “Transport Means 2018 (October
3-5, 2018 in ,,Trasalis — Trakai resort & SPA*, Trakai (Lithuania)) [103],
the 7™ International Scientific Conference “Reliability and Durability of
Railway Transport Engineering Structures and Buildings” (November 14-
16, 2018, Ukrainian State University of Railway Transport, Kharkiv,
Ukraine) with support from MATEC Web of Conferences [104].
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I'JIOCAPIF OCHOBHUX TEPMIHIB

Momnorpadis npucBsiueHa npodiemMaM HayKOBO-TEXHIYHOTO 3a0€3MEUYEeHHS CTaJI0ro
PO3BHUTKY 3aJII3HUYHUX NEPEBE3CHb Y MXKHAPOIHOMY CIOTy4YeHHI YKpaiHa-EBpocoro3.
OTxe, NOPYIIYIOTHCS TUTAHHS BU3HAYEHHS YMOB 1 €)eKTUBHOCTI MIXKHApOJHUX Iepe-
BE3€Hb Yepe3 TEPUTOPII0 YKpaiHH, MapUIPYTiB JOCTABKH BaHTa)K1B, OCHOBHUMH 3 SIKUX
€ MDKHApOJHI TPAaHCTIOPTHI KOPUAOPHU Ta 6araTo iHIINX, OB’ A3aHMUX 3 1HYPACTPYKTY-
POIO I pyXOMUM CKJIAJIOM.

Merta rinocapito — pOpMyBaHHS €IMHOTO PO3YMIHHS HOHATh U Y3rOJDKEHHS TE€pMi-
HOJIOT1.

be3neka 3aj1i3HUYHOr0 TPAHCMOPTY — CTaH 3JII3HUYHOTO TPAHCIIO-
PTY, 3a SIKOTO BIJCYTHIM HENMPUIYCTUMUM PU3HK, TTOB'sI3aHUM 13 3210 115H-
HSIM IIIKOJIU JKUTTIO 200 370pOB't0 TPOMAJISH, MaiHYy, a TAaKOX HABKOJIHIII-
HBOMY CEPEJIOBUIILY, KHUTTIO 200 37J0pOB't0 TBAPUH 1 POCIIHH.

BanTaxoBianpaBHuk — oco6a (¢p13uyHa 4 10puInuHa) a00 KOMMaHis,
sIKa TIepeaae BaHTaX1 y BEJCHHs 1HIIMX 0ci0 a0 KOMIMaHii (areHT-eKcrie-
JTATOP / €KCHEIUTOP, MEPEBIZHUK / ONepaTop MEepeBE3CHHS) I HOro J0cC-
TaBKU OJICPKYyBayy.

BanTa:xxoHanpy:keHicTb B,Ta iHTEHCHUBHICTh NACaKUPCHKHX Iepe-
Be3eHb [/, — XapaKTepUCTUKH CTYIIEHs 3aBaHTaK€HHs POOOTOIO MEBHOT Mi-
JITHKU TPAHCIIOPTHOT Mepexki (T'KM/KM a0o0 mac.-KM/KM):

1
B - ZL%,

b

1
7 - Zf”

BanTamxo00ir qu.ll. — KUIBKICTh TPaHCHOPTHOI pOOOTH MpHU TEpeBe-

3€HH1 MEBHUX OOCSTIB BAaHTAXXy Ha MEBHI B1JICTaH1, BUMIPIOETHCS B TOHHO-
KUIOMETpax.

BapricTs BaHTa:kHOI Macu (TpH), 1110 Tilepe0yBae Ha TPAHCHOPTI ITiJT
4yac NEePEBE3CHHS BAHTAXKIB, 3aJICKUTh B1J| [[IHA BaHTaXy W TEPMIHIB JJOCTa-
BKU. [ToKka3HUK Ay’Ke BaXXJIMBUNA, OCKUIBKH 11€ 00OPOTHI KOIIITH, BKJIAJICHI B
TOBap JAJISI HOTo peaizallii i MOBEpHEHHS MPOIaXKy JJIs ITOAbIIOT0 BUPO-
onunTBa. [{umM moka3HUKOM MOXHA OI[IHIOBATH SIKICTb POOOTH TPAHCIIOPTY.
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BepxHsi 0ymoBa KoJIii — 9acTHHA 3a1I3HWYHOI KOJIii, MpU3HAYCHA IS
NPUAHATTS HaBaHTAKCHB BiJ] KOJIIC pyXOMOT0 CKJIaay i mepemadi ix Ha HH-
KHIO OYJIOBY KOJIii, a TAKOX JUISl CIIPSIMYBaHHS PyXY KOJIC pEHKOBOIO KO-
JHEXO.

JJIbHUYHA MIBUHIAKICTH PYXy BAHTA:KHOIO MOI3/1a — CEpEIHs IIBUA-
KICTh pyXy 013712 IO AUISIHII 3 YpaxyBaHHSM 4acy CTOSIHOK Ha IPOMI>KHHX
CTaHLSIX, PO3rOHY, YIIOBUIBHEHHS I 3aTPUMKH I10i3/1a Ha IEpETrOHaXx.

3ajizHUYHA KOJIifl — TTiJIcucTeMa IHPPACTPYKTYPH 3aJII3HUYHOTO TPaH-
CIIOPTY, II0 MICTUTh BEPXHIO OyAOBY KOJIi, 3eMJISIHE IMOJOTHO, BOJOBI-
B1JIH1, BOJIONIPONYCKHI, MpOTUAeHOpMAalIiiiHI, 3aXUCHI Ta YKPIILIIOBAJIbHI
CHOPYAH 3€MJISTHOTO MOJIOTHA, PO3TAIIIOBAHI B CMY31 BIJIBOJTY, @ TAKOX IITY-
YH1 CIIOPYIH.

Intepmonanbua TpancnopTHa oquununs (ITOQ) — koHTeitHEPH, 3HIMHI
KY30BH 1 HamiBIpUYETH, MPUAATHI JJIs1 IHTEPMOJIaJIbHUX MEPEBE3CHb.

InTepmonanbHi nepeBe3eHHN — MOCIIIOBHICTh NTEPEBE3CHHS BAHTAXKIB
nBOMa abo Olbllle BUAMHM TPAHCIIOPTY B OAHIN 1 TiM camiii BaHTa)KHUM
OJIMHUII a00 aBTOTPAHCTIOPTHOMY 3ac001 O€3 MepeBaHTaXKEHHS CaMOTo Ba-
HTaXy IIPU 3MiHI BUAY TPAHCIIOPTY.

InTepMoaanbHicTh — TEPMiH MTO3HAYAE CUCTEMY TPAHCIIOPTYBAHHS, KA
nepeadayae BUKOPUCTAHHS JBOX a00 OUIbIIE BUAIB TPAHCIIOPTY JJIs MEpe-
BE3CHHS OJIHIET 1 Ti€1 caMOi BaHTaKHO1 OJTMHUII a00 BAHTAXKHOTO aBTOTpa-
HCIIOPTHOTO 3aC00Y B paMKaxX KOMIUIEKCHOTO TPAHCIIOPTHOTO JIaHIIIOra (Bij
JBEpeil 10 Bepeit) 0e3 BaHTaXKHO-PO3BAHTAXKYBAJIBHUX OTEpaIliil.

InTeponepabesbHiCTh — 3/JaTHICTH CUCTEMH JI0 B3a€MO/I11, IHTepdeiicu
SKO1 TTOBHICTIO BIJIKPUTI B3a€MOIATH M (DYHKI[IOHYBATH 3 1HITUMH CHUCTE-
MaMH 6€3 OyIb-SIKHMX OOMEXEeHb JOCTYIY 1 peai3altii.

IndpacTpykrypa 3ai3HMLI — TEXHOJIOTIYHA CUCTEMA, IO CKIIAJAETHCS
13 CYKYITHOCTI IIJICUCTEM — 3aI13HUYHOI KOJI1i, 3aJ13HUYHOT0 €HEepronocTa-
YaHHS, 3ATI3HUYHOT aBTOMATUKH 1 TEJIeMEXaHIKH, 3a7113HUYHOTO €JIEKTPO3-
B'SI3KY, CTAHIIHHUX CIIOPY/I 1 MPUCTPOIB, BUIAIJICHUX JIIHIN MIBUIKICHOTO 3a-
JI3HUYHOTO TPAHCIIOPTY.

Kom0inoBaHi nmepeBe3eHHs1 — iIHTEpMOJaIbHI MTEPEBE3CHHS, Y paMKax
SKUX BEJIMKA YaCTHHA €BPOINENUCHKOTO peiicy MpuIaaae Ha 3ali3HUYHHM,
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BHYTPIIIIHIM BOJHHI a00 MOPCHKHUM TPAHCIOPT 1 OyAb-sSKUN MOYATKOBUIMA
1/a00 KIHIIEBHM BIIPI30K MIJIAXY, HA IKOMY BUKOPHUCTOBYETHCS aBTOMOO1JTb-
HUH TPAHCIIOPT, € MAKCUMATBHO KOPOTKHM.

