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FEATURES OF UKRAINE ENSURING CUSTOMS SECURITY IN
THE CONDITIONS OF GLOBALIZATION

Kyrychenko I., Podhorna L.
Volodymyr Dahl East Ukrainian National University

In accordance with Part 2 of Art. 7 of the Customs Code of Ukraine
(hereinafter referred to as the Customs Code of Ukraine), customs security
is a state of protection of Ukraine's customs interests. In turn, customs
interests, according to the current legislation, are the national interests of
Ukraine, the provision and implementation of which is achieved through the
implementation of state customs affairs.

Therefore, the main goal of customs security is to achieve a state of
protection of the vital needs, interests and values of people, the population,
the state and regions from internal and external threats, the source of which
is foreign economic relations. Given the exceptional importance of ensuring
customs security, the study of the experience of other states in ensuring
customs interests and customs security is of particular relevance.

Such foreign and domestic scientists and scholars as V.B.
Averyanov, L.O. Bytska, L.O. Vrublevska, N.I. Havlovska, R.M. Datskiv,
M.A. Kochubey, M.M. Levko, V.Ya. Nastyuk, K.I. Novikova, O.V.
Osadcha, P.V. Pashko, P.Ya. Pisnoi, S.M. Perepiolkin, V.V. Chentsov et al.

At the same time, the problem of developing the most effective
means of combating smuggling and other violations of customs rules, taking
into account the international experience of ensuring customs security, is
determined by changes in socio-economic conditions in the state, the
development of scientific and technical progress, changes in the field of
crime and other factors. Therefore, it is very important to study foreign
experience in matters of ensuring customs security and customs interests.

Individual threats to customs security exist for different countries of
the world. In some countries, the threat is drug and weapon smuggling,
illegal migration (both socially dangerous and contributing to an increase in
the level of terrorist threat), in others - the so-called economic or
"commodity" smuggling (actually tax evasion). Also, threats to the customs
security of some countries of the world can be the illegal movement across
the customs border of counterfeit goods, excise goods (especially cigarettes
and cars), currency and cultural values, proper customs regulation
(application of customs procedures, tariff and non-tariff rates, establishment
of the appropriate level of taxes and fees) and control over the complete
payment of customs and other payments, as well as the correctness of the
tax base [1].
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In addition, given the fact that customs security must be considered
as a state of security of state borders, the following real and potential threats
to state border security can be identified: attempts to change the line of the
state border of Ukraine or reject part of its territory; border conflicts, armed
and unarmed provocations; illegal crossing of the state border by a large
number of border population due to regional or border conflicts; illegal
import or export of weapons, ammunition, explosives and means of mass
destruction, radioactive and narcotic substances, cargo without customs and
other types of control, environmentally hazardous technologies, substances
and materials; illegal importation of literature.

In the scientific literature, it is noted that the main differences in the
mechanisms of state management of customs affairs are determined by the
priorities of customs policy, the determination of the status and functions of
the customs service, and administrative subordination can be classified as
follows: ministries and departments of the economic and financial group
(the Ministry of Finance, Economy, Trade, etc.); ministries of the
administrative-political group (Ministry of Internal Affairs, Foreign Affairs,
etc.); other administrative subordination; autonomous status [3].

Taking into account the priorities of the state's customs policy and
threats to the country's customs security, it is proposed to consider the
system of bodies of the leading countries of the world, which are entrusted
with the function of ensuring customs security, and to consider their
powers. Thus, since January 1, 2016, a new model of customs
administration has been introduced in Germany, headed by the highest
federal body - the Generallzolldirektion.

In order to ensure customs security, the federal legislation entrusts
the German customs authorities with quite wide powers. In addition to the
collection of customs payments and control over the movement of goods
across the border, the scope of powers of the customs authorities includes
the fight against smuggling of narcotics, tobacco and alcohol-vodka
products, weapons and ammunition, as well as the prevention and cessation
of financing of terrorism. Recently, the fight against illegal labor activities,
the work of mobile customs teams to detect this activity, as well as the
detection of counterfeit goods during an attempt to import them into the
territory of the European Union [4].

In the United States, many agencies are involved in providing
customs security, but after the terrorist attacks of September 11, 2001, the
government of this country focused its attention on the border to protect the
American people from terrorist attacks. That is why most services and
organizations that provide customs security are part of the US Department
of Homeland Security, whose main tasks are the prevention of terrorism,
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border security, management of immigration processes, coordination of
agencies during emergency events, etc. These are Customs and Border
Protection, Immigration and Customs Enforcement, Coast 3 Guard,
Citizenship and Immigration Service, Transportation Security
Administration). The Drug Enforcement Administration, which is part of
the US Department of Justice and fights against smuggling and illegal drug
trafficking, also deals with issues of customs security. The analysis of the
activities of these bodies makes it possible to conclude that the main task of
the American customs security system is to ensure the safety of its
population from external threats, that is, illegal actions against its citizens of
foreign origin are considered the main risks [1].

The organizational structure of the customs system of Poland
consists of the Department of Excise and Customs Tax, the Department of
Customs Service, the Department of Customs Policy, the Department of
Customs and Excise Control, which are structural elements of the Ministry
of Finance of the Republic of Poland. The tasks of the customs service of
the Republic of Poland include the implementation of the state customs
policy, as well as the performance of other tasks, namely: control over
compliance with customs law, as well as other regulatory documents related
to the movement of goods across the border; settlement of customs duties
and other payments related to the movement of goods; tax control,
collection of excise tax; cooperation in the implementation of common
European policy; keeping statistics of internal trade between EU member
states (INTRASAT); prevention of illegal export of cultural values; control
over the legality of employment of foreigners; cooperation with customs
authorities of other EU countries and international organizations [5].

Several bodies are involved in ensuring the customs security of Great
Britain, the main of which are Her Majesty's Revenue & Customs, the
National Crime Agency, the UK Border Force, and the Visa Agency and
immigration (UK Visas and Immigration) [1].

Having analyzed the system of state bodies that implement state
customs policy and ensure customs security of other countries, we can
conclude that one of the functions of customs bodies is the prevention of
offenses (including criminal ones). This function correlates with the
activities of customs authorities and our state. That is why in most countries
of the world, customs authorities have the right to carry out operational and
investigative activities. It is worth noting that the customs code of the
European Union defines that customs authorities have the right to organize
and implement operational and investigative activities related to the receipt,
accumulation, processing and verification of information related to foreign
trade; the possibility of secret surveillance; using the help of persons not
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involved in the customs service, as well as the right to use means of direct
coercion in the form of the use of physical force and individual technical
and chemical means or means intended for disarming and escorting persons
[6].

According to Art. 2 of the Law of Ukraine "On operational
investigative activity", operational investigative activity is a system of overt
and covert search, intelligence and counter-intelligence activities carried out
using operational and operational-technical means. The task of investigative
activity is to find and record factual data about the illegal actions of
individuals and groups, the responsibility for which is provided for by the
Criminal Code of Ukraine, the intelligence and subversive activities of
special services of foreign states and organizations with the aim of stopping
offenses and in the interests of criminal justice, as well as obtaining
information in the interests of the safety of citizens, society and the state.
Article 5 of the same Law stipulates that operational and investigative
activities are carried out by operational units of the National Police; State
Bureau of Investigation; Security Services of Ukraine; Foreign Intelligence
Service of Ukraine; State Border Service of Ukraine; state security
department; bodies and institutions of execution of punishments and remand
prisons of the State Criminal Correctional Service of Ukraine; intelligence
agency of the Ministry of Defense of Ukraine; National Anti-Corruption
Bureau of Ukraine; revenue and tax authorities - operational units of the tax
police and units that fight against smuggling. It is prohibited to carry out
investigative activities by other divisions of the specified bodies, divisions
of other ministries, agencies, public, private organizations and individuals
[71.

Therefore, the authority of the revenue and duties authority to carry
out operational investigative activities as a body that directly carries out
state customs affairs is provided only in the field of combating smuggling.
In this regard, the scientific literature notes that, in addition to counteracting
and preventing the manifestations of smuggling, the right to operational
search activity, according to experts, is necessary for customs authorities
and for effective interaction with customs and law enforcement agencies of
other states [8, p. 153]. In addition, it is worth paying attention to the fact
that the structure of revenue and tax authorities does not distinguish the
relevant units that fight against smuggling. At the same time, in accordance
with Clause 10 Part 2 of Art. 544 of the Criminal Code of Ukraine, the fight
against smuggling and countering smuggling belong to all structural
elements of revenue and tax authorities. Therefore, in fact, neither the
organizational structure nor the regulatory legal framework create
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conditions for the practical implementation of operational investigative
activities by the bodies carrying out state customs affairs.

In this regard, the scientists come to the conclusion about the
discrepancy in the status of the customs authorities of Ukraine and foreign
countries, which is manifested, among other things, due to the lack of the
status of a law enforcement agency and the right to intelligence activities,
which are generally accepted in the organization of customs activities. Non-
compliance with the requirements recorded in the WMO Framework
Standards makes it impossible, first of all, to exchange intelligence data and
risk profiling data with customs authorities of foreign countries [8].
Therefore, with the aim of harmonizing the norms of the Criminal Code of
Ukraine and the Law of Ukraine "On Operative-Investigative Activity",
changes should be made, according to which the authority to carry out
operative-investigative activities should belong to the Department of the
Organization of Combating Customs Offenses in view of the main tasks of
this body, which include the prevention and combating smuggling,
combating violations of customs rules throughout the customs territory of
Ukraine; implementation of international cooperation, ensuring the
fulfillment of obligations undertaken under international treaties of Ukraine,
on issues that belong to its competence, including through agreements; risk
analysis and risk management for the purpose of determining the forms and
scope of customs control, providing mutual administrative assistance in
preventing violations, identifying and investigating violations of legislation
on state customs matters, based on international agreements.

We can draw conclusions - based on the analysis, we can summarize
that the country's customs security system is formed depending on the
security threats of a specific country or union of states, which includes the
administrative subordination of customs security entities, their purpose and
legal status. The customs security system of Ukraine should be formed
taking into account the international experience of the world's leading
countries.

In this connection, it is considered necessary to reform the subjects
of ensuring the customs security of Ukraine. In addition, it is necessary to
expand the powers to carry out operational-investigative activities by
customs authorities and unify the customs and criminal procedural
legislation of Ukraine in the part that concerns the provision of effective
mechanisms for the implementation of operational-investigative measures
by customs authorities in relation to crimes, the signs of which can be
detected during the implementation of customs control.
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ANALYSIS OF THE SAFETY OF THE MOVEMENT OF THE
WHEEL ON THE RAIL OF THE PROSPECTIVE DESIGN
SCHEME

Polupan E.
Volodymyr Dahl East Ukrainian National University

One of the most important characteristics of rail vehicles is the level
of resistance to their movement, which is determined, among other things,
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by the rational choice of structural designs of the undercarriage at the design
stage. A significant proportion of the total resistance to the movement of
rail vehicles is the resistance that arises as a result of frictional interaction at
the points of contact of the wheels with the rails.

Analysis of known scientific literature has shown that well-known
attempts to reduce energy costs when rail vehicles pass curved sections of
the track due to lubrication of contact areas between wheels and rails, radial
installation of wheels and bogies, etc. have not been able to completely
solve this problem yet. Without changing the traditional design scheme
wheel (with a monolithic design of its tread surface and flange), it is not
possible to completely avoid differential parasitic slipping of the flanges.
Therefore, it is necessary to explore the potential benefits of fundamentally
changing the design of the wheel, for example, allowing the flange to rotate
away from the wheel around their common axis [2-3]. This will make it
possible to break the closed power circuit in the “wheel-rail” system and
significantly reduce the level of frictional interaction in the ridge contact of
the wheel with the rail.

When a wheel of a rail vehicle moves along a rail in the case of their
two-point contact in the ridge contact, parasitic differential slip occurs, as-
sociated with the kinematic mismatch between the geometric parameters of
the wheel tread surfaces and the kinematic parameters of movement [1].

The power of friction forces during the specified slip largely deter-
mines the amount of additional resistance to movement when passing
curved sections of the track.

The potential advantages of a fundamental change in the design of
the wheel, allowing rotation of the flange relative to the wheel around their
common axis, are considered in [4, 5]. It has been established that the use of
such a structural scheme of the wheel will make it possible to break the
closed power circuit “side face of the rail head - wheel flange - wheel roll-
ing surface - rail head rolling surface” and significantly reduce the level of
differential parasitic slipping of the flanges along the rails.

One of the most important characteristics of any design of a rail ve-
hicle crew is the margin of stability against derailment when the wheel
flanges roll onto the rail heads [6-12]. Therefore, it is necessary to evaluate
the margin of safety against derailment of a wheel of a promising design
scheme (PDS) in comparison with a wheel of a traditional design scheme
(TDS).

Let us consider the calculation diagram in Fig. 1, which shows the
external forces and reactions acting in the vertical transverse plane in the
ridge contact of the wheel with the rail at the moment the wheel begins to
reach this contact. The modulus and direction of the general reaction of the
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rail to the wheel R are determined by the magnitude of the vertical forces
applied in the ridge contact P- and horizontal Y. forces and their ratio.

R
Fig. 1. Calculation diagram of external forces and reactions acting in
the contact of the wheel with the rail when the ridge is rolled in.

The dependencies that determine the magnitude of the reactions act-
ing in the ridge contact can be written as follows

R=~P+Y? (1)
N =R-sin(z~f-g,) = R-sin(f +¢,) @
@, =arctg(P/Y) (3)

The possibility of independent rotation of the tread surface of the
wheel and its flange in the direction of coordinate ¢ (around their common
axis of rotation (0 - y) in the PKS wheel determines the need to check the
safety conditions against rolling the flange onto the rail head along two co-
ordinates simultaneously [12]. In this case, the moments of the forces acting
on the wheel and the flange are brought to the point of flange contact B and
the equilibrium equations of forces and moments for the coordinates Z and
¢ are compiled (see the calculation diagram in Fig. 2) in the form

DY F=0) M =0 4)

Here XF7 - is the sum of forces acting on the wheel along the axis OZ,

2M?E - sum of moments of applied forces relative to the ridge contact point
B.

16

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024



to the rail head of the PKS wheel along the Z and ¢ coordinates

Y F'=Y,+F,-P,=0 (5)

where Y7 - is the vertical component of the reaction from the directing force
Un;

F. - is the vertical component of the friction force in ridge contact;

P. - is the total force of the weight of the wheel itself and the vertical load
on it from the bolster structure of the vehicle.

The beginning of the process of wheel derailment is determined by
the separation of the wheel tread surface (point A in Fig. 2) from the rail,
the transition of the instantaneous center of rotation of the wheel to point B
of the center of the ridge contact [11] and the sliding of this point upward
along the OZ axis under the influence of the vertical component of the reac-
tion Y2 from the guiding force when reaching the following ratio reduced to
this point of strength

Y,>P,-F,, (©6)
Here

Y,=Y,/tgf. 7
Considering that

F,=F,-cosd-siny=y-N-cosd-sin y =
= p1-+|P; +Y; -sin(B+arctg(P,/Y,))x (8)

X C0sJ -sin y

condition (6) can be written as
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Y, /tgB>P, — u-+ P} +Y; -sin(f+arctg(P,/Y,)) cosd-sin y (9)

Let us characterize the stability margin of the wheel on the rail
against rolling in of the ridge by the coefficient Kyc

K,.=(D—pu-AD*+1-sin(f +arctg(D))-cosd -sin y)-tgf (10)

where D=P7/Yu

The process of rolling the flange onto the rail can begin at values of
Kyc<1.

Results of calculation of coefficient values Kyc depending on the size
of the guide force values in the ridge contact at P. = 125 kN, = 0.015 and
K,, = 1.021 for wheels of both design schemes are shown in Fig. 3.

K

100000 150000 }/'H' H

Fig. 3. Dependency graphs Kyc = f(Yn): 1 - TDS wheel, 2 - PDS wheel.

An analysis of the graphs presented in Fig. 3 shows that the value of
the coefficient Kyc, which characterizes the stability margin of the wheels
against derailment when the crest is rolled in at the stage of the initiation of
this process, depending on the magnitude of the guiding force Yy, is almost
the same for wheels of both design schemes. Minor differences in the Kyc
values are determined by the influence of the wheel design on the distribu-
tion of the components of the total friction force in the ridge contact, name-
ly, on the magnitude of the vertical component of this force [4].

Dependency graphs Kyc = f(w, Kw) at Pz = 125 kN, Yy =90 kN, u
=0.25; rx = 0.475 m; h, = 0.0 | m for wheels of both design schemes are
shown in Fig. 4, where K, = @@/ ¢ is the ratio of the angular velocities of
the flange and the PDS wheel.
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For comparison, there is also a graph showing simility
Kyc = fly,K,,)=1 - the limit value of the accepted stability coefficient.

It is noticeable that the values of the coefficient Kus for PDS wheels
exceed the corresponding values for the TDS wheel in almost the entire
range of varied variables. A slight decrease in the Kus values for the PDS
wheel occurs in the range zone of values K,, = [0.97 ... 1.025], with an aver-
age value of K,, = 1.021 for the accepted wheel radius 7 = 0.475 and the
vertical displacement of the ridge contact from the wheel rolling plane &, =
0.01 m.

Fig. 4. Dependency graphs Kyc = f(w,Kw): 1 - graph Kyc=1; 2 - TDS
wheel; 3 - PDS wheel.

The values of the Kyc coefficient for both wheels design schemes ex-
ceed the limit value of the stability coefficient Kyc =l for the given wheel
parameters.

Let us consider the equilibrium conditions of the PDS wheel on the
rail in the direction of coordinate ().

DM =M +M; =0 (11)

where M2y and M®; - are the total moments of longitudinal and vertical
forces, respectively, relative to the center of the ridge contact.
From the calculation diagram in Fig. 2 it follows that

M3 =P, -(rc+h;) (12)

M is the moment from the longitudinal force P, applied at the center
of rotation of the wheel O. Moreover, Py = Fx, where F = u, * N is the lon-
gitudinal component of the friction force in the ridge contact.
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The magnitude of the moment M. is determined by the sum of the
weight of the wheel itself and the vertical load on the wheel from the bolster
structure P-, as well as the value X of the “run” of the ridge contact point

Mz:Pz‘xr (13)

It is obvious that the value of M. for approximately equal weight of
wheels does not depend on their design features.

Rotation of the movable flange of the PDS wheel in the direction op-
posite to the movement is possible if the condition M > M, is met.

Figures 5 - 6 show the results of calculating the values of the corre-
sponding moments, performed for both considered wheel design options
with the following initial data: Pz = 125 kN; Y= 50 kN; Kw = 1.021; u
=0.25; r,=0.475 m; hy=0.01 m.
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Fig. 6. Enlarged selected fragment of the graph in Fig. 5

Analysis of the graphs in Fig. 5, 6 shows that for the PDS wheel at
given initial values, the magnitude of the moment M. already at small ap-
proach angles (>0.0017 rad. or about 0.1 deg.) will exceed the value M,.
Under these conditions, rolling the wheel onto the rail head with separation
of the wheel tread from the rail head tread is practically impossible, since its
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flange will tend to turn in the direction opposite to the movement of the
wheel.

Graphs of the dependences M;=f(y,K.,), calculated for the same ini-
tial data, are presented in Fig. 7.

. 103 1
K, 10¢

Fig. 7. Dependency graphs M; = f{y,Kw): 1- Mz = f(w,Kw); 2- M, = f(w,K.,)

Analysis of the graphs in Fig. 7 shows that the noted feature of the
movement of the PDS wheel when rolling the flange onto the rail head is
characteristic of a range of K,, values close to the optimal value of X, =
1.021 for the given wheel parameters.

Thus, the analysis made it possible to establish that the conditions for
the beginning of the process of wheel derailment when the flange is rolled
in are almost identical for wheels of both design schemes.

It has been established that rolling the PDS wheel onto the rail head
with separation of the wheel tread surface from the rail head tread surface at
wheel approach angles of more than 0.1 degrees becomes practically impos-
sible, since under the influence of a system of applied force factors its
flange tends to rotate in the opposite direction to the rolling wheels side.
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CONSIDERATION OF MEANS OF IMPROVING THE
EFFICIENCY OF VEHICLE BRAKE DEVICES

Polupan E.
Volodymyr Dahl East Ukrainian National University

Brake devices and brakes are one of the most important components
of mechanisms or machines as a whole, because they need to convert kinet-
ic energy into thermal energy in a short period of time, without losing their
efficiency and stability. In the future, braking devices and brakes have many
shortcomings, as evidenced by their failures and unstable operation [1, 2].

This problem covers the operation of lifting and transport, construc-
tion, road machines, motor vehicles. Analysis of statistical data on failures
of lifting and transport machines, in particular bridge-type cranes in 2013
(Luhanskteplovoz HC), performed by the authors, shows that more than
80% of the total number of defects, in which the operation of cranes is pro-
hibited, is due to brake devices (Fig. 1).
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Fig. 1. Diagram of the ratio of defects during the operation of bridge
cranes of HC "Luhanskteplovoz"

A similar situation occurs in the operation of motor vehicles. During
their operation, from the total number of traffic accidents, technical mal-
functions of the brake system account for from 40% for passenger cars (Fig.
2a), to 80% for trucks (Fig. 2b).

l

tires and wheels
1

Distribution, %

e3BE828

h

brakes

a) b)
Fig. 2. Diagram of the ratio of defects that are the cause of traffic ac-
cidents in road transport: a) for passenger cars; b) for trucks

A particularly large number of shortcomings are observed in mecha-
nisms equipped with braking devices of a normally closed design of auto-
matic action [3, 4], which are widely used in the mechanisms of lifting
transport machines and technological equipment. Thus, during one of the
checks by the controlling bodies in 2012, HC "Luhanskteplovoz" out of 98
inspected mechanisms of movement of bridge cranes, 96 brakes were re-
leased. No braking devices were installed on the crane trolleys of 48 move-
ment mechanisms at all, and on the other 47 they were unbraked. When re-
inspected two years later, out of 78 travel mechanism brakes, 5 cranes had
different braking torques, and the other 73 cranes had brakes released. The
analysis of the braking process of the mechanisms allows us to conclude
about the relevance of the task of research and development of inexpensive
automatic normally closed pad braking devices with self-reinforcement,
which allow to ensure rational braking characteristics. The use of these
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braking devices will create real opportunities to optimize the process of
braking mechanisms, will open up new reserves for improving the technical
and operational performance of machine mechanisms.

For a more complete analysis of information, the method of expert
evaluations was used, which allows to assess the prospects of the chosen di-
rection with the help of a survey of scientists and specialists working in this
area. When solving many practical problems, it often turns out that the fac-
tors determining the final results cannot be directly measured. The arrange-
ment of these factors in the order of growth of any property is called rank-
ing. The ranking allows you to choose the most significant factor from the
studied set of factors.

To obtain independent expert evaluations, 25 experts were inter-
viewed in the field of creation of braking devices and dynamics of transient
processes of braking mechanisms of machines, directly related to their de-
velopment, research and operation. The survey of experts was carried out
with the help of questionnaires, which listed ways to reduce dynamic loads
in the process of braking mechanisms, such as: No. 1, increasing the brak-
ing time; No. 2 reduction of gaps in elements; No. 3 reduction of collision
rate; No. 4 application of automatic systems for controlling the braking pro-
cess; No. 5 application of braking devices with self-reinforcement, which
ensure the rational nature of braking; No. 6 decrease in the number of mass-
es subject to oscillations; No. 7 mass increase at the point of action of brak-
ing forces; No. 8 additional introduction of rigid or flexible elements; No. 9
installation of additional dampers; No. 10 application of vibration absorb-
ers.

On the basis of the conducted survey, an "expert factor" matrix was
compiled, in which the evaluations of factors obtained from each expert
were placed on a scale from 1 to 5 (where the most significant score is 5;
the least significant score is 1). The ranking of factors was carried out using
a data processing program using the method of expert evaluations, which
determined the rank of the factor, the total rank, the rating of the factor and
the resulting rank. The results of the calculations are presented in the form
of a diagram in fig. 3.

From the obtained data, it follows that the most promising methods
of intensification of the braking process, according to experts, are No. 5 —
the use of braking devices with self-reinforcement, which ensure a rational
nature of the growth of the braking force; No. 4 — application of automatic
control systems for the braking process and No. 8 — additional introduction
of rigid or flexible elements into the structure. They are followed by No. 9,
No. 10, No. 3, No. 1, No. 6, No. 2. The least significant factor, according to
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the results of the survey, was No. 7 — an increase in mass at the point of
action of braking forces.
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Fig. 3. Diagram of resulting factors

Thus, there are urgent tasks of development and research of braking
devices with self-reinforcement, which ensure the rational nature of the
growth of the braking moment, which contributes to the reduction of the
level of dynamic loads in the mechanisms of the machines during the transi-
tional braking process. Especially acute, as indicated earlier, this issue con-
cerns automatic normally closed shoe brake devices.
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THE SPECIFICS OF MANAGING PASSENGER
TRANSPORTATION IN MARKET CONDITIONS IN CITIES WITH
A RECTANGULAR-LINEAR PLANNING STRUCTURE

Polupan E.
Volodymyr Dahl East Ukrainian National University

The transition to market relations affected the transport complex in
the following way:

1. With the process of privatization and market development, the
state monopoly on passenger transportation was lost, and a large number of
vehicles belonging to carriers of various forms of ownership appeared.

2. New passenger-generating and passenger-absorbing points
(supermarkets, cinemas, new enterprises, etc.) were formed.

3. In some cities, such as Kyiv, routes with a length of 30 to 40 km
are created within the city limits. (Fig. 1, Fig. 2).

4. A large number of buses have appeared according to their
characteristics, which do not meet the requirements necessary for urban
transportation. Suburban and intercity class buses are used on city routes,
which reduces the quality of passenger service, and the presence of a large
number of such buses on routes overloads the city's street and road network.

A survey of the population in Kyiv on the quality of services provid-
ed showed that 60% of the city's population has a negative attitude to the
use of suburban and intercity buses on city routes, motivating their answer
as follows: such buses have narrow aisles, which makes it difficult to move
around the cabin , as well as entry and exit especially during peak hours.

Buses of the intercity class are mainly owned by private individuals -
these are buses of foreign production Volvo, Mercedes, Ikarus, etc.

6% 3% 0% 12%

22%

B S5-10 km
B10-15 km
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Fig. 1. Diagram of the distribution of routes by length
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Fig. 2. Distribution of routes by length depending on the type of ser-
vice

5. Planning features and the growth of motorization lead to local foci
of oversaturation of compatible sections of bus routes, especially during
peak hours (local collapses of passenger service). According to the results
of the survey in the center of the city of Kyiv during peak hours, an average
of 10-15 buses approach one bus stop at a time.

In these conditions, the management systems created during the
planned economy, designed for one state carrier, have undergone some
changes, but still cannot provide the required level of management.

The main disadvantages associated with the lag of the existing
management system from real economic conditions are as follows:

- uneven load on carriers but service of preferential categories of
passengers;

- unjustified fixing of traffic routes for carriers of different forms of
ownership;

- the presence of a large number of incompetent and unprofessional
carriers on the passenger transportation market;

- lack of unified control systems and operational management of the
entire bus fleet operating on the line;

- the absence of uniform target criteria for the work of carriers, when
a private carrier does not participate in the execution of a minimum order,
but proceeds only with the goal of obtaining the maximum profit;

- absence of fines for disruptions in work, low quality of service, etc.

Figure 3 presents a schematic diagram of the operation of the city-
wide bus transport management system, which is typical for the city of
Kyiv. The imperfection of operational management (Fig. 4), which is often
carried out at an intuitive level and with long delays, is reflected in the loss
of linear bus service time, which in turn leads to increased traffic intervals,
loss of business profits and a decrease in tax deductions to the city budget.
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Figure 5 shows a graph of linear time losses, and Figure 6 shows a
graph of the total bus operating time on the line of Avtokolona 1967 OJSC
for the period from 1997 to 2003. Linear time losses are presented in % of
bus operating time on the line.
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Fig. 3. Schematic diagram of the interaction of the structures of the
city-wide bus transportation management system in the city of Kyiv at the
current stage
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Fig. 5. The schedule of linear time losses at Avtokolona 1957 OJSC
for the period from 1997 to 2003.

w

b
Q

W

Loss of linear time, %

100

gL

z 380

5§ N

EZ40

£z AN

£i20 x r

gé 0 ! |
1997 1998 1999 2000 2001 2002 2003

Year
Fig. 6. Time schedule of buses on the route of Avtokolona 1967
OJSC for the period from 1997 to 2003

Analyzing the graphs in Figures 5 and 6, it can be concluded that line
time losses depending on operational control range from 6 to 30% of bus
operation time on the line, in modern conditions this is a negative fact.

In an attempt to replenish the city budget and improve the material
base of the bus fleet as a whole, the solvent demand for passenger
transportation was artificially redirected to the private sector. But this did
not lead to significant improvements in either economic or material spheres
of activity. The private carrier invested in the purchase of domestic buses of
small capacity, which are extremely short-lived

and cannot form a basis for mass transportation, as well as imported
buses of suburban and intercity class, which also leads to a decrease in the
quality of passenger service.

Figure 7 presents a diagram of the distribution of the Kyiv bus fleet
by model

The diagram shows that more than 50% of vehicles are PAZ buses.
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Fig. 7. Diagram of the distribution of the Kyiv bus fleet by model

The development of entrepreneurship, economic, tax and technical
policy in the country stimulates the fragmentation of large passenger
enterprises of all forms of ownership into many small ones, and this
situation began to take on threatening, hypertrophied proportions. Tens of
thousands of carriers of all forms of ownership have from 5 to 10 units of
rolling stock. The change of ownership from municipal to private, with all
the consequences that follow from this, led to an unfavorable trend of a
complete transition to the commercialization of passenger transportation.
So, for example, in Kyiv, 88% of all carriers provide transport services with
commercial tariffs and only 12% perform social orders. In addition, the
elimination of any professional license for passenger transportation led to
the fact that this type of activity turned out to be illiterate. It is the
massiveness and easy accessibility of this sphere for entrepreneurship that
made it the most unmanageable and uncontrollable.

Figure 8 shows the diagram of the distribution of the bus fleet by
type of service in 2002 by city of Ukraine.

The predominance of commercial carriers in many cities of Ukraine,
which are not properly controlled, may lead to an economic crisis in the
near future.

In order to avoid such a situation, it is necessary to form a
fundamentally new city-wide passenger transportation management system,
which took into account the entire technological process of passenger
transportation in a complex, as well as an operational management system
that would allow to minimize the loss of bus line time and thereby increase
cash flow in the city budget.
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ABOUT THE PROBLEMS OF INTERACTION OF RAILWAY
AND SEA TRANSPORT

Semenov S., Mikhailov E.
Volodymyr Dahl East Ukrainian National University

It is known that in order to ensure the competitiveness of railway
transportation, it is necessary to optimize it along the entire route from the
loading stations to the unloading stations due to the unification of all trans-
portation participants with a single technology, but not only at the last stage
of the delivery of goods by rail. The greatest number of uncoordinated ac-
tions, which lead to the formation of freight trains suspended from traffic, is
observed in the railway-sea connection [1-3]. As a result of the uncoordi-
nated actions of the participants in the transport industry, railway transport
is experiencing colossal losses. It is necessary to identify and eliminate the
real problems that cause train delays, and not to redistribute losses among
all participants of the transportation process.

It is also a problem to choose the optimal technological and organi-
zational-management solution when organizing the interaction of rail and
sea transport. Unfortunately, there are negative factors that can act together
and restrain the development of cargo transportation in Ukraine: military
aggression, the disorganization of the cargo control system at the border, the
high cost of services provided by control services and transport terminals,
numerous bureaucratic obstacles in the registration of transit transportation,
low speed of cargo delivery, significant downtime of rolling stock, insuffi-
cient level of information service, unstable electricity, etc. Such problems in
the field of infrastructure development require a detailed consideration and
study of the properties of transport networks, and in particular, in relation to
the operation of hub points of the transport network [1-3]. The level of in-
teraction of infrastructure elements with each other and the technology of
managing the transportation process and traffic flows largely determine the
economic efficiency of the transportation network as a whole and its nodes.

An important role in the development of the transit potential is
played by transport hubs - the point of connection of various types of
transport, in which, in addition to transshipment of goods, their storage and
documentation, customs and border operations are also performed. The
largest in terms of transshipment volume are the transport hubs at the points
of connection of railway and sea transport. One of the most important con-
ditions for the high-quality operation of transport nodes is the unambiguous
legal regulation of the interaction of all participants in the transport process
in the node.
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Optimizing the operation of a transport node consists in changing its
structure (scheme) and technology of operation. At the same time, one
should take into account the close structural and technological connection
between them, due to which the node is considered as a complete produc-
tion and technological complex with systemic properties, in which internal
connections and dependencies are, as a rule, non-linear, and the conse-
quences of the interaction of elements are difficult to predict.

Thus, an important factor in the organization of the interaction of rail
and sea transport is the implementation of the principle of "just-in-time"
port operation - that is, the planning of its operation should not allow any
failures and downtimes while waiting for the delivery of cargo. The oppo-
site statement is true - the delivery of the cargo must take place on time, and
not earlier, which causes unjustified idling of wagons while waiting for un-
loading or the suspension of trains from movement due to the occupation of
loading and unloading fronts.

Thus, the rational interaction of sea and railway transport in a
transport hub should involve the solution of such tasks as the development
and implementation of agreed timetables for the movement of railway and
sea rolling stock, the optimal organization of the work of loading and un-
loading mechanisms during cargo transshipment; automation of document
flow and introduction of information technologies, reduction of the cost of
transportation of goods.
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YAOCKOHAJIEHHA PEMOHTY OBJIAJIHAHHSA
MOJIEPHI3OBAHMX EJIEKTPOITIOI3/IB B YMOBAX JIEIIO

Anapimaxk B.*, Cenuenko L**, bao'axk M.*, Hexy:xa JL.**
9
*Hayionanvuuil ynieepcumem Jlvsiscoka nonimexmixa
**Vkpaincoxuil deporcagruil yHigepcumem HayKu i mexHono2itl

Ha BimMmiHy Bix TpaaumiiHHX MaricTpadbHHX BaHTaXHUX Ta
MACKUPCHKUX JIOKOMOTHBIB TaKUH CIICLiaNbHUN EIeKTPOPYXOMHMA CKIIaJ,
SIK €JIEKTPOTIOi3]], CKIAAAETHCS 3 TOJOBHHUX, MOTOPHHX 1 MPUYIMTHUX BaroHiB.

B excrmyaTamii eneKTpomnoi3gu MOCTIMHOrO Ta 3MIHHOTO CTpyMy
(GOpPMYIOTh 3 OKpEMHX CEKI[iif MOTOPHUX 1 MPUYINHUX BAaroHIiB. 3 HUX, Bix 4
n0 12 BaroHiB, MOXXHa IOMApHO CKJIAAATH €JIEKTPONOI3d Uil OKpEeMHUX
HampsiMiB, abo  JUISHOK  OOCIyroByBaHHS, 3aJIe)KHO BiX  3MiHH
MacaXUpormoToKy. Takor METOAMKOI MOXKHA pETryJIOBaTH IPOBI3HY
3MATHICTh CJICKTPOTIOI3/a.

[Tpore, MOTYXHICTh YCIX MOTOPHHMX BaroHiB €JEKTPOIOi3Ja, a,
BINOBITHO, i HOTrO MOBXKMHA 3 yciMa IMPHYCTHUMH BaroHamu, OyIyTh
BIUIMBATH Ha YMOBH BHKOPHMCTaHHS Ha AUISHKAX OOEpTaHHS, OCKIJIBKH HE
yCi 3yNHMHOYHI ITyHKTH Ta CTaHNii MalOTh JOBXHHH IacaXKHPChKUX
wiaTdopM [yt 6e3MeYHOT0 BUXOIY Ta BXO/Y MacaXkupis.

[omexymu € BHCOKI Maca)XMPChKi INIATPOPMH, SKi MAIOTh JTOBXKUHY
Ha 2 abo 4 BaroHu, ajie JacTillle BUKOPHUCTOBYIOThCcA Ha 6 abo 8 Barosis.
Oco0JHMBO Ba)XKKO pO3TalllyBaTH TaKi MOCAIKOBI IIATGOPMH B KPUBHX
JUISHKAX KOJii Ta y TIpChKUX YMOBaXx.

CriertniuHy TEXHOJIOTIYHY CKJIQJHICTh TPH OpraHizalii peMOHTY
0araToBaroHHMX EJEKTPOIOI3IiB MPAIIBHUKHA JET0 MOXYTh BHUPIIINTH 3a
paxyHOK CTBOPEHHS JOBIHX PpEMOHTHHX MO3MIiH, abo momimy
@JIEKTPOIIOi3/la Ha JEKiIbKa YacTWH, [0 J03BOJHUTh BUKOHYBAaTH PEMOHT
napaJiesibHO KUJIBKOM CEKLIsIM OJTHOYacHO.

Baronn, B SKHX BCTaHOBJIECHO TSIOBI €JEKTPOJABUTYHH Ta
CTpyMoIIpuiiMayi, Ha3WBAIOTHCSI MOTOPHUMH.

VYci iHmI BaroHu, 10 MPaIiolOTh y Mapi 3 MOTOPHUMH BaroHaMu
BBA)XAIOTHCSl NMPHUYIMHUMHU, Ta iX 00'€QHYIOTH y CeKIii eneKTporoizna, 3
SKHX MOKHa (opmyBatu moi3n. IIpoTe, He Bci MpUUINHI BaroHW MarTh
mpWiIagd KepyBaHHS, TOMY TIOBHHHI MaTH TaHEJl YNpaBIiHHSA, SKi
MICTATBCA B KaOiHAaX MaIIMHICTA.

Kabinm wmammHicTa pO3TamIOBaHI y TOJOBHOMY Ta XBOCTOBOMY
BaroHax eJEKTPONOi3/a, SKi HAa3MBAIOTHCS TOJOBHUMH. TpaiuiiifHO TYT
30CEpEHKCHO MPUIIAAN KEPYBAHHSA CHCTEMOIO TATH Ta TalbMyBaHHA, TOOTO
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KOHTpOJIEp MallMHICTa 1 KpaH MallnMHICTa, a TAKOXX BCl MpHiaay Oe3leKH,
KOHTPOJIbHO-BUMIPIOBAJIBHI IIPUIIA/H, Ta 3aCO0H PaIio3B'sI3Ky.

Ha cywacHuX 1 MOJEpHI30BaHHMX €JIEKTPOIIOi3aX B TOJOBHHX
BaroHax CTBOPEHO JI0JJaTKOBI 3ac00M KOM(OPTY /I JIOKOMOTHBHUX OpHral
y BHIJISIII CHCTEM BiJICOCIIOCTEPEKEHHS, KOHAMIIIOHYBaHHS TOBITPS, a
TaKOX 3aMiHEHO TPWIAIW YIPaBIiHHI Ha Cy4YacHi EJIEeKTPOHHI 3acobm
KepyBaHHS TATOBUM Ta TaJIbMiBHAM PEXUMaMH.

Ha pucynky 1 HaBeieHO IDTaHyBaHHS BHYTPIIIHBOTO OOJagHAHHS
TOJOBHOTO BaroHa eJIEKTpOmoi3ga TocTiiiHoro crtpymy EP-2, sxuit
HaHOUTBII TOMTMPEHNH B eKCILIyaTalii Ha JIbBIBChbKIl 3aJTi3HUII.

Puc. 1. [InanyBaHHS TOJIOBHOTO BaroHa eyekrponoizna EP-2:

1 — mada 3 BUMUKauaMH JIONIOMDKHHX KiT; 2 — mada 3 naHeuIo
ynpasiiHHS Ta peryistopoM THcky AK-11b; 3 — mada 3 migcuiroadem,
nepenaBadeM i OJIOKOM KMBJIEHHS pajiocTaHuii; 4 — mada 3 pene, naHeTo
omayeHHs Ta BEHTWHLI; 5 — mada 3 amaparaMM JIOKOMOTHBHOI
curHaiizauii; 6 — mwada s oxAry JOKOMOTHUBHOI Opuraau; 7 — mada 3
peiikamMu 1J1sl MiIXKBaroHHUX 3’ €JJHAHb.

KokHa cekmisi eNeKTPUYHOTO JIOKOMOTHBA 3aBXXIHM 3abe3redcHa
MIHIMYM OJHHM KOMIIPECOPOM, MO0 HAIIOBHUTH CTHCHYTHUM TOBITPAM
TOJIOBHI pe3epByapH, a BK€ BiI HHX 3a0e3NeYyUTH pPOOOTYy CHCTEM
KepyBaHHS THEBMATHYHUM Ta TAIbMIBHIM OOJIaTHAHHSM.

Komrmpecop noBuHEH HaJiifHO NpamoBaTH y OyAb SIKMX yMOBax, y
TOMY YHCIIi Ha TIpCBKHX 3aTSDKHHX CITyCKax, Jie Ha IepLIOMY Micli CTOITh
MMUTaHHS Oe3MeKH PyXy, IO y CBOIO Uepry 3aJeXHTh BiJ CpaBHOI poOOTH
ITHEBMaTUYHOI CHCTEMH, KOHTPOJIIO THCKY Ta KiJIbKOCTI CTUCIIOTO TTOBITPSL.
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Puc. 2. Kommnpecop EK-7b enexrponoizna EP-2

Ha enexTpomoizgax mocTtiiiHOTO cTpymMy ycix cepiit  EP-2
TpamuIifHO BHUKOpUCTOBYeThess kommpecop EK-7b  (puc. 2), sxwid
pO3TallIOBY€EThCS ~ IiJl BaroHOM pa3oM 3 IHIIMM ITHEBMAaTUYHHM
00J1aTHAHHSM, 1[0 HABEJICHO Ha pUC. 3.
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Puc. 3. PosrtamyBaHHS oOnagHAaHHS I TOJOBHHUM BaroHOM
enekTponoizaa EP-2:

1 — ypiBHIOIOUHI pe3epByap; 2 — CBUCTOK; 3 — TH(OH;

4 — akymyJsiTopHa Oartapest; 5 — po3eTka; 6 — QuIBTP;

7 — xamepa 3 KoHTakTopamu; 8 — komnpecop EK-7b; 9 — dinbp;

10 — macnoBignineHuk; 11 — ronoBHi pesepByapu; 12 — 3amacHui
pe3epByap; 13 — eneKTpOnoBITPOPO3NOIITHHHK;

14 — mOBITPOPO3MOIUTLHUK; 15 —TadbMiBHUHN IHTIHIP
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VY naniif po6oTi pO3rIsIIAIOTECS MOAEPHI30BaH1 enekTponoizau EP-2
Nel231 Ta Nel340, sxi Ha JIbBIBCHKiM 3aJli3HUII BUKOPHCTOBYETHCS Ha
JIANIeKUX pelicax, 1o MpoJisiraloTh yepe3 Kapnarcekuii nepesai.

Ockinbky, cami enekrponoizmu EP-2, a Takox iXHe 0oONamHAHHS,
BKe (Qi3MYHO 3acTapiii A HaiiiHoi poOoTH Ha TipchKill MicueBocti y 10-
TH BarOHHOMY BHKOHaHHI, OyJla IpOBEJeHa MOJICPHI3alis eIEKTPOTIOI3IIB 3
3aMiHOIO0 TpamuuiitHoro kommpecopa EK-7b Ha enekrpoBo3HMIT KOMIIpecop
KT-6.

®oro wMmoHTaxy xkommpecopa KT-6 B cimyxO6oBomy TamOypi
TOJIOBHOT'O BaroHa enekrpornoizaun EP-2 HaBeneHi Ha puCyHKY 4.
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Puc. 4. Posmimenns komnpecopa KT-6 B cimyxOoBomy TamOypi
TOJIOBHOIO BaroHa enexkrpomnoisau EP-2

Ha nanwit yac B MoTopBaroHHoMy jnerno JIbBiB PEMOHTYIOTH TLIBKH
komrpecop EK-7b. Pemontr kommpecopiB KT-6, siki BcTaHOBieHI Ha
MOJICpHI30BaHUX €JIEKTPOIoi3aax EP-2, BUKOHYBaJIH Ha
JIOKOMOTHBOPEMOHTHOMY 3aBOJI.

Ha Beck "ac peMOHTY eNeKTpOmoi3Iu He MPAIfolOTh 1 30UIBIIYIOTH
BUMYIIEHHH TIPOCTIH B J€MO, IO BHUMarae IOIIYKYy J/JOJaTKOBOTO
€JIeKTPOMoi3ia Uil MiAMIHH Ha MapmIpyTi Ta MPU3BOAWUTH 1O 3HAYHHUX
(iHAHCOBUX BTpaT.

BpaxoByooun akTyajabHICTH HPOOJIEMH, 3 METOI YIOCKOHAJICHHS
PEMOHTY  KOMIIPECOpPiB B  yMOBax MOTOPBaroHHOTO JIE0  HaMH
NPOTIOHY€ETHCSI OpraHi3allisi PEeMOHTY HOBOTO OOJNaJHaHHS MapajelibHO 3
ICHYIOUMM,  30KpeMa  BIPOBADKEHHS  PEMOHTHHX  MO3MLIH ISt
JIOKOMOTUBHHX KomIpecopiB Ty KT-6, 1110 1acTh MOXJIMBICTH CKOPOTUTH
4ac pEMOHTY KOMIIPECOPIB, 3MEHIIMTH Yac MPOCTOIO eJIEKTPOIIoi3a B AerO,
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32018 JUTH KOLITH B CAMOMY MOTOPBarOHHOMY JEIO, HE NEpepaxoByIOYH
X 3a pEeMOHT Ha JIOKOMOTHBOPEMOHTHI 3aBOJIH.

JUis  1poro  HaMHM  NPOAHATI30BAaHO HOPMH  KPECISIPCBKUX 1
OpaxkyBaJIbHUX PO3MIpIB Ta OCHOBHI HECIIPAaBHOCTI KOMIIPECOPIB, OI[IHEHO
NPUYMHY iX BHHUKHEHHS, PO3POOJIEHO TEXHOJIOTII0 OYUCTKU Ta PEMOHTY
komnpecopiB KT-6.

VY 3B'13Ky 3 BBEACHHSIM IOJATKOBOI peMOHTHOI mo3umii npu [1P-3 B
MOTOPBaroHHOMY J€[I0 MM BH3HAUWIH IpOrpaMy PpEMOHTY Ta IITaT
MPaLiBHUKIB 301IBIIICHOTO aBTOTAIEMIBHOTO BiIiIJICHHS.

TakoX pO3MIAHYTI THTAaHHI OXOPOHM TIpami TIPH PEMOHTI
KOMIIPECOPIB B YMOBaX MOTOPBAarOHHOTO JIEIIO.

Ha wHamy 1ymKy, 3anporoHOBaHI 3axoJIy HalpaBlieHi Ha
YIOCKOHAJICHHS PEMOHTY KOMITPECOPIB MOJICPHI30BAaHHUX CIICKTPOIOI3IiB B
YMOBax MOTOPBAroHHOTO JIETIO, 1[0 3HAYHO MOKPAIIUTH SIKICTh TEXHIYHOTO
00CITyrOBYBaHHS 1 PEMOHTY PYXOMOIO CKJaay Ta MiABHIIUTH PiBEHb HOTO
0e3MmeYHo1 eKCIUTyaTallii.
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HAYKOBI IIIXOIU 10 YIOCKOHAJIEHHS ITPOLIECY
MNEPEBE3EHHS BAHTAXKIB IO KPAIH
€BPOIEMCBHKOI'O COIO3Y

Baynina I.C., Boromasosa I'.€.
Vrpainucoxuil deporcasnuii ynisepcumem 3ani3HUYHO20 MPAHCIOPILY

Jlo moBHOMacmITaOHOTO BTOPTHEHHS Ha TEPUTOPil0 YKpaiHM MOHAL
60 % yKpaiHCBKOTO €KCHOPTY 3AIHCHIOBAIOCS Yepe3 MOPChKi nopTH. OnHak
y 2022 poui nocradaHHs OITBIIOCTI YKPailHCHKHAX BaHTaXIB OyJI0 IepepBaHO
yepes Onmokany ykpaiHChKux moptiB. IIpoTte Ykpaini 3a MATPUMKH MiKHa-
POJHUX OpTraHi3alliil BajIoCs BiTHOBUTH MEPCBE3CHHS BAHTAXIB, 3MiHUBIIIH
IIPU LIOMY JIOTICTHYHUI MapmipyT y Oik €Bponeiicbkoro Coro3y. 3HauHHUN
BaHTAXXOIIOTIK 3 YKpaiHU NpsIMYy€E 0 HAHOIMKIMX KpaiH, 10 MalOTh BUXOAN
JI0O MOPCHKOI HaBirarfii, OCKiIbKH I1¢ HAWKOPOTIII MapIIPYTH Ta, BIAMOBIIHO,
HaliJe1eBIIi.

3HauHy YacTKy BaHTaXIB, IO NEPEBO3SATHCS B HANPSMKY 3aXiJHHX
KOpJIOHIB 710 KpaiH €Bporneiicbkoro Coro3y abo TpaH3UTOM IO iX TepUTOpii
CKJIaJIal0Th HaBaJIOUHI BaHTaxi. [IepeBe3eHHs TAKUX BaHTAXIB, K MPaBHUIIO,
OpTaHi30BYEThCA Y CKJIAJi MAapIIPYTHHUX MOI3iB, OCKUIEKH BEIUKUI 00CST
HaBaHTAXXECHH T03BOJISIE HAKOIIMYYBAaTH IOBHOCOCTaBHI moi3nu. Kpim Toro,
MiABUICHAS MapIIpyTH3allii MepeBe3eHb — OAWH i3 CIIOCOO0IB MiIBUIICHHS
MIPOAYKTUBHOCTI BaroHiB. e moB’s3aH0 31 3BUILHEHHSAM Bi MepepoOKH Mi-
HIMYM OJIHi€i TEXHIYHO1 CTaHIlii, 3aBAIKA YOMY IMiABUIIYETHCS TPaH3UT-
HICTh TIO13I0MIOTOKIB, 301JIBITY€THCS MIBUAKICTH 1X TIEPECYBaHHS.

Ha cporoaHi 3ayi3HNYHI TEpeBE3CHHS BaHTaXXiB MapIIpyTaMH Ta Ba-
TOHHUMH BIANIPaBKaMH 3/1HCHIOIOTBCS «3a TOTOBHICTIO», 11O JIO3BOJISIE Tie-
peBe3TH OinmbIInii 00CIT BaHTaXIB MEPEKEI0, a TAKOXK 3a/iATH BEIUKY KiJlb-
KICTh MaJIONOTY>KHHX CTaHIIH HaBaHTaXeHHs. [IpoTe, Mpyu bOMY 3MEHIIY-
€THCSl POTHO30BAHICTh TOYHOTO TEPMiHY JOCTaBKH BaroHiB J0 KOPIOHY
JUTA TIepeiadi BaHTaXiB 3 KOJIT mUpUHOK 1520 MM Ha €BpPOIEHCHKY KOO
mupuHoto 1435 mm. Came 1ie yCKJIagHIOE IPOLEC BUKOHAHHS NIEPEBE3EHb Y
Kkpainu €Bponeiicbkoro Coro3y, TOMY, II0 €BPONEHCHKI BaHTaXKHI TOI31H
CHIAYIOTH 32 (PIKCOBAaHMM PO3KIaAOM. Y 3B’SI3KY 3 IIMM 1HO3EMHUH IepeBi3-
HUK Ha KOPJIOHI IpHiiMae BaHTaXi 3a CBOIM y3TO/PKEHHM IUTAHOM BiIIOBiA-
HO 70 po3kiany pyxy moiznis. [Iporte, AT «Ykp3ami3HHIID HE Mae MOXKIIH-
BOCTI MiJBOJAWTH A0 KOPIOHY BaroHH B HEOOXiMHWH dac, y 3B’S3Ky 3 9UM,
30UTBITYEThCA HYac MPOCTOI0 BaroHiB Ha MPUKOPIOHHUX IIepenaBaJIbHUX
CTaHIIAX Ta MiIX0maxX A0 HUX, IO BeJe N0 IIiJIBHIICHHS BUTPAT 3aJTi3HHIIL.
UYitka opranizamis poOOTH 3aJi3HUIb CyMDKHHUX KpaiH 3a0e3rmeunTs A yK-
paiHCBKOT 3aii3HMLI OUIBII CIPUATIMBI YMOBH ISl 3aJIy4EeHHs J0aTKOBUX
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00csIriB ekcrnopTHO-iMIopTHUX BaHTaxiB [1]. Tomy mis BupilneHHS 3a3Ha-
4YeHOoi NMpoOIeMH NPOINOHYETHCS 3/IMCHIOBATH OpraHizaliio NpsMyBaHHS
MapIIpyTHUX MOI3/IB IIPH JOTPUMaHHI (ikcoBaHOTO po3kiany. Taky cucre-
My Oprasizauii nporecy NnepeBe3eHHs] BAHTaXKIB JIOLIIFHO BUKOPHCTOBYBa-
TH IIpU cTaOUIBHUX 00Csrax HaBaHTa)KEHHS Ha CTAHIISX BIIIpaBICHHS Ha-
BaHTAKCHOTO MapmipyTy. 3i 30iNBIICHHSM BaroHiB, IO 3aMisgHI B IepeBe-
3€HHI BaHTaXIiB 3a PO3KIAJOM PyXy MapUIpyTHHUX IIOI3/iB, BIATIOBITHO IO
IOCTiKeHHS [2], B eleMeHTi 00iry BaroHa — ImpocTiii BaroHa Ha TEXHITHUX
CTaHIIAX — JI03BOJIIE 3HAYHO CKOPOTHUTH 3arallbHUH 00ir BaroHa. IcHye 3Ha-
YHUI MTO3UTUBHUH BIUIMB JAHOI TEXHOJOTI] TAKOX Ha CKOPOYECHHS IPOCTOIO
BaroHa ITii BAHTQ)KHIMH OTEPaLisMH.

3a Takux yMOB c(hOpMOBaHO MOJEIb CTOXAaCTHYHOTO MPOrPaMyBaHHs
3 ONTHMI3AI[€I0 TEXHOJIOTII IUIAaHYBaHHS MPOIECY MEPEeBE3CHHS] BaHTAXKIB
MaplIpyTaMy IpH JOTPUMAaHHI (iKCOBAaHOTO PO3KIIany, sKa Haaae MOXKIIH-
BICTh paliOHAIFHO YNPAaBJISATH MEPEBI3HUM IpoliecoM. B sikocTi kpurtepito
ONTHUMI3AIlil BpaXOBaHO CKCILIyaTalliiiHi BUTPATH, 1[0 BUHUKAIOTH Y IPOIeci
(opMyBaHHS Ta NPSAMYBaHHS MaplIpyTHOTO 11013112 10 KpaiH €Bporneiichko-
ro Corozy. Po3pobiiena Mozenp BpaxoBye HMOBIpHICHHA XapakTep dacy ¢o-
PMYBaHHs COCTaBy MapHIPYTHOTO I10i3/[a HA CTAaHIII] HABAHTAXEHHS, 10 -
JUISiTa€ HOPMaJIbHOMY 3aKOHY posmnoainy. s 3abe3rnedeHHs NMpakTHYHOL
peaiizamii MoJelli BpaXOBaHO TEXHOJOTIYHI Ta HOPMATHBHI YMOBH, IIIO Bi-
no0pakeHi B cucTeMi 0OMeXeHb. BUKOpHCTaHHS 3aIIpOIIOHOBAHOI TEXHOJIO-
Til JO3BOJUTH 3HAYHO IOKPALTUTH BUPOOHMYI MOKa3HUKU AT «YKp3amizHu-
151», T0OTO 3a0€3MeYUTh BUKITIOUEHHSI 0OpOOKH BaroHiB y Mpolieci nepese-
3€HHS, 3MEHIIIEHHS Jacy O0iry BaHTa)XKHOTO BaroHa, ONTHMI3alilo MPoIecy
IUTaHyBaHHS TIEPEBE3CHHS HABAJIOYHWX BaHTaXIiB, a TaKOX 301TbIICHHS
MPOTHO30BaHOCTI Yacy MepeTHHY BaroHOM KOp/OHY. Taky MoJenb JOiIBHO
IHTETpyBaTH 10 aBTOMaTH30BaHHUX CHCTEM YIIPABIIHHA BCiX yYacCHHKIB IIe-
PEBI3HOTO TIpoIIECY.

st 3a0e3nedeHHs e(peKTUBHOI JiSUIBHOCTI Ta KOMIUIEKCHOTO PO3BH-
TKy 3aJTi3HWYHOI rayy3i HeoOXiJJHO BPaxOBYBaTH II€BHI (haKTOpH, IO BIUIU-
BalOTh Ha TpaHCHOPTHI onepauii [3]. ¥ npoueci nepeBe3eHHsT BaHTaXiB MO-
KYThb BUHHKATH 3aTPUMKH Ha Pi3HHUX HOTO CTanisx, siki HEOOX1HO BPaxoBy-
BaTy IpH IUIaHYBaHHI MapUIPyTy Y MDKHapOJAHOMY CHOJIy4YeHHi 3a (ikcoBa-
HHUM PO3KJIaJ0M. BcTaHOBICHO BEMMYMHY 3aTPHMKH, IO BIUIMBA€E HA CBOE-
YaCHICTh MPHUOYTTS MapIIPYTHOTO IMOI3/1a 0 3aXiAHOTO KOPIOHY VIS Tepe-
Jadi HaBaJIOYHOTO BaHTAXy iHO3EMHOMY IepeBi3HMKY. Ha BemmuuHy 3aTpu-
MKH BIUTUBAE PAJ HE3AJIECKHHUX IMapaMeTpiB, TOMY [UIA il BU3HAYECHHS 3aCTO-
COBaHO METOAN HEUITKOI JIOTiKH. BpaxyBaHHS HaHHX MPO 3aTPUMKH, BUKIIH-
KaHUX BUHUKHEHHSM 3001B IIPH TPAHCIIOPTYBaHHI, JO3BOJIUTH OOMEKHUTH X
BIUIMB Ha IEPEBI3HMI NPOLEC 32 PAXyHOK PaHHBOTO IOINEPEIDKEHHS Ta NPU
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IUIAaHYBaHHI HaJacTh MOMJIMBICTH 3aKJIaJaTH PEe3epBH Hacy Ha MapLIpyTi
BaHTAXKHUX T10T3/1iB, III0 PYXaIOTHCS 3a (PIKCOBAHUM PO3KJIIAJIOM.

