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DEVELOPMENT OF MAGNETIC LEVITATION TRANSPORT
SYSTEMS

Dudka V.S.!, Mykhailov Ye.V.2
National Transport University
2Volodymyr 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-
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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 Omnporana 3500
4 Baiipak 3500
5 ITepexpicToBKa 4000
6 JIunosa Jlonuna 3500
7 Konsaunaenp 7000
8 BbenenuenkiBka 12000
9 3iHbKIB 5000
10 Benuki Copouunniti 4500
11 IToxpoBCchKe 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:

;i =dy +d,; —dy )
where dg;, doj — distance between the warechouse and wholesale points i and
J, respectively, km, djj— 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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Characteristics of the obtained routes

Table 2

Ne Points Order | Total mile-| Mileage [Mileage uti-|Gain, km
volume,| age, km |with cargo,|lization rate
m’ km
Ck-K11-Ki2-
1 |K;o-Cxk 14000 286 163 0,57 308
CK— K]-K3—
2 |K4-Ke-Ck 15000 229 131 0,57 257
3 |Ck-K»2-Ks-Ck | 11500 266 179 0,67 26
4 |Ck-Ko-K7-Ck | 12000 120 80 0,67 26
5 |Ck-K8-Ck 12000 6 3 0,50 0

1.

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-

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

19



20

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 (GloMEEP) 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, NOy, 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 GloMEEP 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 GIoMEEP 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 — I engines. Such vessels are characterized
by substantial variability in NOx, 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, CII, 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 GloMEEP 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, NO, 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.

23

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



24

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 II — III 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 GIoMEEP 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, NO,, 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 CO:
emissions by 40 — 50%, NOx emissions by 60 — 70%, and SO2 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 COz, 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 Izmail 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 GloMEEP 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 Izmail 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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VIOCKOHAJEHHS CTPYKTYPH MAPIHIPYTHOI MEPEXI
MICBKOI'O TACAXKUPCBKOI'O TPAHCIIOPTY

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

IaTeHcUdiKalls MOACHHUX MEepPEMIillleHh HACCJCHHS Ta 3POCTaHHS
piBHSA ypOaHizarii ¢popMyoTs TOTpeOy y MOAEpHi3amii i migBUImeHHI edek-
TUBHOCTI MICBKHX MapHIPYTHHX Mepex. PamioHambHa oprasizamis Mapii-
pyTiB 3a0e3Medye CKOPOUCHHS Yacy MOI310K, 3HHXKY€E HaBaHTAKCHHS Ha BY-
JUYHO-IOPOKHIO 1HPPACTPYKTYpy Ta MiABUIIYE PE3yIbTaTHBHICTH PO-00TH
TPaHCIIOPTHUX OIIEPaTOPiB.

[pomec onTrMizamii mependayae BH3HAYCHHS BiIITOBITHOTO KpPHTE-
pito eeKTUBHOCTI, SIKUIi 3a]ja€ HANpPsSIM BJOCKOHAJICHHSI TPAHCIIOPTHOI CHC-
TeMH. J10 TaKuX KpUTEPIiiB MOXKYTh HAJIEKATH:

1. CxopodeHHs 4acy nepecyBaHHs MacaXupiB.

2. 3MEHIIICHHS KUTbKOCTI HCOOXITHHUX MepPecaiok.

3. MiHiMi3allist eKCIUTyaTal[iifHuX BUTPAT MEPEBI3HUKA.

4. PiBHOMIpHUI PO3MOJIJI MaCAKUPONOTOKY MK OJAWHHUISIMH PYXO-
MOTO CKJIaJy.

5. TapaHTyBaHHS TPaHCIOPTHOI AOCTYIMHOCTI IJIS BCiX paiOHIB Mic-
Ta.

VY3aranpHEHI pe3yJbTaTH ONTHMi3amii BIiAMOBIAHO IO 3a3HAYCHUX
KpUTEepiiB HaBeeHi y Taom. 1.
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Tabmuws 1

Kpurepii ontumizanii MapmpyTHOi Mepexi Ta NPUKJIAIH 3aCTOCYBaHHS

Kpurepiit IMpuknax mic- | Ipuknaau 3acro- | Pesynbrar
Ta CyBaHHs
Minimizanis Bapmagsa OITHMIi3aLis Ma- CKopoueHHSs Ya-
yacy noizaku | (ITombina) pLIPYTHOI Mepexi | Cy moi3nku Ha
3a JOIIOMOT' 010 12%
TransCAD
3MeHIIeHHS KuiB (Ykpai- | BUKOpHUCTaHHS Onrumizaiis Ma-
KUTBKOCTI TIe- | Ha) PTV VISUM nmnst | puipyTiB MeTpoO i
pecanok aHaJizy macakn- | aBToOyciB
POTIOTOKIB
3MeHIeHHS Bepmin (Hi- TPAHCTIOPTHI MO- | 3MEHIIIECHHS JTy-
BUTpAT Mlepe- | MEYYHMHA) nem OJITOBaHHS Map-
Bi3HHKA IpYTIiB
36anancosane | Cinramyp BIIPOBAKEHHS TaTenekryanpHMiA
3aBaHTaKCHHS IHTEJIEKTYalbHOI | pO3IMOJLI Iac-
CUCTEMH IUIaHy- MIOTOKIB
BaHHS 3 BUKOPHUC-
tanHsM Big Data
HoctynHicte | AMmcrepaam MaremMartuyuHi Mo- | 3abe3neyeHHs
TPAHCHOPTY (Hinepnanau) | meni moTOKiB JIOCTYIy Y BCi
palioHu

Metoan onTuMizarii MOKyTb OyTH 3TpyHoOBaHi 3a TAKUMH OCHOBHH-
MU HanpsIMaMH: KJIACUYHI IiIX0H (BUKOPUCTaHHSI MaTeMaTHYHUX MOZENCH
MTOTOKIB, 30KpeMa JiHIHHOTO MpOTrpaMyBaHHsS Ta TPaBiTAIllfHUX MOJeNei);
TpaHcopTHI MozemoBanbHi kKommuiekcn (PTV VISUM, TransCAD), sxi
JTAIOTh 3MOTY (hOPMYBaTH Ta aHAJI3yBaTH Pi3HI CleHapil PO3BUTKY MapIIpy-
THOT Mepexi; eBPUCTUYHI MiIX0AU (3aCTOCYBaHHS TeHETHYHUX aJITOPHUTMIB,
METOJly PO YAaCTHHOK Ta IHIIMX AJITOPUTMIB MOUIYKY PIllI€Hb); TEXHOJIOTIi
Big Data ta mTy4HOro iHtesnekty (IpOrHO3yBaHHS NAaCaXUPOINOTOKIB Ha
ocHoBi Janux GPS, MOOUIBHUX OllepaTopiB Ta IHIIMX MacHBIB MPOCTOPOBOT
iHpopmarii). OnTumizanis Mepexi Moxe OyTH MoJiaHa y BUIIISL 3aa4l Mi-
Himi3auii:
F=aT+BC+yP
; (M

C_ BUTPATH TIEPEBi3HU-

ne T — cepenniit yac moi3akm macaxupis,

. . . o . ..
Ki1B, P _ KUIBKICTb IE€peCaokK, ’B’y — BarosBl KOC(l)lII1€HTI/I.
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BucnoBku. Onrumizanis MapmpyTHOT MEpexKi € KIIIOYOBHM 3aBJaH-
HSIM TPaHCMOPTHOI moJyiTHKU. HalleekTUBHIIIMMHU € KOMIUIEKCHI METOH,
110 BPAaXOBYIOTb 1 IHTEpECH IaCaXHUPIB, 1 EKOHOMIKY nepeBi3HUKIB. L{udpo-
Bi3allisl Ta 3aCTOCYBAaHHS TPAHCIIOPTHUX MOJIENIEH IiJBHIIYIOTh TOYHICTh
onrtumiszaiii. HeoOXiqHO pO3BHBATH CUCTEMY MOHITOPHHIY ITaCaXKUPOMOTO-
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.
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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 IoT, 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 warchouse
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 IoT, 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:

e 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;

e 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;

e a tread 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).

20%

— | —

Fig. 1. Wheelset with a disc brake of the model 18-100 freight bogie:
1 — wheel; 2 — ventilated brake disc; 3 — axle.
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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].

|

58 B8

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:

e increased braking efficiency;

e enhanced railway traffic safety due to improved braking reliability;

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

e 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 discy;

o increased service life of the brake lining;

o cffective 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
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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-
¢y, 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 Ist bogie 2st bogie Designations
O — wheelpair;
] ]
0 == == == == === — bogie frame
0" 0" 0" “0"0"0 with supports;
O  — traction motor;
Vu A V u A m  —pivot assembly;
1 == == == == V A —redistribution devices
O 0" O" "0"0"0 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 (#:) depending on the value of the coef-
ficient of adhesion between the wheels and the rails (fi = 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=50 kN, 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 #1...576, 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 fk = 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 fi =0.33.

At the same time, additional forces in the spring suspension, which
unload the limiting first wheel pair when implementing traction force (tk =
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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,

59

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



60

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 ISO 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.?
National Transport University
2Volodymyr 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 1o 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 Ie., 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,

21.
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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 (IMUs), 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.0O., 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

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



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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JOCBIJI I IPAKTUYHE 3ACTOCYBAHHSA CUCTEMHA
«IHKOTEPMC»

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

«Iaxorepme» (International Commercial Terms) — e Mi>kHapomHi
CTaH/JapTU30BaHI IpaBWiia, 10 BU3HAYAIOTh MOPSAOK PO3MOJUTYy PHU3HKIB,
BUTpAT 1 BIIIOBIAAIBHOCTI Mi>K IPOJABIEM Ta MOKYIILIEM IIiJ 4ac TpaHCIO-
pTyBanHs ToBapiB. UnHHa Bepcis — «lHkoTepmce 2020» — MMPOKO BUKOPHUC-
TOBYyeThCs y moHan 140 nepikaBax cBiTy. [Ipukiaan NpakTHYHOTO 3aCTOCY-
BaHHs pizHMMHU KommnaHisiMu: (Maersk ([lanist) — BukopucroBye ymou CIF
JUIsl TocTtadaHb y Kpainum A3sil i Adpuku; ArcelorMittal (Jlrokcem-
Oypr/Yxkpaina) — 3acrocoBye FOB mpu ekcropti Metamonpoaykuii; HiGy-
noH (YkpaiHa) — 3[iHCHIOE eKCTIOPT 3epHOBHX TepeBakHO Ha ymoBax CFR;
Amazon (CIIA) — peanizye B2B-moctaBku m0 kpain €C 3a mpaBmiamu
DAP; Ykp3anisuuns / Grain Alliance — y MyJIbTUMOJAIbHUX MIEPEBE3CHHIX
BUKOPUCTOBYIOTh yMOBU FCA).

Y3aranpHeHa iHpopMaIlis mpo 0COOIUBOCTI BUKOPUCTAHHS TEPMiHIB
«IHKOTEpPMCY» PI3HUME KOMIIaHISIMHU Ta TaTy3sIMHU IOAaHa B Ta0uI. 1.

Jlo KIIIOYOBHX IepeBar BUKOPUCTaHHs NpaBui «lHKOTepMC» Hae-
JKaTh: 3MEHIICHHS KIJIBKOCTI KOMEPIIiHHUX CIOPIB MK y9aCHHKAMHU yTOI;
YITKUHA Ta MPO30PHHA PO3MOJT BiAMOBIAAIHHOCTI MiX MPOJABIEM i TTOKYTI-
[IeM; ONITHMI3aIlisl JOTICTUIHUX BUTPAT 3aBISKHA CTaHIAPTHU3AIl YMOB ITOC-
TaBKH; YHIBEPCAIBHICTh 1 MOXKJIMBICTh 3aCTOCYBAHHS ISl PI3HUX BUJIIB Tpa-
HCIIOPTY.
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Tabmuws 1
3acTocyBaHHs TepMiHiB [HKOTEpMC

Kommnanis Kpaina Coepa mi- | Imko- | OcobmuBocTi 3acTocy-
SUTLHOCTI TEPMC | BaHH
Maersk Hanist Mopcbki CIF [IponaBens nokpuBae 110-
nepese- CTaBKy Ta CTpaxyBaHHS
3€HHS JI0 TIOPTY NPU3HAYCHHS
ArcelorMittal | JIroxceM- Meranyp- | FOB BinnoBiganpHICTh Tiepe-
Oypr/Yxp | rist XOJUTH Y NOPTY BiABaH-
aiHa TaXKCHHS
Hibyson VYkpaina Arpapumii | CFR [Iponasens crinauye
CEKTOp ¢bpaxr, cTpaxyBaHHs 3a
MOKYILIEM
Amazon CIIA Enexr- DAP JlocraBka npsiMo 10
poHHa CKJIaJTy MOKYIILIS
KOMEPIIist
Vkp3aanizauis | Ykpaina 3amizanu- | FCA IMepenava ToBapy nepesi-
/ Grain Hi nepeBe- 3HUKY Y BU3HAYECHOMY Mi-
Alliance 3€HHS cui

Pazom i3 TM, y MpakTUIli IX BUKOPUCTAHHS BHHUKAIOTH IE€BHI TPO-
6nemu Ta BUKIMKH. Cepes OCHOBHHX Pi3HI MiAXOIN IO TPAKTyBaHHS OKpe-
MHX TEPMIHIB y pi3HHX KpaiHaxX, HemocTaTHA OOI3HAHICTh 1 MiATOTOBKA
MIpEeICTaBHUKIB Mayoro Oi3Hecy B YKpaiHi, a TaKoXX OOMEKeHe BIpOBa-
JOKEHHSI IM(POBHUX IHCTPYMEHTIB (EIEKTPOHHUX KOHOCAMEHTIB, OJIOKYEHH-
TEXHOJIOTIH).

BucnoBkn. IIpaBuna «IHKOTEpMC)» 3aMIIAIOTECS 0A30BUM €JIEMEH-
TOM Cy4yacHOi MiXkHapoJHol Toprisii. IIpoBinHi cBITOBI KOMIaHii, Taki sK
Maersk, Amazon, ArcelorMittal, oOuparoTh pi3HI TEPMiHH BIAMOBIAHO 10O
ocoOnmBOCTEN CBOIX JioricTHYHUX MpolieciB. B Ykpaini «IHKkoTepMe» Haii-
OLJIBIII AKTUBHO 3aCTOCOBYIOTHhCS B arpapHoOMy Ta METaJypriiHOMY CEKTO-
pax, mpoTe MoTpeOyOTh MIKPIIOrO BIPOBAHKEHHS cepe/] MiAMPUEMCTB Ma-
noro Gi3Hecy. [lomanpiuii pO3BUTOK CUCTEMH MOXJIMBHUI 3aBASKH HUPPO-
Bi3alii JTOTiCTUYHUX OTIepamiil Ta y3roKCHHIO HOPMATHBHO-IIPABOBOI 0a3M.
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Bbaoiu B.€.
Heporcasnuii biomexnono2iyHuil yHisepcumem

VY cyyacHuX yMmMoBax TpaHc(opmarlii eKOHOMIKH YKpaiHH PO3BUTOK
TPaHCIIOPTHO-JIOTICTUYHOI CUCTEMH HaOyBae 3HAuUCHHs sl 3a0e3NeueHHs
CTIMKOCTI HalliOHAIBHOI iHPPACTPYKTYpH Ta MIATPUMKH 30BHIIIHBOEKOHO-
MIYHOT MisIbHOCTI. J[MHAMiKa OOCSTIB MEepeBe3eHb € OJHUM i3 0a30BHX iH-
JIMKATOPiB, 110 BigoOpa)kae sK 3arajbHUI CTaH TPAHCIIOPTHOI Taiysi, Tak i
il 34aTHICTH aAAaNTyBaTUCS A0 3MiH BHYTPILIHBOTO i 30BHIIIHBOTO CEPEO-
BUIIA.

Iepiox 2021-2025 pokiB XapaKTepU3YETHCSA CYTTEBUMH KOJMBAH-
HSIMHM JIOTICTUYHHX TOTOKIB, CIPUYMHEHUMH T'€OTOITHIHUMH YNHHUKAMH,
3MiHaMH y CTPYKTYpi BaHTaXiB Ta HEOOXiTHICTIO MOJICpHI3allil TPAHCIIOPT-
HO1 iH(}pacTpykTypHu. AHaNi3 IIUX MPOIECIB JO3BOJIAE BHABUTH KIFOUOBI Te-
HACHII, OWIHUTH C(QEKTHBHICTh (YHKIIIOHYBaHHS  TPAaHCHOPTHO-
JIOTICTUYHOT CHCTEMH Ta BU3HAYUTH HAMPSIMH ii TIOJAIBIIOTO PO3BUTKY.
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[ndopmaniiiny 6a3y mociiKeHHS CTaHOBJIATEH OQiliiHI CTaTUCTUYHI
Marepianu JlepaBHoi CiTy>KOU CTaTUCTUKH Y KpaiHH, 30KpeMa MopidHi 30i-
paukn «Tpancnopt YkpaiHw» Ta BIIKPHTI aHi, 10 MICTSITh HOKAa3HUKH PO-
6otu TpaHcnopTHOI ramysi 3a 2021-2025 poku [1]. lonaTkoBO 3aCTOCOBaHO
¢axTruHi mokasHUKK 3a 2024-2025 poxu [2]. OCHOBHUMH NOKa3HHKaMH
OCTIDKCHHSL € 00CAT IepeBe3eHMX BaHTAXIB 1 BaHTaX0o0OIr, SKi ITar0Th
MOJKJIMBICTh OIIIHHUTH 5K (Pi3UUHI MacmTabu TPAHCIIOPTHHUX OTIEPaLii, TaK i
IHTCHCUBHICTb BHKOPHUCTaHHA iHQPACTPYKTYpH. AHAm3 3HiHCHIOBABCS
IIISIXOM TOPIBHSHHS PIYHNX 3HAY€Hb, BU3HAYCHHS TUHAMIKHY Ta BUSIBICHHS
CTPYKTYPHHUX 3MiH.

Jnsa y3arambHEHHS pe3yJbTaTiB aHaNi3y chOpMOBAHO 3BEICHY Tal-
JIMILIO PIYHUX MOKA3HHUKIB TPAHCIIOPTHO-JOTICTHYHOI CUCTEMH YKpaiHH Y
2021-2025 pokax (tadmn. 1). Jlo Hei BKIIOYEHO JBa OCHOBHI IHAMKATOPU —
piuHM 00CST MepeBe3eHUX BaHTaXIB (MJIH T) Ta piYHHNA BaHTaX000ir (MJIH
TKM), 1[0 Bi0Opa)karoTh MAcIITaOK Ta IHTCHCHBHICTh BAaHTAXHHUX TIEPCBE-
3€Hb Y JOCHIDKYBaHUN TIEPIOI.

VY Bunajkax, ko odiuiiiHi piuni nani Oynau BincytHi (2023 pik),
Jutsl 3a0€3MeUeHHs IIOBHOTH IMHAMIYHOTO PSAIY 3aCTOCOBAHO KOMOIHOBAaHMMH
MiAX1A: BaHTa)K00O0Ir BU3HAYCHO HAa OCHOBI OQIIIIfHOT CTATHCTUKH, TOMI SIK
piuHM 00CST IIepeBe3eHb PO3Pax0BaHO METOJIOM aHATITUYHOI EKCTPAIIOs-
1ii.

Tabmuns 1
PiuHi 00csATH BaHTKHUX MEPEBE3CHb Ta BaHTaXK000iry y 2021-2025 pp.

Pix O0csT nepeBe3eHb, MITH T BanTtaxk000ir, MJIH TKM

2021 621,3 289 635,4

2022 46,4 166 731,3

2023 200,3* 183 384*

2024 354,1 184 6144

2025 318,575 160 647,4875

Amnani3 piuHMX MOKa3HUKIB CBITYUTH NP0 BUPAKEHY HeCcTaOiIbHICTh
BaHTa)XHUX nepeBeseHb y 2021-2025 pokax, 3yMOBJIEHY 30BHILIHIMH ILO-
KamH Ta TpaHcdopmaieto JoricthaHoi cuctemu. Y 2021 poni obcsar nepe-
BE3CHb Ta BAHTAXOOOIT 3aJHIIAINCST BUCOKUMH, OHAK y 2022 pori Big0y-
jocs pi3ke maginHs (3 621,3 1o 46,4 MIH T) Yepe3 MOpYLIEHHS JOTICTHYHNX
JIAHIIOTIB 1 3HM)KEHHS €KOHOMIYHOI aKTUBHOCTI, TOMI SIK BAHTa)K000Ir CKO-
POTHBCS MEHII TPOTOPLIHHO, MO0 MOXE CBIIYUTH TPO 3MIHY CTPYKTYpH
MIEPEBE3EHb.

VY 2023 poui ciocTepiraeTbcs YaCTKOBE BiTHOBIICHHS, ITiATBEPIKCHE
3pOCTaHHAM MOJIEITBHOTO 00CATY IepeBe3eHb Ta O(iliifHOr0 BaHTaK000Iry.
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[MTo3uTHBHA TeHIEHLIS MPOAOBXKYEThCS y 2024 polli, KOJIM MOKa3HUKU CyT-
TEBO HAOJIMKAIOTHCA JI0 IOBOEHHOTO PiBHS. Y 2025 pomui 3pocTaHHs yroBi-
JIBHEIOETHCS, OJTHAK 3HAUCHHS 3aJIMIIAFOTHCS MOMITHO BUIUMHU, HIX y 2022—
2023 pokax, 110 BKa3ye Ha cTabiiizaiilo raiysi Ta OpMyBaHHS HOBHUX JIO-
TICTHYHHUX MOJIEIICH.

s HaogHOTO BiOOpaXKeHHS 3MiH iHTEHCHBHOCTI BaHTAXXHHUX Iepe-
BE3€Hb B YKpaiHi yIPOJOBK MOCTIKYBAaHOTO Iepioay moOynoBaHo rpadik
IUHAMIKH PiYHOTO BaHTax000iry (puc. 1):

Junamika BaHTa:k006iry Vipaiau y 2021-2025 pp.

350000
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150000
100000
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0

MATTH, THM

2021 2022 2023 2024 2025

Puc. 1. lunamika BanTtaxoo0iry Ykpainu y 2021-2025 pp.

VY 2022 pori BaHT)X000IT Pi3KO CKOPOTUBCS Yepe3 MOPYILIEeHHs JIO-
TiCTUYHHMX MapIIpyTiB Ta Craj eKOHOMIUHOI akThBHOCTI. Y 2024 pomi cro-
CTepiraeThcs YacTKOBE BiTHOBJICHHS, a B 2025 polli — He3HaYHE 3HMKCHHS,
NPOTE NOKa3HUKH 3JIMIIAIOTHCS BUIUMH, HIX Y KpuzoBomy 2022 pori, o
CBIIYMTH PO MOCTYNOBE (popMyBaHHSI HOBOI PiBHOBAry.

Sx 3azHavatore ['prmenko ta PsOuyH, Taki KOMMBaHHS 3yMOBICHI
HacInigkamu 30poiiHoi arpecii Pocii, ska cnpuumHmMIa pyiHyBaHHA iH(pa-
CTPYKTYpH, OJIOKYBaHHS MOPTIB 1 MOPYIICHHS 3aJII3HIYHUX MapIIPYTiB, 0
3MEHIIMJIO TPOIYCKHY CIPOMOJKHICTh TPAHCIIOPTY Ta IiABUINMIO BapTiCTh
Jorictukw [3].

BusBrieni mucriponopiiii y BaHTXXHHX IEPEBE3CHHIX HOTPEOYyIOTh
KOMIUIEKCHOTO BIJTHOBJICHHS JIOTicTHYHOI cucteMu. Sk 3a3HadaroTh [lomo-
Ba, YynpuHa ta /leM4ynHa, NpiOPUTETHUMH € MOJEPHi3alisl iHYPACTPYKTY-
pu, 1mdpoBi3alis MepeBe3eHb Ta IHTerpauis y MDKHapOIHI JIOTiICTHYHI KO-
PHIOPH, @ TAKOX PO3BUTOK CYYaCHHX JIOTICTUUHHMX IEHTPIB 1 CKIaJChKUX
MOTYXHOCTEH, 10 3MEHIIIUTh PU3UKHU NepeOoiB y mocTaBkax [4].

BaknMBHME 3aNHMIIAI0THCS KOOPAUHALLS MIXK JIepKaBoro, 013HeCOM 1
MDKHapOIHHMH TapTHEPAMU Ta IEpexix O0 eHeproeeKTWBHOI W CTIHKO1
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JIOTICTHKH, 110 CIPUSITHME BiTHOBJICHHIO BAHTa)KO00ITy ¥ CEPEIHBOCTPOKO-
Bill IEPCHEKTHUBI.

OTKe, BITHOBJICHHS! BAHTKHUX IEPEBE3CHb B YKpaiHi 3aJI€KHUTh BiJl
MOJIepHi3alii TpaHCIOPTHOI 1H(PacTPyKTypH, HM(pPOBi3alii JOTICTUKH Ta
po3uMpeHHst Mi>kHapoaHoi iHTerpauii. IlocunenHs koopauHamii MiX aep-
KaBOIO, OI3HECOM 1 MAPTHEPAMH, a TAaKOXK YIPOBAKCHHS CTIHKHX Ta CHEp-
roe()eKTUBHHUX DPIIICHb TO3BOJATH NMPUCKOPHUTH BiTHOBJICHHS Taiy3i Ta 3a-
0e31eYnTH 3pOCTaHHS BAaHTAXK000ITY Y HAHOMIDKYI POKH.
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3ACTOCYBAHHS MOJIEJII PTV VISSIM JJIs1 ONTAMI3AIIIT
TPAHCIIOPTHHUX ITPOLECIB

Baxkaa C.B., Mopo3 M.M.
Kpemenuyyvruii nayionansruii ynigepcumem imeni Muxaiina Ocmpozepao-
CbK020

CyuacHa opraHizaliist TpaHCIIOPTHHX IIPOLECIB BUMArae rnepexoay 10
BUCOKOTEXHOJIOTIYHUX THCTPYMEHTIB MOJEIIOBAaHH, 3aTHUX 3a0e3NeYnTH
TOYHUI aHali3 I ONTHMI3allif0 BaHTAKHUX Ta MACAKHPCHKUX MEPEBE3CHb.
OpHuM 13 HalOLIbII eheKTUBHUX pilleHs y Hiil cdepi e 3actocyBanns PTV
VISSIM — mpoBigHOT MIKPOCKOIYHOI iMIiTaliiHOI MOJIENi TPaHCIOPTHUX
noTokiB. [IporpaMHuii KOMILIEKC A€ 3MOTY ACTANBHO JOCHIIKYBAaTH MOBE-
IIHKY OKpPEeMHUX TPaHCIIOPTHHX 3ac00iB Y CKIaJHUX YMOBaX PyXy, TaKHX sK
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MEPeXPECTs, BY3JIH, JOTICTUYHI TEPMiHANU. 3aBISKUA TUCKPETHO-IIOMIEBIN
soriai VISSIM To4HO BiNTBOPIOE AMHAMIKY TPAHCIIOPTHUX MPOLECIB HA Pi-
BHI OKPEMHX OJIMHHIb PYXOMOTO CKJIafy.

BrnipoBa/pkeHHST 1IbOTO MPOTPaMHOTO IHCTPYMEHTApil0 B EKCIEIH-
TOPCHKY AiSUIBHICTD CHPSIMOBaHE HAacaMIliepe]l Ha 3HMKCHHS 4acoBUX Ta (i-
HAaHCOBHX BTpaT, ITOB'S3aHUX 3 IIEPEBE3CHHAMH. Y TaKUX YMOBAX TPaHCIIOP-
THO-eKCIeInIliiiHa cucTeMa Moxe OyTh (hopManmizoBaHa Ta ONHKCaHA depes
IUTBOBY (PYHKIIFO MiHIMI3aIlii 3araleHOTO 9acy JOCTaBKM BAaHTAaXy Ta Cy-
MyTHIX OMEpaIiifHuX BUTPAT, IO CTBOPIOE MOXKIIMBICTh IS PallioHAEHOTO
BHOOpPY MapuipyTiB, ONTHMI3alii TpadikiB pyxy, MiIBUIICHHS e(PEKTHBHOC-
Ti BUKOPUCTaHHS TPAHCIIOPTHHX 3ac00iB Ta iHQPACTPYKTYpH:

n
F= minZ(Cl- +al, +BE;)
E : (M
ne G _ eKCIDTyaTalliiiHi BUTpaTH Ha 0OCIYrOBYBAaHHS TPAaHCIIOPT-

.. T ... E .
HUX 3ac00iB; ~! — 4yac MOCTaBKH BaHTaxy (IMacaxupiB), ~ ' — €KOJOTIUHi
BHUTpATH (BUKH]IH, IIIyM); 0., B — KOe(iIlieHTH BarOMOCTi.

Takum umHOM, 3a momomoror PTV VISSIM Bu3Ha4aroThCs OITH-
MaJIbHI MapIIpyTH, MIBUAKICHI PEKUMH Ta ITapaMeTpH OpraHi3allii mepese-
3€Hb.

[Mpaxtrune 3actocyBanus mozeni PTV VISSIM oxomroe:

1. MopentoBaHHS BaHTQXXHUX MEPEBE3CHb — IMITallisl pyXy aBTOMO-
OUTIB y MICPKUX YMOBAaX JI03BOJISI€ BU3HAYATH ONTUMAIIbHI CXEMHU JTOCTABKU
«last mile» Ta 3MeHIIyBaTH MPOCTOI.

2. Opranizanis MyJbTHUMOJAJIBHUX MEpPEBE3€Hb — BUKOPHCTaHHS
PTV VISSIM y noennansi 3 PTV VISUM 3a6e3neuye anami3 B3aeMOJIil aB-
TOMOOUIFHOTO, 3aJI3HUYHOTO Ta BOJHOTO TPAHCIIOPTY, IO € KIIOUYOBHUM Y
TPaHCIOPTHO-EKCIIC AN HHII poOOTi.

VY Himewanni PTV VISSIM 3acTocoByeThCs I OMTHUMI3AIIIT JIOTiC-
TUKWA KOHTCHHEPHUX TepMiHaliB y mopTtax ['amOypra ta Bpemena. ¥V Ioms-
Il MOZENb BUKOPUCTAHA IS IUIAaHYBAaHHS BaHTa)KOIIOTOKIB Yy JIOTICTUYHHUX
nentpax Bapmasu. Y Kural onTumizoBaHO OpraHizallito BAHTa)XXOIIOTOKIB Y
npumopcbkux Mmeranodiicax (Ilanxaii, I'yanukoy).

BucnoBku: Bukopucranus PTV  VISSIM y  TtpaHcnopTHO-
eKCIeAMLIIHIN IisTIbHOCTI 3a0e3neuye CKOPOUYCHHs BUTPAT 4acy Ta KOIITIB
Ha OpraHi3alliio mepeBe3eHb, MiABHIEHHS TOYHOCTI MPOTHO3YBAaHHA JIOTiC-
TUYHUX TPOIIECiB, IHTETPAIliI0 ¥ CBITOBY NMPAKTHKY «PO3YMHOI JIOTiCTUKI,

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



[0 J03BOJISE MiIBUNIMTH CPEKTHBHICTh TPAHCIOPTHO-CKCICTUIIIIHOT Po-
ootH.

10.

JlitepaTtypa:
PTV Group. PTV VISSIM 2023 User Manual. Karlsruhe: PTV Planung
Transport Verkehr AG, 2023.
pamenko H.IO., Mopoz M.M. ®opmyBaHHS pallioHaIbHOT TEXHOJIOT1] TpaHC-
MOPTHO-EKCIIEUI[IHHOTO 00CTyrOBYBaHHS BaHTA)KOBJIACHHUKIB y MiCBKOMY CIIO-
nydeHHi. Bicuuk KpeMeH4yIbKOro HallioHaJIbHOTO YHIBEpCHTETY iMeHi Muxaii-
na Ocrtporpazacskoro. — Kpemenuyk: KpHY, 2015. — Bum. 2/2015 (91). — C. 69—
73.
Mopo3z M.M., 3aropsucekuit B.I'., Kopons C.O., Kyzes 1.O. MonentoBanus
CKJIQJly TPYIHM BaHTXHUX aBTOMOOLTIB JUI1 ONTUMAIBEHOTO OOCITyrOBYBaHHS
cBuHOKOoMIUTEKCY / Increase of machine and equipment reliability, 2020. — p.
241-242.
JleskoBenps I1.P., Mopoz M.M., byGena A.B., JIabyra A.B. CuctemHi acnexktu
BIOCKOHAJIEHHA JorictuyHoro cepsicy. Bicauk K/ITY imeni Muxaiina Octpo-
rpazacekoro. 2014. — Ne5. — C. 108-111.
Mopo3 M., 3aropsiacekuii B., T'aiikoBa T., Ky3e 1. Buxkopucranus MeTonis mo-
CJTiJDKEHHS OTepalliid Ui onTHMI3aIii aBTOMOOUTPHAX MepeBe3eHb MACOBUX Ba-
HTa)XIB B arpolpoOMHCIOBOMY KoMmiulekci BicHuk HarioHanbHOTO TeXHIYHOTO
yHiBepcutery «XI1I». 2022. — Bumyck 1 (11). — C. 44-50.
Tamminga G., Immers B., Verweij H. Application of micro-simulation
(VISSIM) for traffic safety assessment. European Journal of Transport and In-
frastructure Research. 2008. Vol. 8(3). P. 267-280.
Mopo3z M.M., 3aropsiacekuii B.I'. YnockonaneHHst opraHizamii TpaHCHOPTHUX
pobit 3 MeToro MiHiIMi3auii BTpaT KapTOILI B micis30upanbHuid nepion / Mare-
piamu IV Mixnapoanoi HaykoBo-npakTHyHOi KoH(epeHii "[linBuieHHs Ha-
JIHOCTI 1 e(peKTUBHOCTI MaIlIuH, nporeciB i cucreM. Improving the reliability
and efficiency of machines, processes and systems", Kponusuunekuii : [THTY,
2022. - C. 47-52.
Bankynos M.B., Mopo3z M.M. CTBopeHHsI HOpPMAaTUBHO-TIPABOBHX OCHOB EKCIIe-
OUTOPCHKOi  mistbHOCTI / 30ipHUK MaTepiamiB  MiKHApOIHOI HayKOBO-
MPaKTUYHOI iHTEpHET-KOH(epeHIlii IHHOBaIiiHI TeXHOJIOTi] pO3BUTKY Ta edek-
TUBHOCTI ()YHKIIOHYBaHHS ABTOMOOUTBHOTO TpaHCIOPTY. KpomuBHULBKHA :
IMHTY, 2022. - C. 68 — 73.
Zahorianskyi V., Zahorianska O., Moroz M. and Moroz O. Development of a
Model for Minimizing the Energy Costs of the Transport and Technological
Complex, 2022 IEEE 4th International Conference on Modern Electrical and
Energy System (MEES), Kremenchuk, Ukraine, 2022, pp. 1-5.
3aropsiacekuit B. I'., Mopo3z M. M., Iaiikoa T. B. fIkicTb Ta KOHTPOJb TpaHC-
MOPTHOTO Tpolecy (BaHTaXHI Ta MAaCAXUPChKI aBTOMOOUIBbHI TIEpeBE3CHHS):
HaBd. nociOHuK. Kpemenuyk: KpHY imeni Muxaitna Octporpancekoro, 2023.
138 c.

89

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


https://nubip.edu.ua/sites/default/files/u132/materiali_konf.pnmo2020_1.pdf#page=241
https://nubip.edu.ua/sites/default/files/u132/materiali_konf.pnmo2020_1.pdf#page=241
https://nubip.edu.ua/sites/default/files/u132/materiali_konf.pnmo2020_1.pdf#page=241

90

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Chen X., Yu L., Zhang Y. Using VISSIM to simulate freeway operations during
incidents. Transportation Research Record: Journal of the Transportation Re-
search Board. 2011. Vol. 2230. P. 110-119.

3aropsiHcekuit B. I'., Mopo3 M. M., INaiikosa T. B., Llum6an O. B. Y nockona-
JICHHSI METOJUKH MPOEKTYBAHHS KOHTEHHEPHOTO TepMiHaiy / BicHUK MamimHo-
OymyBaHHs Ta TpaHcopTy ISSN 2415-3486. - Ne2 (18), 2023. — C. 56-62.
laiikoBa T. B., Mopo3 M. M., 3aropsHcekuii B. I'., Bypennikos 1O. 1O. [Ipoek-
THHUH aHaii3 IUQPOBUX TEXHOJIOTIH B YIpaBIiHHI JAHIFOIOM ITocTayaHb / Bic-
HHUK MamnHOOyayBaHHA Ta TpaHcnopty ISSN 2415-3486. - Ne2(18), 2023. — C.
17-22.

Moroz O., Trunina 1., Moroz M., Zahorianskyi V., Vasylkovska K. Digital Mar-
keting Communications Transformation in Wartime / 2023 IEEE 5th Interna-
tional Conference on Modern Electrical and Energy System (MEES). — pp. 1-6.
[IBemunkona 1., Cosommy 1., Mopo3 M. AHani3 iHHOBaIliifHUX (Di3MYHUX METO-
JIiB HEPYWHIBHOI IarHOCTHKHU JUTs 3a0€3MCYCHHS €KOJIOTIYHOI Oe3MeKH Ha MiCh-
KoMy enekTpoTpancnopTi / (2024) Bicauk KpHY imeni Muxaitna Ocrporpanacs-
koro. Bumyck 1/2024 (144). — C. 117-123. DOI https://doi.org/10.32782/1995-
0519.2024.1.15

Kuehne R., Nagel K. Transportation systems analysis with simulation: Case
study of VISSIM applications in Germany. Procedia - Social and Behavioral
Sciences. 2015. Vol. 80. P. 341-351.

Mopo3 M. M., 3aropsincekuii B. I'., T'aiikosa T. B., Conomuny 1. O., 3aropsiHch-
kuit O. B. YaockoHaneHHs1 B3aeMOJIi1 BUIIB BAHTAXKHOTO TPAHCIIOPTY Ha Kpe-
MeHYylUbKoMy TepMiHaimi «HiOysoH» mHpu mepeBanbli 3epHOBHX BaHTaXIB /
(2024) TpaHcnopTHi cuCTeMH Ta TEXHOJIOTI] nepeBe3ens, Bum. Ne 27. C. 4-10.
3aropstHcrkuii B. ., Mopo3 M. M., Kopoxp C.O. OnTumizariss BaHTaXXHUX pO-
0iT i po3MillleHHST TAPHO-IITYYHNX BaHTaXIB B TPAHCHOPTHHUX 3ac00aX 1 CKIagax
i3 3aCTOCYBaHHSIM METOJIB e€proHOMikH i Teopii cucrem / (2024) TpancnoptHi
CHCTEMH Ta TEXHOJOTii mepeBe3eHb, Bum. Ne 28. C. 28-33.

Orap O. M., Mopo3 M. M., Kounpatses 1. B. 3abe3neuenns Ge3neku copTyBa-
JIBHOTO TPOIIECY HUIIXOM OOIPYHTYBaHHS HOro edeKTHBHHMX Hmapamerpis. [Hre-
JIEKTYaJIbHI TPAHCIIOPTHI TEXHOJIOTIT : Te3u Jomosineil 5-of MixnapoaHoi Hay-
KOBO-TeXxHIuHOT KoH(pepenmii. Xapkis: YkpAY3T, 2024. — C. 273-274.

Li M, Li J., Wang Y. Application of PTV VISSIM in urban logistics distribu-
tion optimization: Case study in Shanghai. Journal of Advanced Transportation.
2020. Vol. 2020. P. 1-12.

Orap O. M., Mopo3z M. M., Kpyriosa H. C., Yopuuii O. C. IlepcriektuBu 3a-
CTOCYBAaHHSI €JICMCHTIB IUTYYHOTO IHTEJEKTY B CHCTEMaX aBTOMATH30BAHOTO
IPOSKTYBaHHs 3aJi3HUYHMX CTaHI Ta By3JiB. [HTeJEeKTyaJlbHI TPaHCIOPTHI
TEXHOJIOTIT: Te3u jomnoBiaeit 3-1 MixkHap. Hayk.-TexH. koHd. Xapkis: YrpAY3T,
2022. - C. 169-170.