JloricTuka — npoliec opraxizaiiii JaHIFOra JIOCTaBKH W YIIPABIIHHS ITUM
JAHIIOTOM: TOCTaBKa CHUPOBUHHU, HEOOXIJIHOI JJisi BUPOOHMIITBA, YNpPaB-
JIHHSI MaTepiaIbHUMU pecypcaMy Ha MiANPUEMCTBI, JOCTaBKa HA CKJIAJIH 1
B PO3MOJIUIbHI IIEHTPU, COPTYBAHHSI, IEPEPOOKa, YAaKOBKA i OCTATOUHUIM
PO3MOJIUT Y MICIISIX CIIOKMBAHHS.

JloricTuuHmMii EHTP — TepUTOpiasibHE 00'€THAHHS HE3AJICKHUX KOMIIa-
Hil 1 OpraHiB, 110 3aiMaOTHCA BaHTAXKHUMH MEPEBE3CHHAMHU (HATPUKIA,
TPAHCMOPTHUX MOCEPETHUKIB, BAHTAXKOBIANPABHUKIB, OTIEPATOPIB MepeBe-
3€Hb, MUTHUX OPTaHiB) 1 CYIYTHIMU NOCIyTraMHu (HaNpuKIIai, 31 30epiranss,
TEXHIYHOTO OOCITYTOBYBaHHSA 1 PEMOHTY), IO BKJIFOYA€ IOHAWMEHIIIE OJIMH
TEepMiHaI.

MapumpyTHa mMIBUAKICTh — CepeHs MIBUIKICTh pyXy Ha JaHOMY Ha-
IPsIMKY B1J] IOYATKOBOI 0 KIHIIEBOI CTaHIIIi 3 ypaxXyBaHHSIM 4Yacy Ha po3-
I'iH, TaJIbMYBaHHS ¥ CTOSHOK Ha PO3JIUTBHUX MTyHKTax

MoaepHni3aitisi — o3Hauae moTpedy 3MIHIOBATH IIOCH BIJMIOBIAHO JI0 CY-
YacHUX BUMOT. Moke po3MIsiIaTUCh MOJIEPHI3allisl MyHKTIB IEPECTAHOBKU
BaroHIB, €JIEMEHTIB KOHCTPYKIIli BEpPXHHO1 Oy0BU KOJii 200 K 3aMiHa Oc-
HOBHMX MPUCTPOIB 3aJ13HULIL OUIBIII MOTYKHUMH, TOCKOHATUMHU.

OO0csr nepeBe3eHHs MACaKUPIB p, — LI€ KIIBKICTh N1aCAXUPIB, Iepe-
BE3CHMX 32 OJIMHHUIIIO Yacy.

OO0csr nepeBe3eHb BaHTAXKIB ¢, — 1I€ KIJIbKICTh TOHH MPOIYKIi, 10

NIEPEBO3UTHCS 32 OTUHUIIIO Yacy. OJIMHHIICIO Yacy MOXKe OyTH OyIb-sIKUN
nepioj: 106a, Micslib, PIK.

IMacasxxkupooGopoTt Z P/, — KUIBKICTh TPaHCIIOPTHOIT poOOTH 3 IIepeBe-

3eHHS [IeBHOI KilbKOCTI MaCakKUpiB Ha MeBHi BixcTaui. Moro posmipu 3ane-
’KaTh BIJ] TPAHCIIOPTHOI PYXJIMBOCTI HACEJIeHHs, TOOTO KIJILKOCTI MOI310K
3a piK, 10 MPUTIAJAI0Th Ha OJTHOTO XKUTEIIA, 1 CEPEIHBOT TATBHOCTI MOi3/I0K,
a TaKoXX B1JI PIBHSI KUTTS HaceJleHHs. BUMIpIOEThCS B TaCaKUPO-KIJIOMET-
pax.
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IlepecTanoBKa BaroHiB — 3aMiHa BarOHHUX Bi3KIB JJIs 3a0€3MEUCHHS
Oe3rnepeBaHTaXKyBaILHOTO (Oe3epecaoYHOr0) 3ai3HNIHOTO CITOTYYSHHS
Ha 3QTI3HUISAX PI3HOI IUPUHH KOJIi.

IMutomi KamiTagoBKJIaJeHHS] — 1€ CYKYIHICTh OJHOPA30BUX BUTPAT,
CIPSIMOBaHUX HAa CTBOPEHHSI HOBUX 200 PEKOHCTPYKI[II0 a00 MOJIEpHI3AIIiI0
JIIOYMX OCHOBHUX (POHAIB (MOCTIMHI MPUCTPOI 1 PyXOMHUM CKIIAJ JIJIsi poO-
00TH TpaHCHIOPTY), BiiHECEH 10 1 T a00 1 T-KM.

Iocunenns icuyrumx 3ajiisaunb — y JIbH B.2.3-19-2008 nig mum
TEPMIHOM PO3YMIIOTh MOJICPHI3aII0 Y1 PEKOHCTPYKIIit0, TOOTO TIepexi] Ha
HOBHM JKUTTEBUM IIMKJI BHACIIIJIOK TOTO, 1110 BC1 ICHYIOU1 pe3epBHU JJIs1 BUPI-
IIIEHHS KOHKPETHUX 3aB/JIaHb BUUEPITAHO.

IIpuBeaeHa BAHTAKOHANIPYKEHICTh, MJITH T'KM/KM, — BU3HAYA€EThCS 5K
BIJTHOIIIEHHS TIPUBEJICHUX TOHHO-KIJIOMETPiB qu.ll. + kz p,l;, BinHeceHnx

JI0 OJTHOTO KUJIOMETpa eKCIUTyaTaIlliiHO1 TOBKUHHU 3aTI3HULD L :

Zqz]l’ + kzpili
BHp = 7 .

[IpuBenena BaHTaXKOHAIPYKECHICTh BUKOPHCTOBYETHCS B
JIBH B.2.3-019-2008 nJ151 BCTaHOBJICHHS KaTETropii 3ajIi3HMIII.

BaHTa)xoHanpy:KeHICTh Ta IHTEHCUBHICTh PyXy NACaXUPChKHUX MOI3/1B
JAI0Th OCHOBY JIJIsS BU3HAYEHHS MOXJIMBOCTEH MIABUIIIEHHS MTPOIYCKHOT Ta
MPOBI3HOT CIPOMOXKHOCTI Mepexi. SIKIO 3HAYEHHS I[bOr0 MOKa3HUKa Be-
JIUKE — B1OYBA€ThCS IHTEHCHBHA €KCILTyaTallisl JUITHKH MEpeXki, Ha SIKIi
3MIIMCHIOIOTHCS TiepeBe3eHHs. HanMipHe 301IbIIIeHHs] 3HaY€HHS 1[bOTO TI0-
Ka3HUKa M030aBIIsie MEPEXKY PE3EPBY 3 MPOIYCKY JT0JATKOBUX TPAHCIIOPT-
HUX 3ac001B, a 0TXKe, YCKIaIHIOE POOOTY TPAHCHOPTY HA 1NN AUISHIN. Y
TaKuX CUTYaI[IsIX MOXJIMBA a00 HEOOX1/1HA 3MIHA MEPEK1 NUISTXOM Oy 1IBHU-
IITBA JOJIATKOBUX TOJIOBHUX KOJIIH, 3aMiHa TEIJIOBO3HOI TATH HA €JICKTPH-
YHY TOIIIO.

3aHaJTO MaJjie 3HAYCHHS I[bOT0 MOKa3HUKa CBIIYUTH MPO HEeDEKTHUB-
HICTh BUKOPHUCTAHHS JIUITHKYA MEPEX1 i MOXKeE CITYKUTH T1JICTaBOIO IS 3a-
KPUTTS IIOTO HAIIPSIMKY.
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IIpogi3Ha cipoMoOKHiCTh 3adi3HMII — 11€ 3arajgbHa KiJbKICTh TOHH Ba-
HT@XIB 1 MacaXupiB, IO MEPEBO3SITHCA Ha MIISHIN YIOPOJOBX POKY.
[IpomyckHa 1 mpoBi3HA CIIPOMOKHICTh XapaKTEPU3YIOTh MTOTYKHICTh 3aJ113-
HUII1, Jy’K€ BaXXJIMBI TOKA3HUKHU JIJISl XapaKTEPUCTUKUA MOKIMBOCTEN TpaH-
CIIOPTHOT MEPEXK1 Ta CTYIEHS 11 BAUKOPUCTAHHS.

IIpoaykTHBHICTH Mpami — 11€ BIIHOIIEHHS TPAHCTIOPTHOI pOOOTH 0 Ki-
JBKOCTI 3aHATHUX Y HIM MpaIiBHUKIB. BUMIPIOE€THCS MPOTyKTUBHICTH Ipalii
B [IPUBEJICHUX TOHHO-KUJIOMETpax Ha OJHY JIIOJAUHY:

14k pl
HOZZ%Z qu”

b

ne Y — cepeaHb0o00IIKOBa YUCEIBbHICTh MPAIIBHUKIB, 110 0€pyTh Y4acTh y
NIEPEBE3CHHSX.

IIponyckHa CHPOMOKHICTh 3aJi3HUII — 116 MaKCUMaJibHa KIJbKICTh
MO13/11B, SIK1 MOXKYTbh MPOXOJUTH MO JUISHII 3aT13HUIN 32 100y. MoXHa BU-
3Ha4YaTU MPOIYCKHY CIPOMOXKHICTh MICIb MEPEBAHTAXKEHHS, HANPUKIAJ,
MpU 3MiHI IIUPUHH KOJIII.