Jliteparypa:

1. Baymina I.C., dinyx I1.0., Kapnam A.M., ®enopnsik [.I. Yiockonanenns rexHo-
norii (yHKIIOHYBaHHS MEPEBaHTAKYBAILHOTO KOMIUIEKCY IIPHKOPAOHHOI Iepe-
BaHTAXYBaJIbHOI CTaHIil. 30ipHUK HAayKOBHX Mpalb YKPaiHCBKOTO NEpKABHOTO
yHIBepcHUTeTy 3ami3Hu4dHOro tpadcmoprty. 2016. Bum. 162. C. 182-189.
https://doi.org/10.18664/1994-7852.162.2016.78448

2. Prokhorchenko, A., Kravchenko, M., & Gurin, D. JlocnimKeHHs BIUITUBY TEXHO-
Jorii IepeBe3eHb BaHTAXIB 3a PO3KIAZOM PyXy Ha MAaKPOIOKAa3HUKH 3aJTi3HHY-
Hoi cuctemu Ykpainu. 36ipauk HaykoBux npans JAYIT. Cepis «TpancnoprHi cu-
cremu 1 TexHomori». 2020. 36, C. 184-198. URL: https://doi.org/10.32703/2617-
9040-2020-36-19.

3. Baulina H., Bohomazova H., Prodashchuk S. Technological proposal for the
attention of the risk in the management of the work of a railway station with a
port. Revista de la Universidad del Zulia, 2023. 14 (39), P. 400-414.
http://dx.doi.org/10.46925//rdluz.39.22

CYYACHI TEHAEHIIIT BAKOPUCTAHHS KJIITUHHAX
ABTOMATIB Y CTOXACTUYHOMY MOJIEJTIOBAHHI
TPAHCIIOPTHHUX ITIOTOKIB

l'anxkeen JI.1.
JIBH3 «IIpuazoscokutl 0epicasHuil mexHiuHUl YHIGepcumenmy

CroxacTH4YHI MOZIEJi TPAHCIIOPTHOTO MOTOKY BUKOPHUCTOBYIOTHCS IS
aHaNli3y Ta NPOTHO3YBAaHHS IOBENIHKA CHUCTEM, € TPHUCYTHI BHUITAKOBI
(memporro3oBani) mponecu. CToXacTHYHE MOICIIOBAHHS TPAHCIIOPTHHX
MTOTOKIB 3a JOTIOMOTO0 KIIITHHHUX aBToMariB (cellular automata — CA) €
MEPEAOBUM METOJOM Y IOCTIKECHHI CKIATHUX CHCTEM, SKHHA IO3BOJISIE
BIITBOPIOBAaTH JMHAMIKy Ta Bapia0eibHICTh peasbHOrO  Tpadiky.
BukopuCTaHHS CTOXaCTMYHMX KOMIIOHEHTIB y KIITHHHHX aBTOMAaTax
JI03BOJIsIE  IMITyBaTH HemepeabadyBaHi 3MIHM y TOBEIIHII BOJIiB,
GuykTyanii y TpPaHCIOPTHUX IOTOKaX, a TaKOX PI3HOMAHITHI 30BHIIIHI
BIUIMBH, TaKi SK METEOpOJIOTiUHi YMOBH, COLIOIOJITHYHE CEpElIOBHIIE,
100ampHi cTaHu Tomo. OCHOBHI aCIEKTH CTOXaCTUYHOTO MOJICIIOBAaHHS Y
CA BKJIIOYAIOTD:
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1. Ininianizaniro MpoCcTopy — OMMC 3arajJbHOTO CEPEAOBHIIA
MOJIEJTIOBAHHS, TPEJCTABICHOTO CITKOI0 YM CHCTEMOIO CITOK y IOTpPiOHIH
PO3MIipHOCTI.

2. Inimianizanio CTaHIB KIITHH — BU3HAYEHHS IIOYATKOBHUX
YMOB JUIsl KOKHOT KJIITMHM, IIO0 MOXE BiJoOpakaTH HasBHICTH abo
BiJICYTHICTB TpaHCTIOpTHOTO 3aco0y (T3), meBHi HOro BIACTHBOCTI.

3. [IpaBuna mepexoqy — 3aJEKHOCTI, 30KpeMa, MpsiMi Ta
HMOBIpHICHI, SIKi BU3HAYAIOTh JHHAMIKY 3MiH CTaHIB KJIITHH 3 YpaxXyBaHHIM
MOTIEPETHBOTO CTaHy Ta CTaHiB CyCiTHIX KIITHH.

4. BumnaaxoBi 30ypeHHST — BeIeHHS HEPOTHO30BaHHUX MO,
SKi MOXYTh BIUIMBaTH Ha CTaH KIITHHH 3 TIEBHOIO BipOTiIHICTIO,
HAaIPUKJIa]], PalTOBI MaHEBPHU BOJIIB 200 3MiHHU B JOPOXKHIX yMOBaX.

5. I'paHudHi YMOBM — BCTAHOBICHHS OOMEKEHb Ha Kpasx
MOJIEJTIOBaHHs, 0 MOXYTh BiATBOptoBaTH B’i31 T3 y cuctemy ado BHUi3X 3
Hel.

CyuacHi JOCHIDKECHHS B Taiy3i CTOXacTHYHOro MomenmtoBaHHsS CA
30CEPEKYIOTBCSA Ha PO3pOOIl OiIBII TOYHHX Ta PEATICTHYHHX MOJICICH,
SIKI MOXKYTh BpPaxOBYBAaTH IIMPOKHH CHEKTp (DakTOpiB Ta iX B3aEMOMIH.
Posrisnatoreess Moneni 3 pIi3HAMH THNAMU  aANTUBHOTO  YIPaBIIiHHS
MOTOKaMH W aJTOPUTMAaMM  ONEPATHBHOTO II€PEpO3MOALTY, IIHPOKO
BHUKOPHCTOBYIOTBCS MOAYII aKTyami3amii auHaMikk. Hampukmam, craio
MOXJIMBUM CTBOPEHHS JOCTAaTHHO CKJIAJHHX TPAHCIOPTHUX CHCTEM Ha
OCHOBI IMIpaBHWJa €BOJIIOLII KIITHHHHUX aBTOMariB — mpaBuira Ne 184
Bonegppamy. Ha Binminy Bix xnacuunoi mozeni Harens-IlpexenGepra, sxa,
y pa3i NOpudHATTI MakCUMajdbHOI MBHAKOCTI sSK 1 1 ¥MOBIpHOCTI
BUIIAJIKOBOrO0 rainbMyBaHHS sk (0, 3BOAMTBCS 10 KIACHMYHOI MOJeli
Bonsgpamy, HoBI Mozeni CA BpaxoByIOTh €(pEKTH CIIOBIIBHEHOTO CTapTy Ta
IHOUBiqyanbHi ocoOmmBOCTI BOMiHHSA. OCHOBHI CTOXaCTHYHI TpaBUiIa
nepexony KITHH MOXXYTh OyTH (pOopMati3oBaHi sK:

a) mIs pyxXy BIepen — aBTOMOOINb B KIITHHI [ pyXaeTbcs BIIEpEn,
SKmo KiitmHa i+1 TopoxHs, 3 HMoBipHicTIo 1-p. MMoBipHicTh
BHITAJIKOBOTO TajJbMyBaHHS Oyle 3MIHIOBAaTUCh B 3aJEKHOCTI  Bifg
TUHAMIYHOTO rabapuTy, To0TO:

S+l — ['J.. ifsf=0As'_, =1Arand(p) = pp + k - exp(—ad)
: 0, otherwise
ze Py — 6a3oBa MOBIPHICTH T'aJIbMYyBaHHS;

k — xoe(irieHT IHTEHCUBHOCTI;
a — KoediIlieHT 3aeXHOCTI BiJl BiICTaHi,
d — BiACTaHb JI0 MOTEPESIHLOI0 aBTOMOOLIIS,
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0) Uil TPHUCKOPEHHS 3 YypaxyBaHHSAM HNCHX0(]i310JIOrYHUX
0co0mMBOCTEN BOJIA:

R {1. ifsf=1Asl, = 0Arand(p) = g, + Bi(m:5 = A)
, :

sk, otherwise

e qo — 6a30Ba HMOBIPHICTh TPHCKOPEHHST;

fi — xoedimieHT BpaXyBaHHS 1HIUBIAyaIbHIX 0COOIMBOCTEH BOII;

w:S—A — moniTHKa BOMIHHS, IO BKIIOYAaE CTaHU Ha A0po3i (S) Ta
MOJKJTMBI JTii BOAisI MPYU BUHUKHEHHI TICBHUX CTaHiB (A);

B) Ui CHOBUTRHEHOTO CTapTy 3 ypaxyBaHHAM JOPOXHIX 1
METECOPOJIOTIYHUX YMOB:

s = {1' ifsf =0 AsL, = LArand(®) > +vf(e)

sk, otherwise

ne o — 6a30Ba HMOBIPHICTb 3aTPUMKHU CTapTY;

y — KOeIIi€HT BIUIMBY TOPOXKHIX YMOB;

f(c) — ¢yHKUig, WO omMcye AOPOXKHI YMOBH (HANpUKIIAJ,

CTaH IOKPUTTS, PIBEHb Ta XapaKkTep OIlaJliB, CHIIy Ta HAIlpsIM BITPY).

[HIIMM MepCHeKTUBHUM HANPSIMOM € CTBOpPEHHs ctoXxacTuuHux CA-
MojieIel 3 MOJISIPU30BAHUMH KJIaCTepaMH, TOOTO PI3HOPITHMMH TpyIIaMH,
eIEMEHTH SIKMX 3MillaHi Ta TOOIYHO BIUIMBAIOTH OAMH Ha OJHOTO.
Oco0nMBO LIHHUM TaKUH MiAXiA € Ul aHalli3y B3aeMOpii TPaHCIIOPTHOTO
MOTOKY 3 IIIOXiAHUM. HacTymHUM JIOTIYHHUM  €TalloM  PO3BUTKY
croxacTnuyHux CA € BIPOBAaDKEHHS «HEUITKUX KIITHHHUX aBTOMATiB»
(fuzzy cellular automata — FCA). [esxi 3 HUX MOXyTh OyTH IOMOBHEHI
AJITOPUTMAaMH MaIlIMHHOTO Ta IIMOOKOr0 HaBYaHHS YH iHIIMMH CKJIAQJ0BUMHU
Al-TexHOMNOTIH.

Jns  omiHKM  eQeKTHBHOCTI  croxacTHuHHMX  Momenedt CA
BUKOPUCTOBYIOThCS Pi3HI METOAMKH, BKIIIOYAIOYHM KIUIBKICHY OIIHKY 32
JTOTIOMOTOI0 XapaKTEPUCTHK, IO 3aJeKaTh BiJ] PEICBAaHTHOCTI CKIIAJIOBUX
(dyHIaMeHTaNbHOI JiarpaMy TPAaHCHOPTHOTO TOTOKY, Ta SIKICHY OLHKY Ha
OCHOBI BaroBux koedimieHTis. J[BifiuacTuii miaxiz J03BOJSE aHATI3yBaTH Ta
MOpPIBHIOBaTH pi3Hi cueHapii Ta crparerii ympaBmiHHS Tpadikom uist
MOUIYKY HaMKpalle HTPUCTOCOBAHOTO JO KOHKPETHHX YMOB peajbHOI
BYJMYHO-IOPOXKHBOI ~ Mepexi. 3acTocyBaHHs croxactuyaux CA B
MOJICITIOBAaHHI TPAHCHOPTHUX MOTOKIB BIIKPHUBAE HOBI MOMJIIMBOCTI IS
PO3YMiHHS Ta ONTHUMi3alii TPAHCHOPTHUX CHCTEM, a TAKOXK IJIS PO3POOKH
e(DeKTUBHUX CTpATeTii yIpaBIiHHS TpadiKoM.
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BUKOPUCTAHHA HITYYHOI'O IHTEJIEKTY B ITPOLECI
MOJAEJIOBAHHSA CYYACHUX TPAHCIIOPTHO-
JIOI'ICTUYHUX CUCTEM

HertspeoBa JI.M., Bakynenko 10.B., Mipomnukos B.B.
THonmascokuii depoicagruii azpapruli yHieepcumem
Cxionoykpaincokuii Hayionanbhull ynisepcumem imeni Bonooumupa /lans

Texnosoriuni iHHOBawii, Taki sk InTepuer peueir (IoT), mryunuit
intenekt (ILI), Benuki nani (Big Data) Ta 6mokueiin (posnojinena 6asa na-
HUX) 37aTHI 3HAYHO BIUIMBATH Ha CCKTHUBHICThH 1 HAJIHHICTh JIOTICTHYHUX
npoueciB. 3 mo3uwii X BUKOPUCTaHHS 0coOJIMBa yBara NMpHIUISETHCS MH-
TaHHIM ONTHMI3alii MapuIpyTiB, aBTOMATH3AIIi1 CKIIaJCHKIX OTepamii, Bia-
CTEe)KEHHSI BAaHTAXIB B PEXKHMI pEaNbHOTO Jacy Ta 3a0e3MeYeHHI0 CTIHKOCTI
cxeM nocradaHHsa. [Ipolec aHamisy NMOTOYHMX BUKIIUKIB Ta IEPCIEKTHB
BIPOBAJDKCHHS IHTETPOBAaHUX TPAHCIIOPTHO-JIOTICTUYHHX CUCTEM, IO 31aT-
HI ajanTyBaTHCs 10 MIiHIMBHX YMOB PHHKY Ta BHUMOT CIIO)KMBadYiB, Hpel-
CTaBJIEHO BUKOPHMCTAHHSIM QITOPUTMIB MAIIMHHOTO HaBYaHHs JUIsl po3pa-
XYHKY ONTHMaJIbHUX MapLIPyTiB 3 ypaxyBaHHsIM Tpadiky, JOPOKHIX YMOB
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Ta 0OMeKeHb Ha BaHTaxi [1, 2]. [eHeTHYHI aJrOpUTMHU Ta METOIU POIO Yac-
tok (PSO) nonomararoTe 3HaXOAWTH HAaWKpalli MapIIpyTH JUIs MiHiMi3awii
BUTpAT 1 4acy JOCTaBKM IIPH IOLIYKY ONTHMAJIBHHX DIlIeHb y BEJIHKHX 1
JMHAMIYHUX CUCTEMaX.

OnrtuMmizaniss TPAaHCIIOPTHUX MAapHIPYTIB € KIIOUYOBHM aCIEKTOM
e(eKTUBHOI JIOTICTHKH. BHKOpPHCTAaHHA INTYYHOTO IHTEIEKTY TUTS
PO3B’sI3aHHSA i€l 3a/1adi JO3BOJISIE 3HAYHO 3MEHIIIUTH BUTPATH, IIOKPAIUTH
Yac JTOCTaBKH 1 MiIBUIOUTH 3araibHy €(QeKTHBHICTH JIOTICTHYHHUX OIepa-
wiit [2].

Buxopucranssa [oT, mTy4HOrO iHTENEKTY, HEHPOHHUX MEPEK VIS
MOHITOPHHTY BaHTaXIiB i TPAHCIIOPTHUX 3ac00iB B peKUMi PEaTbHOTO Yacy,
aHaJi3y Ce30HHHMX TECHIEHIIH Ta iHIWKX (akTopiB, IO BIUIMBAIOTH HA IO-
IIUT, JI03BOJISIIOTH BUKOPUCTOBYBATH CHCTEMH KOMITIOTEPHOTO 30pY Ta Me-
TOJIW MAIIMHHOTO HABYAHHS 3aBISIKH OTPHUMAaHHIO, 00pOOIli Ta CUHTE3Y Ja-
HHUX 3 CEHCOPIB, JATYMKIB, IHTEPAKTUBHHUX KapT i JAIIOOpIiB AJsl BiacTe-
JKEHHsI MapuIpyTiB i eeKTUBHOCTI TocTaBku. Bei 1i mpoueaypu, 3acobu ta
METOJM BUKOPUCTOBYIOTBCS JIJIsS TPOTHO3YBAHHS MOKJIMBUX 3aTPHUMOK, OII-
TUMI3aIil JOTiICTUYHUX OMEpAaIliif, IS MiIBUMICHHS TOYHOCTI 1 IIBHIKOCTI
CKJIaJICBKUX OTlepamniil Ta yMOB 30epiraHHs ToBapiB abo MaTepiaib.

Hanpuknan, komnaHis, Mo 3aiiMaeTbCsi JOCTaBKOIO TOBAPIB, CTHKa-
€ThCs 3 TMPOOIEMOI0 ONMTUMI3alii MapIIPyTiB CBOIX TPAHCIIOPTHHUX 3ac00iB
JUTA MiHIMI3aIil 3aranbHOi BiJICTaHi, BUTPAT HA TAJHBO i Yacy JOCTAaBKH.
Tpaguuiiiai MeToan omTHUMIi3allii HE MOXYTh €(EeKTHBHO BPAaXOBYBaTH M-
HaMiuHi 3MiHH, Taki SK Tpadik, MOTOAHI YMOBH Ta iHIII ¢akTopu. Bapto
BIIPOBAKyBaTu iHCTpyMeHTapii LI s anamizy ta 300py JaHHX, 3 BUKO-
PHUCTaHHSIM TPAIULIHHUX MaTeMaTHYHHX METOJIB Ta MOJEJNeH JUIs TpaHC-
MTOPTHO-JIOTICTUIHHUX CHCTEM, a CaMe:

1. Teopis rpadiB i MepeReBUH aHAITI3 JJIST MOJICIIOBAHHS TPAHCIIOP-
THHUX MEPEXK, JI¢ BEPIINHH MPECTaBIIOTH BY3/IH (IIOPTH, CKIaH), a pedpa
— Tpa”cnopTHi mwisixu [3]. [ monryky HaHKOpOTIIMX MUISXiB BUKOPHCTO-
ByeTbes anroput™ Dijkstra abo iioro momudikamiss A* mis omrumizarii
MapHIpyTiB JJOCTaBKH.

2. BukopucraHHs METOIIB JIHIHHOTO MporpaMyBaHHS  JUIS
PO3B’s13aHHS 3a]1a4 PO3IOJIUTY BAaHTAXIB MK TPAHCIIOPTHUMH 3aCO0aMHU.

3. Po3B’s13aHHs KIIaCUYHOT TPAHCHOPTHOI 3a7advi JUlsi MOJEIIOBAHHS
Ta ONTHMIi3alii IepeBe3eHh MiX IMyHKTaMH ITOCTAYaHHS 1 CHOXHBAHHA Ta
Teopii yepr (Mozeli depr Ha CKiajax i TepMiHajax: aHaji3 i omTUMizaris
00pOOKHM BaHTAXIB I 3MEHIICHHS 3aTPUMOK 1 MTiABUICHHS ¢(EeKTHBHOCTI
00CITyTOBYBaHHS).
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4. Anaii3 1 MporHo3yBaHHs JaHUX (MOJEINI YacOBUX PSJIiB: BUKOPHC-
TaHH ARIMA, HellpoHHUX Mepex Ul MPOTHO3YBaHHS MOMHUTY Ha TpaHC-
HIOPTHI MOCITYTH).

5. MamuHHe HaBYaHHA Ta IITYYHUI IHTEJEKT (INIMOMHHE HaBYAHHS
(Deep Learning)): BUKOpUCTaHHSI HEHPOHHUX MEPEX IS aHATI3y BEITHKHX
00csTiB MaHWX 1 BUSABIICHHS CKJIAIHUX IAaTEPHIB, IO BIUIMBAIOTH HAa MapIll-
pyTH3aIiio; KiacTepu3amis i KIacudikarlis s cerMeHTarlii pHHKIB 1 Kia-
cudikarii BaHTaxiB).

6. 'eneTnyHi anropuT™Mu (I ONTHUMI3AIlil CKIAIHHUX JIOTICTHIHUX
3a1a4, HallPUKJIIa1, MapIIPYTiB TPAHCIIOPTHHX 3aCO0iB).

7. ImiTanifini MoJeNi Ta areHTHO-OPIEHTOBaHE MOJIEIIOBaHHS (MO-
JICIIIOBaHHST B3a€MOJIii aBTOHOMHHMX areHTiB y TPaHCIOPTHO-JIOTICTHYHUX
cucTeMax).

KommaHisi, 110 3aiiMaEeThCsl TOCTABKOK MPOIYKTIB XapuyBaHHS 1 Ma€e
3Mory Ta Oa)kaHHsl BIIPOBAIUTH CHUCTEMY Ha OCHOBI IITYYHOTO IHTENIEKTY
JUIs ONTHMI3amii MapimpyTiB CBOIX TPAHCIIOPTHUX 3aCO0IB 3 BHKOPUCTaH-
HsaMm nanux 3 GPS-TpekepiB, MmereoposoriyHux AaHux, iHpopmauii mpo
Tpadik B peaJpbHOMY Yaci Ta iICTOPHYHI JaHi IpO 3aMOBJICHHS. 3a JOMOMO-
TOI0 TNIMOMHHMUX HEHPOHHMUX Mepex cucrema Ha ocHosi LI 3naTHa anamisy-
BaTH I 1aHi 1 MPOTHO3YBATH HAHKpAIli MapIIpyTH AJsI KOXKHOTO TPaHCIOP-
THOTO 3ac00y, 3MEHIIMBIIYM BUTPATH Ha NajauBo Ha ~20%, CKOPOTHBIIN Yac
JocTaBKU Ha ~15% 1 miABHIIHUTH 3aranbHy e(EKTUBHICTE JOTICTUIHUX OIIe-
pariii Ha ~25%.

BripoBapkeHHS IITYYHOTO iHTEIEKTY B TPAHCIIOPTHO-JIOTICTHYHI CH-
CTEeMH JTO3BOJISE€ 3HAYHO IMiIBUINUTH IX €(EKTUBHICTH, aJalTUBHICTh 1 Ha-
niftHicTh. BukopucTanHs cydacHuX metoniB i moaenei LI crnpuse omtmmi-
3aii JIOTICTHYHHX TMPOIECiB, 3MEHIICHHIO BUTPAT i TOKPAIIEHHIO 00CITyTO-
BYBaHHA KJITi€HTIiB. [IepCrIeKTHBY MOJANBIIIOTO PO3BUTKY BKIIOYAIOTH TIIHNO-
nry interpamnito I 3 iHmmMu TexHomorismMu, TakuMu sk [oT i Giok4eiH
[4], nnst cTBOpEHHS IHTENEKTyalbHUX 1 CTIHKUX JOTICTHYHUX Mepexk. B Toi
JKe Jac 1HTerpamisi CydacHHX MaTeMaTHYHHX METOJIB i TEXHOJIOTii 103BO-
JIsSi€ 3HAYHO TIOKPAIIUTH €(PEKTUBHICTh TPAHCIIOPTHO-JIOTICTUYHUX CHCTEM.
BuxopuctanHs iHHOBaliMHUX MiIXOIIB J0 MOJIEIIOBAaHHS, ONTHUMI3amii i
NIPOTHO3YBaHHs JI0TIOMarae BUPIIIyBaTH CKJIQJAHI 3aad4i 1 aganTyBaTucs 10
JMHAMIYHUX YMOB PHUHKY, 1110 CIPHSIE CTAJIOMY PO3BHUTKY JOTICTHYHUX MPO-
1eciB 1 3a0e31e4eHHI0 KOHKYPEHTOCIIPOMOXKHOCTI MiAIPUEMCTB.

BukopucTaHHS ITyYHOTO IHTENEKTY JUIsl ONTUMI3allii TpaHCIIOPTHUX
MapuIpyTiB JJO3BOJISIE KOMIIAHIsIM 3HAYHO MiJBUIIUTH €(EKTUBHICTH JIOTiC-
TUYHUX OTepaliif, SMEHIIUTH BUTPATH 1 MOKPALIATH SIKICTh OOCIyrOByBaH-
Hs KmiedTiB. [HTerpamis I 3 cygyacHUME TexHOJOTIsIMEH 300py 1 aHAmizy
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JAHUX BIJKPHUBA€E HOBI MOXKIIMBOCTI JJIs JUHAMIYHOT 1 aJallTUBHOI MapIipy-
TH3allil B peaIbHOMY Yaci.
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IYHKTH KOHIEHTPAIIIi OFPOBKH NEPEBI3HUX
JOKYMEHTIB B KOHTEKCTI PEAJIIBAIIIT ITPOT'PAMUA
JIJIAKATAIIBALI 3ATIBHAYHUX BAHTAJKHUX MMEPEBE3EHD

3anapa B.M., bByBauaina A.lL., Aunartos I.C., lepuyk H.I.
Vxpaincoruii deporcasnuii ynigepcumem 3ani3HUYHO20 MPAHCHOPIMY

AT «YKp3ani3HHUID aKTUBHO TIPAIIOE HAJ OCYJIaCHEHHSIM TEXHOIIO-
TIYHUX TPOIECIB BaHTAXKHUX IEPEeBE3CHbB, NMPOJOBXKYE OUU(PPOBYBATH BaH-
Ta)XHy poOOTY: BBOAWUTH B €KCIUTyaTallil0 HOBHH MPOTPaMHHNA IPOIAYKT Mif-
cucremn ACK BII Y3-€ Ta HOBHil 3pyunmii cepBic depe3 cuctemy «AC
Kiient-Y3». AktuBHI npouecu iHdopmaru3zanii TEXHOJIOTIYHUX IPOLECIB
nepeBe3eHb Ha 3aJli3HNYHOMY TPAHCHOPTI BiJKPUBAIOTH HOBI MOXKJIMBOCTI
SIK JIJIs TIBUIICHHST €(DEKTUBHOCTI TEXHIYHOT €KCIUTyaTallil 3aIi3HHMIli, TaK 1
JUIsl TIZIBUIIEHHS PiBHS CEPBICY BaHTAXKOBJIACHUKIB - KOPUCTYBaUiB MOCIYT
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AT «Yxp3anizauis». OJQHIEI0 3 TaKKX HEPCIEKTHB CTajla MOXKJIUBICTB MPO-
BE/ICHHS KOHIIEHTpanii 00poOKH MepeBi3HUX JOKYMEHTIB Ha 3HAUHHUX MOJi-
roHax Mepexi 3 ctBopeHHAM [IyHKTIB KoHIEHTpawii 0OpoOKH mepeBiZHUX
nokymenTiB (ITKOITJ).

Sk BigomMo, 3a TpaauLidHOTrO (HMarnepoBOro) JOKYMEHTOOOIry
TOBapHi KOHTOPH (CaMe B HUX IPOBOAMINCH JOKYMEHTAIbHI 0()OpMIICHHS
NIEPEBE3CHb, 3 SBISUTICH BAaHTAXKOBJIACHUKM 3 JIOKYMEGHTAMH Ta JUIA
BUKOHAHHS MIANHKCIB y 3BITHUX HOKYMEHTaX) PO3MIIIAJINCh HA TEPUTOPIi
cTaHmii i, BIANOBITHO, HpPU MPOBEACHHI KOHIEHTpAIil BaHTAXHOI 1
KOMepIiitHOT poOOTH (YHKIIOHYBaIH BiAMOBIIHO IO POOOTH CTaHINI UM
3aKpUBAINCh Yy pa3i IIOBHOTO 3aKPUTTS MAaJOMISIbHOI CTaHmii Juis
BUKOHAHHS BAHTKHHUX OTEpaLlii.

HocsirHyTuii  piBeHb iH(opMaru3amii TEXHOJOTIYHUX MPOLECIB
3aJI3HUYHOTO TPaHCIOPTY YKpaiHH A€ MOXJIMBICTh CKOHIIEHTPYBaTH
00pOOKY MEepeBi3HUX JTOKYMEHTIB BAHTAXKHHUX CTAHI[IN 3HAYHOTO MOJIITOHY
B omnomy wicri — IIKOIIJ. Jlo TIKOII/] npukpimistoTs Bci JiHIMHI
CTaHIii MOJIroHy (SK MPaBUIO, KOJHUINHBOI JUPEKIli 3aTi3HUYHUX
MepeBe3eHb, BIAKPUTI 1O BHKOHAHHA BAHTAXHUX oreparii). ToOTo
TEXHOJIOTIYHO BaHTaXKHI OIeparii IpOBOIATECS SIK 1 paHime (Ha THX XXe
CTaHIISIX), @ X TOKyMeHTaJIbHEe 0(OPMIIEHHS BUKOHYETHCSI TEPUTOPIAIBHO
JUIIE B OIHOMY MICIli TONIrOHY. TEOpeTHYHO € BCi MOXKIHMBOCTI
CKOHIICHTPYBAaTH BCIO po0OTY 3 JOKYMCHTaJBHOTO OQOpPMIICHHS
BaHTAKHUX TepeBe3eHb B OMHOMY Micui (Hampukiaxa, B Kuesi) mis Bciei
3ai3HUNl YKpaiHu, IpoTe AOIUIBHIMINM BCe-TaKH € BapiaHT PO3MILICHHS
IIKOIIJI B perioHanpHUX (iMisgX HA TOJITOHI KOJHINHBOI JUPEKIIii
3ami3HMuHUX nepee3eHs ([H), amke iHKonM BHHHKae moTpeda y
BaHTAXXKOBJIACHHKA 0COOMCTO 3  sBUTHCH A0 [TKOIT/].

AT «YKp3aJi3HHUID HANOJETIIMBO TPAITIOE HAJl IiIBUIICHHSAM PiBHA
CepBiCy KOpUCTyBadiB Mociayr 3aimizHumi. Y rpyasi 2023 poky BBeJeHO B
eKCIUTyaTalito nporpamMHuii npoxaykt miacucremu ACK BII V3-€
«e.ITopran ¥Y3-Kapro» - €1uHuii eneKTpoHHUI MOpPTall 3 BAaHTAXKHUX Iepe-
Be3eHb. Bci nokyMmeHTH, sKi OQOpMIICHHI B €JIEKTPOHHOMY BHIJLIII 3
HakJIalaHHAM KBajidikoBanoi enextponnoi neuarku (KEII) B wiit cucrewmi,
BBAXAIOThCA IOpUANYHO 3HauuMuMH. «eIlopran Y3-Kapro» npusnauenuit
IUTA opraHizaiii B3aemoii 3aMoBHHKA TOCHyT Ta AT «YKp3adi3sHHID) Tix
gac opraHizailii TepeBe3eHb BaHTAXKIB 3aTi3HUYHUM TPAHCIOPTOM Ta
HaJaHH HITUX ITOCITYT, TIOB’ I3aHUMH 3 HUMH [ 1].

AT «Yxp3ani3HUI» MOCTIHHO MPOBOAUTH POOOTY IMIOAO YAOCKOHA-
nenHsa cuctemu «e.Ilopran Y3-Kaproy, axkuil Ha MOTOYHUIT MOMEHT Hajae
MOXJIMBICTH ()OPMYBaTH 3aMOBJICHHS Ha HaJaHHS OKPEMHUX IOCIYT 3 BaH-
Ta)XHUX MEPEBE3EHb, IX PO3MII 1 MOTOKCHHS B €IEKTPOHHOMY BHIVISAL,
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31iiCHIOBaTH O0(OPMIICHHS MEPEBI3HUX JOKYMEHTIB, I IIHCYBaTH NEPBUHHI
JIOKyMEHTH JJIsl IPOBEJICHHS! PO3paxyHKIiB 32 HaJaHi IMOCIYTH, BUKOPUCTO-
BYBATH I1HIII €JICKTPOHHI cepBicH, siKi OyAyTh aKTHBHHMH B JJaHOMY HOp-
tauti. Cucrema «e.Ilopran Y3-Kapro» n1o3Bosisie BUpIIMTH HACTYIIHI 3a/aui:
3abe3neueHHs 0OMiHy €JIEKTPOHHMMH JOKYMEHTaMH Ta JaHUMHU i3 KIIi€HTa-
MU B cepi HamaHHS MOCIYT 3 BaHTAXHHUX IEPEBE3CHb Ta IMOB’SI3aHUMH 3
HUMH; 3a0€3MEUCHHS €JUHOTO CEPE/IOBUINA OMNPAIIOBAHHS 1 ONEPATHBHOTO
30epiraHHs eNeKTPOHHUX TOKYMEHTIB Ta TaHUX KJIIEHTIB; BiJICTE)KEHHS CTa-
TyCy BUKOHAHHSI IIEPEBE3EHHS; ONTUMI3allis JFOJCHKUX Ta 3MEHILICHHS BUT-
paTHHUX pecypciB; MiHIMI3aIlis 9acy Ha MOMIYK JOKYMEHTIB 1 1X MPOXOKEH-
HJ MDK TIEpEBI3HUKOM Ta KIIIEHTOM; BUBEJCHHS HA SKICHO HOBHUH piBEHb
BiJTHOCHH M) MEPEBI3HUKOM 1 KIIIEHTOM.

«e.ITopran V3-Kapro» € anbTepHaTHBOIO BUKOPUCTaHHS IIPOrpam-
Hux npoaykTiB «AC Kiient-Y3» ta «MECIIJIAH». 3a3nauenuii noprain
JIO3BOJISIE BIIMOBHUTHUCH BiJl BAKOPHUCTAaHHs 3acTapinux cucreM «AC Kiient-
V3» i «kMECIIJIAH» (Hapasi BoHH (QyHKIIOHYIOTH IapajeibHo), sIKi B MO-
JlanbIIoMy He OyIyTh MIATPUMYBATHCh Ta IUIAHYETHCS BUBECTH 3 EKCILIya-
Tamii.

Posrmsremo peranpHime podorty ITKOITJ] IH-2 perionanpHOi (imii
«Ilinenna 3amizauiny. Hapasi kazanmii IIKOILJ] o6cmyroBye 71 mpukpi-
IUIeHy cTaHmiio (3 HuX 18 He ¢yHKHioHYIOTH (pudpoHTOBi). Ha periona-
meHIH imi giroTs me 2 [TKOII/, sxi TepuTopianbHo po3MimnieHi B M. IToi-
TaBa i M. Cymu.

3a mratauM posknagoMm B ITKOTI JIH-2 moxe Oytu 3anmisHo 40
areHTiB KOMEpLiHHUX, TOOTO CKOpOYEHA KUIBKICTh KOMEPUiHHHUX MpaliBHU-
kiB Ha moiironi JIH-2 He Menme, Hixk Ha 40 oquHUIG (MiCsI TEPCHABYAHHS
BOHU MOKYTb 3HU3UTH Ae(ILMT KaJpiB Ha perioHaNbHIN Qiii).

Bucoka konnentpanis ¢axisuis B I[IKOII/ no3Bonse iM akTUBHO
T ABHIYBATH CBiil mpodeciiiHmii piBeHb (SK y CHIIKYBaHHI MiXK CO0O0, TaK
1 IpU omepaTHBHOMY JOBeIeHHI iH(opMaIlii cTOCOBHO Oyab-sSKHX 3MiH B
TEXHOJIOTiT 0OpOOKH TEepeBi3HUX MTOKYMEHTIB TOIMIO), IO JO3BOJISIE HaqaBa-
TH BUCOKOSIKICHI ITOCTYTH JUTSI KOPUCTYBadiB MOCIYT B I[bOMY LIEHTPI.

B IIKOIIA JH-2 BuminseTbes Tpu HAPSMKHA POOOTH 3 00pOOKH I10-
KYMEHTIB: TIO BiITIpaBJICHHIO; 10 IPUOYTTIO; JOAATKOBI 300PH.

Ha pesxux immux ITKOIIJ] Taka creriams3alist Moxe i He 3afif0Ba-
THCS, TOOTO areHTH KOMEpLIiiHI He CHeniani3yloThCsl Ha BKA3aHUX HAIPsM-
Kax, a BUKOHYIOTh Oy/b-sIKy omneparito (yHiBepcasibHicTh). OJjHaK 3a 3Hau-
HUX 00CATIB POOOTH MEPCIEKTUBHUAM BUAAETHCS caMe crieriamizaiis (haxis-
1B 332 HAMIPSIMKAMH POOOTH, 10 MPHU3BEAC B LIJIOMY O IiBUINCHHS SKOCTI
HaJIaHHS MOCIYT.
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Opranizanis poOoTH 3MiH: BAeHb — 1o 3 QaxiBLi 3a HaNpSIMKOM
(BinmpaBineHHs, MpUOYTTS, TOJATKOBI 300pH) 1 cTapmuii 3MiHu (Bcboro 10
NPaIiBHUKIB); BHOYI — 10 | 3a HaNpsMKOM i cTapuiuii 3MiHH (Bcboro 4 mpa-
HiBHMKa). Po3risiHemo poboty 3a HanpsiMKoM BianpasieHHs. Ha poGodomy
Mici daxiBig € moctyn g0 Bcix APM TBK cranmiii, 3akpimieHux 3a
[KOITM, mpoTe peanbHO CTaHIIT PO3/isieH] 3a KOKHAM poOOYNM MiclieM 3a
6azoBoto cranmiero (cranmii JI, X, O) i 3akpimieHnx 3a 6a30BOI0 iHIIIMHA
craanismu (o 20). Tobro oxuH daxiBens odcmyroBye mo 20 cTaHImii, 3a-
KpIiTUTEHHS CTaHIIiil MOXe 3MIHIOBATUCH (HE KopcTke). OOpoOKa mepeBizHO-
TO JIOKyMEHTa B CE€peAHBOMY TPHBAE 5...7 XB I BHYTPILIHIX NEPEBE3CHb
(HamioHaNpHA eeKTpoHHa Haknagnaa) i 10...13 XB nmpu Mi>KHApOJHUX ITEepe-
BeseHHsx (HaknagHa CMI'C a6o LIIM/CMI'C). 3a no0y y 6epesni 2024 po-
ky tumM [TKOIT/] 06po6isinocs Giu3bko 270 NOKyMEHTIB 3 BillpaBlIeHHs, B
cepenHbOMY 65-70 TOKyMEHTIB Ha | mpaiiBHUKA.

3 20 aumuas 2023 poky 3ampaiioBaB HOBHH 3py4HHil cepBic —
oQopMIICHHSI BaHTa)KOBJIACHUKAMHU €JICKTPOHHOI 3asBU Ha IepeajpecyBaH-
Hs BaHTaxy uepe3 cucteMy «AC KiieHnt-Y3». lle 3Ha4HO CKOPOTUTH BUT-
paTH 4acy i mpucKopHuTh 00MiH iH(popMmariero Mixk AT «Ykp3ami3HUILD Ta
BaHTA)XOBJIACHUKAMH, & TaKOX TOJIIIIUTE OPraHi3alliio JIOTICTUKH HepeBe-
3€Hb.

Tak, eTeKTpoHHA 3asBa Ha MEpeaspecyBaHH BAHTAXKY NMPUHMAETHCS
AT «Ykp3anizauis» 0e3 HagaHHS ii y HarnepoBOMY BHUTILII 3 MOJATBIIO0
00p0oOKOI0 Ta MpUWMaHHSAM PIillIeHHsI O[O0 HaJlaHHS JT03BOJIY Ha mepeajape-
cyBanHs BaHTaxy. Crapmmii 3miau ITIKOILJ] migmucye csoim ELIT nHakas
Ha nepeajpecyBaHHs. Y MIJICYMKY IUIAHY€ThCS HaJaTH MOXIIMBICTh BaHTa-
YKOBIJIIPaBHUKAM CaMOCTIMHO IEepeajpecoByBAaTH BJACHI BAaroHW Ta BaH-
Taxi B enexTpoHHil cucremi AT «Ykp3amizaunsy». [ToBHa pearnizaris 1150ro
MIPOEKTY 3aIUIaHOBaHa y mepiriit mosoBuHi 2024 poky [2].

TakuM unHOM, CTBOpPEHHS Ta (QYHKIIOHYBaHHS Ha MEPEXKi 3aJIi3HHIII
IKOIIJ] mae mo3uTuBHHUN €(pEeKT SK B KOHTEKCTI peami3alii mporpamu
TipKATAi3amii 3ami3HIIHIX BaHTAKHUX TEPEBE3CHb, TaK 1 B IIIOMY IS
IiABUIIEHHS SIKOCT] Ha/JaHHS TTOCIYT BaHTa)KOBIIACHUKAM.
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PI3BHOMAHITHICTb YMOB ®YHKIIIOHYBAHHA
TPAHCIIOPTHUX KOMITAHIMI

Kupuuenxo 1., Kiroes C.
Cxionoykpaincokuil HayioHanbrull yHieepcumem imeHi Bonooumupa Jans

3ani3HUIHUI TPAHCIOPT € OCHOBOIO TPAHCIOPTHOI CUCTEMH, OCHOB-
HHUM, a B JESIKHX BHIIAJKaX €IMHAM BHIOM TPAHCIIOPTY, IO 3AiHCHIOE Ma-
COBI TIEpEBE3CHHS BAHTAXIB 1 MACAXHPIB MPAKTHIHO MIPU OYIb-IKHX KIiMa-
TUYHHUX YMOBax.

XapakTepHUMH prcaMy (PyHKIIOHYBaHHS 3aJlI3HUIHOTO TPAHCIIOPTY
BCe OUIbIIE CTAIOTh TaKi YMHHHKH, SIK €eKOHOMIYHI YMOBU POOOTH TpaHCIIO-
PTHHUX HIINPUEMCTB 1 CIOXKBaYIB iX MociIyr, JOpMyBaHHsS PHHKY TPAHCIIO-
PTHUX MOCIYT, HOCHJICHHS KOHKYpEHIIl MK Cy0'€KTaMH TPaHCIIOPTHOTO
puHKy [1].

be3 ypaxyBaHHSI BUMOTI' pUHKY HE MOXYTh HOPMAJIbHO PO3BHBATHCS
MIAPUEMCTBA, B TOMY 4HCIi 1 TpancnoptHi. KiHueBow MeToro Oyap-sKoro
MATIPUEMCTBA, SIKe (QYHKIIOHYE B YMOBAaX PUHKY, € OTPUMAHHS MPUOYTKY
Ha OCHOBI BUPOOHUIITBA OCTYTH, HEOOX1THOT CITO’KUBAYEBI.

VY 3B'SI3Ky 3 UM OCOOJHMBOI aKTyalbHOCTI HAOyBarOTh 3aBIAHHS M-
BUIICHHS €(QEKTHUBHOCTI (YHKI[IOHYBaHHS MiIIPUEMCTB-TICPCBI3HUKIB Ha
3aTI3HNYHOMY TPAHCHOPTI, iX KOHKYPEHTOCTIPOMOXKHOCTI [2].

BuBUeHHs CBITOBOrO Ta BITYM3HSHOTO JOCBiNY IMOKa3ye HEOOXil-
HICTh HiAMOPSAAKYBAaHHS TEXHOJIOTII MEPEBI3HOTO MPOIlECY BUMOTaM MapKe-
TUHTY 1 JIOTICTHKH, IO Tepeadadae CBOEYACHY JOCTaBKY BaHTaXiB, 3a0e3-
medeHHs iX 30epeXeHHs, BUCOKY IIBUAKICTb, MIBUKICTH PEakKIlii Ha BUMOTH
KIIEHTYPH, MOXJIUBICTh JIOCTAaBKU BaHTaXy "Bia NBepeit no asepeit”, mpu-
HHATHI Tapudu.

Bumora 50 sIKOCTi TpaHCIIOPTHOT NpOAYKLii (1IepeBe3eHb 1 CYMyTHIX
MIOCITYT) TSATHE 32 COOO0I0 HEOOXITHICTh IEPETBOPEHD Ha BCIX PIBHSX yIpaB-
JIHHS.

Meroto (hyHKLIOHYBaHHS TPaHCIIOPTHOI cucTeMH OyIb-sKoi KpaiHH
3aBX/IH OYJI0 3aJJOBOJICHHS ITOTPEO CBOTX KIIIEHTIB B 00Cs31 1 SIKOCTI IIepeBe-
3€Hb.

SIKicTh, B YaCTHHI BaHTAXXHUX IIEPEBE3CHDb, BUPAXKAETHCS ATl BAHTa-
JKOBIIACHUKIB (paKkTOpamu:

- B cepBici npu oopMIIeHHI Ta IpUiioMi 10 TTIePEeBE3CHHS BAaHTAXKY;

-CBO€YACHOMY BHIIUICHHI CIIPaBHOTO PYXOMOTO CKJIAAy HEOOXiTHOTO
TUTMY 1 KITBKOCTI;

- B JIOCTaBIli BaHTaXXy OJEPIKyBady «TOYHO B CTPOK» 1 «BiI IBepeit
110 ABEpEI»;
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- 30epeKeHH] BaHTaXYy, 110 MIEPEBO3UTHCS;

- IPUIHATHY LiHY Ha IIepeBE3eHHs 1 CyMyTHIX MOCIYT;

- 3a0esrneyeHH] iH(GOPMAI€I0 PO MiICHE3HAXO/DKEHHS BaHTaXy B
IpoLEC] epeBEe3eHHSL.

[Tpu anamni3i monuTy Ha MEpeBe3eHHSs, 31MCHIOBaHI ITepPeBi3HUKAMH,
CJIiJT BUXOIUTH 3 TOTO, IO CIIOKMUBA4Y CaM BH3HAYA€ BIATOBIAHICTH IPOIIO-
HOBaHOI HOMY TPaHCIIOPTHOI MPOIYKIIii CBOET KOHKPETHOI HOTPEOH.

ITpu BuOOpi mepeBi3HUKA BPaXxOBYETHCS 3HAYHA KUTBKICTh (PAKTOPIB,
SIKi XapaKTepU3yIOTh SK TEXHOJOTIYHI Ta €KOHOMIiYHI MapaMeTpu IepeBe-
3€Hb, TaK 1 HaAIWHICTh nepeBizHUKa [4, 5]. [lo mepmux BiTHOCATHCS SKICTh
BUKOHAHHS TPaHCIOPTHO-EKCIIEIULIHUX IMOCIYT, CBOEYACHICTh NOCTaBKH
BaHTaXIB, 30€PEKCHHS BAaHTAXKIB, 110 MIEPEBO3ATHCS, iHPOpMAaIiiiHe 00CITY-
TOBYBaHHSI, HABHICTb JIOJaTKOBUX IMOCIYT, PiBeHb KBaJidikamii Ta KyJIbTy-
pa 00CIyroByBaHHs KITI€HTIB, BeIHUHNHA TapuQiB Ta IHIII.

Baxnueum ¢akTopoM NpH OLIHII EPEBI3HUKIB € CBOEYACHICTH J10C-
TaBKH 1 30€peXKEeHHs BaHTaXiB, 1110 IEPEBO3SATHCS.

Pi3HOMaHITHICT, YMOB (YHKI[IOHYBaHHS NEPEBI3HMX KOMIIaHIl BHU-
3Havae iX KiracuQikaniiiHi O3HaKH, sKi 3BelCHI B OJOKH, IpeACTaBICHI Ha
pUCYHKY 1.

TpaucnopTHe DiZOIpHEMCTED

s

HOpuananuii craryc

)

Bug cnonygens
i XapakTep mepeBe3eHb

KIACHPIKALIIHI O3HAKH

Bup pyxomoro ckaany, mo
3HAXOJHTHCS ¥ BIACHOCTI

DopMyBaHHA T0XOIB ‘

L

Opranizania peMoRTY
PYXOMOI0 CKIAAY

Opranizania npouecy
nepeBe3eHHSA BAHTAKY

Puc. 1. KnacugikauiiiHi 03HakM nepeBi3HUX KOMIIaHiH
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Kosken xinacudikariiiamii 610K MiCTUTB B cO01 Taki 03HaKH [6, 7]:

Mo BUIY NOBiTOMIIEHHS:

- IepEeBE3EHHsI 3 BUXOJJ0M Ha 3aKOP/IOHHI 3aJ1i3HUIII;

- perioHaJbHI IEPEBE3CHHS B MEXKaX OJHIET TOPOTH;

- IEPEBE3CHHSI BAaHTAXKIB OJJHOTO BAaHTa)XKHOTO MiJNIPHEMCTBA,

- IepeBE3CHHS BAaHTAXIB JEKiNBKOX ITiATIPHEMCTB.

3a XapaKkTepoM IepEeBE3eHH:

- 3araJbHO MEPEKEBHUI XapaKTep NEPEBE3CHb;

- TEXHOJIOTIUHI IepeBe3eHHs Bill BHPOOHHUKA CHPOBHHU 10 TIEpepoo-
HUKa a0 BiJ BHPOOHHKA TOTOBOT MPOIYKIIii JO CIIOKHMBAYa.

3a hopMorO BIACHOCTI:

- KOMIIaHisl € CaMOCTIHHOIO IOPUAMYHOI0 O0CO0O0I0 i HE BXOAUTH IO
CKJIa1y BaHTQXXHOTO MiNPUEMCTBA;

- KOMIIaHis HAJIC)KUTh BAHTAXKHOMY ITIAPHUEMCTBY.

3a npuOyTKOBICTIO:

- noxonu GopmyroThes Bin Tapudy;

- moxou (POPMYIOTBCS Bifl LIHU pealri3alil KiHIeBOT PO IyKIIii.

3a po/IoM BaHTaXy 1 BUAY PyXOMOTO CKIazy:

- O/IMH BUJI PyXOMOTO CKJIaJly, OZWH THIT BAaHTAXY;

- OIMH BUJI PyXOMOT'O CKJIaJy, pi3HI THIIA BAaHTAXIB,;

- pi3HI BUIK PYXOMOTO CKJIay, ONUH THII BAHTAXKY;

- pi3Hi BUIM PyXOMOTO CKJIaAy, pi3Hi TUIIH BaHTaXiB.

ITpu po3pobmi MpoeKTY MepeBi3Hi KOMIaHIl NparHyTh OpraHi3yBaTH
MepEeBe3EeHHS TAKUM YHHOM, 1100 3a0e3nedyBaaucs MiHIMaIbHI BUTPATH 91
MaKCHMaJIbHUH MPUOYTOK B YMOBaxX pU3WKY. PH3MK BU3HAYAE€THCS MOXKIIH-
BICTIO BiIXHJIEHHS BiJl Oa)KaHOTO pe3yJbTaTy B TipIly CTOPOHY ab0 BUXOIY
3a ME&Xi JIOMYCTUMOTO iHTEpBay, TOOTO THM, 10 (GAaKTUIHO BiIOyBaETHCA 3
HEeraTHBHUMH HACJIiIKAMHU.

SIKiCTh 3aJi3HMYHOrO TPAHCIOPTY B YKpaiHi Hapasi 3ajuIIacTbes
HE3aJ0BIIbHOI0. 3 oHOrO OOKY, € 3Ha4Hi ImpoOJieMHt 3i cTapiHHAM iH(pa-
CTPYKTYPH 1 PyXOMOTO CKIJIajy, ajie 3 iHIIOro OOKy, CIIOCTEpIraloThes 1moc-
TYIIOBI MOKpALICHHS 3aBJIsIKM MoiepHi3auii ta peopmam. 11106 nocsrru pi-
BHS Cy4aCHHUX €BPOIEWUCHKHX CTaHIapTiB, HEOOXiJHI CYTTEBI iHBECTHLII Ta
CHCTEMHI 3MiHH.
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OIIHKA PIBHSI KOHKYPEHTOCIHPOMOKHOCTI
INEPEBE3EHDb TA EOEKTUBHICTb TPAHCITIOPTHUX ITOCJIYT

Kupuuenko 1.0., Karwes C.O.
Cxionoykpaincokuil HayioHatbHull yHieepcumem imeHi Borooumupa Jans

Inrerparnist Ykpainu B CBITOBY €eKOHOMIKY MOXJIMBA TiJIbKH 32 YMOBH
BUKOPHCTaHHS MDKHApOJHHMX CTaHAAPTIB, SKi 3aCTOCOBYIOTHCS MiJ| 4ac
CTBOPCHHS Ta BIOCKOHAJICHHS CHCTEMH YIpPaBIiHHA skicTio. Ll cuctema
MOXe OyTH 3aCTOCOBaHa IO CaMHX Pi3HHX cep MiSUTBHOCTI, HANPHUKIA,
OCBiTa, OCTyTH OaHKIB, TYpU3M, IICPEBE3CHHS, BUPOOHHUIITBO. AJle, TepII
3a Bce CYS crocyerbcs mpolecy BUPOOHMLTBA Ta HAJAHHS IOCIYT, IO
SKUX BIJIHOCATH ITEPeBE3CHHS BAaHTAXIB Ta macaxupiB. Mera cepil cranaap-
1iB ISO 9000 — 11e cTabinpHe QYHKIIOHYBAaHHS CUCTEMH YIIPABIIHHS SKiCTIO
MiIPUEMCTBA - TOCTavaIbHUKA MPOAYKIii Ta mocmyr [1].
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B yMoBax pMHKOBOi €KOHOMIKM HaWBa)KJIMBIIINM 3arajlbHUM IPHH-
LUIIOM BHOOPY BHIY TPAHCIIOPTY € KOHKYPEHTOCIIPOMOXKHICTb TOTO YH iH-
LIOT0 BapiaHTy epeBe3eHb. Y 3B'A3Ky 3 IIUM, IIPH BUOOPI KaHAIIB PyXy TO-
Bapy HEOCTaTHBO ITOPIBHIOBATH TIIBKU BUTPATH Ha NEPEBE3ECHHS.

O11iHKYy SIKOCTi TPaHCIIOPTHOTO OOCIYrOBYBaHHS IPH MEPEBE3CHHIX
BaHTa)XXiB Ta BHUKOHAHHS 3aMOBJICHb CIIO’KHBAUiB-BaHTAXKOBJIACHUKIB, JOIi-
JHHO TIPOBOJUTH 32 PIBHEM OXOIUICHHS KOHKYPEHTHOTO CEKTOpa PHHKY,
TOOTO 33I0BOJICHHS CIIPOCY IO KOHKPETHOMY BHIY mepeBe3eHb. OcoOmmBi-
CTIO TPaHCTIOPTHOI MPOIYKIIi € Te, MO i IKICTh BU3HAYAETHCS HE SPEKTHB-
HICTIO BHPOOHHWITBA, a TAKHAMH ITIOKA3HHKAMH, SIK CBO€YACHICTH, HamIiii-
HICTb, I[iHa TPAHCTIOPTHUX MOCIYT JUIS CTIOKHMBAYA 1 T.i.

Oco0MBOCTI Ta XapaKTEPUCTUKHU ITOCIYT SIKi IPOIOHYIOTHCS CIIO-
’KHMBa4yaM TPAaHCIIOPTHOI MPOIYKLIi 3HAXOAATh BiJOOPaKeHHS B KUIbKICHUX 1
SIKICHUX TOKa3HUKaX, SIKI OJHOYACHO € 1 MOKa3HHKaMHU KOHKYPEHTOCIPO-
MOYKHOCTI.

ExoHOMiuHa e(eKTHBHICT 1 MiJBHIICHHS SKOCTI OOCIyrOBYBaHHS
KJIIEHTYPU 3HAXOISTHCS B TICHOMY 3B'SI3KY 3 KOHKYPEHTOCIIPOMOXKHICTIO
nepeBi3HAKA. PiBeHB SKOCTI MOCIYT, IO HANAIOTHCS 1 €peKTUBHICTh pOOOTH
MepeBi3HUKA Ha JAHOMY CETMEHTI TPAHCIIOPTHOTO PUHKY B IEBHIN Mipi Bi-
noOpaskae piBeHb KOHKYPEHTOCIIPOMOXKHOCTI JAHOTO TI€PEBi3HUKA IIPHU T10-
PIBHSHHI HOTO 3 aHAJIOTIYHUMU IMOKa3HUKAMH 1HIIAX ITEPEBi3HUKIB [3].

VY poGoTax BITYM3HSHHX 1 3apyODKHHMX BUCHMX Ta (paxiBLiB HpoIo-
HYIOTBCS Pi3HI METOIM OLIHKH KOHKYpPEHTOCIPOMOKHOCTI TPaHCIIOPTHHUX
¢bipM i Bu3HaueHHs NULAXIB ii miaBuiieHHs. Hapasi npu BupilieHHi JaHOT
npoOyieMu Bce Oinbllia yBara MpUIiIsSEThCS MiAX0aaM, 3aCHOBAaHUM Ha KpH-
Tepisix onTuManbHOCTI. OHAK, MIPH OLIHII PIBHSA KOHKYPEHTOCTIPOMOXKHO-
CTi TOTO Y IHIIOTO MEPEBI3HUKA 3aCTOCYBAHHS JaHUX KPUTEPIEB MPEICTaB-
JSIETHCS TIO Psi/ly NPUYKH HE 30BCIM KOPEKTHUM.

[Mo-nepiie, MOKa3HUKM KOHKYPEHTOCIIPOMOXKHOCTI, III0 BHKOPHCTO-
BYIOTBCSI TIPH aHaJi31, € B3a€MO3aJICKHUMH, HANpHUKIIAJ, TOKa3HUKU edek-
THUBHOCTI TPaHCIOPTHOTO OOCIIyTOBYBaHHS 3aJie’KaTh BijJl MOKa3HUKAa BHKO-
pHCTaHHS BHYTPINIHIX MOXKJINBOCTEH (TEXHIYHUX 1 OpraHi3amiiHiX) nepesi-
3HUKa. Y CBOIO 4epry, IMOKa3HWK BHKOPHCTaHHS MOTEHILIATy NEpeBI3HHUKA
3aJIeKHUTh BiJ CTpaTerii i pe3yJbTaTiB MapKeTHHTY, PEKIaMHOI MOJITHKH,
iMiDKy TIepeBi3HHKa Ha PUHKY TPAHCIIOPTHHUX TTOCIYT i T.i.

