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DEVELOPMENT OF MAGNETIC LEVITATION TRANSPORT
SYSTEMS

Dudka V.S.}, Mykhailov Ye.V.?
!National Transport University
2/olodymyr Dahl East Ukrainian National University

The relevance of this research is determined by the need to develop
the country’s transport infrastructure and to introduce efficient transport
technologies. The aim of the paper is to analyze the advantages, disad-
vantages, and prospects for the development of transport systems based on
magnetic levitation.

Magnetic levitation transport (maglev) is a type of transport that uses
magnetic suspension to move vehicles, whereby the rolling stock does not
come into contact with the ground surface or with technical structures built
on it [1]. Magnetic suspension is used not only to create lift, but also to pro-
pel the vehicle. This significantly reduces friction, making it possible to
achieve ultra-high travel speeds and to reduce wear of transport infrastruc-
ture. Maglev transport systems are more economically efficient compared to
conventional modes of transport. This is despite the fact that their construc-
tion is much more expensive, as these costs are offset by low maintenance
and safety costs.

Today, the following variants of magnetic suspension and propulsion
can be used in maglev systems:

1. Electromagnetic suspension — implemented through the interaction
of electromagnets installed on the train and ferromagnetic elements of the
guideway, usually made of steel. Since magnetic attraction changes inverse-
ly proportional to the cube of the distance between the poles of the electro-
magnets and the guideway, even small changes in this distance cause signif-
icant changes in magnetic force. Therefore, such a transport system is dy-
namically unstable, as a small deviation from the optimal position is ac-
companied by an increase in this deviation. This requires the use of com-
plex feedback control systems to maintain a constant distance between the
train and the guideway.

The main advantage of electromagnetic suspension is its ability to
operate at all speeds, which eliminates the need for a separate suspension
system at low speeds and simplifies the design, construction, and operation
of the guideway and rolling stock.

The first commercial maglev train with this type of suspension was
launched in Birmingham in 1984 between the international airport and Bir-
mingham International railway station (a distance of about 600 m). Elec-

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025

13



14

tromagnetic suspension systems were also used in the M-Bahn system (Ber-
lin, length 1.9 km) and Transrapid. The latter maglev system was developed
in Germany and is operated in China, connecting Pudong International Air-
port with Shanghai (distance 30.5 km, maximum speed up to 430 km/h).

2. Electrodynamic suspension — based on superconducting magnets.

The main advantage of this system is that it is dynamically stable,
meaning that a change in the distance between the guideway and the mag-
nets installed on the train creates a strong restoring force that returns the
train to its original position. A self-regulating effect occurs, allowing
transport systems with electrodynamic suspension to operate without active
control using feedback systems.

The disadvantage of this system is that at low speeds the resulting
magnetic flux is not sufficient to provide levitation of the rolling stock.
Therefore, wheels or another type of chassis must be used to support and
move the train until it reaches take-off speed. However, since the train can
stop at any point (for example, due to equipment failure), the entire guide-
way section must allow operation at both low and high speeds.

Suspension based on superconducting magnets is used in the JR-
Maglev transport system operated by the main railway company of Japan,
JR Central.

3. Magnetodynamic suspension — levitation of the train is achieved
using the magnetic interaction force of permanent magnets.

This technology has not yet been used in practice and exists only in
the form of patents.

The use of magnetic levitation transport has certain economic ad-
vantages over other modes of transport.

For example, it has been estimated that the average cost of air travel
is about USD 0.13 per mile. This price includes staff salaries, fuel costs, and
other expenses. Operating costs for maglev vehicles are about USD 0.04 per
mile.

The speed of a jet aircraft is higher than that of a maglev train; how-
ever, the actual travel time by maglev is much shorter. This is because ac-
cess to maglev stations (which can be located within city limits) is much
easier and faster than access to airports. In addition, the frequency of mag-
lev train departures can be much higher than that of aircraft flights. Moreo-
ver, maglev train schedules do not depend on weather conditions, unlike air
transport.

Travel by magnetic levitation transport is much more comfortable
than by air transport. Maglev trains do not require such dense seating ar-
rangements as on-board aircraft, where this is done for economic reasons.
All seats can correspond to first-class comfort and be sold at a lower price
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than air tickets. In addition, maglev trains are completely free from vibra-
tion and noise.

Let us now analyze the cost of maglev transport in comparison with
railway transport [2]. The cost of a maglev car has already been mentioned
as ranging from USD 15 to 20 million. The floor area of the cars is 92 m?
(Transrapid cars). This means that the cost per square meter in a maglev car
ranges from USD 163,000 to 217,000. At the same time, the cost of cars of
conventional high-speed Intercity-Express trains manufactured by Siemens,
with a floor area of 72 m?, is about USD 6 million, i.e., USD 83,000 per
square meter. This comparison indicates that the cost of a maglev car is
more than twice that of high-speed railway cars. However, it should not be
forgotten that maglev trains are much more efficient due to faster accelera-
tion and higher cruising speeds. To transport the same number of passen-
gers, maglev requires only 44% of the number of cars needed for conven-
tional high-speed trains.

Operating costs of maglev trains are significantly lower compared to
conventional trains. Due to levitation, wear of the track and the car chassis
caused by friction in conventional trains is eliminated. This leads to signifi-
cant savings in material, financial, time, and human resources that are oth-
erwise spent on maintenance (inspection and repair) of railway tracks and
car chassis. Due to the absence of friction, energy consumption is also sig-
nificantly reduced.

In maglev trains, energy is primarily used for acceleration and main-
taining train motion. However, in this case, part of the expended energy can
be recovered through regenerative braking when the train decelerates. Ener-
gy is also consumed for levitation and stabilization of the train position. At
low speeds, the percentage of power used for levitation can be significant-
up to 15% more energy is required than that consumed by metro systems or
high-speed trams. A very small part of the energy is required for air condi-
tioning, lighting, heating, and other auxiliary systems. The largest share of
energy is spent overcoming air resistance. The power required to overcome
air resistance is proportional to the cube of speed and therefore dominates at
high speeds.

In transport systems based on magnetic levitation, about two dozen
superconducting magnets are used on a single car, each functioning sepa-
rately and independently. The car can continue to levitate even if some of
these magnets fail. Since the probability of failure of superconducting mag-
nets is extremely low, the probability that two magnets will fail simultane-
ously within several minutes is practically zero. The failure rate is signifi-
cantly lower than, for example, the failure rate of an aircraft engine. Even in
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the event of magnet failure in a maglev train, the car will continue to move,
whereas engine failure in an aircraft inevitably leads to a disaster.

Maglev vehicles continue to levitate stably as long as they are in mo-
tion. The electrical power supplied to the vehicle accelerates it and main-
tains its speed. If the power supply suddenly fails, the vehicle will travel
several more kilometers, gradually slowing down due to air resistance.
When the speed drops to 30 km/h, the car rests on auxiliary wheels and
comes to a complete stop through braking.

There is also no threat to passenger health or the environment from
the magnetic fields of maglev vehicles. The fields of quadrupole magnetic
moments used in maglev systems decay with distance much faster than the
fields of dipole magnetic moments used in other types of transport. At the
same time, inside the passenger compartment of a maglev vehicle, magnetic
fields do not differ significantly from the Earth’s magnetic field (~0.5 G).
Today, passengers are exposed to much stronger magnetic fields when us-
ing metro systems or electric trains.

Currently, four maglev routes are in operation [3]: the previously
mentioned Pudong Airport-Shanghai line in China, built by the German
company Transrapid for the Shanghai Maglev Train; the second Chinese
maglev line, Changsha Maglev, opened on May 6, 2016; the Linimo (Tobu
Kyuryo Line) in Japan; and the Incheon Airport Maglev system in South
Korea (launched on February 3, 2016).

Several more maglev lines are under construction: Powder Springs
(USA), Beijing (China), Tokyo—Nagoya—Osaka (Japan), and Tel Aviv (Is-
rael).

Conclusions. The practice of research and commercial operation of
existing maglev lines shows that this transport technology is efficient, safe,
and fully implementable. However, very high infrastructure costs (up to
three times higher than those for the construction of classical high-speed
railways) currently restrain its widespread adoption.

It should be noted that the commercialization of maglev and its com-
petitiveness are determined by economic feasibility, which in turn depends
on passenger flow along the projected route.

For maglev to become one of the modes of intercity transport, at dis-
tances of 200-300 km the cost per passenger-kilometer must be lower than
that of road transport. To replace air passenger traffic, at distances of 300—
1000 km the cost per passenger-kilometer must be lower than that of airlin-
ers.

Maglev may be suitable for large densely populated cities and ag-
glomerations, especially if they are geographically highly elongated (more
than 100 km). Before starting the design of a maglev route, a large amount
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of marketing research should be conducted, taking into account population
mobility, the level of urbanization, demographic trends, and many other fac-
tors.
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IMPLEMENTATION OF THE CLARK-WRIGHT ALGORITHM
FOR THE CONDITIONS OF MILK DELIVERY BY ROAD
TRANSPORT FOR PROCESSING

Erastova T.S., Zahorianskyi V.G.
Kremenchuk Mykhailo Ostrogradskyi National University

The Clark—Wright algorithm belongs to heuristic (approximate)
methods and is one of the most common ways to solve vehicle routing prob-
lems [1]. The essence of the method is to transition from the initial delivery
scheme along pendulum routes to an optimized scheme with circular routes.
For this purpose, the concept of “kilometer gain” is introduced, which is
achieved by combining two pendulum routes into one circular one. To de-
velop rational delivery routes, it is advisable to use the Clark—Wright meth-
od [2].

This approach involves the simultaneous solution of the problem of
routing transportation performed by a fleet of vehicles of different carrying
capacity. To perform such calculations, programs for optimizing delivery
routes have been developed based on the Clark—\Wright method.
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The purpose of the work is to optimize the transport and technologi-
cal scheme for delivering milk to a processing plant using the Clark—Wright
method.

The initial data are presented in the table 1.

Table 1
Shipment volumes by network points
Ne of point Caption of point Shipment volume, m?
1 Kammypu 4500
2 3acyms 6500
3 Ornpinana 3500
4 Baiipak 3500
5 ITepexpicToBKa 4000
6 JIunosa JlommHa 3500
7 Komsiinaens 7000
8 beneHveHKiBKa 12000
9 3iHBKIB 5000
10 Benuki CopounHiti 4500
11 IToxpoBChbKe 5500
12 [Tpumm6 4000

Using the shortest distance matrix, built based on the results of the
calculations, it is necessary to build a benefit matrix and use the Clark-
Wright algorithm to form routes, determine the benefits of each route, the
total profit, the length of the route and the volume of cargo transportation to
each point of consumption.

Let's build a benefit matrix by calculating the kilometer gain:

where dgi, doj — distance between the warehouse and wholesale points i and
j, respectively, km; dj;— distance between points i and j, km.

Having a matrix of benefits and a matrix of shortest distances be-
tween points, the problem can be solved using the Clark-Wright method.

The calculation results - the characteristics of the obtained routes are
given in the table 2.
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Table 2
Characteristics of the obtained routes

Ne Points Order | Total mile-| Mileage [Mileage uti-|Gain, km
volume,| age, km |with cargo, |lization rate
m3 km
Cx-K11-Kiz-
1 |K10-Ck 14000 286 163 0,57 308
Ck- Kl-Kg-
2 |K4-Ke-Cx 15000 229 131 0,57 257
3 |Cx-K»-Ks-Ck | 11500 266 179 0,67 26
4 |Cx-Ko-K7-Ck | 12000 120 80 0,67 26
5 |Ck-K8-Ck 12000 6 3 0,50 0

Thus, 4 ring and 1 pendulum route have been formed, during the
formation of new routes, the gain in transportation distance is 617 km.
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INTEGRATION OF DIGITAL SOLUTIONS INTO GREEN
LOGISTICS OF MARITIME TRANSPORT

Ivliieva O., Shvetsova O.
Danube Institute of the National University ‘Odessa Maritime Academy

Maritime transport is a key component of global logistics, ensuring a
significant volume of cargo transportation while simultaneously generating
substantial greenhouse gas and toxic emissions [1]. Within the framework
of the European Green Deal, the need to reduce the carbon footprint and
implement energy-efficient solutions in the maritime sector has become in-
creasingly urgent [2]. Green logistics is conceptualized as an integrated sys-
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tem that combines the use of alternative fuels, optimization of transport pro-
cesses, and digital monitoring of environmental indicators to minimize envi-
ronmental impact while maintaining economic efficiency [2].

In the maritime sector, these principles are implemented through a
set of decarbonization measures, including the application of shore power,
the use of renewable energy sources, and the deployment of digital emission
control systems [6]. The experience of leading EU ports demonstrates that
the integration of such technologies, together with real-time monitoring, en-
hances environmental performance and strengthens the competitiveness of
port infrastructure. The regulatory framework for these processes is defined
by the MARPOL Convention, in particular Annex VI, which establishes
limits on SOy, NOx, and particulate matter emissions [3].

The aim of this study is to substantiate the possibilities of applying
the Global Maritime Energy Efficiency Partnerships (GIoMEEP) methodol-
ogy for modelling ship energy consumption and assessing emissions within
maritime and port infrastructure.

In Ukraine, the transition to the concept of “green” ports is still at an
early stage; however, the sector has significant potential for environmental
modernization. Considering the recommendations of the European Sea
Ports Organisation (ESPO), EcoPorts standards, and methodological mate-
rials developed by IMO/GIOMEEP [4], a three-component model of ecolog-
ical transformation of seaports has been developed. This model integrates
technological, managerial, and digital instruments.

1. Technological component. Modernization of port infrastructure,
implementation of shore power, alternative fuels, and energy-efficient
equipment aimed at reducing direct emissions and facilitating the transition
to low-carbon technologies.

2. Managerial component. Environmental auditing, EcoPorts/PERS
certification, and the application of energy efficiency indicators (EEDI,
SEEMP, CII), which ensure the establishment of an effective environmental
management system and compliance with international standards.

3. Digital component. Implementation of port digital twins, artificial
intelligence systems, and real-time emission monitoring to improve the ac-
curacy of managerial decision-making and enhance the forecasting of envi-
ronmental risks.

The synergy of these components forms an integrated trajectory of
ecological transformation of ports, oriented toward achieving the parame-
ters of the Zero Emission Port 2050 concept and aligning with the strategic
objectives of the European Green Deal.

Despite the gradual convergence of Ukraine’s environmental policy
with European Union regulations and international IMO requirements, the
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practical implementation of green logistics principles in seaports is con-
strained by a range of regulatory and institutional barriers. A key challenge
remains the gap between declared international commitments and the actual
level of environmental modernization of port infrastructure. Although
Ukraine is a party to the MARPOL Convention and has formally imple-
mented its provisions, in particular Annex VI regulating SOy, NOx, and par-
ticulate matter emissions, practical enforcement mechanisms and incentives
for compliance in port operations remain insufficiently developed [3].

A significant limitation is the absence of mandatory real-time envi-
ronmental emission monitoring at the port level. In contrast to leading EU
ports, where digital monitoring systems are integrated into port information
platforms and used for environmental risk management, emission assess-
ment in Ukrainian ports remains largely episodic and relies on calculated or
self-reported data provided by shipowners. This prevents prompt responses
to peak environmental loads and reduces the overall effectiveness of envi-
ronmental management.

The fragmented implementation of MARPOL Annex VI provisions
is also reflected in the lack of unified methodologies for quantitative as-
sessment of port emissions adapted to national conditions. Although inter-
national tools, particularly the GIoOMEEP methodology, enable the devel-
opment of standardized emission profiles, their application in Ukraine re-
mains predominantly research-oriented rather than regulatory in nature. As
a result, environmental indicators are not fully integrated into port opera-
tional management systems or investment decision-making processes.

Another institutional challenge concerns financing the environmental
modernization of ports, particularly the deployment of shore power technol-
ogies and digital monitoring systems. The high capital intensity of such pro-
jects, limited access to green financing, and the absence of effective eco-
nomic incentives for shipowners significantly hinder their widespread im-
plementation. Under these conditions, the transition toward a green port
model requires not only technical solutions but also the development of a
comprehensive institutional policy combining regulatory instruments, fi-
nancial mechanisms, and digital control tools.

Thus, overcoming regulatory and institutional barriers is a prerequi-
site for the effective integration of digital solutions into green logistics of
maritime transport and for bringing Ukrainian ports closer to European
standards of environmental sustainability.

The identified regulatory, institutional, and methodological con-
straints necessitate the use of environmental assessment tools that combine
sufficient universality, reproducibility of results, and adaptability to limited
data availability. In this context, the application of standardized quantitative
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methodologies for port emission assessment becomes particularly relevant,
as they ensure comparability of results and scientifically grounded manage-
rial decisions even under conditions of information uncertainty. One such
tool is the Global Maritime Energy Efficiency Partnerships framework,
which is applied to model ship energy consumption and assess emissions in
port and near-port areas. Accordingly, the following section presents the
application of the GIoOMEEP methodology based on vessels calling at the
Port of Izmail.

Despite the significant potential of port digital twins as tools for en-
vironmental monitoring and decision-support, their implementation requires
careful consideration of several methodological and technological limita-
tions. One of the key factors affecting the accuracy of digital models is their
dependence on the quality and completeness of Automatic Identification
System (AIS) data, as well as commercial platforms such as MarineTraffic.
Incomplete or inaccurate AIS data, signal transmission delays, and the lack
of information on auxiliary engine operating modes may result in substan-
tial errors in estimating energy consumption and emission volumes.

An additional limitation is restricted access to detailed technical
characteristics of vessels, including actual auxiliary engine power, fuel
types and quality, load factors, and operational regimes during port stays. In
most cases, these parameters are replaced by averaged or reference values,
which reduces the individual accuracy of digital twins and necessitates the
use of scenario-based or probabilistic approaches to emission assessment.

A significant source of uncertainty also remains the emission factors
for vessels equipped with Tier 0 — | engines. Such vessels are characterized
by substantial variability in NO,, SO, and particulate matter emissions,
which complicates the proper standardization of calculations. As a result,
digital twins do not represent absolute emission values but rather interval-
based or estimated characteristics, which requires cautious interpretation of
results when formulating managerial decisions.

A separate group of risks is associated with cybersecurity issues of
port digital systems. The integration of port digital twins with port infor-
mation platforms, monitoring systems, and external data sources increases
infrastructure vulnerability to cyberattacks, unauthorized access, and ma-
nipulation of environmental indicators. In the absence of adequate protec-
tion protocols, these risks may offset the benefits of digitalization and gen-
erate additional operational threats.

Thus, port digital twins should be considered not as a universal tool
but as a component of an integrated environmental management system, the
effectiveness of which is determined by the quality of input data, the level
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of methodological standardization, and the availability of institutional
mechanisms for control and cybersecurity.

European experience confirms that the implementation of environ-
mental standards in port operations ensures a stable reduction of greenhouse
gas emissions by 25 — 30% over a ten-year period [6], making environmen-
tal modernization economically feasible due to reduced fuel consumption.
In this context, mathematical modelling plays a key role as a tool for quanti-
tative assessment of the environmental impact of shipping. The application
of such models makes it possible to establish relationships between engine
technical parameters, fuel characteristics, and operational modes, thereby
forming an analytical basis for optimizing routes, loads, and energy con-
sumption.

Within the “green port” concept, digital solutions dominate — primar-
ily port digital twins that replicate technological processes and provide real-
time emission monitoring [1], forming the basis for predictive management
of environmental risks. Standardized emission assessment is carried out us-
ing the EEDI, SEEMP, CIl, and PEI models, developed based on the Port
Emissions Toolkit within the GIOMEEP initiative, which enables consistent
comparison of environmental performance across different vessel types [5].

The methodology was tested using MarineTraffic data on vessel
movements in the Port of Izmail, which made it possible to develop indi-
vidual emission profiles and assess the local environmental impact of ves-
sels of different classes. Emission volumes were modelled using the univer-
sal GIoMEEP methodology [4], based on the calculation of pollutant mass
through engine power, load factor, emission factor, and operating time:

E,=P-LF -EE - t.

The methodology was applied to two vessels calling at the Port of
Izmail. The results showed that during 10 hours of auxiliary engine opera-
tion, the LPG tanker STAR PRIME generates approximately 2.2 tons of
CO., while the vessel WELL PRIME produces about 1.7 tons of CO.. At
the same time, NOx and SO: emissions remain significant (tens of kilo-
grams), which is associated with the technical level of Tier 0 engines and
the elevated sulphur content of the fuel.

Comparative analysis demonstrated that emission intensity is deter-
mined not so much by installed engine power as by the actual load and du-
ration of auxiliary engine operation during port stays. This indicates the
need to optimize port operations, as this phase generates the highest local
atmospheric load.
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The generalized results confirm the high effectiveness of shore pow-
er technology, which can reduce local emissions by 90 — 95%, as well as the
necessity of upgrading engines to Tier Il — 111 standards and transitioning to
low-sulphur fuels. In this context, the green port concept emerges as an in-
tegrated model combining technological, managerial, and digital solutions
to achieve carbon neutrality by 2050.

Scenario Modelling of Shore Power Implementation for the Port of
Izmail

Considering the results of the GIoOMEEP methodology application
and the identified characteristics of emission formation during vessel berth-
ing, a scenario-based approach is appropriate for assessing the potential ef-
fects of shore power implementation at the Port of Izmail. This approach
makes it possible, without additional detailed calculations, to determine in-
dicative environmental benefits depending on the level of coverage of ves-
sel calls by shore-side electricity supply.

The baseline scenario (status quo) assumes the continuation of cur-
rent practices of vessel energy supply during port stays through the opera-
tion of auxiliary diesel engines. Under this scenario, the primary local at-
mospheric load is generated within the port area, while CO2, NOy, and SO:
emissions are determined by berth time, actual engine load, and engine
technical standards. The obtained results indicate that even short-term auxil-
iary engine operation causes substantial local pollution, especially in resi-
dential areas adjacent to the port.

The partial shore power implementation scenario assumes the con-
nection of 30 — 50% of vessel calls to shore-side electricity, primarily for
vessels with berth times exceeding 4 — 6 hours or those making regular port
calls. According to estimates, this approach enables a reduction in local CO2
emissions by 40 — 50%, NOx emissions by 60 — 70%, and SO: emissions by
70 — 80% within the port area. This results in noticeable improvements in
air quality, lower concentrations of nitrogen and sulphur oxides, and re-
duced noise levels, which is particularly important for ports located in urban
areas.

The full shore power implementation scenario for vessels with berth
times exceeding 4 hours corresponds to the principles of the green port con-
cept and the strategic targets of Zero Emission Port 2050. Under this scenar-
io, the use of auxiliary engines within the port area is minimized, allowing
reductions of local CO2, NO,, and SO- emissions by 90-95%. Such a level
of reduction virtually eliminates the negative impact of ship energy systems
on air quality in the port area and creates prerequisites for integrating the
Port of Izmail into the European system of environmentally sustainable
transport corridors.
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Thus, scenario modelling confirms that phased implementation of
shore power technology is one of the most effective tools for decarbonizing
port operations. The combination of this approach with digital monitoring
systems and mathematical emission assessment methods forms a practical
basis for transitioning the Port of I1zmail to a green port model and achiev-
ing carbon neutrality targets by 2050.

Conclusions. The application of mathematical methods and digital
tools in the green logistics of maritime transport provides a scientifically
grounded basis for quantitative assessment of the environmental impact of
shipping and for supporting managerial decision-making in port operations.
The conducted study confirms that integrating the GIoMEEP methodology
with digital data sources enables the development of reproducible ship en-
ergy consumption and emission profiles even under conditions of limited
technical data availability.

The application of the GIOMEEP methodology to vessels calling at
the Port of I1zmail demonstrates its effectiveness as a tool for comparative
analysis of environmental characteristics across different vessel classes and
operational modes. It is established that the key factor shaping local pollu-
tion in port areas is not installed engine power but rather berth duration and
actual auxiliary engine load, which justifies focusing environmental
measures on the port phase of the vessel life cycle.

The results of the scenario analysis are interpreted at the strategic
level and confirm that shore power implementation should be considered
not as an isolated technical measure but as an element of an integrated port
environmental transformation model, the effectiveness of which significant-
ly increases when combined with digital monitoring systems and standard-
ized emission assessment methodologies. Such integration creates a founda-
tion for phased managerial decision-making and investment risk minimiza-
tion.

At the same time, the identified regulatory, institutional, and meth-
odological constraints indicate that the development of green ports in
Ukraine requires not only technical modernization but also the formation of
a comprehensive environmental management policy that includes monitor-
ing standardization, development of digital infrastructure, and implementa-
tion of economic incentives for shipowners and port operators.

Thus, the integration of digital solutions, mathematical modelling,
and a scenario-based approach forms a modern system for managing sus-
tainable maritime transport and enables the gradual transition of Ukrainian
ports toward the green port model in line with the strategic objectives of Ze-
ro Emission Port 2050.
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VIOCKOHAJIEHHS CTPYKTYPHA MAPIIIPYTHOI MEPEXI
MICBKOI'O HACAXKUPCBKOI'O TPAHCIIOPTY

José E., Romero V.
State University of Parand (Brazil)

IuTeHcUdiKaIlis MIOACHHUX MEPEMIlllCHh HACEJICHHS Ta 3POCTAHHS
piBHS ypOaHizarmii ¢opMyTs TOTpeOy y MOJACpHi3amii i miABUIICHHI edek-
TUBHOCTI MICBKMX MapIIPYTHHX MeEpekK. PaimioHampHa opraHizallis Mapii-
pyTiB 3a0e3medye CKOPOUYECHHS Jacy I0i3/10K, 3HH)KY€ HABaHTAXKEHHs Ha BY-
JUYHO-IOPOXKHIO 1HPPACTPYKTYpy Ta MiBUIIYE PE3yIbTATHBHICTh PO-00TH
TPaHCIIOPTHUX OIIEpPaTopiB.

[pomec onTuMizamii mependayae BH3HAYCHHS BiIMOBITHOTO KpUTE-
pito epeKTUBHOCTI, SIKUI 3aJ]a€ HANPSIM BJOCKOHAJICHHS TPAHCIOPTHOI CHUC-
TemMH. [0 TakuxX KpUTEPIiB MOXKYTh HAJISKATH:

1. CxopoueHHs yacy repecyBaHHs aCaKHPIB.

2. 3MEeHIICHHS KITbKOCTI HEOOXITHUX MEePecaIoK.

3. MiHiMi3allisi eKCIUTyaTal[ifHAX BUTPAT MEePECBI3HHUKA.

4. PiBHOMIpHUI PO3MOALT MACAXUPOIOTOKY MiX OIMHHUIIMH PyXO-
MOTO CKJIaJy.

5. I'apaHTyBaHHS TPAaHCIIOPTHOI JAOCTYITHOCTI JUIA BCiX paiOHIB Mic-
Ta.

VY3aranpHeHI pe3yJibTaTH ONTHMi3amii BiAMOBIMHO O 3a3HAYCHHUX
KpHTepiiB HaBeseHi y Tabu. 1.
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Tabmuns 1

Kpurepii ontumizanii MapmpyTHOT Mepexi Ta NPUKIAJN 3aCTOCYBaHHS

Kpurepiit [puknax mic- | [puknaau 3acro- | Pesynprar
Ta CYBaHHs
Minimizawis Bapmasa oITUMi3alisa Ma- CkopoueHHs ya-
yacy noizaku | (Ilonbmia) pLIPYTHOI Mepexi | Cy moi3nku Ha
3a JI0IIOMOT 010 12%
TransCAD
3MeHIIeHHS KuiB (Ykpai- | BUKOpHCTaHHI Onrumizaris Ma-
KUJIBKOCTI TIe- | Ha) PTV VISUM mnst | pmpyTiB MeTpoO i
pecanok aHayi3y macaxxu- | aBTOOYCIiB
POIIOTOKIB
3MeHIIeHHS Bepmin (Hi- TPAaHCHOPTHI MO- | 3MCHIIICHHSA Iy-
BUTpAT Iepe- | MEeY4nHa) neni OmoBaHHA Map-
Bi3HHKA MpyTIiB
36amancoBane | CiHramyp BIPOBA/IKEHHS InTenexkryanbHMit
3aBaHTaKEHHS IHTEJIEKTYalbHOI | PO3IMOJIiN mac-
CHCTEMH IIJIaHy- HOTOKIB
BaHHS 3 BUKOPHUC-
tanHsM Big Data
JoctynHicte | AMcrepaam MaTeMaTU4HI MO- | 3abe3medycHHs
TPaHCHOPTY (Hinepnanau) | meni moTokiB JOCTYIy y BCi
palioHu

Metoan ontuMizarii MOKYTh OyTH 3rpyIOBaHI 32 TAKUMH OCHOBHH-
MU HalpsIMaMH: KJIACHYHI X0/ (BUKOPUCTAHHI MaTeMaTUYHHUX MOJeNel
MTOTOKIB, 30KpeMa JIiHIHHOTO MPOTrpaMyBaHHS Ta TPaBiTAlIHHUX MoJeJei);
TpaHcnopTHI MozemoBanbHi komiuieken (PTV VISUM, TransCAD), sxi
JTAFOTh 3MOTY ()OPMYBATH Ta aHANI3yBaTH Pi3Hi CIICHAPil pO3BUTKY MapIIpy-
THOT Mepexi; eBPUCTUYHI MiIX0/U (3aCTOCYBaHHSI TEHETUYHUX AITOPUTMIB,
METOJly POIO YAaCTHHOK Ta IHIIMX aJTOPUTMIB MOUIYKY PIllIEHb); TEXHOJIOTIT
Big Data ta mTy4HOro iHTenekTy (IPOTHO3YyBaHHS MacCaKUPOIOTOKIB Ha
ocHoBi Janux GPS, MoGiTEHUX OnepaTopiB Ta IHIIMX MAaCUBIB IPOCTOPOBOT
iHdopmanii). OnTumiszaiis Mepexi Moxke OyTH To/IaHa y BUIIISL 3a1adi Mi-
HiMizamii:
F:ocT+BC+yP’ )

C_ BUTpATH NEPEBI3HU-

ne T — cepenwiit uac mOi3IKH macaxupis,

KiB, P _ kinbkicTs rnepecajox, o By — BaroBi koedimieHTy.
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BucnoBku. Onrumizanis MapuIpyTHOT MEpexi € KIIFOYOBHM 3aBJaH-
HSIM TPaHCNOPTHOI MoJiTHKU. HalleeKTHBHIIMMHU € KOMIUIEKCHI METOIH,
110 BPAaXOBYIOTb 1 IHTEPECH IAaCaAKHUPIB, 1 EKOHOMIKY nepeBi3HuKiB. Lludpo-
Bi3allisl Ta 3aCTOCYBaHHS TPaHCIIOPTHUX MOJEJeH MiABHUIIYIOTh TOYHICTbH
onrtumiszaiii. HeoOXiHO pO3BHBAaTH CHCTEMY MOHITOPHHIY MACaKUPOIIOTO-
KiB.
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EU TRANSPORT POLICY AND INFRASTRUCTURE: PATHWAYS
FOR UKRAINE

Kliuiev S.
Volodymyr Dahl East Ukrainian National University

The intensification of globalization, in particular European integra-
tion, processes with the participation of Ukraine determines the growing
importance of transport not only as one of the basic sectors of the national
economy, but also as an important tool of international cooperation. The fa-
vorable geographical position creates the prerequisites for the integration of
Ukraine into the world transport system and the rational use of its transit po-
tential [1].

The current situation, on the one hand, carries certain risks for the
economic security of the state, and on the other hand, stimulates the search
and implementation of large-scale infrastructure projects in the transport
sector. In particular, we are talking about the integration of Ukraine's
transport system into the Trans-European Transport Networks (TEN-T) in
accordance with international obligations regarding the formation of inter-
national transport corridors. Such corridors, which were proposed to be ad-
ditionally included in the traditional network of international transport cor-
ridors, include: the Gdansk - Odesa route (Baltic Sea - Black Sea); the
"Eurasian” transport corridor (EATC) Illichivsk (Odesa) - Poti (Batumi) -
Thilisi - Baku; as well as the alternative "Europe - Asia" corridor, connect-
ing the countries of the European Union, Ukraine, the countries of Central
Asia and China. The implementation of these initiatives will contribute to
the comprehensive development of the transport and road complex of
Ukraine [2].

Achieving these goals requires a systematic update of the state's
transport policy and further improvement of its regulatory and legal support.
Given the European vector of Ukraine's development, the mechanisms of
the European Union's transport policy, in particular in the field of the for-
mation and development of the European transport network, should serve as
a guideline for national practice.

When defining the priorities of the common transport policy, it is
necessary to take into account the general objectives of the European Union,
including the promotion of common values and the well-being of peoples,
ensuring sustainable development based on balanced economic growth and
a competitive social market economy, promoting scientific and technologi-
cal progress and improving the environment. These tasks are implemented,
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in particular, through the development of trans-European transport net-
works.

Within the framework of this policy, the European Union shall aim
to strengthen economic, social and territorial cohesion, reduce regional dis-
parities and support the regions with the least favourable development con-
ditions. At the same time, conditions shall be created for citizens, economic
operators and local communities to fully benefit from the advantages of an
area without internal borders by ensuring the interconnection and compati-
bility of national transport networks and access to them. Particular attention
shall be paid to connecting island, peripheral and inland regions with the
central areas of the Union.

To achieve these goals, a system of guidelines is being introduced
that define the priorities and directions for the development of trans-
European networks, measures are being implemented to ensure technical
compatibility and standardization, and projects of common interest are be-
ing supported, in particular through financial instruments. According to the
decision of the Court of Justice of the European Union in case C-167/73
"Commission v. France", the principles of the internal market of the Euro-
pean Union apply to all types of economic activity, including the transport
sector. One of the key objectives of European transport policy is the for-
mation of an efficient transport system capable of ensuring the economic
progress of Europe, increasing competitiveness and providing high-quality
transport services under conditions of rational use of resources [3].

The common transport policy of the European Union is therefore a
set of decisions, rules and measures adopted by the institutions, bodies and
agencies of the EU and implemented both at the level of the Union and its
Member States. It is aimed at ensuring the effective functioning of the EU
transport system and the trans-European transport networks in order to pro-
mote European values and the well-being of the population, achieve sus-
tainable development in Europe, strengthen economic, social and territorial
cohesion, and ensure the proper functioning of the internal market of the
European Union.

In accordance with Article 171 of the Treaty on the Functioning of
the European Union, the Union is empowered to facilitate the financing of
certain infrastructure projects of Member States in the field of transport, as
well as to adopt decisions on cooperation with third countries in order to
support projects of common interest and ensure the compatibility of
transport networks.

The above provisions also apply to Ukraine. The Association
Agreement between Ukraine and the European Union (Articles 367—-369)
focuses on deepening cooperation in the field of transport with the aim of
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developing sustainable transport systems, ensuring efficient and safe trans-
portation, and increasing the level of intermodality and interoperability of
transport systems. It specifically emphasizes the need to strengthen key
transport links between the territories of the Parties by forming a sustainable
national transport policy, developing a multimodal transport network inte-
grated with the Trans-European Transport Network (TEN-T), and improv-
ing infrastructure policy with a view to more clearly defining and compre-
hensively assessing infrastructure projects across different modes of
transport [4].

Cooperation between Ukraine and the EU is aimed at supporting the
structural modernization and renewal of the Ukrainian transport sector, the
gradual harmonization of national standards and transport policy with Euro-
pean ones, as well as improving conditions for the movement of passengers
and cargo and increasing transport flows between Ukraine, the European
Union and third countries in the region by eliminating administrative, tech-
nical, border and other barriers, developing the transport network and mod-
ernizing the infrastructure [5, 6].

Such cooperation covers, in particular, the formation of a sustainable
national transport policy and the development of a multimodal transport
network integrated with TEN-T. In 2017, the European Commission's deci-
sion on the geographical extension of the Trans-European Transport Net-
work to Eastern European countries gave Ukraine the opportunity to join
this network.

Transport plays a key role in the economic and social development
of Europe, and its international nature necessitates the deepening of
Ukraine's cooperation with the European Union. Such a partnership has a
mutually beneficial orientation and significant potential, as it is focused
both on the formation and effective functioning of the Trans-European
Transport Networks (TEN-T) and on the full use of Ukraine's transit oppor-
tunities. At the same time, there are significant risks of losing transit poten-
tial, which may lead to long-term negative consequences for the state, and
attracting EU support is a necessary condition for realizing the advantages
of Ukraine's advantageous geographical position, which forms the basis of
this potential.

Cooperation with Ukraine is an integral part of the European Union's
common transport policy and is aimed at achieving its strategic goals, in
particular through the development of trans-European transport networks
and the implementation of projects designed to support the modernization
and development of Ukraine's national transport system.

The EU's common transport policy encompasses the set of decisions,
rules and measures adopted by the institutions, bodies and agencies of the
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European Union and implemented at the level of the EU and its Member
States. It aims to ensure the efficient functioning of the transport system and
trans-European networks in order to support European values and the well-
being of the population, achieve sustainable development, strengthen eco-
nomic, social and territorial cohesion, and ensure the proper functioning of
the internal market of the European Union.

Currently, a regulatory framework for cooperation between Ukraine
and the EU in the transport sector has been formed, and infrastructure pro-
jects and technical assistance measures are being implemented in accord-
ance with the provisions of the Partnership and Cooperation Agreement be-
tween Ukraine and the European Union.

References:

1. Arkhypenko S, Tsvirko O. Ukrainian Rail Transport on the Way to the EU: The
Implementation of Legislation, Reforms and Prospects. Studia Sieci Uniwer-
sytetow Pogranicza. — 2025 (9). — P. 7-22.

2. Resolution of the Cabinet of Ministers of Ukraine “On Approval of the National
Transport Strategy of Ukraine for the period up to 2030 and Approval of the Op-
erational Plan of Measures for its Implementation in 2025-2027” No. 1550 of
December 27, 2024,  https://zakon.rada.gov.ua/laws/show/1550-2024-
%D0%BF#Text.

3. Resolution of the Cabinet of Ministers of Ukraine “On the Implementation of the
Association Agreement between Ukraine, on the one hand, and the European
Union, the European Atomic Energy Community and their Member States, on
the other hand” No. 1106 of October 25, 2017,
https://zakon.rada.gov.ua/laws/show/1106-2017-%D0%BF/print.

4. The Association Agreement between Ukraine, on the one hand, and the Europe-
an Union, the European Atomic Energy Community and their Member States,
on the other hand, dated 27.06.2014, revised on 25.10.2022, No. 984-01,
https://zakon.rada.gov.ua/laws/show/984_011#Text.

5. Kliuiev S. Analysis of modern transport logistics problems / S. Kliuiev, S.
Pshenychnyi // Theses of XIII international scientific and practical conference
“Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects”. — The Ministry of education and science of
Ukraine, Volodymyr Dahl East Ukrainian National University. — Severodonetsk.
—2021. — P. 29-32.

6. Kliuiev S. Implementation of information technologies in transport and digitiza-
tion of transport processes / S. Kliuiev, V. Kozhemiakina // Scientific papers of
XV international scientific and practical conference “Globalization of scientific
and educational space. Innovations of transport. Problems, experience, pro-
spects”. — The Ministry of education and science of Ukraine, VVolodymyr Dahl
East Ukrainian National University. — Kyiv. — 2023. — P. 15-18.

33

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



34

THE PRACTICAL ASPECT OF THE EU SUSTAINABLE AND
SMART MOBILITY STRATEGY

Kliuiev S.
Volodymyr Dahl East Ukrainian National University

In the context of the rapid development of modern technologies and
geopolitical transformations, sustainable development processes are gaining
special importance and are closely related to decentralization in the Europe-
an Union, the relevance of which for member states is growing every year.
Decentralization is one of the key factors in the formation of an effective
and democratic system of governance at the level of regions and local
communities. It is it that creates the necessary institutional prerequisites for
the implementation of sustainable development policies, which contributes
not only to socio-economic growth, but also to ensuring environmental sus-
tainability [1, 2].

Sustainable development policy in the EU covers a wide range of ar-
eas — from the development of renewable energy sources to the implementa-
tion of modern approaches to waste management. All these initiatives are
aimed at achieving a balance between economic development and environ-
mental protection in the interests of future generations. Based on such ap-
proaches, the European Union is forming long-term and effective regional
sustainable development policies, the experience of implementing which is
especially valuable for Ukraine in the context of European integration [3].

Research on the issues of sustainable development is relevant today
both for the further improvement of the policies of the European Union
countries and for ensuring the sustainable recovery and development of
Ukraine in the conditions of a full-scale war. At the same time, the difficult
conditions in which Ukrainian cities and regions found themselves as a re-
sult of significant destruction of infrastructure, loss of economic potential
and migration of human capital necessitate a thorough analysis of the Euro-
pean experience in the field of sustainable development. It is especially im-
portant to study its conceptual and methodological foundations in order to
adapt and implement best practices in the processes of recovery of the terri-
tories of Ukraine.

Within the European Union, the processes of sustainable regional
development are closely linked to the decentralization of power and the ex-
pansion of the powers of regional governments. Decentralization is imple-
mented at several levels, among which the regional level plays a key role.
Individual regions, in particular Catalonia in Spain or Flanders in Belgium,
are endowed with broad powers in the field of cultural policy, the use of
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their own language and decision-making on regional development issues,
which contributes to a more effective implementation of sustainable devel-
opment policies taking into account local characteristics.

The European Union's sustainable development policy aims to en-
sure a balanced combination of economic, social and environmental com-
ponents of development in the Member States. It involves the formation of
strategic priorities and objectives, as well as the achievement of sustainable
development goals that contribute to socio-economic growth, increased en-
vironmental efficiency and improved quality of life for current and future
generations [4].

The strategic goal of sustainable development policy in the EU coun-
tries is to stimulate sustainable development at all levels of governance —
global, supranational, national, regional and local. At the global level, sus-
tainable development is focused on harmonizing the socio-economic devel-
opment of member states within the global community, preserving and re-
generating the environment, as well as maintaining the balanced functioning
of the biosphere. These processes are regulated through the activities of in-
ternational organizations and intergovernmental program documents.

The supranational level covers the activities of the European Union
institutions, which shape long-term strategic development initiatives. The
leading role in this process is played by the European Commission, which
coordinates cooperation with international organizations, in particular the
Organization for Economic Cooperation and Development, the World Bank,
the Food and Agriculture Organization, the International Labor Organiza-
tion and UN programs dealing with the development of urban and rural are-
as. As a rule, it is at the supranational level that key strategic documents
with a long-term validity period are approved.

At the national level, sustainable development policy is implemented
through the achievement of relevant goals by individual member states,
where strategic planning and management are carried out by national gov-
ernments. The regional level of sustainable development is characterized by
ensuring a balance between the social, economic and environmental subsys-
tems of the region as an integral entity, managed by state and regional au-
thorities. The local level covers cities, rural areas and individual administra-
tive units, which necessitates the formation of sustainable development
management mechanisms based on regional and local strategies with the in-
volvement of local governments, business and the public in the format of a
partnership "government - business - community".

Every three years, the European Union prepares a report on the state
of economic, social and territorial cohesion. The eighth Cohesion Report,
published by the European Commission on 9 February 2022, states that over
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the next three decades, the EU's economic growth will largely depend on
the implementation of the green and digital transitions. At the same time,
these transformations, along with new opportunities, will require deep struc-
tural changes and may lead to the emergence of new regional disparities [5].

Cohesion policy is the key investment policy of the European Union
and covers all its regions with the aim of supporting employment, increas-
ing the competitiveness of businesses, stimulating economic growth, ensur-
ing sustainable development and improving the quality of life of the popula-
tion. Investments aimed at creating jobs and developing the economy are
the main instrument for achieving the objectives of the Treaty on the Func-
tioning of the EU in terms of economic, social and territorial cohesion. Co-
hesion policy is implemented through a system of specialized funds.

The European Regional Development Fund (ERDF) aims to reduce
key regional imbalances within the European Union by supporting the de-
velopment and structural transformation of lagging regions, as well as the
restructuring of declining industrial areas. The EU's cohesion policy for
2021-2027 has introduced a new cross-cutting objective 5 "A Europe closer
to citizens", which provides for support for integrated investment strategies
focused on the relevant territorial scales - cities, rural areas, metropolitan
agglomerations and functional areas, within which the population lives,
works and carries out daily mobility.

The effectiveness of the European Union's sustainable development
policy is ensured by the established institutional prerequisites, strategic
planning, systematic monitoring of indicators and the use of integrated indi-
cators to assess development dynamics. An important role in this process is
played by the program-targeted approach, which provides for rational man-
agement of sustainable development of socio-economic systems at different
levels.

The methodologies for assessing sustainable development in the EU
are constantly being updated in line with changes in the Union's policy pri-
orities and strategic guidelines. In particular, since 2021, new strategic di-
rections for sustainable development have led to the expansion of the indi-
cator system, including by introducing additional indicators to measure pro-
gress within individual Sustainable Development Goals. Particular attention
is paid to SDG 11 "Sustainable development of cities and communities", for
which a number of new indicators have been introduced in order to more
accurately assess the development of EU countries and regions [6].

Thus, the European Union has developed comprehensive methodo-
logical approaches to achieving sustainable development goals in the con-
text of decentralization. They are focused on obtaining synergistic effects
from the implementation of sustainable development policies at different
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levels of government, cover horizontal components of development and are
based on a developed system of measurement and monitoring of target indi-
cators, which is constantly being improved in accordance with the EU's in-
novation strategies. The legal, administrative and financial basis for the ef-
fective implementation of sustainable development policies in the European
Union is formed by the processes of decentralization, which have been con-
sistently developing since the mid-1980s.
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OPTIMIZATION OF INTERNATIONAL LOGISTICS PROCESSES
BASED ON GREEN LOGISTICS

Kliuiev S.
Volodymyr Dahl East Ukrainian National University

Digital technologies and e-business tools play a significant role in
the transformation of international transport in accordance with the princi-
ples of sustainable development. The use of artificial intelligence, block-
chain, the Internet of Things and cloud services makes it possible to auto-
mate logistics processes, increase the efficiency of supply chain manage-
ment and reduce negative environmental impact. Such technological solu-
tions are already being actively implemented by leading global logistics op-
erators, providing both environmental and economic benefits.

The implementation of environmentally friendly logistics strategies
will contribute to reducing the harmful impact of transport on the environ-
ment, which is consistent with modern principles of sustainable develop-
ment and international environmental initiatives.

Green logistics is increasingly established as an important direction
of the modern business environment, focused on reducing the environmen-
tal load and increasing the sustainability of transport and logistics opera-
tions in international trade. Its spread is due to the growing demands for en-
vironmental responsibility and sustainable development, as well as the de-
sire to optimize energy costs and reduce greenhouse gas emissions. One of
the key components of green logistics is the active implementation of digital
technologies and the development of e-business. Since international
transport remains one of the main sources of environmental pollution, the
application of environmentally friendly practices in this sector is extremely
important. Such initiatives include the use of environmentally friendly
modes of transport, optimization of routes to reduce fuel consumption,
modernization of infrastructure to support the principles of sustainable de-
velopment, as well as measures to reduce waste and reuse resources in sup-
ply chains [1, 2]. Automated logistics management systems increase the ef-
ficiency of ecological transport and ensure more rational use of resources.
They allow for centralized monitoring of vehicle operation, forecasting
maintenance needs, and reducing the cost of logistics operations. The com-
bination of such systems with IoT, artificial intelligence and blockchain
technologies creates the prerequisites for the formation of environmentally
responsible transport and logistics networks that minimize the negative im-
pact on the environment [3].
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The use of digital solutions within green logistics opens up wide op-
portunities for ensuring the sustainable development of international
transport. The integrated use of 10T, Big Data, artificial intelligence, block-
chain technologies and automated management systems contributes to re-
ducing the environmental burden, increasing the transparency of logistics
processes and increasing the efficiency of transportation. In the future, fur-
ther development and improvement of digital technologies will become the
basis for creating innovative approaches to the environmental optimization
of international logistics systems [4].

E-business is significantly transforming the international transporta-
tion system, increasing its efficiency, adaptability, and level of technologi-
cal sophistication. The implementation of digital solutions simplifies supply
chain management, shortens order processing times, increases delivery ac-
curacy, and optimizes logistics costs. The development of electronic plat-
forms also provides more effective coordination of transportation between
various transport market participants [5]. One of the leading trends in mod-
ern logistics is the comprehensive digitization of operations and the transi-
tion to electronic document management. The use of electronic consignment
notes (e-CMR), digital customs declarations, and automated warehouse
management systems reduces the likelihood of errors, speeds up cargo
clearance procedures, and reduces the administrative burden. At the same
time, the use of blockchain technologies ensures transparency and reliability
of logistics documentation.

Digital transport platforms, in particular Uber Freight, Convoy and
Sennder, are significantly changing approaches to freight management, au-
tomating the process of finding carriers and rationalizing route construction.
Such services provide shippers with the opportunity to quickly find availa-
ble transport, which allows reducing truck downtime and increasing the ef-
ficiency of rolling stock. Additionally, the integration of artificial intelli-
gence tools into logistics platforms contributes to demand forecasting and
more accurate planning of transport operations [6].

The global challenges of our time, in particular climate change, in-
creasing scarcity of natural resources and strengthening environmental re-
quirements, necessitate a deep transformation of international transport. In
this context, the concept of green logistics acquires strategic importance, as
it ensures a reduction in the negative impact on the environment without
losing the efficiency of transportation. At the same time, digital technolo-
gies and e-business are key factors in the modernization of logistics pro-
cesses. The integration of 10T, artificial intelligence, Big Data, blockchain
technologies and automated control systems allows for increased routing
accuracy, reduced fuel consumption and reduced CO: emissions. Digitaliza-
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tion also helps optimize freight flows and stimulates the development of en-
vironmentally friendly modes of transport, including electric trucks and hy-
drogen technologies.
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CHALLENGES AND PROSPECTS FOR THE DEVELOPMENT OF

ROAD TRANSPORT IN UKRAINE IN THE CONTEXT OF
EUROPEAN INTEGRATION

Kliuiev S., Miroshnykova M., Davydov A., Radionov V.
Volodymyr Dahl East Ukrainian National University

In 2020, the European Commission approved the European Green

Deal, a strategic initiative that aims to make Europe climate neutral by
2050. One of the key areas of this strategy is the transformation of the
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transport sector, including a 90% reduction in greenhouse gas emissions
from transport by the middle of the 21st century [1].

Ukraine is also gradually implementing environmental standards in
the transport sector. Thus, the EURO-1 — EURO-6 standards determine the
maximum permissible levels of harmful emissions in the exhaust gases of
vehicles. According to the Law of Ukraine “On Some Issues of Importation
into the Customs Territory of Ukraine and Conducting the First State Regis-
tration of Vehicles”, starting from 2016, compliance with the EURO-5
standard is mandatory for new imported cars, while used vehicles imported
into the territory of Ukraine must meet the requirements of the EURO-2
standard [2].

In the process of reforming the transport system of Ukraine in the
context of European integration, the development of transport infrastructure
by improving the quality of transport services and ensuring the accessibility
of transport networks is of priority importance. At the same time, according
to experts, one of the key restraining factors remains the insufficient amount
of investments necessary for the restoration and modernization of transport
infrastructure facilities in accordance with international and European
standards.

An important stage in Ukraine's integration into the internal market
of the European Union was the signing in 2021 of the Agreement on a
Common Aviation Area between Ukraine and the EU. The document pro-
vides for the harmonization of national legislation with European require-
ments in the areas of flight safety, air traffic management and air transporta-
tion. However, due to full-scale hostilities and the closure of airspace, the
full implementation of the provisions of the Agreement is currently compli-
cated. At the same time, Ukrainian airlines were able to base their fleet on
the territory of EU countries, which made it possible to maintain operational
activities in wartime.

The National Transport Strategy of Ukraine for the period until
2030, approved on December 27, 2024, notes that the transport sector as a
whole provides the basic needs of the population and the economy in trans-
portation in terms of volume, but does not meet the necessary quality re-
quirements. In addition, the current state of the transport system does not
fully meet the objectives of implementing Ukraine's European integration
course, which necessitates the urgent need to adapt national legislation to
the EU acquis, implement international standards and ensure their compli-
ance, fulfill international obligations, and integrate the national transport
network into the Trans-European Transport Network (TEN-T) [3].

The national transport policy of Ukraine also needs to be aligned
with the priorities of relevant European Union policies, in particular with
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the objectives of the European Green Deal in the field of transport and mo-
bility. The implementation of these tasks requires the availability of appro-
priate organizational, human and material and technical resources, as well
as effective legal regulation [4].

The National Transport Strategy of Ukraine states that as a candidate
country for membership in the European Union and in view of the pan-
European course to achieve climate neutrality, Ukraine is focused on form-
ing a sustainable and environmentally safe (“"green™) mobility and transport
system. In the context of European integration, Ukraine faces a number of
key challenges in the development of transport infrastructure, among which
the leading place is occupied by the shortage of investment resources. Other
urgent tasks include determining priorities for the modernization of the
transport industry, improving the quality of transport services and the acces-
sibility of networks, harmonizing the legislative framework with European
standards, implementing the provisions of the Agreement on a Common
Aviation Area with the EU, as well as overcoming the consequences of the
war, in particular the closure of airspace and the forced relocation of the
fleet of Ukrainian airlines abroad.

The post-war recovery of Ukraine cannot be limited solely to the re-
construction of destroyed infrastructure. It opens up a strategic opportunity
for a deep structural transformation of the national economy. The scale of
the destruction covers not only industrial facilities, transport networks and
housing stock, but also caused significant environmental damage, including
pollution of soil, water resources and atmospheric air, degradation of eco-
systems and an increase in anthropogenic pressure on the environment. To-
tal losses to the natural environment and ecological infrastructure exceed 52
billion euros, including significant losses in the forestry sector, damage to
water management facilities and the destruction of a significant part of na-
ture reserves. The disaster at the Kakhovka hydroelectric power station has
become one of the largest man-made accidents in Europe in recent decades.
In parallel, direct losses from the destruction of buildings and infrastructure
are estimated at over $176 billion, while reconstruction needs over the next
decade exceed $524 billion [5, 6].

At the same time, these challenges form a unique “window of oppor-
tunity” for the transition from fragmented and reactive reconstruction to a
proactive model of sustainable development. In this context, the concept of
“build back better” acquires special importance, which combines post-Crisis
recovery with long-term climate resilience. Refusal to reproduce pre-war re-
source-intensive and technologically outdated models opens up the oppor-
tunity for Ukraine to form a modern transport system and economy, inte-
grated into global supply chains and adapted to climate challenges.
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In contrast, traditional approaches to reconstruction, focused on the
rapid restoration of economic and social indicators by reproducing outdated
technologies, pose significant risks. In the context of the global transition to
decarbonization, such a model limits Ukraine's competitiveness and reduces
its investment attractiveness.
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INFORMATION TECHNOLOGY IN SUPPLY CHAIN
MANAGEMENT AND ITS IMPACT ON TRANSPORTATION
EFFICIENCY

Kliuiev S., Kalinin O., Kravchenko V.
Volodymyr Dahl East Ukrainian National University

The development of Ukrainian carriers is limited by a number of sys-
temic problems, including the non-compliance of rolling stock with the en-
vironmental requirements of the European Union, imperfect regulatory and
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legal regulation, and limited throughput capacity of customs and border
crossing points. Full-scale military aggression significantly exacerbated
these challenges, leading to disruption of logistics chains and the emergence
of new risks for transportation activities. At the same time, the conclusion
of a “transport visa-free regime” with the EU and Ukraine’s accession to the
NCTS system create new opportunities, which necessitates a review of tra-
ditional approaches to managing transport processes [1, 2].

From August 1, 2022, Ukraine began using electronic freight and
transport invoices, which significantly speeds up document flow during cus-
toms procedures. In parallel, full-fledged work was launched in the Europe-
an transit system NCTS, which provides the possibility of transit transporta-
tion through the territory of the European Union without the need to issue
additional transit and transport documents. This creates favourable condi-
tions for Ukrainian carriers and business entities to expand their presence in
European markets, simplifies the procedures for international cargo trans-
portation and contributes to the growth of foreign exchange earnings to the
national economy [3]. The introduction of the NCTS system allows you to
significantly reduce the time for transporting goods due to accelerated cus-
toms clearance, and also confirms the consistency of Ukraine in implement-
ing the European integration course. In combination with the status of an
authorized economic operator (AEO) and the use of customs simplifica-
tions, this system opens up additional opportunities for domestic business,
primarily in the field of cargo transportation. The main advantages of using
NCTS include: transit transportation under a single transit declaration; the
ability to deliver goods without mandatory entry to customs terminals,
which saves time and financial resources; increasing the level of transparen-
cy of transit operations both in Ukraine and in the EU countries; and intro-
ducing a new financial instrument in the transport sector — a financial guar-
antee [4, 5].

Despite the difficult socio-economic and security situation, Ukraine
maintains its orientation towards European integration and is gradually in-
tegrating into the European transport and economic space.

The effective organization of freight transportation, in particular the
management of information flows, largely depends on the use of modern in-
formation technologies. IT systems are widely used in all components of lo-
gistics, covering transport operations, customer service, warehousing, in-
ventory management, procurement, design of logistics processes and distri-
bution. Modern software solutions, in particular ERP systems, WMS (ware-
house management systems) and TMS (transport management systems),
provide comprehensive integration of all stages of the logistics chain, in-
creasing the transparency of processes and the efficiency of information
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processing [6, 7]. Their use contributes to the automation of operations, re-
ducing the impact of the human factor, optimizing transportation routes and
reducing logistics costs.

The introduction of IT solutions in the organization of international
cargo transportation provides a number of significant advantages, including
reducing the volume of warehouse stocks, minimizing errors in logistics op-
erations, reducing paper-based document flow and reducing the number of
complaints. Thanks to such systems, it becomes possible to optimize
transport routes, shorten the length of transportation, reduce customs clear-
ance time, minimize empty runs and reduce the risks of cargo damage. Ad-
ditional benefits include conducting inventory using mobile applications,
including remotely, reducing warehouse costs by increasing operational ef-
ficiency, improving the organization of work processes, and, above all, im-
proving the quality of customer service by preventing errors during order
picking.
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INTEGRATION EU “GREEN DEAL” PRINCIPLES IN UKRAINE
TRANSPORT SYSTEM INNOVATIVE DEVELOPMENT

Kliuiev S., Kyrychenko I., Miroshnykova M.
Volodymyr Dahl East Ukrainian National University

European integration is defined as one of the leading directions of
the state policy of Ukraine. Within the framework of the implementation of
this course, the state has undertaken obligations regarding the comprehen-
sive modernization of the transport system, which involves accession to rel-
evant international agreements and conventions, as well as harmonization of
national norms and standards in the transport sector with the provisions of
European legislation [1, 2].

A strong argument in favour of a green recovery is the European in-
tegration dimension. The European Green Deal sets strict requirements for
decarbonization, the development of a circular economy, and the implemen-
tation of sustainable financial instruments, mandatory for EU candidate
countries. Failure to meet these requirements complicates Ukraine's full in-
tegration into the EU internal market, limits access to significant financial
resources, in particular under the EU Ukraine Facility for 2024-2027, and
deepens the regulatory gap with the European economic space. Thus, a
green recovery is not an alternative, but a strategy without alternative, de-
termining Ukraine's ability to ensure long-term economic sustainability,
strengthen its geopolitical subjectivity, and realize its ambitions for future
membership in the European Union [3].

The European Green Deal is a comprehensive economic growth
strategy of the European Union, aimed at achieving climate neutrality by
2050 and reducing greenhouse gas emissions by at least 55% by 2030. Its
key goal is to create a low-carbon economy and transform production and
consumption models in both the EU and partner countries, among which
Ukraine occupies an important place. For Ukraine, the European Green
Deal is both a serious environmental challenge and a strategic opportunity,
opening the way to deeper integration into European economic processes
through the implementation of sustainable development principles and the
modernization of the national economy [4].

The legal framework for the implementation of the European Green
Deal is defined by the European Climate Law, which enshrines the com-
mitment to achieving climate neutrality and forms the regulatory framework
for a just transition. These benchmarks are further detailed in the “Fit for
55” legislative package, aimed at reducing greenhouse gas emissions by at
least 55% by 2030. It includes the reform of the Emissions Trading System
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(EU ETS), the introduction of a Carbon Border Adjustment Mechanism
(CBAM), as well as measures to stimulate the development of renewable
energy and the introduction of innovative technological solutions [5].

Among the instruments of the European Green Deal that are of key
importance for Ukraine, the EU ETS, CBAM and the "green" taxonomy oc-
cupy a special place. Harmonization of national policy with these mecha-
nisms is not only the fulfilment of obligations under the Association
Agreement with the European Union, but also a strategic prerequisite for in-
creasing the competitiveness of the Ukrainian transport system, upgrading
infrastructure and creating sustainable conditions for economic growth and
innovative development [6].

The European Green Deal defines the vector of deep transformation
of the transport systems of the EU countries by achieving climate neutrality,
reducing dependence on fossil energy resources and integrating "green™ fi-
nancial standards. For Ukraine as a candidate country for accession to the
EU, compliance with these parameters is not only a formal element of the
European integration process, but also a necessary condition for access to
European markets, financial resources and modern technologies. In this re-
gard, the need for a comparative analysis of the key objectives and instru-
ments of the EU with the regulatory and strategic documents in force and
implemented in Ukraine is becoming more urgent.

Adaptation of Ukrainian transport legislation to European Union
standards requires a comprehensive and consistent approach. The main are-
as of such updating include the development of new and improvement of
existing regulatory legal acts in accordance with the requirements of EU di-
rectives in the transport sector; expanding Ukraine's participation in the ac-
tivities of European transport institutions; accession to international conven-
tions, protocols and treaties; implementation of their decisions, resolutions
and recommendations; as well as the conclusion of bilateral intergovern-
mental agreements with European countries in the field of transport.

The integration of the provisions of the European Green Deal into
Ukraine's post-war recovery plan is not only a formal requirement of the
European integration course, but also a strategic necessity for the formation
of a sustainable and competitive transport system capable of ensuring the
long-term development of the state.
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INCREASING THE BRAKING EFFICIENCY OF THE MODEL
18-100 FREIGHT BOGIE THROUGH THE APPLICATION OF A
DISC BRAKE

Kovtanets M., Mogila V.
Volodymyr Dahl East Ukrainian National University, Kyiv

Railway transport is one of the modes of public transport and forms
the basis of Ukraine’s transport system. At present, Ukrzaliznytsia inte-
grates six railways: Lviv, South-Western, Southern, Donetsk,
Prydniprovska, and Odesa. It carries more than 80% of freight traffic in the
country and approximately 50% of passenger traffic. Freight railway
transport is a key component of the national economy, providing the trans-
portation of high-mass cargoes over long distances.

The most widely used running gear in freight wagons is the two-axle
bogie of model 18-100 [1]. The design of this bogie is relatively simple;
however, it is characterized by low assembly quality and the presence of
certain structural shortcomings. With the continuous increase in train oper-
ating speeds, higher requirements are imposed on braking systems.
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The model 18-100 bogie is equipped with a tread brake system fea-
turing a lever transmission and single-sided brake shoe application. The
main disadvantages of the tread brake system include:

o during braking, friction causes heating of the contact zone between
the wheel tread and the brake shoe, leading to plastic deformation of the
contacting surfaces;

o intensive wear of brake shoes and the wheelset rolling surface;

e wear-generated particles in the friction zone between the brake
shoe and the wheel are relatively large, and their movement reduces the co-
efficient of friction between the brake shoe and the wheel tread, thereby de-
creasing operational safety;

o atread brake system with single-sided application is recommended
for operating speeds up to 120 km/h, while a double-sided system is appli-
cable up to 160 km/h [2].

Therefore, in order to improve traffic safety and increase braking ef-
ficiency, this study proposes replacing the tread brake system with lever
transmission by a ventilated disc brake system with brake pads.

The bogie is the main element of a freight wagon’s running gear; it is
a pivoting structure that supports the wagon body [3]. The modernization of
the model 18-100 freight bogie involves replacing the tread brake system
with a disc brake system. For this purpose, a ventilated brake disc (2) is
press-fitted onto the wheelset axle (3) (Fig. 1).
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Fig. 1. Wheelset with a disc brake of the model 18-100 freight bogie:
1 — wheel; 2 — ventilated brake disc; 3 — axle.

[

e

49

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



During service braking, instead of the lever transmission that pressed
the brake shoe against the wheel tread (1), braking is performed by the disc
brake system, in which braking force is applied through brake pads mounted
on the bogie.

The disc brake unit (Fig. 2) consists of a housing and calliper mech-
anisms. The internal levers of the calliper mechanisms are articulated with
the brake cylinder rod and the housing via longitudinal links. The caliper
mechanisms ensure double-sided application of the brake pads to the brake
disc. When compressed air is supplied to the brake cylinder, the piston and
rod move and transmit the braking force through the longitudinal link to the
calliper mechanism, which presses the brake pads with friction linings
against the brake disc [4, 5].

Fig. 2. Disc brake unit
1 —housing; 2, 8 — lever; 3 —washer; 4, 5 — brake lining;
6 — brake shoe; 7 — tightening divider.

As a result of using a ventilated disc brake on the model 18-100 freight
bogie, the following advantages can be achieved:

o increased braking efficiency;

¢ enhanced railway traffic safety due to improved braking reliability;

e natural cooling of the friction zone provided by the ventilated
brake disc;

o improved thermal operating conditions of the brake lining;

e reduced wheel wear by replacing the friction pair «brake shoe-
wheel tread» with the friction pair «brake lining-brake disc»;

o increased service life of the brake lining;

o effective operation at train speeds of up to 160 km/h and above.
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PROSPECTS FOR THE DEVELOPMENT OF HIGH-SPEED RAIL
TRANSPORT (HSRT) IN CONTEMPORARY REALITY AND THE
FUTURE. MODERNIZATION AND CONSTRUCTION OF
INFRASTRUCTURE

Kovtanets M., Tarasov D.
Volodymyr Dahl East Ukrainian National University, Kyiv

In the current conditions of national development, the modernization
of the transport system is one of the key issues. Ukraine has a unique oppor-
tunity to move to a new level of mobility by integrating into the European
transport network. High-speed rail transport (HSRT) is not only a symbol of
technological progress, but also a strategic direction that can become a
foundation for economic growth, regional cohesion, and the post-war re-
covery of the country.

The Ministry of Infrastructure of Ukraine has already identified the
creation of a new network of railway lines of the European standard — 1435
mm gauge — as one of its priorities. This initiative provides for connecting
Kyiv with Lviv, Kharkiv, Dnipro, and Odesa via high-speed routes, which
will make it possible to cover long distances two to three times faster than at
present. The construction of new infrastructure is part of the National

51

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025


http://loko.snu.edu.ua/

52

Transport Strategy up to 2030 and an important step toward Ukraine’s inte-
gration into the Trans-European Transport Network (TEN-T) [1, 2].

The choice of the European standard gauge has deep technical and
economic justification. Worldwide, more than 60% of railway tracks have a
gauge of 1435 mm — this is the only standard that ensures the highest oper-
ating speeds (up to 350 km/h) and compatibility with European routes. By
choosing this direction, Ukraine is effectively betting on long-term integra-
tion with the EU, as the European gauge allows transport systems to be in-
terconnected without bogie changes and border delays. In the future, this
will enable direct connections between Kyiv and Warsaw, Budapest, or Vi-
enna and the creation of a unified logistics space [3].

However, the significance of this project extends far beyond the
transport sector. The construction of HSRT creates a powerful multiplier ef-
fect —a chain reaction of economic development in which investments in
one sector stimulate activity in many others. High-speed railways require
advanced materials, machinery, equipment, power supply systems, and
maintenance services. This will contribute to the development of metallur-
gy, mechanical engineering, chemical industry, energy sector, IT, transport,
and logistics. In addition, large-scale construction will involve dozens of
Ukrainian construction companies, create thousands of new jobs, and boost
demand for cement, steel, cable products, concrete, and electronics.

The impact of such investments is not limited to industry alone. De-
mand increases for educational programs for engineers, transport specialists,
and technologists; the service sector, tourism, and domestic transportation
are stimulated. Thus, every hryvnia invested in HSRT «works» for the
economy multiple times, returning in the form of new revenues, taxes, and
consumer demand.

The post-war period is a particularly opportune time for such chang-
es. A significant portion of the existing railway infrastructure has been
damaged as a result of hostilities, making it economically more reasonable
to invest not in restoring outdated sections but in creating new, modern
high-speed lines. New construction allows the immediate implementation of
advanced technologies that reduce operating costs, increase energy efficien-
cy, and enhance transport safety. At the same time, it creates attractive con-
ditions for attracting international partners and private investors through
public-private partnership models.

China, Spain, France, and Japan have already demonstrated that the
development of high-speed railways becomes a growth point for the entire
economy. In Ukraine, a similar project can serve as a driver for modernizing
transport infrastructure, strengthening economic ties between regions, re-
ducing business logistics costs, and at the same time ensuring citizen mobil-
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ity at European standards. Moreover, HSRT is a step toward «green
transport»: high-speed trains consume less energy per passenger-kilometer
than airplanes or automobiles and do not produce harmful air emissions [4,
5].

Thus, the development of high-speed rail transport is not merely an
infrastructure project, but a comprehensive strategy for the economic and
technological renewal of Ukraine. It shapes a new image of the state — mod-
ern, mobile, and European [6].

Conclusions. The construction of the 1435 mm European gauge and
the development of HSRT will provide Ukraine with a new quality of con-
nectivity between major cities, promote economic growth, create jobs, and
stimulate the development of the construction sector. The multiplier effect
of implementing this project will stimulate related industries — from metal-
lurgy to energy. Integration with the EU transport network will enable
Ukraine to occupy a strategic position in European logistics and become an
important transit hub. In the post-war period, investments in new high-speed
lines will become a powerful instrument for economic recovery and devel-
opment. This is an investment not only in infrastructure, but in the future of
an independent, progressive, and competitive Ukraine.
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IMPROVING THE UTILIZATION OF THE
ADHESIVE MASS OF A LOCOMOTIVE

Mikhailov E.
Volodymyr Dahl East Ukrainian National University

The creation of undercarriage for shunting diesel locomotives with
limited axle loads should include technical solutions that ensure the maxi-
mum possible value of the traction force realized by the diesel locomotive,
which is possible with the most complete use of the adhesion mass of such
diesel locomotives, characterized by the coefficient of utilization of its ad-
hesion mass (hereinafter - CUAM).

The operating conditions of shunting locomotives differ significantly
from the operating conditions of mainline locomotives, and the technical
requirements for these locomotives are also different [1]. When performing
shunting movements, locomotives operate mainly in unsteady modes. To
start trains from a standstill and accelerate them, a large adhesion mass and
significant traction forces are required, which are realized briefly during ac-
celeration.

The adhesion mass determines the traction, braking and economic
characteristics of a shunting locomotive. So, for example, since the braking
of the train when performing shunting movements is carried out only by the
braking means of the locomotive, the braking distance and duration of brak-
ing are shorter, the greater the adhesion mass and the degree of its use [1, 2,
3].

The development of traction force by a locomotive lead to the un-
loading of some wheel pairs while overloading others. In other words, the
weight of the locomotive is redistributed between his wheel pairs. By im-
plementing a vertical connection between the locomotive bogies due to the
vertical reactions of the elastic components, the specified redistribution of
weight between the wheel pairs can be avoided. The same applies to the use
of inclined rods in the undercarriage section of a locomotive [3].

According to the authors, insufficient attention is paid to research on
the use of the adhesion mass of locomotives. Most of the works examines
the traction qualities of locomotives with traditional undercarriage designs.
Similar studies for locomotives with devices for redistributing loads along
the supports of the second stage of spring suspension have practically not
been carried out previously.

The purpose of this work is to determine the influence of the redis-
tribution of vertical loads along the supports of the second stage of the
spring suspension of a six-axle locomotive on its traction qualities.
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To carry out the research, a mathematical model for the implementa-
tion of traction force by a locomotive was developed, which is a system of
algebraic equations. These equations describe the conditions of equilibrium
of the undercarriage elements in the longitudinal vertical plane under the ac-
tion of the corresponding forces and moments on them during the realiza-
tion of the traction force.

The elements of theundercarriage are represented by absolutely rigid
bodies connected by elastic connections with given characteristics, which
model the body, two three-axle bogies, six wheel pairs and traction electric
motors. The body rests on each of the bogies through four supports of the
second stage of spring suspension. The suspension of traction electric mo-
tors is support-axial. The main geometric, rigidity and weight parameters of
the considered undercarriage options correspond to the parameters of the
undercarriage of one section of the 2TE116 diesel locomotive.

The features of using the adgesion mass for the design options for
the locomotive undercarriage shown in table 1 were considered.

Table 1
Options for locomotive undercarriage schemes
Ne 1st bogie 2st bogie Designations
O —wheelpair;
— . — — . — -
0 :—D::E:—D: :D—:;::D—: === —bogie frame
00 (O with supports;
o - traction motor;
Vu A Ve A m - pivot assembly;
1 ======== ========c V¥ A —redistribution devices
O" 0" O 07070 loads on body supports
on bogies

The design of these devices can be quite varied. One of the options is
adjustable air springs built into the supports of the second stage of the
spring suspension of the locomotive.

The systems of equations were solved on a personal computer using
the MATHCAD mathematical package.

In Fig. 1, 2 present the results of calculating the change in the
CUAM for the vehicle wheel pairs (#i) depending on the value of the coef-
ficient of adhesion between the wheels and the rails (fc = 0...0,4) and the
values of additional forces (di) exerted on the vehicle wheel pairs when the
locomotive realisation traction force for the basic version of the undercar-
riage of a six-axle diesel locomotive.

In Fig. 3...6 present the results of calculating the same characteristics
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of the use of the adhesion mass during a stepwise redistribution of loads
along the supports of the second stage of the undercarriage’s spring suspen-
sion. The front along the bogie supports were additionally loaded with force
AR | the rear along the bogie supports were unloaded by the same amount
AR
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So, in Fig. 3,4 - AR=50kN, in Fig. 5, 6 - AR=100 kN.

Graphs of changes in the calculated indicators of the CUAM depend-
ing on the realized traction force for 1...6 wheel pairs of the locomotive in
the figures are designated #:...xs, respectively.

Undercarriage option 0 — basic (standard version of the crew of a six-
axle locomotive).

Undercarriage option 1 is characterized by the use of devices for re-
distributing loads along the body supports to the bogies.

The graphs of changes in additional forces exerted on the locomo-
tive’s wheel pairs when it realisation traction forces are designated di...ds.,
respectively.

As a result of the analysis and comparison of the obtained calcula-
tion results, the following can be noted. CUAM of the base undercarriage of
a diesel locomotive (var.0, AR= 0 kN) with the adhesion coefficient be-
tween wheels and rails fx = 0.33 is 0.835, which coincides with the data of
theoretical and experimental studies [2] and confirms the adequacy of the
developed mathematical model.

CUAM of a diesel locomotive with the use of additional devices in
the undercarriage, which makes it possible to redistribute vertical loads
from the body along the supports of the second stage of spring suspension
(var.1, AR=50 and 100 kN) increases noticeably and amounts to 0.87 and
0.91, respectively, at fk =0.33.

At the same time, additional forces in the spring suspension, which
unload the limiting first wheel pair when implementing traction force (fk =
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0.33), are reduced from 38 to 22 kN. The first wheel pair remains the limit-
ing one in terms of traction.

It should be noted that the use of additional devaises in the second
stage of spring suspension should certainly affect the dynamic qualities of
the crew. However, taking into account the low speeds when performing
maneuvers [1], the impact of such load redistribution on the dynamic per-
formance of the locomotive will be minimal.

Conclusions. When developing the undercarriage of a shunting lo-
comotive, it is advisable to provide for the use of technical solutions that al-
low the most complete use of its adhesive mass.

One of such technical solutions may be the use of devices that allow
redistributing vertical loads from the locomotive body between the supports
of the second stage of spring suspension, for example, through the use of
adjustable air springs.

Comparative calculations on a mathematical model of the coefficient
of use of the adhesion mass for two versions of the carriages: the basic one
and with the use of additional loading devices in the second stage of spring
suspension, confirm the fundamental effectiveness of using such technical
solutions to improve the use of the adhesion mass of a six-axle shunting
diesel locomotive.
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IMPLEMENTATION OF CROSS-DOCKING TO IMPROVE CARGO
FLOW MANAGEMENT TECHNOLOGIES

Mikhailov E.V., Zubenko E.V.
Volodymyr Dahl East Ukrainian National University

One of the key ways to increase the efficiency of transport and logis-
tics processes is the introduction of innovative technologies for managing
cargo flows. Among them, cross-docking technology occupies a special
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place, which involves the transshipment of cargo without intermediate stor-
age in a warehouse [1]. The use of this approach allows you to reduce cargo
processing time, minimize warehouse infrastructure costs, and increase co-
ordination between different modes of transport [2].

Cross-docking is a logistics technology in which cargo is immediate-
ly transferred to the means of departure upon arrival without a long-term
storage stage. This organization is an intermediate link between the classic
warehouse model and integrated systems of continuous material flow [1].

The main goal of cross-docking is to minimize the time between the
arrival of goods at the terminal and their shipment to the end consumer. On
average, this period lasts from 4 to 24 hours, which significantly shortens
the logistics cycle compared to traditional schemes, where processing can
take several days.

The effectiveness of the technology is ensured by a number of prin-
ciples:

* Flow - ensuring continuous movement of goods without accumula-
tions and stops.

* Synchronization - coordination of the arrival and departure of vehi-
cles using planning systems (TMS, WMS, ERP).

* Transparency of information processes - full tracking of cargo
movement through a single digital database.

» Adaptability - the ability to quickly switch to a more intensive
mode of operation when the load increases.

* Integration - coordination of actions of all participants in the logis-
tics chain: suppliers, carriers, terminal operators and customers.

Practical implementation of these principles can allow:

* reduce warehousing costs by 30-40%;

* reduce cargo handling time by 3-5 times;

* reduce inventories in the supply chain by 25-35%;

« increase the speed of rolling stock turnover by up to 20%.

Cross-docking also provides flexible flow management - both
through the consolidation of cargo from different suppliers for one consum-
er, and through the division of a large batch into several directions. This op-
timizes routes, reduces empty runs and ensures regular deliveries.

In rail transport, cross-docking technology can be implemented on
the basis of logistics parks or freight stations, where containers are quickly
transshipped between different means of transport. An example of success-
ful implementation is the European Terminal in Duisburg (Germany), where
an automated system of continuous cross-docking operates. Similar solu-
tions should be implemented in transport hubs of Ukraine - Kovel, Lviv,
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Dnipro, Odessa - taking into account their transit potential and integration
into TEN-T corridors [3].

Therefore, cross-docking should be considered not only as a method
of warehouse optimization, but as an element of an integrated logistics sys-
tem that increases transport interoperability and the efficiency of rail trans-
portation.

Railway interoperability is a key condition for the integration of
Ukraine's transport system into the pan-European space. Interoperability is
understood as the ability of different transport systems, infrastructures and
technical means to function in a coordinated manner, ensuring the unhin-
dered movement of goods across state borders without duplication of docu-
ments and additional reloading [4].

For Ukraine, this problem is particularly relevant due to the differ-
ence in track standards (1520 mm versus 1435 mm in the EU), different
technical load standards, dimensions, requirements for certification and sig-
nalling systems.

Because of this, cargo flows crossing the Ukrainian-European border
require additional operations - reloading, rearrangement of wagons or reor-
ganization of warehouses. In such conditions, cross-docking can significant-
ly reduce the cost of time and resources when switching between transport
systems of different standards. This technology allows you to quickly reload
cargo from European-style wagons to Ukrainian or road transport without
storage. In container transportation, this is implemented through modular
terminals with automated flow control, which are already being implement-
ed at the Mostyska—Medica, Chop—Zachony, Jagodin—Dorohusk nodes.
Such nodes form the basis for accelerated routes to the ports of Gdansk,
Gdynia, Konstanz and Odessa.

An important factor is the unification of transport units according to
ISO 668 standards, which ensures the interchangeability of containers and
platforms. Within the framework of multimodal cross-docking, this means
that cargo can be transferred between modes of transport without unloading
and warehousing.

Organizational and technological advantages of implementing cross-
docking:

* reduction of rolling stock downtime by 20-25%;

« increase in the efficiency of wagon use;

* reduction of administrative barriers through the digitalization of
documents (e-CIM/SMGS));

* harmonization of railway operations thanks to uniform European
management standards (TAF TSI, TEN-T).
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The combination of cross-docking with the development of TEN-T
transport corridors creates the prerequisites for the formation of a single
network of multimodal logistics centers, which will allow Ukraine to be-
come the eastern logistics hub of Europe.

The key factor in the success of cross-docking operations is the in-
formation interaction of all participants in the logistics process.

Information and management systems (IMS) provide data exchange
between terminal operators, railway dispatchers and transport companies.

This ensures real-time control, monitoring of the location of cargo
and the creation of a single logistics database that meets the requirements of
TSI (EU technical specifications).

Conclusions.

1. Cross-docking technology is an effective tool for optimizing logis-
tics processes and increasing transportation speed.

2. For Ukrainian railway transport, the introduction of cross-docking
opens up prospects for integration into the European TEN-T transport net-
work.

3. The priority area of development is the creation of a network of
multimodal terminals with a high level of digitalization and standardization
of container operations.