Komiit O.C., Mopo3z M.M. Ominka cuenapiiB qopoxuboro pyxy B Bad Hessfeld
Ha ocHoBi Mojeni PTV VISSIM. CydacHi npo6ieMu GpyHKIiOHYBaHHS JIOTiCTH-
yHUX cucreM. CTanuii pO3BUTOK TPAHCIIOPTHHX CHCTEM: HayKa i MpakTHkKa: 30.
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MPOEKTHU AHAJII3 SIK IHCTPYMEHT OINTUMI3BAILI
MIXKHAPOJHUX NEPEBE3EHDb 3EPHOBUX KYJIBTYP

bamok A.B.,
Hepotcasnuii 6iomexHono2iyHuil yHisepcumem

I'moGansHMII PHHOK 3€pHOBHUX KYJIBTYp € OJHUM i3 HaiOLIbII ITUHA-
MIYHHAX CETMEHTIB arpapHOi TOPTiBIIi, IO XapaKTEPH3YETHCS BHCOKOIO MiH-
JUBICTIO MOTIHTY, IIIHOBUMH KOJMBAHHSAMH Ta 3DOCTAHHAM KOHKYPEHIIIT MiX
KpaiHamH-eKcropTepamu. B ymMoBax 3pocTaHHs MONUTY, 3MiHKM KOHQIrypa-
1ii MDKHapOJHHUX TPAHCHOPTHUX KOPUIOPIB Ta MOCUIICHHS OOMEXeHb J0C-
TyIy JI0 IOPTOBOI iHPPACTPYKTYpU MiXKHAPOJHA JIOTICTUKA MEPEBE3CHb 3¢-
PHOBUX KyJBTYp IOCiZa€ KIOYOBE MICIlC B 3a0e€3MCUCHHI MPOJOBOIBYOL
Oe3rneKn Ta CTabUILHOCTI CBITOBOTO PUHKY, a Ul KpaiH-eKCIIOpPTEpiB — €
CTpaTeriYHUM YUHHAKOM €KOHOMIYHOTO PO3BUTKY, TOMY IOCTAa€ MOTpeda y
i ABHUINCHHI €(EKTHBHOCTI JIOTICTHYHHX omepartliif. KpiMm Toro, cydacHi Bu-
KJIMKH, TIOB’s[3aHi 3 TEOINOJITHYHUMHU PHU3MKAMH, MOPYIICHHSM JIAHIIOTIB
IocTavyaHHs, MiABUIICHHSAM BapTOCTI MepeBe3eHb Ta HEOOXiMHICTIO ajarTa-
il 10 HOBUX PETYJSTOPHUX BHMOT, 3arOCTPIOIOTH MPOOIEeMy IMOIIYKYy OII-
TUMAJBbHUX TPAHCIIOPTHHX PIllICHb.

VY chopMoBaHHX yMOBAaxX 3acTOCYBAaHHS IPOEKTHOTO aHANIZY SK
KOMIUIEKCHOTO 1HCTPYMEHTY OIIHIOBAHHS JIOTICTUYHHX IPOLECIB Ja€ MOXK-
JUBICTH HE JIUIIIE BUSABUTH KPUTHYHI By3/IH 1HQPACTPYKTYpH, a i IPOBECTH
iX NeTaJbHUN TEXHIKO-TEXHOJOTIYHWHA Ta €KOHOMIYHHUM ayIuT, BUSHAYUTH
«BY3bKi MiCI» y MEpeBAIOYHUX TePMiHAJaX, MOPTAX, 3aTI3HUYHUX BY3JIaxX
Ta CKJIagax i 30epiranHs 3epHOBUX KynbTyp. KpiM Toro, mpoexTHHi aHa-
JIi3 103BOJIIE ONTHUMI3yBaTH TPAHCIIOPTHI MapIIPyTH 3 ypaxyBaHHSIM BapTo-
CTi, 4acy JOCTAaBKH, NPOITyCKHOI CIPOMOXKHOCTI Ta PH3MKIB, a TaKOX MiHi-
Mi3yBaTH BUTPATH Ha MEPEBE3CHHs Ta 30epiraHHs MpoayKuii, o J1ae 3Mory
MiABUIIUTH e(EKTUBHICTh JOTICTUYHOTO JIAHIIOTa Ha BCiX oro eramax, 3a-
Oe3rneunTy cTabiIbHICTD €KCIIOPTY Ta 3MEHIINTH €KOHOMIUHI BTPaTH.

[TpoekTHMI aHaNi3 Y KOHTEKCTI MI>KHAPOAHOI JIOTICTHKH Nependavae
JOCII/IKEHHS TIOBHOTO JKUTTEBOTO LUKITY JIOTICTHYHOTO MPOEKTY — BiX BH-
60py TPaHCHOPTHOTO KOPHAOPY Ta OILIHIOBAHHS iHBECTHIIN Yy ITOPTOBY abo
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3aJi3HUYHY 1HQPACTPYKTYpy IO aHali3y PH3HMKIB 1 BU3HAUCHHS €KOHOMIid-
HOI JIOIJIBHOCTI NPUHHATHX pilieHb. OCHOBHUMH €JIEMEHTaMH ITPOEKTHOTO
aHaJi3y €: OIHKa iHQPaCTPyKTYpHHX MOXKJIMBOCTEH IMOPTIB, TEpPMiHAJIIB,
3aJTI3HUYHUX KOPHIOPIB; MOJIECIIOBAHHS TPAHCIIOPTHUX BUTPAT 32 PI3HUMHU
MapuIpyTaMH; aHali3 4aCOBUX MapaMeTpiB (4ac MpocToro, 000POTHICTH py-
XOMOTO CKJIaAy, TPUBANICTh MapUIpyTy); OLIHIOBAHHS PHU3HKIB, OB’ I3aHIX
i3 3MiHaM# Tapu(iB, PETYIATOPHOI IMONITHKH, POpPC-MaKOPHIMH TOiSMH;
CIICHapHE MPOTHO3YBaHHSA e(DeKTUBHOCTI JIOTICTHYHOTO JIAHITIOTA.

BararokpurepiadbHAN MiAXiZ, BUKOPUCTOBYETHCS B IPOEKTHOMY
aHaJli3i y BCiX MDKHApOIHHUX METOJMOJIOTISAX, BpaxoByoUH pekoMeHnarii €C
mIOA0 OIIHKH TPOEKTiB, cTaHmapTu crtajoro po3BUTKy GRI (Global
Reporting Initiative), a came: excrpec-aHaii3 MPOEKTY Ha eTarmi MOIepe/-
HBOTO PO3MNIAAY (EKCIEePTH3H); CTPATETiUHUI aHali3 MPOEKTY; TEXHIYHHUN
aHaJ i3 INPOEKTY; KOMEPLIWHUH aHali3 MPOEKTYy; IHCTUTYLIHHUI aHami3
MPOEKTY; aHalli3 PU3UKIB MPOEKTY; SKOJIOTIYHUIA aHaNi3 MPOEKTY; (iHaHCO-
BO-€KOHOMIYHUI aHai3 npoekty [1].

Ha mamy nmymKy, MpOEKTHHI aHAlli3 € KOMIUIGKCHUM METOJI0JIOTIU-
HUM TiIX0I0M, 10 3a0e3mnedye BceOidHe OIiHIOBaHHS e(peKTHBHOCTI JIOTic-
TUYHHUX pillIeHb y cdepi MDKHAPOIHNX NEepeBe3eHb 3€PHOBHX KYJIbTYp, a
HOTO 1HCTPYMEHTH OXOIUTIOIOTH KOMIUIEKC METO[IB, IO JAIOTh 3MOTY BCe-
0iYHO OLIHUTH E(QEKTHBHICTh, NOLUIGHICTh Ta PU3UKOBICTH JIOTICTHIHHUX
pillICHb Y MIDKHAPOAHUX IEPEBE3CHHSAX 36PHOBHX KYJIBTYP.

[IpoexTHHI aHANI3 JOTICTUYHHUX PIMICHb IPYHTYETHCSA HAa KOMILICKC-
HOMY IO€JHAHHI €KOHOMIYHUX, TEXHIYHHUX, TPAHCIOPTHUX, PU3UKOBHUX Ta
IHCTUTYLIHHUX 1HCTPYMEHTIB, IO 3a0e3MedyoTh OOIPYHTOBAHICTh YIIpaB-
JMIHCBKUX pIOIEHh Ha BCIX eTamax peamisamii JIOTICTHYHOTO IPOEKTY.
[lenTpansHe Miclie B Iili cUCTeMi Mocigae piHAHCOBO-EKOHOMIYHHM aHaIi3,
CIpPSAMOBAHMN Ha OLIHIOBAaHHS JOIUIBHOCTI iHBECTYBaHHA Ta BHOIp ONTH-
MaJIBHOT JIOTICTUYHOI CXEMH 3 ypaxyBaHHSAM €(EKTUBHOCTI BUKOPHCTaHHS
pecypciB i piBHS CyKYIHHUX JIOTICTUYHUX BUTpAT.

He MeHII BayKJIMBUM € TEXHIKO-TEXHOJIOTIYHUN aHalli3, IKUH 103BO-
JISI€ OLIIHUTH CIIPOMOXKHICTD JIOTICTUYHOI IHPPACTPyKTypH 3a0€3MeUnTH He-
00xiHI 00CATH TIepeBe3eHb 1 BIAMOBIIHICTh HASBHUX TEXHOJIOTIH BUMOTaM
BaHTAXKOIMOTOKIB. Y HOTr0 Mekax BHU3HAYAIOTHCS IHQPACTPYKTYPHI O0OMe-
JKCHHS, TIPOIMYCKHA 3/aTHICTH JIOTICTHYHUX BY3JiB Ta MOTEHHIWHI «BY3BKi
MICIISI», IO BIUITMBAIOTh HAa O€3MEPEPBHICTD 1 MIBUIKICTh PyXy BaHTAXKIB.

MapmpyTHO-TPpaHCIIOPTHUI aHaji3 Opi€HTOBaHWHA Ha (POPMyBaHHS
ONTHMAJIBHOTO TPAHCIIOPTHOTO KOPUAOPY 3 ypaxyBaHHSAM IIPOCTOPOBHX,
YacoBUX i BApTICHMX XapaKTEPHUCTHK IOCTABKH. MOTO 3acTOCYBaHHS Ja€
3MOTY 00paTH HaOLIBII parlioHANBHY JOTiCTUIHY KOHQITYpaIlito 3 TO3HIIH
e(eKTUBHOCTI, HAJAIHHOCTI Ta MiHIMi3allil PU3HKIB.
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B yMoBax BHCOKOi HEBH3HAUCHOCTI CyTTEBE 3HAYCHHS MA€ PHU3HK-
aHaJi3, sKui 3a0e3nedyye cucTeMHe OLIHIOBaHHS 3arpo3, MoB’s3aHuX 13 pea-
JI3ali€r0 JIOTiICTUYHOTO MPOEKTY, Ta J03BOJISIE BU3HAUYNTH HOTO CTIMKICTh 10
30BHIIIHIX €eKOHOMIYHHX, MOITHYHUX 1 O€3MEKOBUX YNHHHUKIB.

JIONIOBHIOIOTH NPOEKTHUH aHali3 1HCTPYMEHTH CIEHapHOIO MOJie-
JIOBaHHS Ta aHaJi3y YyTIMBOCTI, IO IAalOTh 3MOTY OIiHUTH BIUIMB 3MiH
KIIFOUYOBHX TapaMeTpPiB JIOTICTUYHOI CHCTEMH Ha pe3yJbTaTH IPOEKTY Ta
T ABHUIUTH aJalITHBHICT YIPABIIHCHKHX PIIICHb.

[HCTHTYLIIHO-TIPAaBOBHI aHANI3 CIIPSIMOBAaHHN HAa BPaxXyBaHHS pery-
JSTOPHOTO CepeIOBHINA, MIXKHAPOJAHUX YTOJ 1 MPOIEAYp TPaH3UTY, TOMI 5K
COIAJIbHO-EKOJIOTIYHUI aHaJI3 03BOJIAE OIIHWTH BIUIMB JIOTICTUYHOIO
MPOEKTY HA JOBKIUISA Ta COIIabHO-CKOHOMIYHHI PO3BUTOK TEPUTOPIH, 3a-
0e3reuyro4H BiANOBIIHICTh MIPUHIIMIIAM CTAJIOTO PO3BHUTKY.

Y KOHTEKCTI IJI00aNbHUX BUKIIMKIB, TAKKX SIK 3MiHa reorpadii TpaH-
CHOPTHHX MOTOKIB, 3pOCTaHHS BapTOCTI JIOTICTUYHHX MOCIYT Ta PU3UKH BO-
€HHHX 1 TIOJITUYHHUX HECTAOLIbHOCTEH, MPOEKTHUI aHai3 J03BOJIIE (Qop-
MyBaTd CICHAPHI MOJENI Ta OI[IHIOBATH CTIMKICTh JIOTICTHYHHMX PIllICHb,
TOMY OCOOJIMBOTO 3HaUCHHS Ha0yBa€ MOJEIIOBAHHS PH3HKIB, OB SI3aHUX 13
TPAHCTIOPTHUMH 3aTPUMKaMH, 3MiHAMHU Tapu(HOI MOJITHKN, KOJINBaHHIMH
I[iH Ha 3€PHOBI Ta OOMEXCHHIMH Ha MIXKHApOJHUX PUHKAX, IO 3a0e3medye
MOXJIMBICTh CBO€YACHOTO KOPUTYBAaHHS TPAHCIOPTHHUX CTpaTerii i 3HH-
JKCHHS BUTPAT HA JIOTICTHYHI OTepartii.

KommiekcHe BUKOPUCTAaHHS 1HCTPYMEHTIB IMPOEKTHOTO aHAMi3y M0-
3BOJISIE HE JIMIIE BHUABIATH Ta OILIHIOBATH MPOOJIEMHI 30HH Y JIOTiCTHYHHUX
JIAHITIOTaX, aje ¥ po3poOsITH MPaKTUYHI 3aX0IW MO0 iX MOJOJaHHSI, 3a-
0e3medyo4n CTiHKiCTh, €PEKTHBHICTh i KOHKYPEHTOCTIPOMOKHICTh €KCIIOp-
Ty 3€pPHOBHX KyJbTyp YKpaiHU Ha MDXKHAPOJIHOMY PUHKY.

BripoBapkeHHST MPOEKTHOTO MIAXOAY TaKOX crHprsie mugposizamii
JIOTICTUYHMX TPOLECiB, 30KpeMa BUKOPHCTAHHIO CUCTEM BiJCTEKECHHS BaH-
TaXiB, aBTOMAaTU30BaHMUX IUIATQOPM JUIS IUIAHYBAaHHS Ta KOOpIMHAMLIi IOC-
TaBOK, a TAKOXK aHAJITHYHUX IHCTPYMEHTIB JUISl IPOTHO3YBAaHHS MOIHTY Ta
ONTHMIi3allil 3aBaHTAXXEHHS TPAHCIIOPTHHX 3aco0iB. L{udpoBsi pimenns mia-
BUILYIOTh TOYHICTh YIPABJIiHHS NOTOKaMH 3€PHOBHUX KYJBTYpP, MIiHIMI3yIOTh
BTPaTH Ta IPUCKOPIOIOTH MTPOLEC MPUHHSTTS PIlICHb.

KomriekcHe BUKOPHCTaHHS MPOEKTHOTO aHAI3y I03BOJISIE OpMYy-
BaTH e(EeKTHBHI, aAANTHBHI Ta KOHKYPEHTOCIPOMOXXHI JIAHIIFOTH TIOCTadaH-
HS 3€pHOBHX KYJBTYp, 3a0e3nedye cTablIbHICTh eKCIIOPTY, 3MEHIIYE BTpa-
TH TPOXYKIIii, MiABHUILY€e epEKTHBHICTE BUKOPUCTAHHS 1HPPACTPYKTYypH Ta
cnpusie iHTerpanii YKpaiHu y rio0anpHi JIOTICTHYHI CHCTEMH.

JlitepaTtypa:
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nbpHOCTI. EKOHOMIKa, ynpaBminHs Ta agminicTpyBanns. 2022. Ne3(101). C. 3-8.
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OPTAHI3AIIISI B3AEMOII MIXKMICBKHAX TA MICBKHUX
TPAHCHOPTHHUX ITOTOKIB

Bespykasuuii I.B., O.0. llanoBan
Kpemenuyyvruii nayionanvruuil ynisepcumem imeni Muxavina Ocmpozpao-
CbK020

IMacaxupceki TepeBe3eHHS SK CHCTEMa BKIIOYAIOTH J[BA OCHOBHI
€JIEMEHTH: MariCTpaIbHUI TpaHCIOPT (3aJi3HUYHUH, aBTOMOOLUTFHUI, aBia-
LifHWA, PIYKOBUIT) Ta MiCbKHI TpaHCIIOPT (aBTOOyCH, TPOIEHOyCH, Tpam-
Bai, METPO, MapIIPYTHi Takci). Y3romkeHa podoTa IUX MiJCHCTEM € BUpi-
manbHUM (PakTOpoM Ui 3a0e3redeHHs Oe3MepepBHOCTI TPAHCIOPTHOIO
NpOLIECY Ta CKOPOYEHHS 3arajibHUX BUTpPAT MacaxupiB. PiBeHb edexTuBHO-
CTi Takoi B3aeMO/IiT OI[IHIOIOTh 32 KPUTEPIEM MiHIMI3aIlil CyMapHUX MPHBE-
JCHUX BUTpPAT:

n
Z= man(C[ +(1Tl-)
= , M
G o . .
Je ! — eKCIUlyaraliiiHi BUTPATH MiANPUEMCTB MiCbKOTO TPAHCIOP-
Ty, ' — BUTpATH 4acy NAaCa)XKUPiB Ha IEPECaJKy Ta OYiKyBaHHS; o, — Koedi-

LIEHT TepepaxyHKy 4acy y BapTiCHUH eKBiBaJCHT.

OnruMaibHa KiTbKICTh MICBKMX TPaHCIIOPTHUX 3aco0iB At 00-
CIIyrOBYBaHHSI By3Jla BU3HAYAETHCS:

N — Ql(lll
Pl ®)

. . t
IS Q — MaCaXXUPOIIOTIK 3 MariCTpajbHOI'0 TPAHCIIOPTY; o1 — aony-

. . _ T
cTHMHii yac ouikyBaHHs; P — MicTKicTh TpaHCTOpTHOTO 32c06y; 0 — uac
000pOTY Ha MapLIPYTI.
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[MpakTH4Hi acleKTH 3aCTOCYBaHHS B3a€MOZIl MaricTpaJibHOTO Ta Mi-
CBKOTO IAacaXHPCHKOTO TPAHCIOPTY 3arajbHOr0 KOPHCTYBAaHHS MOXYTh
OyTu peaiizoBaHi:

1. 3ani3HUYHMN BOK3aJ — MICBKHH TPAaHCHOPT — IHTErpallisi MapI-
pyTiB aBTOOYCIB i TpOsIeHOycCiB ISt MIBUAKOT Mepeca K Macaupis.

2. AeporopTi — MICBKHI TpaHCTIOPT — MDKHApOIHUK mocBin (Bap-
maBa, ®paskdypt, BigeHs) i3 BHCOKOIO YaCTOTOIO PYyXYy.

3. PiuxoBi Ta aBTOBOK3alIM — Yy TO€IHAHHI 3 MICBKHUM TPaHCIIOPTOM
JTO3BOJISIFOTh PO3BAHTAXKUTH aBTOMOOLIBHI JJOPOTH.

3aKOpIOHHUH JOCBIA B3a€EMOJIi MaricTpaabHOTO Ta MICHKOTO Taca-
KUPCHKOTO TPAHCHOPTY 3arajlbHOr0 KOPUCTYyBaHHA cBiMunTh: [Tompima (cu-
crema Park&Ride 3a0e3neuye inTerpauito aBTo + mMeTpo + 3amizHuis), Hi-
MeuurHa (bepiiH: TpaHCTIOPTHI XaOW MOENHYIOTh MIKMICHKI BOK3aJIU 3 Me-
pexero S-Bahn Ta metpo), Cinramyp (konnemnmis Transit-Oriented Devel-
opment (TOD), e Bci Buau TpaHcnopTy 00’ €1HaHI B €AUHY CHCTEMY).

BucHoBkH. B3aemois MaricTpajibHOTO Ta MiCbKOTO TPAHCIIOPTY J0-
3BOJISIE CKOPOTUTH BUTPATH Yacy MacaKUpiB, MiBULIIUTH €(PEKTUBHICTH BH-
KOPHUCTaHHSI PyXOMOTO CKJIAJIy, 3HU3UTH SKCIUTyaTaliifHi BUTPATH MepeBi3-
HUKIB Ta 3a0€3MEYNUTH CKOJOTIUHICTh IepeBe3eHb. [HTerpallis Marictpaib-
HHUX Ta MICBKHX NEPEBE3CHb € KIFOYEM JI0 MiABUIIECHHS SKOCTI TPaHCIOPT-
HOTO 00CJTyrOBYBaHHS HACCICHHSL.
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PO3BHUTOK JJOI'ICTUYHOI IHOPACTPYKTYPU YKPATHU B
YMOBAX KPU30BUX BUKJIUKIB 2021-2025 PP.

Bepexuna €.C. Kosuyp K.I.
Xapkiscokuii HayioHanbHULL A8MOMOOIILHO-00POICHIN YHIgepcumen

Jlorictuana iHpacTpykTypa € 6a30BUM €IeMEHTOM (YHKITIOHYBaH-
HS HaIliOHAJIFHOI €KOHOMIKH, OCKUTBKH 3a0e3medye OesrepepBHHNA pyX Ma-
TepialbHUX MOTOKIB MK BHPOOHHYNMH, CIOXHBYMMH Ta TPAH3UTHIMH
nankamu. 1i piBeHb PO3BUTKY 6e3MocepeHbO BIUTMBAE HA IIBHAKICTH TOBA-
poobiry, eeKTHBHICTH 30BHIITHHOSKOHOMIYHOI JisITFHOCTI Ta CTAOUTBHICT
JIAHIIOTIB MOCTa4yaHHs. Y Cy4YacHMX yMOBax NI0OajibHOI HecTabiIbHOCTI
JIOTICTHKA IIepecTae BUKOHYBAaTH BHUKJIIOYHO JOTOMDKHY (DYHKIIIO Ta TpaH-
chopMyeThCsl Y CTpATETIYHUI IHCTPYMEHT 3a0€3CUCHHST CKOHOMIYHOT CTiii-
KOCTI JIep)KaBU.

[epiox 2021-2025 pp. anst YkpaiHu XapakTepu3y€eThCs MOEAHAHHAM
KUTBKOX KPH30BHX YMHHHUKIB: Hachigkamu marnemii COVID-19, rmobais-
HUMH{ TIOPYLICHHSIMH JIAaHIIOTIB IOCTa4yaHHS, €HEPreTHYHUMH IIOKAMH Ta
MacIITaOHUMH BOEHHUMH JisIMH. Y TaKAX YMOBAaXx JIOTICTHYHA 1HPPACTPYyK-
Typa 3a3Ha€ MOABIMHOTO THCKY: 3 OIHOTO OOKy — (i3WYHHX PyHHYBaHb i
0oOMeXeHb TPOIYCKHOI CIIPOMOKHOCTI, 3 IHIIOTO — 3pOCTAaHHS BHUMOT IO
THYYKOCTi, OIBHIKOCTI Ta HAAIHHOCTI IepeBe3eHb. HaykoBi HOCHiIKeHHS
CBiZUaTh, IO KpaiHW 3 PO3BHHEHOIO Ta JUBEPCH(PIKOBAHOIO JIOTICTHYHOIO
1HQPACTPYKTYpOIO MBUIIIE aTANTYIOThCA IO KPU3 Ta 3MEHIIYIOTh €KOHOMI-
YHI BTPATH BiJ] MOPYIIEHb [TOCTAYaHHS.

Oco0nuBoro 3HaYeHHS Ha0yBa€ MUTAHHS CTIMKOCTI JIOTICTUYHUX CH-
cTeM, AKe mepexdadae 3MaTHICTh 1HYPACTPYKTYPH HE JHIIE HPOTHUCTOATH
30BHIIIHIM IIOKaM, ajie¢ ¥ IIBHIKO BiXHOBIIOBATH (DYHKIIOHYBaHHS MiCIIS
KpHu30BUX noxiid. st YkpaiHu 1ie mUTaHHA TiCHO IOB’s3aHE 3 IHTErpali€ero
JI0 €BPONEHCHKOTO EKOHOMIYHOTO MPOCTOPY Ta (POPMYBaHHSIM ajlbTEpHATH-
BHUX TPAaHCIOPTHHUX MapUIpyTiB. SIK 3a3HAYAETHCS Y AOCIHIIPKEHHSX, PO3BH-
TOK JIOTICTHYHOT iHPPACTPYKTYpH € OJHIEIO 3 KIIOYOBUX MEPEIyMOB €KOHO-
MI4HO{ CTabiIbHOCTI Ta BiTHOBJIEHHS y KPHU30BUX YMOBaX.
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TpancnoptHa iH(QpacTpykTypa YKpaiHW y IOCIIJDKYyBaHHH Iepion
3a3HaJa ICTOTHUX CTPYKTypHHX 3MiH. Jlo 2022 poky JOMiHYyIO4y POJIb Y 30-
BHIIIHIM TOpriBIJIi BiAirpaBajy MOPCHKI MOPTH, yepe3 siKi 3MilcCHIoBaacs
3HaYyHa YacTHMHA EKCHOPTHO-IMIOPTHHX omnepaiiid. [loganpmie GnoxyBaHHS
Ta 0OMexeHHs iX QyHKIIOHYyBaHHs 3yMOBHJIH HEOOXiJHICTh TEPMIHOBOI Iie-
peopieHTaIlii BaHTa)XKOTIOTOKIB Ha 3aNi3HWYHHNA Ta aBTOMOOUTHHHH TpaHC-
nopt. Lle cipranHMIIO pi3ke 3pOCTaHHS HABAHTAKCHHS HAa CyXOIyTHI KOpH-
JIOpPH Ta IPUKOPAOHHI TIEPEXOAN.

3amizHNYHA iHppacTpyKTypa cTana KIFOYOBOIO JAHKOIO 3a0e3MeueH-
HS TPAH3HTY, POTe ii PYHKIIOHYBaHHS yCKIAIHIOETHCS PI3HUNEIO y IIUPH-
Hi Komii 3 kpainamu €C, mo moTpedye NOAATKOBUX OIeparliii mepeBaHTa-
KEHHs. ABTOMOOUILHMI TPAHCIIOPT, Y CBOIO uepry, 3abe3nedye THYYKICTh
MapIIpyTiB, ajle XapaKTepH3y€EThCSI OOMEKEHOIO MPOMYCKHOIO CIIPOMOXKHIC-
TIO IPUKOPAOHHUX MYHKTIB Ta 3pOCTaHHSIM BUTpAT Ha MEpeBe3eHHs. Y Hay-
KOBHX TpaIlsiX MiAKPECITIOETHCS, 0 Taka TpaHchopMaIlisi TPaHCTIOPTHOT CH-
cTeMHU NoTpedy€e KOMILIEKCHOT MOJEPHI3allil Ta y3rofKEeHHs 3 €BpOIeHCh-
KAMH CTaHIAPTaMH.

Ckaaceka iHppacTpykrypa Yipainu y 2021-2025 pp. po3BHBa€eTbCA
i BIUTMBOM 3MiH JIOTiICTUYHUX MAapIIPyTiB i CTPYKTypH BaHTaOIOTOKIB.
3pocrae ponb perioHabHUX CKIIAJIB, JIOTICTHYHHUX IIEHTPIB Ta THMYACOBHX
MepeBaHTaXyBaJbHUX TEPMiHANIB, SKi BUKOHYIOTh QYHKIiIO OydepiB y ma-
HIforax rnocradanfs. OcoOnuBe 3HaYCHHS L€ MA€ Uil arpapHOTO CEKTOpY,
nie 30epiranHs MpoAyKIlii 0e3rmocepeHbO BIUIMBAE HA €KCIIOPTHUHN TOTEHITI-
aj KpaiHu.

MutHa iHQpacTpyKTypa TakoX 3a3HAa€ aAaNTaliiHUX 3MiH. YMOBH
KPU30BHX BUKIHKIB aKTyaJi3yloTh MOTpedy y CKOpPOYEHHI 4acy MHUTHOTO
o(hOpMIJICHHS Ta CHPOIICHHI Tpoleayp. BomHoyac HepiBHOMIpHE HaBaHTa-
YKCHHS Ha MMPUKOPIOHHI IyHKTH MPU3BOAUTH JI0 3aTPUMOK 1 301IBIIEHHS JIO-
TiCTHYHHMX BHTpAT, 110 HETaTHBHO BIUIMBA€ HAa KOHKYPEHTOCIIPOMOXKHICTH
HAIIOHAJIBEHOTO Oi3HECY.

OpHi€l0 3 KITIOYOBHX TEHJCHILIN nepioay € nuBepcudikamis J0TiCTH-
YHUX MapupyTiB. TpaauiiiHi MOPCHKI NUIIXU OyJIM YacTKOBO 3aMiHEHi Cy-
XOIyTHUMH KOpUAOpamMHu 4yepe3 Kpainu €Bporneiicbkoro Coro3sy, a Takox pi-
YKOBMMH MapLIpyTaMH 4epe3 AyHalchbki mopTd. Taka mepeopieHTaris 1o-
3BOJIHJIA 30€PETTH EKCIIOPTHI TIOTOKH, TIPOTE BOJHOYAC IiJABHINMIA HaBaH-
TaXEHHS Ha iHQPACTPYKTYypy Ta HOCHIHIA TIOTpedy Y PO3BUTKY MYIBTHMO-
JTANIBHAX [IEPEBE3CHb.

@i3uuHi pyHHYBaHHS TPAHCIIOPTHHUX 00 €KTIB € ONHIEIO 3 HAMOLIBII
KPUTHYHHX TPOOIeM JIOTiCTHYHOT iHppacTpyKTypH. [TomKomKeHHS MOCTIB,
3ali3HUYHUX BY3JiB Ta aBTONOPITr 3HIDKYE 3arajlbHy MPOIYCKHY CIIPOMOXK-
HICTh CHCTEMH Ta yCKJIaJHIOe (OopMyBaHHs cTablIbHUX MapuipyTi. HaBiTh
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YaCTKOBI OOMEKEHHSI HAa OKPEMHUX AUISHKAX HNPU3BOASATH IO JAHIFOTOBUX
3aTPUMOK Y ITOCTauyaHHi.

3MiHa MapuIpyTiB Ta TOJOBXEHHS TPAHCHOPTHHX IUICYEH 3yMOBIIIO-
I0Th 3pOCTaHHs BUTpAT Ha mepeBe3eHHs. JlolaTkoBi BUTpATH IOB’si3aHi 31
CTpaxyBaHHSIM, II€PEBAaHTAKEHHSIM BaHTAXIB, MUTHHUMH IpOLEAypaMH Ta
3pocTaHHAM Tapu(iB. Y CYKyHNHOCTI I 3HIKY€E e(EKTHBHICTH 30BHIIIHBO-
TOPTOBENBHUX OMepalliii Ta MiIBUIIY€E KiHIIEBY BapTiCTh MPOIYKIIii.

Po3BUTOK Ta BiZHOBIEHHS JIOTICTHYHOI iH(pacTpykTypHu moTpedye
3HauHUX (iHaHCOBHX pecypciB. OOMeKeHI MOXINBOCTI Aep>kKaBHOTO (i-
HAHCYBaHHS Ta BUCOKI PU3MKH AJISI IPUBATHUX 1HBECTOPIB CTPUMYIOThH pea-
Ti3amio iHQpPaCTPYKTypHUX HPOEKTIB. Y HAYKOBHUX TOCIIKCHHIX HArolo-
LIYETHCS, O IHBECTHLIIHMI 1edinuT € OIHUM i3 KIIIOUOBUX Oap’epiB cTa-
JIOTO PO3BUTKY JIOTiCTHKH.

CyTTEBOIO MPOOIEMOI0 3aIUINAETHC AeIIUT KBamihikoBaHUX (a-
XiBLIB y c(epi JIOTiCTUKH, TPAHCIIOPTY Ta YNPAaBIiHHS JIAHILIOTaMH [IOCTa-
yanHs. OpraHizaliifHi HeJI0JIiK1, HeIOCTaTHIN piBeHb HU(PPOBUX KOMIIETEH-
il Ta ciabka KOOPAHHALIS MIX YYaCHUKAMH JIOTICTHYHHUX MPOIIECIB 3HH-
KYIOTh €(PEKTUBHICTh (PYHKIIOHYBAaHHS iHYPACTPYKTYPH.

[HTerparis 3 €eBponelHChbKMMHU TPAHCHIOPTHUMH KOPHIOPAMH PO3IIIA-
JIA€TBCS SIK CTPATETIYHUH HaNpsiM PO3BUTKY JIOTICTHYHOI iH(pacTpyKTypH.
V3ropkeHHsI TEXHIYHUX CTaHIApTiB, PO3BUTOK TPAHCKOPJIOHHHX IIEPEXO/IiB
Ta TapMOHI3allii MHUTHUX HPOLENYP CTBOPIOIOTH NEPEAYMOBH JUIS IIiJIBH-
IICHHS €(PeKTUBHOCTI MIXKHAPOJAHUX MEPEBE3CHb.

MynsTUMOIANBHI TIEpEeBE3eHHS 3a0€3MeUyI0Th THYUKICTh JIOTiCTHY-
HHUX CXEM Ta J03BOJISIOTH ONTHUMI3yBaTH BUKOPHUCTAHHS TPAHCIIOPTHUX pe-
cypciB. IloemrHaHHS Pi3HUX BUIIB TPAHCHOPTY CIIPHUS€E 3HIKEHHIO PU3HKIB,
OB’ SI3aHUX 13 JIOKAJLHUMHU OOMEXEHHSMHU a00 IMOMIKOKEHHSIMH iH(ppa-
CTPYKTYPH.

[Tudposizariist JOTiCTUKH PO3NIAAETHCS SIK KIIIOYOBUH akTop min-
BUILCHHS i cTifikocTi. BUKopucTaHHS €1eKTPOHHOTO JOKYMEHTOO0Iry, chc-
TEM MOHITOPHMHTY Ta aHAJIITHKU JaHUX CHPUSIE MiABUIIECHHIO TPO30POCTI Ta
CKOPOYEHHIO Yacy BUKOHAHHS JIOTICTUYHUX OIepariil.

BiHOBJICHHS MOIIKOKCHUX OO0 E€KTIB Ta MOJCPHi3alis ICHYHUYOl
IH(QPaCTPYKTypH CTBOPIOIOTH OCHOBY IJISl JOBIOCTPOKOBOTO PO3BHUTKY JIOTi-
ctigHOi cucteMu. PopMyBaHHS CydacHHX JIOTICTHIHHX XabiB i pe3epBHUX
MapIIpyTiB MiIBUIIYE aJaNTUBHICTh CUCTEMH 10 MaiiOyTHIX KpH3.

Jlorictuuna in(ppacTpykTypa Yipainu y 2021-2025 pp. dyakmionye
B yMoBax 0arato(akTOpHOI KPH3H, 0 CYIPOBOIKYEThCA 3HAYHUMHU (i3Hd-
HUMH, CKOHOMIYHUMH Ta OpTaHi3aIlifHIMU BHKIMKaMH. BomgHouac mpose-
JIEHUH aHaNi3 CBIAYUTH IIPO HASBHICTH MOTEHIIANY AJIS afamTallii Ta BigHO-
BJIEHHS 4epe3 AuBepcHu(iKallilo MapupyTiB, IHTETPaLii0 3 €BPONEHCHKUMU
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TPAHCIIOPTHUMH MEpEeXaMH Ta BIPOBaJUKEHHS LU(poBuX pimens. [lona-
JBINI JOCHIJKEHHS JIOIUTPHO CHPSMYBATH Ha OLIHKY e()eKTUBHOCTI peari-
30BaHUX 1HQPACTPYKTYPHUX MPOEKTIB Ta 1X BIUIMB HA EKOHOMIYHY CTIilKICTh
JIepIKaBH.
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OCOBJUBOCTI EKCIIEJATOPCHKOI JIAJABHOCTI TA
OYHKHIOHAJIBHI OBOB’SI3KH EKCITIEJJUTOPA B CYYACHHUX
YMOBAX

Bbemneara 1.
Hepoicasnuii acpapruii ynisepcumem Moadosu, Monoosa

[MpodeciitHa TpaHCIOPTHO-EKCIIEAUTOPCHKA AiSIIBHICTD € KIIFOUOBUM
CKJIATHUKOM CYYacHOT'O TPAaHCIIOPTHOI'O IIPOLIECY, OCKUIBKH 3ade3redye
e(eKTHBHE YIPaBIiHHSI BAHTAXKOIIOTOKAMH Ta Y3TODKEHY B3a€EMOIII0 MiX
yciMa eleMEHTaMH JIOTiCTHYHOTO JIaHIfora. EKCIeanTop BHKOHYE DOJIb
LEHTPaJIBHOTO KOOPAMHATOPA, SIKM BiAIOBiIae 3a OpraHi3amilo IepeBe3eH-
Hsl, KOHTPOJIb JOTPUMAHHS JOTOBIPHHX YMOB 1 ONTHUMI3allif0 3aralbHUX JIO-
rictnaanx BUTpaT. OCHOBHI (QYHKII eKCHenuTopa, a TaKOX MPUKIAmd ix
NPaKTHYHOTO 3aCTOCYBaHHS 3 ypaxyBaHHSM MPOBIJHOTO MIKHAPOJHOTO
JIOCBiTy, HaBeeHi y Tabu. 1.
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Tabmuws 1

OCHOBHI 33/1a4i eKCIIEANTOPA Ta IPHUKJIAM iX IPaKTHYHOI peasizanii

3anava excienu- | IIpukinax xommanii | [IpoGiema [Insax BUpimIeHHS

Topa

Opranizauis ma- | DHL (Himewyunna) | CkiaaaHicTb KO- Bukopucranss uu-

puIpyTy Ta BUOip | — MyJBTHMOAANBHI | OpAMHALIl pi3HUX | (poBUX MmIaTGOPM

MepeBi3HUKA MIEPEBE3CHHS BUJIIB TPAHCIIOP- | JUISl TJTaHyBaHHS
Ty JIOTiCTHKHI

OdopmiteHHs Krone i Harems 3aTpUMKHU 4epe3 3anpoBaKEeHH e-

TPAHCIOPTHHX 1
MHTHHX JJOKyMe-
HTIB

(IlIBeitmapis) —
MOPCBKi KOHTe#-
Hepu

Ppi3HI MUTHI BU-
Moru

JOKyMEHTIB Ta 0J10-
KYCHH-TeXHOJIOT i

Kontpomns Tep-
MiHIB JOCTaBKHA

Amazon (CILIA) —
rno6ansHi B2B
[TOCTaBKH

Pusuk 3puBy Te-
PMiHIB y miKOBi
CE30HH

Buxopucranns npo-
THO3HOT aHAIIITHKU
JUTSL YIIPABITiHHS JIa-
HIIOTaMH [T0CTa-
YaHHI

CrtpaxyBaHHS Ta
30epexeHHs Ba-
HTaXy

Vxpaanizauist Jlo-
ricruka (Ykpaina)
— MepEBE3CHHS 3¢-
pHa

TTomkomkeHHs
YM BTpaTa BaH-
TaXxy B 10po3i

Bubip Hagiifinmnx
CTPaxXOBHKIB Ta MO-
HITOPHHT BaHTaXIB
GPS-cucremamu

®dinaHCOBHI KO-
HTPOJIb BUTPAT

Maersk ([anist) —
MOPCBKI IlepeBe-
3€HHS

3pocraHHs Bap-
TocTi (hpaxTy

Bukopucranss 10B-
TOCTPOKOBHX KOHT-
paKTiB i TapupHOT
onTUMI3amii

BucHoBku. TpaHCTIOPTHO-EKCIIEUTOPCHKA TiSIIBHICTD TIOCIIA€ MPO-
BiJTHE MiCIIC B CUCTEMI CyYacHOI JOTiCTHKH, 3a0€3Meuy0Ur y3ro/PKEHY B3a-
€MO/IiI0 MK NIEPEBI3HUKOM Ta 3aMOBHHUKOM. EKcIieIMTOp BUKOHYE KITIOYOBI
¢yHKILIT opraHizaTopa, MocepeAHrKa Ta KOHTpOJepa JOTiCTHYHOrO Ipolie-
cy. JlocBin mpoBITHUX MIKHApOJHUX KOMIIaHIH JAEMOHCTpYE, IO BIIPOBa-
JOKEHHSI IU(POBUX TEXHOJIOTIH 1 BUKOPHCTAHHS aHATITUYHUX IHCTPYMEHTIB
ICTOTHO TiIBHAIIYIOTh €EKTHBHICTh EKCIIETUTOPCHKHX omepariii. B ykpain-
CBKHX peallisiX aKTyaJbHUMH 3aJMINAOTHCS 3aBIAHHS IOJ0 YIOCKOHAJICH-
HS HOPMATHBHOTO 3a0e3MeUeHHs Ta PO3IIMPEHHS pUHKY MPOQPECciHHUX eKC-
HNEJUTOPCHKHUX MOCIYT.
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PO3POBKA MOBIJIBHOI'O METEOPOJIOTTYHOT' O
KOMIIJIEKCY

Bunty A.O. Po3naiidina B.B. Tkauyk I1.B.
Hayionanvua axademis oepoicasnoi npukopOoHHoi cayscou Yrpainu imeni
Fbozoana Xmenvuuyvrkozco

VY cy4acHHX yMOBax BEACHHS TaKTHYHMX JIiif Ta BUKOHaHHS IH)KEHE-
PHEX 3aBJaHb KPUTHYHOTO 3HAYCHHA HaOyBae (akTop Oe3leKkH Ta OLiHKH
HaBKOJIMITHBOTO cepenopumia. OIepaTHBHICTE OTPUMAHHS JTOCTOBIpHHX
JTAaHUX TPO CTaH aTMoc(epH € 3alOPyKOI0 e€(EeKTUBHOTO IUIAaHyBaHHS OIle-
pailiii Ta 30epeKeHHs KHUTTA 0CO00BOTO CKiany. [IpobiemaTuka monsrae y
TOMY, LIO BiJICYTHICTH JIOKAJIbHUX METEOJaHUX YacTO MPHU3BOAUTH JIO II0-
MUJIKOBHX DillleHb, OCOOJMBO MPH BUKOPUCTAHHI OE3MUIOTHUX CUCTEM, Uy-
TIMBUX JI0 MOrOAHUX yMOB [1]. Jlns BUpIlIEHHS HBOIO MUTAHHS MPOIOHY-
€TBCSl BIPOBA/KEHHS CIICLali30BaHOT0 MOOLIBHOTO METEOPOJIOTiHHOTO
KkoMIutekcy. Llst po3poOka /103BoJIsiE HIBENIOBATH 3aJI€KHICTh BiJ] TJ100ab-
HUX IPOTHO31B, 3HAYHO CKOPOTHTH Yac HA PO3TOPTAaHHS Ta 3a0€3MEUUTH aB-
TOHOMHICTh BUMIpPIOBaHb 0€3 BUKOPHCTAHHS CKIATHUX NA(POBUX CTaHIIIH
[2].