PexkoHcTpyKLisi — KOpiHHA MepedyoBa 4Oroch 3 METOI0 yJIOCKOHa-
JIEHHS, HAIpUKJIaa, iepeOyaoBa iany, npodutro JiHii, cTadmii Tomo. Lle
CKJIQJTHUM, TOPOTHM 1 TPYJIOMICTKUM eTam poOiT.

CoobiBapTicTh mepeBe3eHb — BU3HAYAETHCS BUTPATAMH, HEOOX1THUMU
JUIs 3M1ACHEHHS OJIUHUII TPAHCIIOPTHOI poOOTH. BOHA BUMIPIOETHCS B IPH-
BHSIX Ha TOHHO-KUIOMETP (TTacaKUpPO-KIIOMET)).

Cranuii po3BUTOK TPAHCHOPTY — II€ HAcaMIiepe/ rapMOHIMHUN PO3-
BUTOK TPAHCTIOPTY, 1110 Nepeadavae rapMOHI3allito EKOHOMIYHOTO, COlllab-
HOTO M €KOJIOTTYHOrO miAXoAiB. OTxke, 1€ KepOBaHUI PO3BUTOK, OCHOBOIO
peaizalii SKoro € CUCTEMHHH MMiAX1J1 Ta cydacH1 1H(OopMaIliiiHi TEXHOJIO-
rii, SIKl Jal0Th 3MOTY 3 BUCOKOIO TOUHICTIO MPOTHO3YBAaTH iXHI1 pe3yJbTaTu
Ta BUOpATH HAMOUIBIII ONTUMAJIbHI HAIIPSIMHU PO3BUTKY. 3araJIbHOEBPOTICH-
ChKa TMporpama Mo TPaHCIOPTY, HABKOJUITHbOMY CEPEIOBHIILY Ta OXOPOHI
3nopoB’s (SIITTHCO3).
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Tapu¢ — niara 3a npoi3g nacaxupis 1 MPOBI3HA IUIaTa 3a EPEBE3EHHS
BaHTaXIB, Oaraxxy i BaHTako0araxky, a TakoX MpaBHiIa MOTO 3aCTOCY-
BaHHS.

Tepminan — micuie, o61agHaHe s iepeBayiky i 306epiranss [TO.

TepMiHu BUKOHAHHSA TepeBe3eHHs — 3a3BUYail BUMIPIOIOTHCS B J1001.
VY pUHKOBUX BIIHOCHHAX 1 13 3aCTOCYBAHHSM JOTICTUMHUX MPHUHIIUIIB TMO-
OyJIOBM TPAHCHOPTHOTO MPOILIECY 1€ MOKa3HUK Ma€ MEepIIOpsiIHE 3Ha-
YEeHHS.

TexHiuHi cTangapTH cyMicHOCTI €BpONEeHCbKUX 3aJI3HUYHUX CHC-
Tem — TSI (Technical Standards of Interoperability) — cheporo 3actocy-
BaHHs TSI € eBporneiicbka 3a1i3HUYHA Mepexka, po0oTa SIKOi PeryI0eThCA
Jupektusoro 96/48 3 nonpaBkamu, BHeceHuMu Jlupexrusoro 2004/50. Bia-
noBiHO 110 [upexktuBu 96/48, TpaHC’eBpoleichbka 3alli3HUYHA CUCTEMA
NOAUISETHCS HA CTPYKTYpHY (1HGpACTPYKTypa, €Hepro3ade3rneueHHs], KOH-
TPOJIb YIPABIIHHA, PYXOMUH CKJIaa) Ta PyHKIIIOHAIBHY (0OCITyrOBYBaHHS,
OXOpOHA HaBKOJIMIIIHHOTO CEPEIOBUINA, EKCILTyaTallis, CIIOKUBaY) IiJICUC-
TEMH.

TpancnopTHi KOPpUIOPH — YMOBHA Ha3Ba CyKYIHOCTI MariCTpaJlbHUX
TPAHCIIOPTHUX KOMYHIKAIIi# 3 BIAMOBITHUMH OOJIAINTyBaHHIMHU PI3HUX BU-
JIIB TPAHCIIOPTY, AKI Y3rOJKeHO (DYHKI[IOHYIOTh Y IEBHOMY HAMNPSIMKY BIJI-
MOB1THO JI0 CTAHAAPTIB MI)KHAPOIHOTO PiBHS.

TpynomicTkicTh — MOKa3HUK, 3BOPOTHUN MPOAYKTUBHOCTI Tpalll. Bin
nae 1H(popMallilo Ipo BUTPATY TPYJOBUX PECYPCIB JIJIsi BUPOOHUIITBA OJU-
HUIlI TPAHCIIOPTHOI pOOOTH HA I[LOMY BU1 TPAHCTIOPTY.

T q
o Zqz'li +kzpili .

HIBUAKICTH JOCTABKM BAaHTAXKYy — CCEPE/IHHO1000BA MIBUKICTH MPO-
CYyBaHHSI BaHTaXy 3a 4yac mepeOyBaHHsI MOro B MPOIIECI MEPEBE3EHHS Bijl
MOMEHTY BINpPAaBICHHS (MIPUUHSTTS 10 NMEPEBE3CHHS) 10 MOMEHTY MpHU-
OyTTsI HA CTAHIIIIO TPU3HAYEHHSI.
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HlinbHicTH TPAHCIOPTHOI Mepe:xi 3a KIJTbKICTIO HaceIeHHs, KM/ 1 MJTH
Y0J1., BU3HAYAETHCS YaCTKOKO BiJl JUICHHS CyMH JTIOBXHH €KCIUTyaTOBaHHMX
JUISTHOK JTOPIir KOHKPETHOTO BUY TPAHCIIOPTY HA KUIBKICTh HACEJICHHS.

IliabHicTs TpaHcHOPTHOI Mepesxi 3a ruromero, kM/1000 km? , BU3HA-
YA€THCS YACTKOIO BIJI IJICHHSI CYMU JIOBXKWH €KCILUTYyaTOBAHUX JUISTHOK J10-
pIr KOHKPETHOTO BUY TPAHCIIOPTY HA 3arajbHy IUIONLY TEPUTOPIi, HA Kl
BOHHU PO3TAIIOBAHI.
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BCTYII

ExoHOMIYHUI PO3BUTOK KOXHO1 JIEpkKaBU 0arato B YoMy 3aJICKUTh BiJl
pOOOTH TPAHCIIOPTHOI CUCTEMH, SIKa TIOBUHHA 3a0€31euyBaTy Ha1lHY, O0€3-
neyHy i e()eKTUBHY POOOTY BAHTAXKHOT'O TPAHCIIOPTY K BCEPEAUHI KpaiHH,
Tak 1 3a KopaoHoMm. s YkpaiHu ocoOJHMBO BaXXKJIMBO 3a0€3MEYUTH Taki
YMOBH [IJIs1 3QJII3HUYHOTO TPAaHCIIOPTY M €Bporioro 1 A3ziero. Hackinbku
aKTyaJIbHUMU € MUTaHHS MIXKIEPKaBHUX MEPEeBE3€Hb, MOKHA CYJIUTH 3 Ma-
TepiaiiB, ski myosikye Komiter Opranizaiii criBpoOITHUIITBA 3aJ1I3HUIIb
(OC3). Tak, Ha cropinkax xxypHaiy OC3 3 Ha3Bow «IlepegoBa mpaktuka
M1IBUILECHHS €()eKTUBHOCTI MI>KHAPOIHUX 3aJII3HUYHUX TTE€PEBE3CHb HA €B-
paziiickkoMy mpoctopi» (BapmaBa, 2014 p.) obGroBoproBayivcsi Takl MH-
TaHHS, SIK MOJIETHIEHHS MPOUEAyp NpH MNEPETHUHI KOPJIOHIB 3aJ13HUYHUM
TPAHCIIOPTOM, JIOCB1]1 3aJTI3HUIIb 1010 MPUCKOPEHHS MTPOXOHKEHHS KOP10-
HIB MPU MIKHAPOJIHUX 3aTI3HUYHUX MEPEBE3EHHAX B €BPa3iiCbKOMY IMPOC-
TOpI Ta 1H.

I'eorpadiuna chepa a1i OC3 oxommroe moHaa 280 THUC. KM 3aT13HUYHHUX
HiH1MA y 28 KpaiHax CBITY, SIKUMU MIEPEBO3UTHCS 32 PIK Maixke 6 MIIpJ TOHH
BaHTaXIB 1 MOHaJ 4 Mipa macaxupis. [IpupoaHo, 110 Ha IBOMY MPOCTOPI
JUIsl YCHIIIHOTO 3a0€3MeUeHHs 3alI3HUYHUX MePEeBE3€Hb BAXIUBY POJIb Bi-
nirpae yac. ToMy OCHOBHUMH HalpsIMKaMH JisUIbHOCTI € PO3BUTOK Ta YJI0-
CKOHAJICHHS MDDKHAPOJAHUX 3aJTI3HUYHUX TMEePEBE3€Hb, BKIIOYAIOUU KOMOI-
HOBaHI, K M)XK €BpONEUCHKUMU KpaiHaMu, TaK 1 B CIIOJIYUYE€HHI MK €Bpo-
oo 1 A3zi€ro, Ta podOTa 31 CKOPOUEHHSI Yacy MPOXO/KEHHS MOI3/IB uepes
MDKAEp>KaBH1 KOPJIOHM.