4. The use of unified information protocols will ensure the interoper-
ability of the transport systems of Ukraine and the European Union.
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IMPROVING RAILWAY INTEROPERABILITY THROUGH
THE USE OF ENLARGED CARGO UNITS

Mykhailov Ye.V., Dubas O.M.
Volodymyr Dahl East Ukrainian National University

Standardizing the dimensions of enlarged cargo units (ECU) is one
of the key factors in ensuring the technical interoperability of railway
transport within a unified European transport area. The unification of cargo
module dimensions ensures the compatibility of rolling stock with the infra-
structure of different countries and supports the development of an integrat-
ed logistics network in which wagons and platforms can operate on routes
with varying track gauge standards [1].

At the same time, improving organizational interoperability in mul-
timodal transport remains essential, as it requires aligning border-control
and customs procedures with the technical parameters of cargo units.

The use of enlarged cargo units (ECU) - ISO containers, swap bod-
ies, semi-trailers, and transport packages-makes it possible to significantly
reduce cargo border-crossing time and administrative costs [2].

Due to standardized dimensions and securing points, customs and
border authorities can apply unified inspection methods: non-intrusive
checks, X-ray scanning, container sealing, and electronic data exchange.
This greatly increases the throughput of control points and minimizes the
risk of delays in international supply chains [3].

Standardization of enlarged cargo units facilitates the implementa-
tion of modern pre-arrival and pre-declaration information systems that en-
able customs authorities to receive cargo data before its actual arrival.

In particular, the use of 1SO containers equipped with RFID seals al-
lows automatic cargo identification and data reading without opening the
container, reducing inspection time by 30-40%.

In current Ukrainian customs practice, physical inspection or un-
packing of a significant share of cargo is still frequently required, leading to
queues and delays at border crossing points. The introduction of standard-
ized ECUs into transport and logistics systems makes it possible to:

« reduce the share of manual inspections;

« accelerate the passage of trains through control points;

* unify documentation and electronic data exchange (including with-
in the Single Window system).

Thus, organizational interoperability is ensured not only through the
technical unification of cargo units but also through the integration of logis-
tics and control procedures into a single digital environment.
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According to European Commission studies, the use of multimodal
containers in EU member states makes it possible to reduce customs control
time to 2—3 hours per train instead of 8-10 hours under traditional methods.

In Ukraine, initial pilot projects involving ECUs on routes to the EU
(Lviv—Przemysl, Chop—Kosice) demonstrated a 25-35% reduction in border
dwell time. This increases throughput capacity, reduces operators’ costs, and
strengthens the stability of logistics chains.

For the full-scale implementation of the advantages offered by en-
larged cargo units in border and customs control processes, the following
measures must be carried out:

* Introduction of electronic cargo unit identification - the use of
RFID seals, QR codes, and electronic tags that enable automated registra-
tion and the transmission of data to customs authorities before the train ar-
rives.

* Unification of cargo inspection procedures - the development of
common standards for ISO containers, swap bodies, semi-trailers, and
transport packages, minimizing physical inspection time and reducing staff
workload.

* Integration of customs and railway information systems - ensuring
real-time data exchange between Ukrzaliznytsia, customs authorities, and
logistics companies for pre-inspection and efficient train movement plan-
ning.

* Modernization of border infrastructure - establishing specialized
terminal zones for containers, platforms with swap bodies, and transport
package preparation areas for inspection.

* Personnel training and regulatory adaptation - developing training
programs for customs officers and railway operators on handling standard-
ized ECUs and electronic tracking systems.

Implementing these measures will increase the level of organization-
al interoperability, reduce border dwell time, optimize logistics costs, and
support the integration of Ukraine’s railway system into the European mul-
timodal networks.

Conclusions. In current Ukrainian customs practice, physical inspec-
tion or unpacking of a considerable share of cargo is still common, causing
queues and delays at border checkpoints.

The use of enlarged cargo units demonstrates high efficiency in bor-
der and customs control due to the standardization of cargo parameters and
the unification of inspection procedures.

Employing ISO containers, swap bodies, and transport packages in
transport operations enables non-intrusive inspections, increasing the
throughput of control points by 25-40%.
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Achieving full organizational interoperability is possible only when
technical standardization of cargo units is combined with the digitalization
of customs and logistics processes.
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PROSPECTS FOR THE DEVELOPMENT OF INNOVATIVE
HIGH-SPEED TRANSPORT SYSTEMS

Neverov D.M., Mikhailov E.V.2
INational Transport University
2/olodymyr Dahl East Ukrainian National University

The relevance of the study is determined by the need to develop
high-speed transport systems to meet the demands of passenger transporta-
tion in large urban agglomerations.

The aim of the paper is to analyze the advantages, disadvantages,
and prospects for the development of high-speed passenger transport sys-
tems.

Increasing the speed of passenger transportation is an urgent task for
many urban agglomerations. Further expansion of metro networks, the
commissioning of additional diametrical lines, and other projects are capa-
ble of providing a high level of transport accessibility for city residents and
adjacent territories. However, these high-speed public transport systems do
not ensure sufficient travel speed in suburban—urban connections. The aver-
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age travel time for distances exceeding 20 km may exceed 60 minutes, in-
cluding transfers. A comprehensive approach to solving this problem should
involve the development of innovative high-speed transport systems capable
of significantly reducing the time costs of daily travel between megacities
and large cities of neighboring regions.

For servicing urban agglomerations, it appears expedient to develop
high-speed transport systems in which rolling stock moves inside an isolat-
ed tunnel- or tube-type structure [1]. Such structures are easier to integrate
into the architectural and urban-planning solutions of future cities. Howev-
er, to date there is no unambiguous understanding of how the movement of
rolling stock inside a tube-based transport system should be organized.

As is known, train motion inside an isolated “tube” is accompanied
by high energy losses due to non-productive work associated with overcom-
ing aerodynamic drag formed on the frontal and rear surfaces of the rolling
stock. Therefore, various technical solutions are being developed to reduce
such losses and, consequently, to increase the speed capabilities and energy
efficiency of tube-type transport systems. The most well-known solutions
are vacuum ultra-high-speed transport systems (UHSTS) with sealed
guideways, from which the air creating resistance to vehicle motion in an
isolated space is evacuated using compressor units [2, 3].

At present, significant progress in the development of UHSTS has
been achieved by the American companies Hyperloop TT and Virgin Hy-
perloop. Hyperloop TT was one of the first in the world to engage in the in-
dustrial-scale development of UHSTS - from research to prototype testing.
Currently, Hyperloop TT is designing a ground-based vacuum high-speed
tube system with an external diameter of 4 meters. The passenger capsule
accommodates up to 50 passengers, with a design speed of up to 1,200
km/h. Magnetic levitation technology is planned to be used for capsule pro-
pulsion. Virgin Hyperloop is also developing tunnel- and tube-type struc-
tures. In 2020, the company reported successful testing of this transport
concept. During the tests, a prototype high-speed vacuum train with passen-
gers on board reached a speed of 172 km/h. The company plans to imple-
ment ultra-high-speed systems worldwide. For example, in Saudi Arabia,
the travel time on a UHSTS route from Riyadh to Jeddah (900 km) is ex-
pected to be about one hour.

However, such transport systems have a number of disadvantages:
they require significant capital investment for construction; safety must be
ensured under low-pressure conditions; there are high costs associated with
pipeline maintenance, and others. To reduce aerodynamic drag in an air en-
vironment, an innovative method is proposed, based on the theoretical prin-
ciples of tube-type transport systems and the results of a comparative analy-
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sis of tube systems with different degrees of air evacuation. At the same
time, known methods of redistributing residual air volumes in the pipeline
proposed in the Hyperloop and TransPod systems were taken into account.

To reduce the aerodynamic drag force acting on the train, it is pro-
posed to implement forced air exchange, which provides synchronous and
balanced redistribution of air masses from the front part to the rear part of
the pipeline relative to the direction of rolling stock movement. This is
achieved using an external air-exchange system consisting of air ducts,
compressor units, valves, and an air accumulator. The external air-exchange
process is carried out only during train motion; no preliminary evacuation
of air is required for vehicle movement. The operating parameters of the air-
exchange system are regulated based on gas-dynamic models, taking into
account the vehicle speed, its position within the tube, and the design fea-
tures of the tunnel and rolling stock. The vehicle speed along each segment
of the high-speed section is regulated depending on the actual performance
of the air-exchange system components. Train operation in a tube with nor-
mal atmospheric pressure in the internal cavity ensures safe conditions for
the transportation of passengers and cargo [3].

The main advantages of the proposed innovative system compared to
similar UHSTS are as follows:

o the design solution does not require creating a vacuum in the tube
to reduce aerodynamic drag, as is done in vacuum-based analogues (e.g.,
Hyperloop);

e vehicle operation under normal atmospheric air pressure inside
the tube eliminates technogenic risks inherent in vacuum structures;

o the air-exchange process is automatically regulated taking into
account the vehicle speed and its position in the tube;

o the vehicle speed along each segment of the high-speed section is
regulated depending on the actual performance of the air-exchange system
components;

e no significant investment is required for the construction and op-
eration of guide tubes that are not subject to large pressure differentials.

Conclusion. At present, an understanding is being formed of the ne-
cessity to create high-speed transport systems in urban agglomerations, and
the required intellectual, industrial, and investment resources are available
for the implementation of such projects. Approximate baseline characteris-
tics of a UHSTS route network for urban agglomerations include an average
section length of about 50 km and a total length of radial routes averaging
up to 250 km.
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RESILIENT NAVIGATION FOR URBAN TRANSPORT UNDER
GNSS DEGRADATION

Ocheiev le., Kliuiev S.
Volodymyr Dahl East Ukrainian National University

One of the key challenges in transport navigation is ensuring stable
and accurate positioning when Global Positioning System (GPS) signals are
unavailable or unreliable. This issue represents one of the most critical
technical problems in the operation of autonomous vehicles and robotic sys-
tems and is becoming increasingly important as vehicles are required to
function in environments with limited or no access to satellite navigation.
The loss or degradation of GPS signals may result from several factors, in-
cluding:

— natural barriers such as dense vegetation, mountainous areas, and
urban infrastructure;

— man-made interference, including electromagnetic disturbances
from industrial facilities;

— operational constraints in enclosed or underground environments;

— deliberate signal disruption through the use of electronic warfare or
jamming equipment.

The mathematical foundations of vehicle navigation and control sys-
tems rely on fields such as nonlinear optimization, graph theory, and proba-
bilistic modeling. In particular, graph-based optimization methods form the
core of Simultaneous Localization and Mapping (SLAM) systems, enabling
efficient estimation of vehicle trajectories and environmental structures [1,
2].
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Nonlinear optimization techniques are essential for addressing the
complex and nonlinear relationships inherent in real-world navigation tasks,
while graph theory offers a powerful framework for modeling spatial rela-
tionships between vehicle poses and environmental landmarks. The com-
bined use of these mathematical approaches enhances the robustness and
accuracy of navigation algorithms and supports the development of ad-
vanced vehicle systems capable of operating in complex and dynamic en-
vironments. Among the most promising solutions to GPS-denied naviga-
tion, the following approaches can be highlighted:

— inertial navigation systems with drift compensation mechanisms;

— visual odometry methods based on computer vision techniques;

— LiDAR-based systems for three-dimensional environmental map-
ping and distance measurement;

— radio-frequency positioning technologies utilizing ground-based
beacons.

Each of these approaches has inherent strengths and limitations,
making their integrated application necessary to achieve reliable and accu-
rate navigation in the absence of GPS signals.

The growing demand for autonomous vehicles capable of operating
in challenging conditions without human involvement further necessitates
the integration of several core subsystems, including:

— navigation and motion control systems that ensure precise posi-
tioning and maneuver execution;

— SLAM algorithms that enable simultaneous environment mapping
and self-localization;

— artificial intelligence—based decision-making systems designed to
accomplish mission-specific objectives and adapt to changing environmen-
tal conditions [3, 4].

Depending on the strategies used for environmental perception and
the availability of prior information, visual localization and mapping sys-
tems employed in GPS-denied environments can be broadly classified into
three categories: non-map-based systems, map-building systems, and map-
assisted localization systems. These approaches are particularly critical in
scenarios where conventional GPS-based navigation is ineffective due to
signal interference, jamming, or degradation.

Here is a paraphrased version that preserves the academic tone and
technical accuracy:

In environments with restricted or unavailable GPS signals, map-free
navigation systems become critically important, enabling vehicles to oper-
ate using real-time sensory information. Rather than relying on pre-existing
maps, these systems continuously perceive the surroundings and extract dis-
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tinctive environmental features to support navigation. Among the most
widely applied approaches in mapless navigation are optical flow—based
techniques and object tracking methods, each characterized by specific
strengths and limitations.

Optical flow approaches are generally classified into two categories:
global methods, originally introduced in [5], and local methods, further ex-
plored in [6]. An innovative bio-inspired navigation strategy presented in
[7] draws on the principles of the visual perception system of bees. This
meth-od employs a stereo camera setup to estimate optical flow relative to
sur-rounding objects. The navigation strategy is based on comparing flow
ve-locities captured by the two cameras: equal velocities indicate straight-
line motion, whereas differences trigger trajectory adjustments. However,
the performance of this approach significantly deteriorates in environments
with poor texture diversity. Despite this drawback, the study provided a
foundation for subsequent advancements in optical flow analysis, particu-
larly in object detection and tracking applications. Notably, recent devel-
opments have addressed some of these limitations. For instance, the meth-
od described in [8] utilizes optical flow to identify scene changes and envi-
ronmental dynamics, while its integration with inertial measurement units
(IMUs) substantially enhances vehicle maneuverability.

Another promising research direction in map-free navigation in-
volves visual feature tracking. This approach focuses on detecting and fol-
lowing invariant environmental features such as corners, edges, and other
distinctive structures. By monitoring the relative displacement of these fea-
tures across consecutive image frames, a vehicle can accurately estimate its
motion and position [9]. A major advantage of feature-based tracking lies in
its robustness, as previously identified landmarks can be re-detected from
different viewpoints, distances, and under varying illumination condi-tions,
making this method well suited for reliable navigation in diverse envi-
ronments. Furthermore, combining visual landmark recognition with fuzzy
logic has been proposed as a means of improving the adaptability and resil-
ience of navigation systems [10].

Cartographic navigation systems also play a significant role in au-
tonomous vehicle operation under GPS-denied conditions. These systems
utilize predefined spatial representations, or maps, to support localization,
path planning, and obstacle avoidance. Two principal map representations
are commonly employed: tree-based maps and occupancy grid maps. De-
pending on the application, such maps may range from highly detailed
three-dimensional models of the environment to simplified abstractions that
capture essential spatial relationships among environmental objects.
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Beyond progress in SLAM techniques, contemporary studies in-
creasingly emphasize the fusion of heterogeneous data sources, including
inertial measurement units (IMUSs), ultrasonic sensors, and advanced com-
puter vision methods. When integrated with visual information, these sen-
sors significantly enhance a vehicle’s ability to navigate challenging envi-
ronments even in the absence of GPS. At the same time, advances in real-
time data processing have strengthened system performance, enabling the
rapid handling of large data volumes with minimal decision latency, which
is essential for ensuring both driving safety and operational efficiency.

Conclusions. When GPS signals are unavailable, vehicle navigation
relies on alternative approaches that can be broadly classified into three cat-
egories: mapless systems, map-based systems, and systems that utilize pre-
stored maps. Each category has distinct strengths and limitations. Map-less
approaches depend solely on real-time sensor inputs, enabling immedi-ate
obstacle avoidance and dynamic route adjustments; however, their ef-
fectiveness decreases in complex or large-scale environments due to the ab-
sence of long-term environmental context. Map-based systems leverage ex-
isting maps to achieve efficient navigation with lower computational de-
mands, but their reliability is constrained by the accuracy and completeness
of the map data, particularly in dynamic or unfamiliar settings. Mapping
approaches, including those built on VSLAM technologies, combine navi-
gation with simultaneous map construction and updating, providing greater
adaptability and robustness in complex environments.
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LOGISTIC APPROACHES AND MODERN TECHNOLOGIES
IN ROAD TRANSPORT MANAGEMENT

Semenov S., Deledyvka B., Pastuh O., Postnyh O.
Volodymyr Dahl East Ukrainian National University

In the context of the global expansion of integration processes and
the deepening of international economic and trade relations, the effective
organization of transport operations is becoming increasingly important.
Modern market conditions impose new requirements on the road transport
sector, as ensuring an adequate level of service includes not only the plan-
ning, execution, and control of transport operations but also the ability of an
enterprise to respond flexibly to market fluctuations. Therefore, special at-
tention must be given to the implementation of advanced management ap-
proaches within motor transport enterprises, including the modernization of
management mechanisms, the optimization of internal business processes,
and the improvement of resource utilization efficiency.

Under such circumstances, it becomes necessary to search for new
organizational and economic solutions aimed at enhancing operational per-
formance. The introduction of modern management technologies makes it
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possible not only to improve the quality of transport services but also to en-
sure the enterprise’s adaptability to dynamic market requirements. Especial-
ly important is the adoption of Intelligent Transportation Systems (ITS),
whose effectiveness in road freight logistics has been demonstrated in nu-
merous studies [1]. This is critically relevant in a highly competitive envi-
ronment and amid increasingly complex logistics chains that require
transport companies to maintain a high degree of adaptability and strategic
flexibility.

Considering the need to preserve competitiveness and ensure stable
operations under conditions of economic instability—including the
post-pandemic changes triggered by COVID-19—motor transport enterpris-
es must actively revise their operational strategies. They must respond
promptly to fluctuations in demand, analyze the market environment, identi-
fy new opportunities for expanding their presence, and form long-term
competitive advantages.

This involves not only continuous improvement of the range of
transport and logistics services but also a deeper analysis of customer inter-
action, the optimization of service policies, and the implementation of
mechanisms that enable rapid adaptation to changing customer preferences.

At the current stage of market development, the application of a lo-
gistics-based approach in road transport operations is becoming increasingly
significant. One of its key features is the consideration of a motor transport
enterprise and its partners as a single integrated economic system in which
all processes are interconnected and aimed at achieving a common goal-
maximizing customer satisfaction. This approach aligns with the concepts
of integrated logistics management outlined in the works of Martin Christo-
pher [4].

Managing such a system requires the establishment of a unified lo-
gistics center that coordinates the activities of all departments and ensures
synchronized actions across different elements of the transport process. A
major advantage of the logistics approach is its ability to provide a holistic
view of resource flows, ensure optimal allocation of material and labor re-
sources, eliminate duplication of functions, and minimize non-productive
operations.

At the same time, the implementation of a logistics-based approach
is complicated by the organizational complexity of motor transport enter-
prises operating under uncertainty, varying risks, and rapidly changing ex-
ternal factors. These challenges are well-documented in the works of Crain-
ic and Laporte, who explore fleet management and road transport logistics
systems in detail [5].
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To gain a more comprehensive understanding of the potential of lo-
gistics-oriented organization, it is useful to examine international experi-
ence. In the United States, systems of continuous vehicle operation have
been developed, where tractors with large semi-trailers serve not only as
transport units but also as mobile storage platforms. These practices corre-
spond to global trends in digitalization and the development of Transporta-
tion Management Systems (TMS), which support integrated and highly co-
ordinated road transport processes [3].

The experience of European countries and the United States con-
firms that transit-oriented logistics companies play a significant role in na-
tional economic systems. Norway prioritizes the development of intermodal
transportation and the modernization of logistics infrastructure, including
terminals and storage areas for handling containerized cargo. Finland focus-
es on ensuring reliable international transport routes and maintaining the
competitiveness of its national logistics system.

The logistics system of Toyota, based on the Just-in-Time philoso-
phy and such elements as Kaizen, Kanban, Jidoka, and Genchi Genbutsu, is
particularly noteworthy. Current trends in the digitalization of logistics and
their implementation in the automotive transport sector are regularly high-
lighted in Automotive Logistics industry reports [6].

An analysis of the operation of Ukrainian motor transport enterprises
shows that the logistics-based approach has significant potential. However,
its implementation is impeded by imbalances in intermodal flows, low
competitiveness of national carriers, high fleet wear, and insufficient infra-
structure development.

In modern conditions, information support for logistics processes is
becoming especially important. Logistics Information Systems (LIS) facili-
tate the integration of data flows, the automation of operational processes,
and the improvement of managerial decision-making, as confirmed by re-
search in the field of digital logistics [2].

The rapid development of IT technologies enables the adoption of
software solutions capable of significantly enhancing logistics efficiency,
reducing operational costs, and improving service quality. The automation
of logistics processes particularly through modern Transportation Manage-
ment Systems supports integrated supply-chain coordination and enhances
operational performance [3].

Comprehensive digital representation of logistics processes within
information systems allows enterprises to make well-grounded decisions
quickly and form sustainable competitive advantages in the road transport
services market.
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FEATURES OF THE USE OF INFORMATION TECHNOLOGIES
IN FREIGHT FORWARDING SERVICES

Semenov S., Shyrokich D., Konyk D., Polyakov B., Stadnik V.
Volodymyr Dahl East Ukrainian National University

The development of the national economy and the current situation
in the transport sector have revealed a number of systemic issues within the
railway industry. An analysis of the functioning of Ukraine’s transport sys-
tem shows that, despite the relatively stable operation of railway infrastruc-
ture, the range and quality of services provided remain insufficient. An ad-
ditional negative factor is the increasing risk of outflow of qualified person-
nel from the sector, which complicates its further development.

In contemporary conditions, the concept of “quality” is considered a
key determinant of competitive advantage, as there is a direct relationship
between the quality level of transport services and the competitiveness of a
transport enterprise. Competition in the transport services market essentially
represents a struggle for freight customers, which stimulates the adoption of
modern technologies, the acceleration of freight and passenger delivery, and
compliance with high standards of transport reliability.

Enterprises providing service and freight forwarding operations re-
quire an effective quality management system. Strengthening the competi-
tiveness of railway transport and improving freight forwarding activities re-
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quire an objective and comprehensive understanding of service quality pa-
rameters.

The analysis also indicates that Ukraine currently lacks an effective
system of state support for freight forwarding companies. Moreover, the
regulatory framework governing freight forwarding contains several short-
comings, including the lag of legislative provisions behind practical market
needs, inconsistencies among regulatory acts covering different modes of
transport, and insufficient dissemination of information on legislative up-
dates to transport enterprises.

Insufficient development of railway infrastructure on the consignee
side, the absence of door-to-door delivery, and the lack of logistics facilities
that would allow carriers to collect goods at a station and deliver them di-
rectly to a customer’s warehouse reduce the attractiveness of railway
transport [1]. Collectively, these factors have an adverse impact on the or-
ganization of rail freight transport, causing a shift of freight flows toward
road transport.

To modernize infrastructure and rolling stock and eliminate bottle-
necks, it is necessary to introduce various forms of partnership and develop
a system of investment projects. The construction of large-scale and capi-
tal-intensive transport facilities is impossible without active state support.

One effective approach to improving the transportation process and
enhancing the quality of transport services is the implementation of elec-
tronic document workflow based on digital signature technologies. This en-
ables the transition to paperless documentation for transport operations. An
example is the “UZ Client AS” automated system, which enables the prepa-
ration and processing of railway transport documents online directly from
the user’s workstation.

Electronic document workflow reduces the time required by ship-
pers, operators, and owners of sidings, enabling a significant portion of
transport documentation to be processed remotely using digital signatures.
The integration of digitalization tools, Internet technologies, satellite sys-
tems, and electronic document management into transport logistics — includ-
ing container and international shipments — significantly enhances the com-
petitiveness of rail transport [2].

Operational forecasting is an essential component of the transport
process. Timely access to forecasts regarding the return of empty wagons
for planning loading resources and managing fleet circulation; the expected
arrival of loaded wagons for train formation; the need for empty wagons for
local operations; as well as the demand for loaded wagons to determine
movement priorities significantly facilitates managerial decision-making.
Another important aspect of information interaction between railways and
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shippers is the issuance of additional documentation, such as quality certifi-
cates [3].

A promising solution is the development of Internet-based platforms
that provide real-time tracking of orders — from production release to every
stage of their transport route, including port transshipment, warehouse stor-
age, vessel loading, and wagon positioning.

However, the use of multiple information systems should not hinder
transport organization. The functions of certain systems overlap and fail to
cover all operational needs at railway stations, leading to suboptimal man-
agement of the transport process. For transport and forwarding companies,
the use of automated information systems based on cloud technologies [3] is
advisable. In such models, IT functions are outsourced to specialized pro-
viders, while users pay only for the resources actually consumed, reducing
costs associated with equipment, software licensing, personnel, moderniza-
tion, and energy consumption.

Paperless technologies for customs procedures are currently being
tested. The implementation of electronic document workflow contributes to
the development of a unified information space and enhances the competi-
tiveness of transport routes that apply such technologies [4]. Nevertheless,
electronic customs declaration requires further refinement due to the large
volume of documents that must be digitized and transmitted, as well as the
continued need to store paper originals.

Additional attention should be given to improving the transparency
of documentary operations, ensuring the accuracy of data entered into in-
formation systems, providing simultaneous access for authorized users, re-
ducing the volume of paper documentation, granting legal validity to elec-
tronic documents, improving reporting and analytical tools, and enhancing
interaction between government agencies (e.g., customs) and private partic-
ipants in the transportation process [4, 5].

Measures to simplify the movement of goods across the customs
border of Ukraine may include allowing customs payments after goods are
released under financial guarantees and shifting certain control procedures
to the post-release stage. Such measures can accelerate operations, reduce
costs, and improve the investment climate.

It is also advisable to harmonize transport regulations and related
control procedures — customs, border, phytosanitary, and others — by estab-
lishing unified technological processes and improving intermodal coordina-
tion among different modes of transport.

An effective solution is the implementation of a unified automated
information system supporting customs clearance and control processes.
The “Inspector” Automated Customs Processing System (ACPS) covers all
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stages of customs control both within the country and at border crossing
points [4], while Ukraine’s unified customs information system has become
an effective tool for implementing modern customs information technolo-
gies at all operational levels [5].

At present, there are no harmonized procedures for the delivery of
trailers under customs control to consignees, no for their return when carry-
ing additional cargo. Legislative improvements in container transport are
required, including simplified procedures for transit trains sealed with cus-
toms markings and selective customs inspections.

The review shows that the use of information technologies in freight
forwarding remains limited. It is essential to develop a reliable information
and logistics support system for freight transport along the entire
door-to-door chain. The transition of shippers from road to rail transport
will become feasible only when railway carriers can offer a full
door-to-door delivery service. Otherwise, due to its versatility and flexibil-
ity, road transport will continue to dominate.
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PROBLEMS OF ENSURING UNIFORM VEHICLE MOVEMENT
IN SIGNAL COORDINATION PLANS

Skalozubov O.O., Hubariev O.S.
Kharkiv National Automobile and Highway University

The problem of maintaining uniform vehicle movement along an ar-
terial segment with coordinated control began to be studied quite a long
time ago [1], with references to even earlier publications [2]. The main re-
search efforts aimed at ensuring uniform traffic flow were focused on modi-
fying methods based on maximizing the width of the green way (GW) time
band and developed to account for the influence of queues at intersections
on the progression of GW vehicle platoons. In the development of
MULTIBAND by the authors of [3], in addition to the possibility of chang-
ing the width of the GW time band depending on traffic flow intensity on
individual segments, the queue dissipation time parameter was also taken
into account. At the same time, the authors do not provide a quantitative as-
sessment of this parameter, apparently due to the difficulty of representing
the random process of queue dissipation with a single specific parameter
value. Nevertheless, the possibility of specifying this parameter in
MULTIBAND emphasizes its importance for coordination and the rele-
vance of obtaining substantiated quantitative estimates for it.

The relevance of this issue is also confirmed by the study [4], which
presents the capabilities of the PASSER 11-84 software that calculates the
probability of queue dissipation at intersection approaches. Similar func-
tions are available in the TRANSYT program, which allows queue length
estimation based on a traffic flow model. Thus, a common feature of basic
software products for fixed-cycle traffic signal coordination on arterials is
the ability to account for queues at intersections during the development of
signal coordination plans, along with the absence of specific values for the
control parameter governing these queues.

To optimize the width of the GW time band under uninterrupted
movement along an arterial with coordinated control, the authors of [5] de-
veloped a new mixed nonlinear integer programming model aimed at ensur-
ing that vehicles pass the maximum possible number of successive intersec-
tions included in the signal coordination plan without stopping. In this mod-
el, they proposed a method for calculating queue dissipation time by intro-
ducing parameters of vehicle arrival rates on the major and minor approach-
es. However, under real conditions these arrival rates are difficult to esti-
mate unambiguously.

The authors of [6] argue that at the beginning of the green signal, the
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queue dissipation speed can be approximated by the saturation flow rate.
Essentially, they consider the queue dissipation time as the product of the
number of vehicles in the queue and the saturated headway. This may bring
the progression of the GW vehicle platoon closer to uninterrupted move-
ment, but it does not guarantee passing the intersection without decelera-
tion.

Study [7] addresses the problem of maximizing the width of the GW
time band in both directions along an arterial while accounting for different
volumes of left-turn traffic, which makes it relevant to the topic of ensuring
uniform traffic flow under coordinated control. The authors developed sig-
nal coordination plans both for bidirectional arterial traffic and for left-turn
movements from minor streets entering the arterial. Their main method for
designing a bidirectional GW with variable time band width involves reas-
signing GW lines to account for queue dissipation time. The developed sig-
nal coordination plan is useful in cases of intensive left-turn traffic entering
an arterial with coordinated control and allows at least part of the queue to
be discharged; however, it does not guarantee progression of the GW vehi-
cle platoon at a constant speed.

The authors of [8] attempted to design a signal coordination plan in
such a way that the GW vehicle platoon would not reduce speed when pass-
ing subsequent intersections included in the signal coordination plan. To ac-
celerate vehicles from the queue to the speed of the GW vehicle platoon, in
addition to accounting for queue dissipation time (2 seconds per vehicle),
the duration of the permissive signal for the main traffic directions was ex-
tended by 4 seconds. This time turned out to be insufficient for the GW ve-
hicle platoon to pass intersections without noticeable speed reduction. It
was found that, in order to avoid significant speed reduction under the de-
veloped signal coordination plan, vehicles in the GW vehicle platoon had to
move at a speed of about 40 km/h instead of the selected GW speed of 50
km/h [8], which reduces coordination efficiency.

Another approach to ensuring uniform progression of GW vehicle
platoons involves the implementation of platoon formation algorithms.
These algorithms are aimed at organizing vehicles into platoons and adapt-
ing their speeds to arrive at the next coordinated intersection at a high speed
and pass it as quickly as possible under specific traffic conditions [9]. Such
algorithms are promising; however, their limitation lies in the fact that they
operate with autonomous vehicles, and there are no clear recommendations
for their application to traffic composed of conventional vehicles. In addi-
tion, further research is required to integrate these algorithms into traffic
signal coordination methods.

The approach to ensuring more uniform movement of GW vehicles
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is presented in [10], where the use of a correction factor model is proposed
to account for the influence of downstream intersections included in the
signal coordination plan. This influence depends on the length of the down-
stream segment between signals, queue length, signal timing parameters,
and traffic intensity. The results of experimental studies allowed the authors
to conclude that by adjusting offsets, it is possible to effectively cope with
the influence of downstream segments in the signal coordination plan
through timely queue discharge. At the same time, the authors note that fur-
ther improvement of correction factor models is required through additional
detailed analysis of real data and consideration of driver behavior during
queue discharge.

The analysis of methods aimed at ensuring uniform vehicle move-
ment on coordinated arterials shows that the issue of ensuring progression
of GW vehicle platoons at a constant selected speed still remains not fully
resolved. One of the reasons for this is the insufficient understanding of the
lead time required to accelerate vehicles standing in queues at successive in-
tersections included in a signal coordination plan to the GW travel speed,
which makes the conduct of this study relevant.
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JOCBIA I MIPAKTUYHE 3ACTOCYBAHHSA CUCTEMHA
«IJHKOTEPMC»

Urkus V., Uzman D.
Utica University (USA)

«Iaxorepme» (International Commercial Terms) — e mixkHapomHi
CTaHAapTU30BaHi MpaBWiia, 10 BH3HAYAIOTh IOPSIOK PO3MOJIUTYy PHU3HKIB,
BUTpAT 1 BIINOBIAAIBHOCTI MIXK IIPOJABLIEM Ta MOKYIILEM ITiJ] 4ac TPaHCIO-
pryBaHHs ToBapiB. UnHHa Bepcis — «IHkoTepMce 2020» — MHMPOKO BUKOPHUC-
ToBY€eThCs y moHan 140 nepikaBax cBitTy. [Ipukiaau npakTUYHOTO 3aCTOCY-
BaHHs pi3HMMHU KommaHismu: (Maersk ([anist) — BukopucroBye ymosu CIF
JUIsl TIocTadaHb |y Kpainu Asii i Adpuxu; ArcelorMittal (JIroxcem-
Oypr/Yxkpaina) — 3acrocoBye FOB npu excropti meranonpoxaykiii; Hioy-
noH (YkpaiHa) — 3[iHCHIOE eKCIIOPT 3epHOBUX IepeBakHO Ha ymMoBax CFR;
Amazon (CHIA) — peanizye B2B-mocraBku no kpain €C 3a mpaBmiaMu
DAP; Vxp3anizauns / Grain Alliance — y MyTbTUMOIaTbHUX TEPEBE3CHHIX
BHKOPUCTOBYIOTh yMOBU FCA).

VY3aranbHeHa iHpopMallist PO 0COOIMBOCTI BUKOPUCTAHHS TCPMIHIB
«IHKOTEpPMC) PI3HUMH KOMIIAHISIMH Ta rajy3sMH MojaHa B Tabi. 1.

Jlo xiIouoBuX INepeBar BUKOpPUCTaHHs mpaBui «IHkoTepMce» Haie-
JKaTh: 3MEHIICHHS KiJIbKOCTI KOMEPIIIHUX CIOpIiB MK yJYaCHHKaMH YTOJ;
YITKUH Ta MPO30PHUI PO3MOIIN BiAMOBINATHHOCTI MK MPOJABIEM 1 MTOKYTI-
[IeM; ONTHMI3aIlisl JOTICTUYHUX BUTPAT 3aBJASKH CTaHIAApTU3allii yMOB TOC-
TaBKH; YHIBEPCAIBHICTh 1 MOXKJIMBICTD 3aCTOCYBAHHS JJIsl PI3HUX BHIIB Tpa-
HCIIOPTY.
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Ta6muus 1
3acTocyBaHHs TepMiHiB [HKOTEpMC

Kommanis Kpaina Coepa mi- | Imko- | OcobmuBocTi 3acTocy-
SUTBHOCTI TEpMC | BaHHS
Maersk Hanis Mopchki CIF IIpomaBenp mokpuBae 110-
nepese- CTaBKy Ta CTPaxyBaHHS
3CHHS JI0 IOPTY NPU3HAYEHHS
ArcelorMittal | Jlrokcem- | Meranyp- | FOB BinmosinaneHicTh epe-
Oypr/Yxp | rist XOZUTH Y TIOPTY BiABaH-
aiHa TAOKCHHSA
Hibynon VYkpaina Arpapunii | CFR [Ipomasenp crmauye
CEKTOp (paxt, cTpaxyBaHHS 32
MOKYILIEM
Amazon CIIA Enexrt- DAP JocraBka npsMo 10
pOHHA CKJIaJy TIOKYIILIS
KOMEPIIList
VYxp3anizauns | YipaiHa 3amizuny- | FCA [lepenaua ToBapy mepesi-
/ Grain Hi miepeBe- 3HHUKY Y BU3HAYCHOMY Mi-
Alliance 3eHHS cui

PasoMm i3 TuM, y mpakTHLi X BUKOPUCTaHHS BHHUKAIOTH IEBHI HPO-
O6memu Ta BuKiMKHA. Cepel OCHOBHHX Pi3HI MiAXOIN IO TPaKTYBaHHS OKpe-
MHX TEPMIHIB y pIi3HHX KpaiHaX, HemOCTaTHA OOI3HAHICTh 1 MiATOTOBKA
MIpeICTaBHUKIB Manoro Oi3Hecy B YKpaiHi, a TaKoXK OOMEXCHE BIIPOBa-
JDKEHHST IM(PPOBUX THCTPYMEHTIB (€JIEKTPOHHUX KOHOCAMEHTIB, OJIOKUYEiH-
TEXHOJIOTIN).

BucnoBku. IlpaBuna «IHKOTEpMCY» 3aMUIIAIOTECS Oa30BUM elEMEH-
TOM Cy4yacHOi MikHapojHol Toprisii. [IpoBiaHI CBITOBI KOMIaHii, Taki sK
Maersk, Amazon, ArcelorMittal, oOuparoTh pi3Hi TEPMiHH BiAMOBIIHO 10
oco0nMBOCTEl CBOIX JioricTHuHMX mpoueciB. B Ykpaini «lukotepmcy Haid-
OLTBII AKTHBHO 3aCTOCOBYIOTHCS B arpapHOMY Ta METaTypriilHOMY CEKTO-
pax, ImpoTe NOTPEeOYIOTh MIMPIIOrO BIPOBAJDKEHHS Cepel MiANPUEMCTB Ma-
noro OizHecy. [Tomanpmuidi pO3BUTOK CHCTEMH MOXJIMBHUH 3aBISKHA HU(pPO-
Bi3allii JJOTiCTUYHUX OTIEpaLliil Ta y3TOIKCHHIO HOPMAaTUBHO-TIPABOBOI Oa3M.
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AHAJII3 JUHAMIKH OBCATI'IB IEPEBE3EHB TA OLITHKA
E®EKTUBHOCTI TPAHCIIOPTHO-JTOT'ICTUYHOI CHCTEMHA
VKPATHH ¥ 2021-2025 POKAX

ba6iu B.€.
Jepoicasnuii biomexnono2iuHuil YHigepcumem

VY cydacHux ymoBax TpaHcdopMarllii eKOHOMIKH YKpaiHH PO3BHUTOK
TPAHCIIOPTHO-JIOTICTUYHOI cucTeMU HaOyBae 3HA4YeHHs JAJisl 3a0€3MeUCHHS
CTIMKOCTI HalliOHAIBHOT 1HPPACTPYKTYypH Ta MIATPUMKH 30BHIIIHHOEKOHO-
Mi4HOi gisibHOCTI. J[MHaMika 00CATiB NepeBe3eHb € OJHUM i3 0a30BHX iH-
JIMKaTOPIB, IO BiJI0Opakae SIK 3arajibHUH CTaH TPAHCIIOPTHOI rajy3i, Tax i
il 34aTHICTh aAanNTyBaTUCS A0 3MiH BHYTPIIIHBOI'O i 30BHIIIHBOTO CEpeo-
BUIIA.

Iepion 2021-2025 pokiB XapaKTepH3YETHCS CYTTEBUMH KOJIMBaH-
HSIMM JIOTICTUYHHX ITOTOKIB, CIIPUYMHEHUMH TE€ONOTITHIHUMH YUHHUKAMH,
3MiHaMH y CTPYKTYpi BaHTaXiB Ta HEOOXiJHICTIO MOZAEpHi3allii TpaHCIOPT-
HOi iH(pacTpyKTypu. AHaIi3 IMX MPOIIECIB JO3BOJISIE BUSBUTH KIIFOYOBI Te-
HpaeHUii, OWIHUTH  e(EeKTUBHICTb  (QYHKIIOHYBaHHS  TpPAHCIOPTHO-
JIOTiICTUYHOT CHCTEMH Ta BU3HAYNTH HANIPSIMH i1 IIOAAJIBIIOTO PO3BHUTKY.
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[ndopmaniiiny 6a3y 1ociiPKEHHS CTAHOBIIATH O(ILiiHI CTaTHCTHYHI
Marepianu JlepkaBHoi Ciry>KOU CTaTHCTHKM Y KpaiHH, 30KpeMa IopiuHi 30i-
paukn «Tpancnopt YkpaiHu» Ta BIIKPUTI JlaHi, 1[0 MICTATh IIOKa3HUKU PO-
6otu TpaHcnopTHOI ramy3i 3a 2021-2025 poku [1]. logaTkoBo 3aCTOCOBaHO
(axTruHi moka3sHUKU 3a 2024-2025 poxu [2]. OCHOBHHMHU MOKa3HUKAMH
JOCII/DKEHHST € 00CAT TepeBe3eHHX BAaHTAXIB 1 BaHTA)X000IT, AKi JalOTh
MOJKJIMBICT OIIHUTH 5K (pi3mdHi MacmTabu TPAaHCHIOPTHUX OMepalliil, Tak i
IHTCHCUBHICTD BHWKOPHUCTaHHA IHQPACTPYKTYpH. AHami3 3aiHCHIOBaBCS
IIJISIXOM TOPIBHSHHSA PIYHUX 3HAYCHb, BU3HAYCHHS JUHAMIKH Ta BUSBICHHS
CTPYKTYPHHX 3MiH.

s y3aradpHEHHS pe3yNbTaTiB aHaji3y cOpMOBaHO 3BeleHY Tad-
JIMLIO PIYHUX MOKA3HHMKIB TPAHCIIOPTHO-JOTICTHYHOI CUCTEMH YKpaiHH Y
2021-2025 poxkax (Tabm. 1). Jlo Hel BKIIOYCHO JBa OCHOBHI 1HIUKATOPH —
piuHMH 00CST MepeBe3eHNX BaHTaXIB (MJIH T) Ta PIYHUH BaHTaX000ir (MJIH
TKM), 1[0 Bi0Opa)karoTh MacIITaOK Ta IHTCHCHBHICTh BAaHTAXHHUX TIEPCBE-
3€Hb Y JOCIIDKYBaHHUN TIEPIO/I.

VY Bunajkax, ko o¢iniiHi piuni gaHi Oynm BincyTHi (2023 pik),
1S 3a0€3TeYeHHs] IOBHOTH JUHAMIYHOTO Psily 3aCTOCOBAaHO KOMOIHOBaHMI
MiAX1A: BaHTa)K000Ir BU3HAYCHO HAa OCHOBI OQIIIHOT CTATHCTUKH, TOMI SIK
piuHMHA 00CST TIepeBe3eHb PO3PaxOBaHO METOJOM aHAIITHYHOI €KCTPATIOIs-
1ii.

Tab6mmms 1
Piyni 00csiry BaHTaXXKHHUX MEPEBE3CHb Ta BaHTaXk000iry y 2021-2025 pp.

Pik OO0csir nepeBe3eHb, MIH T | BaHTa)o000ir, MJIH TKM

2021 621,3 289 635,4

2022 46,4 166 731,3

2023 200,3* 183 384*

2024 354,1 184 614,4

2025 318,575 160 647,4875

AwHai3 piyHMX MOKa3HHUKIB CBIYUTH IPO BUPAXKEHY HECTAOUIbHICTH
BaHTa)XXHUX nepeBeseHb y 2021-2025 pokax, 3yMOBJIEHY 30BHILIHIMH IIO-
KamH Ta TpaHcdopmariero sorictnunoi cuctemu. Y 2021 poui obcsr nepe-
B€3eHb Ta BAHTAKOOOIT 3aJIMIIANINCS BUCOKMMH, ofHaK y 2022 pori BinOy-
yocs piske magiHag (3 621,3 1o 46,4 MITH T) Yepe3 NOPYIIEHHS JIOTICTHYHIX
JIAHIIOTIB 1 3HIKEHHS €KOHOMIYHOI aKTHMBHOCTI, TOJl SIK BaHTa3K000ir CKO-
POTHBCS MEHII IPOTMOPIIHHO, 10 MOE CBIIYUTH TPO 3MiHY CTPYKTYpH
HIepeBe3eHb.

VY 2023 poui criocTepiraeThCst YaCTKOBE BiIHOBJICHHS, IiITBEPUKEHE
3pOCTaHHSM MOJIETBHOTO 00CSTY NepeBe3eHb Ta o]illiifHOro BaHTaX000iry.

85

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



86

[To3uTHBHA TeHIEHLS MPOAOBKYEThCS y 2024 polli, KoK ITOKa3HUKU CYT-
TEBO HAONMKAIOTHCA 10 JOBOEHHOTO piBHA. Y 2025 poi 3pocTaHHs yIIOBi-
JIBHIOETHCS, OJTHAK 3HAUCHHS 3aJIUIIAOTHCS MOMITHO BHIIMMH, HIK y 2022—
2023 pokax, 110 BKa3ye Ha cralimizamito raixysi ta (opMyBaHHS HOBHX JIO-
TICTUYHHUX MOJIEIICH.

Jis HaoYHOTO BimOOpakeHHS 3MiH iHTCHCHBHOCTI BaHTaKHUX ITepe-
BE3€Hb B YKpaiHi yIPOJOBXK JOCITIKYBAaHOTO Iepioxy mo0yaoBaHo rpadix
JIMHAMIKH PIYHOTO BaHTaX0006iry (puc. 1):

Junamika BaHTa:k006iry Vipaiau y 2021-2025 pp.

350000
300000
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200000
150000
100000
50000
0

MATTH, THM

2021 2022 2023 2024 2025

Puc. 1. lunamika Ba"Taxo00iry Ykpaiau y 2021-2025 pp.

Y 2022 pori BaHTaX000Ir Pi3KO CKOPOTHUBCS Yepe3 MOPYIICHHS JI0-
TiCTUYHHMX MapLIPyTiB Ta claj eKoHOMIuHOI akTuBHOCTI. Y 2024 poui cno-
CTepIraeThCsl YaCTKOBE BIAHOBIICHHs, a B 2025 polli — He3HAYHE 3HIKCHHS,
NpoTe NOKa3HUKH 3aJIMIIAIOTHCS BUIMMU, HIX Y KpuzoBomy 2022 pori, 1o
CBIIYMTSH PO MOCTYNOBE (popMyBaHHSI HOBOI piBHOBAry.

Sk 3a3HavatoTh ['puneHko Ta PsO4yH, Taki KOJMBaHHS 3yMOBIICHI
HacIigkamu 30poiiHoi arpecii Pocii, sika cnpudnHWwIa pyiHYBaHHS iHppa-
CTPYKTYpPH, OJIOKYBaHHS MOPTIB 1 MOPYIICHHS 3aII3HIYHAX MapIIPYTiB, M0
3MEHIIMJIO MPOIYCKHY CHPOMOKHICTh TPAHCIIOPTY Ta MiJBUILIIIIO BapTicTh
Jorictuku [3].

BusiBiieni mucriponopiii y BaHTQ)XXHUX HEPEBE3EHHAX IMOTPEOYIOTH
KOMIUIEKCHOTO BiJTHOBJIEHHS JIOTICTMYHOI cucteMH. Sk 3a3Hauarots [lomo-
Ba, UymnpuHa Ta JleM4nHa, IPIOPUTETHIMHU € MOJEPHi3amis iHPPaCTPyKTy-
pH, mudpOoBi3aIlis MepeBe3eHb Ta IHTETpallis y MKHAPOIHI JOTiCTHYHI KO-
pHUIOpH, a TAKOX PO3BUTOK CYYAaCHUX JIOTICTUYHUX IICHTPIB 1 CKIAICHKUX
MOTYXHOCTEH, 10 3MEHIIIUTh PU3UKHU TIepeOoiB y mocTaBkax [4].

BaxmmBUME 3aMIIAI0TECS KOOPIMHALIS MiX JIepKaBoio, Oi3HECOM i
MDKHapOJHUMH NapTHEpaMH Ta MNepexia A0 eHeproeeKTHBHOI i CTiiKol
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JIOTICTHKH, 110 CIPUITHME BiJTHOBJICHHIO BAHTA)K000Iry ¥ CEPEIHBOCTPOKO-
Bill IEPCIEKTHUBI.

Otxe, BiZIHOBJICHHSI BAHT)XHUX MEpeBE3€Hb B YKpaiHi 3aJIEKUTh Bij
MOJIepHi3alil TpaHCIIOPTHOI 1HQPACTPYKTYpH, HU(POBI3aLii JOTICTUKH Ta
po3uMpeHHs Mi>KHapoaHoi iHTerpanii. [locnneHHs xoopanHaLii Mix jaep-
’KaBOIO, OI3HECOM 1 MapTHEpaMH, a TaKOK YIPOBAHKEHHS CTIMKUX Ta eHep-
roe()eKTHBHHUX DIllIeHb TO3BOJATH NMPUCKOPHUTH BiTHOBJICHHS Taly3i Ta 3a-
0e3IeYnTy 3pOCTaHHS BaHTAXK000ITy Y HAHOIMKYi pOKH.
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3ACTOCYBAHHS MOJIEJII PTV VISSIM JJ151 ONTAMI3AIIIT
TPAHCHOPTHHUX ITPOLECIB

Baxaa C.B., Mopo3 M.M.
Kpemenuyyvruii nayionanvruil ynigepcumem imeni Muxaiina Ocmpoepao-
CbK020

CyuacHa opraHi3ailisi TPAaHCIIOPTHHX ITPOLIECIB BUMArae nepexo.y J1o
BHCOKOTEXHOJIOTIYHUX IHCTPYMEHTIB MOJEIIOBAaHHS, 3/1aTHUX 3a0e3MmeunTn
TOYHHMHA aHATI3 1 ONTHUMI3alil0 BaHTAXHUX Ta MACAKUPCHKUX TEPEBE3CHD.
OpHuM 13 HaibIIBII e(eKTUBHUX PIlIeHB Y Mill cdepi € 3acTocyBanHs PTV
VISSIM — npoBigHOT MiKpOCKOMIYHOI iMiTamiiHOI MOAENi TPaHCHOPTHHX
noTokiB. [IporpamMHuii KOMIIEKC 1a€ 3MOTY JETaIbHO JOCIiIKYBaTH MOBe-
JIHKY OKPEMHUX TPaHCIIOPTHHUX 3aC00IB Y CKIQJHUX YMOBAxX PyXy, TaKHUX K
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MEPeXpPeCTs, BY3JIM, JOTICTUYHI TEPMiHAIU. 3aBISKH IUCKPETHO-TIOMI€BIN
soriai VISSIM To4HO BiATBOPIOE IMHAMIKY TPaHCIIOPTHUX MPOLECIB HA Pi-
BHI OKPEMHX OJIMHUIb PYXOMOTO CKJIAJy.

BripoBa/pkeHHST 1IbOTO MPOTPAMHOTO IHCTPYMEHTapil0 B EKCIIE/IH-
TOPCHKY AiSUIBHICTD CHPSIMOBaHE HacamIepe]] Ha 3HWKEHHS 4acoBHUX Ta (di-
HAaHCOBHX BTpaT, ITOB'S3aHUX 3 IIEPEBE3CHHAMHU. Y TaKHX YMOBaX TPaHCIIOP-
THO-eKCIIeINIlifiHa cucTeMa Moxke OyTH (hopMaizoBaHa Ta OMHKCaHA 4yepes
IUTBOBY (PYHKIIIFO MiHIMi3aIlii 3arajJbHOTO Yacy AOCTaBKH BaHTaXy Ta Cy-
IyTHIX OMEpaIiifHuX BUTPAT, [0 CTBOPIOE MOKIMBICTH JJIS PAalliOHATHHOTO
BHOOpPY MapmipyTiB, onTuMi3amii rpadikiB pyxy, miABHIICHHS e(heKTHBHOC-
Ti BUKOPUCTaHHS TPAHCIIOPTHHX 3ac00iB Ta iHYPACTPYKTypH:

n
F=min) (C; +0oT; +BE;)
= : €
e Ci _ eKCIUTyaTaIliiiHi BUTpaTH Ha OOCIyrOBYBaHHS TPAaHCIOPT-

T .. E oo
HHX 3ac00iB; | — Wac NOCTaBKHM BaHTaxy (ITaCakWpiB); | — eKOJOTIYHi
BUTpATH (BUKUAM, ITyM); o, B — KOe(iIllieHTH BaTOMOCTI.

Taxum umuoM, 3a gonmomororo PTV VISSIM Bu3Ha4daroThCs OITH-
MaJIbHI MapIIpyTH, IIBUIKICHI PEKIMH Ta MapaMeTpy OpraHi3aiii mepese-
3€Hb.

[MpakTuyne 3actocyBants Mozeini PTV VISSIM oxormoe:

1. MonentoBaHHs BaHTAXXHHUX IEPEBE3CHb — IMITAIliSI PyXy aBTOMO-
OUTIB y MICBKHX YMOBaXx JI03BOJISIE BU3HAYATH ONTUMAJIbHI CXEMHU JOCTABKH
«last mile» Ta 3MeHIIyBaTH NPOCTOI.

2. Opranizaiis MyJbTHUMOAAJIBHUX IIEPEBE3€Hb — BUKOPHCTAHHS
PTV VISSIM y noennanni 3 PTV VISUM 3abe3nedye aHami3 B3aeMOIi aB-
TOMOOUIFHOTO, 3aJli3HUYHOTO Ta BOJHOTO TPAHCIIOPTY, IO € KIIOYOBUM Y
TPaHCIOPTHO-EKCIICANIIIHHII poOOTI.

VY Himewuauni PTV VISSIM 3acTocoByeThCs ISl ONTUMI3AIIIT JI0Tic-
TUKW KOHTCHHEPHUX TepMiHaliB y mopTtax ['amOypra ta bpemena. ¥V I[Moms-
11l MOZENb BUKOPUCTaHa JJIS IUIAHYBaHHS BaHTAXKOMOTOKIB Y JIOTICTHYHHUX
nenTpax Bapmasu. Y Kurai ontumizoBaHO opraHizaiiito BAHTaKOIIOTOKIB Y
npuMopcrkux Meranomicax (Iamxait, ['yanaxoy).

BucnoBku: Bukopucranns PTV  VISSIM y TpaHCHOpTHO-
eKCHeTUIIHINA TisMbHOCTI 3a0e3medye CKOPOUESHHS BUTPAT 9acy Ta KOIITIB
Ha OpraHi3alliio mepeBe3eHb, MiABUIICHHS TOYHOCTI MPOTHO3YBAaHHS JIOTiC-
TUYHHX MPOIIECiB, IHTETPaliio y CBITOBY NMPAKTHKY «PO3YMHOI JOTiCTHKNY,
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2022. - C. 169-170.

Komiit O.C., Mopo3z M.M. Ominka cuenapiiB qopoxxasoro pyxy B Bad Hessfeld
Ha ocHOBi Mojeni PTV VISSIM. CydacHi npo6ieMu GpyHKIIOHYBaHHS JIOTiCTH-
yHuX cucteM. Ctanmii pO3BHTOK TPAaHCHOPTHHUX CHCTEM: HayKa 1 NMpakTHKa: 30.
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MPOEKTHUM AHAJI3 AK IHCTPYMEHT ONITUMIBALIIL
MI)KHAPOJHUX INEPEBE3EHBb 3EPHOBUX KYJIbTYP

bamok A.B.,
Hepoicasnuii biomexnoao2iuHuil yHigepcumem

I'moGansHUIT PUHOK 3epHOBHX KYJIBTYp € OJHHUM i3 HAWOLIBII TUHA-
MIYHHX CETMEHTIB arpapHOi TOPTiBII, IO XapaKTePU3y€ETHCS BUCOKOK MiH-
JIMBICTIO TOTIUTY, IHOBUMH KOJMBAaHHAMH Ta 3pOCTaHHIM KOHKYPEHIIT MK
KpaiHamu-eKkcropTepamu. B ymoBax 3pocTaHHs HONHTY, 3MiHM KOH(irypa-
Uil MDKHapOJHHUX TPAHCHOPTHHUX KOPHUIOPIB Ta MOCHIICHHS 0OMEXEeHb J10C-
TyIy /10 HOPTOBOI iH(pacTPyKTypH MI>KHAPOIHA JOTICTHKA MEPEeBE3CHb 3e-
PHOBUX KYyJBTYp IOCIJa€ KIIOYOBE MICIC B 3a0C3MCUCHHI MPOJOBOIBYOT
Oe3reKn Ta CTabUIBbHOCTI CBITOBOTO PUHKY, a JUIsi KpalH-e€KCIIOpTEpIiB — €
CTpaTeriYHUM YUHHUKOM €KOHOMIYHOTO PO3BUTKY, TOMY IMOCTAa€ MOTpeda y
iABHUINCHHI ¢EeKTHBHOCTI JIOTICTHYHHX omepamniid. Kpim Toro, cydacHi Bu-
KJIMKH, TIOB’s[3aHi 3 TCONOJITUYHUMH DPU3NKaMHM, HOPYIICHHSM JIAHIIOTIB
IocTavyaHHs, iABUIICHHSAM BapTOCTi NepeBe3eHb Ta HEOOXIMHICTIO aanTa-
il 10 HOBUX PETYJTOPHUX BHMOT, 3arOCTPIOIOTH IIPOOIEeMy MOMIyKY OII-
TUMAaJbHUX TPAHCIIOPTHUX PillIeHb.

Y chopMoBaHNX YMOBaX 3aCTOCYBaHHS IIPOEKTHOTO aHANI3y SK
KOMIUIEKCHOTO IHCTPYMEHTY OLIIHIOBaHHS JIOTICTHYHUX IIPOLECIB JIa€ MOX-
JIMBICTh HE JIMIIE BUSABUTH KPUTHYHI BY3JIU iHPPACTPYKTYpH, a il MpoBecTH
iX JeTalbHUN TEXHIKO-TEXHOJOTIYHUI Ta €KOHOMIYHHUN ayIuT, BU3HAYHTU
«BY3BKI MICLIsD» Yy NEPEBAJIOYHUX TEPMiHAIAX, MOPTAX, 3aJI3HUYHUX BY3/1axX
Ta CKJIaax AJist 30epiraHHs 3epHOBHUX KynbTyp. KpiM Toro, npoektHuii aHa-
JIi3 103BOJIIE ONTHUMI3yBaTH TPAHCIIOPTHI MAapIIPYTH 3 YpaxyBaHHSIM BapTO-
CTi, 9acy OCTaBKH, IMPOMYCKHOI CIIPOMOXHOCTI Ta PH3HKIB, a TAKOXK MiHi-
Mi3yBaTH BUTPATH Ha MEPEBE3CHHS Ta 30epiraHHs MpoJIyKIii, IO J1ae 3MOTy
MiABUIUTH €()EKTUBHICTH JIOTICTHYHOTO JIAHIFOTa Ha BCiX HOTO eTamax, 3a-
6e3reunTn cTablIbHICTh €KCIIOPTY Ta 3MEHIIUTH €KOHOMIYHI BTpaTH.

[TpoekTHMI aHaNi3 Yy KOHTEKCTI MD>XHAPOIHOI JIOTICTHKHU Tiependadae
JOCITIJPKEHHS TIOBHOT'O JKUTTEBOTO IMKITY JOTiICTUYHOTO MPOEKTY — BiJl BU-
60py TPaHCHOPTHOTO KOPHUIOPY Ta OLIHIOBAHHS {HBECTHIIiH y IOPTOBY a0o0
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3aJI3HUYHY IHQPACTPYKTYypy O aHajli3y PH3MKIB i BU3HAYECHHS €KOHOMIY-
HOI JIOIJIBHOCTI NPUHHATHX piieHb. OCHOBHUMH €JI€MEHTaMH MPOEKTHOTO
aHaNi3y €: OILiHKa iH(QPACTPyKTypHUX MOKJIMBOCTEH IOPTIB, TEPMiHAJIIB,
3aJTI3HUYHUX KOPHIOPIB; MOJIEIIOBAHHS TPAHCIIOPTHUX BUTPAT 32 PI3HUMHU
MapHIpyTaMH; aHali3 YaCOBHUX IapaMeTpiB (4ac MpocToro, 000POTHICTH py-
XOMOTO CKJIAAy, TPUBAIICTh MapUIPyTy); OLIHIOBAHHS PU3UKIB, TIOB’SI3aHUX
i3 3MiHaM# TapuiB, PETYIATOPHOI MONITHKH, (Popc-MaKOPHIUMH TOIiSIMHU;
CIICHapHE MPOTHO3YBaHHA e()eKTUBHOCTI JIOTICTHYHOTO JIAHITIOTA.

BararokpurepiadbHAN MiAXiZ BUKOPHUCTOBYETHCI B MPOEKTHOMY
aHaji3i y BCiX MDKHapOJHUX METOIOJOTIAX, BpaXOBYIOUH pekoMmeHaamii €C
mIOZ0 OIIHKH TPOEKTiB, cTraHmapTu crajgoro po3Butky GRI (Global
Reporting Initiative), a came: eKcrpec-aHali3 MPOEKTY Ha eTami MOmMepe/-
HBOTO PO3MNISAAY (EKCIEePTHU3M); CTPATEriuHUIl aHaNli3 MPOEKTY; TEXHIYHUN
aHali3 MPOEKTY; KOMEpUIHHMH aHali3 MPOEKTY; IHCTUTYLIWHUN aHai3
MIPOEKTY; aHalli3 PU3HMKIB MPOEKTY; €KOJIOTIYHUI aHaJli3 MPOEKTY; (hiHAHCO-
BO-€KOHOMIYHUI aHai3 npoekty [1].

Ha mamry mymKy, IpOEKTHHH aHali3 € KOMIUICKCHHM METOJOJIOTIY-
HUM TiIX0A0M, 110 3a0e3medye BceOidHe OIiHIOBaHHS €()eKTUBHOCTI JIOTiC-
TUYHUX pilIeHb y cdepi MDKHApOIHMX IEepeBe3eHb 3€PHOBHX KyIbTYp, a
HOTO iHCTPYMEHTH OXOIUIIOIOTH KOMIUIEKC METOZIB, IO JA0Th 3MOTY BCE-
0i9HO OLIHUTH C€(PEKTHBHICTH, NOMUIGHICTh Ta PH3UKOBICTh JIOTICTHIHHUX
pilICHb Y MIDKHAPOAHUX IEPEBE3CHHSAX 3€PHOBUX KYJIbTYP.

[TpoekTHHI aHami3 JOTICTUYHMX PillleHb IPYHTYETHCSI HA KOMILIEKC-
HOMY TO€JJHAHHI €KOHOMIYHMX, TEXHIUYHHX, TPAHCIOPTHHUX, PU3MKOBUX Ta
IHCTUTYLIHHUX THCTPYMEHTIB, 10 3a0€3Me4yroTh OOIPYHTOBAHICTh YIIpaB-
JIHCBKUX pIllIeHb Ha BCIX eramax peaiizalii JIOTiCTUYHOTO IPOEKTY.
IenTpansHe Micie B Ii#f cuctemi nocigae GpiHaHCOBO-EKOHOMIYHUN aHAi3,
CHpSIMOBAHMI Ha OLIHIOBAHHS AOLIJIBHOCTI IHBECTYyBaHHsS Ta BHOIp ONTH-
MaJIBHOT JIOTICTUYHOI CXEMH 3 ypaxyBaHHSIM €(eKTHBHOCTI BUKOPHCTAHHS
pecypciB i piBHS CYKYITHHUX JIOTICTHYHHAX BHTpAT.

He MeHII BayXJIMBUM € TEXHIKO-TEXHOJIOTIYHUN aHalli3, IKUi J03BO-
JISi€ OLIHUTH CIIPOMOXKHICTB JIOTICTUYHOT iHPPACTPYKTYpH 3a0€3IeUnTH He-
00xiHI 00CATH TIepeBe3eHb 1 BIAOBIIHICTh HASBHUX TEXHOJIOTIH BIMOTaM
BaHTAXXOIMOTOKIB. Y HOTO MeXaxX BU3HAUYAIOTHCS 1HPPACTPYKTYpHI oOMe-
JKEHHS, MPOITyCKHA 3[AaTHICTh JIOTICTHYHUX BY3JiB Ta MOTEHIIIHHI «BY3bKi
MIiCIIsT», IO BILUTUBAIOTh Ha O€3MepEepPBHICTH 1 MIBUAKICTh PyXy BaHTAXIB.

MapmpyTHO-TPaHCIIOPTHUI aHadi3 Opi€HTOBaHMH Ha (hopMyBaHHS
ONTHUMAJILHOTO TPAHCIIOPTHOTO KOPUIOPY 3 YPaxyBaHHSIM IPOCTOPOBHX,
YaACOBMX i BApTICHMX XapaKTEPUCTHMK JIOCTaBKH. VIOro 3acTocyBaHHs nae
3MOTy 00paTH HaOUIBII paIlioOHABHY JOTICTUYHY KOHQITYpAaIlio 3 HO3HIIiH
e(pEKTHUBHOCTI, HAIIHHOCTI Ta MiHIMi3allii PU3HKIB.
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B yMoBax BHCOKOi HEBU3HAYEHOCTI CYTTEBE 3HAYCHHS Ma€ PU3HUK-
aHaui3, SIKuil 3a0e3meuye CUCTEMHE OL[IHIOBaHHS 3arpo3, OB’ sI3aHuX i3 pea-
JIi3aMi€ro JOTiCTHYHOTO MPOEKTY, Ta JI03BOJISIE BU3HAYUTH HOTO CTIHKICTH 10
30BHIIIHIX €eKOHOMIYHHX, MOMITHYHUX 1 O€3MEKOBUX YNHHHUKIB.

JIOTIOBHIOIOTh IIPOEKTHUH aHaJi3 IHCTPYMEHTH CLIEHapHOTO MOJe-
JIOBAaHHS Ta aHaJi3y YYTIMBOCTI, IO AAIOTh 3MOTY OIIIHWTH BIUIUB 3MiH
KIIFOUYOBHX TapaMETPiB JIOTICTHYHOI CHCTEMH Ha PE3YJIbTaTH MPOEKTY Ta
T ABHUIUTH aJalITHBHICTh YIPaBIiHCEKUX PIlICHb.

[HCTHTYLIIHO-TIpaBOBHI aHANI3 CIIPIMOBAHUN HA BpPaxXyBaHHS pery-
JSTOPHOTO CEpEeIOBHINA, MIKHAPOJHUX YTOA 1 IPOLEAYp TPAH3HUTY, TOMIL SIK
COIAJIbHO-EKOJIOTIYHUI aHal3 JO3BOJAE OLIHWTH BIUIMB JIOTICTHYHOTO
MPOEKTY HA JOBKIUISA Ta COILIaIbHO-CKOHOMIYHHIA PO3BUTOK TEPUTOPIH, 3a-
0e3reuyro4H BiAMOBIIHICT MPUHIIUIIAM CTAJIOTO PO3BHUTKY.

Y KOHTEKCTI TJI00aNbHUX BUKJIMKIB, TAKUX K 3MiHa reorpadii TpaH-
CHOPTHHX MOTOKIB, 3pOCTaHHS BapPTOCTI JIOTICTHYHUX MOCIYT Ta PU3UKHU BO-
€HHHX 1 TIOJMITUYHHAX HECTAaOUILHOCTEH, MPOEKTHUI aHali3 J03BOJIsE (Dop-
MyBaTd CIICHApHI MOJENI Ta OI[IHIOBATH CTIHKICTh JOTICTUYHHX PIIICHb,
TOMY OCOOJIMBOTO 3HaYCHHS Ha0yBa€ MOJICTIOBAHHS PH3HKIB, OB’ A3aHHX i3
TPAaHCIIOPTHUMHM 3aTPHMKaMH, 3MiHAMH TapU(HOI MOJITHKH, KOJTUBAHHIMU
I[iH Ha 3€PHOBI Ta OOMEXCHHAMHI Ha MIKHAPOIHUX PHHKAX, III0 3a0e3medye
MOXJIMBICTh CBO€YACHOTO KOPUTYBAaHHS TPAHCIOPTHUX CTpaTerii i 3HH-
JKCHHSI BUTPAT HA JIOTICTHYHI OTeparii.

KomruiekcHe BUKOpUCTaHHSI IHCTPYMEHTIB IPOEKTHOTO aHaJi3y Jo-
3BOJISIE HE JIMIIE BUSBJIATH Ta OLIHIOBATH MPOOJIEMHI 30HH y JIOTiICTHYHHX
JIAHIIOTaX, ajie i po3poOIIsATH MPAaKTHYHI 3aX0M IIONO iX MOJOJaHHS, 3a-
0e3reyuyroUn CTIKICTh, €)EeKTHUBHICTD i KOHKYPEHTOCIIPOMOXKHICTh €KCIIOp-
Ty 36pHOBHX KyJNbTyp YKpaiHH Ha MI)KHAPOJTHOMY PHHKY.

BripoBapkeHHST MMPOEKTHOTO MiJXOMy TaKOXK crpuse Iudposizamii
JIOTICTUYHMX TPOLECIB, 30KpeMa BUKOPHCTAHHIO CHCTEM BiJICTEXKEHHS BaH-
TaXiB, aBTOMAaTU30BaHMX IUIATPOPM JUIsl IJIAHYBAaHHSA Ta KOOPAMHALIT 1oc-
TaBOK, a TAKOXX AHAJITUYHUX IHCTPYMEHTIB JJIsl HPOTHO3YBAaHHS IIOTHTY Ta
ONTUMI3aIil 3aBaHTa)KEHHS TPAHCHOPTHUX 3aco0iB. Lludpori pimeHHs mia-
BHIIYIOTh TOYHICTh YIIPaBIiHHS MOTOKAMH 3€pPHOBUX KYJIBTYP, MiHIMi3YIOTh
BTPATH Ta IPUCKOPIOIOTH MPOLEC MPUHHATTS PillIeHb.

KommekcHe BUKOPHCTAHHS MPOEKTHOTO aHAI3Y J03BOIIsIE (HOpMy-
BaTH e(eKTHBHI, aAANTHBHI Ta KOHKYPEHTOCTIPOMO>KHI JTAHIIIOTH ITOCTaYaH-
HS 36pHOBHX KYJBTYp, 3a0e3medye cTaOlIbHICTh eKCIOPTY, 3MEHIIIY€E BTpa-
TH TPOIYKIii, MiABHUILY€e ePeKTHUBHICTh BUKOPHCTAHHS 1HQPACTPYKTypH Ta
cipusie iHTerpanii YKpainu y ria00aibHi JOTICTHYHI CUCTEMH.

JlitepaTtypa:
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OPT'AHI3AIIISA B3AEMO/III MIZKMICBKUX TA MICbKHUX
TPAHCIHOPTHHUX ITOTOKIB

Be3pykasuuii 1.B., O.0. llanosaa
Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxatina Ocmpoepao-
CbK020

[MacaxupchbKi MepeBe3eHHs K CHCTEMa BKIIOYAIOTH J(BA OCHOBHI
CIIEMEHTHU: MariCTpalbHHUH TPAHCIIOPT (3aTI3HUYHHUN, aBTOMOOIBHAH, aBia-
LifHMA, piYKOBHUIl) Ta MiCEKHH TpaHCHOPT (aBTOOyCH, TpoieiOycH, Tpam-
Bai, METPO, MapHIPYTHi Takci). Y3romkeHa podoTa IUX MiJACHCTEM € BHpI-
manbHuM (DakTopoM Ui 3a0e3reucHHs Oe3MepepBHOCTI TPAHCIOPTHOIO
MPOLIECY Ta CKOPOUEHHS 3arajbHUX BUTpAT MacakupiB. PiBeHb eeKTHBHO-
CTi Takoi B3aeMO/IIT OI[IHIOIOTh 33 KPUTEPIEM MiHIMI3aIlil CyMapHHUX MPHUBE-
JICHUX BUTpAT:

n
Z=min) (C; +0aT;)
= : @
C, o . ,
Je ' — ekcrulyaTaliifHi BUTpaTH MiAPUEMCTB MICHKOTO TPaHCIIOP-
Ty; Ti_ BHTPATH Yacy MacaXUpiB Ha IMepecagKy Ta OYiKyBaHHS; o, — Koedi-

LI€HT TepepaxyHKy 4acy y BapTICHUN CKBiBaJICHT.

OnrtumaibHa KiTbKICTh MICBKMX TPaHCIIOPTHUX 3aco0iB s 00-
CIIyrOBYBaHHSI By3Jla BU3HAYAETHCS:

N — QtO‘l
Py @

. . t
ae Q — NacaXUPOMOTIK 3 MariCTPAJILHOIO TPAHCIIOPTY; ©Y — moIry-

. . L T
CTUMUU Yac OYIKyBAHHS, P _ micTkicTh TPaHCIOPTHOTO 3aco0y; ©°0 — yac
000pOTy Ha MapuIPyTi.
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[TpakTH4Hi aceKTH 3aCTOCYBaHHS B3a€MOJIl MaricTpaJbHOTO Ta Mi-
CBKOT'O MAacaXHPCHKOI'O TPAHCIOPTY 3araJbHOr0 KOPHCTYBAaHHS MOXYTb
OyTu peaii3oBaHi:

1. 3ani3HUYHUN BOK3aJ — MICHKHI TPaHCHOPT — IHTETpalisi MapIi-
pyTIB aBTOOYCIB 1 TposIeii0yCiB I BUAKOI NEpecaKy Nacaxupis.

2. AeporopTi — MICBKHIl TpaHCTIOPT — MDKHApOIHUN mocBin (Bap-
maBa, @pankdypt, BieHs) i3 BHCOKOIO YaCTOTOIO PyXYy.

3. PiuxoBi Ta aBTOBOK3a/IM — Y MO€IHAHHI 3 MICBKHM TPaHCIOPTOM
JIO3BOJITIOTH PO3BAaHTAKUTH aBTOMOOLIBHI JOPOTH.

3aKOpIOHHUH JOCBiA B3a€MOJIi MaricTpaabHOTO Ta MICBKOTO Taca-
KUPCHKOTO TPAHCHOPTY 3arajbHOr0 KOPHUCTYBaHHs CBimuuTh: [losbmia (cu-
crema Park&Ride 3a0e3neuye iHterpauito aBro + meTpo + 3anizuuipt), Hi-
MeuurHa (bepiin: TpaHcOpTHI XaOM NOETHYIOTh MIXXMICBKI BOK3aJIH 3 Me-
pekero S-Bahn ta merpo), Cinramyp (kouuerniis Transit-Oriented Devel-
opment (TOD), ne BCi BUAM TPaHCTIOPTY 00’ €IHAHI B €UHY CHCTEMY).

BucHoBkH. B3aemois MaricTpaibHOrO Ta MICBKOTO TPAHCIIOPTY J10-
3BOJISIE CKOPOTUTH BUTPATH 4acy MacakHpiB, MiABUIINTH e(EKTHBHICTh BU-
KOPHCTaHHS PyXOMOTO CKJIa[ly, 3HU3HTH €KCIUTyaTalliiiHi BUTPATH MEpPeBi3-
HUKIB Ta 3a0€3MCYNTH €KOJOTIUHICTh IepeBe3eHb. [HTerpalis mMaricTpanb-
HHUX Ta MICBKHX HEpeBEe3C¢Hb € KIIOYEM IO MiJABUIICHHS SIKOCTi TPAHCIIOPT-
HOTO 00CITyrOBYBaHHS HACEICHHSL.
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PO3BUTOK JIOTICTUYHOI IH®GPACTPYKTYPU YKPATHU B
YMOBAX KPU30BUX BUKJIUKIB 2021-2025 PP.

Bepe:xxna €.C. Kosuyp K.I.
XapxiscbKuil HAYIOHATbHUN ABMOMOOLIbHO-00POAICHIL YHIBEepCUmem

Jlorictuuna iH(pacTpykTypa € 6a30BUM eleMeHTOM (DyHKIiOHyBaH-
HS HaIiOHAJIBFHOI €KOHOMIKH, OCKUTBKH 3a0e3reuye Oe3nepepBHUN pyX Ma-
TepiaNlbHUX TOTOKIB MK BHPOOHWYMMM, CIIOKMBYMMH Ta TPaH3UTHHUMHU
nankamu. 1i piBeHb PO3BHTKY Ge3MOCEpEIHbO BIUIMBAE HA IIBHAKICTH TOBA-
poobiry, e eKTUBHICTh 30BHINTHHOSKOHOMIYHOI AisITFHOCTI Ta CTAOUTBHICT
JIAHIIOTIB MOCTauaHHs. Y Cy4acHMX yMOBaxX IN00ajbHOI HecTalilnbHOCTI
JIOTICTHKA IIepecTae BUKOHYBAaTH BUKJIFOYHO JOIOMDKHY (YHKIIIO Ta TpaH-
chopMyeThCsl y CTpATETIYHUI IHCTPYMEHT 3a0€3IICUCHHST CKOHOMIYHOT CTiii-
KOCTI JICp)KaBH.

Iepiox 2021-2025 pp. anst YkpaiHu XapakTepHu3y€eThCsl MOETHAHHIM
KUTBKOX KPH30BHX YMHHHUKIB: Hachigkamu mangemii COVID-19, mo6ans-
HUMH{ TIOPYLICHHSMH JIAHIIOTiB MOCTa4YaHHs, CHEPreTUYHUMHU IIOKAMH Ta
MacIITaOHUMH BOEHHUMU TisIMH. Y TaKUX YMOBaXx JIOTICTHYHA iH(pacTpyk-
Typa 3a3Ha€ MOABIHHOTO THCKY: 3 OXHOTO OOKYy — (hi3WMYHHX PyHHYBaHb i
0OMeXeHb TPOIYCKHOI CIIPOMOXHOCTI, 3 IHIIOrO — 3pOCTAaHHS BHUMOT IO
THYYKOCTi, IIBHJIKOCTI Ta HAJIHHOCTI IepeBe3eHb. HaykoBi HOCHiKeHHS
CBiIYaTh, 110 KpaiHU 3 PO3BMHEHOI Ta AMBEPCH(IKOBAHOIO JIOTiCTHYHOO
iH}pacTPpyKTYpOIO MIBU/IIE AIANTYIOThCS JI0 KPU3 Ta 3MEHIIYIOTh €KOHOMI-
YHi BTPATH BiJ] MOPYIICHb TOCTa4aHHS.

Oco0nuBoro 3Ha4ueHHs: Ha0yBa€e MUTAHHS CTIMKOCTI JIOTICTUYHUX CH-
cTeM, siKke nependadae 3AaTHICTh IHQPACTPYKTypH HE JIMILE MPOTHCTOSTH
30BHIIIHIM IIOKaM, ajie¢ ¥ IIBHIKO BiJHOBIIOBATH (DYHKIIOHYBaHHS MiCIIS
KpHu30BUX noxii. s YkpaiHu Lie mUTaHHS TICHO MOB’s3aHE 3 IHTErpami€ro
JI0 €BPONEHCHKOIO €KOHOMIYHOTO IPOCTOPY Ta (POPMYBAHHSM aJIbT€pPHATH-
BHUX TPAaHCHOPTHHUX MapUIpyTiB. SIK 3a3HAYa€THCS y JTOCIIKEHHSX, PO3BHU-
TOK JIOTICTHYHOT iHPPACTPYKTYpH € OJHIEIO 3 KIFOYOBUX NEPEIYMOB EKOHO-
MI4HOi CTabiIbHOCTI Ta BiHOBJIEHHS y KPH30BUX YMOBaXx.
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TpancnoptHa iH(GpacTpykTypa YKpaiHU y JOCHIIPKYBaHHH Iepion
3a3HaJia ICTOTHUX CTPYKTypHHX 3MiH. [lo 2022 poKy AOMiHYIOUy pOIb y 30-
BHIIIHIM TOPTiBII BiAirpaBajgu MOPCHKI MOPTH, 4Yepe3 sIKi 31iHCHIOBasIaCs
3HaYHa YacTHUHA EKCHOPTHO-IMIOPTHHX omepauiid. [loganpme OnokyBaHHS
Ta 0OMeXeHHs iX (QyHKUIOHYBaHHS 3yMOBHJIM HEOOXIHICTh TEPMIHOBOI Ie-
peopieHTaIii BaHTa)XOIIOTOKIB Ha 3aNi3HWYHHNA Ta aBTOMOOLTHHHN TpaHC-
nopt. Lle cipuanHUIO pi3Ke 3pOCTaHHSA HABAaHTAKECHHS Ha CYXOITyTHI KOpH-
JIOpH Ta IPUKOPIOHHI MEPEXOIH.

3amizHUYHA iHPpaCcTPyKTypa cTana KIIOYOBOIO JAHKOI 3a0e3MeUeH-
HS TPaH3UTY, IpoTe ii QPyHKIiOHYBaHHS YCKJIaTHIOETHCS PI3HUIICIO Y MIHPH-
Hi Komii 3 kpainamu €C, mo moTpedye IOAAaTKOBHX Omepaliil rmepeBaHTa-
KEHHS. ABTOMOOUIBHHMI TPAHCIIOPT, Y CBOIO uepry, 3abe3redye rHy4KiCTh
MapIIpyTiB, ajle XapaKTepH3y€EThCS 0OMEKEHOIO MPOIYCKHOIO CIIPOMOXKHIC-
TIO IPUKOPAOHHUX MYHKTIB Ta 3pOCTaHHSIM BUTpAT Ha MepeBe3eHHs. Y Hay-
KOBHX TMpaIlsIX MiAKPECIIOETHCS, IO Taka TpaHchopMallis TPAaHCIIOPTHOT CH-
cTeMH TOTpeOye KOMILICKCHOT MOJEpHI3allii Ta Y3TOMKCHHS 3 €BPOICHCh-
KUMH CTaHAAapPTaMH.