Konnenuist po6oTH po3poOJICHOr0 KOMIUIEKCY IPYHTYEThCS Ha Me-
XaHIYHOMY METOAI BU3HAUCHHS ITapaMeTpiB aTMocdepH, 1o rapaHTye Horo
HaIWHICTh B yMOBaX BiACYTHOCTI eHepronoctadyaHHsi. KOHCTpyKTHBHO BH-
pib sBIsIE COOOIO IHTETPOBAHY CHCTEMY 3 YOTHPHOX KIIOUOBHUX BY3JiB. ba-
30BMM €JICMEHTOM BHCTYIA€ TEJECKOIMYHa IIOrJia, BUKOHAHA 3 JIETKOT'O
aTIoMiHieBOro Mpodimo, 1o 3abesnedye HEOOXiaHY KOPCTKiCTh. [i po6oua
BHCOTA PETYIIOEThCS B Mexax Bif 1,2 mo 2,8 M. Takuii miarma3oH € KpUTHY-
HO B)XJIMBUM JUIl YHUKHEHHS BIUTMBY MPU3EMHOI TYpOYJIEHTHOCTI, 110 Bij-
NIOBifIa€ 3araJJbHUM BHMOTAM JI0 METCOPOJIOTIYHUX CIIOCTEPEKEHb y TpH3e-
MHOMY miapi [3]. Y TpaHCIIOPTHOMY IIOJIOXKEHHI CHCTEMa € MaKCHMaJIbHO
KOMITaKTHOIO, a ii II0OBHa Maca He IepeBuulye 1,8 Kr, 10 BiANoOBigae craH-
JlapTaM MOOLITBHOTO CIIOPSIDKEHHS PO3BiAyBaJIbHUX TPy [4].

st Bizyanizanii aepolMHaMIYHUX MIPOLIECIB BUKOPHCTOBYETHCS BIT-
POBHI MIIIOK CUTHAJIBHOTO THUITYy MOBXKUHOKW 1000 MM i3 BXiIHUM JiaMeT-
poMm 25 cMm. BiH BUTOTOBIIEHHH 3i 3HOCOCTIHKOI IMOJIiECTEPOBOI TKAHUHH
mrineHicTIo 300D, sika Mae TOMATKOBHU 3aXHUCT BiJ YIBTPagioIeTOBOTO BH-
mpoMiHIOBaHHA. KOMIDIEKCHY OIIIHKY TEpMOIMHAMIYHOTO CTaHy IIOBITPS
3a0e3nedye KOMOIHOBAaHUI TEPMOMETpP-TIrpOMETp, a MPOCTOPOBY Opi€HTa-
Iif0 Ta BU3HAYCHHS a3UMyTa - piquHHAN Komrac. [Ipunanx po3paxoBaHuii Ha
eKCTpeMallbHi YMOBH eKCIUTyaTallii: poOOYMil TeMmIepaTypHHil Tiama3oH
cranoButh Big —40°C g0 +50°C, a BigHOCHA BOJOTICTH MOKe csaraTu Big 10

104

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



10 100 %. Cucrema 3a0e3nedye TOUHICTh BU3HAYCHHS HANPSIMKY BIiTpY +£5°
1 IPUBOANTHCS Y poOOYY IOTOBHICTH MEHII HiX 32 | XBHIINHY.

BripoBapkeHHST KOMIUIEKCY € €KOHOMIYHO Ta NPAaKTHYHO OOIPYHTO-
BaHMM KpOKOM. BinmoBa BijJ €JeKTPOHHMX KOMIIOHEHTIB 3a0e3mnedye Hy-
JbOBI BUTPATH Ha €JIEMEHTH JKUBJICHHS Ta BHUCOKY PEMOHTONPUAATHICTb.
BukopucranHs mpuiaxy Imin 9ac MATOTOBKM MainmaHdukiB it BriJIA mo-
3BOJISIE MiHIMI3yBaTH aBapiifHICTh, MOB'A3aHy 3 PI3KUMHU NOPHBAMH BITPY Ta
0o0JIeIeHIHHSAM, IO € OJHI€I0 3 OCHOBHHMX NPWUYHMH BTpaTH amapatiB [l].
Kpim TOTO0, KOMITIEKC Biirpae BaXKJIMBY POJib Y HaBYAIBHOMY Iporeci, do-
PMYIOUYH Yy TIEPCOHATy HABHYKH iHTYITHUBHOTO PO3yMiHHS METEOPOJIOTIIHOL
00cTaHOBKH Oe3rmocepeHko y MOJIBOBUX yMOBax [3].

JlitepaTtypa:
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AKTYAJIBHICTbD MOBIJIBHOT'O METEOPOJIOI'TYHOI'O
KOMIULJIEKCY Y JIAJIBHOCTI HIAPO3ALJIIB AIICY

Bunty A.O. SIuko I'.P. Yeuear M.C.
Hayionanvua axademis oeporcasnoi npukopoouHoi cayaicou Vrpainu imeni
bozoana Xmenvuuyvrkozco

B ymoBax moBHOMacmTabHOI 30poifHOI arpecii mpotn YKpaiHnu cre-
udika OXOpOHHU AEP)KaBHOTO KOPJOHY Ta BeACHHsS OOHOBHMX il 3a3Hana
KapJIMHAIBHUX 3MiH. SIKIO paHilie rigpoMeTeoposioriyba indopmaris maia
MEPEeBaXKHO I[UBIIbHE 3HAYCHHS, 00CIYTrOBYIOYH MOTPEOU arpapHOTO CEKTO-
PY 4M KOMYHaJIbHUX CIIy>k0, TO ChOTOJIHI BOHA CTajla HEBil’EMHOIO CKIIAJI0-
BOIO 00HOBOro 3abe3reueHHs miaApo3aiIiB cui 06oponu [3]. BHacmimgok ak-
TUBHUX OOMOBUX Jiii 3HAYHA YACTHHA CTAI[IOHAPHOI MEPEeXi AeprKaBHUX
METEOpPOJIOTIYHHX CTaHILIN OyJIa MOIIKOIKEeHa, 3HUIIeHa a00 ONMMHMWIIAcS Ha
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TUMYacOBO OKYIIOBaHMX TEPUTOPISX, IO CTBOPHIO KPUTHUYHI «CIIMi 30HN»
y MOHITOPHHTY aTMocdepn B3JOBX JIiHIT 3ITKHEHHS Ta Jep>KaBHOTO KOPJIO-
Hy [4].

Pazom 3 Tum, migposninm JlepxaBHoi MPUKOPAOHHOT ci1y k0K YKpai-
HU 4YacTo JiIOTh y BIJPHUBI BiJl OCHOBHHUX CHJI, ¢ TOCTYII IO IHTEPHETY 200
LEHTPaNli30BaHUX METEO3BEeACHb BiACYTHIH abo HeakTyampHHHA. Illmssxom
BHpIMIEHHS Ii€i mpobieMu Mo)ke OYTH BIPOBAKCHHS Ta BUKOPHUCTAHHS
aBTOHOMHHX MOOITHPHHX METEOpOJOTiYHMX KoMIUIeKciB. Ha BimMiHy Bin
CKJIaHUX EJEKTPOHHUX CHCTEM, sIKi 3aleKaTh BiJ] CIEKTPOXXHBICHHS Ta
MOXYTb OyTH BHSBIIEHI 3ac00aMH paioelIeKTPOHHOI pO3BIIKH BOpOTa, IS
moTped MPUKOPAOHHUKIB 0OpaHO BapiaHT MOBHOI MEXaHIYHOI aBTOHOMHOCTI
[1].

Mo06inbHUIT METEOPOJIOTIYHUI KOMIUIEKC - 1I€ IHTerpoBaHa CHCTeMa
3ac00iB BUMIPIOBAJILHOT TEXHIKH, MPU3HAYCHA JUIS ONEPATHBHOIO BHMIpIO-
BaHHS Ta BI3yaJIbHOI OLIHKH MapaMeTpiB aTMoc(epH B IMOJbOBHX YMOBax.
Moro Kimo4oBOO 0COGIHBICTIO € BiICYTHICTh JIeMAcKyBaIbHHX O3HAK (Tell-
JIOBOTO YM PaJliOBUIPOMIHIOBAHHS) Ta 3aTHICTh NPALIOBATH B OyIb-IKHX
KIIMaTHYHAX yMOBaX 03 BUKOPHCTAHHS JDKEPEIT )KUBIICHHS.

Texniuna 6aza KOMIUIEKCY C()OPMOBaHa 3 YpaxyBaHHSIM BHMOT MO-
OumpHOCTI Ta HagiiHOCTI. [IpUnan ocHaIIeHNH TAKUMH OCHOBHUMH €JICMEH-
TaMU: BITPOBUM MIIIKOM CHUTHAJIBFHOTO TUMY (KOHYC), KOMOIHOBaHHM Tep-
MOMETPOM-TIrPOMETPOM, PIAMHHAM KOMIACOM, TEIECKOIIYHOIO LIOTJION 3
¢ikcaropamu. KoHCTpyKIisi 103BOJIsIE HAMIMHO 3aKPIMUATH MPUJIAJ Ta T IHS-
TH BUMIPIOBAJIFHUM BY30J1 Ha HEOOXiAHY BUCOTY (Ha piBHEM TpaBH Y Ya-
TapHUKIB) JUII OTPUMAHHS HECIIOTBOPEHHX NAHWX IPO MOBITPSHI MOTOKH
[3].

[Topsimox poOOTH 3 KOMIUIEKCOM MiNOPSAIKOBAHUN TAKTUIHHM BH-
moram. [Iporiec po3ropTanHs 3 OXiAHOTO MOJIOKEHHS B O0HOBE 3aiimace Mi-
HIMaJbHUH Yac: eKinax o0Mpae MO3UIIiI0, PO3ropTae Ta (HIiKCye TEIeCKoIid-
HY LIOTJy, BCTAHOBIIIOE BITPOBUI KOHYC Ta BHMIPIOBAIBHUH OJIOK, Opi€H-
TYIOYM HOTO 3a KOMIIACOM. 3HSTTS IOKAa3HUKIB BiIOyBa€ThCs Bi3yaibHO
Oe3rnocepeIHbO 31 1K MpriIaziB. BilcyTHICTE eTamy eleKTpoHHOT 00po0-
KU Ta KOJyBaHHs JaHMX 3HAYHO CIIPOILYE EKCIUIyaTalilo Ta BUKIIOYAE MO-
KIMBICTH NporpaMHux 300iB. [lepenaua indopmanii komanaupy abo cymi-
JKHUM TTIPO3JIiJaM 3IHCHIOETECS TOJIOCOM abo depe3 3axUINeHi pajioka-
HaJIM, 10 YHEMO>JIMBIIIOE TIEPEXOIUICHHS NaHUX 3aco0aMu KiGeppo3Bimkn
mpoTuBHHKA [1].

Kopucts Ta chepa Bukopuctanas naHoro 3aco0y B JAIICY e 6araro-
TpaHHOIO. Y BifCBKOBIH cepi BiH € KPUTUIHAM €JIEMEHTOM 3a0e3IeYeHHS
epexTBHOCTI BOorHIO. CHAaHTIEpChKi TApH Ta PO3PaXyHKH CTAHKOBHX TpaHa-
TOMETIB, BUKOPUCTOBYIOUH JaHI PO TEMIepaTypy Ta BiTep, BHOCSTh TOYHI
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MOTIPABKY, IO J03BOJISIE BPA3WUTH IUIb 3 mepiioro moctpiny [1]. He menmn
Ba)XJIMBOIO € MIATPUMKa aepOpO3BIAKU: ONEPATOPU APOHIB, OPIEHTYIOUYHCH
Ha BITPOBMH MIIIOK, YHHKAlOTh BTPATH KOLITOBHUX «IITAllOK» I dYac
37IOTY Ta MOCAJKHU NpH rnopusyactoMy Bitpi [4]. OkpiM GoiioBoro 3acrocy-
BaHHsI, KOMIUIEKC BiJlirpae BaXXJIMBY pOJIb Y LIMBIJIBHOMY 3axHcTi. B ymoBax
MOCTIHUX OOCTPLNiB MIPUKOPIOHHS iCHY€E PU3HK MTOUTKOKEHHS EMHOCTEH 3
XIMIYHIMH pedOBHHAMH (aMiak, XJIop). 3a JOMOMOTOO BITPOBOTO KOHYycCa Ta
KOMITIaca IIPUKOPIOHHUKH MOKYTh MHTTEBO BU3HAUUTH HANPSIMOK PyXy He-
0e3rmeyHol XMapH Ta OpraHi3yBaTH €BaKyallifo 0COOOBOTO CKJIamy i Hace-
JICHHS 13 30HH ypakeHH [2].

OTXe, MOOITFHII METEOPONIOTIYHHN KOMILICKC Y MEXaHIYHOMY BH-
KOHaHHI TpaHC(OPMYBAaBCs 3 JOMOMIXHOTO 3ac00y B IHCTPYMEHT TaKTH4-
HOTO 3HAaYeHHs. M0To 3aCTOCYBaHHs J03BOJISE HIBETIOBATH 3arPo3y «CIHIHX
30H» Y METEOMOHITOpUHTY Ta 3a0e3neunTH nigpo3ainu ATICY xutreBo He-
o0xigHoro iHpopMmariieto. [loegHaHHS aBTOHOMHOCTI, IPOCTOTH KOHCTPYKIIiT
Ta critikocTi 10 3aco6iB PEB poOuTh et KOMITJIEKC HE3aMiHHHAM ITOMIYHH-
KOM, SIKHH CIIpHs€e 30€pEKEHHIO KUTTSI 0COOOBOTO CKIIaay, TEXHIKH Ta yc-
MITHOMY BUKOHAHHIO OOHOBHX 3aBIaHb.
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PECYPCO3BEPITAIOUYI TEXHOJIOI'Ti 35/ILIIIEHHS
MDIKXPEMOHTHUX ITPOBITIB KOJICHUX ITAP TOKOMOTUBIB

Bopooiios O.B., Irnatos /I.B.
Cxionoykpaincokuil HayioHaneHul yHisepcumem im. B. [lansa, Ykpaina

Di3UYHOI0 OCHOBOIO PyXYy IMOI3/iB 3aJi3HUISIMH € KOHTAaKTHO-CIJIOBA
B3a€EMOJIiSI PYXOMOTO CKJIady 3 eJIeMEHTaMH BEepXHBOi OymoBu kouii. Kiro-
YOBY pOJb y 3a0e3neueHHi Oe3nekn pyxy Ta (GopMyBaHHI OCHOBHUX TEXHi-
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KO-€KOHOMIYHHUX ITOKa3HMKIB eKCILTyaTauii 3aJli3HIYHOTO TPAaHCIOPTY Bii-
IparoTh NPOLECH, LIO BiI0OYBAIOTHCS B CUCTEMI «KOJIECO-pelikay, siKi BU3Ha-
YaloTh JIONYCTHUMI OCbOBI HABAaHTa)KEHHSI, MaCy IOi3]1iB, IIBUJIKICTb PyXy Ta
piBEHb eKcIulyaTaliiHuX BUTpaT. B3aemonis B 3a3HaveHiil cucremi xapax-
TEPU3YETHCS CKIIJHUM KOMIUIEKCOM KOHTAaKTHHX Halpy>KeHb, CHJ 34ell-
JICHHS, TIOB3YYOCTi Ta TPHOOJIOTIYHMX IIPOIIECiB, MapaMeTpH SKHX MAaroTh
CYTIEpEUINBHUI XapaKTep 3 TOUKHU 30Py €KCIUTyaTalifHUX BUMOT.

3 omHOrO OOKY, 3MEHIIEHHSA MUTOMOTO OIOpY PyXy IOi3Aa mocsara-
€ThCS IUIIXOM 3HIDKCHHS KOeQiIlieHTa 3YETICHHS MK TIOBEPXHAMH KOUYCH-
HS KOJIiC 1 perok. 3 iHmoro 00Ky, peaii3amis HeOOXiTHOI TSATOBOI Ta Tajb-
MiBHO{ criH ToTpedye 3a0e3lMedeHHsT BUCOKOTO 1 CTa0UIFHOTO PiBHA 34el-
JICHHSI JIOKOMOTHBHHX KOJIIC 13 TIOBEpXHEI0 KOueHHs peiiku. OJTHO4acHO Jyis
3ano0iraHHs Hai3gy KoJjieca Ha TOJIOBKY PEHKH, 3HIKCHHS IHTEHCHBHOCTI
3HOCY TpeOeHs Koyeca Ta OOKOBOI OBEPXHI 'OJIOBKH PEHKH, a TaK0X 3Me-
HILIEHHS J0JAaTKOBOTO OIIOPY PyXYy I0i3[a B KPUBOJIIHIHHUX JUISHKAX KOJIii,
HEOoOXi/THE MaKCUMalbHO MOJKIIMBE 3HMIKEHHS CHJI TEPTS B 30HI KOHTaKTY
rpebeHs Kojieca 3 60KOBOIO MOBEPXHEIO TOJIOBKH PEHKH.

Ha tenepimHiii yac icHy€e BelHKa KiJTbKICTh HAYKOBO-TEXHIYHUX PO-
3p000K, TNPHUCBSIYCHHUX JIOCHIIKEHHIO B3a€MOJil Mapu TepTsS «KOJECo-
peiika» [1-4]. BogHodac KOMIUICKCHWHA aHaji3 TEXHIKO-EKCILTyaTaliiHUX
YMOB (DYHKIIIOHYBaHHS Pi3HUX BHIIB 3aJi3HHUIb JIOCI HE 3MiHCHIOBaBCI. Y
3B’S3KY 3 IIMIM BHHHKA€ aKTyalbHa MOTpeOa B eeKTUBHIN amamTariii HasB-
HHUX TEOPETHYHUX HAIpPAILIOBaHb Y 3a3HAueHii ramysi 10 KOHKPETHUX YMOB
eKCIUTyaTalil 3aJi3HHYHOTO TPAHCIOPTY LUIIXOM INPOBEICHHS EKCIUTyaTa-
HiHHUX BUMIPOOYBaHb 13 MOAAIBINOI 00POOKOI0 OTPUMAHKX PE3yJIbTATIB i3
BUKOPHCTAHHSIM METOJIB MaTeMaTHYHOI CTAaTUCTHKU Ta 1H)XEHEPHOTO HpO-
THO3YBaHHSI 3 METOIO BHSIBJICHHS BHU3HAYaJbHUX (HAKTOPIB, 1O 3YMOBIIO-
I0Th MPOLIECH 3HOLIYBAHHS KOJeca i peiku.

OCHOBHUMH €KCIUTyaTallifHUMH YMHHUKAMH, 110 BU3HAYAIOTh HOP-
MaTUBH Ta JOIMYyCTHUMI BIIXWJICHHS YTPHUMaHHS KOJIi 1 pyXOMOro cKiamy, a
TaKOX IHTCHCHBHICTh (DOPMYBaHHS Pi3HMX BH/IB 3HOIIYBAaHHS B CHCTEMI
3aJTI3HUYHOTO TPAHCIIOPTY, € MapaMeTpH IIBUAKOCTI pyXy Ta BaHTa)KOHaIl-
PYXKEHOCTI, siKi Oe3MocepeIHbO BIUIMBAIOTH HAa PIBEHb KOHTAKTHUX HAIIPY-
KEHb Y 30HI B3a€EMOJIIT «KOJIECO-peliKay, XapaKkTep PO3NOAiTy HaBaHTAXKEHb
y IUISIMi KOHTAaKTy Ta YMOBH PO3BUTKY TPHOOJOTIUHUX IporeciB. OcTaHHIM
9acoM CIIOCTEPIraeTbesl iHTEHCH(IKAIlis TPOIECiB HAKATy, CKOPOUCHHS Mi-
KPEMOHTHHX CTpPOKIiB eKCIDTyaTamii, 3pOCTaHHS KiTbKOCTi 00TOYyBaHB, a
TaKOXX HEJOTPUMaHHA HOPMAaTHBHHX TEPMiHIB MpOOIry JJOKOMOTHBIB i Ba-
TOHIB MK OOTOYYBaHHSMH KOJIICHUX TIap, IO CBIAYUTH MPO IiJBUIICHHS
IHTEeHCUBHOCTI 3HOIITYBaHHS €JIEMEHTIB KOJIICHO-PEHKOBOI CHCTEMH.

Jlyist 3HMOKEHHS 1HTEHCHBHOCTI 3HOIIYBAaHHS B 30HI KOHTaKTy Napu
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TEPTS «KOJIECO-peliKay B MPAKTULI eKCIIIyaTalil 3aCTOCOBYIOTh HU3KY CIIO-
co0iB 1 METOIIB, 30KpeMa BiTHOBJICHHS ITPOQUII0 Kojeca IUIIXOM BHJAJIeH-
HSl IPOKATy I10 KOJy KOYEHHS Ta OOTOYYBaHHS 32 FOCTPOKOHIYHMM Haka-
TOM; BIJIHOBJICHHS 3HOLLIEHUX I'peOCHIB KOJIIC METOJOM HaIlIaBJICHHS; ITiJ-
BUILCHHS TBEP/JOCTI KOHTAKTHHX MOBEPXOHb 32 PaXyHOK TEPMIYHOTrO 3Mill-
HEHHs a00 HaHECEHHS 3HOCOCTIHKHX MOKPHUTTIB; a TaKOX JTyOpHKAIliio, 10
TIOJISITAa€ y BBEACHHI B 30HY KOHTAKTY TPETHOTO Tijia i3 3aJaHUMH TPUOOIIO-
TIYHUMH XapaKTepHCTHKaMH. BopHodac 3a3HadueHi METOAM MAalOTh HH3KY
00MeXeHb TEXHOJIOTI9HOTO, eKOHOMIYHOTO Ta €KCILTyaTaliiHOTO XapaKTe-
py, IO HE Ja€ 3MOTH 3a0€3IEYUTH PaAMKaIbHE PO3B’SI3aHHS HpPOOIIEMH
3HID)KEHHS 3HOCY.

3HomIyBaHHs 0aHJaXIB KOJICHHUX Map 1 peHoK € CKJIaJHUM HecTalli-
OHapHUM JMHAMIYHUM IIPOIIECOM, a ONTHMI3allis B3a€MOJil B mapi TepTs
«KOJIECO-pEHKay CYNMPOBOKYETHCSI BUCYBaHHIM CKJIAJHUX 1 TOJEKYAU B3a-
€MOBUKIIIOUHUX EKCIUTyaTalliiHUX BUMOT. 30KpeMa, HaBaHTa)XEHHs, IO
BUHUKAIOTh y 30HI KOHTAKTY, 3MIHIOIOTBCS B IIUPOKOMY Jiara3oHi, 1o 3y-
MOBJIFO€ HEOOXIIHICTh IHANBIAYAILHOTO 1000PY THITY MaCTHJIBHUX MaTepi-
a;iB Ta po3poOsieHHS AU(EpeHIiHOBaHUX METOIUK IX HAHCCCHHS U OK-
peMux 30H HaBaHTa)XeHHA. BogHowac BHCYBAa€ThCs JKOPCTKA BUMOTA IIOJIO
MIOBHOI BiJICYTHOCTI MacTHJIbHUX PEYOBHH Ha MOBEPXHI KOYEHHS T'OJOBKH
peiiku. J[onaTkoBO Ha MpOIECH 3HOIIYBAHHS iCTOTHO BIUIMBA€E IIMPOKHH
CHEKTp 30BHIIIHIX (aKTOpiB, 30KpeMa TeMIepaTypa HaBKOJIHIIHBOTO Cepe-
JIOBUINA, BOJIOTICTh, 3aMMJICHICTh, & TAKOX MPOCTOPOBI OOMEXKECHHS 30HH
KOHTaKTYy.

Haii0inpmr e eKTHBHIM METOIOM OOpOTHOH 31 3HOIIYBaHHAM Y Iapi
TEPTS «KOJIECO-peiikay, 3 OrJIsAAy Ha 3HAYHY BHPOOJIEHICTh PECYPCiB TEXHO-
JIOTIYHOTO O0JIaIHAHHS Ta OOMEXKEHICTh (piHAHCYBAaHHS /ISl IOBHOT abo 4a-
CTKOBOI MOJIEpHi3allii, Ha CbOTO/HI 3aCTOCOBYETHCS 00p0oOKa KOHTAKTHHX
MIOBEPXOHb TePTS 0AraTOKOMIIOHEHTHHUMH 3aco0aMM Ha OCHOBI NMPHUPOJHUX
MmiHepaniB. [IpuHIMN Aii BOrO METOMY I'PYHTYETHCS Ha 31aTHOCTI TpHOO-
TEXHIYHHX 3ac00iB 3a NMEBHUX yMOB MU(YHIYBATH aTOMU BYTJIEHIO Y TPH-
TIOBEPXHEBUH IIap MeTally, 110 NPU3BOAUTH 10 (GopMyBaHHS IHMCIOKALIHHO
3Mil[HEHOTO 1napy. B pe3ynbraTi Ha MOBEpXHI TEPTS YTBOPIOETHCS MOHOK-
pHcTaiuHa CKJIONO/i0Ha CTPYKTYypa, sika CIpUsIE€ ONTHMI3alil 3a30piB y KO-
HTAKTi Ta 3HIDKEHHIO iIHTCHCUBHOCTI 3HOIITYBAaHHSI.

Crioci6 mependayae mogaBaHHSA B 30HY TE€PTS TEXHOJIOTIYHOTO cepe-
JIOBUILA, II0 MICTHTh PEMOHTHO-BITHOBIIIOBAIbHI KOMIIOHEHTH Ta 0a30BY
onuBy. [Ipyu 11bOMy PEMOHTHO-BiHOBIIOBAaJIbHI KOMIIOHEHTH TOTYIOTh HA
OCHOBI MOPOIIKY NMPUPOAHUX MiHEPaTiB a00 CyMillli NPUPOTHUX MiHEpaIiB,
110 MICTATh aMOp(HUN AIOKCH KPEMHIIO, a TAKOXK KaTaJli3aTopiB Ha OCHOBI
IIYHTITY Ta PiIKO3eMeIbHUX MeTaliB. [lam 3aiiCHIOITE GopMyBaHHS MOK-
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PUTTSA 32 YMOB EKCIUIyaTallifHOrO HABAHTAXXCHHS. 3aCTOCYBAHHS JaHOTO
croco0y 3abe3nedye BiJHOBJICHHS 3HOMICHUX IOBEPXOHB, IIO IO3BOJISIE
3MEHIIUTH KOEQIII€HT TEPTs 10 aHOMAaTbHO HU3bKUX 3HAYeHb Ta, K HACHI-
JIOK, CIpHWsE 3HIDKCHHIO BUTPAT HA PEMOHT 1 BiJHOBIICHHS, IIiJBHIICHHIO
TEePMiHY CITyKO0H, a TAKOXK CKOPOUYEHHIO eKCIUTyaTalliiHUX BUTPAT.

OTxe, TIPOBEACHHUI aHAJi3 B3a€EMOJIi B CHCTEMi «KOJIECO-perKay»
CBITYNTH, IO IIEH TpOIEC € BU3HAYAIBHUM (PAKTOPOM OE3MEKH PYyXy Ta
€KOHOMIYHO1 €()eKTHBHOCTI 3aJli3HMYHOTO TPAHCIOPTY, NMPOTE BiH YCKJIAI-
HEHUH HAsSBHICTIO CYNEPEUWIMBUX TEXHIYHMX BUMOT 10 (PUKIIMHUX BIac-
THBOCTEH KOHTAaKTy. BrpoBajkeHHS 3a3HaueHoi TexHOJOTII 3abe3medye
KOMIUIEKCHUH TTO3UTHBHUH €(PEKT, IKUH IOJISATaE Y CyTTEBOMY HOJOBXKECHHI
pecypcy KOJCHHUX Tap i peoK, 3HIKCHHI BUTPAT HA PEMOHTH Ta 3arajibHO-
My MiJBHUIICHHI HAAIHHOCTI 3aTiI3HUYHHUX TTEPCBE3CHb.

JlitepaTtypa:
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C.O. ocnimKeHHs CHCTEM aepo30JIbHOr0 HaHECEHHsSI MaCTHILHOTO MaTepiany B
KOHTaKT «KoJieco-peiikay. 2024.
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JUKEHHSI MIITHOCTI Ta JMHAMIYHHX XapaKTepUCTHUK YHIBEPCAJIbHOTO BAaHTAXXHOTO
BaroHa MoOiTBEHOIO cucTeMoto. Bicauk I1prazoscskoro JlepxasHoro TexHidHO-
ro YuiBepcurery. Cepist: Texniuni Haykwu, 2025. (51), 301-310.

3. Canponoga, C.1O., Bymniu, JI.I., Tkauenxo, B.I1. [IponoBkeHHs TepMiHYy E€KCILTY-
aTarii BaHTaXXHUX BaroHiB. BicHnk CXiHOYKpaiHCHKOTO HaIlliOHAJIBHOTO yHIiBe-
pcurety imeni Bonogumupa Hdamns, 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.

EJEKTPOEHEPTETUKA YKP3AJIIBHUAII VKPATHH IIIJT YAC
BIMHHU

I'opaienxo C.0., Kupnuenko 1.O., Kinoes C.O.
Cxionoykpaincokuil HayioHanbruill yHieepcumem imeHi Borooumupa Jans

EnextpoeHepreTika 3ali3HHYHOTO TPAHCHOPTY YKpaiHU € BaKIIH-

BOIO CKJIAJOBOIO TPAaHCHOPTHOI iHPpACTPYKTypH, IO 3abe3mnedye podoTy

€IIEKTPOBO3IB, CHTHAJI3aIlil, OCBITICHHS CTaHIA Ta 3aJli3HUYHUX BY3IIB.

Jlo movaTKy MOBHOMACIITAOHOTO BTOPIHEHHSA Y KP3aJli3HUIS IOPOKY CIIO-
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xuBana osmsbko 2,5 mipa kBr-ron enexrpoeneprii. Ilicis 2022 poky cro-
KMBaHHS 3HM3WJIOCH Yepe3 3MEHIICHHS OOCHTriB mepeBe3eHb, pyHHyBaHHS
IHQPaACTPYKTYypH Ta EKOHOMIIO EHEPropecypciB.

ATtaku Ha 3ani3HHYHY 1HQpacTpyKTypy YKpaiHH HE NPHUITUHSIOTHCS.
Tineku B rpyani mMicsani 2025 poky moBHicTiO OyJia 3pylHHOBaHa 3a1i3HUYHA
craanis y Micti @acriB. Takox cepiio3HO OyJ0O IMOIIKOKEHO BOK3AIM Ta
ne-mo y Xapkosi, Cymax, [lHinpi, HaHeceHi BENHKi 30UTKH PyXoMOMY
ckiany. Ilpaktuaao y OLTBIIOCTI OONMAcTel micis TaKUX aTak 3yMHHAETHCS
PYyX TOT31iB.

UYepe3 moBHOMAcmITaOHY BiifHy Hamia e€HEprocucTeMa 3a3Hae Ioc-
TIHHUX yJapiB, IO MPU3BOIUTH 10 BIIKIIOYEHB SIIEKTPOCHEPTii, mepeboiB y
po0OTI TpAaHCTIOPTY.

Misictp iHdpacTpykTypu YKpainu 3asBuB, 1m0 3a 2025 pik 3adikco-
BaHo noHaja 800 aTak Ha 3aMi3HUYHY 1HPPACTPYKTYPY, BKIIOYHO 3 MOIIKO-
JDKEHHSIM KOJIIH, CTaHIi# Ta 00’ €KTIB JIOTICTHKH.

Ha cnaiini (Ha OCHOBI CTaTHCTHYHUX JAHMX) MPEICTABICHO JMHAMI-
Ky CHOXHBaHHS ejieKkTpoeHeprii Ykp3amizuuueto y 2019-2024 pokax. Sk
BHJIHO, JI0 TIOYATKy ITOBHOMACIITAOHOTO BTOPTHEHHS YKpP3aJi3HHMI MIOpPO-
Ky croxuBayia O0mu3bko 2,5 mupn kBT enmextpoeneprii. Ilicms 2022 poky
CHOXKMBaHHS 3HU3WIOCH Yepe3 3MEHIIEHHs 00CsTiB epeBe3eHb, pyHHyBaH-
HS iHQPACTPYKTYpH Ta EKOHOMIIO eHepropecypcis (puc. 1).

CnokueaHHA enekTpoeHeprii Ykp3anizHuueto (2019-2024 ¢
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Puc. 1. lunamika cIOXKUBaHHS eJIeKTpoeHeprii Ykp3amizautero (2019—
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Haii0isbI1 eHeproeMHUM IMPOLIECOM Y CHUCTEMI 3aJIi3HUYHOI'O TpaHC-
HOPTY € eJIEKTPOTsra noizais. Jo BiffHNM YacTKa eJIEKTPOTATH y BaHTAXKHUX
nepeBe3eHHsX nepepuiyBana 85%, oxnak y 2022 pori BoHa 3HM3MIACS 10
70% (puc. 2). lle Oymo moB’s3aHO 3 MOIIKOJKCHHSIM KOHTAKTHHUX MEPEIK,
JeIIUTOM eNEKTPOSHEPTii Ta HEOOXIIHICTIO BUKOPUCTAHHS TEIIOBO3iB Ha
OKpEeMUX JiITHKAX.

YacTka eNnekTpoTArn y BaHTa)KHUX nepeBe3seHHAX Y3 (%)

2019 2020 2021 2022 2023 2024
Pik

Puc. 2. YacTka eIeKTPOTATH y BaHTAXKHUX NEPEBE3CHHIX

VY cTpyKTypi BUTpaAT Ha €HEPropecypcH eJIeKTpOeHepris 3aiiMae mo-
Han 60%, nuzenpHe nanuBo — osu3bKo 30% (puc. 3). 30iIbLICHHS BapTOCTI
€JIEKTPOEHEPTIi Ta NajrBa CyTTEBO BIUTMHYJIO HA EKOHOMIYHY e()eKTHBHICTh
HIepPEBE3CHb.

Jlnist mifBUILEHHST eHeproeeKTHBHOCTI YKp3ali3HUIA peajlizye HU3-
Ky 3axomiB [3] :

- MOZEPHi3alis TATOBUX IiICTaHIIN;

- BCTAaHOBJICHHSI CHCTEM aBTOMATHYHOTO KEepYBaHHS CIIOKHBAaHHSIM;

- BUKOPHUCTaHHS peKyIepanii eHeprii mpy ralsMyBaHHI HO1311B;

- TIOCTYTIOBA 3aMiHa CTapUX EIEKTPOBO3iB Ha Cy4acHI €HEpProoIaaHi
MOJIETI.
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MacTuna

EnekTpoeHepria

OuzensHe nanveo

Puc. 3. Ctpykrypa Butpar Y3 Ha enepropecypcu (2024 p.)

[Tonpu cxiagHi yMOBH BOEHHOTO 4acy, 3aJi3HHYHA eHepreTHYHa CH-
cTeMa JeMOHCTPYE BHUCOKY CTIHKICTh 3a-BIISIKH OTIEPAaTHBHIN poOOTi eHepre-
TUYHHAX CIY’KO, pe3epBYBAaHHIO MOTYXHOCTCH Ta MIATPUMIN MiKHApPOIHUX
naptHepiB. [lomanbmyii pO3BUTOK €IEKTPOCHEPIeTHKH 3aJIi3HHULb € KIF0YO0-
BUM YMHHHUKOM [UIs CTaOUIbHOTO (DYHKIIOHYBAaHHS TPAHCIIOPTHOI CHCTEMU

Ykpainu Ta ii iHTeTpAallil B €BPONEHCHEKY MEPEXY.

B tabnuui 1 npejpcTaBieHa QUHAMIKa CIIOKMBAaHHS €JIEKTPOSHEpTil
Ta YacTKH €NEKTPOTATH B Y 3.

Tabmums 1
JuHaMika CIIO’)KMBaHHS €IeKTPOCHEPril Ta YaCTKH eJIEKTPOTATH B Y3
Pix CroxuBaHHs, MITH YacTka enekTpotsiru, %
kBt'ron
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 iHQPACTPYKTYpH - OIHI 3 Hai-
Ba)XUUX POOIT HA 3alli3HUIY, [0 BUMArarTh BETUKOI (i3MYHOI Bifmadi Bif
KOJIIHUKIB Ta eHepreTHkiB. [ToTpiOHO moseriryBaTy iXHIO mparjio i 3a0e3-
NeyyBaTH Cy4acHOI0 TE€XHiKor0. [HppacTpykTypa - cTpareriuna ajst aepxa-
BH, 1 BiJl IBUAKOCTI 11 BIHOBJICHHS TICIS aTak 3a-JCKUTh PyX 1 Oe3meka.
[HBecTumii B MexaHi3aIlio — Iie mITpUMKa JII0IeH 1 CTIMKOCTI Tamy3i», - 3a-
3HaunB Onekciit banecra [1].