VYkpaiHa, 3aBAsiKi CBOEMY reorpadiyHOMY MOJIOKEHHIO Ta PO3BUHEHIN
TPAHCTIOPTHIN 1H(PACTPYKTYpPl, Ma€ 3HAYHUN MOTEHI[IAT Y PO3BUTKY BaH-
TaXXHUX MEPEBE3EHbB, EPEAYCIM, Y MDKHAPOIHOMY CHOJYYEHHI, 30KpeMa K
KpaiHa-TpaH3UTEP Y JIOTICTUYHOMY JIAHIF031 TOBApOOOMIHY MK A3i€r0 Ta
€Bpornoro. 3a omiHkaMu BpUTaHCHKOTO IHCTUTYTY 3 MPOOJIEM TPAHCIOPTY
«Pennen» koedIIieHT TPAaH3UTHOCTI Y KpaiHU CTaHOBUTH 3,75 (Mpu MaKCH-
MyMi 5); 1le Hallkpaluil Moka3HuK cepel Kpain €Bponu (1u1si TOPIBHSAHHSA,
y [lonbii, 110 nocijiae Ipyry CXOAUHKY, el nmoka3Huk 2,92). Tepuropiero
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VYKpaiHu npoxXoauTh 5 MIKHAPOIHUX TPAHCIOPTHUX KOPHUAOPIB; PO3rop-
HyTa JOBXHUHA IIUX MapHIPyTiB MPUOIMU3HO 6,5 TUC. KM, 3 SIKUX 3,5 THC. —
e 3ami3HnyHi komii. Y 2016 p. Ykpaina npuennanacs 1o KoopaunaiiiitHoi
paau 3 po3BUTKY TpaHCKaACHIHCHKOTO MI>KHAPOAHOTO TPAHCIIOPTHOTO Map-
upyty (TMTM) y Kutaii uepes ['py3ito, AzepOaiimxan Ta Kazaxcras.

3ali3HUYHUI TPaHCHIOPT B YKpaiHI € OCHOBHUM IEPEBI3HUKOM BaHTa-
KIB, HA AKUWA npunagae (0e3 ypaxyBaHHS TPyOONPOBIAHOTO TPAHCIOPTY)
65 % ycix BaHTaxXHUX nepeBe3eHb Ta 81 % BaHTaxk000iry, 01U3bK0 S50 %
nacaxupoooiry. Y 2017 p. MbKHApOJHI MEpPEeBE3CHHS CTAaHOBWIM IOHA]
50 % Bij 3arajJibHOTO OOCSTY 3aJII3HUYHUX NIEPEBE3CHb BAHTAXKIB. Y CTPYK-
Typl MIKHApPOJAHUX 3aTI3HUYHHUX IMEPEeBE3CHb HAWOLIBITY YacTKy CKJaja-
I0Th €KCHOPTHI BaHTax1 — 42 %, s nopiBHSAHHS, IMIIOPT — 12 %, TpaH3uT
—11 %.

st Ykpainu, sik KpaiHy 3 BEJIMKUM TPAH3UTHUM TMOTEHIIAJIOM, BKpan
BAXKJIMBUM € JIOCSITHEHHS CTPATEri4YHOI METH — 1HTErpallii BITYUM3HIHUX 3a-
JI3HUIIb Y TpaHCOPTHY Mepexy LlenTpanbHoi Ta 3axiHoi €Bporu.

MOXIMBOCTI 3aJII3HUYHOTO TPAHCIOPTY JJIA OpTaHi3ailii mepeBe3eHb
MDK KpaiHamu €Bpomneiicbkoro Corwo3y Ta YKpaiHu BUKOPHUCTOBYIOTHCS HE
MTOBHOIO MIPOIO, OCKUJIBKU € HU3KA TEXHIYHUX MIPUYHNH HECYMICHOCTI TpaH-
CIIOPTHUX CUCTEM YKpaiHU 1 KpaiH €Bporu, a caMe: pi3Ha IIUPUHA KOJIi,
XapakTEePUCTUKH pyxomoro ckiany, Bun CLIb, nanmpyra B KOHTakTHIN Me-
pexi, rabapuTu TOIIO.

[Toganpinl nepcneKTUBU THTErpallli 3a13HUIb Y KpaiHU Y €BPOIEUCHKY
TPAHCMIOPTHY MEPEXKY 3ajekaTh BijJi BUKOHAHHS TAaKUX IOJIOKEHb: HACKI-
JBKH YCITIITHO OyAyTh BUPIIIEHI 3aBJaHHS 3 PEAIbHOTO OCBOEHHS MiKHA-
poauux TpaHcnopTHUX Kopuaopis (MTK); Big roTOBHOCTI 3aJ1I3HUYHUX Ji-
Hii, 10 BxoA:8Th Y MTK, 10 e(heKTHBHOTO BUKOPUCTAHHS 1X JIJIST MIXKHAPO-
JTHUX TIEPEBE3EHb; B1J] HASBHOCTI PyXOMOTIO CKJIaay, 10 3a0€3MeUnTh nepe-
BE3CHHS 3 BCTAHOBJICHUMHU IIBUAKOCTSIMU; BiJ] BUPIIICHHS HU3KU TOJIITHKO-
EKOHOMIYHUX 1 TEXHIKO-TEXHOJOTIYHHUX MpPOOJIEM MacaxupooOopoTy i
000pOTY BaHTaXIB MK YKpaiHOIO Ta €BPOIIOIO.

Kypc Ha eBpomeichbKy 1HTErpallilo € MpUpOAHUM HACIIJIKOM 3100yTTS
VYkpainoro HezanexxHoCTl. BojgHovac eBporeiichbka IHTErpallisi — CKJIaIHUM
Ta CYNEepewWINBUHN COII1aTbHO-€KOHOMIYHMM MPOIIEC HAJIATOIKEHHSI TICHOTO
CIIBpOOITHUIITBA €BPOINEUCHKUX JepkaB. | BaXKJIMBY pojib B paMKaxX BHUpI-
IMICHHS 3aBJaHb MBOTO Tporiecy BimirparoTh MTK, e 3acTocoByeThes sk
OJIUH BUJ| TpaHCHOPTY (YHIMOJAIbHI MEPEBE3CHHS), TaK 1 Pi3HI BUAU (MY-
JBTUMOJAIbHI TIEPEBE3CHHS ).
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OCHOBHI BEKTOpH CYYaCHUX TIEONPOCTOPOBUX 3B’S3KIB YKpaiHU:
[Tonwma — kpainu €C Cepennupoi €Bponu; binopycs — kpainu banrii; I'py-
3151 — kpainu L{enTpanbHoi A3ii Ta 3akaBkazzs. [lependavaeTbest TakoX Ha-
POIILYBaHHS TPAH3UTY KOHTEHHEPIB Ta 1HIIMX BAHTAXIB YePe3 TEPUTOPIIO
VYkpaiHu B paMKax pO3BUTKY TPAHCIOPTHUX MapuipyTiB: kpainu €C — Ku-
taii («Hosuii [lloBkoBuii nuisix»), kpainu €C — Ipan, [uaisa, kpainu €C —
Typeuuunna ta iami (He MeHie Hk 1 Maa TEU B 2025 poui ta 2 mia TEU
B 2030 pori).

3poctanns obcsris Toprieim €C 3 Kutaem, [Haieto Ta iHIIUMU KpaiHaMu
CHPUSIOTH 3a0€3MEUEHHIO CTAJION0 PO3BUTKY MEPelyCiM 3aTi3HUUHUX Mepe-
BE3€Hb Y MI>KHAPOJHOMY CIIOJTyUYeHH1 Y KpaiHa—CBpOCOI03.

Y MoHorpadiro yBIAILIN Pe3yIbTaTh, OTPUMAaHI M1J] YaC BUKOHAHHS Ha-
YKOBO-A0CI1IHOT poboTn «HayKoBo-TeXHIYHE 3a0€3M1€UEHHs CTajIoro pos3-
BUTKY 3aJII3HUYHHUX IEPEBE3€Hb B MIKHAPOJHOMY CIOJIyYEHHI YKpaiHa-
€BpoCor03», MO BUKOHYBanacsa 3a 3aBaaHHaM MOH VYkpainu 3a ydactio
aBTOPIB, a TAKOX Y XOJ1 BUKOHAHHSA JOCIIKEHB 3T1AHO 3 YTOI0I0 IIPO aco-
Iiaiio Mk YKpaiHow ta €Bporeiicbkum COr30M P MiATOTOBII MaricT-
piB cnerianbHoCcTI 273 3ami3HUYHUN TpaHCIIOPT creriaiizalii «[HTeporne-
pabenpHICTh 1 Oe3MeKa Ha 3a1I3HUYHOMY TPaHCIIOPTI» B J{HIMpOMeTpoBCh-
KOMY HaIllOHAJIbHOMY YHIBEPCHUTETI 3aJII3HUYHOTO0 TPAHCIIOPTY IMEH1 aKa-
nemika B. JlazapsHa.