Ckrnanceka iHppacTpykTypa Ykpainu y 2021-2025 pp. po3BUBa€eThCS
IiJ BILTMBOM 3MiH JIOTiCTHYHUX MapIIpyTiB i CTPYKTYpH BaHTAXKOIIOTOKIB.
3pocTae ponb perioHaIbHUX CKIAMIB, JOTICTHIHNX LEHTPIB Ta THMYACOBHX
MepeBaHTAKYBaJbHUX TEPMIiHANIB, SKi BUKOHYIOTh QyHKII0 OydepiB y ma-
HIforax mnocradanfsa. OcoOnuBe 3HaYEHHS 1€ Ma€ JJIsl arpapHOTO CEKTOpY,
Jie 30epiranHst MPOAYKIlii Oe3MocepeIHhO BIUIMBAE HA KCIIOPTHUMN MOTCHIII-
aJ1 KpaiHu.

MurtHa iHQpacTpyKTypa TakoX 3a3Ha€ aJanTallifHUX 3MiH. YMOBHU
KPH30BUX BUKJIMKIB aKTyali3ylOTh MOTpe0y Y CKOPOYEHHI 4acy MHUTHOTO
odopMIIeHHST Ta CIIPOILEHH] npoueayp. BogHouac HepiBHOMipHE HaBaHTa-
JKEHHSI Ha MTPUKOPJOHHI MYHKTH NPU3BOAUTD J0 3aTPUMOK 1 301JIbLIEHHSI JIO-
TiICTUYHMX BHTpAT, 10 HEraTHBHO BIUIMBAE Ha KOHKYPEHTOCIPOMOXKHICTb
HAaITIOHAJBEHOTO Oi3HEcy.

OnHi€ro 3 KIFOYOBUX TEHACHIIIH nepiony € nuBepcudikais JIOTiCTH-
YHUX MapmIpyTiB. TpaaumiiiHi MOPCHKI OUITXH OYIIM YaCTKOBO 3aMiHEHi Cy-
XOIyTHHMH KOpUAOpaMH depe3 Kpainu €sporneiicbkoro Corosy, a Takox pi-
YKOBMMH MapLIpyTaMy depe3 AyHaicbki mopTu. Taka mepeopieHTamis 10-
3BOJIHIIA 30€PETTH €KCIIOPTHI MOTOKH, MPOTE BOJAHOYAC ITiIBHIMIA HABAH-
TaXEHHS Ha iHPPACTPYKTYpy Ta MOCHINIA TOTPEOy Y PO3BUTKY MYJIbTHMO-
JIalIbHUX TIePEBE3CHb.

@i3uuHi pyHHYBaHHS TPAHCIOPTHUX 00 E€KTIB € OMHIEIO 3 HAMOLIBII
KPUTHYHHX TpoOIeM JOoTicTHHHOI iHppacTpyKTypH. I1omKomKeHHST MOCTIB,
3ali3HUYHUX BY3JIiB Ta aBTOJIOPIT 3HIKYE 3arajibHy MPOIYCKHY CIIPOMOX-
HICTh CHCTEMH Ta YCKJIAIHIOE ()OPMyBaHHS CTaOLIBHUX MapmpyTiB. HaBiTh
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YacTKOBI OOMEKEHHS Ha OKPEMHUX AUISHKaX MPHU3BOAATH JO JIAHIIOTOBHX
3aTPUMOK Y ITOCTauaHHi.

3MiHa MapuIpyTiB Ta ITOJOBXEHHS TPAHCIOPTHUX IUIEYEH 3yMOBIIO-
I0Th 3pOCTaHHsS BHUTpAT Ha IepeBe3eHHs. JlogaTkoBi BUTpaTé MOB’si3aHi 3i
CTpaxyBaHHSIM, II€PEBaHTA)XECHHSM BaHTaXiB, MUTHHMH HpOLEIypaMu Ta
3poctaHHAM Tapu(iB. Y CYKyHHOCTI Iie 3HIKY€ €(EKTHBHICTh 30BHIIIHBO-
TOPTOBENBFHUX OMNepalliii Ta miIBUIIY€e KiHIIEBY BapTiCTh MPOTYKIIii.

Po3BUTOK Ta BiZHOBIEHHS JIOTICTHYHOI iH(PACTPyKTypHu mOTpedye
3HaYHUX (iHaHCOBHX pecypciB. OOMekKeHI MOXKIUBOCTI JAepikaBHOTO (i-
HAHCYBAaHHS Ta BHCOKI PH3MKH JJIS IPUBATHUX 1HBECTOPIB CTPUMYIOTH pea-
Ti3amio iHQpPaCTPYKTypHUX MPOEKTIB. Y HAYKOBHX MOCIIIKEHHSX HArolo-
LIYETHCS, IO IHBECTHLIIHUIT AeinUT € OHMM i3 KIIFOYOBUX Oap’epiB cTa-
JIOTO PO3BUTKY JIOTiCTHKH.

CyTTeBOIO MPOOIIEMOIO 3aMHUIIAEThCs NehiUT KBajdiikoBaHux (a-
XiBLIB y c(epi JOTICTUKHU, TPAHCIIOPTY Ta YNPABIIHHA JaHIIOTaMU HOCTa-
yanHs. OpraHizauiiiHi HeZOJIIKY, HEIOCTaTHIl piBeHb HU(PPOBUX KOMIIETEH-
i Ta ciaOka KOOPJMHAISA MK YYaCHHKAMH JIOTICTUYHUX MPOLECIB 3HU-
KYIOTh €(PeKTUBHICTh (DYHKIIOHYBaHHS IHPPACTPYKTYpH.

[HTeTparis 3 €BpONEHCHKUMHU TPAHCIIOPTHUMH KOPHAOPAMH PO3IILA-
JA€ThCS SIK CTPATETIYHUM HANpsIM PO3BUTKY JIOTiCTHYHOI iH(pacTpyKTypH.
V3ropkeHHsI TEXHIYHUX CTaHJApTiB, PO3BUTOK TPAHCKOPJOHHMX MEPEXOIiB
Ta TapMOHI3allis MUTHUX HPOLELYp CTBOPIOIOTH NMEPEXyMOBH IS ITiIBH-
LIEHHS €()eKTUBHOCTI MI)KHAPOJHUX IEPEBE3CHb.

MyabTUMOZAJIBHI TIepeBe3eHHs 3a0e3Me4yI0Th THYYKICTh JIOTICTHY-
HHUX CXEM Ta J03BOJISAIOTH ONTHUMI3yBaTH BUKOPUCTAHHS TPaHCIIOPTHHUX pe-
cypciB. [loeqHaHHs Pi3HUX BUJIIB TPAHCHOPTY CIPHSE 3HWKEHHIO PU3HKIB,
[TOB’SI3aHUX 13 JIOKAJbHUMU OOMEXKCHHSIMH a00 MOMIKOMKCHHAMH iH(pa-
CTPYKTYPH.

Hudporsizaris JOTICTHKN PO3TIIAAAETHCS K KIFOYOBUH (QakTop mija-
BHUINEHHS i cTifiKocTi. BUKOpHCTaHHS €1eKTPOHHOTO JOKYMEHTOO00Iry, cuc-
TEM MOHITOPHMHTY Ta aHaJITHKH JaHUX CIPUSIE ITiABUIIECHHIO TPO30POCTI Ta
CKOPOYEHHIO YaCy BUKOHAHHS JIOTICTUYHHX OTIEpaIli.

BimHOBICHHST MOIIKOMKEHUX O0O0’€KTIB Ta MOJEpPHI3alis 1CHYHOYOi
iH(pacTPyKTypH CTBOPIOIOTH OCHOBY JUISI IOBFTOCTPOKOBOTO PO3BUTKY JIOTi-
ctigHOi cucteMu. PopMyBaHHA Cy4acHHX JOTICTUYHUX XaliB i pe3epBHHUX
MapIIpyTiB MiABHIIY€E aJaNTUBHICT CHCTEMH 10 MAaOyTHIX KpH3.

Jlorictuuna ingppacTpykrypa Yipainu y 2021-2025 pp. dyHkmionye
B yMoBax 6arato(akTopHOI KPH3H, 1[0 CyIPOBOIKYETHCS 3HAUHUMHU (i3ud-
HUMH, €KOHOMIYHHMH Ta OpTaHi3aIliifHIMN BHKIMKaMH. BomgHouac mpose-
JIEHUH aHaJli3 CBIMYMThH MPO HASBHICTH MOTEHIIATY JJIs aganTarii Ta BiHO-
BJIEHHS 4epe3 AnBepcH(IKaIil0 MapUIpyTiB, IHTErpalilo 3 €BPONEHCHKUMHU
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TPAHCIIOPTHUMH MeEpEeXaMH Ta BIPOBaJUKeHHs IudpoBux pimens. [loxa-
JIBII JIOCHIKCHHS JIOIUIFHO CHPSMYBAaTH Ha OLIHKY €(EeKTUBHOCTI peari-
30BaHUX 1HOPACTPYKTYPHUX MPOEKTIB Ta iX BIUIMB Ha EKOHOMIYHY CTIHKICTbh
JIePIKaBH.
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OCOBJUBOCTI EKCIEIJATOPCBHKOI TISAJIBHOCTI TA
OYHKIIOHAJIBHI OBOB’ 43K EKCIIEAUTOPA B CYYACHHX
YMOBAX

Beuwneara I.
Leporcasnuii acpapnuii ynigepcumem Monoosu, Monoosa

IpodeciitHa TPaHCIOPTHO-EKCIIEAUTOPCHKA JISUTBHICTD € KITFOUOBUM
CKJIATHUKOM CYYacHOTO TPaHCIIOPTHOTO MpOLECy, OCKUIBKK 3abe3redye
e(eKTUBHE yNpaBJiHHSA BaHTAXXOIOTOKAMHU Ta Y3TO/PKEHY B3a€EMOJII0 MDX
yciMa eleMEHTaMH JIOTiCTHYHOTO JIaHIora. EkcneguTop BUKOHYE pOIb
LEHTPAIFHOI0 KOOPAWHATOpa, SKUI BIAIOBIA€ 3a OpraHi3amilo NepeBe3eH-
HSI, KOHTPOJIb JOTPUMAaHHS JIOTOBIPHUX YMOB 1 ONTHMI3allilo 3arajJbHuX JIO-
ricrnyHux BUTpar. OcHOBHI (PyHKIIT eKcHeauTopa, a TaKoX HPUKIAAN iX
MPaKTUYHOTO 3aCTOCYBaHHS 3 YpaxyBaHHSIM IPOBIIHOTO MIXHApPOHOTO
JIOCBimy, HaBeneHi y Taou. 1.
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Tabmuns 1

OcHOBHI 3a/1a4i eKcIeIMTopa Ta MPUKIAIM IX IPaKTUYHOI peatizarii

3anava excienu- | Ilpukiax xkommanii | [IpoGrema nsax BUpimIeHHS

TOpa

Opranizauis ma- | DHL (Himeuunna) | CkiagHicTh KO- Bukopucranus mu-

ppyTy Ta BUOIp | — MyIbTUMOJANbHI | OpAMHALIi pi3HUX | (poBuX mIardopm

NepeBi3HUKA MIEPEBE3CHHS BUJIIB TPAHCIIOP- | JUISl TJIaHyBaHHS
Ty JIOTiCTHKH

OdopmiteHHs Krone i Harems 3aTpUMKHU uepes 3anpoBaKEeHH e-

TPaHCIOPTHHX 1
MHTHHUX JJOKyMe-
HTIB

(IIsetinapist) —
MOPCBHKi KOHTEH-
Hepu

Ppi3HiI MUTHI BH-
Moru

JTIOKyMEHTIB Ta 0J10-
KYEHH-TeXHOOT 1

KonTposns Tep-
MIHIB IOCTaBKHA

Amazon (CLIA) —
rno6ansHi B2B
MOCTaBKH

Pusux 3puBy Te-
PMiHIB y MiKOBi
CE30HH

Buxopucranus npo-
THO3HOI aHAJIITUKH
JUISL YIIPABIiHHS Jla-
HIIOTaMH [10CTa-
YaHHS

CrpaxyBaHHS Ta
30epekeHHs Ba-
HTaXy

Yxp3anizauus Jlo-
rictuka (YkpaiHa)
— MepeBe3eHHs 3¢-
pHa

TTomxomkeHHs
YH BTpaTa BaH-
TaXxy B A0pO3i

Bubip HagiiftHuX
CTPaXOBHKIB Ta MO-
HITOPHHT BaHTaXiB
GPS-cucremamu

dinaHCOBHI KO-
HTPOJIb BUTPAT

Maersk (anis) —
MOPCBKI IlepeBe-
3€eHHS

3pocraHHs Bap-
TocTi hpaxTy

Bukopucranns nos-
TOCTPOKOBHX KOHT-
pakTiB i TapupHOI
onTuMizanii

BucHoBkH. TpaHCIIOPTHO-EKCIIEAUTOPCHKA AISUIBHICTD OCiae Ipo-
BiJ{HE MiCIIC B CUCTE€MI Cy4acHOI JIOTICTHKH, 3a0€3eUy0Un y3roKeHY B3a-
€MO/Ii}0 M)XK NEPEBI3HUKOM Ta 3aMOBHUKOM. EKCIIEIUTOp BUKOHYE KITFOUOBI
¢byHKILIT opraHizaTopa, MocepesHUKa Ta KOHTpPOJepa JOTiCTHYHOTO Ipolie-
cy. JlocBin mpoBiTHUX MIKHAPOIAHUX KOMIIAHIH JEMOHCTpYE, IO BIpPOBa-
JDKEHHS IU(DPOBUX TEXHOJIOTIH 1 BUKOPUCTAHHSI aHAJIITHYHUX IHCTPYMEHTIB
ICTOTHO TiIBUIIYIOTh €EKTHBHICTh CKCIIEAUTOPCHKUX omepariii. B ykpain-
CHKHX peallisiX aKkTyaJbHHMH 3aJIUIIAIOTHCS 3aBIaHHS IOA0 yIOCKOHAICH-
Hsl HOPMaTHBHOTO 3a0€3MeYeHHs Ta PO3LIMPEHHS PUHKY HpOoQeciiiHuX exc-
HNEJUTOPCHKHX MOCIYT.

=
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PO3POBKA MOBIJIBHOI'O METEOPOJIOT'TYHOI'O
KOMIIJIEKCY

Bunty A.O. Po3naiidina B.B. Tkauyk IL.B.
Hayionanvna axademis depoicasnoi npukopdonHoi ciyocou Yrpainu imeni
bozcoana Xmenvuuyvrkozco

VY cy4acHHMX yMOBax BEACHHS TaKTHYHUX [l Ta BUKOHAHHS IH)KCHE-
PHEX 3aBJaHb KPUTHYHOTO 3HAYCHHS HaOyBae (akTop Oe3leKkd Ta OLiHKH
HaBKOJIMIIHBOTO cepenoBumia. ONmepaTUBHICTD OTPUMAHHSA JOCTOBIPHHUX
JAaHUX TPO CTaH aTMOC(EPH € 3aMOpyKOr0 €(heKTHBHOTO IUIAHYBAaHHS OIle-
pauiii Ta 30epexeHHs XKUTT ocoboBoro ckiany. [IpodbnemaTrka mojsrae y
TOMY, IO BiJICyTHICTH JIOKQJIBHMX METEOJaHUX YacTO MPU3BOIUTH N0 IO-
MUJIKOBHX DillleHb, OCOOJMBO MPU BUKOPUCTaHHI OE3MIJIOTHUX CHCTEM, 4y-
TIMBUX JI0 MOTOAHUX YMOB [1]. [lnsi BUpiLIEHHS IbOTO MUTAHHS MPOMOHY-
€TBCSl BIPOBA/KCHHS CIICI[iali30BaHOT0 MOOLIBHOTO METEOPOJIOTIYHOTO
KomIutekcy. Ll po3poOka 103BoIIsiE HIBENIOBATH 3aJ€KHICTH BiJ TI00ab-
HUX IPOTHO3IB, 3HAYHO CKOPOTHTH Yac Ha PO3TOPTaHHS Ta 3a0€3MIE€UNTH aB-
TOHOMHICTh BUMIpPIOBaHb 0€3 BUKOPHCTAaHHS CKIAJHUX OU(PPOBUX CTAHIIN
[2].

Konnenuist po6oT po3po0IeHOro KOMIUIEKCY IPYHTYEThCS Ha Me-
XaHIYHOMY METOAI BU3HAUCHHS MapaMeTpiB aTMoc(epn, Mo rapanTye Horo
HaJifHICTh B YMOBaxX BIJICYTHOCTI eHepromnocradyants. KOHCTpYKTUBHO BH-
pib sBisie cOOOIO IHTErPOBaHY CHUCTEMY 3 YOTHPbOX KIIOYOBHX By3iiB. ba-
30BMM €JIEMEHTOM BHCTYIIA€ TEJECKOIMiYHA IIOIJa, BUKOHAHA 3 JIEIKOIO
antoMiHieBoro npodimo, 1o 3abe3neuye HeOOXiaHy KOPCTKiCTb. [i poboua
BHCOTa PETYJIIOETHCS B Mekax Bix 1,2 mo 2,8 m. Takuii miamna3oH € KpUuTu4-
HO B)XJIMBUM JUISl YHUKHEHHS! BILIMBY IPU3EMHOI TYpOYJIEHTHOCTI, 1O Bi-
TIOBiIa€ 3arajlbHIM BHMOTAaM JI0 METEOPOJIOTIYHUX CIHOCTEPEXKEHb Yy MpH3e-
MHOMY miapi [3]. Y TpaHCHOPTHOMY IOJIOKCHHI CHCTEMa € MaKCHMAaJIbHO
KOMITaKTHOIO, a il MOBHA Maca He mepeBHIye 1,8 kr, 1o BifnoBigae cTaH-
JapTaM MOOUIFHOTO CHOPSAIPKSHHS PO3BiyBIBHUX TPyl [4].

s Bi3yamizamii acpoIHHaAMIYHIX MPOIECiB BUKOPUCTOBYETHCS BiT-
pOBHII MIIIOK CHTHAIBHOTO THITy MOBXHHOKO 1000 MM i3 BXiTHUM HdiaMeT-
poM 25 cMm. BiH BHUTOTOBIECHHH 31 3HOCOCTIHKOI ITOJIieCTepOBOI TKAaHMHU
urieHicTIO 300D, sika Mae AOJATKOBUH 3aXUCT Bil yIbTpadioraeToBOro BH-
mpoMiHIOBaHHA. KOMITIEKCHY OIIIHKY TEpMOIMHAMIYHOTO CTaHy IOBITPS
3a0e3nedye KOMOIHOBAaHHHA TEPMOMETP-TIrpoMeTp, a MPOCTOPOBY Opi€HTa-
1Iif0 Ta BU3HAYEHHS a3UMyTa - piauHHuN Kommac. [Ipunan po3paxoBaHuii Ha
eKCTpeMallbHi YMOBH eKCIUTyaTallii: poOOoYMid TeMIepaTypHHH iama3oH
cranoButh Big —40°C no +50°C, a BigHOCHA BOJOTICTH MOXe csraTd Bix 10
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1o 100 %. Cuctema 3abe3mneuye TOUHICTh BU3HAYCHHS HAIMPSIMKY BIiTPY +5°
1 IPUBOIUTHCS Y poOOYY FOTOBHICTH MEHII HiX 32 1 XBUIIUHY.

BripoBapkeHHSI KOMIUIEKCY € €eKOHOMIYHO Ta HPaKTUYHO OOIPYHTO-
BaHMM KpOKOM. BigmoBa BiJ| €l1€KTPOHHUX KOMIIOHEHTIB 3a0e3redye Hy-
JIbOBI BUTPaTH Ha €JIEMEHTH >KUBIICHHS Ta BUCOKY PEMOHTOIPHUIATHICTB.
BuxopucranHs mpuiamy Imig 9ac MiATOTOBKH MaWmaH4ukiB st BriJIA mo-
3BOJISIE MiHIMI3yBaTH aBapiiHICTh, TOB'I3aHy 3 PI3KUMHU NOPHBAMH BITPY Ta
0o0JIeIeHIHHSAM, IO € OJHI€I0 3 OCHOBHUX NPHYMH BTpaTh amapatiB [1].
Kpim TOTO0, KOMITIEKC Bimirpae BaKIMBY POJIb Y HABUAIBHOMY TIporieci, ¢po-
PMYIOUYH Y TIEpCOHANY HAaBMYKU iHTYITHBHOTO PO3YMIHHS METEOPOJIOTIYHOT
00cTaHOBKH Oe3rmocepeIHh0 y OJIbOBHUX yMOBax [3].
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AKTYAJIBHICTbh MOBIJIBHOT'O METEOPOJIOTTYHOT' O
KOMILIEKCY Y AIAJIBHOCTI NIAPO3ALIIB AIICY

Bunty A.O. SIuko I'.P. Yeuear M.C.
Hayionanvua axademis oepoicasnoi npukopoonnoi ciyoscou Yrpainu imeni
boecoana Xmenvnuyvroco

B ymoBax moBHOMacmTabHOi 30poifHOi arpecii mpotn YkpaiHu cre-
nudika OXOpOHH JIep>KaBHOTO KOPAOHY Ta BEICHHS OOMOBMX il 3a3Haia
KapAWHAJIBHUX 3MiH. SIKIIO paHilie riApoMeTeopooridaa inpopmaris Mana
MIepEeBaKHO ITUBITbHE 3HAYEHHS, 0OCITYTOBYIOYH TIOTPEOH arpapHOTO CEKTO-
Py UM KOMYHQJIBHUX CIyX0, TO CbOTOJHI BOHA CTaJla HEBiJ €MHOIO CKJIa0-
BOIO OoioBOrO 3a0e3meueHHs miaApo3aimiB cmi oboponu [3]. Bracmigok ak-
TUBHHMX OOMOBHMX Iilf 3HAYHA YacTHHA CTaIliOHAPHOT MEpexki JepKaBHUX
METEOPOJIOTIYHUX CTaHILiN OyJia MOIIKO/DKEHa, 3HUIIeHa a00 ONMHMIacs Ha
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TUMYacOBO OKYIIOBaHHX TEPHUTOPISX, IO CTBOPUIIO KPUTHYHI «CIITi 30HM»
y MOHITOPHHIY aTMoc(hepy B3IOBX JIiHii 3ITKHEHHS Ta AEP>KaBHOTO KOPJO-
Hy [4].

Pazom 3 tum, minposainu JlepxkaBHOT IPUKOPIAOHHOT CITyK0u YKpai-
HU YacTo JIFOTh y BIAPHBI BiJf OCHOBHUX CHJI, JI¢ JOCTYH JO IHTEpHETY abo
LEHTpaJli30BaHUX METEO3BeJCHb BiACYTHIH abo HeakTyampHHHA. Ilmsxom
BHpIMIEHHS wi€i mpobieMu Mo)ke OyTH BIPOBAKCHHS Ta BUKOPHUCTAHHS
ABTOHOMHHUX MOOUTBHHUX METCOPOJIOTIYHHX KOMIUIekciB. Ha BimMmiHy Bim
CKIaIHUX ENEKTPOHHUX CHCTEM, fKi 3aJeXaTh BiJ EICKTPOXKUBICHHS Ta
MOXYTb OyTH BHSBIICHI 3aco00aMH pagioeIeKTPOHHOI pO3BIAKH BOpora, s
moTped MPUKOPAOHHUKIB 0OpaHO BapiaHT MOBHOT MEXaHIYHOI aBTOHOMHOCTI
[1].

MoO6ibHUIT METEOPOJIOTIYHUI KOMIUIEKC - 1€ IHTerpoBaHa CHCTeMa
3ac00iB BUMIPIOBAJILHOT TEXHIKH, IPU3HAYCHA Il ONEPATUBHOIO BUMIpIO-
BaHHS Ta BI3yaJbHOI OLIHKH MapamMeTpiB aTMOC(epH B IOJbOBHX YMOBaX.
Moro Kimo4oBOI0 0COGIHBICTIO € BiICYTHICTh IeMacKyBalbHHX O3HAK (Tell-
JIOBOTO YM PaJiOBUIPOMIHIOBAaHHS) Ta 3AaTHICTh MPALOBATH B OyIb-SIKHUX
KIIMaTHYHAX yMOBAX 0€3 BUKOPHCTAHHS [KEPEIT )KUBJICHHSI.

Texniuna 6aza KOMIUIEKCY c(OpPMOBaHa 3 ypaxyBaHHSIM BHMOT MO-
OimpHOCTI Ta HagiHOCTI. [IpUnan ocHaIIEHWI TAKIMHA OCHOBHUMH €JIEMEH-
TaMU: BITPOBHUM MIIIKOM CHTHAIBFHOTO TUMY (KOHYC), KOMOIHOBaHHM Tep-
MOMETPOM-TIrPOMETPOM, PIANHHUM KOMIIACOM, TEJIECKOMIYHOIO IIOTJION 3
¢ikcaropamu. KoHCTpyKIisi 103BOJIsIE HAIHHO 3aKPINMUTH MPUIIAJ Ta ITiAHS-
TH BUMIPIOBaJIbHUI BY30J1 HAa HEOOXiJHY BUCOTY (HaJ piBHEM TpaBH 4 4a-
TapHUKIB) Ul OTPUMAaHHS HECIIOTBOPEHUX JaHHMX IPO IMOBITPSIHI ITOTOKH
[3].

[Topsimox poOOTH 3 KOMIUIEKCOM MiIMOPSIKOBAHUN TAKTUYHHM BU-
Moraum. [Iporec po3ropTanHs 3 MOXIIHOTO MOJIOKEHHsI B 00HOBe 3aiiMae Mi-
HIMaJIEHUH Yac: eKinaxx o0upae MO3HIIiI0, po3ropTae Ta pikcye TerecKomiu-
Hy IOy, BCTAHOBIIIOE BITPOBHII KOHYC Ta BUMIpIOBaJbHHUN OJIOK, Opi€H-
TYyIOYd HOTO 3a KOMITacOM. 3HSATTSA TOKa3HHKIB BiIOYBA€THCSA Bi3yalbHO
Oe3rmocepeTHBO 3i MIKAN MPWIAAiB. BiICyTHICTE eTamy elxeKTpOHHOI 00po0-
KM Ta KOJYBaHHS JaHUX 3HAYHO CIIPOIIYE EKCILIyaTallio Ta BUKIIIOYAE MO-
JKIUBICTH MporpamMHuX 3001B. [lepenaua indopmarii komananpy abo cymi-
JKHUM TIPO3IiJaaM 3IiHCHIOETBCS TOJIOCOM ab0 dYepe3 3axHileHi pajioka-
HaJIM, 110 YHEMOXJIMBIIOE TIEPEXOIUICHHS JaHUX 3aco0amMu KiOeppo3Bilku
npoTuBHUKA [1].

Kopucts Ta chepa Bukopuctanasa ganoro 3acody B JAIICY e bararo-
rpaHHOI0. Y BIHCHKOBIiN cdepi BiH € KPUTUIHUM €IEeMEHTOM 3a0e3TeueHHs
epexTBHOCTI BoTHIO. CHalllepChKi Mapy Ta po3paxyHKH CTAaHKOBHX I'paHa-
TOMETIB, BUKOPHCTOBYIOUH JaHI PO TEMIIEpaTypy Ta BiTep, BHOCATH TOUHI
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TIONIPaBKH, 110 JIO3BOJISIE BPa3UTH LIk 3 mepuioro noctpity [1]. He meHm
Ba)XXJIMBOIO € MiATPUMKa aepOpO3BIIKU: ONEPATOPH JAPOHIB, OPIEHTYIOYHCH
Ha BITPOBMH MIIIOK, YHHKAIOTh BTPAaTH KOIITOBHHUX «HTAIIOK» IiJl 4ac
37IbOTY Ta MOCAJKH TIPH MopuBYacToMy BiTpi [4]. Oxpim OoiioBoro 3acrocy-
BaHHsI, KOMIUIEKC BiJlirpae BaXXIMBY pOJIb y IIMBUILHOMY 3aXHCTi. B ymoBax
MTOCTIHHUX OOCTPiNIiB IPUKOPIOHHS iCHYE PU3NK MOIIKOHKEHHS €MHOCTEH 3
XIMIYHUMH pedOBHHAMH (aMiak, XJIop). 3a JOIOMOTOIO BiTPOBOTO KOHycCa Ta
KOMIIaca MPUKOPIOHHUKH MOXXYTh MUTTEBO BU3HAUYUTH HAIPSIMOK PyXy He-
0e3rmeyHol XMapy Ta OpTraHi3yBaTH €BaKyalild 0COOOBOTO CKJagy i Hace-
JICHHS 13 30HH ypakeHH: [2].

OTxe, MOOITPHUN METEOPOJIOTIYHNI KOMIUIEKC Y MEXaHIYHOMY BH-
KOHaHHI TpaHC(HOPMYBABCs 3 JOMOMIKHOTO 3aCO0Y B IHCTPYMEHT TaKTHY-
HOTO 3HAaueHHs. M0ro 3acTOCYBaHHs JJ03BOJIAE HiBEIIOBATH 3arPo3y «CIIMMX
30H» Y METEOMOHITOpHUHTY Ta 3ade3neuntu ninpo3aian AICY xurreBo He-
o0xinHoro iHpopMariieto. [ToeaHaHHS aBTOHOMHOCTI, IPOCTOTH KOHCTPYKIIT
Ta cTiiikocTi 10 3aco6iB PEB poOuTh Iie# KOMITIEKC HE3aMiHHHAM MOMIYHH-
KOM, SIKHH CIIpHs€e 30€pekEHHIO KUTTS 0COO0BOTO CKIIaay, TEXHIKU Ta yc-
MIITHOMY BUKOHaHHIO 0OMOBHX 3aBIaHb.
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PECYPCO3BEPITAIOYI TEXHOJOI'T 3BJIBIIEHHS
MIXXPEMOHTHUX ITPOBIT'IB KOJICHHUX ITAP IOKOMOTHUBIB

Bopobiios O.B., Irnatos /I.B.
Cxionoyxpaincoxuil nayionanohuil ynisepcumem im. B. Jlans, Ykpaina

®Di3MYHOI0 OCHOBOIO PYXY MOT3/1iB 3aJII3HUISIMHI € KOHTAKTHO-CHJIOBA
B3a€EMO/IisSl PyXOMOT'O CKJIaJly 3 €JIeMEeHTaMu BepXxHboi OynoBu koumii. Kiro-
YOBY poJib y 3a0e3nedeHHi Oe3nexu pyxy Ta popMyBaHHI OCHOBHUX TEXHi-
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KO-€KOHOMIYHHUX MOKa3HMKIB €KCIuTyaTanii 3aJi3HUYHOTO TPAHCIOPTY BiJi-
IparoTh MPOLECH, IO BiIOYBAIOTHCS B CHCTEMI «KOJIECO-pelikay, siKi BU3Ha-
YaloTh JIOMYyCTHMI OCbOBI HaBaHTa)KEHHSI, Macy MOi3/iB, IIBUJIKICTh PyXy Ta
piBEHb eKcIUTyaTaliiHUX BUTpaT. B3aemonis B 3a3HaveHii cucTeMi Xapak-
TEPU3YETHCS CKJIAJAHUM KOMIUIEKCOM KOHTAKTHHMX HAIpYXEHb, CHJ 34ell-
JICHHA, TIOB3YYOCTi Ta TPHOOJIOTIYHUX MPOIECiB, MapaMeTpl SKHX MAaroTh
CYTIEpEUINBUI XapaKTep 3 TOUKH 30y EKCIUIyaTalliifHuX BUMOT.

3 omHOro OOKY, 3MEHIIEHHS MUTOMOTO OIOPY PyXy Ioi3aa Jocsira-
€ThCS IUIAIXOM 3HIDKCHHS KOeQillieHTa 3YETIICHHS MiXK ITOBEPXHAMH KOYCH-
HS KOJIiC 1 perok. 3 iHmoro 00Ky, peamizamis HeoOXiTHOI TATOBOI Ta raib-
MiBHO{ criH oTpedye 3a0e3MeYeHHsT BUCOKOTO 1 CTabiIbHOTO PiBHSA 3Yell-
JICHHS! IOKOMOTHUBHHX KOJIIC 13 MOBEPXHEI0 KOUeHHs peiiku. OJJHOYacHO st
3ano0iraHHs Hai3ly KoJjieca Ha TOJIOBKY PEHKH, 3HMXKEHHS IHTEHCHBHOCTI
3HOCY TpeOeHs Koyeca Ta OOKOBOI MOBEPXHI T'OJIOBKH PEHKH, a TAKOK 3Me-
HILEHHS J0JIaTKOBOTO OIOPY PyXy IMOi3/a B KPUBOJIIHIMHUX AUISHKAX KOJIii,
HEOoOXiTHE MaKCHUMalbHO MOJKIIMBE 3HMIKEHHS CHJI TEPTS B 30HI KOHTAaKTy
rpebeHs koJieca 3 60KOBOIO TTOBEPXHEIO TOJIOBKU PEUKH.

Ha tenepimHiii yac icHye BelHKa KiJTbKICTb HAYKOBO-TEXHIYHUX PO-
3p00OK, TNPUCBSIYCHUX MJOCHIIKCHHIO B3a€MOAIl Mapu TEPTS «KOJIECO-
peiika» [1-4]. BogHodac KOMIUICKCHHH aHaNi3 TEXHIKO-CKCILTyaTalliifHUX
YMOB (DYHKIIIOHYBaHHS Pi3HUX BHIIB 3aJi3HHIB NOCI HE 3MiliCHIOBaBCA. Y
3B’A3KY 3 IIMM BHHHKA€ aKTyanbHa 1MoTpeda B eheKTHUBHIN amamTarii HasB-
HUX TEOPETHYHUX HANpallOBaHb y 3a3HAUCHIN rajy3i J0 KOHKPETHHX YMOB
eKCILTyaTallii 3ai3HUYHOr0 TPAHCIOPTY LLISXOM MPOBEJCHHS EKCILIyara-
LiifHUX BUIIPOOYBaHb i3 MOJANBIIO 00POOKOI OTPUMAHUX PE3YJIbTATIB i3
BUKOPHCTAHHSIM METOJIIB MaTeMaTHYHOI CTATUCTUKHU Ta 1HKEHEPHOTO IIpO-
THO3YBaHHS 3 METOIO BMSBJICHHS BU3HAYaJbHUX (aKTOPIB, MIO 3yMOBIIO-
I0Th MIPOLIECH 3HOUIYBAHHS KOJieca i peiKH.

OCHOBHUMH EKCIUTyaTallifHUMH YMHHUKAaMH, 110 BU3HAYalOTh HOP-
MaTHBH Ta JOITyCTUMI BIIXWJICHHS YTPUMaHHs KOJii i pyXOMOTO CKIaay, a
TaKOXX IHTCHCHUBHICTh (POPMYBaHHS Pi3HUX BUIIB 3HOIIYBAaHHS B CHUCTEMI
3aJI3HUNYHOTO TPAHCIIOPTY, € IapaMeTpH IIBUAKOCTI pyXy Ta BaHTaXKOHaIl-
PYXEHOCTI, siKi Oe3rocepeIHbO BIUIMBAIOTH HA PiBEHb KOHTAKTHHUX HAMpPY-
XKEHb y 30HI B3a€MOJII] «KOJIECO-peiKay, XapaKkTep po3NOAiTy HaBaHTAXEHb
y IUIIMi KOHTAaKTy Ta YMOBH PO3BUTKY TPHOOJOTIUHUX IporieciB. OcTaHHIM
4acoM CIIOCTEPIraeThecsl iHTEHCH]IKAIlsl MPOIECiB HAKATy, CKOPOUEHHS Mi-
KPEMOHTHHX CTPOKiB €KCIITyaTamii, 3pOCTaHHS KiIbKOCTi 00TOYyBaHB, a
TaKO)X HEJOTPUMaHHS HOPMAaTHBHHMX TEPMiHIB MPOOIry JJOKOMOTHBIB i Ba-
TOHIB MK OOTOYYBaHHSMH KOJIICHUX Tap, MO CBIAYUTH MPO MiABHIIECHHS
IHTEHCUBHOCTI 3HOIIIYBaHHS €JIEMEHTIB KOIICHO-PEHKOBOI CHCTEMH.

Jnst 3HW)KEHHSI IHTEHCUBHOCTI 3HOIIYBAaHHS B 30HI KOHTAakTy Iapu
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TEPTS «KOJIECO-pelikay B MPAKTHUII eKCILTyaTallii 3aCTOCOBYIOTh HU3KY CIIO-
co0iB 1 METOAIB, 30KpeMa BiJHOBJICHHSI PO]IIIO0 Kojleca MUITXOM BHUIAJIEH-
HSl TIPOKATy II0 KOy KOYEHHS Ta O0OTOYYBaHHS 3a TOCTPOKOHIYHUM Haka-
TOM; BIJIHOBJICHHSI 3HOLICHUX I'peOCHIB KOJIC METO/IOM HalUIaBICHHS; ITij-
BUILEHHS TBEPJOCTI KOHTAKTHHUX ITOBEPXOHb 32 PaXyHOK TEPMIYHOTO 3Mill-
HEHHS a00 HaHECEHHS 3HOCOCTIHKMX MOKPHUTTIB; a TaKOX JIyOpHKAIIifo, 10
MOJISITa€ y BBEACHHI B 30HY KOHTAKTy TPEThOTO Tijia i3 3aaHUMHU TPHOOIIO-
TIYHUMH XapaKTepHCTHKaMHU. BomHodac 3a3HaueHi METOIM MalOTh HU3KY
00MeXeHb TEXHOJOTIYHOTO, CKOHOMIYHOTO Ta EKCIUTyaTallifHOTO XapakTe-
py, 0 He Aae 3MOTH 3a0e3NMeUYnTH pajuKajbHE pPO3B’S3aHHS HpobieMu
3HIDKEHHS 3HOCY.

3HomuyBaHHs 0aHJaKiB KOJNICHUX Hap i peHoK € CKJIaJHUM HecTalli-
OHapHUM JMHAMIYHUM IIPOLIECOM, a ONTHMI3alis B3aeMOil B Hapi TepTs
«KOJIECO-peHKa» CYNpOBOIKYETHCS BUCYBaHHIM CKJIaJHUX 1 IMOJEKYAU B3a-
€MOBUKIIIOUHUX EKCIUTyaTalliiHUX BHMOT. 30KpeMa, HABaHTaKEHHS, IO
BUHUKAIOTh y 30HI KOHTAKTY, 3MIHIOIOTHCS B HIUPOKOMY Jiama3oHi, o 3y-
MOBJIFO€ HEOOXITHICTh IHANBIAYaIbHOTO NOOOPY THUIy MAacTWIILHHX Martepi-
almiB Ta po3poOICHHS MU(EpeHIIHOBAaHUX METOIAWK iX HAHECCHHS IS OK-
peMHnX 30H HaBaHT)XEHHA. BopHOYac BHCYBA€THCS KOPCTKA BUMOTA MO0
TIOBHOI BiJICYTHOCTI MacTHJIbHHX PEYOBHH Ha MOBEPXHI KOYEHHS T'OJIOBKH
peiikn. J[onaTkoBO Ha NMPOIECH 3HOIIYBAaHHS ICTOTHO BIUIMBAE INUPOKHN
CHEKTp 30BHIIIHIX (aKTOpPiB, 30KpeMa TeMIIepaTypa HaBKOJIHIIHBOTO cepe-
JIOBHIIIA, BOJIOTICTh, 3aMMJICHICTh, & TAKOX MPOCTOPOBI OOMEKEHHS 30HHU
KOHTaKTYy.

Haii6inpi eeKTHBHIM METOI0M OOpPOTHOM 31 3HOLIYBaHHIM Y Hapi
TEPTS «KOJICCO-peiiKay, 3 ONIAAY HA 3HAYHY BUPOOJICHICTH PECYpPCIB TEXHO-
JIOTIYHOTO O0JIaHAHHS Ta 0OMEKEHICTh (DiHAHCYBAHHS JJIs MOBHOI 200 Ya-
CTKOBOI MOJEpHi3alii, Ha ChOTOJHI 3aCTOCOBYETHCSI 00pOOKa KOHTAKTHHX
TIOBEPXOHb TePTS 0AraTOKOMITIOHEHTHHMH 3ac00aMn Ha OCHOBI NMPUPOTHHUX
MiHepamiB. [IpuHIMT Oii FOTO METOAY IPYHTYETHCS Ha 3IaTHOCTI TPHUOO-
TEXHIYHHUX 3ac00iB 3a MEBHUX yMOB AU(YHIyBaTH aTOMH BYTJIEIIO y NpH-
TIOBEPXHEBHUH IIap MeTally, 10 MPHU3BOAUTE 10 (hOPMYBaHHS ANCIOKAIIHHO
3MII[HEHOTO Inapy. B pe3ynbraTi Ha MOBEpPXHI TEPTS YTBOPIOETHCS MOHOK-
pHUCTaNigHa CKIONOAIOHA CTPYKTYpa, SKa CIpPHUSIE ONTHUMI3AIi 3a30piB y KO-
HTaKTi Ta 3HWKEHHIO IHTEHCUBHOCTI 3HOIITYBaHHS.

Crioci6 mepenbadae mojaBaHHS B 30HY TEPTsI TEXHOJOTIYHOTO cepe-
JIOBUIIA, II0 MICTUTh PEMOHTHO-BIJJHOBJIIOBAJIbHI KOMIIOHEHTH Ta 0a3oBY
onuBy. IIpM 1bOMY PEMOHTHO-BIJHOBJIIOBAJbHI KOMIIOHEHTH TOTYIOTh Ha
OCHOBI MOPOIIKY NPUPOAHUX MiHEpaiB ab0 CyMillli IPUPOTHUX MiHEpaliB,
110 MICTATh aMOp(HHI TIOKCHA KPEMHIIO, 8 TAKOXK KaTai3aTopiB HA OCHOBI
IIYHTITY Ta pigKo3eMelbHUX MeTamiB. Jlami 3MiicHIOITs POpMYyBaHHS MOK-
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PHUTTS 32 YMOB €KCIUTyaTalifHOTO HaBaHTa)XEHHSA. 3aCTOCYBaHHS IaHOTO
croco0y 3abe3medye BiJHOBJICHHS 3HOIICHHX MOBEPXOHB, IO I03BOJISE
3MEHIINUTH KOe(iieHT TepTs 10 aHOMAaJbHO HU3BKUX 3HAYCHb Ta, K HACII-
JIOK, CHPUSE 3HIKCHHIO BHTPAT HA PEMOHT 1 BIJHOBJICHHS, IiJJBUILEHHIO
TEePMiHY CIIyXOH, a TAKOXK CKOPOUCHHIO eKCIDTyaTallifHIX BUTPAT.

OTxe, TPOBENCHUN aHAN3 B3AaEMOJII B CHCTEMi «KOJIECO-pEeiKa»
CBIUNTH, IO LIEH TpoIeC € BU3HAYANGHUM (aKTOPOM O€3leKH pyxy Ta
€KOHOMIYHOI e()eKTUBHOCTI 3aJi3HHYHOTO TPAHCIOPTY, MPOTE BiH YCKIAI-
HEHHUH HAsSBHICTIO CYNEPEWIMBUX TEXHIYHHX BHUMOT 1O (PUKLIHHUX BIac-
THBOCTEH KOHTAaKTy. BrpoBajkeHHS 3a3Ha4eHOi TEXHOJOTil 3abe3medye
KOMIUIEKCHUH TTO3UTHBHUN €(DeKT, IKUH MOJATae y CYTTEBOMY ITOIOBXKEHHI
pecypcy KOJICHUX Hap 1 peiok, 3HMKEHHI BUTPAT Ha PEMOHTH Ta 3arajbHO-
My MiJBHIICHHI HAAIHHOCTI 3aJII3HUYHUX [IEPEBE3CHb.

JlitepaTtypa:

1. Boponin, C.B., Credpanos, B.O., Cypanos, O.0., I'amopa, B.O., Credanos,
C.O. [JocmimKeHHs CUCTEM aepOo30JbHOTO0 HAHECEHHSI MAaCTHIIFHOTO MaTepiany B
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JOKEHHS MIIHOCTI Ta AWHAMIYHHAX XapaKTEPHUCTHK yHIBEPCAIFHOTO BaHTaKHOTO
BaroHa MoOiBEHOIO cucTeMoto. Bicauk IpraszoBcskoro JlepxaBHoro TexHiqHO-
ro YuiBepcurery. Cepis: Texniuni Hayku, 2025. (51), 301-310.

3. Camnponosa, C.10O., bymiu, /I.I., Tkauenko, B.I1. [IpogoBkeHHS TepMiHY SKCILTY-
aTarii BaHTXXHUX BaroHiB. BicHnk CXiTHOYKpaiHCHKOTO HalliOHAJIEHOTO YHIBe-
pcurety imeni Bomogumupa Hdans, 2017, 3. C. 179-182.

4. Gao, H., Pfaff, R., Babilon, K., & Ye, Y. A comprehensive wheel-rail contact
model incorporating sand fragments and its application in vehicle braking simu-
lation. Vehicle System Dynamics, 2025. 63(11), 2019-2038.

EJEKTPOEHEPI'ETUKA YKP3AJIIBHUALI VKPATHH ITIJT YAC
BIMHH

Topaienko C.0O., Kupuuenko 1.O., Kimoes C.O.
Cxionoykpaincokuil Hayionarehull yuisepcumem imeni Borooumupa /lans

EnextpoeHepreTika 3ali3HHYHOTO TPAHCIOPTY YKpAiHH € BasKIH-

BOIO CKJIaJIOBOIO TPAaHCIOPTHOI iHQPACTPYKTypH, IO 3abe3nedye podoTy

€JIEKTPOBO3IB, CHTHAJI3aIlil, OCBITJICHHS CTaHIIA Ta 3aTi3HUYHUX BY3IIB.

Jlo moYaTKy OBHOMACIITAOHOTO BTOPTHEHHS Y KP3aJli3HHUIII MIOPOKY CIIO-
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xuBana oyu3bKo 2,5 mupn kBt rox enexrpoeneprii. Ilicns 2022 poky cro-
KMBaHHS 3HM3WJIOCH 4Yepe3 3MEHIIEHHs OOCSTIB NepeBe3eHb, PYHHYBaHHS
iH(PACTPYKTYPH Ta EKOHOMIIO EHEPrOpecypciB.

ATaky Ha 3aJi3HMYHY 1HQPaCTPYKTYpy YKpaiHU He MPUIHHSIIOTHCS.
Tineku B rpyani mMicsani 2025 poky MoBHICTIO Oyia 3pyHHOBaHA 3aJli3HUYHA
craanig y Micti @acriB. Takox cepiio3HO OYyJI0 MOMIKOMKEHO BOK3AIM Ta
ne-mo y Xapxosi, Cymax, JlHinpi, HaHECEeHI BeNHWKi 30HTKA PYyXOMOMY
ckiany. [lpaktuarao y OLTBOIOCTI OOMAcTel micis TaKUX aTak 3YMHHIETHCS
PyX TOI31iB.

Uepe3 moBHOMACIITA0HY BiifHy Hallla €HEProcHCTEMa 3a3HAE IIOC-
TIHHUX yaapiB, IO MPU3BOIUTH JI0 BiIKIIOUEHb CIEKTPOCHEPTii, mepe0oiB y
po0OTI TpAaHCTIOPTY.

Misictp iHdpacTpykTypu YKpainu 3asBuB, 1o 3a 2025 pik 3adikco-
BaHo noHaa 800 aTak Ha 3aJIi3HUYHY 1HOPACTPYKTYPY, BKIFOUHO 3 MOIIKO-
JOKEHHSM KOJIIM, CTaHIiH Ta 00’ €KTIB JOTiCTHKHU.

Ha cnaiini (Ha OCHOBI CTaTMUCTHYHUX JJAHWX) MPEACTABICHO AUHAMI-
Ky CIIOKHMBaHHS eJeKTpoeHeprii Ykp3amizuuieo y 2019-2024 pokax. Sk
BUJIHO, JI0 TIOYATKy ITOBHOMACIITAOHOTO BTOPIHEHHS Y Kp3ali3HULS IOPO-
Ky croxuBana O0mm3pko 2,5 mupn kBT enextpoereprii. Ilicmsa 2022 poky
CHOXKMBaHHS 3HU3WIOCH Yepe3 3MEHILICHHS 00CSTIB IepeBe3eHb, pyHHyBaH-
HS iHPPACTPYKTYpH Ta EKOHOMIIO eHepropecypcis (puc. 1).

CnokueaHHA enekTpoeHeprii Ykp3anizHuueto (2019-2024 ¢
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Haii0ipI1 eHeproeEMHHUM ITPOIIECOM Y CHCTEMI 3alli3HUYHOTO TpaHC-
MOPTY € eNEKTPOTsra noiz/iB. J{o BIfHM 4acTKa eNeKTPOTSIrH y BaHTaKHUX
nepeBe3eHHsIX nepepuiryBaina 85%, onHak y 2022 poui BoHa 3HU3WIIACS 10
70% (puc. 2). lle Oymo moB’s3aHO 3 MOUIKOJKCHHSAM KOHTAKTHUX MEPEK,
JeIiIUTOM eJEKTPOSHEPTii Ta HEOOXIAHICTIO BUKOPHCTAHHS TEIUIOBO3IB Ha
OKPEeMUX AUISTHKAX.

YacTka eNnekTpoTArn y BaHTa)KHUX nepeBe3seHHAX Y3 (%)

2019 2020 2021 2022 2023 2024
Pik

Puc. 2. YacTka e1eKTpOTATH y BaHTaKHUX MEPEBEICHHAX

VY cTpyKTypi BUTpaT Ha €HEPropecypcu eJIeKTpOeHepris 3aiiMae no-
Han 60%, nusesnpHe nanuBo — 6sn3bKko 30% (puc. 3). 30LIbLICHHS BapTOCTI
€JIEKTPOCHEPTIi Ta NajKrBa CyTTEBO BIUIMHYJIO HA EKOHOMIYHY e()eKTUBHICTh
HepeBe3eHb.

Jlist migBuUILEHHST eHeproe()eKTUBHOCTI YKP3ali3HULISL peai3ye HHU3-
Ky 3axoniB [3] :

- MOJICpHIi3allis TSATOBHX ITiICTAHIIH;

- BCTAHOBJICHHSI CHCTEM aBTOMATHYHOTO KEPYBAHHS CIIOKHUBAHHSIM;

- BUKOPHUCTAHHS peKyIepalii eHeprii Ipy raJbMyBaHHI M0i3/1iB;

- TIOCTYTIOBA 3aMiHa CTapHX €JIEKTPOBO3IB HA Cy4YacHi eHeproomuiaHi
MOJICII.
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MacTtuna

EnekTpoeHepris

OusenbHe nanueo

Puc. 3. Ctpykrypa Butpat Y3 Ha enepropecypeu (2024 p.)

IMompu ckyagHi yMOBH BOEHHOTO 4acy, 3aJi3HWYHA CHEPreTHIHA CH-
cTeMa JIEMOHCTPY€ BHCOKY CTIHKICTB 3a-BJISIKM OIIEPaTUBHINA poOOTI eHepre-
TUYHUX CIIyO0, Pe3epBYBaHHIO IOTYKHOCTEH Ta MIATPUMII MIKHAPOIHUX
napTHepiB. [loganpmmii pO3BUTOK €NEKTPOSCHEPIETHKH 3aJI3HUIB € KITI0YO0-
BUM YMHHHUKOM JUIsl CTaOiIbHOTO (DYHKI[IOHYBaHHS TPAHCIOPTHOI CHCTEMH

Ykpainu Ta ii iHTerpallii B €BpONEHCHKY MEPEXKY.

B Tabnuii 1 mpencraBiieHa AMHAMIKA CIIOKUBAHHS CJICKTPOCHEPTIi
Ta YACTKH €JIEKTPOTATH B ¥ 3.

Tabmuns 1

JuHaMika CIO’KUBaHHS €IEKTPOCHEPTii Ta YaCTKH eJIEKTPOTSITU B Y3

Pix Crio>kuBaHHS, MJTH YacTtka enexTpoTsiru, %
kBT'TO1
2019 2500 87
2020 2450 85
2021 2400 83
2022 2100 70
2023 1900 72
2024 2000 75
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ByniBHULITBO, PEMOHT 1 yTpUMaHHS iHGPACTPYKTYpH - OIHI 3 Haii-
BaXUUX POOIT HA 3alli3HUIN, [0 BUMArarOTh BETUKOI (Di3MYHOI BiAmadi Bif
KOJIIHUKIB Ta eHepreTukiB. [1oTpiOHO mosernryBaTy iXHIO mparo i 3a0e3-
MeYyBaTH CYYaCHOK TEXHIKOK. [HppacTpyKkTypa - cTpaTerivyHa Jyis Iepxa-
BH, 1 BiJl IBUAKOCTI 11 BITHOBJICHHSI MiCJIsl aTak 3a-JCKUTh PyX 1 Oe3rmeka.
[HBecTuIii B MexaHi3aIlito — 1e maTpUMKa JIOeH 1 CTIHKOCTI ramysiy, - 3a-
3HauuB Onekciit bamecra [1].

JlitepaTypa:

1. https://mindev.gov.ua/news/ukrzaliznytsia-pidvyshchuie-mekhanizatsiiu-ta-
onovliuie-spetstekhniku-dlia-koliinykiv-i-enerhetykiv.

2. 3axoH Yxpainu «IIpo 3ani3ananuii Tpancop» Bix 04.07.1996 Ne273/96 (pena-
kuig 28.08.2025 p.).

3. TIIpo cxBanenns HarioHaneHO! TpaHCIIOPTHOI cTparerii YKpaiHH Ha Iepion 10
2030 poky: Posmopsmxenns KaGinery MinictpiB Ykpainu Bin 30.05.2018 Ne
430-p.

MNCUXO®PI3IOJOITYHA TOTOBHICTh MAMBYTHIX ®AXIBIIIB
MOPCBKOI'O TPAHCIIOPTY B CUCTEMI MOPCBHKOI BUII[O1
OCBITH

T'y3s A.M.
Xepconcvka depoicasna mopcovka akademis

[cuxodizionoriyHa roTOBHICTh MalOyTHIX (axiBI[IB MOPCHKOTO
TPAaHCIIOPTY € BH3HAYaJIbHUM YHMHHHMKOM iX mnpodeciiiHoi edekTuBHOCTI,
HaAIHHOCTI Ta OE3MEeKH CYAHOIUIAaBCTBA. ¥ MOBH Mpaili HA MOPCHKOMY TpaH-
CHOPTI XapaKTEePU3YIOThCSI TPUBAIMMHU BaxXTaMH, OOMEXEHHM IIPOCTOPOM,
BILIMBOM IIIyMYy, BIOpaIfii, XHUTaBHIl, BUCOKOIO BiIMOBIJAIBHICTIO 33 KHUTTS
eKinmaxxy Ta 30epeXeHHs BaHTaXy. Y 3B 53Ky 3 UM mpodiieMa (GopMyBaHHS
crx0(i310J0Ti9HOT TOTOBHOCTI B CHCTEMI MOPCHKOT BUIIIOT OCBITH Ha0yBae
0COOIMBOI aKTyaIbHOCTI [2].

[cuxodizionoriuaa TOTOBHICTh MaliOyTHEOTO MOpSIKAa PO3TIIIAET-
csl SIK IHTETpaTUBHMHN CTaH, 110 MOEIHYE PIBEHb PO3BUTKY IICHUXIYHHUX IIPO-
1eciB, (YHKIIOHAILHUH CTaH HEPBOBOI Ta CEpIEBO-CYIMHHOI cucTeM, (i-
3WYHY BUTPHBAIICTh, CCHCOMOTOPHY KOOPIMHALIIO0 Ta 3JaTHICTH O CaMo-
peryJmii B eKCTpeMalbHUX 1 CTPECOTEHHUX YMOBaxX MpoQeciifHoil aisnbHO-
cti [2]. s daxiBIiiB MOPCHKOTO TPAHCHIOPTY KIFOYOBHUMH € CTIHKICTH yBa-
T'H, MIBUAKICTh MPUAHATTS PillleHb, EMOIifHa CTaOlIbHICTh, TONEPAHTHICTh
JI0 MOHOTOHII Ta cTpecocTiikicTs [1].
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AHaii3 HayKOBUX JOCITIJDKEHb 3acBiUye, IO HEJOCTAaTHIH piBEHb
ncuxo(i3i0I0TiYHO] TOTOBHOCTI MOPSIKIB € OIHIEI0 3 OCHOBHHMX HPUYHH
npodeciiiHuX MOMMUIIOK, TTOPYLIeHb BUMOT O€3NeKH Ta aBapiiHUX CUTYaIlii
y MoperuiaBetsi [1;2;3]. Tomy mpodeciiiHa miAroToBKa KypcaHTIB MOPCh-
KHX 3aKJIa/liB BUIIOI OCBITH MOBHHHA OYTH CIPSMOBaHA HE JIMIIIE Ha 3aCBO-
€HHS (paXxOBHX KOMIICTEHTHOCTEH, ane if Ha cucteMHe GopMyBaHHS MCHXO-
(i3i0JIOTIYHOT CTIHKOCTI Ta aAaNTalifHAX MOKIMBOCTEH OpraHizmy [2].

CydacHa MOpChKa BWIIa OCBiTa aKTHBHO BIPOBAIDKYE iHHOBALIHHI
mearorigui TexHoiorii, 30kpema VR-texnomorii, sk edexruBHUil 3acid
(opMyBaHHS ICHX0(i310JIOTIYHOT TOTOBHOCTI Ta KyJIbTypH Oe3meKu Maioy-
THiX ()axiBIiB MOPCHKOTO TPAaHCHOPTY. BUKOpHUCTaHHS BipTyalbHOI peaib-
HOCTI J03BOJIsIE MOJICJIIOBATH aBapiiiHi, eKCTpeMallbHI Ta HECTaHIAaPTHI CHU-
Tyanii CyJHOIUIAaBCTBA 0€3 PH3UKY IS JKUTTSA, 3a0€3MEUyI0Ud PO3BUTOK
LIBUKOCTI peakiiiid, CUTyauiiiHo1 00i3HaHOCTI Ta HABMYOK CAMOKOHTPOJIIO.
JlocBin MOpPCBHKHMX 3aKiajiB BHUINOI OCBITH CBII4UTh, MO0 VR-cumynstopu
Mi/IBUILYIOTH PIBEHb TOTOBHOCTI KypCaHTIB ZI0 Jiif B yMOBax HeOE3NeKH Ta
3HWXKYIOTh PIBEHb NICUX0EMOLIHHOT HANPYTH MiJ Yac peajbHOI nmpodeciiinol
TisIbHOCTI [2].

BaxxmmBoro ckitanoBoro popMyBaHHS ICHX0(i310JI0TIIHOT TOTOBHOC-
Ti € mpodecifiHo-IpUKITagHa (Pi3HMYHA MiATOTOBKA, CIIPSIMOBaHA Ha PO3BUTOK
BHUTPHBAJIOCTI, PIBHOBAru, KOOPAUHALII PyXiB Ta (YHKIIIOHAIBHOI CTIHKOCTI
J0 BIUIMBY MOpCHKOro cepenoBuiua . IloeqHanHs (i3M4YHOI MiIATOTOBKH,
NICUXOTPEHIHTiB, VR-HaBUaHHA Ta NCHXO]i310I0ri4YHOr0 MOHITOPUHTY JO-
3BOJIsIE 320€3MeYNTH KOMIUIEKCHUHN ITiAX1J JO MiIATOTOBKK MaitOyTHIX (axi-
BIIIB MOPCHKOT'O TpaHcmoprty [3;4].

Otxe, ncuxoizionoriyHa TOTOBHICTh MalOyTHIX (axiBIiB MOpPCh-
KOT'O TPaHCHOPTY € 6araTOKOMIIOHEHTHUM YTBOPEHHSIM, 110 (OPMYETHCS B
YMOBaxX MOPCBHKOI BUILOI OCBITH LIIAXOM iHTErparii TpaauuiiHux i iHHOBa-
LifHUX OCBITHIX TexHONOTiH. L{inecnpsMoBaHUil pO3BUTOK Ili€i TOTOBHOCTI
CIpusi€e TMABHUIICHHIO PIBHSA MOPCHKOI Oe3mekn, mpodeciitHol HaaiifHOCTI Ta
BiJIIOBiTHOCTI BUITYCKHHUKIB MDKHAPOJHUM CTaHIApTaM MiATOTOBKH MOPS-
KiB.
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PO3POBKA 3AXO/IIB IO ONITUMI3AIII ITACAKAPCHKHUX
HEPEBE3EHb MI’K JIbBOBOM TA TPYCKABIIEM

Hepen’ssnko B.M., IBanuenko [I.A., Kneubka O.B.
JIBH3 «IIpuazoscvkuii 0epicasHuil mexHivHuLl yHigepcumemy

PizHi HaykoBi opraHizauii y CBOIX JOCHIIKEHHSX IO MacaKHPCh-
KUM II€PEBE3CHHSIM BUKOPUCTOBYIOTh y PO3paxyHKax CBOI ITiIXOJH, METOIH
Ta METOAMKW. B muTaHHI onTmMmizauii MapumpyTiB BUKOPHUCTOBYIOTH pi3Hi
KpHUTepii Ta MiIXOAW MIOAO PO3IOAUTYy MAcaXXMPChKOro TpaHcmopry. Ilpm
I[bOMY BHPIIIyBaJINCh 3a/adi i MapHpyTy IaHOTO BHIY MACaKHPCHKOTO
TPAHCIIOPTY, 1 3araJIbHOT CHCTEMH ITacaXHPChKUX IepeBe3eHb. [ mokpa-
IICHHS PO3PaxyHKIB Ta YIOPSIKYBAaHHS Pi3HOMAaHITHUX 3aXOJiB IO MiJBH-
IIEHHIO €)EeKTUBHOCTI pOOOTH MacaXUPCHKOTO TPAaHCIIOPTY Oyia mposee-
Ha Kiacu(ikaiis MuX 3aXoMiB o rpymaM: 1 rpyma. MapmipyTHa Mepexa; 2
rpyna. Pyxomuii ckiazn; 3 rpyna. Opranizanis pyxy; 4 rpyna. YipasiiHHs
pyxom.

[NepeBaxkHa YacTHHA 3aNpPONOHOBAHUX 3aXOJIB MalOTh HAYKOBE Ta
MPaKTHYHE MiATBEpKeHHs . JIie METOAN eKCIPECHOTO CIOIYUYESHHS MajlH
cnabuit TeopeTHuHUN (PyHIAMEHT Ta METOJ 3a0e3neueHHs. 3aCTOCYBaHHS
JAHUX METO/IB MPUIMAaIOCh BUCHUMH 0€3 HayKOBOTO OOTPYHTYBaHHS, TOO-
TO IHTYITHBHO. B pe3ynpTari aHanisy BUOOpY HANpsIMKIB ITiIBHUIICHHS ede-
KTHBHOCTI CHCTEMH OpraHi3allii mepeBe3eHb MacakupiB OyIo JT0Ka3aHoO, IO
e(pEKTHBHICTH BiJl 3aXO/IiB 3aJIC)KUTH BiJl B3a€EMO/IIT TPiaJu: MacaXHPOIIOTO-
K{ — TEXHOJIOT11 — METOJIY NIepEBE3CHb.

Hani nociipkeHHs Oyin po3/iieH] 3a HACTYITHUMH HalpsIMKaMHy T1a-
CaXKHPCHKUX IEPEBE3CHb: ACIIEKTH TeOPii TPAaHCIOPTHUX MPOIIECIB 1 CHCTEM;
TEXHOJIOTISl Ta OpTaHi3allis MacaKUPCHKUX MEePEeBE3eHb; C(HOPMOBAHICTH Ma-
PIIPYTHHUX CHCTEM y MacaXUPCHbKOMY TPAHCIIOPTI; YIIPABIiHHS TEXHOJIOTId-
HUMU MPOLECaMU Y TTACAKUPCHKOMY TPAHCIIOPTI.
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[Tpu BupiLIeHH]I KOMILJIEKCY 3aBAaHb, SIKi MOB'I3aHI 3 MEPEBE3CHHIM
racakupiB, CUCTEMa TPAHCHOPTHOTO OOCIIyTOBYBaHHS CTAa€ MOBHOIO Ta JO-
ckoHaioto. I[lpu npoMy opraHizanisi TpPaHCIIOPTHOTO MPOLECY IPYHTYETHCS
Ha HACTYIHUX BUXIIHUX JaHUX: OOCST TIEPEBE3CHHX MACAKHUPIB Ta Maca)ku-
POIOTOKIB Ha Pi3HUX MapLIpyTax TPAHCIIOPTHOI MEPExi.

Ha manuit MOMeHT exnHUM JKepernoM iH(opMarlii, sika Omucye Ima-
pamMeTpH TPaHCIIOPTHOTO TONHUTY i YMOBH HOTO 3a/I0BOJICHHS B iCHYIOUii
TPAHCIOPTHIA CHUCTEMi € METOAU TPAHCIOPTHUX O0OCTeKeHb. B pesymprarti
CTaTHCTHYHOI 00poOKH IMX 0OCTe)KeHb OyJM BH3HAYCHI HACTYIHI ITOKa3-
HUKU: 00CAT Ta HANPSIMKH MAacaXHPOIIOTOKiB; TPHBAJICTh TPAHCIIOPTHHX
IepeMiIIeHp B MiJIOMY Ta 32 OKPEMHMH KOMIIOHEHTaMH; 00CsT mepeBe3eHb
Ta iHIIE.

PizHOMaHITHI METOM OOCTEKCHb BUKOPUCTOBYIOTh IPU aHANI31 ma-
Ca)KUPOIIOTOKIB 110 Pi3HUM MapipyTtam. Jlani Metoan Oynu kinacudikoBaHi
y TPYIIH METOJIIB: HATYpHI OOCTEXEHHS; EKCIIEPTHE OIIHIOBAHHS; PO3paxy-
HKOBI 3 BUKOPUCTaHHSIM ampiopHOi iHpopMallii; po3paxyHKOBi 3 BUKOPHC-
TaHHSM pe3yJIbTaTiB HATYPHUX OOCTEKEHb.

Haii0inpm1 ZomiIEHO BUKOPUCTOBYBATH Il BU3HAYECHHS MOTOKIB T1a-
caknpiB HaTypHI oOcTexkeHHs. Lle BM3BaHO MEHIIIOO MOXHOKOIO PO3paxyH-
kiB. [IpoTe me He BHpimeHa mpobiemMa oOTPYHTYBaHHS AOIIBHOCTI BHKO-
pUCTaHHS pO3paxyHKOBHX MeTofiB. [lami MeTomm 0a3yroThCs Ha PI3HHX
MPUHIOUIAX 1 MPHUITYIIEHHSX, T4 IPH [bOMY KUIBKICTh HEBIJOMHX IEpPEBHU-
LIY€E KiTBbKICTh PIBHSHb.

[Tpu npoBeeHHI HATYPHUX 00CTEXEHb B OCHOBHOMY BCTAHOBIIIOIOTh
3aKOHOMIPHOCTI KOJIMBaHb IOTOKIB MAacaXHpiB HA MapuipyTax. Aye OoTpu-
MaHHS TOYHUX NPOTHO3HMX JIAHUX YCKJIJHSETECS BiJICYTHICTIO iH(popMarii
0 eKCIPECHUM MapuipyTaM. Takox BiZICyTHI METOJMKH Ta MOJEI JUIs BU-
3HAYCHHS 1HEPI[IHOCTI 3MIHU MMACAKUPOIIOTOKY MpPU 3MiHI YMOB IEpeBe-
3eHb. Lle yckiagHIOe BU3HAYCHHS TEPMiHY BIIPOBA/UKEHHS 3aXO[iB 3 yIO-
CKOHAJICHHS TIepeBE3€Hb 1 MOXKE NMPHU3BECTH J0 HAAMIPHUX BHUTpAT. AHAI3
OCTaHHIX JOCII/KEHb BKa3ye, 110 NMPpH BUBYCHHI MPOOJIEM macaxuporepe-
B€3€Hb IMPOKO BHKOPHCTOBYIOTHCS METOMOJIOTI CHCTEMHOTO MiAXOIy Ta
CyYaCHHX MAaTEeMAaTHYHHX METOJIB 1 0OYHCIIIOBaNbHOI TexHiKU. Lle posmm-
PIOE MOJIETIOBAaHHS y 3aJadax CKIaJHUX TPAaHCIOPTHHX cucTeM. Mozero-
BaHHS JO3BOJISE JIOTIYHO IMPOTHO3YBATH HACIIAKHA aJbTEPHATUBHUX il i
CIIpUsie BU3HAYCHHIO TOTO, SIKiH 3 HUX CJIiJI BiJIaTH TiepeBary.

OCHOBHOIO TIPOOJIEMOIO Yy TJIAHYBaHHI €KCIIPECHUX TPAHCIOPTHHUX
MapIUIpyTiB SBISETHCSA CKIAAHICTh Y BU3HAUYEHHI YMOB BHOOPY MacakupaMu
KOHKPETHOTO Mapuipyty. B OCHOBHOMY, NpH YJOCKOHAJCHHI Macaupch-
KOTO TPAaHCIOPTY BUKOPHCTOBYIOTH KPHUTEpil €(PEKTHBHOCTI - MiHIMalbHI
NIPUBEJICHI MIMTOMI BUTPATH HalliOHAJILHOTO TOCIIOJApCTBA, SIKMH 00'eHYE
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Yac, BUTPAYeHUH MacaXMpaMu Ha MEpeMIlleHHs, 3 BUTpaTaMH Ha (yHKIIO-
HYBaHHSI CUCTEMH IlepeBe3eHHs nacakupis. [IpoTe B yMOBaxX pHHKOBHX Bi-
JTHOCHHAX, KOJIM LiJi Cy0'€KTIB TPAaHCIIOPTHOTO MPOLIECY BiAPI3HSIIOTHCS, 3a-
CTOCYBaHHS TAaKOT'O KPUTEPII0 HEJOLIBHE.
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KAMH IIepeBe3CHHSAMHU: HinpydyHuk/ 3a pex. mou. B.C. Mapynwuu, mpod. JLT.
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3AXO/IM MIHIMI3AIIIL PU3UKIB IIEPEBE3EHD
BUBYXOHEBE3IIEYHUX PEHOBUH

JApamapennkuii A.A, Kupnuenko 1.0.
CxionoykpaincoKuil HayioHanbHul yHigepcumem imeni Bonooumupa JJans

B Vkpaini nmutanHsa 0e3MeYHOT0 MepeBe3eHHS BHOYXOHEOE3MEUHMX
BaHTaXiB Ha0yBa€ JOAATKOBOI aKTyaJbHOCTI Yepe3 TpaHC(POpMaIlilo TpaHc-
MOPTHOT 1H(PPACTPYKTYPH, IHTETPAIil0 3 €BPONCHCHKHM TPAHCHOPTHUM
MIPOCTOPOM Ta HEOOXITHICTIO HAONMKCHHS HAI[IOHAIFHUX CTaHAAPTIB O
HopM €C.

VY kpainax €pporneiicbkoro Co3y cpopMOBaHO KOMIUICKCHUN TIijI-
XiJl O yHpaBiiHHS PU3MKaMU, 1[0 BKJIIOYAE TEXHIYHI, MPaBoBi, opraHiza-
uiitHi Ta iHopManiiiHi MexaHi3Mu.

IepeBe3eHHs: BUOYXOHEOES3MEUHUX BAHTAXKIB 3QII3HUIHUM TPAHCIIO-
PTOM € BaXKJIMBOIO CKJIAJI0OBOIO TPAHCIOPTHO-JIOTICTHYHOI CHCTEMH YKpai-
HU, OCKITBKU 3a0e3Iedye JOCTaBKy 3HAYHHUX OOCSTIB IMPOMHUCIOBUX, BifCh-
KOBHX 1 CIlelliaJbHUX BaHTaxiB [2,3]. PazoM 3 TuM, 1€ OJUH i3 HAWOLIBII
MTOTEHINIITHO HeOEe3MEeYHNX BUIB isUTBHOCTI, IO TOTPeOye 0COOIMBOI yBaru
JI0 TTUTaHb O€3IEeKH, TEXHIYHOTO CTaHy PyXOMOTO CKJajy, KBaiidikamii me-
PCOHaJy Ta IOTPUMAaHHS CYBOPUX HOPMAaTUBHHUX BUMOT.

Besneuyne mepeBe3eHHS TaKWX BAaHTAXIB IPYHTYETHCS Ha BUKOHAHHI
BHMOT MDKHAPOJHHUX YTOX 1 CTaHAApTiB, 30KkpeMa [IpaBui MiXXKHApOIHOTO
TepeBe3eHHsT HeOEe3MeUHNX BaHTAXIB 3aIi3HUYHUM TparcrnoptoM (RID), o
e momatkoM 10 KoHBeHmii mpo MDKHapOZHI 3ali3HHYHI IEpeBe3CHHS
(COTIF) 1980 poxy. RID pernamentye xnacudikaiito HeOe3meuHUX BaH-

118

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



TaXiB, YMOBH NaKyBaHHs, MapKyBaHHs, OyJOBY BaroHiB i KOHTEHHepiB,
kBaiikariro nepcoHay, Npoueaypy aBapiiHOTro pearyBaHHs [5].

HasiBHa HOpMmaTuBHa 6a3za B YkpaiHi [1], Xoua i cupaeTbest Ha TO-
noxeHHs RID, notpeOye OHOBICHHS y YacTHUHI TEXHIYHMX BHMOT JIO LIUC-
TEpH 1 BaroHiB, CUCTEM OOJIIKY Ta €JIEKTPOHHOTO KOHTpOJIO. [IopiBHSIHHS
YKpaiHCBKOTO Ta €BPONEHWCHKOTO JIOCBiAY Ja€ MOKIJINBICTH BHABUTH CHCTE-
MHI HEIOJIKH, BH3HAYUTH KPUTHYHI €IEMEHTH Ta PO3pOOMTH MpaKTHYIHI
peKOMeHAAIii AT i ABUIIECHHS PiBHS Oe3MeKH.

OcuoBHi npo6iiemu iMmieMenTanii Hopm RID B Ykpaini HacTymH.

1. 3acrapini TeXHi4HI CTaHAAPTH AJISI MUCTEPH, BaroHiB i KOHTEIHE-
piB, 110 HE MMOBHICTIO BiAMOBixa0Th BUMoram RID.

2. BiaCyTHICTh CHCTEMHU EICKTPOHHOTO KOHTPOJIIO 3a PyXOM Hebe3-
MEYHHUX BaHTAXIB.

3. HenmocratHs koopauHailis Mk BimomctBamu (MIY, V3, JICHC,
MBC, MiHEKOHOMIKH).

4. Hepo3BuHeHa cucTeMa aBapiifHOro pearyBaHHs Ta B3a€EMOJIT 3 Mi-
CIICBUMH OpraHaMH.

5. BingcyTHicTs HanmioHanabpHOT 0a3u cepTudikoBannx excrnepTiB RID.

6. BukopucTaHHS 3acTapiiuX BaroHiB s BHOYyXOHEOE3IEUHHX pe-
YOBHH 0€3 Cy4aCHHX CHCTEM KOHTPOJIO THCKY Ta TEMIIEpaTypH.

[MotpiOHO 3ayBakuTH, IO Ha TETIEPINTHIN Yac B YKpaiHi ni€ Biiich-
KOBHMH CTaH, MaKCUMajbHa KUIBKICTh IEPEBE3CHHS BUOYXOHEOE3IEYHNX Ba-
HTaXIB IIPHUIIA/IA€ HA NIEPEBE3CHHs BAHTAXIB BICHKOBOTO NMPH3HAYEHHS, a
came 30poi Ta 0oenpuIacis.

BignosigHo JupexktuBu 2008/68/€C, Ti mooKeHHS HE MOBUHHI 3a-
CTOCOBYBAaTHCS JI0 TIepeBe3eHHs HeOe3NeUyHUX BaHTaXKIB 3a IpsiMol Ta (izu-
YHOI BiNOBITAILHOCTI a00 HarysILy 30poiiHuX cui. IlepeBe3eHHs Hebe3me-
YHHUX BAHTAXKIB, 110 3IHCHIOETHCS KOMEPIIHHIUMH IMiIPSTHUKAMH, SIKi [pa-
LIOIOTh y 30pOWHMX chiax, MOBHHHI, OJTHAK, BXOIUTH 10 chepH 3aCTOCy-
BaHHS 1€l JIMpeKTHBH 3a YMOBH, IO JOTOBIpHI 3000B’s3aHHS HE OYIyTh
BHKOHYBaTHCS 3a TpsAMOi Ta (i3WIHOI BIAMOBIAATBHOCTI ab0 HaTISAy
30pOMHHX CHIL.

Coepa 3actocyBanHs 1i€i JIMPEeKTHBH HE CTOCYETBHCS IEPEBE3CHHS
HeOe3MEeYHNX BaHTaXXiB TPAHCIIOPTHUMH 3aco0amu, BaroHaMu abo cyJHa-
MH, SKi HaJleXaTh YW 3HAXOMATHCS Il BiAMOBiAATBHICTIO 30pOWHHMX CHII
[4]. IIpu mepeBe3eHHsAX BHOYXOHEOE3MEUHNK BaHTAXIB BUHUKA€E OaraTo pu-
3WKiB, OCHOBHI 3 SIKHX IIpeJCTaBJieH] Ha puc. 1.
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BrazHadeHHd PHIHKIE NIPH NepeBe3eHHI

BHOYXOHeOe3MeTHHX BAHTAKIB
20

20
15 10 1233 12

10

m ArmosipHicte W Hachigsm Prsix

Puc. 1. Y3aranbHeHHs piBHIB PH3HUKY

B VYkpaiHi Bpa3nmuBoCTi 3aMi3HHYHOI iHPPACTPYKTYpH TPH TOCTABII

BHOyXxoHeOe3meuHnx BaHTaxiB (BHB) Bm3HawaroThcs, mepmn 3a Bce, MOB-
HOMACIITA0HOIO BiffHOI0. OCHOBHI BPa3IUBOCTI 3aJII3HIYHOT CHCTEMH YKpa-
THA MOXXHA YMOBHO TIOIUTUTH Ha JEKIIbKa IPYIL:

1. TIpsimi BilicbKOBI aTaky;

2. 3arposa quBepciii;

3. 3HoIIeHICTh IHPPACTPYKTYPHU T4 PYXOMOT'O CKIaYy;

4. Kibep 3arposmu.

[NepeBi3HrkK BUOYyXOHEOE3NEUYHNX PEUOBHH 3aBXKIH BHBYAIOTh MO-

JKIIMBI PU3HKH TIPH TIEPEBE3CHHSAX, SIKi MOAUIIIOTECS Ha KiJTBKICHI Ta AKICHI 1
PO3TILIIAIOTH Pi3HI KPUTUYHI CIIEHApPil, METOIMKH Ta METOJOJIOTII, 3a JIOTO-
MOTOFO SIKHX MO>KHA 3HAYHO 3HU3UTH PU3UKH IIEPCBE3CHb.

Ane AYKE€ BaXKXKO 3MOJCIIIOBATU CI/ITyaIIiIO PU3UKY, HAIPpUKIIAA, SAKa

cranacsi y BepecHi 2025 poky npu nepeBezeHHi OoenpumnaciB Ha KuiBniuHi,
BaHTaX 37eToHyBaB. [lokum 1m0 KiHIS pO3CIigyBaHHS HE3pO3YyMIiJIO, MIO
CIPHAJIO TaKOMY HETaTHBHOMY SIBHILY, SIK BHOYX - JIFOJICHKHI (hakTop (Imo-
MUJIKH TIEPCOHANY, MOPYIIEHHS IHCTPYKIii), ad0 TexHiuHI mpuuuHHU (I0-
PYLICHHS KpilJICHHS BaHTaXy, 3HOIICHICTh BarOHIB).
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Tinpku MOBHE 1 JOCKOHAJIE BUBYEHHS Ta aHAII3 IPUYHH LIOTO PH3H-
Ky MOXeE JIaT{ BiJIOBi/Ib Ha JyKe CKJIAJHI IIMTaHHS - 10 caMe CTaJlo MpH-
YHHOIO i€ MOii:

- TEXHIYHHUH CTaH BaroHis;

- HeocTaTHs KBatiikaris nepcoHany;

- HelpaBUIIbHE MapKyBaHHS;

- 30BHIIIHI (paKkTOpH (BaHIANi3M, JHBEPCii);

- mpupoHi hakTopy (HeToHa Ta iHIII).

Jmsa nmikBimamii HacniakiB Takoi aBapii onmpasy Oyim 3amydeHi ¢axis-
Ii MPOTEXHIYHOI CITy>KOM Ta (axiBIli «YKp3aTi3HUI» UIT 0OOCTEKESHHS Mi-
cil Haa3BU4aiHOI momii (puc. 2). Sk 3’sCyBaioch — HIXTO 3 MacaXHpiB HE
noctpakaas. Yepes BUOyx ¢axiBusgMu Oysio oxpasy IpoBeleHO BCi HEoO-
X1JTHI 3aX011H:

- 3YMUHWIM PyX IMOT3/1iB HA HEOC3MEeUHIH AITAHII;

- OyJu BiueruieHi HeOe3euHi BarOHu;

- Ha TOMIKOKCHIH AUIAHIN OyJia BiTHOBIICHA iHPPACTPYKTYPA;

- macakupam OyJI0 Ha/IaHO ICUXOJIOTIYHY MIATPUMKY;

- [OYaJoCh PO3CIiAyBaHHS BUIAAKY NMOPYIICHHS NpaBHi OGe3MeKH
IIPU TIEPEBE3CHHAX 3ATI3HUYHUM TPAHCIOPTOM BHOYXOHEOE3NEUYHUX BaH-
TaXxiB.