[o-npyre, kpuTepiii oNTUMANBFHOCTI, HAPUKIAT 3a MeTonoM Ilape-
TO 3aCTOCOBYETHCS IIPY BHUPIMICHH] 3a/1a4 ONTUMI3alii, 110 MaloTh Ha yBasi
MOJINIIEHHS OJHUX ITOKa3HUKIB TMPH HEJOMYIICHHI NOTIPIICHHS IHIINX.
[Ipu BUKOHAHHI TIepeBE3eHb IOJIMIIICHHS eKOHOMITHIX TOKAa3HUKIB [IisIb-
HOCTi OyIb-KOTO OJTHOTO IIEPEeBi3HUKA YacTO IMPU3BOANUTH A0 TIepeBakKaHHS
BIZIOMUYHMX IHTEpECiB TPAHCIIOPTHOI rajy3i HaJ iHTepecaMH KIIEHTYpH i, 5K
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HACJIJIOK — 3HIKEHHs SIKOCTI TPAaHCIOPTHOTO OOCIYyrOBYBaHHS BaHTaXKO-
BJIACHHKIB. XapaKTEPHOIO TAKOX € 1 3BOPOTHA CUTYaLlisl.

[Tpote, npu ouiHII KOHKYpPEHTOCHPOMOKHOCTI NepeBi3HIKa HE0OXi-
JIHO BPaXxOBYBaTH KOMIUIEKCHUH BIUIUB, SIK SKICHUX MOKa3HUKIB, TaK 1 Bap-
TicCHUX (I[IHA CTIO’KMBAHHS), 10 JIO3BOJIIOTH B OUIBII MOBHIH Mipi ySBUTH
CTaHOBHINE JAHOTO IEPEBi3HMKA HA PHHKY MIKHAPOAHUX TPaHCIOPTHHUX
TIOCITYT.

KommekcHicTh 001iKy TOKa3HHKIB KOHKYPEHTOCIPOMOXHOCTI €
HEOOXiJHOI0 YMOBOIO MOOYIOBH OO'€KTHBHOI KapTHWHH, TaK K IMPUHHATTS
JI0 YBarw TUTbKH "BHUTpAIIHUX'" (MacoOBICTh i BCEIOTOAHICTh MEpEBE3CHB -
JUTSL 3aJ113HUIB, KOMIUIEKCHICTh TPAHCIIOPTHOTO OOJyrOBYBaHHS - IJISl aBTO-
TPaHCIIOPTY, JIelIEBU3HA TPAHCIOPTYBAHHS - JUIi MOPCHKOTO TPaHCIIOPTY)
abo "nporpamHux" (BUCOKHil piBeHb Tapu(]iB, HU3bKA NIBUAKICTH JOCTABKU
1 T.1.) CIIOTBOPIOIOTH 3arajibHy KapTHUHY i 30UIbIIYIOTH HMOBIPHICTH TOMUII-
KH.

AHaii3 JIiTepaTypHHUX JDKEpEN TMOKa3ye, MO0 BHSBICHI Ha OCHOBI
ONUTYBaHb KIIIEHTIB HA PI3HUX BUAAX TPAHCHOPTY (aKTOPU KOHKYpPEHTO-
CIIPOMOXHOCTI TEPEBI3HUKIB B OCHOBHOMY CXOXI 1 PO3TalllOBYIOTHCS Ha-
CTYIHUM YUHOM [2]:

- e(DeKTUBHICTH TPAHCIIOPTHOTO OOCITyTOBYBAaHHS KITi€HTIB;

- AKICTB 1 IiHA TIOCIYT, IO HAJAIOTHCA 1 CIIBBITHOIICHHS Mi>K HAMU;

- rapaHTii TpaHCIIOPTHOI (ipMH 0 BUKOHAHHS IIEPEBE3CHbD;

- BMIiHHS BCTAQHOBIIIOBATH KOHTAKT 3 TMOTEHI[IHHUMH KII€HTaMH
(epexTuBHICTH LIHOBOI MONITHKH, PE3yJIBTATUBHICTh PEKIAaMHU, CIIPHUATIH-
BHH IMiTK);

- e()eKTUBHICTh MapKETHHIOBOI AisITBHOCTI.

JloricTnuHMiA MigXix A0 OIIHKK €(EeKTUBHOCTI TPAHCHOPTHOTO 00-
CIIyTOBYBaHHS Ta PiBHA KOHKYPEHTOCIIPOMOXKHOCTI MEPEBi3HUKIB JJO3BOJISIE
BUJIIJIMTH 1Bl TPYIT NOKA3HUKIB: SKICHI 1 BapTiCHI.

BukoHaHHS MIXKHapOJIHHUX IepeBe3eHb HE MOXKHA BBa)KaTH SIKICHHM,
a MepeBi3HUKA - BOJIOJIIOYNM BUCOKUM CTYIIEHEM KOHKYPEHTOCIIPOMOXKHO-
CTIi, SIKIIO NMPHY BUKOHAHHI BCIX TEXHOJIOTIYHHMX IOKa3HHMKIB JOCTABKU BaH-
TaXy B MDKHapOJHOMY CIIOJy4eHHI (30epexeHHs, 3a0e3MeYeHHs TepMiHy
JIOCTaBKH, BUCOKMI CTYIIHb TPaHCHOPTHOI IOCTYNHOCTI 1 T.1.) He 3a0e3me-
YyeThCS KOMIUIEKCHICTh OOCITyTOBYBaHHS BaHTa)XKOBJACHWKIB, Tapudu Ha
MOCTYTH HETPOMOPIIIHHO 3aBUIIEHI 1 BIACYTHA iX middepeHmHaris, BUHH-
KaloTh Ipo0IeMHU 3 MUTHUM O(OPMIICHHSIM BaHTAXKYy.

OCHOBHUMH SIKICHUMH TTOKa3HUKAaMH KOHKYPEHTOCIIPOMOXKHOCTI Tie-
PEBi3HUKIB (TTOKa3HUKAMH SKOCTI TPAHCIIOPTHOTO 0OCITyTOBYBAHH) €:

- TPaHCTIOPTHA 3a0e3MeUYeHICTh KIIIEHTIB - BIACHUKIB BaHTaxXy (Ko),
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- JOTPUMAHHS PUTMIYHOCTI 1 pIBHOMIPHOCTI JOCTAaBKM BaHTaXIB IO
cucreMi "B y3ro/pKeHHH TepMiH" - HOKa3HUK CBOEYACHOCTI 00CIyrOBYBaHHS
(Kp);

- BUKOHaHHS TepMiHy jocTaBkH (Ko),

- CXOpOHHICTb IlepeBe3eHNX BaHTaxiB (Kc¢),

- BUKOPUCTAHHS MIPOTPECUBHUX (HOPM i METOIB TPAHCIIOPTHOTO 00-
CIIyTOBYBaHHS BaHTaxoBiIacHUKIB (KIID);

- KOMIUICKCHICTh TPAHCIIOPTHOTO OOCITYTOBYBAaHHS 3a CXEMOIO "Bif
IBepel BiANIpaBHWKA IO IBeped ofepkyBada' - 0OCAT MOCTYT, II0 Haja-
1o1bes (Kk);

- piBeHb Oe3nexu mepeBe3eHs (Ki),

- 3pYYHICTb TPAHCHOPTHOTO 00CIyroByBaHHs (Ky),

- e(heKTUBHICTH MapPKETHHIOBOI AisIbHOCTI (Kem).

Jlo BapTiCHUX MOKa3HHMKIB, 1110 OE3110CepeIHBO BILIMBAIOTH HA PiBEHb
KOHKYPEHTOCIIPOMOKHOCTI MOHA BiJTHECTH:

- BEJIMYMHY Tapu(pHHUX CTABOK HA MepeBe3eHHs (30H),

- BEJIMYMHY JOAATKOBUX BUTpAT, MOB'S3aHMX 13 3a0e3NEUEHHSIM IIe-
peBi3HOTO TIporecy (BUTpaTH, BUKJINKaHI HEIOCKOHAICTIO TPAHCIIOPTHOTO
3a0e3neueHHs KIIE€HTIB, HEIOCTATHIM CTYyIIeHEM KOMIUICKCHOCTI HaJlaBaHHIX
MOCTIYT, BIACYTHICTIO iH(pOpMamii mpo HagaHi MOCIYTH 1 I[iHK HAa HUX 1 T. 1.)
(300n);

- BEIMYHMHY HETIPSIMUX BUTPAT CHOXHMBayda IMpU BHOOPI Tiel U iHIIOT
CXEMH TPaHCIIOPTYBaHHS BaHTaXy B MIKHApOJHOMY CHOJIyYE€HHI, MOB'A3a-
HUX i3 3a0pyIHEHHSIM HaBKOJHIIHBOTO CEPEIOBHIINA, PIBHEM CIIOKUBAHHS
eHeprii, piBHEM 3a0e3TeUcHHs OC3MeKH epeBe3eHb Ta T. 1. (3xocs);

Ha mifcraBi BUIIEBHKIIAJCHOT0 MOXe OYTH 3allpOIIOHOBaHA METOIH-
Ka BU3HA4YEHHS OCHOBHHUX IIOKa3HMKIB, 110 BIUIMBAIOTh Ha KOHKYPEHTO-
CHPOMOXKHICTh CY0'€KTIB TPAHCIIOPTHOTO PHHKY, LIO MPOMOHYIOThH MOCIYTH
3 IepeBe3eHHs BaHTAXIB Y MDKHAPOTHOMY CITONy4eHHi [4,5].

[Tpn HasiBHOCTI JEKIJIBKOX aJbTEPHATHBHHUX CXEM JOCTaBKH 30BHIII-
HBOTOPI'OBEJIFHOTO BaHTa)Xy 3 BUKOPHCTAHHSM PI3HUX BUAIB TPAHCIIOPTY,
BaHTA)XKOBJIACHUKY 32 Kpallle BHKOPHCTOBYBATH BapiaHT, SIKuil 3a0e3ne4nTh
HOMy MaKCHUMalbHY BHUTOMY - OUTBINWI MPUOYTOK 200 OiLTBII BUCOKHHU pi-
BEHBb PEHTA0CITBHOCTI, TOOTO OyZe BUKOHYBATHCS YMOBA!

(X - 3) - max abo g—>max

(M

1€ j7 - MOXO/H;
3 - BUTpATH;
11 - ipubyTOK.
VY po3ropHYTOMY BUIJIAI TaHE CITIiBBITHOIICHHS Ma€ BUTIII:
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2
(HH - UO)_(3OH/ + 3y + 3/10,7/-)— H ; = 3ok = 3yocq —> Max 2
me g, - [iHA BaHT)XY B MYHKTI peai3allii BaHTaxy;

1, - iHA BAaHT)XY B IYHKTI BiANpaBJICHHS,

3o - TapudHa 1IaTa 3a NePEeBE3CHH BAHTAXKY 110 j-My BapiaHTy BUAOM
lj

TPAHCIOPTY 3 MYyHKTY BiAMPaBICHHS J0 MyHKTY NPU3HAYCHHS 3 ypaxyBaH-

HSIM BapTOCTI BAHTA)KHO-PO3BAHTAXKYBAILHUX POOIT;

3 " BapTICTh NepeBaHTAXXEHH (IIEPEBAJIKM) B MICI{i CTHKOBKU TPaHCHOP-

J

Ty;

3 - JIOJIaTKOBI BUTPATH [0 OpraHisallii IEPEeBE3CHHSI 110 j-My BapIaHTy;
o1

F, - BEMMMHHA TIOJATKIB NPH TEPEBE3CHHI 110 J-my BapiaHTy;

- BUTPATH BaHTa)XOBJIACHUKA B MaTepialbHOMY (BaHTaX) 1 IPOLIOBOM
oK aTH BaHTA)XKOBJIACHHKA B MaTEpiaJIbHO QHTaX) 1 IPOIIOBO
BUpaXeHHI (Tapu(Ha 1IarTa i JoAaTKOBI BUTPATH);

3 - BeIMYMHA HEHNPSAMUX BUTPAT IPU BUOOPI j-20 BapiaHTa EPEBE3CHHSL.

Kocej
IlepeBara Ha pUHKY TPAaHCIIOPTHHUX IOCIYT, & OTXKE, OLTBII BUCOKHH
piBeHb KOHKYPEHTOCIIPOMOXKHOCTI Ma€ TOH BUJ TPAHCHIOPTY (BapiaHT mepe-
BE3€HHs1), SIKUH MpH NpUHHATHOMY piBHI TapuQiB 3ade3neuye cBo€yacHy i
HaJliliHy JOCTaBKy 3 MiHIMaJbHUMH BTpaTaMH JUIs CIIOKMBaya, TOOTO 3a-
Oesrieuye BUKOHAHHS yMOBH (2).
(y-11,) - PI3HHMIS MDK IIHOIO BaHTaXy B IyHKTax HPU3HAYCHHS 1

BIZNpaBJIEeHHS, sIka OOYMOBHTH €KOHOMIUHY E€(EKTHUBHICTH PyXy TOBapiB
(omeparriif) Ay BaHTa)KOBJIACHHUKA 1 HOTO 3aIliKaBJICHICTH Y Ii IPOBEICHHI.

MiKHApO/IHE MEPEBE3CHHSI Ma€ CEHC TIJIbKM B TOMY BHUIAJIKY, SKIIO
PUHKOBA IliHa Ha TOBap, IO IMEPEBO3UTHLCS B KpaiHi eKcropTepa HIbKYe HiX
B KpaiHi iMmmopTepa, To0To (> 1)

BinHomrenHs mpuOyTKy Bill pearizallii BaHTaXy IICIsl HOTO TepeBe-
3€HHS JI0 BUTPA4eHOr0 00OPOTHOTO KamiTajdy HOBHHHO OyTH Oinbine abo B
KpailHbOMY BHIIQJIKy JOPiBHIOBaM MPHOYTKY Bijl KPAIIOrO BapiaHTy ajlbTep-
HATUBHOT'O BKJIaJIEHHS JaHOTO KaliTally Ha CTPOK, IO JOPIBHIOE Yacy me-
peBe3eHHs Ta peaizallil B MyHKTI MpU3HAYESHHS:

UH‘UO‘(30H+3HF+3EOH+H)

Lo+ 30y +3r + 301

3

Z(Uo + 30w +30r +3ﬂ0ﬂ)'tnep n

e buep ™ 3aralibHUI 9ac IePEBE3CHHS 32 CXEMOI0 "BijI JBepeit o aepeit";
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71- TapaHTOBaHA CTaBKa BiJICOTKa IPH BKJIAJCHHI KaliTaly Ha yac Iepese-
3€HHS B pO3PaxyHKY Ha J00y.

[IpstMi TPOIIOBI BUTPATH BaHTAXKOBJIACHWKA HA OpPTaHi3allilo mepeBe-
3€HHS CKJIAAI0ThCA 3!

- TapuQHOI IUTATH 32 TIEPEBE3CHHS Bi/l ITyHKTY BiAMPaBICHHS 10 Iy-
HKTY NPU3HAYCHHS PI3HUMHU BUAAMHU TPAHCIOPTY;

- BapTOCTi IIEPEBAHTAXXCHHS 3 OJHOTO BUIY TPAHCIOPTY Ha iHIIMH,
BKJIFOYQIOYH BapTiCTh IPOMDKHOTO 30€piraHHs B IyHKTI IEPEBAJIKH;

- TOJIATKOBHX TPAaHCIIOPTHUX BUTpAT (OpeH/a KOHTeHHEPiB, OXOpOHa
BaHTa)XXy, BUTpATH Ha OTpUMaHHs iH(opMmauii npo HajaHi MEpPeBi3HUKOM
MOCIYTH 1 PO3LIHKU HA HUX);

- BIICTeXKCHHS IPOCYBAHHsI BAHTAXY 10 MapIIpyTy i T. i.;

- IOJATKIB i 300piB Mpu MUTHOMY O(OpPMIICHHI BAaHTAXY 1 MEepeTHHI
HHUM KOPZIOHY.

BenyurHa D0NaTKOBUX BHTPAT, MOB'SI3aHMX 3 BUKOHAHHAM MiKHa-

POIHOTO TIepeBe3CHHS (33017) 3HaXOOUTHCSA B TIPSAMIA 3aJIe)KHOCTI B psmy

SIKICHUX TIOKa3HUKIB TPAHCIIOPTHOTO OOCIYTOBYBaHHS - PIiBHS TPAHCIIOPT-
HOTO 3a0e3neueHHs KIEHTypr (Kp)» PiBHSI KOMIUIEKCHOCTI 00CITyTrOBYBaHHS

(Ky)* PiBHS BUKOPHUCTaHHS MPOTPECUBHUX (POPM TPAHCTIOPTHOTO OOCITYyro-
BYBAHHS () 1 piBHS 3pYYHOCTI KOPHCTYBaHHS.

[Toka3HMK 3aranbHOT TPAHCTIOPTHOI 3a0€3MEUYCHOCTI KIIIEHTIB - BJIac-
HUKIB BaHTa)y BPaxOBYE SIK KOHKYPEHTHI MOXIIMBOCTI PUHKY TPaHCIIOPT-
HUX TIOCIIYT, TaK 1 peajbHy B3a€MO/II0 PI3HUX BUJIIB TPAHCIIOPTY IpH BUOO-
Pl KIIIEHTOM cIIoco0Y IepeBe3eHHs] BAHTaKY.

EdexTuBHICTh TPaHCIIOPTHUX MOCIYT BH3HAYAETHCS 1 HPUOYTKOM,
TOOTO PI3HHULIEIO MK pe3ylbTaTaMH (J0XOAaMH) 1 BUTpaTaMu Ha iX OTpH-
MaHHs a00 PEeHTaOEeNbHICTIO, TOOTO BiNHOIICHHSM MPHOYTKY O BUTpAT.
[Ipu 1pOMY OIiHKA SKOCTI BUKOHAHHS MEPEeBE3eHBb MPOBOANUTHCS 332 PIBHEM
3a7I0BOJICHHSI BUMOT 1 3alMTIB BAaHTa)XKOBJIACHHUKIB B IEPEBE3EHHSX, TOOTO
MIPIOPUTET iHTEepeciB KOPUCTYBAUiB TPAHCIIOPTHHUX ITOCIYT MOBHHEH MOEM-
HyBaTHUCS 3 €(pEeKTUBHICTIO i peHTa0EIbHICTIO TPAHCTIOPTY.

JlitepaTtypa:

1. Cucremu ympasniHus sikictio. OcHoBHI monoxeHHss ta cioBuuk: JICTY ISO
9000-2001. — K. Hepxcraugapt Ykpainu, 2001. — 117 c. — (Hamionanssi cra-
JapTH YKpaiHu).

2. JlepxaBHa ciyx0a cratucTuku Ykpainu [Enexrponnuit pecypc] — Pexxum no-
CTYyIy J0 pecypcy: ukrstat.gov.ua.
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3. Kupuuenko 1.O., Ilerpeitko FO.M. IlimBuIeHHS SKOCTi JIOTICTHYHUX ITOCIYT
MIPH TIepeBe3eHHI MacaKUPiB aBTOMOOLITEHUM TPAHCIIOPTOM.- 30IpHHK HAYKOBUX
npaip «Jlorictuune ynpasiinHs Ta Ge3neka pyxy Ha TpaHcmoptiy, C.60.

4. Typu JLM. MapkeTHHIroBe AOCTIKSHHs PUHKY TPAHCIOPTHUX MOCIYr YKpaiHH
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[Enextponnuii pecypc] / JLM. TI'ypu, A.M. Yenunk. — Pexum poctymy:
http://vlp.com.ua/files/23_22.pdf.

5. Kommutko B.I. PerionansHi 0coGIMBOCTI pO3BUTKY PHHKY TPAHCIIOPTHHUX MOCIYT.
Vkpaian [Enexrponnmii pecypc] / B.I. Kommrko. — Pexmm nocrymy:
http://stp.diit.edu.ua/article/viewFile/9413/8174.

INPOBJIEMHA HABYAHHSA TA HPO(PECII?'IHOi HAIOTOBKU
OAXIBIIB TPAHCIIOPTHOI T'AJTY3I YKPAIHHA

Kawes C., Kupnuenko 1., Ky3nenos /I.
Cxionoykpaincokuil HayioHanvruil yrieepcumem imeHi Borooumupa Jana

B VYkpaiHi, 5K i B OUTBIIOCTI KpaiH, OCHOBHUH 00CST TIepeBe3eHb Ba-
HTQXIB Ta MACAXKHUPIB 3IHCHIOETHCS ABTOMOOITBHUM TPAHCIOPTOM, TOXK
cTaje (yHKLUIOHYBaHHS Ta PO3BHTOK L€l ramysi iCTOTHO BIUIMBA€E Ha €KO-
HOMIYHMIA CTaH Hamioi KpaiHu. He MUBISYKCH HAa CTPIMKE 3POCTaHHS Kijlb-
KOCTI TPaHCHOPTHHX 3ac00iB, piBEHb €()EKTHBHOCTI aBTOTPAHCIOPTHOI ra-
JIy3i IOCTYNA€eThCS PO3BUHCHUM KpaiHaM 1 OJTHUM 3 OCHOBHHMX YMHHHUKIB ITi-
€1 cutyarii — BiZICyTHICTh 4iTKOT B3a€MOJIiT MK BUPOOHUIITBOM, HAYKOIO Ta
OCBITOIO, SIK CKJIaJIOBUMH IIPOIIECY NepeBe3eHb aBTOMOOUILHUM TPaHCHOP-
TOM.

B3aemopniss Mae cnpsIMOBYBaTH IO€AHAHHS MaTepialbHO-PECYpCHOT
0a3u Ta JOCBiAy MpAIiBHUKIB aBTOTPAHCIIOPTHUX MIiATNPHUEMCTB 3 TBOPUYHM
MIOTEHIIAJIOM Ta MOTYXHOIO TEOPETHYHOIO 0a3010 KOJIEKTHUBIB OCBITSHCHKUX
Ta HAyKOBUX 3aKJIaJiB, sIKa IOBUHHA CIIPUSITH JOCSITHEHHIO TIPOTpecy, CIIiB-
pari, po3poOKH MEPCHeKTUBHUX IPOTPaM Ta y3TOKCHHS MIOAO IX peai-
3arii.

ExoHoMiuHa eQeKTHBHICTF aBTOMOOLIBHOTO TPAHCIIOPTY Oyae BH-
3HAYaTUCS HE TUIBKH HASBHICTIO Cy4acHOi iH(PacTpyKTypH, HOBITHIX TeX-
HOJIOT1i, CyJ4aCHUX TPAHCIIOPTHHX 3ac00iB, a i HaNe)KHUM (DaxOBUM piBHEM
KaJpOBOTO CKJIAJy, SIKi MalOTh BUPIIIYBaTH YBECh KOMILIEKC MPOOJeM B ra-
Ty3i.
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Oco011BOIO € pOJIb NMPEJCTaBHUKIB aBTOMOOUTBHOT Taily3i: iHKeHep-
HO-TEXHIYHUX IpPAIiBHUKIB, BOJIIB, aJMiHICTPaTUBHO-YNPABIIHCHKUH Tep-
COHaJI, 5IKi PO3pOOJISIOTh, BIPOBAKYIOTh, BUKOPUCTOBYIOTh Pi3HOMaHITHI
iHHOBaIlii, HOBI MIAXOOW B yNpaBiiHHI, 3acobu iH(popMaIiitHOT Ta
KOMIT FOTEPHOI TeXHiKH. BiqmoBinHy miroToBKy MaroTh 311HCHIOBATH CIIe-
IianizoBaHI HaBYAIbHI 32K Pi3HOTO MpodeciiiHO-0CBITHROTO PiBHS, Ha-
BYABHHUH TPOIEC B SKUX Ma€ 3IIHCHIOBATHCS 3 000B’SI3KOBHM IOTPHUMAaH-
HSIM JKOPCTKUX CyYaCHHX BHUMOT 110 0OCATIB Ta PiBHS 3HAHB, 3 ypaXyBaHHIM
ICHYI0WOTO JOCBiIy Ta 3IAaTHOCTI IO CIIIBIIpalli B MeXaxX TIiI00aii3oBaHOI
TPAHCIIOPTHOT MEPEXi CBITY.

3MiHa €KOHOMIYHOTO YCTPOIO, 3 HAOyTTAM YKpaiHOIO CaMOCTIHHOC-
Ti, IPHU3BEJa JJO 3MiHM BaHTA)XKOIIOTOKIB, peopraHizaitii aBTOMOOUIBLHOTO Ia-
PKy (BTpaTH Aep)KaBOI MOHOIOJII Ha MEpPEBE3CHHs), a HEOOXIAHICTh J0-
TPUMaHHS MIKHAPOJHUX BUMOT Ta CTAHAAPTIB JJO TEXHIYHOTO CTaHy TPaHC-
MOPTHHUX 3aCO0IB — MOSIBA BEJIHKOI KIJBKOCTI MIATPHEMCTB PIi3HOTO POJIY
BJIACHOCTI Ta ()OPMYBaHHSI IUBUJII30BAHOTO PHHKY TPAHCIIOPTHUX ITOCIYT.

HeoOxinHicTh NOTPUMaHHS MDKHapOJHHMX BHUMOI' JIO IEPEBE3CHHS
BaHTAXXIB Ta MACAXUPIB BIMArae:

- BJIOCKOHAQJICHHSI OpTraHi3amlii Ta YIpaBIiHHSI aBTOTPAHCIIOPTOM 3
BUKOPHCTAHHIM CYYaCHUX TEXHIYHHX 3ac00iB Ta TEXHOJIOTIH;

- pamioHanbHE POPMYBaHHS JOPOKHBOT MEPEXKi;

- BBCJICHHS CHCTEMH MOHITOPHHTY CTaHY OO0’ €KTiB JOPOXHBOI iH-
pactpykrypu;

- ONTHUMI3allisl TPAHCTIOPTHUX MOTOKIB;

- TiABHINEHHS KBasi(ikarii mepconany;

- 3aCTOCYBaHHs ICHYIOUMX Ta PO3pOOKa HOBHUX, NMPHHIMIIOBO HOBHX
MAXOAIB JJIs MiABUINEHHS O€3MEKW Ta 3MEHINEHHS MIKOAW MTOBKIJIIIO MM
yac aBTOMOOLTBHUX MIEPEBE3CHb;

- PO3BHTOK HayKoBoOi 0a3u Ta pepopMyBaHHS CHCTEMH OCBITH 3 ypa-
XYBaHHSM ICHYIOUHX Ta HEPCIIEKTUBHUX TEHACHILIN B Ll ramysi.

LIi npoGnemu, y BUpOOHNUIN Ta HayKOBil cdepax, CTaBIATH IE€BHI
BUMOTH JI0 HaBYaJIbHUX 3aKJaaiB 00 3a0e3MeynTn IKiCHUH pIBEHb ITiAro-
TOBKH (200 mepeniaroroBku) (axisIiB, sIKi MarOTh 3a0€3IIEYUTH a/ICKBAaTHY
poOOTY aBTOTPaHCHOPTHOI rajly3i B yMOBax Cyd4acHHX BHMOr. J[is mporo
MOTPIOHO:

- 3aCTOCYBaTH /0 TpodeciiHoi OCBITH B Ii€l Taidy3i BCi BUMOTO Ta
MIPUHITUIIA PUHKOBOI €KOHOMIKH — HAaJIaHHS HaJIS)KHOTO PiBHS 3HAaHb, yMiHb
Ta HABMYOK /IS 3a0€31eYeHHsI KOHKYPEHTOCIIPOMOXKHOCTI MaOyTHIX (haxi-
BIIiB Ha PUHKY TIpaIli;

- IPUBECTH HABYAIHHO-METOMMYHY IOKYMEHTAIIO y BiIIIOBIIHICTH
JI0 BUMOT BOJIOHCBKOTO TIpoliecy, BpaxyBaBIlId MOTPiOHI KOPEKTUBH JI0 Ha-
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BYaJbHOTO IuIaHy. IlpuninuT yBary Ha BBEAEHHS Ta JOTPUMaHHS cydac-
HHUX BUMOT JIO0 3MICTY HaBYaHHs, PiBHS ()aXxOBHX 3HAHb Ta palliOHANI3yBaTH
CHIBBIJTHOIIEHHSI MK TEOPETHYHUMH Ta NMPAKTUYHUMHU JTUCLUILTIHAME 3a/1-
JIS1 TIJICUJICHHSI TIPAaKTUYHOI CKJIA/IOBOI 13 3aCTOCYBAaHHSM HOBITHIX TEXHO-
JIOTiH;

- 1T po3pOOKM CTaHAAPTIB HABYAHHS CIICILIANICTIB BCiX PiBHIB Ta
HaTPsAMKiB, MAKCUMAaJIbHO BUKOPHUCTOBYBATH JAOCBiJ Ta MPAaKTHUKY CBITOBOTO
HaBYaHHS;

- BU3HATH MIATOTOBKY CTYACHTIB HaWBaKIIMBIIINM eTamoM 3abesre-
YeHHS SAKICHOI IiAroTOBKH (paxiBIiB, 3MIMCHIOBATH OPTaHi3allil0 JOJATKO-
BHX KOHCYINBbTaIlil, MPaKTUIHUX 3aHATHh Ta IHIUBIAyaIsHUX rpadikiB HaB-
YaHHS;

- 3 ypaxyBaHHSIM CTaHy J1a0OpaTOpHOi Ta MaTepiajbHO-TEXHIYHOT
6a3u y mpo(iIbHUX HABUAIBHUX 3aKjIagaX CTBOPUTH CIICIliajli3oBaHi Ha-
BYaJIbHO-BUPOOHNYI LIEHTPH Jie Oy/e NOETHYBaTUCh OCBITHIH Ipoliec Maii-
OyTHIX (paxiBLIiB 3 MPOBEACHHAM TEXHIYHOTO OOCIYrOBYBaHHS TPaHCIIOPT-
HHUX 3aC00iB;

- 3a0€e3MeYNTH MOCTiiHE IMiIBUIIEeHHS podeciiiHoro piBHSA HAYKOBO-
NelaroriyHuX npaniBHUKIB. CTUMYJIIOBATH iX y4acTb HE TIIbKH y HalMCaH-
Hi cydacHOi y400BOi JliTepaTypH Ta IPOBEICHHI HAYKOBUX KOH(EpEeHIIi, a
I y IpaKTUYHOMY 3aCTOCYBaHHI iICHYIOUHX 3HaHb 3 ITOCTIHUM IX OHOBJICH-
HSM Ta YJIOCKOHAJICHHSIM. 3a0€3MeUnTH ITiABUIIECHHS MIPECTHKY BHKJIaallb-
Koi mpodecii 33111 «OHOBICHHS MOKOJIHHS», 30UIBIIUTH PO3MIp OIUIaTH
JUTSI IOCUJICHHSI BiZITIOB1IaJIbHOCTI SIKOCTI MiJTOTOBKK MaiOyTHIX cremiaic-
TiB;

- CIpSIMYBaTH HaBUYAJIBHUH HPOIEC HAa BiANOBIAHICTH O BHMOT Cy-
YaCHOTO BHUPOOHHIITBA TPAHCIIOPTHHUX 3ac00iB, BCTAHOBUTH KOPIIOPATHUBHI
3B’3KH MIX 3aKJIaJlaMH OCBITH Ta TPAHCIIOPTHUMH IIiIIMPHUEMCTBAMH, CITH-
parounch Ha JOCBiI NpogeciiHO-TeXHIYHOI OCBITH B KpaiHax €Bpomw,
CIHIA Ta SmnoHii.

OpHi€ro 3 IPUYMH JleTpajanii cucteMu npodeciitnoi ocBiTH B YKpa-
THI Ha3MBaIOTh PO3PUB MIXK TEOPIEIO 1 IPAKTHUKOIO, BIJOKPEMIICHICTh HaBYa-
JILHOTO TPOLIECY BiJl peallbHUX BUPOOHWYMX TEXHOJIOTIH, BIACYTHICTH MOX-
JIMBOCTEH PO3BUTKY TBOPYMX 3110HOCTEH, 1HILIATUBU I OTPUMaHHS MPAKTH-
YHOTO JIOCBiTy pOOOTH B KOHKPETHUX Oi3HECOBHX CTPYKTYpax.

3amia ¢popMyBaHHS 3aralbHOHAIIIOHANBHOI CTpaTerii BUPIMIEHHS ic-
HyIOUuX mpobiieM y cdepi mpodeciitHoi miaroToBku ¢axiBLiB TPaHCIOPT-
HOI Taiy3i HeoOXiqHO:

- pO3poOHUTH MOJIENb pealbHOr0 00’ €THAHHS BUPOOHHUKIB, OCBITAH
Ta HAYKOBIIiB, AKi IPAIIOIOTh B aBTOTPAHCIIOPTHIH ramy3i Ykpaiau. Okpec-
JIUTU METY 1 HAaNpsIMU JIISUTBHOCTI 00’ €/THAHHS;
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- CTBOPHTH iHILIaTHBHY po0OYy IpyIy 3 HPEACTABHUKIB BiJ KOXKHOT
ctepu Al BUPIILICHHST OpraHi3allifHUX NMHUTaHb, PO3POOJIEHHS CTPYKTYpH,
CTaTyTy 1 1HIIOT HEOOX1THOT TOKYMEHTAIIIi;

- 3apY4MTHCS MIATPUMKOIO Ta HEOOXITHUMHM PIIIEHHSIMH 3aKOHO/aB-
YMX 1 ypsIIOBHX OpraHiB Ha CTBOPEHHS IHTETPOBAaHOI rajly3eBOi CTPYKTYpH,
a TaKoX OTPUMATH IO03BOJIM Ha BUKOPHCTAaHHA iHQPACTPYKTypH Ta BUI-
JICHHA MOTPiOHOTO MaTepialbHO-PeCypCHOT0 3a0e3neueHHs Ui ii (QyHKIIi-
OHYBaHHS;

- KOHKPETH3YBaTH CKJIaJ] MPEACTABHUKIB PETIOHATIBHOTO TaIy3€BOTO
00’eTHaHHSA, PO3POOUTH KOMIUIEKCHY NPOTpaMy HOTO MisSUIBHOCTI, 3aTBEep-
ITUTH TPUHIAIN TPUHHATTS PillleHb 1 MUIIXH Ta METOIH IX peaiizamii 3 Imi-
JIbOBOIO OPIEHTAIIEI0 HA JIOCSTHEHHS PE3YJIbTATHBHOCTI W E€KOHOMIYHO{
e(eKTUBHOCTI B KOXKHIH cdepi;

- CTBOPUTH CrellianizoBanuii (GOHI UId 3a0C3MEUYCHHS isUTBHOCTI
00’eZiHaHHs, Y SKUH OKPIM KOIITIB Aep)KaBHOTO (piHAHCYBaHHs MalOTh Hal-
XOAUTH YaCTKH TOXO/IB BiJl BJIJACHUX BUPOOHHYHX CTPYKTYD, IUIATH 32 HaB-
YaHHs, HaJXOJPKEHb 3a LIbOBY MIATOTOBKY 1 MepemiarotoBky (axisuiB Ha
3aMOBJICHHS CTaHIIIM TEXHIYHOTO i (pipMOBOTO OOCIYTrOBYBaHHS aBTOMOOI-
7B, 32 BUKOHAHI HAYKOBi PO3pOOKH, 3a MiATOTOBIICHI Ta pealli3oBaHi Mipy-
YHHKH, TIOCIOHWKH, HAYKOB1 BUJAHHS Ta iH.;

- 3a0e3MeYnTH NepioguyHe OOTOBOPEHHS pe3yNbTaTiB i e(h)eKTUBHO-
CTi IISUTBHOCTI PErioHaNbHOTO 00’ €THAHHS, a TAKOXK MOXJIMBICTH OIMCpaTH-
BHOTO BHECEHHS 3MiH 1 JIOMOBHEHB J0 PO3POOICHOT MOJIE, SIKa MOXKE ITOC-
JY’KUTH OCHOBOIO IS CTBOPEHHS IHTETPOBAHOI CTPYKTYPHU BUPOOHUYIHHUKIB,
OCBITSH 1 HAYKOBIIIB aBTOTPAHCIOPTHO] ramy3i YKpainu.

[IpoTarom OAHOTO CTOMITTS aBTOMOOLIb, K TPAHCIOPTHHIMA 3aciO,
MIEPETBOPHBCS 13 MPUMITHBHOTO 32 CBOEI0 KOHCTPYKIIEID «CaMOPYIIIHHOTO
Bi3Ka» y JIOCHTH CKJIAAHY 1 HEJIEIIEBY IHXCHEPHO-TEXHIYHY CHCTEMY, SKa
MIOCTIHHO TepedyBae B TMHAMIYHOMY PO3BHUTKY 1 HOTpeOy€e BJOCKOHAJICHHS
Ha KO)KHOMY eTarli il )KHTTEBOTO LMKy — INPOEKTYBaHHS, BUTOTOBJIICHHS,
peamizanii, excruryaramii ¥ ytwrizamii. Tox, 3 ypaxyBaHHSIM IOCTIHHOTO
YCKJIIHEHHSI KOHCTPYKIi1, BKpail BayKJIMBO 3a0€3MEUYNUTH BiIIOBIAHY (axo-
By OCBITY Ta IiJTOTOBKY CIICLIiaJIiCTiB SIKi 3MOXYTb HE TLJIbKH 3a0e3neuyBa-
TH po3poOKy, BUPOOHHITBO Ta OOCIYrOBYBaHHS iCHYIOUMX TPaHCIIOPTHUX
3ac00iB, a 1 3a0€3MEYNTH CTAJIMI PO3BHUTOK IIi€i Talxy3i B Cy4acHil eKOHO-
MIYHI MOJielli CBiTOBOTOo BUpOOHHIITBA. Bee 1e BMarae moegHaHHS 3yCHIIb
THX, XTO IIPUICTHUI» H0 (QYHKIIOHYBAaHHIO IIi€i ray3i, a came, criermiaic-
TiB, NMPUBATHOTO Ta JEPXKABHOTO Oi3HeCy, 3aKOHOAABUMX Ta BHKOHABUMX
OpraHiB Jep>KaBH.
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HAIIPSIMKHW EHEPI'O3BEPEXKEHHSI B TPAHCIIOPTHOMY
KOMILIEKCI YKPATHHA

Kawes C., Kupuuenko 1., Cironin A.
Cxionoykpaincokuil HayioHanbrull yHieepcumem imeHi Borooumupa Jans

CyuacHUIl TpPaHCIIOPTHUI KOMIUIEKC YKpaiHU BiJirpae KIIOYOBY

poib y 3a0e3MnedeHHi eKOHOMIYHOTO PO3BUTKY KpaiHH, CHPUSIIOUYH IepeBe-
3€HHIO BaHTaXIB i NaCaXXUPIB SIK BCEPEIUHI KpaiHu, Tak i 3a il Mmexamu. Ox-
HaK, e CEKTOp TAaKOXK € OJHUM i3 HaWOIMBIINX CIIOKWBAYiB CHEPTii, 0
pOOUTH HOoro 3HAYHUM (PaKTOPOM BIUTUBY Ha €KOJIOTII0 Ta €KOHOMIKY JAep-
*aBH. B yMoBax ri100anpHOT €HEPreTHYHOT KPU3H, 3MIiHU KJIIIMaTy Ta HEoO-
XITHOCTI CKOpOYCHHS BHKH[IB NMApHUKOBHX Ta3iB, MUTAHHS CHepPro3oepe-
’KEHHS B TPAHCIIOPTHOMY KOMILIEKCI CTa€ HaA3BHYAHO akTyansHuM [1].
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Amnanizyroun tBeppreHHs 0. bopoBrka, MOKHaA BUIUINTH JEKiIbKa
KJIFOYOBHX AacCIIeKTiB, sIKI MalOTh 3HAYHHI BIUIMB Ha €HEPro30epeXeHHs B
TPaHCIIOPTHOMY KoMmIuiekci Ykpainu. Ilepmr 3a Bce, cTpareriyHUMH
HanpsiIMKaM¥ MiJBHUIIEHHsS eHeproe(eKkTHBHOCTI € TeXHOJIOTIYHA Ta CTPYK-
TypHa nepeOyqoBa €KOHOMIKH, CTBOPEHHS SKOHOMIUHMX, aJMiHICTPAaTHB-
HUX 1 HOPMAaTHBHO-TIPAaBOBHX MEXaHI3MiB, IO 3a0€3MEYyIOTh 3POCTAHHS
eHeproeeKTUBHOCTI Ta 00cATIB eHepro3depexeHHs [2].

IIpoTe, He3BakalOUM Ha paHHE NPUHHATTA 3akoHy Ykpaiau «IIpo
eHeprosoepesxkeHHs» y 1994 pori, peassHUII Tporpec y HbOMY HAMpPSIMKY
3aJIMIIAETECS OOMEXKEHHM dYepe3 HU3Ky YHHHUKIB. OCHOBHI mpoOieMu
eHepro3abes3nedyeHHs B TPAHCIIOPTHOMY KOMIUIEKCI YKpaiHH BKIIOYAIOTh
[31]:

* HemocrarHsi eekTUBHICTh 3aKOHO/MABUOI 0a3u — iCHYIOYl 3aKOHU
YacTO HE peaji3yloThCs Ha MPaKTHUIl uYepe3 OFOpOKpaTHuHI MEpernoHu Ta
dopmaiizm. Ile 0OMexye MOXIMBOCTI IJIsi BIPOBAIKCHHS CHEKTHBHHX
€HEepro30epirarounx 3axo/iB.

* BincyTHICTh €KOHOMIYHHMX CTUMYJIIB — Opak (h)iHAHCOBUX CTHMYJIIB
JUIl THATPHEMCTB 1 TPOMAASH 3HIKYE MOTHBALIIO [0 BIIPOBAHKECHHS
eHeproe(eKTUBHUX TEXHOJIOTiH. HeMae mocTtaTHROT MiATPUMKH OIS iHBE-
CTHIIN Y MOJIEPHI3aIlII0 TPAHCIIOPTHOI iHPPACTPYKTYPH.

* Hu3pkmii piBeHb OCBITHBOI POOOTH — Opak iHQOpMAIifHUX KaM-
MaHIi Ta OCBITHIX MPOTrpaM 3HMKYE O0I3HAHICTh TPOMAISH 1 IMiJIPUEMCTB
100 BJKIITMBOCTI Ta METOJIIB CHEPTO30EPEIKECHHS.

* [HppacTpyKTypHI pobiemMu — cTapa Ta HeeeKTHBHA TPAHCIIOPT-
Ha iH(ppacTpykTypa moTpedye 3HAYHUX IHBECTHIINA A MOJEpHi3amii, o
BKJIFOYQ€ OHOBJICHHS PYXOMOT'O CKJIaJly, BIPOBaPKEHHSI HOBUX TEXHOJOT1H 1
MiBUIICHHS e()EKTUBHOCTI JIOTiCTHYHUX Tporiecis [1; 2].

Jlist mojonaHHs 3a3HaYeHUX MPOOJIeM Ta MiJBUIICHHS eHeproedek-
THUBHOCTI B TPAHCIIOPTHOMY KOMILIEKCI YKpaiHH HEOOXiITHO 30cepeauTHcs
Ha HACTYIHUX HampsMKax [4, 5]:

1. MonepHi3zauisi TpaHcopTHOI iH(pacTpyKTypH — iHBECTHLIl Yy
OHOBJICHHSI PyXOMOTO CKJIaJy, BIIPOBa/DKEHHS HOBHX TEXHOJIOTIH 1 IMiJBH-
IIeHHs eEeKTUBHOCTI JIOTiICTUYHMX nporeciB. [le BKiltoyae po3BUTOK enek-
TPOTPAHCIIOPTY, 30KpeMa eJIEKTPUYHIX aBTOOYCIB, TpaMBaiB 1 TposeiiOyciB.

2. BripoBapkeHHsT eHepro30epiratounx TEXHOJIOTiH — BUKOPUCTAHHS
IHHOBAITIHHUX TEXHOJOTIH JJIT 3MEHIIEHHS CIOXKMBaHHSA eHeprii. Hampu-
KJIaJl, BAKOPUCTAHHA TIOPUAHNX 1 €IeKTPHYHUX TPAHCIIOPTHHUX 3aco0iB, 3a-
CTOCYBaHHS CHCTEM pereHepariii eHeprii.

3. Po3BuTOK iHOPACTPYKTYPH LIS ANbTEPHATHBHHUX BHIIB MAaMBa —
CTBOPEHHSI MepeXi 3apsIHUX CTaHLIN IS eIeKTPOMOOITIB, PO3BUTOK iH-
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(bpacTpyKTypH AJIsl BAKOPUCTAHHS BOJHIO Ta IHIINX aJIbTEPHATUBHUX BHIB
TaJBa.

4. TTigBumeHHs e(peKTUBHOCTI JIOTICTUKN Ta TPAHCIIOPTHUX IepeBe-
3€Hb — BIIPOBA/UKEHHS IHTEJIEKTYaJIbHUX TPAHCHOPTHHUX CHCTEM JUIs OIl-
TUMi3alii MapupyTiB, 3MEHIICHHS MPOCTOIB 1 MiJABHUIIEHHS €(EKTUBHOCTI
BHKOPHCTAHHS TPAHCTIOPTHHX 3aCO0iB.

5. OcsiTHa Ta iH(OpMaIiiiHa poOOTa — TPOBENEHHS KaMIIaHil 3
MABUICHHS 0013HAHOCTI PO BAXKJIMBICTH €HEpro30epeXeHHs, HaBYAHHS
KpalluX MPaKkTUK Ta TEXHOJOTIH eHeproeeKTHBHOCTI cepell HACENeHHS 1
MIPALiBHUKIB TPAHCTIOPTHOTO CEKTOPY.

6. YockoHaNeHHS 3aKOHOAABYOi 0a3u Ta KOHTPOIH 3a ii BUKOHAH-
HSIM — CTBOPEHHS YiTKMX Ta JI€BUX HOPMATUBHUX aKTiB, SIKI CIIPUATHMYTh
BIIPOBAPKCHHIO CHEPro30epiraroymx 3axoiB, a TAKOXK MMOCHIECHHS KOHTPO-
JIFO 32 1X TOTPUMaHHSAM.

[TigBHIICHHS CHEPro30epeKeHHST B TPAHCIOPTHOMY KOMIUICKCI
YKpaiHu € KPpUTUYHO BAXKIMBHUM 3aBJIaHHSIM, SIKE€ Ma€ 3HAYHUM BIUIMB Ha
€KOHOMIYHHH pPO3BHUTOK, CHEPreTHYHY O€3IeKy Ta €KOJIOTiYHy CTIHKICTbh
kpainu. He3Baxkatoun Ha HasIBHICTH 3aKOHOZABYOI 0a3W Ta JEsKi 3yCHuId y
HanpsIMKy €Hepro30epeKeHHs, pealibHi Pe3yJIbTaTH 3aJIMIIAIOTECsT OOMexe-
HUMH 4epe3 HU3Ky 0ap’epiB, TAKHMX sIK HEAOCTATHS €(EeKTUBHICTh PaBOBUX
HOPM, BIJICYTHICTh €KOHOMIYHUX CTHUMYINiB, Opak OCBITHROI poOOTH Ta iH-
¢dpactpykTypHi npobmemu. [y JOCATHEHHs 3HAYHUX YCIIXiB y Hill cdepi
HEOOXIAHO 3AIMCHUTH KOMIUIEKCHHH MiAXiJ, IO BKIOYAE MOJEPHI3allito
TpaHCTIOPTHOI 1H(GPACTPYKTYpH, BIPOBAKEHHsI HOBITHIX eHeprosoepiraro-
YUX TEXHOJIOTiH, PO3BHTOK 1H(PACTPYKTypH IS aNbTEPHATHBHHUX BHIIB
MAJIMBA, ONTHUMI3aIlil0 JIOTICTHYHHUX MPOIECIB Ta MiJBUIIEHHS 00i3HAHOCTI
TPOMAaJSH 1 MANPUEMCTB MO0 BAXIIMBOCTI €HEProepeKTHBHOCTI. Baxiu-
BO TaK0X YJOCKOHAJIUTH 3aKOHOJaB4y 0a3zy Ta 3abe3meuyuTH ii eeKTHBHE
BUKOHaHHs. Pearnizalis ux 3aX0/iB J03BOJIUTH CYTTEBO 3HU3UTH €HEProc-
MOXXHMBAHHS B TPAHCIIOPTHOMY CEKTOPi, 3SMEHIIUTH BUKHIM IIKIJIMBHX pe-
YOBHH Ta MMOKPAIIUTH €KOHOMIYHI ITOKa3HUKHU KpaiHu. lle cripusitume cTiii-
KOMY PO3BHTKY TPaHCHOPTHOTO KOMIUIEKCY Ta 3a0€3NEeYECHHIO SKOJIOTIYHOT
Oe3nekn YKpaiHu, 1110 € MPIOPUTETHUM 3aBAAHHIM JUIsl JIepKaBU Ha LUIIXY
JIO CTAJIOT0 MaOyTHBOTO.
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CYYACHI IPUYNHU BUHUKHEHHSA ITPOBJIEM BE3IIEKHN
JOPOXKHBOTI'O PYXY

Kmwoes C., Kupuuenko 1., Cmoaa L.
Cxionoykpaincokuil HayioHanvHuill yHieepcumem imeHi Borooumupa Jana

JIopOKHBO-TPAHCIIOPTHI MPUTOIM 3aJHUINAIOTECS OTHIEI0 3 Haiicep-
Ho3HimKX mpobieM cydyacHoro cycninbersa. [llopoky Ha moporax Ykpainu
TPAIUISIOTHCSL TUCSY1 aBapiil, sIKi MPU3BOJATH J0 YHUCICHHUX JKEPTB Ta 3Ha-
YHHUX MaTepiajbHHUX 30WMTKIB. be3rneka MTOPOKHBOTO PYyXy € Haa3BHUYANHO
Ba)XXJIMBOIO TEMOIO, sIKa NOTpeOye MIMOOKOro BUBYEHHS Ta €(EKTUBHHX Pi-
HIeHb. Y Wil CTaTTi MU PO3IJITHEMO OCHOBHI CydacHi IPUYMHNA BUHUKHEHHS
mpobieM Oe3NeKu TOPOKHBOIO PYXy Ta 3aIPOIIOHYEMO MOXKIIHMBI HMIISXU iX
BHPIIICHHS.

[epeBueHHs WBUAKOCTI € onHier0 3 ronoBHuX npwanH JTII. Bu-
COKa MIBUJIKICTh 3HAYHO 3HIKYE Yac PeaKilii BOMisA Ta 301IbIIy€ TaabMiBHAN
[UIAX, IO YCKJIATHIOE MOXIIUBICTh YHHKHEHHS aBapiifHOI cHTyarii. 3riqHo
3 JIOCIIKCHHSM, MIPOBEACHUM [HCTUTYTOM OE3MEKH TOPOKHBOTO PYXy YK-
paiHu, OiNbIIe MOJOBUHM BCiX aBapiil TPamIAIOTHCS Yyepe3 HaIMipHY IIBHI-
KIiCTb.
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AnKOTOJIh 3HAYHO BILIMBAE HA 3JaTHICTH BOJIS KEPyBaTU TPAHCIIOP-
THUM 32C000M, 3HIKYIOUHM KOHIICHTPAIIIIO YBard, CHOBUIHLHIOIOYN PEaKIIit0
Ta TOPYLYIOYM KOOpJIWHALIIO pyxiB. BomiHHS y cTaHi aiKorojbHOro
CI’STHIHHS 3aJIMIIA€Thes ojHieto 3 cyrreBux npuanH JATII. Hagite HeBenu-
Ka KUTBKICTh aJIKOTOJIF0 MOKE 3HAYHO BILUTUHYTH Ha PEakIlito BOJIS Ta HOro
3IaTHICTH OI[IHIOBaTH CUTYAIIiI0 Ha JOPO3i.

Henmockonama mopoxHs iH(pacTpykTypa, BIICYTHICTH HEOOXiTHUX
JIOPOKHIX 3HAKIB, MOTAHO OCBITIICHI DUITHKH Ta HE3aIOBUILHUN CTAaH TOPIT
cnpusoTh 30iumbmieHH0 Kinmbkocti JTII. 3a maHuM# MOCHiKEHHS, IPOBE-
JIEHOTO YKpalHCHKUM IICHTPOM TOPOXKHIX OCIIKEeHb, Maibke 30% aBapiii
BiOyBaIOThCA Yepe3 HeJOCTATHIO AKICTh 1HPPaCTPyKTypH.

VY 3B’s13Ky 3 oOMexeHuM (piHaHCYBaHHSIM Oist 90 BiZICOTKIB aBTOMO-
OJIbHUX JOPIT 3arajbHOTO0 KOPUCTYBaHHS He peMOHTYyBainu noHan 30 pokis.
BinTak aBTOMOOLIBHI JOPOTH 3arajgbHOro KopuctyBaHHs (169,6 Tuc. kM) He
BIJINIOBIJAIOTh CYYaCHUM BHUMOTaM K 3a MirHicTio (39,2%) Tak i 3a piBHic-
110 (51,1%) (Puc. 1).

BpyriEtH LieMeHTDGETOHHI
B 5 THC M 2 8 THC KM

Eini webHesi rpagiiy
25 4THc. kM \\E% 2
168% e

i chansToGeToHH
55,6THC kM
R 4%
YopHi woce
71,7 THe M
43%

Puc. 1. ABTOMOO1IIBHI ZOPOTH 3arajJbHOTO KOPUCTYBaHHS

OxpeMo noTpedyIoTh 0COOIMBOT yBaru LITy4YHI CIIOPY/H T4 MOCTOBI
nepexoau. 3 16 191 mocty Tinbku 7 471 BiANOBIAAIOTH AiIOYMM HOpMaM Ta
CTaHAapTaM, TEPMIHOBOTO X PEMOHTY motpedyroTb 1 865 MocToBux mepe-
XOJiB.

Bararo BomiiB i MIIOXOMAIB HE JOTPUMYIOTHCS MPABHI JTOPOKHBOTO
PYyXy, IO TaKoXX HMPU3BOAWTEH N0 aBapii. BimcyTHICTH HaJeKHOI yBaru 1o
CUTHAJIB CBITIO(HOPIB, IEpeXpecTh i MIIOXITHAX TMEPEXO/IiB € YaCTOO IIPH-
gpaoto JITTI. 3a mammmu HamionampHO! momimii YkpaiHu, 3HauHa YacTHHA
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JTII BinOyBaeThcsi uepe3 HEAOTPUMAHHS MPaBHI MPOI3Ly MEpexXpecTb Ta
MIIIOX1THUX MEPEXOIiB.

HecripaBHuii TeXHIYHUI cTaH aBTOMOOUIIB, BIJICYTHICTh PEryJsipHO-
IO TEXHIYHOTO OISy Ta OOCIYrOBYBaHHS MOXYTh CTaTH IIPUYMHOIO aBa-
piit. 3a nanumu JlepkaBHOi ciyxOu 3 Oe3MEKM Ha TPAHCIOPTi, OJIU3BKO
15% aBapiil TpamsIFOTHCS Yepe3 TEXHIYHI HECTPaBHOCTI TPAHCIIOPTHHUX 3a-
co0iB.

BaxnmuBuM KpOKOM [UIsl IiABHINEHHSA OC3IEKHM HA JAOPOTax € IOCH-
JICHHS! KOHTPOJIO 3a JOTPUMAaHHSIM TPAaBWII JOPOXKHBOTO PyXy. 3ampoBa-
JDKEHHS OUTBII JKOPCTKUX IITpadiB 3a MEpeBUIICHHS MIBHIKOCTI Ta Kepy-
BaHHS y CTaHI aJIKOTOJIEHOTO CII'STHIHHS MOXX€ 3HAYHO 3MEHIIUTH KiJIbKICTh
JTTI. Hanpuknan, B kpainax €Bporneticbkkoro Coro3y 3arpoBaKeHHs &Kop-
CTKMX IITpaHUX CAHKLIil CYTTE€BO 3HM3WJIO KiJIbKICTh MOPYIIEHb HA JOPO-
rax .

HeoOxinHO iHBeCTyBaTH y MOJIMIICHHS JOPOXHBOI 1HOPACTPYKTY-
pu. Lle BKiIfOYae peMOHT Ta MOJIEpHIi3alLlio IOPIr, BCTAHOBIICHHS HAJIEXKHOTO
OCBITJICHHSI, PO3MITKH Ta JAOPOXKHIX 3HaKiB. Oco0OJKBa yBara Mae nmpuaijis-
THCS TIPOOJIEMHUM IUISTHKAM, JI¢ HaigacTille TpaIunItoThCs aBapii. 3a ma-
HUMH MiHicTepcTBa iHppacTpykTypn YKpaiHH, MOAEpHi3alis TOPOKHBOT
Mepexi 1o3Boisie 3HU3UTH KinbkicTs JJTTI Ha 20-30%.

[TpoBeneHHs peryiasspHHX NMPOCBITHHLBKUX KaMIIaHIH cepex BOMIIB
Ta IMIIIOXOMIB IOJ0 BAXIJIMBOCTI JOTPUMAaHHS IIPABWII JIOPOKHBOTO PYXY.
HaBuaHHs1 B LIKOJaX Ta yHIBEPCUTETax MOXKE CHPHUITH (OPMYBaHHIO Bij-
MOBiIaNbHOI TIOBEIIHKH Ha JOpOTax 3 PaHHBOTO BIiKy. YCHINIHI MpUKIaad
TaKUX KaMIaHiii MOYKHa MOOAa4YUTH y PO3BMHEHMX KpaiHax, /¢ BOHH CTajH
Ba)KJIMBUM €JIEMEHTOM JIEP)KABHOI MOJIITHKH O€3MEKU JOPOKHBOTO PYXY.

BBeneHHs 000B’SI3KOBUX PETyISIPHUX TEXHIYHUX OTJIAIIB TPAHCIOP-
THHUX 32c00iB. Ile 103BONMTH BYACHO BUSIBISITH Ta YCYBaTH TEXHIUHI He-
CIPaBHOCTI, SIKI MOKYTh TMPHU3BECTH JO aBapiif. 3a JaHUMH JOCIIIKCHHS,
MPOBEACHOTO E€BPOMCHCHKOI0 KOMICi€I0, 0OOB’SI3KOBHI TEXHIUHUH OIS
3HM)KY€ WMOBIPHICTh TEXHIYHMX HECIPABHOCTEH TPaHCIIOPTHUX 3aco0iB Ha
15-20%.