JlitepaTtypa:

1. https://mindev.gov.ua/news/ukrzaliznytsia-pidvyshchuie-mekhanizatsiiu-ta-
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2. 3axon Ykpaian «IIpo 3amizanannii Tpancnopt» Bix 04.07.1996 Ne273/96 (pena-
kmist 28.08.2025 p.).

3. TIIpo cxBanenns HarioHansHOI TpaHCIOPTHOI cTparerii YKpaiHu Ha mepiof] 10
2030 poky: Posmopsmkenus Ka6inery MinictpiB Ykpainu Big 30.05.2018 Ne
430-p.

HCUXO®PI3IOJOITYHA TOTOBHICTh MAMBYTHIX PAXIBIIB
MOPCBKOI'O TPAHCIIOPTY B CUCTEMI MOPCBKOI BUIIIOI
OCBITH

TI'y3s A.M.
Xepconcwbka dOepaicasna Mopcoka akaoemist

[Icuxoodizionoriyna TOTOBHICTH MaWOyTHIX (axXiBLIB MOPCHKOTO
TPaHCIIOPTY € BH3HAYaJIbHUM YHMHHHUKOM iX mnpodeciiiHol e(peKTHBHOCTI,
HAIIHHOCTI Ta OE3MEeKH CYIHOIUIABCTBA. Y MOBH Ipalli HA MOPCHKOMY TpaH-
CHOPTI XapaKTEePU3YIOTHCS TPUBAIUMHU BaxTaMH, OOMEKEHHM IIPOCTOPOM,
BIUIMBOM IIIyMY, BiOpaIlil, XUTaBHI[i, BACOKOIO Bi/IMOBIIATBHICTIO 32 KUTTS
eKimaxy Ta 30epeKeHHs BaHTaXxy. Y 3B’s3Ky 3 UM Ipobiema GopMyBaHHS
ncnxo(]i31070TI9HOT TOTOBHOCTI B CHCTEMi MOPCHKOT BUIIIOT OCBITH Ha0yBae
0COONHMBOI aKTyaIbHOCTI [2].

[cuxodizionoriuna TOTOBHICTh MaiOYTHHOTO MOpSKa PO3TISAAAE€TH-
csl SIK IHTETPaTUBHHUN CTaH, IO MOEAHYE PIBEHb PO3BHTKY ICHXIYHHX HPO-
neciB, GYHKIIOHATHHUNA CTaH HEPBOBOI Ta CEPIIEBO-CYAWHHOI chUCTeM, (i-
3UYHY BUTPUBAIICTh, CEHCOMOTOPHY KOOPJHMHALIO Ta 3[aTHICTh J0 CaMo-
peryJsiii B eKCTpeMalbHUX 1 CTPECOreHHUX yMOBax NpodeciiHOi JisuibHO-
cti [2]. dns daxiBLiB MOPCHKOTO TPAHCIIOPTY KIIIOYOBUMU € CTIHKICTh yBa-
TH, IMIBUAKICTh NPUUHATTS pillleHb, eMoLiifHa cTabiIbHICTh, TOJIEPAHTHICTH
JI0O MOHOTOHII Ta CTpecOCTIHKICTh [1].
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Amnani3z HayKOBHX JOCIIJDKCHb 3acBil4ye, IO HEAOCTaTHIH piBEHb
Ncuxo¢i3i0JI0TiYHOT TOTOBHOCTI MOPSIKIB € OJHI€I0 3 OCHOBHHUX INPHYHMH
npodeciiiHnX MOMMIOK, HOPYIIEHh BUMOT OE3NEeKH Ta aBapiiHUX cuUTyauii
y MoperuiaBetsi [1;2;3]. Tomy mpodeciiina miaroroBka KypcaHTiB MOPCh-
KUX 3aKJIa/liB BUIIOI OCBITH NMOBMHHA OYTH CIIpSIMOBaHa HE JIMIIE Ha 3aCBO-
€HHS (PaXxOBHX KOMIICTEHTHOCTEH, aie W Ha cucTeMHe (popMyBaHHS IICHXO-
(¢izionorigHO1 CTIHKOCTI Ta aganTaifHAX MOXKIMBOCTEN opraHizmy [2].

CydacHa MOpCHKa BHINA OCBiTa aKTUBHO BIIPOBA/KY€ iHHOBAIiHHI
mearorigui TexHojorii, 30kpema VR-TexHomorii, sk edexruBHHUil 3acid
(opMyBaHHS IcHX0(}i310JI0TIYHOT TOTOBHOCTI Ta KyJIbTYpH O€3MEeKH Maily-
THiX ()axXiBIiB MOPCHKOTO TPAHCHOPTY. BUKOpHCTaHHS BipTyaJIbHOI peajb-
HOCTI JI03BOJISIE MOJICJIIOBATH aBapiiiHi, EKCTpeMallbHI Ta HECTAHJIAPTHI CH-
Tyauil CyJHOIIABCTBAa 0€3 PU3MKY JUIs JKUTTS, 3a0e3NedYylodyr pPO3BHUTOK
LIBUKOCTI peakiliif, CUTyauiiiHol 00i3HaHOCTI Ta HABMYOK CaAMOKOHTPOJIIO.
JlocBi MOpPCHKHMX 3aKJajiB BHINOI OCBITH CBIIYMTH, 10 VR-cumynsitopu
I/IBUILYIOTh PIBEHb TOTOBHOCTI KypCaHTIB JI0 Jliil B yMOBax HeOe3leku Ta
3HWXKYIOTh PIBEHb [ICUXOEMOLIIMHOT HAIIPYTH MiJl Yac peasibHOI podeciiHoT
JismbHOCTI [2].

BaxxmmBoro ckiranoBoro popMyBaHHS ICHXO0(]i31010TIYHOT TOTOBHOC-
Ti € mpodecifiHo-pUKITaaHa (Pi3MYHA MIATOTOBKA, CIIPSIMOBaHA HA PO3BUTOK
BHUTPHBAJIOCTI, PIBHOBAru, KOOPAWHAIII PYXiB Ta (PYHKIIOHAIEHOI CTIHKOCTI
JI0 BIUIMBY MOpChKOro cepenoBuma . Iloennanns (isndHOi MiArOTOBKH,
NICUXOTPEHIHTiB, VR-HaBYaHHA Ta McuXo(i3ioNoTiYHOT0 MOHITOPHHTY J0-
3BOJIsE 320€3MEeYNTH KOMIUIEKCHHH MiAXI 10 MiArOTOBKH MaiOyTHIX daxi-
BIIiB MOPCBHKOTO TpaHCTOPTY [3;4].

Omxe, ncuxodizioNoriyHa TOTOBHICTE MaiOyTHIX (haxiBIiB MOPCH-
KOT'O TPaHCHOPTY € 6araTOKOMIIOHEHTHUM YTBOPEHHSM, 110 (POPMYETHCS B
YMOBaxX MOPCHKOI BHIIIOT OCBITH HUIAXOM iHTETrpalii TpaJumiiHUX 1 iIHHOBa-
LIAHUX OCBITHIX TeXHOJOTIH. L{inecnpsiMoBaHM PO3BUTOK Ili€l TOTOBHOCTI
crpwusie IiABUINEHHIO PiBHS MOPCHKOi Oe3meku, npogeciiiHoi HagiHHOCTI Ta
BiJIIOBITHOCTI BUITYCKHHUKIB MIXXHAPOJHHUM CTaHIAPTaM IiATOTOBKH MOPs-
KiB.
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PO3POBKA 3AXO/IIB IO ONITAMI3AIII ITACAKAPCHKHUX
INEPEBE3EHDb MI’K JIbBOBOM TA TPYCKABIEM

Hepen’ssnko B.M., IBanuenko JI.A., Kneuska O.B.
JIBH3 «Ilpua3o6cokuii 0epiicasHuil mexHiyHuil YHieepcumemy

Pi3Hi HaykoBi opraizamii y CBOiX JOCII/DKEHHSAX IO HMaCaXUPCh-
KUM II€pEeBE3CHHSIM BUKOPUCTOBYIOTh Y PO3paxyHKax CBOI HiIX0/AH, METOAN
Ta METOAMKU. B murTaHHI onTumizanii MapumpyTiB BUKOPUCTOBYIOTH pi3Hi
KpHUTepil Ta MiAXOIU IIOIO PO3MOAUTY MAcCakKUPCHKOTO TpaHcmopTy. llpu
[bOMY BHPIIIYBaJINCh 33adi i MapuipyTy JaHOTO BHIY MaCaKUPCHKOTO
TPAHCIIOPTY, 1 3araJIbHOI CHCTEMH NMACAKUPCHKHUX IepeBe3eHb. [l mokpa-
IICHHS PO3PaxyHKIB Ta YIOPAOKYBAHHS PI3HOMAHITHHUX 3aXO[IiB IO IIiJBH-
IIEHHIO €()EeKTUBHOCTI pOOOTH MacakHPChKOTO TPAHCIOPTY Oyna mpoBeze-
Ha Kiacu(ikamis IUX 3aX0MiB 10 rpymaM: | rpyma. MapiipyTHa Mepexa; 2
rpyna. Pyxomuii ckian; 3 rpyma. Opranizauis pyxy; 4 rpymna. YopasiiHHS
pyxoMm.

[epeBaxkHa yacTHHA 3alPOIIOHOBAHMX 3aXOJIB MalOTh HayKOBE Ta
NpaKTHYHE MiATBEpKeHHs . JIuie MeToIM eKCIPECHOTO CIOTYyUeHHS Malld
cnabuii TeopeTHYHUN (PyHIaMEHT Ta METO] 3a0e3leueHHs. 3aCTOCYBaHHS
JTaHUX METOIB NMPUHMAIOCh BUCHUMH 0€3 HayKOBOTO OOIPyHTYBaHHS, TOO-
TO IHTYITHBHO. B pe3ynpTari ananizy BUOOpY HANpPSIMKIB ITiJBUINCHHS ede-
KTHBHOCTI CHCTEMH OpraHi3allii epeBe3eHb MacakupiB OyJIo JOKa3aHO, M0
e(CKTHBHICTH BiJl 3aXOJIiB 3aJIC)KUTH BiJl B3a€EMOIIi Tpiaau: MacakuporoTo-
K{ — TEXHOJIOT11 — METOIN NIEpEBE3CHb.

Hani gociiukeHHs Oyny po3aiieHi 3a HACTYITHUMH HalpsIMKaMu Ia-
CaXMPCHKUX IIEPEBE3CHb: ACHIEKTH TEOPil TPAHCIIOPTHUX MPOIIECIB 1 CUCTEM;
TEXHOJIOTISl Ta OpTaHi3allisl MaCAKMUPCHKUX IEePEeBE3eHb; c(HOPMOBAHICTh Ma-
PUIPYTHHUX CHUCTEM y MAcaKUPCHKOMY TPAHCIIOPTIi; yIpaBIiHHSA TEXHOJIOTI4-
HHUMU NIPOIIECaMH Y TTaCa)KUPCHKOMY TPAHCIIOPTI.
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[Tpu BupiLIeHH]I KOMILJIEKCY 3aBaHb, SIKi TOB'sI3aHi 3 TEPEBE3CHHM
nacakupiB, CUCTEMa TPAHCIOPTHOTO OOCIIyrOBYyBaHHs CTa€ IOBHOIO Ta JI0-
ckonaioto. Ilpu nboMy opraHizaliisi TpaHCIIOPTHOT'O MPOLECY I'PYHTY€ETHCS
Ha HACTYIHUX BUXIJHUX JAaHUX: OOCST NEepeBE3EHHX ITaCaKUPIB Ta MacaKu-
POIIOTOKIB Ha PI3HUX MapuIpyTax TPAHCIOPTHOT MEPEeXi.

Ha manuit MOMEHT exuHUM JKepernoM iHopMmarllii, sika OMUCye ma-
paMeTpH TPaHCIIOPTHOTO TOMHUTY i YMOBH HOTO 3aI0BOJICHHS B iCHYIOWii
TPAHCIOPTHIA CHUCTEMi € METOAN TPAaHCIOPTHUX OOCTeKeHb. B pesymprarti
CTaTUCTHYHOI 00pOoOKH X 0OCTekeHb OyNM BH3HAYCHI HACTYIIHI MOKa3-
HUKH: OOCSAT Ta HampsMK{ MacaXKHPOIOTOKIB; TPUBAIICTh TPAaHCIOPTHUX
MepeMilIeHb B IIJIOMY Ta 32 OKPEMHMH KOMIIOHEHTaMH; O0OCAT NepeBe3eHb
Ta iHIIE.

PisHOMaHITHI METOIM 0OCTEKECHb BUKOPUCTOBYIOTh NPU aHANI31 ma-
Ca)XUPOIIOTOKIB TI0 Pi3HUM MapiupyTam. Jlani meroau Oyiu kiacupikoBaHi
y TPYIT METOJIIB: HATypHI OOCTEXEHHS; EeKCIIEPTHE OL[IHIOBAaHHS; pPO3paxy-
HKOBI 3 BUKOPUCTaHHSM anpiopHoi iH(popMalii; po3paxyHKOBi 3 BUKOpPHC-
TaHHSIM pe3yJIbTaTiB HATYPHUX 0OCTEXKEHb.

Haii0inpIn HoiIEHO BUKOPUCTOBYBATH TSI BU3HAYCHHS MOTOKIB Ta-
CaXupiB HaTypHI oOcTexkeHHs. e BH3BaHO MEHIIIO0 TOXHOKOIO PO3paxyH-
kiB. [IpoTe me He BHpimeHa MpobieMa OOTPYHTYBaHHS JOLIBHOCTI BUKO-
pUCTaHHS pO3paxyHKOBHX MeTofiB. JlaHi Meromm 0a3yroThcs Ha PI3HUX
NPUHOMIAX 1 TPUITYIICHHX, Ta IPH IbOMY KUIBKICTh HEBIZIOMUX IIEpEBH-
IIy€ KUTBKICTh PiBHSHB.

[Ipu mpoBeieHHI HATYPHUX 00CTEKEHb B OCHOBHOMY BCTaHOBIIIOIOTH
3aKOHOMIPHOCTi KOJMBaHb IOTOKIB MAacaXHpiB HAa MapumpyTax. Ayie OTpH-
MaHHS TOYHUX NPOTHO3HUX JaHWUX YCKJIAJHAETECS BIICYTHICTIO iH(pOpMAaIIii
10 €KCIIPECHUM MapuipyTaM. Takok BiICYTHI METOAWKH Ta MOJENI I BU-
3HAUEHHS 1HEPIIMHOCTI 3MIHM MACAKHUPOIIOTOKY IpPH 3MiHI YMOB IepeBe-
3eHb. lle yckiagHIOe BU3HAUCHHS TEPMiHY BIPOBA/DKEHHS 3aXOJIIB 3 YHO-
CKOHAJICHHS TIEPEeBE3CHb 1 MOXKE NMPHU3BECTH JI0 HAAMIPHUX BHUTpAT. AHai3
OCTaHHIX JOCIIJDKEHb BKa3ye, IO IIPU BHUBYEHHI MPOOIeM Macaxuporepe-
BE3€Hb IIMPOKO BUKOPUCTOBYIOTHCS METOAOJIOTI] CHCTEMHOTO MiIXOIy Ta
Cy4YaCHHMX MAaTEeMAaTUYHUX METOJIB 1 00uMcItoBambHOI TexHiku. 1le posmm-
pIOE MOJIETIIOBAaHHS y 3ajadax CKJIaJHHX TPAHCIIOPTHUX CHCTEM. Mojerto-
BaHHS JO3BOJISE JIOTIYHO NPOTHO3YBATH HACIHIAKH albTEepPHATHBHUX Mifl 1
CHpHsie BU3HAYCHHIO TOTO, SKil 3 HUX CINiJ BiAJaTH Iepenary.

OCHOBHOIO TIPOOJIEMOO Yy TIIAHYBaHHI €KCIIPECHHUX TPAHCIIOPTHHX
MapIIpyTiB SBISETHCS CKIAIHICTh Y BU3HAUYCHHI YMOB BHOOPY IMacakxupaMu
KOHKPETHOTO MapuipyTy. B ocHOBHOMY, NmpH yIOCKOHAJICHHI Maca’KHpCh-
KOTO TPAHCIIOPTY BHUKOPHUCTOBYIOTH KPHUTEPid €PEKTHBHOCTI - MiHIMAIbHI
NIPUBEJICHI MIUTOMI BUTPAaTH HaliOHAIBLHOTO T'OCIOJAPCTBA, SIKUH 00'¢aHye
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yac, BUTPAYCHUH MacaKMpaMy Ha MepeMIllleHHs], 3 BUTpaTaMy Ha (QyHKIio-
HYBaHHSI CUCTEMH IlepeBe3eHHs nacaxupis. [Ipore B yMOBaX pUHKOBHUX Bi-
JTHOCHHAX, KOJIU 1111l Cy0'€KTiB TPaHCIIOPTHOTO MPOLECY BiIPI3HAIOTHCS, 3a-
CTOCYBaHHS TAKOT'O KPUTEPIIO HEJIOLIBHE.
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3AXO/IA MIHIMI3AIIIi PU3UKIB IEPEBE3EHb
BUBYXOHEBE3ZIIEYHUX PEHOBUH

JApamapennkuii A.A, Kupnuenko 1.O.
Cxionoykpaincokuil HayioHanvruill yrieepcumem imeri Borooumupa Jana

B Vkpaini nutanHs Oe3NedHOTO TepeBe3eHHs BHOYXOHEOEe3MeTHNX
BaHTaXiB HaO0yBae JOAATKOBOI aKTyaJIbHOCTI depe3 TpaHC(HOpMAIlIo TpaHC-
MOPTHOI 1H(QPACTPYKTYPH, IHTETPALiI0 3 €BPOINCHCHKUM TPAHCIIOPTHUM
MPOCTOPOM Ta HEOOXITHICTIO HAONIKEHHS HAIllOHANBHHAX CTaHIAPTIB IO
HopM €C.

VY kpainax €ppomneiicbkoro Corwo3y chOpMOBAHO KOMILICKCHHMA ITijl-
XiJl O yHpaBiiHHS PU3MKaMH, IO BKJIIOYA€E TEXHIUHI, PaBOBi, OpraHiza-
uiitHi Ta iHopManiiiHi MexaHi3Mu.

IlepeBe3eHHs1 BUOYXOHEOC3MEUHNX BAHTAXKIB 3aTi3HUYHUM TPAHCIIO-
PTOM € BaXXJIMBOIO CKJIAJ0BOIO TPAHCHOPTHO-JIOTICTHYHOI CHCTEMH YKpai-
HH, OCKITBKH 320e31edye JOCTaBKy 3HAYHHUX OOCSTIiB MPOMUCIOBHX, BIHCH-
KOBHX 1 crieniaJbHuX BaHTaxiB [2,3]. PasoM 3 TuMm, 11 oJuH i3 HAKOIIBII
MOTEHINIHO HeOe3MEeYHNX BUIIB AiSUTEHOCTI, IO TOTpeOye 0cOONMBOI yBaru
JI0 TIUTaHb Oe3MeKH, TEXHIYHOTO CTaHy PYXOMOTO CKIIaay, KBamidikamii me-
PCOHAJY Ta IOTPUMAaHHS CYBOPUX HOPMAaTUBHHUX BUMOT.

Besneuyne mepeBe3eHHS TaKMX BAaHTAXIB IPYHTYETHCS HA BUKOHAHHI
BUMOT MDKHAPOJHHUX YTOJ 1 CTaHIapTiB, 30KkpeMa lIpaBmil Mi>KHapOIHOTO
TepeBe3eHHsT HeOEe3MEeUHNX BaHTaXIB 3aMi3HUIHUM TpaHcopToM (RID), mo
e momatkoM 10 KouBeHmii mpo MiDKHApOTHI 3ai3HHUYHI IEpPEBE3CHHS
(COTIF) 1980 poky. RID permamenTtye knacudikamito HeOe3NMEeUHUX BaH-
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TaXiB, YMOBH NaKyBaHHS, MapKyBaHHs, OyJOBY BaroHiB i KOHTEHHEpIB,
kBaniikaliro nepcoHaiy, Mpoueaypy aBapiiHOTo pearyBaHHs [5].

HasBHa HopMmaTuBHa 6a3za B YkpaiHi [1], Xo4a 1 criupaerscst Ha I0-
noxeHHs RID, nmorpebye OHOBIEHHS Yy 4acTHHI TEXHIYHUX BUMOT O IIHC-
TEpH 1 BaroHiB, cUCTEM OOJIIKYy Ta €JIeKTPOHHOI0 KOHTpousto. [TopiBHAHHA
YKpPaiHCBKOTO Ta €BPONEHCHKOTO JOCBIAY Ja€ MOXKIHUBICTh BUSIBUTH CHCTE-
MHI HEJONIKW, BH3HAYUTH KPUTHYHI €JIEMEHTH Ta PO3POOUTH MpaKTHIHI
peKOMEeHAAII1 AT i IBUIIEHHS PiBHS Oe3MeKu.

OcHoBHi ipo6emu iMmiemenTanii Hopm RID B Vkpaini HacTymHI.

1. 3acTapimi TexHiUHI cTaHIAPTH U IUCTEPH, BaroHiB i KOHTEIHE-
piB, 110 HE MOBHICTIO BiAMOBigaroTs BuMoram RID.

2. BiiCyTHICTh CHCTEMU €JICKTPOHHOTO KOHTPOIIIO 33 PyXOM HebOe3-
MEYHHUX BAaHTAXKIB.

3. HenmocraTtHs xoopauHaiis mMix BimomctBamu (MIY, Y3, JICHC,
MBC, MiHekoHOMIKH).

4. Hepo3BuHeHa cucTeMa aBapiiiHOro pearyBaHHS Ta B3a€MOJI 3 Mi-
CLICBUMH OpraHaMH.

5. BingcyTHicTs HanmioHanbpHOT 0a3u cepTrdikoBaHux excnepTiB RID.

6. BukoprcTaHHS 3acTapijinx BaroHiB Jjs BUOYXOHEOE3NEUHHUX pe-
YOBUH 0€3 Cy4aCHHX CHCTEM KOHTPOJIIO TUCKY Ta TEMIIEPATYpH.

[otpiOHO 3ayBakWTH, O HA TETEPINIHIN yac B YKpaiHi Jie BiliCh-
KOBHH CTaH, MAaKCUMaJIbHA KiTBbKICTh IIEpPEBE3CHHsI BUOYXOHEOE3MEeYHNX Ba-
HTaXIB NpHIAZae HA MEpeBe3eHHS BAaHTAXIB BIHCHKOBOTO NMPHU3HAYCHHS, a
came 30poi Ta Goenpumnacia.

BigmosigHno dupexktusu 2008/68/€C, ii monoxeHHs: HEe MOBUHHI 3a-
CTOCOBYBATHCA 10 TIEPEBE3CHHsI HEOE3MEeUHNX BAHTAXIB 3a IpsAMoi Ta (i3u-
YHO{ BiZIMOBiaIbHOCTI ab0 Harmsiay 30poitHux cui. IlepeBe3eHHs Hebe3Ie-
YHUX BaHTAXIB, 0 3AIMCHIOETHCS KOMEPIIMHUMHA TiAPSTHUKAMH, SKi Tpa-
LIOIOTh y 30pOMHMX CHiIax, MOBHHHI, O/IHAK, BXOAUTH 10 cepu 3acTocy-
BaHHA Li€l JMpeKTHBH 3a YMOBH, IO JIOTOBIpHI 3000B’s13aHHS HE OyIyTh
BUKOHYBaTHCs 3a NpsiMoi Ta (i3MYHOI BiANMOBiZaIbHOCTI a00 Harsmy
30pOHHHX CHIL.

Coepa 3actocyBanHs mi€i [IUPEKTUBU HE CTOCYETHCS NEPEBE3CHHS
HeOe3MEeYHNX BaHTaXiB TPAHCIIOPTHUMH 3ac00aMH, BaroHaMu abo cyjHa-
MH, SKi HaJleXKaTh YW 3HAXOMATHCS IMiJI BiAMOBIJAIBHICTIO 30pOHHUX CHII
[4]. IIpu mepeBe3eHHAX BHOYXOHEOE3MEUHNX BaHTAXKIB BUHUKAE Oarato pu-
3WKiB, OCHOBHI 3 SKHX IIPEICTaBICHI 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. Y3aransHeHHS PiBHIB PH3HUKY

B VxkpaiHi Bpa3nuBOCTI 3aTi3HUYHOI iHPPACTPYKTYpH NpU JAOCTaBII

BHOyxoHeOe3meunnx BaHTaxiB (BHB) BH3HawaroThCs, Tepmr 3a Bce, MOB-
HOMAacIITaOHOIO BiffHOI0. OCHOBHI BPa3JIMBOCTI 3aTi3HAYHOI CHCTEMH Y Kpa-
THM MOKHA YMOBHO TIOAIJIMTH Ha JEKiJIbKa IPyYII:

1. Ilpsimi BIHICBKOBI aTakw;

2. 3arpo3a auBepcii;

3. 3HouIeHICTh IHPPACTPYKTYPHU Ta PyXOMOT'O CKIaYy;

4. Kibep 3arpo3sm.

[NepeBi3HuKK BUOYyXOHEOE3NEUHUX PEUYOBHMH 3aBXKJM BHBYAIOTH MO-

JKITMBI PU3HKH TIPH TIEPEBE3CHHSX, AKi MOAUISIOTHCS HA KiJIBKICHI Ta AKiCHI 1
PO3TILIIAIOTH Pi3HI KPUTHYHI CIIEHAPil, METOANKH Ta METOAOJIOTII, 3a JIOTIO0-
MOTOIO SIKMX MOYKHA 3HAYHO 3HU3UTH PUUKU [IEPEBE3CHb.

Ane AYXKC BAXKKO 3MOJCIHOBATU CI/ITya]_IiIO PU3UKY, HAIpUKIIAA, SKa

cranacs y BepecHi 2025 poky mpu mepeBe3eHHi OoenpurmaciB Ha KuiBmuHi,
BaHT&X 37eTOHyBaB. [IOKM 1O KiHLSA PO3CIiIyBaHHS HE3pPO3yMiIO, IO
CHPUSJIO TAKOMY HETaTHBHOMY SIBHIILY, SIK BUOYX - JIOACHKHUI (akTop (1mo-
MUJIKU TIEPCOHAITY, MOPYUICHHS IHCTPYKIii), a00 TexXHiYHI NpUYUHM (I10-
PYLICHHS KPIIUIEHHS BaHTaXXy, 3HOIIEHICTh BarOHiB).
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Tinbku MOBHE 1 TOCKOHAIIC BUBYCHHS Ta aHATi3 IPUYHH [[LOTO PU3U-
Ky MOK€ JIaTH BIATIOBIZb HA JyXe CKJIAJHI MUTAHHSA - 1[0 CaME CTaJO IPH-
YHHOIO Mi€T TOJIi:

- TEXHIYHHUU CTaH BaroHis;

- HejlocTaTHs KBastidikais mepcoHany;

- HeMpaBUJIbHE MaPKyBaHHS;

- 30BHINTHI (paKTOpH (BaHAAII3M, TUBEPCil);

- mpupoHi paxkTopu (HEroAa Ta iHIIi).

Js mikBigamii HachiakiB Takoi aBapii oxpa3y Oyinu 3amydeHi (axis-
Il MPOTEXHIYHOI CITyKOM Ta (axiBi « YKP3aTi3HUID UTsI OOCTEKEHHS Mi-
ci Haa3BUYaiHOI momii (puc. 2). Sk 3’sACyBajoCch — HIXTO 3 IMacaXHpiB HE
moctpaxaas. Yepe3 BuOyx QaxiBiiMu OyJio 01pa3y MPOBEACHO BCi HEOO-
XiHI 3aX0u:

- 3yNUHIWIN PYX MOI3/iB HAa HeOe3MeuHI MiIsHIIL;

- OyJu BiT4eryIeHI HeOe3MeuHi BarOHH;

- Ha MOUIKOKEeHIN TUISHIN OyJa BiHOBJIEHA iHPPACTPYKTYpa;

- macaxupam OyJI0 HaJaHO TICUXOJIOTIUHY MiATPUMKY;

- TOYAaJ0Ch PO3CHiJyBaHHS BUIAJKYy MOPYIICHHS MPaBWI Oe3MeKu
NpPU TEePEeBE3CHHSX 3aI3HUYHUM TPAHCIIOPTOM BHOYXOHEOE3NEUHHX BaH-
TaxiB.

Puc. 2. Hacnigku netonamii 6oenpumacis

s miHIMIzaIil pU3HKIB M 9ac TPaHCIIOPTYBaHHS BUOyxoHeOe3Ie-
YHUX BAaHTAXIB 3aJli3HUYHUM TPAHCIOPTOM B YKpaiHi HE0OXimHO BIpoOBa-
IUTH KOMIUIEKC 3aXOJiB, SIKi OXOIUTIOIOTH ITiTOTOBKY, TPAHCIOPTYBaHHI,
KOHTPOJIb 1 pearyBaHHs Ha Ha/I3BUYalHIN cHTYyaii.
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Bu3HaunMo OCHOBHI 3aX0/1M MiHIMi3aMii pH3HKIB

- Po3po0Oka i moro/pkeHHsT MapIIpyTy Ta PEXXUM IIepEeBE3eHHs BUOY-
XOHeOe3MneyHuX BaHTaXiB opraHamMm HarionanpHoi mouminii Ta YkpTpaHc-
0e3IeKy 3 BpaxyBaHHS HEOE3MeUHHX JUITHOK PyXY.

- 3a0e3mnedyeHHs TEXHIYHOTO CTaHy 1 Oe3MeKn TPaHCIOPTHHUX 3aco0iB,
MIPOXOKEHHSA X OTJLNY TEPUTOPIAIbHUMH OpraHaMu MiHICTepCTBa BHYT-
PIIIHIX cIpaB AJIsl OTPUMaHHA JO3BOJIY JI0 IIEpPEeBE3CHHS.

- BukopucTanus cepTu()iKOBaHHX CIIEIlialli30BaHUX BaroHIB Ta KOH-
TeHHepiB, MPUCTOCOBAHMX /IS TIEPEBE3CHHSI BUOYXOHEOE3MEUHNX MaTepia-
miB (kmac 1 Ta migkimacu).

- OO0oB'sI3kOBE MapKyBaHHS BAaroHIB CIICHIAIEHAMH PO3ITi3HABAIb-
HUMH 3HaKaMH, JOTPUMAHHS MPABHJ BaHTAXKHOTO 1 TEXHOJIOTIYHOTO 0(op-
MJICHHS.

- INocriiiHU KOHTPOJIL | MOHITOPHHT CTaHY BaHTaXy Ta PyXy TpaH-
CIOPTHOTO 3aC00y B MPOLIEC] EPEBE3CHHS.

- BunineHHs cremiadbHUX, BiJOKPEMIICHHX Ta OXOPOHSIEMHUX 30H
(komiif) i TUMYAacOBOrO 30epiraHHs BaroHiB 3 HEOE3MEYHUMHU BaHTaXKaMHU
Ha CTaHIISX, MaliJaHYMKaX CTOSHKH YU JIETIO.

- OpraHizalis TATPAMKH PEXUMY pyXy 0e3 YXWIEHHS BiJ y3roiKe-
HOTO MapuipyTy, 0e3ne4Hoi MIBUAKOCTI i yMOB pyXy.

- 3a0e3meveHHs] HASBHOCTI NMEPBUHHUX 3ac00iB IOKEKOTACIHHS Ha
TPaHCMOPTHUX OJWHUIISIX (BOTHETaCHUKIB 1 T. 1.).

- IligrotoBka mepcoHaily, IPOBEACHHS HAaBYAHHSA 1 1HCTPYKTaXiB,
JOTpUMaHHS TIpaBWJI Oe3MeKH NPH TOBOHKEHHI 3 BHOYyXOHEOE3NMEYHHMHU
peuOBHHAMMU.

- BripoBakeHHS 3aX0iB MPOTHAIT pO3KpagaHHIO a0 37I0BXUBAHHIO
BUOYXOBUMH PEUYOBHHAMH, B TOMY YHCIi UYepe3 IMOCHICHHWH KOHTPONb i
OXOpPOHY.

[TepeBe3ennst BHOYXOHEOE3MEUHNX BaHTAXIB PEIIAMEHTYEThCS 3a-
KOHOJIaBCTBOM YKpaiHH Ta NpaBHJIaMHU NEpEBE3CHHs HEOE3IEYHUX BaHTA-
KIB 3aJII3HUYHKUM TpaHcopToM (Haka3z Mintpancy Ne 1430 Big 2008 poky).
[epeBe3eHHs 3MIHCHIOETHCS Ha OCHOBI JTO3BOJIB, Y3TOJDKCHUX 3 BIATIOBII-
HUMHU NPAaBOOXOPOHHUMH Ta KOHTPOJIIOIOUMMH OpraHaMu. BakiuBumu €
HOPMH IOJI0O MapKyBaHHs, TPAaHCIOPTYBaHHs, OE3NEKH pyXy, SIKi MaroTh
OyTH CyBOPO IOTPUMAaHI.

3axomu MOA0 MiHIMi3allil pU3UKIB MAlOTh BKJIFOUATH CYBOPE JOTPH-
MaHHS Y3TODKEHHX MapHIPYTiB i PEKUMIB IEpEBE3CHHS, MOCTIHHIA KOHT-
POJIb TEXHIYHOTO CTaHy TPAHCIIOPTHHUX 3ac00iB Ta BaHTaXiB, a TaKOX 3a-
CTOCYBaHHSI CyYacHHX 3ac00iB IIBHIKOI JIOKamizamii aBapii, sSK-OT KOMOi-
HOBAaHWX BaroHiB 3 OOJaJHAHHAM MJIS JKBifamii po3JMBIB HEOE3MEUHMX
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peuoBuH. BaknuBo Takox 3ampoBamutu cuctemu GPS, curnamizanii npu
BUTOKY PEYOBHH Ta aBTOMaTH4YHI BOTHEIaCHUKH Y TPAHCIIOPTHHUX 3aC00aXx.
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IMPOBJIEMHU JOCTABKH BAHTAXIB Y MIZDKMICBKOMY
CIIOJTYYEHHI ABTOMOBLJIBHUM TPAHCITIOPTOM B YKPATHI

Jyposa B.I.
Xapkiscokuti HayioOHATbHULL A8MOMOBITLHO-00POX*CHIl YHIgepcumem

ABTOMOOUTEHUI TPAHCTIOPT € OJHUM i3 KIIIOYOBUX €JICMEHTIB TpaHC-
MOPTHOT CHCTeMU YKpaiHM Ta BiAirpae MpoBiIHY poJib y 3a0e3MedeHHi MiXk-
MiCBKHX BaHTaXHHX nepeseseHb [1]. Momy npuramammi BHCOKa MOGiB-
HICTb, THYYKICTh MapIIpyTiB 1 MOMJIUBICTh ONEPaTHBHOI JOCTaBKH BaHTa-
KiB 0€3 OJJaTKOBUX MEPEeBaHTAXKEHb. 3a JaHuMu JlepaBHOI Ci1y:xOM cTa-
TUCTUKHU YKpaiHH, aBTOMOOLIbHI NEPEeBE3eHHs CTa0UILHO 3aiiMalOTh 3HAUHY
YaCTKy y 3arajpHiil CTPYKTypi BaHTa)XHHUX IIepeBe3eHb, X0ua B OCTaHHI pO-
KH 00CSTH BaHTaXXK0OO0ITY 3a3HANN ICTOTHUX 3MiH MiJ BIUINBOM BOEHHUX Mii,
pyHHYBaHHS TPaHCIIOPTHOI iHPPACTPYKTypu Ta TpaHchopMarii JoricTHd-
HHX TOTOKIB. [Tonmpyu cKkiamHi YMOBH, TPAHCIIOPT i JIOTICTHKA 3aJHILIAIOTHCS
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KPUTHUYHO Ba)KJIMBOIO CKJIaJJOBOIO €KOHOMIKH KpaiHM, 3a0e3Nedyouy 3Ha4H1
00Csry BHYTPILIHIX 1 30BHILIHIX IepeBe3eHb Ta (JOPMYIOYH HOBI JIOTICTHYHI
xopunopu [1].

[Micnst 2022 poky CTpyKTypa BaHTa)KHHX I€peBe3eHb B YKpaiHi 3a-
3HaNa CyTTEBUX 3MiH. YacTWHa TpaJuLifHUX JIOTICTUYHUX MapuIpyTiB Oyna
BTpadeHa abo cTajla eKOHOMIYHO Hee(pEeKTHBHOIO, III0 3yMOBHJIO MIEPEOPi€H-
TaIlil0 BAHTA)XHUX TOTOKIB Y HANPSAMKY 3aXiTHUX KOPIOHIB Ta KpaiH €Bpo-
nieiicekoro Coro3y. 3pocTaHHS 00CATIB aBTOMOOITBPHHUX IEePEeBE3CHb HA ITHX
HanpsMKax CyNpPOBOKY€ETHCS MiJBHIICHUM HAaBaHTAKCHHAM Ha JOPOXKHIO
Mepexy i mpukoproHHY iH(GpacTpykTypy [2]. BomHowac micns mouatky
mmpoxoMacmTabHoi arpecii pg mpotu Yikpainu Oyno 3ampoBaKEHO HOBI
MapiipyTtu, 30kpema Black Sea Corridor [3] Ta iHIIN ansTepHATHBHI KOPH-
JIOpH, Yepe3 siKi 3a BITHOCHO KOPOTKHI Mepion OyJ10 MepeBe3eHO 3HAYHI 00-
csaru BaHTaxiB. Ile mpuseno mo TpancdopMariii JOriCTUYHOT CTPYKTYPH Ta
YaCTKOBOTO IEPEPO3NOALTY BAHTAXKOIOTOKIB MIXK TPAIUIIITHUMHU i HOBUMH
MapIIpyTamH.

OpHI€I0 3 KIIFOYOBUX NPOOJIEeM MIKMICBKHX BaHT2XHUX NEPEBE3CHb
aBTOMOOIUJIBHUM TPAHCIIOPTOM € TIOIIKO/PKEHHS Ta PyHHYBaHHs TPaHCHOPT-
HOI IHPPACTPYKTYypH, YacTHHA SKOi mepeOyBae y HE3aJOBIIPHOMY TEXHIiU-
HOMY CTaHi, 0 3HWXKY€E IMBUAKICTH PyXy, MIIBHIIYE aBapiiHICTh Ta MPH3-
BOJIMTH JI0 3pOCTAHHSI eKCIUTyaTalliiHUX BUTPAT IEepPEBI3HUKIB.

Takok CyTTEBOIO MPOOIIEMOIO 3aJIMIIAETHCS HETOCKOHANICTh HOpMa-
TUBHO-IIPaBOBOI 0a3u y cepi aBTOMOOLIBHUX TIepeBe3eHb. YacTi 3MiHH pe-
T'YJSITOPHUX BHMOT, OCOOJIMBO B YMOBaX BOEHHOTO CTaHy, YCKIIAIHIOIOTh
JIOBTOCTPOKOBE IUIAHYBAaHHS MiSJIBHOCTI aBTOTPAHCIIOPTHHUX IIiAMIPHEMCTB.
OkpeMy CKJIaIHICTh CTAaHOBIISTh BUMOTH 10 OOPMIIEHHS J03BIIBHOT JOKY-
MeHTalii, CTpaxyBaHHS BaHTAXIB 1 TPaHCHIOPTHUX 3ac00iB, a TaKOX oOMe-
YKEHHSI I0JI0 PYXYy BEIMKOBAHTAKHOTO TPAHCIIOPTY.