Puc. 2. Hacninku netonanii 6oenpumnacis

Jlist MiHIMI3aii pU3HKIB ITiJ] 9ac TPaHCIIOPTYBaHHs BUOyxoHeOe3e-
YHUX BaHTAXIB 3aJi3HUYHUM TPAaHCHOPTOM B YKpaiHi HEoOXiJHO BIpOBa-
JIUTH KOMIUIEKC 3aXOJiB, sIKi OXOIUIIOIOTH IMiATOTOBKY, TPaHCIIOPTYBaHHS,
KOHTPOJIb 1 pearyBaHHs Ha HaJ3BUYAHHIN cUTYaIlii.
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Bu3HaunMo OCHOBHI 3aX0]IU MiHIMi3allii PU3HKIB

- Po3po0Oka i moropkeHHsI MapIIpyTy Ta PeXXHUM INepeBe3eHHs BUOY-
XOHeOe3MMeYHNX BaHTaXiB opraHamu HamionaneHoi mouimii Ta YkpTpanc-
0e3IeKy 3 BpaxyBaHHs HeOe3NeuHHX JISTHOK PYyXY.

- 3a0e3ne4yeHHs TEXHIYHOTO CTaHy 1 Oe3MeKH TPaHCIIOPTHUX 3ac00iB,
MIPOXOKEHHS iX OTJLITY TEPUTOPiaIbHIMH opraHamu MiHicTepcTBa BHYT-
PIIIHIX CIIpaB AJIs OTPUMaHHSA JO3BOIY IO TIEpEeBE3CHHS.

- BukopucTanHs cepTu(iKOBaHHX CITEIiali30BaHUX BAaroHIB Ta KOH-
TeifHepiB, MPUCTOCOBAHUX IS IIEPEBE3CHHST BUOYXOHEOE3MEUHNX MaTepia-
niB (kmac 1 Ta migkmacu).

- OO0oB'I3Kk0OBE MapKyBaHHS BaroHIiB CIICI[iaIb-HUMH pPO3Ii3HaBaIb-
HUMU 3HAaKaMH, TOTPUMAaHHS NPaBHJ BaHTKHOTO 1 TEXHOJIOTTYHOTO odop-
MUIICHHSI.

- [ocrTiiiHKiA KOHTPOJIb | MOHITOPHHT CTaHY BaHTaXXy Ta PyXy TpaH-
CIIOPTHOTO 3ac00y B MPOIIECI IEPEBE3CHHS.

- BunineHHs cremiadbHUX, BiJOKPEMIICHHX Ta OXOPOHSIEMHUX 30H
(xomiif) s TUMYacOBOrO 30epiraHHs BaroHiB 3 HEOE3MEYHUMHU BaHTAKaMH
Ha CTaHIISX, MaliJaHINKaX CTOSHKH YU JIETIO.

- OpraHi3aris TATPAMKH PSKAMY pyXy 0e3 YXWIeHHS Bifl y3roKe-
HOTO MapuipyTy, O€3MedHO] MBUAKOCTI if yMOB pyXy.

- 3abe3mneueHHs] HASBHOCTI MEPBUHHUX 3aCO0IB MOXKEKOTACIHHS Ha
TPAHCIOPTHUX OJWHUIAX (BOTHETACHUKIB 1 T. 1.).

- IlinroToBKa mepcoHaiy, MPOBEJCHHS HaBYaHHS 1 IHCTPYKTaxiB,
JOTPUMaHHS IpaBHUI OE3MEKH NpH IMOBOKEHHI 3 BHOYXOHEOe3euHHMHU
pEeUOBHHAMM.

- BripoBapkeHHs 3aX0/1iB IPOTHIIT PO3KpaIaHHIO 200 3JI0BXKHMBaHHIO
BUOYXOBUMH DPEUYOBMHAMHM, B TOMY YHCJI 4epe3 MOCHICHHUH KOHTPOJIb i
OXOpPOHY.

[TepeBe3enHst BHOYXOHEOE3MEUHNX BaHTaXIB PETIIAMEHTYETHCS 3a-
KOHOJIaBCTBOM YKpaiHU Ta NpaBWIaMH NepeBe3eHHs HeOe3NeYHUX BaHTa-
KIB 3QTI3HHYHUM TpaHCTIOpToM (Haka3z Mintpancy Ne 1430 Bix 2008 poxky).
[epeBe3eHHs 3iHCHIOETHCS Ha OCHOBI JTO3BOJIB, Y3TO/DKEHUX 3 BiIITOBiM-
HUMH{ TMPAaBOOXOPOHHUMH Ta KOHTPOJIIOIOUYMMH OpraHaMH. BamBuMu €
HOPMH IIIOJI0O MAapKyBaHHs, TPAHCIOPTYBAaHHs, OE3NEKH pyxXy, SIKi MaroTh
OyTH CyBOPO TOTPHMAaHI.

3axoau mo0 MiHiMi3amii pU3UKiB MalOTh BKIIIOYATH CYBOPE JOTPHU-
MaHHS Y3TO/PKEHHX MapHIPYTiB i PeKUMIB IIEPEBE3CHHS, NOCTIHHUN KOHT-
pOJb TEXHIYHOTO CTaHy TPAHCIOPTHHUX 3ac00iB Ta BaHTaXiB, a TaKOX 3a-
CTOCYBaHHSI Cy4acHHMX 3aco0iB IMIBHJKOI JIOKaji3alii aBapiid, sSk-oT KOMOi-
HOBAHMX BaroHiB 3 OOJaJHAHHIM JJI JKBi#alii po3TUBIB HEOE3MEYHHX
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peuoBuH. BaknuBo Takox 3ampoBamutu cucremu GPS, curnamizanii npu
BUTOKY PEYOBHH Ta aBTOMaTH4YHI BOTHETaCHUKH Y TPAHCIIOPTHHX 3aC00ax.
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IMPOBJIEMHA JOCTABKH BAHTAXKIB Y MIZDKMICBKOMY
CIIOJIYYEHHI ABTOMOBLIbHUM TPAHCIIOPTOM B YKPAIHI

dyposa B.1.
Xapxigcokuil HAYIOHATbHUL A8MOMODLIbHO-00POJICHIL YHIgepcumem

ABTOMOOUTBHUIA TPAHCIIOPT € OJHUM i3 KIIFOYOBHX CIIEMECHTIB TpaHC-
MOPTHOT CHCTeMH YKpalHM Ta Bijlirpae MpoBiJHY pojib Y 3a0e3NeueHH] Mix-
MiCBKHX BaHTaHHX TepeBeseHb [1]. Momy mpuramanni BHCOKa MOGiib-
HICTh, THYYKICTh MApIIPYTiB i MOXJIHMBICTH OIEPATUBHOI JTOCTaBKH BaHTa-
KiB 0e3 OJAaTKOBUX TEepeBaHTaXEHb. 3a JaHUMU Jlep)kaBHOI CIIy»kOu cTa-
TUCTHKH YKpaiHH, aBTOMOOUTBHI TTEPEeBE3CHHS CTabIIbHO 3aiMAIOTh 3HAYHY
YacTKy y 3arajibHiil CTPYKTypi BaHTa)KHUX IepeBe3€Hb, X04a B OCTaHHI poO-
KH 00CSITH BaHTa)X0O0O0ITy 3a3HAIM ICTOTHUX 3MiH ITiJl BIUIMBOM BOEHHHX JIiH,
pYHHYBaHHsS TPaHCIIOPTHOI iH(QpacTpyKTypH Ta TpaHcdopmamii JoricTud-
HUX MOTOKIB. ITonpu ckiajsiHi yMOBH, TPAHCIIOPT 1 JIOTICTHKA 3aJIMINAIOTHCS
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KPUTHUYHO Ba)KJIMBOIO CKJIaJIOBOIO EKOHOMIKH KpaiHH, 3a0e31euyroun 3HauHi
o0Csry BHYTPILIHIX 1 30BHILIHIX EpeBE3eHb Ta (JOPMYIOUN HOBI JIOTiCTHYHI
xopunopu [1].

[Micns 2022 poky cTpyKTypa BaHT2XHUX IepeBe3eHb B YKpaiHi 3a-
3HaNa CyTTEBUX 3MiH. YacTWHA TpaJUUiHUX JIOTICTUYHUX MapLIpyTiB Oyna
BTpadeHa abo cTaja eKOHOMIYHO Hee(heKTHBHOIO, 0 3yMOBHIIO TIEpEOpieH-
TaIlil0 BAHTAXXHUX MOTOKIB Y HAPAMKY 3aXiIHUX KOPIOHIB Ta KpaiH €Bpo-
neiicekoro Coro3y. 3pocTaHHs 00cATiB aBTOMOOITBPHHAX TEPEBE3CHD HA ITHX
HanpsMKax CyNpPOBOKY€EThCS IMiJBHUIIECHIM HABAaHTa)KCHHSAM Ha JOPOXKHIO
Mepexy ¥ mpukopmoHHY iH(ppacTpykTypy [2]. BomHowac micns mogarky
mmpoxoMacTabHoi arpecii p mpotu Yipainu Oyio 3ampoBapkeHO HOBI
MapiipyTu, 3okpema Black Sea Corridor [3] Ta iHIIi anbTepHATUBHI KOpHU-
JIOpH, Yepe3 sKi 3a BIJHOCHO KOPOTKHUH mepiof] Oyiio MepeBe3eHO 3Ha4HI 00-
csaru BaHTaxiB. Ile mpuBeno no TpancdopMallii JOriCTUYHOT CTPYKTYPH Ta
YaCTKOBOTO MEPEPO3MOALTY BAHTAXKOMOTOKIB MIX TPAIUIIIHHUMH il HOBUMHU
MapuIpyTamH.

OnHi€l0 3 KIIOYOBHUX MPOOJIEM MIXMICBKUX BaHTOKHHX NEPEBE3CHb
aBTOMOOIUTPHAM TPAHCIIOPTOM € TOLIKO/PKEHHS Ta PyHHYBaHHs TPaHCHOPT-
HOi iHpPACTPYKTypH, YacTHHA SAKOi mepeOyBae y HE3aJOBUIBHOMY TEXHIU-
HOMY CTaHi, IO 3HMWKY€E MBUAKICTH PyXY, HiIBUIIYE aBapilHICTh Ta MPU3-
BOJIMTH JI0 3pOCTAHHS eKCIUTyaTalliifHUX BUTPAT IEPEBi3HUKIB.

Takox CyTTEBOIO MPOOJIEMOIO 3aJIMIIAETHCS HEIOCKOHAIICTh HOpMa-
TUBHO-IIPaBOBOI 0a3u y c(epi aBTOMOOUTLHUX IepeBe3eHb. YacTi 3MiHu pe-
T'YJSITOPHUX BHMOT, OCOOJIMBO B YMOBaX BOEHHOTO CTaHY, YCKJIaJHIOIOTbH
JIOBI'OCTPOKOBE IUIaHYBaHHS AiSUIBHOCTI aBTOTPAHCIIOPTHHUX IiIIIPUEMCTB.
OxpeMy CKJIaJIHICTh CTAHOBJSITh BUMOTHU ZI0 0hOpMIICHHS 103BLUIBHOT JOKY-
MeHTallii, CTpaxyBaHHs BaHTaXIB 1 TPAHCIIOPTHUX 3aCO0IB, a TAKOXK OOMe-
YKEHHS I10JI0 PYXY BEJIMKOBAHTAXKHOTO TPAHCIIOPTY.

Bucoxkuit piBeHp KOHKypeHIii Ha PHHKY aBTOIEPEBE3CHb TaKOX He-
TaTUBHO BILTMBA€E HA CTAOUTBHICTE poOOTH MepeBi3HUKIB. KOHKYpeHIIis Mixk
BEJIMKUMH KOMIIAHISIMH Ta MaJMMH TPUBAaTHUMH IEPEBISHUKAMH IPU3BO-
IUTH O NEMITIHTY Tapu(iB, IO 3HWKYE PEHTAOCNBHICTh IMEepeBEe3CHb. YU-
acTh y TEH/Epax 4acTo CYNPOBOKYETHCS KOPCTKUMH BUMOTAMH 10 TEXHi-
YHOTO CTaHy aBTONApKy, JOCBiTy poOOTH Ta (hiHAHCOBOI CIIPOMOYKHOCTI, IO
00MeXye TOCTYI MaJioro Oi3HECYy 10 BEIHMKHUX 3aMOBJIeHb. [lapanensHo Bif-
OyBa€eThCs 3pOCTaHHS JOPOXHBKOI TOpriBm 3 €C: 3a JaHUMH €BPOTEHCHKOT
CTaTHCTHUKH, BAHTAXHI TOTOKU Mk Ykpainoto i €C 3pocnu B 2024 pomi [3].
Ile cTBOpIOE MOAATKOBHUI MOMUT HA MIXKMIiCBbKi aBTONIEPEBE3EHHS Ta ITi/IBH-
ITy€ HaBaHTAKCHHSA Ha JOTICTUYHY iHQPACTPYKTYpY.

BaxmBoro 0COOMUBICTIO CyYacHOTO TPAHCIOPTHOTO PUHKY € CHIiBi-
CHYBaHHS Pa30BHX 1 JIOTOBIpHMX IepeBe3eHb. Pa3oBi mepeBe3eHHs /103BO-
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JISIFOTH OTIEPAaTHBHO pearyBaTd Ha MOTpeOM 3aMOBHHMKIB, OHAK He 3abe3rme-
YyIOTh CTaOUILHOTO 3aBaHTaXXEHHS PyXoMoOro ckiany. JlorosipHi mepese-
3€HHS, Y CBOIO Yepry, CTBOPIOIOTh YMOBH JUJISl IUIaHYBAHHS, ajie OTPeOyIOTh
3HAYHUX OpraHi3aliiiHux i PiHAHCOBUX PECypCIB.

[TpoBenenuii aHaii3 103BOJIsIE 3pOOKTH BUCHOBOK, 1110 MTPOOIEMH 10-
CTaBKM BaHTaXIB Yy MIXMICEKOMY CITONyYCHHI aBTOMOOUTRHHM TPaHCIOP-
ToM B YKpaiHi MaloTh cHCTeMHHMii XapakTep. IX BUpimeHHs moTpebye KoM-
IUIEKCHOTO IIXOMY, SKHW Tependadae MpICKOpeHe BiTHOBICHHS Ta MOAEP-
Hi3aI[il0 JOPOKHBOI IHPPACTPYKTYypH, VIOCKOHAJICHHS HOPMAaTHBHO-
IIPaBOBOTO 3a0€3MEUCHHS, a TAKOX BIIPOBAKCHHS CyJacCHHUX ITU(PPOBHX iH-
CTPYMEHTIB yIIPaBIiHHA JOTICTAYHAMH TIporiecaMu. Peamizaris 3a3HadueHIX
3aX0JiB CHPHUSATUME ITIBUIICHHIO €(DEKTHBHOCTI MIXKMICbKUX TI€pEBE3EHb Ta
CTIMKOCTI TPaHCIIOPTHOT CHCTEMU YKpaiHU B IJIOMY.
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BIOITAJINBA TA E-FUELS Y TPAHCIIOPTI: MOXKJIMBOCTI
JEKAPBOHI3AIIIL TA PETTOHAJIbHI IEPCIIEKTUBH

Mymkin C.C.
Xapxiscokuil HAyiOHATbHUL ABMOMOOITLHO-00POICHIL YHIGEpCUmMen

CyvacHui TpaHCIIOPTHHI CEKTOp € OAHHUM i3 HaWOUIBIIMX JDKEpen
BUKU/IIB TApHUKOBHX T'a3iB, 10 3yMOBJIIOE HarajibHy I0Tpedy B JiekapOoHi-
3amii Ta Mepexoii Ha aJbTePHATHUBHI BUAM ManuBa. Y KOHTEKCTI Ii1o0aib-
HUX KIIMaTHYHHUX 3000B’s3aHb, 30KpeMa C€BPONEHCHKOTO 3€IEHOT0 Kypcy
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ta iHiniatuBu «Fit for 55», ocobnuBa yBara nmpuniiseTsest OGionanuBaM Ta
CHUHTETUYHUM ByIJIeBogHIM — e-fuels (enexTpoHHMM manmBam). Lli TexHO-
JIOTii pO3MIIAAAIOThCA SIK KIFOYOBUH 1HCTPYMEHT JUIS 3HHIKECHHS BYTJIELIEBO-
TO CIiJy, OCOOJIMBO y THX CETMEHTax TPaHCHOPTY, Jie IpsiMa eleKTpudika-
i € TEXHIYHO a00 EKOHOMIUHO HEOUITBHOIO (aBiallisi, MOPCHKHI Ta BaX-
KA BaHTaXHHAN TpaHcopT) [1, 2].

E-fuels manexxats o xareropii Power-t0-X (PtX) i BupoOnsioThCs
IIIIXOM XIMIYHOTO MO€IHAHHS BOJHIO, OTPHMAHOTO 32 JIONOMOTOI0 EIEKT-
podi3y 3 BiIHOBIIOBAHMX JDKEpeN eHeprii, Ta miokcuny Byruerio (COy), 3a-
XOIUTeHOTO 3 atMocdepu abo mpomucnoBux BUKHIIB [3]. Kinmesuit mpo-
JYKT — CHHTETHYHUI TU3eib, OcH3uH abo aBiaras (e-kerosene) — e ximiuno
IIGHTHYHUM TpaJuLliiHOMY manuBy HadToBoro moxomkeHHs. Lle 3abe3me-
4ye TXHIO OBHY CyMICHICTh (MpUHIMN «drop-in») i3 icHyto4oto iHdpacTpy-
KTYpOIO 30epiraHHs Ta po3MoAily, a TAKOX 3 yCiMa THIIAMU JABHUI'YHIB BHYT-
pilIHBOTO 3ropsiHHA Oe3 HeoOXimHOCTI iXHBOI MoxepHizawii. bionanua
(mepuroro, Apyroro Ta TPETHOrO MOKOJiHb), CBOEID YEProl0, OTPUMYIOTh i3
OiomacH, i BOHH TaKOX € BKJIMBUAM €IEMCHTOM €HEPIeTUYHOTO MEePEXOoy,
X04Ya 4acTO MalOTh OOMEXKEHHS dYepe3 BIUIMB Ha 3eMIICKOPUCTYBaHHs abo
IIPOJIOBOJIYY OE3IeKy.

3a nanumu 3Bity Deployment Barriers and Policy Recommendations
(IEA Bioenergy & AMF TCP), s mmmpokoro BIIpOBaKCHHS adbTePHATH-
BHHUX TPAaHCHOPTHHX MaJMB, BKIIOYHO i3 OiomaarBaMy Ta CHHTCTHIHUMH €-
fuels, HeoOXiZHO TOMONATH 3HAYHI MOJITUYHI, PUHKOBI Ta TEXHOJOTIYHI
0ap’epu. ABTOpaMH BiJ3HAYEHO, IO BiJCYTHICTH CTAOIIBHOTO MOITHYHOTO
Cepe/lOBHINA, HEOCKOHAII MEXaHi3MH I[IHOYTBOPEHHS BYTIJICIIO, HU3bKUIl
piBeHb (hiHAHCYBaHHS Ta HEPO3BMHEHA IHPPACTPYKTYpa CYyTTEBO YIIOBIJb-
HIOIOTh KOMEpLiami3aliio [UX BHIIB NajuBa. 3BIT PEKOMEHIYE BCTAHOB-
JICHHSI YITKUX HALlOHAJBbHUX IJIEH M0Z0 YaCTKU BiJHOBIIOBAHUX IaJIUB,
3arpoBaKeHHAS (DIHAHCOBUX CTHMYJIIB, MIATPUMKY TOCIIIKEHB 1 pO3p0O00K,
a TaKoXX YCYHEHHS PEryJATOpHHX Oap’epiB, 1100 CTBOPHUTH CIPHATINBUHA
PHHOK JIJIsl €KOJIOTIYHO YHUCTHUX PIllleHb y TPAaHCIIOPTHOMY cekTopi [4].

lonoBHa mepeBara e-fuels monsrae y iXHiM NOTEHIIHHIN BYTIICIeBIH
HEHTpaNbHOCTI 3a KUTTEBUM HUKIOM («well-to-wheel»), ockimpku Kinb-
kicte CO», BUKHHYTOTO TIPH iX CHAFOBaHHI, HopiBHIOE KinbkocTi CO», BU-
KOPHUCTAHOTO I IXHROTO BUPOOHUITBA. Ha BiAMiHY BiX TpaauIliHHOTO AH-
3€JIbHOTO MAJINBa, SIKe BUBLIbHIE B aTMOC(epy 3aKOHCEPBOBaHHIA BYTJICIb,
CHUHTETUYHI MaJIMBa JIKIIE PEIUPKYIOITH Horo. KpiM Toro, 3aBisku BUCO-
kil yuctoTi, e-fuels 3a3Buuail MarOTh HWXKYiI BUKWIM TBEPAUX YACTHHOK
(PM), oxcuniB cipku (SOx) Ta, Ipu omTHUMI3aIll MpoIeCcy, OKCUIIB a30Ty
(NOx) mig gac criayifoBaHHS y MOPiBHSAHHI 3 BUKOITHUM Ju3esieM. Bractugo-
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CTI MajyBa, IO BIUIMBAIOTH Ha Oe3MeKy pyXy Ta JOBrOBIYHICTH JBHIYHA,
YaCTO TaKOXK € MOKPAICHUMH.

€sponeiicbknii Coro3 y pamkax nakery Fit for 55 BuznaumB sxopcTki
LTI TIO/I0 3HMKCHHST BUKUJIIB, SIKI BKJIFOYAIOTh 00OB'SI3KOBE BUKOPUCTAHHS
anprepHaTuBHUX nanuB. JJupektuBa RED III (Renewable Energy Directive)
BCTAHOBJIIOE OOOB'SI3KOBI YaCTKM BiJIHOBJIIOBAHUX IMaduB (BKIIOYHO 3 €-
fuels) y Tpancmopti, a Permament ReFuelEU Aviation ta FuelEU Maritime
3000B’S3yI0Th TOCTaYaJIFHUKIB TIaJIMBa ITOCTYIIOBO HAPOIIYBAaTH YacTKY
crifikoro asiamiitHoro manmBa (SAF), 3HauHa YacTWHa SKOTO MOXe OyTh
MIOKpHUTA 32 paxyHOK e-kerosene. Lle cTBOpro€ MOTYKHUI PHUHKOBHH MOIUT
Ta CTUMYJIOE€ 1HBECTHIi Y BHPOOHMYI MOTY>KHOCTI. 3 €KOHOMIYHOI TOYKH
30py, 3acTocyBaHHs e-fuels € exemeHTOM cTparerii eHepro3oepekeHHs Ta
CTaJIOr0 MEHE/HKMEHTY Ha TPaHCIOPTi [5].

Jns Ykpainu, 3 11 3HAYHUM TOTCHIIATIOM BiJHOBIIOBAHHUX DKEPEI
eHeprii (BiTpoBa Ta COHAYHA €HEpreTHKa), BUPOOHUITBO e-fuels Moxe cra-
TH KJIFOYOBUM €JIEMEHTOM HE JIMIIE JeKapOoHi3allii, a i miABUIICHHS CHEP-
reTUYHOI Oe3meku Ta iHTerpamii 10 €BpONEeHChKHX €HEePreTUYHUX PHHKIB.
HasiBHiCTP BENMKHX MPOMHUCIOBHX 00’€KTiB, 3AaTHUX 3a0€3IEUUTH 3aXOIl-
neras CO> (IIeMeHTHI 3aBOJH, METATypriifHi KOMOiHATH), Ta pO3BUHEHA Ta-
30Ba iH(pacTpyKTypa CTBOPIOIOTH MEPEIyMOBH UIA peaii3aimii MPOeKTiB
Power-to-Liquids [6]. Takum umHOM 3acTocyBaHHS e-fuels B Ykpaini mo-
3BOJIMTb: MO-TIepIle, 30eperTd Ta epeKTHBHO BHKOPHCTOBYBATH 1CHYOUHH
aBromapk i3 JIB3; nmo-npyre, nosuiiionyBatu KpaiHy sk HOTEHIIIHHOTO eKc-
[opTepa €KOJIOTIYHO YHUCTOrO MajarBa Ui €BPONEHChKuX mapTHepiB. Kirto-
YOBUMH 3aBJaHHSIMH 3JIUIIAIOTHCS 3aJyYEeHHsI 1HBECTHUIIH, rapMOHi3aris
3aKOHOJIABCTBA 3 AupekTHBaMu €C Ta pO3BUTOK TEXHOJIOTIH yJIOBIFOBAHHS
BYIJICIIIO.
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3EJIEHA JIOTICTHUKA SAK IHCTPYMEHT IHNIJIBUINEHHA
E®EKTUBHOCTI ATPOBIBHECY

€nidanora O.B., baiinauyenko C.O.
CxionoykpaincoKuil HayioHanbHul yHigepcumem imeni Bonooumupa JJans

VY cydacHOMY I100a1i30BaHOMY CBITI JIOTICTHKA € KPOBOHOCHOIO CH-
CTEMOIO CKOHOMIKH, 3a0e3Me4y04r pyx TOBapiB, CHPOBUHH Ta mocayr. Ox-
Hak iHTeHCH(IKalisl JOTICTUYHUX IMPOIECIB MpHU3BeNa JI0 3HAYHOTO IOCH-
JICHHSI HeTATHBHOTO BILTMBY HAa HABKOJIMIIHE CepenoBHIIe. TpaHCIOpT, M0
BUKOPHCTOBY€E TPAIHIiNHI BUIM MAIHBA, € OJHUM 3 TOJOBHHX JDKEpEN 3a-
OpymHeHHsT atMoc(epH, IIyMy Ta BUKHAIB HMapHUKOBHX Ta3iB. Kpim Toro,
MacoBe CIIOXKHBAaHHS T€HEPY€E KOJIOCAIBHI 00CITH BIAXO/IB, TPOOIEMy SIKIX
HE 3aBXIU BUPIIIYIOTh €PEKTHBHO. Y BIIIOBib HA 1[I BUKIHKA BUHUKIA Ta
HaOyBae Bce OUTBIIOT aKTYaJbHOCTI KOHICMINS EKOJOTiYHOi JIOTiCTHKH
(Green Logistics). Lle iHTerpoBanunii miaxia, COpsSMOBaHUH Ha MiHIMi3alliio
€KoJIOTiYHOrO "CItiy" BCIX JIOTICTUYHHUX Omepaliid Mpu OJHOYACHOMY IIi[-
TPUMaHHI X €eKOHOMIYHOT e()eKTHBHOCTI.

AKTyaJbHICTh TEMH 3yMOBJICHA 3arOCTPEHHSAM EKOJIOTIYHHX IIPO-
0J1eM, 3pOCTaHHSIM BUMOI CIIOKMBauiB /10 "3eneHuX" MPOIYyKTiB, ITOCHICH-
HSIM €KOJIOTIYHOT'O 3aKOHOJABCTBA T4 CKOHOMIYHOIO JOLIJIBHICTIO €HEPro-
OIAJHUX PIlICHb.

3eneHa JOTiCTHKA — IIe KOHIEMIsI OpraHi3amii JOTiCTHIHUX IPOoIie-
ciB i3 MiHIMAJPHMM HETaTHBHHM BIUIMBOM HA JOBKLUIAL. 1i FOJIOBHA METa —
MTOETHATH €KOHOMIYHY €()EKTHBHICTH 13 €KOJIOTIYHOIO BiJIOBiNANBHICTIO. B
arpo0i3Heci 3eeHa JIOTICTHKA O3Hayae: e()eKTHBHE BHKOPHCTAHHS pecyp-
ciB, 3MCHIIICHHS BUKHUJIB, CKOJIOTIYHI TEPEBE3CHHS Ta CTATUl PO3BHTOK
CUIBCHKHX TEPUTOPIH.

Iini 3enmeHoi MoricTUkKM B arpoOi3Heci MOAUISAIOTHCS Ha €KOJIOTivHi,
€KOHOMIYHI Ta COIiajIbHI.
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Exosoriuni mii:

- 3MEHIICHHS HEraTUBHOI'O BIUIMBY Ha JOBKULIA (CKOPOYEHHS BHKHIIIB
CO., 3a0pyqHEHHS TOBITPS, IPYHTIB 1 BOJHUX PECypCiB);

- pamioHaJbHE BHMKOPHCTaHHS MPHUPOJHHUX pecypciB (EKOHOMis IanuBa,
€Heprii, BOJM Ta MaTepialliB y JIOTICTUYHHX MTPOIIEcax);

- MiHIMIi3aIis BiIXOAiB i BTpaT MPOAYKLii (3MECHIICHHS IICYBaHHA CLIBCh-
KOTOCITIOIapCHKOi MPOIYKIIii i gac 30epiraHHs i TpaHCIOPTYBaHHSA);

- BIIPOBAaKEHHS CKOJIOTIYHO OE3MeYHHX MaKyBaJIbHHX DPIllleHb (BUKOpPHC-
TaHH: 6i0pO3KIIAAHOI, OaraTopa3oBoi abo epepoOHOi TapH).

Exonomiuni mmimi:

- ONTHMI3alis JIOTICTUYHUX BUTPAT (3HIKCHHS BUTPAT Ha TPAHCIOPTY-
BaHHs1, 30epiraHHs Ta yIpaBIiHHS 3aacaMu);

- MiABUIICHHS ¢()EKTUBHOCTI JIOTICTHYHHX JIAHIFOTIB (CKOPOYCHHS Yacy
JIOCTaBKH Ta 3MEHILEHHSI HENPOIYKTUBHHX OIepalliii);

- 3MiIHEHHS KOHKYPEHTOCIPOMOXKHOCTI arpobisHecy (hopMyBaHHS €KO-
JIOTIYHOTO IMIJIKY Ta IOCTYI JIO «3€JIEHUX» PUHKIB).

CouianpHi 1ini:

- TMiOBUIICHHS PiBHS €KOJOTIYHOI BiATIOBIAAIBHOCTI Oi3HECY (IOTpUMaHHSI
MIPUHITUITIB CTAIOTO PO3BUTKY Ta ESG);

- TIOJIMIIEHHS YMOB Ipami Ta Oe3meku (BUKOPUCTAHHS CYyYacHHX €KOJO-
TIYHUX TEXHOJIOTIH 1 TEXHIKH);

- 3a0e3IeueHHs MPOJOBOJIbUOI Oe3MeKn (depe3 CKOPOUEHHs BTPAT HPOIy-
Kiii Ta cTablIbHICT TIOCTAYaHb).

TakuM YMHOM CTpaTErivHOO € LiIb (HOPMYBAHHS CTAIMX arpoJioric-
TUYHHUX CUCTEM, 5IKi 320e31e4yI0Th OalaHC MK EKOHOMIYHOIO JIOLIBHICTIO,
€KOJIOTIYHOI0 OE3MEKOI0 Ta COL[IaJIbHUM PO3BUTKOM.

JlocsirHeHHs Li€l cTpaTerivuHOoi 1iIi 3eJIeHOT JIOTICTUKU B arpodi3Heci
MOXKITBE Yepe3 KOMIUIEKC B3a€MOIIOB’ sI3aHUX 3aX0/IiB.

1. Onrumisanist JOTICTUYHHX MPOIECIB:

- BIPOBAHKEHHS MapIIPyTHOI ONTHUMI3AI] [UTI CKOPOUYCHHS MpoO0iry Ta
BUTpAT NaJNBa;

- BHUKOPHCTaHHA NU(QPOBUX CHUCTEM VIPaBIiHHA JOTICTHKOI (TMS,
WMS, GPS-moniTopuHr);

- y3rojpkeHHS rpadikiB moctayaHHs, 30epiranas Ta 30yTy.

2. ExoJorizaitist TpaHCIOPTY 1 CKIaACHKOT IHDPACTPYKTYPH:

- 3aCTOCYBaHHs €HEProeeKTUBHOTO TPAHCIIOPTY, OiOMalnBa, EIEKTPO-
TEXHIKH;

- MoJepHi3alis CKIagiB (€HeproomiaHe OCBITIEHHS, TETUIOI30JIAIIs,
BiTHOBJIFOBaHA €HEPTis);

- 3MEHILICHHS XOJIOCTHUX MEPEBE3eHb.

3. YipaBniHHA pecypcamMu Ta BiIXOAaMH:
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- CKOpOYEHHs BTpaT MPOJYKIii Ha BCIX eTanax JIOTICTHYHOTO JIAHIII0Ta;
- BIPOBapKEHHs reverse logistics (OBEpHEHHS TapH, NepepoOKa Bigxo-
IiB);
- BHKOpHCTaHHS 0araropa3oBoi Ta €KOJIOTiYHOI yIIaKOBKH.
4. BuxkopucTaHHs iHHOBaNii i U(POBUX TEXHOJIOTIN
- 3acrocyBaHHA Big Data Ta mporHo3yBaHHS IONUTY AJIsL 3MEHILCHHS
HaUIMIIKOBHX 3aI1aciB;
- aBTOMAaTH3aIlisl CKJIAJCHKHUX Oeparliii;
- BukopuctaHHsg [0T 1 KOHTPOIIO YMOB 30€piraHHs arponpoIyKIIii.
5. [HcTUTYTiiHA Ta HOPMATHUBHA ITi ITPUMKA
- pmorpmManHs exoisoriuHmx craHmaprtie (ISO 14001, GlobalG.A.P.,
ESG);
- CTHMYJIIOBaHHS «3€JICHUX» IHBECTHLIH 1 JiepKaBHa i ITPHUMKA;
- PO3BHUTOK JIep>KaBHO-TIPHUBATHOTO MAPTHEPCTBA.
6. [TinBuILIEHHS €KOJIOTIYHOT KYJIBTYPH Ta YIPABIiHCHKOT KOMIIETEH-
THOCTI
- HaBYaHHS IIEPCOHAITYy NPUHIUIIAM 3€JICHOT JIOTiCTHKH;
- (opMyBaHHS EKOJIOTIYHOI BiIMOBITAIEHOCTI KEPiBHUIITBA,
- imrerpamis exonorivanx KPI y cuctemy ympaBiiHHS.
[epeBaru BpoBaKeHHS “3€JICHOI” JIOTICTHKH B arpo0i3Heci HacTy-

- 3MEHIICHHS BUTPAT Ha MAJIMBO i €HEprilo;

- IoJimmeHHs penyTauii komnanii (“exo-Openna”);

- JIOCTYN A0 MIKHapOJHUX PUHKIB, /1€ AiI0Th €KO-CTaHIapTH;

- BHKOHAHHS BUMOT €KOJIOT1YHOTO 3aKOHO/IaBCTBA,;

- MiIBHUINEHHS TOBIPH CIIOKUBAYIB;

- CTHMYJ JI0 IHHOBAITIH.

AJie iCHYIOTh 1 0COOJIMBOCTI ““3€JIeHOT” JIOTICTUKHU B arpo0i3Heci:

- BHCOKA 3aJIC)KHICTh BiJl IPUPOJTHUX YMOB (TPYHT, BOJIA, KIIiMar);

- BeNUKHUH 00cAT 0i10BIIXOMIB, SKi MOYKHA TIEPEPOOIATH;

- MOXIIMBICTh BUKOPHCTAaHHS BiTHOBIIOBAaHHX JDKepen eHeprii (Oioras,
COHIIE);

- HEOOXINHICTh eKO-YIpaBIiHHA TPAHCIOPTYBaHHAM 1 30epiraHHsIM
MIPOAYKTIB;

- OpieHTamisg Ha CTAINH PO3BUTOK CUTBCHKUX TEPUTOPIH.

BucHoBok: “3ernena jorictuka” — 1€ CTpaTeriYHUi HampsM MaioOy-
THBOTO arpoOi3Hecy. BoHa moenHye: eKOHOMIYHY BHUTOAY (3MEHIIEHHS BH-
TpaT), eKOJNOTiuHy 0e3MeKy (3aXUCT TOBKIIIIS), COMiaIbHY BiJNIOBIabHICTh
(ctranuii pO3BUTOK TPOMA).
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PU3UKH Y JIOTICTHUII ATPOBI3BHECY TA METO/IH iX
MIHIMI3ALIT

€nidganona O.B., Imenko B.K.
Cxionoykpaincovkuili HayionaneHutl ynisepcumem imeni Borooumupa /lans

VY cydacHEX yMoBax rioOai3amii, MiIBUIIEHOI HEBU3HAUYCHOCTI Ta
CKJIAJTHOCTI JIOTICTHYHHX JIAHIIOTIB YIPaBIiHHS PU3UKAMHU CTAIO HEBiJ'€M-
HOIO Ta KPUTHYHO BAXKIIMBOIO CKJIAJIOBOIO €(DEKTHBHOTO MEHEIKMEHTY. Jlo-
TiICTHYHI CHCTEMH CHOTOJAHI € BHCOKOBPA3JIMBUMH JI0 BEJHMKOI KIJIBKOCTI
30ypeHb — BiJl TEXHOJOTIYHUX 3001B 0 TeOMONITHYHNX KOH(MIIKTIB 1 MaH-
newmiid. Peamizarist Oyab-sKOTO JIOTICTHYHOTO PH3UKY MOXE MPU3BECTH 0O
cepHo3HUX HAcHiAKIB: (iHAHCOBHX BTPAT, MOPYIIEHHs Oe3nepediiHoCTI No-
CTa4yaHb, BTPATH pelyTauii Ta KiieHTiB. TOMy BUSBICHHS, OLIHKA Ta MiHi-
Mi3allis JOTiCTUYHUX PU3HKIB € HE MPOCTO (YHKIIEI0 CTpaxyBaHHs, a CTpa-
TEriYHUM 3aBJaHHM, CIIPSIMOBAHUM Ha 3a0e3MeUYeHHs CTIKOCTI, HaliitHOC-
Ti Ta KOHKYPEHTOCIIPOMOXHOCTI Gi3Hecy.

JloricTka € KITIOYOBOO JIAHKOIO arpoOi3Hecy, Mo 3abe3mneuye Oe3-
TIepepBHUN PyX CHPOBHHHM, IPOIYKIII Ta pecypciB. AJle BUCOKA 3aJIEKHICTh
arpapHOrO CEKTOpY BiJl CE30HHOCTI, MPUPOJHUX YMOB Ta iH(PACTPYKTYpH
IIi/IBUIILY€ PiBEHB JIOTICTUYHUX PU3HKIB.

OCHOBHUMH BHJIaM{ PU3HKIB y JIOTIiCTHII arpo0i3Hecy €:

- IPUPOJHO-KIIMATHYHI PU3MKU: HECTPHUATIUBI MOTO/IHI YMOBH, CTH-
XilHI NHXxa, 10 YCKJIATHIOIOTh TPAHCIIOPTYBaHHS Ta 30epiraHHs Mpo-
JYKITiT;
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- iH(pacTpyKTypHI PWU3UKH: 3HOMIEHICTH JOPIT, HEcTaya eleBaTOPHUX
MOTY>KHOCTEH, 0OMEKEHHI JOCTYII IO MOPTIB 1 3aJTi3HUIII;

- TPAHCHOPTHI PU3UKH: 3aTPUMKH JIOCTaBKH, MOJOMKH TpPaHCIIOPTY,
3pOCTaHHS BapTOCTi IIEpEBE3EHb;

- PHHKOBI PH3MKH: KOJMBAHHS LIiH HA MajibHe, Tapu(H Ha EPEBE3CHHS,
HECTaOUIBHICT MOTINTY;

- Ooprasi3amiiiHi PH3UKH: TOMWJIKH B TUIAHYBaHHI, HecTauya KBariikoBa-
HOTO TIepCOoHAaITy, cabka KOOPIMHAIIS YIaCHHUKIB JaHIIOra MOCTadaH-
HS;

- TIPaBOBi Ta PETYJIATOPHI PU3WKU: 3MIHH B 3aKOHOJABCTBi, MUTHI 00-
Me)KeHHS, cepTudikariitai BUMOTH.

Hacninku NOTiCTHYHHMX PH3MKIB isi arpoOi3HeCy HpHU3BOISTH JI0
30UIBIICHHST BUTpPAT Ta 3HW)KEHHS NPUOYTKOBOCTI MIiANPHUEMCTB; BTPATH
SIKOCTI Ta 00CsATIB ClIbcbKOTOCHOAapchkoi npoaykuii; [TopymieHHs cTpokiB
MOCTa4YaHHs Ta 3HWKEHHSI KOHKYPEHTOCIPOMOXKHOCTI Ha PUHKY.

VYrpaBniHHS JIOTICTHYHMMHM PH3MKaMH — 1€ CHCTEMHHH IIpoIiec,
SIKMH BKJIFOYae X igeHTH(iKanio, aHaii3, IilaHyBaHHS 3aXO0JIiB pearyBaHHs;
Ta MOHITOPWHT. YCi METOAM MiHiMi3amii MOKHA YMOBHO TOAUTHTH Ha Bi
BEJIMKI TPYNHU: MPOAKTUBHI (3amoOiraHHs) Ta peakTHUBHI (3MEHIICHHS Hac-
JIKIB).

OCHOBHUMH METOaMU YIIPaBIiHHA PH3UKAMH B arpo0i3Heci €:

- nmuBepcuiKaIis KaHaJiB MOCTa4aHHSA 1 30yTy [UIA 3MEHIICHHS 3aJIekK-
HOCTI BiJI OTHOTO MapuIpyTy a0 MepeBi3HUKa;

- 1HBECTYBaHHS B JIOTICTHYHY 1HPPACTPYKTYpPY: CydacHi CKJIaau, ejicBa-
TOPH, XOJOAMIbHI KOMILJIEKCH;

- BuKopucTaHHS UH(poBUX TexHouoriit: GPS-moHiTOpUHT, cHcTeMHU
yIpaBIiHHS JaHoramu mocradaddst (SCM), IporHO3yBaHHsI MTOTHUTY.

- CTpaxyBaHHS JIOTICTHYHHUX PU3UKIB 1 BAHTAXKIB,

- TOKpalIeHHs IUIaHyBaHHA Ta KOOPJHMHAMLIi MDX yCiMa yJacHHUKaMH JIO-
TiICTHYHOTO JIAHIIIOTa;

- MIBUINEHHS KBadidikalil mepcoHanTy Ta BIPOBAKCHHS CTaHAAPTIB
SIKOCTI 1 O€3IeKH.

B VkpaiHi npakTHYHNMHU TPHUKIJIAJaMH yTPaBIiHHSA PU3UKaMH B ar-
po0i3Heci, 3 ypaXyBaHHAM pealbHUX yMOB (KJIiMaT, BilfHa, pUHKH, JIOTICTH-
ka) (Tabm. 1).

TakuM YMHOM JIOTICTUYHI PU3MKH € HEBiJl'€EMHOIO CKJIaJIOBOIO arpo-
0i3Hecy Ta MOTpeOyIOTh CHCTEMHOTO YIpaBiiHHA. KOMIUIEKCHE MO€THAHHS
oprasizaiiiHuX, TEXHOJOTIYHUX 1 ()IHAHCOBUX METOIB JTO3BOJIIE CYTTEBO
3HU3UTHU X HeraTWBHMH BIUIMB. EQeKkTUBHE yrnpaBiiHHS JOTiICTHYHUMH PHU-
3UKaMU CTIpHUsE CTa0IIbHOCTI Ta CTAJIOMY PO3BUTKY arpapHUX ITiIIPHEMCTB.
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Tabmuns 1

[TpakTH4HI NPUKIIAJW YIPaBIiHHSI PU3UKaMHU B arpobi3Heci Ykpainu

Karteropist pu- | OcHOBHI pu3u- IHCcTpy™MeHTH yTI- [pakTuyni
3UKY KH paBIiHHS NPUKJIAAN
Kiimatnuni ITocyxa, 3amo- | uBepcudikaris BupomryBanus
Ta MPUPOJHI pO3KH,  Tpan, | KyJbTyp, 3pOIICHHS, | COPro i HyTy B
MOBEHi arpocTpaxyBaHHs MBAECHHUX pe-
rioHax; Kpare-
JBbHE 3POILICH-
HS;  CTpaxy-
BaHHS BPOJKaf0
PunkoBi  Ta | KonmBanus ®opBapani koHTpa- | KoHTpaktn 3
IIHOBI I[iH, BaJIOTHI | KTH, BaJIOTHA OWBE- | Tpeiimepamu;
PU3UKH pcudikamis, mepe- | OyIIBHHUITBO
pobka oNmiiiHMIL  Ta
eJIeBaTOPiB

JloricTrusi

brnokana mnop-
TiB, pyHHYyBaH-

AnbpTepHaTUBHA JIO-
rictka,  Koormepa-

Excnopr yepes
HyHaii; cmijib-

HS IUISIXIB Iis, JIOKaJbHI CKJla- | Ha opeHza
bt CKJIaJiB; aBTO-
MOOITBHI  Ma-
puipytu go €C
BiiicekoBi Ta | Okymamis, wmi- | ['eomuBepcudikaris, | 3emenpHAN
MOJITHYHI HYBaHHS, He- | aBTOMAarW3alis, po- | OaHK y KuIb-
cTaya mepco- | 3MiHyBaHHS KOX 00JacTsIX;
Haiy BUKOPHCTAaHHS
GPS Ta aBroO-
IJIOTIB
®dinaHCOBI Hecraya kami- | Jlepknporpamu, ko- | Kpemutn «5—
Tally, KPeJUTHI | HTpakTHe Bupoury- | /-9%»; aBaH-
PU3UKH BaHHs, (IHIUIAHY- | COBI  ILIATEXI
BaHHSA BiJ[ MOKYIIIIIB
Oneparriiini IMomomku Tex- | Jli3uHr TexHiku, ar- | JIpoHu JUTST
Ta TEXHOJIOTI- | HIKM, XBOpOOH | poMOHiTOpHHT, IPM | KoHTpoIIO TIO-
YHi pociuH CiBiB;  JI3WHT
TPaKTOPiB
Perynstophi 3minn 3akoHO- | Ceprudikaris, GlobalG.A.P.,
Ta pemyTauiii- | paBcrBa, BUMO- | ESG-mpakTukw, Organic; exo-
Hi ru €C po30pi JOTOBOPH JOTiYHI  TIpo-
rpamu
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AHAJII3 MOXJINBOCTI BUKOPUCTAHHA
CTPYMOIIPUMMAYIB HA PYXOMOMY CKJAI

Kinuun 10.%cr.rp. 3TBT-21, Ctyp3a C.? ct.rp. [IM-2412,
Ba6'sx M.}, Hexy:xa JI.2
Hayionanvnuii ynieepcumem Jlvsiecoxa nonimexmixa
2Vipaincoruii depacasnuil yuisepcumem Hayku i MexHon02iil

CyuacHa TpaHCIIOPTHA Taiy3b PO3BUBAETHCS BIAMOBIAHO 1O BHMOT
MiABHUIIEHHS Oe3NeKu nepeBe3eHs [ 1], 3SMeHIIeHHsI HeraTHBHOTO BIUIMBY Ha
JOBKULTA [2], pallioHATEHOTO BUKOPUCTAHHS MaTepialbHUX pecypciB [3, 4]
Ta 3pOCTaHHS €HeProe()eKTUBHOCTI TATOBOTO PYXOMOTO CKIany [5, 6].

OnHMM i3 KIIIOYOBHX HANPsIMiB TPAHCIIOPTHOI CTpaTerii KOXKHOI po3-
BUHYTOI JepKaBH € MOETAITHA BiZIMOBA Bijl EHEPTOMICTKOI TEXHIKH 3 ByTJIe-
BOJIHEBUMH BHUKHJIAMH Ta BIPOBAPKCHHS €KOJIOTIYHO OE3NEeYHUX eJIeKTpH-
(iKOBaHHX TPAHCIIOPTHHUX CUCTEM.

[HKONHM 3ycTpivaroThCS BapiaHTH TPAHCIIOPTHHX 3aco0iB, SKi BUMa-
rafoTh BUKOPHCTAHHS PI3HOMAHITHUX CHCTEM 3a0e3NeueHHs €HEepTi€lo CH-
JIOBOTO OOJaIHAHHS, IO MPU3BOIUTH A0 BHKOPHCTAHHS Ha TOMY K TpaHC-
MTOPTHOMY 3ac00i JEKiNbKOX BHJIIB KOHTAKTHUX arlapariB, SKi B 3aralbHOMY
NIPUMHATO Ha3UBaTU CTPyMOIIpUiIMayaMu.

BinpmicTs cTpyMompuiiMadiB MarOTh KOHTaKTHI €IeMEHTH, SIKi J0-
3BOJISIIOTH T0J]aBaTH €JIEKTPUYHY E€HEPTilo JI0 CHIJIOBOI €JIEKTPHYHOI CXEMHU
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Yyepe3 KOB3HUI KOHTAKT, SIKUIl TIOBUHCH BUTPUMYBATU Pi3HI HABaHTAXKCHHS
MiJ 9ac pyxy: BiI Ail CHIM €ICKTPUYHOTO CTPYMY; HATHCKAHHS TPYKUHHHUX
KOHCTPYKTUBHHUX CJIEMCHTIB Ta Mepeaadi MOr0 HATUCKY O KOHTaKTHOTO
JPOTY; acpOJIMHAMIYHIX HABAHTAXCHB SIK HA BITKPUTOMY MPOCTOPI, TaK i B
00ME)KEeHOMY IPOCTOpi TYHEINIB, YM IHIIMX WITyYHHX CIOPYHA, @ TaKOX
BIUTUB IIBUIKICHOTO PEKUMY Ha CTAOUIbHICT KOHTAKTHOTO 3'€THAHHS.

ToMmy, BpaxoByIOUYH OCOOIMBOCTI POOOTH TPAHCIIOPTHOTO 3acoly
BIMTOBIAHO 10 BWINE3a3HAUYEHUX YMOB, TOTPIOHO 1€ HA CTafil MPOEKTY-
BaHHS Ta KOHCTPYIOBaHHs IMepen0adunTH MOXKIHMBICTh Oe3mepebiitHoi pobo-
TH CTPYMOIIPHMaYiB, 1m0 Oy/ie rapaHTyBaTH CTaOIIBHICTh B POOOTI TpaHC-
MTOPTHOTO 3ac00y.

[TpuknagoM BUKOPUCTAHHS PI3HOTO TUITy KOHTAKTHUX CTPYMOIIPHI-
MadiB € MacaXUPChKUN EIEKTPOBO3, 10 BUKOPHUCTOBYETHCS HA IIBUIKICHUX
MaricTpajusix, sikuit 300paxeHo Ha puc. 1.

Puc. 1. BukopucTtaHHs CTpYMONPHAMAYiB PI3HUX THITIB HA €JICKTPUIHUX
JIOKOMOTHBAX

BpaxoByioouu BeNUKY IIBUJKICTH PyXy, HEOOXiJHO IependaduTu
MOJKJIMBICTh JOTUCKaHHSA CTPyMIIpHHMada 10 KOHTAKTHOTO JIPOTY 3a JOIO-
MOTOI0 CIIeIiaJIbHUX IMTHEBMAaTHYHHX 3ac00iB, a00 IPYyTroro emejoHy Mexa-
HIYHOT KOHCTPYKIii Iy 3a0e3neueHHs IUIaBHOCTI peXuMy 'TiIHIMaHHA-
omycKaHHA" Ta OibIN MBHAKOTO "BipMBaHHA" CTpyMONpHiiMaya BiJ KOH-
TaKTHOTO JIPOTY, 100 €JIEKTPUYHA Jyra He MOMIKOJWIA aHI KOHTaKTHY Me-
PEXy, aHi caM cTpyMoIpuiiMay.
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s OUIBIIOCTI TPaHCIOPTHUX 3acO0iB eNeKTpU(IKOBAHUX 3aili3-
HUIb TPaJULIHHO 3aCTOCOBYBAJIMCS CUMETPUYHI CTpyMOIpHiiMadi ITaHTor-
padHoro Tumy.

CTabuIbHICTh KOHTAKTHOTO HATHCKY 3a0€311e4y€EThCS CKIaJHOI0 CUC-
TEMOIO BaXKEJIB Ta LIAPHIPIB, 110 Nepeadadyac CTBOPEHHS HIKHIX Ta BEpX-
HIX paMm 3 TpyO pi3HOTO Mpodito, JiaMeTpy Ta KOHYCHOCTI, SIK II¢ BUIHO Ha
TpaBoMy CTpyMornpuiimMadi (puc.1).

SIkmo K MexaHi3M CTpyMoIpHiiMada IpaIfioe 3 BiTHOCHO HEBEIH-
KAMH HIBHIKOCTSIMH, aJi¢ BEIMKMMHU 3HAYCHHSIMH TATOBOIO CTPYMY, TOJI
BHKOPHUCTOBYIOTh CHUMETPHUYHI CTPYMONpHUHMadi MaHTOTrpagHOro THIY 3
JIBOMa ITiTHIMaIOYUMU TIPY>KUHAMU (puc.2).

Puc. 2. Cumerpuunuii cTpymonpuiiMad maHTorpadHOTO THITY

MeTo10 KOHCTPYIOBaHHS CTPYMONpHIMAaUiB € 3a0e3reueHHs Halii-
HOTO KOB3HOTO KOHTAaKTy IIPH MiHIMAaNbHIH TpUBEACHIH Maci, ToMy Ha
Oi7pII Cy4acHHX JIOKOMOTHBAX Ta €JIEKTPOIOi3/laX BHKOPHUCTOBYIOTH acH-
METPUYHUI CTpyMONpHiiMay, sk 300pakeHO Ha JIiBil CEKIil eJeKTpoBO3a
(puc.1).

[Tpu 11bOMY HAaTHUCKAHHS Ha KOHTaKTHHWI MPOBIJ Ta HAIHHICT KOB3-
HOTO KOHTAKTy IOBHHHI 3abe3nedyBaTcs ad0 NMpYyXWHHUMH €IeMEHTaMU,
a00 ITHEBMATUYHOIO CHCTEMOIO, IO BiJICHIIKOBYE yCi BEepTHKAJbHI HepeMmi-
LIEHHS CTPyMOIIpUiiMaya.

SIKIIO X MBUAKOCTI PyXy € HE 3HAUHHMHU, a MPOLEeC MepeMillieHHs B
pocTopi nependavae BeNUKY KUIBKICTh pyIIaHb 3 MICIS Micias KOPOTKOYa-
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CHOI 3yNUHKH, TOJAI HEMae HEOOXIJAHOCTI YCKIIaJHIOBATH KOHCTPYKIIO
cTpyMonpuiimaua.

Puc. 3. AcumerpuyHuii cTpyMONpHiiMad TpaMBaliHOTO BaroHa

IIpuknanom crpymonpuiimMaya, KUl BUKOPUCTOBYETbCS Ha EIIEKT-
PUYHOMY PYXOMOMY CKJaJli KOMYHaJbHOTO TPAHCIOPTY € aCHMETPHYHHI
CTpyMoIpuiiMay TpamBasi, O €KCIUTyaTy€eThCs 31 LIBUAKOCTIMU pyxy 1o 70
KM/TOJ] 3 TaK 3BaHOI "MPOCTO0" KOHTAKTHOIO MiABICKOIO 0e3 KOMIEeHcaIlil
IIPOBHUCAHHS KOHTAKTHOTO JpoTy (puc.3).

I'moGauizariiss HAYKOBOTO MPOCTOPY TPAHCHOPTHOI rairy3i 3acTaBIIsIe
Yy Cy4acHHMX yMOBax Jejaii OiNbIIOro 3HaueHHS HAIaBaTH NMUTAHHIM €KO-
JIOTIYHOI BiIOBITAIFHOCTI Ta eHepro3oepekeHHs [7, 8].

3a3HaueHi BUMOTH aKTyalbHI HE TUIBKH UTS TPATUIIHHUX BHIIB
eJIEKTpUYHOTo TpaHcmopty. [Iporecu enexrpudikaiiii OXOIITIOITH HE JHIIES
3aJI3HUYHUIA Ta Micbkuid TpaHcmopT (puc. 1, 3), ne 3/iHCHIOEThCS 3aMiHa
JIM3€JIbHOT TSATH Ha eNIEKTPHYHY, ajie i Cy4acHy aBTOMOOLUIbHY Tany3b (pHC.
4) [9].

[TpoBinHI BUPOOHUKK aKTHBHO PO3BHMBAIOTH IPOEKTYBAHHS Ta BHUIO-
TOBJICHSI BAHTQ)XKHHUX €JIEKTPOMOOLIIB, SKI MOXKYTb OTPUMYBATH EJIEKTPHUHY
SHEeprilo BiJi KOHTAaKTHOI MEPEeXi, 10 CHpUsE IMiJBUIICHHIO e(eKTHBHOCTI
JIOTICTUYHMX IIPOIIECIB Y HACENCHNX MYHKTaX 1 3HWKEHHIO cO0IBapTOCTI Ie-
peBe3eHb.
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Puc. 4. AcumeTpu4HH# CTpyMONpPHUAMad BaHTa)KHOTO aBTOMOOLIIs

IIpyn mpoMy TEBHI KOMITaHii BHITyCKAaIOTh €JICKTPUYHI aBTOMOOII,

SIKI MOXKYTh BUKOPHCTOBYBATH iCHYIOUY TPOJICHOYCHY MepeKy, a AesKi BH-
POOHMKH aBTOMOOLUTIB 3 ENEKTPUYHUM JKUBJICHHSIM BUMAraroTh CTBOPCHHS
OKpeMoi iHDPACTPYKTYPH 3 BIACHOIO KOHTAKTHOIO MEPEKEIO.

s onepaTtopiB TPAaHCIIOPTHUX CHUCTEM IEPIIOYSPTOBUM 3aBIAHHIM

3aJIMIIAETHCS 3a0e3neueHHsT Oe3MeKH PyXy Ta eKOJIOTIYHOI CKIIaI0BOI TpaH-
CHOPTHHUX MOCHYT.
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AHAJII3 HOBUX 3ACOBIB I TEXHOJIOI'TA I'PYITY BAHHSI
BAHTAXKIB Y HAKETHIW TPAHCIIOPTHO-TEXHOJIOTTYHIMI
CUCTEMI

3aropsinchkuii B. T'.
Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxatina Ocmpoepao-
CbK020

31aTHICTF BaHTa)XKHOI OIMHUII 30epiraTh HITICHICTH y TPOIECi BH-
KOHAHHS JIOTICTHYHHX ONepaliil JocsraeTbes makeryBaHHsaM [1]. Tlakery-
BaHHA — 11¢ POPMYBaHHS Ta CKPIIUICHHS BAaHTAXIB Y YKPYIIHEHY BaHTAXHY
OJIMHUIIIO, 110 3a0e31meduye MpH JOCTaBIli B BCTAHOBJIEHUX YMOBAaXx iX IfiJTic-
HICTB, 30epexeHHd ~ Ta  JIO3BOJSIE  MEXaHi3yBaTH  BaHTAXHO-
pO3BaHTaXyBallbHi Ta CKJIAJIChKi POOOTH.

Tepmo30ikHa TUTIBKa, BHACHIZOK CBO€i yHIBEpPCAaJIBHOCTI, € HaHIO-
OIMPEHIIINM MaTepiaJioM Ui TPYIIOBOi YMAKOBKM OJAWHHYHUX TapHO-
IITY9YHUX BaHTaxiB [2].
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[upoki MOXIMBOCTI TepMO301KHOI IUTIBKM JO3BOJISIOTH BUKOPHC-
TOBYBATH i1 PaKTUYHO Yy BCIiX Taiy3sX IPOMHUCIOBOCTI JUIsl CTBOPEHHS TpaH-
CHOPTHOI Ta 3aXUCHOI yNaKOBKHM Xap4yOBUX MPOIYKTIB, MeONiB, XiMIYHHX
HaniBaOpHKaTiB Ta TroTOBOI NPOAYKILIi, MpeaMeTiB HEeCTaHAApTHOI Ta
cKiIaHOI KOH(QIryparii, TOBapiB HIMPOKOTO BXUTKY, OyAiBENbHUX Marepia-
7iB. 3acTOCyBaHHS IUTIBKM OOMEKEHO JIMIIIE 100 TUX MPOAYKTIB, KOTPUM
KPUTHUYHO HaBiTh KOPOTKOYACHUH TEIUIOBMH BIUTUB (IUIS AESKUX BUIIB KPY-
IT'THUX BHPOOIB).

[TmiBka Mae JOCTATHIO HIUTBHICTH, OIMIPHICTH HA PO3PUB, MIPH TPaAHC-
MOpTyBaHHI 10o0pe 3axuIlae BaHTaX BiJ BOJOTH Ta 3a0pynHEHb. BaxmBe
3HAYCHHS M€ I[iHa: IUIiBKA JOCTYITHIIA IS OLTBIIOCT] BITIM3HAHUX BHPO-
OHUKIB, HIXK TOPPOKAPTOH.

Binpuricte 007agHaHHS PO3PaxoBaHO Ha POOOTY 3 IUIIBKOIO 3aBTOB-
ke Big 30 g0 120 MKM, 3aI€:KHO BijJl BUAY BaHTaxy Ta ioro Baru. J{is ma-
kyBauus [1ET, ckia, CUIIKMX PEYOBHH, MAKETIB i3 MOJIOYHOK MPOAYKIIED
3a3BUYail BUKOPHCTOBYIOTh TOHKY ILTBKY (50-70 mMxm). 'pynu Oinbin Bax-
KUX TIPEeIMeTiB (HampuKiIaj, KepCTSHUX O0aHOK Barolo BiJ 1 Kr) IUTBKOIO
0OTATYIOTHCS TUTIBKOO TOBITHHOIO Bix 90 MKM 1 OinbIire.

Jnst makeTyBaHHs BaHTaXXIB HA IMiJOHAX MEPEBAKHO BUKOPHUCTOBY-
€TBCS CTPEHU-TIIIBKA, 110 BUTOTOBIIETHCS 3 JIHIHHOTO IMOJIETHICHY HU3b-
ko1 mineHOocTi (LLDPE) [3]. [Ins cTpeid-muriBok B YKpaiHi IiIOTh HamioHa-
meHI craHmapt, 3okpema JJCTY EN 14932:2022 (aHamor €BpONEHCHKOTO
EN 14932:2018) nis nakyBajnbHUX CTPEHY-IUTIBOK (HANPHKJIAL, I CHIIOC-
HHUX TIOKIB), a TaKOXX CTAaHIApPTH, IO PEryJIOIOTh BU3HAUEHHS TOBILIUHHU,
sk JICTY ISO 4591:2022.

Crpeiiy-1utiBKa Mae 37aTHICTh HE3BOPOTHO PO3TATYBATHCS 3 MOIOB-
xeHHsiM Ha 300% 1 B OpiBHSHHI 31 3BUYaHUMHU IIJTIBKOBUMH MatepiaiamMmu
XapaKTepU3yeThCsl MiJBUILEHOIO CTIMKICTIO J0 MPOJABIIOBAHHSI, MPOKOIY
a0o po3aMpaHHs, a TaKOX JUMKICTIO IMApiB IDIIBKK IO BiJHOIICHHIO OIUH
1o oxuoro [4]. CaMe 1i BIACTHBOCTI pOOJSTH CTPEHU-TUIIBKY HaI3BUYAHHO
TIEPCIIEKTUBHOIO JUISl BITYN3HSIHOTO PUHKY. 3/IaTHICTh IUIIBKU 10 0OOpOTHO-
TO PO3TATYBaHHS 1 BUCOKE CTATYBAIBHE 3yCHIUIS HAAIHHO CKPIIUTIOE BAHTAX
Ha MiJJOHI, a CTIHKICTh A0 MPOKOIY Ta PO3AUPAHHS 3aXHUIIAIOTh HOTO Bif
TIOIIKO/KEHHS Ta 3a0pyJHEHb. 3aBISIKH BIACTHBOCTSIM, IO «IIPWJINIIAIOTHY,
BiAmazae HEOOXiTHICTh Y JOJATKOBUX 3aco0ax (hikcarii BaHTaXy Ha ITiII0-
Hi.

3acTocyBaHHs CTPEHU-TUTIBKA € OUTBIII €KOHOMIYHHMM, OCKiJIbKH HE
oTpedye BCTAHOBJICHHS CKJIAJIHOTO €HEPrOEMHOT0 O0JIaIHAHHS, 1[0 BKpaii
BKJIMBO IS MiIPUEMCTB, (iHAHCOB1 KOIITH SIKUX OOMEXeHi.

MoXIUBICTH BUOOPY TOTO UM 1HIIOTO TEXHOJIOTIYHOTO OOJIaTHAHHS
JUISL TPYTIOBOi YIIAKOBKHM BH3HAYAETHCS HACAMIIEPEa TAKUMH (pakTopamu, K
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o0csr 000poTHHX 3ac0o0iB BUPOOHMKA, TUI MPOIYKIii, 10 BUITYCKAa€ThCS,
HEeoOXiTHUH piBeHb MeXaHi3alil Ta aBTOMAaTH3allil, XapaKTepUCTHKa HasB-
HHUX BUPOOHUYUX IJIOLL.

OCKIJIbKH MPOLIEC TPYNOBOT YIaKOBKH TEXHOJIOTIYHO TICHO MOB'si3a-
HUH 3 TPOIECOM IHIUBITyalbHOI YIaKOBKH, MPAKTHYHO BCi BEJHMKI BUPOO-
HUKHU yCTAaTKyBaHHS U (pacyBaHHS MOCTABIIOTH JIiHII 31 CTBOPEHHS TpaH-
CIIOPTHOI TapH, pO3paxoBaHi MEBHI BHAM HPOXyKTy. CKaxiMO, KOMITaHis
«Tetpa ITak» 1o cBoro oOmagHaHHS 32 (GacyBaHHAM MOJOYHHX IPOIYKTiB
PEKOMEHIy€ aBTOMATH YKJIaJaHHS FOTOBUX IAKETiB y HONEPETHBO chop-
MOBaHI 3 KapTOHHHX 3arOTOBOK KOp00a, CHCTEMH CKJIaJlaHHS HAIlOBHEHHX
KOpobiB momapHO Ta oOepTaHHA iX y TepMo30ikHYy miiBKy («Terpa
HlIpiHk»), a TaKok HaABaHTAXKyBaui ITiJIIOHIB.

3aHauuMo, 110 OLIBLIICT, BUPOOHHKIB TOTOBI HOCTABUTH TI'PYIOBI
MaKyBaJIbHI JIHIT 1]l KOHKPETHI 1[iJ1l 3aMOBHHKa.

[MignpuemcTBa JiKepo-ropirdanoi, cnadoanKoroyibHoI Ta 0e3aKoro-
JIbHOT TIPOMUCJIOBOCTI OLIIHMJIM BCl MepeBart SIKICHOI rpyMoBOi yNaKOBKH,
IO 3pELITOI0 Mi/IBUIYe oOcsru mponaxiB. Came y IUX rajy3sx BIeEpIIe
MI0YaB aKTUBHO (JOPMYBATHCS IONUT Ha MAILIMHHU MOJIOHOTO THITy: 3arocT-
PEHHS KOHKYPEHIIIT IIOCTaBUIO BUPOOHUKIB Iepe] HeoOXiTHICTIO KapIuHa-
JIBHOTO BUPIMICHHS MPOOJIEMH ITiATOTOBKH TPAHCIIOPTHOI Tapy TS CKIISTHUX
ta [IET-msmok. B pe3yneTari TOMiHYIOUMME Ha BITYU3HSHOMY PHUHKY BH-
SIBUJINCS €BPOIEHCHKI BUPOOHUKH OOJIaTHAHHS VISl PO3JIUBY Ta TPYHOBOTO
nakyBaHHs: «Kponecy» (mapxu Krones Ta Kettner), KHS, MEYPACK, a Ta-
kox kommanii OMAG, Italcom s.r.l. (mapku Multipack, TMG, Robopac,
DIMAC), Bosch, ECI Limited (mapka Marden Edwards), Laudenberg.

Cama TEeXHOJIOTisS TPYNOBOi YIaKOBKU OJHAKOBA JUIsl OYyJIb-SIKMX BHU-
JiB poayKTy [5]. Moy bHUIT MPUHIMI TIPOLECY JTO3BOJISIE 3AMOBHUKY BH-
OpaTty neBHHUH JIAHIIOKOK arperaris i3 MOTPiOHMUMU HOMY (QyHKIISIMH.

TexHomoriss TpynoBoi YHakOBKH HACHpaBdi I OyAb-SKHX BHIIB
npoaykty [6]. MoayapHUH TPUHIMIT IPOIECY JO3BOJISIE 3aMOBHHUKY BHOpa-
THU TICBHUH JIAHITFO’KOK arperariB i3 NOTpiOHIMH HOMY (DYyHKITISIMH.

Hampuxnan: Bugysanns [HET-mismkn — po3iauB — 3aKynoproBaH-
HS — CTHKETYBaHHS —> YTPYNOBAaHHS OJMHWYHUX IUISIIOK HA TO(POIIiIK-
nmanni abo 0e3 Hel — o0epTaHHS B IUTIBKY — TEPMOYCaJKa — YKIATaHHS
Ha I JI0HH.

MosknmBa iHma cxema: (acyBaHHS B IHAWBIIyaJbHY YIIAKOBKY —
IpyIyBaHHs Ta yKIaJaHHS B KaPTOHHHUH KOPOO 3 HACTYITHOK OOMOTKOIO
ckoT4eM — (OpPMyBaHHS APy — YKJIaJIaHHs BaHTaXy Ha IMiJIOHH.

s moxinmy Ta ¢opMyBaHHS IHAWBITyaJbHUX YIAKOBOK 200 OJIMHH-
YHUX MPOAYKTIB IPYHH 3 HACTYIHOIO yIAaKOBKOIO iCHYIOTH SIK CIICIliaJIbHI
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MalllMHH, TaK 1 MOJYJIbHI arperarty, 1o CKJIaAaloThCs B OJHY TEXHOJIOTIYHO
OesrnepepBHY JIHIO.

Benuki minnpueMcTBa, K NpaBUIo, BCTAHOBIIOIOTH IMIIOPTHI aBTO-
MaTH30BaHi JIiHI] 3 MOMJIMBICTIO 0araTo(yHKIIOHaJbHOTO HaJalITyBaHHS
(mig pi3Hi TEOMETPUYHI PO3MIPH OIMHUYHOI TapH).
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AHAJIT3 HEPIBHOMIPHOCTI HACAXKUPCBKHUX ITOTOKIB Y
HEPIOAH IIIKOBUX HABAHTAXEHbD

Kapnenko O.A., Mopo3 M.M.
Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxatina Ocmpoepao-
CbK020

[Macaxupcekuii TPAHCIOPT MICT BiA3HAYAETHCS 3HAYHOIO HEPIBHOMI-
PHICTIO HAaBaHTaXXEHHS MPOTAToM 100H. OCOOIMBO KPUTHYHHUM € TIEpioJ
TOAMH MIK, KOJM IHTEHCHUBHICTh ITaCa)KMPOIIOTOKIB MOXKE IEPEBUILYyBATH
cepenHbO1000B1 3Ha4YeHHS y 2-3 pasu. lle crpuunHse nepeBaHTa)KeHHS
PYXOMOTO CKJIa/ly, 3HWXKEHHSI SIKOCTI 0OCITyrOBYBaHHS Ta 30UIbIIEHHS Yacy
MIOI3J0K.
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KinpkicHe 3HaueHHs HEPIBHOMIPHOCTI BH3HA4Ya€ThCcs Koe(illieHTOM
KOHLIEHTpALil Maca)XuporoToKy, KU XapaKTepu3ye CTYIiHb KOJIUBAaHHS
MacaXHPOIIOTOKY BCEPEHMHI FOJIMHY MK (3a3BH4all y Mexax 60 XBHIIMH):

|< zmax
C Q
’ (1)

e Qmax _ MaKCHMAJIbHUH MAacaXUPOTOTIK Y Me)KaX TOJUHU IIK
(oci6/10 xB);

— CepelHil MacaXMpOIOTIK y MEXax Ti€l K TOANHH.

Tako 3aCTOCOBY€EThCS KOS(II[IEHT Bapiarlii:

v =2100%
e )

O — cepeHbOKBAIPATUYHE BiIXUIECHHSL.

ac

Ha npukiani JOCTiKEHHS TaCAKHUPOTIOTOKY Y MapIIpyTHOMY aBTO-
Oyci Nel7 micta KpeMeH4yK BCTaHOBIICHO:
- y nepiui 10 XB TOAMHY MK NacaXupornoTik craHoBUB 220 ocid;
- y HactymHi 10 xB — 180 ocib;
- cepeqHe 3Ha4eHHs 3a roguHy — 150 0ci6/10 xB;
- MakcuMaisHe 3HadeHHs — 240 oci0.
Otxe: Kc =240/ 150 = 1,6, mo CBITYUTE PO CYyTTEBY HEPIBHOMIp-
HicTh. Koeoimient Bapiamii cranoBus 22 %, 110 MiATBEPKYE BUCOKI KOJIH-
BaHHS [TACAKUPOIIOTOKY.
®dakTopamMu, MO 3yMOBIIOIOTh HEPIBHOMIPHICTB:
- OZIHOYACHHI TI0YATOK POOOTH/HABUAHHSI OLITBIIIOCTI 3aKIAIIB;
- 0OMeKeHa KUIBKICTh allbTEPHATUBHUX BHIIB TPAHCIIOPTY;
- IHepIIHHICTh PO3KIIA/IIB PYXY;
- CE30HHI i MOTO/IHI YMOBH.
[TpakTH4HI HUIIXM ONTHMI3alii: pPeryJtoBaHHs BUIYCKY PyXOMOTO
CKJIaJly 3 ypaxyBaHHSIM HEpPiBHOMIPHOCTI, nudepeHiiiaiis TapudiB (3HHKKH
103a MiKOBUMH TOJMHAMH), ONITUMI3alist TpadikiB poOOTH 3aKIaaiB Ta Mij-
MIPUEMCTB, BAKOPHUCTAHHS IHTEIEKTYAIbHIX TPAHCTIOPTHUX CHCTEM.
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Puc. 1. /lunamika nacaxupornoToky 1o inTepsaiax 10 XB MpoTAroM rouHH
K

BucHoBku. [TacaxuponoTik y rOZWHM MIKOBOrO HABAHTA)KEHHS Je-
MOHCTPY€E BHCOKY HEPIBHOMIpPHICTH, IO MIATBEPIXKYEThCA Koe]imieHTOM
konneHtpanii Kc = 1,6. 3aaueHHs koedimieHTa Bapiamii 22 % CcBiI4UTH PO
3HAYHI KOJMBaHHS MAacaXUPONOTOKY B MeXax ojHiel roguHu. Bmposa-
JDKCHHS THYYKHX TPAaHCIOPTHHX CTpATeriil 1 aJanTUBHOIO PEryJIOBaHHS
PYXY MO3BOJIUTH 3MEHIIUTH MIKOBI HaBaHTA)KCHHS, MiABHIIUTH €()EeKTHB-
HICTh eKCIUTyaTalil pyXOMOIo CKJIaJy Ta HOKPAIIMTH SKICTh OOCIyroBy-
BaHHS MMACAXHUPIB.
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BUKOPUCTAHHSA THOOPMAIIMHUX TEXHOJIOTTH 14
HNIABUINEHHA EOEKTUBHOCTI HEPEBE3EHHS BAHTAXKIB

Kiroes C.
Cxionoykpaincokuili HayionaneHutl ynisepcumem imeni Borooumupa /lans

B yMmoBax iHTeHCHBHOI riioOai3aiii Ta 3pOCTaHHS KOHKYPEHTHOI'O
TUCKY BHM3HAUaJIbHUM UYWHHUKOM pPO3BUTKY TPaHCIOPTHOI Traiy3i crae
BIIPOBA/KCHHS iHHOBAIIIHUX pillleHb, HacamIiepe NH(POBUX TEXHOJIOTIH,
30kpema IaTeprety peuert (IoT), GroKUeHH-TEXHONOTIH, XMapHUX OOYMC-
JIeHb i eJIeKTPOHHOTO J0KyMeHToo0iry (e-CMR). Ix Bukopucranus cnpuse
MiABUINCHAIO e(pEeKTUBHOCTI, MPO30pPOCTi Ta piBHA Oe3MeKH IMepeBi3HUX
MIPOLIECiB, BOJHOYAC IIMPOKE BIPOBAIKEHHS INX IHCTPYMEHTIB CTPUMYETh-
Csl 3HAYHUMU TIOYaTKOBUMH 1HBECTHI[ISIMUA Ta IIJBUIIICHUMHU PU3UKAMHU Ki-
6epsarpos [1 ,2].

VYkpaiHa, JOTpUMYIOUYHCh KYpPCy €BPOIEHCHKOT iHTerpallii, mociijgo-
BHO peajii3ye MoiTHKY IudpoBoi Tpanchopmaiiii, 30kpema y cdepi TpaHc-
MOPTHOI JIOTICTHKK Ta MDKHApOJHHMX BaHTaXXHUX IepeBe3eHb. Peanizaris
HauionaneHoi TpancnoprtHoi crparerii Ykpainu no 2030 poky crpusitume
oMl iHTerpamnii Aep>kaBu 10 BHyTpimHBOr0 puHKy €C. Cepen KIo4o-
BHX MPIOPHUTETIB ¥ cepi MKHAPOTHUX BaHTAKHUX IePEBE3CHh BU3HAYCHO:
MiABUINCHAS KOHKYPEHTOCIIPOMOXKHOCTI HAI[IOHANBHUX IEPEBi3HUKIB Ha
30BHIIIHIX PHHKAX; YIPOBAIKCHHS IHHOBAIIHUX TEXHOJOTIH CyIpOBOIY
BaHTAXKOIIOTOKIB 1 OPMYBaHHA €IWHOI iHPOPMALIIHHOI CHCTEMH B3a€MOIIT
BCIX BUJIB TPAHCIIOPTY; BUKOPHCTAHHS XMapHUX pIMIeHb U1 00poOKH Ta
30epiraHHs JaHWX MPO JOCTABKY BAHTAXKiB; 3aIPOBAKEHHS CIUIBHOTO MH-
THO-TIPUKOPJOHHOTO KOHTPOJIO Ta PO3MHMPEHHS iHPOpMAaIifHOTO OOMiHY
MiK MUTHUMH opraHamu kpain €C [3].

VY cydacHHX YMOBAax CIIOCTEPIra€Tbcs AUHAMIYHHN PO3BHUTOK €KO-
HOMIYHHX BiTHOCHH MiXK YKpaiHOIO Ta JepkaBamu €Bporericbkoro Corosy,
10 3YMOBIIIOE 3POCTAaHHS POJI TPAHCHOPTY y 3a0e3neueHHI MiKHApPOIHOI
TopriBii. OYHKIIOHYBaHHS Ta PO3BUTOK €BPOIEHCHKOT0 PUHKY BaHTa)KHHX
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nepeBe3eHb 0e3nocepeIHbO BIUIMBAIOTH HAa OPraHi3allilo MDKHApOIHHX Iie-
peBe3seHb B Ykpaini. HaOyttst unnHoCTi 3 1 cepras 2017 poxy Yroau mpo
acomianiro Mk YkpaiHoto Ta €C cTajgo MOIITOBXOM 10 BHECEHHS 3MiH Y
HalliOHAJIbHE TPAHCIOPTHE 3aKOHOAABCTBO Ta BU3HAYMIIO HEOOXITHICTH MO-
JaJIbIIOT0 BpaxyBaHHs CTPATETiYHUX MpiopuTeTiB €Bporneiicbkoro Coro3y B
TpaHcnopTHIX moxitumi. Kpim Toro, Ykpaina Oepe akTHBHY y4acTsb y Tpo-
rpamax MibxHapomHoi cmiBmpamni 3 €C i KpalHaMu-TIapTHEpaMH, 30KpeMa B
imimiatuBax TRACECA Ta po30ymoBi TpaHC’€BpOIEHCHKOI TPaHCIOPTHOT
Mepexi TEN-T, a Takox Mae JBOCTOPOHHI YTOI¥ PO MiXKHAPOIHI aBTOMO-
OUThHI BaHTaXXHI IIepeBe3eHHs 3 45 kpainamu [4].

3acrocyBanns TexHousoriit Big Data, [areprery peueii (IoT) i mryd-
HOTO IHTEJICKTY PO3MIMPIOE (PYHKI[IOHATBHI MOXKIHUBOCTI JIOTICTHYHHUX CHC-
TEM, 30KpeMa LUIIXOM IPOTHO3YBaHHS MOIMUTY, MOHITOPHHTY CTaHy BaH-
TaXIB y PEXUMI pealbHOrO 4yacy Ta IiBUINEHHS PIBHS KIIEHTCHKOTO 00-
cinyroByBanHs. TakuMm unHOM, IT-crcTeMu He nulie 3a0e3euyroTh Oe3rme-
peOiitHy poOOTy JIOTiICTHYHMX MPOLECIB, a it GOpMYIOTH CTIHKI KOHKYpEHTHI
nepeBary MiJNpPUEMCTB, MiJBUIIYIOUN 1X €(EKTHBHICTh 1 aJlalTUBHICTh JI0
PUHKOBHX 3MiH.