CyuacHi TexHOJIOTI] MOXYTh 3HAYHO MiJBHIIMTH OE€3MEKy IOPOX-
HBOTO PyXy. BripoBa/keHHsI aBTOMaTHYHUX CUCTEM KOHTPOJIIO MIBUAKOCTI,
CHCTEM pO3Mi3HaBaHHSI HOMEPHHUX 3HAKIB Ta BiJIEOCIIOCTEPEIKEHHSI JTO3BOJISIE
e(eKTHBHIIIE BUABIIATH Ta KapaTH MOPYIIHUKIB. KpiM Toro, HOBI TexXHOJO-
ril, Taki K aBTOHOMHI TPaHCIIOPTHi 3aCO0H Ta IHTEIEKTyalbHi TPaHCIOPTHI
CHCTEMH, MOKYTh CYTTE€BO 3MIHHTH IiJIXiJ 0 OE3MEKH Ha IOporax y Mmaii-
OyTHBOMY.

[TpoOnemu Ge3mexkn AOPOKHBOTO PYXy 3aHIIAIOTHCS AKTYaJIbHHIMHU
Ta NOTPeOYIOTh KOMIUIEKCHOTO MiAXOAy AJIsl X BUpilleHHsA. BaxinBo posy-
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MITH, IO TUIBKHM CIHiJbHI 3yCHJUIS JAEp’KaBHUX OpraHiB, TPOMaJICBKOCTI Ta
BOJIITB MOXXYTh CIIPHATH 3MeHIIeHHIo Kinbkocti JITII i migBuiueHHio Gesre-
Ku Ha joporax. HeoOxinHi 3akoHOJaBYl 3MiHM, NOKpaIIeHHs 1H(PAaCTpyK-
TYpH, NPOCBITHUIbKI KaMIaHii, peryIIpHUI TEXHIYHUHA OIS TPAHCIOPT-
HUX 3aC001B Ta BUKOPUCTAHHS CyYacHUX TeXHoJOrid. Tijabku TOIi MU 3MO-
KEMO CTBOPUTH O€3IEeYHI YMOBH IS BCIX YYACHUKIB JOPOKHBOTO PYXY.
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AKICTh TPAHCIIOPTHUX NTOCJIYT

Kmwoes C., IOpos b.
Cxionoykpaincokuil HayioHanbruill yHigepcumem imeri Borooumupa Jans

Ilig sSKiCTIO TPaHCHOPTHHX IIOCIYT aBTOMOOUIEHHM TPaHCIIOPTOM
Ma€ThCS HA yBa3i CYKYIHICTh IEBHUX YHMHHHKIB, SIKI XapaKTepU3YIOTh PO-
00Ty mianpueEMCTBA, AKe Hagae AaHi mociyru. [leprr 3a Bce, e HaIiHHICTH
JOCTaBKH TOBapy, SKIIO MOBa HIETHCS HPO BaHTAXKHI INEPEBE3CHHs, abo
0e3reKy IS JIFo/IeH, SIKIIO — IPO MacaXHPCHKI.

3aMOBHHUKY Ba)KJIMBO, 100 BaHTaX, SKUH Oyae TpaHCHOPTYBaTHCS
00paHHM HUM IEPEBI3HUKOM, IPUOYB JI0 MiCLsl IPU3HAUYEHHS LIJIUM Ta He-
YIIKO/DKEHNM, a TaKOX y BKasaHuii ctpok. 11{o6 oOpaTu nepeBi3HuKa, SIKUNA
Oyze BIANOBIJaTH JaHUM BHMOTaM, 3aMOBHHK 3BEpTa€ yBary, Mepll 3a Bce,
Ha HAsBHICTh Y KOMIaHIii JileH31i Ha IepeBe3eHHs] BaHTaXiB a00 macaxu-
piB. IliampuemcTBy B CBOIO uepry, o0 OTpHUMATH JLEH3II0 Ha Iie-
peBe3eHHst HeoOXiqHo OyTH o(iliiiHO 3apeecTpoBaHUM B YKpaiHi, a Takoxk
MAaTH y BIIACHOCTI BiJIIOBiHI TPAHCIIOPTHI 3aCO0M Ta TEXHIUHY 0a3y.

BignosigHo mo crarti 35 3akony Ykpaiam «IIpo HOpoxkHIH pyx»,
TEXOIIsAA € 000B’I3KOBUM JUIS JIETKOBHUX T3, sIKi BUKOPHCTOBYIOTh y KOMe-
PLIHAX UITSIX, BAHTRXKHUX aBTOMOOLTIB, Takci, aBTOOYCIB, CIIEI[iallbHOTO
TPAHCIOPTY i3 TPAHCTIOPTYBAaHHS HEOC3IICUHIX BAHTAXKIB, IPHICIIIB.

JIs macakupCchbKUX TepeBe3eHb MiAMPUEMCTBY HEOOXITHO 3apeecT-
pysatu cBoi T3 y cepBicHOMy 1ieHTpi MBC, npoiiti 000B’13KOBUH TEXHIU-
HUW orJisiz, oTpuMatu ceptudikar BimmomigHocTi. [Iponenypa ceprudika-
nii aBrobyca mepeadayae MepeBipKy BiAMOBITHOI OPraHi3aIli€l0 Maca)u-
pomicTtkocTi T3, OCHAIIEHHICTh CAIOHY, KIJIBKICTh 1 BIACTaHb MK CHASYU-
MH MICISIMH, HasBHICTh 1 JOCTYN JIO aBapiifHMX BUXOJIB, OCBITJIICHHS CaJIO-
HY, BIAMOBIAHICTh BUXJIOMHOT cucTeMu T3 10 €KOJIOTIYHOT HOPMH HE HUXK-
4ye €Bpo-5, 3araJIbHOT0 TEXHIYHOTO CTaHy.

Mi>kHapoaHI BaHTaXKHI Ta MacaKMPCHKi IEPEeBE3CHHSI NOTPeOyIOTh
BiJl MANIPUEMCTB ITPOXO/PKCHHSI HACTYITHUX IPOLEyp:

* Mixnapoana ceprudikaniss texaiynoro orisiny (MCTO) Tpanc-
MIOPTHOTO 3ac00y;

* Jlo3BiJI Ha Mi>kKHApOTIHI BaHTaXHI repeBe3eHHss CKMT;

* CimorncTBo mpo gomymieHHs T3 10 mepeBe3eHHs HeOe3MeuyHNX Ba-
HTaXiB.

* HasBricts y Bomis cBimourBa JJOITHB, mo 3acBiguye mpoxo-
JOKEHHS HUM KypCy CHELiaJIbHOTO HaBYaHHS 1 CKIaJCHHS iCINTY Ha 3HAHHA
CremiaJbHUX BUMOT, SIKi TIOBUHHI BHKOHYBATHCS TiJ Yac IepeBe3eHHS He-
0e3revyHuX BaHTaXIB.
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BigmoBinHo mo ykasy Ilpesunmenra Ykpainm Bixm 24.02.2022 Ne
64/2022 «IIpo BBelneHHS BOEHHOTO CTaHy B YKpaiHi» BH3HAuYeHO, IO Ha
nepiof; Aii MPaBOBOTO PEXMUMY BOEHHOTO CTaHy, KOHCTUTYLIHHI IpaBa i
cBOOOM JIIOAMHY 1 TPOMAaJITHUHA, TiepeadadeHi, y TOMy 4uclli crarrero 33
Koncrturynii Ykpainu, MoxyTs Oyt oomesxeni. 3 24 motoro 2022 poky i
0 JaHUH 9ac, 4OJMOBIiKH BikoM Bif 18 mo 60 pokiB MatoTh OOMEKEHHS IS
BHUI3y 3a KOPIOH, IO NIEBHHM YMHOM BIUIMBAa€ Ha 3[IHCHEHHS MIKHApOA-
HUX aBTOMOOUTEHUX TIEPEBE3CHb.

16 Gepesns 2022 poxy 3ampamroBana cuctema «lmax», mo mo3Bo-
nsie gonmoBikam 18-60 pokiB, BHECEHHM y Hel, IepeTHHATH KOPIOH YKpai-
HU. Biaroni mo BUIe3a3HAYEHOTO MEPeTiKy JOKYMEHTIB i cepTU(iKaTiB A
3MIACHEHHS MIXKHAPOHUX TIEPEBE3eHb JIOJIABCS MYHKT 3 BHECEHHS BOJIS 110
cucremu «lllmsix». JlaHa mpoueaypa omHOpa3oBa, TOMY HEOOXigHO Ti mo-
BTOPIOBATH Nepe]] KOXKHUM 3/1iIHCHEHHSIM MIXXHapOJIHOTO NMEPEBE3CHHs BaH-
TaxiB a00 MacaKUpiB.

Ha nanuii MOMEHT HaWOIJIBIINM MTOMUTOM Cepell MPAaIiBHUKIB KOPH-
CTYIOTBCSl MIANIPUEMCTBA SIKI MalOTh NPaBO Ha «OPOHIOBaHHS» CBOTO IEp-
coraiy. 3 6epe3ns 2022 poky Kabiner MinictpiB Ykpainu npuitase [Toc-
TaHOBY, IIO BH3HAYae OpOHIOBaHHS BIHICHKOB03a0O0B’s3aHHUX BiJ MoOLTi3a-
i1 T ATPUEMCTBAMHU, AKi BiIIIOBITAIOTh IEBHUM BHMOTaM.

3rifiHO 31 CTATUCTUKOIO MEPETHHY KOPAOHY BAHTAKHUM TPAHCHOP-
TOM, SIKy HaJae YKpTpaHcOe3neKka, KiIbKICTh IEPETHHY KOPJIOHY CTAaHOM Ha
KiHeIlb TPaBHA ICTOTHO 3MEHINWJIACH B TOPIBHAHHI 31 CTAHOM Ha MOYAaTOK
TpaBHsI.

acesT N acsT N
BMIXANO 3A ROBY = BMIXANO 3A AOBY

(¢

MDKHAPOAHI BAHTAXXHI NEPEBE3EHHA F MDKHAPOAHI BAHTAXKHI NEPEBE3EHHA
)| vepra | B cora |

g my
= =

HazeA MARR

Ha3zA MAND

1A38A MAD

Werwwi-Megwa® 132 193 o s BT R — 4 2
flpom el ° 67 (oot o 2
T 191
Mopyne-ciper” 1539 281 > o “Tiopytne - iper” 6 28
“don (Twca) -3axom™ 2995 213 s 161 “Mon (Tnca) -3axom” 272 160
e — “Vurope - Bume
Ftsa ik 1556 116 s 42 98
10 179
“Opninua - lcasua™ 1421 109 Opnisxa - lcaxua™ 597 98
1 120
“Anwome - Xanmey” 1004 106 “Aawose - Xanmey™ 1 88
9 59
“Pond- “pont-
Aypamynewrs” . 8, Aypamyneums” ar o
“Mamannes - Kpwas” 90 8 “Mamanara - Kpwas 5 89
3 m - s 109 "
“Bworpaiaxa - 5 21 “Buworpaninna - [} 24
3 105 ! 2 & [
“Craponssas - 226 74 “Crapokossus s 3
et 0 2 Tyno en 7 Pr Tynopa”
Morunie Nopiscseni = 4 a0 Merurie foprscveni = 0 a8

Puc.1. Cratuctuka nepetuny xopaony Bix JCBT

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024



3MEHIIeHHS! KUIBKOCTI TEpPEeTHHIB KOPAOHIB IOB’S3aHO i3 3aKOHOM
npo MoOiizaliito, iKui BcTynus B aito 18 tpaBus 2024 poky. B Hbomy itne-
TBCSL NPO T€, IO IpPAIiBHUKU JEPKIPUKOPAOHCIY)KOM YKpaiHH MaroTb
NpaBy Ha MEpPeBIpKy BiHCHKOBO-OOJIKOBUX JIOKYMEHTIB Y NPHKOPJOHHIN
CMy3i, KOHTPOJILOBAHOMY HPHUKOPJIOHHOMY paioHi Ta Ha MyHKTaxX IpPOITyC-
Ky 4epe3 JepKaBHUI KOPJOH YKpaiHu.

TakuM YMHOM B YMOBaX CHOTOICHHS SIKICTh TPAHCIIOPTHHX IOCIYT
BHM3HAYAIOTh HE TITBKW BIAIMOBINHI JIEH3II Ta cepTudikaT, M0 MiATBEp-
JOKYIOTH SIKICTh Ta HaIiHHICTH IEPEeBi3HMKA, a IIe i HasBHICTH MpaBa y Iif-
MPUMCTBa Ha OpOHIOBAaHHS CBOIX MpAIiBHUKIB, IO HAAACTh 3MOTY 3[iii-
CHIOBaTH MDKHApOIHI TIEpEeBE3EHHs Ta IMEepeBe3eHHS Mo YKpaiHi Oe3mepe-
0il{HO, BHMKJIIOYAIOYM PU3UK 3BUIBHEHHS MpAI[iBHUKA YW 3aJMIICHHS HUM
TPaHCIIOPTHOTO 3aco0y MICIs MEePEeTHHY KOPJAOHY 3 METOI0 BTEYl 3 KpaiHH
BiJl MOOLTI3aILi1, 1[0 TPU3BOAUTH 10 3PUBY JOCTABKH.
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3. Ilmmckans 1. IlepernH nepskaBHOrO KOPJIOHY B YMOBAaX BOEHHOIO CTaHY: IO
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5. Kiroes C.O. ocmimkenHs Tpancopmanii TpaHCIOPTHOT JOTICTUKY B YKpaiHi B
ymoBax iHgyctpii 4.0 / C.O. Kmoes, b.B. IOpos // Bicank CHY im. B. lans. —
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8. Kiroes C.O. IloOyznoBa cucteMn MOHITOPHHTY TOBTHX JAHIIOTIB ITOCTaYaHHS 3
Bukopucranusim Google cepsiciB / C.O. Kimoes, O.0. Bogonascokuii, A.P.
ItrkoB // Marepiain BceyKpaiHChKOI HayKOBO-TIPAKTHYHOI KOH(epeHril 3 mi-
JKHApPOIHOIO ydacTio “MaiibyTHiit HaykoBempb - 2019” — MiHicTepcTBO OCBITH Ta
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numupa Hdansa. — CeBepoponensk. — 2019. — C. 106-107.

POBOTA IMITAIIMHOT MOJIEJII PYXY ABPAZUBHOI'O
MATEPIAJLY 13 COIJIA

KoBTanens M.B., Moruaa B.1., KoBraneus T.M.
Cxionoykpaincokuil HayioHanbrull yHieepcumem imeri Borooumupa Jana

[Ticouna cucremMa JIOKOMOTHBA NpPU3HA4YCHA JUIS TONEPEIKEHHS
OOKCyBaHHSI KOJNICHHX TMap JIOKOMOTHBAa B PEXKHMI TATH, a TaKoX 3a-
1o0iraHHI0 BUHUKHEHHS 103y [PY TJIbMyBaHHI 1 IOB3YHIB IPH €KCTPEHOMY
ranpMyBaHHI. Ha BCiX JTOKOMOTHBax € MPUCTPOI, IO 3MIHCHIOIOTH IMOAaYy
abpasuBHOro MaTepiany (IICKy) Ha FOJIOBKH PEHOK i Kojeca JIOKOMOTH-
Bax, y pe3yJbTaTi 9oro 3HAYHO 30UIBIIYETHCS KOSQIIiEHT 3UETUIeHHS KOJTic
i3 pelikamu, a OTXKe, 1 CHJIa TATH Ta TalbMyBaHHS JJOKOMOTHBA.

BuBueHHs mpouecy pyxy aOpa3MBHHX YaCTHHOK i3 COIUIa MiCOYHOT
CHCTEMH JIOKOMOTHBA 3 YpaxyBaHHAM pi3HUX (hakTopiB, 00YMOBIICHO BUCO-
KOI0 CKJIAIHICTIO OTpPHMaHHS Ta aHaji3y pe3yJbTaTiB IpPH IIPOBEICHHI
CTEHIOBHUX Ta HATYPHHUX CKCIICPHUMEHTIB, TOMY METOIO POOOTH € CTBOPCHHS
iMiTaliiiHOT MOzENi, L0 ONHCYE MPOLEC PyXy YAaCTUHOK Ha JMHAMIKY
po3smnojiny X MO MIMPUHI TOJIOBKK PEHKHU MPOTIroM neBHoro yacy. CtBope-
Ha iMiTaliiiHa MOJIeJb 3aCHOBAaHA HAa BUKOPHUCTAHHI ajJrOPUTMIYHHX MO/IC-
JIeH, 10 peai3yroThCs Ha MEPCOHATBHOMY KOMITHOTEP, IS TOCIIIKCHHS
mporiecy pyxy aOpasuBHHMX dYacTHHOK. J[ms peamizamii metomy Oyio po-
3po0JICHO CHemiadbHUH MOICTIOIOYHNA alTOPUTM, BiAMOBITHO OO SIKOTO
MIPOTPaMHO BHUPOOISAETHCS iHQOpPMAITis, III0 OMUCYE eIEMEHTApHI IpPOoIecH
JOCIIKYBaHO! CHCTEMH 3 YpaXyBaHHSAM B3a€MO3B'SI3KIB Ta B3a€MHHX
BIUMBIB. [IpK 1IbOMY MOZETIOIOUYMH AJITOPUTM NMOOYI0BAHUH BiIIOBIIHO 10
JIOT1YHOT CTPYKTYPH CUCTEMH 31 30€peXEeHHSIM TIOCIIIIOBHOCTI MPOIIECiB, 10
NPOTIKAIOTH B Hil, 1 BiJOOpa’KeHHSIM OCHOBHMX CTaHIB cucteMu. [ moze-
JIIOBaHHS JOCHIKYBaHOI CHCTEMH Ha KOMITIOTEPI B SKOCTI KOMITHOTEPHOI
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NpOrpamMu, JIrOpUTM, IO MOJEINIoE, OyB 3amMcaHWi Ha BXIJIHIH yHiBep-
caJlbHiN anroputMmiuHiit MoBi C++ B cepenoBuii Borland C++ Builder 6.0.

HocnijpkyBaHa ciucteMa MOXe 0/IHOYaCHO MICTUTH €JIeMEHTH Oe3Ie-
PEepBHOT Ta IMCKPETHOI Jii, OyTH CXWIBHOIO JI0 BIUIMBY YMCJIEHHHX BUIIAJ-
KOoBHX (hakTOpiB (OOKOBMI BiTEp, 3aBUXPEHHS MOBITPS B 30HI KOHTAKTy i
T.1.), TOMy BHUKOPHCTaHHS pO3pOOJICHOI iMITaIliifHOI MOJeli O3BOJISIE I10-
CII/KYBaTH AWMHAMIKY (DYHKITIOHYBaHHS IIPOIECY MPOTATOM IIEBHOTO Yacy.
Mopens 103BOJISE JETKO 3MIHIOBATH 3HAYCHHS MapaMeTpiB JOCIiIKyBaHO-
TO MPOIIECy Ta HOro MOYaTKOBi YMOBH.

Pesynbratn iMiTaiifHOTO MOAETIOBAHHA € BAXKIIMBHM (DaKTOPOM UIs
TMPUHHATTSA PIlIeHp MiJ 9ac MepeBipKH HOBOI i/el, OCKUIBKH IIe ITO3BOJISIE
JIOCITIKYBATH BEJIMKY KUIBKICTh aJIbTEPHATHB (BapiaHTIiB pillieHb), porpa-
BaTH Pi3Hi CIIeHapil 3a OyIb-sIKUX BXIMHUX AaHUX. JI03BOJIsE IPOTHO3YBATH,
KOJIM MIEThCSI PO IMIPOEKTOBAaHY cUCTeMY abo JOCIiKyBaHi MPOIECH B TUX
BHUIIaJIKax, KOJIM HACTIPAB/ Lie MPU3BOIUTH JI0 EKOHOMIYHUX BUTPAT.

OCKiNbKM TaHWH METOJ| MOJICNIOBAHHS € YHCEJIbHUM, Pe3yJbTaTH,
OTPUMAHI MiCJsl 3aBEPIICHHS MOJICIIOBAHHS, BiANOBIIAIOTh (HIKCOBAHUM
3HAYEHHSAM IapaMeTpiB JOCHTIHKYBAaHOTO IPOLECy HOTo MOYaTKOBUM YMO-
Bam. [l aHami3y po3poOiIeHOro METOay JOBOJMTHCS Oararopa3oBO MOJE-
JOBATH Tpolec Horo (yHKIIOHYBAaHHS, BapilOIOYHM BUXITHUMH ITaHUMH,
HaOMpaodu TakuM YHHOM CTaTUCTHUKY pE3yJbTaTiB, SKy IIOTIM MOXHA
anpOKCUMYBATH.

B ocHOBi po3po6ieHoi iMiTaIiitHOT MOJIEN JIeKUTh METOI YaCTUHOK
(muCKpeTHO-eNIeMeHTHUH), o mepeadadae OOYHCICHHA IIOJNOXKEHHS Ta
BIIMOBITHUX MapaMeTpiB KOKHOI MOJIEIIOI0YO01 YaCTKH Y Pi3HI MOMEHTH Ya-
Cy, a TaKOXX BaXJIMBOIO OCOOJNHUBICTIO JAHOTO METOAY € MOJKIHBICTh
ypaxyBaHHS BIUIMBY BEJIMKOI KUIBKOCTI PI3HOMaHITHHX 3a MPHPOJIOI0 (hak-
topiB. Lle m03BOJISIE OTpHMAaTH JETallbHY IPOCTOPOBO-YACOBY KapTHHY
PO3IOJITY MOTOKY YaCTHHOK Ha IOBEPXHI, IO AOCIIDKy€eThca. Monens py-
Xy ABo(a3HOro MOTOKY OIKMCY€E PyX YaCTHHOK 3 OIJIAAYy Ha 3ITKHEHHS Ya-
CTHHOK y TIOTOIIi Ta iX BiloOpa)keHHs BiJ IOBEpXHi peliku abo xoneca. Bu-
KOHYIOUHM YHCEJIbHE MOJICNIIOBAHHS PyXy HMOTOKY YaCTWHOK — PO3MOLI 3a
pO3MipaMy, IIBUJIKICTIO, 9aCOM Ta iX IPOCTOPOBE PO3TAILIyBaHHS IO Iiepe-
pi3y comia (KOOpJMHATH KOXKHOI YaCTHHKH), Y NOYaTKOBHH MOMEHT 4acy
BU3HAYA€THCS YMOBAaMH 3aBJIaHHS, & TAKOXK TEXHOJOTIYHUMH IapaMeTpamu
npucTporo, mo mojae. KokHa MoZenrooda 4YacTKa CTaBUTBCA Y
BiNIOBiHICTH 3 OHIEIO PEATHHOIO YACTHHKOIO, KUTBKICTh SKUX Y 00UHCITIO-
BaJHPHOMY CKCIIEPHMEHTI BU3HAYAETHCSA BIXOIIIH 3 00'€MHOT KOHIICHTpALIi1
MIOTOKY 33JJaHOTO B ITOYaTKOBUX yMOBAX.

PesynbraTn MOmeniOBaHHS 3a BIIEpIIE PO3POOIICHOO iMiTaliifHOIO
MOJICIUTIO PYXY aOpa3MBHOTO Marepiaiy J03BOJSIOThH MiAi0OpaTu mapaMeTpu
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CUCTEMU CTPYMHHHO-aOpa3WBHOTO BIUIMBY Ha (JOpPMyBaHHSI NOBEPXHEBOTO
mapy peku Ta moOyayBaTH 3aJIeKHICTh NMPOAYKTHBHOCTI JaHOI CHCTEMH
BiJl LIBUAKOCTI PyXy JOKOMOTHBA.
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puana u3 coma / M.B. Kosranen, H.W. T'op6ynos // [IlepcriekTnuBBI B3anMoeii-
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H.U. T'op6ynos, M.B. Kosranen, S1.B. UepHbimoBa / cOOpHUK Hay4HBIX TPY-
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Hams. —2012. - 4Y.1, Ne 5 (176). — C. 96-103.

MI’KHAPOJHI ITACAKUPCBKI 3AJII3BHUYHI IEPEBE3EHHS:
CYYACHUM CTAH TA IEPCIEKTUBHU PO3BUTKY

Kpacnomrran O.M.
Hayionanvuuii mpancnopmuuti ynisepcumem

Ha croropHimHii AeHF MDKHAPOIHI MaCaKUPCHKI 3aJi3HUYHI Tepe-
BE3€HHS B CBITI NMEPEXMBAIOTH IEPiOJ BiJPODKEHHS, IO MEperye NOCHTh
TpUBAJIOMY Tepiojay Oe3ynmuHHOro ckopodeHHs. Tak, no cepeaunu XX cro-
JITTS 3aJi3HUYHUN TPAHCIOPT 3aJMIIABCS NPAKTHYHO Oe3aJbTepPHATHBHUM
JUTSL 3A1MCHEHHS TOIOPOKEH Y MbkHapoJHOMY crionydeHHi. OnHak, 3 1960-
X POKIB, MICJIsl MOYATKy CTPIMKOTO PO3BUTKY PEaKTHUBHOI aBiallii, Mi>kHapo-
JIHI MTACaKMPCHKI MEPEeBE3CHHS 3aJII3HUYHUM TPAHCIIOPTOM IOYAJH MOCTY-
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MOBO 3aHemnasaTH. ['0JIOBHOIO PUUYUHOIO CTaB ITOKa3HUK TPUBAIOCTI MOJO-
POXi: 32 IIMM NapaMeTpoM 3aJi3HUYHHUHI TPAHCIOPT HE MIr KOHKYpYBaTH 3
aBiamiero.

HerarusHuii Tpenn tpuas no cepenunn 2010-x, ko BinOyBcs 1e-
pPEIOMHHMI MOMEHT, IICIISl SIKOTO MIDKHApOJAHI NMacaKHMPChKi IepeBe3eHHS
nepedny 10 3poctaHHs. LlpoMy cipusii psg ¢axTopis, Iepmr 3a Bce —
MIOCHJICHHS BHMOT JI0 €KOJOTIYHOCTI TEPEeBE3€Hb, a TAKOX IiJBUINCHHA
€KOJIOTI9HO{ CBITOMOCTI TPOMAJISIH.

He 3Baxaroum Ha TmeBHI OOMEXCHHS, CIPHYMHEHI ITaHICMi€I0
COVID-19, TpeHn mo 3poCTaHHS CETMEHTY MIXKHAPOIHHX ITaCaKUPCHKUX
NIepeBE3eHb TPUBAE Ta MA€ 3HAUHI EPCTICKTHBH.

Psin mpoBiMHUX 3ali3HUYHUX ONEPATOPIB 3AMPOBAIWIN CICILiaNbHI
CerMEHTH IS 3AIMCHCHHS MDKHAPOJHUX 3ali3HHYHUX IMepeBe3eHb. Tak,
Hanpukiaza, Asctpiiiceki 3amisauui (OBB) 3ampoBaauan cerMeHT JOKCO-
BUX HiYHUX mepeBe3ens NightJet [1].

AXTyaJIbHUM NHTAHHS PO3BUTKY MDKHapOJHHX 3aJi3HHYHUX Iepe-
Be3eHb € 1 uis Ykpainu. Tak, 1o 2016 poky crocrepiranach HeraTUBHA JH-
HaMiKa: MapuIpyTHa Mepexka Ta 00CATH IepeBe3eHb Y MIXHAPOIHOMY CIIO-
JMy4YeHHI HEBIHMHHO cKopouyBanmuchk. OmHak, B 2016 pomi HacTaB meperoM-
Uit MmomeHT. Came B TpyaHi 2016 poky Oyno MpH3HAYEHO MEPIIH MOi3[
IHTEPCITI+ cnonyuernusm Kuie-JIpBiB-Ilepemunurs (ITompma). Bracaimzox
1IbOT0, 3a pe3ynbraramu 2017 poky 00CATH MacaXHpChKUX MEPEBE3CHb MK
VYkpainoro Ta Iombmiero 3pocnu y monaz 10 pazis (3 30 000 mo 300 000 ma-
cakupiB Ha pik). Bigroai (3a BunaTkoM 2020 poky) oOcsru nepeBe3eHs He-
BITUHHO 3pPOCTAIOTh.

YV 2019 porii o6csiru epeBe3eHb 3aTI3HAIICI0 MK YKpaiHoIo 1 Kpai-
Hamu €C nepeBUmMB | MIH. TacaXxupiB.

Ocob6nuBy poJib MiXKHAPOJIHI TIepeBe3eHHS Mik YKpaiHoro Ta [Toib-
IICO BiAIPANH Mij] 9aC TTOBHOMACIITAOHOTO BTOPTHEHHS, KOJIU 3aJTi3HHUIICIO
3[iliCHIOBaNIach €BaKyalliss MUPDHUX I'POMaJisiH. A B YMOBaxX 3aKpHUTTS IOBIT-
PSHOTO TPOCTOPY YKpaiHW Uil MOJBOTIB IMBIABHOI aBialii, 3ai3HUYHUH
TPaHCIIOPT CTaB OCHOBHUM JUISI ITOJJOPOKEH YKpaTHCHKUX IPOMAJISH 10 Kpa-
in €C i 1aji — Mo BCbOMY CBITY.

3a pesynbratamu 2023 poky Mixk YkpaiHoio Ta €C 3ami3HuIero me-
peBeseHo 2,1 muH. macaxupiB [2]. 3a 1eif ke nepiox aBTOOyCHUMH TIepeBe-
3€HHSAMMU 32 JaHUMH MiHicTepcTBa pO3BUTKY IpoMaj, TepUTOpiit Ta iHdpa-
CTPYKTYpH YKpaiHH CKOPHCTAIHCH ITOHAM 8 MITH. macaxupiB. ToOTo, 3ami3-
HUYHHUN TPaHCHOPT Hapasi 3aiiMae 25 % pHHKY, IO BKa3y€ Ha 3HAUHHUH I0-
TEHIIaJ 7SI MOAATBIIOTO PO3BUTKY.

B 2022-2023 poui Y3 peamizyBana psn iHGpacTPyKTYPHHUX TPOEK-
TiB, CHPSIMOBaHMX Ha PO3BUTOK MIXKHAPOJIHHUX [IEPEBE3CHbB, a CaMe:
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- Bignoenenns koumii 1435 mm Ha ginsHii PaBa-Pycbka-Jlepkkopion
(nanpsimok — Pecry6uika ITosbmia);

- Bignoenenns komii 1520 mM Ha ginsHii Paxis-Bans-Bimenyi (Ha-
psIMOK — PymyHist);

- Jepxkopnon (3aryx) — Xupis — JlepxkopaoH (HuxankoBudi) (Ha-
npsMoK — Pecmry6iika [Tonpmia).

Ha »xanb, 3a3HadeHi MPOEKTH HE MOXKHA HA3BAaTH YCIIIIHUMU: CTa-
HOM Ha uepBeHb 2024 poKy NepeBe3eHHS BUKOHYIOTBHCS JIMLIE Ha MEPIIOMY
HanpsMKy: PaBa-Pycpka- BaprmaBa, mpu ToMy macakHpOIOTIK HE MOXKHA
BBaKaTW 3a10BimbHUM. Ha Hampsmky Paxis-Bams-Bimenyd mepeBe3eHHs
3MIACHIOBAUCH B JIIOTOMY-Oepe3Hi 2023 poky, omHaK depe3 BiACYTHICTh
MacaXHpoIroToKy OyJM NMpHUIUHEHI. 3a TPeTiM HaIPSIMKOM IEPEBE3CHHS HE
PO3MOYHHAITUCE.

OnHuM i3 (akTopiB, sIKi YCKIATHIOIOTH MEPEBE3CHHs MK YKpaiHOIO
Ta €C € pi3Hi cTaHJAPTH LIMPHUHU KOJii: B YKpaiHi BUKOPUCTOBYIOTHCS KO-
il 1520 mm, tomi sik y €C — 1435 mwm. [{ns BupinieHHs 3a3HaueHOT pooJie-
MU ICHYIOTb 3 3arajbHONPUIHATI CIIOCOOH:

- [lepecTaHoBKa BaroHiB — Iei CHOCIO HA CHOTOAHI 3aCTOCOBYETHCS
s oizniB Kuis-Bapmasa ta Kuis-Binens;

- [Mepecanka macaxxupiB Ha MPUKOPAOHHUX CTAHIIISIX: HA CHOTOHI OC-
HOBHI cTaHmii-xaou: XommM, [Tepemunuis (Pecyomika [Tonpma), Yom
(Ykpaina — HanpsiMku Yropuiuaa, ABctpist, CnoBayunna, Yexis);
BukopuctanHsg BCiX TpPbhOX CIOCOOIB € MEPCHEKTHMBHMM B yMOBax

VYkpainn.

Tak, HaKWOIIBII MEPCIEKTUBHUMH HANpPSIMKaMH UIsi BUKOPHCTAHHS
MIEPECTAaHOBOYHOTO CIIOyYeHHsI Ha ChoroaHi € Pycmy6uika ITompma (3 1Box
MYHKTIB T€PECTAHOBKHM BaroHiB BHUKOPHUCTOBYETBHCS JIMILIE OJMH — IO CT.
SronuH, MyHKT mepecTaHOBKH BaroHiB Mo cT. Moctuceka-II 3 2020 poky
JUISl TTACAXUPCHKUX TEePEeBE3eHb HE BUKOPUCTOBY€EThCS), PymyHis Ta Boxra-
pist (IyHKT mepecTaHOBKM BaroHiB 1o ct. Baxyn-Ciper 3 2020 poky He BU-
KOPHUCTOBY€ETBCS ISl TTACAKUPCHKUX TepeBe3eHb). Cii 3a3HauuTH, 10 1O
teputopii bosrapii Ta PymyHii nomyckaeTbest KypcyBaHHs BaroHiB radapu-
Ty 1-BM, 110 CTBOpIOE IIEpeyMOBH JUIsi PO3BUTKY II€pEeBE3€Hb 3a UM Ha-
HPSMKOM.

Sk 3acBimumia mpakTHKa OpraHi3almii mepecagKoBOTO CIIONyYeHHS 3
2016 poky, 3a3HaueHHWH crocid Mae HaWKpamli MEpCHeKTHBH PO3BUTKY,
IepII 3a BCe TOMY, IO 3a3HAa4eHUil crmocid (pakTHIHO Mmo30aBiIeHH 00Me-
KCHb IIOJ0 KUTBKOCTI IEepPEeBE3CHNX MACaKUPIB Ta 32 YMOBH HAJICKHOI Op-
rafizamii Ja€ MOXKIIMBICTE KpaTHO 301iNBIIyBaTH KUIBKICTH NepeBe3eHb. Ha
HaMOMIKYy TNepCIeKTHBY OUIIFHO peati3yBaTH CTBOPEHHS XabiB Uit
MDKHApOXHOTO TIEPeCcajloyHOTr0 MacaXUPChKOTO CIHOJIYHYEHHS 10 CTAaHIISIX
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Moctucska-II (Hampsmok Pecny6mika Ilonbima, Hivewunna, Yexis Toruo),
Vaxkropon (Hanpsimok YropiuHa, CioBauunna, Aecrpis, Yexis Tomo), Ba-
nya-Ciper (Hanpsimku — Pymynis, Bonrapis, Typedunna). Cnin 3a3HaunTH,
110 PO3BUTOK Xaly MO cTaHWii Y>KropoJ MOXJIMBUIL Ticis peaiizauii nmpoe-
KTy BigHOBIIeHHs Kouii 1435 na nimsxui Yon-Yikropon, skuil Hapasi pos-
moyaro [3].

Tperiit cnoci6, a came BUKOPHCTAaHHS PyXOMOTO CKIIaay 3i 3MiHHOIO
IIAPUHOIO KOJIICHUX ITap, CIIiI PO3IIISAATH Ha CEPEJHBO- Ta TOBTOCTPOKOBY
MIEPCIIEKTUBY, OCKUIBKH peaizamis Ioro cnocoly motpedye 3HAYHUX Karli-
TaJIOBKJIAJICHb, MEPII 32 BCE — HA MPUAOAHHSI PYyXOMOTO CKiaxy. 3a3Haue-
HHUH CHOCIO0 AOMIJIBHO NMEPEeBakKHO BUKOPUCTOBYBATH VIS CIIOJIyYECHHS BEIIH-
KuX MicT 3axinHoi yactuan Ykpainu (JIbBiB, IBaHO-®DpankiBehbk, YepHiBii,
Jlyupk, PiBHe) 3 Benukumu micramu B kpaiHax €C: Kpakis, Bpoias, Ka-
ToBiIe, JII00IiH TOoIIIO.

JlitepaTtypa:

1. Odiuiiiamii caiiT ABcTpilchKOi 3ammi3HuIi: https://www.oebb.at/en/reiseplanung-
services/im-zug/unsere-zuege/nightjet

2. Vkp3amizauusg y 2023  pomi  mepeBesna 25  MIH - HacaKHpiB:
https://www.uz.gov.ua/press_center/up_to_date topic/621554/

3. 3amovaTkoBaHO MPOEKT OyAiIBHHITBA €Bporeiicbkoi Kkomii Yom-Ykropox, —
Henuc  mwurane:  https:/www.kmu.gov.ua/news/zapochatkovano-proekt-
budivnytstva-ievropeiskoi-kolii-chop-uzhhorod-denys-shmyhal

OPI'AHI3ANIA NIEPEBE3EHHS 3EPHOBUX BAHTAXKIB
TEPUTOPIEIO YKPATHU Y YACH BOEHHOI'O CTAHY

JlaBpyxiH O. B., AnbommHcbknii €.C., Mxkptuubsas 1.1
Yxpaincovkuii oeparcasnuii ynisepcumem 3anisHuuH020 MpaHCNOpmy
Kpaxiscokuii Texnonoeiunutl ynieepcumem im. Taoeywa Kocmiowxa
Xapxiecokutl nayionanvHull yHieepcumem imeni B. H. Kapasina

VY dacu BOEHHOTO CTaHy, e(peKTHBHA OpraHi3aIlisl JOTICTHKH 3EPHO-
BHX BaHTaxiB HabyBae ocoOnmBoi Baru. BiiicbKOBI 1ii, IO BeAyThCS HA Te-
putopii YKpaiHH, CYTTEBO YCKIAIHIOIOTH TPAaHCIOPTYBaHHS 3€pHA, SKE €
OHUM 13 KIIFOYOBHX EKCIIOPTHHUX TOBapiB Kpainu. Ll momoBimes aHamizye
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BUKJIMKH Ta TPONOHYE MOSKJIMBI PIIICHHS JUIS ONTHMI3allii NepeBe3eHb y
CKJIaJIHUX YMOBaX.

BoeHHuil cTaH BIUIMBAE Ha 3€PHOBUI PUHOK Ha KUJIBKOX PiBHAX: (i-
3WYHE 3HUIIECHHS IHQPaAcTPyKTypH, OJOKYBaHHS TPaHCIOPTHUX MUISXIB,
3pOCTaHHS PU3UKIB JUIs TPAHCHOPTHHUX 3aco0iB Ta nepcoHaiy. Lle Bumarae
TIIHOOKOTO TIEPEOCMHUCIICHHS Ta alalTallii iICHYIOYHX JIOTICTHYHHUX CXEM.

VY KOHTEKCTI IOCTiKeHHS MpOoOJIeMaTHKN OpraHi3allil mepeBe3eHHs
36pHOBHX BAaHTAXKIB B yMOBAaX BOEHHOTO CTaHy, 3HAYHHH BHECOK 3p0oOWIn
YKpalHCHKI BUCHI, SIKi pO3TIISAAIH Pi3Hi ACTIEKTH L€l TEMU.

Jlomoteko JI.B. pasom 3 ApcenenkoMm /I.B. posrisipanu nutaHHs
BBE/ICHHS KOHTEHHEPHHX IMOI3/iB miJ yac 300py BpOXKaio 36pHOBHX BaHTA-
KIB, [0 MA€ BAXJIMBE 3HAUCHHS JUIS ONTUMI3AIll JIOTICTHYHUX IPOIIECIB
[1]. Ixmi gocmimkeHHS BKa3yIOTh Ha HEOOXiJHICTH NMPOTHO3YBAHHS MOKA3-
HUKIB IEPEBI3HOTO MPOLECY Ta BIPOBAIKCHHS TEXHOJIOTIYHHUX PIllICHb, Ta-
KHX SIK KOHTCHHepi3allis nepeBe3eHs [2].

ByThko B. BHUCBIT/IIOBaB HOCSTHEHHS YKp3ali3HUIN y cepi mepese-
3€HHS 3€PHOBHMX BAaHTaXIB, 30KpeMa, PEKOpJAHI 00CArM INepeBe3eHHs, L0
Oymu nocsrHyTi B civni 2024 poky [3]. Li mani cBiq4aTh npo epeKTHBHICTH
Ta MOTEHIIaN 3aJII3HUYHOTO TPAHCIIOPTY B yMOBAX BOEHHOTO CTaHY.

CrpateriyHi HaIPsSMKA BUPIMICHHS TIOCTABIICHOI 3a1a4i:

- pO3pOOUTH aNbTEPHATHBHI MapIIPyTH TOOTO BaXKIHUBO IACHTUPIKY-
BaTH Ta 3a0€3MEYNTH aTbTCPHATUBHI IIISIXHU JUIS 00X04y 30HU KOHDIIKTY.

- BUKOPHCTOBYBATH DPi3HI BUIM TPAHCIIOPTY, a caMe KOMOIHyBaHHS
PI3HUX BHIIB TPAHCIOPTY, TAKUX SAK 3aJI3HUYHUII, aBTOMOOITFHUNA Ta pid-
KOBHIA, MOKE 3a0€3MEeYUTH OiIbIITy THYUKICTb.

- CTBOPUTH MOOIIbHI 36pHOCXOBHINA - THMYACOB1 3€pPHOCXOBHINA JI0-
3BOJISITH 3MEHIIHUTH NMOTPEOyY B JIOBrOTPHBAJINX HIEPEBE3CHHSIX.

- 3aMyYUTH MIKHApOAHY JOIOMOTY - CIIBIIPAId 3 MiXHApOIHUMHU
napTHepaMu JJist 3a0e3nedeHHs Oe3neku Ta epeKTHBHOCTI TPaHCIIOPTYBaH-
HL.

- BIIPOBAUKYBAaTH CyYacHi TeXHOJOTii, Taki sk GPS-MoniTOpHHT Ta
JIPOHU JUISI CIIOCTEPEKCHHS, OCKUIBKM caMe IIe MOXK€ 3Ha4YHO MiJABHIIUTH
KOHTPOJIb Ta OE€3MEKy MepeBe3eHb.

Opranizanis nepeBe3eHHs 3epHOBUX BAaHTAXIB y YacH BOEHHOTO CTa-
Hy BUMara€ KOMIUIEKCHOTO MiJXOJy, IO BKIIOYA€ CTpaTEriuyHe IUIaHyBaH-
HSI, TEXHOJIOTIYHI iHHOBAIIIl Ta MIXKHApOJIHY cHiBmparro. Peamizamis 3ampo-
MTOHOBAHMX 3aXOJiB JO3BOJIUTH 3a0€3MEYUTH CTAOLIBHICTh 36pHOBOTO PHH-
Ky Ta IIPOIOBOJIBYY Oe3NeKy KpaiHu.

KitrouoBi ciioBa: 3epHOBI BaHTaXXi, BOEHHUH CTaH, JIOTICTHKA, YKpai-
Ha, TPAHCHIOPTYBaHHA, iHPpacTpyKTypa, Oe3reka.
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NEPEBE3EHHS HEBE3ITEYHUX BAHTAKIB B YMOBAX
BINCBKOBOI'O CTAHY: BUKJIUKH TA CTPATETTI
AJANOTALIL

JlaBpyxin O.B., Kuman A.M., Mitimmosa K.B.
Yxpaincokuii depoicasnuii ynisepcumem 3ani3HUUHO20 MPAHCROPMY
3acmynuuk cenepanvio2o Oupekmopa 3 po3sumKy upooHuymea
TOB “bpyxnin-Kuis”

Yrpainucokuii oeparcasnuil ynigepcumem 3ani3HUYHO20 MPAHCROPINY

B ymoBax BilicbkOBOTO CTaHy, 1o OyJ0 BBEICHO B YKpaiHi, epeBe-
3¢HHS HeOEe3MeYHNX BaHTaXKiB HaOyBae OCOONHMBOI aKTyaJ bHOCTI Ta CKIIAJ-
HocTi. HeoOximHicTs 3a0e3nedeHHs 0e3nepeOiifHOro mocTayanHs KPUTHIHO
Ba)XJIMBUX MaTepiajiB BHMAara€ BiJl JIOTICTHYHUX CHCTEM MaKCHMaJbHOI
THY4YKOCTI Ta ajantuBHOCTI [1]. TakuMm YMHOM mepeBe3eHHS HeOe3NneuHnx
BaHTaXXiB B YMOBax BIfICbKOBOTO CTaHy B YKpaiHi € Ha3BUYAHHO aKTyajb-
HUM MUTaHHSM, SIK€ BUMarae HeTraifHOTO BUPIIIICHHS Ta aJanTaiii iCHyI0UuX
JIOTICTUYHHUX CHCTEM.

Jna amamizy cuTyarlii BUKOPUCTOBYBAJINCH JaHi 3 BIIKPUTHX JKe-
pelt, CTAaTUCTHYHI J1aHi, a TaKOXX pe3yJIbTaTH IHTEPB'I0 3 eKCIIepTaMu y che-
pi JOTiCTHKH Ta OE3MEKH MepEeBE3CHb.

BusiBiieHO KIIIOUOBI PU3HUKH, SIKI BAHUKAIOTD TIPH TIepeBe3eHHI Hebe-
3MI€YHUX BaHTaXiB B yMOBax BIHCHKOBOI'O CTaHy, Ta PO3pPOOJIEHO PEKOMEH-
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Jatii moo ix MiHiMizarii. 30kpema, BaXIUBUM € BIIPOBAPKCHHS KOMIUICK-
CHOT CHCTEMH PU3UK-MEHEPKMEHTY Ta IMOCWJICHHS KOHTPOJIIO 32 JOTPUMaH-
HSIM CTaHAApTiB OE3MEKH.
L1i Te3n crnpsiMOBaHi AJIsl BUKOPUCTAHHA iX SK OCHOBM JUISl TIO/1JIb-
1101 PO3POOKH Ta JOMOBHEHHS 3 ypaxyBaHHSM Crel]iku KOHKPETHOI Hay-
KOBO{ KOH(epeHIii Ta akTyaTbHUX NaHUX. Ba)KIMBO TakoX BpaxyBaTH HO-
PMaTHBHO-TIPABOBE PEryJFOBaHHS, L0 CTOCYETHCS INIepeBe3cHHs Hebesmed-
HUX BaHTaXIB B YMOBaX BifiCEKOBOTO CTaHYy.
Bimoma ¢opmyrna ommcye OWIHKH PH3HKIB TEepeBE3CHHA Hebesred-
HUX BaHTXIB B YMOBaxX TEXHIYHUX OOMEXCHD i BIHCHKOBOTO CTaHY:
R=3%, P xC, (1)
ae:
R - 3aranbHUit pU3HK [EepeBe3CHHs HEOE3MCYHNX BAHTAXKIB;
F; - fiMoOBipHiCTh BUHUKHEHHS ( 1 )-TO PHU3UKOBOTO MOAI;
;- moteHniiiHi HacHiAku (1 )-ro pU3MKOBOTO TOIT;
1 - KUIBKICTh PO3IJISIHYTUX PU3UKOBUX HOMIH.

L1 ¢popmyiia 103BOJISIE OLIHUTHU 3arajlbHUM PU3UK, CYMYIOUH J00YyT-
K1 MIMOBIpHOCTEH Ta HACIIIKIB AJISl KOXKHOTO 3 MOXKJIMBUX PU3UKOBUX TOAIN
[2]. Bona mosxe Oyt ajganToBaHa Ajsl clielU(piYHUX YMOB NEpEBE3CHHS B
VYkpaiHi, BpaxoBYIOUM TEXHIYHI OOMEXEHHS Ta YMOBHU BIHCHKOBOTO CTaHY.
JIst TOUHOT OIIHKKM HEOOXiqHO 3i0paTu maHi Mpo WMOBIPHOCTI Ta HACHIIKH
KOYKHOTO 3 pH3HKiB [3], 10 MOXYTh BUHUKHYTH ITiJ] Yac TIepeBe3eHHS Hebe-
3MIE€YHUX BAHTAXKIB.

Tpeba 3BepHYTH yBary, mo g ¢GopMyia € 3arajpHOIO i ii TOTpiOGHO
JeTajli3yBaTy Ta alanTyBaTH 10 KOHKPETHUX YMOB Ta JAHHX.

Jnsa amanTanii GopMyiIH pU3HKIB MepeBe3eHHS HEOe3IIeYHNX BaHTa-
KIB 10 YMOB YKpaiHH, MOKHA PO3LIMPHUTH Ti, BKIFOUMBILIH JI0IATKOBI Iapa-
METpH, SIKi BpaxOBYIOTh clieln(iKy periony ta BiiCbKOBOI'O CTaHy:

Rya =EL (B % ) % (T; % L; % 5), 2
zie:
R - 3aranpHUM pU3MK NepeBe3eHHs HEOE3MEYHNX BAHTAXKIB;
F; - iMoBipHiCTS BUHUKHEHHS ( 1 )-r0 pU3UKOBOTO TIOJIIT;
;- moreHniiui Hacaiaky (i )-ro pU3MKOBOrO IOIT;
1 - KUTBKICTh PO3IISHYTHX PU3UKOBUX TTOJiH;
T} - 3arajbHMii pU3HK [IEpEBE3EHHS HEOE3NEUHMX BAHTAXKIB B
VYkpaini;
L; - noricTvyHi yCKIaJHEHHs NIOB’ I3aHi 3 BiiCbKOBUMH IisIMU;
5} - MIBHAKICTH pearyBaHHs Ha HaIA3BMYAMHI CUTYALIi].
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L1s dpopmyna BpaxoBye HE TLIBKA WMOBIPHICTH Ta HACIIJKH PU3UKO-
BUX MOJIH, ajie i 1oAaTKoBI (haKkTOpH, TaKi K TEXHIYHUN CTaH TPAHCIIOPTY,
JIOTiCTHYHI ITpoOJIeMH, 110 BHHUKAIOTh 4Yepe3 BiHCHKOBI ii, Ta edeKkTus-
HICTh CHCTEMH pearyBaHHs Ha aBapii. Lli mapameTpu 103BOJSIIOTE 3poOHTH
OLIIHKY PHM3HKIB OJIbIII TOYHOIO Ta 3alTOBAHOIO /IO KOHKPETHUX YMOB. Jlms
BHKOPHUCTAHHSA Mi€l popMynn HeoOXinHO 3i10paTH BigNOBIMHI AaHI 32 KOX-
HUM 3 ITapaMeTpiB.

EdexTuBHE ynpaBiIiHHA pHU3UKaMHU Ta aJanTallis JOTICTUIHHUX IPO-
[eCiB MOXXYThb 3HAYHO 3HHM3WTH TOTEHIIIIHI 3arpo3u, MOB’s3aHI 3 IepeBe-
3€HHSIM HEOe3MeYHUX BaHTaXKiB B yMOBaX BIMICEKOBOTO CTaHy, Ta 3a0e3Ie-
YUTH CTaOIMBHICTH Ta Oe3MneKy B il KpUTHYHO BaxkiuBiil chepi. HeoOxin-
HICTh MOJAJIBIINX JOCIIDKEHb JUISl YTOUHEHHS JIaHUX, TIOB’SI3aHUX 3 PH3H-
KaMH, Ta pOo3pOOKH OibLI JAeTai30BaHUX PEKOMEHAALIH AJIsl Pi3HUX BHIIB
HeOe3MEeYHNX BAaHTaXIB € OUEBHIHOIO.

HeoOXigHicTh MOAANBIINX MOCTIMKCHb JJS YTOYHCHHS JaHUX,
OB’ SI3aHUX 3 PU3UKAMM, Ta PO3POOKHU OUIBIN JETATI30BAHUX PEKOMCHIAIIIM
JUTS PI3HUX BUJIIB HEOE3MIEYHUX BAHTAXKIB.
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PO3POBKA 3AXO/IIB 3 ONITUMI3AIIIL TPAHCIIOPTHO-
EKCIHEJUTOPCBKOI'O OBCJIYT'OBYBAHHSA

Jleoinn LI, JIy:kancbka H.O.
Hayionanvuuii mpancnopmuuil ynieepcumem

JismBHICTD TPaHCTIOPTHO-EKCIIEAUTOPCHKUX IMiANPUEMCTB TOTpedye
4iTKOI KOOpIOWHALII Ji ycix cy0’e€KTiB PHHKY TPAHCIOPTHHUX ITOCIYT, IO
3ally4aroThbCs 10 AOCTaBKM TOBApiB y MDKXHApPOAHOMY croiydeHHi. KokeH
€Tarr 30BHIITHEOTOPTOBEIHHOI OTIepallii XapaKTepu3yeThCsl BUKOHAHHIM i,
SIKi BUKOHYIOTBCS OKPEMHUMH PO UTEHUMH OpraHizamisMua abo (axiBIpsmvu
PI3HHUX CTPYKTYPHHUX IiPO3LIIB OZHOTO MiANPUEMCTBA.

[Mpu 3pificCHEHHI TPAaHCIIOPTHO-EKCIEIUTOPCHKOIO OOCITyrOBYBaHHS
CIIiZi BpaxoByBaTH IeEpellik BUAIB POOIT, 10 BHKOHYIOTHCS EKCIIEAUTOPOM
NIPY CHIBIIpall 3 3aMOBHHUKaMH, a came: MPUIAOM 3asIBKH BiJl 3aMOBHHKA; YK-
JIaJJaHHs JIOTOBOPY PO HaJaHHS TPaHCIIOPTHO-EKCHETUTOPCHKUX MOCIYT 3
3aMOBHHMKOM; TIOIIYK PYXOMOIO CKJagy Ta TPAaHCIIOPTHOTO MiIIpHEMCTBA
JUIsl 3IIICHEHHS TIEPEeBE3CHHS; MIaHYBaHHS ONTHMAJIBHOTO MapLIPYTy Iie-
PEBE3CHHs BaHTAXy; YKJIaJaHHSA IOTOBOPY MPO TPAHCIOPTHE OOCIYTOBY-
BaHHSA 3 MEPEBI3HUKOM; IMiJrOTOBKAa JOKYMEHTIB JJIS IEPEBE3CHHS; OpraHi-
3aIlisl MArOTOBKM MUTHHX JIOKYMEHTIB; IT0Z]ada PyXOMOTO CKJIAJy ITiJ| 3aBa-
HTQXCHHS; 3aBaHTXXEHHS PYXOMOT'O CKJIa/ly; BUKOHAHHS MUTHUX (DOpMaib-
HOCTeH y KpaiHi BiANpaBIeHHs; BAKOHAHHSA MUTHHUX (OpPMaJbHOCTEH y Kpa-
HI MpU3HAYCHHS; BUKOHAHHS PO3BAHTAKCHHS TOBApY; 3MIMCHEHHS TOKyMe-
HTaJNbHUX (OPMANBHOCTEW IOAO Mepejiadi TOBapy BaHTAXOOICPHKyBauy;
BHUKOHAHHS (DiHAHCOBUX PO3paxyHKiB 3a HafgaHi mocmyru [1].

KoxeH 3 oprani3amiifHO-yIpaBIiHCBKUX 3aXOiB JOCTaBKH TOBapy,
110 BUKOHYETHCS PIZHUMHU TPAHCIIOPTHO-EKCIIEIUTOPCHKUMH i IIPUEMCT-
BaMHM, MOXKE XapaKTepH3yBaTHCs Pi3HOI0 TPUBAJICTIO, BapTICTIO, SKICTIO Ta
HaJllifHICTIO 00CTyroByBaHHS. OKpiM IIbOTO iCHY€ IMOBIPHICTH 3aTPHMKH B
HaJlaHHI TOCIYT, Yepe3 HeoOXiAHICTh YCYHEHHS! MOMMJIOK, SIKI MOXKYTb BH-
HHUKaTH Ha Pi3HUX eTalax 30BHINTHbOTOPTOBENIFHOI omeparii. SIk HaciiIoK,
3aMOBHHKY, 3BEPTAIOYHCh [0 OKPEMOIO TPAHCIOPTHO-EKCIIEIUTOPCHKOTO
MANIPUEMCTBA, JOCUTH CKJIaJHO CIPOrHO3YBAaTH IOKa3HUKH e€(heKTHMBHOCTI
HaJaHHA MocayT. ToMy NOIITBHUM € HaJlaro[KeHHS MOCTIHHHUX TapTHEPCh-
KHX BIIHOCHH 3 Cy0’€KTaMH TOCIIOJapIOBAaHHS 3 METOIO IUIAHYyBaHHS 9aco-
BHX Ta BapTICHUX XapaKTEPHUCTHK BHKOHAHHS yCiX OCHOBHHX Ta JOMOMiX-
HUX Tporecis [2].

CyTTeBWI BIUIMB Ha OPraHI3aIlil0 TPaHCIIOPTHO-EKCIIEAUTOPCHKOTO
00CITyTOBYBaHHS Ma€ HasIBHICTP MOTIEPETHHOTO JOCBINY CITIBIIpaIli 3 3aMOB-
HUKaMH. 37e01IbII0T0, IX MOIUISAIOTH HA KaTeropii, a caMme: MoCTiiHI 3aMOB-
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HUKH; 3aMOBHHUKH, 1110 BIIEPIIE 3BEPHYJIHCS, Ta 3aMOBHHUKH, 1110 3BEPTAIOTH-
Cs1 Iepi0JIMYHO TIPH €KCIIOPTI Ta IMIIOPTi ToBapiB. B 3anexxHocTi Bij crienia-
Ji3aIii roCHoAapCchKol AisTIbHOCTI 3aMOBHHKIB, BiJI HUX MOXYTh HaJIXOIUTH
3aMOBJIEHHS Ha JIOCTaBKYy CTaHJAPTHHX, IIBUJIKOICYBHHX, HerabapuTHUX,
HeOe3neyHuX Ta 30IpHUX BAaHTAXIB, SKIi MaTUMYTh Pi3HI XapaKTEPUCTHUKU
Ha/IaHHS MOCIyT [3].