Bucoxkuii piBeHb KOHKYypeHLIi Ha PUHKY aBTOIEpPEBE3E€Hb TAKOX He-
TaTHBHO BIUIMBAE Ha CTAaOLIBHICTE pOOOTH IepeBi3HUKIB. KOHKYpeHIis Mix
BEJIMKUMH KOMIIAHISIMH Ta MaJlAM{ IPUBATHUMH TEPEBI3HUKAaMH IPHU3BO-
JMTH JI0 JIEMITIHTY Tapu@iB, 0 3HIKYE PEHTAOCNbHICTh MepeBe3eHb. YU-
acTh y TEHJIEpax 4acTo CYNpPOBOKYETHCS KOPCTKUMU BUMOT'aMH /10 TEXHi-
YHOTO CTaHy aBTOIIapKy, AOCBiy poOoTH Ta (hiHAHCOBOI CIPOMOXKHOCTI, L0
oOMexye ToCcTyT Maoro Oi3HECYy 0 BEIHMKHX 3aMOBJIeHb. [lapanensHo Bia-
OyBa€eThCS 3pOCTaHHS JOPOXKHBOI TOpTiBmi 3 €C: 32 JAHUMHU €BPOIEHCHKOT
CTaTHUCTHKH, BAHTAXKHI OTOKK M Ykpainoto i €C 3pocau B 2024 pori [3].
Lle cTBOpIOE HONATKOBHIA MOMUT Ha MIKMICBKi aBTOIIEPEBE3CHHS Ta ITiIBH-
[Iy€ HaBaHTAXKCHHS Ha JIOTiICTUYHY iHQPACTPYKTYPY.

BammBor0 0COOMUBICTIO CydacHOTO TPAHCIOPTHOTO PHHKY € CIiBi-
CHYBaHHs Pa30BHMX 1 JOTOBIDHHX IlepeBe3eHb. Pa3oBi mepeBe3eHHs /103BO-

124

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



JSIFOTH OTIEPAaTHBHO pearyBaTH Ha MOTpeOH 3aMOBHMKIB, OHAK He 3abe3rie-
YyIOTh CTaOUILHOTO 3aBaHTaXXEHHs pyxoMmoro ckiany. JloroipHi mepee-
3€HHS, Y CBOIO Yepry, CTBOPIOIOTh YMOBH JUISl IJIaHYBaHHS, aJie MOTpe0yroTh
3HAYHUX OpraHi3aliiiHux 1 GiHAHCOBUX pPecypCiB.

[TpoBenenuii aHasi3 103BoJIsIE 3pOOUTH BUCHOBOK, 110 NMPOOJIEMH J10-
CTaBKM BaHTaXIB Yy MDKMICEKOMY CITOJYYCHHI aBTOMOOITBHHM TpPaHCIOP-
ToM B YKpaiHi MaloTh CHCTeMHMii XapakTep. IX BUpilmeHHsS moTpebye KOM-
TUIEKCHOTO IIXOMY, SKUU Tependavae IMPHCKOpEHe BITHOBICHHS Ta MOJACP-
HIi3aI[il0 JOPOKHBOI IHPPACTPYKTYpH, VAOCKOHAJCHHS HOPMATHBHO-
MIPaBOBOTO 3a0e3MEUCHHS, a TAKOXK BIIPOBA/KCHHS CyYacHUX HU(PPOBUX iH-
CTPYMEHTIB yIIpaBIiHHS JIOTICTHYHIMH TIporiecaMu. Peaizaris 3a3HaueHIX
3aXO0[liB CHPHUSITUME ITIJIBUILIEHHIO €(pEeKTHBHOCTI MIKMICHKHX NIEpEBE3EHb Ta
CTIMKOCTI TPaHCIIOPTHOI CHCTEMH YKpaiHU B LILIIOMY.
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BIOIMAJIMBA TA E-FUELS Y TPAHCHOPTI: MOXKJINBOCTI
JIEKAPBOHI3AIIIL TA PETIOHAJIBHI TEPCIIEKTUBU

Aymkin C.C.
Xapkiscokutl HayioHAbHUL ABMOMOOLIbHO-00POIICHIU YHIGepCUmen

CydJacHUI TPaHCIIOPTHUH CEKTOP € OJHUM i3 HAHOUIBIINX Kepeln
BHKHiB MAPHUKOBHX Ta3iB, IO 3yMOBJIOE HaraJbHy MoTpely B AekapOoHi-
3amii Ta Mepexoii Ha aJbTepHATHBHI BUOM MajiBa. Y KOHTEKCTI TII00aib-
HUX KJIIMaTHYHUX 3000B’s3aHb, 30KpeMa €BpPOMEHCHKOTO 3€IEHOTO KypCy
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ta inimiatuBu «Fit for 55», ocobnuBa yBara mpuuiuIseThcst OiomaauBaM Ta
CHUHTETUYHUM BYTIIeBOJIHIM — e-fuels (enexTpoHHMM namuBam). Lli TexHo-
JIOTii pO3MIIAAAIOTCA SIK KJIFOUOBHI IHCTPYMEHT /sl 3HH)KEHHS BYTJICIIEBO-
TO CIijy, 0cOOJIMBO Y THX CErMEHTax TPaHCIIOPTY, Je IpsMa eyeKTpHudika-
Iisl € TEXHIYHO a00 EKOHOMIYHO HEIOIULIHHOIO (aBiallisi, MOPCHKUI Ta Bax-
KA BaHTaXHHUN TpaHcropT) [1, 2].

E-fuels mamexxats mo kareropii Power-to-X (PtX) i BupoOmsroTbes
IIJSIXOM XIMIYHOTO MO€IHAHHS BOJHIO, OTPUMAHOTO 32 JOTMOMOTOIO EIICKT-
podi3y 3 BiIHOBIIOBAaHUX JDKepel eHeprii, Ta miokcumy Byrieio (COy), 3a-
XOIuIeHoTro 3 arMocdepu abo mpomwuciaoBux BukUAiB [3]. Kinmnesuit mpo-
IYKT — CHHTeTHYHHUNA 1n3eib, OeH3uH abo aBiara3 (e-kerosene) — € ximMiuHO
IIEHTHYHUM TpaJuLlifHOMYy nanuBy HadroBoro moxomkeHHs. Lle 3abesme-
4ye IXHIO OBHY CyMicHIcTh (IpuHIMN «drop-in») i3 icHyto4oto iHdpacTpy-
KTYpOIO 30epiraHHs Ta po3noAily, a TaKOX 3 yCiMa THIIaMH JBUT'YHIB BHYT-
pilHBOTO 3ropsiHHA 0Oe3 HeoOXimHocTi ixHBOI MoaepHizawii. biomamusa
(Tepuroro, Apyroro Ta TPETHOrO IOKOJNIHB), CBOEIO YEProl0, OTPUMYIOTH 13
O6ioMacH, 1 BOHH TaKOX € BOXKJIMBHM CJICMCHTOM CHEPTETHYHOTO TEPEXO.Y,
X04Ya 4acTO MalOTh OOMEXEHHsS 4epe3 BIUIMB Ha 3€MJICKOPHCTYBaHHS abo
IIPOJIOBOJIYY OE3TIeKy.

3a manmmu 3Bity Deployment Barriers and Policy Recommendations
(IEA Bioenergy & AMF TCP), nist mupokoro BIpOBaKEHHS albTepHATH-
BHUX TPAaHCHOPTHHX HaJIMB, BKIIOYHO i3 OioMaJMBaMu Ta CHHTETHYHUMH -
fuels, HEOOXiqHO TOAOJIATH 3HAYHI IMOJITHYHI, PUHKOBI Ta TEXHOJOTIUHI
Oap’epu. ABTOpaMH BiJI3HAYCHO, 1[0 BIJICYTHICTh CTA01ILHOIO MOJITHYHOTO
CepeNlOBHINA, HEJIOCKOHAII MEXaHI3MHU LIHOYTBOPEHHS BYIJICL0, HU3bKHUI
piBeHb (hiHAHCYBaHHS Ta HEPO3BHHEHA 1H(PPACTPYKTYpa CYTTEBO YIOBIJIb-
HIOIOTh KOMEpLiami3alilo UX BHIIB NajuBa. 3BIT PEKOMEH/y€ BCTaHOB-
JICHHSI YITKUX HAL[lOHAJIBHHUX LUIEH I0JJ0 YaCTKW BiJHOBIJIIOBAHHMX MAaJIHB,
3arpoBaKeHHAS (DIHAHCOBUX CTHUMYJIIB, MIATPUMKY JOCIiIKEHb i pO3pOOOK,
a TAKOX YCYHEHHS PEryJIITOpHHX Oap’epiB, MO0 CTBOPUTH CIPUSATIMBHN
PHHOK IISl €KOJIOTIYHO YUCTUX PIllleHb y TPAHCIIOPTHOMY CeKTopi [4].

l'onoBHa nepesara e-fuels mossrae y iXHi NOTEHIIHHIN BYTIICIICBI
HEHTpaNBHOCTI 32 XKUTTEBUM HUKIOM («well-to-wheel»), ockimbku Kiib-
kicte CO», BUKHHYTOTO TIPH iX cramoBaHHi, JopiBHIOE KigbkocTi CO,, BH-
KOPHCTAHOTO JIjIs IXHOTO BHPOOHMIITBA. Ha BimMiHY BiJ TpaauIiiHOTO K-
3€JIbHOTO TAJINBa, SIKE BUBUIBHSIE B aTMOC(epy 3aKOHCEpBOBAaHUI BYTIJIElb,
CUHTETHUYHI MaJIMBa JIMIIE PEIHUPKYIO0TH foro. Kpim Toro, 3aBisiku BHCO-
Kiii yuctoTi, e-fuels 3a3BuYaii MarOTh HIDKYI BUKUAM TBEPAUX YACTHHOK
(PM), okcuniB cipku (SOx) Ta, npu ontumizauii npouecy, OKCHIIB a3oTy
(NOx) mig yac crniatoBaHHs y MOPIBHSHHI 3 BUKOIIHUM JH3ejeM. Bractuso-
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CTI MajMBa, IO BIUIMBAIOTH Ha Oe3IeKy pyXy Ta JOBIOBIYHICTH JABHIYHA,
YaCTO TAaKOXK € MOKPAICHUMHU.

€Bponelicbknii Coro3 y pamkax nakery Fit for 55 Bu3HaumB xopcTKi
LTI I0/I0 3HMKCHHS BUKUJIIB, SIKi BKJIFOYAIOTh 0OOB'SI3KOBE BUKOPUCTAHHS
anprepHatiBHuX nanuB. [upexktusa RED III (Renewable Energy Directive)
BCTAQHOBJIFOE OOOB'SI3KOBI YACTKH BiJHOBJIIOBAaHWUX TaJUB (BKIIOYHO 3 €-
fuels) y Tpancmopti, a Permament ReFuelEU Aviation ta FuelEU Maritime
3000B’S3yI0Th TOCTAaYaJIFHUKIB TaJBa IOCTYIIOBO HAPOIIYBAaTH YacTKY
crifikoro asiamiitHoro mammBa (SAF), 3HauHa yacTWHa SKOTO MOXe OyTh
MIOKpHUTa 32 paxyHOK e-kerosene. Lle cTBOpIOE MOTYKHUM PHUHKOBHUI MOTIHAT
Ta CTUMYJIIO€ 1HBECTHIi Y BHPOOHMUI MOTYKHOCTI. 3 €KOHOMIYHOI TOYKH
30py, 3acTocyBaHHs e-fuels € exemeHTOM cTparerii eHepro3oepexeHHs Ta
CTaJIOT0 MEHE/HKMEHTY Ha TPaHCHopTi [5].

Jns Ykpainy, 3 ii 3HAYHUM MOTCHINAJIOM BiJIHOBIIIOBAaHUX JKEPEI
eHeprii (BITpoBa Ta COHSYHA eHepreTHKa), BUpoOHHLTBO e-fuels Moxe cra-
TH KJIFOYOBUM €JIEMEHTOM HE JIMIIE JeKapOoHi3allii, a i miABHUIICHHS CHEP-
reTHYHOI Oe3leku Ta iHTerpauii 10 €BpONEeHChKUX E€HEPreTHYHUX PHHKIB.
HasiBHICTD BEIMKHX NMPOMMCIIOBHX 00 €KTIB, 3JaTHUX 3a0€3IICUUTH 3aXOIl-
nerHst CO; (1ieMeHTHI 3aBOJIM, METANypriifHi KOMOIHATH), Ta PO3BUHEHA Ta-
30Ba iH(paACTpyKTypa CTBOPIOIOTH IEPEIYMOBH IS peaiizallii MpoeKTiB
Power-to-Liquids [6]. Takum gmHOM 3actocyBaHHs e-fuels B YkpaiHi mo-
3BOJIUTH: TO-Tiepie, 30epertn Ta e(heKTUBHO BUKOPHCTOBYBATH iCHYIOUWH
aBTonapk i3 /IB3; mo-zapyre, no3uiioHyBaTu KpaiHy SK HOTCHIIHHOTO eKc-
MopTepa eKOJIOTIYHO YUCTOrO IajMBa Ul €BPONEHCHKUX mapTHepiB. Kiro-
YOBUMH 3aBJaHHSIMH 3JIMINAIOTHCS 3aJy4CHHsS 1HBECTHLIHM, rapMoHi3amis
3aKOHOJIAaBCTBA 3 AupeKkTHBaMu €C Ta pO3BUTOK TEXHOJIOTIH YJIOBIIOBAHHS
BYIJIELIIO.
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3EJIEHA JIOTICTHUKA SAIK IHCTPYMEHT NIJIBUIIIEHHS
E®EKTUBHOCTI ATPOBIBHECY

€Emnidanona O.B., baiinauenko C.O.
Cxionoykpaincokuil HayioHanbHuill yHieepcumem imeHi Borooumupa Jana

VY cydacHOMY I00ai30BaHOMY CBITI JIOTICTHKA € KPOBOHOCHOKO CH-
CTEMOIO EKOHOMIKH, 3a0€3MeUYI0YH pyX TOBapiB, CHPOBHHU Ta mociyr. Of-
Hak iHTeHCcH(IKalisl JOTICTUYHUX IPOIECIB MpU3BeNa 10 3HAYHOTO ITOCH-
JICHHSI HeTATHBHOTO BIUTMBY HA HABKOJIMIIHE CEPEIOBHINE. TpaHCIOpT, M0
BHKOPHCTOBY€E TPAUIiifHI BUIH IMMAIHBA, € OJHAM 3 TOJOBHHX JDKEpPEN 3a-
OpymHeHHs1 atMocepH, yMy Ta BUKHAIB MapHUKOBHX rasziB. Kpim Toro,
MacoOBe CIOXXHBAaHHS T€HEPY€E KOJOCANBHI 00CITH BIAXOIIB, IPOOIEMY SIKIX
HE 3aBXKIU BUPIMIYIOTh €EKTHBHO. Y BIIIIOBiAb HA Ii BUKIHKHA BUHUKIA Ta
HaOyBae Bce OUTBIIOI AKTyalbHOCTI KOHIICMINS EKOJOTiYHOi JIOTiCTHUKH
(Green Logistics). Lle inTerpoBannii miaxin, cpsMOBaHHNA Ha MiHIMIi3aIliio
€KOJIOriyHOro "ciiny" BCIX JIOTICTHYHMX OINEpaliil Npu OJHOYACHOMY ITijI-
TPUMaHHI X €eKOHOMIYHOT e()EKTHBHOCTI.

AKTyaJbHICTh TEMH 3yMOBJICHA 3arOCTPCHHSM EKOJIOTIYHHX IIPO-
0J1eM, 3pOCTaHHSIM BUMOT CIIOXKHBauiB /10 "3eneHuX" MPOAYKTiB, MOCHJICH-
HSM €KOJIOTIYHOI'O 3aKOHOJABCTBAa T4 CKOHOMIYHOI JONUIBHICTIO CHEPro-
OIIAJHUX PIlICHb.

3eneHa JOTiCTHKA — ¢ KOHIIEMINisI OpraHi3amii JOTiCTUIHUX IMPOIe-
CiB i3 MiHIMaJBHMM HEraTHBHMM BIUIMBOM Ha JOBKiLIA. Ii romoBHa meTa —
MTOEHATH EKOHOMIYHY €()CKTHBHICTh 13 €KOJOTIYHOIO BiAMOBINANBHICTIO. B
arpo0i3Heci 3ereHa JIOTICTHKA O3Ha4yae: e()eKTHBHE BUKOPHCTAHHS Pecyp-
CiB, 3MCHIIICHHS BUKHUJIB, CKOJIOTIYHI TEPEBE3CHHS Ta CTAIUH PO3BUTOK
CUIBCHKHX TEPUTOPIH.

Iini 3enmeHoi MOTicTHKHM B arpo6i3Heci MOIUISIFOTHCS Ha €KOJIOTidHI,
€KOHOMIiYHI Ta COLiaIbHI.
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Exosoriuni mini:

- 3MEHIIEHHs HEraTMBHOIO BIUIMBY Ha JOBKULIA (CKOPOYEHHS BHKHIIIB
CO2, 3a0pyTHEHHSI OBITPsl, IPYHTIB 1 BOJHUX pecypciB);

- paiioHaJibHE BHMKOPHCTaHHS NPHPOJHUX pecypciB (€KOHOMis majuBa,
eHeprii, B Ta MaTepiajiiB y JOTICTHYHUX IpOLEecax);

- MiHIMi3aIis BiIXOMIB i BTpAT MPOIYKMii (3MEHIICHHS TICYBaHHS CLIbCh-
KOTOCTIOapChKOi MPOMYyKIIii iy yac 30epiranfs i TpaHCTIOPTYBaHHS);

- BIIPOBAaKEHHS CKOJIOTIYHO OE3MEeYHHX MaKyBaJbHHUX PilleHb (BHKOPHC-
TaHHS 6i0po3KIIagHOI, OaraTopa3oBoi abo mepepoOHOi Tapn).

ExonomiuHi 1imi:

- oNTHMI3alis JIOTICTUYHUX BHUTpPAT (3HIDKCHHS BHTPAT HA TPAHCIIOPTY-
BaHHs1, 30epiraHHs Ta yrpaBiIiHHS 3aracamMmu);

- MiABHIICHHS €()EeKTUBHOCTI JIOTICTHYHHUX JIAHIFOTIB (CKOPOYCHHS Yacy
JIOCTaBKH Ta 3MEHIIICHHS HETPOAYKTHBHUX ONepaliii);

- 3MiIHEHHS KOHKYPEHTOCIPOMOKHOCTI arpo0Oi3Hecy ((popMyBaHHS €KO-
JIOTIYHOTO IMIJKY Ta TOCTYI JI0 «3€JIEHUX» PUHKIB).

CouianbHi miii:

- MiIBUIICHHS PiBHS €KOJOTIYHOI BiAIOBIAaIBHOCTI Oi3HECY (IOTpIMAaHHS
MIPHUHITUITIB CTAIOT0 po3BUTKY Ta ESG);

- TIOJNIIMMICHHS YMOB Tpari Ta Oe3neKu (BUKOPHCTaHHS CY9aCHHX €KOJIO-
TIYHUX TEXHOJIOTIH 1 TEXHIKH);

- 3abe3nedeHHs MPOoI0BOIILUO] Oe3nekn (4epe3 CKOpOUYCHHS BTpaT Mpoy-
KiIii Ta cTabibHICTh OCTAYaHb).

TakuM YMHOM CTPATETIYHOIO € LiJdh (OPMYBAHHS CTAJIHMX arpoJioric-
TUYHUX CHUCTEM, SIKi 3a0e31meqytoTs OanaHc MK eKOHOMIYHOIO HOIUIBHICTIO,
€KOJIOTIYHOIO 0€3IEKO0I0 Ta COI[iaTbHUM PO3BUTKOM.

JlocsarHeHHS 1€l cTpaTeriyHoi il 3eIeHoi JIOTICTUKH B arpobi3Heci
MOXKITHBE Y€pe3 KOMIUIEKC B3a€MOIIOB’ SI3aHUX 3aXO/IiB.

1. OnTumizalis TOTICTHYHUX TPOLECIB:

- BIPOBAPKEHHS MapUIPYTHOI ONTHMI3allil Iyl CKOPOUYEHHs NpoOiry Ta
BUTpAT IaJINBa;

- BUKOPHCTaHHS HUQPPOBHX cUCTeM YympasiiHHs sorictukoo (TMS,
WMS, GPS-moHiTOpHHT);

- y3roJuKeHHs rpadikiB moctayaHHs, 30epiranHs Ta 30yTy.

2. Exomori3ariist TpaHCHIOPTY 1 CKIaIChKOI iHQPACTPYKTYpH:

- 3aCTOCYBaHHS €Heproe()eKTUBHOTO TPAaHCIOPTY, OiomannBa, eneKTpo-
TEXHIKH;

- MOAEpHi3amig CKIaniB (€HepPTrooUIagHEe OCBITICHHS, TETUTOi130JIIis,
BiTHOBJIIOBaHA CHEPTif);

- 3MEHIICHHS XOJIOCTHX ITEPEBE3CHb.

3. YpaBiiHHsS pecypcaMu Ta BiZIXOJaMu:
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- CKOpOYEHHs BTpaT NPOJYKLIl Ha BCIX eTarax JIOTICTUYHOTO JIAHIII0Ta;
- BIpOBaJpKEHHs reverse logistics (MoBepHEHHS TapH, epepodKa BiIxo-
TB);
- BUKOpHCTaHHS 0araTopa3oBoi Ta €KOJOTTYHOT YIIaKOBKH.
4. BukopucTaHHs IHHOBAMLIH 1 HUPPOBUX TEXHOJIOTIH
- 3acrocyBaHHA Big Data Ta mporHosyBaHHS NONUTY ISl 3MCHIICHHS
HaUIMIIKOBHX 3aI1aciB;
- aBTOMATH3AIlisl CKJIQJICHKHUX OMeparliii;
- BukopuctaHHsg [0T 1 KOHTPOIIO YMOB 30epiraHHs arponpoayKILii.
5. IacTutymiitHa Ta HOPMAaTHBHA I ITPUMKA
- nmorpmmMaHHs ekoiyoriuHmx cramaprie (ISO 14001, GlobalG.A.P.,
ESG);
- CTHMYJIIOBaHHS «3€JICHUX» IHBECTHUIIN 1 JepikaBHA MIITPUMKa;
- PO3BUTOK JIep>KaBHO-IIPUBATHOTO MAPTHEPCTBA.
6. [TixBuIIEHHS €KOJIOTIYHOT KYJIBTYPH Ta YIPaBIiHCHKOI KOMIIETEH-
THOCTI
- HaBYaHHS MEPCOHAILY NPUHIHUIIAM 3€JICHOT JIOTiCTHKH;
- (QopMmyBaHHS €KOJIOTIYHOI Bi/IMOBIANEHOCTI KEPiBHUIITBA,
- inrrerpamis exonorivaux KPI y cuctemy ympaBiiHHS.
ITepeBaru BpoBaKEHHS “‘3€JI€HOI” JIOTICTUKU B arpo0i3Heci HACTY-

- 3MEHIICHHS BUTpAT Ha NaJMBO i €HEpriio;

- TIOJIIIIEHHS pemyTauii kommadii (“exo-OpeHn’);

- JIOCTYTI 10 MDKHAPOJIHUX PUHKIB, /Ie AiI0Th €KO-CTaHIapTH;

- BUKOHAHHS BUMOT €KOJIOTTYHOI'O 3aKOHO/IaBCTBA,;

- TIJABUIIEHHS JOBIpH CTIOKUBAYIB;

- CTHMYJI JI0 iHHOBAIIi}.

AJe iICHYIOTB 1 0COOJIMBOCTI ““3€JIeHOi” JIOTICTHKH B arpodi3Heci:

- BHUCOKa 3aJIeXKHICTh BiJl IPUPOIHUX YMOB (IPYHT, BOJa, KJIiMar);

- BeNMKHUit o0csr 0i0BiIXOIB, SKI MOXKHA ITEpepOOIISATH;

- MOJKJIMBICT BUKOPHMCTaHHS BiJHOBIIIOBAaHMX JKepeln eHeprii (Gioras,
COHIIE);

- HEOOXINHICTh €KO-yNpaBJiHHSA TPAHCIIOPTYBaHHSAM 1 30epiraHHsIM
MIPOJIYKTiB;

- OpI€EHTAIlis Ha CTAIMHA PO3BUTOK CUTLCHKHUX TEPUTOPIH.

BucHoBok: “3eneHa ioricTika” — [1e CTpaTeriyHUN HampsM Maioy-
THBOTO arpoOi3Hecy. BoHa moenHye: eKOHOMiIYHY BUTOAY (3MEHIICHHS BH-
Tpar), eKOJIOTiYHy Oe3IeKy (3aXUCT JOBKIJUIA), COIialIbHY BiAIOBiJaIBHICTD
(cTanmit po3BUTOK TPOMA).
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PU3UKH Y JJOTICTHUII ATPOBIBHECY TA METOJIM iX
MIHIMI3 AL

€niganora O.B., Immenko B.K.
Cxionoykpaincokuil HayioHanbrull yHieepcumem imeHi Bonooumupa Jans

VY cydacHEX yMoOBax rio0aii3amii, HiIBHIIEHOI HEBU3HAYECHOCTI Ta
CKJIATHOCT] JIOTICTHYHHX JIAHIIOTIB YIIPABIiHHS PU3UKAMH CTaJO HEBiX'€M-
HOIO Ta KPUTUYHO BAXIIMBOIO CKJIAZIOBOIO €()EKTUBHOTO MEHEKMEHTY. Jlo-
TICTHYHI CHCTEMH CHOTOIHI € BHUCOKOBPA3IMBHMH JO BEITUKO{ KUTBKOCTI
30ypeHb — BiJ TEXHOJOTIYHHUX 3001B 0 TEOMONITHYHUX KOH(QIIKTIB i MaH-
nmemiit. Peamizarisi OyIp-IKOTO JIOTICTHYHOTO PH3UKY MOXE MPHU3BECTH 0
cepHo3HKUX HACHiAKIB: (iHAHCOBHUX BTpAT, MOPYIIEHHS Oe3rnepebiiHOCTi mo-
CTa4yaHb, BTPATH pemyTauii Ta KilieHTiB. TOMy BUSBIICHHS, OL[IHKA Ta MiHi-
Mi3allisg JOTiCTUYHHUX PU3HKIB € HE TIPOCTO (PYHKIIIE€I0 CTpaxyBaHHsI, a CTpa-
TETiYHUM 3aBJaHHSIM, CIPSIMOBAaHUM Ha 3a0e3IeueHHs CTIHKOCTI, HaJiiHOC-
Ti Ta KOHKYPEHTOCIIPOMOXKHOCTI Oi3Hecy.

JloricTka € KITFOYOBOIO JIAHKOIO arpoOi3Hecy, mo 3abe3meuye 0e3-
NIepepBHUN PyX CHPOBMHHM, NPOJYKIII Ta pecypciB. Ajle BUCOKA 3aJICKHICTh
arpapHOro CEKTOpYy BiJl CE30HHOCTI, IPUPOAHNX YMOB Ta IHPPACTPYKTYpH
iABHIIY€ PIBEHb JOTICTHIHUX PU3UKIB.

OCHOBHMMH BUIaMH PHU3UKIB Y JIOTICTHIII arpo0i3Hecy e:

- TPUPOTHO-KIIMATHYHI PU3HWKH: HECIPHUATIHNBI MOTOJHI YMOBH, CTH-
XiliH1 NHxa, M0 yCKJIATHIOIOTh TPAHCTIOPTYBaHHS Ta 30epiranHs mpo-
TTYKITiT;
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- iH(pacTpyKTypHI PHU3UKHU: 3HOLIECHICTH AOPIr, HEcTada eJIEeBaTOPHHUX
MOTYXHOCTEH, 0OMEXXEHHH JTOCTYI JIO TIOPTIB 1 3aJIi3HUIL;

- TPaHCHOPTHI PU3UKHU: 3aTPUMKH JIOCTaBKH, IOJOMKH TpPAHCIIOPTY,
3pOCTaHHS BapTOCTI IIEpEBE3EHb;

- PWHKOBI PM3HMKH: KOJIMBaHHS LIiH Ha MajibHe, Tapu(H Ha EepPEeBE3CHHS,
HECTaOUIBHICTP MOTINTY;

- oprani3amiifHi pH3UKH: IOMWJIKH B TUIAHYBaHHI, HecTadya KBari(ikoBa-
HOTO TIepCOoHaIy, cabka KOOpAMHAIlS YYaCHHKIB JAHIIOTa OCTadyaH-
HS;

- TIPaBOBi Ta PETyJIATOPHI PU3WKH: 3MIHH B 3aKOHOJABCTBI, MHUTHI 00-
Me)KeHHSI, cepTudikariitai BUMOTH.

Hacninku noricTHYHUX PHU3MKIB Uit arpoOi3Hecy NpPU3BOIATH 10
30UIBIICHHST BUTpPAT Ta 3HWKEHHS MPUOYTKOBOCTI MiJNPHEMCTB; BTpPaTh
SIKOCTI Ta 00CSTIB CUTLCHKOTOCIIOAAPCHKOT poaykuii; [lopymieHHst cTpokiB
MOCTa4YaHHsI Ta 3HW)KEHHSI KOHKYPEHTOCIIPOMOYKHOCT] Ha PUHKY.

VYrpapniHHS JIOTICTHYHUMH PH3MKaMH — 1€ CHCTEMHHH IIpoIiec,
SKMH BKJItOYae X izeHTudikaliro, aHais, IulaHyBaHHS 3aX0/iB pearyBaHHs
Ta MOHITOPHHT. YCi METOAM MiHiMi3alii MOKHA YMOBHO TOIUTUTH Ha IBI
BEJIMKI TPYNHU: NMPOAKTUBHI (3armo0iraHHsA) Ta peakTUBHI (3MEHIICHHS Hac-
JKIB).

OCHOBHUMHY METOIaMH YTIPABIIiHHS PH3UKaMH B arpo0di3Heci €:

- nmuBepcudiKaIisd KaHaJiB MOCTa4aHHS 1 30yTy UL 3MCHIICHHS 3aJIekK-
HOCTI BiJl OTHOTO MapuIpyTy abo HepeBi3HUKA;

- 1HBeCTYBaHHsI B JIOTiCTHUYHY iHQPACTPYKTypy: CyJacHi CKJIajaH, eleBa-
TOPH, XOJOAMIbHI KOMILIEKCH;

- BHUKOpHCTaHHA IHu(poBux TexHoyoriii: GPS-moHiTOpHHT, cucTeMu
yOpaBIiHHA JaHIForaMu nocradanus (SCM), MporHo3yBaHHS HOMHUTY .

- CTpaxyBaHHS JIOTICTUYHUX PU3HKIB i BAHTAXIB,

- TOKpalleHHs IUIaHyBaHHS Ta KOOPJMHALI] MIX yCiMa y4aCHUKaMH JIO-
TiICTHYHOTO JIAHIIIOTa;

- migBUIIEHHS KBamiikalili mepcoHaly Ta BIPOBAUKEHHS CTaHIApTIB
AKOCTI i Oe3MeKH.

B VkpaiHi npakTHYHUMH NPUKIAJAMH YIPABIIHHS PU3UKAMH B ar-
pobi3Heci, 3 ypaxyBaHHSIM pealbHUX YMOB (KiiMar, BiliHa, pUHKH, JIOTiCTH-
ka) (Tabm. 1).

TakuM YHMHOM JIOTICTUYHI PU3HKH € HEBiJ'€EMHOIO CKJIaJIOBOIO arpo-
Oi3Hecy Ta MOTPeOYIOTh CHCTEMHOTO YIpaBliHHSA. KOMIUIEKCHE IMO€THAHHS
OpraHi3alifHNX, TEXHOJOTIYHUX 1 (hiIHAHCOBHX METOIIB JO3BOJIIE CYTTEBO
3HU3UTHU iX HeraTuBHHUHN BIUIMB. EeKTHBHE ynpaBIliHHS JIOTICTHYHIMHA PH-
3WKaMH CTIpHsi€ CTa0IBHOCTI Ta CTAIOMY PO3BUTKY arpapHUX ITiIIPHUEMCTB.
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Tabmuws 1

[IpakTHyHI NPUKIaAM YOPaBIiHHS pU3MKaMH B arpobi3Heci Ykpainu

Kareropist pu- | OcHOBHI pu3u- IncTpymentu yn- IMpakTiuni
3UKY K1 paBJiHHS MPUKJIAIN
KnimaTtuyni Iocyxa, 3amo- | [luBepcudikanis BupomyBanus
Ta MPUPOJHI pO3KH,  Tpaj, | KyJbTyp, 3pOLICHHS, | COPTO 1 HYTY B
MIOBEHi arpocTpaxyBaHHs MiBAGHHUX pe-
rioHax; Kparie-
JBHE 3pOILEH-
Hi;  CTpaxy-
BaHHS BPOXKaI0
PunkoBi  Ta | KomuBanus ®opBapani koHTpa- | KoHTpaktn 3
IIHOBI I[iH, BAJIIOTHI | KTH, BaJIOTHA JINBE- | TpEHIEpaMH;
PHU3HKH pcudikamis, mepe- | OyIiBHHUIITBO
poOka ONIMHMIL  Ta
eJeBaTopiB

JloricTruni

biokana mop-
TiB, pyiHHYyBaH-

AJNbTEpHAaTHBHA JIO-
rictuka,  Koomepa-

Excnopt uepes
HyHaii; crinb-

HS NUIAXIB s, JOKalbHI CKJa- | Ha opeHza
hivzt CKJIaJIiB; aBTO-
MOOLTBHI  Ma-
pupytu g0 €C

BiiicbkoBi Ta | Okymamisi, wmi- | ['eonuBepcudikaiis, | 3eMenbsHUR
TTOJTI THIHI HyBaHH], He- | aBTOMaTH3alis, po- | OaHK y Kijlb-
cTada Tepco- | 3MiHyBaHHSI KOX 00NacTsX;
HaITy BHKOPHCTAHHS
GPS Ta aBTO-

MIOTIB

®inancosi Hecraua xami- | depxxnporpamu, xo- | Kpemqutn  «5—
Tally, KpeOWTHI | HTpakTHe Bupomy- | 7-9%»; aBaH-
pU3UKU BaHHs, (QIHIUIAHY- | COBI  IUIATEXI
BaHHS BiJl MOKYIIIiB
OneparriiiHi Iomomku Tex- | JlismHr TexHiku, ar- | JIpoHu IS
Ta TEXHOJIOTI- | HIKM, XBOpOOM | poMoHiTOpuHT, [IPM | KoHTpOMIO mO-
YHi pOoCIHH CIBIB;  JI3WHT

TPaKTOPiB
PerynstopHi 3mian 3akoHo- | Ceprudikaris, GlobalG.A.P.,
Ta pernyTamii- | JaBcTBa, BUMO- | ESG-mpakTuku, Organic; eko-
Hi ru €C MIPO30Pi TOTOBOPH JIOTIYHI  TIpO-

rpaMu
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AHAJII3 MOXKJIMBOCTI BUKOPUCTAHHS
CTPYMOIIPUMMAYIB HA PYXOMOMY CKJIAJI

Kinuun 10.'cr.rp. 3TBT-21, Cryp3a C.2 cr.rp. [IM-2412,
Bat6'ax M.!, Henysxa JI.2
!Hayionanvnuii ynieepcumem Jlveiecoka nonimexuixa
2Ypainucokutl depacagnuii yHigepcumem HayKu i mexHono2ii

CyuacHa TPaHCIIOPTHA Tally3b PO3BHMBAETHCS BIINOBIIHO 10 BUMOT
Ii/IBUILICHHS Oe3MeKU NepeBe3eHb [ 1], 3MeHIIeHHsT HeraTUBHOTO BIUIMBY Ha
JOBKULTS [2], pallioHATLHOTO BUKOPUCTAHHS MaTepialibHUX pecypciB [3, 4]
Ta 3pOCTaHHS €HEProeEKTUBHOCTI TATOBOTO PYXOMOTO CKiIany [5, 6].

OmHUM 13 KITIOYOBHX HANPSIMIB TPAHCIIOPTHOT CTpATEril KOXKHOI po3-
BHHYTOI JIepKaBH € MOETAITHA Bi]MOBA BiJl EHEPTOMICTKOT TEXHIKHU 3 BYyTJIe-
BOJHEBUMH BHUKHIAMH Ta BIIPOBADKCHHS EKOJIOTIYHO OC3NEYHHX ENEeKTPH-
(hiKOBaHHUX TPAHCTIOPTHUX CHUCTEM.

[HKOMIN 3ycTpiYaloThCS BapiaHTH TPAHCIOPTHHX 3acoOiB, sIKi BUMa-
raloTh BUKOPHUCTAHHS PI3HOMAaHITHUX CHUCTEM 3a0e3NEeUeHHs! EHEpri€ro CH-
JIOBOTO 00JIaJHAHHSI, 1110 IPU3BOJUTH 10 BUKOPUCTAHHS Ha TOMY K TpaHC-
MIOPTHOMY 3ac001 IEeKUIbKOX BUJIIB KOHTAKTHUX aIapariB, sKi B 3arajibHOMY
NPUIHATO Ha3MBATH CTPYMONPUHMaYaMH.

Binpuricte cTpyMornpuiiMadiB MaroTh KOHTaKTHI €JIEMEHTH, SIKi J10-
3BOJIIIOTH NOAABATH €JIEKTPHYHY €HEprilo IO CHIJIOBOI eNIEKTPUYHOI CXeMH
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4yepe3 KOB3HUI KOHTAKT, SIKUI TIOBUHCH BUTPUMYBATU Pi3HI HABAHTAXKCHHS
i 9ac pyxy: Bill il CHJIHM €JICKTPUIHOTO CTPYMY; HATHCKAHHS NPy KAHHIX
KOHCTPYKTUBHHUX CJIEMCHTIB Ta MepeAayi MbOr0 HATHCKY 10 KOHTAKTHOTO
IIPOTY; acpOAMHAMIYHUX HABAHTAXKCHB SK HA BIIKPUTOMY MPOCTOPIi, TaK i B
00MEKEeHOMY IpOCTOpl TYHENiB, YW IHIIMX IITYYHHX CIOPYJ, & TaKOX
BIUTUB MIBUAKICHOTO PEXXUMY Ha CTAOUIbHICTh KOHTAKTHOTO 3'€THAHHSI.

Tomy, BpaxoByIOUHM OCOOJMBOCTI POOOTH TPAHCHIOPTHOTO 3aco0y
BIIMOBIAHO IO BWINE3a3HAYCHUX YMOB, MOTPIOHO Ie HA CTajii MPOEKTY-
BaHHA Ta KOHCTPYIOBAaHHS IMepea0aYnTH MOXKIHUBICTh Oe3nepebiiiHoi pobo-
TH CTPYMOIIPHIMaYiB, 10 OyJle rapaHTyBaTH CTaOUIbHICTH B poOOTI TpaHC-
MTOPTHOTO 3ac00y.

[IpukiagoM BUKOPUCTAHHS PI3HOTO THITy KOHTAKTHUX CTPYMOTIPHIi-
MauiB € MacaKUPCHKUHN ENEKTPOBO3, 0 BUKOPUCTOBYETHCS HA MIBUAKICHUX
MaricTpajsix, kit 300paxeHo Ha puc. 1.

-, ; - E d, ¥
Puc. 1. BukopucTtanHs cTpyMONPHHMAaYiB Pi3HUX THITIB HA €EKTPUIHUX
JIOKOMOTHBaX

BpaxoByioun BeJMKY MIBUJAKICTH PyXy, HEOOXiTHO IepeadadynTu
MOXJIMBICTh JOTHCKAHHS CTPyMIIpUiiMaya 10 KOHTaKTHOTO APOTY 3a JI0MOo-
MOTOI0 CIelliaNbHUX IMHEBMaTHYHHUX 3ac00iB, a00 APYroro emenoHy mexa-
HIYHOI KOHCTpPYKWIi Juisd 3a0e3nedyeHHs IUIaBHOCTI pexuMy 'HiJHIMaHHS-
oryckaHHs" Ta OUIBII IIBUIKOro "BipUBaHHA" cTpyMoIlpuiiMaya BiJ KOH-
TaKTHOTO JPOTY, 100 eJIeKTPHYHA Jyra He MOIIKOAMIA aHI KOHTAKTHY Me-
peXy, aHi caM CTpyMOTIpHiMaH.