[MoennaHHs TeneMaTHYHHX PILIEHb i3 CHCTEMaMHM YIpaBIiHHS TPaH-
crioptoM (TMS) icTOTHO pO3MINPIOE MOKIMBOCTI TNIAHYBaHHS, MOHITOPHH-
Iy Ta KOHTPOJIO BUKOHAaHHS TPaHCHIOPTHUX 3aMoBieHb. Cuctemu TMS Ha-
camImepen opieHTOBaHI Ha GOpPMyBaHHS i 00pOOKY TPaHCIIOPTHHUX 3asBOK Y
MeXax IMiANPUEMCTBA, YIIPABIIHHS €KCIIEAUTOPCHKOIO IISUIBHICTIO, ONITHMI-
3aIil0 MapIIPyTiB MepeBe3eHb 1 BUOIp miapsaaukis [5]. Jlo KiI0Y0BHX Iie-
peBar X BUKOPUCTAHHS HaJIe)KaTh BEJICHHS €IMHOTO PEECTPY KOHTPAreHTIB,
LEHTpali30BaHe YIPaBIiHHS TPAHCHOPTHOIO JOKYMEHTAII€I0, aBTOMATH30-
BaHHUH PO3pPaxyHOK EKOHOMIYHOI €()eKTHBHOCTI NIepeBe3eHb, a TAKOK HAKO-
MUYEHHS ¥ aHali3 JaHuX 13 BOMIWCHKUX KapTok. Lle cripusie migBHIEHHIO
MIPO30POCTi JIOTICTUYHMX MPOILECIB, 3HIKEHHIO BHUTPAT 1 3POCTaHHIO pe-
3yJIFTATUBHOCTI TPAHCIIOPTHUX OTlepalii.

CucteMu ympaBiiHHA JaHmoramu mocradanfs (SCM) m03BOINSIOTH
(hopMyBaTH LLUTICHY MOZIEINH JIOTICTHYHOI MEpeXi 3 ypaxyBaHHSIM HasBHUX
00OMe)KeHb 1 B3a€MO3B’sI3KiB MiX ii exeMeHTaMu. Taka MOZETh BHKOPHUCTO-
BY€EThCS sl KOOpJHMHAMLIT Al Ta TUIaHYyBaHHS PyXy MaTepiallbHUX IOTOKIB
Ha BCIX CTaifX JaHIIOra nocradadus [6, 7]. Ha ocHOBI oTpuMaHHX JaHUX
3MIIACHIOETHCS y3TO/KCHHS TOMHUTY I MPOMO3HIIii, a TAKOXK PO3POOIISTIOTHCS
peaicTHYHi MJIaHU 3aKyMiBelb, BAPOOHMIITBA Ta JoTicTHKH. Ha BiaMiHy Bif
ERP-cuctem, SCM 6a3yeThcst Ha 1HIIM KOHIETIIT yIpaBIiHHSA, IO TIEPEI-
0ayae BUKOPHCTaHHS IUIAHYBAaHHS B PEATbHOMY dYaci, Cy4aCHHX METOJiB
MOJICIIOBAHHS Ta IHCTPYMEHTIB ONTHMIi3allii, 3a0e3medyioun BHCOKUH pi-
BEHb T'HYYKOCTI i aJJalTHBHOCTI JIAHIIOTIB TIOCTAYaHHS.
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YnpoBakeHHsT TUPPOBUX TEXHOJOTIH Y cdepy MIXHAPOIHUX BaH-
Ta)XHUX NEPEBE3CHb CIPUSE MIIBUIICHHIO e()EeKTUBHOCTI KOOPMHALI] JIaH-
IIOTIB MOCTaYaHHs, ONTHMI3allii JIOTICTHYHHUX MPOIECIB 1 CKOPOUCHHIO Tpa-
HCIIOPTHUX BHUTpAT. Lle nocsraeTbes 3aBAsSKM BpaxyBaHHIO CHieHU(IiKH TII0-
OaNbHOI TPaHCTIOPTHOI IHPPACTPYKTYpH Ta MUTHOTO PEryJIIOBaHHS. AHai3
nporpamMHuX pimeHs kiaacy TMS, SCM i1 WMS, mo 3acToCOBYIOTBCS IS
MiABUINEHHS Pe3yIbTaTHBHOCTI OpraHi3alii MiXKHApOJHUX MEepeBe3eHb, 10-
3BOJIMB BU3HAUNTH HAHOUIBII OMMPEHi Ta e()EeKTUBHI 3 HAX.

JocmimKkeHHs. Cy9acHOTO CTaHy PWHKY MDKHAPOTHHUX aBTOMOOLIB-
HUX IIepeBe3eHb B YKpaiHi 3aCBiMUmIIO, IO Taly3b (YHKIIOHYE B YMOBax
HA/IMIPHOTO HaBaHTAXXCHHS, 3yMOBIICHOTO ITOBHOMACIITA0OHOIO BiiCHKOBOIO
arpecieo, pydHyBaHHSAM TPaMLIHHUX JIOTICTHYHUX MapLIPYTiB Ta oOMe-
JKEHHSIM pOOOTH 1HIIMX BHIIB TpaHCHOPTy. BojHOYAC MO3MTHBHUM YHHHHU-
KOM TpaHc(hOopMaIliif CTajao MiAMUCAHHSI «TPAaHCIOPTHOrO 0e3Bi3y» 3 €Bpo-
neiicbkuM Cor030M 1 IpHeHAHHS YKpaiHU 0 CHCTEMH CIIJIBHOTO TPaH3H-
Ty NCTS, 110 cTBOpIOE HOBI MOKIJIMBOCTI JUIsl PO3BUTKY BITUM3HSHUX Iepe-
BI3HUKIB.

VY pesynbTaTi aHANI3y BCTAaHOBJICHO, IO CyYacHI MPOTPaMHi MPOAYK-
tn (30kpeMa SAP TM, Oracle Ta iHmIi) epeKTUBHO BHUPIMIYIOTh 3aBIAHHS
omepamiiHOro piBHA yHpaBiiHHA. BomHodac 30epiraeTbcsi medilT KOM-
IUIEKCHUX CHCTEM MiITPUMKH IPUHHATTS YHPaBIiHCHKUX PillleHb, 30aTHAX
iHTerpyBaTH QYHKILIi BHOOPY parliOHATEHUX CXEeM JOCTABKH 3 YpaxyBaHHIM
JUHAMIYHUX PU3HMKIB 1 ONTUMI3aIlii CKIAJCHKHX MPOIECIB, 30KpeMa TEXHO-
JIOT1{ KpOC-/IOKIHTY.
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3ACTOCYBAHHS 3EJIEHOI JIOTICTUKHA B MIDKHAPOTHUX
IHNEPEBE3EHHAX

Kuoes C.
CxionoykpaincoKuil HayioHanbHul yHigepcumem imeni Bonooumupa JJans

B yMmoBax mocuieHHA TIO0O0ai3alliifHAX MpOIeCiB 1 3arocTpeHHs
€KOJIOTIYHUX MPOOJIeM TPAHCIIOPTHUI CEKTOp HaOyBae CTPATEriyHOro 3Ha-
YeHHs! y 3a0e3eUYeHH] CTaJoro po3BUTKY. MiXKHApOHI IIEpEeBE3EHHS, SKi €
HEBIJI’€MHOIO CKJIaJI0BOIO (DYHKILIIOHYBaHHS CBITOBOi €KOHOMIKH, CYIPOBO-
JDKYIOThCS CYTTEBUMHU 00CSTaMH BUKHIIIB MapHUKOBUX Ta3iB, IHTEHCUBHUM
CHOXKMBAHHSIM EHEPreTUYHHX 1 MaTeplajJbHUX pecypciB Ta HEraTHBHUM
BIUIMBOM Ha JOBKULIL. TpaauiuiiiHi JIOTiCTUYHI MOJIEIi 4acTO HE BPaxoBY-
I0Th EKOJIOTI4YHI YMHHUKH, 10 NPU3BOJNUTH 10 3POCTAHHS BYTJICLEBOTO Clli-
Iy Ta MiABUIICHHS SKOJOTIYHUX PH3HKIB. Y BIATIOBIAb Ha IIi BUKIUKA (Qop-
MYETBCSl KOHIICMIIIS «3€JEeHOI» JIOTICTHKHU, CHPSMOBaHAa Ha BUKOPHUCTAHHS
€HEepTOOIIaTHIX TEXHOJOTIH, pallioHaII3aMi0 MaPIIPYTiB MTEPEBE3CHb i MO-
CTYIIOBHI TIEpeXiJ] 10 aNbTepHATHBHUX JDKepen eHeprii [1, 2].

3erneHa JOTICTHKA € OJTHUM i3 KIIFOUOBHX IHCTPYMEHTIB €KOJIOT14HOT
TpaHcdOpMaIlii MiKHAPOJHOTO TPAHCMOPTY. 1i PO3BUTOK IPYHTYEThCS Ha
iHTerpanii HUQpoOBUX pillleHb, EHEProOUIaJHAX TEXHOJIOTIH Ta palioHab-
HOTO YTIPaBIIiHHS pecypcamy, o 3ade3nedye y3TOKEHHS eKOHOMIYHOTO
3pOCTaHHS 3 IPUHIMITAMH €KOJIOTTYHOT BiAMOBIIATBHOCTI.

BupimansHe 3Ha4eHHS y BIPOBAKCHHI 3acaj 3€JCHOI JOTiCTHKH
MaioTh IdpoBi TexHomorii. 3actocyBanHs Iareprety peueit (IoT), mryd-
Horo iHtenekTy (Al), anamitiku Benukux nanux (Big Data) i xmapHux cep-
BICIB iICTOTHO MiJBHIIYE €()DEKTHBHICTD YNPaBIiHHS JIAHIIOTAaMH MOCTaYaH-
Hi. 30kpema, [oT 3abe3neuye MOHITOPHHI TPAaHCHOPTHHX 3aco0iB 1 BaHTa-
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XKIB y PEKUMI PeanbHOro 4acy, 1o Ja€ 3MOTy ONTHMI3yBaTH MapLIpyTH py-
Xy, 3armo0iraTu IepeBaHTAKEHHSM 1 CKOPOYYBaTH CIIOKMBAHHS IAJILHOTO
[3]. IncTpyMeHTH HITYYHOTO IHTEJEKTY Ta aHalli3 BEJMKHX MAacHBIB JaHUX
JI03BOJISIFOTH MPOTHO3YBaTH 0OCSATH IEepeBe3eHb 1 OLIBII TOYHO IUIAHYBaTH
3aBaHTa)XEHHSI TPAHCIIOPTY, 3MEHIIYIOYH KiIbKICTh MIOPOXKHIX PEHCIB i, Bil-
MOBiTHO, OOCATH MIKiINMBHUX BHKHUAIB. BomHOouac xmapHi ruatdopmu, sKi
IHTETPYIOTh yCiX yYaCHHKIB JAHITIOTa IOCTaYaHHA, CIIPUSIOTH ONEPaTHBHO-
My 0OMiHy iH(pOpMAaIli€ro Ta MiABUIICHHIO PiBHA KOOPIUHAILII JIOTICTHIHIX
oTIepamii.

CyTTeBWII BIUIMB Ha PO3BHUTOK 3EJICHOI JIOTICTHKH Mae i e-0i3Hec.
EnextpoHHI TOproBenbHI IaTGOpMHU Ta MapKeTIUICHCH 3a0e3MeuyroTh aB-
TOMATHU3AI[i0 POIIECIB 3aMOBIICHHS, 00POOKH Ta JOCTaBKH TOBApIB, 1110 J10-
3BOJISIE TOYHIIIIE BU3HAYATH NMOTPEOH y TPAHCHIOPTYBaHHI ¥ yIOCKOHAIIOBA-
TH TUIAHYBaHHs JIOTICTUYHHMX MOTOKIB. lle crpusie 3MEHIIEHHIO HaBaHTa-
JKEHHsI Ha TPAHCIOPTHY 1H(pacTpyKTypy Ta pauioHAIBHIIIOMY BHKOPHC-
TaHHIO PecypciB. 3aBIsIKH PO3BUTKY €JIEKTPOHHOI KOMEPLIT CTaE MOMXKIIMBUM
(hOpMyBaHHS «3€JCHUX» JIAHIIOTIB MMOCTAYaHHS, Y MEXKaX SKHX KOMIIaHil
00UparTh HAHOLIBII €KOJIOTIYHO Ta €KOHOMIYHO (EKTHBHI CIIOCOOH TpaH-
CHOPTYBaHHA 1 BIIPOBAKYIOTh HNPHUHIUIN CTAJIOTO0 PO3BHTKY Ha BCIX eTa-
rax CBO€T AisutbHOCTI [4, 5].

3erneHa JIOTiCTHKAa B MDKHapOJHOMY TPAHCIIOPTI € BaKIMBOIO CKIIa-
JIOBOIO CTparTerii CTajgoro po3BUTKY, €(hEKTHBHICTH SKOi 3HAYHOIO MipOIO
BU3HAYa€ThCs piBHEM LU(POBi3alii Ta pO3BUTKOM e-0i3Hecy. Bukopucran-
Hs U(POBUX pillieHb JI03BOJISIE CKOPOUYBATH CIIOKMBAHHS PECYpCiB 1 eHe-
prii, ONTUMIi3yBaTH JIOTICTUYHI MPOIECH Ta 3MEHIIYBATH HEraTUBHUI BIUIUB
Ha poBKuLIA. [lomanmbiumii po3BUTOK Takux TexHoiorid, sk loT, Al i Big
Data, pa3oMm i3 HOIUPEHHSIM €JIeKTPOHHOI KOMepllii, Bu3HauyaTnume MaiiloyT-
Hi HampsIMH PO3BUTKY 3€JICHOI JIOTICTUKH Ta CIPHUATHME IOCSATHEHHIO 30a-
JIAHCOBAHOTO €KOHOMIYHOTO i €KOJIOTIYHOTO PO3BHTKY [6].

3enenHa Jorictuka y cdepi MiXKHAPOIHOTO TPAaHCIIOPTY JeAani Oiib-
1II€ YTBEPPKYETHCS SIK HEBiL'€MHHI €JIEMEHT KOHIIETIIIII CTalIoro po3BUTKY,
Opi€HTOBaHHMU Ha MiHIMI3aIlil0 HETATHBHOTO BIUIMBY Ha JAOBKIJUISL Ta palio-
HAJTi3a1il0 BUKOPUCTAHHS PECYpCIB Yy JIOTICTUYHHX OTEpallisxX. 3 Orisay Ha
Te, IO TPAHCIIOPTHA MisUIBHICTH € OJTHUM 13 HAHOUTBIINX YMHHUKIB 320pya-
HEHHS HaBKOJIMIIHBOTO CEPE/IOBHIIA, BIIPOBA/PKEHHSI IHHOBAIIMHUX TEXHO-
JIOTIYHUX PillleHb CcTae€ 00OB’SI3KOBOIO YMOBOKO (DOPMYBAaHHS E€KOJIOTIYHO
0e3meYHnX 1 BOJAHOYAC eKOHOMIYHO JOUUIBHUX MOjesel nmepese3eHb. L{ud-
poBi iHcTpyMeHTH, 30Kpema I[uTtepHer peueit (IoT), mammHHE HaBYaHHSA,
XMapHi cepBicu Ta e-6i3Hec-TIaTGOpPMH, BiIIrparOTh KIFOYOBY POJIb Y BIIO-
CKOHAJICHHI yNPaBIIiHHS JIAHIFOTaMH [TOCTAYaHHS, ONTHMi3amii TpaHCTIOPT-
HUX ITOTOKIB 1 3HIKEHH] €HeprOCIIOKMBaHHS.
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Bnok4eiiH-TeXHOJIOTI] BHCTYNAIOTh BaXJIUBHUM IHCTPYMEHTOM ITijI-
BUILECHHS IPO30POCTi Ta KOHTPOJIIO IOTPUMAHHSI €KOJIOT1YHUX CTaHIapTiB y
MDKHApOJHUX JIOTICTUYHHX CHUCTEMaX. BHUKOpUCTaHHS pO3MOIUICHHX pe-
€cTpiB 3abe3neuye HaliiHy (iKcalilo eKOJOTIYHUX MapaMeTpiB TPaHCHIOPT-
HUX 3ac00iB 1 BaHTaXiB y He3MIHHOMY (hOpMaTi, 110 3HWKY€E PU3HUKU (aib-
cudikamii JaHUX Ta CUpHUsSe BUKOHAHHIO MDKHAPOTHUX €KOJOTIYHUX BAMOT
[7]. Oxpim mporo, OIOKYEHH omTHMIi3ye iH(pOPMALIKHY B3a€EMOIII0 MiX
YYacHUKAMH JIAaHLIOTIB [IOCTAYaHH:, HAJAFOUH ONCPaTUBHUI OCTYI 1O Ja-
HHUX LIOJO XOXIy HepeBe3eHb, 3aCTOCYBAHHS E€KOJIOTIYHO YHCTHX BHZIB Ia-
JIFHOTO Ta BiIIIOBiAHOCTI HOPMaM 100 BHKH/IB ITAPHUKOBHX Ta3iB.

3eneHa JOTiCTHKA OPIEHTYETHCS HA MOTIUOJICHHS MapTHEPCHKUX Bi-
JTHOCHH 13 TIOCTa4yaJbHUKAMHU Ta CIIOKMBA4YaMH, BIPOBA/KEHHs NPUHLIUIIIB
OILIA/UIMBOTO BHPOOHUIITBA, palliOHAI3AI0 TPAaHCIIOPTHO-CKIAACHKUX 1
BaHTa)KHO-PO3BAaHTAKYBAILHHUX MPOLECIB, ePEKTUBHY YTHIi3allil0 BiIXOIIB
Ta OpraHizaiifo 3BOPOTHUX IMOTOKIB. BoHa 0a3yeThcsi Ha HACKPIZHOMY yII-
paBJIiHHI MaTepialbHUMHU MOTOKaMHU SIK Y HalpsIMKY KiHIIEBOTO CIIOXHBaya,
TaK i B 3BOPOTHOMY JIOTICTUYHOMY PYCi.
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IHTEI'PAIIISA TOBAPO3HABYHNX ITOKA3ZHUKIB AKOCTI TA
BE3NEYHOCTI NPOAYKIIII Y HE®GIHAHCOBY 3BITHICTh
NIAINPUEMCTB 3A €BPONIECbKUMU CTAHJIAPTAMHU

Kusizp C.B., Kusazs O.B., Hlanpan €.M.
Hayionanvuuii ynieepcumem «JIog8iscbra nonimexmixa»
Hayionanvuuii mexniunui ynigepcumem «XapKiecbKuii NOAIMEXHIYHULL iH-
cmumymy

CyuacHa HegiHaHCOBa 3BITHICTH 32 €BPONEHCHKUMH CTaHAApPTAMHU
3BIiTHOCTI 3i cTanoro po3sutky (ESRS — European Sustainability Reporting
Standards) memani Oinbie 3MIITYEThCS Bill JEKIAPATUBHOCTI IO TOKa30BOC-
Ti: Bil MiJIPHEMCTB OYIKYIOTh OOIPYHTOBAHUX, IIOPIBHIOBAHUX 1 BepUQiKo-
BaHMX JaHUX, IO MITPUMYIOTh PO3KPHUTTS BIUIMBIB, PU3UKIB Ta yNpaBJIiH-
CBKHX NIpakTHK. BogHoYac y mpakTuii miAroToBKH 3BITHOCTI JJaHi Mpo Mpo-
JYKIII0 4acTO 3aJIMIIAI0ThCS (parMEeHTapHUMHU Ta HapaTHBHHMH, 30Cepe-
JUKEHUMH Ha 3arajdbHUX (POPMYIIOBaHHSAX BIAMOBIAHOCTI Ta cepTudikalii,
0e3 mepeTBOpeHH IX y BUMIPIOBaHI iHINKATOPH, IHTETPOBaHI Y JOTIKYy €KO-
JIOTIYHUX 1 COIIAIbHUX PO3KPHTTIB.

AxTyanbHicTh 1i€l TPOOJIIEMATHKH TOCHIIOETHCS PO3IIUPCHHAM
ctepu 3actocyBanHs ESRS Ta 3pocTaHHSM BHMOT IO MPOCTEXKYBaHOCTI
(traceability) HedinancoBoi iH(pOpMaIii, IO TiABUIIYE 3HAYCHHS «ICPBUH-
HUX» JDKEpeJl TaHUX 1 KOPEKTHOTO 3B’ sI3yBaHHs IIOKa3HUKIB 31 3BITHUMHU J1a-
TarnoifHTaMu. 3a UUX YMOB IrHOPYBaHHS TOBAPO3HABYMX MOKa3HHKIB abo 1x
MOJIAHHSI 11032 €JIMHOIO JIOTIKOK 3BITHOCTI CTBOPIOE PU3UKHU (opmMaizaiii
HediHaHCOBOT 3BITHOCTI Ta 3HWXKYE il aHAJITUYHY LIHHICTh AJIsl IHBECTOPIB,
PETyJIATOPIB 1 CLIOXKKBAYIB.

Ornsin HaykoBuX Tpanp y tionwai ESRS 1 HediHaHcoBOT 3BiTHOCTI
JIEMOHCTPYE, 1110 JIOMIHAHTHI MiJIX0IH 374e0UIBIIOro (OKYCyIOThCS Ha KOM-
IUTA€HCI, OMIHII TTOABIHHOI CYTTEBOCTI Ta OpraHi3aIlii KOHTYPIB IaHUX, OJ-
Hak He MepexoJITh O MPOJIYKTOBOTO PiBHA METPHK 1 HE (OPMYIOTH cHCTe-
MHOTO MeXaHi3My TpaHcdopMmallii ToBapo3HaBYMX BUMIpPIOBAHb y CTaHap-
Tu30BaHi mokasHuku ESRS. YHacmiok mporo ToBapoO3HABYUIA MOTEHINia
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(OIiHIOBaHHS CHOXHBYUX BIACTUBOCTEH, OE3MEYHOCTI, BIMOBIIHOCTI HOP-
MaM, CTaOUIBHOCTI SIKOCTI) 3aJIMIIAEThCS HENOCTATHHO BUKOPHCTAHUM SIK
JDKEpEIo TOKa30BO1 0a3M €KOJIOTTYHMX 1 COLiaNbHUX PO3KPUTTIB. AKIEHTO-
BaHO, 10 MPOJYKTOOPIEHTOBAHI IMOKa3HUKH MAalOTh «BOYIOBYBAaTUCS» Y Ti
yactuar ESRS-3BITHOCTI, Je MiANpUEMCTBO MOKA3ye: sIK MPOAYKT i MPOIie-
CH HOTO CTBOPEHHS BIIMBAIOTH Ha JIFOJICH Ta JOBKIIIA; K I aCHEKTH TPaH-
CIIOIOTBCS B PU3MKHU Ta MOXKIIMBOCTI JUISl CAaMOTO MiJNPHEMCTBA; SK yIIPaB-
JHCHKI pillIeHHS 3MIHIOIOTH PiBEHB IMX BIUTUBIB 1 pU3UKIB.

KonnenTyanpHAN MinxiA iHTErpalii TOBapO3HABYMX ITOKA3HUKIB Y
He(iHAHCOBY 3BITHICTh 0a3yeThbCs Ha MEpexomi Bif GopMyH «cepTH]iko-
BaHO» JI0 CHCTEMH BHMIPIOBAaHHX 1 BepHU(piKOBAHUX 1HIUKATOPIB, IKi MOXKHA
arperyBarty, IIOpiBHIOBaTH MK IepioJlaMy Ta MiATBEPKYBaTU JOKyMEHTa-
nbHO. [IpH 1IbOMY NPIOPUTETHICTH Y JOKAa30BOCTI MalOTh MOKa3HUKH 0Oe3-
MEeYHOCTI TPOAYKIIii, BIAMOBIIHOCTI CTaHJApPTaM 1 MPOCTEKYBAHOCTI, TOI
SIK TTOKa3HUKH (Pi3MKO-XIMIYHOT SIKOCTI Ta CTaOUILHOCTI BUPOOHUITBA MOT-
PeOYIOTh Y3roKSHHUX MPAaBHIII IIOPIBHIOBAHOCTI.

[MpakTryHa peanizauis Takoro maxo[y rnepeadayae IMOCIiIOBHE BHU-
OyZIOBYBaHHS «KEPOBAHOTO JIAHIIOTa» TpaHc(hOpMallil TOBapO3HABUMX Ja-
HuX y 3BiTHI gatamoiHTH ESRS. Tlo9aTkOBUM KPOKOM BH3HAYAETHCS MEPH-
METp 1 CYyTTEBICTH MPOAYKTOBHUX TEM: BiIOip acCIeKTiB IKOCTI Ta Oe3medHoc-
Ti, [0 MalOTh OYTH BKJIFOYCHI B HE(iHAHCOBY 3BITHICTH HA OCHOBI MaTPHIb
PH3HKIB IPOAYKTY, AaHUX HPO IHIUICHTH, BIIKIMKAHHSI, IPETEH3Ii CIIOXKHU-
BayiB i PeryJSITOPHUX BUMOT, i3 (hiKcalli€lo KPUTEPiiB BKIIOYCHHS Yepes3 JIo-
TriKy IOJBIHHOT CyTTEBOCTI.

HacrymHuii Kpok — MaryBaHHs BiliOpaHUX MMOKa3HUKIB HA CTPYKTY-
Py €KOJIOTiUHKX 1 colianbHuX po3kputTiB ESRS: BcTaHOBNIEHHS JOriuHOTO
3B 13Ky MK BHYTPIIIHIMH MOKa3HUKAMHU SKOCTI/O€3MEYHOCTI Ta BUMOTaMHU
CTaHAApPTIB MIONO PO3KPUTTS BIUIMBIB, PH3HKIB 1 YNPABIIHCHKHUX MPAKTHK.
BaxnnBoro yMOBOIO TaKkOro MallyBaHHsS € BU3HAYCHHS PIBHS arperyBaHHS
Ta (DOPMYBaHHS PEECTPY MPOLYKTOBO-OPIEHTOBAHWX IATAIOMHTIB, IO 3a-
Oe3reuye MpOCTEeKYBaHICTh KOKHOTO PO3KPHUTTS 0 HEPBUHHOTO JDKepena i
MTiABHIIY€ aHATITHIHY PO30PiCTh 3BITHOCTI.

KirouoBuii 3MicTOBHI pe3ysbTaT cHUCTEMaTH3alii IOJISTae B TOMY,
110 3HaYHA YaCTHHA TOBAPO3HABUMX 1HIMKATOPIB MOXKE BiAMOBIAAaTH KpHUTeE-
pisiM CYTTEBOCTI, MOPiBHIOBAHOCTI Ta BEpH(IKOBAHOCTI 32 YMOBH LiJIeCIIPsI-
MOBAHOTO BiOopy, yHiikamii Ta arperyBanns. BiamosinHo, y HedinaHnco-
Bilf 3BITHOCTI 3 ABIISETHCSA MOXKIIMBICTD MOKA3aTH HE JIKIIE (aKT HASBHOCTI
MIPOIIeTyp AKOCTI/0e3MedHO T, a i IX BUMIpPIOBaHMUH CTaH, IWHAMIKY, JJOKa-
30BY 0a3y Ta ympaBIiHCBbKi HACTIAKK — TOOTO MOB’S3aTH TEXHIUHI MapameT-
PH TIPOIYKTY 3 BIUTMBAMHM Ha JFOAEH 1 JOBKULIS, PU3UKAMHU JUTS i IIPUEMC-
TBA TA MPUHHATUMH PiLISHHSIMH.
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3anpornoHOBaHUi MiAXiJl OPIEHTYE MiANPUEMCTBA HAa CTaHIApTH3a-
LiI0 CTPYKTYPH JaHuX i BUOYJJOBY JJ0Ka30BoOi Oa3u yepes 3B’ s3yBaHHs MOKa-
3HUKIB 13 IEPBUHHUMH JOKYMEHTAaMH KOHTPOJIIO SIKOCTI Ta O€3MEeYHOCTI, 1110
OJHOYACHO IICHIIIOE BepU(iKalilo Ta 3MEHIIYE PU3HK «(POPMaILHOTO»
3BiTyBaHHs. OuikyBaHUH e(eKT y NPUKIQJAHOMY BHUMIpi HOJATAE Y IIi/ABU-
IIeHHI iH(OpMAaTUBHOCTI He(iHAHCOBOI 3BITHOCTI, 3MIIHEHHI JT0Ka30BOi Oa-
3 €KOJIOTIYHHX 1 COIiaIbHUX PO3KPHUTTIB Ta 3pOCTaHHI TOBIPH KIFOUOBHX
CTEHKXOJAEPIB 10 JaHUX PO SKICTH 1 OE3MEUHICTh MPOIYKIIii.

[Momanpmmii pO3BUTOK TEMAaTHKH JOLUIBHO CIPSIMOBYBAaTH HAa EMIIi-
PpHUYHY TIepEeBipKy 3allpOTIOHOBAHOTO ITiIX0AY Ha MPUKIAL MiAPHEMCTB Pi-
3HHAX Taiy3ei, po3poOJCHHS THUIOBMX HAOOPIiB MOKA3HUKIB ST OKPEMHX
TOBAapHUX TPYI 1 X 3iCTaBJICHHS 3 KOHKPETHUMHU PO3KPUTTSIMHU €KOJIOTI4HO-
ro Ta couiansHoro GiokiB ESRS, a takox Ha nudposizaliito ToBapo3HaBYHX
JIaHUX Y CTPYKTYpoBaHuX (opmarax Juisi 3a0e3NeueHHs] IPOCTEeKYBAHOCTI,
aBTOMaTH30BaHOI BepHudikalii Ta Mi>X(PIpMOBOi MOPIBHIOBAHOCTI HediHAH-
COBHUX NOKa3HHKIB.
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AHAJII3 KOHCTPYKIIII CYYACHUX MOJIEJEN MOXKEXHUX
ABTONIIIMMAYIB

KosaJsienko P.I.
Hayionanvnuii ynieepcumem yuginonozo 3axucmy Yxkpainu

BinmpmicTe mMOXeX, SKi BUHHKAIOTh B HACEIIEHMX IyHKTaX Tparuisi-
IOTHCS B )KHUTJIOBUX OyAnHKaX. BomHOYac 0HUM i3 OCHOBHHUX 3aBIaHb, SKi
BHKOHYIOTh HOKEKHO-PATYBAIBHI MIAPO3IIIH 10 IPUOYTTIO 0 MicHi BH-
KITUKY € TIPOBEICHHS eBaKyallii o/iei 3 nux OynuHKiB. B yMoBax moskexi,
KON LIIIXHM €BaKyalil € 3aAUMIICHHMH 0 LOTO IMPOLECY 3alydacThbCs
MPOTHUIOXKEKHA TEXHIKA JUIA MiifiMaHHs Ha 3a3HaueHy BuCOTYy. OnHUM i3
BUJIB BKa3aHOI TEXHIKM € TOXKEKHI aBTOmififiMadi. SIKIO MOpPiBHIOBATH
OCOOJMBOCTI 1X 3aCTOCYBaHHS 3 MOKEKHUMHU aBTOApPaOWHAMH, 5K HEIOJIK,
MOYKHa BIIMITHUTH Te, [0 BOHU HE JO3BOJISIOTH BUKOHYBaTH Oe3nepeOiitHy
eBakyailiro noreprinux. [1ix 4ac 3acTOCYBaHHS MOXKEKHUX aBTOIITiiMaYiB
JUIsL TIPOBEJICHHST eBaKyallii HeoOXiTHO CIiepIly MiAHATH JIOJIbKY Ha MEBHY
BHCOTY (MiOBIKOHHSA, OaKOHY, HaXy OYIOMHKY), a IOTiM JIOAWHA MMOBHHHA
MIEPEMICTHTHUCS JI0 JIFOJBKY 1 1ami HeoOXiTHO OIyCTHUTH 11 Ha 3emitio. Ha Bu-
KOHaHHS LUX Jiil 3aTpadaeTbcsi NOCTaTHBO 0arato 4acy, TOMy BUPOOHHKH
MIPOTHIIOKEKHOT TEXHIKHM MOOIHM3Y KOJIH MOXKEKHOTO aBTOIMiAiiiMa4a MOH-
TYIOTh BUCYBHY apabuny (puc. 1) [1].

’
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7
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7

7

7
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Puc. 1. [ToxxexHUH TEIECKOMIYHUI aBTOMIiiiMad BHPOOHHUIITBA KOMITaHIT
«Rosenbauer [1]

3 oxHOTO OOKY Take TeXHIUHE PIlICHHS J03BOJISIE POSIIUPUTH (YHK-
iOHAJIbHI MOKJIMBOCTI TIOXKEKHOTO aBTOMifiiiMada, a 3 iHIIOTO 30iJIbIIye
1oro rabapuTu Ta Macy, 0 0OMeXye HOro 3aCTOCYBaHHS B YMOBaXx IIijib-
HO1 3a0yI0BH.
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CyuacHi MOJETI MOKEKHHUX aBTOIMIAiMaYiB MAIOTh JOCTATHBO IIH-
POKMIA  TEpeliK  TMOXKEKHO-TEXHIYHOIO  OCHAIICHHS Ta  aBapiiHO-
PATYBaJIBHOTO IHCTPYMEHTY, IO IO3BOJIIE BHKOHYBAaTH Pi3HI 3aBJaHHS
ocoboBoMy ckiany. [lo uux 3aBAaHb MOYKHA BiJIHECTH PO30OHMpaHHS Pi3HHX
KOHCTPYKIIiH, poOOTy B HENMPUAATHOMY IUIS IMXAHHS CEPEJOBHUINI Ta Ha-
JaHHS JOMEIUYHOI JOTTOMOTH TOTEPIILINM.

[HIIOrO TeHMEHIIi€0 B KOHCTPYKIIi CyYacHHX MOJENEH MOKEKHHUX
aBTOMiAiiMaviB € 0OJaTHAHHS iX €MHOCTSMH JJIsI 30€piraHHs BOTHETACHUX
PEYOBHH Ta HACOCHMMH YCTAaHOBKAMH IS iX ITOJABaHHS IIiJ{ THCKOM IO
ocepenKy moxexi (puc. 2).

Puc. 2. TToxexuuii Teneckomiyanii apromigiiMaud DG54/M 1

TlokeXHUH TEJECKONMIYHMM aBTOIMiMMaY, SKWH HaBeIeHUH Ha
puc. 1 obnamHaHuii UCTEPHOIO Al Boau eMHicTIO 3400 1, miHOOaKOM Ha
2000 11 Ta HACOCHOIO YCTAHOBKOIO, sika 3a0e31euy€e HOMIHAJIBHY 110/1a4y BO-
raeracHux peuoBuH 70 Ji/c mix tuckom 16 Gap. Taki BUCOKI XapaKTepUCTH-
KM MaloTh BJIMB 1 Ha rabapuTHI PO3MIpH LOTO CIIENiaIbHOIO aBTOMOOLIS,
110 TaKOX 3HAYHO OOMEXye€ H0ro 3aCTOCYBaHH 33 IIEBHUX YMOB.

TakuM 4uHOM, OUNBIIICTE MOJENIEH MOXKEKHUX aBTOIIIiiMadiB, SKi
BHTOTOBJISIOTHCS 3aKOPJOHHUMH BUPOOHUKAMH € TEIeCKONMIYHUME. B KOH-
CTPYKIII 0aratb0X MOJENeH MPOCITiIKOBYEThCS HaMaraHHs BHPOOHHKIB 0
MaKCHMAaIIbHOTO PO3IIMPEHHS iX (YHKIIOHATBHUX MOXKIUBOCTEeH. Lle Bim-
Ba€ Ha 30UTBIICHHS TabapUTHHUX PO3MIPIB MOXKEKHUX aBTOIMITiMadiB Ta
moBHOT Macu. Yepes 1e 3HAaYHO 0OMEKY€ETHCS 3ACTOCYBAaHHS MOXKEIKHIX aB-
TOMiIiiMaYiB B HACEJICHUX ITyHKTAaX, SKi MAIOTh IMIUIBHY 3a0ymoBy. Bimmo-
BiIHO PO3pOOHWKAM IMOKEKHUX aBTOMIIiHMaviB HEOOXiTHO HE B OCTAHHIO
4epry BpaxOBYBaTH iX MalOyTHI YMOBH 3aCTOCYBaHHSI.

JlitepaTtypa:
1. From 32 to 62 meters: the Rosenbauer aerial platform portfolio. URL:
https://www.rosenbauer.com/en/products/vehicles/aerials/aerial-platform
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BIIPOBA’KEHHSI KOMILJIEKCHOI CACTEMM YIIPABJITHHS
SKICTIO TA CTAHAAPTU3AILIL HA 3AJIIBHUYHOMY
TPAHCIIOPTI B YMOBAX €BPOIHTEIPAILII

Komapoga I'.JL., JIo6oiiko M.O., Koetyn O.B., Yerumenxo .M.
Yxpaincoxuil deporcasnuil ynieepcumem 3aniznuuHo2o mpancnopmy, Xapxie

IIpomecn Tio06amizamii HaAyKOBO-OCBITHHOTO IIPOCTOPY Ta MOTIIHO-
JICHHA €KOHOMIUHO{ iHTerpamii YKpaiHu 10 €BpONeHChKOI CIIIPHOTH CTaB-
JIATH TepeNl 3aTi3HUYHOIO Taly33[0 CTpaTeriyHe 3aBAaHHs MO0 JOKOPIHHOT
PpeBi3ii METOMONOTIYHNX MiAXOAIB IO TEXHIYHOTO PeryjIioBaHHA. B ymoBax
rapMoHi3alil HallloHaJbHOI TPAHCHOPTHOI MEpeXi i3 3arajabHOEBPOIEHCh-
KOIO 3aJTiI3HHYHOI0 CHCTEMOIO KIIFOYOBUM IPIOPUTETOM CTA€E TIOJOTAHHS HO-
pMmaTtuBHUX Oap'epiB. lle moTpedye CHCTEMHOro Mepexoay Bia 3acTapiioi
MOJIeJIi TTACMBHOTO TEXHIYHOTO KOHTPOJIIO JIO NPOAKTHBHOTO YIPABIiHHS
SKICTIO, IO IPYHTYETbCS Ha MDKHapOJHHMX CTaHIApTaX, pH3HK-
OpIEHTOBAaHOMY MHMCIICHHI Ta IHHOBAaLiWHUX METOAaX MOHITOPUHTY KUTTE-
BOTO IUKJTY CKJIAIHHUX TEXHIYHHUX cucTeM [1].

@DyHIaMEHTaIbHOI0 OCHOBOIO P030yI0BH CydJacHOi CHCTEMHU YIpaB-
JHHA € IMIUIEeMeHTAaIis Tairy3eBoro crannapty ISO/TS 22163. Haykoa Ho-
BH3HA I[HOTO MiAXO0/Y IMOJISATAE y 3MIlCHHI aKIIEHTIB Ha iHTETPOBaHE YIIpaB-
JiHHS Oi3HEeC-TIpoIlecaMy Ta JIAHIIOTaMy TocTadaHHA. Ha BimMiHy Bim yHi-
BEPCAIbHUX CHCTEM MEHEIKMEHTY, IIed CTaHIapT BIPOBAIKYE MKOPCTKI
BUMOTHU JI0 napamerpiB RAMS (HaniiiHiCTh, TOTOBHICTh, PEMOHTONPHIAT-
HicTh, Oe3neka) Ta aHanizy LCC (BapTicTh KUTTEBOTO LUKIY). Takuid mi-
X1]1 103BOJISIE HE JIMIIE MiHIMI3yBaTH PU3UKH BUHUKHEHHS PalTOBUX BiJIMOB
y 0po3i, a i 3a0e3MeunTn BUCOKY EKOHOMIYHY e(DEeKTHBHICTh €KCILTyaTalil
PYXOMOTO CKJIaly TIPOTSITOM yChOTO TE€pMiHy HOro ciry:xOu. Baknueum ac-
IIEKTOM TYT BUCTYTIA€ YIPaBIiHHI KOHQITYpaIli€lo Ta 3MiHaMH, [0 TapaH-
Ty€ IUTICHICT TEXHIYHOI JOKYMEHTAMIi Ta BIAIOBIAHICTE BUPOOY BCTAHOB-
JICHMM BUMoTaM Oe3IeKH Ha BCiX eTalax — Bif MPOEKTYBAaHHS A0 yTHIIi3amii
[2].

BaxmmBor0 HayKOBO-TEXHIYHOIO MPOOIIEMOI0 B KOHTEKCTI €BPOIHTE-
Tparii 3aMIIAEThCs 3a0e3IeUeHHS IHTepOIepadelbHOCTI — 3IaTHOCTI 3ai-
3HAYHOI CHCTEMHM TapaHTyBaTH Oe3NMeYHHH Ta Oe3mepepBHUI pyX MOI3IiB
4yepe3 IepikaBHI KOPAOHHU 0e3 TeXHIYHWX 3YMUHOK IS 3MiHW 0OJaTHaHHS.
Peanizamis 1iei koHuemnii morpedye BnpoBapkeHHsT TexHiUHMX crenudi-
Kaniil inTeponepabdensrocti (TSI), SKi AeTanbHO PErlaMeHTyIOTh IapameT-
PH KJIFOYOBHX MIICUCTEM: 1H(QPACTPYKTYpH, €HEpro3adbe3neyeH s, a TaKoX
cUCTeM KOHTPOJIIO Ta yIpaBiiHHs. HayKoBuii MOLIYK y IbOMY HAMpsiMi Ma€e
OyTu CrpsIMOBaHUH Ha PO3POOKY TEXHIYHUX DillleHb, 3JaTHUX aJanTyBaTH
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eBporeiicbki BUMorH 1o crierdikn Mepexi komii 1520 mm. 3okpema, Kpu-
TUYHE 3HAYEHHS Ma€ BIPOBAKCHHS €BPONEHWCHKOI CUCTEMH YIPaBIIHHS
3ai3HnYHUM pyxoM (ERTMYS), sika yHidikye npoTokonu 3B'I3Ky Mix Oop-
TOBHM KOMII'FOTEPOM JIOKOMOTHBA Ta KOJIIHHUMH MPUCTPOSIMH, 3abe3reuy-
I0YM aBTOMATHU3alil0 KOHTPOJIIO IIBUAKOCTI Ta JTOTPUMAaHHS rpadiky pyxy
[3].

[HHOBAMIHAI BEKTOp PO3BUTKY SKOCTI HEPO3PUBHO IIOB’SI3aHHUU i3
udpoBo0 TpaHCPOPMAIIIEIO TPOIETYP OIIHKH BiAIIOBIAHOCTI Ta EKCILTya-
TariiiHoro Harmaay. Konnenmis «Smart Railway» nepenbauae akTuBHE BH-
KOPHUCTaHHS MPEIUKTHBHOI aHANITUKU Ta CTBOPEHHS «UH(POBUX IBiitHH-
kiB» (Digital Twins). 3acTocyBaHHs TexHOJOTiH Benukux maxHux (Big Data)
Ta npomucioBoro intepHery peueit (IloT) mo3Bossie BiAiATH Bil JKOPCTKUX
rpadikiB MJIAaHOBO-MONIEPEIKYBAILHUX PEMOHTIB Ha KOPUCTh CTaHJapTH3a-
uii mponeciB 00CiayroByBaHHsI 32 (pakKTHUYHHM TEXHIYHHM cTaHoM. lle He
JIMIIE 3HIKYE BUTPATH Ha YTPUMAaHHs aKTHBIB, a i paJUKaJIbHO IiJIBUILYE
TOYHICTh MOHITOPHHTY, O3BOJISIIOYM BIIPOBAPKYBaTH aBTOMATH30BaHi CHC-
TeMH cepTH(iKallil B peKHMi peanbHOro yacy. TakuM 4WHOM, SKICTh CTae
KEpPOBaHUM AWHAMIYHUM IApaMeTpoM, I0 0a3yeThcs Ha O0'€KTUBHHX Ja-
HUX JTaTYMKIB, a HE HA CTATUCTUYHHX yCEpEOHEHHAX [4].

[pormec ceprudikarii Ha TpaHCTIOPTI B yMOBax rirodainizamii BuMarae
TIOBHOI MIPO30POCTi Ta MIXXKHAPOIHOTO BHU3HAHHS PE3YJIbTATIB HAlllOHAIBHUX
BumpoOyBanb. e mepenbdavae akpenuTamito BITYH3HIHAX BUIPOOYBATBHIX
LEHTPIB 32 MDKHAPOJAHUMHU CTaHAAPTaMH Ta X IOCTYIOBY 1HTETpAIiiO B €B-
poreiiceKy cucteMmy opraniB ouiHku BignosinHocTi (Notified Bodies). Ta-
KUH MiIX1Jl yCyBae TEXHI4HI Ta aiMiHICTpaTHBHI Oap’epu Ui YKpaiHCbKHX
BUPOOHHMKIB, BIJIKPUBAIOYM JIOCTYI A0 IJ00anbHUX pUHKIB. CHHEpris Mix
aKaJeMIYHUMHU JOCIIDKCHHSIMH, OCBITHIMH MpOTrpaMaMu Ta BHPOOHUUYOIO
MPaKTHKOIO € €JJMHOIO 3aIIOPYKOI0 CTBOPEHHSI CTIHKOI TPaHCIIOPTHOI cUCTe-
MH, Jie KO)KeH BY30Il BiIIOBiga€ MpUHIUNAM (QYHKIIOHATBHOI Oe3lekn Ta
€KOJIOTIYHOI CyMiCHOCTI.

[MincymMoByIOUM TIPOBEJCHE IOCTIKCHHS, CIIJl IMiJKPECIUTH, II0
BIIPOBAPKCHHSI KOMIUIEKCHOT CHCTEMH YIIPABIIIHHS SIKICTIO Ta CTaHJapTH3a-
Iii € crparerivHuM (QyHIAMEHTOM IS TpaHChopMaIlii 3aTi3HHYHOTO TPaH-
cnopry YKpaiHU B OpraHidHy 4acTHHY €IMHOTO €BPONEHCHKOTO MPOCTOPY.
Iepexin va MikHapoaHi cranmaptu cepii «Railway applications» Ta BuMO-
ru TSI no3Bossie chopMyBaTH MPO30PE CEPENOBUIIIE IS 3aTyUeHHs iHBEC-
TUIIH, e SKICTh MPOAYKIIl MiATBEPIKYETbCA 00’ €KTHBHUMH METPHUKAMHU
HaiHHOCTI.

[lepcrieKTHBY MOAANBIINX PO3POOOK JIeXKATh y IJIOMIMHI MOBHOI i-
JDKATA3aIii cepTUdIKaifHUX MPOLEAyp Ta CTBOPEHHI 3arajlbHOHAI[IOHA-
JIbHOT MIaTOPMHU JAaHMX NMPO CTaH 3aJi3HMYHUX akTBiB. lle 103BOIHMTH
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VYkpaiHi He JuIIe IHTEerpyBaTucs B ICHYIOY1 JIOTICTHYHI JIAHIIIOTH, a ¥ CTaTH
aKTHBHHM yYaCHUKOM ()OPMYyBaHHsS HOBHX INIOOAILHUX CTaHIApTiB y cdepi
PO3YMHOTO Ta 0E3NEeYHOro TpaHCHOpTy. TUIBKM 4epe3 rapMoHiiHe Moen-
HaHHS CyBOPHUX MDKHApOJHHX PETJIAMEHTIB i3 THyYKUMH IHHOBaLliHHUMH
IT-pilueHHAMH MOXJIWBO 3a0€3MEYUTH CTAJIMH PO3BHTOK Ta KOHKYPEHTO-
CIIPOMOXHICTB 3aJII3HUIYHO]I Trary3i B TOBTOCTPOKOBI ITepCIIEKTHBI.
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IHCTPYMEHTAPII NPOITHO3YBAHHSA MOBLILHOCTI
MEIIKAHIIIB Y MACIHITABAX MICBKHAX ATJIOMEPAIIA

Jlazapenko B.Jl., Mopo3 O.B.
Kpemenuyyvruii nayionanonui ynisepcumem imeni Muxatina Ocmpozpao-
CbK020

[lepemimeHHsT HaceICHHS € KIFOUOBOIO CKIIAJI0BOIO (PYHKITIOHYBaH-
Hs1 Oyb-SKOi TpaHCTIOPTHOI cucTeMu. i epeKTUBHOTO TUTAHYBAaHHS MiCh-
KOTO TPaHCTIOPTY, IPOEKTYBaHHS HOBHX MaricTpaneil Ta onTuMizalii Map-
IpyTHOI Mepeki HEOOXITHO 3IIMCHIOBATH TOYHE IMPOTHO3YBaHHS OOCSITIB,
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HATPSMKIB Ta YaCOBUX XapaKTEPHCTHUK MOI3A0K HaceleHHs. [lepeBaru i He-
JOJIKHY JAaHUX METO.IB 3BeleHl B Ta0m. 1.

Taomuus 1
MeTo i1 NPOTHO3YBaHHS IIEpEMillleHb HaceIeHHS
Meron IlepeBaru Henomiku
CraructuuHuit JoctynHicts nanux, | Moxxe He BpaxoBy-

MMpOoCTOTAa 3aCTOCY-
BaHHJ

BaTH Cy4YacHi TCH-
IeHIii MOOUIBHOCTI

I'paBiTaniiina Moxiensb

Jo6pe ommucye Mix-
palioHHI TOTOKH

[otpebye kamiodpy-
BaHHA KOeQilli€HTIB

MaTtpuus KopecnoHze-
HIH

To4HICTE IPOTHO3Y
Ha OCHOBI peaJIbHUX
JAHUX

Bucoxka BapricTh
OIUTYBaHb

ImiTaniitae Moaemro-
BaHHS

MopemroBaHHs
CKJIaTHUX CIICHApiiB

Bucoki BuMoru 1o
MPOTPaMHOTO 3a-
Oe3IneueHHs

MamuHHe HaBYaHHS

Buxopucranns Big
Data, Bucoka To4-
HICTb

HeoOxinHicTh Be-
JIMKAX MacCHUBIB Ja-
HUX

Jnst 1px nineil BUKOPUCTOBYIOThCS PI3HOMAaHITHI METOIU TIPOTHO3Y-
BaHHS MOOUTBLHOCTI, KOXKEH 13 SIKMX Mae crerudigHi 0coO0NIMBOCTI, IepeBaru
Ta cepu 3acrocyBaHHs. Hikue HaBeleHO OCHOBHI MIIXO/H, IO 3aCTOCO-
BYIOTBCS y CyYacHil TPAHCTIOPTHIH aHAIITHII:
1. Cmamucmuuni memoOu — BUKOPUCTaHHS JeMorpadiYHUX MOKa-
3HHKIB, IEPENUCIB HACEICHHS, ONMUTYBAHb 100 HOT3/I0K.
2. I'pasimayiuni mooeni — KUTBKICTh MOI3A0K MK paiioHaAMH TIPO-
K(RP,)
MOpIIiifHa HACEJNIEHHIO Ta 0OEPHEHO MPOTOpIiifHa BiICTaHi: v

T . . . . . . P P .
e Y — KimbKiCTh MOI30K MiX palioHamu i Taj, |, ! — yncensHicTh Ha-

CeJIeHHS B paifoHax, d” — Bincrans Mix Humu, K — koedimient npomop-
1iitHOCTI.

3. Mooeni mampuyi xopecnonoenyiti — HOPMYyIOTh TPAaHCIIOPTHI
cXeMH Ha ocHOBI onuTyBaHb Ta GPS-mannx.

4. Imimayiine mooemosanns (PTV VISUM, MATSIim) — nporuos
MOI3[J0K Y BETUKHX MICTaxX 3 ypaxyBaHHSIM BUIB TPAHCIOPTY.

5. Memoou mawunnozo nasuanHa — aHaniz Big Data (MoOi1bHI

omnepatopu, GPS-HaBiraropu, TpaHCHOPTHI KapTH).
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BucHoBKku. HpOFHO3yBaHHH r[epeMimeHL HaACCJICHHA € CJICMCHTOM

PO3BUTKY TPaHCIIOPTHOI CHCTEMH Ta MICBbKOI iH(ppacTpykTypu. HaiiOimbim
e(eKTUBHUMH € IHTErpoBaHi MiIXO/AH, 110 ITOE€JHYIOTh CTaTUCTUYHUN aHa-
i3, MO/IeNoBaHHs Ta TexHouorii Big Data. Bukopucranns pesynbraTis Ta-
KHX IMPOTHO3IB JI03BOJISIE MIJABUIINTH €()EKTUBHICTh TPAHCHOPTHHUX BHUTpPAT
Ta piBeHb MOOUTLHOCT] HACENICHHS.

o

10.

11.

12.
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YJIOCKOHAJIEHHSI TEXHOJIOTTi B3AEMO/I 3AJIIBHUYHUX
CTAHII IPUMUKAHHS 3 NI’ I3HUMH KOJIISIMHA
MIANPUEMCTB Y CHCTEMI IOBAI'OHHUX BAHTAKHUX
MEPEBE3EHbD

Jomotbko J1.B., Kyapsimos /I.B.
Yxpaincokuii oeparcasnuil ynisepcumem 3anisHUYHO20 MPAHCHOPINY

BanTaxkHi 3ami3HWYHI TepeBe3eHHS € 0a30BOIO  CKIIAIOBOIO
TPAHCIOPTHO-JIOTICTUYHOTO 3a0e3ICUeHHS IPOMHUCIIOBOCTI Ta arpapHOTro
CEKTOPY €KOHOMIKH. Y CTPYKTypi ITOBarOHHUX IIEpPEeBE3CHb OCOOIHBE MicIie
3aiiMaloTh MiJA’i3HI KOl MiANPUEMCTB, Ha SIKMX BUKOHYIOTHCS OCHOBHI
omeparii 3 HaBaHTaKEHHS, BUBAHTA)XEHHSI Ta BHYTPIIIHBOTO TEPEMIillleHHs
BaroHiB. Y 30HI B3aeMojii CTaHLiil NPUMHUKAaHHS 3 MiJA i3HUMH KOJISIMU
dopmyethest 1o 40% yvacy 000poTy BaroHa, 1o 0e3mocepeHbO BILIMBAE HA
e(eKTUBHICTH MIEPEBI3ZHOTO MPOILIECY.

CywyacHi  ymMoBM  (yHKUIOHYBaHHS  TpPAHCIOPTHOI  Traiysi
XapaKTepU3yIOThCS 3POCTAaHHAM BHMOT JIO PUTMIYHOCTI, HaaidHOCTI Ta
0e3leKkn BaHTAKHUX IIEPEBE3CHb. 3a IMX YMOB TPANHUMiWHI MiIXOAH IO
opraHizamii B3aeMogii CTaHNIA 1 WA’ I3HAX KON, MmO Oa3yrThCs
MIEPEBaYKHO HA OIIEPATUBHUX AWCIIETYCPCHKUX PILICHHSX, HE 320€3MeUyI0Th
HEOOXiTHOTO PiBHS €(PEKTHUBHOCTI MPOIIECIB.

AKTyaJbHICTh  YJIOCKOHAJCHHS TEXHOJIOTII B3aeMOIIi  CTaHIiH
NPUMHKAHHS 3 MiJ i3HUMU KOJISIMH MIIOPUEMCTB 3yMOBJICHA THM, IIO
OCHOBHI  eKCIUTyaTalliiiHi BTpaTW MNpH IIOBarOHHHX IEPEBE3CHHIX
BHHHKAIOTh CaMe y 30HI BUKOHAHHsS MaHEBPOBHUX 1 BAHTAXKHMX omepariil. 3a
pe3yibTaTaMi JOCHIKeHb BCTaHOBJICHO, 1m0 moHanx 90 % BaHTaXHUX
orepariii BUKOHYETbCSI Ha IIiJ’3HUX KOJIsIX, NPU LIbOMY 4ac IepeOyBaHHs
BaroHiB y 30HI HE3araJlbHOTO KOPUCTYBAaHHS Ma€ TEHJICHIIIO JI0 3pOCTAHHS
[2].

HepurmiuHicTh moOmauyi Ta 3a0WpaHHA BaroHiB, HEIOCTATHA
Y3rO/UKEHICTh 3 BHPOOHWYMMH UWKIAMH IIJIPUEMCTB, OOMEXKEHICThH
MaHEBPOBHX pECYpCiB 1 BiACYTHICTh (hOpMalli3oBaHUX pETJIAMCHTIB
B3a€EMOJIIi NPHU3BOAATH [0 HAKOIHMYCHHS PYXOMOTO CKJaay, MOBTOPHHUX
MaHEBPOBHX MEpecyBaHb 1 3POCTaHHS HENPOAYKTHBHHX IPOCTOIB.
[NopymieHHsT TepMiHiB 00CIYyrOBYBaHHS MiA i3HUX KONIH CYTIPOBOIIKYETHCS
(iHAHCOBO-TIPAaBOBIMH PU3HUKAMH, NIOB’I3aHUMH 31 MTPahHUMH CaHKIIIMU
Ta TPETeH31iHOI0 po0OoTOI0, IO 30iJBIIyEe TPAHCIOPTHY CKIAIOBY Yy
cobiBaprocti mpoaykiii [3].

VY cydJacHHMX IOCIHIPKEHHSX TiIKPECITIOEThCS, IO Mia i3HI KOmii €
KJIFOYOBHUM €JIEMEHTOM BHPOOHHYO-TPAHCIIOPTHHX JIOTICTHYHHX JIAHIIOTIB,
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a MiJIBHUIICHHS e()eKTUBHOCTI 1X (DYHKIIOHYBaHHS MOXKJIMBE JIUILE 32 YMOBHU
(dopmaizaliii Ta y3roJ)KCHHs TEXHOJIOTIYHHUX MPOIIECIB Y CUCTEMI «CTaHIIisA
MIPUMUKAHHS — IMiJ1’ 13Ha KOJIisl — MiJIPUEMCTBOY.

B3aemopito craHLil NPUMHUKaHHS 3 1111 13HOIO KOJIIEIO MMiIpPHEMCTBA
JIOLIIBHO PO3IJIIIATH SIK CKJIAAHUI TEXHOJIOTIYHHMU IpOIeC, M0 BKIIOYae
CYKYITHICTh TOCTIOBHHX Olepamiii 3 O4iKyBaHHS II0/adi, BHKOHAHHS
MaHEBPOBHX IIepeCyBaHb, IepeOyBaHHSI BaroHiB IIiJ BaHTAXHUMHU
omepamisMH Ta iX MOJAIbHOIOro 3abupaHHsA. [ KUIBKICHOI OLIHKH
e(eKTHBHOCTI Ii€l B3aeMOIil cyMapHHUH 4ac repeOyBaHHS BaroHa y 30HI
00cITyTOBYBaHHS MOKE OyTH IMOJAHUHA y BUTIIAII:

r =1 +7 +7, +7T +T,
8 o4 n M H 3 (1)

Je ~ °* —4gac O4iKyBaHHs [10/Jja4yl BaroHiB Ha CTAHIi NPUMHUKaHHS;
" — TPUBAJIICTh MMOJIA4i BarOHIB Ha MM i3HYy KO0,
M — yac BUKOHAHHS MaHEBPOBUX OIEpallil;

" —gac mepeOyBaHHS BaroHIB ITi[l BAHTA)XHUMH OTICPAITisIMI;

N N8N 8N

% —dac O4iKyBaHHS Ta BUKOHAHHS 3a0MpaHHs BaroHiB.

AHaii3 CTPYKTYpH LBOIO [OKa3HHKAa CBIYUTh, L0 HAWOUIbII
HECTAOUTbHUMH € CKJIaJOBi, MOB’s3aHI 3 OYIKyBaHHSIM 1 MaHEBPOBOIO
po6oToro. IX BenMUMHA BH3HAYAETHCA TEPEBAKHO OpraHizarifHUMM
YUMHHUKAaMH, a HE TEXHIYHHUMH mapamerpamu iHppacTpykrypu. Came mi
CKJIaI0Bl (OPMYIOTh OCHOBHMH pe3epB CKOpPOYEHHsS 00OpOTYy BaroHa 0e3
HEOOXiJHOCTI KaIliTaTbHUX BKIAJICHB Y IHPPACTPYKTYPY.

Cucrema «CTaHLisl NMPUMHUKAaHHSA — I i3Ha KOJIsSD» HAJEKHUTH JI0
kiacy ciuabodopmanizoBaHuX 00’€KTIB YIPaBIiHHSI, A SKUX XapaKTepHI
6araTopakTOpHICTb, HasBHICTH BHTIAIKOBUX BIUIHBIB i
OaraTokpuTepialibHICTh TPUHHATTS pimens [2, 4]. YV Takux ymoBax
e(pCKTHBHICTh YIPABIIHHS 3HAYHOIO MIpPOI0 3aJeXKHUTh BiJ pIBHA
BIIOPSAAKOBAHOCTI TEXHOJOTIYHUX MPOUEAYp 1 YITKOTO perjaMeHTYBaHHS
Iifl y9acHUKIB IEPEeBi3HOTO MPOIECY3 BHKOPUCTAHHAM iH(OpMamiiHUX
TexHOMOTI# [1].

Y IOCKOHANEHHS TEXHOJIOTii B3a€MOJil MPOMOHYETHCS 3MiHCHIOBATH
LUISIXOM BIPOB3/KEHHS Y3rOJDKEHOTO IUIAaHYBaHHS MOjAavi Ta 3a0upaHHs
BaroHiB, sIK€ BPaxOBY€E IPOIYCKHY CIIPOMOXKHICTh (DPOHTIB HaBAaHTAXKEHHS,
MOXIJIMBOCTI ~ MaHEBPOBOTO  T'OCHOAApCTBA Ta  BHPOOHWYI  LUKIN
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mignpuemcTB (puc. 1). Takuit miaxia BpaxoBye MPOIYCKHY CIPOMOXKHICTb
(pOHTIB HaBaHTa)XCHHS, MOJJIMBOCTI MaHEBPOBOTO TOCHOAApCTBA Ta
BUPOOHHUYI LIUKJIN MiIPUEMCTB.

NloNATOK PAaHYBAKKA

e ™,

Exan 1: Mpornoaysanma
FOTOBHOCTE NiAT3HOT KOATI

Eran 2; Gopuysanna
rpaciika nosas

Exan 3: YaromeHns 3
MBHEBDOBHMM PeCypCamH

Eran 4: HowiTopusr
BUKONaHHA

|
ETan 5: KopuryBanHa & i
peanshomy waci
|

/by sasepuienol

Tax
. /

Awania pesynsTarie 2061

Puc. 1. CTpyKTypHO-JIOTiCTHYHA CXeMa y3rOKCHOTO IJIaHyBaHHS
po6oTu 1in’i3H01 Koutii

JocnijpkeHHsT B3a€MOJIl COPTYBaIBHMX CTaHLIA 3 MiJ i3HUMHU
KOJIISIMH BEJIMKUX MiJANPUEMCTB MTOKa3yIOTh, 1110 3aCTOCYBAHHS JIOTICTUYHUX
i hopmaii3oBaHMX MIIXOMIB O YIPABIIHHS JO3BOJISIE 3MEHIINTH POCTOT
BaroHiB, CKOPOTHUTH KiIbKICTh MO3aIIAHOBHX MAaHEBPOBUX OIepariii i
MIBUIIATH PUTMIYHICTh POOOTH CTaHIil mpuMHUKaHHs [4].

BripoBapkeHHsT  3alPOIIOHOBAHOI TEXHOJIOTIT JO3BOJISE IOCSTTH
HACTYITHUX TTOKAa3HHUKIB: CKOPOYEHHs Yacy O4iKyBaHHS mojadi Ha 18-22%;
3MEHIIICHHS KIJTBKOCTI MaHEeBpOBHX ormepanid Ha 15%; migBumeHHs
pUTMIYHOCTI 00ciyroByBaHHs 10 92%.

3anponoHoBaHMUN MiAXig HE MOTpedye 3HAUYHMX iHPPACTPYKTypHHUX
3MiH 1 Moxe OyTH peasi3oBaHMHA y MeKax YHMHHOI TeXHOJIOTii poboth
CTaHNi{ MPUMHUKAHHA Ta Mix i3HUX Komid. OTpuMaHi pe3ynpTaTd JOIIEHO
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BUKOPHCTOBYBAaTH IIPH  PO3POOJICHHI  TEXHOJIOTIYHMX  PErjaMeHTIiB
o0CITyroByBaHHs IijJ i3HUX KOJIH MiANPHEMCTB, a TaKOX 5K METOIUYHY
OCHOBY JJIsl TIOJAIBIINX JOCHIPKEHb 3 YJIOCKOHAJEHHS OpraHizauii
BaHTA)XHUX 3aJI3HUYHUX [IEPEBE3EHb.
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J10 IUTAHHSI MOJEJIOBAHHSI CTPYMOINIPUMMAYIB
EJIEKTPUYHOI'O TPAHCIIOPTY

Mauitopa 1O.'cr.rp. 3TBT-21, 3a6im 1.2 cT.rp. IM-2412,
Ba6'sx M.}, Hexy:xa JI.2
Hayionanvnuii ynieepcumem Jlvsiecoxa nonimexmixa

2Vrpaincoruii 0epacasnuil yuisepcumem Hayku i MexHon0z2iil

[MigBumenas BUMoOr a0 Oesmeku [1, 2], eKoJIOTiYHOCTI Ta Marepia-
somicTikocTi [3, 4] Ta eHeproedexTuBHoCTI [3, 5, 6] BU3HAYA€E Cy4acHI TEH-
JICHIIIT PO3BUTKY TPAHCIIOPTHUX CHCTEM.

VY Mexax rino0aixpHOI TPaHCHOPTHOI MOJITHKY HPIOPUTET HAJAETHCS
BIIPOBA/KCHHIO EJICKTPU(PIKOBAHUX BHIIB TPAHCIOPTY SK albTEPHATUBU
TEXHIlli 3 ByTJICBOTHCBUMH BUKHIAMU.
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[Mpouec enexTpudikamii HaOyB KOMIIEKCHOTO XapaKTepy Ta OXOIl-
JIIOE HE JIMIIE 3ai3HUYHY rainy3b, KOMYHAJIbHHUHA €JICKTPUYHUI TPAHCIIOPT
aJie i cydacHUit aBTOMOOUIBHUI TPaHCIIOPT.

Po3po0Oka 1 BIpOBa/pPKEHHS BAHTAXXHHUX CICKTPHYHHX aBTOMOOLIIB
MPOBITHUMH aBTOBUPOOHHMKAMH CTBOPIOE TMEPEIyMOBH IS OINTHMIi3arlii
TPAHCIIOPTHOT JIOTICTUKHU Ta 3MEHIIICHHS eKCIUTyaTalliiHIUX BUTPAT.

KirtouoBum kputepieM epekTUBHOCTI (HYHKITIOHYBaHHS TPAHCIIOPT-
HUX CHCTEM TPaJHILIAHO 3aJHUIIAETHCS Oe3leKa pyXy, OJHAK y CY4YacHHX
yMOBaxX 3Ha4yHy yBary HpHUIUISIOTH €KOJOTIYHHM aclieKTaM Ta palfioHajb-
HOMY BHKOPHCTaHHIO eHepropecypcis [6 - 8].

Puc. 1. Crpymomnpuiimadi pi3HUX THIIIB pyXOMOT'O CKJIay
a — CJICKTPUYHI JJOKOMOTHBH; b — TpaMBaiiHi BArOHU; C — aBTOMOO1ITI

VYci i BUMOTH € aKTyalbHUMH SIK JUIS KIIACHYHHMX BHJIB €JICKTpUU-
HOTO TPAHCIOPTY 3aJi3HULE (pHC. 1, a), KOMYHaJIBHOTO €JIEKTPUYHOTO Tpa-
HCTIOPTY, Y TOMY YHCIi MIBUAKICHUX TpaMBallHUX BaroHiB (puc. 1, b), Tak i
JUIL Cy4acHHX aBTOMOOLUTRHHX eNleKTpugikoBaHux cucteMm (puc. 1, c) [9,
10].

CHiIbHOIO TEXHIYHOIO OCOOJMBICTIO 3a3HAYEHHX TPAHCHOPTHHX 3a-
c00iB € BUKOPHCTaHHS CTPYMONPHUIMAUiB Pi3HUX THIIIB [UIs Niepeiadi eyeK-
TPUYHOI eHeprii BiJl KOHTAKTHOT MEPEeXi /0 TArOBOro OOJIaJHaHHS TPaHC-
IIOPTHOTO 3ac00y.

HaiinmomupeHimuM THIOM TaKuX MPUCTPOIB € maHTorpadHi CTpyMo-
npuiiMadi, o YTBOPIOIOTH 0araTojlaHKOBI MeXaHIuHi CUCTEMH.

Jnst BaHT@)KHUX €JIEKTPOBO3IB IIOCTIHHOTO CTPYMY XapakKTEpHUM €
3aCTOCYBaHHSI CUMETPHYHMX MaHTorpadiB (puc. 2, a), OCKUIBKH PEeXHMHU
pOOOTH TaKUX TATOBHX €JEKTPHUYHUX arapaTiB mependadaroTb B3a€MOZIIO 3
KOHTaKTHOIO MEpeKero MOoCTiiHOTro cTpyMy Hanpyroio 3000 B Ta enexrpu-
YHHUM CTpyMOM mnopsiaky 2500 A.
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VY 6inpIIOCTI BUNIAJKIB HA CyYacCHUX TPAHCIIOPTHUX 3aCO0IB yXKe BU-
KOPUCTOBYIOTh aCHMETPUYHI KOHCTPYKILII (puc. 2, b) ctpymornpuiimMadis, sKi
MAloTh 1HIII JJMHAMIiYHi BIACTUBOCTI.

Puc. 2. CrpymonpuiimMayi naHTorpapHoro THITY:
a — CUMETpHUYHi; 0 — acCUMeTpU4Hi

B3aemonist cTpyMomnpuriiMadiB 3 KOHTAKTHOIO MiJBICKOO € CKIIQJHUM
JUHAMIYHEM TIPOIECOM i3 MPAKTUYHO HECKIHUCHHOIO KUIBKICTIO CTYIICHIB
cBOOOIN.

VY mporeci pyXy TpaHCIOPTHOTO 3ac00y B3IOBXK MEPEkKi KOHTAaKTHIX
JPOTiB 3MIHIOIOTBCA TTapaMeTPH MacH, JKOPCTKOCTI Ta CHJI TePTS 000X B3ae-
MOZIIOYNX €JIEMEHTIB.

JlonaTkoBy CKJIaIHICTh CTBOPIOE 3MiHHA BUCOTa KOHTAKTHOTO JIPOTY,
3YMOBJICHA HEPIBHOMIPHICTIO €TACTHYHUX XapPaKTEPUCTHUK KOHTAKTHOI IMij-
BICKH B MEKaX MPOJbOTIB. 1le MpH3BOIUTE 10 KOJHUBAHb BEJICUMHH KOHTAK-
THOTO HATHUCKY, 1110 ICTOTHO BIUIMBA€ HA 3HOLIYBAHHS KOHTAKTHUX €JIEMEH-
TiB 1 JJOBrOBIUHICTh CTPYMO3HIMHOI CHCTEMH.

VY 3B’A3Ky 3 MM 3HA4YHY POJb Y JOCITIHKEHHI Ta BIOCKOHAJICHHI
KOHCTPYKILIH maHTorpadiB Bigirpac MareMaTHuHe MOJICIIOBAHHS, SIKE NO-
3BOJISIE aHANI3YBATH KiIHEMATHKY 1 JHHAMIKY MEXaHI3MIB IIIe Ha eTalli Ipoe-
KTyBaHHS.

Jiis po3paxyHKy TUHAMIYHAX XapaKTEPUCTHK MAaHTOTpapHHUX MeXa-
Hi3MIB OTMPOKO 3aCTOCOBYIOTHCS CHEPreTHYHI METOMIH, Y MEXKaX SIKUX CHEep-
ris Ta BUKOHYBaHa po0OTa ONMUCYIOTHCS Yepe3 y3aralbHeHi KOOPIMHATH Iie-
peMileHb.

Takok BUKOPHCTOBYEThCS METOJl HMPUBEJCHOI MacH, II0 JO3BOJISIE
anpOKCUMYBATH CKJIQ/IHI 6araTOJaHKOBI CUCTEMH €KBiBAJISHTHUMH MacOBO-
MIPY>KHUMH MOJICIISIMU.

3 MeTO10 3HIKEHHS O0YMCIIOBAIbHOI CKIQJHOCTI Ta IMiJBUIICHHSI
€(eKTUBHOCTI MPOEKTHUX JOCTIPKEHh HAMHU 3alPONOHOBAHO MOJENb Me-
XaHi3My naHTtorpada 3 JBOMa CTYNECHSIMH CBOOOIM. 3alpONOHOBAHUHN IMiJI-
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XiJ1, Ha BiMIHY BiJI TPAIUIIIMHUX MOJIeIICH, 3a0e3Meuy€e MOKIIUBICTh OIIHKU
BIUIMBY 30BHIIIHIX ()aKTOPIB 13 HE3HAYHOIO MTOXHOKOIO.

Mopgenb MIiCTHTh JIBI EKBIBaJICHTHI Macd Ta OJAHY CKBIBaJCHTHY
npykuHy (puc. 3) i 103BOJIsIE BU3HAYATH YCEpEIHEHI NepeMilleHHs TPhOX
OCHOBHUX JIAHOK MEXaHI3My.

<>

4

H £

|
]
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|

2 A

\'JJ

Puc. 3. Mogens nmantorpada 3 ABOMa CTYICHIMH CBOOOIH:
1 — mHeBMAaTHYHA YaCTHHA €NIEKTPOBO3a (TIOBITPSHUI pe3epByap);
2 — MHEBMATUYHUH MPUBIJ MiAHATTS NaHTorpada (MHeBMaTHYHUIT LITIHID)
3 — MexaHiYHa KOHCTPYKIIisl paMu nantorpada (MeTajieBi TpyoH);
4 — Toyka B3a€EMOIi eeMeHTiB aHTorpada i KOHTaKTHOTO APOTY (MiANpy-
)KMHEHI KOHTAaKTHI IUTACTHHHU, 110 NPUTHCKAIOTHCS JI0 IPOTY )

HaBezeHa Mozelb 3a CBOEK0 KOHCTPYKIIEIO € CIPOIIEHOI0, OCKIIBKH
pO3TaxyXeHH# 0araTOJaHKOBHI MEXaHI3M 3aMiHCHHH TOCIiJOBHICTIO YO-
THPHOXJIAHKOBOTO JIAHIIIOT'a.

KimpkicTh  BaXITPHUX  MEXaHI3MIB 3MCHIICHA 32 paxyHOK
00’eMHAHHSA iX y TPETiH JaHIi. Bennka KiabKiCTh €KBIBaJICHTHUX IPY)KHH,
SIKI BpaxOBYIOTh IPY>KHICTh CHCTEMH B IIIJIOMY, OyIJIM 3BEJICHI 10 OJHI€T eK-
BiBaJICHTHOI IPY>KWHU B YETBEPTIiH JIaHIII.
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CYYACHUI CTAH I IEPCIIEKTUBU PO3BUTKY
TOBAPO3HABCTBA B YKPATHI Y BOEHHUM MEPIO]

Mamenko M.A., Hlanpan €.M., Binouepkiscsknii O.b., Cocnos L.1.
Hayionanohuti mexuiunutl ynisepcumem «XapKieCoKuil noaimexHiyHutl in-
cmumymy

ToBapo3HABCTBO — IIe MPUKJIAJHA HAYKOBA IMCIUILIIHA, IO BUBYAE
CIIOXHBYI BJIACTUBOCTI TOBAPIB, iXHIO SKICTh, CTAHAAPTH3ALIIIO Ta KUTTEBUN
LUK Yy TIporieci BUPOOHHUITBA, 00iry W crokuBaHHS. BOHO € BaXiHMBOIO
CKJIaJIOBOI0 PUHKOBOI €KOHOMIKH, OCKIJIbKH 3a0e3Ieduye OLIHKY SKOCTi Ta
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Oe3neKn IMpoxyKUii s 3aJ0BOJEHHS IMOTped HaceJeHHS Ta MiIATPUMKH
KOHKYPEHTOCIIPOMO>KHOCTI ITiANPUEMCTB Ha PUHKY [1].

AXTyaJlbHICTh NPOOJIEMH BH3HAYAETHCS THM, 110 MOBHOMacITabHa
BiHiCbKOBa arpecis MpoTu YKpaiHW CTBOpPHJIA HOBI BHKJIHMKH IJISl BITYM3HS-
HOTO PHUHKY TOBapiB, JIOTICTHYHUX JIAHIIOTIB 1 CHOXXUBYOI TMOBEIIHKH, IO
Oe3rocepeIHbO BIUIMBAE HA PO3BUTOK TOBAPO3HABCTBA.

BiifHa 3HaYHO BIUTMHYJA HE TITBKA Ha €KOHOMIKY YKpaiHu, a i Ha
TOBapHI PUHKH, MPHU3BeNia 1O 3HAYHHUX 3MiH Y JIOTiCTHIIl W 006iry ToBapis.
Uepe3 pylHyBaHHS iHOPACTPYKTYPH Ta MOPYIIEHHS NUIAXIB ITOCTadaHb
MATPHEMCTBA OYJIH 3MYIICHI MIBUIKO aalTyBaTUCS IO HOBUX YMOB. 30K-
pema, BUPOOHHUIITBO Ta OOIr JEsSKNX TOBapiB 3HHU3WIHCS, IO MOTpedye HO-
BHX MIJXOJIB J0 OI[IHKH SIKOCTI, CITIOKUBYOTO IMOMHMTY Ta CTaHAapTiB. Eko-
HOMiYHa HEeCTaOlIbHICTh Ta BICHKOBI Jii CIIPUYMHWIN 3MIHU B CHIOXKHUBYUX
ynono0aHHsX, 10 BUMAarae ajanTaiii acopTUMEHTHOI MOJITHKU MiAINpHU-
€MCTB Ta METOJIIB OI[IHKH TOBapiB. KpiM TOro, 3poctae 3HAYyIIiCTh TOBap-
HOI €KCHEPTH3H, Y TOMY YHCII JUIl KPUTUYHO BaXKJIMBUX TOBApiB, TOCHITIO-
€ThCS POJIb MIATBEP/DKECHHS O€3MeUHOCTI MPOIYKIIii, a TAKOXK KOHTPOJIIO 3a
JOTPUMaHHAM BUMOT MapKyBaHHS Ta yMOB 30epiraHHsi B HECTAOIIbHUX JIO-
TICTHYHHX cleHapisax [2].

B ymoBax BiliHM BHHHKJIHM Taki IpoOJIEMH PO3BUTKY TOBAPO3HABCT-
Ba. [lo-nepmre, 0OMeKeHHS HAyKOBOI AiSUIPHOCTI Ta MaTepiaIbHUX pecypciB
— BIHCHKOBI il BIUIMHYJIM Ha HAyKOBY 1HPPacCTpyKTypy YKpaiHH, amKe 3a
ominkamMu FOHECKO noctpaxnanu abo Oynu 3pyiinoBani monaa 1400 Hay-
KOBUX 00’€KTIB, 110 MPU3BEIO 0 BiJCEICHHS HAYKOBIIB i BTpaTH 00JaI-
HaHHs. lle yckiagHioe NMpOBEJCHHS MMOBHOLIHHMX TOBapO3HABYMX JOCIIi-
Jokenb. [lo-mpyre, yckiiaJiHeHHS IMIIOPTY 1 CTaHAApTH3allii TOBapiB — uepe3
BOEHHI JIiT IMITOPT TOBapiB CTaB CKJIAJHILINM, 1[0 BIUIMHYJIO Ha CTaHIapTH-
3aIlilo Ta JOCTYIHICTh cepTudikauiiHux mnporeayp. Lle cTBOpioe BUKIMKH
st (axiBmiB y cdepi TOBapO3HABCTBA, OCKUIBKH HEOOXiTHO amganTyBaTH
CTaHJApTH IO HOBUX YMOB i 3HaWTH OasaHC M JOCTYITHICTIO TOBapiB Ta
BHMOTaMH JI0 1XHBO{ sikocTi. [To-TpeTe, migBUIIEHHS pU3UKIB TOBApHUX (a-
nmecudikamiii i HepiBHOMIPHOCTI SIKOCTi B YMOBax Je(ilUTIB Ta TOSBU «IIa-
payenbHUX» KaHamiB 30yTy. Lle akTyami3zye pu3uK-Opi€HTOBaHUHN MiAXid 10
KOHTPOJIIO SIKOCTi: TPIOPUTH3AIII0 IMOKA3HUKIB OE3IEYHOCTI, 3aCTOCYBaHHS
MIPUCKOPEHNX METOMIB imeHTH(]iKamii, a TaKOXK PO3MHUPEHHS IHCTPYMEHTIB
MPOCTEKYBAHOCTI JITSI TTiITBEP,KEHHSI TIOXO/DKEHHS 1 pyXy ToBapis [3-4].