Mertoro € po3poOKa 3axofiB, 34aTHUX 3a0€3IeYnTH KOHTPOJIb Ta yII-
paBIiHHA Oe3MOCepPeTHRO CAMOTO TPAHCHIOPTHO-EKCIIEAUTOPCHKOTO ITiATIPH-
€MCTBa Ta HOTO BHYTPIIIHIX MPOIIECiB, a TAKOXK BPaxOBYBaTH OCOOIUBOCTI
OKpeMHUX 3aMOBHHKIB i iX BIUIMB Ha 3aiHATICT (PaxiBIB MiANIPHEMCTBA.
30kpema, AOIINBEHOI € po3po0Ka IMITAIlIfHUX MoneneH, 31aTHuX 3abe3re-
YUTH  JOCHI/DKCHHS 1  ONTUMI3AIlil0  MOpoIecy  TPaHCIOPTHO-
EKCIIEIMTOPCHKOrO 00CIYroByBaHHS pIi3HOT HOMEHKJIATypu BaHTaXIB 3a
YMOBH CTaHIapTH3allii BHIIB POOIT, 110 BUKOHYIOTHCS eKcreauTopom. Ta-
KUM YHMHOM, IMiTalliiiHa MOJIEIb J03BOJHUTh OLIHUTH €(hEKTUBHICTH POOOTH
EKCIIEINTOPIB, HASIBHUX Y LITATi MiIIPUEMCTBA, & TAKOK BU3HAYHUTH pe3ep-
BHY KiJIbKICTh (paxiBLiB, IKMX HEOOX1THO 3aJIy4MTH IPH 3MiHI IOTOKY 3aMO-
BiieHb. CyTTEBOIO IEPEBArol0 AaHOI PO3POOKH € MOMIIMBICTH IUTAHYBaHHS
KaJIpOBOTO 3a0€3MeUeHHs MiANPHEMCTBA 32 (YHKIIOHATGHUMH HaIpsIMKa-
MH. B CBOIO 4epry, HaJaromKeHHs CIIBIpaIl 3 3aMOBHHKaMH 1 iX mepexin
HAa TIOCTii{He 00CIyroBYBaHHs 3a0€3MEYUTh MiHIMAIbHI TEPMIHH TPAHCIIOP-
THO-EKCIIEJUTOPCHKOTO 00CITyTrOBYBaHHS Pi3HUX BUJIB BaHTaxiB. Takuii pe-
3yABTaT MOXKE OyTH JOCATHYTO LUIIXOM HaJIarOKeHHS BHYTPIIIHIX Oi3HEC-
MIPOIIECiB MiMPUEMCTBA 1 3a0e3MeueHHs Py KOHKYPEHTHHX TiepeBar J1oc-
JKYBaHOTO MiANPHEMCTBA 32 KPUTEPisIMUA €(heKTUBHOCTI, IO 3aCTOCOBY-
FOThCS TIPU 00CITYyTrOByBaHHI 3aMOBHHKIB.
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AHAJII3 3AKOPJJOHHOI'O JOCBIAY POSMIIIEHHA
CYXHUX ITIOPTIB

Jlomotbko /JI.B., KoBaavos /1.
Yrpaiuceruii oeporcasnuil ynisepcumem 3aii3HUHO20 MPAHCROPIY

Po3B's3aHHA Ipo6IeMH HETIPOIYKTHBHOTO TPOCTOIO BaroHIB 3HAYHO
MiABHINY€E SKICTh IEPEBI3HUX ITOCIYT, OCKUTBKA CKOPOYYE Yac TOCTAaBKH
BaHTaXIB 10 OoTpuMmyBaua. CBITOBHH IOCBiI TIOKa3zye, IO CTBOPCHHS
JIOTICTUYHMX LEHTPIB THITy «CYXUH MOPT» 3HIDKY€E HAaBAaHTKCHHS Ha HPH-
KOPIIOHHI TIepeBaHTaXXyBalbHi cTaHMii. KOHIIENIIis cyXuX MOpTiB BUHHUKIIA 3
inei MOPCHKHX TOPTIB, L0 J03BOJISIFOTH KOPUCTYBATHCS BCiMa TXHIMU Tiepe-
BaraMu Ha cymi 0e3 BHKOPUCTaHHs BOJHOIO TpaHcmopry. OTxke, Takui
JIOTICTUYHMI LEHTP 3a0e3nedye iHTeponepadesibHiCTh, MyJIbTUMOIAIbHICTD
Ta CHPOIYE MPOLEC MEPETHHY KOPAOHY.

3rigHo i3 MixypsoBum noroBopom (Agreement on Dry Ports), cy-
XHMH NOPT Lie - Miclie BCeperHi TepUTOpii KpaiHu 3 JIOTICTHYHUM LEHTPOM,
3'€lHaHUM 3 OAHWUM abo Ounblle BUIAMHM TPAHCIOPTY, NPU3HAYECHUM IS
00po0KHM, THMYacoBOTO 30epiraHHs Ta MepeAdaYeHOro 3aKOHOM OTIIIY
BaHTaXiB, IO TEPEBO3ATECSA B TMPOLECi MDKHAPOJHOI TOPTiBIi, Ta
3MIACHEHHS 3aCTOCOBHMX MHUTHHX KOHTPOJBHHX (YHKLIH Ta (GopManbHO-
creii [1]. Cepen ocHOBHUX (YHKIIH CyXUX IOPTIB MOKHA BUIUINTH:

- 00poOKka Ta 30epiranHs KOHTEHHEPIB;

- yIIaKOBKa Ta PO3MaKyBaHHs KOHTEHHEPIB;

- 00poOKa Ta 30epiraHHsl HaBAJTOYHUX BAHTAXKIB,

- MUTHUH Ta IHIIAH TPUKOPIOHHUH KOHTPOJIb, OTJIAA Ta 0popMIIeH-
HSI BAHTAXIB;

- IpiOHMUI PEMOHT KOHTEHHEPIB;

- TPAHCHIOPTHO-CKCIIEANIIIFHI TOCITYTH Ta KOHCOJIAAIlis BAHTAXIB;

- GaHKIBCBHKi/CTpaxoBi/(hiHAHCOBI MOCITYTH;

- OpPOHIOBaHHS TPAHCIOPTY/OPOKEPCHKI TOCIYTH;

- TMEPEeBaHTa)XCHHS BaHTa)Xy Ha IHIII BUIM TPAHCIOPTY Ta Op-
raHi3alis JOCTaBKM BaHTaXYy JI0 KiHIIEBOIO IIYHKTY ITPU3HAYCHHS;

- JIOJATKOBI IMOCIYIW (HarpHKiaj], MaKyBaHHS, MapKyBaHHS, JOB-
TOCTPOKOBE CKJIayBaHH).

3 ormsaay Ha 0OCATH IepeBe3eHb MOKHA BHIUTATH TPU HAWOLIBIT po-
3BHHEHI PETiOHM CBITY: Kpaiau €Bpormy, A3ii Ta [liBHIYHOT AMEpHKH.

€BpOIEHCHKII TOCBIZI CTBOPEHHS CyXUX MOPTIB TICHO TOB'SI3aHUH i3
B3a€EMOJIIEI0 3ANI3HHIF Ta MOPCHKHX TOPTiB. 3alli3HUYHI TepMiHAIN B
€Bporri MepeBaXHO CTBOPIOIOTHCSA Ta EKCIDTYaTYIOTBCS BEIIMKAMH 3alli3-
HUYHUMH KoMmaHissmu. HaiiOinpiri 3ami3HudHi 00'€KTH MaroTh Tpymu 10 10
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3aJTI3HUYHUX KOJIIH, KO’KHA IOBXHHOIO 10 800 MerpiB. 3aii3HWYHI By3/IH
3a3BMYai OO0JIaJHAHI TAKHM YHMHOM, I[00 JO3BOJMTH OJHOYACHHH OOMIH
BaHTaXaMH (TIpsIME NEPEBAHTAXKEHHS) 3a JIOINOMOIOI0 KO3JIOBHX KpaHiB,
BCTaHOBJICHUX Ha peiKax, 10 MPOCTATaloThCs HAJ IPyHaMu KOJiH.

BaxnuBy poiib Bigirpae i piuKOBHI TPaHCIIOPT Y MiBHIYHO-3aXiHUX
perionax €sporm. Y 2010 pori mo moptiB AHTBeprieH Ta PoTrepmam Oyio
nepeBe3eHo Maibke 5 minbiioniB TEU BHYTpimHIX mepeBe3eHb Oapikamm,
mo ckianae O6mm3pko 95% Bin 3araJbHOTO OOCATY €BPOIEHCHKUX KOHTEH-
HEPHUX TIepeBe3eHb MM BHIOM TPAHCHIOPTY [2].

Kpaiau A3ii MaroTh MOPIBHSHO HEBENWKHUU IOCBIJ Y CTBOPEHHI Cy-
XMX TOPTiB, OCKINIKA KOHIICHTpAIlisl HAaCEJICHHS B3MIOBXK Yy30epexoks Ta
OpIEHTOBaHI Ha EKCIIOPT CTparerii po3BUTKY HAILliIOHAIBHUX EKOHOMIK He
CHPUSUTH PO3BUTKY BHYTPIIIHIX TepMiHaniB. KoHTeiiHEpH B OCHOBHOMY Iie-
PEBO3STHCSI BAHTAKIBKAaMH BIJIMO KpaiHU.

Opnak Kutail Mae HalOUIBIIMIA MOTEHLIAN [UIT PO3BUTKY MeEpExi
BHYTPIIIHIX TEPMIHAJIIB 1 aKTUBHO MpAIfO€ HaJ BIIPOBAPKEHHSIM TaKOi CH-
cTeMu. Y KHUTalChbKOMY JOCBiJIi BUIUISIOTH TP OCHOBHI BHIM TEPMiHAJIB,
Ha ITiICTaBi SKOT MOXKIIMBO 3alIPOTIOHYBATH 1X HACTYITHY KIacH(DiKaIlito.

[epmmii T — e BHYTPIOIHI TEpMiHAM, PO3TAIIOBaHI y 30HI
MOPCBKUX TOPTiB. BOHHM BHKOHYIOTP B OCHOBHOMY TPaAWIliiHI (YHKII],
3MEHIIYIOTh HABAaHTAXXEHHS Ha MOPTOBY 1H(PACTPYKTYPY Ta BUKOHYIOTh
omepariii i3 30epiraHHs KOHTCHHEPIB, 3aBaHTaXKCHHS 1 PO3BaHTa)KCHHS KOH-
TeifHepiB, a TAKOX 3AIHCHEHHS MUTHOTO OYHIICHHS.

Jpyruii TMI CTOCY€ThCs BHYTpIIIHIX 1H(pacTpyKTypHHX 00’ €KTIB.
Bonm posramoBani y Mmeramnoiicax mo0 3a0e3medynTH Kpammi 3B 30K 13
MTOPTOBUMH TE€PMiHATAMHU B3JOBX y30epexoKs Ta MiATPUMYBATH JIOTiICTHKY
3pOCTAI0YOr0 BHYTPIIIHBOTO PHHKY CHOXKHUBAHHSI.

Tpertiit THO — 116 TPUKOPAOHHI iHPPACTPYKTYPHI 00'€KTH, SKi BUKO-
HYIOTh (YHKIIi MHTHOTO O(OPMICHHS, KOHCONIAAIii Ta JEKOHCOMimamii
BaHTAXIB, a TAKOX TPAHCMOAAIBHI (DYHKIIT 3B'I3KY MIX Pi3HUMHU cHUCTEMa-
MH a00 MOTOKaMH BaHTaxiB. CTBOPEHHs 3aJli3HMYHOTO CHOJYYCHHS MiX
A3zi€ero Ta €BpOIIOI0 B3IOBXK €Bpa3ifChbKOro CYXOIyTHOI'O MOCTY CHPHSUIO
BUKOHAHHIO IIMX (DYHKIIH, 110 3aJMIIATUMYTHCS BaXKIMBHMH JUIS OOCSTIB
3aJI3HUYHOT TOPTiBIII.

AMEpUKaHCHKHUN JTOCBiJ TIEPEBAKHO TMOJISE TEPMiHAM Ha JIBI OC-
HOBHI Kareropii. Ileprma kareropis TepMiHaiB 0€3MOCEPETHBO CTOCYETHCS
TIepepo3IOIiTy HaBaHTaKEHHS 3 MOpChKuX nopTiB. Cromyueri lltatn ma-
10T JIOCTYH 110 OBOX OKeaHiB 3 moHan 50 ocHOBHUX mopTiB. KoxkeH 3 mmx
MIOPTIB Ma€ MEPeKy BHYTPIIIHIX HEHTPIB pO3MOAITYy KOHTEHHEPIB.

Hpyra xaTteropis TepMiHATIB TOB'S3aHAa € BHYTPIIIHIMH, IO TIepe-
Ba)KHO CIIELai3yI0ThCs HAa TPAHCKOPJOHHIM TOPTIBJII 1 MOXYTb AITH SIK
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LEHTPU TIIONEPEAHBOr0 MHTHOrOo odopmieHHs. [Ipukiagom — Takux
TepMmiHaiiB € ciopyau tuny CenterPoint Intermodal Center y Uukaro. Llei
IHTEpMOJIAJIbHUH IEHTpP BKJIIOYAE€ IIMPOKY 3alli3HUYHY iH(pacTpyKTypy,
sika 00'€JHy€ThCS 3 aBTOMOOUIBHUMH NUIIXaMH 1 MaricTpaisiMi. Baskimso
3a3HAuMUTH, O e HaWOinpmmi Tepminan y CIIIA 3amyvae numre 1Ba BUAN
TPAHCHOPTY: 3aJI3HUYHUN Ta aBTOMOOLTEHUT.

VY mopiBastHHI 3 €Bponoto, cyxi moptu B IliBHiUHIH AMepwii, 5K
MIPaBHJIO, MAIOTh OUTBII PO3MIPH i OXOIUTIOIOTH 3HAYHO IMUPITY PUHKOBY
Tepuropito. Lle mocsraeTbes 3aBASKH MapTHEPCTBY 1 CIUIBHOMY PO3TAIIIy-
BaHHIO KOMITaHi{ y JIOTICTHYHHUX 30HAX CYXHX IIOpPTiB, OCKUIBKH BCi ydac-
HUKH MPOEKTY MAaIOTh MPUUHATH PIMICHHS MPOJOBXHUTH CBOI BiAIOBIAHI iH-
BECTHUIII{ y TepMiHaJIbHI CIIOPYAU Ta KOMEPIIHHY HEPYXOMICTb.

3aranbHuUil CBITOBUH JOCBIJ MiATBEPIIKYE, IO CyXi MOPTH IIUPOKO
BUKOPHCTOBYIOTHCS, TOMY IO AAIOTh MiJBUIIEHHS SKOCTI JIOTICTUYHHX I10-
CIIYT Ta 3HIKCHHS BapTOCTI NEPEBE3eHb 3aBSKH 3IyYCHHIO 3aIi3HUYHOTO
TPaHCIIOPTY.

[MepeBaru Big MopaibHOI quBepcHdikalii CyXux HOPTIB BUSBISIOTh-
Cs1 y YOTHPBHOX MOKA3HHUKAX:

- 3HIDKEHHSI €KCIUTyaTallifHUX BUTPAT Ha TPAHCIIOPT, IIO NPHU3BEIE
1o 30LTBIICHHS TOPTIBIi;

- 3HIDKCHHS €KOJIOTIYHHMX 30HMTKIB (LIIIXOM CKOPOUYCHHS BHKHIIB
MApHUKOBHX Ta3iB; MIKI[UINBUX BUKHUJIIB; NOMINPEHHS MTapaMETPUIHOTO 3a0-
PYIHEHHS);

- TIOCHJICHHS CyCIiJbHOI O€3MeKH (3HMKEHHS BUTPAT HAa YCYHEHHS
HACIIiIKiB aBapiii);

- BHIDKEHHSI BUTPAT Ha YTPHUMaHHS TPAHCHIOPTHOT iHPPACTPYKTYPH.
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HEPCIIEKTUBHU PO3BUTKY CYXMX IIOPTIB B YKPATHI

Masypenko O. O.
Vrpaiuceruii oepoicasnuil ynisepcumem HayKu i mexHoi02ii

CydacHi peanmii, B SKHX JOBOOUTHCA (YHKIIIOHYBATH EKOHOMII
VYkpaiHu, 3MyIIyIOTh ITO-HOBOMY IOTJITHYTH Ha TPaHCHOPTHO-JIOTiCTHYHY
iHpPACTPYKTypy Ta pamioHaJNbHIIIE MAIHTH 10 IIaHYyBaHHA ii JisSTBHOCTI.
OpHUM 3 OCHOBHHX JUKEPEN JOXOAYy KpaiHM € ekcriopT Tosapis. [Ipn mpomy
aKTyaJIbHUM 3aJIMINAETHCS ITMTaHHS MOXJIMBOCTI iH(pacTpyKTypu crpas-
TATHCS 3 00CATaMH BaHTAXXHUX NEepeBe3eHb, SKi MOTPIOHO OCHUTH orepa-
TUBHO TI€PEOPIEHTOBYBATH 3 MOPCHKHX IIOPTIB HA CYXOITyTHI IIEPEX0/u Ta
HaBmakd. KpiM TOro, CKJIagHIiCTh Cy4acHHX BaHTaXOIOTOKIB 00yMo-
BJIIOETHCS YYacCTIO B HHMX PI3HHMX BHUJIB TPAHCIOPTY, 3aJIEKHICTIO Bill 00-
CSITiB, AaJbHOCTI, EKOHOMIYHOI JOLIIBHOCTI, 3aBaHTAXCHICTIO Y NPSIMOMY
Ta 3BOPOTHOMY HaIpsMKaXx.

JloricTrka OCTABKM BaHTaKiB y HOBUX CKOHOMIYHUX YMOBAax CKJa-
JIA€ThCSl HENPOCTO: TNMOTPIOHO OINEpaTWBHO pearyBaTH HA CHUTYaIlilo, IO
3MIHIOETBCS, PO3IIISAATH MapUIpyTH JIOCTaBKM BAaHTaXIB y KUIBKOX
BapiaHTaX, Ta i caMi BaHTa)Ki MOBUHHI MaTH BHUCOKHH CTYIiHb TOTOBHOCTI
IO BIATIPaBKH B OyIb-akuid MOMEHT. CyXi IMOPTH, SIK Ba)XJIMBA CKJIaJ[0Ba iH-
(bpacTpyKTypH, BiIirparoTh BUPIMIAIEHY POJb Y 3a0€3IeUCHH] S(PEKTHBHOTO
Ta MIBUIKOTO TPAHCIIOPTYBAaHHS BaHTaXiB. 3axXigHi perioHH YKpaiHW, 3aB-
JSIKK CBOEMY reorpagdidHOMY MOJIOKEHHIO, MAIOTh 3HAYHHUN MOTEHIIAN JUIs
PO3BUTKY CYyXHX MOPTIB, 10 MOXKE€ CYTTEBO BIUIMHYTH Ha €KOHOMIYHHH poO-
3BUTOK KpaiHU B LIJIOMY.

3axigHa yacTMHAa YKpaiHM pO3TalloBaHa Ha TEPETHHI BaKITUBUX
TpaHCHOPTHUX HIIAXiB MK CximHoro €Bpormoro, LleHTpansHOI0 €BpOMOI0
ta BanrtilicekuM perioHom. Lle cTBOproe yHiKaJIbHI MOKIHBOCTI JUIS TpaH-
3UTHUX TI€PEBE3CHb 1 CHPUsSE€ PO3BUTKY MIKHAPOAHOI TOPTriBii. 3aBIsSKU
IIbOMY, PO3BHTOK CyXHX IIOpPTIB Y IIbOMY PETriOHI MOXKE CTaTh KaTaji3aro-
POM E€KOHOMIYHOTO 3pOCTaHHs, 3a0e3nedyloun epeKTUBHE NepeMilleHHS
TOBapiB MiXK PI3HMMHU KpaiHamu Ta perioHamu. lle Takox HamacTh noJaT-
KOBI IlepeBar B iHTerpauii 3 €BpONeHChKMMHU TPAHCIIOPTHUMH MEpEKaMH,
TakuMHu sk TpaHc'eBponeiicbka TpancrmoptHa Mepexa (TEN-T) [1]. e mo3-
BOJIUTh YKPAaiHCHKHM €KCIIOpTEpaM Ta iMIIOPTEpaM 3HAYHO CKOPOTHUTH 4Yac
Ta BUTPATH HA TPAHCIOPTYBAHHS TOBapiB JI0 €BPONEUCHKUX PHUHKIB, ITiJBH-
IIYIOYX KOHKYPEHTOCTIPOMOKHICTh YKPaiHChKOT IPOAYKIIii.

Jlist ontuMi3alii TpaHCTIOPTHO-JIOTICTHYHOT 1HQPACTPYKTYPH KpaiHH
HEOoOX1THO CTBOPEHHSI MEPEXkKi CyXUX HOPTIB, siKi OyayTh 00p0o0IATH OTpE-
OM BCiX EKCIOPTHO-IMIOPTHUX BaHTaxiB. Takok BaXIWBO, MO0 CyXui
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nopt OyB JOCUTH yHiBepCaJlbHUM, TOOTO MII' HaJlaBaTH BECh CIIEKTP MOCIYT
3 00pOoOKH Pi3HMX BU/IIB BaHTaXIiB.

HeoOxinmHO Tako 3BepTaTH yBary Ha CHHXPOHI3AILI0 PO3BUTKY
TpaHCIIOPTHOI iH(pacTpyKTypu 3 cycigHiMu kpainamu €Bporu. Tak y
3aJi3HNYHOMY crioitydeHHs 31 CrnoBayumHOI0, YropuuHowo, PymyHielo Ta
[Monpmiero moizmamu MoTpiOHa 3MiHA KOJIICHUX Bi3KiB. CTBOpEHHS B TOYKaX
CTUKYBaHHS KOJii pi3HOI IMUPHHUA BEIUKHX TEPMiHAIHHO-JIOTICTHYHUX
IeHTPiB (CyXuX TOPTIB) JO3BOJUTH OTPUMATH 3 Ili€l CUTYyallii mepesary:
MIPOBOJUTH KOHCOJIJAIIO BaHTAXYy, SKHH HAJAXOMWUThH 13 PI3HUX CTAHIIH
BIMIpaBJICHHS, BIANOBIIHO OO aApecH JIOCTaBKH. Ha NpuKOpIOHHOMY
TepMiHaJI € MOXJIHMBICTh CHOPMYBATH HOBI COCTAaBH 3a CTaHIIIEIO MPHU3HA-
YEHHS.

Ha 3axoni Ykpainu Bxe peayi3oBaHO A€sKi NPOEKTH, CIPSMOBaHI Ha
po3BUTOK JorictnyHoi iHppacTpykTypu. Tak Ha kopaoni 3 [loibmiero
¢ynkuionye MOST Logistic Terminal — MynbTUMOIaNbHUN JOTICTHYHUI
LeHTp Ha koppoHi 3 [lombmero (cranuiss Mocruckka-1I, JIpBiBChKa 3aimi3-
HUL), 3acHOBaHUi y 2019 pori, KU 3’ €JHy€eThCS 3 YKPaiHCBKUMH Ta €B-
POTIEHCHKUMH MOpPCHKAMH MOPTAMH aBTOMOOITHHHM Ta 3aJi3HHYHUM CIIO-
JMy4YeHHsM. [2].

Ha yropceko-ykpaincbkoMy KopaoHi y 2024 pomi BiIKpHUBCS CyXHid
TIOPT, MPU3HAYCHHUH IS 30epiraHHs Ta MepPeBaKi 36PHOBUX BAHTAXIB, OJIi1
Ta KOHTEWHEPIB, 3 ypaXyBaHHSAM IIEPEXOy BiJl IMPOKOi yKkpaiHcekoi (1520
MM) 10 BY3bKOi eBporneicbkoi (1435 Mm) koniiHoi mwmpuHH [3].

Binst €MHOTO 3aTI3HMYHOTO MPUKOPAOHHOIO mepexoay 3 PymyHiero
Banyn-Ciper 3a aBa pOKH CTBOPEHO BXKE JBa Cyxi moptd — Bamysi-
Cipercbkuii Tepminan (BCT) komnanii Alebor Group i repminan «AnmMeiiia
I'pyn», tperiit — «®Pimka HoB» — Bxe Ha ¢iHanbHIN cranii 1oOynosu [4].
KpiM mporo icHye Ie HEeBHa KiUIbKICTh MPOEKTIB CIHOPYIDKEHHS CYyXHUX
MOPTIB, sIKi OyAyTh peanizoBaHi KPYMHHMH YKPaiHCBKUMH KOMITAHISIMH.
[Ipryomy naHi HpOEKTH TNepeadayaroTh CTBOPEHHS MYJIbTU(YHKIIOHAIb-
HUX Xa0iB.

TakuM YMHOM, TEPCIEKTHBM PO3BUTKY CYXHMX IOpTIB Ha 3aXoni
VYkpaiHu € 3HaYHUMH | BHUMaraioThb KOMIUIEKCHOTO IIXOXLy I ix pe-
amizamii. BripoBamkeHHsI Cy9acHUX TEXHOJIOTIH Ta S(EKTHBHA CITiBIIPALI
MDK pI3HUMH CEKTOpaMH €KOHOMIKH CIPHATUMYTH YCIHIITHOMY PO3BHTKY
1i€1 BXKJINBOT CKJIAIOBOI JIOTICTHYHOT 1IHPPACTPYKTYPH KpaiHU.
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METO/JU KOHTPOJIIO TEXHIYHOI'O CTAHY .
AMOPTHU3ATOPIB ABTOMOBLJIIB B YMOBAX EKCIIVTYATAINII

Mapin B.B., Knumam A.O., Bopox A.O.
Cxionoykpaincekuil HayionaneHuu yHisepcumem im. B. [ana, Ykpaina

Brme amopTu3aTopiB Ha O€3MEKy pyXy aBTOMOOLUISA BEIbMHU BEIHKHH,
aJDKe BOHHM 3a0e3MeUyIOTh KOHTAKT IIMH 3 JAOPOTOI0 1 CIIPHUSIOTh e(PEeKTHB-
Hiil poOOTI PYJHOBOrO YIpAaBIiHHS 1 rajJbMiBHOI CUCTEMH. AMOpPTH3aTOp
NePETBOPIOE KIHETUUHY €HEPrilo pyXy MiJBICKH, BUKIMKAaHY HEPIBHOCTSIMHU
JIOPOTH, Ha NOTEHLIHY eHeprilo. [HmMMH clIoBaMu, aMOpPTHU3aTOp Iiepe-
TBOPIOE BEPTUKAIBHI KOJMBAHHS Ky30Ba aBTOMOOLUIS B TEIUIO, SKE MOTIM
PO3CIIOETHCS B HABKOJIMIIIHE CEPEIOBUILIE.

[inkoM 0OTpyHTOBaHO BBa)KaTH ITiBICKY Ta aMOPTH3aTOPH CYyIacHOTO
aBTOTpaHCHOpTHOTO 3aco0y (AT3) ememeHTamMml HOTO aKTUBHOI Oe3IeKH,
SIKi TOTPEOYIOTh PETYIAPHOTO KOHTPOIIO [1].

AMOPTH3ATOP € IOCUTH CKIIAJIHOIO, 3 TEXHIYHOI TOUKHU 30Dy, ACTAIIIIO
aBTOMOOLIS. SIKMIO IiarHOCTHKY OUTBIIOCTI €JIEeMEHTIB TiIBICKM MOXKHA
MIPOBECTH "3a JIOTIOMOTOI0 MOHTYBaHHSA'", TO JUI1 BU3HAYEHHS HECIIPaBHOC-
Teil aMOPTH3aTOPIB, & TUM Ta4ye BHUSBJICHHS NPUUYUH IIMX HECIPABHOCTEH,
4acTo HeOoOXIJIHE TECTyBaHHs Ha CHeUiaIbHUX CTeHAax [2].

TexHiuHa AiarHOCTHKA Ja€ 3MOTY 3pOOWUTH BHCHOBOK IIPO TEXHIYHUH
cran AT3. Y nporueci GpyHKIIOHATIBHOI AIarHOCTHKKA KOHTPOJIIOKOTH Mparie-
3aTHICTH ABTOTPAHCIOPTHOTO 3aco0y 3a MpHHLIWIOM: "mpumaTtHuil" abo
"He TpUIATHUIA" 0 SKCIUTyaTallii, a B mporeci TudepeHIianbHol JiarHoc-
THKH IIPOBOANTHCS BU3HAYEHHsI HecnipaBHUX eneMeHTiB AT3 [3].
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CyuacHi MeTOH 1 3acO00M TEXHIYHOI IIarHOCTHUKHU JaI0Th 3MOT'Y OLIbII
e(eKTUBHO pO3B'I3yBaTu 3aBJaHHS, CIPSIMOBAaHI Ha IMiATPUMAaHHS Npare-
3JIaTHOCTI aBTOTPAHCIIOPTHHUX 3aC00IB B YMOBaX €KCILTyarallii, BKIIIOYHO i3
3a0e3neueHHsIM IXHbOI aKTHBHOI Oe3neku. BapTo 3a3HaunTH, 110 BU3HAYCH-
HS Mpare3/1laTHOCTI aMOPTU3aTOPiB, BCTAHOBJICHNX Ha TPAHCIOPTHHUX 3acO-
0ax, MoB'A3aHE 3 HU3KOIO TPYIHOUIIB. B yMOoBax ekcruryararlii mpoBeAeHHS
IHCTPYMEHTaJIBbHOTO KOHTPOJIIO HA CTAHIIAX TEXHIYHOTO OOCIyrOBYBaHHS
(CTO) abo Ha 6a3i aBroTpancmoptHux mignpuemctB (ATII) BusBnseThCS
POOIEeMAaTHIHUM.

SIKmo BM HE BIIEBHEHI, II0 aMOPTH3AaTOPH CIpaBHI, TO Bi3yaJbHHI
OIS aMOPTH3ATOPIB — L€ MepIe, 3 Yoro NoTpioHo moyaru. Jlo HempAMUX
O3HaK, sIKi BKa3ylOTh Ha HEKOHTPAKTHY Mpale3/J[aTHICTh aMOpTHU3aTopa, MO-
JKHA BITHECTH IMIATIKAHHS MaCTHJIA, MOINKOKCHHS, KOPO3it0 abo iHII BH-
JIMMI HE030pOEHUM OKOM IPOOJIEeMH.

OpiHaK CIliji 3a3Ha4YMTH, 110 HABITh, SIKIIO ITijl Yac Bi3yaJlbHOTO OTJISILY
JKOJIHA 3 TepepaxOBaHMX BHUIE O3HAK HE MPUCYTHS, ajle aMOpTH3aTOpH
NPALOI0Th HEKOPEKTHO, TO, MOJJIMBO, NMPUYMHY CIPHUYUHIOE 3HOILECHHS
BHYTPIIIHIX AeTanell Ta iXHiX CKJIaJOBUX YaCTHH.

Cy4acHi CTaHIIil TEXHIYHOTO OOCIYrOBYBaHHS BCE YacTilie oOJamHy-
I0TBCS BIOpOCTeHOAMM I HiarHOCTHKH minaBicku (puc. 1). CmemianbHa
wiaT(opmMa KOJIMBAETHCS 3 IEBHOIO YaCTOTOIO Ta aMIUTITYA0I0, 3 KOMIT'IOTEP
aHaJli3ye MOBEIIHKY IMTiIBICKM BCTAHOBJICHOTO Ha HEl aBTOMOOLIA. 3 mMOTJIs-
Iy KOHCTPYKIII CTEH/IB 1 3aBAaHHS PEXUMY TECTOBOTO BIUIUBY BCi METOIH
KOHTPOJIIO TEXHIYHOI'O CTaHy aMOpPTH3aTOPiB Ha BiOpOCTEHIAX HE MAalOTh
CYTTEBHX BiAMIHHOCTEH.

AJe icHye Maca CKJIQJHOIIIB, IO CTABIATH IiJ] CyMHIB JOCTaTHICTh
Takoro Tecty. Ski x mpeTeHsii npexa'sBIsA0OTHCS BiOpocTeHny? Hacamnepen
Te, 10 OJHi ¥ Ti camMi CHMIITOMH MOPYIIEHHS POOOTH MiBICKH MOXYTb Oy-
TH BUKJIMKaHI 3HOCOM pi3HHX I By31iB. TOMy TOYHO BKa3aTu Ha BUHYBAaTLS
30010 Baykko. MIiHATH mio3piai nerani Ha cBimoMo crupasui? {1 amopTH-
3aTOpa TAaKUi METOJA HEAOLUIbHWIT: 3aHAaATO CKJIaJHA Mpolexypa 3HITTS 1
BCTAHOBJEHHs. 3 Ii€l X NMPUYMHU HEBUTIAHO JEMOHTYBAaTH aMOpPTH3aTop
JUTs OLITBIIT TOYHOT IIaTHOCTHKH Ha CIICIialbHil amapatypi [4].

[Hmmii Oik mpoOsieMH: Ha TOKa3aHHS BiIOpOCTEHNa BIUIMBAIOTH Pi3HI
BY3JIM aBTOMOOLIL. 3aMiHa AKX 3HOIIEHUX EJIEMEHTIB ITiJBICKHU 3a3BUYal
BeJle JI0 3MIiHM i1 XapakTepucTuK. Hampukiam, micyis BCTAHOBJICHHS HEIlTa-
THUX aMOPTH3aTOPiB, IPYKUH a00 KOJIC Mi/IBiCKa MOKE CTATH SIK M'SKIIIOIO,
TakK i JKOPCTKIMIOo [4].

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024



Puc. 1. Crenpn nepeBipku amoptuzaropis MSD 3000 EURO MAHA

Jpyruit OCHOBHHI METOJ IHCTPYMEHTAJIBFHOTO KOHTPOJIO TEXHIYHOTO
CTaHy aMOPTHU3aTOPIB - IEpeBipka JeMI(EepHOro 3yCHUIs Oe3rmocepenHbo
KO)KHOTO aMOpTH3aTopa OKpeMO Ha BHIpoOyBaimbHOMY cTeHmi. [lepeBipka
JIeMIT(pYI090To 3yCHiuIs Ha BUPOOYBAILHOMY CTEHJI BUMarae po3oupaHHs
MIiZBICKY 1 IEMOHTaXXy aMOPTH3aTOpa 1 Ja€ 3MOTy OTPUMATH TOYHY iH(OP-
Mallilo caMe Mpo CTaH CaMOro aMOPTH3aTOPA.

JliarHocTika aMOpPTH3aTOPIB y 3HATOMY BUTJISII € HAHOUIBII TOYHUM 1
HA/IIMHUM METOJIOM OLIIHKHU iXHBOTO cTany. Lleit MeTon 3abe3nedye MOKITH-
BiCTh OLNBII JETAaNBHOTO OTJISIITY Ta MEPEBIPKU aMOPTH3ATOPIB, a TAKOXK iX-
HiX BHYTPIIIHIX KOMIOHEHTIB, IO 3a0e3Meuye OUIhII TOYHY OLIHKY CTaHy
amMopTU3aTopa.
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MOJIEJIb ®YHKIIIOHYBAHHS CHPOBUHHOI CTAHIIIT
JOMEHHOTI'O IEXY B YMOBAX TUHAMIKH BUPOBHHNYO-
TPAHCIIHOPTHOI'O CEPEJJOBHUIIIA

Macaak I'.B.
JIBH3 «Ilpua3oecokuii OeparcasHuii mexnHiyHuil yHisepcumemy

TexHOJOTIsI TPaHCIIOPTHOTO OOCITYyTrOBYBaHHS CHPOBHHHOI CTOPOHH
JIOMEHHOTO IIeXy TIOB's3aHa 3 BHBAaHTAXECHHSIM Ha OYHKEpHIH ecTakami W
PyIHOMY ABOPIi OLIBIIOTO 0OCATY BaHTa)KOMOTOKIB y TeMITi pOOOTH JOMEH-
HUX Te4ell. BUKOHaHHS Takoro BEMUE3HOTO 00'eMy poOOTH MOXKe OyTH 3a-
0e3MeYeHO JIHIIE 3a YITKOI B3aEMOJIIT BCIX €JIEMEHTIB BUPOOHUYOro 00JaI-
HaHHs U TpaHcnopty. [logaya cupoBMHU Ha ecTakaay, BUBAHTA)KEHHS ii B
OyHKepH, MIATOTOBKA IIUXTH U HAIXOMKCHHS ii B CKHUIIOBHI MiTHOMHHK
(cTpiuKOBUMIT KOHBEEP) MOBUHHI OyTH B3a€EMHO MOB'si3aHi 3 BUMOTaMH BHPO-
OHUYOTO IPOLIECY, KOHTAKTHUM rpadikoM MepeBe3eHb BIANOBIJHUX BaH-
TaxiB (BHYTPIIIHbO3aBOJICHKI IEPEBE3EHHs), a TaKoXK rpadikoM miaxomy
MapIIpyTiB CHPOBUHH (30BHIMTHI MiepeBe3eHHs) [1].

[IpoBigHOIO JTAaHKOIO y peanmizamii Ii€el TEXHOJOTIl € CHPOBHHHA
3aJi3HWYHA CTaHMis, [0 BXOAWTHb Y CKJIAJ TPAHCIIOPTHO-TEXHOJIOTIYHOTO
KOMIUIEKCY CHPOBHHHOI CTOPOHH JJOMEHHOT'O LIEXY.

OCHOBHHUM KOHCTPYKTHBHUM €JIEMEHTOM, L0 BHU3HAYA€ EKCIUIyaTa-
LiHI TTOKa3HUKH CTaHI] € i1 KOJMIHHWIA PO3BUTOK, IO XapaKTePU3YEThCS
YHCIIOM Ta KOPHCHOIO JOBXXHHOIO KOJi B OCHOBHHUX Mapkax. Bim mux xa-
PAKTepUCTHK 3AJIEKHUTh €MHICTH CTaHIIi — MaKCHMaJbHO MOXJIMBA Kib-
KiCTh BaroHiB, sIka OJHOYACHO MOJKe IepeOyBaTH Ha CTAHII] 3a 30epeKeHHS
il mpane3naTHocTi [2]. 3 iHIIOTO 6OKY, I1e¥ OKAa3HUK I'Pa€ 3HAYHy POJb Y ii
epepoOHOT CIIPOMOXKHOCTI, TOOTO KITBKOCTI BaroHiB, III0 MOKe OyTH mepe-
pobiieHo 3a 100y. OTxKe, MATPUMAaHHI €EMHOCTI KOJiH CTaHIII HAa PiBHi, IO
3abe3nedye BUKOHAHHS 33aHUX BHPOOHMITBOM 00CSATIB IepepoOKu Baro-
HOIIOTOKY, € NEPIIOYEPTOBUM 3aBJIaHHSM.

B nmanwmii yac Ha MeTamyprifiHUX MiAMPUEMCTBAX OCHOBHI CTaHIIIi,
110 BU3HAYAIOTh POOOTY TPAHCIOPTY Ta MOOYAOBaHI s/l AECSATUIIITH TOMY,
BXe He 3a0e3NedyroTh 3a CBOEIO0 IMPOIYCKHOIO Ta HEepepoOHOI0 CHpo-
MOXHICTIO iCTOTHO 301JIBIIIEHUX BUMOT BUPOOHUIITBA 32 0OCITOM Ta SKiCTIO
MepepOOKH BarOHOIIOTOKY.

Po3pobka mpuHIMIIB BU3HAYEHHS CIIBBIIHOMICHHS OOCSTIB mepe-
pOOKHM BaroHOIIOTOKIB Ta MICTKOCTi KOJIiH CTaHMIi 3IICHIOETHCS 3 BUKOPH-
CTaHHSM 3arajlbHUX MOJIOKECHb METOMUYHOI TOKYMEHTaIlii, IPpUHHATOT A
MaricTpajJbHHUX 3aJi3HHIG, HA OCHOBI BpaxyBaHHS CIECHU(PIYHHX YMOB pO-
0oTu craHWii MeTanypriiHux mignpueMcts. Ha mepriomy erami posris-
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HEMO poOOTY CHPOBHMHHOI (BaHTa)HO1) cTaHLii, 0 00cIyroBye OyHKEpHY
€CTaKa/ly JOMEHHOT'O LIeXy.

IMpn 3amaHOMy KOJIHHOMY PO3BUTKY, TEXHIYHOMY OCHAIICHHI Ta
TEXHOJIOTiT poOOTH CTaHIii BEJIMUMHY BarOHHMX MAapKiB Ta MOTPiOHY TEXHO-
JIOTIYHY €MHICTH KOJIIHHOTO PO3BUTKY BU3HAYAIOTh HACTYITHI HOKA3HUKH:

- KUTBKICTh BaroHiB, IO NpHOYBAalOTH i3 30BHIMIHBOI Mepexi Ha
CTaHIIO IS IepepoOKH Ta BUBaHTAKECHHS,

- KUTBKICTH MICIICBHX BaroHiB, III0 MPHUOYBAIOTh HA CTAHIIIO IS PO-
3BAaHTa)KCHHS;

- KUTBKICTh MMOPO’KHIX BaroHiB, MIO BiANIPABISIOTHCS IICIS BUBAaHTA-
’KEHHS Ha 30BHILIHIO MepeXy y (GOPMOBAHUX MaplupyTax abo 31avax;

- KUIBKICTH IOPOXHIX BaroHiB (BEPTYILIOK), IO BiANPABISIOTHCS
MICJIT BUBAHTAKCHHS HA BHYTPIIIHBO3aBOCHKI CTAHINT /IS 3aBAaHTAXKCHHS
BiJITIOBITHOIO MPOIYKITI€IO.

3a oMU BI/IXiL[HI/IMI/I JaHUMU JIs1 CTaHI_[ﬁ BHU3HAYAKTHCA TEXHO-
JIOT1YHO 3alisTHUH TapK BaroHiB (Bjexy, Bar-roJUHU) Ta TEXHOJOTTYHO HEOO-
X1JIHY €MHICTb KOJIIHHOTO PO3BUTKY (/7 1exn, BATOHIB).

Jlng BU3HAYeHHS PalliOHAaJIHHOTO CITiBBiIHOMIEHHS BarOHHOTO MapKy,
10 TIepepOoOIIETHCS, 1 MICTKOCTI KOJNiH CHPOBHHHOI CTaHIII PO3paXxOBY€ETh-
cs1 6ajaHC MICTKOCTI KOJIIHHOTO po3BHUTKY [3]. 3aramom Takuii 6anaHc HaBe-
JIEHO Ha PUCYHKY 1.

I3 3pocTtaHHAM BaroHOomoTOKy NpuOYTTS (Y HaBEACHOMY 3HA4YCHHI
00cATy) HE JIHIHHO 3pPOCTa€ TEXHOJIOTIYHO HEOOXiTHA €MHICTh KOMIH s
3a0e3neueHHs HOTro MepepOOKU ([l nex,). Ilpy mocTiiiHil BennunHi GakTHd-
HOi EMHOCTI JIOPO’KHBOTO PO3BUTKY BaHTaXHOI CTaHIIT (/1paxm) PE3EPB €M-
HocTi 3MeHIY€eThCst AIT=I1paom — I nexn. Pa30M 3 1M, 31 3017bLIICHHIM €M-
HOCTI] KOJIH 3aiHATHX BaroHaMH Yy NMPOCTOXO (/1ypocm), SHUKYETHCS BEITHUH-
Ha BaroHONOTOKY, KUl MO)ke OyTH nepepoOJeHni Ta BUBaHTaXKEHUI 0e3
3aTPUMOK, Ta 3POCTAIOTh BTPATH 3arajibHO1 NepepoOHOT 3JaTHOCTI CTaHIII].
VY 3aragpHOMY BUTIISAI HEOOXigHE CITIBBITHOIIEHHS MICTKOCTI KOJIH Ta
KUTBKOCTI BaroHiB, IO MEePepOOISIOTECS, UII CHPOBUHHOI CTAHIII1 3aJI€KHO
BiJl HABEZICHOTO 00cATY poOoTH (A) BH3HAYAETHCS 32 POPMYIIOLO:

|+ 11, (4)
Pucoss = 1B, (A) + B, (4)|x o

ne 1y, — EMHICTD KOJIHHOTO PO3BUTKY, L0 BUKOPUCTOBYETHCS ISt
MepepoOKH Ta BUBAHTa)KEHHS KUTBKOCTI BaroHiB, Mo NpuoyBae (B ep);

 — BIIHOIICHHS CePEIHbO3BAKEHOT JOBXKUHU (DI3UTHOTO BaroHa Ha
CTaHUIT JI0 TOBXKMHU YMOBHOTO BaroHa;

M

mexH
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A — HaBeneHUH 00cAT poOOTH CTaHLil, BU3HAYAETHCS 3 ypaxyBaHHIM
(byHKIIH Ta excIuTyaTaliifHux ocodnuBocteit ii poOoTH.

Kopucha
NOBXUHa Komin A

craHuii, M |
2
24000

21000

180001 — — — — — — — — — — — — —

15000——

12000 —

|
[
|
9000 —— “
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I
3000 - |
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6000 ——

|
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T l [ T T | I I T l =
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Puc. 1. bananc eMHOCTI KOJIIHHOTO PO3BUTKY CUPOBHHHOI CTaHIIi{
METaIypriiHOTo MiANpPHUEMCTBA: | - MICTKICTh KOJIiH, SIKa TEXHOJIOTIYHO
HEOOXIIHA CTAHIIIT 3aJIEXKHO BiJI BATOHOIIOTOKY; 2 — EMHICTh KOJIIH CTaHIIIT
(hakTHIHA; a — EMHICTD CTaHIII{, 3aifHATA BATOHAMH Y 3B'A3KY 3 iX MIPOCTOS-
MU Ta MiKOTIepaliiHUMK OYiKyBaHHSIMH; O — BTpaTH mepepoOHOi 37aTHOCTI
CTaHIIil.

Benmuuna xoedimieHTa icHyr040{ MOTpeOH KOJMIHHOTO PO3BUTKY Ha
BaHTAXXHIH CTaHI{ BU3HAYAETHCS 32 BUPA30M:
(H¢axm - anocm ) (2)
B, ~B,.)x®

cym npocm

Oy =
(

ne Ilpam — GaKTAYHA €EMHICTH KOJIHHOTO PO3BHUTKY CTaHIlIi, yMOB-
HHMX BaroHis;

I1,pocm — €EMHICTD KOJIIHHOTO PO3BHUTKY, 3alfHATA BAaHTAXCHUMH Baro-
HaMH| 3a iX MPOCTOSMH Ta MDKOTIEPAIliHHUMH O4iKyBaHHSIMH, YMOBHHX Ba-
TOHIB;

B¢, — cymapHe 4HCJI0 BaroHiB Ha CTaHIii, BKIFOYAIOUN MIPUHOM, Iie-
pepoOKy, mojauy Ha BUBAHTaKEHHS, MDKOIEpAIiifHI O4iKyBaHHS Ta IpO-
CTOi, Bar.
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Bipoem — UMCIO HAaBaHTa)KCHUX BaroHIB y MPOCTOSIX Ta Ha MiKOIe-
pauiiiHUX OYiKyBaHHSX, Bar.
Y Bunagkax, xom ¢ 2@, - . (pakTHYHE 3AMOBHCHHS KONIIHOTO

po3BUTKY 3abe3neuye eQeKTHBHE BUKOPUCTAHHS MEPEpOOHOi 3AaTHOCTI Ta
BHCOKHH PIBEHb SKICHUX MOKA3HUKIB POOOTH CHPOBUHHOI cTaHIii. B iHIIO-
My BHIIQJKy piBEeHb IepepoOHOi 31aTHOCTI cTaHIIil He 3a0e3edye BUKOHAH-
HS 32/1aHOTO 00CATY MPHUIfOMY, TepepOOKH Ta BUBaHTAKCHHS MapIIPYTiB i3
KOKCOM Ta iHIIOI CHPOBHHOIO Ta MOTIPIIYIOTHCSA BCi SAKICHI ITOKa3HUKH
eKcIuTyaTamiitHoi poboTu cranuii. HammipHe HaCHYeHHS CTaHIlI BaroHaMu
MPU3BOINTh 1O BHKIIOYCHHS 3 CKCIUTyaTalliifHol poOOTH YacTWHU 1i
KOJIIHHOTO PO3BUTKY Ta CYTTEBO 3HIIKYE MOXKIIMBOCTI CTaHIIIi 3 mepepoOKu
Ta BUBAHTA)KCHHS BaroHiB.

Ha OCHOBI BUINEBUKIAJCHOrO, SK MNPUHIUIKA  BH3HAYCHHS
CHIBBIJTHOIIEHHSI O0CATIB NEepepoOKH BaroHOINOTOKIB Ta MICTKOCTI KOJid
CTaHIIii TiATPHEMCTB, IPUAMAIOTHCS TaKi:

1. JocmimpkeHHs TWHAMIKH BaroHOTOTOKIiB IPOMHUCIIOBOI CTaHIIIi Ta
BCTaHOBJICHHS TEXHOJIOTIYHOTO ITAPKy BaroHiB.

2. BusHayeHHS €eMHOCTI KOJIiH cTaHIIil.

3. Bu3HaueHHS HaBeCHOTO 00CATY poOOTH CTaHIIil.

4. BwusHaueHHS HEOOXiTHOTO Ta ICHYIOUOTO KOE(QIIli€eHTIB
CIIBBIHOIICHHS EMHOCTI KOJIiif Ta BATOHHOTO MApKY.

3acTocyBaHHS UX MPHUHIIUIIB JO3BOJISIE KOMILICKCHO OIIHUTH MOX-
JIUBOCTI POMUCIIOBOT CTaHIIii 11010 IepepoOKH BaroHOMOTOKIB Ta 3a0e3Iie-
yuth 11 edexTrBHEe (yHKUiIOHYBaHHS. Pe3ynbpraTH aHamizy JOHNOMOXYTh
YXBAIUTH OOIPYHTOBaHI pilIeHHs IMOJO ONTHMI3allii Imponecis, Mo-
JepHizalii iHppacTpyKTypH Ta MOKpAIIEHHS YIPaBIiHHSI peCypcaMH.
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ABTOMATU3AIIA TA IUOPOBI3ALIIA B CUCTEMAX
YHOPABJIIHHA TPAHCIIOPTOM

Menbnuk O.M., Kopsakin K. C.
Oo0ecbKutl HAYIOHANLHULL MOPCLKUL YHIBepCcUmem

Bcemyn. Tapopmaniiino-kepyroui cuctemu (IKC) sk KOMIUTEKCHI TeX-
HOJIOTIYHI pIillICHHs CTIPsAIMOBaHi Ha 30WpaHHs, 30epiraHus, oOpoOKy Ta me-
pemady iHpoOpMamii 3 METOI HIATPUMKH NPUHAHATTS YIPaBIIHCHKUX pi-
menb. OcHoBHe 3HaueHHs IKC momsrae y 3abe3mnedeHHi epeKTUBHOTO yII-
PaBIIiHHS OpraHi3alli€lo Yu MpolecaMy 3a PaxyHOK HaJlaHHS aKTyaJbHOI Ta
JIOCTOBIpHOI 1H(pOpMaLil Ha PI3HUX PIBHAX YHPaBIiHHA U1 €()EKTHBHOTO
KEpyBaHHS CUCTEMOIO 200 OKPEeMUMH TPAHCIIOPTHUMH 3aC00aMHu.

BaxnuBi acnexktu iH(GOpPMAIIHO-KEPYIOUHX CHCTEM BKIIOYAIOTh:
NOMIyK AaHux (30ip iHpopMarii 3 pi3HUX JKepen); 30epiranHs Ta opraHiza-
Lisl JaHuX (HaJaHHS MEXaHI3MIB Uil HaliHHOTO 30epiraHHs Ta CTPYKTypy-
BaHHS JIaHUX); 0OpoOKa Ta aHaNi3 JaHWX (3 METOIO aHaNi3y Ta BUSBICHHS
MaTEepHIB, TPEH/IB Ta KOPEJALIN IS JOTIOMOTH y IPUHHATTI PIllIeHs); Mia-
TPUMKa MPUHHATTS pillieHs (IHCTPYMEHTH JJIs aHaJI3y Ta OLIHKH CUTYaIlil);
KOMYHIKaIlisl Ta KOOpJMHALIS (3B'I30K MiX PI3HUMH PIBHIMHU Ta IiIPO3Ii-
JIAaMH OpTaHi3alii).

IndopmaniiiHo-kepyrodi CHCTEMHM Ha TPAHCIOPTI 3aCTOCOBYIOTHCS
UL

- YOPaBIiHHS PyXOM;

- MACAKUPCHKUX 1HQOPMAIIITHAX CUCTEM;

- 3a0e3neueHHsT Oe3MeKH TPAHCIOPTY Ta TPAHCTIOPTHHX IPOIIECIB.

Haii0inpmior0o mepcrnekTHBOI0 PO3BUTKY TaKHX CHCTEM € CMapT-
tpancnopT Ta loT (Internet of Things — IHTepHeT peueit), skl € OTHUM i3
aCIIeKTIiB aBTOMATH3alii Ta HUQPOBi3allil CHCTEM yNpaBIiHHS TPAHCIIOPTOM.

Posymunit tpancropt Ta loT me cyyacHa KOHLENMis, IO MOEAHYE
TPaHCIIOPTHI CHUCTEMM 3 TEXHOJIOTiIMH 300py NaHUX Ta aBTOMaTH3alii.
BrurouaroTbest 10 i€l ramysi:

- Cencopu Ta npuctpoi loT: Po3ymHi npucTpoi Ta ceHcopu, BCTaHO-
BJICHI Ha TPAHCIIOPTHHUX 3aco0ax Ta iHPpacTpykTypi (moporu, ceitiaodopu
TOI0), 30MPArOTh PI3HOMAaHITHI JIaHi PO CTaH, CTAHOBUIIE Ta HABKOJIMIITHE
cepenosume. Hampuxman, GPS ams BigcTe)keHHS po3TallyBaHHS, JaTIUKA
JUISl MOHITOPHHTY CTaHy ABHT'YHA TOIIO.

- 3B's130K Ta mepenaua qanux: loT mo3Bousie mepeaBaTy JaHi B pea-
JHFHOMY dYaci 3 TPaHCIOPTHHX 3ac00iB Ha CepBEepH KepyBaHHS Ta HABIAKH.
Lle 3abe3nedye MOXKIMBICTb MOHITOPUHTY Ta YIPaBIIiHHS B pealbHOMY Yaci.
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- YrpaniHHS TpaHcnopTHUMH mnotokamu: [oT BHKOpUCTOBYETHCS
JUIsl OTITHMIi3allil TPAHCIIOPTHHX ITOTOKIB Ta KepyBaHHs Tpadikom. [laHi npo
PYX TpaHCIOPTY JONOMAaraloTh KepyBaTH CBITIO(GOpaMH, DPETyIIOBATH
HIBUAKICTH PYXY Ta 3aro0iraTv 3aTopam.

- AHariTiKa Ta onTuMi3amis: 3i0paHi IaHi aHATI3YIOThCS IS BUSAB-
JICHHS TIATEPHIB Ta ONTHMI3allil MapmIPyTiB, PO3KIAIIB Ta IHIINX ACIEKTiB
KepyBaHHS TPAHCIIOPTHOIO iHPPACTPYKTYPOIO.

OnHUM 13 TIPIOPUTETHUX HANPAMKIB 3 BuUKopucTaHHAM [oT € mokpa-
IICHHS OE3MeKH, SIKe TOJSTae y peati3amii CHCTeMH ITOTEepPEIKCHHS TIPO
aBapii, MOHITOPHHT CTaHy TPaHCIOPTHHX 3acO0iB Ta BHABICHHA IpoOIeM
Ha JIOporax, TaKuX sIK MepeIrko/ i1 abo HeTpaBUIbHA CUTHAITI3aIlis.

[oT Takox mpezacTaBisie 3py4HICTD JUIsi KOPUCTYBaviB, BKIIOUAIOYN
PO3YMHI TEXHOJIOTIT JJIsl Maca)KupiB, Taki K MOOUIBHI JONATKH JUIS MOKYI-
KU KBUTKIB, OTpUMaHHs iHpopMalii mpo MapLIpyTH Ta ONOBIIIEHHS NPO 3a-
TPUMKH.

IndopmaniiiHo-kepyrodi CHUCTEMH Ha TPAaHCIOPTI 3HAXOAATHCS HA
cTajil aKTUBHOTO PO3BHUTKY, 3 MOCTIHHUM BIIPOBA/KEHHSM HOBUX TEXHOJIO-
riif Ta iHHOBaMii. OCh NesKi KIFOUOBI HANPSIMKHU Ta MaiOyTHI TeHICHIII B
i ramysi:

AptoroMmHI TpaHcmopTHi 3acodu (ATC): Po3BHUTOK i BUKOpPHCTaHHSI
ABTOHOMHHUX TPAHCIIOPTHHX 3ac00iB (OC3MIIOTHUKIB) € OIHIEI0 3 OCHOBHHUX
teHzaeHMii. Lle Bkirouae aBToOyCH, BAHTaXKIBKH, JISTKOBI aBTOMOOLIII, IPOHH
Ta MOpCBHKI cyaHa. [HpopmamifiHO-Kepyodi CHCTEMH BiIirpaBaTUMYTh
KJIFOUOBY POJIb y KOOpAMHALIT Ta KEPyBaHHI TAKMMHU TPAHCIIOPTHUMH 3aCO-
Oamu.