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

135



Jlist G1nbIIOCTI TPAHCHOPTHHX 3ac00iB €JIeKTpH(IKOBAHUX 3ai3-
HHLb TPaJULIHHO 3aCTOCOBYBAJIMCS CUMETPHYHI CTPYMONpHUIMadi HaHTOr-
padHoro Tumy.

CrabipHICTh KOHTAKTHOTO HATUCKY 320€3MeUy€eThCs CKIIAJHOK CUC-
TEMOIO BaXKEJIB Ta LIAPHIpIB, 10 Nependavyae CTBOPEHHS HIKHIX Ta BEPX-
HIX paMm 3 TpyO pizHOTO Mpodiito, TiaMeTpy Ta KOHYCHOCTI, SIK I1€ BHIHO Ha
TIpaBoMy CTpyMortpuiimadi (puc.1).

SKImo K MexaHi3M CTpyMOIpHiiMada TPaIioe 3 BiIHOCHO HEBEJH-
KAMH HIBUIKOCTSIMH, ajie¢ BEJMKHMMHU 3HAYCHHSIMU TSATOBOTO CTPYMY, TOJI
BHKOPHUCTOBYIOTh CHUMETPUYHI CTPyMONpHKMadi MMaHTOTpadHOTO THIY 3
JIBOMa T THIMaIOUMMU TPy KUHaMH (puc.2).

Puc. 2. CumeTpuyHuii cTpyMonpuiiMad MaHTorpadHOTO THITY

MeToro KOHCTPYIOBaHHSI CTPYMOTIpUAMAUIB € 3a0e3NedeHHsT Hamil-
HOTO KOB3HOTO KOHTaKTy MpH MiHIMaJbHIA TpUBEIEHIH Maci, TOMy Ha
OLTBII Cy4acHHMX JIOKOMOTHBAX Ta €JICKTPOIOi3aX BHKOPHCTOBYIOTH aCH-
METPUYHHI CTpyMoIpuiiMay, sik 300pa)keHO Ha JIBIH CeKLii eneKTpoBo3a
(puc.1).

ITpu 1iboMy HaTHUCKaHHS Ha KOHTAKTHMI MPOBiA Ta HaJiHHICTh KOB3-
HOTO KOHTaKTy ITOBHMHHI 3a0e3neuyBaTucs abo NpyXKHHHUMH €JIeMEHTaMH,
200 MTHEBMAaTHYHOIO CHCTEMOIO, L0 BIJCIIAKOBYE yCi BEPTHKAJIBHI NepeMi-
LIIEHHS CTPyMOIpuiiMaya.

SIKIIO K MIBUIKOCTI PyXy € He 3HAYHHMH, a IIPOLEC NIePEMillleHHS B
MIPOCTOPi Mepeadadae BeIUKY KiIbKICTh PyIIaHb 3 MICIIS IMics KOPOTKOYa-
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CHOI 3yNUHKH, TOJAI HEMae HEOOXIAHOCTI YCKJIQJHIOBAaTH KOHCTPYKIIIO
cTpyMoIpuiiMaya.

Puc. 3. AcumerpuyHuii cTpyMonpuiiMad TpaMBalfHOrO BaroHa

[puknagom cTpyMomnpuiiMava, siKAid BUKOPUCTOBYETHCS HA €JICKT-
PUYHOMY PYXOMOMY CKJIaJi KOMYHAIBHOTO TPAHCIOPTY € aCUMETPHYHHIMA
CTpyMOMpUiiMay TpamBasi, 10 CKCILTYaTY€EThCS 31 IIBUIKOCTSIMA pyXy 110 70
KM/TOJ 3 Tak 3BaHOIO "MPOCTOI0" KOHTAKTHOIO MiJBICKOIO 0€3 KOMIIeHCaIii
MIPOBHUCAHHS KOHTAKTHOTO JIPOTY (pHC.3).

I'mo6amizaris HAyKOBOTO MPOCTOPY TPAHCIOPTHOI Tamy3i 3acTaBisie
Yy Cy4acHHX yMOBax jenajii OUTbIIOro 3HA4YCHHs HAalaBaTH MUTAaHHSAM €KO-
JIOTIYHOI BiMTOBIJAILHOCTI Ta eHepro30epexeHns [7, 8].

3a3HadyeHI BUMOTH aKTyallbHI HE TUTBKU IJIA TPAAWLIHHUAX BHUIIB
eNEeKTPUYHOro TpaHcnopty. [Iporecu enekTpudikailii OXOIIIOITE HE JTUIIE
3aJI3HUYHUHA Ta MicbKMW TpaHcropT (puc. 1, 3), ne 3AiHCHIOETHCS 3aMiHa
JTU3EJIBHOL TSTU HA CIICKTPUYHY, ajle i CydacHy aBTOMOOLUIbHY raiy3b (puc.
4) [9].

[IpoBifgHi BUPpOOHUKH aKTUBHO PO3BUBAIOTH MPOEKTYBAHHS Ta BUTO-
TOBJICHS BAHTAXHHX CICKTPOMOOIIIB, IKi MOKYTh OTPHUMYBATH CICKTPHUYHY
CHEepTilo BiJl KOHTAKTHOI MEPEXi, IO CIPHUSIE IMiIBUMICHHIO €PEKTUBHOCTI
JIOTICTUYHHX TMPOIECIB Y HACEIIEHUX IyHKTaX 1 3HWKEHHIO COOIBapTOCTI TTe-
peBe3eHb.
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Puc. 4. AcumerpudHuii cTpyMonpHuiiMad BaHTa)XKHOTO aBTOMOOLIIs

IIpun oMy TeBHI KOMITaHii BHITyCKAaIOTh €JIEKTPUYHI aBTOMOOLI,

SIKi MOXKYTh BUKOPHCTOBYBATH iCHYIOUY TPOJICHOYCHY MEpEexy, a MesiKi BU-
POOHUKH aBTOMOOUTIB 3 €IEKTPUYIHUM JKHUBIICHHSM BHMAraloTh CTBOPCHHS
okpeMoi iHQPaCTPYKTypH 3 BIACHOIO KOHTAKTHOIO MEPEKEIO.

s onepaTopiB TpaHCIOPTHUX CHCTEM IEPIIOYESPTOBHM 3aBIAHHIM

3QTMIIAETHCS 3a0€3MeUeHHs O€3MeKH PyXy Ta €KOJIOTiYHO1 CKIIaZ0BOI TpaH-
CIIOPTHUX MOCHYT.
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AHAJII3 HOBUX 3ACOBIB I TEXHOJIOI'TA T'PYITYBAHHSA
BAHTAXKIB Y MAKETHII TPAHCHOPTHO-TEXHOJOI' TYHII
CUCTEMI

3aropsHcekunii B. T'.
Kpemenuyyvruii nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbK020

3naTHiCTF BaHTa)XHOI ONWHMII 30epiraTv IUTICHICTH y TPOIECi BH-
KOHAHHS JIOTICTHYHHX ONepalliil mocsraetbes makeryBanHaM [1]. Tlakery-
BaHHS — 11e (pOpMyBaHHS Ta CKPIIUICHHS BaHTAXIB y YKPYIHEHY BaHTAXHY
OJIMHUIIO, 1110 3a0e31neyye Npyu JI0CTaBLl B BCTAHOBJICHUX YMOBAaX iX Iijiic-
HiCT,  30epeKeHHs  Ta  JO3BOJAE  MeXaHi3yBaTh  BaHTaKHO-
PO3BaHTaXYBaJIbHI Ta CKJIAIChKI POOOTH.

Tepmo30ixkHa TUTIBKA, BHACTIIOK CBOET YHIBEPCAIBHOCTI, € HAWIIO-
LMIMPEHIIUM MaTtepiajloM JUIs TPYHOBOi YHNAaKOBKM OJWUHUYHUX TapHO-
LITYYHUX BaHTaxiB [2].
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[Inpoki MOXIMBOCTI TEPMO301KHOI IUIIBKH JIO3BOJIIIOTH BUKOPHC-
TOBYBATH i1 PAKTUYHO Yy BCiX rajy3sX NPOMHUCIOBOCTI /IS CTBOPEHHS TPaH-
CHOPTHOI Ta 3aXMCHOI YNAaKOBKM XapyOBUX HPOJYKTIB, MeOJiB, XiMIYHUX
HaniBaOpuKaTiB Ta TroTOBOI NPOJYKLil, NpeJMeTiB HecTaHIapTHOI Ta
CKJIaaHOT KOHQIryparii, TOBapiB IIMPOKOTO BXKHUTKY, OYy/iBEIbHUX MaTepia-
7iB. 3acTOCyBaHHS IUIIBKM OOMEKEHO JIMIIE 100 TUX MPOAYKTIB, KOTPUM
KPUTHUYHO HaBiTh KOPOTKOYACHHUH TETIIOBUH BIUIMB (JUIS AKX BHUMIIB KpPY-
IT'THUX BHPOOIB).

[TriBka Ma€e NOCTATHIO IIUTBHICTB, OMIPHICTH HA PO3PUB, IIPH TPAHC-
MOpTyBaHHI 100pe 3axuWIlae BaHTaX Bifl BOJOTH Ta 3a0pyAHEHb. Baxime
3HAYCHHS Ma€ I[iHa: IUTiBKA JOCTYIHIMA [T OUIBIIOCTI BITYM3HAHAX BUPO-
OHUKIB, HXK TOPPOKAPTOH.

binpuricte 007aHaHHS PO3PaxoBaHO HAa POOOTY 3 IUTIBKOKO 3aBTOB-
ke Big 30 qo 120 MKM, 3aJIeKHO BiJl BUAY BaHTaXy Ta Horo Baru. [l ma-
kyBanus [1ET, ckia, CHOKUX PEUOBHH, MAKETIB i3 MOJIOYHOKO MPOIYKIIIEI0
3a3BUYail BUKOPUCTOBYIOTh TOHKY IUIBKY (50-70 mMxm). ['pynu Oinbin Bax-
KUX TPEeIMETiB (HalpUKIIaj, KepCTAHUX OaHOK Barowoo Bia 1 Kr) miiiBKOO
0OTATYIOTBCS TUTIBKOIO TOBITHMHOIO Bix 90 MKM i OinbIire.

Jnst makeTyBaHHs BaHTAXXIB Ha IiJUIOHAX HEPEBAXKHO BUKOPHCTOBY-
€TBCSl CTPEHU-TIIIBKA, 10 BUTOTOBIISIETHCS 3 JIHIHHOTO IOJIICTUIIEHY HH3b-
koi mineHOocTi (LLDPE) [3]. Inst cTpeiu-moriBok B YKpaiHi IiFOTh HallioHa-
nbHI cranpapty, 30kpema JJCTY EN 14932:2022 (aHanor eBporneichkoro
EN 14932:2018) myist nakyBaJbHUX CTPEHU-TUTIBOK (HAPUKIIA, JUISI CHIIOC-
HHUX TIOKIB), a TaKOXX CTaHJAPTH, II0 PETYJIOIOTh BU3HAUYEHHS TOBIIMHH,
sk JJCTY ISO 4591:2022.

Crpeifu-TuTiBKa Ma€e 34aTHICTh HE3BOPOTHO PO3TATYBATHCS 3 TOIOB-
xeHHaM Ha 300% 1 B TOpiBHSHHI 31 3BUMaiHUMH IJTIBKOBIMH MaTepianaMu
XapaKTepU3y€eThCS MiIBUIICHOIO CTIMKICTIO O MPOJABIIOBAHHS, IPOKOIY
a0o po3IupaHHs, a TAKOX JIMIIKICTIO HIAPIiB IUTIBKH IO BiJHOIICHHIO OJWH
1o oxHoro [4]. Came 1i BIAaCTUBOCTI pOOJISITH CTPEHU-TUIIBKY HaI3BHYAHO
MIEPCIIEKTUBHOIO JUISl BITYN3HSIHOTO PUHKY. 3aTHICTD ILUTIBKH JI0 00OPOTHO-
IO PO3TATYBaHHS 1 BUCOKE CTATYBaIbHE 3yCHIUIS HAaIIHHO CKPIILIIOE BAHTaX
Ha MiJJIOHI, a CTIHKICTh J0 MPOKOJY Ta PO3MUPAHHS 3aXHUIIAIOTh HOTO BiJ
TIOIIKO/DKEHHSI Ta 3a0py/JHEHb. 3aBISIKH BIACTHBOCTSIM, 1110 «IIPUJINIIAIOTHY,
Bimamae HEOOXiTHICT y TOJATKOBHUX 3acobax ¢ikcarmii BaHTaXy Ha MiII0-
Hi.

3acTocyBaHHS CTPEHUY-TUTIBKH € OLTBII €KOHOMIYHHM, OCKIJIBKH HE
OTpeOy€e BCTAHOBICHHS CKJIAJHOTO CHEPrOEMHOTO OOJNaJHAHHSA, IO BKpan
BaYXJIMBO IS TIAMIPUEMCTB, (hiHAHCOBI KOIITH SIKUX 0OMEKEHi.

MoHBICTh BHOOPY TOTO YH iHIIOTO TEXHOJOTIYHOTO 0OIaTHAHHS
JUIsl TPYTIOBOT YIIAKOBKM BU3HAYAETHCS HAacaMIepe]l TaKUMHU (HakTopamH, siK
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o0csir 000poTHHX 3ac0o0iB BUPOOHMKA, THUI MPOJYKLii, 110 BUITYCKAa€ThCS,
HEOOXiHMI piBEHb MEXaHi3allii Ta aBTOMATH3allil, XapaKTCPUCTHKA HasIB-
HUX BUPOOHUYUX ILJIOLI.

OCKUIBKY MPOIIEC TPYNOBOi YIAKOBKU TEXHOJIOTIYHO TICHO IOB'S3a-
HUH 3 TPOIECOM IHIMBITyaJIbHOI YIIAaKOBKH, MPAKTHYHO BCi BEJMKI BHUPOO-
HUKHU yCTAaTKyBaHHS UL (pacyBaHHS ITOCTABIISIOTH JIiHIT 31 CTBOpEHHS TpaH-
CIIOPTHOI TapH, po3paxoBaHi MEBHI BUAM MPOMyKTy. CkaximMo, KOMITaHis
«Tetpa ITax» 10 cBoro obGmagHaHHA 32 (haCyBaHHSIM MOJIOYHUX HPOIYKTIiB
PEKOMEHIyEe aBTOMATH yKIIaJaHHS FOTOBHUX IAKETIB y MomepenHbo chop-
MOBaHi 3 KapTOHHHX 3arOTOBOK KOp00a, CHCTEMH CKJIQJaHHS HAIIOBHEHUX
KOpoOiB momapHO Ta oOepTraHHS IX y TepMmo30ikHy 1iBKy («Terpa
Ipink»), a TAKOK HAaBaHTaXKyBadi MiJIZIOHIB.

3aHauuMo, 10 OIBLIICTE BUPOOHHMKIB TOTOBI MOCTABUTH TPYIOBI
MaKyBaJIbHI JIiHIT 1] KOHKPETHI 1iJIl 3aMOBHHKA.

[MinnpuemMcTBa JiKepo-ropirdanoi, cinadoanKoroibHOi Ta 6e3ankoro-
JIbHOT TIPOMUCIIOBOCTI OIIIHWJIM BCI MepeBard SIKICHOI TPYIOBOi yIIaKOBKH,
IO 3pELITOI0 MijIBUILy€e 00csru mpoaaxiB. Came y LUX rajiy3sx BIepiue
M0YaB aKTUBHO ()OPMYBATHCS MONMUT HAa MAIIMHU MOIIOHOTO THITy: 3arocT-
PEeHHS KOHKYPEHIIiT IIOCTaBUJIO BHPOOHUKIB Iepe]; HeoOXiTHICTIO KapIuHa-
JILHOTO BUPIMIEHHS MTPOOIEMH MiATOTOBKU TPAHCIIOPTHOT TapH JJIsl CKISTHUX
ta [IET-mstmok. B pe3ynpTati TOMiHYIOUNMH Ha BITYU3HSIHOMY PHHKY BH-
SIBUJINCSI €BPONEHCHKI BUPOOHUKH OOJIaZIHAHHS JUIS PO3JUBY Ta I'PYNOBOTO
nakyBaHHs: «Kponec» (Mapku Krones ta Kettner), KHS, MEYPACK, a Ta-
kox kommanii OMAG, Italcom s.r.l. (mapxku Multipack, TMG, Robopac,
DIMAC), Bosch, ECI Limited (mapka Marden Edwards), Laudenberg.

Cama TexXHOJIOTIsI TPYIOBOT yIIAaKOBKH OJJHAKOBA ISl OYIb-SIKHUX BH-
IiB poaykTy [S5]. MoayIbHIHM NPHHINI TIPOLECy 03BOJISE 3AMOBHHUKY BH-
OpaTH MEeBHUI JIAHIIOKOK arperaTiB i3 MOTPiOHUMH HOMY (YHKIISIMH.

TexHouorist TpynoBoi yMakoBKM HaclpaBai A OyAb-sSKUX BHIIB
IpoRyKTy [6]. MoXyIbHUI NPHUHIMI IPOLIECY A03BOJISIE 3aMOBHHUKY BUOpa-
TH NIEBHUH JIAHII0)KOK arperaris i3 MOTpiOHMMH HoMy (QyHKLISIMH.

Hanpuknan: sunysanns IIET-mnsmku — po3nuB — 3aKyHOpIOBaH-
HSl — CTUKETYBaHHS —> YIPyIOBaHHS OJAWHUYHUX IUISIIOK Ha TOQpOIiaK-
naai abo 6e3 Hei — oOepraHHs B IUTBKY — TEpMOYCajKa — YKIaJaHHS
Ha IAJ0HH.

MosxmBa iHma cxema: (hacyBaHHS B iHOWBIAyalbHY yTaKOBKYy —
TPYIlyBaHHA Ta yKIaJaHHSA B KapTOHHHH KOpOO 3 HACTYIHOIO OOMOTKOIO
cKoT4eM — (OPMYBAHHS APy — YKIAAaHHS BaHTAXy Ha MiIJOHH.

Jnsa nozimy ta ¢popMyBaHHS iHIWBIAyalIbHUX YIIAKOBOK a00 OIMHU-
YHUX MPOAYKTIB TPyNH 3 HACTYITHOIO YIIAKOBKOIO iCHYIOTH SIK CIICIlialbHI
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MalllMHH, TaK 1 MOJXYJIbHI arperaty, o CKJIaJaloThCsl B OJJHY TEXHOJIOTTYHO
Oe3rnepepBHy JIHIO.

Benuki minnpueMcrsa, siK MpaBuilo, BCTAHOBIIOIOTh IMIOPTHI aBTO-
MaTH30BaHi JIiHIT 3 MOXJIMBICTIO 0araTo()yHKI[IOHAILHOTO HAJIAIITYBaHHS
(mig pi3Hi TEOMETPUYHI PO3MIpH OJANHUYHOT TapH).
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AHAJII3 HEPIBHOMIPHOCTI TACA’KUPCBKHUX ITIOTOKIB Y
HEPIOAN IIIKOBUX HABAHTAKEHDb

Kapnenko O.A., Mopo3z M.M.
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IMacakupchKuii TPAHCIOPT MICT BiJJ3HAYAETHCS 3HAYHO HEPiBHOMI-
pHICTIO HaBaHTa)KeHHS TPOTAroM A00H. OcoONMMBO KPUTHYHHM € TIEpPiox
TOIWH TiK, KOJH IHTEHCHBHICTH ITaca)XKHPOIOTOKIB MOXKE IEPEBHIYBAaTH
cepenHbO000BI 3Ha4deHHS y 2-3 pasu. lle crnpuumHse nepeBaHTaKCHHS
PYXOMOTO CKJIaJy, 3HMKCHHS SIKOCTI 00CIIyrOBYBaHHS Ta 301JbIICHHS 4acy
MHOI310K.
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KinpkicHe 3HaueHHS HEPIBHOMIPHOCTI BH3HAYAE€THCS KOedillieHTOM
KOHLIEHTpALil MacakWpoIoTOKY, SKUH XapakTepu3ye CTYIiHb KOJIMBaHHS
IacaXHPOIIOTOKY BCEPEIHHI TOJIUHY IIiK (3a3BHYai y Mexkax 60 XBUINH):

K Qmax
C 2

>

e Omax _ MaKCHMAJIbHUH MACaXUPOMOTIK Y MeXKaxX TOJUHHU MK
(oci6/10 xB);

Q_ cepeiHil NacaXupoIoTiK y Mexax Ti€l &K TOJANHH.

Takok 3aCTOCOBY€EThCS KOS(IIliEHT Bapiallii:

v =2100%
o @)

ne O — cepeaHBOKBaApATUYHE BiIXUICHHS.

Ha npukinani gociikeHHs Maca>kMpONOTOKY Y MapIIpyTHOMY aBTO-
Oyci Nel7 micta KpemeH4dyKk BCTaHOBIIEHO:
- y nepiui 10 XB TOAMHY MK AaCaXUPOIOTIK cTaHOBUB 220 0cil;
- y HactynHi 10 xB — 180 ocib;
- cepeqHe 3HaUeHHs 3a roguHy — 150 0c¢i6/10 xB;
- MakcuMaibHe 3HaueHHs — 240 ocib.
Omxe: Kc =240/ 150 = 1,6, mo cBiI4uTh PO CYTTEBY HEPiBHOMIp-
HicTh. Koeoimient Bapiamii cranosus 22 %, M0 MiATBEPIKY€E BUCOKI KOIH-
BaHHS [ACaKHPOIIOTOKY.
daxTopamMu, o0 3yMOBJIIOIOTH HEPIBHOMIPHICTB:
- OJIHOYACHMI TI0YaTOK pOOOTH/HABYAHHS OLTBIIOCTI 3aKIAIIB;
- 0OMerKeHa KUIBKICTh allbTEPHATHBHUX BHUIB TPAHCIIOPTY;
- IHepIIHHICTh PO3KIIA/IIB PYXY;
- CE30HHI ¥ MOTOHI YMOBH.
[pakTuyHi MUIAXA ONTUMI3AIIT: PEryJIIOBAHHS BUIIYCKY PYXOMOI'O
CKJIay 3 ypaxyBaHHSIM HEpiIBHOMIPHOCTI, nudepeHianis TapudiB (3HUKKH
03a MiKOBMMH TOJUHAMH), ONITUMI3allis rpadikiB poOOTH 3aKiafiB Ta Mij-
NPUEMCTB, BAKOPHCTAHHS IHTENCKTYIBHUX TPAHCIIOPTHUX CUCTEM.
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Po3nogin naca>kMpomnoToKy NpPOTAroM roguHu nik
240

2201
2001
180
160
140
120

KinbkicTb nacaxupis

100

80 L L I I 1 1 L

0-10 xB 10-20 x8 20-30 xB 30-40 xB 40-50 x8 50-60 xB
IHTepBanun Yacy

Puc. 1. /lnnamika nacaxupornoToky 1o intepsaigax 10 XB IpoTAroM roJuHA
K

BucHoBku. [lacaxMponoTik y TOIWHH IMIKOBOrO HaBaHTaXXCHHS Ie-
MOHCTPY€E BHCOKY HEPIBHOMIPHICTB, IO MiATBEPIKYETHCSI KOEPii€eHTOM
koHueHTpauii Ke = 1,6. 3nauenns xoedimienra Bapiamii 22 % cBiq4anTh Mpo
3HAYHI KOJHMBAaHHS IACa)XUPOIOTOKY B MeXax oxmHiei romuHu. Bmposa-
JDKeHHSI THYYKHX TPAHCIIOPTHHX CTpaTeriii 1 amalTHBHOTO PETYIIOBaHHS
PYXY MO3BOJIMTH 3MEHIIUTH IIKOBI HABAHTA)KEHHS, MiJBHIIUTH €(EeKTHUB-
HICTh EeKCIUTyaTalil pyXOMOTO CKJIaJy Ta MOKPALIUTH SKICTh 0OCIyroBy-
BaHHS MMACAXKHUPIB.
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BUKOPUCTAHHSA THOOPMAIIMHUX TEXHOJOTTA JJIsA
NIIBUINEHHA EOEKTUBHOCTI IIEPEBE3EHHSI BAHTAKIB

Kuoes C.
Cxionoykpaincokuil HayioHanbrull yHieepcumem imeHi Bonooumupa Jans

B ymoBax iHTeHcuBHOI rio6aiizauii Ta 3pocTaHHS KOHKYPEHTHOTO
TUCKY BHM3HAUaJbHHUM UYWHHUKOM PO3BHTKY TPAaHCIOPTHOI raiy3i crae
BIIPOBA/KEHHS iHHOBAIIHUX pilleHb, HacaMIepex MH(POBUX TEXHOJOTIH,
30kpema IaTepreTy peueir (IoT), GroxdeldH-TeXHONOTIH, XMapHUX OOYHC-
JIeHb i eJIeKTPOHHOTO J0KyMeHToobiry (e-CMR). Ix Bukopucranus crpuse
MiABUICHHIO e(EeKTUBHOCTI, MPO30pPOCTi Ta piBHA Oe3MeKH IepeBi3HMX
MIPOLIECiB, BOJHOYAC IIMPOKE BIPOBAIKCHHS IIUX 1HCTPYMEHTIB CTPUMYETh-
Csl 3HAYHUMHU TIOYaTKOBUMH 1HBECTHUIIISIMH Ta MMIiJABHIICHUMH PU3UKAMHU Ki-
oepsarpos [1 ,2].

VYkpaiHa, JOTPUMYIOYHCH KYypCy €BPONEWUCHKOI iHTerpaiii, mociino-
BHO peaji3ye MoiTUKY UPpoBOi Tpanchopmariii, 30kpeMa y chepi TpaHc-
MOPTHOI JIOTICTMKU Ta MDKHApOJHHMX BAaHTXKHMX IepeBe3eHb. Peaizais
HauionaneHoi TpaHcnoprtHoi crparerii Ykpaiuu g0 2030 poky crpustiMe
oIl inTerpamnii gepkaBu a0 BHyTpimHBOro puHKY €C. Cepen Kirodo-
BHX MPIOPHUTETIB ¥ cepi MKHAPOAHUX BaHTAKHUX MEPEBE3CHb BU3HAUCHO!
MiABUICHAS KOHKYPEHTOCIIPOMOKHOCTI HAI[IOHANBHUX TMEPEBi3HUKIB Ha
30BHIIIHIX PUHKAX; YIPOBAKCHHS IHHOBAIIITHUX TEXHOJOTIH CyNpOBOLY
BaHTAXKOIIOTOKIB 1 OPMYBaHHS €IMHOI iHPOPMALIHHOI CHCTEMH B3a€MOIIT
BCIX BUJIIB TPAHCIIOPTY; BUKOPHCTAHHS XMAapHUX PIIIeHb JUIS 00poOKH Ta
30epiraHHs JaHUX PO JOCTaBKY BaHTaXiB; 3aIPOBAKCHHS CIILIBHOTO MH-
THO-IIPUKOPJOHHOTO KOHTPOJIIO Ta PO3MIMPEHHS iH(pOpMamiiHOro oOMiHy
MK MUTHUMH opraHamu kpain €C [3].

VY cydacHHX yMOBax CIIOCTEPIra€TbCsi IUHAMIYHUHA PO3BUTOK €KO-
HOMIYHHX BiTHOCHH MK YKpaiHoo Ta jaepkaBamu €Bporeticbkoro Coro3sy,
10 3YMOBJIIOE 3POCTAaHHS POJIi TPAHCIOPTY Yy 3a0e3MedeHHi Mi>KHAPOIHOL
TopriBii. OYHKIIOHYBaHHS Ta PO3BUTOK €BPONEHCHKOTO PUHKY BaHTaXXHUX
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nepeBe3eHb Oe3nocepelHbO BIUIMBAIOTH HAa OpraHi3amilo MIKHAPOAHUX Iie-
peBe3eHb B Ykpaini. HaOyrrs unnHOCTI 3 1 ceprus 2017 poky Yroau npo
acomianito Mbk Ykpainoto ta €C crajlo MOIITOBXOM JI0 BHECEHHS 3MiH Y
HalliOHAJIbHE TPAHCIOPTHE 3aKOHOAABCTBO Ta BU3HAYMIIO HEOOXIIHICTH MMO-
JIANBIIOTO BpaxyBaHHsI CTpaTeriyHuX npiopureTiB €Bponericbkoro Coro3y B
TpaHCHOPTHIX momitumi. Kpim Toro, Ykpaina 6epe akTUBHY ydacTb y Tpo-
rpamax MixHapomHoi cmimpami 3 €C i KpalHaMH-TIApTHEpaMH, 30KpeMa B
imimiatuBax TRACECA Ta po30ymoBi TpaHC’€BpOIEHCHKOI TPaHCHOPTHOT
Mepexi TEN-T, a Takok Mae TBOCTOPOHHI YTOIU PO MiXKHAPOIHI aBTOMO-
OUThHI BaHTaXXHI TIepeBe3eHHA 3 45 kpainamu [4].

3acrocyBanns TexHoyoriit Big Data, [areprery peueit (IoT) i myd-
HOTO IHTEJICKTY PO3UIMPIOE (PYHKI[IOHATIBEHI MOMJIMBOCTI JIOTICTHUHUX CHUC-
TEM, 30KpeMa LUIIXOM IPOrHO3YBaHHS IOIUTY, MOHITOPUHTY CTaHy BaH-
TaXIB y PeXHMI pealbHOTro yacy Ta MiJABHIIEHHS PIBHS KIIEHTCHKOTO 00-
ciayroByBaHHsA. TakuMm 4yuHOM, IT-cuctemu He nuiie 3abe3neuyroTh Oe3rme-
peOiitHy poOOTY JIOTICTUYHHX MPOLECIB, a  POPMYIOTH CTiiiKi KOHKYPEHTHI
nepeBar MiJApPUEMCTB, MiJBUIIYIOUN X e(eKTHBHICTh i1 aAaNTUBHICTh 10
PUHKOBHX 3MiH.

[MoennanHs TeneMaTHYHMUX PIlIEHb i3 CUCTEMaMM YIPABJIIHHS TpaH-
crioptoM (TMS) icTOTHO pO3IMUPIOE MOKIIMBOCTI TUTAHYBAaHHS, MOHITOPHH-
Iy Ta KOHTPOJIIO BUKOHAHHS TPAHCIOPTHUX 3aMoBieHb. CucteMu TMS Ha-
camrepen OpieHTOBaHI Ha (OpMyBaHHS i 00pOOKY TPAaHCIIOPTHHUX 3asiBOK Y
MeXax MiANPHEMCTBA, YIPABIiHHA KCIIETUTOPCHKOIO TisSNTbHICTIO, ONITHMI-
3aIlif0 MapIIpyTiB MepeBe3eHb i BUOip miapsaaukiB [S]. Jlo kmo4oBHUX Tie-
peBar X BUKOPUCTaHHS HAJIE)KATh BEACHHS €IMHOTO PEECTPY KOHTPAreHTIB,
LIEHTpaJli30BaHe YIPABITIHHSA TPAHCIIOPTHOIO JOKYMEHTAII€I0, aBTOMATH30-
BaHUIl PO3pPaxXyHOK €KOHOMIYHOI €(eKTHBHOCTI IepEeBE3€Hb, a TAKOXK HAKO-
NUYEeHHS] ¥ aHami3 JaHuX 13 BOMIWCHKHUX KapTok. lle crpusie migBUIICHHIO
IIPO30POCTi JIOTICTUYHHUX HPOLECiB, 3HMWKEHHIO BUTPAT i 3pPOCTAHHIO pe-
3yJIFTATUBHOCTI TPAHCIIOPTHUX OTIEPALIiid.

Cuctemu ynpaBliHHA JaHIoramu nocradanss (SCM) mo3BoOJIOTH
(opMyBaTH LTICHY MOJAENb JOTICTHYHOI MEpeXi 3 ypaxyBaHHSAM HasBHHX
00OMEKEHB 1 B3a€EMO3B’sI3KiB MiXk 11 eeMeHTaMu. Taka MOJelb BUKOPHCTO-
BY€ETBCS ISl KOOpAWHALIT [l Ta IUIaHyBaHHS PyXy MaTepiajJbHUX IOTOKIB
Ha BCiX CTaJIisIX JIaHIIora moctavyanus [6, 7]. Ha ocHOBI oTpuMaHHUX NaHUX
3MIACHIOETHCS y3TOKCHHS ITONHUTY M MPOTO3HIIii, a TAKOK PO3POOIAIOTHCS
peaicTHYHI IJIaHK 3aKyTiBelb, BAPOOHUIITBA Ta JOTicTHKU. Ha BinqMiHy Bix
ERP-cucrem, SCM 6a3yeThcst Ha iHIIINA KOHIEMIIi YIIPaBIiHHI, IO TIEpea-
0ayae BHKOPHCTaHHS IUTAaHYBAaHHS B PEaJbHOMY daci, Cy4acHHX METOIiB
MOJICITIOBAHHS Ta IHCTPYMEHTIB ONTHMIi3alii, 3a0e3Medyroun BUCOKHU pi-
BEHb T’HYYKOCTI 1 aJalTHBHOCTI JIAHLIIOTIB IOCTa4aHHS.
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YnpoBapkeHHsT LTUPPOBUX TEXHOJIOTIH y cepy MI>KHAPOAHUX BaH-
T)XHUX NEPEBE3CHb CIPUSE MiIBUILEHHIO e()eKTUBHOCTI KOOPIMHALIT JIaH-
LIOTIB [TOCTaYaHHs, ONTHMI3alii JIOTICTHYHUX MPOLECIB 1 CKOPOUEHHIO Tpa-
HCIOPTHUX BHUTpAT. Lle mocsAraeTbes 3aBASKM BpaxyBaHHIO CrielM(iKy IJI0-
0abHOI TPaHCIIOPTHOT IHPPACTPYKTYpH Ta MUTHOTO PEryJIIOBaHHS. AHai3
nporpamMHux pimess kiaacy TMS, SCM i1 WMS, mo 3acToCOBYIOTBCS IS
MABHUINEHHS Pe3yIbTaTUBHOCTI OpraHi3amii MiKHAPOAHUX TEPEBE3CHB, II0-
3BOJIMB BU3HAYNTH HaHOUTBII MOMHpPEHi Ta €peKTUBHI 3 HUX.

JlochiKeHHsI Cy4acHOTO CTaHy PHHKY MDKHApOJHHUX aBTOMOOLTB-
HUX IIepeBe3eHb B YKpaiHi 3aCBiAYMIIO, IO Tamy3b (YHKIIOHYE B yMOBaX
HaJIMIpHOTO HaBaHTAXXCHHS, 3yMOBJICHOT'O TOBHOMACIITa0HOIO BiliCEKOBOIO
arpeci€ro, pyHHYBaHHAM TpaJULIHHUX JOTICTUYHUX MapuIpyTiB Ta oOMe-
KEHHSIM pOOOTH 1HIIMX BHUIIB TPAaHCHOPTY. BojHOYac MO3UTUBHUM YMHHH-
KOM TpaHchopMalliii CTajao MiIMUCAHHSI «TPAaHCIOPTHOrO 0e3Bi3y» 3 €Bpo-
neiicbkuM Cor030M 1 IpueaHaHHS YKpaiHu 0 CUCTEMHU CIIBHOTO TpaH3H-
Ty NCTS, 1110 CTBOpIOE HOBI MOKJIMBOCTI JUISI PO3BUTKY BITUM3HIHUX Iepe-
BI3HUKIB.

VY pe3ynbraTi aHaNi3y BCTAaHOBJICHO, IO CyYacHi MPOrpaMHi MPOIyK-
tn (30kpemMa SAP TM, Oracle Ta iHmi) eh)eKTUBHO BHUPIIIYIOTh 3aBJaHHS
omepamifHOro piBHSA ympaBiiHHA. BomgHowac 30epiraerbes aedimuT KOM-
IUIEKCHUX CHCTEM HiITPUMKH NPUHHATTS YHPABIIHCHKHUX PIllIeHb, 3MAaTHUX
iHTerpyBaTH (QYHKIIi BHOOPY palliOHATBHAX CXEM JOCTABKH 3 ypaxXyBaHHSIM
JUHAMIYHHUX PU3HKIB 1 ONTHUMI3alii CKJIAJChKUX MPOIIECiB, 30KpeMa TEXHO-
JIOTi# KpOC-IOKIHTY.
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3ACTOCYBAHHS 3EJEHOI JIOTICTUKU B MIDKHAPO/THUX
HEPEBE3EHHAX

Kawes C.
Cxionoykpaincokuil HayioHanbHull yHieepcumem imeHi Borooumupa Jana

B ymoBax mocuieHHS TioOamizamiifHUX MPOIeCiB i 3arOCTPEeHHS
€KOJIOTTYHUX MPOOJIEM TPaHCIIOPTHUI ceKTop HaOyBa€e CTpaTEeTiyHOTo 3Ha-
4yeHHs1 y 3a0e3Me4eHHI CTajoro po3BUTKY. MiKHApOHI IIepEeBE3CHHS, SKi €
HEBIJI’€MHOIO CKJIaJIOBOIO (DYyHKIIIOHYBaHHs CBITOBOI €KOHOMIKH, CYIIPOBO-
JOKYIOTBCSI CYTTEBUMH 0OCATaMH BHKHIB NAPHUKOBHX ra3iB, IHTEHCHBHUM
CHOXKMBaHHSIM EHEPreTHYHUX 1 MaTepialibHUX PecypciB Ta HEraTUBHHUM
BIUIMBOM Ha JOBKULIA. TpajauiiiiHi JIOTICTUYHI MOJENI 4acTO HEe BPaxoBYy-
I0Th CKOJIOTIYHI YMHHHKH, IO MPU3BOJUTE O 3POCTAHHS BYIJICIIEBOTO CITi-
Iy Ta MiJBUIIECHHS CKOJOTIYHUX PU3UKIB. Y BIANOBIIb Ha IIi BUKIHKH QOp-
MYETBCSl KOHIICIIIISI «3€JICHOI» JIOTICTHKH, CIIPIMOBaHA Ha BHKOPHCTaHHS
EHEeprooIa HNX TEXHOJOTIH, pamioHai3aIiio MapIIpyTiB IepeBe3eHb 1 IM0-
CTYIIOBHI TIEpeXiJ] IO aNbTepPHATHBHUX JDKepel eHeprii [1, 2].

3ereHa JOTICTHKA € OJTHUM 13 KIIFOUOBHX IHCTPYMEHTIB €KOJIOTIYHOT
TpaHcdopMaIlii MiKHAPOJHOTO TPAHCMOPTY. 1i PO3BUTOK IPYHTYEThCS Ha
iHTerpauii HuQpoBUX pillieHb, EHEProOMATHUX TEXHOJOTIH Ta pallioHab-
HOTO YIIPaBJiHHA pecypcamu, 1o 3a0e3nedye y3ro/pKeHHS €KOHOMIYHOTO
3pOCTaHHSA 3 IPUHITUIIAMH €KOJIOTiYHO1 BiIMOB11aIbHOCTI.