Tomy, Ha Hally JAyMKY, IEPCIEKTUBAMHU PO3BUTKY TOBAPO3HABCTBA B
VYxpaiHi €:

1. BukopucTtanHsg iHHOBamid Ta HU(PPOBUX TEXHOJOTIH: OTHUM i3
KJIFOUOBHX HAIPSIMKIB MOAAIBLIOT0 PO3BUTKY € BIIPOBAIDKEHHS IITYYHOI'O
iHTenekTy, Big Data (BelMKHX JaHUX) TOIIO AJIS IiABHIICHHS €(EKTHBHOC-
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Ti OIIHKH SKOCTI TOBapiB 1 BIiJICTEXKCHHs iX MOXO/MKeHHA. lle mo3BoauTh
CKOPOTHTH BUTPATH Ha MEPEBIPKY Ta MiIBUIIUTH PiBEHb PO30POCTi HA PHU-
HKY. [IpakTH4HO Ba)<JIMBUMU € LU(POBI peecTpu cepTrHiKallii, elIeKTpOHHI
«TIacTIOPTH» MPOJYKILil, IHCTPYMEHTH aHajl3y CKapr i OBepHEHb, MOHITO-
PHHT SIKOCTi B PEXUMI OJIM3bKOMY 10 PEaJIbHOTO Yacy, L0 Ja€e 3MOTY ILIBH-
JIIIe pearyBaTd Ha KPUTHYHI BiIXWICHHS MTOKA3HUKIB.

2. IaTerpamis 31 CBITOBHMH CTaHIApTaMH: y MEPCHEKTHBI TOBapO3-
HABCTBO B YKpaiHi Ma€ aJanTyBaTH CBOi CTAaHAAPTH IO MIKHAPOJHUX 1 €B-
POTIEHCHKUX 3 ypaxXyBaHHSAM BHMOT 1O O€3MEeYHOCTi, MapKyBaHHS, OIIHIO-
BaHHS BiJIOBITHOCTI Ta MPOCTEKYBAHOCTI, IO CIIPUATAME BHXOAY YKpaiH-
CHKMX TOBapiB Ha 3aXiJHI PHHKH Ta MiABUIICHHIO X KOHKYPEHTOCIIPOMOX-
HOCTI. 3MiHH Y CBITOBi{ TOPTiBIIi, BUKJIMKaHI BIHHOO, MiATBEPAKYIOTH MOT-
peOy amanranii HaliOHAIBHUX CTAHAAPTIB 10 BUMOT MIKHAPOAHOTO PUHKY.

3. [MocuneHHs METOIOJIOTIT OI[IHFOBAHHS SIKOCTI B KOOpIUHATAX CTa-
JIOTO PO3BHUTKY: aHaJi3 MOBHOI'O YKUTTEBOTO IMKIY TOBapiB, ypaxyBaHHS
€KOJIOTIYHUX MapaMeTpiB yIIaKOBKH, peCypcoeeKTUBHOCTI Ta MPUIATHOCTI
MaKyBaJIbHUX MaTepiajiB 10 MOBTOPHOTO BUKOPHUCTAHHS Ta MepepoOIeHHs
TICIIS CITOXKMBAHHS BIIIOBITHO 1O BUMOT €BPOMENHCHKOTO pHHKY. st yKpa-
{HCHKHUX BHPOOHUKIB, OpieHTOBaHMX Ha Kpainu €C, e o3Hayae motpedy iH-
Terpariii MoKa3HUKIB €KOJOTiYHOCTI Ta OE3MeYHOCTI MaKyBaJIbHUX MaTepia-
JB y CHCTEMY TOBapO3HABYOI €KCIIEPTH3H Ta CTAHAAPTIB, IO MiABHUILYE 10-
Bipy J0 BITYM3HSIHOI IPOMYKIIii Ta 3MEHITye HeTapudHi Oap’epu.

4. BnockoHasIeHHs] TOBapO3HABYOI OCBITH Ta IMiATOTOBKA BUCOKOKBa-
midikoBaHuX (axiBIiB: OCBITHI MPOrpaMu 3aKiajiB BUIIOT OCBITH YKpaiHh
MaloTh BIIMOBIJIaTH CYy4YaCHUM BUKJIMKaM, 30KpeMa 3MIllHEHHIO KOMIETEHT-
HOCTeH y cdepi KOHTPOJIO SKOCTI, ceprudikauii ta nudpoBoi aHAITHKH.
e cnpusrume migroroBui (axiBLiB, 37aTHUX e(EKTHBHO IPALIOBATH B
YMOBaxX HOBHX PUHKOBUX BHKIIUKIB.

Takum 94MHOM, MOKHA 3pOOWTH HACTYIHI BUCHOBKH: TOBApPO3HABCT-
BO B YKpaiHi 3aJIMIIAE€THCS BasKJIMBOIO TaTy3310 HayKH, 10 3a0e3nedye olli-
HKY SIKOCTi Ta O€3MeKH TOBapiB, CTAHIAPTH3ALII0 Ta KOHKYPEHTOCIPOMOXK-
HICTh NMPOJYKIIi Ha PHUHKY; BifichkOBa arpecisi NpoTH YKpaiHN Ipu3Bena /10
CYTTEBUX 3MIH Yy KOH IOHKTYpi TOBapHHX PHHKIB, JIOTICTHIII TOBapiB Ta
CIIOXHBYIH TOBEIiHI, IO MOTpedye amamTallii METOMIiB TOBapO3HABCTBA;
MEPCIEKTHBH PO3BUTKY IWCIMILIIHM MOB’S3aHi 13 BOPOBAKEHHAM IH(PO-
BHX TEXHOJIOTIM Ta MIXKHAPOJHUX CTAaHAAPTiB, & TAKOX aJANTAIliEI0 OCBIT-
HIX MPOTpaM JI0 Cy4aCHHX PUHKOBUX moTped. [IpakTHuHe 3Ha4YeHHs 3arpo-
ITOHOBAHMX IIiIXOJIB MOJISATAE y MiIBUIIEHHI CTIHKOCTI TOBapHUX PUHKIB Ta
e(eKTUBHOCTI yNPaBIIHCHKUX PilIeHb MO0 SKOCTI Ta ACOPTHUMEHTY TOBa-
PpiB, KOHTPOIIIO OE3MEeYHOCTI Ta JOCTYIy YKpaiHChKOI MPOIyKIii Ha 30BHIMI-
Hi pUHKH.
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METOJAHUKA BUBOPY 3AX0OAY AJIA IMIABUINEHHA
E®EKTUBHOCTI MIZKKHAPOJHUX MACAKUPCBKUX
MEPEBE3EHH JIJI1 KOMIIAHII

Muponos b.0O., Kneubka O.B.
JIBH3 «Ilpuazoscvkuii 0epicasHuil mexHivHull yHigepcumemy

Ipu cknagHKUX 3aBIaHHIX a00 HOBMX BHUKJIMKax HEOOXiJHO TOYHO i
MOBHO TTOCTaBUTH 3aBJaHHS JUIs] BU3HAUYEHHS 3aX0y MO MiJBHIICHHIO ede-
KTUBHOCTI NMAcCaXMPCHKUX TIepeBe3eHb. sl 1boro HEoOXiTHO MaTH BelH-
kuit 00’eM iHopMarii mo Temi gociimkeHHss. HeoOXiqHO BU3HAYUTH MHO-
JKIHU pallioHaJFHIX BapiaHTIB 1 Ha X OCHOBI 10 BUOPaHOMY KpPHUTEpii0 BU-
OpaTu onTUMaNBbHUI 3axin. Bci mi poOOTH BITHOCATBCA 1 IO IHINMMX CTamii
IIpU TPUAHATTI PIIEHHS TO BHOOPY pPAalliOHATBHOTO 3aXOXmy. TeXHOIOTis
YXBaJICHHS PalliOHAJIBHOIO PILIEHHs NMPH HassBHOCTI OaraToakTopHHX Ia-
pameTpiB Moxe OyTH pi3HO. B 3aranbHOMY JaHa TEXHOJIOTIS 0 MPUHHST-
TIO PILIEHHs MO0 BUOOpPY 3aX0Jy MO MiJBUILIEHHIO €(pEKTUBHOCTI Macaxup-
CBKHX II€peBe3eHb B MDKHAPOTHOMY CIOJYYEHHI IIpe/IcTaBIeHa Ha puc. 1.

[Tpu BuOOpPi 3ax0xy HEOOXiTHO BUKOPHUCTOBYBATH THYUKHH KpHUTe-
piii, Ha BigMiHY BiJ KJIaCHYHUX KpuTepiiB. CaM mporec BHOOPY ONTHMAab-
HOT'O 3aX0/y HEOOXiJTHO 3BECTH JI0 PO3PaxyHKIB i OTpUMaHHI SKOTOCh YHC-
JIOBOTO 3HAYEHHS, SIKi MO>KHA Oy/ie TIOpiBHIOBATH 1 3HAXOAMTH KPalHi.
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O cucTeMin Onue BIX1IHOL IlocTaHoga
1pole THPOPMATI 3a1au1
Ouizka crany Ouixouna ‘
J i 1
CTABJIE] Ipeacrasiem
Rapiaain 30irindopmanii
KpHTEPLA
Obuncienns’ Obuucaenns v
OINTHMATBHITX OINTHMATBHOLO
BapiaHTiBA| BapianTy"
L
Kipuepniiendip
pimeHaa |

Puc. 1. IIponenrypa BuOOpyY 3aX0Ay LIS ITiABUIICHHS ¢EKTHBHOCTI Maca-
KUPCHKHX TIePEBE3CHb

Jins BUOOpY 3aX0Ay MiABUIICHHS €PEKTHBHOCTI MMACAKUPCHKUX TIe-
peBe3eHb Ha IepIIoOMYy eTalli JIOLIbHO BUKOPUCTOBYBATH iTepaliiiHi MeTo-
au. [lpy npoMy Ha HepIIOMY eTari BUKOHYIOTb IOINEPEIHIO AUCKPETHU3ALIIO
i BU3HAYaIOTh pillleHHS B mnepiioMy HaOmwkeHHi. Ha apyromy erami Bike
(OpPMYIIIOIOTH PsiJ OLIBLI TOYHO AWUCKPEAUTOBAHUX aJIbTEPHATHUB, 1 MOCTY-
TOBO HAOJIMKYIOTHCS 10 PALliOHATIHHOTO 3HAYCHHS.

XapakTepuCTHKNA MIKHAPOJHUX MMAaCAKUPCHKUX INEPEeBE3CHb MalOTh
Pi3HY IIPUPOIY 1 TOMY iX HEMOXIIMBO NMOPIBHATH. J{J1s BUPIMICHHS I1i€l Ipo-
0JeMH BH3HAYaIOTh 3HAYMMICTh XapaKTEPUCTHKU 3 BUKOPUCTaHHIM EKCIIe-
PTHHX METOJIIB.

Cyma panriB SN, npH paHXUpYBaHHI €KCIIEPTHUMH METOJaMH N Xa-
pakTepucTHK OyJe piBHA CyMi YHCEN HATypalbHOTO psAy i Oyne BH3HaYa-
THCS 32 POPMYJIOIO,

SN: X-ZM

I
=2, (1)
e i— XapAaKTCPHUCTHUKA; N — YUCJIO XaPAKTCPUCTHUK,
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CnoyaTKy JU1sl KOXKHOI XapaKTepUCTUKH PO3PaxOBYIOTh CyMy PaHTIB,
SIKy OTPMMAaHO BiJ] BCIX €KCIEpPTiB 3a Gopmyrioro,

M=

Sy = Zn: Xj
e @

e Xij — oliHKa (haKTopy 1, JaHa EKCIIEPTOM j; 711 — YUCIIO EKCIIEPTIB.

I
[N

[icnsa mporo, BUXOAAYH 13 Ii€i BETUYNHN BCTAHOBIIOIOTH PE3YIIBTY-
IOUUN PaHTr U1 KOXKHOI XapakTepucTUKU. HalBUIMII paHTI NPUCBOIOIOTH
XapaKTepUCTHII, III0 Ma€ HAWMEHIITy CyMy paHTiB, i, HAaBIIAKH, XapaKTepHC-
TUII, SKa OTpUMajia HalOIIBITy CyMy paHTiB, IPHCBOIOIOTH HAWHIKYNAN
panr N. [HImi XapakTepHCTHKH YHMOPSAKOBYIOTH y BiAMIOBIAHOCTI JO 3Ha-
YeHb CyMH PaHTIB BIHOCHO XapaKTEPHCTHKH, SKIH NPHUCBOEHO MEpIINil
paHr.

JlirepaTypa:
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B noxnirpagii / X. b. Kynpunneka, JI. C. Ilpenxo // Ilonirpadis i BuraBHNYa
cnpaga. — 2018. — Ne 1(75). — C. 51-60.

EHEPITOPECYPCHHMI MEHE[)KMEHT SIK IPAUBEP CTAJIOT'O
PO3BUTKY ABIALINHOI F'AJIY3I

Mipomnuyenko I.C.
Yxpainucora oepoicasna nvomua akademis

CyuyacHa aBiaiiiiHa rany3b XapakTepH3yeThCsl BACOKHM pIBHEM €He-
ProcroXHBaHHS, 110 3YMOBJICHO IHTEHCUBHMM BHKOPHUCTaHHSIM MaJHBHO-
€HEePreTUYHUX PEeCypCiB, CKIAAHICTIO TEXHOJOTTYHHMX IPOIECIB Ta MoTpe-
0010 B 3abe3meueHHi Oe3nepepBHOi poOOTH aBiamiiHOI iHPpPACTPYKTYpH. Y
LUX YMOBaxX KIIIOUOBHUM 3aBJIaHHSIM CTa€ BIPOBAUKEHHS €()EKTHBHHUX ITiJl-
XOJIB 0O MEHEIKMEHTY EHEepropecypciB, SKi IO3BOJSIOTH ONTHUMI3yBaTH
BUPOOHMYO-TEXHIUHI POLIECH, CKOPOTUTH BUTPATH Ta IMiBUIIUTH €KOJIOTi-
YHYy e()eKTHBHICTb JiSUILHOCTI aBiaIliAMPUEMCTB.
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Kpim Toro, pamioHansHe BUKOPUCTaHHSI €HEPrOpecypciB CIpHsE He
JIMIIEe eKOHOMIl KOIUTIB, aje il 3MEHIICHHIO HEraTHMBHOI'O BIUIMBY Ha JIO-
BKIJLIA, 10 € KPUTHYHOI YMOBOIO CTAJIOTO PO3BUTKY aBiamiiftHoi ramysi [1].
3 orsy Ha 1e, GpopMyBaHHS e()EKTHMBHUX CHUCTEM €HEPrOMEHEIKMEHTY,
BIIPOBADKCHHSI LU(PPOBUX TEXHOJIOTIH KOHTPOJIIO Ta ONTHMIi3alii eHepro-
CIOXXMBaHHS HaOyBaroTh 0COOMMBOI akTyanbHOCTI. Ha puc. 1 momaHo y3a-
TalbHEHY CXeMy, IO BiZoOpajkae OCHOBHI HAIIPSIMH IIIBUIICHHS €HEProe-
(EeKTUBHOCTI aBiamiAMPHUEMCTB, SKi 3a0€3MEUyIOTh iX CTammii PO3BHTOK Ta
ONTUMI3aIlil0 BUKOPHCTAHHS €HEPropecypcCiB.

SHHAKCHHA
eKOIOTITHOTO
HaBaHTAKEHH

OnTHMI3aMiAg ITHGpORHH KOHTPOIL
eHEeprOCIIOKHBAHHA eHEeprOCIIOKHBAHHA

KopnopaTHeHi

eHepreTHIHI ingpac -
cTpareril PacIpyKIyp

EneproegeKkTHBHICTE

Puc. 1. Kimro4oBi cki1afioBi eHEPrOMEHEIKMEHTY Y CTAIOMY PO3BUTKY aBia-
wii [1], [2], [3], [4]

Sk BUIHO 3 puc. 1, mifBHIIEHHS eHeproedeKTUBHOCTI aBiaminpu-
€MCTB JOCSTAETHCS Yepe3 KOMIUICKCHUM MiIX1/, [0 BKIIOYAE ONTUMI3AIli0
€HEeProCHOKMBAHHS, BIPOBA/PKEHHS LU(PPOBHUX TEXHOJOTH MOHITOPHHTY
Ta YNpaBliHHI, MOJEpHi3alilo iHQPacTPyKTypH Ta TEXHIYHHUX 3aco0iB, a
TaKOX CTpaTeriyHe IUIaHyBaHHs Ta IHTErpalil0 eHePrOMEHEKMEHTY B yCi
mporecH IisutbHOCTI. Takwii CHCTeMHUH MiAXiA TO3BOJSE OJHOYACHO 3Me-
HIIATH SKCIUTyaTalliiiHi BUTPATH, MiABHIIATH MIPOAYKTHUBHICTH i 3a0e3meqn-
TH BiMOBITHICTE CYYacHHUM CKOJIOTIYHHUM CTaHIAapTaM, M0 € KIFOYOBHM
(haKTOpOM CTAJIOTO PO3BUTKY aBialiifHOI raimysi.

OTXe, EHEePropecypCHI MCHEIPKMEHT € KIFOYOBHUM YHHHUKOM CTa-
JIOTO PO3BHUTKY aBiallifHOI ramy3i B yMOBax INI00aJbHUX €KOHOMIYHHUX, TEX-
HOJIOTIYHUX Ta €KOJIOTTuHKUX 3MiH. CHCTEMHUIT MIAXI/A 0 YIPaBIiHHS eHep-
TOBUTPATaMHU J03BOJISIE ONTHMI3yBaTH TEXHOJOTIYHI MPOLECH, 3MEHIIUTH
eKCIUTyaTalliiiHi BUTPAaTH Ta BIiAMOBiZaTH MIXHAPOIHHM CTaHIApTaM CHEp-
roe()eKTHBHOCTi. BUKOpUCTAaHHS IHHOBALIWHUX TEXHOJIOTIH, MU(PPOBUX CH-
CTeM MOHITOPHHTY Ta BJOCKOHAJICHHS OpraHi3alliiiHUX MEXaHi3MiB yIpaB-
JIHHS CIPHSE MiIBUINCHHIO SKOCTI YIPABIIHCHKHX DIIICHb 1 3MII[HEHHIO
KOHKYPEHTHHUX IO3ULiH aBiamignpuemcTB. TakuM 4MHOM, epeKTHBHA CHC-
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TeMa CHEPrOMEHEIKMECHTY CTa€ HEOOXITHOI YMOBOIO CTAallOTO0 PO3BHUTKY
rajy3i Ta 1i inTerpauii y ria00anbHi €KOJIOT1uHI iHIIIaTHBH.
JlitrepaTypa:
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PHUTETHI HaPsSIMH IOCTIHPKEHb B HAYKOBiH Ta OCBITHIM OisUTBHOCTI: PpoOIeMH Ta
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http://energy.kpi.ua/article/view/111679
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URL: https://drive.google.com/drive/folders/1bJzFJtq7NYMXKKkHxobg-
yQJUEWCjLP39

BILJIMB MITPALIIHHAX MTPOIECIB MOJIO/II HA
®YHKIIOHYBAHHS TPAHCIIOPTHOI CUCTEMM YKPATHA

Mousomran JI.B.
Kpemenuyyvruii nayionansnuil ynieepcumem imeni Muxaiina Ocmpoepao-
CbKO20

YHaci 10K 3anpoBa/pPKeHHS BOEHHOTO CTaHy Ta MOCHJIEHHS Tio0ati-

3aIifHAX MIPOIIECIB TPAHCIIOPTHA CUCTEMa YKpaiHU MepeKuBac 3HAYHI 3Mi-

HU Ta BTpaTy cTabimbHOCTi. OAHUM i3 BU3HAYaIbHUX (DaKTOPIB Ii€i gecTa-

6imizarii craB MacoBHI MirpamiiHuil BiITIK HACENEHHS, 30KpeMa MOJIOAL y
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Bini 10 22 pokiB. Taki gemorpadidni npouecu NOpoKyIOTh SK TPUBaJI CO-
iabHO-CKOHOMIYHI HACIIJIKY, TaK i 0e3MocepeIHhO BIUIMBAIOTH HA POOOTY
JIOTICTUYHMX JIAHIIOTIB, CTaH 1HQPACTPYKTYpH Ta 0COOJIMBO Ha cdepy ma-
CaKUPCHKHX NEPEBE3CHb.

BB mMacmTabHOT Mirparii 4iTKO TPOSIBISETHCS y 3MiHI IHTEHCHB-
HOCTI, HAIIPSIMKIB 1 CTPYKTYpH TACaKUPCHKHUX MMOTOKIB — K MDKHApOJHUX,
Tak 1 BHYTpIimIHIX (MibkoOIacHHUX 1 MichkuX). JInHaMika Iux 3MiH MOXxe Oy-
TH (hopMaizoBaHa Ta BUPaKEHA depe3 IMOKA3HUKHM Nepepo3NOalTy acax-
POTIOTOKIB, IO TO3BOJISIE OIL[IHUTH PiBEHb TpaHC(hOpMaIlii TPAaHCTIOPTHOT CH-
CTeMH Ta BU3HAYWTH HEOOXiIHI 3aX0AHM ii aganTallii i MOXKHa BHpPA3UTH de-
pe3 3MiHy IacaXHPOIIOTOKIB:

Qt = QO - AQmig , (1)
e Qi_ 00CSr BHYTPIIHBOTO MAaCaKUPOMOTOKY; Qo _ MOYaTKOBUH
AQmig

00CAT acaXUPOIOTOKY; — 3MEHILICHHS BHACIIIZIOK BHi3[ly TPOMa/IsH.
3MEHILIEHHS! BHYTPILIHOTO ITIOMUTY Ha TPAHCIIOPTHI HOCIYTH CY-
MIPOBOIKYETHCS 3pOCTaHHAM MIKHAPOIHUX IEPEBE3CHB!

Qint = Qpase + AQmig ’ )

e Qint _ MDKHAPOIHI TTACAKUPCHKI MEPEBE3CHHS; Qbase 6azoBwuii
00CsT MIXXHapOJIHHUX NIEPEBE3CHb.

TakuMm YMHOM, BiIOYBa€ThCS CYTTEBUI MEPEPO3NOILT TPAHCIIOPTHO-
ro THOMHUTY MK BHYTPIIIHIM Ta MDKHAPOJAHUM CEKTOPaMH, IIO JI03BOJISIE
BHOKPEMUTH TaKi MPUKJIA/IHI aCHEKTH:

1. 3anizHnyHi nepeBezeHHsA. CIIOCTEPIraeThesl 3pOCTaHHS MOMUTY Ha
MixHapogai HampsMmku (KuiB—Ilepemumnurs, JIpBiB—XemMm) Ta oxHOYAacHE
CKOPOYEHHS acaXUPOIOTOKY Ha BHYTPIIIHIX MapHIpyTax.

2. ABTOOYCHMIT TpaHCHOPT. 30UTBIIYETHCS KiTBKICTh MIXHAPOTHHUX
peiiciB y Hanpsimky [Tombmi, Yexii Ta HiMewunnn, Toxi sk moTpeda B Mixk-
00JIaCHUX NIEPEBE3EHHSX MOMITHO 3MEHIIYEThCSI.

3. AianepeBesennst. [lonpu oOMeKeHHsI MPSIMHUX peiiciB, MOJIOJb
aKTMBHO BHKOPHCTOBYE TpaH3uTHI MapiipyTu yepe3 [lonbury, PymyHito Ta
Yropiiuny.

4. MicbKuil TpaHCIIOPT. 3HIKY€ETHCSI HABAHTAXKEHHS Y CTYACHTCHKUX
Mictax (KuiB, JIpBiB, XapkiB) i BiANOBITHO CKOPOYYETHCS MOTpeda y Minb-
TOBUX IIEPEBE3CHHSIX.
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Kpim Toro, macoBuii BHi3[ MOJOAI 32 KOPAOH CHPUYUHSE BTpaTy
3HAYHOI YaCTHHH TPYA0BOTro noreHuianry. Came BikoBa rpyna a0 22 pokiB €
0a30BOI0 ISl IEPBUHHOIO PHHKY Tpalli y TPaHCIIOPTHIHN rajiy3i: e Maioy-
THI BOJIiT, TEXHIYHI CHCIIaTICTH, TUCTIETYCPH Ta JIOTICTH.

JlucbanaHc MiX TOMUTOM 1 MPOTMO3UINEI POOOUOT CHITH Y TPaHCIIOP-
Ti ONMUCYETHCSA HEPIBHICTIO:

Dw>Sw | 3)

ae Dw _ MONWT Ha MPAaIiBHUKIB y TPAHCIIOPTHIN Traiys3i; Sw _ npo-
MO3MIIisE POOOYOT CHIIM MOJIOJIIXKHOT KaTeropii.

VY pesynbTaTi IUX MPOLECIB CHOCTEPIraloThCsl Taki HEraTUBHI Hac-
miaKe: aedinuT KBadiikoBaHWX KaapiB, 3pDOCTaHHS PIiBHA HaBaHTAXCHHS
Ha HasBHUI MEPCOHAJI, TOTIPIICHHS SKOCTI TPAHCIOPTHHX IMOCIYT Ta 30i-
JBIIEHHS cO0iBapTOCTI mepeBe3eHb. OCOOMMBOI aKTyalbHOCTI HaOyBalOTh
OINTHMI3aLlisi TPAHCIOPTHHX IPOLIECiB, PO3BUTOK TPAHCKOPAOHHOI CIiBIIpa-
i Ta GOpMyBaHHA MiEBUX MPOTPaM i3 3ayYeHHs Ta YTPHUMAHHSI MOJOIHUX
¢axiBuiB B YKpaiHi.
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OCOBJIMBOCTI B3AEMO/III BUIIB TPAHCIIOPTY B YMOBAX
BOEHHOI'O CTAHY

Mopo3 M.M.
Kpemenuyyvruti nayionanvruii ynigepcumem imeni Muxaiina Ocmpoepao-
CbK020

VY peanisix BOEHHOTO CTaHy TPaHCIOPTHA CHCTeMa YKpaiHu (yHKIli-
OHy€ B YMOBax IIiJBHIINECHOI HANPYTH Ta 3HAYHUX PHU3UKiB. 3abe3redeHHs
Y3ropKeHOi poOOTH BCiX BHIIB TPAHCIOPTY — aBTOMOOITHHOTO, 3AJTi3HAY-
HOTO, BOJHOTO Ta aBiaIlifHOTO — CTa€ KIIOYOBUM (pakTopoMm 30epexeHHs
CTaOUIBHOCTI JIOTICTHYHUX JIAHIIOTIB, HAJIGKHOTo 3a0e3rnedYeHHs: 000pOoH-
HUX NOTPeO, MATPUMKH €KOHOMIYHHMX HPOLECIB 1 33/I0BOJICHHS MOTped Ha-
CEJICHHS.

B3aemopito MiXk TpaHCIIOPTHUMH BHAAMH CIIiJI PO3TIISLIATH K 1HTEr-
pOBaHy CHUCTEMY TMEPEPO3NOALTY BaHTAXKHHUX 1 MACAKUPCHKHUX TOTOKIB,
€(eKTUBHICTh SKOI BU3HAYAETHCSI ONTHMAIBHUM Y3TO/KEHHSIM MapIIpyTIB,
MIPOIYCKHOI CIIPOMOXHOCTI Ta iH(ppacTpykTypu. Taka cuctema motpedye
ONTUMI3aIlil Ha OCHOBI KPUTEPit0 MiHIMI3aIlil 3araJbHUX BUTPAT 1 4acy oc-
TaBKH:

F= minzn:(Ci +aoT, +YR,)
i=1 , (1)

C; . . T
il r— CKCILTyaTallluH1 BUTPATH MCPEBI3HUKA, I —yac JOCTaBKH,

R, . . . .
| — pusuky (BiCBKOBI 3arpo3u, pyHHyBaHHS iHQPACTPYKTYpH); 0O, Y — KO-
eiIlieHTH BaroMOCTi.

Otxe, B yMOBax BOEHHOTO CTaHy OINTHMIi3allisi TPAHCIIOPTHUX MPO-
LeciB Mae 0a3yBaTHCs HE JIMIIE Ha MPUHIUIIAX eKOHOMIYHOI e()eKTUBHOCTI,
ae i Ha BpaxyBaHHI 0e3MeKOBHX (paKTOpiB.

[MpakTryHe 3acTOCyBaHHS B3a€MO/IT BU/IB TPAHCIIOPTY Nepeadavae:

1. 3ayi3HUYHMIA TPAHCIIOPT — TOJIOBHHM 3aci0 MacOBHX MeEpeBe3CHb
HaceJeHHs Ta BaHTAXIB, 30KpeMa Uil eBaKyalii, MOCTa4aHHs BIHCHKOBHX
Ipo3A1IIiB 1 3a0e3MeueHHs] KpUTHYHOT iHpacTpyKTypH.

2. ABTOMOOUIbHHUI TPAaHCIIOPT — HAWTHYUKIIIUHA €IEMEHT CHCTEMH,
10 3abe3Mnevye TOCTaBKy «OCTaHHBOI MUY, TPAHCTIOPTYBAHHS TyMaHiTap-
HUX BaHTaXiB 1 BINCLKOBHUX PECypCiB.

3. Boauuit TpaHcopT — QyHKIIOHYE B OOMEXEHOMY PEXUMI depes3
O70KyBaHHS HOPTIiB, TpoTe 30epirae crpareriuHe 3HAYEHHS JUISI eKCIIOPTY
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3epHa, TEPEBE3CHHs MAJLHOTO Ta TEXHIKM (30KpeMa B MeXax «3€pHOBOTO
KOPUIOPY»).

4. ABianiiHUH TPAaHCIIOPT — 3aCTOCOBYETHCS MEPEBAXKHO Y BIHCHKO-
BUX 1 CTpaTeriuyHMUX Olepalisx, 4acTo 3a MATPUMKH MIKHAPOJIHUX MapTHe-
piB.

5. MynpTuMoOaeHI TIepeBe3eHHs — (OpPMYBaHHS aJbTEPHATUBHIX
JIOTICTHYHUX MapIIPYTiB (KOMOIHAIT «3ai3HUIS + aBTOMOOLUIBY, «aBTO +
PIUKOBHH TpaHCIIOPT»), CTBOPEHHS THUMYACOBHX JIOTICTHYHHX XabiB Ui
iABHUINEHHS CTIHKOCTI TPAHCTIOPTHOT CHCTEMH.

BucnoBku. EdexTrBHA B3a€EMOAiA Pi3HUX BHIIB TPAHCIIOPTY B YMO-
BaxX BOEHHOTO CTaHy MoTpeOye TiuOoKoi iHTerpamii iHppacTpyKTypH, po3-
OyZlOBHM THYYKHMX Ta aJbTEPHATHBHHX MapLIPYTiB IIOCTAa4yaHHS, a TaKOX
BIIPOBAPKEHHS HU(POBUX CUCTEM MOHITOPHHIY PU3HUKIB 1 KOOpIUHALI] ITe-
peBe3eHb. BaxunBuM € ¥ 3adydeHHs MDKHApOJHHUX pecypciB Ta mHapT-
HEpPCTB, MO MiJCHIIOITh CTIMKICTh JIOTICTHYHUX JIAHITIOTIB. YKpaiHChKa
TPaHCIIOPTHA CHUCTEMa, CIIMPAIOYHCh HA NPUHLUIHN aJaliTHBHOCTI Ta CHCTE-
MHO{ CTiHKOCTI, IEMOHCTPY€ 3[aTHICTh 3a0€3MeuyBaTH pe3yJIbTaTUBHY B3a-
€MOJII0 TPAHCIIOPTY HaBiTh Y HA/J3BUYAHHO CKIATHUX 1 HEOE3MEUHNX yMO-
Bax.
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KAPKACHA BYAIBJISA ABTOCAJIOHY 3 METAJIEBOIO
KPUBOJIIHINHOIO ®EPMOIO B M. THINTPO

Mopo3s O.C., Cumonos C.I.
Kageopa Apximexmypa JJBH3 ITJJTY

Micto JIHINIpo — OJWH i3 HAWOUTBPIIHUX aJMIHICTPATHBHUX, IMPOMHUC-
JIOBHX 1 TPAaHCHIOPTHUX HEHTPIB YKpaiHH, PO3TAIIOBAHUN Y CepeAHiil Teuil
piuxu JJainpo Ha [IpuaHinpoBcrKili BucouuHi. Burigne reorpagiunae moimo-
JKEHHsI BU3HAUa€ HOTro poJjib SIK BY3JIOBOTO LEHTPY aBTOMOOUIbHHUX 1 3ali3-
HUYHUX IUBIXIB, 110 3a0e3Meuye MIBUIKES CIOJIYYCHHS 3 yCiMa perioHaMu
KpaiHu. AZMIHICTPaTHBHO TEPUTOPIs MicTa BXOAMTH 110 cKiany JlHinponer-
POBCBKOI 00JacTi Ta € 00JaCHUM LICHTPOM.

ByniBenpHuil MaliiaHUMK AJIsl PO3MILIEHHS aBTOCAJIOHY Hependaue-
HO Yy 3axi/Hii YacTHHI MicTa, Ha TEPUTOPII, sIKa 3TiHO 3 TeHEePaIbHUM ILIa-
HOM M. /IHIMpO HaNeXWTh IO 30HM I'POMAJCHKOI Ta >KUTIOBOI 3a0yIOBH.
IInoma aiyITHKY CTaHOBHUTHL 7251,1 M2

Me>KyBaHHS TUTSHKU:

* 3 MIBHOYI — BYJMIIA MICIIEBOTO 3HAYCHHS, IO 3a0e3medye mix i3]
TPaHCIIOPTY;

* 31 CXOy — TEpUTOPIis 00’ €KTIB IPOMaICHKOT 3a0yI0BH;

* 3 IIBJ/IHS — )KUTJIOBI KBapTAJIH;

* 13 3aX0/1y — BiJIbHA TEPUTOPIsl IEPCHEKTUBHOT 320y J0BH.

JinsHka mae piBHHH penbed, He 3a00J04eHa 1 HE MiJUIITae MmiaATor-
JICHHIO MaBOJKOBUMHM BoJiaMu. Lle CTBOpPIOE CHIPUSTIMBI YMOBH JUIs 3aKJia-
JaHHs (QyHIaMEHTIB Ta OpraHizaiii iHKeHepHUX MEpPeK.

3anpoekToBaHa OyIiBIISl aBTOCAJIOHY BUPIIIYETHCS SK OJHOIIOBEPXO-
B TPSIMOKYTHHH 00’€M y TuiaHi 3 po3mipamu B ocsix 18,0 x 2992 wm.
KoHcTpykTHBHA cXeMa — KapKacHa paMHO-B’s13€Ba TPUIPOJITHA, BUKOHAHA
31 crayeBHX NMpoQUIiB i3 BOrHE3aXUCHUM HOKPHUTTSM. [IpocTopoBy kopcT-
KicTh 3a0€e31e4yIoTh NONEepeYHi Ta 1M03/10BXkKHi B’s131. OCHOBHUM apXiTeKTy-
PHO-KOHCTPYKTHBHHMM €JIEMEHTOM BHCTYIIA€ MeTalleBa KpUBOJIiHIHHA dep-
Ma, 0 JI03BOJISIE IEPEKPHUBATH 3HAYHI MPOJIBOTH 0€3 JTO0JAaTKOBHX OMOP 1
(dhopmye cydacHuil BUpa3HU criryeT OymiBii. TakuM 9iHOM, aaMiHICTpaTH-
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BHO-TeorpadivHe moiokeHHs M. J[HInpo Ta HOro KIiMaTHYHI YMOBH BH3HA-
YaloTh HEOOXITHICTh 3aCTOCYBaHHS Cy4aCHHX €HEProouaJHuX pilleHb, Ha-
JIHAX METaJeBUX KOHCTPYKIIH 1 MaTepiaiiB 3 BUCOKHMMHU TCILIO130ISIIiH-
HUMH BJIACTUBOCTSMH.

Awnani3z 00’ekra 103BOJMB CPOPMYBATH YSBJICHHS PO MPHHIMITN
apXiTeKTypHO-TUIAaHYBaJIbHOI OpraHi3aii, imkeHepHOTo 00JaTHAHHS Ta Te-
XHOJIOTIYHHX TPOIIECIB, IO Peali3yIoThCs y MOoAiOHNX KoMIniekcax. [Ipoek-
THa JOKyMEHTAIisl mependadae OymiBHHUIITBO aBTOCAJOHY 3 (DYHKIIOHAJb-
HUM TOJIOM Ha 30HHU: IMiIDKEBY, Ipe3eHTallii aBTOMOOLIIB, KOHCYJIbTAIiH-
Hy Ta akcecyapiB. Koxna i3 30H BHpillye KOHKPETHI 3aBAaHHS MO0 Tpe-
3eHTalii OpeHay, KoMpOpTy BiABiMyBadiB Ta ONTHUMI3alii MpoIeciB mpoaa-
KY.

[TnanyBanbHi pillICHHS BiJIOBIIAIOT Cy4acCHUM BHMOTaM 0 OpraHi-
3al(il BUCTaBKOBHX IUIONI 1 3a0e3MeuyroTh e()eKTHBHY AEMOHCTpALli0 aBTO-
MOO1TiB. BaxkIMBOIO CKI1aJIOBOIO KOMIUIEKCY € aIMiHICTPAaTHBHO-TIO0YTOBHIA
KOpIYC, Y SKOMY PO3MIILIIEHO NMPUMIIEHHS JUIsi KEPiBHUITBA, (axiBiiB, Oy-
xrantepii Ta iHmmx ciyx0. [InanyBanHs OyaiBii cHpsiMOBaHE Ha CTBO-
PEHHS HAJICKHHUX YMOB IIpami MMEpCOHATy, OpraHi3allifo MOOyTOBUX MPHMi-
IICHB Ta 3a0e3neueHHsT He0OXiqHOTO piBHSI KOMDOpTy.

Oxpemuii 070Kk 3aifiMae OymiBIIS MATOTOBKH Ta (GapOyBaHHS aBTO-
MOOLTIB, Jie Tepeg0adeHo MOBHUH UK poOiT: pUXTyBaHHS, IITAKITIOBAHHS,
TpyHTYBaHHA, (papOyBaHHsA Ta cymka. OCHAIICHHS BKJIIOYAE cydacHi dap-
OyBaJIbHO-CYIIMIIbHI KaMepH, BEHTHLILIWHI Ta (QUIbTpauiiiHi CHCTEMH, a
TAKOX MOCTH IS CKIIaJallbHUX POOIT.

TexHoJOTIUHI pillleHHs BiANOBINAIOTH CyYaCHHM CTaHAapTaM EHep-
roe()eKTHBHOCTI, OE3MEKH Ta €KOJOTiYHOCTI. ['eHepanpHuii maH mependa-
Yae pallioHaJbHe 30HYBaHHS TEPUTOPIT 3 ypaxyBaHHIM iH)KEHEPHUX MEPEK,
TPaHCIIOPTHUX Mi’13/iB 1 6naroycrpoto. Tepuropist o0namToByeThes acha-
JTbTOOCTOHHUMH TIPOI3aMH, TPOTyapaMH 3 (IrypHHX €JIEMEHTIB MOILIEHHS,
MIAMPHAMHA CTIHKaMH, Ta30HAMH Ta JIEKOPaTUBHUMH HAca/DKEHHAMH. JIiist
Oesrexy nependoadeHe OropoKEeHHs 3 NpodHACTHITY.

VY3araipHIOIOYH Pe3yIbTaTH, MO>KHA 3pOONTH BHCHOBOK, IIIO HPOEK-
TOBaHHU aBTOICHTP € Cy4acHHM 00’€KTOM OaraTo()yHKIIIOHAEHOTO MPH3-
HAueHHS, y SIKOMY IO€JHAHO KOMEpIiifHy, aJMiHICTpaTHBHY Ta CEpBICHY
cKIazoBi. BukoprcTaHHs cydacHUX TEXHOJIOTiH, MaTepiaiB Ta 00JaHaHHS
3abe3meuye BUCOKUH piBeHb (YyHKIIOHAILHOCTI, O€3MeKH, KOMPOPTY 1 Bif-
IIOBiJIa€ aKTyaJbHUM JEp>KaBHUM OyAiBeI-HUM HOpMaM Ykpainu. Otpuma-
HUI JOCBiJ CIpHUs€ 3aKPIIUIEHHIO MPOoQeCciifHNX HaBHUOK y cdepi OyaiBHU-
[ITBa Ta MPOEKTYBAHHA 00’ €KTIB TPAHCTIOPTHOI iHPpaCTpyKTypH i cepsic-
HOTO 00CITyTOBYBaHHS.
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BUKOPUCTAHHSA IMPOITYCKHOI TA ITPOBI3HOI
CITPOMOKHOCTI 3AJII3HUYHUX JITHIA

Hecrepenko I'. L.}, Mysukin M. 1.2, Bi6ik C. 1.3
1Vipaincoruii depoicasnuil ynisepcumem nayku i mexuonozii
2Vuieepcumem mumuoi cnpagu ma Qinancie

SHayionanvnuii mpancnopmuuii ynieepcumem

[TizBuIeHHSsT PiBHS eKCIUTyaTaniiHol poOOTH 3ali3HUIIl MOB'A3aHe 3

BJIOCKOHAJICHHSM TEXHOJIOTII MEPEBI3HOTO MPOLECY Ta IHTCHCU(IKAIIEID
BHKOPHCTAHHS TPOITyCKHOI Ta MPOBI3HOI CHpOMOXKHOCTI JiHiH. I[IpoBi3Ha
CIIPOMOXHICTB JIHI 3HAYHOIO MIpOO 3aJICKUTH BiJl MACH Ta IIBUAKICHOTO
pyxy moi3aiB. TuMm yacom, TEMIH NPUPOCTY MACH TIOI3/1a CIIOBLIHHUIIUCSL.

31e6inpIIoro 301MbIICHHS TepeBe3eHb 3AIMCHIOBAIHCS ITiBHINCH-

HSIM PO3MIpiB pyXY, IO NPHU3BEINO /0 MEPEHACHUYEHOCTI TUISHOK MOi3/1aMH.
Ile HE MOTNIO HE TO3HAYMTHUCS HETAaTHBHO HA OCHOBHHX SKICHHX TOKa3HHU-
Kax eKCIUTyaTaIliifHoi poOOTH, 30KpemMa AITBHUYIHOI Ta TEXHIYHOI IIBHIKOC-
Ti, 00iry BaroHa, cepeIHbO000BOMY MpOOIry JokomoTuBiB. [l ycmim-
HOTO OCBOEHHSI MPUPOCTY 00CATY TepeBe3eHb HEOOXiTHO 3MIHUTH CITiBBiJI-
HOIIIEHHs 301IbIIIEHHS MACH TOI3/iB Ta MiABUINEHHS PO3MIpiB pyXy, Bpaxo-
BYIOUH, 1110 Ha 0araThbOX BUPIMIAIHHUX HAMpPSIMKaxX MOJAIbIIe 30iTbIICHHS
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PO3MIpiB pyXy MOI3MiB ycKiagHeHo. [liBUIICHHS MacH I0i3/1a Ma€ 3HOBY
CTaTH BUpIIIAJIGHAM YHHHAKOM OCBOEHHS 3pOCTar0doro oOcsry rnepese-
3€Hb.

CTpuUMYIOTh iJBHIICHHS HOPM MacH i JIOBKHHU IOi3/1iB 0OMeXeHa
JOBKMHA CTAHIIIMHUX KOJNIH 1 cepHO3HI HEJOJIIKK B OpraHizauii peMoHTY
JIOKOMOTHBHOT'O TIApKy, BaroHiB Ta yTpuMaHHi kKomii. HemoctaTHs i moTyX-
HICTh ICHYIOUHX Cepiif IOKOMOTHBIB. Ha psizi HaliBa)XIMBIIINX HAIPSMKIB,
JIe CIIOCTEepiraeThCsl OpaK MPOITyCKHOI Ta MPOBI3HOI CIIPOMOKHOCTI, TATa —
«JTiMiTyI09a» JIaHKa y TiABHINEHHI MacH Moi3niB. PeamizyBaTe MOXIHUBOC-
Ti MiIBUIIEHHS MacH IOI3/iB MOKHA, OUIBII TOBHO BUKOPHCTOBYIOYH iCHY-
104l JOBXWHU CTAaHIIWHUX KONiH, pamioHaJbHI METOTU MOCHICHHS TSTH,
BIIPOBA/KYIOUH MapajeibHi HOPMH MacH, BIOCKOHAIIIOIOUN TEXHOJIOTIIO Ta
OpraHizallito eKCIuTyartariiHoi podoTu.

[Ipo migBHUIIEHHS MacH Ta JIOBKUHU MOI3/iB BUCIOBIIOETHCS OaraTo
JIYMOK, 1HOAI mpoTwiexHuXx. OpHi OOpIOTHCS 3a MiABMIIEHHS HOPM Macu
[Oi3/iB, HE 3BaXKAIOUM HAa TEXHIYHI MOKJIMBOCTI JIIJISHOK, CTAHIIH JIOKOMO-
THUBIB, 1HIII, HABMAKH, TOBHICTIO 200 YaCTKOBO 3alepeuyoTh e()eKTUBHICTh
IBOTO METOMy. Y KOKHOMY OKpEMOMY BHITAIKY ITiIBUIICHHSI MacH Ta JJOB-
KUHA TOi3[1a, Y TOMY YHCHi, SKi TEPEeBUIIYIOTh NOBXKHHY MPHUHAMAIBHO-
BiIIpaBHUX KOJIH CTaHIiN € KOMIUICKCHUM 3aBIaHHsAM. Bike 3apa3 Ha Oa-
raTb0X BaHTKOHAIPY)KCHUX MIUISHKAX JTOBXKHMHA IOT3/IiB IIEPEBUIIYE IOB-
KUHY TPUIMaIbHO-BIAMIPABHAX KOMIH. Y pO3YMHHUX MeKaX IIe TeXHIYHO Ta
TEXHOJIOTIYHO OOIPYHTOBAHO, SKIO y TpadiKy CremiaJbHO pOo3poOIIcHI po3-
KJIaa{ Uil TaKUX moi3miB. [1, 2]

OueBUAHO, MIABUIICHHS MAacH IMOI3MIB y PAl BHUMAAKIB BUKJIHKAE
30UIBIIEHHST MIDKIOI3HOTO iHTepBasly. ToMy Ha JiNsHKax 3 IHTEHCHB-
HUM PYXOM MOXJIMBO MiJIBUIYBaTH Macy B TOMY BUMAJKY, SIKIIO 301JIb-
LIEHHS MPOBI3HOT CIIPOMOXKHOCTI MEPEKPUE CHPUUMHEHY I[UM BTpaTy IpO-
ITyCKHOT CIIPOMOKHOCTI. AHAJOTiYHO Tpeba BHPIITyBaTH MUTAHHS 1 TIPO 3a-
CTOCYBaHHS TMOJBIHHOI TATH Ta MiJIITOBXYBAaHHS, IPUIOMY KpPaTHY TATY
CHiJT PO3TIBIIATH JIUIIE SK TUMYACOBHH 3axin. HaiOinpmn mepcrnekTHBHEM
Ta e()eKTHBHIAM HAIIPSIMKOM € CEKI[IOHYBaHHS JIOKOMOTHBIB.

OCHOBHUI KpUTEpill miIBUIIEHHS MacH Moi3na € e(peKTUBHICTH i 00'-
€KTUBHA HEOOXiTHICTh IpOTO 3axoxy. llepmr 3a Bce MOTPiOHO BiIITOBXY-
BaTHCS BiJl 1aHOI CTPYKTYpH BAHTa)KONOTOKY Ha KOHKPETHOMY HAIpSIMKY
a00 minsHI. BakIMBO BUBYMTH MOXKIMBOCTI BEJEHHS IMOI3/IB, 1X TPOIyC-
Ky BiZ cTaHIii ¢popmyBaHHS 10 cTaHLil po3dhopmyBaHHS 6e3 abo 3 MiHIMa-
JBHUM YHUCIIOM TTepepo0OK Ha NUIAXY MPSAMYBAaHHS 3aJISKHO Bif 3ac00iB TH-
TH, TPOIMYCKHOI CIPOMOKHOCTI CTaHI[id Ta MIMSHOK. [HOAI MiMsTHKH 00iry
JIOKOMOTHUBIB 3HAXOJATHCA B MEXax ABOX-TPHOX 1 OLIbIIE periOHANbHUX
¢uniii. Ha koskHOMY HanpsiMKy, ¢ HOpMa MacH 1oi3za yHiikoBaHa, € 0J1-
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Ha a0o KilbKa AUIHOK 3 HaliBaxuuM npodinem. | came Tyt Tpeba 3011b-
LINTH KPUTUYHY HOPMY MacH, sIka BU3HAYAETHCS TATOBUMHU MOKIIMBOCTSIMHU
JIOKOMOTHBA.

JocnimKkeHHs TOKa3aiy, 0 OAWH 3 OCHOBHUX HANPSIMKIB y PO3BH-
TKY TPaHCIIOPTY B Cy4aCHUX yMOBAaxX — IiJIBUICHHS IIPOBI3HOI CIIPOMOKHO-
CTi JiHIN 3aBASKH 301TBIICHHIO MacH MOi3IIB 10 6 THC. T, a 3 BIPOBAKCH-
HSIM BOCHBMHUBICHUX BaroHis i1 1o 8..10 tuc. T. Hemocraras Maca moi3niB €
OJIHIE€IO 3 MIPUYNH BUCOKOTO PiBHS 3aIIOBHEHHS IPOITYCKHOI CIIPOMOXKHOCTI
0araTboX JiHii.

BaxxmBe 3Ha4eHHS AU iHTEHCH]IKaIlil BUKOPUCTAHHS IPOITYCKHOT
CIIPOMOXHOCTI 3aJIi3HUYHOI MEpeKi Ma€e BIOCKOHAICHHS TEXHOJOTII mepe-
Bi3HOrO mporecy. lle Hacammepen po3poOka Ta opraHisailisi BUKOHAHHS
rpadika pyxy i mwiany ¢GopMyBaHHS MOI3/iB: HOJIMIICHHS JUCIECTYCPCHKOTO
KEpIBHUIITBA EKCIUTyaTalliiHOI0 pOOOTOI0; OpraHizalisi pUTMIYHOTO PYyXy
NOI3AIB Y MepioJ PEeMOHTHO-KOJNIHHHUX pOOIT; BIOCKOHAJIEHHSI KOHTPOIIIO
3a CTaHOM Ta JUCJIOKAI[i€l0 JIOKOMOTHBIB Ta iX ONEpaTHBHOI'O PeryJfoBaH-
Hsl; TOJIMIIEHHS ONEPaTHBHOIO IIaHYBaHHS MOI3HOI Ta MicLeBoi poboTH, a
TaKOX IIMPOKE BIPOBAPKCHHS aBTOMATH30BaHMUX CHUCTEM YIPABJIIHHSA UL
KEpIBHUITBA IEPEBI3HMM IIPOLECOM Yy PI3HUX EKCIUTyaTaliiHUX yMOBax
[3].

Hoga TexHOMOTIA MOI30HOT pOOOTH BiPI3HAETHCS THM, IO UIS TIPO-
ITyCKY JOBTOCOCTABHHX ITOI3/iB MOTPiOHI MOJOBXKEHI KOJii TINBKH B MIPHH-
MaJIbHO-BiJIIIPAaBHUX MapKax Ha CTaHLisX (JOpMyBaHHs Ta PO3(OpMyBaHHS.
Pyx moi3niB opraHizoBaHuil MK BEJIMKMMH COPTYBaJbHUMH CTaHIISIMHU 3
MOTY)XHUMH CTPYMEHSIMH BaroHOINOTOKIB, i ()OPMyBaHHs iX HE BHKIIMKAE
JIOaTKOBOTO 4acy Ha Hakonu4eHHs. [Ipu 1poMy mNoi3HOMY Iucnerdepy
HEOOXITHO MJIaHyBaTH poOOTYy B MaWOYyTHIO 3MiHYy Tak, 1100 3a0e3mednTH
BCTAaHOBJICHUH rpadikoM pyXy 1 TEXHOJOTIYHHM HPOLECOM COPTYBAIbHHX
CTaHIIH CepeIHPOTOAMHHUN TEMIT NMPUOYTTS BEIMKOBAHTAXKHUX ITOI3/iB.
[pwu 3rymeHHi moi3iB Ha MiAX0JaX 0 COPTYBAIBHUX CTaHINH AWCIETYEp-
CBKHH amapaT BXKHMBA€ 3aXO0JIiB IO MPUCKOPEHHS iX 00pOOKH Ta SKHAWIIBHU-
JIIIOTO 3BUTRHEHHS KONiH y mapkax npuiiomy [3]. 1106 3abe3mednTt put-
Mi4YHy poOOTY Ta CyBOpe BUKOHAHHSI BUMOT O€3IEKH PyXy Ha CTaHLIsX, Je
00pOOIIAIOTH TaKi MOT3/1M, BHECEHO 3MIHU Ta JOTIOBHEHHS JI0 TEXHOJIOTTIHIX
MIPOIIECIB Ta TEXHIYHO-PO3MOPSAYNX aKTiB, po3po0iIeHi Ta BBEIEHI iHCTPY-
Kiii 3 mpuiioMy Ta BiAIIpaBICHHS BEJIMKOBAarOBUX Ta MOOBKEHHX ITOI3IiB.

Hoga cuctema excruryartaliiitHoi poOOTH TpHBeETa B Ail0 BEIUKI pe-
3€pBU IiIBUIIEHHS MMPOBI3HOI CIIPOMOKHOCTI JIiHIM MPH MiHIMaNIbHUX €KC-
IUTyaTalifHuX BHUTpaTax 1 0e3 Oyap-SKMX JOJATKOBHX KalliTAIBHUX BKJA-
JeHb. Bce 1e He TiIbKU NPHUCKOPIOE JOCTaBKY BaHTAXiB, a 1 BHOCUTD TJIH-
OOKi SIKICHI 3MIHM B caMy CHCTEMY €KCIUTyaTaliifHoi poOOTH Ta BUKOpHC-
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TaHHS TEXHIYHUX 3aCO0IB: MOKPALIYEThCS BUKOHAHHS Trpadika pyxy MOi3-
JiB, 3HW)KYIOTBCSI TIPOCTOT BaroHiB B OYiKyBaHHI BiJIIPaBJICHHS, ITiJBHIILY-
€TBCSl PUTMIUHICTH POOOTH AUISTHOK Ta CTaHIIH.
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AJIT'OPUTMIYHE 3ABE3IIEYEHHA ABTOHOMHOI'O
BU3HAYEHHS KOOPANHAT CYJIHA I YAC BTPATH
HABITAIIMHUX CUTHAJIIB

Hocos I1.C.%, Coxou 1.B.2
Y00ecoruii nayionanvruti mopcokuii ynieepcumem,
2Xepconcoka 0epacasha Mopcoka akademis

CyuacHe MOpEIUIaBCTBO TepedyBae y cTaHi rimboKkoi 1udpoBoi Tpa-
Hcdopmanii. Binburicts onepaniii ynpapiiHHS pyXoM CyJieH 0a3yloThCsl Ha
eJIEKTPOHHMX HaBiramiiaux cucremax — ECDIS, GPS, GNSS, AlS.

BonHouac, 3pocTaHHsl 3aJeKHOCTI BiJ LUPPOBOI iHPpacTpyKTypu
pOOUTH CyaHA ypa3IHMBUMU 0 KibepaTak, TeXHIYHHUX 300iB 1 CHEPTETHUHUX
blackout-cuenapiis.

Taxi iHIUASHTH MOXYTh MPHU3BECTH IO BTPATH HaBiramiitHoi iHdop-
Mallii, CIIOTBOpEHHs reorpadivHuX KOOPJMHAT MICIsl 3HAXOKEHHS CyaHa
a00 NMOBHOT HE/Ii€31aTHOCTI CHCTEM KepyBaHHS.

VY 3B’53Ky 3 IMM OCOOJMBOI aKTyajbHOCTI HaOyBa€ MHMTaHHS CTBO-
PEHHS pe3epBHHX, aBTOHOMHHX Ta 3aXHMIIEHHX CHCTEM HaBiramii, 31aTHUX
3a0e3neunT Oe3nepepBHE BH3HAYCHHS TeorpadiuHUX KOOPAWHAT CyAHA
HAaBiTh y pa3i KoMrnpoMmeTanii abo HeZOCTYITHOCTI €IeKTPOHHUX CUT'HAIIIB.
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AKTyaJdbHIiCTH JOCTiTKEHHs] 3yMOBJICHAa MOTPEOOI0 CTBOPEHHS iH-
TErpoBaHUX PILIEHB, IO MOEAHYIOTh TOYHICTh CYy4aCHHUX €IEKTPOHHUX CHC-
TEM 13 HAAIWHICTIO TPaAWIiHHUX METOMIB Hapiramii. Takuid migXin IMigBH-
LIy€ CTIMKICTh Cy/iHA JI0 TEXHIYHHUX 3001B, 3a0e3neuye MBHUIKE TepEMHUKaH-
HS MDXK PI3HMMH JpKepeslaMM HaBirauniiiHoi iHgopmarii ta rapantye Oesre-
PEPBHICTH i 6€3MeKy pyXy.

AHani3 HaykoBHX JuKepen [1-7] mokasye, mo mpobiema 3abesre-
YeHHS HaBITallifHOI CTIMKOCTI CyOHa y KPUTHYHUX YMOBAaX PO3TIIIAETHCS
(parMeHTapHO, OXOIUTIOIOYH OKpPEeMi acleKTH — BiJ TPaIWIiHHUX METOIIB
JI0 CyYacHHX CHCTEM MO3WIitoBaHHA. Psim pobit [8-11] mocmimkye HaBira-
LiiiHy Oe3reky B yMOBax BinmMoB obOnamHaHHS un blackout, 30kpeMa BHKO-
pHUCTaHHS IPOrPAaMHUX IHCTPYMEHTIB AJIsl MOJENIOBAHHS Ta aBTOHOMHHUX
CHoCcO0IB BU3HAYCHHS MICII CY/IHA.

MeTta pocaigmeHHs

[TigBUIUTH HAaBIramiHy CTIHKICTh CyJHA B yMOBaX KiOeparax i Bij-
MOB €JIEKTPOHHOTO OOJIaJHAHHS IUIIXOM IHTerpauii TpaAuI[iHHUX METOIB
MOPEXIiTHOT acTpOHOMIi 3 Cy4acHMMHU LU(PPOBHMH Ta aJrOPUTMIYHHMH Pi-
LICHHSIMHU.

3aBaaHHA TOCJTiIKEeHHS

1. CTBOpUTH IHCTPYMEHT OOUYHMCICHHS KOOPANHAT Cy/HA 3a JOTIOMO-
TOI0 CEKCTAaHTa Ha OCHOBI XMapHHX TexHoori# (Google Sheets).

2. PeamizyBatu aBTOHOMHY KapTorpadiuny cucremy Ha 6a3i Python,
sIKa JIO3BOJISIE Bi3yasi3yBaTH MapLIpYT i BU3HAYATH IIBUIKICTH Ta Kypc 0e3
MiIKTI0YeHHs 10 [HTepHeTy.

MeTonoJ10risl Ta TeXHiYHA peaizanis

1. Acmpornomiunuii MoOoyis.

Po3pobiieno xmapHuii nporpamuuii iHcTpymenT (Google-Tabmuiii)
JUIsl aBTOMaTHU30BaHUX PO3PaxyHKIB KOOPAMHAT CyJHa HA OCHOBI pi3HOYAC-
HUX criocTepexxeHb COHIIA 3a JIOOMOT0I0 CEKCTaHTa.

e BuKoHye CTaTHCTHUHY NEPEBIPKY CIIOCTEPEXEHb Ta AaBTOMATH-
YHE BUSBJICHHS IPOMaxiB y BU3Ha4eHHI BUCOT COHILS.

e Cucrema BpaxoBye MOMpPaBKH (pedpakxififo, mapaiakc, iHIEKC
CEKCTaHTa, BUCOTY OKa CIIOCTepirayda ToIlo).

e Bmsnaauae oOcepBOBaHI KOOPIUHATH CyJHA Ha IIJICTaBl MaTe-
MAaTUYHHUX MOJIEe BUCOTHHX JIiHIH MOJIOKEHHSI.

Takwuii migxin 3abe3nedye MOCTaTHIO TOYHICTh PO3pPaxyHKIB 1 3MEH-
Ty € BIUIUB JIIOJICEKOTO (haKkTopy.

2. Enexmponna cucmema Dead Reckoning.

Ha 6asi 6i6miotex folium, geopy, ipywidgets po3po6ieHo aBTOHOM-
HUH IporpaMHuii 3aci0, sKuit:
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® J103BOJISIE BBOAUTH KOOPJMHATH MapUIPyTHUX TOYOK;
e aBTOMAaTH4HO OyJy€ MapLIpyT i 00UMCIIOE MIBUAKICTh CyIHA Ta
KYypc;
e BinoOpaxkae naHi Ha IHTEPAaKTHBHIN KapTi;
e (yHKIIOHYE JIOKaJIbHO 03 JocTymy a0 IHTepHeTy, BUKOPHCTO-
BYIOYH KEIIOBaHi KapTH.
[Iporpama € cTiiiKOO 0 30BHIIIHIX BIUIHBIB 1 MOXKe OyTH BHKOPHC-
TaHa mix gac blackout abo kibeparak, mo MOpymIyr0Th poOOTy TI00ATBHIX
HaBITallHUX CHCTEM.
3.Excnepumenmanvha nepesipka.
Monysb OyJio IPOTECTOBAaHO Ta BU3HAYCHO, L0 MOXUOKa BH3HAYCH-
Hs reorpadiuHuX KOOpPAMHAT MICIl Cy/JHA CKjaja He Oinbine HiX 5% Bin
KJIACUYHHMX 00CEPBOBAHMX TOYOK, IO CBIAYHMTH NMPO HAAIWHICTH 1 TOYHICTH
AITOPUTMY.
3anpornoHoBaHO KOMILIEKCHE DIillIeHHs JUIsl MiJBUILCHHS HaBiramii-
HOI CTIHKOCTI CYJIeH Y pa3i TEXHIYHUX 1 KIOEpHETHYHHX 3arpo3.
CucrteMa TO€IHY€E TPAAWIiiiHI acTPOHOMIUHI METOIH, aBTOMAaTH30-
BaHi OOYHCIICHHS Ta aBTOHOMHY €JIEKTPOHHY KapTorpadiro, 1o J03BOJIIE
3abe3neunTn Oe3nepepBHy, TOYHY I He3ale)kHy HaBIraIliro HaBiTh y KPUTH-
YHUX YMOBaX.
Po3pobmneHi iHCTPYMEHTH CIIPHSIOTH!
e MiHIMIi3aIlil pU3UKiIB IPH BiAMOBaX 00JaIHAHHS;
e OICPATHBHOMY BiJHOBJICHHIO HaBIralminHuX (YHKIIN CyaHA;
® MiJBHIICHHIO TOTOBHOCTI €Kimaxy 10 Aiii B ymoBax Kibep3a-
rpos.
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PO3POBKA ITPOTPAMHOI'O TPOAYKTY JJIA
MOKPAIIIEHHA TATOBUX PO3PAXYHKIB PYXY MOI3/IIB

Onnmak A.C., ct. rp. JIl'-41, Honm M.M., ct. rp. JII'-41,
Topramos B.10., bad’saxk M.O.
Hayionanvuuii ynieepcumem «JIogiscora nonimexunixay, m. Jlvsis, Yrpaina

Po3BUTOK 3ai3HMYHOTO TPAHCIOPTY YKpaiHW HE CTOITh HA MicIi, B
poOOTy BIPOBAIKYIOThCS HOBI JIokoMoTHBH, Ayis npukiany TE33AC, ic-
HYIOTb IIJTAHU 3aKyIiBJII HOBUX €JIEKTPOBO3iB KommaHii Alstom, OyaiBHHIT-
Ba HOBHX MapuUIPyTiB, IPOKJIATAHHS KOJIiil €BPONEHCHKOTO CTaHAAPTY.

ToMy BUHMKae HEOOXiJHICTP BUKOHAHHS TATOBUX PO3PAXyHKIB, SIKi
JIO3BOJITIOTh BU3HAYUTH JOMYCTHUMI MapaMeTpu Mach cocTtaBa. TodHe BH-
3HAUEHHS TaKUX NapaMeTPiB JO3BOJISE MOKPAIIUTH EKOHOMIYHI XapaKTepu-
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CTHKH POOOTH 3aJi3HUILI a/KE J1a€ MOXKIIMBICTh B IIOBHIH Mipi BUKOPHUCTATH
MIPOITYCKHY MOYJIMBICTD JUISTHKH KOJIi.

301IbIICHAS MacH BaHTaXIiB, IO MEPEBO3UTHCS MO JIJISHII 33 OJH-
HULIO Yacy 30U1blIye NMpUOYTOK 3ali3HUIN, IO € JIOCUTH aKTYyaIbHHM Yy
Oynb sKHi yac.

Ha nmorounmii MOMEHT AJI1 BUKOHAHHS TATOBUX PO3PaxXyHKIB MOI3/IB
9acTo 3aCTOCOBYIOTH 3aCTapilly CHCTEMY, SKa Ma€ MEeBHI HEJOMIKH, SIKi 3Me-
HIIYIOTH i TOYHICTH Ta 3HAYHO 30iNBIIyE BUTPATH JIIOJCHKUX PECypciB Ha
MIPOBEICHHS PO3paxyHKIiB depe3 BENUKY KiJbKICTh OIepalii, 0 BHKOHY-
I0ThCS BPYUHY.

Meroauka, sSiKa MacoBO BHKOPHCTOBYEThCS Ha JAaHWH MOMEHT IIe-
pendavae NPUIHATTA YChOTO COCTaBa, SIK MaTepiajbHy TOUYKY, sika po3Ta-
[I0BaHa B MO0 IIEHTPi Mac, TOOTO MPUOIU3HO B CEpeIMHI COCTABA.

Take crpoieHHs 0yJI0 TOMUIBHUM Y YaCH BiICYTHOCTI €IEKTPOHHO-
obuncmoBanbuux MaiuH (EOM) amke 103BoJIsi€ 3SMEHIIUTH BUTPATH Mparii
Ha BUKOHAaHHS PYYHMX pO3paxyHkiB. [IpoTe IiHOIO CIpOILEHHS Hpolecy
PO3paxyHKy OyJI0 3MEHIIEHHs HOro TOYHOCTI.

3 METOI0 TEBHOTO 3MEHIICHHS MOXHOKH BHKOPHCTOBYIOTH CEPEIHE
apupMeTHIHEe 3BaKEHE, J¢ B SKOCTI BaroBWX KOE(IIiEHTIB BUCTYIIA€ TOB-
KWHA JUITHOK IO CIIPSIMIISIOTBCA.

Po3paxyHOK yxmimy 00’€IHaHHX €JIEMEHTIB BUKOHYETHCS 32 (opMy-
noro 1 [1].

LSS,
© SHSH+..+S, 7 1)

[P P ..
ge 17277 — xpyTHU3HA EIEMEHTIB JUISHKH, 10 CIPSIMISIETHCS, %o;

Slv S'L JTIOBXKMHA €JIEMEHTIB JIJISTHKH, 110 CTIPSMIIIETBCS, M.

3a ¢dopmyioro (2) BpaxoBYeThCsl OIpP BiJi KPUBHX, KU CTBOPIOE
CUJTY, 1110 3aBAXKA€ MOI3/1y PyXaTHUCh.

n
= 700§~ Se
S &R
1=
: (2
S . e . .
ae P — moBKMHA KPUBOI HAa CIIPSIMJIICHIN OUISHIIL, M;
R paliyc KpUBOI Ha CIIPSIMIICHIH AUISHI, M;
¢ — cyMma JOBXKUH JIISTHOK, IO CTIPSMIISIOTHCS, M.
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i i

CyMyrour 3HaueHHs1 ° 1 ° OTPUMYIOTH YXWJI CIPSIMIICHOT TUISHKH, 11
JIOBXKHHA OTPUMYETHCS CYMOIO JOBXUH JUISTHOK, 3 SIKUX BOHA CKJIJa€ThCs.

[Ticnst woro a1t KOXKHOT CIIPSAMIIEHOT AUISTHKY ITPOBOAUTHCS MEPeEBip-
Ka Ha MOXKJIMBICTD CIIPSIMJICHHSL.

B pesynbraTi chpsAMIICHHS OTPHUMYIOTh HOBHH CIIMCOK EJIEMEHTIB
oI AUISTHKH.

He crpsimitioroThest cTaHIii, po3paXyHKOBHH Ta IIBUAKICHUN ITiTiHO-
MH, €JIeMEHTH HPO]IT0 3 Pi3HUMH 3HAKaMU YXWIy (CHyCK 3 IgiHoMOM i
HaBIIAKH), €ICMCHTH, SIKi HE TIPOXOATH EPEBIPKY.

Jlnst BUKOHAHHS CHPSIMIICHHS! BUKOHYETBCSI 0arato py4HHX OIHOTH-
ITHUX Ji#, [0 € HeIOUUIBHIM IpH cyyacHOMY po3BuUTKy EOM Ta npusso-
JIMTH JI0 TIEPEBUTPATH JIFOJACHKUX PECYPCIB.

Ha Baronu, 1o 3HaXOIAThCS Ha €IEMEHTaX MPOQIII0 3 YXUIOM, i€
CHJIa TSDKIHHS, sIKa CHIOBUIBHIOE BaroH IPH PyCl Ha yXUJI 1 IPUCKOPIOE HOTO
U pyCi 3 yXUIIy.

[MpuitEATTa M0i311a, K MaTEpiadbHOI TOUYKH, 110 3HAXOAUTHCS, IPUO-
JIM3HO, B IIGHTPi cOCTaBa NMPHU3BOAUTH A0 ITHOPYBAHHS CUTYyalii, KOJHU Ba-
TOHHU 3HAXOIATHCS NILTHKAX MPOQLII0 3 Pi3HUM YXHIIOM, IO BHOCHUTH TIO-
XHOKY.

Jnst mpuKIay MOJKHA HaBECTH CHUTYAIil0 KOJIM MOi3]] IPOXOAUTH 110
JEKITBKOM TUISHKAM Pi3HUMH yXHiIaMH, puc. 1.

0 10 0

Puc. 1. YMoBHMit npodinb Kodii.

[Tpu mpoxomKeHHi mpoi3xa mo mpoditro, SKU MOKa3aHo Ha pucC. 1, €
MIPOMDKOK Yacy KOJIM IIEHTP Macc moi3na M MpoXoAWuTh MO TUISHIN 3 YXH-
oM 0 %o 1 mpu po3paxyHkax OyJe BBaKaTHCS, IO MOi37 3apa3 mepedyBae
Ha mpsamiil aingani xomii. IIpore, HacpaBai 3HaYHA KiJIBKICTH BaroHIB IMO-
i31a nmepedyBae Ha MigHOMI, IO YCKIATHIOE PyX MOT3/1a 1 CIOBIIBHIOE HOTO.
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VY cutyanii 3 puc. 1 € IMOBIpHICTb, IO BiIOYAETHCS CIPSIMIICHHS
JIBOX JIUISTHOK, II€ JIEIIO MMOKPAIIUTh TOYHICTbh, aJle MOXKYTh TPAIUIATHCS BHU-
TIaJIKK KOJIM CIPSIMIICHHS] TOYHO HEMOXKITMBE - TIEPEXiJ i3 CIlycKy Ha migidom
YM HaBIaKH, €JIEMEHT PO3TAIOBAHO MOPYY 3 PO3PaXyHKOBHUM UM IIBUJKIiC-
HHUM TigiioMaMu a00 CTaHLIEro.

[Ipu moOymoBi KpMBOI MIBUAKOCTI Ta Yacy pyxy IO MEPEroHy IMOXu0-
Ka BiJl TAKMX MOMEHTIB OyJie CKITaaThCs Ta B KIHIIEBOMY pe3yibTaTi BinOy-
JIETBCSL CTIOTBOPEHHS pe3yNbTaTiB MOOYJOBH. BHACTINOK IBOTO 3MIiHIOIOTH-
csl pO3paxoBaHi €eKOHOMIYHI TOKA3HUKH TUIIHKH, [0 HETaTUBHO BIUIMBAE HA
il pobory.

Jnst TTIOKpaIieHHsT TOYHOCTI PO3PaxyHKIB HAMH NPOIOHYETHCS IPO-
BOJMTH iX 3a qornomororo EOM Ta BUKOHYBaTH pO3paxyHOK JJIsl yChOTO TO-
3ay.

[Moizn npuiiMaeThCs sIK 00 €KT, IO HE CTUCKAETHCS 1 HE PO3TATYETh-
cs1, TOOTO IrHOPYETHCS JTIOMT B aBTO3YETTHUX MPUCTPOSIX BArOHIB 1 JIOKOMO-
THUBA.

Ha novartky 1o 3agaHoMy COCTaBY PO3paxOBYETHCS Ta 30epiracThes
TIOJIO’KEHHSI BaroHiB BIJHOCHO JIOKOMOTHBA, IO JI03BOJIMTH 3HAIOYH HOTO
TIOJIO’KEHHS BU3HAYHUTH €JIEMEHT MPO]IITIO Ul KOXKHOTO BaroHy B COCTaBi.

106 BupimmTH PIBHAHHS PyXy Moi3la HEOOXiTHO BH3HAYUTH TPHU
OCHOBHHX CHJIM, SIKi JiFOTh Ha HHOTO Ta 3ajIe)aTh Bix MBUAKOCTI V, a came

w , F .
CUIIy OTOpY pYXY ', CHJIy TSTH BiJl JJOKOMOTMBAa = ¢ Ta TrajbMiBHY CHILY
2-
JUIst KO>KHOrO THITy BaroHa Ta JIOKOMOTHBA BH3HAYA€THCS HaJIeKHA

oMy (yHKIIs f (V )_ W, sIKa JIO3BOJUTH 3HAIOYM ITOTOYHY IIBUIKICTH
PYXY BU3HAYUTH OTIip, SIKHA YHHUTH PYXOMa OJFHUIIS.
JJis TOKOMOTHBA 3a1a€ThCs (PYHKITIS, IO TO3BOJISE BU3HAYUTH CHITY

TATH TIPH BiJIOMIA IMIBUAKOCTI f(V)= FC. Ls ¢dyHKOisS Mo CBOiH CyTi €
MIPECTAaBICHHSAM TATOBOT XapaKTEPUCTUKH 33JaHOTO JJOKOMOTHBA.

BusnavaeTscst QyHKINS, MO BiANOBiga€ TadbMIBHIA CHIII PYXOMEX
OIUHULb f(V)=Bs.

[Ticnst 9oro MPOBOAUTHCS iTEpAIliifHe MOJSITIOBAHHS PyXy IMOi3/1a IO
3a/1aHii JUISHIN 3 38J]aHO0 TUCKPETHICTIO Bifl SIKOT 3aJI6KUTh TOUHICTh PO3-
paxyHKy 1 #oro 4ac.

UuM MeHIIa TUCKPETHICTh, TUM Oibllle 0OYMCIIOBAIBHUX PECYPCiB
EOM nHeo6xigHo afne ¥ 6i7bIIa TOYHICTh OTPUMAHNX PEe3yJIbTATIB.

W F, B

I[J'IH KOJXHOT'O KPOKY BU3HAYAIOTHC 3HAYCHHA y y 6, miciis 4o-
o 3HAKYU IOJIOKEHHS KOXKHOI pyXOMOI OI[I/IHI/IL[i BU3HAYA€ETHCA HpOCKHiH
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CUJIM TSDKIHHS Ha BIiCh KOJIi, 110 Ja€ 3MOTY BpaxyBaTH ii BIUIMB Ha pyX HO-
i31a.

OCKIiJIbKM YMOBHO HPHHHSTO, III0 COCTAaB HE CTUCKAETHCS 1 HE PO3TS-
T'YETBCS, TO CHJIM LIO JAIIOTh HA KOXXEH OKPEMHUIl BaroH 4 JIOKOMOTHUB CY-
MYIOTBCS JJIsl OTPUMaHHS pe3yJIbTyI0401 CHIIH.

3Ha0uM CHIIH, IO TiFOTh Ha COCTaB MOJKHA PO3B’SI3aTH TUQEpEHIIii-
HE PIBHSHHS pyXy MOi3[a Ta OTpUMAaTH HEOOXimHI JaHi A moOyI0oBH KpH-
BHX IIBHIKOCTI Ta 4acy.

Po3B’sa3yBaTi piBHAHHS MPOMOHYETHCS 3a JOMOMOTro0 Merona PyH-
re-KyTrtn 4-ro mopsaky, mo 3abe3nedye JTOCTaTHIO TOYHICTh OTPUMaHHUX
3HAYCHb.

Po3pobka Ta BrpoBaKEHHS 3alpONIOHOBAHOTO HAMH IPOTPAMHOTO
MPOJYKTY JTO3BOJIUTH CHPOCTHTH TATOBI PO3PAaXyHKH Ta IIOKPAIIUTHU iX TOY-
HICTB 32 PaxyHOK Cy4acHHUX METOJHK Ta 00JaHaHHS.

B cBoro uepry Le 3MEHIINTh BUTPATH Ha BUKOHAHHS PO3paxyHKIB, a
30UIBIICHHST TOYHOCTI JO3BOJHMTh MAaKCHMAJIbHO BHKOPUCTATH IOTEHIIial
JUISTHOK, SIKi pO3paxoBaHi 382 HOBUM METOJIOM.

JlitepaTypa:

1. Bbo6ups /. B., I'pumenko M. A., Cepmroxk B. H. Teopist T0KOMOTHBHOI TATH :
miapyuynuk / Ilig pen. k-ta TexH. Hayk, mou. B. H. Ceparoka; YIVHT; HHI
«/IHinpoB. iH-T iHGpacTpyKTypH 1 TpaHci.». JJHinpo, 2022. 385 c.

2. The 1st International scientific and practical conference “Innovations and pro-
spects in modern science” (January 15-17, 2023) SSPG Publish, Stockholm,
Sweden. 2023. 425 p.

MOJEJIOBAHHS TA TIPOITHO3YBAHHSA ITOIIUTY HA
BAHTAKHI IEPEBE3EHHS 3 YPAXYBAHHSIM CE30HHOI
KOMIIOHEHTH

Pesnux A.B. CBiunncbka O.B.
Xapxigcokuil HAYIOHATLHUL A8MOMOOIILHO-00POICHIU YHIBEPCUNEM

[Tonut Ha BaHTaXHi TIEPEBE3EHHS JOIIBHO PO3TIISIIATH K CTOXAC-
TUYHAN 4YacOBHH psAI, AWHAMiKa SIKOTO (POPMYETHCS Iif BIIMBOM JIOBIO-
CTPOKOBMX TEHJEHIIH, CE30HHUX KOJIMBAaHb Ta BUMAAKOBUX 30ypeHb. s
CEKTOPiB €eKOHOMIKH, ITOB’3aHUX 13 OyIiBEIBHOIO Ta BiTHOBIIOBAIBHOIO Ii-
ATBHICTIO, CE30HHA KOMITOHEHTA € JIOMIHYI0UNM (AKTOPOM 3MiHH iHTECHCH-
BHOCTI IlepeBe3eHb. ITHOpYBaHHA CE€30HHOCTI MPH aHaJi3i MOMUTY MPHU3BO-
JIMTh JI0 CUCTEMAaTHYHHUX MOXMOOK MPOTHO3YBaHHS Ta Hee()eKTHBHOTO IIa-
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HYBaHHSI TPAaHCIIOPTHHUX PECYPCIB, IO 3YMOBIIOE€ HEOOXIJHICTH 3acTOCy-
BaHHs ()OpPMaIi30BaHUX METOIB aHAJI3y YaCOBHX PSIiB.

MeTO0NIOTIYHY OCHOBY JOCIHIPKCHb CTAHOBUTH KIACHYHHMUA ITiJTXi]|
JI0 IIEKOMITO3MLIT YaCOBUX PSIIIB, 3TiAHO 3 SIKUM (pakTHYHHN 0OCST BaHTaX-
HUX IIePeBe3eHb MOJAETHCS K T0OOYTOK TPEHJOBOI, CE30HHOT Ta BUIAIKOBOT
CKJIAJIOBHUX. 3 METOI0 3a0e3MedYeHHs] CTaTUCTHYHOI CTIHKOCTI Ta perpe3eH-
TATHBHOCTI MOZETI 3 BHOIPKH BHKIIIOYAIOTHCS aHOMaJIbHI 3HAUYCHHS, 3yMOB-
JICHI pa30BUMH E€K30TC€HHHMH IOKAMH, SKi i€HTH(DIKYIOTBCS 3a JOMOMO-
TOI0 CTAaTUCTUYHHX KpuTepiiB. Dopmarizariisi ce30HHOT KOMIOHEHTH 3Miic-
HIOETBCS Yepe3 CHCTeMY KOe]ili€eHTIB Ce30HHO{ HEpiBHOMIPHOCTI, IO BH-
3HAYAIOTHCS Ha OCHOBI CITiBBiTHOMICHHS ()aKTHYHUX MICIYHUX 3HAYCHB IO
CepeIHbOMICSYHOTO PIBHS BiJIOBIIHOTO Mepiofy. Y 3arajJbHOMY BUIIISLII
MO/JIeTIb IONHUTY MOe OyTH Hpe/CTaBiIeHa MYJIbTUILIIKATUBHOIO 3aJIeXKHIC-
TIO, sIKa TIOEJHY€E TPEHIOBY (DYHKIIIIO Ta CE30HHHM 1HEKC.