[Tix yac gocniakeHsb 0yJIO 3aCTOCOBAHO 1THHOBAIIMHUMN MIAX1], SIKAM T1e-
pendayae aHaii3 CBITOBOTO JOCBIY, JTOCHIIKEHHS MEPElyMOB IIOJ0 Hay-
KOBO-TE€XHIYHOTO 3a0€3MeUEHHs CTajJoT0 PO3BUTKY 3aJII3HUYHUX IEepeBe-
3€Hb Y MDKHApPOJAHOMY CIIOJIy4eHH1 YKpaina — €Bpocoro3. Po3pobieHo me-
TOJOJIOT1YHI TIIXOJAU Ta METOAU OLIHKUA €()EKTUBHOCTI PO3BUTKY 1HGpa-
CTPYKTYpU Ta CIELiali30BaHOIO PYXOMOTO CKJIaAy s 3A1MCHEHHs
MDKHAPOJIHUX TEPEBE3€Hb, IO JI03BOJISIIOTh BU3HauaTu cepy edeKTUuB-
HOTO TpaHCHOpTyBaHHs BaHTaxiB o MTK 1 TexHosorito nepenayi BaHTa-
1B HAa IPUKOPJIOHHUX CTAHIIISAX TP 3MiHI CTaH/IAPTy 3aJI13HUYHOI KOJIII.

Pe3ynbpTaTi poOOTH ONPUITIOIHEH] B IOMOBIAAX Ha M1KHApOIHUX KOH-
depenmisx: VI miedzynarodowa konferencia naukowa zorganisowana
przez instytut kolejnictwa 1 wydzial transportu politechniki warszawskiej
«Najnowsze technologie w transporcie szynowym» (Warszawa, November
16—17,2017 p.), «<HaykoBo-TexHIYHE 3a0€3MEUEHHS PO3BUTKY 3II3HUYHUX
NepeBe3eHb Yy MDKHApPOJHOMY croiaydeHH1» ([uninpo, 19-20 kBiTHS
2018 p.), «EHeproontumanbH1 TEXHOJOTI, JOTICTUKA Ta O€3MeKa Ha TPAHC-
nopTi» (JIbBiB, 18—19 uepBHs 2018 p.), Transport Means — Proceedings of
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the International Conference (Trakai, Kaunas Lithuania, October 03—05,
2018), VII mixHaponHa HaykoBo-TexHIYHaA KoH(pepeHnuis «IIpobiemu Ha-
JIAHOCT1 Ta JIOBTOBIYHOCTI 1HXKEHEPHUX CIOPYA 1 Oy/iBeNbh Ha 3ajli3HUY-
HOMY TpaHcropTi» (XapkiB, 14—16 nucromama 2018 p.).
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PO3JIL 1

MixxHAPOHHUM JOCBI 3aJI3HUYHHUX
nepeBe3eHb y CoJay4YeHHi €Bpona — A3is

1.1. locBin ekcmiryaTranii Mi’kHApOAHUX TPAHCHOPTHHUX
KOPUI0PIB

1.1.1. IIpo6JemMu inTerpamii TPAHCMOPTHOI CHCTEMH
YKpaiHu y €eBponencbKy

Ha cboroani ctan TpaHCIIOPTHOT rajly3i HE MOBHOIO MIPOIO BIANOBIJIA€
BUMOTraM €()EKTUBHOTO BIIPOBA/KEHHS €BPOIHTETPAIITHOTO  KypCy
Ykpainu Ta 1HTerpaiii HallOHAJIbHOI TPAHCIOPTHOI MEPEXi J0
TpaHc'eBporeiicbkoi TpaHcropTHoi mepexki TEN-T. IIBuakicTh nocTaBKU
BAaHTAXIB Ha YKPAaiHCHKMX 3aJII3HUISAX CTAaHOBUTH MakcumMyM 400 kM Ha
100y, ToOTO MeHmie HiX 17 Km/ron, a ajg OUIBIIOCTI BaHTAXIB II€
8—14 xMm/ron. BaHTa)kOHaNpY»KEHICTh Ha 3alI3HULIAX YKpaiHu B 4-5 paziB
NEepeBUIlye  €Bpomneichbky.  BoaHowac — BIACYTHICTH  OCTaHHIMU
JNECATHIITTSIMA ~ cTajioro (piHAHCYBaHHS TPAHCHOPTY TMpHU3BeENa J0
MacIiITabHOTO 3HOCY OCHOBHMX (DOH/IIB TPAHCTIOPTHOI IHPPACTPYKTYPH.

HamionansHa TpancnopTHa cTpaterisa Y kpainu Ha nepion 10 2030 poky
[S5] BHU3Hauae HaNpPAMHU TMOJIMNIICHHS SKOCTI HAJaHHS TPAHCIOPTHUX
nociyr, nepeadadae HAOMMKEHHS PIBHA I1X HAJaHHA Ta PO3BUTKY
1HQPACTPYKTypH 7O €BPONEHCHKUX CTAHAAPTIB, IIJABUIIEHHS PIBHS
Oe3MeKH Ta 3MEHIIEHHS HETaTUBHOTO BIUIMBY Ha JTOBKIJUISL.

Y X011 peanizari Crparerii MJIAHYETHCS OTpUMaTH
BHCOKOTEXHOJIOTIYHY TPAHCHOPTHY CUCTEMY, Yy SIKii OyJe po30y/1oBaHO
KJIFOUOBY TpPaHCIOPTHY Mepexy (core network) Tta 3abe3meyeHo ii
EKCIUTyaTalliiHy CyMICHICTh (IHT€pOIEepaOeNbHICTh) 3 MYJbTUMOAATBHOIO
MDKHApPOJTHOIO Ta TPaHC'€éBPOIEHCHKOI0 TpaHCTIOPTHOIO Mepexkero TEN-T,
30KpeMa 3ali3HHUYHOI0 Mepekero komi 1435 MM; MacoBi perysspHi
nepeBe3eHHs1 KoHTelHepiB (He MeHmie Hik 1 miH TEU Ha pik) Ta iHIIMX
BAaHTaXIB MYJIbTUMOJAIbHUM TPAHCIIOPTOM, 30KpeMa H y TpaH3UTHOMY
crioytyueHi €Bporna — A3isl.
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J1J1st 3MILITHEHHSI TPAH3UTHOTO MTOTEHIIATy TPAHCTIOPTHOI Taty31 YKpaiHu
HEOOX1AHO 3a0e3MeunTH eKCIUTyaTallliHy CyMICHICTh HaIlllOHAJIbHOI
TPAHCIOPTHOI MEPEkX1 3 MYJIbTUMOAAIBHOIO CBITOBOIO TPAHCIOPTHOIO
MEpEXer0; JOCTAaBKy «BIJl JBEpe J0 ABEpei» Ta BUKOHAHHSA «ILECTU
MPaBUJI JIOTICTUKW» B JIAHITFOTaX MOCTaBOK (BaHTaX, SIKICTh, KUIBKICTh, Yac,
MiClle, BUTpAaTH — TOOTO HEOOXIJHUW TOBap HEOOXIHOI SKOCTI Y
HEOOX1AHIM KUIBKOCT1 IOCTABJICHUH Y MOTPIOHUM Yac y BUSHAYEHE MICIIE 13
MIHIMaJILHUMHU BUTpPAaTaMu).

[HTerpaniss TpaHCHOPTHOI CHUCTEMH YKpaiHM y €BPOMEHCBKY —
aKTyaJbHE THUTAHHS HE 3aBTPAIIHbOTO, & BXKE CHOTOJHIIIHHOTO JHS.
3 mianucaHHAM YKpaiHOW YToAu Mpo acolialliio i 30Hy BIJIbHOI TOPTIBII
3 €BpOCOI030M HalIld KpaiHl MOTPIOHO [Jis MEepexoJy Ha €BPOIEUCHKI
TeXHiuHi crangapta $ 160 mupx, mo ekBiBajieHTHO piuHoMy BBII kpainm.
YacTuHa 1ux pecypciB NOBUHHA OyTH CIIPSIMOBaHa Ha BUPIIIEHHS TPOOIeM
IHTEepONepadeabHOCTI (TEXHIYHOI CYMICHOCTI) TpPAHCIOPTHUX CHUCTEM
VYkpainu 1 kpain €C.

@daxiBii  «Ykp3amizauil»y 3 2007 p. mpampooTh Yy 3arajibHid
MDKHApO/IHIN rpymi €BpoNeichbKOro areHTCTBa 3aIi3HUYHOTO TPAHCTIOPTY
(ERA), ska Oyma 3acHoBaHa Pamoro €Bporu Ha Hapami MiHICTpiB
TpaHCTIOPTY KpaiH-wieHiB €C 3 MEeTOI0 BUKOHAHHS aHali3y MOXKJIMBOI
B3aeMoii cucteM koiii 1520 mm ta 1435 MM (ckopouena HazBa TSI). Pazom
3 YKpaiHOIO pyXaloThCs B IIbOMY HANpPSIMKY 3aJII3HUYHI aMIHICTpallii Ta
kommnanii iHmmx kpain CHJI.