BupimansHe 3Ha4YeHHSA y BIPOBADKCHHI 3acajll 3eJI€HOi JIOTiICTHKH
MaioTh IHdpoBi Texnonorii. 3actocyBanHs Iareprety peueit (IoT), mTyu-
Horo iHTenekTy (Al), anamiTuku Benukux nanux (Big Data) i xmapHuX cep-
BICIB iCTOTHO MiBHUIIY€e €()EKTHBHICTD YIPABIiHHS JIAHIIOIAMH ITOCTayaH-
Hi. 30kpema, loT 3abe3neuye MOHITOPHHT TPAHCIOPTHUX 3aco0iB 1 BaHTa-
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KIB y PEKUMI PEabHOTO Yacy, 10 Ja€ 3MOT'y ONTUMIi3yBaTH MapIIpyTu py-
Xy, 3aro0iraTv IepeBaHTaXEHHSIM 1 CKOPOYYBaTH CIIO)KMBAaHHS IaJbHOTO
[3]. IncTpyMeHTH MITYYHOTO IHTEJEKTY Ta aHalli3 BEJIMKMX MACHUBIB JaHHUX
JIO3BOJISIIOTH NTPOTHO3YBATH OOCSATH NEPEBE3€Hb 1 OUIBII TOYHO IIAHYBaTH
3aBaHTa)XEHHS TPAHCIIOPTY, 3MEHIIYIOUH KiJIbKICTh TIOPOKHIX peHciB i, Bij-
MOBiTHO, OOCATH IMIKiANMBUX BUKHIIB. BomHodac xmapHi miatdopmu, ski
IHTETPYIOTh yCiX YYaCHHKIB JIAHIIOTa MOCTavYaHHs, CIPHUSIIOTH OTIEPAaTHBHO-
My 0OMiHY iHpOpMAaIi€Io Ta MABUIICHHIO PIBHSI KOOPAWHAIII JIOTiCTHIHUX
oTIeparii.

CyTTeBUil BIUIMB Ha PO3BHUTOK 3€JICHOI JIOTiCTUKM Mae€ i e-Oi3Hec.
EnexTpoHHI TOproBeibHI mIaThOpMU Ta MapKETIUICHCH 3a0€3MeyI0Th aB-
TOMATHU3AI[i0 POIIECIB 3aMOBIICHHSI, 0OPOOKH Ta JOCTABKH TOBApiB, IO JI0-
3BOJISIE TOYHIIIIE BU3HAYATH MOTPEOH Y TPAHCIIOPTYBaHHI i YAOCKOHAIIOBA-
TH TUIAHYBaHHS JIOTICTUYHHMX MOTOKIB. lle crpuse 3MeHIIEHHI0O HaBaHTa-
KEHHsI Ha TPAHCHOPTHY iH(pacTPyKTypy Ta palioHaJbHIIIOMY BHKOpPHC-
TaHHIO PeCcypciB. 3aBISKH PO3BUTKY €IEKTPOHHOT KOMEPIi CTa€ MOKIIUBHM
(hOpMyBaHHS «3€JCHUX)» JIAHIIOTIB MMOCTAYaHHS, Y MEXKaxX SKHX KOMIIaHil
00UparOTh HAHOLIBII EKOJIOTIYHO Ta €EKOHOMIYHO e()eKTHUBHI CIIOCOOH TpaH-
CHOPTYBAHHS 1 BIIPOBA/PKYIOTh NPUHIUIIM CTAJOr0 PO3BUTKY HA BCiX €Ta-
max CBOE€T AisuTbHOCTI [4, 5].

3erneHa JIOTiCTHKAa B MDKHapOJHOMY TPAHCIOPTI € Ba)XKJIMBOIO CKJIa-
JIOBOIO CTpaTerii CcTajloro po3BHTKY, €(EKTUBHICTH SIKOi 3HAYHOIO MipOIO
BH3HAYa€ThCS piBHEM nudpoBizamii Ta po3BUTKOM e-0i3Hecy. Buxopucran-
Hs U(POBUX pIllICHb T03BOJISIE CKOPOUYBATH CIIOKMBAHHS PECYPCIB 1 eHe-
prii, ONTUMIi3yBaTH JIOTICTHYHI IPOLIECH TA 3MEHITYBATH HETaTHBHUI BIUINB
Ha moBkULIL. Ilomampmmit po3BuToK Takux TexHojorid, sk IoT, Al i Big
Data, pazom i3 momupeHHsIM eIeKTPOHHOT KOMEpIIii, BH3HaAYaTHMe MaiOyT-
HI HanpsIMH PO3BUTKY 3€JICHOT JIOTICTUKH Ta CIIPUSTHME JOCATHEHHIO 30a-
JIAHCOBAHOT'O CKOHOMIYHOTO i €KOJIOTIYHOTO PO3BHUTKY [6].

3erneHa JoricTHKa y cdepi MiXKHApOIHOTO TPAHCIOPTY Jenali Oiib-
I YTBEP/PKYETHCS SIK HEBLL'EMHHI €JIEMEHT KOHIIETLT CTaJIoro pO3BHUTKY,
OpI€HTOBaHMY Ha MiHIMi3allif0 HETATHBHOTO BIUIMBY HA JOBKIIUIS Ta paIlio-
HaJTi3allil0 BUKOPUCTAHHS PECYPCIB y JIOTICTUYHUX ONepauisx. 3 orjsay Ha
Te, IO TPAHCIIOPTHA JAiSUTBHICTD € OJJHUM 13 HaWOUIbIINX YHHHHKIB 3a0py -
HEHHS HaBKOJMIIHBOTO CEPEAOBHIIA, BIPOBA/KEHHS 1HHOBAIIMHUX TEXHO-
JOTIYHUX PIilIeHb cTae 00OB’SI3KOBOI0 YMOBOIO (POPMYBaHHS E€KOJOTidHO
0e3neyHNX i BOJHOYAC EKOHOMIYHO JOIUIBHIX Monenei nepeseseHs. Lud-
poBi iHCcTpyMeHTH, 30Kpema InTepHer peueii (IoT), mammHHE HaBUaHHS,
XMapHi cepBich Ta e-0i3Hec-IaTGOpMH, BiIIrparoTh KIFOYOBY POJIb Y BIIO-
CKOHAJICHHI YTIPaBIIiHHS JIAHITIOTaMH TTOCTaYaHHS, ONTHMi3alii TPaHCIOPT-
HUX MOTOKIB 1 3HM)KEHH] €HepTrOCIIOKMBAHHS.
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BnokueitH-TexHOJIOTI] BHCTYNAlOTh BaXJIUBHUM IHCTPYMEHTOM IIij-
BUILEHHS IPO30POCTi Ta KOHTPOJIO TOTPUMAaHHS €KOJIOTIYHUX CTAHJApTIB Y
MDKHApOJHUX JIOTICTUYHHUX CHUCTEMax. BUKOPHCTaHHsS PO3NOAIIEHUX pe-
€ecTpiB 3abe3neuye HaAIHYy (iKcallilo eKOJOTIYHMX MTapaMeTpiB TPAHCIIOPT-
HUX 3ac00iB 1 BaHTaXiB y He3MiHHOMY (hopmari, 110 3HWKYE PU3UKH (ab-
cudikarmii JaHUX Ta CHpHUsAE BUKOHAHHIO MDKHAPOTHIX €KOJIOTIYHHX BAMOT
[7]. Oxpim mporo, OmokueitH onTuMizye iH(QOPMAIliiHY B3aEMOMII0 MiX
YYacHUKAMH JIAHLIOTiB NTOCTAYaHHs, HAJAI0YH OIEPATUBHUI JOCTYII IO 1a-
HUX [IOJO0 XOXIy NEepeBe3eHb, 3aCTOCYBAHHS SKOJIOITYHO YHCTUX BHIIB Ia-
JBFHOTO Ta BiIIIOBIIHOCTI HOPMaM MO0 BUKH/IiB TAPHUKOBHX Ta3iB.

3eneHa JOTiCTHKA OPIEHTYETHCS HA MOTJIMONICHHS MAPTHEPCHKUX Bi-
JTHOCHH 13 MOCTaYalbHUKAMH Ta CII0)KMBayaMH, BIIPOBAPKEHHS IIPHHIHIIIB
OILIAJUIMBOTO BHPOOHUIITBA, palliOHAII3AI[II0 TPaHCIOPTHO-CKIAACBKUX 1
BaHTa)KHO-PO3BAaHTAKYBAILHHUX MPOLECIB, €hEeKTHUBHY YTHIII3alil0 BiIXOIIB
Ta OpraHizaiifo 3BOPOTHUX MOTOKIB. BoHa 0a3zyeThcs Ha HACKPI3HOMY Y-
paBIIiHHI MaTepiajlbHUMHU [TOTOKAMHU SIK y HANPSAMKY KIHLEBOTO CIIOKHBaYa,
TaK 1 B 3BOPOTHOMY JIOTICTUYHOMY PYCi.
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IHTETPAIIA TOBAPO3HABUYHX IOKA3HUKIB AKOCTI TA
BE3INEYHOCTI TPOAYKIIIl Y HE@IHAHCOBY 3BITHICTh
HIJIIMPUEMCTB 3A €BPONNEMCHBKUMHU CTAHJIAPTAMM

Kusssb C.B., Kusass O.B., Hlanpan €.M.
Hayionanvuuii ynieepcumem «JIogiscoka nonimexuikay
Hayionanvnuuii mexniunuu ynieepcumem «XapkiecoKuil noAimexHivHuu iu-
cmumymy

CydacHa He(iHAHCOBA 3BITHICTh 3a €BPOINECHCHKUMHU CTaHIApTaMH
3BiTHOCTI 3i cTanoro po3Butky (ESRS — European Sustainability Reporting
Standards) nenaini Oinbie 3MINLY€ETHCS Bij IEKIApaTHBHOCTI 10 JI0Ka30BOC-
Ti: BiJ MiJIPUEMCTB OYiKYIOTh OOIPYHTOBAHHUX, OPIBHIOBAHUX 1 BepH(DIKO-
BaHMX JaHUX, 0 MIITPUMYIOTh PO3KPHUTTS BIUIMBIB, PU3UKIB Ta yNpaBiiH-
CBKHMX HpaKkTHK. BogHOYac y mpakTHIli MiTOTOBKH 3BITHOCTI JIaHi PO Mpo-
JYKIII0 4acTO 3aJIMIIAIOThCS ()parMEeHTapHHUMHU Ta HapaTHMBHUMH, 30Cepe-
JUKEHUMH Ha 3arajbHUAX (POPMYITIOBAHHSAX BIIIOBITHOCTI Ta cepTH(iKaii,
0e3 mepeTBOpeHHs X y BUMIPIOBaHI iHAWKATOPH, IHTETPOBaHI y JIOTIKY €KO-
JIOTIYHUX 1 COMIAIbHUX PO3KPHUTTIB.

AKTyanpHICTh i€l MPOOIEMATHKH TOCHIIIOETHCS PO3LIMPEHHIM
ctepu 3actocyBanHs ESRS Ta 3pocTaHHSM BHMOr IO TMPOCTEXKYBaHOCTI
(traceability) HedinancoBoi iH(pOpMaIii, IO MiABHUITYE 3HAYCHHS «IICPBHH-
HUX» JDKEepeJl JaHUX 1 KOPEeKTHOTO 3B’ sI3yBaHHS MOKA3HUKIB 31 3BITHUMH Ja-
TanoWHTaMHU. 3a IIMX YMOB IrHOPYBaHHS TOBapO3HABUMX ITOKA3HUKIB 200 iX
MOJTaHHA 11032 €JUHOIO JIOTiKOIO 3BITHOCTI CTBOPIOE PH3HKH (hopMmaitizarii
HediHAHCOBOI 3BITHOCTI Ta 3HIKYE {1 aHATITHYHY LiHHICTH AJIS iHBECTOPIB,
PETYIATOPIB 1 CIIOKUBAYiB.

Orsan HaykoBuX mpanp y miomuHi ESRS 1 HedinancoBoi 3BiTHOCTI
JIEMOHCTPYE, 110 JOMIHAHTHI MiIX0AM 3/1e0LIbIIOT0 (POKYCYIOTECS Ha KOM-
IUTA€HCI, OIIHII TOABIHHOI CYTTEBOCTI Ta OpraHi3alii KOHTYpIiB JaHUX, OJ-
Hak He MepexoiITh JI0 MPOIYKTOBOTO PiBHS METPHK i HE POPMYIOTH CHCTE-
MHOTO MeXaHi3My TpaHcdopmallii ToBapo3HaBYMX BHMIpIOBaHb y CTaHAAp-
Tu30BaHi mokasHuku ESRS. YHachiok mporo ToBapo3HaBUWil MOTEHILIANT
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(OLiHIOBaHHS CHOXHBYMX BIACTUBOCTEH, OE3MEYHOCTI, BiIIOBITHOCTI HOP-
MaM, CTabUIBHOCTI SIKOCTI) 3aJIMIIAETHCS HEJIOCTATHBO BHKOPHCTaHUM SIK
JOKEPEJIo JI0Ka30BOi 0a3M €KOJIOTIUHUX 1 COLIaIbHUX PO3KPHUTTIB. AKIIEHTO-
BaHO, 10 MPOJYKTOOPIEHTOBAHI IMOKa3HUKU MaloTh «BOYHOBYBAaTHUCS» Yy Ti
yactuar ESRS-3BITHOCTI, e MiIMPUEMCTBO MOKA3ye: SIK MPOIYKT 1 MpoIie-
CH HOTO CTBOPEHHS BIIMBAIOTH HA JIFOJEH Ta JTOBKIJUIA; SIK LI ACIIEKTH TPaH-
CIIOIOTBCS B PU3MKHU Ta MOXJIMBOCTI JUIS CaMOTo IANIPUEMCTBA; SIK yIpaB-
JHCHKI pilIeHHs 3MIiHIOIOTh PiBEHD IINX BIUINBIB i pU3HKIB.

KonuenryanpHul minxin iHTErpamnii TOBapO3HABUMX IOKA3HUKIB Y
He(iHAHCOBY 3BITHICTH 0a3yeThcsa Ha Mepexoi Bi GopMynH «cepTudiko-
BaHO» /IO CHCTEMH BHMIPIOBAHHX 1 BepHU(pIKOBAHNX 1HIMKATOPIB, IKi MOYKHA
arperyBaTy, NOPIBHIOBaTH MiX IepiojlaMH Ta MiATBEPKYBaTH TOKYMEHTa-
nbHO. [IpHu 1IbOMY NPIOPUTETHICTH Y TOKAa30BOCTI MalOTh MOKAa3HUKHU 0e€3-
MEYHOCTI MPOMYKIIil, BIAMOBIJHOCTI CTAaHIAPTaM 1 MPOCTEKYBAHOCTI, TOJI
SIK TTOKa3HUKHU (Pi3MKO-XIMIYHOT SIKOCTI Ta CTaOlILHOCTI BUPOOHHIITBA MOT-
PpeOYIOTh Y3roKEHHUX MPaBUII TIOPIBHIOBAHOCTI.

[MpakTryHa peanizauis Takoro miaxoxy rnepeadayae MOCIiI0OBHE BU-
OyZlOBYBaHHS «KEpPOBAHOTO JIAHIIOTa» TpaHc(hOpMallil TOBapO3HABUMX Ja-
HUX y 3BiTHI gatamoitHTd ESRS. TloyaTkoBUM KPOKOM BH3HAYAETHCS IIEPH-
METp 1 CYyTTEBICTH NMPOIAYKTOBHUX TEM: BiOIp ACHEKTIB SKOCTI Ta Oe3IeYHOC-
Ti, IO MAIOTh OYTH BKJIIOYCHI B HE(iHAHCOBY 3BITHICTH HA OCHOBI MaTPHIb
PU3UKIB MPOAYKTY, JaHUX IPO HIHMICHTH, BIIKIUKAHHS, IPETEH31T CIIOXKH-
BayiB 1 PeryJSITOPHUX BUMOT, i3 (hiKcalli€ro KpUTEPiiB BKIIOUESHHS Yepes JIo-
TiKy MOJBIHHOI CYyTTEBOCTI.

Hactynauii Kpok — MaIryBaHHS BiliOpaHUX MMOKa3HUKIB HAa CTPYKTY-
Py E€KOJOTiYHHX 1 colianbHUX po3kpuTTiB ESRS: BcTaHOBIIGHHS JIOT1YHOTO
3B’SI3Ky MK BHYTPIITHIMU TTOKa3HUKAMH SIKOCTi/0€3MEeYHOCTI Ta BUMOTaMH
CTaHJAPTIB MIOJ0 PO3KPUTTS BIUIMBIB, PH3HKIB i YHIPaBIIHCHKUX MPAKTHK.
BaxnuBoro yMOBOIO TAaKOI'O MallyBaHHS € BH3HAu€HHS PIBHS arperyBaHHs
Ta (POPMYBaHHS PEECTPY NMPONYKTOBO-OPIEHTOBAHMX IATAIOMHTIB, IO 3a-
Oe3reyye NpOCTeKyBaHICTh KOSKHOTO PO3KPHUTTS A0 HEPBUHHOTO JDKepena i
T/IBUIILY€ aHAIITHYHY ITPO30PIiCTh 3BITHOCTI.

KirouoBuit 3MiCTOBHMI pe3ynbTaT cUCTEMATH3alii HOJIArae B TOMY,
110 3HaYHa YaCTHHA TOBAPO3HABUMX HIUKATOPIB MOXKE BiANOBIATH KpUTE-
pisiIM CYTTEBOCTI, TOPiBHIOBAHOCTI Ta BepHU()IKOBAHOCTI 32 YMOBH HiJIeCTIPs-
MOBAHOTO BinOopy, yHipikamii Ta arperyBanHs. BiamosigHo, y HediHaHCO-
Bilf 3BITHOCTI 3 ABISETHCSA MOKIUBICT NOKA3aTH HE JIHIIC (AKT HASBHOCTI
MIPOIIeTyp AKOCTi/Oe3MeqHO T, a i IX BIMIipIOBaHUH CTaH, AUHAMIKY, TOKa-
30By 0a3y Ta ympaBIiHCBKI HACTIIKH — TOOTO MOB’SA3aTH TEXHIUHI MapaMeT-
PH IPOIYKTY 3 BIUTMBAMHM Ha JIFOACH 1 TOBKUDISA, PU3UKAMHU TSI T AIPAEMC-
TBa Ta MPUHHATUMHU PiLLICHHSIMU.
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3anpornoHOBaHUH MiAXiN OPIEHTYE MiANPUEMCTBA HA CTaHIAPTH3A-
LiI0 CTPYKTYPH JIaHuX 1 BUOYJOBY JOKa30BO1 0a3u yepes 3B’s3yBaHHs MOKa-
3HUKIB 13 IEPBUHHUMH JJOKYMEHTaMH KOHTPOJIIO SIKOCTI Ta 0€3MeYHOCTI, 110
OJTHOYACHO IIICHIIIOE BepUQiKalilo Ta 3MEHIIYE PU3UK «(HOPMaIbHOTO»
3BiTyBaHHA. OuikyBaHUH e(eKT y NPUKIAAHOMY BHMIpI MOJSTae y IiJBH-
IIeHHI iH(OPMATHBHOCTI He(iHAHCOBOI 3BITHOCTI, 3MIIIHEHHI T0Ka30BOi Oa-
3 €KOJIOTIYHHX 1 COIiaJIbHUX PO3KPHUTTIB Ta 3pOCTaHHI JOBIpH KIFOUOBHX
CTEHKXOJAEPIB 10 JaHHUX PO SKICTH i OE3MEYHICTh MPOIYKIIil.

[Momanpmuii pO3BUTOK TEMAaTHUKH JOLUIBHO CIPSIMOBYBAaTH HA EMIIi-
pHUYHY TIepEeBipKYy 3allpOIOHOBAHOTO IMiIXOAY Ha HMPUKIA MiIIPHEMCTB Pi-
3HHX Taiy3ei, po3poOJeHHS THUIOBHX HAa0OPIB MOKAa3HHKIB IS OKPEMEX
TOBAapHUX IPYII 1 iX 3iCTaBJICHHS 3 KOHKPETHUMH PO3KPUTTIMH E€KOJIOTTYHO-
ro Ta couiansHoro 6nokiB ESRS, a Tako Ha nudpoBizaiito ToBapoO3HABUUX
JaHUX Y CTPYKTypoBaHuX (opmarax Juisi 3a0e3leueHHs] IPOCTEe)KYBaHOCTI,
aBTOMaTH30BaHOI Bepudikamii Ta MiX()ipMOBOi MOPIBHIOBAHOCTI HediHAH-
COBHUX MOKa3HHKIB.
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AHAJII3 KOHCTPYKIIII CYUYACHUX MOJIEJIEM MOXKEXHUX
ABTOIIIINMAYIB

Kosanenko P.I.
Hayionanvnuii ynieepcumem yuginbHozo saxucmy Ykpainu

BinmpmicTe mMOXKeXK, SKi BUHUKAIOTh B HACEICHMX MYHKTaX TPaInIs-
IOTBCS B XKHUTJIOBUX OyAWHKax. BomHowac omHNM i3 OCHOBHHX 3aBIaHb, SIKi
BHKOHYIOTh TOXKEKHO-PATYBAIBHI MIAPO3AITHA IO MPUOYTTIO IO MICISI BH-
KIIUKY € TIPOBEJCHHA eBaKyallil jroseit 3 mux OyanHKiB. B ymMoBax mokexi,
KOJM LUISXHM eBaKyalil € 3aJUMICHUMHU J0 LBOTO IPOLECY 3aIy4aeThCs
MIPOTHUIIOXKEKHA TEXHIKA YIS MiiiiMaHHs Ha 3a3HaueHy BUCOTYy. OnHUM i3
BUJIB BKa3aHOI TEXHIKM € TIOXKEXKHI aBTOmifiiimMayi. SIKIIO MOpPiBHIOBATH
OCOOJMBOCTI 1X 3aCTOCYBAHHS 3 MOXEKHUMH aBTOAPAOMHAMHU, K HEIOJIK,
MOYKHa BIIMITHUTH T€, 1[0 BOHU HE JJO3BOJISIOTH BUKOHYBaTH Oe3lepeOiiiHy
eBakyailito morepmiiaux. [1ig yac 3acTOCyBaHHS TOKEKHHUX aBTOMIIiliMaYiB
JUIsl TIPOBEICHHSI eBaKyallii HeoOXiHO CIepIly HiIHSITH JIIOJIbKY Ha IEBHY
BHCOTY (IiABIKOHHSA, OAaTKOHY, JAaXy OYIMHKY), a IOTIM JIIOIWHA ITOBHHHA
MIEPEMICTHTHUCS /IO JIFOJBKH 1 Tai HeoOXiTHO OMyCTHTH ii Ha 3emimto. Ha Bu-
KOHaHHs LUX Jiil 3aTpayaeThcsi JOCTaTHBO OaraTo yacy, TOMy BHPOOHHKH
MIPOTHITOKEKHOT TEXHIKH IMTOOIH3Y KOJNIH MOXKEKHOTO aBTOIIiiiMada MOH-
TYIOTh BUCYBHY npabuny (puc. 1) [1].

Puc. 1. IToxxexxHUI TeIECKOMIYHNN aBTOMIiiMad BUPOOHHUIITBA KOMITaHi1
«Rosenbauer» [1]

3 oxHOTrO OOKY Take TEeXHIYHE PILLICHHS JI03BOJISIE PO3IIUPUTH (YHK-
LIOHAJIbHI MO>KJIMBOCTI MOXEXHOTO aBTOMiAidMaya, a 3 iHIIOro 30UIbInye
Horo rabapuru Ta Macy, o oOMe)Kye HOro 3acTOCYBaHHSI B yMOBAax IIUIb-
HO{ 3a0yI0BH.
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CydacHi MOJIeNTi TTOXKEKHUX aBTOMIAIMMAaYiB MAalOTh JOCTATHHO IIU-
POKHI  TEpeliK IMOXKEKHO-TEXHIYHOIO OCHAIIEGHHS Ta  aBapiifHO-
PATYBAIBHOTO IHCTPYMEHTY, IO JO3BOJIIE BHUKOHYBATH Pi3HI 3aBJaHHS
ocoboBoMy ckiaay. Jlo 1uX 3aBJaHb MOXKHA BiTHECTU PO30OHMpPAHHS Pi3HUX
KOHCTPYKIIiH, poOOTy B HEMPUIATHOMY JUJIsl JUXAHHsS CEPEIOBHIII Ta Ha-
JTAHHS JOMEIWIHOT TOTIOMOTH MOTEPITLIIAM.

[HImIor0 TeHAEHI€0 B KOHCTPYKIIi CyJaCHHX MOJENEH MOMKEKHUX
aBTOIIiMaviB € 00MaHAHHS iX €MHOCTSMH IJIs 30epiraHHs BOTHETaCHHUX
PEYOBHH Ta HACOCHHMH YCTAHOBKAMH IS iX ITIOJaBaHHS MiJ THUCKOM [0
ocepenKy moxkexi (puc. 2).

Puc. 2. TToxexuunit Tenmeckomiunnii apromgiimad DG54/M 1

IloxeXHUI TEISCKOIYHMI aBTOINiiiMaY, SKHH HaBeAEeHWH Ha
puc. 1 obnajgHaHW{ TUCTEPHOIO sl BoU €MHIicTIO 3400 11, miHOOAKOM Ha
2000 51 Ta HACOCHOIO YCTAHOBKOIO, siKa 3a0e3Ieuye HOMIHAIBHY M0Ja4y BO-
rHeracHuxX pedoBuH 70 Ji/c mix TuckoM 16 Oap. Taki BUCOKI XapaKTepHCTH-
KM MalOTh BJIMB 1 Ha rabapuTHI pO3MIpH LBOTO CIIENiaJbHOTO aBTOMOOLIS,
110 TaKOX 3HAYHO OOMEXy€e HOTo 3aCTOCYBaHHS 3a IEBHUX YMOB.

TakuMm 4uHOM, OUIBIICTL MOJENIEH MOKEKHHUX aBTOIIAiMMaviB, AKi
BUTOTOBJISIOTHCS 3aKOPAOHHHMH BUPOOHHKAMH € TEJIECKONIYHUMH. B KoH-
CTPYKIil 0aratb0x MoJelneil MPOCTiIKOBY€EThCSI HaMaraHHs BUPOOHUKIB 110
MaKCUMAJILHOTO PO3LIMPEHHS 1X (YHKLIOHAIEHHX MOXJIHBOCTell. Lle Biu-
Ba€ Ha 30UIBIICHHS TabapUTHUX PO3MIPIB MOXKEKHUX aBTOMIAiMadiB Ta
noBHOI MacH. Uepes 1ie 3HAUHO OOMEXYETHCS 3aCTOCYBaHHS OXKSIKHUX AB-
TOMiifiMadiB B HACEJICHUX ITyHKTaX, SKi MalOTh MUTbHY 3a0ynoBy. Binmo-
BIZITHO PO3pOOHMKAM IOXKEKHHUX aBTOIIAINMayiB HEOOXiTHO HE B OCTaHHIO
4Yepry BpaxoByBaTH X MallOyTHI yMOBH 3aCTOCYBaHHSI.

JlitrepaTypa:
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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BIIPOBAJI’)KEHHS KOMIIJIEKCHOI CHCTEMH YIIPABJITHHS
SKICTIO TA CTAHJIAPTHU3AIII HA 3ANIBHUYHOMY
TPAHCIIOPTI B YMOBAX €BPOIHTEIPAIIIT

Komaposa I'.JI., JIo6oiiko M.O., KosTyn O.B., Ycrumenko L.M.
Yipaincoruil deporcasnuil ynigepcumem 3a1i3HUYHO20 MPAHCHOpMY, XapKie

IIpomecn Tio0Gamizarii HAyKOBO-OCBITHHOTO IIPOCTOPY Ta MOTIIHO-
JICHHA €KOHOMIYHOI iHTerpamii YKpaiHu 10 €BpONEeHCHKOI CIIIBPHOTH CTaB-
JATH TIepeN 3ai3HUIHO0 TaTy33[0 CTpaTeriuHe 3aBIaHHA MI0J0 JOKOPiHHOL
PpeBi3ii METOMONOTIYHNX MIAXOAIB O TEXHITHOTO peryioBaHHA. B ymoBax
rapMoOHi3alil HallloHaJbHOI TPAaHCIIOPTHOI MepeXki i3 3arajJbHOEBPOINEHCH-
KOIO 3aJII3HUYHOI0 CHCTEMOIO KIIIOUOBHM NPIOPUTETOM CTA€ MOJOIaHHS HO-
pMmatuBHUX Oap'epiB. lle moTpedye CHCTEMHOro MEpexojy Bif 3acTapiiol
MOJIeJIi TTACUBHOTO TEXHIYHOTO KOHTPOJIIO J0 MPOAKTHBHOTO YIPABIIHHS
SKICTIO, IO IPYHTYETbCS Ha MDKHapOJHHMX CTaHAapTax, PpHU3MK-
OpIEHTOBAaHOMY MHMCIICHHI Ta IHHOBAaliHHMX METOJaX MOHITOPHHIY JKHTTE-
BOTO IUKJTY CKJIaJHUX TEXHIYHUX cucTeM [1].

DyHIaAMEHTAIFHOIO OCHOBOIO PO30YJOBH CYYacHOI CHCTEMH YIIpaB-
JHHA € IMIUTeMeHTalis raimy3eBoro cranaapty ISO/TS 22163. HaykoBa Ho-
BH3HA I[OTO MiAXO/Y IOJIATAE y 3MIIICHHI aKIICHTIB Ha IHTETPOBAaHE yIIPaB-
JiHHA Oi3HEec-IpoIiecaMy Ta JIAHIIOTaMU TOcTadaHHA. Ha BinMiHy Bim yHi-
BEpCAJIbHUX CHCTEM MEHEKMEHTYy, el CTaHJapT BIPOBAPKYE JKOPCTKI
BUMOTHU JI0 napamerpiB RAMS (HaaiiiHiCTh, TOTOBHICTh, PEMOHTOIPHIAT-
HicTh, Oe3neka) Ta aHanizy LCC (BapTicTh XHUTTEBOTO LMKIY). Takuit mia-
X171 J03BOIISAE HE JHIIE MiHIMI3yBaTH PH3UKH BUHUKHEHHS PAalTOBUX BiJMOB
y I0po3i, a it 3a06e3MeYnTH BUCOKY €KOHOMIUHY €(peKTUBHICTh eKCIITyaTamii
PYXOMOTO CKJIaJly TIPOTSTOM YChOTO TEPMiHY HOTO CiyxOu. BaxmuBum ac-
MEKTOM TYT BUCTYTIA€ YIPaBIiHHSA KOHQIrypali€ro Ta 3MiHaMH, IO rapaH-
Ty€ IUTICHICTh TEXHIYHOI JJOKYMEHTAIlii Ta BIAMOBIIHICT BUPOOY BCTAHOB-
JICHMM BAMoTaM Oe3IeKH Ha BCiX eTarax — Bifl MPOEKTYBAaHHS J0 yTHIIi3amii
[2].

BaxnnBoro HayKOBO-TEXHIYHOIO NMPOOJIEMOIO B KOHTEKCTI €BPOIHTE-
rpauii 3aumaeTbcs 3a0e3MeueH s iHTeponepadbenbHOCTI — 30aTHOCTI 3aii-
3HAYHOI CHCTEMH TapaHTyBaTH Oe3MeYHHWi Ta Oe3nmepepBHUN PyX TOi3JiB
4yepe3 nepikaBHI KOPJAOHU 0e3 TeXHIYHWX 3yIMHUHOK IS 3MiHH OOJIaHAHHS.
Peamizamis miei xonmenmii morpedye BupoBaKeHHS TexHIYHUX crierwdi-
Kamiit inteponepadenpHocTi (TSI), ki JeTanbHO PEerIaMeHTYIOTh mapameT-
PH KITIOYOBHUX MiJCHCTEM: iH(QPACTPYKTYpH, €Hepro3abe3neyeH s, a TaKoXK
CHCTEM KOHTPOJIIO Ta yIpaBiiHHs. HaykoBHil MOIIyK y IbOMY HampsiMi Mae
OyTu CHIpsIMOBaHUH Ha PO3POOKY TEXHIYHUX PILEHb, 3MaTHUX aJalTyBaTH
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eBporeiicbki BUMoru 1o crienudikn Mepexi komii 1520 MmM. 3okpema, Kpu-
TUYHE 3HAYEHHS Ma€ BIPOBAPKEHHS €BPOICHCHKOI CHCTEMH YHpaBJIiHHA
3ani3HnYHUM pyxoM (ERTMS), sika yHidikye mpoToKonn 3B'SI3Ky Mk 00p-
TOBHM KOMII'FOTEPOM JIOKOMOTHBA Ta KOJIHHUMH IPHUCTPOSIMH, 3a0e3redy-
I0YM aBTOMATH3allil0 KOHTPOJIIO MIBUAKOCTI Ta AOTpUMaHHA rpadiky pyxy
[3].

[HHOBAMIHAN BEKTOp PO3BUTKY SIKOCTI HEPO3PHBHO IOB’S3aHUH i3
TU(POBOIO TPaHCPOPMALIIEIO TIPOIETyp OIIHKH BiIIMOBITHOCTI Ta €KCILTya-
TariiiHoro Harmaay. Konnenmis «Smart Railway» nependauae akTHBHE BH-
KOPHUCTaHHS TPEIUKTUBHOI aHANITHKH Ta CTBOPEHHS «LU(PPOBHUX ABIHHH-
kiB» (Digital Twins). 3actocyBanHs TexHOOTi# Benukux gaHux (Big Data)
Ta npomuciioBoro iHrepHery peued (I1oT) mo3Bosse BimiiTH Bij )KOPCTKUX
rpadikiB MIaHOBO-MONIEPEIKYBATLHIX PEMOHTIB Ha KOPHCTh CTaHIapTH3a-
uii mponeciB 00CiayroByBaHHsI 3a (pakKTUUHUM TeXHIYHMM craHoM. Lle He
JIMIIE 3HIDKYE BUTPATH HAa YTPUMAaHHS aKTHBIB, a W palvKalbHO MiJABUIIYE
TOYHICTh MOHITOPHHTY, JIO3BOJISIIOYH BIIPOBA/DKYBATH aBTOMATH30BaHi CHC-
TeMH cepTH(IKalil B peKUMI pealbHOro 4acy. TakMM YMHOM, SIKICTh CTae
KEpOBaHUM JAWHAMIYHUM IapaMeTpoM, II0 0a3yeTbcsd Ha OO0'€KTHBHHX Ja-
HUX JIaTYMKIB, @ HE HA CTATUCTUYHUX yCepEeIHEHHX [4].

[pormec ceprudikarii Ha TpaHCIIOPTI B yMOBax rio0aii3alii BuMarae
MIOBHOI IIPO30POCTI Ta MIXKHAPOAHOTO BU3HAHHS PE3YNbTaTiB HalllOHAJTbHUX
BumpoOyBanb. e mepenbavae akpeqUTamito BITYM3HIHUX BUIPOOYBaTBHIX
LEHTPIB 32 MDKHAPOJHUMH CTaHAAPTAMHU Ta iX IMOCTYTIOBY 1HTETPAIlifO B €B-
pormeiichKy cucteMy opraiB ouiHku BignosigHocTi (Notified Bodies). Ta-
KM{ MIXiM yCcyBae TEXHIUHI Ta agMiHICTpaTUBHI Oap’epu IS yKpaiHCHKUX
BHPOOHMKIB, BIIKPUBAIOYH JIOCTYI O TI00aNbHUX PHHKIB. CHHEPTiS MiX
aKaJIeMIYHUMH JOCITIDKEHHSIMH, OCBITHIMH TporpaMaMyd Ta BHUPOOHHYOIO
MIPAKTHUKOIO € €MHOIO 3aTIOPYKOI0 CTBOPEHHS CTIHKOI TPAHCIIOPTHOI CHCTe-
MH, Ji¢ KO)KCH BY30JI BiIIOBiJa€ MPUHIUIAM (QYHKI[IOHATBHOI OE3MeKH Ta
€KOJIOTTYHOI CYMICHOCTI.

[TincymoByroun mpoBefeHE MOCTIJDKEHHS, CIiJ MiIKPEeCINUTH, L0
BIIPOBAPKCHHSI KOMIUIEKCHOI CHCTEMH YIIPaBIiHHS SIKICTIO Ta CTaHIapTH3a-
uii € cTparerivHuM (QyHIaMEHTOM Ul TpaHcdopMallii 3aJ1i3HHIYHOTO TpaH-
cnopry YKpaiHU B OpraHidyHy 4acTHHY €JMHOTO €BPONEHCHKOTO MPOCTOPY.
[epexin Ha MixkHapoaHi cranmapTu cepii «Railway applications» Ta BuMo-
ru TSI mo3Bomnsie chopMyBaTH MPO30pe CepeloBHIIE IS 3aTydeHHS iHBeC-
TUIIH, O SAKICTh MPOAYKILIi MiATBEPIKYEThCA 00’ €KTHBHUMH METPHKAMH
HaIIHHOCTI.

[epcrieKTHBY MOAANBIINX PO3POOOK JEKATh Y IUIONIMHI TTOBHOI Mi-
JDKATAI3aIii cepTUdIKaiifHX Mpoueayp Ta CTBOPEHHI 3arajJbHOHAIiOHA-
JbHOT MIaTGOPMHU JAaHMX MPO CTaH 3aMi3HMYHMX akTuBiB. Lle no3BosnuTh
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VYkpaiHi He JMIIe IHTErpyBaTHCs B ICHYIOU1 JIOTICTUYHI JIAHIIOTH, a i cratn
AKTHBHUM YYaCHUKOM (pOopMyBaHHSI HOBUX IJI00AJBbHUX CTaHAAPTIB y chepi
PO3YMHOTr0 Ta 0€3NeYHOro TpaHcmopTy. TiNbKM uepe3 rapMoOHiiiHE Moen-
HaHHS CYBOPHMX MDKHApOJHMX PETJIAMEHTIB 13 THYYKHMH 1HHOBaIiHHUMH
IT-pileHHAMH MOXJIMBO 3a0€3MEYUTH CTaJMH PO3BUTOK Ta KOHKYPEHTO-
CIIPOMOXHICTh 3aJII3HIYHOI Tary3i B JOBTOCTPOKOBiH MIEPCIIEKTHBI.
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THCTPYMEHTAPII ITIPOTHO3YBAHHA MOBLIBHOCTI
MEIIKAHIIB Y MACHITABAX MICBKUX AI'JIOMEPAIIIN

Jlazapenko B.Jl., Mopo3 O.B.
Kpemenuyyvruii nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbKO20

[epeminieHHsT HaCEJICHHS € KIIFOUYOBOIO CKJIAJIOBOIO (DYHKIIOHYBaH-
Hs1 OyI1b-KOT TPAaHCHOPTHOI cucTeMu. J[ns eheKTUBHOTO TUIaHyBaHHS MiCh-
KOT'0 TPaHCIIOPTY, NPOEKTYBaHHS HOBUX Marictpajed Ta onTuMizaiii mMap-
IIpyTHOI Mepeki HeoOXiTHO 3ifiCHIOBaTH TOYHE MPOTHO3YBaHHS OOCHTIB,
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HaHpﬂMKiB Ta 4aCOBUX XaAPAKTCPUCTHUK MOI3J0K HACEIICHHS. HepeBarH 1 He-

JIOJIIKY JAHUX METOJIB 3BeeH] B a0 1.

Tabmuws 1
MeTo i1 NPOTHO3yBaHHS IIEpEeMillleHb HaceJIeHHs
Merton ITepeBaru Henomixu
CratuctuuHuit Hocrynnicts nanux, | Moxe He BpaxoBy-

MMpoCTOTAa 3aCTOCY-
BaHHJA

BaTH Cy4YacCHi TCH-
IeHmii MOOUTBHOCTI

I'paBitaniiina Mmoneb

Jobpe omucye Mix-
paloHHI TOTOKH

TTotpebye kamiopy-
BaHHs KOeQilli€HTIB

Marpuig kopecrnone-
HITIH

TouHiCTh MPOTHO3Y
Ha OCHOBI peabHUX
JIAHUX

Bucoka BapTicTh
OINUTYBaHb

ImiTaniiine Moaeto-
BaHHS

MonearoBaHHs
CKJIQTHUX CIICHApiiB

Bucoxki Bumoru 10
MPOTPaMHOTO 3a-
Oe3meYEHHS

MamwmHHe HaBYaHHS

Buxopucranns Big
Data, Bucoka Tou-
HICTh

HeoOxignicTs Be-
JINKUX MAacCHBIB Ja-
HUX

Jlyist nUX 1iIel BUKOPUCTOBYIOTHCS PI3HOMAHITHI METOIM MTPOTHO3Y-

BaHHSI MOOUIBHOCTI, KOKEH 13 SIKMX Mae crienngiuHi 0coOIMBOCTI, IIepeBaru
Ta cepu 3acrocyBaHHs. Hikue HaBejeHO OCHOBHI MiAXOJM, IO 3aCTOCO-
BYIOTBCA y CydYaCHIH TPaHCIIOPTHiH aHANITHII:

1. Cmamucmuyni memoou — BUKOPUCTAHHS AeMOTpadidHIX ITOKa-
3HHKIB, IEPETICIB HACEJICHHSA, ONMMTYBAaHb MO0 MOi3/I0K.

2. I'pasimayiini mMooeni — KiBKICTh MOI3AOK MK pafoHaAMH TIPO-

_klep)

ij d 2
TIOpIIiifHa HACeNEeHHIO Ta 0O0EPHEHO MPOMOpILiiHA BiJICTaHI: v o,

T, . N . . . . p P .
ac U — KiJIBKICTh MO1310K MK paOHaMH 1 Ta J, r ) — 4HCeNbHICT Ha-

CeJIeHHS B paiioHaXx, d BizcTanb Mix Humu, K — koediuienT npomnop-
LiHOCTI.