Jnst anpokcuMaliii JOBrocTpOKOBOI TEH/IEHIIIi 3aCTOCOBYIOTHCS aHa-
JITHYHI TpeHJ0BI (YHKIII, MapaMeTpu SKUX BU3HAYAIOTHCS METOAAMH pe-
IpeciiHOTO aHali3y 3 BUKOPHCTaHHSIM KPUTEPil0 MiHiMi3awii cepeHboi no-
xnbku ampokcuMmartii. OmiHKa afeKBaTHOCTI MOOYJOBaHMUX MOJENEH 3miiic-
HIOETBCS IIUIIXOM IOPIBHSAHHA (DAaKTHYHMX Ta PO3PAXYHKOBUX 3HAYEHb 1
aHaJi3y BiTHOCHUX IOXHOOK MPOTHO3Y.

Jnst omucy 3aranbHOi TEHICHILIT 3MIHM IONHTY 3aCTOCOBYIOTHCS
aHamiTHYHI TpeHnoBi Mozeni [1-3]. HalOinen nommpeHnMy € JiHiHHI Ta
HeNiHiHHI (30KkpeMa cTeneHeBi) QyHKIIi, sKi BAKOPUCTOBYIOTHCS AJIsI arpo-
KCUMaIlil IOBrOCTPOKOBOT TEHACHIIIT Ta IHTETPYIOTHCS Y MYJIbTHILTIKATHBHY
MOJIeNb 3 YpaxyBaHHSAM CE30HHOI KOMIOHEHTH. Takuil miIxiJ J03BONISE O~
HOYACHO BpPaxyBaTH sIK JIOBIOCTPOKOBY TEHCHIIII0 PO3BUTKY PUHKY BaHTa-
KHUX TepeBe3eHb, TaK 1 PEryJIsIpHI CE30HHI KOJIMBAaHH:], 3a0e3neuyroyu
OUTBIN ePEKTHUBHE 3rIIA/KYBAHHS TaHHUX.

Pesynbratn aHamizy 4acoBUX pAIIB OOCATIB BaHTAKHUX MEPEBE3CHBb
MOXYTb MIJTBEPIUTH HASBHICTD YiTKO BUPAKEHOI CE30HHOT 3aKOHOMIipHOC-
Ti, IO TPOSIBIETECA Y 3POCTAaHHI MOMUTY B TEIUII MEPiogu Ta HOro 3HU-
JKCHHI B 3UMOBI Micsmi. [Tpn po3paxyHKax CE30HHI 1HIEKCH MOXYTh MaTH
XapakTep cTaOiIbHOI MOBTOPIOBAHOCTI B MEXaX PIYHOrO IHKIY, IO CBiJ-
YHUTH NIPO CTPYKTYPOBAHMH, 8 HE BUITAJIKOBHH XapaKTep KOJUBAHb IOTUTY.

[TopiBHsUTEHA OIliIHKAa MOJIENe TOoKa3ye, MO0 BKIIOYEHHS CE30HHOI
KOMITOHEHTH CYTTEBO 3HMXKY€E CHCTEMAaTHYHI BiIXHICHHSI MK (PaKTHUIHUMU
Ta MOJIEIbOBAaHUMH 3HaueHHsAMU. HemiHiliHI TpeHIOBI 3aJIe)KHOCTI JIE€MOH-
CTPYIOTH BHIY YyTIMBICTH O 3MiHM iHTEHCHBHOCTI ITONIUTY B OKpeMmi ¢a3u
CEe30HY, IO MiATBEP/PKYETHCSI 3MEHILEHHSIM CepeIHbOI BiIIHOCHOT MOXHOKH
nporHosy. lle migkpecitoe JOITBHICTD iX BUKOPUCTAHHS MIPHU CEPEIHBOCT-
POKOBOMY IIPOTHO3YBaHHI ITONUTY HA BAHTAXHI IEPEBE3CHH.
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[IpakTHyHe 3HAYEHHS TAKOro aHaji3y JAJsl BaHTaXXHUX IEepeBE3CHb
TOJIATAa€e Y MOKJIMBOCTI 3aBYaCHOTO IUIaHyBaHHsI 00CsTiB, OoNTHMI3allii 3aBa-
HTa)XCHHsI TPAHCIIOPTHHUX 3aCO0IB Ta OLIBII PaIliOHATLHOTO PO3MOALTY pe-
CYpCIB YIPOJIOBX POKY. YpaxyBaHHs CE30HHOI KOMIIOHEHTH JJ03BOJISIE 3HU-
3UTH PU3UKH Jedinuty abo Ha/UIMIIKYy TPaHCIIOPTHUX IOTY>KHOCTEH 1 Mif-
BHIIUTH CTIHKICTh JIOTICTHIHOT CHCTEMH 10 KOJMBAHD MOIUTY.

BpaxyBaHHS BIUIMBY CE30HHUX KOMIIOHEHT JOJATKOBO OOIPYHTOBYE
BUIIAJKOBHUII XapakTep MOMUTY HA BAaHTaKHI IEPEBE3CHHS 3 HAYKOBOI TOUKH
30py. @opmarizamisi ce30HHUX KOJHMBAHb y BUTJIANI CE30HHHX 1HIEKCIB Ta
iX iHTerpamis y TpeHIOBI MOJeli 3a0e3nedye 3MEHIICHHS! CHCTEMaTHIHIX
MTOXUOOK 1 MiABUIIEHHS] TOYHOCTI MPOTHO3HUX OIIHOK.

3anpornoHoBaHui MiAXix MOXe OYTH BUKOPHCTaHUM JUIS CEPEAHBO-
Ta KOPOTKOCTPOKOBOTO MPOTHO3YBaHHS OOCSTIB IEPEBE3CHb, a TAKOXK IS
OOTpYHTYBaHHS YIIPABIIHCHKUX PIlICHb MO0 IJIAHYBAHHS TPAHCIIOPTHHUX
MIOTYXHOCTEH. YpaxyBaHHsS CE30HHOI KOMIIOHEHTH CTBOPIOE IIEPENYyMOBHU
JUIsL palioHani3amii BUKOPUCTaHHS PECYPCiB Ta MiABMINEHHS alalTHBHOCTI
JIOTICTUYHMX CHCTEM JI0 LUKIJIIYHUX 3MiH HOIHTY, IO BU3HAYAE MIPAKTHYHY
LiHHICTB AJIS OpraHi3alii BAHTa)KHUX NEPEBE3CHb.

JlirepaTypa:
1. Freight rate and demand forecasting in road freight transportation using econo-
metric and artificial intelligence methods. DOI:

https://doi.org/10.3846/transport.2023.20932

2. Methods of forecasting freight transportation in logistics. Caiit: https://isg-
journal.com/isjea/article/view/449/251

3. Seasonal Methods of Demand Forecasting in the Supply Chain as Support for
the Company’s Sustainable Growth. DOI: https://doi.org/10.3390/su15097399.

U®POBI KOPUJIOPH €C — YKPATHA: IHTETPALIISI
ABTOTPAHCIIOPTHUX MEPEBE3EHbD V €BPOIENCHKY
LIUPPOBY TPAHCIIOPTHY EKOCUCTEMY

Pyb6an A.C., Muxaiinos €.B.
Cxionoykpaincokui Hayionanvhuil ynigepcumem imeni Bonooumupa Hans

CyuacHHH eTarn pO3BHTKY MIKHapOJHUX aBTOTPAHCIIOPTHUX ITEpEBe-

3eHb MK YKpaiHOro Ta KpaiHamu €Bporneiicbkoro Cowo3y XapaKTepH3yeTb-

Csl CYTTEBUM 3POCTaHHSIM 00CSTIB BAHTa)KOTIOTOKIB Ta IMiIBUIIEHHSIM BUMOT

JI0 MIBHIKOCTi, MPO30pocTi # Oe3meku JoricTHYHuX mporeciB. OmgHieo 3

KITFOYOBUX TPOOJIEeM 3aMIIAEThC HEe(DEKTUBHICTh IAIepOBOTO JOKYMEH-
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TOO0OITy, 110 NMPU3BOJUTH I0 3aTPUMOK Ha KOPJOHI, TyOJIOBaHHS KOHTPO-
JIbHUX TPOLENYp 1 3pOCTaHHS aJMIHICTPATUBHUX BUTPAT.

VY 11bOMY KOHTEKCTI KOHIIEMIIisi TU(PPOBUX TPAHCIIOPTHUX KOPHIIOPIB
€C—YkpaiHa BUCTyIa€ sSIK IHCTPYMEHT CHCTEMHOI MOJIepHi3alii aBTOTpaHc-
MOPTHUX NepeBe3eHb. BoHa mependadae CTBOPEHHS €IMHOTO LHU(PPOBOTO
cepenoBuIIa 1A OOMiHYy iHpOpMaIielo MiX yciMa yJYaCHHKaMH JIOTiCTHY-
HOTO TIPOIIECY, IO AO3BOJIIE ONTUMI3YBaTH PyX BAaHTAXIB i CKOPOTUTH Yac
MIPOCTOI0 Ha KOPJIOHAX.

KirouoBuM eneMeHTOM IUQPOBI3aIlil € BIPOBAIKEHHS SIEKTPOHHOT
TOBapHO-TpaHCTIOpTHOI HakIaxHOi e-CMR, sika 3abe3nedye mepexina Bin ma-
MIEPOBUX HOCIiB JI0 €NEKTPOHHOTO YIIPABIIHHA TPAHCIOPTHOIO iH(poOpMari-
e10. 3actocyBanHs e-CMR crpusie 3MEHIICHHIO KUTBKOCTI MOMEJIOK, Iij-
BHIIICHHIO MTPO30POCTi OMeparlii Ta CIpOIIECHHIO KOHTPOJIIO 3 OOKY JepiKaB-
HUX OpraHiB.

BaxnuBy posb y opMyBaHHI HU(PPOBHX KOPHIOPIB Biirpae per-
nameHT eFTI (electronic Freight Transport Information), sikmit BU3Ha4ae
€JIMHI BUMOTH JI0 €JIEKTPOHHOT0 0OMiHY iH(OpMAIli€r0 PO BaHTaXKHI Mepe-
Be3eHHs B Mexkax €C. ['apMoHnizamis yKpaiHChKOTO 3aKOHOZABCTBA 3 I10JIO-
xenasMHu eFTI € HeoOXiMHOI YMOBOIO OBHOLIHHOI iHTETparii YKpaiHu 10
€BPOTIEHCHKO{ TPAaHCIIOPTHO-JIOTICTUYHOI CHCTEMH.

Hudpori mnarhopMu B Mekax TPAHCIOPTHUX KOPHUAOPIB 3abe3re-
YyIOTh aBTOMAaTH30BAaHUH OOMIH IaHUMH B PEKHMI PEATLHOTO Yacy, IO J10-
3BOJISIE 3HU3UTHU JIFOJCHKUH (akTop, MiIBUIIUTH €()EKTHBHICTH KOHTPOJIO
Ta 3MEHIIUTH aIMIHICTpaTUBHE HABAHTAXXCHHS Ha TepeBi3HUKIB. Lle cTBO-
pro€ YMOBH IS 30a1aHCOBAHOTO PO3BUTKY TPAaHCIIOPTHOT rajy3i.

Jns YkpaiHu po3BHTOK LMGPOBUX TPAHCIOPTHHUX KOPHAOPIB Mae
cTpareriyHe 3HaueHHs, OCKIJIbKHM CHpUSE MiJABHUIIEHHIO KOHKYPEHTOCIPO-
MOYKHOCTI HalllOHAJIbHUX TEPEeBI3HUKIB, aJanTallii 10 €BpONeiiCbKUX CTaH-
JapTiB 1 GOpPMyBaHHIO CTIHKOI TPAHCIIOPTHOI iIHPPACTPYKTYPH.

OTtxe, nudposi kopunopu €C—YkpaiHa CIiff pO3TILIATH SIK KOM-
IUIEKCHE PillleHHs], 0 TO€IHY€E€ HOPMATHBHI, TEXHOJIOTIYHI Ta OpraHi3amiii-
Hi acIeKTH PO3BUTKY aBTOTPAHCIIOPTHHX ITEPEBE3CHB 1 CTBOPIOE IEPEIyMO-
BH IS 1X TIOAanbIoi MugpoBoi TpaHchopMalii.

JonatkoBo cItij 3a3HAYNTH, MO MU(POBI3aLlis TPAHCIIOPTHUX KOPH-
JIOPiB J03BOJIAE TTEPEUTH BiJ (PparMEHTapHOTO YIIPABIIHHA IEPEBE3CHHAMU
JI0 CUCTEMHOTO MiJIXOy, Y SIKOMY KJIIOUOBUM PECypcoM cCTaroTh naHi. Lle
CTBOPIOE TIEPEIyMOBH ISl BIIPOBA/DKCHHS aHAIITUYHUX IHCTPYMEHTIB Ta
MIPOTHO3YBaHHSI TPAHCIIOPTHHUX ITOTOKIB.

3 orusity Ha BHCOKY POJIb aBTOTPAHCIOPTY Y MKHAPOJHUX TEepeBe-
3€HHAX, HU(PPOBI KOPUAOPH CHPHUAIOTH MiABHIICHHIO HOTO iHTErpariiHoi
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(GYHKIIT y MYJIbTUMOJAIBHHUX JIOTICTUYHHX CHCTEMax Ta 3a0e3nevyloTh
THYYKICTh MapIIpyTiB MOCTa4aHHS.

OundpyBaHHsT TPAHCIIOPTHHUX IPOLECIB 3HAYHOIO MIPOI0 3HMKYE
KOpYILiiHI pu3UKK y cepi nepeBe3eHb, OCKIJIbKH MiHIMI3ye 0COOUCTI KO-
HTaKTH M) yYaCHHKaMH NE€PEBE3eHb Ta KOHTPOIIOIOYHMH OpraHaMu.

EnextponHi cuctemn (ikcarii JaHUX YHEMOXKIIHBIIOIOTh HECAHKIIi-
OHOBaHE BTPYYaHHS Y HOKYMEHTOOOIr, a TaKOX CTBOPIOIOTH YMOBH JUIS
IIPO30POTO MOHITOPUHTY Ta ayIUTY TPAHCIIOPTHHUX OMeparliii.

BucnoBku. udposi TparcmoptHi kopugopu €C—YkpaiHa € BaxIH-
BHM IHCTPYMEHTOM ITiABUIICHHSA €(heKTUBHOCTI, IPO30POCTi Ta Oe3MeKn aB-
TOTPAHCIIOPTHHX NEPEBE3CHb.

PexoMeHIy€eThCS MPUCKOPUTH TApMOHI3AIlII0 3aKOHOIaBCTBA YKpai-
HH 3 €BPONEHCHKMMHI BUMOTAMH, & TAKOX IHBECTYBAaTH y PO3BUTOK IH(po-
BOT iIH(paCTPYKTypH Ta MiATOTOBKY (haxiBIIiB.

KomruiekcHe BIpoBapKeHHs! IM(PPOBHUX PILIEHb JO3BOJIUTH CTBOPHU-
TH CTIHKY TPaHCIIOPTHY CHUCTEMY, OPIEHTOBaHY Ha JOBrOCTPOKOBHH PO3BHU-
TOK Ta IHTETrpallilo 0 €IMHOTO €BPOINEHCHKOTO PUHKY.

JlitepaTypa:
1. European Commission. Electronic Freight Transport Information (eFTI). URL:
https://transport.ec.europa.eu
UNECE. e-CMR Protocol. URL.: https://unece.org
IRU. Digital transport documents. URL: https://www.iru.org
4. European Commission. Digital Transport and Logistics Forum. URL:
https://transport.ec.europa.eu
5. OECD. Digitalisation of Transport and Logistics. URL: https://www.oecd.org

w

TYPBYJIEHTHI TEHJEHIII EKCIIOPTHOI JIOT'ICTUKH
CLIIbCBKOIOCHOJAPCHKOI MPOAYKIIII B YKPAIHI:
MPOBJIEMHU TA NEPCIIEKTUBA

CanoBnuk O.B.
Kuiscoruii nayionanvruil ekonomiynuil yHisepcumem imeni Baouma I'emo-
MaHa

VYkpaiHa € OHUM 3 OCHOBHHX CBITOBHX TPaBIiB HA PUHKY CUJIBCHKO-
TOCIIOAPCHKOT MPOAYKITiT Ta MOCiAa€ MiUPYIOUi MICIIS 32 OKPEMHUMH BUA-
MH EKCTIOPTY Takoi mpoayKmii. s miATBEepIKeHHS IMIJKYy HaIiifHOTO BH-
poOHHKa Ta mocTadalbHUKA Ha CBITOBI PUHKH, MiAMPUEMCTBAM arpodizHecy
JIOBOJIUTHCS TIPAIIOBATH B yMOBax TypOYJIEHTHOCTI Ta HEBH3HAYEHOCTI,
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OCKIJIbKH BilfHa pocii mpoTu YKpaiHu 3pyiiHyBaia TpaauLiiHI JIJaHIIOTY HO-
cTayaHHs. 3a OCTaHHI 2 POKM (PaKTUYHO BAAIOCS MOBEPHYTHCH 0 OCHOB-
HHUKax JIOTICTUYHUX MapUIPYTIB, IPOTE PU3UKH BHKOPUCTAHHS OKPEMHX 3
HUX 3aJIMIIAI0ThCS. TakoX MOTpiOHO BPaxOBYBAaTH, IO PO3BUTOK OKPEMHUX
JIOTICTUYHMX Xa0iB 3aJIe)KUTh BiJ 00CATIB BUPOOHHIITBA Ta MEPEBAIKH OC-
HOBHHX €KCIIOPTHHX BH[IB arpapHOi MPOIyKIIii.

Taxk, craHoM Ha 28 mmcromama 2025 poky B YkpaiHi Oyimo HamoJ0-
4geHo 69,7 MIH.T. 3epHOBHX, 3¢pHOO000BHX Ta OJIMHUX KYJIBTYp, sSKi cTa-
HOBJISITh OCHOBY EKCIIOPTHOI MPOAYKIi CIIbCBKOTOCHOAAPCHKOTO IT0XO-
okeHHS. B Tomy umncini Hamonodeno 23,0 MITH.T. MIIeHAUI, 22,5 MIH.T. Ky-
Kypyasn, 9,0 MITH.T. COHAIIHUKY, 5,4 MIH.T. sS’lAMEHI0, 4,7 MIH.T. coi Ta 3,3
MJIH.T. pinaky [1]. Pazom 3 1uM, 3a nuneHb-x0BTeHb 2025 poky YkpaiHoio
Oy1no excrioproBaHo 11,2 MJIH. T. OCHOBHOT IPOAYKIii POCIMHHUITBA, 30K-
pema 6,2 MIIH.T. meHuIl, 1,9 MAH.T. KyKypya3y, 1,1 MuH.T. ssumento, 1,05
MJIH.T. pinaky, 0,9 MaH.T. coeBux 000iB. B 1eit xe mnepioxn takox Oyno 3a-
(ikcOBaHO BHUBE3CHHS Yepe3 KOPIOH 2,2 MIIH.T. MPOAYKIIT MepepoOKH poc-
JIUHHUIBKOTO TOXOKCHHS, 30Kpema 1,1 MIIH.T. oii consiHukoBoi, 0,9
MJIH.T. POTY Ta Oinst 0,2 MITH.T. oJil coeBoi. TakuMm YIHOM Tpilika JifepiB
3 EKCIIOPTY BITYM3HSIHOI arpapHOi MPOAYKIii BUIIIAAa€ HACTyTHUM YHHOM:
meHuIs — 46,6%, Kykypynsa — 14,4%, omnis consmaukoBa — 8,4%. OcHo-
BHUMHM TPAHCHOPTHUMH IIOTOKaMH CTaJld: MOPCHKi mopTH - 91,5%, 3ami3-
HUALE — 6,5 %, aBTOMOOLTBHHIT TparcopT — 1,8% Ta mopomu — 0,2 % [2].

Big modaTKy CTBOpEHHS YKPaiHCBKOTO MOPCBHKOTO KOPHIOPY MicCis
ITOBHOMACIITA0OHOTO BTOPTHEHHSI pOCii B YKpaiHy yepe3 MOPChKi mopTH Oy-
JIO TiepeBe3eHo Ounst 162 MIIH.T BaHTaxiB, 3 HUX 98 MIH.T. — 3epHO. L{um
MapUIPyTOM CKOPHCTAJIMCh OJIM3bKO 7 THC. CyJeH, a arpapHy MPOAYKIIiO
OyJl0 eKCIIopTOBaHO y moHax 55 kpain ceity [3]. [Ipore BapTO Big3Ha4YMTH,
1o 4yepe3 BoeHHi 1il y YopHOMY MOpi, 3pOCTaHHSI pU3HMKIB HAHECEHHS yaa-
PiB 1O TOpTax Ta CyJHAaX, CTPaxXyBaHHS CyA€H Ha MOYaTKy IpyJIHS 3pOCIo 3
0,25-0,3% Baprocri cyana go 0,5-0,75%. Pazom 3 1M, Mopcekuii gpaxt
3aJIMIIAETHCS CTA0IIBHUM HAa PUHKY KaOOTa)XXKHUX CyJIeH Ta CETMEHTY IaHa-
MakciB, B TOW 4ac K CETMEHT CYJCH THITy XCHIicaii3 mepeOyBae B CTaHi
3HIKeHHs. [lompu Bci Herapa3au BITYM3HSHI XOJIWHTH 3alliKaBIIeHI y Po3-
BUTKY NOPTOBOI iH(pacTpyKTypH Ta roToBi iHBecTyBaTH B Hei. Tak, Hampu-
knan, «Kontinentan ®@apmeps I'pym», sika Mae y cBoeMy axkTuBi Oinst 195
THC.Ta CUTBCBKOTOCIIONAPCHKUX YTiAb ¥ 5 0bmacTax Ykpainu, Mae HaMip iH-
BectyBaTH y 2026 poui 60-70 muH.mon. CIIA y OyzaiBHUIITBO abo mpuj-
0aHHS BJIACHOTO MOPCHKOTO 3€pPHOBOTO TepMiHamy. Lli KOmTH mmaHyeThCs
HalpaBUTH HAa OHOBIICHHS TEXHIYHOIO MapKy, PO3BUTOK BUPOOHMITBA,
TpeiauHry, iHQpacTpyKTypH, JOTICTUKHU Ta iepepoOkn. Takox aKTUBHO iH-
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BECTYIOTh y TOPTOBY iH(]pacTpyKTypy Taki rpymnu Kommnanid sk «Ermi-
ueHtp», «Kepuem», «HiOyiaon» ta iHmIi.

[I{ono mopomiB, BapTO BiI3BHAYWTH, IO 32 OCTaHHI 3 POKH OyIo iH-
BectoBaHo OunbIe Himn 100 mia. gon. CHIA y po3BHTOK MOPOMHOTO CYI-
HorutaBcTBa Ha Jlynai. Lleil HampsiM cTaB OJHUM i3 KIIFOUYOBHMX Ha IOYaTKy
2022 poky xonu Oynu 3ab610K0BaHI MOpPCHKi mopTH. Ha crorosHi icHye e
6araTto TPOEKTIB, SKi MOXYTh OyTH peaiizoBaHi micis BiitHu. Tak, Hampu-
KJIaJ, BiTHOBJICHHA mopoMy Ao ['pysii m0o3BomuThE YKpaiHi HOCHINTH KOH-
KypeHTHI IepeBaru IUisi TOPTiBIs arpapHoi nponykmii Ha Cxomi, 30kpema
i i peamizamii B Kurait Ta Iamiro. Takok po3BHTOK PigKOBOTO TPAaHCIO-
PTY IO3BONUTH CKOPOTHTH JIOTiCTUYHI BHUTPATH TIPH JOCTABI EKCIIOPTHO
OpIEHTOBAHOI CUTLCHKOTOCIOAPCHKOT MPOAYKILT 10 MOPCHKUX MOPTIB.

om0 3aMi3HAYHOTO TPAHCIOPTY, BiA3HAYMMO, 110 3a 11 MicsAmiB
2025 poky MOTIK arpapHoi NMpOAYKIii UM TPaHCIIOPTOM CKOPOTHBCS Ha
28% y MoOpiBHSIHHI 10 mornepeAHboro poky. Ilpu upomy 92 % nortokis mpu-
najia€ Ha NOPTOBI HANIPAMKH 1 Juie 8% Ha 3axi/iHi IPUKOPAOHHI IIEPEXOaH.
Tak, y mucronani 2025 poky CHOCTEpIrajoch MOXBABJICHHS NEPEBE3CHb
M TparcroptoM (+10,9% 1o momepeaHpOro MicAIl), ale BaHTAKOIOTIK
Oy nemo Hmx4uM (-0,3%) 3a ananoriuauit nepiox 2024 poxy. Skmo x po-
3MIAATH €KCHOPTHHUH HOTIM 3ai3HWYHUM TPaHCIIOPTOM, BapTO BiA3HAUH-
TH, IO 32 OCTaHHI MicAwi 2025 poKy OCHOBHHMH HalpSIMKaM{ CTaIHA YTO-
pmuna, CroBaydnHa Ta PymyHis, B TOH 4Yac sk oOCSTH HepeBe3eHb 10
[Mosnpii 3MeHITy0ThCs. [IpoTe Bke ChOTO/IHI BUKIUKAE 3aHCTIOKOEHHS O4i-
kyBaHe 3 1 ciuns 2026 poky mimHATTS Tapu(iB Ha BaHTaXHI IEPEBE3CHHSI.
30KpemMa O4iKy€EThCsI, 1[0 BAPTICTh MEPEBE3CHHS 3 II0YAaTKy HACTYITHOI'O PO-
Ky 3pocte Ha 27%, a 3 cepeaunu 2026 poky — mie Ha 11%. 3a po3paxyHka-
MU OKPEMHX EKCIIEpPTIB JOAaTKOBE (iHAHCOBE HABaHT)KEHHs Ha BUPOOHU-
KiB CUIbCHKOTOCHOAAPCHKOI MPOIYKIIT Yepe3 HOBI Tapupu CTaHOBUTHME
monaz 200 miH. gon. CIIIA Ha pik [4]. ToMy BpaXxoByrOUYH HecTady 3epHO-
BUX BaroHiB, 3aTPUMKH 3 IEPEBE3ECHHAMH 4epe3 yAapH pocii Mo 3aii3Hud-
HUX MaricTpajsx Ta OviKyBaHe MigBuIIeHHS Tapudis, y 2026 pori Moxe ic-
TOTHO 3MIHUTH CTPYKTYpY T€peBe3eHb Y OiK CKOpOUYEHHs NepeBe3eHb 3alli-
3HUYHHUM TPAHCIIOPTOM.

[IpoTe HeraTHBHI TEHIEHI Ha 3aJi3HUII MOXXYTh CTaTH JIOIATKO-
BUM CTHMYJIOM JUIsl TIOJAJIBIIOTO PO3BHTKY aBTOMOOLIBHOIO TPAHCIOPTY,
SKWI OUBII 32 BCE 3aMiHWTh YaCTUHY 3aNi3HUYHHUX TEPEeBE3eHb 32 YMOBHU
AKICHOTO PO3BHUTKY aBTOMAPKY Ta 3aIy4eHHS SKICHOTO cKiaay BofiiB. Kpim
TOTO, I0JJATKOBUM CTUMYJIOM JJIsl PO3BUTKY aBTOTPAHCIIOPTHUX MEPEBE3CHb
CTaHe aHOHCOBaHE y TPYJAHI I[bOI'O POKY BBEIICHHS EJEKTPOHHOI TOBapHO-
TparcnopTHOi HaxyagHoi (e-TTH), sika micis TeCTOBOTO peXXUMy Ma€e CIpo-
CTHTH O(QOPMIIEHHS JOKYMEHTIB IPH NEepEeBE3EHHI, 110 BIUIMHE Ha SKICHI
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napameTpu poboTH aBronapkis. Kpim Toro posmnoyaro noeramnHe OHOBJICHHS
MIPaBUJI BUKOPUCTAaHHS CHCTeMHU «eUepra» ajsi BAHTa)KHOTO aBTOTPAHCIIOP-
Ty, METOIO SIKOTO € 3a0e3[eYeHHs IPOrHO3HOTO Yacy NepeTUHY KOPJIOHY Ta
3MEHILECHHS IITYYHOI 3aTPUMKH IIPU peeECTpartii.

Takum 4nHOM TypOyJeHTHE CepelOBHINE, B SKOMY ChOTOIHI Ipa-
IIOIOTH BUPOOHHUKH Ta TPEHIEpH CUTHCHKOTOCHONapChKOl POyl YKpai-
HU, 32 9aCTy BH3HAYA€ JIOTICTHYHI KaHAIN peajli3allil IpoayKIii Ta 3MyIIye
TIOCTIHHO TEpPeriisiAaT CTpaTerii PO3BUTKY arpoIOTICTHKH. JlociiKeHHs
MTOKA3yIOTh, IO BEJHKI BUPOOHUKH arpapHOI MPOIYKIii Ta 3aKOPAOHHI iH-
BECTOPH TOTOBI CYTTEBO PO3BHBATH IOPTOBY iHPPACTPYKTYPY, 3aTi3HIHIHI
Ta aBTOTPAHCIOPTHI IepeBe3eHHs B YKpaiHi. [IpoTe 0CHOBHOIO IEpernoHo0
TaKkoOTO PO3BUTKY € HE OOIPYHTOBaHA BOEHHA arpecis pocii MPOTH HAIIOi
nepxkaBu. Pa3oM 3 UM MU MEpEKOHaHI, 110 3 3aBEPIICHHAM BiiHH MOXEMO
OUiKyBaTH 3HauHI IHBECTULT Y PO3BUTOK OITMCAHUX JIOTICTUYHHX JIAHIIIOTIB,
sIKi 320€3MeUyI0Th EKCITOPT arapHoi MPOIYKIIii.
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POJIb TPAHCIIOPTY Y ®OPMYBAHHI COIIIAJIBHO-
EKOHOMIYHOI'O PO3BUTKY CYCIIIVIBCTBA

Copokina M.O.
Kpemenuyyvruti nayionanvruii ynigepcumem imeni Muxaiina Ocmpoepao-
CbK020

Ki1t040BOI0 OCHOBOIO COIialIbHO-EKOHOMIYHOTO PO3BHTKY BHCTYIIA€
TPAHCIOPT, OCKUTBKH 3a0e3medye MOOITBHICTh HACEICHHS, 00’ €HyE PUHKH
Ta (OpMy€e YMOBH JJIS TOCTYITy O pecypciB. PiBeHb eeKTHBHOCTI TpaHC-
MOPTHOI 1H(paCcTPyKTypH Oe3nOcepeHbO BIUIMBAE HA 3arallbHy IIPOIYKTH-
BHICTh €KOHOMIKH, SIKICTh XHTTSI HacCeJICHHs Ta KOHKYPEHTHI MO3ULii Kpai-
HU Ha CBITOBHMX puHKax. CyKyIHHH COLiajbHO-€KOHOMIYHUH pe3yJbTaT Bill
(YHKI[IOHYBaHHS i PO3BUTKY TPaHCIOPTHOI CHCTEMH MOXe OyTH (opmati-
30BaHMil Yepe3 PYHKIIO CYyCHUILHOIO J00pO0yTY:

W:f( tuT(;rCe!ES)’ (1)

T
ne Qu _ 00csATH TPAaHCIIOPTHUX IOCIYT; ¢ — BUTpPATH 4acy Ha Iie-

C o E . N
peBe3eHHs; € — eKOHOMIYHI BHTPAaTH Ha TPAHCHOPT; S — COLialbHUIMA
e(eKT (JOCTYIHICTh OCBITH, MEAUIMHY, PUHKY TIparli).

OnrtuMizalliss TPAHCIIOPTHOI CUCTEMHU mepeadadae MiHIMI3aIiio BH-
Tpar 4acy i pecypciB Mpu MaKCUMi3allii JOCTYITHOCTI:

= i > H

F=min(C, +aT,) . ymoen Es = Enmin @
Je o — KoedilieHT BapTOCTi 4acy, Emin _ MiHIMQJIBHUH PIBEHBb COLIAIBHOT
JOCTYITHOCTI.

[TpakTH4Hi aCTIEKTH 3aCTOCYBaHHSI:

1. Micbkuii piBeHb — IPOMaJCHKUII TPAHCHOPT 3a0e3Meuye JOCTyI
HACeNeHHs IO OCBITH, MEJUIMHY, pPo6o4nX Michp. CrcTeMa METpo Ta IIBH-
JKicHMX TpamBaiB y KuneBi 3HWXKye TpaHCIIOPTHI BHTPaTH JOMOTOCHO-
JapCTB.

2. HamioHanbHUI piBeHb — TPaHCHOPTHI KOPHIOPH (ABTOMOOIJIBHI,
3aJIi3HWYHI, PIYKOBi) € OCHOBOIO iHTETpalil PerioHiB y €IUHUI €KOHOMIiU-
Huil npoctip. Pozsutox xopunopy Go Highway (I'mancek—Oneca) B Ykpai-
Hi.
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3. MixHaposHUi piBeHb — TPAHCIOPT CIPHUSE IHTETpalii y CBITOBY
eKOHOMIKy. YkpaiHa Oepe ydacts y opmyBaHHI Tpanc’eBponeicbkoi Tpa-
HenoptHoi Mepexi (TEN-T), o 3abe3neuye BUXiJ Ha €BPONEHCHKI PHHKH.

Sk mpuKIIag MOXKHA HaBECTH 3aKOPJOHHUI JOCBI:

- Himewyunna: mepexa mBuakicaux noizaiB (ICE) ctumyiroe po3Bu-
TOK Oi3HECY Ta TypU3MYy.

- Kurait: inBecTumii y mBUAKICHI 3aTi3HALI CTBOPHIN HOBI €KOHOMI-
YHI 30HH HaBKOJIO BOK3aJIiB.

- CHIA: mixmTaTHi aBTOMAaricTpaii 3a0e3medyoTh iHTerpallito puH-
Ky TIparli Ta 3pOCTaHHsI MOOITPHOCTI HACETICHHSI.

BucHoBkH. PO3BUTOK TpaHCTIOPTHOI CHCTEMHU € OAHUM i3 KIIFOUOBHX
YHHHUKIB €KOHOMIYHOTO 3POCTAHHS Ta IMiJBUIICHHS KOHKYPESHTOCIPOMOXK-
HOCTI AepxaBu. EdexTHBHUI TpaHCHOPT CHpUSE 3MEHIICHHIO COLIabHOT
HEpIBHOCTI NUISXOM PO3IIUPEHHS JOCTYITHOCTI MOCIYT Ta MOXIIMBOCTEH
JUTS HACEJICHHS, a TAKOXK 3abe3redye riuOIy iHTErpallio KpaiHu y rioda-
JIbHI TPaHCIIOPTHO-EKOHOMIYHI Mepexi. TakuM YMHOM, TPAaHCIIOPT BHUCTY-
A€ CTpPATEriyHUM  CJIEMCHTOM (OPMYBaHHS CTaJOr0  COIIAIbHO-
€KOHOMIYHOTO PO3BHTKY CYCIIIJIbCTBA.
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MPOLIEC OPTAHI3ALIIT, 3MIHM TA JIKBLIALII MICBKHUX
MAPIIPYTIB Y CUCTEMI TPAHCHOPTHOI'O 3ABE3IEUEHHS

Copokina M.O., llanosax 0.0.
Kpemenuyyvruti nayionanvruii ynigepcumem imeni Muxaiina Ocmpoepao-
CbK020

EdexTuBHiCTS (DyHKITIOHYBaHHS MICBKOTO aCaXUPCHKOTO TPAHCIIO-
PTy 6e3mocepeHbO 3aIeKHUTh BiJl paliOHaTbHO COPMOBAHOI Ta JOCTATHHO
THYYKOI MapmpyTHOI Mepexi. JJnHaMidHi 3MiHN B MICBKOMY CEpeIOBHILI —
KOJIMBaHHS YMCEIFHOCTI HACEJICHHs, aKTHBHA 3a0y/10Ba HOBUX paioOHIB, po-
3BUTOK TPAHCIOPTHOI iHPpacTpyKTypu (IOsSBAa HOBUX Maricrpainei, peKoH-
CTPYKLSI BYJIUIIb, OY/IiIBHULITBO BEJIHKHUX TOPTOBEIbHO-PO3BAKAIBHUX LICH-
TpiB) — 3YMOBJIIOIOTH HEOOXIJHICTh MOCTIHHOTO INEperisily iCHYIOYHMX Ta
opranizauii HoBuX MapupyTiB. EdexTrBHE OopMyBaHHS MapuIpyTy moTpe-
OYIOTh KOMIUIEKCHOTO IIIXO/IY, 1[0 OXOILIIOE TaKi €ICMECHTH:

Cmpameciune npockmysanns mpacu. Bu3HayeHHSA JIOTIKH pyXy,
BCTAHOBJICHHS IOYAaTKOBUX 1 KIHIIEBUX IYHKTIB, IO 320€3MEUyIOTh 3B’ 30K
MDK OCHOBHHMH JKEpEJIaMH Ta 30HAMH HOTIIHMHAHHS NTACAKHPOIIOTOKY.

Excniyamayitino-mexniuni pospaxynku. Bu3HaueHHS TOBXHWHHU Ma-
PIIPYTY, PO3paxXyHOK HOPMAaTHBHOTO Yacy MOi3IKH.

Pezyniosanns inmepesanié pyxy. OOIpyHTYBaHHS 4acTOTH KypCyBaH-
HSl 3QJISKHO Bijl BEJIMYMHU MACAKUPOIOTOKY 3 METOIO MiHiMizallii yacy oui-
KyBaHHs Ta 3a0€3MeYeHHs ONTHUMAaILHOT 3aTI0BHEHOCT1 TPAHCTIOPTY.

Texuiune ocnawenns. Bubdip THIy Ta nacaXXMpOMICTKOCTI PyXOMOTO
CKJIaJly BiJIIIOBIIHO 10 (DAaKTHYHOT'O Ta MPOTHO30BAHOT'O MACAXKHUPOIIOTOKY.

Iumeepayis ¢ mpancnopmny mepeocy. OO0B’sI3KOBE BpaxyBaHHS Tie-
pecaiouHNX BY3JiB JUId 3a0e3Me4eHHs 3pYyYHOT0 3B 3Ky 3 1HIIMMH BUIAMHU
TPaHCIIOPTY.

dakTopH, 10 BIUIMBAIOTH HA KOPUTYBAHHS MapIIPyTHOI MEPEXi.

1. 3mina (xkopuryBaHHs) MapmpyTy: [HppacTpykTypHi podoTu. Te-
puTOpianbHUI PO3BUTOK. 3MiHa MOMUTY. MyJIbTUMOAAIbHA B3a€MOIS.

2. 3akpurtsa Mapmpyty: Hangmipae myOmoBanHs. ExoHOMIuHa Hee-
¢exTuBHICTb. CyTTEBE CKOPOUCHHS ITOTIUTY .

[Macmopt mMapmpyTy — 1e oQilifHuHA JOKYMEHT, SKHH 3aTBEPIKY-
€TbCSl OPraHOM MICIIEBOTO CaMOBPSIyBaHHs a00 YHOBHOBKEHUM TPAHCIIO-
pTHEM opraHoM. Moro po3poGka 3miiiCHIOETbCS 3riHO 3 Hakazom Minic-
TepCcTBa TPAHCHIOPTY Ta 3B'3Ky Ykpainu Bix 07.05.2010 Ne 278 «IIpo 3a-
TBep/pKeHHs [lopsiaky po3poOiieHHs Ta 3aTBEpDKEHHS MacrnopTa aBTo0yc-
HOT'O MapIIpyTy».
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JIOKyMEeHT MICTHTh OCHOBHI OpraHi3auiifHi Ta TEXHI4HI XapaKTepHc-

THKA MAapIIPyTy; TMEPeNiK CTPYKTYPHHX PO3JUIIB MacmopTa TOJaHO B
Taou. 1.

PamionanpHa opraHizanis MapupyTHOi Mepexi 3abe3neuye edexTu-

BHICTh TPaHCHOPTHOI cucTeMu MicTa. [lacropt MapuipyTy periameHTye ma-

p

ameTpu repeBe3eHs. Onrumizallis MapmpyTiB HOTpeOye BpaxyBaHHS COIIi-

AIbHO-€KOHOMIYHUX 1 JeMorpadiuamnx ¢akTopiB. Bukopucranus Tpancmop-
tHHX Monened (PTV VISUM, VISUM.NET) ninBumiye TOYHICTH IUIaHY-

BAHHS.
Tabmmms 1
CTpykTypa macnopra MiCbKOT0 MapIipyTy

Posnin macmopra 3MmicT
3arajgpHi BiIOMOCTI Howmep i Ha3Ba MapupyTy, NepeBi3HUK
Cxema mMappyTy Kapra pyxy 3 ycimMa 3ynuHKaMu
Xapakrepuctuka MapmpyTty | JoBknHa, 9ac percy, KITbKICTh 3yIIHHOK
Pyxommuit cxmaz Tumu aBTOOYCiB/TpOTNeiiOyciB, macaxu-

POMICTKICTb
I'padik pyxy [HTepBaJIM y FOAMHM MK 1 HEMiK, PO3KIIa
Bunyck Ha JiiHi0 KinbKicTh TpaHCIIOPTHHUX 3ac00iB, 3MiHU
[Macaxuponotik CepenHbo1000BUH Ta TOJUHHHI Taca-

JKHPOMIOTIK
YMOBHU niepeBe3eHb Tapud, mineru, 6e3neka, TOCTYIHICTh
BianoBinansHicTh nepesis- 3000B’s13aHHS 11010 SIKOCTI Ta O6e3mexu
HUKA

JlitrepaTypa:

1. Tlocranoa KabGinery Minictpie Ykpainu Nel081 Bim 03.12.2008 p. IIpo 3a-
TBep/KeHHs [IpaBui1 HafaHHS TOCITYT MAacaKHPCHKOTO aBTOMOOUIBHOTO TpaHC-
opTy.

2. Moroz O.V., Moroz M.M., 2014. Specific features of city public transport fi-
nancing. Actual Problems of Economics, 160 (1), pp. 239-246.

3. Moroz M. M., Korol S. O., Boiko Y. O. Social traffic monitoring in the city of
Kremenchuk. Actual Problems of Economics. 2016. — Ne 1 (175). — C. 385 —
398.

4. Mopo3z M.M. YzaockoHaJIeHHS TPaHCIIOPTHOI CHUCTEMH MAaCaKUPCHKUX IEpeBe-
3eHb M. Kpemenuyk // 30ipHuK HaykoBux mnpaub.— Bum. 2 (41). — Ilonrasa:
[ontHTY, 2014. — C. 156-164.

5. Ortuzar J. de D., Willumsen L. Modelling Transport. Wiley, 2011.

6. Mopo3z H.H. IIpobrneMbl maccakxupcKoro TpaHCHOPTa OOMIETO IOJB30BaHUS
r. Kpemenuyr. Bicauk HarionansHoro texaignoro yHiepcurety «XI1I». — Xa-
pkiB: HTY «XTIII», 2014. — Ne 44, — C. 103-108.
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2009.—Bum. 5. — C. 58-60.

Moroz M., Korol S., Plichko A. Improvement of urban transport system / Bic-
HUK KpemeHUyIbKoro HarioHanbHOTO yHiBepcuTeTy iMeHi Muxaitma Octpo-
rpancekoro. — 2016. — Bunyck 6 (1). — C. 71-75.

Mopo3 M., Hoproe O., Kanbsuos B. IligsuimeHHsT ¢peKTUBHOCTI CUCTEMH Mi-
CBKHX NMACaKUPCHKHX MepeBe3eHb NULIXOM YAOCKOHAJICHHS PO3KIany pyxy Tpa-
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raJbHOTO KOPUCTYBAHHS 32 PaXyHOK CTBOPEHHs 00'€THAHUX MiqnpHeMCTB / Ma-
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in a small-capacity bus / (2024) TpaHCOpPTHI CHCTEMH Ta TEXHOJOTi HepeBe-
3eHb, Bum. Ne 28. C. 60-64. DOI: https://doi.org/10.15802/tstt2024/311997

22. Kouiit O.C., Mopo3 M.M. OuiHka cieHapiiB gopoxusoro pyxy B Bad Hessfeld
Ha ocHoBi Mozeni PTV VISSIM. CyuacHi npo6iaeMu (yHKIIOHYBaHHS JIOTiCTH-
yHHUX cucTteM. CTanuii po3BUTOK TPAHCIIOPTHUX CHCTEM: HayKa 1 MpakTuka: 30.
Te3 Jom. MiKHap. KoH(}. XapkiB. Harl. aBToM00.-10p. yH-T.— Xapkis, 2024.— C.
296-299.

BIIJIUB XAPAKTEPUCTUK PEKYIIEPATUBHOI'O
T'AJIBMYBAHHS HA NAJIMBHY EKOHOMIYHICTD
ABTOMOBLIA

Cyxin /I.I., Knumam A.O., Bopox A.O.
Cxionoyxpaincoxuii HayionanvHuil ynisepcumem im. B. Jlans, Ykpaina

[MocriliHe MiNBUILEHHS €KCIUTyaTalifHUX BHUMOT IO aBTOMOOUIBHOT
TEXHIKH 3yMOBITIOE IHTEHCUBHHH PO3BUTOK €HEPTETHYHUX YCTAHOBOK. 30K-
pemMa, MpOTAroM OCTaHHIX 25 POKIB cepeiHsi BUTpaTa MajuBa aBTOMOOLIIB
3MmeHmmIacs 3 14 go 12 i Hva 100 kM npo0biry. BripomoBk mporo xk mepioxy
B aBTOMOOLIAX ycCiX KJAciB HaOyJM ITUPOKOTO 3aCTOCYBaHHS aBTOMATHYHI
TpaHcMicii. [lomanpine WiABHINEHHS eKCIUTyaTaIlifHUX XapaKTePHCTHK
IIJISIXOM YCKJIQJIHEHHS! KOHCTPYKIii €HeproycTaHOBOK NPHU3BOAUTH 10 3HHU-
JKCHHS 1X HaIiHHOCTI Ta CyTTEBOT'O 3POCTAHHSI BapTOCTI aBTOMOOLTIB. 3a-
CTOCYBaHHSI aBTOMOOLNIB 3 kKomOiHOBaHUME eHeproyctanoBkamu (KEYVY)
CTBOPIOE MEPEIYMOBH JUIsl NMPHUHIMIIOBOTO TOKpAIEHHsI eKCIUTyaTaniiHuX
BJIACTHBOCTEH SIK €HEeProyCTaHOBKH, TaK 1 TPaHCIIOPTHOTO 3ac00y 3arajioM.
[epcrieKTHBHUM HAIPSAMOM ITiABHIICHHS €KOJIOTIYHOT O€3MeKH Ta MaTUBHOT
€KOHOMIYHOCTI € HIMPOKE BIPOBADKEHHS PEKYIEPATHBHOTO rajbMyBaHHS B
YMOBax PEeXHUMIB PYXY, IO XapaKTEPU3YIOThCS YaCTUMH PO3rOHaMH Ta Ta-
nbMyBaHHsIMH [1].

PexyneparuBHe rajgbMyBaHHS YMHUTH HAWOUIBII BiJUyTHHH BIUIUB
HA MOKA3HHUKH MMaJHBHOI EKOHOMIYHOCTI aBTOMOOLIIB 32 YMOB MiCEKOTO pe-
KHUMy pyxy. Ili yac TEOPETHYHOTO OILHIOBAaHHS HOTo €(EeKTUBHOCTI, SIK
MIPaBUJIO, BUKOPHCTOBYIOThCS HOMIHAJIbHI MAapaMeTpH, XapaKTepHi JuIs ee-
KTPOTPaHCIOPTHUX 3aco0iB. BogHouac cydacHuil nmapk riOpuaHuX aBTOMO-
O1J1iB XapaKTepU3YETHCS PI3HOMAHITTSAM CXeM KOMOIHOBAaHMX €HEPTeTUIHHUX
YCTaHOBOK, SKi BIAPI3HAIOTHCS 33 THIIOM Ta piBHEM €(EeKTHBHOCTI, 110 CyT-
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TEBO YCKJIQJHIOE TIPOTHO3YBAHHS PE3YJIbTATUBHOCTI PEKYINEPaTHBHOIO ra-
JIbMYyBaHHS.

BennunHa yrnoBiIbHEHHS ITiJ Yac rajJbMyBaHHs O€3MOCEPEHBO BHU-
3HAYa€ MOTYXKHICTh CUCTEMH peKyIiepalii eHeprii, ska, CBO€I0 4epror, 00-
MEXY€EThCS KOHCTPYKTHBHUMH MOXIIMBOCTSIMH €JIEKTPONpHUBOJa. Y CTaH-
JapTHUX BUIPOOYBaJBbHUX i3J0BHX LUKJIAaX 3HAYCHHS YHOBUIHHEHHS Iiepe-
OyBae B mexax 0,4-0,8 m/c%. B ymoBax peanpHOI ekcInTyaTamii pobode ra-
JBMYBaHHS MOXKe 3[IHCHIOBATHCS 3 YIOBUIEHEHHAM 110 2,0 M/C?, OJTHAaK TO-
JIanbIle HOTo 301MBIICHHS HETaTUBHO BIUTMBAE Ha KOMQOPT Macakupis. 3
OTJISITy Ha IIe, MEXi 001acTi, B AKil JOIITEHO MaKCHMAJIBHO Peai3oByBaTH
peKyTepaTUBHE TaIbMyBaHHS TIOpPHUIHUX aBTOMOOLTIB, JOIIIEHO BU3HAYATH
B JIiama3oHi MIBUAKOCTEH Bif 5 10 76 KM/TOJ 3a 3HAYCHb YIIOBIIBHEHHS 10 2
m/c? [2, 3].

Iig yac raJpMyBaHHS Ha aBTOMOOLIb JIFOTh CHJIHM OTOPY KOYCHHIO,
AcpOMMHAMIYHOIO OIMOPY Ta IHEPLiHHI crin. Y MEBHOMY [iala3oHi modart-
KOBHX LIBHJKOCTEH rajbMyBaHHS 4YacTKa MOTYXHOCTI, 3yMOBJICHa aepoju-
HaMiYHUM omnopom, He mnepesunrye 10 % Big cyMapHOi MOTYXHOCTI CHII
OIOpY, IO Ja€ 3MOTY 3HEXTYBATH i BIUIMBOM y MOJAIBIINX PO3PaxyHKaX.
Ha puc. 1 HaBeneHO BiTHOCHWIA BIUIUB acpOAMHAMIYHOTO OIOPY Ha cyMmap-
Hy TIOTY>KHICTB CHII OTIOPY i/ 9ac pyXy aBTOMOOLNIA.

14

- a = 0,4 m/c?
12 1 a = 1,0-m/c?

101

B, %

10 15 20 25 30 35 40 45 50
v, KM/roa

Puc. 1. BB moTy>KHOCTI CHITH ONIOPY HOBITPS HA CyMapHY CHIIY OIOpY
ITiJ] 9ac TaJbMyBaHHS aBTOMOOLIS
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[IpoBeneHo TeopeTHYHI pO3paxyHKH Ul aBTOMOOLIS Kareropii M1
Macoto 1350 kr. 3a pe3ynbraTaMu NPOBEJICHUX PO3PaxyHKIB MOOYHOBaHO
rpadik moty>kHocTi y 60pToBOMy HakomudyBadi eHeprii. Ha puc. 2 npen-
CTaBJICHI pe3yJIbTaTH PO3PaxyHKIB.

Tak sk cK1a0BI YaCTUHM EJIEKTPOIPHBOAY KOMOIHOBaHOI eHepro-
YCTaHOBKU MalOTh OOMEXEHHS IOJ0 MPOIYCKHOI CHIIM CTPYMY 1 HamlpyTH,
MOTYKHICTh PEKyIEePaTHBHOTO TaJbMyBaHHS Oyne oOMEXeHa, IO TaKOX
BIUIMHE Ha €()eKTUBHICTh PEKYIEPaTUBHOTO TaJbMyBaHHS i MOTpeOye BBe-
JIeHHSI OOMEKeHb ITPH MIPOBEICHHI PO3paXyHKIB.

50

== B0 km/ron

40

NpT MaKkc, kBT
w
=3

¥
=

0.25 0.50 0 ‘75 1 E]G 125 1.50 175 2.00
a, mfc*

Puc. 2. T'padix 3MiHM MaKCUMAJILHOT MTOTY>KHOCTI CHJIM TalbMyBaHHs 3aJie-
YKHO BiJ] TOYAaTKOBOT LIBHJIKOCTI Ta NPUCKOPEHHS YIOBIJIbHEHHSI aBTOMOOI-
st Macoro 1350 kr

BcTaHoBIeHI 3a1eXHOCTI Ta Pe3yJIbTaTH JOCHIKCHb JIO3BOJISIOTH
OLIHIOBATH XapaKTEPUCTUKU PEKYNEepaTHBHOTO TaJbMyBaHHS Ta BPaxoBY-
BaTH IX IPY MPOTHO3yBaHHI BUTPAT IAJIHBA aBTOMOOLIIS.

JlitepaTtypa:

1. Pistoia, G. Electric and hybrid vehicles. Power sources, models, sustainability,
infrastructure and the market / Pistoia, G. — Oxford: The Netherlands Linacre
House. Great Britain. — 2010. — 645 p.

2. Lee, J. Development of Effective Exhaust Gas Heat Recovery System for a Hy-
brid Electric Vehicle / J. Lee, H. Ohn, J. Choi, S. Kim, et al. // SAE Technical
Paper, 2011, — P. 1171.

3. Lujan, J. Potential of Exhaust Heat Recovery for Intake Charge Heating in a
Diesel Engine Transient Operation at Cold Conditions / J. Lujan, H. Climent, V.
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Dolz , A. Moratal,, et al. // Applied Thermal Engineering, 2016. — Vol. 105. — P.
501-508.

ITPABOBI OCHOBH PEI'YJIIOBAHHS TPAHCIIOPTHO-
TEXHOJIOTTYHOI AISAJIBHOCTI

Tumxo C.B., Mopo3 O.B.
Kpemenuyyvruii nayionanvuuil ynigepcumem imeni Muxaiina Ocmpoepao-
CbKO20

P03BHUTOK TpaHCHIOPTHHX TEXHOJIOTil HEMOKIMBHUH O3 N1i€BOI 3aKo-
HOJ[aBYOl Ta HOPMATHBHO-IIPABOBOI OCHOBH, SIKa BCTAHOBIIIOE NpaBmia ¢y-
HKI[IOHYBaHHsl TPAaHCIIOPTHOI cHcTeMH, 3abe3neuye Oe3IeKy IepeBe3eHb,
pEeryJroe B3a€MOBIHOCHHHM MK YYaCHHKaMH TPAHCIOPTHOTO MpOLECY Ta
cnpusie iHTerpauii HalioHanbHOI iH(PACTPYKTypH B MIKHApOJHUI TpaHC-
noptHuid npoctip. [IpaBoBe perysoBaHHS IPYHTYEThCS Ha IOJIOXKEHHAX
Koncruryuii Ykpainu (crarti 116, 119). [lo KiI040BUX 3aKOHOAABYMX aK-
TIB HaJIeXKaTh:

1. 3akon Ykpaiau «IIpo Tparcmopt» (1994 p.);

2. 3akoH Ykpainu «IIpo aBToMoOinEHUIT TparcopT» (2001 p.);

3. 3akoH Ykpaiau «[Ipo 3amizanananit Tparcmopt (1996 p.);

4. 3axon Ykpainu «IIpo gopoxHiit pyx» (1993 p.);

5. 3akonn Ykpaiau «IIpo MOPCHKHIA 1 piYKOBUHA TpaHCHOPT», «[Ipo
aBiaIiifHAHN TPaHCIIOPTY;

6. MutHwmii Ta [TonaTkoBmii KogekcH YKpaiHu.

HopmatuBHo-ipaBoBe 3a0e3meueHHs] (HOPMYETHCS TaKOXK MOCTaHO-
Bamu Kabinery MinictpiB Ykpainu, Hakazamu MiHicTepcTBa iHppacTpyk-
TypH, ramy3esumu crangapramu JICTY Ta MiKHapoJAHHUMH JIOTOBOpaMHU
(Kongenmis CMR, SOLAS, ICAO). BaxnuBuM BEKTOPOM PO3BHUTKY € Tap-
MOHI3alisg HAIlOHAIFHOTO 3aKOHOJaBcTBa 3 mpaBoM €C (acquis
communautaire), 10 BKJIIOYAE:

e inrerpariro 10 mepexi TEN-T;

® IMIJIEMEHTAIIIFO CTAaHIAPTIB OC3MEeKH i €KOJOT1YHIX BUMOT

o M(pOBI3aLi0 TPAHCIIOPTHUX MPOLECIB (EIEKTPOHHI JOKYMEHTH,
IHTENEKTYaIbHI TPAHCIIOPTHI CHCTEMH).

OcHOBHIi Po6IEMH IPAaBOBOTO PETyIIOBAHHS TPAHCHOPTHUX TEXHO-
JIOTiH: HEJOCTAaTHS BiANOBIAHICTE MIXHAPOIHUM HOpPMaM; HasBHICTH KOJIi-
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31l MK 3aKOHaMH Ta MiJA3aKOHHUMH aKTaMU; HU3bKUH piBeHb 1udpoBizarii
HOPMaTHBHOI'O 3a0e3MeYCHHs MepeBe3eHb; BiICTABAaHHS HOPMAaTHUBHOI 0a3u
BiJl TEMIIIB TEXHOJIOTIYHOTO MPOTPECY.

[lepcriekTHBHI HAIIPSIMHU PO3BUTKY:

1. cTBOpeHHS €IMHOI EJIEKTPOHHOI CUCTEMH TPaHCIIOPTHOTO JIOKY-
MEHTOO00ITY;

2. TIpUBEIEHHS 3aKOHOJABCTBA y BiAIOBIIHICTE 10 BUMOT €C;

3. QopmyBaHHA mpaBoBOTO 3a0e3ledeHHs I IHHOBAIIMHUX TeX-
HOJIOTiH (€JIEeKTPOTPAHCIIOPT, IPOHH, aBTOHOMHI TPaHCIIOPTHI 3ac00m);

4. YIOOCKOHAJCHHS CHCTEMH NEpXKaBHOTO HATIISAY Ta MeEXaHi3MiB
BiJINIOBiJAIEHOCTI ITEPEBi3HUKIB.

Otxe, 3aKOHO/IaBYa Ta HOPMATHBHO-TIpaBoBa 0a3za y cdepi TpaHcIHo-
PTHHUX TEXHOJIOTiH € BU3HAYAIbHUM YMHHUKOM PO3BUTKY TPAHCIOPTHOI CH-
cremu Ykpainu. [i MojiepHisalis Ta ajanranist 10 €BponeHChKUX CTaHAap-
TIB CHPUATUMYThH IiJBHIIEHHIO e€(pEeKTHBHOCTI TPAHCHIOPTHOI rajiy3i, 3Mill-
HEHHIO KOHKYPEHTOCIHPOMOXKHOCTI JEpKaBH Ta PO3IIMPEHHIO 11 y4acTi y
MDKHApOJHUX TPAHCHOPTHHUX KOPUIOPaAX.

JlitepaTypa:

1. 3akoH Ykpainu «IIpo Tpancmopt» Bix 10.11.1994 Ne 232/94-BP.
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HATNIPSIMM IHTEJIEKTY AJIIBAIIIT TPAHCIIOPTHUX
TEXHOJIOTTA Y TIPOMUCJIOBUX PETTOHAX YKPATHA

Typnak C.M., Ky3bkin O.®., Octporasag O.0., Tpymescbkuii B.E.
Hayionanvuuii ynieepcumem «3anopizvka nonimexmixa»

OCHOBHHMH 3a/ladaMi B YMOBaX ChOTOAEHHS JAJISI PO3BUTKY TpaHC-
MOPTHUX CUCTEM ITPOMHUCIIOBHX PETiOHIB YKpaiHH €:

- Ii/IBUILEHHS €DEKTUBHOCTI IIepEeBE3eHb BAaHTAXIB 1 MaCaXHPiB;

- 3a0e3nedeHHs 0e3MeKH TPAaHCIIOPTHOTO MTPOIIECY;

- 3HWD)KCHHS PiBHS HETaTHBHOT'O BIUIMBY Ha €KOJIOTIIO.

XapakTepHOI OCOONHBICTIO MICT 3 TIOTYXKHOIO 32 00CsTaM¥ BHPOO-
HUIITBA IPOMUCIIOBICTIO € BiJITIOBIIHO BUCOKHi1 piB€Hb BaHTaKHHUX IIepeBe-
3€Hb, HASBHICTh PO3BMHEHI CHCTEMH MPOMHCIOBOTO 3alli3HUYHOTO TpaHC-
MOPTY TOLIO.

Jnis 6araTboX TaKMX PETiOHIB yepe3 BIHCHhKOBE BTOPTHEHHS B YKpai-
Hy CYTT€BO 3MIHWJIACh CHPOBHHHA 0a3a MPOMHUCIOBHX MiAMPHEMCTB, 3Mic-
THUBIIUCH 31 CXO/y Ha 3aXij, aKTHBI3yBagach TOCTaBKa iMIIOPTHUX BAHTaXKiB
Yyepe3 YOPHOMOPCHKI IOPTH TOIIIO.

OCHOBHMMHM NUIIXaMH aJanTamii 10 yNpaBiiHHS JOTiCTUKOIO B Ta-
KHX yMOBax € AuBepcH(ikamis MapmpyTiB i BUAIB TPAHCIOPTY, PO3poOKa
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JEKIIbKOX IUIAHIB MOCTa4YaHb, aKTUBHE BUKOPUCTAHHS MYJIbTUMOJAIBHHX
nepeBe3eHb, CTBOPEHHs Oy(epHuX 3araciB Ta perioHaIbHUX Xa0iB.

CnocrepiraeTbcsi epexia Bi NOCTa4aHHS 32 MPHHIMIIOM «TOYHO B
ctpok» (Just-In-Time) Ha KOPUCTH NPUHIIUITY «IIPO BCSK BHIAN0K» (Just-In-
Case). Jlaunii miaxiza € akTyanbHUM B yMOBax KpU3 Ta BOEHHUX il 1 103BO-
J1s1€ 3a0€3MeYnTH HaQIMHICTh TOCTAYaHHs Ta 3a0€3IIEYNTH CTIHKICTE 10 30B-
HIIIHIX 1 BHYTPIMIHIX 300i{B OUITXOM CTBOPEHHS W YTpPUMaHHS 3HAYHHUX
CTPaxOBHUX 3allaciB.

[lmanyBaHHA BHPOOHHMIITBA OUIBIIOI0 MIpOIO IPYHTYETHCS Ha IIPO-
THO3YBaHHI NOIUTY, HE OYIKYyIOUM HaIXOJKCHHS 3aMOBJIICHb. BimoBigHO
MIPOAYKINiS MOXE HAAXOTUTH Ha CKJIAJ TOTOBOI IPOMYKINi HE MiATBEpIKe-
HOIO 3aKa3aMHu.

AxruBizyetses criBnpais kommaniii (Collaborative Logistics), 3a-
Oe3rneuyro4r BaXXJIMBUH MiJXifl CIUIBHOIO BUKOPUCTaHHS PECYPCiB Ta TpaH-
cnopry, BukopuctanHs Big Data Ta Al anst onepaTuBHOrO MOHITOPHHTY Ta
€()EeKTUBHOT'O YIPaBJIiHHS BaHTA)KOIIOTOKaMHU.

B 3a0e3neuenHi 0e3neky TPAaHCHOPTHHUX MPOIECIB MOKHA BUALIHTH
IIBl aKTyalbHI cepu: opraHizalii JOpOKHBOTO PyXy Ta 3a0e3meueHHs Ha-
IIITHOCTI PyXOMOTO CKJaay, OCOOJHBO, IIPH TEPEeBE3CHI HEOC3MEYHNX BaH-
TaXIB.

OCOOIHUBICTIO TOPOKHBOTO PYXy B IPOMHCIOBUX PETiOHAX, OPYY i3
HOTO MiZBHINEHOIO IHTEHCUBHICTIO, € HAsBHICTh BEINKOTabapUTHOTO TPaH-
CHOPTY, TOMY XapaKTEPHOIO € TEH/CHIIis BiIOKPEMJICHHSI OCHOBHHUX TpaHC-
MOPTHUX apTepiil Ui MICHKOrO Ta MacaXXMPChKOTO TPaHCIOPTY. B KoH-
TEKCTI 1HTeNeKTyai3alii TPaHCIOPTHUX TEXHOJIOTIH MEPCIeKTUBHUM € BH-
KOPHUCTaHHS LITYYHOTO IHTEJIEKTY MPW PEryJIIOBaHHI TPUBAJIOCTI CHTHAJIB
cBITIIO(OPIB, ONTUMI3YIOUH TPOIYCKHY 3[aTHICTh TPAHCHOPTHHUX BY3JIB B
TOJIMHHM MK a00 MPY 3HAYHOMY IOTOILI BaHTaXKHOTO TPAHCIIOPTY 3 IPOMHMC-
JIOBUMU TOBapaMH. 30ip BETUKUX OOCATIB JaHUX MPO PyX TPAHCIOPTY, aBa-
piiiHiI cuTyarii, 3aBaHTaXXEHICTh IJIsI aHANI3Yy € OCHOBOKO CTPATErigHOrO
IUTAaHYBaHHS Ta MPUHHATTS PillIeHb 1100 PO3BUTKY TPAHCIIOPTHOI MEPEXi.

Uepe3 0COOTMBOCTI IIEHTPAII30BAHOTO YIIPABIIHHS PyXOM 3aJTi3HAY-
HOTO TPAHCIIOPTY OJIHIEIO i3 TOJOBHHX 3aJad € BH3HAUEHHS IPHIATHOCTI
PYXOMOTO CKIIQAy TP MOJOBXKCHHI TEPMiHY HOTO CITy>KOH, OCOOJHMBO ISt
BaroHiB-IIUCTEPH, AKi MOXXYTh MEPEBO3UTH XIMIYHO a00 BOTHEHeOe3MeyHi
BaHTaXI.

[IpomMuCTIOBI perioHH € 3HAYHUM JKEPETIOM BUKHIIB, TOMY BH3HAYe-
Hi TaKi MPiIOPUTETHI HAPSMKH 1X 3HIDKEHHS:

- MOHITOPHHI €KOJIOTiYHUX IapaMeTpiB TPaHCIOPTHHX 3aco0iB Ta
AKOCTI TIOBITPSA B3JOBXK TPAHCIIOPTHHUX MaricTpanei Ta epeKTHUBHE yIpaB-
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JiHHA TpadikoM 1 MapHIPyTH3ALI€l0 3 METOI0 3MEHILIEHHS 4acy MpOCTO0 B
3aTopax;

- TIOIIMPEHHS «3€JICHOT0» TPAaHCIIOPTY HE TUIbKM B MicTax, a i Ha
MIPOMUCIIOBUX MIANPUEMCTBAX, 30KpeMa, Yepe3 BUKOPHCTaHHS aKyMYyJIsITO-
PHHX JIOKOMOTHBIB B MaHEBPOBHUX paiOHax, Ji¢ MEePEMIllyIOThCS HEBEIHUKI
3a Macoro COCTaBH;

- BITHOBJICHHS CYIHOIUIABCTBa piukoio J[Hinmpo 3abe3mednTh mepe-
PO3HOALT YaCTHHH BaHTA)KOIIOTOKY Ha BOJHUII TPaHCHOPT, KUl € eKOJIOTi-
YHO TIEPCIEKTHBHIM.

[TicasBO€HHE BiHOBICHHS MOXKE CTBOPHTH ILAHC IJIS BIPOBAKCH-
HSl HaWCyYacHININX IHTEIEeKTyaJbHUX TPAHCIOPTHHUX TEXHOJIOTiH, a Imoja-
JbIlIa TAPMOHI3ALlSl TPAHCIIOPTHOTO 3aKOHOAABCTBA Ta CTaHAAPTIB 3 €BpoO-
nieiicbkuM COI030M BiJJKPUE MOXKIIMBOCTI JAJIsI 3aJTy4EHHS IHBECTHIIH.
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METOJAUKA BUBOPY TPAHCIIOPTHOI'O 3ACOBY JJIsA
IMACAKUPCBKUX ITEPEBE3EHbB 10 MICTA KPAKIB
HEBEJIMKUX I'PYII ITACAKUPIB

®pankis A.M., IBanvenko [[.A., Kienska O.B.
JBH3 «Ilpuazoscbkuti 0epicaghutl mexHiuHull yHigepcumemy

[Macaxxupchki TIepeBe3eHHST aBTOMOOIUTHPHEM TPAHCIIOPTOM BHUKOHY-
I0TBCS aBTOOyCaMH Ta MapIIPpYTHHUMH aBTOMOOUIAMH. SIKiCTh TpaHCIIOPTHO-
ro oOCITyroByBaHHS HAaCelICHHS OIIHIOETHCSA LIJTMM PAIOM MOKa3HHKIB. 3
MOTJISITY CHIOKMBAyYa OIIHKOIO €()eKTHBHOCTI HOTO BUKOPUCTAHHS € CTYIiHB
3aJI0BOJICHHS. BUMOT HACEJICHHS /10 CUCTEMHM NacaXUPCHKUX IepeBe3eHb
MIXKHAPOIHOTO CroNydeHHs. J[1s 11b0oro HeoOXiqHO BUOpATH paIlioHATbHUN
TpaHcropTHUIt 3aci6. OcoONMBO 1€ MUTaHHS aKTyallbHE JUIs YKpaiHu B Te-
nepilHii yac

Bubip pauioHanbHUX THIIB IMaCAKUPCHKUX TPAHCIOPTHUX 3acO0iB
3aJeXHuTh BiJ Oaratbox (akropiB. Tak, mpu BHOOpI THIy MacaKMPCHKOTO
ABTOTPAHCIIOPTY HEOOXiTHO BPaXOBYBaTH HACTYIHI (pakTOpH:

- TOTYKHICTh TACAXXUPOTIOTOKY Ha TAHOMY MapUIpyTi HA HaiOiibIIe
3aBaHTA)XCHHS MapLIPYTy CIIiTyBaHHS;

- HepIBHOMIPHICTh PO3IIOILTY 3asBOK Maca’KUpiB Ha MEPEBE3CHHS 10
/ 3 Kpaxkoga;

- TOUIIBHUNA IHTEPBaJ CJiyBaHHS NaCaXUPChKUX TPAHCIOPTHHX 3a-
co0iB;

- JJOPOXKHI YMOBH, MPOIYCKHY 3[aTHICTh NPUKOPAOHHUX IYHKTIB Ta
1H.;

- co0IBapTICTh NepeBe3eHb MACAKUPCHKOTO aTOTPAHCIIOPTY.

[Tix xoopauHali€ poOOTH PO3YMilOTh CTBOPEHHS €JJMHOI KOMILICK-
CHOi CHCTEMH OpraHi3amii Ta KEpiBHHITBA PYXOM YCiX YYacHHUKIB, SKi
MIPUIMAIOTh Y4acTh B JaHOMY MIXXHapOJHOMY HEpEBE3EHHI.

B pesynbrari aHaizy iCHyFOUHX IiAXO/IB IO BHOOPY TPAHCIIOPTHOTO
3aco0y JUIs MEpeBe3eHHs] MACAXKUPIB B MDXHAPOJHOMY croiyueHHi [1-7]
MIPOTIOHY€ThCS HACTYITHA METOJMKA BU3HAYEHHSI TPAHCIIOPTHOTO 3ac0o0y ISt
MacaXUPCHKNX ITIEPEBE3EHb 32 KOPJIOH, aJITOPUTM SIKOi NPEICTaBICHUH Ha
puc. 1.

MeroanKka BH3HAUEHHS MACAXXMPCHKOTO TPAHCHIOPTHOTO 3acoly
CKJIAJIA€THCS 3 €TalliB: BH3HAYCHHS THIy TPAHCIOPTHHX 3aco0iB 3a JBoMa
METOJMKaMH, BH3HA4YEHHs KIJIBKOCTI TPAHCIIOPTHHX 3ac0o0iB /s TepeBe-
3€HHS IMacaXMpiB 3a KOpAoH B MicTo Kpakis.
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BUXiTHUME JaHUMH JJIs1 PO3PAXYHKIB SBISIOTHCS: Qzer — KIJBKICTB
nacaxupiB; Ppoch - TOUaTkoBUi MyHKT; Poy - mMyHKT npusHayeHHst; Lp.p - Bid-
cTanb; Tpp - TEPMiH J0cTaBKK; Riz — pu3HKH.

B pesynbTari po3paxyHKiB MU MMOBHHHI OTPUMATH THI TPAHCIOPTHO-
ro 3aco0y (TYPy,) ta iioro kinbkicts (Kil).

Buxinni gani {kinekicTs maca-
JKHPIB, TOYATKOBHH ITYHKT, IyHKT
NIPU3HAYEHHS, BIZICTaHb, TEPMIiH

Etan 1. BusHaueHHsI TPAHCIIOPTHOTO 32c00Y /151
nepeBe3eHHs MacaKUPiB 32 KOPJAOH 3 BUKOPH-
cranusa MAI

Etan 2. Bu3HayeHHs1 MacaKUPCHLKOT0 TPaHC-
TMOPTHOIO 32c00Y [JIs1 IepeBe3eHHs NacaKupiB
32 KOPJOH Ha OCHOBI /0r0 TeXHIYHOr0 PiBHSA

Etan 3. BusHaueHHs MapKy NacakKMPChKUX
TPAHCIIOPTHHUX 32C00iB JJIs MepeBe3eHHs maca-
JKMpiB

Pe3yabTaTn po3paxyHKiB {THUII TpaHCIIO-
PTHOTO 3ac00Yy, KUIBKICTh, 4aC B 1OPO31}

Puc. 1. IIpouenypa BU3HAYEHHS TPAHCHIOPTHOTO 3aCO0Y JUIS MACAKUPCHKUX
mepeBe3eHs B Micto Kpakis

Jlitepatypa”
1. Teopist npUIAHATTSA PillieHb : MAPYYHHK / 3a 3ar. pea. bytka M. I1. — K. : Llentp
yu6oBoi miteparypu, 2015. — 360 c.
2. Kynbunipka X. B. 3acTocyBaHHs MeToly aHawi3y iepapxiil mpu BuOOpi NpoexTy
B nonirpadii / X. B. Kynpunnpka, JI. C. Ilpeako // Tonirpadis i BugaBHHYa
crpasa. — 2018. — Ne 1(75). — C. 51-60.
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OINTUMIBALIS ®YHKIIIOHYBAHHS TPAHCIIOPTHUX
CHUCTEM B YKPAIHI

XoxaoB 0.0., Kupuuenko 1.O.
CxionoykpaincoKuil HayioHabHul yHisepcumem iMeHi Bonooumupa Jlans

TpancnoptHa cuctema Oyab-1K01 KpaiHi € OCHOBOIO E€KOHOMIKH, 10
3a0e3medye 3/1aTHICTh Pi3HUX BHIIB TPAHCHIOPTHUX CHCTEM €(PEKTHBHO B3a-
€MOJIATH [T 3a0e3neueHAs Oe3nepebiifHnX mepeBe3eHb NacaXHpiB Ta BaH-
TaXiB y pi3Hi 007acTi Ta MiCTa HamIOl KpaiHH, MIABUITYBaTH MOOUTBHICTH
HaCEJICHHA Ta IHTETPALii0 Y CBITOBI pUHKH. B yMOBaXx MOBHOMAacHITaOHOTO
BTOPTHEHHsI 3 0OKy pd B Hamly KpaiHy, e(eKTHBHICTb (yHKLIOHYBaHHs
TpaHCIIOPTHOI rany3i HaOyBa€e CTpPAaTErivyHOrO 3HAYESHHsS AJIsI 0OOpOHO3IAT-
HOCTI Ta EKOHOMIYHOT CTIHKOCTI YKpaiHH.

Hapasi BuHHKIIa HEOOXIAHICTD MBHUIKOI afanTaiii TpaHCIIOPTHOI iH-
(bpacTpyKTypH 10 HOBUX peajiil: pyHHyBaHHS TpamuIlifHUX JIOTICTUYHUX
JIAHIIOTIB (30KpeMa, OJIOKYBaHHS YOPHOMOPCBHKHMX IOPTIB), KPUTHYHE Ha-
BaHTA)XCHHSA HA 3aXiJHI MPHUKOPIOHHI MEPexXoqy Ta MOTpeda y IIBHUIKOMY
BIZTHOBJICHHI.

AHali3 OCTaHHIX MyOJiKallifi, a TaKOX CTPATETiYHUX TOKYMEHTIB,
HamionaneHa TpancnoptHa crpareris Ykpainu 1o 2030 poky [4], cBiquuTh
PO HasBHICTh CHCTEMHHUX MpOoOJIeM, [0 HAKOMHUIyBaIucs pokamu. BoxHo-
4ac, OUIBIIICTD JOCIIIKEHb (POKYCYEThCS HAa OKPEMHX BHIAaX TPAHCIIOPTY,
TOJI SIK IIpobeMa onTumMizauii QyHKIIOHYBaHHS TPAHCIIOPTHUX CHCTEM He-
00XiJJTHO PO3IJIsIIATH HE OKPEMO JUIS SIKOTOCh BUJLYy TPAHCIOPTY, a JJIs My-
JIbTUMOJAJIBHUX TEPEBE3CHb.

o crocyeTbest eheKTUBHOCTI TPAHCIIOPTHOI CUCTEMH, TO ii OLiHIO-
I0Th HE 110 OJTHOMY IOKa3HHUKY, a [0 TPYIi HACTYITHUX KPUTEPIiB:

- EKOHOMIYHUX

- iHQPaCTPYKTYPHHX;

- TeXHIKO-EeKCIUTyaTaliiHUX;

- YNIPaBIIHCHKUX;

- €KOJIOT1YHHX.

Hapasi, B ymMoBax BiifHH, OUIBIIICTH 3 IIUX KPUTEPIIB HE MOXKYTH BijI-
TOB1IaTH HOPMATHBHO-TIPABOBIH 0a3i HE TIIFKK €BPOIEHCHKOTO COI03Y, ale
U HaIlMM HaI[iOHAJLHUM cTaHaapTaMm. Lle cTocyeTbes HamiHOCTI Ta 6€3-
nepebiiftHoCTI poOoTH TpaHCHOPTY (MiHIMI3allisl MPOCTOIB), piBHA Oe3meKn
(aBapiitHicTh); MITBHOCTI TPAHCIIOPTHOI MEPEXKi, CTYINEHIO ii IHTErpoBaHOC-
Ti (HasBHICTH BY3JIOBHX Xa0iB, MyJIbTHUMOJAIBHUX TEPMiHATIB), PIBHIO 3HO-
cy OCHOBHHX (hOHIIB (KOJIiH, OPIr, pPyXOMOT0O CKJIAAY); PiBHIO BUKHIB 3a-
OpYAHIOIOUHX PEYOBHMH HA OJMHUIIIO TPAHCIIOPTHOI pOOOTH.
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BilicpkoBa arpecis 3aroctpuia i npodieMu, T0JaBIIM PYHHYBaHHS
iH(ppacTpyKTypi (MOCTH, aeponopTH, Ko-iii, mopTu). BogHouac, e cTumy-
JIIOBAJIO PO3BHUTOK iH(PACTPYKTypH Ha 3aXiTHOMY KOPJOHI Ta IPUCKOPUIO
MIOUIYK ajbTEPHATHBHUX JIOTICTHYHHUX MapuipyTiB 3 €Bponeiicbkum Coto-
30M.

[Ipobnemu, mMOB’s3aHi 3 UM MMOKa3yIOTh, MO Jwuire 25% mopir ma-
IOTh TIOKPUTTSA, IO BiANOBiga€e €BpOINEHCHKIM cTaHmapTraM. [loTpebyroTsh
MTOCTIHHOTO PEMOHTY LITY4YHI CIIOPYIH Ha aBTOMOOLTBHUX JOpOTaX, MOCTH,
ecra-kaan. [loTpiOHO OyIiBHUIITBO HOBHX PO3B’S30K Ta ecTakag IJsl oOia-
CHMX LIEHTPIB, II0 3MEHIINTh HABAHTAXECHHS Ha IOPOTU MICT Ta HOKPAIINTh
MacaXKMPOIIOTIK Ta BAaHTAXKOIOTIK uepe3 perioHn. Hapasi 42% mocTiB B Ha-
LIl Kpai-Hi 3HaXOAAThCS B aBapiiiHOMy cTaHi, Tinbku 20% MaroTh 3a]0Bi-
npHUM cTaH. lle ayxe Bennka mpobieMa 0COOUCTO IS BEIUKHUX MICT, SKY
noTpiOHO Oyze BUPILIYBaTH.

Onrumizaniss (QyHKUIOHYBaHHS TPAaHCIIOPTHUX CHCTEM B YKpaiHi
BKJIFOUA€ OCHOBHI HaNPSIMH:

- MojepHi3ailis iHQpPacTPyKTypu (PEMOHT aBTOMOOUIBHHX MUIAXiB
MDKHApOIHOTO 3HAYCHHS; MOJACPHI3alis 3aTi3HHYHUX KON Ha BHCOKOII-
BHIKICHUX MariCTpalsixX; MOKpaIIeHHs TEPMiHATIB, IOPTIB).