Panime nura"Hs 1HTEpomnepabelbHOCTI TMOCTalo B KpaiHax banrii.
VY 2005 p. minictepcTBa TpancnopTy Jlatsii, JIutBu Ta EcTOHIT 3BepHYIHCS
1m0 Komitery OC3 3 npoxaHHsM, pazoM 3 ¢daxiBisgmu €C, 10MOMOrTH iM
BUPIIIUTH TMPOOJIEMU B3aEMOAII Ta CYMICHOCTI 3alli3HUYHUX CHUCTEM
1520 mm Ta 1435 MM, a Takox po3pooutu «TexHiuHi cnenmdikamii 3
iHTeponepadenbHocT» TSI mus xomii 1520 mMm. HeoOXigHICTE Yy LbOMY
BUHHKJA y 3B's3Ky 31 BcTynoMm kpaiH banrii B €C. ¥V npomy BUIAIKY
3aI3HUYHUI TPAHCIIOPT OMMHSBCS BiJIpa3zy IMiJ JABOMa KOMIUIEKCHUMHU
HOpMAaTHBaMU: y 30HI BUMOT €BpOCOIO3Yy, JJiA AKOI JiIOTh HOPMATHBHU 3
KoJiero 1435 mMm, 1 HopMamu i1 koutii 1520 MM, 5K 111e OyJIM YUHHUMU.

Mertorw ERA € 3aTBepxkeHHs1 €Bpornelicbkoro Komiciero 3 TpaHcriopTy
TeXHIYHUX crnenudikamii, ski  103BoIsATH kpaiHam €C 1 CH/|
Oe3MepeKoAHUMN, 3 TEXHIYHO1 MO3UIIl1, MPOi3]] 3aTI3HUYHOTO TPAHCIIOPTY
yepe3 kopsioH €C 1 Buxig Woro Ha mepexy komii 1435 mm. Kpim Ttoro,
3QII3HUYHUKHA 3MOXKYTh 3I1MCHIOBATU CHUIbHE MPOEKTYBaHHS, pPO3pPOOKY,
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peBoja s cTpaH ganbHero 3apyoexss tuma UIC-60 mapku 1/11 mpoekta [IH
410 xones 1435. — Inenponerponck, 2000. — C. 30-31.

Hwvomin P. 0. BrpoBamkenas AGCS-texHOIOTIH — NUISIX A0 iHTETpartii 3aimi3-
HUIb YKpaiHu B €BpoNeichKy TpancopTHy Mepexy / P. FO. [Iromin, 1O. B. JIpo-
MiH // Baronnwuit mapk. — 2017. — Ne 5-6 (122-123). — C.20-23.

Hemun 1O. B. Jloructuka Ha sxene3nonopoxkaom tpancmnopre / FO. B. Jlemus,
1O. B. Bepemak // Bicauk CHY im. B. Jlansa. — 2010. — Ne 5 (147). — 4. 2. - C.
167-172.

Jwomin FO. B. 3amizHuuHa TexHIKa MDKHAPOIHUX TPAHCIIOPTHUX CUCTEM (BaH-
taxxHi nepese3eHns) / 0. B. JIbomin. — Kuis : FOuukon-IIpecc, 2001. — 342 c.
JIOBiTHMK OCHOBHHUX MOKa3HUKIB poOOTH 3ami3Huip YKpainu (2006-2016 pokn)
/ TTAT «Ykp3anizauiisny; YapaBiaiHasa craTucTuku. — Kuis, 2017. — 44 c.

ESK OOH 2018 HMudokapTsl TpaHCIIOPTHOW CTaTUCTHKH [EnexTpoHHMIA pe-
cypc]. — Pexxum gocrymy:
https://www.unece.org/fileadmin/DAM/trans/doc/2018/wp6/ Infocards RUS.
pdf] (nata 3Bepuenns 28.09.18)

Kenesznsie noporu mupa. XKenesusie noporu [onbimum [ Enexrponnuit pecype]. —
Pexxum nmoctymy: http://www.1430mm.ru/railway-poland (mata 3BepHEHHS
28.09.18)

3akon «[Ipo 3amizanunuil Tpancmopt» / npuitHaTHi BepxoBHoto Panoro Ykpa-
inn Bix 04.07.1996 Ne 273, 3minu 10 3akoHy «IIpo 3ami3HUYHUI TpaHCIIOPTY,
3aTBepakeHi BepxoBHoto Panoro Ykpainu 05.07.2012 r. [EnexTponnuii pecypc].
— Pexxum noctymy: http://zakon4.rada.gov.ua (nara 3Bepuenns 28.09.18)
3amizaung  [lompmii  [Enmextponnmii  pecypc]. —  Pexum  moctymy:
http://ostarbeiter.vn.ua/pkp. (nara 3Bepaenns 28.09.18)

[HCTpYKIIis 3 ynamTyBaHHS Ta yTpUMaHHs Kol 3ami3Huile Ykpainu (L11-0269)
/ E. 1. lanunenko, A. M. Opnoscekuii, M. b. Kypran, B. O. SIkoBieB Ta iH. —
Kuis : TOB «HBII IToxirpadcepsicy», 2012. — 456 c.
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34.

35.

36.

37.

38.

39.

Kipna I'. M. locmikeHHST yMOB TABUINEHHS MIBUAKOCTEH pyXy MOI3/iB Ha ic-
HYIOUUX JAUTBHUIX B 3aJIEXKHOCTI BiJl MapaMeTpiB TPacu 1 pyXxoMoro ckiamy /
I'. M. Kipna, I. I1. KopxeneBuu, M. b. Kypran // [IpoektyBanHs, BUpOOHHUIITBO
Ta eKCIUTyaTallis aBTOTPAHCIIOPTHUX 3ac00iB, M0i31iB Ta HadTompoBoais. [Ipari
3ax. Hayk. llentpy. — JIbBiB, 2002. — Ne 9. — C. 63-67.

Kipma I'. M. [aTeTpaltis 3a1i3HHYHOTO TPAHCTIOPTY Y KpPaiHU y €BPOIECHCHKY Tpa-
HCTIOPTHY cuctemy : Mmonorpadis / I'. M. Kipna. — 2-re Buz., mepepo0:. i AOTOB.
— JuinponeTpoBchk : Bua-so JlHinpormeTrp. Hall. YH-TY 3ai3H. TPAHCIL. iM. aKas.
B. Jlazapsina, 2004. — 248 c.

Kozauenko JI. M. YiockoHaneHHs] TEXHIYHUX Ta TEXHOJOTIYHUX IMapamMeTpiB
NPUKOPIOHHUX 3ATI3HUYHUX CTAHI[IN 3 BUKOPUCTAHHIM METOMIB iMITalliiiHOTO
monemoBanns / J{. M. Kozauenko, P. B. Bepuuropa, B. B. Manamkin / Matepi-
anu MibkHapoHOT KOH(. «HaykoBo-TexHiIUHE 3a0€3MeUeHHs PO3BUTKY 3aTi3HUY-
HUX TMEPEeBE3CHb Y MDKHApOAHOMY crioimydeHHi1». — Juinpo : JAHY3T, 2018. —
C.91-9s.

Konicaa mapa 3 poscyBHuMu kosnecamu / [C. B. Mammain, B. O. ITlmensko,
M. P. Pomanroxa Ta iH.]. — Ne122182; JIHImpOmeTpOBChbKUI HAI[IOHATBHUHN YHI-
BEPCUTET 3aTI3HUYHOTO TPAHCHOPTY iMeH1 akangemika B. Jlazapsna. — 3asBi.
07.07.2017; ony611. 26.12.2017, bron. Ne 24 ; npioputet Ne u201707176. -4 c.
KonicHa mapa 13 3MiHHNM nTos1okeHHs M kodiic / [B.O. ITmensko, M.P. Pomanroxa,
C. M. 3rpebna Ta iH.]. — Ne126489; JIHimponeTpoBChKU HaIllOHATBHHUNA yHIBEp-
CUTET 3alli3HUYHOTO TPAHCIOPTY iMeHi akanmemika B. Jlazapsma. — 3asBi.
02.01.2018; omy611. 25.06.2018, bron. Ne 12 ; mpioputet Ne u201800049. — 4 c.
Konaparenko A. I1. K Bonpocam noBbIlIeHUs] TEXHUKO-IKOHOMHYECKOH A dek-
TUBHOCTH M 3KCILTyaTallMOHHOW HAJeKHOCTH NpoekTHUX pemenuii / A. I1. Kon-
nparenko // Tp. MUUT. — 1978. — Beim. 614. — C. 5-19.

KomruiekcHa mporpaMa OHOBJIEHHS 3aJ1I3HUYHOIO PYXOMOTI'O CKIaay YKpaiHu Ha
2006-2010 pokwu. T. 1. — Kuis, 2006. — 416 c.

Koporosckwuit H. M. AHanm3 oTkIIOHEHHS (PaKTUIECKUX TPY30IOTOKOB OT TIpOe-
KTHBIX Ha JKCIUTyaTHUpPyeMbIX kene3Hbix noporax / H. M. Koporosckwuii // Tp.
YOMUUT. — 1979. — Boin. 60. — C. 81-90.

Koctiok M. JI. CywacHa KOHCTpPYKIisi cymimieHoi peiikoBoi komiil520 Ta
1435 MM 13 3ami300€TOHHMMH [IMajJaMU Ta MPOMDKHUM HPYKHHM PEHKOBUM
ckpimennsm / M. [1. Koctiok, B. B. 'oBopyxa // byaiBaunrtgo : 36. Hayk. mp. —
Huinpornerposebk, 2002. — Bum.10. — C. 72-75.

Kysbemenko A. 1. IligBumienns epexkTUBHOCTI (PYHKIIOHYBAHHS CTaHLINA CTUKY-
BaHHs KOJIIH PI3HOT IIMPUHHU 32 PaXyHOK YNPOBAKEHHS JIOTICTUYHUX TEXHOJIO-
riii / A. 1. Ky3pmenko // Bicauk Akanemii MuTHOI cityx6u Ykpainu. Cep.: «Tex-
HiyHl Haykm». —2013. — Ne 2 (50). — C. 102-110.