Iarerpamis LI (I tyuHoro IHTeNnekTy) Ta MamInHHEe HaBYaHHS: Bu-
KOPUCTaHHS INTYYHOTO IHTENEKTYy Ta aJrOPUTMIB MAalIMHHOIO HaBYaHHS
JUIS TIPOTHO3YBAaHHS TOMUTY, ONTHUMI3aIlil MapuIpyTiB, YIPaBIiHHI TpaHC-
MOPTHUMHU NOTOKaMH Ta 3abe3nedeHHs Oesmeku. lle no3BosmTh cucremam
IIBHUJIKO alaliTyBaTHCS 0 YMOB, 1110 3MiHIOIOTBECS, 1 MiJABUIYBAaTH 3arajibHy
€(PCKTHBHICTb.

Hust 1oT: Po3Burok cencopis ta npuctpoiB loT mis 6e3nepepBHOTO
MOHITOpUHTY Ta 300py JaHHMX IPO CTAaH TPAHCHOPTHHX 3aco0iB, Jopir Ta
iH}pacTpyKTypH, 1110 3a0€3MeUYNTh MOXKJIIMBICTh PEATBHOTO Yacy Ui Kepy-
BaHHS Ta aHANI3y.

Benuki nani Ta aHamiTaka: 3i0paHi 1aHI MOXYTh BHKOPHCTOBYBATH-
Csl AN CTBOPEHHS OUIBII TOYHUX IIPOTHO3IB, ONTHMi3allii MapmpyTiB Ta
YIpaBIiHHS PecypcaMH, a TAKOX JJIS 3a1I00iraHHs aBapisiM Ta IIOKPALICHHIO
00CITyTOBYBaHHSI ITACaKUPIB.

Enexrpudikamis ta crifikicts: IlinBuImeHn#t iHTepeC 0 CTIHKHX Ta
EJISKTPUYHHUX TPAHCIIOPTHUX 3ac00IB MOTpedye PO3BUTKY HOBHX iH(DOpMa-
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3apsiIHOT IHPPACTPYKTYPH.

Po3ymui micta Ta MOOimbHICTH sIK cepBic MaaS (Mobility as a
Service): Po3zsurok koHnenuii po3yMHux Mmict ta MaaS, ne moctymn o Tpa-
HCIIOPTY CTa€ iHTErPOBAaHMM CEpBiCOM, NOTPeOye BHCOKOTO CTYIEHS aBTO-
MaTH3alii Ta iHTerpamii pi3HIX BUIIB TPAHCIIOPTY.

Hudposa iHTerpamis Ta crangapTH3anis: BripoBamKeHAS cTaHIapTIB
Ta MUPPOBHUX TIATPOPM [UIA 3a0e3MeUeHHsI CyMICHOCTI Ta B3a€MOJI1 pi3HUX
CHCTEM TPAHCIIOPTY Ta yNpPAaBIIiHHS.

V Taxili iHHOBAIIiifHI} Ta BUCOKOKOHKYPEHTHIH Tajy3i sIK TPaHCIOPT
BUKOPHCTAHHS HOBITHIX DIlIEHb € KIIOYOBUM JUISl TIEPETBOPEHb HA PUHKY.
[Mepeniueni HanpsiMku ynockonaneHHs [KC He TiIbKM MiABHIIYIOTH edek-
TUBHICTh Ta O€3IeKy, a i CIPHUSIOTh PO3BUTKY CTIiIKOT Ta IHTErpOBaHOI Tpa-
HCIIOPTHOI 1H(PPACTPYKTYpPH, CTBOPIOIOTh Cy4YacHY KOHIEMIII0 PO3YMHOTO
TPaHCIIOPTY, sIKA TAKOXK 3MEHIIyE HEraTHMBHHUI BIUIMB Ha HABKOJIUILIHE Ce-
penoBuine, 3abe3neuyoun e(eKTHBHIIIE BUKOPUCTAHHS PECypciB Ta Mif-
BUILICHHS PIBHS CEPBICY JJIs KOPUCTYBAaUiB.

BucnoBok. [HpopmamiiiHO-KepyI0di CHCTEMH Ha TPAaHCTIOPTi aKTHB-
HO PO3BUBAIOTHCS, BIIPOBAHKYIOYH HOBITHI TEXHOJIOTII Ta iHHOBaIii. OcHO-
BHI HampsIMK{ yJOCKOHAJIEHHs BKJIIOYAIOTh aBTOHOMHI TPaHCIIOPTHI 3aco-
0w, iHTErpawilo MTYYHOrO IHTEJNEKTYy Ta MAIIMHHOTO HaBYaHHS, PO3BUTOK
ceHcopiB [oT, aHANMITHKY BETUKUX HaHUX, CICKTPU(DIKALIIO TPAHCIOPTY Ta
KOHIIETILIIF0 PO3YMHHX MicT. BUKOpHCTaHHS ITHX PillIeHb MiABHILY€E €(EeKTH-
BHICTB, O€31eKy Ta CTIHKICTh TPAaHCHOPTHOI iHPPACTPYKTYPH, 3MCHIITYE He-
raTUBHUH BIUIMB HA HABKOJIMIIHE CEPEOBUILE Ta MIOKPAILy€e PiBEHb CEPBICY
JUIS KOPUCTYBAYiB.
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M’SIKUM KOHTEVMHEP — CYYACHUM 3ACIB OIITUMIBAILIIL
JIOTICTUYHUX JIAHIIOT'IB IOCTAYAHHSA NPOAYKIIi

Muxaiinos €.B.
Cxionoykpaincokuil HayioHanvbruil yHieepcumem imeni B. Jana

ITpouec obopoTy mpoaykmii y 3araJbHOMY BHIIQJKy BKJIIOYAE €Jie-
MEHTH ii TpaHCHIOPTYBaHHS, 30epiranHs Ta peanizamnii. Ha Bcix cTamisx mpo-
TO TpoIleCy MPOAYKIis Mae OyTH 3aXWICHA BiJl MOXIMUBUX BTPAT i YIIKO-
IDKEHB, a TOBKULIA - Bix 3a0pyanHeHs. i GpyHKIIT BUKOHYIOTBCS 32 paXyHOK
BUKOPHCTAaHHS 0COOIMBUX 3aC00iB, SIKi HA3UBAIOTHCS YIAKOBKOIO.

BiamnoBinHicTh XapaKTePUCTUK YHNAKOBKH TPAHCIOPTHO-CKIIAJICHKUM
XapaKTepUCTUKaM BaHTaXy ICTOTHO BIUIMBA€E Ha PIBEHb BUTPAT 1 MPOAYKTH-
BHICTh TPaHCIIOPTHO-JIOTICTUYHUX cucTeM. OCHOBHHMH €JIEMEHTAMHU TaKHX
BUTpAT € BUTPATH HA NPUI0AHHS MaKyBaJbHUX MaTepiayiB, OpraHizaiis py-
9HUX a00 aBTOMATH30BaHUX OMEpaIliif O YIaKOBIi, HACTYIIHA YTHIIi3aIlis
MaKyBaJIbHIX MaTepiaiB.

3a3BHYall ymakoBKa BKJIOYA€ JOTOMDKHI Ta OCHOBHI €JIEMEHTH,
HABaXJIMBIIINM 3 SKUX € Tapa - BHPIO AJS PO3MIMICHHS Mpoxykmii. s
YIaKOBKH Pi3HOI MPOJYKIii BUKOPUCTOBYETHCS BEIUKA KIIBKICTh Pi3HOBH-
niB tapu. Lle oOymMoBiIeHO He e HEOOXIIHICTIO 3aXUCTy Ta 30epeKeHHS
MPOAYKILii, ane 1 mparHeHHsIM HiABUIINTH e(heKTUBHICTH Tmpouecy ii 006opo-
Ty 32 paxyHOK MeXaHi3aiii i aBTomaTH3aIlii BAKOHAHHS BaHTAXKHUX, TPaH-
CITIOPTHUX 1 CKIAJACHKUX OTepaIliid.

Tapa moxe OyTn KiacudikoBaHa 3a pi3HUMH O3HAKAMH, HAIIPUKIIA,
3a MPU3HAYEHHSIM BUAUIAIOTh TPAHCTIOPTHY, BUPOOHUUTY 1 CIIOKHBUY Tapy.
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ITpu po3poObii TpaHCTIOPTHO-JIOTICTUYHUX CUCTEM JIOCTaBKH BaHTaXIB OCO-
OnMBa yBara IMOBMHHA NMPUAUISATUCS palioHAILHOMY BHOOPY TPaHCIOPTHOI
Tapu, 10 PO3IIISAAETHCS B SKOCTI OJJHOTO 3 PI3HOBH/IB TPAHCHOPTHOTO 00-
nagHaHHs. BoHa € caMOCTIHOI0 TPaHCIIOPTHOIO OAMHUIIEIO, 110 3a0e3neuye
e(eKTUBHICT, TPAHCIOPTYBaHHS Ta BHMKOHAHHS HABaHTa)XyBaJbHO-
PO3BaHTAXyBAIBHUX 1 CKIAACHKHX poOIT. 3 muM BHOOpPOM IOB'SI3aHO pi-
IICHHS 3aBJaHb 110 ONTHMI3allil 3aBaHTaKEHHS PyXOMOTO CKJIAIy i po3Mi-
IICHHS BaHTAXIB Ha CKJIAJi, aBTOMATH3alii i MeXaHi3amii HaBaHTa)KyBaJb-
HO-PO3BaHTAXYBAJTBHUX 1 TPAHCIIOPTHO-CKIIAICEKUX POOIT.

Huni mis nepeBe3eHHs pi3HOMAaHITHAX BaHTaXXiB IIMPOKO BHKOPHC-
TOBYIOTBCS] BAHTaKHI KOHTEHHEPH, 1110 € PI3SHOBHJIOM TPAaHCIOPTHOTO 00Ja-
JTHaHHSI, BAKOPUCTOBYBAHOTO JJIsl IEPEBE3CHHS i TUMYAcOBOI0 30epiraHHs
BaHTaXIB, SKi MAlOTh MOCTIHHI TEXHIYHI XapaKTEPUCTUKH 1 IPUCTOCYBAHHS
JUTS MeXaHi3allil mepeBaHTaXkyBaJIbHUX POOIT .

OpHUM 13 HaHOIIBLI TPOTPECUBHUX HAIPSMIB BIOCKOHAJICHHS TPaH-
CHOPTHO-JIOTICTUYHHUX CHUCTEM JIOCTaBKH BaHTAXIB (B IEpIIy YEpry - CHII-
KHX) € 3aCTOCYBaHHs JUIsl IX TPAHCIOPTYBAaHHS 1 THMYAcoOBOTO 30epiraHHs
M'SKHX crenianizoBaHux koHTeiHepiB (MK, our-0er, Big - Bag, rayukwmit
konrteiinep, ®UBL] abo FIBC - Flexible Intermediate Bulk Conteiner), ski
OCTaHHIM 4acoM 3HaXOJITh yce OUIBII INUPOKE 3aCTOCYBaHHS. 3a IIMTOMOIO
BapTicTIO (TOOTO 32 BUTpAaTaMu Ha TPAHCIIOPTHE OOJIaAHAHHS B IEpepaxyH-
Ky Ha OJMHHMITIO MAaCH NPOIYKIIil, 110 TPAHCTIOPTYETHCS) M'IKi KOHTEHHEPH €
HaHOUIBI €KOHOMIYHUMHU, OCOOJMBO MPHU TIEPEBE3CHHI Ta TUMYACOBOMY
30epiranHi JOCTaTHRO BEIHMKHX MMapTil BAaHTAXIB.

3a manmmu €Bpomnelicskoi Acomianii BupoOuukie M'skux Konteit-
uepi (EFIBCA), cBiToBe BUPOOHHUIITBO IIHOTO BHIY TPAHCHOPTHOTO 00ia-
JTHAHHA IOPIYHO 30iTbIIyeThCs B cepeanboMy Ha 10% 1 chorofHi CKiTagae
Oinpmie 100 MITH T, HA PiK.

[Teproro kpaiHOIO, 1110 MMOYaja BUKOPHUCTOBYBATH M'AKiI KOHTEIHHEpH,
crana Snownis. Ha crorofgHimHiil 4ac TaM BUIYCKA€ThCA OLTBINE 5 MITH.
omunauip MK Ha pik, SIKi BUKOPUCTOBYIOTHCS /TSI IIEPEBE3CHHS OUIbIIE HixK
500 muH. T. BanTaxiB. [Ipu 1bomy 70% KOHTeliHepiB € OGaraTopa3oBUMH,
iHmi 30% - onmHopasoBi. CepenHiit Tepmin Bukopucranns MK cknanae 1
pik. Takox mupoko BukopucroByrothcst MK y kpainax 3axinHoi €Bpory, a
came: y BenukoOpuranii, @innsauaii, Himewunni i Hopgerii. ¥ nux xpainax
BurotoBieHHAM MK 3afimaroTscst 6mu3pko 40 dipM, gKi y pik BHITyCKalOTh
npubim3Ho 15 muH. ex3emmuripiB. Y CHIA TakoxX MOpigHO BUKOPHUCTOBY-
€ThCS OUTBIIE 25 MITH. M'IKHX KOHTCHHEPIB.

M'sikuil KOHTeHHep B 3araJlbHOMY BHIAAKY CKIAJa€ThCA 3 HEXKOpPC-
TKOI BaHTa)XHOI OOOJIOHKH, SIKa MOYKE KOMIUICKTYBATHUCS PI3HOMaHITHUMHM
BKJIAJTUIIIAMH, YOXJIAMH, KUIICHSIMH JUIS JOKYMEHTIB, 1H(QOpMaIiiHUMI
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Halruncam, a TaKOXX PI3HUMHM MO KOHCTPYKIIi €JIEMEHTaMH JUIs 3aBaH-
Ta)XCHHS Ta BUBaHTaKeHHs npoxykuii. {1 3a0e3nedeHHs] MOXKIMBOCTI Ma-
HIITyJIIOBaHHS M'SIKUMU KOHTEHHEepaMH IpH iX mepeMillieHHi, BOHH 3a0e31e-
YyIOTHCSl PI3HOMAHITHUMHU BaHTQ)KHUMH €JIEMEHTaMH Y BHJIi CTPOII, NETENb,
JISIMOK Ta iH.

ChOroJiHi y CBITI 3aImaTeHTOBAHO NEKiTbKa TUCAY KOHCTPYKIH M's-
KUX KOHTeWHepiB. KilbKiCTh MATEHTIB i3 KOXHHUM POKOM 30iIBIIYETHCS,
aje, He MUBISYKCH HA 1€, OCHOBHUMHU elleMeHTaMH KoHCcTpykmii MK 3amu-
IIAI0THCS:

® 000JI0OHKA M'IKOTO KOHTEWHepa 6e3 BKiamuia (4oxia) abo 3 HUMH;

® BaHTKOHECYYi eJeMEeHTH (JISAMKH, CTPOIH, TETIII W 1HIII MPUCTO-
CyBaHHS);

® PO3BaHTAXKyBaJILHUH 1 3aBaHTAXXyBaJIbHUH BY3IIH.

Koxen koHcTpyktuBHUIT enemeHT MK po3poOiseTbes BiIMOBiTHO
JI0 crienu (iKY IIeBHUX BaHTAXIB 1 0OCOOJIMBOCTEH TpPaHCIIOPTYBaHHS.

M'ski TpaHCTIOPTHI 00OJIOHKM KOHCTPYKUiit MK BHUroTOBISIOTHCS 3
PO3paxyHKOM Ha XapaKTEPHCTHKH, Macy Ta MPU3HAYEHHSA BaHTAXKY, IO Ie-
PEBO3UTHCS, 3 MaTEPialliB Pi3HOT MIIIHOCTI B OJIWH, ABa i Oibme mrapu. ITic-
JIs. HATIOBHEHHST BaHT)XKeM M'SIKHI KOHTCHHep MpuiiMae BUJI Mapaelierine-
na abo mtiHapa.

Bces pizHOMaHITHICTE KOHCTPYKIiH MK oTpuMye€eThCsI, B-OCHOBHOMY,
B pe3ynbTaTi KOMOiHAIll BapiaHTiB BUKOHAHHS TPHOX OCHOBHHX KOHCTPYK-
TUBHHX €JIEMEHTIB: BAaHTQ)KOHECYYHX €JIEMEHTIB, 3aBaHTAXXyBaJbHUX 1 PO3-
BaHTa)XXyBaJIbHUX IPUCTPOIB.

Sk mpaBuII0, BUPOOHMKH MPOIOHYIOTH B KoMIuiekTi 3 MK mosieru-
JICHOBI BKJIaaMiIi. BoHM HecyTh pi3HOMaHiITHe (YHKIIOHAJbHE HaBaHTa-
JKEeHHsI. BHyTpillIHI BKJIaIuIlI MPU3HAYEH] Mepll 3a BCe JUIs:

* 3aXHCTY BiJl BUTOKY BaHTaXXy yepe3 cTiHkH Ta By MK;

* 3aXHCTy BaHTAXXy BiJ] BOJIOTOCTI Ta BiJl arpECHBHOTO CEPEIOBHUIIA,;

* MATPUMKH MiKpokimiMaTy ycepenuni MK mim wac TpaHcmop-
TyBaHHS TIPORYKIIi;

* MOXXJIMBOCTI HAITOBHEHHS MPOJIYKIIEIO NPH BUCOKHUX TEMIIEPaTy-
pax.

3acTocyBaHHS BKJIaAMIIA € 0OOB'I3KOBUM JUIS JIy’KE€ BEIHMKOI rpynu
BaHTaXiB. Y Ie# CIHCOK, B-OCHOBHOMY, BXOJMTh MPOIYKIIisl, /IS SIKOi Ha-
MOKaHHS 200 HaBiTh MiIBUIIEHHS BOJIOTOCTI € KPUTUYHHUM, HANPUKIA[: 1e-
MEHT, CyXi cyMilli, pi3Hi BUAX XIMIYHOT IPOAYKIii, ClJIb, I[yKOp # iH.

JloricTryHuit UK omeparii mo o60pOTy M'SKUX KOHTEHHEpPIB MpH
IepeBe3eHH] BaHTaXiB BKJIFOYA€ HACTYIHI TEXHOJOT19HI IPOLIECH:

* IJrOTOBKA M'SIKOTO KOHTEIHEpa /10 epeBe3CHHS;
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¢ 3aBaHTa>XCHHA KOHTeﬁHepa BAaHTaXXCM,;
* yB'S[SKa MOJIIETUIIEHOBOTO BKJIaUWIIIa Ta 3aBaHTAXYBaJbHOI'O pyKa-

Ba;

* BHYTPIIIHbOBUPOOHMYE nepemimmenns MK;

* yxiaganas MK y mrabenpb st THMYacoBOTo 30epiraHHs;

*  BaHTAXCHHS HA TPAHCIOPTHHH 3aci0 MaricTpaIbHOTO TPaHCIIOP-
Ty,

* TIEPEBE3CHHS MariCTpaJbHIM TPAHCIIOPTOM;

» puBaHTaxXeHHI MK i3 TpaHCmOpTHOTO 3ac00y MAaricTpaabHOTO
TPaHCIIOPTY;

* 3BUIBHEHHS KOHTCHHEpa BiJl BAHTAXY;

* BinOpakyBanHs MK ( a1 KoHTeitHepiB Oaratopa3oBOro BUKOPHC-
TaHHs) a00 yThi3alis ix.

Cain 3a3HauuTH, WO Ui 3a0e3Me4YeHHs MOXKIMBOCTI OIEPYBaHHS
M'SIKHMH KOHTEWHepaMu, IiANPUEMCTBA, 10 BUKOPHCTOBYIOTH IX B CBOIX
TPaHCIIOPTHO-TEXHOJIOTIYHUX CXeMaX, MTOBHHHI MaTH BiJIIOBIIHE TEXHOJIO-
riyHe yCTaTKyBaHHS.

3a ocTaHHI JECATIIITTS M'AKi KOHTEHHEpH 3apeKOMEHyBaJH ceOe B
SIKOCTI YHIBEpCAJIbHOTO BHIY TPAaHCIOPTHOTO OOJaJHAHHS, OCKUIBKH MO-
KyTh OyTH KOHCTPYKTHBHO aJalTOBaHi IiJ OyIb-Ki HaBaHTa)XyBaJIbHO-
PO3BaHTaXyBaJIbHI MEXaHI3MH 1 Pi3HI KOMIDICKCH 3aBaHTa)KCHHS Ta pO3Ba-
HTaXXCHHS.

OHUM 13 HAaBaXKITUBININX HAMPSIMIB iHTEHCHDIKAIlT Ta MiIBUIIICHHS
e(heKTHUBHOCTI MepeBi3HOTO MPOIECY € MOJIMIICHHS BUKOPUCTAHHS BaHTa-
KOMIAHOMHOCTI Ta MICTKOCTI TPaHCIOPTHHUX 3aco0iB. [[ns miporo motpi6HO
obupaty parioHalbHI CXEeMHM BaHTAKEHHS BAaHTAXIB y BaHTAXKHI NPHMi-
LIEHHS PyXOMOTO CKIIaJy.

JI1st BU3HAYEHHS palliOHAJIbHOT CXEMH BAaHTaXKEHHS M'STKMX KOHTEM-
HepiB LUIHAPUYHOI (OPMHU y BaHTa)KHI NPUMILICHHS TPAHCIIOPTHUX 3aCO-
0iB IMpoaHaTi30BaHO MOJKJIMBI BapiaHTH iX peanizauii. Busnadeni anamituy-
Hi 3aJIeXHOCTI, SIKI J03BOJISIIOTH OOMpaTH palioOHAIBHY CXEMY 3aBaHTa)KeH-
HS TIpU TPAHCHOPTYBaHHI HWIIHAPUYHHUX BAHTAXKIB 3 ypaxyBaHHSM iX ma-
paMeTpiB Ta XapaKTEPUCTUK BAHTAKHUX HNPUMILIEHb TPAHCIIOPTHUX 3aCO-
0iB.

Jnsa waitbinem eextuBHOTO po3mimenas MK y BaHTa)kHOMY TpH-
MIIIEHHI TPaHCHOPTHHX 3aco0iB CKJIAJCHA IijhOBa (YHKIIIS Ta BHpIIICHA
onTuMi3aliiiHa 3ama4a oOpaHHS palioHAIFHIX T€OMETPHUYHHUX MapaMeTpiB
MK ¢opmu mapanernermninesa.

Buxopucranas MK B po3BrHEHHX KpaiHaX ChOTOIHI MPAKTHIHO BH-
TICHUJIO TPAIUIIiifHI 3acO0H ITepeBEe3CHHS CUITKIX BaHTaXiB, Taki K 000po-
THI MeTajeBi KOHTEWHEpH, JyMIIKapHi BEPTYLIKH, Ta MOBHICTIO 3aMiHHJIO
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(anepni 6apabanu i OOUKH.

3 nosiBoro MK 3Moriu 10cuTh NMPOCTO 1 €PeKTUBHO BUPIMIMTHCS Oa-
raTo TeXHOJIOTiYHUX mpobiem. Tak, HaNpUKIa, cTaJlo MOKJIMBUM 30epira-
TH TIPOAYKILIO HA BIAKPUTUX MaiJaHYMKaxX BIIPOIOBXK TPUBAJIOro yacy. Ta-
KOXX 3HHM3WJIMCS BUTPATH Ha HaBaHTa)XyBaJbHO-PO3BaHTaKyBaJlbHI poOOTH
1 BTpaTH BaHTaXIB Ha Pi3HHX eTamax ix o00poTy.

BesymoBHO, M'AKi KOHTEHHEpH HE MOXXYTh OYTH TaK IIMPOKO BUKO-
pPHUCTaHI B CyYacHHX TPAHCIIOPTHO-JIOTICTUYHHX CHCTEMax IOCTABKH BaH-
TaxiB, K TPAOWIiAHI METaleBi BaHTA)KHI KOHTEHHEPH, alie sl TPaHCIOP-
TYBaHHS Ps/Iy BaHTaXIB BOHH € MPAKTUYHO ifeanbHUM pimeHHsM. o Ta-
KHX BaHTa)XXiB MOXXHa BiTHECTH B IEPIIy Yepry CHUIKi BaHTaxi. OKpiM cHII-
kol npoaykuii MK MoxyTh OyTH TakoX BUKOPHUCTaHI sl IIEpEeBE3eHHs 1
30epiraHHsi KyCKOBHX 1 HaJIMBHUX BaHTaXIB, CIIbCHKOIOCIIONAPCHKOI 1 JT1ico-
BOT MPOYKIIii.
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HEPCIEKTHUBHI TEXHOJIOI'TIi KOHTEMHEPHUX
INEPEBE3EHb

Mpuxaiinos €.B., ’Kapagin C.JI.
Cxionoykpaincokuil HayionanoHull yHieepcumem imeri B, Jlans

[Tpu 3nilicHeHHI Mi>KHApOIHOI TOPTIBII 3HAYHY YaCTKYy BaHTaK000i-
Ty CKJIaJIal0Th KOHTEHHEPHI IepeBe3eHHs. B yMoBax MocTiitHOro 3pocTaHHs
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ix o0csriB y rio0GanbHHUX JIAHLIOKKAX I0CTA4aHb IyXXE aKTyaJbHUM €
BIIPOBA/KCHHS IHHOBAI[ITHUX TEXHOJOTIH I ONTHMi3alii Ta MiIBUIICHHS
e(heKTUBHOCTI JIOTICTUKH.

OpHUM 13 HaWOIIBII NEPCIIEKTUBHUX HANPSMIB € PO3poOKa Ta BIPO-
Ba/DKCHHS 1HTEJEKTyalbHUX KOHTEHHEpiB (cMapT-KoHTeitHepiB). Cmapt-
KOHTEHHEp - 1€ BETUKOTOHHAXHHUK KOHTEHHED, KU OCHAIIEHUHN PI3HUMU
JATIUKAMH, CHCTEMaMH T'eOJIOKallil Ta IHIIMMH IPUCTPOSIMH, IO JTO3BOJII-
IOTh BiJICTEXKYBATH HOTO MiCII€3HAXO/HKCHHS Ta CTAH BAaHTAXXY B PEXKHUMI pe-
anmpHOTO Yacy [1].

OCHOBHiI TEXHOJIOTIi Ta TPUCTPOi, SAKI MEPETBOPIOIOTH 3BUUYAHHUI
KOHTEHHep Ha IHTeJNeKTyaIbHUHN, TaKi:

* GPS st BifcTEXKEHHS pO3TalllyBaHHS KOHTEHHEpA.

* Cuctemu 3B'13ky 3G/4G s nepeaadi JaHuXx.

* JlaTuMku TeMmeparypH, BOJIOTOCTi, NPHCKOPEHHS, MOHITOPHHTY
YMOB ycepeauHi KOHTeHHepa.

* BOynoBaHuii akyMyJIsiTOp 7151 aBTOHOMHOTO JKHUBJICHHS CHCTEM.

* [Ipuctpoi noctymy ta O10KyBaHHS AJIsl BiAAIEHOTO KOHTPOJIIO J0-
CTyITy.

* RFID wmiTku ans ineaTudikarii Ta BicTexKeHHs KOHTEHHEpa.

Bci 1i TexHomoTii iHTETpyIOTh CMapT-KOHTEHHEp y €auHy iHGOp-
MaIliifHy CHCTEeMy NepeBe3eHb Ta JO3BOJSIOTH BiINAICHO KOHTPOIIOBATH
HOTO CTaH Ta MePEMIllICHHS.

3a ganumu [2] odikyeTbes, mo g0 2028 00cAr CBITOBOTO PUHKY
cMapT-KoHTelHepiB gocsrHe $ 10,8 mupn, a cepeaHbopiuHE 3pOCTaHHS
PHHKY IIPOTATOM IIPOTrHO30BaHOro nepiogy ckiane 18,2%. 3a mporHozamu
ekcrieptiB 10 2025 poky 1o 90% ycix HOBHUX KOHTCHHEpIB Oye OCHAIICHO
BOY/ZIOBaHUMHM JaTYMKaMM Ta 3acobamu reosiokanii. Bukopucranus texHo-
sorii IP 103BONMTE TaKOXK CKOPOTUTH BTpaTH BaHTaxiB Ha 10-15%.

BukopucTaHHS cCMapT-KOHTEHHEPIB y JAHIIOKKAX TOCTAaYaHHSI MOXKE
3a0€3MeYnTH TaKi CYTTEBI MepeBaru:

1. ITigpumeHHs 6e3mekn BaHTAXKIB.

BincTexxeHHs po3TanryBaHHS, KOHTPOIJb JOCTYITYy, MOHITOPHUHT PO3-
KpUTTS KOHTEHHEPIB Ta BifmaneHe OJIOKyBaHHS 3HIKYIOTh PH3UKH PO3Kpa-
aHb. BHUABIAIOTHCS BUIAIKH HECAHKIIOHOBAHOTO MEpPEMIIIeHHS KOHTEH-
HepiB.

KoHTponb TeMIepaTypHOro peXMMy Ta IHIIMX HapaMeTpiB 3a-
no0irae NCyBaHHIO IIBUIKOIICYBHUX BaHTaXIB 32 PaXyHOK CBOEYACHOTO BH-
SIBJICHHS] KDUTUYHUX BIIXWIECHb TEMIICPATypH Ta BOJIOTOCTI.

2. OnrtuMizanist JOTICTUKM Ta YIIPaBIIiHHS BAaHTAXXOIIEPEBE3CHHIMH.

BincresxxeHHsT MiclIe3HaX0/PKCHHSI KOHTEHHEPIB y PEKUMI PEabHOTO
4acy J03BOJISIE ONITUMI3YBaTH MapIIPyTH TIEPEBE3CHHS, MiHIMi3yBaTH TPOC-
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TO{, MIJBUIIUTH WIBUAKICTE 00POOKH, Ja€ MOKIIMBICTh JUHAMIYHOTO KOpPH-
I'yBaHHS MapUIpyTiB Ta rpagikiB JOCTaBKH.

CKOpOYYETBCS Yac Ha IOMIYK KOHTCHHEpIB Ha TepMiHaml Ta 3a-
mo0IraloTh MPOCTOSIM Ta 3aTPUMKAM MPU TPAHCIIOPTYBAHHI.

3. Cxopo4eHHs IOKYMEHTOO0ITy.

Jlani maT4ukiB aBTOMATHYHO (DIKCYIOTh YMOBH TPaHCTIOPTYBaHHS,
3MEHIIYIYH 00CAT ManepoBUX JOKYMEHTIB. L[boMy cripusie BUKOPHUCTaHHS
XMapHUX IaThOopM HAKOMMYECHHS Ta aHANI3y OTPHUMAHHMX JaHUX, TEXHO-
JIOTii OJIOKYEHHY JJ1s1 HaMiiHHOTO 30epiraHHs JaHUX.

4. ExosioriuHi Ta eKOHOMIYHi BUTOJIN.

BincrexeHHs yMOB Ta ONTHUMI3allis MapUIpyTiB 3HIKYE PO3MIipH
NICYBaHHS BAaHTAXIB Ta KUIBKICTh BIJXOJIB, IO J0O3BOJIUTH 3a0INAIWTH HA
mrpadax Ta KOMIICHCAIISIX MPH IICYBaHHI BAHTAXIB, a TAKOXK 3HU3UTH BUT-
paTH Ha CTpaxyBaHHs BaHTAXIB 32 PAXYHOK ITiIBUILICHHS OC3ICKH.

PanjionanbHe miaHyBaHHS TepeBe3eHb ckopouye Bukuau CO, y Ha-
BKOJIMILTHE CEPEOBUILE.

5. INoninmieHHs 3B'A3KY Ta B3a€MOJIii 3 KII€EHTAMH.

IIpu BukopucranHi TexHonorii GPS s BU3HAYEHHS MicIe3HAXO-
JDKEHHS, MEpeX CTiUTbHUKOBOTO 3B's13Ky 3G/4G i mepenadi TaHUX Ta Cy-
MYTHUKOBOT'O 3B'SI3Ky y BiIJaJeHUX 30HAX, BIANMPABHUKHA BaHTAXy Ta BaH-
TaXO0OEPXKyBadi MOXKYTh OTPUMYBATH aKTyallbHY iH()OpPMAIIiIO PO CTaTyC
CBOiX KOHTEHHEDPIB.

VY po3poOIi TEXHOJIOTIH IHTENEKTyaIbHUX KOHTEHHEPIB JIAUPYIOTh
Taki kommadii, sk Nexxiot (LLIBelinapis), Traxens (®pannis), Globe Tracker
(CIA), Orbcomm (CILA).

B panmit uyac BimoMi ycmilmHI KeHCH BHKOPHCTaHHS CMapT-
KOHTEWHEPIB y pealbHUX YMOBax poOOTH.

IepeBaru, 0 HATAKOTHCS II€I0 TEXHOJOTIE€IH, HAWOUIBII TOBHO BU-
SIBJISIFOTBCSI B YMOBaX pOOOTH BEJIMKHX TPAHCIIOPTHUX BY3JIiB, HAPHUKIA/
MOpPCBhKUX TMOpTiB. Tak, Hanmpukian, nopT CiHramypy 3amyCTHB MiTOTHHI
npoekT i3 500 cMapT-koHTelHepaMu. 1{e 103BOJIMII0 CKOPOTHUTH Yac 0Opoo-
KM KOHTelfHepa 3aranom Ha 17%.

VY noprty I'amOypra npotecroBano IP-mrardpopmy nHa 6a3i 100 koH-
TeliHepiB. JlaHi MaTYMKIB TOTIOMOTIIM ONITHMI3yBaTH IUIAaHYBaHHS JIOTiCTHKH
1 3HU3UTH NICYBaHHS BAHTAXIB, 10 IIBUAKO ICYIOThCS, Ha 22%.

IMopt Jloc-Anmxeneca BIPOBaJiB CUCTEMY KOHTPOJIIO JOCTYILY ISt
1000 xonreitnepis. Lle 3an06iryio po3kpaJaHHIO BaHTaXIB Ta KOHTpaOaHIi
HAPKOTHKIB, a TAKOXK MPUCKOPHIIO MPOIIEYPH MUTHOTO O(OPMIICHHS.

Amnani3 nocrynsoi ingopmanii [1-3] 103BOJAMB BHIUIMTH Taki TeH-
JICHIIIT y PO3BUTKY CMapT-KOHTCHHEPIB:

* MacoBe MommMpeHHs KOHTEHHEPIB i3 BOYI0BAaHUMU JaTIUKAMHU Ta
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MOJYJISIMH 3B'SI3KY.

* BUKOpUCTAaHHS TEXHOJIOTIH OJIOKYEHH JUIs 3aXHUIICHOTO OOMIHY
JITAaHUMHU Ta TPaH3aKILisIMHU.

* Po3Burok equHuX uaTGopM akyMmyJsuii Ta aHamizy AaHUX Bil
IHTEJIEKTYaIbHUX KOHTECHHEPIB.

o [lepexin Bia mepioAMIHOTO0 MOHITOPUHTY 10 O€3MEepepBHOTO Bill-
CTeXEHHsI pyXy KOHTEHHepiB 3a ponomoroto IP.

CMapT-KOHTEHHEPH MOXXYTh MOBHICTIO TpaHC(HOPMYBATH JIOTICTUKY
BaHTaxkorepeBe3eHb. OHAK, HE3BaKAIOYM HAa OYCBHIHI IIepeBaru, Ipu
BIIPOBAKEHHI CMapT-KOHTEHHEPIB € MeBHI MPOOIeMH, SKi CIIiJI e TIo0a-
TH.

BucHoBky. [HTEneKkTyanbHi KOHTEHEpH — Lie MaiOyTHE ri100anbHOT
JIOTiCTUKH. IXHE MOBCIOZHE BHPOBAIKEHHS J03BOJHTH ONTHMi3yBaTH MPO-
LECH, 3HU3UTH BTPATH, MIJABHUIIUTU IIBUAKICTh 1 HAIHHICTh TOCTABKU BaH-
taxiB. [I[o0 oTpumarn MakcUMyM IiepeBar, TPaHCIOPTHO-JIOTICTHYHUM
KOMIIaHisIM HEOOXIZHO aKTMBHO BIPOBA/KYBaTH HOBI TEXHOJIOTII, BHPO-
OJIsITH 3arajibHi CTAHJAPTH Ta CTBOPIOBATH iHTErpoBaHi uu¢posi miatdop-
MU KE€pyBaHHS KOHTCHTHEPHUMH TIEPEBE3CHHAMHU.

JlitepaTtypa:

1. Smart container global market report — 2023. [Enexrponnuii pecypc]. - Pexum
noctymy: https://www.thebusinessresearchcompany.com/report/smart-container-
global-market-report

2. The Global Smart Container Market size is expected to reach $10.8 billion by
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3. Smart Container Market Size, Outlook, Growth, Key Player Analysis, Scope and
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OCOBJUBOCTI BUKOPUCTAHHSI 3UIITHOI
MACH TEIIJIOBO3A B PEXKUMI 'AJIBMYBAHHSA

Muxaiinos €.B., Pyoan A.C.
Cxionoykpaincokuil HayionanoHull yHieepcumem imeni B, [lans

CTBOpEeHHsSI TEPCTIEKTUBHUX TEIUIOBO3IB 13 TMOKPAIEHUMHU JIH-
HaMIYHUMH, TATOBUMH Ta TAJbMIBHUMH XapaKTEPHUCTHKAMH € aKTyaJIbHUM
HAYKOBO-IIPAKTUYHHUM 3aBJAaHHSAM B YMOBaX peOpMyBaHHSA BiTYH3HSHOTO
3aJII3HUYHOTO TPaHCTOPTY. IIpu IIbOMY Ba)KIIMBHUM HANPSIMKOM € BIOCKOHA-
JICHHA eKIMaXHUX YacTHH TEIUIOBO3iB, IMOB'S3aHE i3 3aCTOCYBAHHSAM KOH-
CTPYKTHBHHX PIIICHb i KOMIIOHYBaJbHHUX CXEM, IO TO3BOJISIOTH TIOBHO BU-
KOPHCTOBYBATH 34illHYy Macy JOKOMOTHBA NPHU peali3allii TATOBUX 1 Trajb-
MIBHHX 3yCHJIb.

Cnijx 3a3HaYUTH, IO MUTAHHS BUKOPUCTAHHS 3YiITHOI MAcH TEIUIO-
BO3iB ITiJ] Yac peanizamii CHIHM TSITU JOCHIHKEHO JOCHThH MMOBHO, HATIPUKJIA]T
[1]. V Toit camumii yac, nmpouecH nepepo3noAilly OCbOBUX HaBaHTa)KCHb IPH
TaJIbMyBaHHI JIOKOMOTHBA Jy)X€ CIA0KO BHUCBITIICHI Y HAYKOBO-TEXHIYHOT
JiTepaTypi, Xoda B IOMY PEXKHMI € JesKi OCOOIMBOCTI BHKOPUCTAHHS
349iMHOI MacH JOKOMOTHBa. BOHHM BH3HA4YarOThCS KOHCTPYKINEIO Ta Tapa-
MeTpaMmu TajabMiBHOT BaxinbHOI epeaadi (I'BIT). Tomy meToro miei poboTu
€ BUBUYEHHS OCOOIMBOCTEH BUKOPHCTAHHS 3YiITHOT MacH JIOKOMOTHBA B pe-
JKHMMI TaJIbMyBaHHSI.

PosrisiHeMo ziesiki 3 IUX 0COOJIMBOCTEH AJIsl NIPUKIIALy rajlbMiBHOT
nepenaui terwioo3za 2TE116 [2]. I'BII TpuBicHOro Bi3ka TEIIoBO3a CKJa-
JIAa€ThCs 13 MIECTH OJJHAKOBHX TIPYI (3a KUIbKICTIO KOJIC), IMONApHO 3'€/Ha-
HUX JJIs KOXKHOT KOJicHOI mapu ocsmu abo [I-moniOHumu Oanmkamu (ImB.
puc.1). OcHoBHUMH KOHCTpYKTHUBHUMH esiemenTamu ['BII €: ropusonTais-
HUH OamaHcup 2, BUIKA 3, BEPTHKAIBHI Baxei 4 1 6, 3'¢IHaHI TI03I0BXKHb-
OI0 TATOIO 5, miABicKa 7 1 raJbMiBHI OallIMaky 8 3 raabMIBHUMU KOJIOIKAMH.
KoxxHa ranpmiBHa KOJIOJKA MPUKPITUICHA YEKOIO IO TAJbMIBHOTO OalMaka
8 1 3a0e3meueHa XparmoBUM MEXaHi3MOM, 110 3a0e3Teuy€e po3TalryBaHHs M0-
BEpXHi TaJIbMiBHOI KOJIOAKHU TapajyiebHO MOBEPXHI KoJia KaTaHHs KoJjeca.
Bice 9 i [T-moni6bHa Ganka 10, 3'eqHyrour MOMapHO BiINOBiIHI TaJbMiBHI
OarMaKky TIBMIBHHX TPyl KOJICHOI NapH, HAJAIOTh Iepenadi HeoOXiaHy
MOTIEPEYHY JKOPCTKICTH 1 3aMm00IiratloTh CIOB3aHHS 0e3rpeOCHEBUX KOJIOIOK
3 KoJIeca Mij Ji€0 0ChOBOI CKJIAJI0BOT CHIIM HATHCKAHHS KOJIOJKHM HA KOHIY-
HY TIOBEpXHIO KoJIeca.

[MpuBix KOXKHOT Py 3AIHCHIOETHCS BiJj aBTOHOMHOTO I'aJIbMiBHOT'O
uITiHapa 1, 3aKkpimieHoro i3 30BHIIHBOT0 00Ky OOKOBHHM paMH Bi3Ka.
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Puc.1. Cxema I'BIT Tenn01303a- 2TE116 (omgna rpyma)

[Tpu 3amOBHEHHI CTUCHEHHUM TIOBITPSIM TalbMIBHOTO IMIIIHIpA HOTO
LITOK BIUIMBA€E Ha FOPU3OHTAIBHUHN OanaHcup 2, 110 MPOXOJUTH Yepe3 OTBIp
B paMi Bi3ka. bamaHcup depe3 BEpXHIO BWIKY 3 1 BaXiib 4 NPUTHUCKAE J0
GaHzaXy KOJIICHOI apy Oammak 8 3 rajJpMiBHOIO KOJIOAKO0. Jlaii 3ycumis
4yepe3 HIDKHIM KiHelb Baxendst 4 Hajgae pyxy Ts3i 5 1 Jpyromy BauIo 3
MiABIIIEHNM OAlIMaKOM 1 raJIbMiBHOKO KOJIOJKOK. Y Ci raJibMiBHI HWTIHIPH
NPALFOI0Th OJHOYACHO.

TakuM YUHOM, OYEBHIHO, IO JUTS YCIIIITHOTO BUKOHAHHS CBOIX (DYHKITIH
BaXibHA TaJBMIBHA Iepefava, IO PO3TIBIIAETHCS, MOBHHHA OyTH JOCHTH
JKOPCTKOIO TIPOCTOPOBOIO KOHCTPYKIiEI0. B  pexxwmmi rampMyBaHHS —IIpH
B3a€EMOII1 3 KOJICHOIO TTApOI0 BOHA MOYKE OJIOKYBAaTH POOOTY MEPIIOro CTYIEHS
PECOPHOTO MiIBINTyBaHHS JOKOMOTHBA. CTYHiHb [ILOTO OJOKYBAaHHS 3aJIC)KUTH
Bir GaraTbox (akTopiB: KOHCTpYyKTHBHIX TapameTpiB [ BII Ta ocobmiBocTeit ii
TEXHIYHOTO yTpUMaHHS (ITOJaTIIMBICTh BaKENIB Ta OalaHCUPIB, HAsBHICTH Ma-
CTWJIa B IIApHIpaXx, 3a30pH1 TOLIO), 110 BU3HAYAIOTH 1i KOPCTKICTh Y BEPTHUKAIb-
HOMY HampsiMKy. Po3kuj 3HaueHb LbOrO TOKA3HHKA MOXKE OyTH BEJIMKHM 1 €
BUIIJIKOBOIO BEJIMYMHONO. BJIOKyBaHHS pEcOpHOro MiBILIYBaHHS MOXE CYyT-
TEBO BIUIMHYTH Ha PO3MOJUT BEPTHKAIBHUX HABAHTAXKEHDb IO KOJICHUX Iapax
eKilaxy, 1110, Y CBOIO Yepry, TI03HAYUTHCS Ha TAJIbMIBHUX XapaKTePHUCTHKaX JIO-
KOMOTHBA.

3 ypaxyBaHHAM BHIIEBHKIAJCHOTO, OIiHKA BIUIMBY mmapamerpiB ['BII
JIOKOMOTHBA Ha BUKOPHCTAaHHS HOTO 34ilTHOI MacH NpH ralbMyBaHHI IPEACTaB-
JIsI€ SIK HAYKOBHH, TaK i PaKTHYHMIA iHTepec. JlocHimKeHHs [IbOro UTaHHs Oy-
JI0 TIPOBEZICHO HAa MaTeMaTH4HiH MOJIENI, 0 NPEACTaBIsE COOOI0 CHCTEMY all-
reOpaidHHUX PIBHSHB, SIKi BU3HAYAIOTh YMOBH PIBHOBArM €JIEMEHTIB €KiMaxy I
JI€0 HAa HUX BiJIOBIAHKX JOJAaTKOBUX CHJI 1 MOMEHTIB B PEXKHMMI TalTbMyBaHHSI
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TerioBo3a. Po3paxyHkoBa cxema MaTeMaTHYHOI MOJEJNI BKIIOYaja Ky30B, JBa
TPUBICHI BI3KH 1 LIICTh KOJIICHO-MOTOPHUX OJIOKIB, TIPE/ICTABICHIMH a0COJIIOTHO
YKOPCTKUMH TLIaMH, TIOB'SI3aHUMU TPY>KHUMH 3B'si3kamu. Ky30B crimpaerscst Ha
KOXEH 3 BI3KIB 4epe3 YOTHPU I'YMOBO-POJIMKOBI OIIOpPH JIPYTOro CTYIEHSs pecop-
HOro miaBinryBaHHs. OCHOBHI I'€éOMETPHYHI, KOPCTKICHI Ta BaroBi MapaMeTpH
eKIITaXxy, 0 PO3TILIIAETHCS, Oy MPUIHATI OIM3BPKIMHE 10 BiHOBIIHUX Tapa-
METPIB eKira)KHOi YacTHHHU OftHi€l cektii TermoBo3a 2TE116 [2].

BupimeHHst cucteMu piBHSAHB IPOBOAMIOCS 3 BUKOPUCTAHHSAM Ma-
tematndHoro maketry Mathcad [3]. Ha puc. 2, 3 mpencrasieni meski pe-
3yJBTaTH PO3PAaXyHKIB, IO MOKA3yIOTh 3MiHY BENMYMH KOE(iIli€HTiB BUKO-
pHUCTaHHS 34ilTHOI MacH n, [0 KOJIICHUX Tapax eKilmaky Ta BiJIOBiIHUX

BEpPTUKAJIHHUX HABAHTAXKECHb Y, BiJ KONICHHX Tap Ha pEeHKH B 3aJIeKHOCTI
i

BiJl BepTHKaJIbHOI >KOpcTKOCTi Gt TalbMIBHOI BakeNbHOI mepepadi (mpu
MaKCHMaJIbHOMY 3HAueHHI KoedilieHTa 34eIUIeHHS Koiic 3 peiikaMu
¥=0,33). Homepamu 1...6 Ha pUCYHKaX NO3HAYCHO 3HAYCHHS PO3PAXYHKO-
BUX ITOKA3HUKIB JIJIs BiIIOBITHUX KOJICHUX Iap €KiMmaxy.
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AHaJi3 OTpUMaHUX PE3yJIbTATIB ITOKA3aB, IO PO3IOIIN KOe(illieHTIB
BUKOPHCTAHHS 34ilTHOT Macd 0 KOJICHHX [apax TeIUIoBO3a IpH Tajb-
MYBaHHI iCTOTHO 3aJICXKHTH BiJl BETMYUHN BEPTHKAIBHOI )KOPCTKOCTI Tajb-
MiBHO{ Baxens mepenadi. [lpudomy npu 3HadeHHi Gt = 0 HaiiOLIBRII TEpe-
BaHT)KEHUMH OYJIH IiepIna i 4eTBepTa Mo XOy KOJICHI MapH, a JIMITyro-
YHMH 110 BEPTUKAJIHHOMY HABaHTa)KEHHIO - TPETS 1 IIOCTa KOJicHI mapu. 3i
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30UIbIIeHHSAM 3HaueHHsS Gt CIIOCTEPIraeThCsl 3HEBAHTAXKEHHS MNeEpIloi 1o
XOJly KOJIICHOT mapw, sika 1pu 3Hauenni Gr 6iibmie Hik 2,5 * 103 kH/m Bxe
CTa€ JIMITYIOYOIO0 pa3oM i3 IIOCTOI0 KOJICHOIO Maporo. 3a I0JabIIoro
30uIbIICHHS 3Ha4YeHHs Gt LI 3aKOHOMIPHICTH 30epiraeThesl.

Buxonsuu 3 bOro IPUXOJMMO JI0 BUCHOBKY, 1110 TIPH NMPOEKTYBaHHI
Ta po3paxyHKaxX TaJbMiBHHX BaXITbHUX Iepeiad CIiJl BpaxOBYBaTH 3a3Ha-
YeHy 3aJIeKHICTh PO3NOJUTYy KOe(iIlieHTiB BUKOPUCTAHHS 3YIMHOI MacH 1O
KOJIICHUX Iapax TeIIoBO3a BiJ BEIWYMHU BepTHKAIBHOI xopcTkocti ['BIL
3 ypaxyBaHHAM BENWKOI KiTBKOCTI BHIIEBKA3aHUX BUIAIKOBUX (aKTOPiB,
0 BIUTMBAIOTh HA 3HAYCHHS BepTUKaIbHOI >kopcTtkocTi ['BII, BH3HAuUmMTH
PO3paxyHKOBUM IIUIIXOM 3HA4YECHHS IIi€l KOPCTKOCTI NMPECTABISETHCS 10-
CUTh CKIIaJHUM 3aBnaHHsaM. Tomy, npu npoekryBanHi ['BIT HeoOxinHO me-
pendavyaTH KOHCTPYKTHUBHI €JIeMEHTH (CepeXKH, Ii/IBICKH, 3a30pU 1 T.IL.),
IO MEPEIIKO/DKAIOTh OJIOKYBAHHIO TIEPIIOTro CTYIEHs PECOPHOIO MiJBilIy-
BaHHS IPY rajbMyBaHHI (3BOJATH 10 HyJst xopceTkicts ['BII B BepTHKaib-
HOMY HamnpsiMKy). Lle 103BOJIMTH TOYHILIE PO3paxOBYBaTH HEPEPO3NOJLT
BEPTUKAJIbHUX HABAHTAKEHb MO KOJIICHUX Mapax eKiMaxy B PEeXKHMi rajib-
MyBaHHS 1 BCTAaHOBJIOBATH BIAMOBIMHI 3YCHIUISI HATHCKAaHHS TaJbMIBHHIX
KOJIOJIOK Ha KoJieca TEeBHHUX KOJIICHUX Tap AJs 3a0e3nedeHHs e()eKTHBHOTO
0€3'1030BOT0 rajlbMyBaHHSI.

BucHoBknu:

1. BaxinpHa TaJbMiBHA Tiepefada TEIUIOBO3a € JOCUThH YKOPCTKOIO
IIPOCTOPOBOIO KOHCTPYKI€IO, SIKa B PEXHMI TalbMyBaHHS TeEIIOBO3a,
B33a€EMOJIIIOYH 3 KOJIICHOIO Mapolo, MOXke OJIOKYBaTH poOOTy MEpIIOro CTy-
TIeHs] pecopa IiABiIyBaHHS JIOKOMOTHBA.

2. Po3noain koedinieHTiB BUKOPUCTAHHS 34ilTHOT Macu MO KOJIICHUM
rapam TeIUIoBO3a B PEXKUMI TalbMyBaHHS 1CTOTHO 3aJI€XKHTh Bijl BETUUUHU
BepTHKaIbHOI xopcTkocTi 'BII.

3. IIpu mpoexryBanHi I'BII 10KOMOTHBIB HEOOXiTHO BpaxoBYBAaTH
HasBHICTH 3a3HAYCHOI 3aJIeKHOCTI Ta mependadaTd KOHCTPYKTUBHI pillleH-
HS, SIKI TEpelIKOMKAalOTh OJIOKYBAaHHIO IIEPIIOTO CTYIEHS PECOPHOTo
MiABIIIYBaHHSA TPHU TanbMyBaHHI. lle J03BONMTH OLTBII TOYHO pPO3paxo-
BYBAaTH MEPEPO3INOJIT BEPTUKAILHUX HABAHTAXXEHb M0 KOJICHUX Iapax
eKilaky B PEXWMi TalbMyBaHHS Ta 3aJaBaTH BIAIMOBIIHI 3yCHIUIS HATHC-
KaHHS TaJIbMIBHHUX KOJIOJIOK Ha KoJieca NMEeBHUX KOJICHUX map i 3abe3ne-
YeHHsI e(peKTUBHOTO 0€3'T030BOT0 r'ajbMyBaHHI.
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CYYACHI TEXHOJIOTI'Ti BAKOHAHHS BAHTAKHUX POBIT
TP BUKOHAHHI MYJIbTUMO/JJAJIBHUX IIEPEBE3EHbD

Muxaiinos €.B., Py6an A.C.
Cxionoykpaincokuil Hayionanorull yHieepcumem imeri B, [lans, m. Kuis

OCHOBHUM HAmNpsIMOM YJOCKOHAJICHHS! TEXHOJIOTIH MYJIbTUMOAAIb-
HUX BAHTOKHHUX IIEPEeBE3CHb € MpPArHeHHs /O 3HWKEHHS BHUTpaT Ha
JIOTICTUYHI TIOCTYTH MUISXOM ONTHUMI3allii JaHIIOXKKIB rmocTadanHs. [loen-
HaHHS PI3HUX BUIIB TPAHCIIOPTY, OCOOJIUBO 3aJi3HUYHOTO T4 aBTOMOOIh-
HOTO, ONTHMI3y€e JAHIIOKKH MOCTABOK 3 MOMIISAY 4acy Ta € e(heKTHBHOIO
aJbTCPHATHUBOIO YHIMOJAJIBHUM aBTOMOOUIEHUM IEPEBE3CHHSM Ha JalieKi
BifcTaHi.

Kowmiter €BponapiamMeHTy 3 TYpU3MYy Ta TPAHCIIOPTY IUIAHYE PO3BU-
BaTH MYJIbTUMOJANIbHI MEPEBE3CHHS HAa €BPOICHCHKOMY TPaHCIOPTHOMY
PHUHKY, 100 BXXe HAMONMKYUM 4acOM 3HAYHO HAPOCTUTH YACTKY MYIJIbTH-
MOJaJIbHUX BaHTAXKOIIEPEBE3CHb Yy 3arajibHii CTPYKTYpi BaHTa)oo00iry.
Wnerbess Hacammepen mpo iHTEHCHDIKALIIO PO3BHTKY 3MIlIAHHX aBTO-
MOOUTEHO-3JTI3HIYHUX TiepeBe3eHb [ 1]. 3rimHo 3 po3paxyHKaMu criemiaric-
TiB, Bxke 10 2030 poky 3ami3HWYHI MMepeBe3eHHS B €BpOIi MaroTh yIBidi
HapOCTUTH CBOIO YaCTKy Y PHHKOBOMY 00CS3i BaHTaKOTepeBe3eHb CBpO-
coro3y. Take 3pocTaHHS MOXJIMBE HacamIiepe] 3a paXyHOK TPHPa30BOIO
301IBIICHHS YaCTKU MYJIbTUMOJAIBHUX aBTOMOOUTLHO-3TI3HUYHUX TIepe-
BE3€Hb y NOPIBHSHHI 3 HUHIIIHIM piBHEM.

MynbTUMOANBHI TIEPEBE3CHHS MAlOTh HHU3KY ICTOTHHX IepeBar
nepe] YHIMOJAIBHUMH, SIKI MOJISTAIOTh Y MOXJIMBOCTI JIOCTABKH BaHTAXKY
MPAKTUYIHO Y OYAb-AKY TOUKY CBITY; 3HUKCHHS BapTOCTI TPAHCIIOPTYBAHHS;
MOKPAIICHHS SKOCTI TPAaHCIOPTHUX TMOCIYT; 3HIKCHHS PH3HUKY IOIIKO-
JKCHHS BaHTaXy; 3a0€3ICUCHHS IIBUIKOI Ta CBOEYACHOT TOCTaBKH [2].

OpHak, HE3BAKAIOYM Ha 3a3HAYEHI MepeBard, BUKOPHUCTAHHS IHX
TEXHOJIOTi MOTpedye BiMMOBITHOI 1HPPACTPYKTYpH Ta TPOAYMaHoOi op-
ramizarmii. He3Bakaroun Ha 11l TiepeBaru, opraHizaiis MYJIbTUMOJATLHUX
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nepeBe3eHb CTHKAETHCS 3 OaratbMma npobiemamu. BoHn BH3HauaroThcs, B
HepIry 4epry, TUM, II0 B IUX TEXHOJIOTISIX BUKOPHUCTOBYETHCS TPAHCHOPT
SIK aBTOMOOUIBHUHN TaK 1 3aI3HUYHUM, SKI MAIOTh CYTTEBI BIAMIHHOCTI B 1X
XapakTepucTukax Ta (yHKHioHyBaHHI. BaknuBoro mpobiemoro € edek-
TUBHICTb TIepeayl BaHTaxy (IepeBaHTAXEHHS) 3 OJHOTO BUAY TPAHCHOPTY
Ha iHmuH. HaigacTinie npu 11s0My BUKOPHCTOBYIOTHCS TPaJMIIiiHI TEXHO-
JIOTii: KOHTpEHIepHa — 3 IEPEeBE3CHHIM Ha YaCTHHI MapIIPyTy NPSIMYyBaHHS
aBTOTIOI3/1iB a00 HAIIBIIPHUYCITIB 3 BAHTAXEM Ha 3aTi3HUYHHX TUIATopMax,
Ta MOCJIIOBHA — 3 Mepeaadueio BAaHTaXIB y KOHTeHHepax a00 3MiHHUX aBTO-
MOOUTEHUX Ky30Bax 3 OJIHOTO BUIY TPAHCIOPTY Ha i1HIITHA.