- BIPOBAHKCHHS 1HPOPMALIHHIX TEXHONOTiH (BUKOPUCTAHHS €IIeK-
TPOHHUX HaKJAJHUX; BUKopucTaHHsI GPS-TpekepiB Ha aBTOTPaHCIIOPTHUX
Ta 3aTI3HIYHUX 32C002X);

- PO3BHUTOK MYJIBTUMOJAIBHHUX IEPEBE3CHb 3 METOI BHKOPUCTAHHS
MPUHIIUIIB iIHTepONepadeIbHOCTI BUIB TPAHCIIOPTY;

- eBpoOIHTerpailisi Ta rapMmoHisaiiis cranmaptie (6araro JJCTY ke
rapMOHI30BaHO JI0 MibXKHapoaHUX cTanAapTiB ISO i 1o nupexTus €C;

- Mi/IBUIIEHHST O0€3MeKH TPAHCIIOPTHUX IMPOLIECIB 3 METOI MiHiMi3a-
il aBapiif, pU3MKIiB NPU NEPEBE3CHHAX HEOE3NEUHNX BaHTAXIB, B T.4. 1 Bil-
CHKOBHX BaHTaXiB;

- BOPOBADKCHHS MiXHapogHoro crarmapty ISO 39001:2012- Cuc-
TeMa YIpaBJIiHHS 0€3MeKOI0 TOPOXKHBOTO pyXy [1].

Le mixHapomHUI cTaHIAPT, SKUH JOIIOMAarae€ 3MEHIIUTH aBapiii-
HICTB, 30epert *utTs i 3Hu3uTH 30uTKu Big ATII. Leit cranmapt Bupoa-
JUKYIOTh TPAHCTIIOPTHI JIOTICTHYHI KOMIIaHii, TPaHCTIOPTHI i IIPUEMCTBA.

Le#t mi>xaapoaauii crangapt Oyno rapmonizoBano 3 JICTY VYkpainu
y 2015 porii (tabm. 1).
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Tabmuns 1

Bnposamxenns JICTY ISO 39001:2015

Ne Eran Boposa-
mxenns [ISO
39001
1 | Awnanis norouHo-
ro CTaHy (ayauT)

2 Pospobxa modmi-
THKH O€3IeKHn

3 | IInanyBaHHS cH-
cTeMH

4 | HaByanHns nep-
COHaTy

5 | BmpoBamxkeHHS
MIPAKTHUIHHX 3a-
XOJIiB

6 | MoHiTopHHT i

mepeBipka

7 | Ceprudikauis

8  TIlocriiiHe BOC-
KOHAJICHHS

3MicT

BHBYarOTh CTATUCTHUKY
ATII, pusuku, TeXHIY-
HUU CTaH TPaHCHIOPTY,
MOPYILIEHHS MPaBUI

Po3pobnseTbes moKy-
MEHT 3 METOI0: 3MEH-
LICHHS aBapiii, mokpa-
IIEHHS I ITOTOBKH IIe-
pcoHary

BusHauaroTh Bifmosi-
JATbHUX, CTBOPIOIOTH
MPOIETyPH KOHTPOJITIO

[TpoBoasATh TpEHIHTH
JUTSE BOJIIB, THCIIETYE-
piB, MEXaHIKiB
GPS-tpekepu, Taxor-
padu, MeIOTI M, Bi-
JIEOKOHTPOJIb, KOHT-
POITb MIBUIKOCTI

306ip cratuctuku JTII,
ayJIUT BUKOHAHHS TIOJTi-
TUKH, aHAII3 TPHIIH
IHIIUAECHTIB

3aTy4eHHsT He3aIeXHO-
ro ayJuTopa, nepeBipka
BiZIOBIHOCTI BUMOTaM
1ISO 39001

Ilopiunuii anamis,
OHOBJICHHS TIOJIITHKH,
HOBI 3aX0H O€3IIEKHN

VYkpaiHa, TpaHCIIOPTHI
MiTPUEMCTBA

YKp3aii3HHUIS IPOBO-
JIUTH ayJUT OE3NeKU
PYXy HOi3MiB Ta CITyX-
060BOTO aBTOTPAHCIIOP-
Ty

[omituka 6e3 ATI1y
TPaHCIIOPTHHX KOMIIa-
HIsX

BBezneHHs BHYTpIlIHIX
pEeraMeHTIB 1I0/10
TEXOIJIsiy, IHCTPYyKTa-
Y BOJIIIB

Hapuanus Boiis, iH-
CTPYKTaxi 3 Oe3meKu
pyxy

VYcranosnenns GPS na
aBTOOycax y M. KuiB

Benennst enunoi 6a3u
ATII Ha migmpueMcTBi,
peryIIpHI BHYTpPIIITHI
nepeBipKu
Ceprudikaris TpaHc-
MOPTHUX KOMIIaHiH ue-
pe3 ceptudikoBaHi
HiAPUEMCTBA
[epernsag mapuipyTis,
3aMiHa CTaporo TpaHc-
TIOPTY, IiBUIIEHHS
KBaJTi(hiKarii mparis-
HUKIB
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o cTocyerbes BupoBamxkenHs ctanaapty ACTY ISO 39001:2015 B
TPaHCIOPTHI KoMmaHii YKpaiHu, TO HaiOUIbII BaKJIMBUMH €Tarmamu JUis
BIIPOBAJPKEHHS 1IbOTO CTaH/IAPTY € HACTYIIHI eTaIlH:

- ayauT Oe3neKkH TPaHCIOPTHOTO MiANPUEMCTBA, TOOTO MepeBipka
PH3HKIB, 10 SKUX BIIHOCSTH HACTYMHI (TEXHIYHHI CTaH PyXOMOTO CKJafy,
TIEPEBUIICHHS IIBUAKOCTI, BTOMa BOIIiB);

- po3poOKa KepiBHUIITBOM TPAHCHOPTHOTO IiINPUEMCTBA ITOJITHKH
0e31eKn TOPOKHBOTO PyXy, B AKIH BU3HAYAIOTH LTI MiAPHEMCTBA CaMO B
MMUTaHHAX 3HIKEHHS aBapiHOCTI, MPOXOKEHHS TEXHIYHOTO OTJIALY BCHO-
TO PyXOMOTO CKJIaay Mepes BUI3A0M;

- BOPOBADKCHHS NMPAKTHIHHUX 3aXOJiB (MEIUYHI OTJISAIN BOJIiB IIe-
pen peiicoM; KOHTPOJIb 33 IIBUIKICHUM Pe-)KMMOM; peryJsipHa MepeBipka
TEXHIYHOT'O CTaHy TPAHCHOPTY);

- TOCTIHHMH MOHITOPHHT (IIPOBEJCHHS BHYTPIIIHIX ayauTiB, 30ip
CTaTUCTUYHUX AaHUX, Harpukian no JATII;

- ceprudikanis mianpueMcTBa (03Hayae, MO AiSUIBHICTh TPAHCIIOPT-
HOTO MiIIPUEMCTBA BiIMOBITAE HOPMaM OE3IMEKU PYXY, CKOJOTIYHUM CTaH-
JapTaM, TEXHIYHUM periIaMeHTaM, BUMOTaM YIIPaBIiHHS SKiCTIO).

B pesynbTati BIpoBa/KEHHS [HOTO CTAHIAPTY MiANPHEMCTBY BHA-
€TbCs cepTudikaT Ha TPH POKH, a IIe 03HAYAE, [0 TPAHCHIOPTHE MiATIPUEMC-
TBO BiAnoBimae BUMoraMm €Bporneiicekoro Coro3y i MOXKe KOHKYpyBaTH 3a
3IiHCHEHHS MDXXKHAPOIHHUX IICPEBE3CHb.

B HacTynHill Tabnuii HaBeJEHO NPUKIIAAN BIIPOBADKEHHS CTaHIap-
1y JCTY ISO 39001:2015 Cucremu ynpasiiHHsS O€3MEKOI JIOPOKHBOIO
PyXy.

BripoBapkeHHSI CHCTEMH MIKHApOJHUX CTaHAApTIB B Hallii KpaiHi,
JI03BOJISIE 3MEHIIIMTH PU3MKH aBapiii eKOHOMIUHHMX BTpaT, a roJIOBHE, 30epe-
I'TH JIIOJICBKE XHUTTS. 3aBISIKM BIPOBAIDKEHHIO MIXHAPOJIHHUX CTaHIApTIB
TPAHCIOPTHI MiJIPHUEMCTBA Ta JIOTICTUYHI (DipMH CTAIOTh OUTBII KOHKYPEH-
TOCIPOMO>KHHUMH, IO JI03BOJISIE POOUTH KPOK JI0 iHTErparii 10 €Bpomench-
KOI TPaHCIIOPTHOI CHCTEMH.

JlitepaTypa:
1. JCTY ISO 39001:2015 Cucremu ynpaBiiHHS 0€3MEKOI0 TOPOKHBOTO PYXY.
2. 3axoH Ykpainu «IIpo aBroMo06inbHMIA TpancopT» Bix 05.04.2001 Ne 2344-111.

3. 3akon Ykpaiuu «IIpo 3amizauunuii Tpancmopt» Big 04.07.1996 Ne273/96 (pena-
kuis 28.08.2025 p.).

4. Tlpo cxBaneHHs HamioHanbHOi TpaHcmopTHOI cTparerii YKpaiHu Ha mepiof 10
2030 poky: Posnopsmxenus Kabinery MinictpiB Ykpainu Big 30.05.2018 Ne
430-p.
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BU3HAYEHHS JE®@OPMAIIIMHUX XAPAKTEPUCTUK
BYTJIEIIb-BYI'JIEHEBUX ®PUKINIMHUX MATEPIAJIIB PI3BHUX
CTPYKTYP APMYBAHHA

YepkammuH LA., lllesuenko C.I., ITonynan €.B.
CxionoykpaincoKuil HayioHanbHul yHisepcumem imeni Bonooumupa Jlans

Byrneup-ByrieneBi Matepiain, BOJIOKHA 1 MAaTPHUIl SIKUX CTBOpPEHI 3
onHi€T i Tiel x (a3u, MarOTh PAI YHIKaIBHUX BIacTUBOCTeH. OCOOMMBO 1Me-
PCTEKTHBHI ByTJENeBi KOMIIO3UTH B O0JIACTI BUCOKMX 1 HAIBHUCOKHX TEMIIE-
paTyp BHACIiZOK HiIBUIICHOI TEPMOCTIHKOCTI i OMOPY 0 TepMOyaapy.

J1o TOro %, OCOOJIUBICTIO IIMX KOMITO3HTIB € T, II[0 MaTepiall i KOHC-
TPYKIIisl CTBOPIOIOTHCS OTHOYACHO B PaMKaX €IMHOTO TEXHOJIOTIYHOI'O IpO-
necy. ToMy CTBOpEHHSI KOHKYPEHTOCHPOMOXXHUX BHPOOIB CYTTEBO 3aie-
JKHUTh BiJl HASIBHOCTI NPUHHATHOTO HA MPAKTUIIl IPOTHO3Y CTPYKTYpH Ta (i-
3MKO-MEXaHIYHUX BJIACTUBOCTEH BYIJICIIEBOTO MaTepialy 3 ypaxyBaHHSIM
TEXHOJIOTIYHUX OCOOIMBOCTEI HOTO BUTOTOBJICHHS.

[oBeninka i pyiHYBaHHS MaTepiany i KOHCTPYKIii BU3HAYAIOTHCS
HasBHICTIO Pi3HUX CTPYKTYPHO-TEXHOIOTIYHUX (PaKTOPiB, XapaKTSPHUX IS
PI3HHX pIBHIB CTPYKTYpH KOMIIO3UTYy. TOMY OOTPYHTOBaHUM € CTPYKTYPHO-
(heHOMEHOIOTIYHIH TAXiM, IO T03BOJISE HA KOKHOMY CTPYKTYPHOMY PiBHI
TIOB'A3aTH TEXHOJIOTIUHI MMapaMeTpHu MpOoIecy CTBOPEHHS Marepialy 3 Horo
(i3UKO-MEXaHIYHUMH BJIACTUBOCTSIMH.

3aJexHICTh KOe(IUiEHTY TepTs BiJ TeMIepaTypu HaBKOJHUIIHBOTO
CepeNIOBHINA, SIKIIO B3STH 3a IPHKJIAJ YaBYHHI TalbMIBHI IUCKH, TO BOHH
MaroTh KoedilieHT Tepts npubmmsnHo 0,3 1 TpUMarTh HOro JOMOKH He
BUiiyTh Ha po0OYy TeMmIeparypy Micis 4YOoro BiH Oylne 3aKOHOMIpPHO
3HW)KYBAaTHCh, a MICIs JOCSTHEHHS KpuTuyHoi Mexi y 330 rpanyci

JIOCSITHE MaKCUMaJIbHOT'O MIHIMyMY ~0.1 33 5010 rajJbMyBaHHs Maike He
BiIOYBa€eTbCs 1 TaJbMa CTAalOTh «BAaTHUMH». Y BYIJIENb-BYIJICIEBUX
(GpUKIiIHHUX MaTepianiB BIACYTHA I pobieMa ixHii KoedimieHT TepTs He
TUTBKM HE 3HWKYETHCA, a IIe 1 301IbLIYETHCS 3 POCTOM TEMIIEPaTypH, IO
nyxe moOpe, anme € i iHma cropona. [lpu temmepatypax 15-20 rpanycis
koedirieHT Teptss B-BOM 3Haxomuthes y mexax 0,1-0,17 1 st Toro mo0o
ixHii Koe(illieHT TepTs NPUHIIOB Yy HOpPMY rajibMma Tpeba BUBECTH HA
pobouy Temmeparypy, TOOTO MPOTPITH, IO B YyMOBaX MICTa MPOCTO HE
MOXJITHBO. TaKkoX 3aJHMIIA€THCS BIJKPUTHM MUTAHHS CTOCOBHO MOBEIIHKH

KoeiIlieHTy TepTsA 3a TeMIeparyp HIDKYEe HiX 15°C. Buxomsun 3 uporo
3p0o3yMijo mo Tpeba cTabimi3yBaTi KoedillieHT TepT.
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OTOX BHXOASYM 3 BHIIECKA3aHOTO CTa€ 3po3yMino, mo (B-BOM) e
MEPCIIEKTHBHAM MatepialioM Ul 3aCTOCYBaHHS Y TaJbMIBHUX CHUCTEMax
aBTOMOOLIIB, ajie BiH MOTPeOy€e NOAANBIIOTO AOCIIIKESHHSL.

Bimomo, 1o moaudikosani C-C KOMIIO3UTH MAOTh BUIIUN KOe]illi-
€HT TEpTs 3a I0YaTKOBOI TEMIIEpaTypu HABKOJHIIHBOTO CEpEJOBHUILA
(15...20°C), HiX «4HCTI» KOMIIO3HUTH i HOTO BeIMYUHA TepedyBae B Mexax
0,32...0,45, mo CBiAYUTH TPO MO3UTHBHUI BIUIHB MOIU(IKATOPIB TEpTsA Ha
($puKLilHI XapaKTePUCTHKH HOBUX MaTepiaiB.

Takox OyB BUKOHAHWH aHaNi3 MOKJIMBOCTI 3aCTOCYBaHHS (hopmyi
MPY’KHUX XapaKTePHCTUK MPOCTOPOBO apPMOBAHUX KOMITO3MLIHHHUX MarTepi-
aITiB B Pe3yNbTATi KOTO OyIIM OTPUMAaHi HACTYIIHI 3aJ€KHOCTI.

J1yis MaTpHili )KOPCTKOCTI OPTOTPOITHOTO MOHOIIIAPY:

S:;' 1+25'V12V13V23_5V122+5V123+EV223
E,E,E, E, E, E, E, : (1)
S (1) g 1(1A) g 1(1 %
- 22 T 33
" ES\E, E, ; ES\E &), E,S|E, E, ‘@

B :i V13V23_Q B :i Vi 23 _ 13 B :i V12V13_@
“ ES\E EJ). ® ES|E EJ.” ES|E E . (3)

R (@)

st nocnipkenns GpisndHUX apaMeTpiB MOIU(IKOBaHOT ByIIIeleBOT
Marpuli Oyno BUKOHAHO MaTeMaTHYHE MOJICIIOBAHHS IIPH SIKOMY BH3HA4a-
JIUCh OCHOBHI (Di3MKO-MEXaHiYHi BJIACTHUBOCTI BYIJICLEBOTO (DPUKIIHHOTO
Mmarepiainy sk 3D tak 1 4D cTpykTypH apMyBaHHSI.

AHai3 pe3ysbTaTiB pO3paxyHKy MPOCTOPOBO apMOBAaHHMX BYTIJIEIb-
BYIJICIIEBUX KOMIIO3MTIB TI0Ka3aB, IIO INPH 3iCTaBIEHHI 3Ha4e€Hb MOJYJIIB

TIPY>KHOCTI By B i B3 g y HampsiMkax 1, 2 1 3 mnoBuHHI OyTH
OIHAKOBMMH, BHAHO, mo ix 3uauemns mpu © = 0 pospismsorses

HEe3Ha4HO, uie Ha % (puc. 1). AHani3 3HAYEeHb MOJTYJIS IPY>KHOCTI, Es ki
MIOBUHHI 3aJIe)aTH BiJl KyTa IOBOPOTY, IOKa3ye, IO HOro po3paxyHKOBi
3HAYEHHS 3MIHIOIOTHCS B MEXKaX COTHUX YaCTOK.
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Moy ynpyrocTw E1 x10°2. Mla Monyns ynpyrocTu E2 x10°2, Ma Monyne ynpyrocr £3 x10°2. MMNa

— ) —— [ i

Puc. 1. 3mina moxyms npyxsocri E “ 107 MII3 3.p crpykrypa

AHai3 KpyroBUX AiarpaM 3MiHH MOJMYIIB MpPY>KHOCTI Ei i B2 in
KyTa MOBOPOTY KOOPAMHATHHUX OCEH IOKa3ye AEsAKYy IXHIO BiIMIHHICTH Y
miamazoni  12°...25°. Po30ikHiCTP 3HaueHb y Wi oOmacti gocsrae

& (3 ... 3%). AHalli3 3HaYEHb MOAYIIB 3CyBY Gy (puc. 2) mokasye, mo y
TOYIIL f = 0 poun nosuumi BiMOBiaTH 1 OyTH PIBHIMHU 3HAYCHHSIM {3
Gz (puc. 4). CpaBxxHs noxubka po3paxyHKy Onusbka 10 3%.

Moayns caskra G12 x10°2, MMa Monyns casura G13x10°2, MMa, Moayns capura G23 x10°2, MIa

2445

Puc. 2. 3mina Moy scysy &~ 107 MIIa 3.D crpykrypa

s xoedinienra ITyacconma Y1z (puc. 3) xapakrepHa NpUOIU3HO
Taka cama 3aJIS)KHICTh BiJ KyTa, SIK 1 711 MOIYJTIS 3CYBY G1z ya puc.4 a s
koedinientiB ITyaccona Yiz i Y2z (puc.3) — Taka cama, SIK i MOAYJIIB

MIPY’KHOCTI E i B2 pa puc. 3 Ilpu 1pOMYy BETHYMHH MOXHOOK MOXHA
mopiBHATH. Lle BKa3ye Ha CHCTEMHHH XapaKTep BiIXWIEHb PO3PaXyHKOBHX
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3HAUEHb MEXaHIYHUX XapaKTEPUCTHUK BiJl OUYIKyBaHUX 1 € pPE3yJIbTaTOM
pO3paxyHKOBOi ~ MoJeni, 10 3acCTOCOBYIOTBCS, 1  PO3PaxyHKOBHUX

sanexnocreil. Hemocratibo 3po3yminum € moBeninka gynkmii Y1z y chepi

srasers, © = 20...70°,

OTXe, TPOBENEHWH aHaTi3 IOKa3zye, MO 3 PO3pPaxyHKy MpPYyKHI
XapaKTEePUCTUKHU MPOCTOPOBO apMOBAaHOTO MaTepiaily — MOJYJIi NPY>KHOCTI,
Monym 3cyBy 1 koediumientn Ilyaccoma Moxke OyTH po3paxoBaHi 3
NMOXUOKOI0 NOpAaKy S...10%. [Ipudyomy BenmuuMHA TOXWOKH 3MEHIIYETHCS
31 301IBILIEHHSIM a0COIIOTHUX 3HAYECHB MapaMeTpa, 10 BU3HAYAETHCS.

Koaguuuent Nyaccona. vi2 Koagguument MNyaccana. v13 Kosgmument Nyaccons. v23

— 7 - —

Puc. 3. 3mina koedimienra [Tyaccona v, 3-D cTpykTypa

[Mo xpyroBux miarpamMax 3pydYHO BH3HAYATH CTYIIHB aHI30TPOIIil
aHATI30BaHUX CTPYKTYp MPOCTOPOBO apMmoBaHux Marepiamis. s 3-D
CTPYKTYp CTyMiHb aHIi30Tpormii (BIIHOMICHHS MaKCHMAIbHUX 3HAYCHBb

TapaMerpa 10 MiHiManbHUX) U1 MOLYJIiB TPYKHOCTI 1opiBHioe g = 2:43
(puc. 4), mia 4-DL crpykryp - & = 186 (puc. 6). Crynins anizorpomii

Moyt scyBy U1z s 3-D crpykrypu cknamae MG ¥ 2, a qug Giz i Gz
nz = 1 (puc. 4), s 4-DL crpyxrypu: C12  nopisaioe Me- = L1 a s
Giz i G2z - rakox e ® L (puc. 6).

Crynine amizorponii  koedinientis ITyaccona ™wia = 2'?3, Ta

Mot M= 1,87 g 3-D crpykrypu (puc. 5) ta v = 193 qng 4-DL
crpykrypu (puc. 6). st Viz i V23 crynine anisorpomii BapitoeThes B

Mexax M = 823 ..12.7 (puc. 5 1a 6).
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Mamyns ynpyrocrw E1 x10°2. Ma Moy ynpyrocrs E2 a10°2, Mila Monyns ynpyrocri E3 x10°2 MIla

k_ £ — i —— 1\
E-10°MIa 4-pL CTPYKTypa

Puc. 4. 3MiHa MOZyJIs IPY>KHOCTI

Maonyns casure G12x10°2. MNa Monyn. casura G13x10°2. MMa. Monyns casura G23x10°2. MMa

Puc. 5. 3mina moxyms scyy & ~ 107 MIa 4.pL crpykrypa

Knaggmunent Myaccona, vi2 Koadqpraprent Myaccona. v13 KoagguumenT Myacconn, v23

E — 2

Puc. 6. 3mina xoedimienta [Tyaccona v, 4-DL ctpykrypa

B pesyusbTarti ananizy 1ocnipkeHb 0yJo BCTaHOBIIEHO, IO JUISl IUIOC-

Koro OJIOKy Imapy matepiajiB 31 CTpyKTyporo 4D apMyBaHHS, CTYIHiHb ap-

MYBaHHS B IUIOIIMHI HIapy 3aJHMIIAETHCS HE3MIHHOIO, a B HEPIEHINKYJIIP-

HOMY HaIpsMKY IIapy, BiINOBiJa€e CTYNEHIO apMyBaHHsS. Takox ciif 3a-

3HauuTH, MO KoedinieHT IlyaccoHa, MOIysb 3CyBY i MOXYJb NPY>KHOCTI
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JUISL 1aHOT CTPYKTYpH Marepialy MOXKyTh OyTH BH3HAueHI 3 MOXHOKOI He
Oinpuie 5%, 3 ypaxyBaHHAM ii 3MEHIIEHHS TPH 30UIbIICHHI a0COJIOTHUX
3HaYeHb NapameTpiB. TakoX CTYMiHb aHi30TPOMil OLIBIIOCTI MPYKHUX Xa-
PaKTEpUCTHK MIPOCTOPOBO apMoBaHOTo Marepiany 4-DL ctpykTypu icTtoTHO
HIDKYE, BHACHIIOK Yoro 4-DL cTpykTypa € OUIbII i30TPOIHOIO 1 Kpalioro
JUIsL BAKOPUCTAHHSL.

JlitepaTypa:

1. TexHOJOTIS 1 MPOEKTYBaHHS BYTJICIb-BYTJICIIEBIX KOMIIO3HTIB i KOHCTPYKIIH /
10.B. Cokoikin, A. M. Botinos, A. A. Tamkin, A. M. Ilicaux, A. A. UekaJkiH.
- M.: Hayka: ®i3matmit: 1996. - 240 c.

2. KonecnikoB C.A. ®opmyBaHHS (i3UKO-MEXaHIYHUX XapaKTEPHUCTUK BYTJICIb-
BYTIJICIEBUX MaTepialliB IPH i30CTATHYHOI TEXHOJIOTi] OTPUMAaHHS BYTJIELEBOT
matputi / C. A. Konecnikos, /I. C. MakcumoBa // BicTi BUIINX HaBYAIBHUX 3a-
kiaziB. Cepis: Ximist Ta ximiuna texuosnoris. — 2018. - T. 61, Ne 11. - C. 50-61.

MIIABUIIEHHA EGEKTUBHOCTI KOHTEMHEPHUX
HEPEBE3EHb HA OCHOBI IH®OOPMAIIMHOI CHCTEMH
YIIPABJIIHHS KOHTEMHEPHUMMU IIOTOKAMM

YepHeubka-binenska H.b., Pepyn ML.A.
Cxionoykpaincokuii Hayionarvhutl yuisepcumem imeni Borooumupa /lans

Ckyaay BUKOHYIOTH (DYHKIIT COPTYBaHHSA Ta THMYacOBOTO 30epiraH-
Hi. [Ipn npuOyTTi KOHTEWHEepa HA CKJal IMOYMHAETHCS MOCTIIOBHICTE 00-
poOKku, imeHTH}iKAaMi{, TOANTBIIOr0 3aBaHTaXKECHHSI Ta BHIa4i, BU3HAYAE, YA
MPOIYyCKHA 3[IaTHICTh OyJe piBHOMipHOK a0o mepeBaHTakeHOr. Heedek-
TUBHICTh HA I[bOMY €Tali NPHU3BOAWTH 1O 30UIBIIEHHS Yacy HPOCTOIO0, BU-
TpaT Ha MPOCTiH, KaCKaHUX 3001B y pO3KJIa/li Ta 3HIKCHHSI BUKOPHCTaHHS
aKTHMBIB — Ha-CIIJIKIB, SIKI 3HW)KYIOTh €KOHOMIYHY BHUTOJY BiJl KOHTEHHeEp-
HUX IepeBe3eHb. TOoYHe BHU3HAYEHHs PO3TalllyBaHHsS KOHTEHHEpIB Ta 3HaH-
HS TIPO 1X CTaTyc Ha CKIaJi MaloTh BaXJIUBY POJIb JUIS IiATPUMKHA BUCOKOT
epexTHBHOCTI cucTeMu. Lleil ¢akT HarosomyeTsCsl Ha aHAJi3l Taly3eBHX
TEHJEHITiH, 10 TO3UINIOHYE CKJIAJ IK OCHOBHE MiCIle BIPOBAKEHHS TEXHO-
Jori#t iHpOpMAIIfHUX TEXHOJIOTIH Ta CHCTEM BiJCTEKECHHS.

CucremMH BiZICTE)KCHHSI KOHTEHHEPIB CTBOPEHI Ul BUPIILICHHS OIle-
pauiiiHuX Ta iHpopMaUiiHUX 3aB/aHb, SKi 320€31eUyI0Th e()eKTUBHY 00pO-
OKy KOHTEWHepiB Ta MPUHUHATTS pilieHb. |'0JOBHI Wil BKIOYAIOTH MPO30-
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picTh y BiICTEXEHHI KOHTEHHEPIB, BCTAHOBIEHHS TOYHOI'O PO3TAIIyBaHHS
Ta icropil mepeMillleHHs KOHTEHHepHUX OJMHHIB Ha CKJaJi Ta B ITyHKTax
3aBaHTa)XEHHs/PO3BaHTaXeHHs. [Ipo30picTh € HEeOoOXITHOI YMOBOIO IS
KOHTpOJIIO Ta ayAMTy mpolecy. TOYHICTh Ta y3ro/KEHHs iHBEHTapH3allii:
CKOpPOYEHHs HEBINOBiMHOCTEH MiX (I3UUYHMMH 3amacaMy Ta 3alHCaMy,
MIBUAKUN MiIPaxyHOK Ta BUSBICHHS MOMMIIOK IS ITOKPAIICHHS MOKA3HU-
KiB TOYHOCTI, III0 BIIMBAIOTh HA KOMIUIEKTAIII0, HABAHTAXXCHHS Ta BUCTAB-
JIeHHA paxyHKiB. [IpomyckHa 31aTHICTE Ta CKOPOYEHHS Yacy O4YiKyBaHHS, Ta
MIPUCKOPEHHS MOTOKIB 32 PaXyHOK CKOPOYEHHS 4acy BiJi MOMEHTY HaaXo-
JDKEHHS 10 MOMEHTY BiAlipaBleHHS. MOHITOPHHT cTaHy Ta Oe3reka aiis ae-
SIKUX KOHTEWHEpiB (IIBHIKOIICYBHHX YN HEOE3MEYHMX BAaHTAXIB) BiNCTe-
JKEHHsI MapaMeTpiB HaBKOJIMIIHBOTO CEPEJOBHIIA Ta TeorpadiyHoro moso-
JKEHHsI Ha CKJIaJi MOB's3aHe 3 JOTPHUMAaHHSIM BUMOT Ta yIPABJIHHS PU3HKa-
MU. [HTerpamis AaHuX Ui IUIaHYBaHHS, HaJaHHS TOYHHMX Ta aKTyaJIbHHX
JIAHUX y CUCTEMH YIPABJIiHHS CKJIAJIOM, CHCTEMH YIPaBJIiHHS TepMiHaIaMH
Ta TUIAHYBaHHs Ul CKJIQJaHHA PO3KIaJiB Ta po3moxairy pecypcis. Li mimi
BU3HAYaIOTh, YOMY JIOTICTMYHI KOMIIaHii iHBECTYIOTh Y TEXHOJIOTI] BincTe-
KEHHsI, 1 YOMY JOCTITHUKH PO3IIIAAAI0TH CKIa K ()YHAAMEHT MOJIMIICHHS
(GYHKIIA BIICTeXKCHHS 3 JOMOMOToi0 I[HTepHeTy. barato mined MoOsCHIOE,
YOMY OJTHOTO METOAY BHSABICHHS piAKo OyBa€ JOCTAaTHBO. 3alliKaBJICHI CTO-
POHH IIparHyTh AETAIHHOTO JIOKAJBHOTO OTIIILY Ta CyMicHOCTI 3 iH(opma-
LIITHUMH CHCTEMaMH KOPIIOPATHBHOTO PiBHSL.

[epcriekTHBa cUCTEM BIJICTEKEHHS CKIIAJICHKMX KOHTEWHEPIB IPYyH-
TY€ThCSl HAa IPOCTOMY 3aTBEP/KECHHI - TOYHA Ta CBO€4YacHa iH(popmallis 10-
3BOJIsIE TIpUiiMaTH Outbll OOTpyHTOBaHi piteHHs. [loxinuieHHs crpuse
OUTBIN MIBUIKIA 00pOOIIl, MiHIMI3y€ BTpaTH 4acy, CKOpPOUYY€E 4ac MPOCTOIO,
rapaHTy€e JIOTPUMAaHHS BUMOT Ta 3HWXKYE PU3HMK (QiHaHCOBHX npobdiiem. Mo-
JKITMBICTh BIJICTE)XXYBaTH KOHTEWHEPH Yy CKIAJICHKHX IMPUMIIIEHHSIX, 30HaX
BiINIPaBKH, BUXIJHUX ITOTOKaX Ta MICISIX IMPOMDKHOTO 30epiraHHs - 9 TO
3a gormomororo RFID, UWB, BLE, cucrem mTpux KoayBaHHS 49H IIaTHOpM
iHTerpanii JaHUX J03BOJE CKJIajaM e(eKTHBHIIIE KOHTPOJIIOBATH THMYa-
COBY Ta IIPOCTOPOBY ANHAMIKY.

HeoOxigHicTh IOEMHAHHS CHCTEM BiICTS:KEHHS KOHTEHHepiB: ['omo-
BHUI BUCHOBOK M€l POOOTH Y TOMY, IO CKIIAJICHKI onepariif poOisiTh cuc-
TeMH BiJCTeXEeHHs HeoOXimHumMu. OKpeMo TEXHOJIOTii He 3a0e3NedyroTh
ITOBHOI TOYHOCTI B NMPHUMIMIECHHAX, Ha BIAKPUTOMY IOBITpPi, B YMOBaxX MiH-
muBrX yMOB ekciuryatarii. RFID 3abe3nedye mBunky igeHtudikaiito, ane
oOMexeHy Jiokamizarito ycepenuni npumimens. UWB 3abe3neuye BUCOKY
TOYHICTH MO3HUIIOHYBAaHHS, ajie TIPH MacIITa0yBaHHI MOTpedye BEIUKUX BH-
tpar. BLE 3a0e3neuye 6amaHc MK BapTICTIO Ta JOKadi3alli€ro, ajle CTpax-
Jla€ BiJ 3amymieHHs curaairy. CucreMn MaIlMHHOTO 30py 3a0e3NevuyloTh
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JeTaNbHy ileHTUdiKalito, ane notpedyroTh ineanbHux ymoB. [Iporpamue
BiZIcTE)KeHHs Ta iHTerpaiiss WMS cTBoproe piBeHb iHTepIpeTarii, ajie HoB-
HICTIO 3aJI€)KUTh BiJl TOYHOCTI JaHUX AaT4uKiB. [Ipy BUKOpHCTaHHI OKpEMO,
KO’KHa CHCTeMa BKa3dye Ha CBOi omepauiiiHi ciimi 30HH. [HTerpauis depes
NIPOMDXKHE TpOrpamMHe 3a0e3NeyeHHs] Ta IUIaTPOPMHU KepyBaHHS CKJIaJoM
J03BOJISIE IIMM CHCTEMaM CTBOPIOBATH HaJiHYy CUCTEMY BiIICTE)KCHHSL.

IepeBaru: CTIiHKICTP - SKIIO OJWH i3 METOIIB BUXOJUTH 3 JIaxy abo
TeHepye HEeKOPEKTHI JaHi, iHII MOXyTh BHSABHTH Ta KOMITeHCyBaTH 1e. [1o-
BHOTa - KOMOIHOBaHI CHCTEMH 33JOBOJIbHSIOTH BIMOTAM SIK iIeHTH(IKALIl,
Tak 1 Jokamizamii. OmepamnifiHa y3TOKEHICTh - KOXEeH pobounii mporec
MOJKE BUKOPHCTOBYBATH TEXHOJIOTii, HAHOINBII BiANOBITHI IXHIM Xapakrte-
puctikaM. MacmtaGoBaHICTh JaHUX - 00'€ IHAHHS CHCTEM JI03BOJISIE CKIIa Ty
PO3LIMPIOBATH MOXKJIMBOCTI, TaKi SIK MOHITOPHHT CTaHy, aHaliTHKy a0o aB-
TOMaTH30BaHy 3BIpKY, HE MOKJIaJaloukch Ha OHYy cucteMy. LlimicHicTh na-
HUX - BXIiJHI JaHi MiBHIYIOTh TOYHICTh, 3MCHIIYIOTh HEOJHO3HAYHICTh Ta
3BIPSIFOTh CHUCTEMH ayAuTy. BiIMOBIIHO, MOEIHAHHS CEHCOPHHUX CHCTEM,
KOMYHIKaI[IifHNX TEXHOJIOTIH Ta MporpaMHuX 1mIatdhopm Le YAOCKOHAICHHS
CHCTEM, CTPYKTYPHUX BUMOT JUIs JOCSTHEHHS SIKICHOTO BiJCTE)KCHHS OIle-
pamiit. HeoOximHICTP KOMOIHOBaHHX CHCTEM € OUYEBHIHOIO, MPOTE Y3TO-
IDKCHHS 3 BIIACHUKAMH CKJIAJIB IOTpedye AoaaTkoBoro aHamizy. Ckiamn
CHIIBHO DPI3HATBHCSA 32 KOHQITypaIier, IpormrycKHO 3AaTHICTIO, GYHKIIIMHA
Ta JOCTYIIOM 10 pecypciB. Po3monineHuit eHTp, mo o0polirsie THCIl KOH-
TEHHEpIB HA JCHb, BHCYBAa€ OLJbIIIC BUMOT, HDK 3BHUAHHHNA CKIIAJACHKHIA
LEHTp ab0 CKJIa[ sl CIICIiaTi30BaHUX BaHTAXIB.

JlitepaTtypa:
1. By Taufik Wilmansyah. RFID Technology Implementation In Warehouse In-
ventory Management. [Https://dcvmn.org/wp-

con-
tent/uploads/2022/07/3_biofarma_rfid_technology_implementation_in_warehou
se_inventory_management_bf.pdf]

2. Judith M- Myerson. RFID in the Supply Chain.
[https://eprints.ulbi.ac.id/1785/1/RFID%20in%20the%20supply%20chain%20a
%20guide%20to%20selection%20and%20implementation%20by%20Judith%20
M.%20Myerson%20%28z-lib.org%29.pdf].

3. Kiroes C.O. AHani3 cHCTeMH MOHITOPHHTY Ta JUCHETIEPCHKOTO PETyIIOBAHHS
HazemHoro TpaHcropty / C.O. KimoeB, M.A. Pesyn, O.B. Llumban // Bicaux
MaIMHOOYXyBaHHS Ta TpaHcnopry. — Bimamm: BHTY. — 2023. — Nel (17) —
C.64-70.

4. Dr. Manoj Chandak, Hrushikesh Zadgaonka. Locating Objects in Warehouses
Using BLE Beacons & Machine Learning. ResearchGate. URL:

232

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



[https://www.researchgate.net/publication/356205891_Locating_Objects_in_Wa
rehouses_Using_BLE_Beacons_Machine_Learning].

5. UWB-Based Real-Time Indoor Positioning Systems: A Comprehensive Review
/' Mohammed Faeik Ruzaij Al-Okby Ta inm.  ResearchGate.
URL.:[https://www.researchgate.net/publication/386170112_UWB-Based_Real-
Time_Indoor_Positioning_Systems_A_Comprehensive_Review].

6. UWB Localization in a Smart Factory: Augmentation Methods and Experi-

mental Assessment / Luca Barbieri Ta iH. URL:
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3ACTOCYBAHHSA TEXHOJIOT'TH ITYYHOI'O IHTEJIEKTY B
YHPABJIIHHI TPAHCITIOPTHUMHU ITPOLIECAMUAX

Yybapos M.IO., Kopoas C.O.
Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxatina Ocmpoepao-
CbK020

B yMoBax mornuOieHHs Ti00ami3alifHuX MpPOIECiB Ta CTPIMKOIO
3pOCTaHHS OOCSTIB TPAHCIIOPTHHX NIEPEBE3CHB Tally3b CTHKAETHCS 3 HU3KOFO
CTpaTeriyHuX BUKIWKIB. Cepel KIIOYOBUX — HEOOXITHICTH CYTTEBOTO MiA-
BUILCHHS OTEpaIifHOi e()eKTUBHOCTI, TapaHTyBaHHS OE3IEKH IEpEeBE3CHB,
3MEHIIECHHS €KOJIOTIYHOTO HaBaHTAXXEHHS Ta ONEpPaTUBHOI ajanTalii 1o au-
HAMIYHUX 30BHIMIHIX (hakTopiB (30KpeMa, TPaHCIOPTHUX 3aTOpPiB, IOTOJ-
HUX KOJIUBaHb 1 3MiH Y CTPYKTYpI IIOTIUTY).

CyyacHi TPaHCIOPTHI CHUCTEMH MNpAIOIOTh Y HAJI3BUYAHO CKJIaj-
HOMY Cepe/IOBHIII, € BAHTAXHI il Maca)KMPChKi MOTOKH XapaKTEePU3yHOThCS
BHCOKOIO BapiaTUBHICTIO. Y TaKUX yMOBax TPaJMLilHI, pEaKTUBHI i [XO0H
YIPAaBJIiHHS MOCTYNOBO BTpayaroTh eekTHBHICTh. Came TOMY iHTEerparis
TexHoyori mryyHoro iHrenekty (L) meperBoproeTbcst Ha HEOOXigHY
CKJIQJIOBY CTPATETIYHOTO PO3BUTKY rajy3i, 3a0e3nedyroun Iepexisa 10 mpo-
aKTHBHOI Ta YaCTKOBO aBTOHOMHOI MO/IEJI YIPaBJIiHHS.

3acToCyBaHHS aJITOPUTMIB MAIlIMHHOTO HABYAHHS, HEHPOMEPEIKEBUX
CHCTEM Ta IHTENEKTyalbHUX IUIATGOPM HiITPUMKH PIllIEHb A€ 3MOTY BH-
KOHYBATH T'OJIOBHI (DYHKII{ yIIpaBiIiHHS: TOYHE NMPOTHO3YBAaHHS, ONEpaTHB-
Hy ONTHMI3alilo Ta aJanTHBHE PETryJIIOBaHHS TPAHCIIOPTHUX IIPOIECiB. Y
MiACYMKY (OpPMYBaHHS TPAHCIIOPTHOI CHCTEMH HOBOTO MOKOJIHHS MOXeE
OyTH ommcaHe depe3 MiHIMi3aIlilo CyMapHUX MPUBEIEHUX BUTPAT, IO BiIO-
Opakac KOMIUIEKCHHM MiJXiJ J0 MiABHUIICHHS €()EeKTUBHOCTI Ta CTIHKOCTI
TPaHCHOPTHOI iHQPACTPYKTYpH:

=7 +Z

€KCIUT qac (]_)

234

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. December 19, 2025



Zeen . . . Z,
Jc CKCTT — CKCIUTyaTalllMH1 BUTPATU MCPCBI3HUKA, ac — BUTpATU

Yacy macakxupiB abo KITi€HTIB, IepepaxoBaHi y BapTiCHY GopMmy.

111 no3Bosisie 3HAUTH ONTHMAIBHUN PO3MOALT TPAHCIIOPTHHX 3aC0-
0iB Ha MapIIpyTax Yepe3 aJalTUBHI AITOPUTMHU:

n

min F(x)= Z(Ci (% )+aTi(x))
, 2)

X S ; C i Ci(xi)
ae — KUIbKICTb TPAHCIIOPTHUX 330061B Ha MapuipyTi I, —

. T (X% .y . .
BUTpaTH NepeBi3HMKa, '\'1/ — cepenHii yac O4iKyBaHHs MacaKUpiB, o —
BapTiCHUI KOeQiIlieHT Jacy.

3amava BHUPINIYETHCSI METOJAMHU T'Pali€HTHOI ONTHMI3allii, TeHeTHY-
HUX aJTOPUTMIB YW HEHPOHHHUX Mepex. [3 3aKOpIOHHOTO JOCBiYy IPaKTH-
yHe 3acTocyBaHHs 11 Bxirouae:

1. IIporHo3yBanns monuty (Bapinasa, bapcenona) — 3MeHIIICHHS Ki-
JILKOCTI OPOJKHIX peiiciB Ha 12—-18 %.

2. OnruMizanito MapmpyTi (Cirramyp, Smart Mobility 2030):

L + tnoc
Vcep , (3)

Vcep

T06 =

ae L — JOBXXMHA MapupyTy, — cepelHs MIBUIKICTh pyXy, 1o¢

— 4ac MpoCTOI0 HA 3yNMHKaAX.

Ty . o .
OHTI/IMISaI_Ilﬂ JO3BOJIsIE BU3HAYATHU HCO6X1,I[Hy KUIBKICTh T3:

N — Qtoq
PTO6 , (4)

ae Q _ JOOOBHH TacCa)KMPOMOTIK, Lou JIONYCTUMHH 4ac OYiKy-
BaHHs, P — MiCTKiCTB TpaHCIIOPTHOTO 3aC00Y.

3. IarenexryansHi cuctemu ynpasminHA pyxoM (Jloamon, SCOOT) —
3HIKECHHS 3aTpUMOK Ha 15 %.

4. 3abe3ncuenns Oe3mneku (HimeuunHa) — BimeoaHaNiTHKA IOTEpe-
JUKEHHS HeOe3IIeYHHUX CUTYAIiH.
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BucnoBok. Buxopucranus texnoioriii 1l y tpancmoptaiéi cdepi

BIZIKpMBA€ MOXJIMBOCTI JJIsl CKOPOUCHHS BUTPAT, MiJBUIIEHHS e()EeKTHBHOC-
Ti Ta piBHA Oe3MeKH, MOKPAIeHHs SKOCTiI 00ciayroByBaHHs. [HTerparis iH-
TEJIEKTYaJIbHUX cUCTeM (POpMy€ OCHOBY KOHIEMIIT «pO3yMHOI MOOUIBHOC-
Ti», sika 3a0e31edye CTIHKICTb IHQPACTPYKTYPH Ta aJanTHBHICTH J0 MIBU-
KUX 3MiH.

w

10.

11.
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IHHOBALIVHI TEXHOJIOT'TYHI PIINEHHSA
MYJUbTUMOJAJIBHUX ITEPEBE3EHb

Manatina O0.0., Kapéisunuuii B.JI.
Yxpaincokuii 0deporcagnuii ynisepcumem 3anizHuiH020 mpaHcnopmy

VY cydyacHMX yMoOBax riobaiizamii Ta CTpIMKOTO pPO3BHTKY MiKHApO-
JIHOT TOPTiBJI TPAHCHOPTHI IEepeBE3E€HHS BIJITPalOTh KIIOYOBY pOJb Y 3a-
Oe3IeUeHHl CTaJIOr0 €KOHOMIYHOIO 3pOCTaHHS Ta €(PEeKTUBHOTO (YHKIIO-
HYBaHHS JIOTICTHYHHX JIaHIIOT1B. OCOOIMBOTO 3HaYeHHS! HAOyBalOTh MYJIb-
TUMOJIJIbHI TIepeBE3eHHsI, sIKi nependavyaroTh IMOCIiJ0OBHE BHUKOPUCTaHHS
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JEKIIbKOX BUJIIB TPAHCHOPTY B MEXaxX €IMHOTO JIOTOBOpPY MEPEBE3CHHS Ta
3a0e3neuyroTh Oe3MepepBHICTh J0CTAaBKH BaHTaXKIB BiJl BiANPaBHUKA JI0 Ki-
HIIEBOTO CriokuBava [1].

BaxnuBHUM eTarnoM po3BUTKY MYJIBTHMOJAIBHUX NEPEBE3CHBb CTANIO
BIIPOBAPKCHHSl KOHTEHHepH3alil Ta yHi()iKOBaHMX BAaHTAXXHUX OJHUHUIIb,
cepen SKUX KOHTeHHepH, 3HIMHI Ky30BH, HaIlIBIIpHUYETH Ta aBTomoizmu. Le
CIIPYSUIO TIIBMINEHHIO IIBUAKOCTI MEPEBAHTAKYBAIBHUX OIEpallii, 3HH-
JKEHHIO PU3WKIB TIONTKO/KEHHS BAHTaXIB 1 ONTUMIi3aIlii BHKOPUCTAHHS Tpa-
HCIIOPTHOT iHQPACTPYKTYpH. 3aBASKHU ITOETHAHHIO MOPCHKOTO, 3aTi3HHYHO-
ro, aBTOMOOUTBHOTO Ta aBiaIlifHOTO TPAaHCIIOPTY MYJIbTHMOAAILHI TIepeBe-
3¢HHA 3a0€3MMeYyI0Th BUCOKY THYYKICTh MapIIpyTiB, 3MEHIIECHHS JIOTiCTHY-
HHUX BUTPAT i CKOPOUYCHHS] HETATUBHOT'O BIUIMBY HAa HABKOJHIIHE CEPEOBHU-
e [2].

BonHovac MynbTHMOJANbHI TPAHCIIOPTHI CHUCTEMHM CTHKAIOThCS 3
HHU3KOI0 BHUKIIUKIB, 30KpeMa 3aTPUMKaMH Ha CTMKOBHX ITyHKTax MiX BHUJa-
MU TPaHCHOPTY, HEJOCTATHBOIO Y3rO/KEHICTIO 1H()OpMaLIIiHUX TTOTOKIB Ta
NepeBaHTAXKECHICTIO TPAHCHOPTHHUX By3iiB. [logonanus uux npodieM MOx-
JIMBE 3aBISIKM BIIPOBA/DKEHHIO HOBITHIX TEXHOJIOTIYHHX PIIIE€Hb, TAKHX SIK
ABTOMATH30BaHI MYJIbTUMOJIabHI TEPMIiHAIH, «PO3yMHI» CKJIaTu, H(POBI
w1aThOpMHU YIPaBIiHHS MEPEeBE3CHHAMH Ta iHTErpamist iHQpacTpyKTypHIX
00’€KTIB y €IUHY JIOTICTUYIHY MEPEXKY.

VY npoBigHUX KpaiHaxX CBITY aKTHBHO 3aCTOCOBYIOTHCS iH(OpMAaIIii-
HO-aHAIITHYHI CHCTEMH, 3aCHOBAaHI Ha TEXHOJIOTISIX LITYYHOTO IHTENIEKTY,
IuTepHeTy pedeil Ta BENMKHX JAaHUX, SKi JO3BOJSIOTH 3AIHCHIOBATH MOHI-
TOPHHI' BAHTAXKOIIOTOKIB y PEKHMI PEaNbHOTO 4acy, IIPOrHO3YBATH MOXKJIIH-
Bl 3aTPUMKH Ta OINEPATHBHO ONTHMI3yBaTH JorictnuHi Mapupytu. Lle 3a-
Oesrieuye MiJBUILEHHS HAIIHHOCTI, IPO30POCTI Ta €KOJIOTIYHOCTI MYJIbTH-
MOJIaJIbHUX TIEPEBE3EHb.

TakuMm YWHOM, BIIPOBAKCHHS HOBITHIX TEXHOJIOTIYHHX DIllICHb Y
ctepi MyIBTIMOAATBHAX TEPEBE3CHB, a caMe: IMU(POBi3allis, aBTOMATH3a-
Iisl Ta IHTEJCKTYaIbHI CHCTEMH YTIPABIIHHSA, € KIIFOYOBUM YHHHHUKOM (pop-
MyBaHHS e()eKTUBHOI, KOHKYPEHTOCIIPOMOXHOI Ta CTajOi TPaHCHOPTHOI
CHCTEMH, 31aTHOI BiAMOBIAATH CyYacHHUM IJIOOATLHUM BHKJIMKAM i MOTpe-
06aM Maif0yTHBOTO.
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3AXOJU 3HU)KEHHSI BUKHAAIB HIKIJJIMNBUX PEYHOBUH
ABTOTPAHCIIOPTY HA EKOJIOT'TIO B YKPATHI

Asopcwknii A.O., Kupuuenko 1.0O.
Cxionoykpaincovkuii HayionaneHutl ynisepcumem imeni Borooumupa /lans

[MpoGnema 3abpyaHeHHs aTMOc(epy Bil BUKHIIB IIKIAJIMBUX pedo-
BUH BiJl aBTOMOOUIFHOTO TPAHCIIOPTY € OJHOIO 3 HAWTOCTPILIMX MpodJem,
BUPIIIEHHS K0T MOoTpedye BIPOBADKEHHS HOBUX TEXHOJIOTIH, HOBUX IIPO-
rpaM, CIpSMOBaHHUX Ha 3MEHILICHHS IIKiJTMBUX BUKHUIB Y TTOBITPA.

TpaHCTIOPTHUI CEKTOp € OMHUM i3 6a30BUX rairy3eil eKOHOMIKH YK-
painm, mio 3abe3mneuye i iHTErpaIlifo y CBITOBI pHHKH Ta MOOLIBHICTH Hace-
neHHa. BomHowac, TpaHCHIOPT, 1 B TIEpITy Yepry aBTOMOOIUTBHHM, € OTHUM 13
HaWOIMBIINX JpKepel 3a0pyJHEHHS HAaBKOJHMIITHBOTO CEPefOBHIIA. 32 TaHU-
MU [1], Ha YacTKy aBTOTpaHCHOPTY npunanae nonaa 80% ycix BUKHUIIB 3a-
OpyAHIOIYMX PeYOBUH B aTMoc(epy. Lle cTBOpIoe 3HAYHI €KOJIOTIYHI PU3H-
KM, 0COOJIMBO y BEJIMKUX MICTax, Ta HOTIPIIYE SIKICTh )KHUTTS HACEICHHS.

AXTyaJIbHICTh TIPOOJIEMH IOCHIIIOETHCSI B KOHTEKCTI 3000B’s3aHb
Ykpainu 1100 iMIUIEMEHTAIli] €BPONEHCHKUX EKOJIOTIYHUX HOPM Ta CTaH-
naptiB. [epexin o "3eneHoi" NOTiCTHKH Ta CTajloro (GyHKIIOHYBaHHS Tpa-
HCIIOPTY € CTPATETiYHUM 3aBAAHHIM JUIS AEPKaBH.

AHali3 OCTaHHIX IMyOJiKaIliif Ta JOCTIHKeHb ITOKA3ye, 10 HAYKOBII
MPUIULIIOTE 3HAYHY yBary Uit mpobiemi. Tak, y mpamsx [2] TocmimKyooTh-
Cs1 METOJMKH MOHITOPHHTY Ta PO3pPAaXyHKY BHKHIIB NMAPHUKOBUX Ta3iB Bif
pyxomoro cknany. Poborn [3] doxycyroTbes Ha mepeBarax Ta HemoJiKax
BIIPOBA/PKCHHS aJIbTEPHATHBHUX BUJIIB MaJlMBa, 30KpeMa OionanuBa Ta BOJI-
HEBUX TEXHOJOTIH.

BogHouac, OUTBIIICTh AOCHTIKEHb PO3TISLAAE OKPEMi acleKTH IMPo-
6nemu. 3anumaeTbes NoTpeda B KOMIUIEKCHOMY aHai31 MPaKTHYHUX 3aX0-
IiB, AKi MOXYyThb OyTH IMIUIEMEHTOBAaHI Ha PiBHI OKPEMHX TPAHCIIOPTHHUX
MIAMPUEMCTB ISl CHCTEMHOTO 3HH)KEHHS €KOJIOTIYHOTO HAaBaHTa)KSHHSI.
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OCHOBHMUMHM HalnpsMaMH HETaTUBHOTO BIUIMBY TPaHCIIOPTY Ha JO-
BKIJUIA €:

- ximMiuHe 3a0pyaHeHHs atMocdepu: Bukuan CO2 (mapHUKOBHH Ta3),
oxcuais azory (NOXx), cipku (SO2), TBepaux yactok (PM2.5, PM10);

- mIyMOBe Ta BiOpaliiiHe 3a0pyJHEHHS: OCOOJHMBO B3JIOBXK XBAaBUX
aBTOMAricTpajiel Ta y *KHUTIOBHUX paifoHax MICT;

- 3a0pyIOHEHHS IPYHTIB Ta BOJ: BHACHIZOK BHTOKIB ITaJMBHO-
MacTHiIpbHHX MatepianiB (IIMM) ta HeHane)HOI yTHmi3amii BigxoniB (3HO-
IICHI IIWHU, aKyMYJIATOPH, QIIBTPH).

BupimeHsas mux mpobjeM BEMarae CHCTEMHOTO IiIXOMAY, IO HOEI-
Hy€ TEXHOJIOTIUHi, opraHi3amiifHi Ta iH(pacTpykTypHi 3MiHu. Bmposa-
JDKEHHST €BPOTIEHCHKHX cTaHaapTiB "€Bpo-5" Ta "€Bpo-6" € 000B'I3KOBHM,
aJie HelOCTaTHIM KpokoM. HeoOxinHa rimboka MOJACPHI3alis MiIX0diB 0
YIPaBJIiHHS TPAHCIIOPTHUMH NPOLIECAMH.

Ki1r04oBi HampsiMu ONTHMI3alil BKIIOYAIOTh:

- TexHoJyioriuHE OHOBJICHHS: CTHUMYJIIOBaHHS IMIOpPTY Ta BHUKOPHUC-
TaHHsS TPAHCIIOPTHHUX 3aCO0IB BHIIMX CKOJIOTIYHUX KJIACIB, BIPOBAKCHHS
€JIEKTPOMOOLITIB Ta TIOPUIHUX aBTO, OCOOIMBO Y CETMEHTI MiCEKHX KOMep-
LIITHUX TIepeBE3CHb.

- BukopucTaHHS anbTEepHATHBHOTO NajHMBa: PO3LIMPEHHS iH(pa-
CTpyKTypH A razobanonHoro obnamHanHsa (LPG/CNG) Ta 3apsaHuX cTa-
HINH U1 eeKTPOMOOiITiB.

- OpranizauiiiHi 3ax0/1: BIPOBA/UKEHHSI CUCTEM YIPABJIiHHS aBTO-
napkoM (FMS) ta GPS-moniTOpHHTY Ul ONTHMI3alil MapupyTiB, CKOpO-
4YeHHs "MOpoXKHIX" MpoOiriB, a TakoX HaBYaHHsS BOAIIB NMPHUHIMIAM "eKO-
Boinus" (eco-driving).

- [nppacTpyKTypHI 3MIHH: PO3BUTOK TPOMaJCHKOTO Ta MYJIBTHMOIa~
JIBHOTO TPAHCIIOPTY, CTBOPCHHS "3€JICHUX KOPUIOPIB" Ta 0OMEKEHHS B'T31y
HEEKOJIOTIYHOTO TPAHCIIOPTY B LEHTPHU MICT.

VYkpaiHa aHalizye CBITOBHH JOCBil, IMIOAO BIPOBAKCHHS 3aXOJiB
[0 3MEHIICHHIO INKi[UINBAX BHKHIIB B atMocdepy Bi aBTOMOOITHLHOTO
TpaHcnopTy. Harmiit kpaiHi Hapa3i CKIagHO BIPOBAIXKYyBaTH IEPEIIOBi CBi-
TOBI TeXHOJOTii B yMoBax BiitHu. KpiMm TOTO, Iy’Ke BElMKa YacTHHA aBTO-
MOOLTIB, SKi €KCIUTYyaTyIOThCS Ha HAIINX JOpOraxX HE BiOIOBITAIOTH €KOJO-
TYHUM CTaHAapTaMm, Iyke crapi. ToMmy 3a0pyIHEHHS BiJ aBTOTPAHCIOPTY B
BEITMKUX MICISIX YKpaiHu Moxe ckiagaTtu 10 80%.

st cucreMaTH3anii IMX 3aX0/IiB, MPOMOHYETHCS MOETAITHE BIPOBa-
JDKEHHS €KOJIOTIYHOI MOJITHKY Ha TPAHCIIOPTHHX ITiANPHUEMCTBAX, aHAJIOT-
YHO JI0 CHUCTEM YMpPaBJiHHS SAKICTIO 4 O€3MeKOor0 (SK y HaJaHOMY 3pa3Ky
mpo ISO 39001). B tabs. 1 HaBeAEHO OCHOBHI €Tany Ta 3MIiCT TaAKUX 3aXO0-
IiB.
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Tabmuns 1

3ax0z[1/1, CHpHMOBaHi Ha 3HWKCHHSA HCTaTUBHOI'O BIUIMBY TPAHCIIOPTY Ha

€KOJIOTiI0

Ne | Eran Bmpo- PoGorw, siKi MpoBOAATH OuikyBaHwuii edekr (B
BaJPKEHHSI Ykpaini)

1 | Exomoriu- AHaJi3 MOTOYHOI'0 CTaHy InenTudikamis Haii-
HUH ayuT aBTOIApKy (KJac eKoJoriy- Oinbur "OpynHUX"

HOCTI), BUMIpIOBaHHS (aK- TPAaHCIIOPTHUX 3aCO-

TUYHUX BUKUIIB Ta CIIOKHU- 6iB, po3po0Oka 6a3o-

BaHHJ TaJIMBA. Boro piBHA (base line)
Bukuni CO;

2 | Po3pobxa Bcranonenns 1ineit 31 cko- | @opMmyBaHHS KOPITO-
eKo- POYCHHS BUKHUIIB (HANpH- paTUBHOI KYJIBTYpH,
MOITHKA Kiaz, -5% Ha pik), Ipu3Ha- OpiEHTOBaHOI Ha KO-

YCHHs BIAMOBIIAIbHUX OCI0. | JOTIYHICTE.

3 | OnoBnenns | Po3poOka miany 3aminu Kapannanene 3HH-
pyxoMoro CTapHX aBTO (HIK4Ye €Bpo- senHst BUKuiB NOx
CKJIaTy 4) Ha HOBI (€Bpo-6) a00 Ta TBEPAUX YaCTOK.

eNIEKTPUYHI/TiOpuaHi aHano- | IlokparieHHs iMiJpKy
TH. KOMIIaHii.

4 | Bmposa- Ycranoka GPS-Tpekepis, 3MEHIIIEeHHS 3arajib-
mokenHs [T- CHCTEM YTIPaBIiHHS MapIIl- HOrO TIpobiry Ha 10-
pimreHp pyramu (TMS), naTumkis 15%, ckopoueHHs

PpiBHS mauBa. "MopoXKHIX" peiciB,
YHEMOXKIIMBIICHHS
3JIMBIB MaJIMBA.

5 | HaBuanHs [IpoBeneHHS TPEHIHTIB 3 3HMKCHHS CIIOXKU-
nepcoHaly "exo-BomiHHA" (TNIAaBHUM pO- | BaHHS MajiiBa Ha 5-

3riH/rajbMyBaHHs, BUOIp 10% Ha onuH TpaHCc-
OINITHMAJILHOT Mepeiadi, Ko- | MOPTHHH 3aci0.
HTPOJIb TUCKY B IIMHAX).

6 | Yopasmiaus | Opranizaiis neHtpatizoBa- | JloTpuMaHHs 3aK0-

BiZIXOJlaMH HOTO 300py Ta mepenadvi Ha HOJZIaBYUX HOPM, 3a-
YTHJII3AI[F0 BiAMPAIbOBAHUX | MOOIraHHs 3a0pya-
MacCTHII, IIMH Ta aKyMYJISITO- | HEHHIO IPYHTIB Ta
piB. BOJIL.

7 | Monitopunr | Perynspuuii anamni3 moxas- [Mocriiine BooCKOHa-
1 KOHTPOJIb nukiB (01/100 kM, CO21-KM), | JIEHHS €KOJIOTIYHMX

BHYTPIIIHI ay/IUTH, KOPUTY-
BaJIbHI [ii.

MTOKa3HUKIB, EKOHO-
MiYHa e()CKTHBHICTb.
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IIpobnema 3a0pymHeHHS atMocdepu Bifl aBTOMOOUIBHUX BHUKHIIB,
sIKa TIPU3BOJIUTH 0 MOTIPIICHHS 3[I0POB’ sl TPOMAISH y’Ke aKTyanbHa. s
3MEHIIICHHS KO/ JJIS JIF0JICH Ta eKOJIOTIT TOTPiOHO PO3BHUBATH €ICKTPOT-
PAHCIIOPT, CTUMYJIIOBATH BUKOPUCTAHHS TPOMAJICHKOTO TPAHCIOPTY, MOK-
pallyBaTé SKiCTh MaJbHOTO Ta BUKOPHCTOBYBATH CKOJIOTIUHI TPAHCIOPTHI
TEXHOJIOT1.
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B0. 2024. Ne 58.

O®OPMYBAHHA TA IMIVIEMEHTAIIA CUCTEMH
MIXKHAPOJHHUX TOPI'OBEJBHUX TEPMIHIB “IHKOTEPMC”

SIky6a O.I'., Mopo3 O.B.
Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxatina Ocmpoepao-
CbK020

MixHapoaHUH TOBapoOoOIr He MOXke eheKTUBHO (pyHKIIOHYBaTH Oe3
Y3rOJDKEHUX TPABUII, IO YiTKO BU3HAYAIOTH 0OOB’SI3KU Ta BIIIIOBIAaIbHICTH
yJacHUKiB yroa. CaMme TakuM cTaHIAapTOM € «IHKOTEepMC» — cucTema mpa-
BIJI, po3pobnena MixaapoaHoto ToproBoro nanatoro (ICC) ms yHidikarii
TOPTOBENBHUX TIPOLIEAYp 1 MiHiMi3alii MOXIMBUX cynepedok. [lepine Bu-
JAHHS IUX TpaBmI Oyiio omyOnikoBano y 1936 porri, i BiqTOAi BOHH pery-
JIIPHO OHOBITIOIOTHCS (TIpuOM3HO pa3 Ha 10—15 pokiB) BiAMOBIIHO 10 3MiH
Yy CBITOBiI €KOHOMilli, TPAHCHOPTHIN iHGPACTPYKTYpi Ta MIKHApOJHOMY
paBi.

Etanu ¢popmyBanHs Ta MoaepHizamii «HKoTepMe»:

1936 p. — mepimwii 3Bi mpaBuII, MO CKIAAaBCs 3 6 TEPMiHIB,

1953-1990-Ti pp. — pO3MIUPEHHS CHCTEMH 10 13 TepMiHiB Ta Bpaxy-
BaHHS OCOOJIMBOCTEH MOPCHKHX 1 aBialliifHUX IIepeBe3eHb;
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2000-2010 pp. — onTUMIi3alis CTPYKTYpH Ta BBEACHHS KilacH(pikarii
TEPMIiHIB 3a CIIOCOOOM JIOCTaBKH;

2020 p. — ynHHa penakuis 3 11 TepMiHamMH, IPUCTOCOBAaHA 10 MYJIb-
TUMOJIILHUX II€PEBE3€Hb, EJIEKTPOHHOIO JOKYMEHT000iry Ta IudpoBoi
TOPTIBIIL.

Tepminn «IHKOTEpMC» BH3HAYAIOTh MOPSIOK PO3MOILTY (YHKIH
MiX MPOAABIIEM 1 MOKYMIEM, 30KpeMa MO0 OpraHi3allii mepeBe3eHHs, BU-
TpaT Ha TPAHCHOPTYBAaHHS Ta CTPAaXyBaHHS, MUTHUX IPOLELYp, a TaKOX
MOMEHTY IEpeX0y PHU3UKIB Mix dac moctaBku. PopMalbHO CHCTEMY PO3-
moiry 000B’s3KiB MOYKHA TIPEACTABUTH Y BUIIIAAI (DYHKIIOHAIBHOI 3aJIeK-
HOCTI:

Cr=C;+C , )

e Cr _ saramni BUTPATH TPAHCIIOPTYBAHHS, Cs ,CB
MIPOJaBLA Ta TOKYTIIIS.

Y TpaHCHOPTHO-EKCIIEAUTOPCHKIil AisTbHOCTI «IHKOTEpPMC)» J03BO-
JISI€ YiTKO PO3MEKyBaTH 00OB’S3KH MEPEBi3HHUKA, EKCIIEAUTOPA, CTPaXOBUKA
Ta CTOPiH KOHTPAKTY.

OCHOBHUMH TEPEIIKOJIAMH ISl aKTHBHOTO BITPOBAPKCHHS MTPABUIT
«IHKOTEpMCY € HEemoCTaTHIN piBeHb MOIH(GOPMOBAHOCTI MPECTaBHUKIB Ma-
joro i cepenHboro Oi3Hecy, pi3HI MiAXOAM O TPaKTyBaHHS TEPMIHIB y
MDKHApOJHIN MPaKTHII, BIACYTHICTh HAJISKHMX HAlliOHAJILHUX aJalTallii.
[NepcriekTHBHI HaNpsIMKU PO3BUTKY: iHTErpais npaBui «IHKoTepMe» y Iia-
THOPMHU ENEKTPOHHOI KOMEPIIii; 3aCTOCYBaHHS OJOKYCHH-TEXHOJOTIH is
0oOpMIIEHHSI MUTHUX 1 TPAHCTIOPTHUX JIOKYMEHTIB; PO3IIMPEHHS HOpMAaTH-
BHUX I10JIOXKEHbB JUI1 YMOB BOEHHOTO CTaHy Ta Ha/I3BUYaHHHUX CUTYaIliil.
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Puc. 1. Po3nozin 060B’sI3KiB MpoAaBId i HOKYMIS 32 TepMiHaMH [HKoTepMC

«IHKOTEpMC)» € THCTPYMEHTOM pETyJIFOBaHHS MIKHAPOIAHUX TOPTO-

BEJILHO-JIOTICTUYHHX IPOIIECIB. [XHS €BOMIONIS JEMOHCTPYE aianTawilo 10
ro0agpHUX 3MiH y cdepi Topriii Ta TpaHcnopty. [Toganpmmii po3BUTOK
CHCTEMH 3aJISKUTh BiJI IHTErpauii 3 Cy4acCHUMH CEpBiCaMH.

o
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PEI'YJSATOPHI, YIIPABJIIHCBKI TA TEXHIYHI CKJIA/TIOBI
BE3INEYHOI'O ®YHKINIOHYBAHHSA TPAHCIIOPTY

Apmim J1.0., Mosomran /I.B.

Kpemenuyyvruii nayionanonui ynisepcumem imeni Muxatina Ocmpozpao-

CbK0O20

TpancnopTHHH CEKTOp MOCiNA€e MPOBIAHE MICIe B €KOHOMIYHOMY

PO3BUTKY KpaiHH, IPOTE HOTro (yHKIIOHYBaHHS IOB’I3aHE 3 HU3KOIO PU3H-
KiB JJIS XKHUTTS ¥ 3]10pOB’S J0Jiel, 30epe’KeHHsI BAHTAXIB Ta CTaHy HaBKO-
JIMIIHBOTO Cepe/IOBUINA. AKTYaIbHICTh MpoOJieM Oe3IeKH TPaHCIIOPTHOI Mi-
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STBHOCTI B YKpaiHi BH3HAYa€ThCS TAaKUMH (DaKTOpaMH: 3HAYHUM pPiBHEM
JIOPO’KHBO-TPAHCIIOPTHOTO TPAaBMAaTH3MY; HAsBHICTIO TEPOPUCTUYHHX Ta
BOEHHHX 3arpo3; HEIOCKOHAIICTIO Ta 3HOIICHICTIO TPAHCIOPTHOI iH(pa-
CTPYKTYpH; HeCTauyero KBani(hikoBaHUX CIIEHIaNiCTIB y raiys3i.

[Tin Ge3neKor0 TPaHCIIOPTHOI JISIBHOCTI CJIiJl PO3YMITH TaKHH CTaH
TPAHCIOPTHOI CHUCTEMH, 3a SKOTO WMOBipHiCTh BuHHKHEHHS JTTI, aBapiit
YH Ha/I3BUYAMHUX CUTYyAIlill 3BeieHa JO JOMYCTHMOTO MiHIMyMY.

OrmiHfoBaHHS PiBHA O€3IIEKH MOKE 3TIHCHIOBATHCS dYepe3 pOopMyIIb-
HY 3aJICKHICTB:

B= b
N
z )
. N, Ny
ne B — koediient Oesmeku; P, — KUIBKICTH O€3IeYHuX Ta

3arajbHa KUIbKICTh peiiciB.

dakropu pu3MKy, o MOXyTh npussectu a0 JTII, moxua kinacudi-
KyBaTH 3a I’siThMa IpylaMy Ta HaJaTH KOXHIM 3 HUX HACTYIHI XapaKTepu-
CTHKH:

1. TexHi4HI — 3HOIIEHICTh TPAHCIIOPTHUX 3aCO0IB, HETOCTATHE TEX-
HiuHe 00CIIyrOByBaHHS.

2. Jlroncpkuit hakTop — MOpyIIESHHs IPaBHII BOJISIMHU, IIEpPEBTOMA,
HU3bKa KBamidikaris.

3. TadpacTpyKTypHi — CTaH JOPIr, 3aJIi3HUYHAX KOJNil, aePOIPOMIiB.

4. OpraHizamiitHi — HeJJOCKOHAJICTh CUCTEM YIPaBIiHHSI PYXOM.

5. 30BHINIHI — BICEKOBI pU3HUKH, TEPOPUCTUYHI 3aTPO3H, TIPUPOJIHI
karactpodu.

BpaxoByroun 3aKOpJIOHHHH JTOCBi, OTPUMaHHUH CIIeHialbHUM IpO-
rpamHuM 3a0e3nedeHHsM (€C — mporpamu Vision Zero, o mepeadavyaThb
HYJBOBY TOJepaHTHICTh 10 cMepTenbHux A TII; CIIHA — ®denepanpaa agmi-
HicTparis Oesmekn aBTOMOOLTEHOTO TpancmopTy (FMCSA) BmpoBamxye
IUGPOBUA KOHTPOJIb PEXHMMIB Tpalli BOXiiB; SNOHIS — BUKOPHUCTaHHS aB-
TOMAaTHU30BaHUX CHCTEM 3aro0iraHHs 3iTKHEHb Ta «PO3YMHHUX JOPiry»), Mpo-
MTOHYIOTHCS HACTYTHI MPAaKTUYHI 3aX0H 3a0€3MeUeHHS OE3MeKH:

- BopoBamxenHs iHTenekTyanbHuX TpaHncnopTHuX cucteM (ITS) mms
MOHITOPUHTY PYyXY.

- Buxopucranas GPS-Tpekinry Ta 1aT4nKiB TEXHIYHOTO CTaHy.
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iB.

- [TinBumenns kBamidikawii nepcoHaiy, peryJspHi KypcH AJsl BOJi-

- CTBOpEHHSI aBTOMAaTHU30BaHHUX LIEHTPIB ANUCIIETYEPU3ALIii.
BucnoBku. besneka TpaHcnopTHOI IisuIbHOCTI € GararodakTOpHOO

pobJIeMOI0, 10 NOTpedye KOMILICKCHOTO miaxonay. B Ykpaini HeoOximHe
BJIOCKOHAJICHHS HOPMAaTHBHOI 0a3M, iHBECTHII] B iHPACTPYKTYpPY Ta po3-
BHTOK IHTEIIEKTyaJbHUX CHCTEM yIIPaBIIIHH.
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PO3POBKA INPUHIIUIIB KOHTEKCTYAJIBHOI'O
CEMIOTHYHOI'O JU3AMHY APM JHII JJISI MIHIMI3ALLIT
KOT'HITUBHOI'O PU3UKY B YMOBAX KPU30BOI
EKCILTYATAII

JlaBpyxin O. B.
Yrpaincokuii deparcasnuii ynigepcumem 3ani3HUYHO20 MPAHCHOPMY

ExcruryarariifHa CTIMKICTD 3aJi3HHYHOTO TPAHCIOPTY YKpaiHd, SK
KITIOYOBOTO €IeMEHTY KPUTHIHOI iHQPaCTPYKTypH, KPUTHYHO 3aJIEKUTD Bifl
HAAIHHOCTI CHCTEM yHpaBIiHHA pyxoM moi3zais. o 2022 poky APM JIHI]
NPOEKTYBAIUCS B mapaaurmi Bucokoi HaniiiHocti CLIB, mporte B ymoBax
kpusoBoro mepiogy (2022-2025 pp.) Oaratopa3oBe 3pOCTaHHS YacTOTH
aBapifHUX BIJKITIOUYCHB JKUBJICHHS, MOIIKOKCHHS KaHAIB 3B'A3Ky Ta (i3u-
YHa JAerpajaamis iHQPacTpyKTypd MPHU3BEIH 10 OE3MpeleACHTHOrO PiBHS
HenepeabauyBaHoi HaxiiiHocTi. Lle cpoBOKyBajio 3MIlllEHHS PU3MKY BiJ
MexaHiyHuX oMok (SlipS) 10 BHCOKOPH3UKOBUX MOMHIIOK IUTYTaHHHH
pexumi (Mode Confusion Error Fyez ).

AKTyabHICTE poOOTH BH3HAYAETHCSA (PYHAaMEHTAIHHOIO HE3IaTHIC-
110 icHyrounx HMI agexkBaTHO pearyBaTd Ha JIerpanaliro JaHux. BizyamsHO
niricHnit O3HaYHUK (HAPUKIIA, 3€IeHUI KOollip) JacTo 30epirae cBoro ¢o-
pMy, aie BTpadae CBOKO (YHKIIIOHANBHY BaliTHICTD (Jac >KATTS NaHUX
T'TL suuepnano), MepPETBOPIOIOYNCH HAa XuOHMI o3HauHUK. Lle cTBOpIOE Cce-
MIOTHYHHI KOHQIIIKT Ta MPOBOKYE Pyrz . HeoOXiAHICT PO3pOOKH KOHTEKC-
TyanmpHOTO cemiotunuHoro muzaitny (KCJl) € KpUTHYHO BaKIIMBOIO UIS 3a-
OesrnieueHHs Oe3NeKH Ta CTIHKOCTI pyXy.

Ki1r040BUM HOBOBBEJICHHSAM € MaTEMaTHYHA MOJIENbL ONTUMI3allii KO-
THITHBHOTO PU3UKY (fyscz ), KA KiIMBKICHO MOB'SI3y€ TEXHIUHY JETPAIAIIIio 3
KOTHITUBHHUMHM Haciigkamu. Mojesb MiHIMI3ye IHTerpajlbHUN PU3UK depe3
aJlaliTUBHE YIIPaBJIiHHS Bi3yaJlbLHUM HaBaHTQXEHHSM Ta JIOCTOBIPHICTIO
03HAYHHUKIB!

Ryer = (E\rcz{ﬂ.v_opr- D.w'} — B(D; - {.r'.r:,]) -G,
ne Di — jerpajauis HagiiiHOCTI  O3HauHMKa  ((yHKIis

Eigtency ."rrrz'n;r:r);

Gy gpr — ONTHMI30BaHE CEMIOTHYHE HABAaHTAXXEHHs (3aJI€XKHUTh Bij
Iep);

Vrrz — dakrop Bumumocti TTL-mapkepa (ouinenuii sik 0.85);

C — TSKKICTD HACIHIJKIB.
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Mopgenb 103BoIIsIE KifbKiCHO OIiHNTH mo3uTuBHUN Edext CemioTn-
groro Juzaiiny (Esp).

HaykoBa HOBHM3Ha TOJIsITaE y:

®dopmaizarnii D Ta ii BIUMBY Ha Piypr ¥ IMHAMIYHEX cHcTeMax 35

Po3po6ui xonnentii KCJI, mo interpye mera-inpopmarnito (TTL-
MapkepH) Oe3mocepeiHbo y ceMioTnunui mpoctip HMI.

CunTe3i gy gy, MO 3a0e3medye aBTOMaTHYHE 3HIDKGHHS iH(opma-
LIHOTO HABaHTAXKCHHS BiJIOBITHO IO PIBHS iHICKCY BIAMOB iH(pacTpyk-
typut (Ig7).

KirouoBi enemeHTH 1n3aiiny:

TTL-mapkepu: [IuHaMiyHi iHIUKATOPH, 110 BiTOOpaXKaloTh 4ac KHT-
TS JaHUX, 3a100iraroun AoBipi 10 XuOHNX O3HAYHUKIB.

[anens Monitopunry Cucremunx Pusukis: BinoOpakenus inrer-
palbHUX TOKa3HHKIB [r;, Gy Ta Rppz, MEPEBOASYN KOTHITUBHUN PH3HK Y
KEepOBaHUH mapaMeTp.

Asapiifauii Pexxum: KHomka akTuBamii pexuMy, SKA MATTEBO pea-
Ji3y€e MaKCUMAIIbHY ONTHMI3alito $ &5 — &y min , IPUXOBYIOUH BCIO HEKPHU-
THuHy rpadiky. lle 3abe3neuye 3HMKEHHS! CEMIOTHYHOTO HAaBAaHTa)KEHHS Ha
& 35% y miKoBHX KPH30BHX CHTYALlisIX.

MoienoBaHHs MiATBEPIUIO 3HAYHUI TEXHIYHUN Ta CKOHOMIYHHIA
edexT Bix BuposamkenHs KC/I.

IIporHo3oBaHe 3HWKEHHS HMOBIPHOCTI Py Ha = 80% mocsraerbes
3aBISKHU MIIBUIICHHIO KOTHITHBHOI HaniitHocTi HMI. OuikyBaHuUi#l TexHiKO-
exonomiunnit epext (TEE) mocsraerpes 3a paxyHok 3amobOiranas HMI-
3aJIeKHUM iHIUAEHTaM. Lle miaTBepIKye BUCOKY €KOHOMIYHY OUITbHICTH
MOJIepHi3aii.

Po3po0iieHnii KOHTEKCTyaJbHUIl CEMIOTUYHHMH JU3aliH Ha OCHOBI
chopMoBaHOi MaTeMaTUYHOI MOJEINi ONTHMI3alii KOTHITUBHOTO PH3HKY €
e(eKTUBHUM 1HXXCHEPHHM DIllIeHHSM /IS MiHiIMi3alil JI0AChKOro (akropa
B yMOBax HerepeadadyBaHoi nerpanaiii iHGpacTpykTypu. BrpoBamkeHHs
KCJI € xpuTH4HO HEOOXIAHMM JUIs 3a0€3MEUCHHS OMEepaIliiiHOl CTIHKOCTI,
0e3IeKH pyxy Ta eKOHOMIYHOT CTaOlIbHOCTI 3aJIi3HUYHOTO TPAHCIOPTY YK-
paiHu B yMOBax BiliCBKOBO-KPHU30BOi €KCILTyaTaIlil.
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