Kypran I. M. MoaentoBaHHs HaKOMIMYEHHsI AeQopMaliiil 3a113HUYHOI KO-
i1 Ha ocHOBI eHTporii cuctemu / [[. M. Kypran // Hayka ta mporpec tpas-
criopty. BicH. Jlainpomnerp. Hail. yH-Ty 3aii3H. TpaHcm. — 2015, — No 4(58).
—C. 99-1009.
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44,

45.

46.

47.

48.

49.

50.

51.

Kypran [I. M. OcHOBM MaTeMaTHYHOTO OMKCY XBUJIHOBOI MOJIET PO3MOB-
CIO/DKEHHS HampykeHb B 3anizHuuHid koiii / [I. M. Kypran // Hayka Tta
nporpec TpaHcnopty. BicH. JlHimpomerp. Hai. yH-Ty 3ali3H. TPaHCI. —
2016. — Ne 5(65). — C. 101-113.

Kypran M. HaykoBi miixoau 10 NMpOTrHO3YyBaHHS MAcCaXKUPCHKUX MEPEBE3CHb B
Vkpaini / M. Kypran, JI. Kypran // Baronnuii mapk. — 2017. — Ne 11-12 (128-
129). - C. 51-55.

Kypran M. b. Bubip pamioHansHuUX coco0iB MEPEeTHHY KOPAOHY B MIKHAPO/I-
Homy cnionydenHi / M. b Kypran, JI. M Kypran, B. I'. Ky3uenos // Mixxaapoasa
HAyKOBO-TIPakT. KoH(]. «EHeproontuManbHi TEXHONOTI, JIOTICTHKA Ta Oe3mexa
Ha Tpa"cnopti» (18.06.2018 — 19.06.2018), JIsBiB. — C. 62-63.

Kypran M. b. locBin excrmyaTallii KOHTEMHEpPHHUX TOI3/IB Y BHYTPIIIHHOMY
MibKHapoaHoMy croiydenHi / M. b. Kypran // Ykpainceka 3amizuauns. — 2016. —
Ne 12(42). — C. 49-54.

Kypran M. b. [lepenymoBH 111010 T1IBUILICHHSI PiBHSI IHTEpONIEpabeIbHOCTI MIXK-
HApOJIHOTO 3aJI3HUYHOTO HANpsIMKY YKpaiHa-CrnoBaunnHa-ABcTpis / M. b. Ky-
pran, O. ®@. Jlyxxunekuii, JI. B. ['Harenko // 74-ta MixHapogHa HAYKOBO-TIPaK-
tuuHa KOH(G. «I[IpobiieMn Ta MEPCHEKTHBH PO3BUTKY 3aTI3HUYHOTO TPAHCIO-
pTy». — JIHinpomnetrpoBcbk, 2014, — C.264-266.

Kypran M. b. TeopeTruHi OCHOBU BIIPOBAIKEHHS BUCOKOIIIBHUJIKICHOTO PyXY IO~
i3niB B Ykpaini: monorpadist / M. b. Kypran, JI. M. Kypran. — {ninpo : J{xin-
pOMETp. Hall. YH-T 3aJ1i3H. TpaHCIL. iM. akaj. B. Jlazapsua, 2016. — 283 c.
Kypran H. b. IloBbiieHue nHTeponepadeabHOCTH B MEXKAYHAPOIHOM KeNIe3HO-
IopoxHOM coobmenun ABctpusi — CnoBakus — Ykpauna — Poccusi / H. B. Kyp-
ras, E. B. Bo3nas //Ykpaiaceki 3amizaunii. — 2014, — Ne 12 (18). — C. 24-33.
Jlucockuit M. U. Mertomonorust oneHKu 3¢pGHEeKTUBHOCTH WHBECTHIIMOHHBIX
npoekToB B benapycu u e€ COOTBETCTBUE MEXIYHApOAHBIM CTaHaapTam /
M. U. Jlucosckuii, A. C. T'onmukosa, C. B. UepHopyk // DiHaHCOBUII MPOCTIp. —
2014. — Ne 4 (16). —C. 139-146.

Maptunos 1. [lapamerpu HagiitHOCTI poOOTH 3a1300€TOHHUX IIMAJ y PI3HUX
excruryaTamiiiaux ymonax / I. E. Maptunos, B. I'. Bitons6epr, /1. O. [Toramos //
30ipHuk HaykoBuX npaik YKpAY3T. —2018. — Ne 175. — C. 47-57.

Martepianu mixkHapoaHOi KoHpepeHii «HaykoBo-TexHiUHE 3a0€3MeUeHHS PO3-
BUTKY 3aJI3HUYHUX MEPEBE3CHb Y MIKHAPOJHOMY CIlOydeHH1» [EnekTpoHHMit
pecypc] — Pexum goctymy:
http://eadnurt.diit.edu.ua/jspui/handle/123456789/10482  (mata  3BepHEHHs
28.09.18)

MexnyHapoJHbIi Keae3HOA0POKHbIN TpaH3uTHbIM Tapud MTT (c u3mMeHeHu-
SIMU | IOTIOJTHEHUSIMH TI0 cocTosiHMIo Ha 1 stuBaps 2018 roga. Tapug 8100. Odu-
nmansHoe uznanue / Komuter OCXK/I. — Bapmasa. — 111 c.

Mopunnanze U. I'. Axanranus skeiae3H010pOKHBIX BATOHOB K MEXAYHAPOIHBIM
nepeBo3kam rpy3oB : moHnorpadus / U. I'. Mopumnanze. — Mocksa : UbC Xoi-
quHr, 2009. — 534 c.
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58.

59.

60.

61.

62.

Mswmmin C. B. [lepcniektrBu OymiBHHMIITBA 3aJli3HHII MUPOKOI Komi Ykpaina-
Agctpis [Enexroponnuit pecypce] / C. B. Msaminin, M. b. Kypran, /1. B. Irnare-
Hko, I'. Baituynac // Martepianmu Mixuap. Hayk. koH(}. (19.04-20.04.2018),
Huinpo / JHVY3T. - 2018. - C. 48-51. Pexum pocrymy:
http://eadnurt.diit.edu.ua/jspui/handle/123456789/10482  (mata  3BepHEHHS
28.09.18)

Msmuin C. B. Hlupoxka xomis Bix Ykpaiau g0 Asctpii / C. B. Msmuiin, M. b. Ky-
pran, /. B. 'narenxo // 74-ta MixknapoaHa HaykoBo-nipaktudHa koH®. «IIpo-
OJeMu Ta MEpPCHEeKTUBU PO3BUTKY 3aJI3HUYHOTO TpaHCHIOPTY». —JHimpomneT-
poBchK, 2014. — C. 247-248.

HayxoBo-TexHiuHe 3a0€3Me4YeHHs CTAIOTO PO3BUTKY 3aJII3HUYHUX NIEPEBE3CHD B
MDKHApOJHOMY crosiydeHH1 «Ykpaina-€Bpocoro3». Etan | «Ynmockonanenns
METO/I0JIOT1i TEXHIYHUX 1 TEXHOJIOTIYHUX PillIeHb BAHTAXKHOTO BATOHOOY 1yBaHHS
JUTS T ABUILEHHS €peKTUBHOCTI MKHAPOTHUX MIEPEBE3CHbY, No gepikpeecTparii
0114U002549. — quinpo, 2017. — 131 c.

HamionansHa TpancnopTHa ctpaTerist Ykpainu Ha nepiog 10 2030 poky. CxBa-
neno Kab6inerom MinictpiB Ykpainu Big 30.05.2018/ [Enexkrponnuii pecypc| —
Pexxum  moctymy:  https://mtu.gov.ua/mews/28581.html] (mara 3BepHEHHS
28.09.18)

O6ocHOBaHME PALMOHAIBHOTO COYETAHHS aBTOMOOMJIBHBIX M KEJIE3HOJO0POXK-
HbIX TiepeBo3ok / FO. B. llemun, I'. H. Kupma, U. I1. Kopxenesuu, H. b. Kypran
// TIpoekTyBaHHS, BUPOOHHUIITBO Ta EKCILUTyaTallisl aBTOTPAHCIIOPTHUX 3acO0iB 1
noi3ai. [Ipami 3ax. Hayk. nientpy TAY. — JIeBiB, 1997. — T. 4. — C. 45-47.
OnpeneneHue palMoHaIbLHON 1aJbHOCTU KOHTpelIepHux nepeso3ok / 10. B. [le-
muH, . H. Kupma, U. I1. Kopxxenesuu, H. b. Kypran // IlpoextyBanns, Bupo0-
HUIITBO Ta €KCILTyaTallisi aBTOTPAHCIIOPTHUX 3ac00iB 1 moi3aiB. [Ipami 3ax. Hayk.
nentpy TAY. —JIsBiB, 1997. — T. 4 — C. 88-89.

Omnpenenenue chepsl 3pPexTHBHOCTH KOHTpelnepHbIx nepeBo3ok / F0. B. [le-
muH, I'. H. Kupna, U. I1. Kopxxenesuy, H. b. Kypran // 3anizn. tpancn. Ykpainu.
—1998. — Nel.