VY TeXHONOTIAX MyNbTHMOJAIBHHUX IIEPEBE3CHb BHKOPUCTOBYIOTHCS
BEPTUKAJIbHUI Ta TOPU30HTAIBHUNA METOAN NIEpeBaHTaXEeHHS [2].

IIpn BepTuKaIBHOMY cCroco0i HaBaHTa)KCHHS BHKOPHUCTOBYIOTHCS
miHOMHI KpaHu ab0 aBTOHAaBaHTaXyBaui BENMKOI MOTy>kHOCTI. L{uM cro-
cO0OM IepeBaHTaXXyIOTh KOHTEHHEPH Ta 3MiHHI Ky30BH, a TaKOX CiAeNbHI
HaniBnpuyeny. OcTaHHI BaHTaXKaTh Ha CIELialbHI INIATGOPMH 3 KUIICHSIMHU
JUIsl aBTOMOOUIBHOT X0/I0BOT YaCTHHH.

VY psaai KOHTpEHIepHUX TEXHOJIOTIH, HANPUKIIA]] Y CHCTEMI TepeBe-
3eHb Rola, mpu skifi Ha 3aM3HUYHHUX TUIAT(HOPMAaxX MEPEBO3SITh aBTOMOI3AN
pa3oM i3 TArayamu, HABaHTA)XCHHS Ta BUBAHTa)XEHHS 371MCHIOETHCS CBOIM
X0JIOM, TOOTO aBTOTOI3MM CaMOCTIHHO B'DKIKar0Th Ha tutardopmm. [Hn
BUN KOHTPEWIEPHUX TEXHOJOTiIH mependadaroTb BUKOPHCTAHHS JOPOTHX
creniai3oBaHuX 3ali3HUYHMX BaroHiB Ta iHQPACTPYKTYPH.

3MeHITH Oap'epy Uit KOMOIHOBaHUX IIEPEBE3EHb MOXKE JJO3BOJIUTH
BUKOPHCTAaHHS TEXHOJIOTii TOPU30HTAIBLHOI NEpeBalKH KOHTelHepa abo
3MIHHOTO Ky30Ba 3a JIOIIOMOTI'OI0 CamMoro aBTomMoOiis. Jlemo po3mmpusimn
MOXJIMBOCTI aBTOMOOIJIBHOTO TPAHCIIOPTY MOKHA YHUKHYTH BUKOPHCTaHHS
JIOPOTOTO CTAIlIOHAPHOTO TEPMiHAJIBLHOTO 00JIaJHAHHS, a Tepexi] Ha MyJIb-
TUMOJAITBHI TIEPEBE3CHHS MOXHA 3IHICHATH Ty’Ke IMPOCTO i €PEeKTUBHO.

OmHuMHu 3 eQEeKTHBHUX PIOICHb Y LBOMY HANpPSAMKY € TEXHOJOTii
Mobiler Ta ContainerMover-3000, siKi € MOJaTBIINM PO3BUTKOM iCHYIOUHX
TEXHOJIOTiHi TOPH30HTAJHHOTO HaBaHTAXCHHS KoHTelHepiB. [lomiOHI Tex-
HOJIOTII MaloTh peanbHui monwt. Hampukiman, BaHTakHHIA omeparop Rail
Cargo Group — godipHs kommnanis ®exepanbaux 3amizaunb Asctpii (OBB)
Ta miBedIapchKa Jizuarosa kommanis MFD Rail nianucanu paMkoBy yromy
10/I0 OPEHIU 10JaTKOBO 10 600 BaroHiB-maTGopM sl MepeBe3eHHs] KOH-
teitnepiB cuctemun Mobiler [3]. RCG ke BukopucroBye 100 Takux ruiat-
¢dopm. Y 2024 porii onepatop otpumae 1e 100 oquHHUIb.

3a JONOMOrolo IUX CUCTEM MOYKHA OOpOOJISITH BCI TUIHM CTaHAAPT-
Hux 20-QyTOBMX KOHTEHHEpIB Ta CTaHAAPTHI €BPOIEHCHKI 3HIMHI Ky30BH

114

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024



(C715, C745 Ta C782). IIpn npomy omeparii NepeBajIKu Ha 3aJi3HUYHUI
TPAHCIIOPT 31MCHIOIOTHCS IOCUTB TIPOCTO.

[NepeBanTaxxyBasibHa cuctema ContainerMover-3000, mo 3abe3ne-
qye miadoM Ta OiYHe nepeMillleHHs KOHTEHHEPIB Ta 3MIHHHUX Ky30BiB, MOXE
OyTH BCTAaHOBJEHAa Ha CTaHJAPTHOMY INAci BAaHTaKHOTO aBTOMOOLIS.
VYcrarkyBanas ContainerMover Ha KOHTEHHEpHOMY BaroHi (Tak 3BaHi Ie-
pexigHi paMH) MOKHA TPOCTO PO3MICTUTH Ha BaroHi, BHKOPHCTOBYIOUH
CTaHOApTHI KOHTeHHepHI mMTH(TH BaroHa. BaroH-KoHTeltHEpOBO3 HE IIO-
TpeOye KOTHUX 3MiH, a B pa3i HOTpeOH HOTo KamiTaJbHOTO PEMOHTY YH 00-
CIIyTOBYBAaHHSI MOJXKHAa MPOCTO TIEPEBCTAHOBUTH pPaMHU-TICPEXiTHUKH Ha
3MiHHWMI BaroH [4, 5].

dakTuuHa nepeaaya KOHTEHHepa MOYMHAETHCS 3 MiABUILEHHS TUCKY
MOBITPsI B THEBMOCHCTEMI AJIs MiJiioMy KoHTelHepa. Ha HacTynmHOMYy etarmi
rifpaBiiuHa CHCTEMa IITOBXAHHS 3 JAHIIOTOBUM MPUBOJOM Ta BOYIOBaHH-
MU LIaPUKOMIJIIUITHUKAMH TIepeMIlllae KOHTEHHEP rOPU30HTAIBHO 3 aBTO-
MOO1JIS y BaroH 4u HaBnaku. Bes mporenypa 3aiimae Jiiie 5 XBUIHH 1 KOH-
TPOJIIOETBCSI CAMUM  BOJIEM aBTOMOOLUIS 3a JIONIOMOTOI0 MyJbTa JH-
CTaHIIHOTO KepyBaHHS. HaTMCKaHHSAM KHONKH BOJIM MOXXE€ BIIKpUTH Ta
3aKpUTH 4 aBTOMAaTHYHI MOBOPOTHI 3aMKH aBTOMOOIJIS - KOHTEHHEPOBO3a,
II0 CyTTEBO €KOHOMUTD Yac BUKOHAHHS IIEPEBAHTAXYBAILHUX POOIT.

Ilo iHTENeKTyanbHy Ta WIBHAKY Iepefady CTAaHIApTHUX KOHTEH-
HEpiB MOXHA 3IIHCHUTH MPaKTUYHO B Oyab-skoMmy Micii. Bee, mo HeoO-
XiIHO 7Sl TIOTO - HASsIBHICTH 3aMI3HUYHOTO TYyIiKa Ta acdaibTOBaHE JI0-
POXHE MOKPHUTTSI B3JIOBX HBOTO IIUPUHOIO BCHOTO TPU METPH, MO0 CTHUKY-
BaTH aBTOMOOLIG 1 3anmi3HMYHY mnatdopmy. [IpuHIun aii miel cucremu mo-
Ka3aHo Ha puc.l.

AHani3 TEXHIYHUX XapaKTEPHUCTHK IE€PEeBAaHTAKYBaJbHOI CHCTEMH
ContainerMover-3000 m1o3BoJisie 3p0OUTH BUCHOBOK, IO IS CHICTEMA.

. cyMmicHa 3i craHmapTHUMH 20-(yTOBUMH KOHTEHHEpaMH Ta
sHiMHUMHE Ky3oBamu (C715, C745, C782);

*  MOXE BHKOPUCTOBYBATHUCH Yy OYIb-SKOMY MICIl Ta JIETKO Iie-
peMilaTHest MiXK BAHTAKHUMH IIyHKTaMU;

. He BUMarae HasBHOCTI Jjoporoi iHdpacTpyKTypH (HeoOXitHHHA
JIMILIE 3aJII3HUYHUH TYIK 1 HEBEJIMKa JIUISHKA ac(albTOBAaHOTO JOPOKHBEOTO
MTOKPHTTS B3JIOBX HBHOTO);

*  CyMiCHa i3 CTaHIAPTHUMH KOHTEHHEPHUMH BarOHAM;

*  JIETKO KEePYETHCS BOIIEM aBTOMOOLIA 3a JOITOMOTOIO ITyJIbTa JH-
CTaHIIHOTO KEPyBaHHI.
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Puc. 1. IMpuamumn aii cucremu ContainerMover

IaBecTumiitai BUTpaTH Ha OyMiBHUIITBO TEPMiHATY 3 HABAHTAXKECHHIM
[0 BEPTHKAaJi 3a NaHuMHU [2] CTAHOBIATH 55 — 65 MIH. mBei. (paHKiB
(KpiM BapTOCTI AUISHKMA 3€MIi), IO 3HAYyHO IEPEBHIIYE BUTPAaTH Ha
TEPMIHAIH 3 HITUMH BapiaHTaMU HaBaHTa)KCHHS, OCKUIBKH B HUX Hepeada-
Ya€eThCs 3aKYIIBIISI | MOHTaX JOPOrOr0 BAHTAXKOIIJHOMHOIO YCTATKYBaHHS.

OmHak, CIifi BUXOAKUTH 3 TOTO, IO i B MAaii0yTHROMY HAaBaHTAXCHHS
[0 BEPTHKANli HE BTPATHTh CBOEl aKTYyalIbHOCTI, OCKIJIBKU HIETHCS IPO
BH3HAHY B YCHOMY CBITi TEXHOJIOTIIO, B SIKii BUKOPUCTOBYIOTHCS CTAaHAAPT-
Hi KOMITOHEHTH.

BucHoBku. /[ BIOCKOHANEHHS MPOIECY MYJIBTHMONANBHUX IIepe-
BE3€Hb € JOIILHAM TIOEIHYBAaTH 3aCTOCOBYBAHHS ICHYIOUHMX €(QEKTHBHUX
TEXHOJIOTiH TIepeBe3¢Hbh Ta BUKOHAHHS BaHTAXKHHUX POOIT i3 BIPOBAIKEH-
HSIM TEPCICKTUBHUX TEXHOJIOTIH TOPU30HTAIBHOTO NCPEBAHTAXKCHHS BaH-
TaXIB.

JlitepaTypa:
1. EBpocoro3 fenaeT cTaBKy Ha MyJIbTUMOJAIbHbIC NIepeBO3KU. [Enexkrponnuil pe-
cype]. - Pexum gocrymy: https://www.cargo-ukraine.com/ru/evrosoyuz-

ultimodalnye-perevozki
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2. HoBble TeXHOIOTUY CMENIAHHEIX ITepeBo30k/ XKenesnsle moporn mupa, 2014, Ne
3, c.21-25.

3. Rail Cargo Group Haporiye mapk miathopM Ui MEepeBe3eHHs KOHTEHHepiB
MOBILER. [Enextponnuit pecypel. - Pexum JIOCTYIIY:
https://cfts.org.ua/news/2023/12/22/rail_cargo_group_naroschue park platform

dlya perevezennya konteyneriv_ mobiler 77618

4. InnovaTrain ContainerMover-3000. [Enexkrponnuii pecypc]. - Pexxum nocrymy:
https:/www. innovatrain.ch/ filead-
min/Medien/Bilder/Brosch%C3%BCren/ContainerMover_E.pdf

5. ContainerMover-3000 truck-mounted rail-road transhipment technology for
ISO-containers and swap-bodies. [Enextponnuii pecypc]. - Pexxum mocrymy:

https:/www.innovatrain.ch/fileadmin/Medien/Bilder/ _ Presseberichte/bestfact
Quick_info_greenlogistics_2-055_Containermover-3000.pdf

B3AEMOAIA MATICTPAJIBHOI'O TA MICBKOI'O
HACAKUPCBKOI'O TPAHCIIOPTY

M. Mopo3, C. KopoJs, T. I'aiikoa, M. Copokina
Kpemenuyyokuii nayionanvruii ynieepcumem imeni Muxavna Ocmpo-
2PaocbKo20

[Macaxxupcekuii TpaHCHOPT 3abe3nedye MoTpeOM HaceNeHHS B II0-
ciIyrax 3 MepeMilleHHs SK 30BHIIIHIX (MaricTpambHHUH) Tak i BHYTPIIITHIX
(micekuit). IIpu mepexoni mMaca>KUPOIIOTOKY 3 MariCTPaIbHOTO HAa MiCHKUHN
NacaKMPCHKUH TPAHCIIOPT FOCTPO CTOITh MUTAHHS IIOAO CTPYKTYPH MApKy
TPAHCIOPTHHX 3ac00iB 3a IX KIJIBKICTIO, MaCaKUPOMICTKICTIO, BUAaMHU Ta
BUTpaTaMH MAJIMBA, SKOJOTTYHUMH IOKa3HWKamu. [lepen mepeBizHHKaMH
CTOITH 3aBJaHHSI BUOODPY 3aXOJiB, sIKi HAHOULIBII pe3yJbTaTHBHI Ta BUMara-
I0Th MEHIIUX BUTpar. [Ipu 11boMy 3a3Ha4yeHO, IO TTOKa3HUKH SIKOCTi BU3HA-
YaKThCS SIK 3aJICKHOCTI Bil TApaMETPiB, M0 OMUCYIOTh YMOBH IEepPECyBaH-
Hs1. PoOoTa TpaHCIOpTHUX 3ac00iB Ha MaplIpyTi BIUIMBA€E Ha 3arajibHy Be-
JIMYMHY BUTpPAT 4acy HaceJIeHHs Ha NepecyBaHHs Ta 1X e()eKTHBHE BUKOPH-
cTaHHs. JlesKi 3 KpUTEPilB € 3HIKECHHS BUTPAT Yacy ITaCa)KUPIB HA TOT3IKH,
e(heKTUBHICTh (DYHKIIOHYBaHHs aBTOOYCIB Ta piBEHb JOXOIB IIEPECBi3HIUKA.

MaricTpanpHuii TpaHcopT M. KpeMeHuyK, 10 00CIyroBye nacaxu-
poroToku (TIpUOYTTS Ta BimIpaBKa), NPEACTaBICHUH aBTOMOOUIEHUM,
3ai3HUYHUM Ta BOJHMM BHAaMH TPAaHCIOPTY. Bix pidkoBOro BokK3any mo-
YHHAETBCS BYJHL, KA 3aKiHYYEThCSA HAa MPUBOK3aJBHIM IUIONI 3ai3HUY-
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HOTO BOK3ally, J0 sKOI MmpuMHUKae aBToBok3an (puc. 1). Tomy komruiekc
MAaricTpajabHOTO MACAKUPCHKOIO TPAHCIIOPTY MICTa PO3TAIIOBAHHNA KOM-
HaKTHO, a 00CIyroBye HOro pyxoMuil CKIaja n, MICbKOIO Maca)KHPCHKOIO
TPaHCIIOPTY, IO NPEICTaBICHUH MEpexXelo MapuipyTiB TpoieiOyciB NoNe
1,2, 5, aBroOyciB NeNe 3A, 17, 25 Ta MapmipyTHEMHU TakcoMoTopamMu NeNo
1, 3A, 10, 15, 15B, 16, 16A, 17, 18, 20, 24, 28, 30. TakuM YuHOM,
B3a€EMOJIII0 PO3TIIIHEMO SK CHCTEMY OOMIHY IacakHpOIMOTOKIB
MaricTpaiabHOTO (aBTOMOOITBHUHN i = 1, 3aMi3HUYHUH i = 2, piUKOBUH i=3) 1
MickKOro Q, (TponeiOycu j= 1, aBToOycu ;=2, MapIIpyTHi TAKCOMOTOPH
j=3) BugiB Tpancmnopty. [Ipu moBHOMY 3a70BOJICHHI TOTpeO Maca)xupiB
MIPH B3aEMOJIT MariCTPalbHOTO MACAKUPCHKOTO TPAHCIIOPTY 3 MICHKHM Ta-

Hy€eTbCsl yMOBa O, = 0, .
Pexxum B3aeMoii MaricTpagbHOTO Ta MICBKOTO ITACRKUPCHKUX BHIIB
TPaHCIIOPTY 3aJICXKUTHh Bl CEPeAHbOA0O0BOT KIIBKOCTI O, MNpHOYTTA

(BiampaBIeHHs) MACAKUPIB i -TO MariCTPAILHOTO BUAY TPaHCTIOPTY (aBTO-
MOOLTBHOTO, 3aJi3HMYHOIrO, pidykoBoro. Ha chOromHi mepeBe3cHHs Iaca-
XKHpIB HA piuKOBOMY Bok3alli «KpeMeHuyk» He BiOyBa€eThCs, SIK 1 B LIJIOMY
1o akBatopii p. JHinpo, To6To Q, =0, i=3), cepeAHbOI MICTKOCTI OJANHHMII

PYXOMOT0O CKjIaJy MiChKOTO TPaHCHOPTY g,, L0 OOCIyroBYIOTh BOK3al
(TpucTaHb), CepeAHIO BaPTICTh iX OAHI€I MAITMHO-TOMWHU 3, Ta MaCaKh-

po-ronuHA B

nac—200 *

OnTuManbHa B3aEMOJIS MICBKOTO 3 MAariCTpaJbHUM
TPAHCIOPTOM JIOCATAETHCS SKIIO CyMapHi MNpHUBEIeHI 3arpatd Y3,

OB’ A3aHi 3 POOOTO0 MiCEKOTO MACaKUPCHKOTO TPAHCHOPTY 3,, Ta OYiKy-
BaHHSM TMACaXxupiB 3, , OyAyTh MiHIMaJbHI:
¥3=3,,+3,, > min. (1)

B sikocTi aprymenTy Juis po3paxyHKy FOJUHHHMX BUTPAT MPUHMaEMO
KIJIBKICTh PYXOMOT'O CKJIaly MiCBKOT0 Naca)XUPChKOI'0 TPAHCIOPTY Ha JiHii,
BiJl 4OTO 3aJIe)KUTh IHTEPBaJI HOTO PyXy Ta 4ac O4YiKyBaHHS IacaKMpOM Ha
3YIHHIIL.
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Puc. 1. Cxema KOMIUIEKCY MaricTpaJbHOTO Ta MICHKOTO NACaXKHUPCh-
Koro TpaHcnopty M. Kpemenuyk

TeopeTnyHO oNTHMaNBHY KiNbKiCTh T3 MOXHa BU3HAUMTH Iude-
PEHIIIOI0YN PIBHAHHA CYMapHHX BUTpaT3a KUIBKICTIO TPaHCIIOPTHHX 3a-
COOIB n; , OTPEMAEMO:

B e—zooT uﬁQj

Ny = 0,71
3T

2

IMTomwykn OUISXiB 3MEHIIEHHS CyMapHUX IPUBENCHHUX 3aTpar, 1o
OB ’s13aHi 3 POOOTOI0 MiCEKOTO MAaCaXHPCHKOTO TPAHCIOPTY Ta OUiKyBaH-
HAM TACKUPIB TOI3JKH JTO3BOJSIIOTH TOKPAIIWTH PIiBEHb SIKOCTI Taca-
KHUPCHKUX IIepeBe3eHb IIPH B3aEMOJIIT MariCTpalbHOTO TPAHCIOPTY 3 MiCh-
kuM. OnTuMaibHe 3HAYEHHS KUIBKOCTI TPaHCIIOPTHUX 3aco0iB Ha Mapiil-
PYTHIH Mepexi MicTa HpsIMO IPOIOPIiHE BapTOCTI 4acy TPaHCIIOPTHOTO
o0ciyroByBaHHs 1 OOEpHEHO NPOMNOpLiiiHE eKCIUTyaTaliiHUM BHTpaTaMm
MiANPHUEMCTBA TEPEBI3HUKA. Tako) 30UIBIICHHSA MacakupooOOpOTy, M0
MePEeXOUTh 3 MariCTpajbHOrO0 Ha MICBKMH MAacaXMPChKUH TPaHCIOPT, Ta
OBKMHHU MapIIpyTy, sSKa BU3HAUa€ dac OOOpOTYy, BUMarae 30iIbIICHHS
KUTBKOCTI TPAHCTIOPTHUX 3aCO0IB.
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(2024) 36ipauk HaykoBUX mpanpb «LleHTpalTbHOYKpaiHCHKUIT HayKOBUH BiCHUK.
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PO3BUTOK ABTOMOBLIbHUX BAHTAKHUX MNEPEBE3EHDL
MIK YKPATHOIO TA HIMEYYMHOIO HA IIPUKJIA I
KOMIIAHII «IHTEPIIAMII»

Octporasa 0.0., Bacuabena J1.0O., Typnak C.M., Cenosa A.O.
Hayionanvuuti ynieepcumem «3anopizoka nosimexwixay

MixHapoaHI BaHTaXHI NEPEBE3CHHS € BAXIUBUM EJIEMEHTOM Cy-

YacHOT JIOTICTUYHOI CHCTEMH, 1110 3a0e3nedye eeKTUBHICTh Ta HaAIWHICTh
MOCTa4YaHHs TOBAapiB HA PUHKAaX PI3HUX KpaiH. YKpaiHa, Sk BaXXJIMBUH BH-
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POOHUK 1 eKCHopTep METaJONPOIYKIil, Y TOMy 4YuCIi TpyOHOI MpOIyKIii,
Ma€ 3HAYHUH IHTEpeC y PO3BUTKY aBTOMOOIIBHUX BaHTRXXHUX HEpEeBE3EHb 3
HimeyunHO0 — 0JTHMM 3 OCHOBHMX IApTHEPIB Y MIKHAPOHIHN TOPTIBIII.

Kommanis «IHTepnaiim» € BU3HaHUM Yy CBITI BUPOOHUKOM CTaJIEBUX
TpyO Ta 3ali3HUYHHUX KOJIC, BXOJSUM /0 Tom-10 excriopTepiB Oe3IOBHUX
Tpy0. 3acHoBana y 1990-x pokax, BOHA IepeTBOPHIIACS HAa Cy4aCHOTO BH-
COKOTEXHOJIOTIYHOTO BUPOOHMKA, IO aKTUBHO BIPOBAKYE HOBITHI TEXHO-
yorii Ta ctanmapty skocti [1]. OcHOBHA MPOAYKILis KOMITaHii BKITIOYAE TPY-
6m as HaTOBOI Ta ra30BOi MPOMHUCIOBOCTI, MAITHHOOYAyBaHHSA Ta OyiB-
HUIITBA, a TAKOXK 3AJTI3HUYHI KOJeca Ta KOJIICHI mapw.

ponyxkuis «IHTEepmaiim» excnopryerbes mo Oumbm Hik 80 kpain
cBiTy. OCHOBHI pHHKH 30yTy BKJIIOYaIOTh Kpainu €Bpomnu, [TiBHiuHOT AMe-
puku, bimzpkoro Cxony Ta Asii (puc. 1). Komnanis Mae mmpoxky mMepexy
JCTPUO'IOTOPIB Ta MPEICTaBHULTB, L0 103BOJISIE ePEKTHBHO 3a0e3medyBa-
TH NOTPeOU KITIE€HTIB HA PI3HUX KOHTHHEHTaX [2].

® <c

@ VYkpaiHa
@® CcHO

® Amepuka

@ Bnusbruia Cxin Ta MisHiYHa

Adpura

IHLWI

Puc. 1. I'eorpadis ctpyktypu nponaxiB npoaykuii [HTepmain

«IHTEpHa» € BAXKIMBOIO YACTHHOIO MPOMICIOBOTO CEKTOPY
VYkpaiHu, TEMOHCTPYIOYM BHCOKHI PiBE€Hb TEXHOJIOTIYHOTO PO3BHUTKY Ta
SIKOCT1 MPOAYKIii. 3aBASKH MOCTIHHUM iHBECTHIISIM y PO3BHTOK Ta iHHO-
BaIlil, KOMIIAHisl Ma€ BCi MEPEIYMOBH JUIsi MOJANBIIOTO 3POCTAHHS Ta
3MII[HEHHsI CBOIX IIO3MLIH Ha CBiITOBOMY pHHKY. He3Baxkaroum Ha mocsr-
HCHHS, KOMIIAHIsl CTUKAETHCS 3 YHCICHHUMH BUKJIMKAMH, BKITFOYAIOUYH T€0-
MOJIITHYHY HECTAOUIBbHICTh, KOJMBAHHS I[iH HA CUPOBUHY Ta KOHKYPCHIIIO
Ha CBITOBUX puHKaX. [IpoTe 3aBAsKH MOCTIHHUM IHBECTHUI[ISIM y PO3BUTOK
Ta IHHOBAIli{, KOMIIaHisl Ma€ BCi IEPEYMOBH JUIsl TIOAJIBIIOTO 3DOCTaHHS Ta
3MIIIHEHHSI CBOIX TO3HUIIIH Ha MKHAPOJIHOMY PUHKY.

g ontumizanii BaHTaXXHUX TIepeBe3eHs TpyO mo Himewumnu Oyia
3aCTOCOBaHA TPAHCIIOPTHA 33/1a¥a, IO TO3BOJIIIIA PO3POOUTH ONTHMANbHI
MapIIpyTH JOCTaBKH Bifl BUPOOHMUNX MaWJaHUYMKIB 1O KIIEHTIB y Pi3HUX
MiCTax.
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Bynu npoananizoBaHi HasBHI 3aMOBJICHHS Ha JIOCTaBKY HPOIYKIIl
KoMMaHii 10 pi3HuMX Mmict HiMe4unHn Ha OCHOBI MOHITOPHHTY TpPaHCIIOPT-
nux noprainis Della ta Lardi-Trans [3, 4]. B pamkax nociipkeHHs po3riis-
Jlanicsl Taki 00CATH 3aMOBJIEHb Ha JIOCTaBKy TpyO kommauii IHTepnain 1o

onepxyBauiB B Himeuuunny (puc. 2):

M. Jlopt™MyHnI 380T M. Hopaxayzerm 320 T
M. [yticOypr 290 T M. Kechenrpnm 180T
M. Eccen 450 T M. Manreim 150t
M. boiixa 210t
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Puc. 2. Po3ranryBanus ofepKyBadiB npoaykuii B Himeuunni

BianpaBHukamMu B pamMkax 3ajadi BUCTyNaiu: J{HINMPOBCHKUH BHPO-
OHnunit Maiinanuuk (A1) ta Hikononbcbkuit BUpoOHHYMI MaiiiaHUUK A2.

OnepxxyBaui: M. loptmysn (B1); m. yitcOypr (B2); m. Eccen (B3);
M. boiixa (B4); M. Hopaxaysen (BS); m. Kecdensa (B6); M. Manreiim (B7).

B pesynbprati BUpIIIeHHS MOCTaBIEHOI 3a/1a4i OyJIO OTPHMAaHO OTH-
MaJlbHHH IUIaH TepeBe3eHb, TpadidHe MPEACTABICHHS SKOTO HABEICHE Ha
Ha puc. 3.
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Puc. 3. I'pad ontuManbHOTO IIaHY

TakuM 4YHHOM, BiJ MEPLIOr0 BIANPABHHKA, HIO 3HAXOJUTHCS B
M. J{Hinpo HeoOXigHO BaHTaX HampaBWUTH 10 1-ro onmepxyBaua B M. [lopT-
myHn (380 om.), mo 2-ro oxepkyBada B M. yiicOypr (290 ox.), mo 5-ro
onepxkyBaya B M. Hopaxaysen (200 ox.), mo 6-ro onepxyBada B M. Kecde-
a1 (180 ox.), mo 7-ro oxepxkyBaua B M. Manreiim (150 ox.).

Bin apyroro BigmpaBHHKa 3 M. Hikommosis HEOOXITHO BaHTaX CIIpsi-
MyBatu 10 3- ro onepxyBava B M. Eccen (450 o71.), 1o 4- To ofepkyBaua B
M. Boiixa (210 ox.), mo 5- ro B M. Hopaxaysen (120 ox.)

OTxke, NUITXOM PO3B’si3aHHS TPAHCIOPTHOI 3amadvi Oys0 po3pobiie-
HO ONTHUMAaJbHI MapIIpyTH TepeBe3eHb TpyO 3 Ykpainum o Himewuuwnw.
Takox Oyim BU3HA4YECHI OCHOBHI ITOKa3HUKH POOOTH PyXOMOTO CKJIaTy Ha
MPOMOHOBAHUX MapIIpyTaX. 3arajbHuii 00CAr MepeBe3eHb 3 JIBOX BHPOO-

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024

123



HUYUX MaiJaH4Y¥KIB MianpuemMcTBa ckiaB 2230 TOHH, IO NMPH ypaxyBaHHI
BaHTAXKOIITHOMHOCTI TPAHCIOPTHUX 3aco0iB mependavae 3xiicHeHHs 112
NOi30K. 3aranbHUi NpoOir Ha MapHIpyTax CTaHOBHUTH 235494 kinmomerpu.
Jlist [ocTaBKM LBOTO 00CATY BaHTaXy CIOXKHBauyaM HPOTSATOM OJJHOTO
KBapTaJly NOTPiOHO 3a/iaTH 22 aBTOIMOI3IH.

JlouinpHiCTh OpraHizalii mepeBe3eHb MPOAYKIl 32 po3poOIeHNMHU
MapHIpyTaMH MiATBEPAKYETHCS CKOHOMIYHIMH PO3PAXyHKaMHU.

Chucox Jiteparypu:

1. Kowmmanis «lurepmaiim»: Odiuiiiauii caiit Komnanii «Iurepmaiim»: URL:
https://interpipe.biz/(nata 3sepuenns 20.05.2024).

2. GMK CENTER : «Iurepmaitm». URL: https://gmk.center/ua/ manufactur-
er/interpipe-3/ (nara 3BepHenns 21.05.2024).

3. Della: Tpancnopramit mopram: URL: https://della.com.ua/ (maTa 3BepHEHHS
21.05.2024).

4. Lardi-trans: Tpancnoprauit noptan: URL: https:/lardi-trans.ua/ (nata 3BepHeH-
Hi (21.05.2024).

OBIPYHTYBAHHS EHEPTOE®EKTUBHOI T'AJIbLMIBHOI
CUCTEMHU TPAHCHIOPTHOTI'O 3ACOBY METOJJAMHU
TEOPIi PUSUKIB

IIpoceiposa O.B., Kosraneuns M.B., Caindernikos A.B.
Cxionoykpaincokuil HayioHanbHuil yHigepcumem imeHi Borooumupa Jana

Pyx 1030M peHKOBOTO TPAHCIIOPTHOTO 3ac00y MPHU3BOAWUTH IO HEra-
TUBHHX SIBHII, TAKUX SIK CTUPAaHHS 3a0JOKOBAaHUX KOJIC y Micmi iX B3aemo-
IIii 3 pelikoro, IMosBa MOB3yHIB Ha OaHIaXi Kolieca. 3aCTOCYBaHHS TeOPii pu-
3MKIB TEXHIYHUX CHUCTEM JUIsl aHAJ3y NpOLecy rajJbMyBaHHs 3ali3HUYHOTO
TPAHCIIOPTHOTO 3aC00y 3 METOH BH3HAYCHHS WMOBIPHOCTI BUHHUKHCHHS
103y Ta NPUAHATTS PILICHHS PO HEOOXIHICTh 3aCTOCYBaHHSI MPOTUIO3HOTO
3aXMCTYy Ha ITiICTaBi aHai3y (akTopiB, 10 BIUIMBAIOTh HA BUKOHAHHS YMO-
BU 0€3'030BOTO ralibMyBaHHS, JIa€ MOXJIMBICTh SIKICHOT'O aHali3y Ta Kijlb-
KiCHOT OLIHKH MOCJIKYBaHHUX MPOIIECIB, MAE MOPIBHIHO MPOCTOTY MOOY-
JIOBH, HAOYHICTD, JICTKICTh MOTANBIIOT (pOpMalTi3allii Ta anropuTMi3aii.
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ABTOpPH TPOIOHYIOTH PO3MIISAATH UYWUHHUKH, IO BIUIMBAIOTH HA
HMOBIpHICT, BUHUKHEHHS 103y, 3 HacTynHoi xiacugikanii. OcHOBHI (akro-
PY BUKOPHCTaHHS 34ilIHOT Bar JIOKOMOTHBA!

- BIUIUB PO301KHOCTI TSATOBUX XapaKTEPUCTHUK JIBUTYHIB;

- BIIMIHHICTh JIiaMeTPiB OAHIAXKIB KOJICHUX TTap;

- HEpiBHOMIPHICTb CTATHYHOI PO3BICKH IO OCSX Ta KOJIECaxX JIOKOMO-
THUBA;

- CTiliKe IIepepO3NOAITICHHS BEPTUKAIBHUX HABAHTAXKCHB 110 OCAX.

JuraMivyai (hakTOpH BUKOPHCTAHHA 3YIITHOI Baru JIOKOMOTHBA!

- IePepO3IO/iT Bar eKilaxy Bi IHEPIIHHIX CHII;

- IePepO3IIOILT Barl eKiMaXky Bij MO3I0BKHBO-IHHAMIYHUX 3YCHIIB;

- NepioJIMYHI KOJMBaHHs BEPTHKAJIbHUX HABAHTAXKEHb Ta 3YCHJIb I10
0CSIX JIOKOMOTHBIB.

[Hm1i hakTopu KoedilieHTa 34SIUICHHS:

- BIUIUB KPUBOJIHIWHOT AIISHKMA KOJii Ha BEJIMYHMHY TaJbMiBHOTO
3yCHILIS,

- KOeiLiEHT CTATHYHOTO TEPTS LEHTPAIBHOI JOPIKKH KOUYCHHS KO-
Jieca perkolo;

- CTAaTUCTUYHE Ta JUHAMiYHe AncOanaHCyBaHHS KOJICHHX Iap;

- HasIBHICTDh EKCIIEHTPHCUTETY KOJa IIUHKH OCi 100 KOJia KOYCHHS
KoJeca;

- JKOPCTKICTB Ta HEPiBHICTh 3aII3HIYHOTO MUIAXY.

CraH KoJic Ta peiiok:

- BOJIOTICTh TIOBITPs Ta aTMOC(hEPHI SIBUIIA;

- MacTHJIO, )KHp Ta iHIII OpraHiuyHi pEeYOBHHM Ha MMOBEPXHI KOHTAKTY;

- MEXaHiYHi 3a0pyAHEHHS MiHEPATbHUMHU PEYOBUHAMHU.

UnHHUKY KoeQillieHTa TepTs ralbMiBHUX KOJOOK:

- IIBUJIKICTB PYXY;

- MITOMA CHJIa HATUCKAHHS I'aJIbMiIBHOI KOJIOAKH;

- MaTepiaay QPUKIIHHUX eJIeMEHTIB.

Moneni npoueciB y IOCHIIKYyBaHHX PHU3UKOJIOTIYHHUMH METOJaMHU
cucTeMax IOBHHHI BiIoOpakaTH IMOSIBy OKPEMHUX IEPETyMOB Ta PO3BHUTOK
iX y NPUYMHHUI JAHIOT NOMI1 y BUTIISIL BIAMOBIAHUX JAiarpaM MPHYHHHO-
HACJIJIKOBHX 3B'A3KiB — jaiarpaM BIUIMBY. lllupokoro mommpenHst HaOyiu
nmiarpamu y ¢Gopmi TMOTOKOBUX rpadiB, AepeB MOAiIH Ta (yHKIIIOHATBHUX
MEpEeX pPI3HOTO NpHU3HAYEHHS Ta cTpykTypH. LIlo® posrmsHyTH mpomec
TaJIbMYBaHHS SK MOJENb TiarpaMH BIUTHBY, HEOOXiTHO NPOBECTH aHai3
(hakTOpiB, IO BIUTMBAIOTh Ha MMOBIPHICTHP BUHHKHEHHS 1033, Ta MPUBECTH
iX 10 BiINOBITHOI (POPMH YSIBICHHS.

J171s OWiHKY BIUIMBY TIPEICTABICHAX BHINE (PaKTOPiB HA HMOBIPHICTH
BUHHMKHEHHS 1032, BAKOPUCTOBYIOTHCSI B OCHOBHOMY €MITIPHYHI JOCJIiIKEeH-
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HSl, Pe3yJIbTAaTH SIKUX IMPEACTABICHI SIK 3aJIEXKHICTh KOe(illi€eHTa 3UeIICHHS
abo TepTs Bijg KOHKpeTHOro (akropa abo ix rpymu. Takum uuHOM, (akrTo-
pH, IO PO3IJISAIOTHCS, HECKJIAJHO NPHUBECTH 10 BHIY HMOBIPHICHHUX
OLIIHOK 1 BaroBuX KOe(IIi€HTIB, B SKOMY BOHH MOXYTb OyTH BUKOPHCTaHI
Juisl OOy IOBH JliarpaMu BIUIMBY B OJIHIHM 200 IEKUIBKOX PO3TIITHYTHX BHIIIE
¢dopmax.
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INEPCIIEKTUBU BUKOPUCTAHHS BOAOBYT'VIBHOI'O
ITAJINBA B YKPAIHI

YepHenbka-binenska H.Bb., Copoxa C.I.

Cxionoykpaincokuil HayioHanbHull yHieepcumem imeHi Borooumupa Jans

Cranuif pO3BUTOK NAJMBHO-EHEPreTUYHOIO KOMIUIEKCY YKpaiHu

TICHO TIOB'SI3aHUI 3 BUKOPHUCTAHHSIM aJbTEPHATUBHHUX BHJIB NaJMBa, SIKI €
HAfOUIPII MJOIITPHUMH 1 EKOHOMIYHO e(QEeKTHBHHMHU I CHEPIeTUKU
kpainu. HaifGimpI epcreKTHBHIM HalpsSMKOM PO3BUTKY BYTLUIBHHX TEX-
HOJIOTiM B YKpaiHi, € BUKOPHUCTaHHS BOAOBYTiUTbHUX cycreHsiit (BBC) B
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SIKOCTI aJbTEpPHATUBHOTO BHIY MaJMBa Ul MOTPEd TEIIOEHEPTeTHYHOTO
KOMIUIEKCY, SIKE HEMOXKJIMBE 0€3 BIOCKOHAJIEHHS TEXHOJIOTIH HOro TpaHc-
MOPTYBaHHS 10 CHEPTETUYHUX 00’ €KTIB MiAPUEMCTB.

Boposyrinerae manueo (BBII) — me xommo3ulliiiHe ITy4YHE pinke
NaJIMBO Ha OCHOBI BYT'UJUISL Ta BOJIH, 338 CBOEIO CTPYKTYPOIO BOHO € PI3HOBH-
JIOM BHCOKOKOHIIEHTpOBaHOi BoJoBYTiIbHOI cycrensii (BKBC). B ocHoBy
mporiecy Horo MiATOTyBaHHSA MOKJIAICHO MEXaHOXIMIYHY aKTHUBAIIIO, B XO.i
SIKOi pyHHY€EThCS cTpyKTypa Byruurt. [lix yac mompiOHeHHS BT 301716-
IIyEThCS MOTO aKTHBHA MOBEPXHS, a AOMIIIKH BHOALA0oThcs. [lonpiOHene
BYTULIA 1 BOAY, sIKa B IIbOMY IIPOIIECi BiMlirpae BaXKIHUBY POIb, 3MIIIYIOTh,
IOJTAIOTHh PeareHTU-TIACTA(IKATOPH, B PE3YIbTaTi YOTO YTBOPIOETHCS CIIC-
uudivHa qucnepcHa cucTeMa, 10 Mae TeXHOJIOTIYHO NMPUHHATHY TEKY4iCTh
i crabinbHicTh. MacoBa koHnentpauis BBIT — 60-80% Byrisuis, po3mip
4acToK He mepesuinye 250 Mxm. J[ist oTpuMaHHs TOTPiIOHOT Gpakiiii ByTiji-
JI51 BAKOPHUCTOBYIOTH CcHelianbHi noapioHioBaui. Haiikpamii pe3ynbTati no-
CATHEHO MPH OTPUMAaHHI OIMOJAIBHOTO PO3MOiy YaCTOK 3a PO3MipaMu 3
MEBHUM CHiBBigHOIIEHHAM Benukoi (100-250 mMkm) 1 apioHOT (< 40 MKM)
(bpakmiif, o10 Ta€ MOMIIUBICTh 0€3 MOTIPIICHHS PEOJIOTIYHIX BIACTUBOCTEH
BBII orpumatn eekT «MakCHMaTbHOTO TMAKyBaHHS 1 3HAYHO IMiIBUIIHTH
KOHIIGHTpalilo cycrneH3ii. OCKITbKA Taka CYCIEH3iS JOCHTh IIBHAKO
PO3IIAPOBYETHCS 3 OCAPKEHHSIM BYTUIBHHX YacTOK, JO Hei JOJalTh pea-
reHT-acTudikaTop, MacoBa Jactka sikoro y BBII craHoBUTE Onm3bko 1-
2%. 3 meroro niarorosku BBII BiANOBIIHO 10 BUMOT CIIOXKUBAYiB 10 HHOT'O
MO>KHA JTOJIaBaTH Pi3Hi J0OABKH 1 MPUCAAKH, TaKi K 1HTIOITOPU KOpO3ii, 1e-
CynbhypH3aTOpH, NCHITPU(PIKATOPH, PETYIIATOPH ILIABICHHS 30JIH Ta 1HIII.

BBII MoxHa IpUTOTYBaTH Maike 3 yciXx MapoK BYTiJUIA, a TaKOX i3
BiIXOJiB ByrJie30araueHHs, MPOTe HEOOXiMHO BUXOJUTH 3 HAHOUIBIIOTO
PO3IMOBCIO/KCHHST BYT1JUIS, 10 BHUKOPUCTOBYETHCS, 3 METOI0 3MEHILIEHHS
cobiBaprocti BBII. B’s3kicTh koHaumiiHuX nanuBHux BBC, sk mpaswuio,
nepedyBae B Mexxax 0,5-1,2 Tla-c, cenumerTaniiina crabutbHicTh — 10 30
ni6 [Ommoka! McTouHMK ccbUIKM He HaiigeH.Ommoka! HcTouHHK
CCBLJIKHM He HaiijieH.].

TpancnopTyBaHHs TaKOro MaJlMBa, B TOMY YHCII W Ha BIACTaHI AEKi-
JBKOX JIECATKIB KIJIOMETpPIB Ha TEPUTOPIi IMiANPUEMCTBA, 3IIHCHIOIOTH 32
norioMororo Tigporpancnoptaux cucteMm (I'TC), a Takok y €MHOCTIX —
aBTOMOOITBHUX Ta 3aTi3HUIHUX ITUcTepHaX [Ommoéka! MCTOYHHMK CCHITKH
He HaiineH.,Omuoka! McToYHUK cChIIKH He HaiineH.]. BBII moxHa 3a-
CTOCOBYBAaTH SIK 3aMiHHHK IPHUPOJHOTO Ta3y i Ma3yTy B KOTJOarperarax.
[MopiBHSAHO 3 TpaAWIITHEM CHIAJICHHSIM MHJIOMOTIOHOTO BYTULIS (30Kpema,
Ha TEC) Bukopuctanus BBII B TemoeHepreTHli 103BOJISE 3MCHIIUTH BH-
KU/ B aTMOC(epy OKCHIIB a30Ty, CIpKH 1 4aJHOTO Ta3y, a Takox 3abe3re-
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4Yy€ TOBHOTY BUTOPSIHHSI OpraHiku a0 99%, 1o 3HA4HO TOJIIIIYE €KO-
JOriuHy curyamiro JoBKULIS [Omméka! HWMCTOYHMK CCBIIKH — He
Haiigen.,Omuoka! Ucrounuk ccpliiku He HaiigeH.]. IIpo xopucth 3a-
crocyBanHsi BBII B teruioeHepreTuii cBiguarh Taki HOro mnepesard, siK
MOJKJIMBICTh HAWOLNBII MOBHOT'O BHKOPHCTaHHS 1HQPACTPYKTypU €Hepre-
TUYHAX KOTJIOATPEraTiB IpH MiHIMAIBHINA PEKOHCTPYKIII MPUCTPOIB Ta CH-
CTeM MaJMBOIIO/Ia¥i, BUCOKA IAKyBaJbHA IIUIBHICTH IIiJ] 4ac 30epiraHHs
TOPIBHSAHO 3 ITA0EIIOBaHHSAM CYXOTO BYTLLIA, TIOBHA BHOYXO- 1 MOMKEXKO-
0e3MeyHICTh, BIACYTHICTH BTpPaT MPH TPAHCIOPTYBAaHHI, MOXXJIHBICTH
30epiranHs i 3eMIIelo.

ITepeBeneHHsT €HEpreTHYHHUX OO €KTIB i3 IIApPOBHM CHAIIOBAHHAM
Byriyutst mapok I, I' Ha cnamoBanust BBII nae 3Mory oTpuMaTti eKOHOMIIO
3a BapTicTio Terwia y 1,6-2,1 pas3u i 3SMEHIIIUTH €KOJOr0-CKOHOMIYHI 30UTKH
Ha 92%.

[TepcriekTHBHUM € HampsiM PO3poOKH TEXHOJIOTIi NMPHUIOTYBaHHS,
30epeKeHHS Ta CIaJIOBaHHS BOJOBYTUIBHOTO TajMBa 3 ypaxyBaHHSIM TeX-
HoJtoriit Kutato ta BITYM3HSAHUX NPOEKTIB. EKOHOMIYHA PHUBaOIMBICTh pO-
3p0o0KHM U1 IPOCYBAaHHS Ha PUHOK, BIPOBa/DKEHHS Ta peainizalii, ToKa3HH-
KH, BapTiCTh BripoBakeHHs TexHOIMOTIT 103BonTh: Ha 25-30% 3MmeHmmTH
BUKOPHCTAaHHS MPUPOIHOTO Ta3y B YKpaiHi JUIl OMajioBaHHS Ta— BHPOO-
JIGHHS TEIUIOBOI E€Heprii B EHEepreTHii, IPOMHCIOBOCTI, JKHUTIIOBO-
KoMyHaspHOMY rocriomapetsi. 30uremmtu KK/ Termorenepanii Ha 30-40
% y TOpIBHSAHHI 3 TPaAWLIHHIUMHU TEXHOJIOTiSIMA— CIIAJIOBaHHS BYTLLIA.
3Hn3uTH cobiBapTicTh TerIoBoi eHeprii go 600 rpu. 3a 1 'kan.. Bukmoun-
TH HeOe3MeKy BHOyXy BYTUJIBHOTO NIy Ta CaMOBO3TOPSIHHS Byriwist— 3a-
0e3rednTH EKOJIOTiYHO Oe3ledyHe TPaHCHOPTYBAaHHS, PO3BAHTAXKEHHI Y
MICIIi 3aCTOCYBaHHS Ta CIAIIOBaHHS BYriDiss. [lomimmuTy mporec crairo-
BaHHS Ta 3HM3WTH TEMIIEpaTypy y 30HI TopiHHA. MiHIMI3yBaTH BHKHAX
IIK{IJIMBUX PEYOBHH y aTMoc(epy IiJ 9ac CHaaioBaHHS BYTULIA. 3a IpoBe-
JICHAMH PO3paxyHKaMH [6], BIPOBa/KEHHS TEXHOJIOTi] CIIAaTIOBaHHS BOJIO-
BYTIIBHOTO MAJIMBA HAa BEIHWKHUX IPOMHUCIIOBHX 00'€KTaX OKYyTMAaeThCs 3a 2-4
poKu.

[TpoMuCcIIOBI MiATPUEMCTBA TEIUIOBOT EHEPTETUKU Ta BYTJIETO0YBHO-
ro KOMIUIEKCY YKpaiHu: mIaxTu i 30aradyBaiibHi (paOpHUKu, MaloTh y CBOIH
CTPYKTYpP1 KOTEJIbHI, 110 MPaLIOIOTh Ha KaM'SHOMY BYTUUII, 13 3araJisHOIO
piuHOIO moTpedoro mignpuemcrsa 10 150 tuc.T. [2].

BonoByrinkHe nagMBo MIMPOKO BUKOPHCTOBYETHCS B TaKUX KpaiHax
sk Kuraii, CILIA, Iramis, Iseris, Smonis ta Kanana. IIpomucnosi I'TC
(II'TC)) s1xi BUKOPUCTOBYIOThCA s TpaHcropTyBaHHs BBII marots mmpo-
KW CIIEKTP 3aCTOCYBAaHHS: €HEPreTHKa, METaJIyprisi, BAPOOHHUITBO OyaMa-
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TepiayiB, XiMidyHa mnpomucioBicTs [Ommdka! MCTOYHHK CCBUIKH He
Haiinen.]. CnoxxuBauamu BBII moxyTh OyTH sIK Maui, cepe/iHi, Tak i BEJIHKI
MIPOMUCIIOBI ITiJIPUEMCTBA, MIANPUEMCTBA TEIUIOBOT EHEPTETHKU Ta BYTJIe-
JIOOYBHOTO KOMIUIEKCY: IIaxTH i 30arauyBaibHi (adbpuxu. [II'TC moxyTsh
OyTH TPaHCHOPTHHMH apTepisiMA NaJMBHO-CHEPreTHYHUX a00 MaJIMBHO-
MeTaypTiiHUX KOMIUIEKCiB, moctadatu BBII Ha omamroBaipHi, omamroBa-
JTHFHO-BUPOOHUYI Ta BUPOOHHUYI KOTENBHI Ha TEPUTOPIi MiATPHEMCTBA.
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AKTYAJIBHE IINTAHHA - OPEH/IA BATOHIB

IlleBuenko B.I., MauieBchkuii b.B.
Yrpaiuceruil oeporcasnuil ynisepcumem 3aui3HUHO20 MPAHCROPIY

BincyTHiCTE HOpMAaTHBHO NPaBOBOTO 3a0e3MEUeHHS OPEHOH PyXO-
MOTO CKJIaJy HETaTHBHO BIUIMBAE HE TUTPKH Ha €KOHOMIUHI MOKa3HUKH PO-
00TH BiJl BTpaTH 3HAYHOTO [DKEpesia OTPUMAaHHS JOJATKOBHX KOINTIB, Ta H
Ha BTPATy NOTEHIIHHUX KITI€HTIB, IO 3BEPTAIOTHCS 3 MUTaHb OPESHAN Baro-
HIiB JI0 MPUBAaTHUX BarOHOBIIACHHKIB, a B IEIKAX BHUITAJKaX B3araii Iepexo-
JIITh Ha 1HIN BUIW TpaHCHOPTY. [ BperyaroBaHHs [[bOTO MUTAaHHSI HEOO-
XiJIHa po3poOKa YiTKUX, 3pO3yMUIHX MapaMeTpiB 3 BU3HAUYEHHS JOIIJILHOCTI
HaJlaHHS BaHTAQ)XHUX BaroHiB B OPEHJy, MiJICTaB AJIs BIIMOBHU Y HaJIaHHI Bi-
JIMIOBIIHOTO BaroHy B OpEHJY, NOPSJOK BH3HAuUCHHs OallaHCOBOI BapTOCTI
BaroHiB, MOPSJIOK PO3PaxyHKY IOYAaTKOBOI BapTOCTI OPEHIHOI IUIaTH Ta
CTPOKY OpPEH[H, CTPOKH MPHUHAHATTS Ta ONPWIIOAHEHHS pillieHb, apamMeTpu
TeXHIYHOI 1H(OpPMALIT 10 CTOCYETHCS BAHTAXKHOI'O BaroHy (HOMep BaroHy,
pik moOymoBH, (i3WYHHUN CTaH, HASBHICTH aKpPeIUTAllii TPAHCIOPTHOTO 3a-
co0y y kpaiHax €C, Ta iH.), ToOTO HEOOXiTHO OMpAIfOBAaHHA BCiX MUTAHBb
BU3HAYEHNX 3aKOHOM Ykpainu «IIpo opeHmy nep:kaBHOTO i KOMyHaIbHOTO
maitHa» [1].

s cTBOpeHHsI OAIOHOT MOJIeNTi B TIEpITy Yepry HEOOXiTHO OHOBH-
TH (IPUBECTH JOKATbHO-HOPMATHUBHI aKTH J0 HOPM JIIF0YOTO 3aKOHOJABCT-
Ba) «IHCTpyKLii PO MOPSIOK Iepeaadi BAHTAXXHUX BAaroHIB B OPEHIY» Ta
«ITopsiiok NMpOBEICHHSI EJIEKTPOHHUX TOPTIB 3 OPEHIU PYXOMOTO CKIIaay»,
Ta OHOBUTH\CTBOPUTH iHPOPMaLifHO-KepyIody cucteMy (abo okpemuit Mo-
IyJib B iICHYIOUill cucTemi) 3 opeHan BaroHiB BracHocTi AT «Ykp3ami3Hu-
1.

BupimieHHst nepioro nuTaHHs MOBUHHO 0a3yBaTHCh HA!

- 3axoni Ykpaiuu «IIpo opeHny nepaBHOTO 1 KOMyHAJIBHOTO Mai-
Ha»

- TlocranoBi kabinety minicTpiB Yipaiam Ne 630 Big 28.04.2021 p.
«Jlesiki mUTaHHS pO3paxyHKy OPEHIHOI IUIATH 3a Iep>KaBHEe MaiHO» [2];

- TlocranoBi kabinety MmiHicTpiB Yipaiau Ne 647 Big 15.07.2020 p.
«IIpo 3arBepmkenus Ilopsiaky mogaHHs, po3riisiAy CKapr Ta IMPOMO3HMLIN
CTOCOBHO OpraHi3amii Ta NpOBEAEHHs ayKIiOHIB II0JI0 Mepeaavyi B OpeHIY
JIEpKABHOTO Ta KOMyHaJIbHOTrO MaiHay [3];

- Ilocranosi kabinery MminictpiB Ykpainu Ne 483 Bix 03.06.2020 p.
«Jlesiki TMTaHHS OPEH/M JIePKABHOTO Ta KOMyHAJILHOTO MaiiHa» [4], Ta 3a-
TBEPPKEHOTO Ii€l0 TocTaHoBo0 [Topsaxy «mepenadi B OpeHIy A€pKaBHOTO
Ta KOMYHQJIbHOTO MaitHay.
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Jpyre nmuTaHHS MPOCIIIKOBYETCS TAKOXK 3 MEPEIIYCHUX HOPMATHUB-
HO-TIPABOBHX aKTIB 1 O HbOTO BiHOCSATHCS:

- po3po0Ka CKOHOMIKO-TEXHOJOTTYHOTO MOMAYJIO JJIsl PO3PaxXyHKY:
e(eKTUBHOCTI Iepeavi MeBHUX BaroHiB B OPEH/Y; EKOHOMIYHO OOIPYHTO-
BaHOrO BHOOPY YMOB Ta THITy ayKI[IOHY; YMOB OPCHIH;, OI[IHKH PH3HKIB;
MPUHHATTS PilIeHHS Ta iHIIE;

- CTBOpPEHHS MOJIMBOCTI HajgaHHS iH(pOpMAaIlii Mpo MOTEHITIHHMI
00’€KT OpPEHIU B aBTOMATH30BAaHOMY PEXKHMI, JIJIST MOXKIUBOCTI 3BEPHEHHS
MOTEHIIHOTO OpeHaaps, 3allikaBJIeHOTO B OTPMMAaHHI BaTOHY B OpeH.Y, i3
3a5BKOIO JIO BKJTIOUECHHS TIEBHOTO BaroHy o [lepenmiky BiINOBiHOTO THITY,
3rigHo BUMOT llopsimKy «mepenadi B OpeHIy IepKaBHOTO Ta KOMYHAJIEHOTO
MaiiHay;

- PO3BUTOK aBTOMATHU30BAHOI CHUCTEMH CIIIBIpAIll OPEHAOAABIS 3
€JIEKTPOHHOIO TOPrOBOIO CHCTEMOIO 4Yepe3 CEpBiCH, L0 HAJAaIOThCs OIepa-
TOpaMU EJICKTPOHHUX MaWJJaHYUKIB 3 TUTaHb OPCHIIH,

- CTBOPCHHS KOMYHIKAI[IITHOrO MOJYJIO s MOMJIMBOCTI: CIIUIKY-
BaHHS 3 OPCHIAPSMU; YKIAJAHHS CJICKTPOHHUX JIOTOBOPIB; BEJICHHS €JICKT-
POHHOI JOKyMEHTAIlii 3a YKJIaJIeHIMH AOTOBOpaMH (aHaji3 BUKOHAHHS JI0-
TOBOPIB, B3aEMOPO3PAXyHKIB, YKJIaJaHHS JOJATKOBHX YTOJ, TOIIO); MpeTe-
H31HOT pOOOTH Ta iHIIIE.

Kpim Toro, s aHaimizy Ta IIaHyBaHHS 3aIMIIAIOTHECS aKTyalbHIMH
MMUTAaHHSA OOJNIKY, MICIS 3HaXOKEHHS OPCHIOBAaHUX BaroHiB, iX CTaHy, SKi-
CHUX KIJIBKICHHX MOKA3HUKIB X POOOTH, MPOBEACHHS 3 BATOHAMH PEMOHT-
HUX Ta IHIIUX POOIT.
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BUKOPUCTAHHA ITIOJITHOMIAJIBHOT O AJITOPUTMY
JIJISI BUPILLIEHHS TPAHCIIOPTHOI 3ATAUI

IleBuenko C.I.
CxionoykpaincoKuii HayioHanbHull yHieepcumem imeHi Borooumupa

Jlans

Bubip MapmipyTy TpaHCTIOPTHOTO 3ac00y € KOMOIHATOPHOIO OIITHMi-
3aIliifHO0 3aJadyero, MOB'S3aHOI0 3 IUIAHYyBaHHIM LUIAXY NpsMyBaHHA. He-
00XiJJHO 3HAHTH Haiikpauuii Habip MapUIPYTIB 3 ypaxyBaHHSIM €KCIUTyaTa-
LiifHUX 00MeXeHb TpaHCIOPTHHX 3aco0iB. LlinboBa QyHKLis 3aBraHHS BH-
00py MapuipyTy TPaHCIHOPTHOTO 3ac00y MOXe OyTH Pi3HOI0, BKIIOYAIOUU
MiHIMI3aI[iI0 TPAaHCIIOPTHUX BUTPAT, MAKCHMI3aI[iI0 KUIBKOCTI 00CIYKEHUX
CIHOXKMBAUiB UM [OEHAHHS IUX YHHHHUKIB.

Jlist BUpILIEHHS 3aBJaHHS BHOOPY MapuIpyTy TPaHCIIOPTHOTO 3aco-
Oy icHye Killbka METOJIiB, BKIIFOYAF0OUN EBPHUCTHUYHI Ta METACBPUCTHYHI i~
XOJIH, a TAKOXK TOYHI METOJH, sIKi 0a3yIOTHCS Ha METO/I «TLIOK Ta MEXK». Y
pe3ynbpTati, BUOIp MapIIPYTy TPAHCIIOPTHOTO 3ac00y € CKIATHOI OITHMi-
3aIliifHOIO 3a/auero, SKa BUMarae 30aJlaHCOBaHOTO MiIX0y Ta BUKOPHCTaH-
HS CIIEiali30BaHUX METOJIB JUIsl JIOCATHEHHS HaWKpamoro pesyibTaTy
BiJIIIOBIJTHO /10 3a/laHUX OOMEKEHb Ta IIJIEH.

ANTOpPUTM 3aBIaHHA, KU 0a3yeThCs Ha MOJEN MCEBAOMIOIIHOMIa-
JIHOTO MEPEXEBOTr0 MOTOKY, € MiAXOAO0M 10 BU3HAYCHHS IOCIIIOBHOCTEMH
MapHIpyTiB JUIsl TPAHCTIOPTHHUX 3aC00iB MPOTATOM KOHKPETHOTO Mepioxy
IJTaHYBaHHS, JIe BY3JIM MPEACTaBIeHI TUCKPETHUMH MOMEHTaMH dacy, 1 pi-
IISHHS CKJIAIAETHCS 3 HAOOPY IUIAXiB, KOXKEH 3 SIKUX SBIISIE CO00I0 poOoUmit
neHb. OcoOJMBICT Ii€T MOJIEINI TOJIATAE B TOMY, 11O ii pO3MIp 3aJIeKHUTh Bij
TpuBanocti podoyoro aus. [Ipouec pileHHs MOYMHAETHCS 3 BOYJOBYBaHHS
MOJIeJIi B alTOPUTM, SKHMH iTEpaTHBHO JOAA€ HOBI MOMEHTH 4acy MOJENb
MEpEXEBOro MOTOKY 1 MOBTOPHO onTHMi3ye ii. MeToro KoxHOI iTepauii €
JIOKa3 peaji3oBaHOCTI 3HAHIEHOro pileHHs. TakuM YUHOM, alrOpPUTM IpO-
JIOBXY€E OyTyBaTH ITOCJIIOBHOCTI MapIIpyTiB, IPU3HAYEHUX KOKHOMY Tpa-
HCTIOPTHOMY 3aco0y B paMKaX 3aJaHoro mepioay maHyBaHHS [1]. B pe-
3yJIbTaTi BUKOPUCTaHHS JTaHOTO aJITOPUTMY AOCATAETHCS €(DEKTHBHE Ta TO-
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YHE BUPILICHHS 3aJ]a4i, Ka BPaxoBy€ AMCKPETHI MOMEHTH 4acy Ta 0CO0JH-
BOCTI TPUBAJIOCTI pOOOYOro JIHS, 10 ONTHUMI3y€e OpraHizaiito poOOTH Ta BH-
KOpPHUCTaHHS TPAHCIIOPTHHX 3aCO0iB.

VY Mopeni MepexeBOro IMOTOKY y BHPILIEHHI 3aBJaHb MapHIpyTH3a-
1il, 3MiHHI € MOXXJIMBUMH MaplIpyTaMH TPaHCIIOPTHUX 3aco0iB. Lli mapr-
PYTH TIOTIEPEAHBO TCHEPYIOTHCS, Ta BUPIIIYETHCS IUIOYHCICHHA MOJIEINb 3
ypaxyBaHHiM ii 3MiHHHX. OIHAK, OCKLIBKH By31H rpad)a € MOMEHTaMH Ya-
¢y, moTpiOHa AucKpeTu3amisg Jacy [2]. MapmpyT » €R Moxe OyTH ZOIMYyCTH-
MHUM, SIKIIO BiH NOYHHAETHCA Yy Pi3HI MOMEHTH 4acy. ToOTO A KOXKHOTO
MapIIpyTy 7 iCHy€ KiIbKa MapIipyTiB 7;, IO OOHOMY Ha MOKIMBHH MOMEHT
BiampasieHHs ¢. TpHUBaIiCTh MapmIpyTy 7 O pi3Ha IS MOMEHTIB BiIIpaB-
JICHHSA, OCKUIBKH 4Yac OYiKyBaHHS OOCITyTOBYBaHHS CIIOKMBA4iB MOXE pi3-
HHUTHUCS.

Hexait (ij, ..., ijn/{) - TIOCIiJOBHICTD CTIOKMBAYiB, BiJBITaHUX HA Map-
mpyTi 7 €R. Tlepmmii MOXKITMBUI MOMEHT Yacy JUIsS 3aBEPIICHHS MapIIpyTy
r gopiBaIoBatUMe T7- = BNy + S ijnv T ¢ N0, 1€ Oiny- TIEPIIHIA MOXINBUH
MOMEHT II0YaTKy OOCIyTOBYBaHHS OCTAaHHBOTO CIIOKMBada i|Nr| Ha mapri-
pyTti . MoxHa obuncnutu Tr—, BBaKarouH, mo Oy = max {1+ Sini+ tin-1,
ainy wit he {1,..., [Nr|} ¢ 0= aop. Lle o3Hauae, MO MOYATOK MApIIPYTy ' Y
Oynb-IKMi MOMEHT uacy tr* < Tr-= 0;—t,; nependavae Horo 3aBeplIeHHS
Ha MOMEHT 4acy I7.

AHanoriyHo, OCTaHHIH MO>JIMBHA MOMEHT Hacy JUIsl 3aBEpILCHHS
MapuIpyTy » JopiBHIoOBatume: Ir+= @i|Nr| + si|Nr| + ti|Nrlo, ne @in -
OCTaHHI MOXJIMBHH MOMEHT IT0YaTKy 0OCIIyroByBaHHs CHOXHBaya i|Nr| Ha
MapIIPYTi 7, @ Q= Min{Qin-1+ Sin-1+ tin-1, bin} 11 he {1,..., [Nr|} 3 gi= bo.

[ToyaTkoBa ToYKa MapuIpyTy MOke OyTH oOpaHa y Oyab-sIKMHA MO-
MEHT 4Yacy MiCIsl BUKOHAHHA YMOBH Tr+= @i—to;;. OqHAK, KO HE OyIyTh
BpaxoBaHi YacoBi BiKHA JJIsi 0OCITyrOBYBaHHS CIIOKMBAadiB, TO PO3MOYATH
MapuIpyT Ha JaHWK 9ac Oyae HeMOoIHuBO [3]. SIKmo mMapmpyT r modnHa-
€ThCs B yacoBoMy iHTepBaii [Tr—, Tr+], BiH MaTUMe MiHIMaTbHy TpHBa-
JCTh, OCKITBKHM Yac OYiKyBaHHS 3BEACHO 10 MiHIMyMy. [y KoKHOTO 7 €R
inTepBan [Tr—, Tr+] oOYUCIIOETHCS, SIK ONMMCAHO BHUIE. Y il MOJem Ko-
KeH poOOYHil AeHb MPEACTaBICHUH y BUTIIAAL IIJIIXY B allUKIIYHOMY Opie-
HTOBaHOMy rpadi /7 = (A, V). beaniu Bepumn rpada A = {0, 1, ..., W}
NIPE/CTABIsIE TUCKPETHI MOMEHTH 4acy Bix 0 0 TpUBajocTi pobOYoro JHs
WiVW=={uv): 0<u<viW,u e[Tr-, Tr+],v=u+, reR} U{(u, v)0: 0
<u<v< W, v=u+1} npencrasinse HaOip ayr.

Hdyru npencraBisitoTs a0 JOMyCTUMI MapHIPyTH TPAaHCHOPTHHX 3a-
co0iB, ab0 mepioju O4iKyBaHHS Ha aBTOTPAHCIIOPTHOMY HiIIPHEMCTBI. Y
JlaHId MOZeNi Yac 1oYyaTky KOXHOTO MapHIPYTy » €R KOPUTYEThCS JUIsl TPH-
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BAJIOCT] 3aBaHTAXXEHHS TPAHCIIOPTHOTO 3ac00y, MONepeIHiX MOMEHTIB 4acy,
TI03HAYECHHUX S L; myr ST. Mogenb hOPMYJTIOETHCS SIK 3aBIAHHS TPO MiHiMa-
neHUH MOTiK. KigbKicTh 0OMEXEHb y Hill MONMIHOMIadbHO 3aJIe)KHO Bia 3Ha-
4yeHHs W, a KUTbKiCTh 3MIHHUX ITONIHOMIiaJbHO 32 KUTBKICTIO OITyCTHMHX
MapuIpyTiB, IO 0OMEKYEThCSI KOHCTAHTOIO, SIKa 3aJIE)KUTh Bl Mapamerpa
tmax. OTKE, MOJICNIb Ma€ TICEBJIONOJIIHOMIaNbHY KUTBKICTh 3MIHHHAX Ta 00-
MeXeHb [4].

3minHa A’y BIANOBIZAE MMOTOKY (%, V)", O IIPOXOASATH 38 MAPIIPyTOM
r, 1 BIANPABIAIOTHCS 3 aBTOTPAHCIIOPTHOTO IIANPUEMCTBA B MOMEHT U 1
npuOyBalOTh y MOMEHT poO0Uoro qHs. 3MiHHA z € 3arajJbHUM IIOTOKOM Ye-
pe3 rpad i po3MIAAETHCS K 3BOPOTHHUH IMOTIK 3 BEPIIMHU W 110 BepHIMHH
0. KoeoimienT dr o3Hagae BapTicTe MapmipyTy », TOOTO CyMa 3arajbHOI
mpoiineHoi BinctaHi. Mozenb CTBEpIKYE, IO

minE, )" er_rl::dr - "IEI'EN?’ g;) ";":L'a

,F . .
Euu T ewlieny Aup = 1 VieN,

v =10
Z %, - Z o= lov=1..W-lLz<K
(Y1 o ()7 = —zvr=W,

e =0 Fuv) € wz =0
TakuM YHMHOM, TIPOIIEC MOJENIOBAHHS MPOIECY MapIIpyTH3alii,
CIPSAMOBAHMI Ha ONTHMI3aliio Ta epeKTUBHE BUKOPUCTAHHS PECypCiB, m00
MiHIMI3yBaTH 3arajibHy BiJICTaHb, NPOWIEHY TPaHCIOPTHHUMH 3acobamu B
paMKax poOodoro AHS 3 ypaxyBaHHSIM OOMEXEHb i TapaHTYIOTh: IO KiIb-
KICTh MOTOKY, SIKa BXOJMTh Y BY30JI, JOPIBHIOBATUME KiJIBKOCTI IOTOKY, IO
BUXOJUTH 3 HBOTO.
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PROMISING ANTIFRICTION MATERIALS FOR ROLLING
STOCK

Shevchenko S.
Volodymyr Dahl East Ukrainian National University

An increase in the speed of movement of rolling stock and a constant
increase in freight turnover on the railway network predetermined a multi-
factorial change in the conditions of interaction between the rolling stock
and the track, while the level of force interaction between the wheel and the
rail increased significantly, which led to an increase in the work of friction
forces in the contact zone and a significant increase in wear intensity. In ad-
dition, the work of friction forces is proportional to the speed of relative
slip, which is determined by the angles of contact of the wheels on the rails
and largely depends on the design of the crew of the rolling stock units.

Support-return devices should allow the trolley to be installed rela-
tive to the body in a horizontal plane and thereby help reduce the force and
kinematic interaction of the wheel and the guide rail. In the case of an over-
estimated value of the moment of resistance to rotation on the supporting
devices, the dynamic impact of the crew on the track increases, which caus-
es intense wear of the flanges of the wheel pairs and the side surfaces of the
rail heads, since the bogie moves with a bias, both in straight and curved
sections of the track.

The moment of resistance to rotation of the trolley is mainly deter-
mined by the moment from the friction forces that arise when the sliders of
the support-returning devices move along supporting surfaces, usually made
of steel. Sliders can be made from various materials or their compositions,
including those based on polymeric materials with different fillers: polyam-
ide, P68 resin, fluoroplastic, nylon, metal ceramics, graphite, molybdenum
disulfide, low molecular weight silicone, carbon fibers, etc.

To increase the efficiency of the support-return devices, antifriction
materials must meet the following basic requirements: sufficient strength,
high wear resistance, low and stable coefficient of friction when working on
steel.

These requirements are met by new polymer materials in the form of
oil-filled caprolon B based on block polyamide 6 with the addition of min-
eral oil, flake graphite, mineral oil or molybdenum disulfide MoS, (Fig. 1).
The refinement of the technological process for manufacturing these mate-
rials and experimental studies of prototype full-scale samples are currently
still being carried out.
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polyamide 6 caprolon B oil-filled

Fig. 1. General view of polymer antifriction linings for rolling stock support devices

Particularly positive results were obtained during testing of new ma-
terials in the case of preliminary one-time lubrication of the support device
before installation for testing and subsequent running-in of the rubbing sur-
faces when the stand was operating for at least 2 hours. The use of self-
lubricating linings based on caprolon B during operation does not require
any routine maintenance.

Experimental studies on a bench installation, under conditions close
to real ones in operation, showed that polymer materials from caprolon B
with fillers in the form of mineral oil, molybdenum disulfide and flake
graphite, manufactured using new technology and an established component
composition, have high strength and wear-resistant properties , provide a
stable coefficient of friction at the level of 0.04-0.07 in a temperature range
of up to 100 °C and can be used in support-return devices without lubricants
or with the introduction of liquid disposable lubricant during the initial in-
stallation of support devices.
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PROMISING FRICTION MATERIALS FOR ROLLING STOCK
BRAKING DEVICES

Shevchenko S.
Volodymyr Dahl East Ukrainian National University

The general global trend in the creation of promising rolling stock
for railways is to increase the power of traction units and increase the speed
of trains. In this case, the problem of braking becomes especially relevant,
since it is necessary not only to ensure traffic safety, regulatory require-
ments for the length of the braking distance and the amount of deceleration,
but also to fulfill one of the basic rules of locomotive traction - to ensure
sufficient adhesion of the wheel to the rail during the braking process until
the train comes to a complete stop.

The relevance of the problem posed is confirmed by the long-term
operation of high-speed electric trains on the railways of France (SNCF -
TGV, TGV Reseau, TGV Duplex, TGV NG), Japan (Shinkansen lines),
Germany (DBAG - ICE3, ICE-T, ICE-TD), on the last Models of trains of
the TGV and ICE series are equipped with additional braking systems that
do not use friction forces between the wheel and the rail (linear eddy current
brakes). Research work is underway to create a magnetic rail brake with a
variable air gap, which, according to the speed criterion, could perform the
functions of an eddy current, electromagnetic and parking brake.

The main link that ensures efficient, stable and reliable operation of
mechanical braking systems is the friction coupling: brake pad (lining) -
running wheels or brake disc of the brake axles of rolling stock; brake lining
- rail. Various materials are used as friction materials: cast iron and its vari-
ous modifications with the addition of chromium, molybdenum, nickel,
copper, vanadium; composite type V-BKS from BECORIT; metal-ceramic
BM 40, BM 41, 922-1, T550, 930-K. However, to increase the energy in-
tensity of brakes, estimated by the amount of energy released and absorbed
per brake axle, fundamentally new friction materials are needed that would
meet the following requirements: high and stable coefficient of friction,
high wear resistance and thermal conductivity, heat resistance and strength,
compatibility with the counterbody at operating temperature of the contact
surface of the friction pair is 400-800°C.

The work examines the influence of various abrasive additives in the
frame of a carbon-carbon friction material to increase its operating efficien-
cy in the friction unit. Powders of amorphous boron, aluminum oxide, cop-
per and boron carbide of two grades were used as abrasive additives: fine-
grained and coarse-grained. Viscose carbon fabric of the URAL-T22 brand
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was used as fiber fillers. The mass fraction of carbon in URAL-T22 fabric is
not less than 99%, its thickness is within 0.4-0.6 mm, surface density -
290+30 g/m>.

We have investigated the following blanks of new friction materials:

- blank 1. URAL-T22 + B4C coarse-grained (YT22-BCL);

- blank 2. URAL-T22 + B4C fine-grained (YT22-BCS);

- blank 3. URAL-T22 + AI1203 (YT22-A0);

- blank 4. URAL-T22 + copper wire (YT22-Cu);

- blank 5. URAL-T22 + amorphous boron (YT22-B).

During testing, the thermal conductivity of the composites was as-
sessed based on the temperature difference on the friction surface and on the
back side of the brake linings. Calculations have shown that the thermal
conductivity of composites is in the range of 10-60 W-m™-K™"

High thermal conductivity is a significant advantage of new compo-
sites compared to standard friction materials. Increasing the thermal con-
ductivity of the brake lining material is one of the decisive factors for reduc-
ing thermal stresses on the contact surface, improving heat transfer and sig-
nificantly reducing possible damage to the friction surface of the counter-
body and the lining material.

Tests of friction materials were carried out in the temperature range
from 15 to 500 °C, which is typical for the operation of brake devices of
light and medium temperature load groups, with a pressing force of one pad
equal to 1580 N. Unfortunately, the technical capabilities of the experi-
mental test did not allow testing at higher temperatures. installations due to
local temperature overheating of strain gauges and possible distortion of
their readings. As a result of the tests, dependences of the change in the fric-
tion coefficient on the temperature of the contact surface of the friction ma-
terial were obtained. In this case, the dependences of the average values
were taken as an approximation according to the mathematical expectations
of partial distributions of the random variable of the friction coefficient at
fixed temperature values. The test results are shown in the form of actual
data and approximating dependencies after statistical processing in (Fig. 1).

Analysis of the test results showed that the friction properties of
standard and new improved carbon-composite brake linings are significant-
ly different. For most commercial materials, when heated, there is a slight
increase in the coefficient of friction, and then a sharp decrease. In this case,
there is practically no stabilization period. Improved carbon composite ma-
terials (YT22-B, YT22-A0, YT22-BCL) exhibit a constant increase in the
coefficient of friction from 0.35-0.45 to 0.52-0.6 when the contact zone is
heated.
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Fig.1. The nature of the change in the friction coefficient depending on the tempera-
ture of the friction surfaces for carbon-carbon composite materials

At the same time, the YT22-B material exhibits a rather long period
of stabilization of the friction coefficient in the temperature range of 180-
420 °C and then a slow decrease is possible. It is obvious that the new mate-
rials are superior to serial ones in terms of heat resistance. The high re-
sistance of new materials to the effects of temperature in the contact zone
and at the same time maintaining a high coefficient of friction (about 0.5 in
the temperature range 100 - 400 ° C) allows us to recommend them for use
in machines and mechanisms with severe operating conditions. However, it
should be noted that further studies of these materials should be carried out
in the range of negative temperatures, as well as an assessment of the wear
resistance of this material.
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VJIOCKOHAJIEHHSI MOJIEJII OBCJIYTOBYBAHHS HII'i3HUX
3AJIIBHUYHUX KOJI MTPOMUCJIOBUX MIIITPUEMCTB

3asepkin A.B., Boiiko €. 1.
CxigHOYKpaiHChKHI HAlllOHAJLHUH yHIBepcuTeT iMeH1 Bonoaumupa [ans

Minimizamiss BUpOOHMYMX BHTPAT Ta 3a0e3ledeHHs NpHUBaOIUBUX
YMOB pOOOTH € OTHUMH 3 OCHOBHHX HAIPAMKIB €(EKTHBHOTO YIIPaBIiHHA
Oyab-KAM HiAPHEMCTBOM, Y TOMY YHCII 1 MAIPHEMCTBOM IIPOMHUCIOBOTO
3amizaugHoro Tpancnopry (ITI13T) [1].

Ha cporomHimHIN IeHh TpH PoO3poOIi TEXHOJOTIYHOTO IIPOLECY
[I13T He BpaxoBYyeThCsl BeJIMKA KUIBKICTH (PAKTOPIB SIK TEXHIYHOTO, TakK i
€KOHOMIYHOTO XapakTepy, SKi BIUIMBAIOTh Ha IIPOLIEC NEpPEBE3CHHs BaHTa-
xiB [2]. ¥V 3B’S3Ky 3 MM, BUKOPDUCTAHHS CYyYaCHHX TEXHIKO-€KOHOMIYHUX
MIAXOMIB 7O METOMIOJIOTIT PO3PaxyHKy BapTOCTI MEPEBI3HOTO MPOLECY B
YMOBaX OPCTKOT PUHKOBOI KOHKYPEHII1 J03BOJIUTh TPAHCIIOPTHOMY ITiJII-
PHEMCTBY CTaTH JIiZIEPOM Yy CBOil cdepi, OTpuMaTh OUIbIIY KiIBKICTh 3aMO-
BJICHb, BUMTH Ha HOBI PHHKH 1 JOCSATTH HaHOUTBIIOT e)eKTUBHOCTI.

OnHUM 3 OCHOBHHX HEJIOJIKIB iCHYFOUOi CHCTEMH YIpPAaBIiHHS YKp-
3ami3Humi (Y3) € HasgBHICTh HEJOCTATHRO (DOPMANTiI30BAHUX TEXHOIOTIYHHIX
MIPOLIECIB, IO HOPOJUKYE NMPUHHATTA HEY3TOMKEHUX 1 B3a€MOBHKIIOUHUX
pimeHb. Y 3B'I3Ky 3 IIMM OJHHMM 3 NPHHLMUIIB YCYHEHHs HEY3TO/DKEHOCTI
OTIEPATHBHOTO 1 CTPATETIYHOTO YNPAaBIIHHS 1 TUIAaHyBaHHS BHCTYIIA€ BIPO-
Ba/PKEHHS CHCTEeMHM YIPAaBIiHHA sAKicTIO. BoHa Mae Ha MeTi Ha piBHI B3ae-
Mozii cTaHmii 1 00CITyrOByBaHMX HUMH KOJIH HE3arajJbHOI'0 KOPUCTYBAHHS
(KHK) o6nik perenpHOTO aHamizy iHpopmamii i Bce6i4HOI OLIHKN BIUIMBY
MPUHHATHX PIIIEHb OKPEMHUMH TiApo3ainamMu Y 3.

BaxumBum etarom edexruBrHoro dynkiionysanas [1I13T e po3po6-
Ka MepeKeBOl MOJIelli, sIka BpaxOBY€ BCl HIOAHCH 3aBaHTXXEHHs / PO3BaH-
TaskeHHs BaroHis, HagBHuX Ha KHK. 3 ii 1omoMoroxo I0CUThL TOYHO BCTa-
HOBITIOETBCS MTOCIIAOBHICTD 1 JIOTIYHICTh THUX YH 1HIIUX IMPOILECIB, IO JIO-
3BOJISIE 3TOJIOM BH3HAYUTH B3a€MO3B'SI30K MK OCHOBHMMH NOKa3HHKaMHU
SIKOCTI 0OCITYTOBYBaHHS KJIIEHTIB 3aJliI3HUYHOTO TPAHCIIOPTY.

B3aemopnist Y3 sik BlacHHKa 3ali3HUYHOI iHPPACTPYKTYPH 1 IIEepeBi3-
HHKa 3 BIACHUKAMH 3aJi3HWYHUX KOJIM He3araJbHOTO KOPHCTYBAaHHS IPO-
BOJMTHCS BiJIMTOBIIHO IO TOTOBIPHUX HOPM, BCTAHOBJICHUX JIOTOBOpPaMHU HA
excruryaranito KHK, Ha momauy Ta 3a0upaHHs BaroHiB, yKJIaJeHUX B yCTa-
HOBJIGHOMY TIOPSIZIKY, @ TaKOXK IPH BaroHOOOITy MUISXY HE3aralbHOTO KO-
puctyBanns moHaq 200 BaroHiB Ha 700y — €AMHUM TEXHOIOTIYHUM IIPOIIe-
com pobotn 3amizananux KHK i cranmiit npumukanas (€TII).

ITpu pozpobui €TII HeoOXiqHO BpaxOBYBaTH palliOHAJIbHY OpraHi-
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3a1lif0 B3a€MOJI] 3aJIi3HUYHOT KOJIii He3arajJbHOI'0 KOPUCTYBaHHS 1 CTaHLi
npumukanHs. s oprasizanii 3naromkenoi podorn KHK i1 crannii npumu-
kaHHa €TII mae nepenbauaTH CKOOPJMHOBaHE OIEpPATHUBHE IUIAHYBAaHHS;
B3a€EMHY iH(OpMaIiio Mpo MalOyTHIO T0Aavy BaroHiB, MiATOTOBKY BaHTa-
XKy 10 HaBaHTAXKCHHS-BUBaHTa)KCHHs BaroHiB, HasBHUX Ha KHK; mopsmox
00MiHy iH(OpMaIIi€l0 U IUTAHyBaHHSA, OOJIKY 1 JOKyMEHTAJIBHOTO 0Qop-
MJICHHS TEXHIYHUX 1 KOMEPIIHHUX OIepamii mepeBizHOro Mmporecy; 3ade3-
TIeYeHHS 3aBaHTAKEHHS TOTOBOI MPOAYKIIii IIOPOKHIMH BarOHAMH 3 MiHIMi-
3aIi€l0 HEMPOAYKTHBHHUX IMIPOCTOIB 3 YpaxyBaHHIM iX IPHUHAJICKHOCTI 1 Te-
XHIYHOTO CTaHy; CBO€YaCHE BHBE3EHHS I'OTOBHX IOI31iB, c(QOPMOBAHMX Ha
KHK i Ha cTaHmisIx MpIMHUKAaHHS.

Mertoposoriss BUPOOHULTBA TATOBUX PO3PaxyHKIB IPYHTYEThCS Ha
MakcHuMi3auii MpoayKTHBHOCTI JIOKOMOTHBY, HIO JIO3BOJIIE OTPUMATH Ha-
CTYIHY 3aJIXKHICTh:

___NL
e, )

AHaJi3 HaBeIECHOT 3aJIEKHOCTI JO3BOJISIE 3pOOUTH HACTYITHI BUCHOB-

- PL.

KH:

- IUTS TIBUIIEHHS MPOAYKTUBHOCTI JOKOMOTHBIB HEOOXiTHO Ti/IBH-
IIyBaTH Macy HOTATY 3a paxXyHOK BiATIOBiTHOTO 3HIKCHHS MIBHIKOCTI;

- MaKCcHUMallbHa MPOAYKTUBHICTH 33JJaHOTO JIOKOMOTUBY Ha TPUITHS-
TOMY Tpodini IUIIXy MOKe OyTH OTpHMaHa IpPH BUKOPHUCTAHHI MaKCHUMa-
JHFHO MOJIHBO] (pO3paxyHKOBOI) CHIIM TSTH JIOKOMOTHBY, siKa 3a0e3meuye i
HaOIbIY Macy MOTATY.

[MomepemHi AOCTIIPKEHHS PO3TISLIATA MOXKIIMBICTh BUKOPUCTAHHS B
TATOBHX PO3paxyHKaX €KOHOMIYHHX CKJIQJIOBHX, LIO JO3BOJMIO OTPHUMATH
HACTYIIHY 3aJIC)KHICTh ONTHMAIBHOI Barkl MOTATY:

2PL(W,+i,)107e,, +[2I/L+Zt‘,mje,z I,

0= (C,+C,)me, ’

aje B MIHCHOCTI JaHWHA METOMOJIOTIYHHIA MiIXiJ MPAKTHIHO HE BUKO-
PHCTOBYETHCS, & BU3HAYCHHS BaroBOl HOPMH IMOTSATa 3MIMCHIOETHCS 3a J0-
ITOMOT OO TIPABIJI TATOBHUX PO3PAXYHKIB SIK JUIS MariCTpajibHOTO 1 MPOMUC-
JIOBOTO 3aJII3HUYHOTO TPAHCIIOPTY.

IIpeacraBicHi 3aJeKHOCTI HE BPAaXOBYIOTh BEJIMKOIO YKMC/IA YHHHH-
KiB, SIKi III0 PETIIAMEHTYE IIHOBY TOJITHKY MPH B3aEMHHAX MK HACTYITHH-
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MU cyO'extamu: «YkpaamizHuis—I1I13T—Knienr». Bignoigno no mporo
HEOOXI1THO POBECTH AETAIBHIIINN aHalli3 TPAHCIIOPTHOTO 00CIyTrOBYBaHHS
MPOMHCIIOBUMH MiANIPUEMCTBAMH 3aTi3HHYHOTO TPAHCIIOPTY.

ButpaTtu, moB'si3aHi 3 MEpPEeBE3CHHSM BaHTAXIB Ha MPOMHCIOBOMY
3aJTI3HNYHOMY TPAHCIIOPTI MOXKHA YMOBHO PO3JAUIMTH Ha TPU KaTeropii, a
came:

- BWTpaTH, MOB'I3aHi 3 BAKOPUCTAHHIM BaroHiB Y Kp3aTi3HUII;

- BHUTPATH Ha NIEPEBE3CHHS BAHTAXKY;

- BUTPATH 32 BUKOPUCTAHHS TEXHIYHUX 3ac00iB i pobOTy HepcoHary
MII3T (pyxommii Ckaa, NUIAX, 3apo0iTHA TIaTa i TOMy TIOi0HE).

Bu3HaueHHS aHAITHYHOI 3aJI€KHOCTI CYKyITHHX BHTPAT MEPEBi3HO-
T'O MPOLECY Ta 3HaXO/UKEHHS Ha i1 MiJICTaBi MiHIMaIbHOTO 3HAYESHHS J03BO-
JIg€ OTPUMATH HACTYIHHUHM BUPA3 1010 ONTHUMAIbHOI BAarOBOi MacH MOTATa:

o +4'v, -
1/2
07 = mt x|kt (k+A'vp)(at§ +b)— y
K nc,A"v )

-1/2

(at§ +b)(2L +vpt3)+

v, (ZLme .+ nﬂcjj”)

2p~mK

[Tpu moOya0Bi BIockoHaneHO1 MoAesi OyJIM MPUHHATI HACTYITHI J0-
MYIIEHHS:

* BaHTa)kHa CTaHIlisA 00cimyroBye onny KHK;

* rojjaya-npuONpaHHs BaroHiB 3AiHCHIOETHCS MaHEBPOBHMH JIOKO-
MOTHBAMH Ha MICIll HaBAaHTXKEHHS / PO3BAHTAXEHHS NP BiJANOBIIHINA He-
3alHATOCTI TATOBOTO PyXOMOTO CKJIaJy i CBOEYACHOCTI BaHTa)XKHUX OTIepa-
1ii;

* BUKOHaHHA omepauiii mo €TII Moxe BUKIMKAaTH HENpPOIYKTHUBHI
MIPOCTO1, TIOB'sI3aHi 3 3alHATICTIO JIOKOMOTHBIB 1 3acC00iB MexaHi3allii Ta po-
3KpeIUTYBAaHHS MEPEBI3HUX JOKYMEHTIB;

* HE BPaxOBYIOThCS OCOOJMBOCTI KOJIMHOTO PO3BUTKY CTaHIII, ue-
pe3 10 He PO3TIIAETHCS BOPOXKICTh MapIIPYTiB MEPECyBaHHS;
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* B TPAaHCIIOPTHIH cHCTEeMi 3a0e3neuyeThcs 00CIyroByBaHHs aBTOT-
paHCIOopTY.

TexHonoOTiYHI TEpMiHH OOOpPOTY BaroHiB Ha KONiSIX HE3arallbHOTO
KOPHCTYBaHH: MOBMHHI BKIIIOYAaTH B ce0e HACTYIIHI OTeparii:

* po3dopMyBaHHS MOJAHOI TPYIH BaroHIB 1 MiATPYIyBaHHS IO Mic-
LSIX 3aBaHTaKEHHS / PO3BAHTAKEHHST;

* [0Jjaya BaroHiB Ha BaHTaXHi ()POHTH 1 PO3CTAHOBKA 11O MICIIX 3a-
BaHTAXXEHHS / PO3BAHTAXKCHH;

* MATOTOBYI OIepartii,

* 3aBaHTa)XEHHsI / PO3BAHTAXKCHHS;

* y pa3i 3IBOEHHX OIepalliii, HepecTaHOBKA IO MICIlS 3aBaHTa)KEHHS
/ pO3BaHTAXKCHHS,

* MpUOMpPaHHs BaroHiB 3 BAaHTAXKHUX (PPOHTIB;

* pocToi BaroHiB, MOB'A3aHI 3 OYiKyBaHHSIM JIOKOMOTHBA, HAKOIIHU-
YeHHSM, 0()OPMIICHHSIM TOKYMEHTIB Ta iH.;

* GopmyBaHHS;

* [IPUBE/ICHHS B TPAHCIIOPTHUI CTaH;

* IIpUAMabHI onepaii.

3anpornoHoBaHa YOOCKOHAJIEHa MOJENb OOCITyTOBYBaHHS i i3HUX
KOJIi}l TPOMHUCIIOBUX MiANPUEMCTB 3aJI3HUYHOT'O TPAHCIIOPTY, SIKa BPAXOBY€
BCl HIOAHCH HaBaHTa)XCHHS / BUBaHTa)XEHHs BaroHiB, HasBHUX Ha KHK, ta
JIO3BOJIMTH I ABUIIUTH e(eKTHBHICTh QyHKIionyBaHHs [TI13T.
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3ACOBH PECYPCO3BEPEXKEHHS CKPAIIJIEHOI'O I'A3Y ITPH
HEPEBE3EHHI 3AJIIBHUYHUM TPAHCIIOPTOM

Kiukin O.B., Hikoneus A.O.
CxiTHOyKpaiHCbKMH HalllOHaJIbHUI yHIBepcUTeT iMeHi Bonoxumupa lamns

[lepeBe3eHHs B MeXax YKpaiHM 3alli3HWYHAM TPAHCIOPTOM CKpal-
JICHOTO BYTJICBOAOPOMHOTO Ta3y 3IIMCHIOETHCS CIEIialli30BAaHUMH BaroHa-
MU-niIcTepHaMu Mof. 15-1519 i T.n. BoHn mpu3HadeHi IS TepeBe3eHHS
Iponany, H-OyTaHy, IPOIIJICHY, HeCTa0IIFHOTO Ta30BOT0 OCH3MHY, Oy THIICH-
OyTanieHy, OyraH-OyTHIIEHY, 130TIpeHy, i30aMijieHy, H-OyTHJIeHY, IICeBI00Y-
THJIEHY, IIUPOKOT (hpakLii ByIJIEBOHIB.

Jlist 3amo0iraHHs YTBOPEHHIO B KOTJII THCKY, BHIIOTO 3@ JIOMYCTH-
MHU#, y KOTJII BCTAHOBJICHO 3al00KHUI KilanaH, BiAperyibOBaHUN Ha PO0OO-
yuit Trick 2 MITa. [lanuii kianaH noBHHEH 3a0e3MeuyBaTu CIIOMyUeHHS Bep-
XHBOT YACTHHU KOTJIA IIUCTCPHHU 13 aTMOC(EPOI0 B pa3i MEPEBUIICHHS THCKY
OispLIe 32 pOOOUMIA.

CrpaifoBasHs 3ar100KHOTO KJIAlaHy MPUBOAMTH 10 BUTOKY B aTMO-
ctepy nmapoBoi (a3u rasy, sKa 3HaAXOIUTHCS B HUCTEPHI. 3 TOUYKH 30py Te-
MOJMHAaMIKH JTaHWH TpOIiec MOXKHA PO3DIISAATH SIK aiadaTHUN BHTOK Tasy,
SIKHH CYIPOBODKY€ETHCS 3HAUHMM 3MEHIICHHSAM HOTO TemmepaTypH. SKio
BUTOK Ta3y 3IiHCHUTH 4epe3 TeIIO0OMIHHUI KOHTYpP BCEpPEANHI KOTia Iyc-
TEPHH, TO MOXJIMBO 3a0€3NEYUTH TOJATKOBE 3HWKEHHS TeMIIEpaTypH 1 THC-
Ky piakoi ¢a3u rasy i, BiIIOBITHO, 3aM00ITTH HAUIUIIKOBUM BHUTOKaM rasy
13 IIUCTEPHH.

Ha mincTaBi Bumeo3Hau€HOT0, OLTBIT IETAIFHO PO3IITHEMO OCHOBHI
XapaKTePUCTUKH aJliadaTHIHOTO TIPOIeCy Ha MPUKIAJI MEepeBe3eHHS Mpo-
MaHy B JITHIA Mepion, AKUH CYIPOBOIKYETHCSI BUCOKUMH TeMIIEpaTypaMu
HABKOJIMIITHBOTO CEPEIOBUINA 1 OUTBIIOK BHPOTIMHICTIO CIpPAaIlbOBYBAaHHS
3armo0KHOTO KJIaNaHy i BUTOKY Tasy.

3aNexXHICTh MapaMeTpiB rasy INpH 3AIHCHEHHI aaiadaTHYHOTo Mpo-
Leccy po3MINpPEHHS:

pvk = const ,
Jie p — THCK Tazy, v — 00eM razy, k =1,138 — nokasHuk aniabitu npo-
HaHy.
SIKIO MpeacTaBUTH JIaHy 3alIeKHICTh 13 3aCTOCYBaHHSIM THUCKY 1 Te-

MIICpaTypHu, Ma€eMO HACTYIIHE:
k-1

Tl_ﬂk

T, )2

>
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ne Ty, T> — moyaTkoBi 1 KiHIIEBI 3HaUCHHsI a0COJIIOTHOI TeMIepaTypu
rasy, pi, p2 — IOYATKOBI 1 KIHIIEBI 3HAYEHHS THCKY Ta3y.

[Tpumemo 3a TOYaTKOBI YMOBH PO3paxyHKY HACTYIHI 3HAYEHHSL:

- THCK Ta3y MOYaTKOBWI 1 KiHIEBUI, BiAMOBiAHO: p,;=2 MIla (pobo-
YU THCK B KOTJI ructepHu), p,=0,1 MIla (THCk aTMOC(EpHOTO MOBITPS);

- TIoJyatkoBa Temneparypa raszy 7,=326,23 K (temmeparypa npomnaHa
Ha JiHii HacuueHHs npu THcKy 2Mlla).

BinmosigHo 3a IMX YMOB MOXKEMO OTPHUMATH:

=122 |" =326,23) 110 )"
b )

ToOTo, KiHIIEeBa TeMIlepaTrypa aaiadaTHOTO IMpoIecy 3a JaHHX YMOB
MOBMHHA CKJIAcTH £,=-46,14 °C. 3 ypaxyBaHHSM TOTO, LII0 TEMIIEPATYpa KU-
HiHHg nponany npu atMocpepromy tucky 0,1 MIla cknanae tu,=-42,07 °C,
IpoLec aiadaTHOT0 BUTOKY Oy/e CyNpOBOKYBATHCS OXOJIOPKEHHSIM IPO-
NaHy i BAHMKHEHHAM 1oro pijikoi a3y Bike 3a Temneparypu ,=-42,07 °C.

Hagezneni nonepenHi po3paxyHKH CBi4aTh PO MOMJIMBICTH 3a0e3-
MIEYCHHS Pecypco30epexeHHsI MPU MEPEBE3EHI CKPAIJICHUX BYITIEBOAOPO-
HUX Ta3iB 3aI3HIYHAM TPAHCIIOPTOM 32 PaXyHOK OXOJIOJPKEHHS HOTO PimKoi
(a3u Tpu BUTOKY MapoBOH (a3u i3 IMUCTEpHU Yepe3 3armoODKHIHA KiiamaH 1
TEIUIOOOMIHHUH KOHTYpP KOTJIa IUCTEPHH.

Ha mincraBi X BECHOBKIB, MPOBENEMO JOJATKOBI PO3PAXYHKH IIIO-
JI0 TIPEICTABIICHHS IIOBHUX JAHUX IPENCTABICHOT KOHIIETIII.

3anuuieMo piBHSHHS CTaHy 11€abHOIO ra3y y HACTYITHOMY BHIJISI:

pV M
T m
ne p,V,T — tuck, 06’eM 1 remneparypa rasy; m, M — maca i MoJispHa
Maca rasy; R — yHiBepcaJlbHa Ta30Ba II0CTOSIHHA.

SIkmo MoBa ¥iJie PO BUTOK ra3y 4yepe3 3alo0DKHUI KilanaH BaroHy-
LUCTEPHH, TO IIPU PO3PAXYHKY MapaMeTpiB CTaHy MapoBoi (a3u npomnany B
KOTJII IIMCTEPHU 3MIHHUMH BEJIMYMHAMM OyZyTh THUCK 1 Maca rasy mpH iH-
IIUX TMOCTIHHUX BeInmdnHAX. ToOTO, MOKEMO OTpHUMATH:

2_ const .
m
IIpoBeneMo po3paxyHOK 3a YMOBH 3MEHIIEHHS THCKY C KOTII IIHCTeE-
pHa 3 p;=2,0 MIla no p,=1,9 MIla i Bu3HaUeMo Macy rasy, sKa 3aJHiIInIach

B IIUCTEPHI:

=226,86 K.

=R,

Py
1
4

m, =m
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3a TEXHIYHHUMH XapaKTCPUCTHKaMU 00’€M KOTJIa BaroHa-IUCTCPHH
mon.15-159 cranoBuTh:

- noBHuit V,=75,5 m%;

- xopucHuit V,=64,2 >,

I3 mux manmx ciigye, mo 06’eM ra3oBoi GpakIii B MACTEPHI CKIAIAE
V.=11,3 Mm%, a maca uiei ¢ppakuii (mpu Temneparypi 77;=326,23 K i minsHOCTI
HpONaHy IS TaHOi TeMmeparypu p;=45,33 kr/m®) cxmame m;=512,23 kr.

OcraroyHo, Maca rasy, sika 3aJMIIWIACh B KOTJII IHCTEPHH CTaHO-
BUTH:

3
m, =512,2322 10 _ 456,62
2,01

3=
>

Maca nponaHy, KAl BUTIK 4epe3 3aro0KHUHN KIIalaH CKIIala€:

m~512,23 — 486,62=25,61 kr.

3 ypaxyBaHHSIM MOIEPEIHIX PO3PAXYHKIB BUTOKY Ta3y i3 KOTJIa I[UC-
TEPHU Yepe3 3amo0KHUN KIallaH MAaEMO HACTYITHI IPOLIECH:

- ania0aTHYHUIA: OXOJOMKCHHS 1 MePexoy ra3onoaiOHOro MponaHy
JIo piakoi ¢asm;

- 13 TEIUIOOOMIHOM 3 HABKOJUINHIM CEPEIOBUIIEM: BUIIAPOBYBAHHS
piznkoi ¢as3u 1 HarpiB mapoBoi ¢asu nponaHy 4epes3 CTIHKH TerI000MiHHUKA
BHYTpi KOTJIa ITUCTEPHH.

TermnoTa Ky OTpHMae MPOIAH MPH BUIIAPOBYBAaHHS 1 MOTIM B Ta3o-
NoAiOHOMY CTaHi pH HarpiBaHHi OyJe BU3HAaUYEHA SIK:

O=m, (r—i—cpAT:,),

ne r =426,2 xJ[/Kr — TemioTa mapoyTBOPEHHS MPOTAHy IPU THCKY
0,1 MIla; ¢, — TemnoeMHICTb ra3oBoi (Ga3u nponany; A7, - TeMiepaTypHUi

Harip ra3oBoi ()a3u nponaHy HpH 3HAXO/DKEHHS B TEIUIOOOMIHHHMKY KOTIA
LUCTEPHH.

[Mpunycrumo, 1o KiHIEeBa TeMIeparypa, /10 SKol HarpieTbcsi maposa
¢a3a npomany ckmane 7,=326,23 K (sK i mpu po3paxyHKy agadaTiqvHOTO BH-
TOKY Ta3zy) i, BIOIOBIAHO, TICIIA MEPEX0oay OO0 Ta30moniOHO1 (a3u micis BH-
mapoByBaHHA npu TeMiepatypi 7>=230,93 K temneparypHuii ckiaze:

AT =T, -T, =326,23-230,93 =95,3K.

TeruoeMHICTh NpOTIaHy JUIsl IHOTO MPOLIECY IPOLECY BU3HAYEMO SIK
Cepe/IHIO MK 3HAUSHHSIMH TEMIIepaTypy MOYaTKy 1 KiHIS IPOLECy NpHu TH-
cky 0,1 MITa:

- ¢p1=2,25 xJ[x/xrK — temnoemuicts nponany npu 7,=326,23 K;

- ¢p2=1,81 xJIx/xrK — TerumoemuicTs nmponany mpu 7>=230,93 K.
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TakuM 4YMHOM, TEIUIOEMHICTH NPONAHY JUIS NPOLECY HarpiBaHHS B
TEeII000MIHHUKY ckiIane ¢,=2,03 kJx/krK.

3 iHmoro 00Ky, TemioTa, sIKy BUUIICTh pinka ¢asza MeraHy, 110 3Ha-
XOJUTBCS B KOTJII IIUCTEPHHU, BU3HAYUTHCS HACTYITHUM YHHOM:!

O=m,cAT,,

Iie m,— Maca IIPOoTIaHy B PiAKOMY CTaHi B KOTJII HUCTEPHH; C — TEIUIO-
eMHICTH MeTaHy npH Tucky 2 MIla i Temmeparypi 7=326,23 K (mowarkosi
ymMoBH); AT, - TCIUIOBUH HAIIP MPOLECY TEIIIOOOMIHY.

[TimeHicTh TIpoOMany B piakoMy craHi npu THCKy 2,0 MIla ckmamae
0,=439,81 xr/m>, 3BimKins Horo maca (Ipu KopHCHOMY 00’€My KOTJIA IHC-
TepHH V,=64,2 M>) BUSHAYUTBLCSA HACTYITHUM YHHOM:

mp=64,2 - 439,81 = 28235,802 kr.

3BIJICUIS MAaEMO, IO TEIUIOBHM Harlip Mpouecy TeIrIooOMiHy B pif-

KOMY TIpONaHi, SKMi pO3TallOBaHUN B KOTJII IMCTEPHU CKJIaJe

m,(r+c,AT)) 25,61(426,2+2,03-95,3)
me 28235,8-3,27
3MeHIIeHHs TemrieparypH pigkoi ¢asu Ha 0,17 K aHanoriyao 3meH-
IIEHHIO TUCKY B Ko 1uctepuu 3 2,0MIla mo 1,9913 MIla. BukopucrtoBy-
I0YM 3aJISKHOCTI IMIONO BH3HAYEHHS MAacH MapomnofiOHOTO HpomaHy, KN

BUITYCTHJIN 4epe3 3aloODKHUH KIIallaH MOXKEMO OTPHMATH Macy IIPOIIaHy,
SIKHHA MOXKHA 61 Oy1o 30epirTu:

AT, = =0,17K.

~1,9913-10°

m 6

=m|1-22|=512,23| 1
)2 2,0-10
3 ypaxyBaHHSM MONEPEIHIX PO3paxyHKIB OO0 MacH NpOIaHy JUIs
sMeHIIeHHs Ticky 3 2,0 MIla no 1,9 MIla m.=25,61 kr moka3HuK 30epe-
JKEHHS IIPOIIaHy CKJaJe y BiJICOTKax:
¢ _ 223 -100% =8,7% .
25,61
[MpoBenenuii aHaniz i po3paxyHKH IOKa3yloTh, L0 PO MEPEBE3CHHI
CKpaIUICHOTO Ta3y 3alli3HUYHMM a TaKoX IHIIMMHU BUJIAMH TPAHCIIOPTY €
MOXJIMBOCTI 3MEHIIUTH TPAHCIIOPTHI BTPATH ra3y 3a paXyHOK BHKOPHCTaH-
HS TeII0(i3NYHKUX MPOLIECiB, HAPABIEHNX HA 3MEHIICHHS THCKY 1 TeMIle-
parypu BaHTaxy. 3 ypaxyBaHHSM TOTO, III0 OCTaHHI TPH POKH iMIOPT CKpa-
IUICHOTO Ta3y MOCTIHHO 3pOCTa€, TO 3a0INAKEHHS PyCypCy, SKHH IepeBo-
3UTKCS, € AKTyaJIbHUM 1 IPHOPITETHUM.

=2,23kr

30ep
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BU3HAYEHHS PEXXUMIB Y3I'OJI)KEHOI POBOTH
CHUCTEMMU ONAJIEHHSA PYXOMOTI'O CKIIAY 3AJII3HUIb
3 TEINIOBUM AKYMYJISITOPOM

Jlynenko O.A., Minos C.O.
CxigHOYKpaiHChbKHMI HalllOHAJILHUH yHiIBepcuTeT iMeHl Bosnoanmupa dans

BusHaueHHS nepeBaxHOT KOHCTPYKILIi akyMyJsTopa TeIIoTH, 0e3-
MOCEePEAHBO TEILIOAKYMYJIFOIOYOro MaTepiana ta Horo moTpioHoi Macu 1o-
3BOJISIE 3a0€3MEeYUTH HOro 3acCTOCYBaHHS HAa MACAKHPCHKOMY PYXOMOMY
ckiani. Mixk TUM CJiJI, IPUIUTATH JOCTaTHROI YBAarW Ha B3aEMOJII0 aKyMy-
JSATOpa TEIUIOTH Ta CHCTEMOIO ONAJICHHS BaroHy, a caMe PeXHUMIB X y3ro-
IDKeHOT poOOTH y B3aeMOJIIT 13 TEIUIO(I3UIHUMH BIACTUBOCTSIMH TEIDIOAKY-
MYJIFOIOYOTO MaTtepiany Ta PiIMHOI0 CUCTEMH OINAJICHHsI, a TAKOK KOHCTPY-
KTUBHHUMH NapaMeTpaMH TeTUIOOOMIHHOTO yCTaTKyBaHHSI.

[ToTyXHICTh CUCTEMU KOH/IUIIFOBAHHSL:

Ny =cpAtp,v,F,

Jie ¢, — TEIUIOEMHICTh piAMHM; Af — TeMIepaTypHUil Hamip piIuHA

p
CHCTEMH OIAJICHHS; L), — HIUTBHICT P1IUHM; Vp — cepe/Hs MBUIKICTh Te-

yi{ pimuHK; F — eKBIBaJICHTHA IUIOLIA NIEPETHHY TPYOONPOBOAIB CHCTEMHU
OTaJICHHS.

148

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 26, 2024



ITpn ymoBi JlamiHapHOI Tewil pigUHU B TPYOOIPOBOXI Ta 3aJaHOMY
PO3MOALUTY IIBUAKOCTI, BU3HAYMMO CEPEIHIO INBUAKICT Teuii Ha IMiJCTaBi
BU3HAYEHHS 11 PO3NOAITY TaKd YHHOM:

dl2
2 2 3
d/2 2y vmax 2y 4y Vmax
:__[ max( __j dy == y———+—— =

)" d d d 2
3 ) s

J€ Viax — MaKCHMallbHa MIBUAKICTb Tedil piluHu; d — BHYTPIilIHIN
niaMeTp TpyOOIpoBOIy; ¥ — IMOTOYHA KOOPIMHATA.

JI1s1 MOKITMBOCTI MOAANBIIIOT0 BHU3HAYEHHS B TEIUIOBOMY IMPUKOP-
JIOHHOMY LIapi BUTPATH PiIMHM Ta TepeNaHoi KiIbKOCTI TEIUIOTH, OTpUMa-
€EMO 3aﬂe)KHiCTI) CepeHHLO-l. IIIBI/I)IKOCTi pi}lI/IHI/I B TCIUIOBOMY IMPHUKOPAOH-
HOMY IIapi HACTYITHUM YHHOM:

di2
2 —
d/2 2y 3v, 2y 4y3 52
= j dy=——|y——+— =4y, —.
d/2 P S d 3 d2 p d2
2

MacoBa BUTpaTa pifiHA B TEIJIOBOMY IPUKOPAOHHOMY IIapi BU3HA-
Ya€ThCSI HACTYITHUM YHHOM:

|\ m? xld-s) _ 5
G= ppV5 T_¥ =7rppvp?(2d—5).

Jndepenmian Bijg 3a1€KHOCTI BUTPATH PiAMHHM:
5 5\
dG=d ﬂppvpd—z(Zd—5) = 2;;&} p,v,(3d —25)ds.

BusnaunMo cepenHiil TeMmnepaTypHUil Hallip BCEpEIHHI TETIIOBOTO

NPUKOPIOHHOTO LIAPY:
= 1 a y 2 9
Gs=—|&|1-=| dy=—5.
0 S _([ c( 5} 'y 3

ge 8. — pi3HUI TeMIepaTypH MIX CTIHKOIO TpyOOIpOBOAY Ta pi-

JIUHOIO 32 MEKaMH IIPUKOPIOHHOTO HIapy.
BuzHaunMo eneMeHTapHy KUIBKICTh TEIJIOTH, 110 MPUHAMAE piJuHa B
TEIIOBOMY ITPUKOPJIOHHOMY IlIapi B HACII/IOK TETJIOEMHOCTI:

2
= 9. (8
dQ = c,9;dG2xe,, ;[dj p,v,(3d —25)ds .
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3 iHmoro OOKy, €JIeMEHTapHa KiIbKICTh TEIUIOTH, L0 MOXe OyTh
IiepeIaHoI0 BHACII/IOK TEIUIOBI1aui, BU3HAYAE€THCSI HACTYITHUM YHHOM:

dQ = a9 .dF = rda$.dx ,
e o — JOKAIbHUN KOe(illieHT TeIUIOBIAIadi.
OCKUIBKY JIOKAIBHUH KOS(ILi€HT TEIUIOBi11a4]l BU3HAYAETHCS SIK:

I
S \dy ),
TO TIOXiJHA BiJl 3MiHH TEMIIEPATYPH B IPHUKOPJOHHOMY IIIapi:
2
a8 _d lgc[l_lj =_2lgc[1_lj’ e —
dy dy o o ay |,—o o

Takum urHOM, & = 7 , Ta, BIAMOBIIHO, KUIBKICTh TEIUIOTH:

dQ =a8.dF = 27rd§.9€dx .

[TpupiBHIOBaHHS NMPaBUX YaCTHH, SIKi BU3HAYAIOTh €IEMEHTapHY Ki-
JBKICTB TEIUIOTH, AO3BOJISE€ BU3HAYNTH HACTYITHE PIBHIHHS:

2
9.(d _ A
2me, = pyv,(3d—26)ds = 2l = ed
Pozninstiroun 3MiHHI B HaBEACHOMY PiBHSHHI Ta IPOBOASYN iHTETPY-
BaHHs 000X YaCTHH PIBHSHHS 32 YMOBH TOTO, 110 pY x = 0 TOBIIMHA MPH-

KOPAOHHOTO TEIIoBOro mapy 6 =0 , oTpuMyeMo:
2
5o A

CpPp¥p

IIpu 3iTKHEHHI TemIoBMX mapiB & =d /2, TOMy MiHIMaIbHE 3Ha-
YEHHs JIOKAJILHOTO KOe(illieHTY TEIUIOoBi a4l CTAHOBUTD:

a=41/d.

JloBx1Ha TpyOONpPOBOY, SIKA XapaKTEPU3YEThCSI 3ITKHEHHSIM TEILIO-

BUX IApiB BU3HAYUTHCS SIK:

_SpPrp ;2
xmax - *
804
Cepenniil koe(ilieHT TETUTOBIAMAaYI MOYKHA BU3HAYHTH SIK:
_ 4 164
a=—ua =

3 X=Xmax _g :
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KinbKiCTh TEIJIOTH, IO MEPEAaeThCs BiJ MOBEPXHI TPYOOIPOBOIY
CTaHOBUTb, 13 ypaxXyBaHHSAM CEPEIHLOTO KOe]illieHTa TeIuonepenadi

Q:%;:L/wc.

ne L — nosxuHa TpyOONIpoBoOaY.

[MoTpibHa KUIBKICTH TPYOONPOBOJIB Yy TEIUIOAKYMYIIIOIOUOMY IIpH-
CTpO1 CTAHOBUTH:
AP
TAI.N,d*

B pe3ynbTati NpoBeACHUX TOCIIKCHb OTPUMAaHI aHATITHIHI 3aJICK-
HOCTI Teuil piIMHU B CUCTEMI ONaJIEHHS aca)KUPCHKOTO BaroHy B 3aJI€)KHO-
CTI BiJl CHIOKMBAHOT NOTY KHOCTI, MPOIECIB TeIuIonepeaayi B MIIHIPUIHO-
My TpyOONpOBOJi, IO PO3TAIIOBAHWN B TEIUIOAKYMYJIOIOYOMY IPHCTPOI.
i 3amexHOCTI B KIHIIEBOMY BHITAJIKY JO3BOJIMIIA PO3PaxyBaTH KOSQIiIieHT
TEIUIOBi/Ia4i, CIIOKMBaHY TEIUIOBY NOTYXHICTh Ta TOTPiOHY KiNBKICTBH
TpyOOIPOBOAIB B MPUCTPOI aKyMYJIFOBaHHS TEIUIOTH, SKUH Mpalioe Ha Ha-
TpiBaHHS PiAMHU CHCTEMH OTIaJICHHSI.

n=15
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