Odunmanpabiii caiit Pymbiackux k.. [EnekTponHuii pecype]. — Pexum moc-
tymy: http://ruknowledgr.com/00190614/CaileFerateRomane (mata 3BepHEeHHS
28.09.18)

[Tamsitka OC3 O+P-516. ['py30BBIe BaroHbl COOOIISHUSI MEXKTY KEIE3HBIMU J0-
poramu koisien 1435 MM 1 xene3HbIMu goporamu kosien 1520 mm. Texnuueckue
NPEINICAHNS U TEXHUYECKUE YCIOBUS JJIS IOMyCKa BarOHOB

[Tam’saTka OC3/UIC O+P516 «Kene3HomopokHbINM MOABMKHON cocTaB. TexHuU-
yeckue TpeOOBaHuUs, MPEIbIBISEMBIE K MOJBUKHOMY COCTaBY JUIsl MEXTYHAPO/I-
HOTO COOOIIEHUS MEXAY *KeNe3HbIMH aoporamu kosuen 1435 mm u 1520 mm
ctpan — wieHoB OCXKJI. Baronst rpyzoseie. M3a-e II / V Kowmiciza OC3.
24.04.2015.

[lepenoBast mpakTHKa MOBBIIEHUS 3PPEKTUBHOCTH MEXITYHAPOIHBIX JKEJIE3HO-
JIOPOKHBIX MEPEBO30K Ha eBpasuiickoM npoctpancTse / Komurer OCK]]. — Ba-
puaBa, 2014. — 156 c.
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68.

69.

70.

71.

72.

73.

74.

75.

[Tix b. II. ABromMaTn30BaHuil MEPETHH KOPAOHIB PyXOMHUM CKJIAJIOM y MI>KHApO-
naomy crionyudenHi / ITix B. I1., KopxxeneBuu 1. I1., Kypran M. b. // Metody
obliczeniowe 1 badawcze w rozwoju pojazdow somochodowych i maszyn
roboczych samojezdnych. materialy i XV konferencji miedzynarodowej. —
Rzeszow, 2004. — pp. 267-276.

[Tix b. I1. BukopuctanHs pyXxoMOro CKjiaay 3 PO3CYBHUMH KOJIICHUMHU Tapamu
Ha Hampsamky Kwui—JIeBiB—Moctuceka II / b. II. Ilix, 1. II. KopxeneBuy,
M. b. Kypran // Bica. [Ininponerp. Hall. yH-Ty 3aJli3H. TpaHCIIL. iM. akaz. B. Jla-
3apstHa. — JlHinponeTpoBchk : Bua-so JJHY3T, 2004. — Bun.3. — C. 82-89.

[Tix b. I1. MopaepHizariisi JIIbHULb TPAHCTIOPTHUX KOPUAOPIB Y Mekax JIbBIBCh-
ko1 3amizauui / b. I1. I1ix, 1. II. Kopxenesuu, M. b. Kypran // IIpoexkryBanus,
BUPOOHMIITBO Ta €KCIUTyaTallis aBTOTPAHCIOPTHHUX 3ac00iB, MOI3AiB Ta HAPTOI-
poBoxiB. Ipari 3ax. Hayk. Lleatpy. — JIbBiB, 2001. — Ne 8. — C. 144-146.
[IpaBnun H. B. IIporno3upoBanue maccaXMpornoTOKOB (METOJIHUKA, PaCUETHI,
npumepsl) / H. B. [Ipasaun, B. . Herpeii. — Mocksa : Tpancnopt, 1980. —224 c.
[TpaBuiia BU3HAUEHHS MiBUIICHHS 30BHIIIHbOI PEWKH 1 BCTAHOBJICHHS JOMYCTH-
MUX HIBUIKOCTEH B KpUBHUX AUISHKAX Kodii : [{[1/0236: 3aTB. Hakazom YKkp3aii-
3ammi Big 14.12.2010 Ne778-11 / M. b. Kypran, A. M. Opnoscekuii, O. M. ITat-
nacos, B. B. lluranenxo, J[. M. Kypran. — Kuis, 2010. — 52 c.

[IpoBeaeHHsT TUHAMIKO-MIITHICHMX BUMPOOYBaHb KOJIii Ha 32113006 TOHHUX IIITIa-
nax 3 npyxxHuM ckpituternsam tairy KIIII, peiikamu UIC60 Ta po3poOka pexome-
H7IAIIl 10 BCTAHOBJICHHIO INBHJIKOCTEH pPyXy TMOI3MiB MO Hiil: 3BIT mpo
HIAP/IIIT. Ne 1P 0102U003579. — JIninpomnieTpoBchk, 2003. — 124 c.
[Iporpama onoBieHHsi pyxomoro ckinany ITAT ,,Ykp3anizauig” Ha mepiof 10
2021 poky (npoekr). — Kuis, 2016. — 66 c.

[Iporpamma MomepHHU3AINH Kelle3HbIX gopor Yexuu // YKenesHsie 1oporu Mupa.
—2016 .— Nel. - C. 13 —16.

[Iporpamma pazsutus OOH. PykoBoACTBO 1O IIIaHUPOBAHUIO, MOHUTOPUHTY U
OlleHKE  pe3yinbraroB  pasButus [Enexrponnuii  pecypc]. UNESCO,
BSP/RBM/2008/1.REV.6 Paris, September 2015. 60 c. — Pexum noctymna:
http://unesdoc.unesco.org/images/0017/001775/177568E.pdf (mara 3BepHEHHS
28.09.18)

[Ipoext «EBpokonis» : 31 JIbBoBa 10 Bapmasu 3a 4 rogunu [Enexroponnuii pe-
cypc]. — Pexxum noctymy:
http://tvoemisto.tv/news/proekt yevrokoliya zi lvova do varshavy za 4 god
yny 65695.html (nata 3sepHenHs 28.09.18)

[Tpoexkt TACIS TNREG 9301 - MccnenoBanus KeI€3H0I0POKHOTO TPAHCTIOPTA
ctpan benapycs, Monnosa, Poccust u Ykpauna, 1996 r.

[Ipokyxin I'. C. InTerpariis TpaHCIOPTHOI CUCTEMH YKpaiHU y CBITOBY TPaHCIIO-
pray cuctemy / I'. C. Ilpokynin, O. C. dynauk, O. A. Uynaitienko // HaykoBuit
BiCH. Yxropoj. Hatl. yH-Ty. — 2015. — Bumn. 4. — C. 122-125.

Peanuzanus npoexra Rail Baltica / XKenesnbie noporu mupa. —2017. — Ne 10.
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80.

81.

82.

83.

84.

85.

86.

87.

88.

&9.

90.

Permament xomicii (€C) Ne 1299/2014 Binx 18 muctomana 2014 poky momo Tex-
HIYHUX YMOB €KCILTyaTal[iiHO1 CyMICHOCTI MIJCUCTEMHU «IH(PACTYKTypa» Y 3a-
Ji3HUYHIN cucteMi €Bporneiickkoro Coro3y // Odiniitanil XypHan €Bponerich-
koro Coro3y. —2014. - 110 c.

Pexonctpykuisi kopunopy benrpan-bynamemr // Xenesnsie noporm mupa. —
2017. — Ne4.

CwmexoBa H. I'. CeGecToMMOCTBb K€I€3HOJ0POKHBIX IEPEBO30K : yueO. 1Jis By30B
x.-1. Tpanct. / H. I'. Cmexosa, A. U. Kynopos, 0. H. KoxxeBaukoB. — Mockaa :
Mapuipyt, 2003. — 494 c.

CnpaBounuk. Opranuzaius coTpyaaudecTna xene3nbix gopor (OCXK). Io co-
crosiHuto Ha 3 ampess 2018 r.

Tepemyxk I'. Bigkpuro beckuncekuii Tynens 10 kpain €C. OinancyBanu 6aHKH
€Bporiu 1 VYkpaina [Enextponnmit  pecypc] — Pexum  gocrtymy:
https://www.radiosvoboda.org/a/29249234 html (nata 3BepueHHs 28.09.18)
TexHik0-eKOHOMIYHUH pO3paxyHOK raobanbHOro npoekTy Rail Baltica OcraTo-
yHuil 3BIT : Rail Baltica Global Project Cost Benefit Analysis Final Report. -
Ernst & Young. —2017.—-293 c.

Texnuueckne TpeOOBaHUS K KOHCTPYKIIMH JKeNIe300€TOHHBIX IIIajl COBMEIEH-
Hoit kosien 1520 mm u 1435 mm. P 755/5. / Komuccus OCXK/I. Bapmasa. — 2003.
TpancnoptHa cTpateris Ykpainu Ha niepiog 10 2020 poky (cXBaJIeHO pO3Mopsi-
mxenusaMm Kabinery MinictpiB Ykpainu Bix 20.10.2010 Ne 2174-p. — Kuis, 2010.
-32c.

TCU «IlogBuxHO# cOCTaB» - TPy30BbIE€ BaroHbI TPAHCHEBPOIICHCKON OOBIYHOMN
YKEJIE3HOJJOPOKHOM CHCTEMBI, CO3/IaHbl Ha ocHOBaHUM nupekTuBbl 2001/16/EC,
u3MeHeHbl B cooTBeTcTBUU ¢ [lupextusoit 2004/50/EC. lokymeHT pa3paboTan
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