3. Mooeni mampuyi xopecnonoenyiti — (HOPMYIOTh TPaHCIOPTHI
CXeMH Ha OCHOBIi omutyBaHb Ta GPS-nanux.

4. Imimayiiine mooemnosanns (PTV VISUM, MATSim) — nporxos
MOI3/I0K y BEJMKUX MICTaX 3 ypaxyBaHHIM BHiB TPAHCIOPTY.

5. Memoou mawunnozo naguanns — anami3z Big Data (MoOinbHI
oneparopu, GPS-HaBiraTopu, TpaHCIIOPTHI KapTH).
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BuchoBku. HpOFHOSyBaHH?[ nepeMimeHL HaCCJICHHA € CICMCHTOM

PO3BUTKY TPaHCIIOPTHOI CHCTEMH Ta MICBbKOI iH(ppacTpykTypu. HaitGinbim
e(eKTUBHUMH € IHTErpoBaHi MiJIX0/AH, 0 MOEJHYIOTh CTATUCTUYHHUN aHa-
J1i3, Mo/ieNoBaHHs Ta TexHouorii Big Data. Bukopucranss pe3ynbrariB Ta-
KHX IMPOTHO3IB JI03BOJISIE IIABUIINTH €()EKTHBHICTH TPAHCIIOPTHUX BUTPAT
Ta piBeHb MOOUTLHOCT] HACEIICHHS.

W

10.

11.

12.
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VJIOCKOHAJIEHHSI TEXHOJIOT'Ti B3AEMO/III 3AJIIBHUYHUAX
CTAHIIA NPUMUAKAHHS 3 I’ I3HUMHA KOJISIMU
HIAIIPUEMCTB Y CUCTEMI IOBAI'OHHUX BAHTAXKHHUX
INEPEBE3EHb

Jlomotbko J1.B., Kyapsimos /I.B.
Yxpaincokuii oeparcasnuil ynigepcumem 3anisHUYHO20 MPAHCROPINY

BanTaxkHi 3adi3HWYHI TepeBe3eHHS € 0a30BOI0  CKJIAIOBOIO
TPaHCHOPTHO-JIOTICTUYHOTO 3a0e3MEeUeHHs MPOMHUCIOBOCTI Ta arpapHOTro
CEKTOpPY €KOHOMIKH. Y CTPYKTypi OBarOHHHX II€PEeBE3eHb 0COOINBE Miclie
3aliMaroTh MiA’{3HI KOJii HiANPUEMCTB, Ha SIKUX BUKOHYIOTHCS OCHOBHI
orepariii 3 HaBaHTa)XCHHS, BUBAaHTKCHHS Ta BHYTPIIIHHOTO MEPEMIlIeHHS
BaroHiB. Y 30HI B3aeMOJil CTaHLiil NPUMHMKAaHHA 3 IiJ i3HUMH KONISIMHU
dhopmyetnes 10 40% yvacy 000pOTy BaroHa, 1o 0e3mocepeHbo BILIMBAE HA
e(eKTUBHICTh MEPEBI3HOTO MIPOIIECY.

CyuacHi  yMoBM  (yHKLIOHYBaHHS  TpPAHCIOPTHOI  raiysi
XapaKTepU3yIOThCSl 3POCTAaHHSIM BHMOT JIO PUTMIYHOCTI, HaAiHHOCTI Ta
Oe3meKkn BaHTAKHUX IEpPeBe3eHb. 3a IMX YMOB TPAIUIiAHI MiIXOAH IO
opraHizamii B3aeMoOJii CTaHNOIA 1 WA’ I3HAX KON, mo Oa3yrThCs
MIepEeBAXHO HA OTIEPATHUBHUX JUCIIECTYEPCHKUX PIMICHHAX, HE 3a0e3MeuyoTh
HEOOXITHOTO piBHA €(PEKTHBHOCTI MPOIIECIB.

AKTyaJbHICTh yJOCKOHAJICHHS TEXHOJIOTi B3aeMOAil CTaHIliN
NPUMHUKAHHS 3 Wi 13HUMH KONISIMH MiINPUEMCTB 3yMOBJIEHA THM, IO
OCHOBHI  eKCIUTyaTamidHi BTpaTH TMpH [OBAarOHHUX MEPEBE3CHHIX
BUHHUKAIOTHh caMe y 30HI BUKOHAHHS MaHEBPOBHUX 1 BAHTAKHUX orepamiii. 3a
pe3ynbTaTaMu JIOCHTIDKEHh BCTaHOBJIEHO, IO ToHan 90 % BaHTaKHUX
orepamniif BUKOHYEThCS Ha MiA i3HUX KONifX, P LBOMY 4Yac mepeOyBaHHS
BaroHiB y 30HI HE3araJlHOro KOPUCTYBaHHS Ma€ TEHJCHIIIO 10 3pOCTaHHS
[2].

HepurmivHicTh mOma4yi Ta 3a0WpaHHA BaroHiB, HEJOCTATHS
Y3TOJDKEHICTh 3 BUPOOHMYMMH LHKJIAMH ITJIPHEMCTB, OOMEXKEHICTh
MaHEBPOBHX pPECypCiB 1 BIJCYTHICTh (HOpPMaii3oBaHUX pEIIaMEHTIB
B3a€MOJIi NPHU3BOAATH 10 HAKOIMYECHHS PYXOMOTO CKJIaay, HOBTOPHHUX
MaHEBPOBHX MEpeCyBaHb 1 3POCTaHHS HENPOAYKTUBHHUX IPOCTOIB.
[NopymierHsT TepMiHIB 00CIYTOBYBaHHS i I3HUX KON CYIIPOBOIKYETHCS
(hiHAHCOBO-TIPAaBOBIMH PU3UKAaMH, IIOB’I3aHUMH 31 MTPAGHIMH CAaHKIISIMHU
Ta TPEeTeH3iHOI po0O0TOI0, IO 30LIBIIye TPAaHCIOPTHY CKIAIOBY Yy
cobiBaprocTi mpomykiii [3].

VY cy4acHHMX MOCHIJUKEHHSAX MiIKPECTIOEThCS, 10 Mif i3HI Kouii €
KITFOYOBUM €JIEMEHTOM BHPOOHUYO-TPAHCTIOPTHUX JIOTICTUYHHUX JIAHITIOTIB,
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a miaBUIIEHHS epEeKTUBHOCTI X (DYHKIIOHYBaHHS MOXJIMBE JIMIIE 32 YMOBU
(dopmaiizalii Ta y3roJXKeHHs TEXHOJIOTIYHHUX MPOIIECIB Y CUCTEMI «CTAHIis
MPUMUKAHHS — ITiJ1’ 13Ha KOJIisl — MiAIPUEMCTBOY.

B3aemopito craHLil NPUMHMKaHHS 3 1111’ 13HOIO KOJIEO MiJIPHEMCTBA
JIOLUIBHO PO3TIISIATH SIK CKJIAJHUH TEXHOJIOTIYHHUH Tpolec, M0 BKIIOYAE
CYKYITHICTh TOCTIIOBHHX ONepariii 3 OYiKyBaHHS II0/adi, BUKOHAHHS
MaHEBPOBHX IIepeCyBaHb, IepeOyBaHHSI BAaroHiB IIiJ BaHTAXHUMH
omepamisMH Ta iX MOJANbmIoro 3abwupaHHsA. [ KiIBKICHOT OIIHKH
e(eKTUBHOCTI 1i€i B3aeMomii cymMapHHUil yac mepeOyBaHHS BaroHa y 30HI
00CITyTOBYBaHHS MOKe OYTH IMOJAHUHA y BUTIIAII:

r,=7T, +T7,+T +T +T,, )

0% — yac O4iKyBaHHsI [10JIa4i BaTOHIB HA CTAHI(IT IPUMHUKAHHS;

N5

" — TPUBAJICTH 10/1a4i BaroHiB Ha i i3Hy KOJIiI0;

" — gac BUKOHAHHS MaHEBPOBUX OIEpAIliif;

NN

# — gac nmepeOyBaHHS BaroHiB ITi1 BAHTAKHUMH OTICPaIliIMU;

~

3 — gac O4iKyBaHHS Ta BUKOHAHHS 3a0WpaHHS BaroHiB.

AHamni3 CTpYKTypH LBOrO IOKAa3HWKA CBIIYMTH, WO HAHOUIBII
HecTaOUIBHUMH € CKJI3J0Bi, TOB’s3aHI 3 OYIKyBaHHSAM 1 MaHEBPOBOIO
pobortoro. IX BenMuMHA BM3HAYAETHCA MEPEBAKHO OpraHizaliHHUMH
YUHHUKAMH, a HE TEXHIYHHUMH Napamerpamu iHppacTpykrypu. Came wi
CKJIaJIOB1 (pOPMYIOTH OCHOBHHII pe3epB CKOpOUEHHS 000pOTy BaroHa 0Oe3
HEOOXiTHOCTI KaIliTaTbHUX BKIAJCHB Y iHPPACTPYKTYpY.

CucremMa «cTaHmis MPUMUKAaHHS — Wi 13HA KOJisS» HAIEKHTH IO
kiacy cinabodopmarnizoBaHux 00’€KTiB yNpaBIiHHSA, OIS SKHX XapaKTepHI
6araTo(akTOPHICTB, HasBHICTH BUTIAIKOBUX BIUIHBIB i
0araToKpuTepiadbHICTh NPUHHATTS pimens [2, 4]. Y Takux ymoBax
e(CeKTUBHICT YIPABIiHHSI 3HAYHOIO MIpOI0 3aJIeXHUTh BiI pIiBHA
BIIOPSITKOBAHOCTI TEXHOJIOTIYHUX MPOLEAYpP 1 YITKOTO persiaMeHTYBaHHS
Il yYacHMKIB TEPEBI3HOTO IPOIECY3 BHUKOPHCTaHHAM iH(pOpMaLiHUX
TexHouori# [1].

VY 10CKOHaJIEHHST TEXHOJIOT1] B3a€MO/Ii NMPONOHYETHCS 3IiHCHIOBATH
LUISIXOM BIPOB3KEHHS Y3rOJKEHOTO TUIAHYBaHHS 10jadi Ta 3a0upaHHs
BaroHiB, sIKe BPaxOBY€E NPOITyCKHY CIPOMOXKHICTb (DPOHTIB HABAaHTAKCHHS,
MOXJIMBOCTI ~ MAaHEBPOBOTO  TOCIONAPCTBA Ta  BHPOOHMYI  LUKIH
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nianpueMcTs (puc. 1). Takuii minxing BpaxoBYye NMPOIYCKHY CIIPOMOXKHICTh
(pOHTIB HABaHTa)XEHHS, MO>JIMBOCTI MaHEBPOBOIO TIOCHOAApCTBA Ta
BUPOOHHYI LIUKJIN MiAITPUEMCTB.

lowaTOK PAaHyBAKKA

# ™
\

Exan 1: Mpornoaysanna
FOTORKOCTH NiATaHOT KaATI

Evan 2: Gopnysanna
rpacika nogad

Exan 3: YaromeHns 3

MBHEBOBHMM PeCypCamMH

Eran 4: HowiTopuwr
BHKONHHA

RN
|
Eran 5: KopurysanHa & i
peansiomy Hack
i

[loby sasepuerol

Tak,

\\ ,,/’.

Awania pesynsTaria 2084

Puc. 1. CTpyKTypHO-JIOTICTUYHA CXeMa y3T0[KEHOT0 IIAHYBaHHS
pobotu mix’i3HOi Koii

JlocmimkeHHsT B3a€MOJIl COPTYBIBHHX CTaHMIH 3 MiA I3HUMH
KOJIISIMM BEJIMKUX MiIPUEMCTB ITOKA3yIOTh, 1110 3aCTOCYBaHHS JIOTICTUYHUX
i popmarnizoBaHUX MIiIXOMIB 10 YHPaBIIHHS JTO3BOJISIE 3MEHIIMTH HPOCTOT
BaroHiB, CKOPOTHUTH KUJIBKICTh MO3aIJIAHOBUX MAaHEBPOBUX OIepariii i
i ABUIUTH PUTMIYHICTh pOOOTH CTaHIIIH MpUMUKaHHS [4].

BripoBamkeHHsT 3alpOIIOHOBAHOI TEXHOJIOTI] J/I03BOJAE JOCATTH
HACTYITHUX TTOKAa3HUKIB: CKOPOYEHHS Yacy OYiKyBaHHS mojadi Ha 18-22%;
3MEHIICHHS KITBKOCTI MaHEBpOBHX ormepanid Ha 15%; TmiABHIIECHHS
PHUTMIYHOCTI 00CITyroBYBaHHs 10 92%.

3anpornoHOBaHUi MiAXiJ He MOTpeOdye 3HAUHHUX 1HPPACTPYKTYPHHX
3MiH 1 Moxe OyTH peai3oBaHMH y MeXaxX YMHHOI TEXHOJOTrii podoTH
CTaHII PUMUKaHHS Ta Mia i3HUX Komid. OTpUMaHi pe3yJibTaTH IOLIIBHO
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BUKOPHCTOBYBAaTH IIPH  PO3POOJEHHI  TEXHOJOTIYHHMX  PErjaMeHTIiB
00CIyroByBaHHs i’ i3HUX KOJIH MiANPUEMCTB, a TAKOX SIK METOIUYHY
OCHOBY JUIsl TIOJAIBIINX JOCHIDKEHb 3 YIOCKOHAJEHHS OpraHizamii
BaHTA)XHUX 3aJII3HUYHHX [IEPEBE3EHb.
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JIO MIUTAHHA MOJIEJTIOBAHHS CTPYMOIIPUMIMAUYIB
EJEKTPUYHOI'O TPAHCIIOPTY

Mauitopa 10.'cr.rp. 3TBT-21, 3a6im L.2 cr.rp. [IM-2412,
Bba6'ax M.!, Hegy:xa JI.2
!Hayionanvnuii ynieepcumem Jlveiecoka nonimexuixa

2Ypainucokutl depacagnuii yHigepcumem HayKu i mexHono2ii

[Migpumenns BuMor a0 Oe3mneku [1, 2], eKONOTiYHOCTI Ta MaTepia-
nomictkocTi [3, 4] Ta eHeproedekTuBHOCTI [3, 5, 6] BU3HAYa€ Cy4yacHi TCH-
JICHIIIT PO3BUTKY TPAHCIIOPTHHUX CHUCTEM.

VY Mexax rio0ajsbHOT TPAHCIOPTHOT MOJITHKHU MPIOPUTET HANAETHCS
BIPOBADKEHHIO €JIeKTpU(DIKOBAaHUX BHIIB TPAHCIOPTY SK aJIbTEPHATHBH
TEXHIIli 3 ByTJICBOITHEBUMHU BUKHIAMHU.
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IMpouec enexrpudikanii HaOyB KOMIUIEKCHOTO XapakTepy Ta OXOIl-
JIIOE HE JIMILE 3aJi3HUYHY Tajy3b, KOMYHAJIbHUH €NEKTPUYHUNA TPAHCIIOPT
ane i cy4acHHi aBTOMOOUTLHUI TPAHCIIOPT.

Po3poOka i BIpOBa/PKCHHSI BaHTAXXHUX €JIEKTPUYHUX aBTOMOOLIIB
NPOBITHUMH aBTOBUPOOHMKAMHU CTBOPIOE IEPEAYMOBH MJIsI ONTHUMi3allii
TPAHCTIOPTHO] JIOTICTHKH Ta 3MEHIIEHHS CKCIITyaTal[iiHIX BUTpAT.

KitouoBum kpurepieM ehekTUBHOCTI (HYHKITIOHYBaHHS TPAaHCIIOPT-
HHUX CHCTEM TPaJHLIHHO 3alUIIA€ThcA Oe3leKa pyXy, OJHAK y CyYacHHX
yMOBaxX 3Ha4yHy yBary NPHIISIFOTh €KOJOTIYHMM acIleKTaM Ta pallioHallb-
HOMY BHKOPHCTAHHIO eHepropecypcis [6 - 8].

Puc. 1. Crpymomnpuiimadi pi3HHX THIIIB PyXOMOT'O CKJIaIy
a — CJICKTPUYHI JJOKOMOTHBH; b — TpaMBaiiHi BArOHU; C — aBTOMOO1ITI

VYci 11l BUMOTH € aKTyaJIbHUMU SIK JUTSI KITACHYHUX BHIIIB €IEKTPHU-
HOTO TPAHCIIOPTY 3aJTi3HHIb (puc. 1, a), KOMYHaJIHHOTO €JIEKTPUIHOTO Tpa-
HCIIOPTY, Y TOMY YHCIIi IIBUIKICHUX TpaMBaiiHUX BaroHiB (puc. 1, b), Tak i
IUISl CydacHUX aBTOMOOIIBHHUX enekTpudikoBanux cuctem (puc. 1, ¢) [9,
10].

CHiJIbHOIO TEXHIYHOIO OCOONMBICTIO 3a3HAYCHUX TPAHCIOPTHUX 3a-
c00iB € BUKOPHCTaHHS CTPYMOIIPUIMayiB Pi3HUX TUIIB JUIA Mepeiadi eiek-
TpUYHOI eHeprii Bil KOHTAKTHOI Mepexki A0 TSAroBOro objaJHaHHsS TpaHC-
MIOPTHOTO 3ac00y.

HaiinommpeHimmM THIIOM TaKHUX MPHUCTPOIB € MaHTorpadHi cTpyMo-
npuiiMadyi, IO YTBOPIOIOTH 0araToJIaHKOBI MEXaHI4HI CHCTEMH.

JIyist BAHTaXXHUX EJIEKTPOBO3IB MOCTIHHOIO CTPYMY XapakTepHHM €
3aCTOCYBaHHS CUMETPUYHHX IMaHTOTpadiB (puC. 2, a), OCKIIbKHA PEXUMHU
poOOTH TaKWX TATOBUX €JICKTPHYHUX amapariB mependadaroTh B3a€MOIII0 3
KOHTaKTHOIO MEpEeXero MoCTiiHoro ctpymy Hampyrowo 3000 B ta enekrpu-
YHUM CTpYMOM Topsaaxy 2500 A.
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VY 6inpUIoCTi BUNIAJIKIB HA CYyYaCHUX TPAHCIIOPTHHX 3ac00iB yKe BH-
KOPUCTOBYIOTh aCHMETPUYHI KOHCTPYKLII (puc. 2, b) ctpymornpuiimMauis, sKi
MAIOTh 1HIII JUHAMIYHI BIACTHBOCTI.

Puc. 2. CrpymonpuiimMaui nantorpagHoro tumy:
a — CUMETpUYHi; 0 — acCUMeTpu4Hi

B3aemonis ctpymMompuiiMadiB 3 KOHTAKTHOIO ITiIBICKOI0 € CKJIAIHUM
JUHAMIYHUM TPOILIECOM 13 MPaKTUIHO HECKIHYCHHOIO KUTBKICTIO CTYTICHIB
cBobom.

VY mportieci pyXy TpaHCIIOPTHOTO 3ac00y B3IOBXK MepeKi KOHTAKTHHUX
JIPOTIB 3MIHIOIOTHCS TTApaMETPH MacCH, )KOPCTKOCTI Ta CHJI TepTS 000X B3ae-
MOZIIOYNX €JIEMEHTIB.

JlonaTkoBy CKJIaHICTh CTBOPIOE 3MiHHA BHCOTa KOHTAKTHOTO JIPOTY,
3YMOBIICHA HEPIBHOMIPHICTIO €TaCTUYHUX XAPAKTCPUCTUK KOHTAKTHOI Mij-
BIiCKH B MEKaX MPOJbOTIB. Lle MpU3BOIUTH 10 KOJIMBaHb BEIICYMHU KOHTAK-
THOTO HATHUCKY, IO ICTOTHO BIUIMBA€ HAa 3HOIIYBAHHS KOHTAKTHHUX CIICMCH-
TiB 1 JOBIOBIYHICTh CTPYMO3HIMHOI CHCTEMH.

VY 3B’A3Ky 3 IMM 3HA4YHY POJb Yy JOCTIIDKCHHI Ta BIOCKOHAJCHHI
KOHCTPYKLiH maHTorpagisB BiJirpae MaTeMaTH4HE MOJIECIIOBAHHS, SIKE JIO-
3BOJISIE aHATI3yBATH KIHEMATUKY 1 IWHAMIKY MEXaHi3MiB IIIe Ha eTari Impoe-
KTYBaHHS.

Jlyist po3paxyHKy AMHAMIYHUX XapaKTepUCTHK MaHTOrpapHUX Mexa-
HI3MiB IIMPOKO 3aCTOCOBYIOTHCS EHEPTETUIHI METOIH, Y MEXaX SKUX CHep-
Tis Ta BUKOHYBaHa poO0Ta ONMHUCYIOTHCS Yepe3 y3aralbHEeHI KOOPAUHATH Tie-
peMilleHb.

Tako)X BUKOPHUCTOBYETHCS METOJ MPHUBEICHOI MAacH, IO O3BOJISIE
anmpOKCUMYBATH CKJIAJHI 0araToJAHKOBI CHCTEMH CKBIBAJICHTHUMHU MacOBO-
MPYKHUMH MOJICIISIMH.

3 METOI0 3HMKEHHS OOYHCIIOBAIBLHOI CKIAIHOCTI Ta MiABHILEHHS
e(heKTUBHOCTI MPOEKTHHUX JOCIIIKCHh HAMHU 3aIPOIIOHOBAHO MOJICNb ME-
XaHi3My naHrorpada 3 JBOMa CTYNEHSIMH CBOOOIH. 3ampOIOHOBAHHUN Mif-
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XiJI, Ha BiAMIHY BiJI TPAJUIIIHUX MOJIeNICH, 3a0e3Iedy€e MOKIUBICTh OLIHKA
BIUIMBY 30BHIIIHIX ()aKTOPIB i3 HE3HAYHOIO MOXUOKOIO.

Mopenb MICTHTh [IBl EKBIBaJEHTHI Macu Ta OJHY CKBIBaJICHTHY
npykuHy (puc. 3) i J03BOJIsIE BU3HAYATH YCEPEAHEHI NMepeMilleHHs TPhOX
OCHOBHUX JIAHOK MEXaHi3My.

<>
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Puc. 3. Monens manTorpada 3 JBoMa CTYIIEHIMH CBOOOIH:
| — mHeBMaTHYHA YaCTHHA eIEKTPOBO3a (MIOBITPSHUNA pe3epByap);
2 — MHeBMAaTUYHUI NPUBLA HiHITTS naHTorpada (MHEBMAaTUYHUN [MITIHIP)
3 — MexaHiYHa KOHCTPYKIIisl paMu naHtorpada (Meranesi TpyOu);
4 — Touka B3aeMOii eneMeHTiB nanTorpada i KOHTaKTHOTO APOTY (MiAIpY-
KMHEHI KOHTAaKTHI IJTACTHHH, 110 MIPUTHCKAIOTHCS JI0 APOTY)

Hagenena MoJielib 3a CBOEK KOHCTPYKIIIEIO € CIPOIICHO, OCKUTBKH
po3rany’KeH!i 0araToJaHKOBH MeXaHi3M 3aMiHEHHH IMOCIIiJOBHICTIO YO-
TUPHOXJIAHKOBOT'O JIAHIIIOTA.

KimpkicTh  BaXUTBHUX  MEXaHI3MiB  3MEHIIEHAa 33  paxyHOK
00’eqHaHHA X y TpeTiil yaHIi. Bemuka KiTbKICTh €KBIBAJICHTHUX MPYXKHUH,
SIKi BpaXOBYIOTh TPYKHICTh CHCTEMH B ITJIOMY, OyJIH 3BEIeH] 0 OJHieT ek-
BiBaJICHTHOI IPY>KWHU B YETBEPTIiil JTaHII.
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CYYACHUM CTAH I IEPCHEKTUBHU PO3BUTKY
TOBAPO3HABCTBA B YKPATHI Y BOEHHUI NEPIO]]

Mamenko M.A., Illanpan €.M., Binonepkiscokuii O.B., Cocnos LI.
Hayionanvnuii mexniynui ynisepcumem «XapkiecoKuil noaimexHivHull iu-
cmumym»y

ToBapo3HAaBCTBO — i€ MPHKJIAAHA HAYKOBA AMUCLUMILIIHA, IO BHBYAE
CIIOXKHBYI BJIACTUBOCTI TOBapiB, iXHIO AKICTh, CTAHAAPTH3ALIIO Ta JKUTTEBUH
UK y TIpoleci BHPOOHHUITBA, 00Iry W CHOXHWBaHHSI. BOHO € Ba)KIHMBOIO
CKJIaJIOBOI0 PUHKOBOI €KOHOMIKH, OCKUTBKH 3a0e3ledye OIHKY SIKOCTi Ta
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Oe3neKky IMpoxyKuii st 3aJ0BOJICHHS MOTPe0 HAaCENEHHs Ta IMiATPUMKH
KOHKYPEHTOCIIPOMOKHOCTI HiAMPUEMCTB Ha PUHKY [1].

AxTyanpHICTh IpoOIEMH BU3HAYAETHCS THM, IO MMOBHOMAcIITaOHA
BiHiCbKOBa arpecis MpoTu YKpaiHW CTBOpHMJIA HOBI BUKJIMKH JISI BITYM3HS-
HOTO PHMHKY TOBapiB, JOTICTHYHUX JIAHIIOTIB 1 CHOXXHMBYOI MOBEAIHKH, L0
Oe3nocepeiHbO BILIMBAE HA PO3BUTOK TOBAPO3HABCTBA.

BiifHa 3HaYHO BIUTMHYJA HE TiMBKA Ha €KOHOMIKY YKpaiHu, a il Ha
TOBapHI PUHKH, TIPH3BENIA 0 3HAYHUX 3MIH Y JIOTiCTHII W 00iry ToBapis.
UYepe3 pyliHyBaHHS iHOPACTPYKTYPH Ta TOPYIICHHS NDIAXIB ITOCTaYaHb
MiATPHEMCTBA OYJIM 3MYIIEH] MIBUIKO aJanTyBaTHUCS O HOBHX YMOB. 30K-
pema, BUPOOHHUITBO Ta OOIT JEsSKUX TOBapiB 3HHU3MINCS, IO MOTpedye HO-
BUX IiJIXOJIIB JI0 OI[IHKK SIKOCTI, CIIOKUBYOrO MOIKUTY Ta CTaHAapTiB. Exo-
HOMiYHa HEeCTaOUIBHICTh Ta BIMCHKOBI Ji1 CIPHYMHWIN 3MIHH B CIIOKHBYHX
ynono0aHHsX, IO BUMAarae ajanTtaiii acOpTUMEHTHOI MOJIITHKH MiJNpH-
€MCTB Ta METO/IIB OIlIHKK TOBapiB. KpiM TOro, 3pocTae 3HaYyIIiCTh TOBAp-
HOI €KCHEPTH3H, y TOMY YHCII JUI1 KPUTHYHO BKIMBUX TOBAPIB, IIOCHIIIO-
€ThCSI POJIb MIATBEP/DKECHHS OE3MEYHOCTI MPOIYKINi, a TAKOK KOHTPOJIIO 32
JIOTPUMAHHSIM BHMOT MapKyBaHHS Ta YMOB 30epiranHs B HecTaOlIbHUX JIO-
TiCTHYHHX cleHapisx [2].

B ymoBax BiliHM BHHUKIJIM TakKi MpoOJIEMH PO3BUTKY TOBapO3HABCT-
Ba. [lo-niepmre, 0OMeKeHHS HAyKOBOI AIsUIPHOCTI Ta MaTepialbHUX pPecypciB
— BIMCBKOBI fii BIUIMHYJIX HAa HayKOBY 1H(QPAcTpyKTypy YKpaiHu, amxe 3a
oninkamu FOHECKO mnoctpaxnanu abo Oynu 3pyiliHoBaHi monan 1400 nay-
KOBHX 00’€KTiB, 1110 MPHU3BEJIO JO BiJICEJICHHS HAYKOBIIB i BTpaTH 00Jaj-
HanHs. [le ycknagHioe MpoBENCHHS MOBHOLIIHHUX TOBapO3HABYMX JIOCIi-
okeHb. [lo-gpyre, yckiIagHeHHS IMIOPTY 1 CTaHAApTH3aMii TOBapiB — depes
BOEHHI il IMIOPT TOBapiB CTaB CKJIQJHIIINM, IO BIUIMHYJIO Ha CTaHAApTH-
3amil0 Ta AOCTYIHICTh cepTudikamiiianx npouexyp. Lle cTBoproe BHKINKH
Uit ¢axiBiiB y chepi TOBapO3HABCTBA, OCKUILKM HEOOXiTHO aganTyBaTH
CTaHAAPTH 10 HOBHUX YMOB i1 3HaWTH OajaHC MiX JOCTYIHICTIO TOBapiB Ta
BUMOTaMH 10 iXHbOI sikocTi. [lo-TpeTe, migBHUIEHHs PU3HKIB TOBapHHUX (a-
nbcndikamii i HepiBHOMIPHOCTI SKOCTi B yMOBax Ae(ilUTIB Ta HOSBH «I1a-
panenbHUX» KaHaJiB 30yTy. Lle akTyainizye pU3HK-OpiEHTOBaHMH MiAXix 10
KOHTPOJIIO SIKOCTi: NPIOPUTHU3ALII0 NOKA3HHUKIB OE3MEYHOCTI, 3aCTOCYBaHHS
MIPUCKOPEHUX METOMIB ieHTH]iKaIii, a TaKOX PO3IIMPEHHS IHCTPYMEHTIB
MIPOCTEKYBAHOCTI JIJIsl MATBEPIKESHHS MTOXO/DKEHHS 1 pyXy ToBapiB [3-4].

Tomy, Ha Hally AyMKY, IEPCHEKTUBAMHU PO3BUTKY TOBAPO3HABCTBA B
VYxpaiHi €:

1. BuxopucranHs iHHOBAIiii Ta IU(PPOBUX TEXHOJOTIH: OXHUM i3
KIIFOUYOBHX HANPSMKIB MOAATBIIOTO PO3BUTKY € BIIPOBAKECHHS IUTYYHOTO
iHTesnekry, Big Data (Besmkux JaHuX) TOLIO IS IMiBHIIECHHS eeKTHBHOC-
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Ti OLIHKH SKOCTI TOBapiB 1 BIiJICTEXKCHHS iX MOXOMkeHHA. lle mo3Boauth
CKOPOTHTH BUTPATH Ha MEPEBIPKY Ta MiJBUIIUTH PiBeHb IPO30POCTi HA pH-
HKY. [IpakTH4YHO Ba)JIMBUMU € HU(POBI peecTpu cepTHdikalii, exeKTpoHH1
«TacTIOpTH» MPOAYKIii, IHCTPYMEHTH aHalli3y cKapr i NOBEpPHEHb, MOHITO-
PHHT SIKOCTI B peXHMi OJIM3bKOMY JI0 PEaNbHOro 4acy, IIo A€ 3MOTY IIBH-
JIIIe pearyBaTH Ha KPUTHYHI BiAXIJICHHS OKa3HUKIB.

2. IaTerpamis 3i CBITOBUMH CTaHAApTaMU: y MEPCIEKTUBI TOBAPO3-
HABCTBO B YKpaiHi Ma€ alanTyBaTH CBOi CTaHAAPTH A0 MDKHAPOIHHX i €B-
POTIEHCHKUX 3 ypaxXyBaHHSM BHMOT 1O O€3MEeYHOCTi, MapKyBaHHS, OIHIO-
BaHHS BiJIOBITHOCTI Ta MPOCTEKYBAHOCTI, IO CIPUATHME BUXOIY yKpaiH-
CHKHX TOBapiB HA 3aXiJHI PUHKH Ta MiBHUIIEHHIO IX KOHKYPEHTOCIIPOMOX-
HOCTI. 3MiHH y CBITOBIH TOPTiBIIi, BUKJIUKaHI BIHHOIO, MiATBEPPKYIOTh IOT-
peOy amanranii HalliOHAIBHUX CTAHAAPTIB 10 BUMOT MIXKHAPOJHOTO PUHKY.

3. [ocuneHHs: METOOJIOTIT OI[IHIOBAHHSA SIKOCTI B KOOPJHHATAX CTa-
JIOTO PO3BHUTKY: aHaJli3 MOBHOTO XHTTEBOTO IHMKIY TOBapiB, ypaxyBaHHS
€KOJIOTIYHUX MapaMeTpiB yIaKOBKH, pecypcoe(eKTUBHOCTI Ta MPUIATHOCTI
NaKyBaJIbHUX MaTepialiB 0 MOBTOPHOTO BUKOPHCTAHHS Ta MEPEpOOIICHHS
TICIIS CIIOXKMBAHHS BIJIIOBITHO 710 BUMOT €BPONEHCHKOTO pUHKY. [list ykpa-
THCHKHX BHPOOHUKIB, OpieHTOBaHUX Ha Kpainu €C, e o3Haydae moTpedy iH-
Terparii MOKa3HUKIB €KOJIOTIYHOCTI Ta O€3MeYHOCTI MaKyBaJIbHUAX MaTepia-
JIB y CHCTEMY TOBapO3HABYOI €KCIICPTH3H Ta CTAHIAPTIB, IO MiABUILYE J0-
BipY J0 BITYH3HSHOI MPOIYKIIi1 Ta 3MeHITye HeTapuHi Oap’ epw.

4. BaockoHaJeHHs TOBapO3HABYOI OCBITH Ta MiJArOTOBKA BUCOKOKBa-
midikoBaHuX (axiBI[iB: OCBITHI IPOrpamMy 3aKJIa/iB BUIIOT OCBITH YKpaiHH
MAaIOTh BIATIOBiAAaTH CyYaCHUM BUKJIMKAM, 30KpeMa 3MIIIHEHHIO KOMIIETEHT-
HOCTeHl y cdepi KOHTPOIIO SIKOCTi, cepTudikaii ta nuppoBoi aHATITHKH.
e cmpuarume miarotoBmi (axiBiiB, 37aTHUX e(EKTUBHO MPAIfOBAaTH B
YMOBaxX HOBHX PHHKOBHX BUKJIMKIB.

TakuM YMHOM, MO>KHa 3pOOUTH HACTYIHI BUCHOBKH: TOBapO3HABCT-
BO B YKpaiHi 3aJIMIIAETHCS BaXKIMBOIO T'ajly3310 HAYKH, 110 3a0e3reuye olli-
HKY SIKOCTI Ta O€3MeKH TOBapiB, CTaHAAPTHU3ALII0 Ta KOHKYPEHTOCTIPOMOX-
HICTh MPOJYKLIT Ha PUHKY; BificbKOBa arpecis MpoTu YKpaiHW IpuU3Bena 10
CYTTE€BUX 3MiH y KOH IOHKTYpl TOBapHHMX PHHKIB, JIOTICTHII TOBapiB Ta
CHOXKMBYIH TOBeIIHII, 110 NOTpedye ananranii METOJIB TOBapO3HABCTBA;
MIEPCIIEKTHBH PO3BUTKY IUCIWITIIHM OB s13aHI i3 BIPOBAKEHHAM ITH(pO-
BHX TEXHOJIOTiM Ta MIXKHAPOJHUX CTAHIAPTIB, a TAKOX aJalTaIli€l0 OCBIT-
HIX IPOTpaM [0 Cy4acHHX PHHKOBUX MOTpeO. [IpakTudHe 3HAYCHHS 3ampo-
MTOHOBAHMX IIiIXOJiB MOJATAE y TiIBUIIEHHI CTIHKOCTI TOBapHUX PUHKIB Ta
e(eKTUBHOCTI YIpPaBIIHCHKHUX PIIIeHb MO0 SAKOCTI Ta aCOPTUMEHTY TOBa-
PpiB, KOHTPOITIO OE3MEeYHOCTI Ta JOCTYIY YKpaiHCHKOI MPOIyKIIii Ha 30BHIMI-
Hi PHHKH.
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METOJUKA BUBOPY 3AXOAY AJIsA NIABULIEHHSA
E®EKTHUBHOCTI MIDKHAPOTHUX MACAJKHPCBKHUX
MHMEPEBE3EHB JJIs1 KOMITAHII

Mmuponos B.O., Kiennka O.B.
JIBH3 «Ilpua306cokuii 0epiicasHuil mexHiyHuil yHisepcumemy

[pu cknamHux 3aBAaHHSAX ab0 HOBUX BHKIIMKAaX HEOOXIJIHO TOYHO i
MOBHO ITOCTaBUTH 3aBAaHHS JUIS BU3HAYEHHS 3aXOJy IO MiJBHIIEHHIO ede-
KTHBHOCTI TTaCa)XHPCHKHUX IepeBe3eHb. i1 mporo HEeoOXiTHO MaTH BEIH-
kuit 00’eM iH(popMarii mo Temi mociimkenHs. HeoOXinHO BU3HAYUTH MHO-
JKIHU pallioHAIIFHUX BapiaHTIB 1 Ha IX OCHOBI 10 BUOpaHOMY KPHUTEPIiIO BH-
OpaTtu onTUMaNbHUHA 3axix. Bcei mi poOOTH BiTHOCATHCS 1 IO IHIINUX CTamii
MpU TIPUAHATTI PIlIEHHS N0 BHOOPY PaLiOHAIBHOTO 3aX0ay. TeXHOIOTis
YXBaJICHHS Pal[iOHAJIBHOTO PILICHHS NPH HasBHOCTI 0aratoakTOpHUX MHa-
pameTpiB Moxe OyTH pi3HO. B 3aranbHOMY JaHa TEXHOJIOTIS MO MPUHHST-
TIO pILIEHHs 1O BUOOPY 3aXOIy IO IiBUIIEHHIO €()EeKTUBHOCTI MacaXKup-
CBKHX IIE€PEeBe3eHb B MDKHAPOJIHOMY CIIOJy4YEHHI MpeAcTaBlieHa Ha puc. 1.

ITpu BuOOpi 3ax0qy HEOOXIAHO BUKOPHCTOBYBAaTH THYYKHH KpUTe-
piif, Ha BigMiHY BiI KJIacHYHUX KpuTepiiB. CaMm mpoliec BUOOpPY ONTHMAIIb-
HOTO 3aX0Ay HEe0OXiTHO 3BECTH IO PO3PaxyHKIB i OTPUMAaHHI SIKOTOCh YHC-
JIOBOTO 3HAYCHHS, SIKI MOXHA OyJie TOPIBHIOBATH 1 3HAXOIUTH KPAIIHH.
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O cucTeMin Onue BIX1IHOL IlocTaHoga
HpOoIEcY) 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. [Iponienypa Bubopy 3aX0y A MigBUIICHHS e(EeKTUBHOCTI maca-
KHUPCHKUX TIEPEBE3CHb

Jns Bubopy 3axony mMiABHIICHHS €()eKTUBHOCTI MAaCaKUPCHKUX Ie-
peBe3eHb Ha IEepIIOMYy eTalli JOLUIEHO BUKOPUCTOBYBATHU iTepaliiiHi MeTo-
qu. [Ipu poMy Ha mepiroMy erari BUKOHYIOTh TOTIEPEHIO TUCKPETU3ALII0
1 BU3HAYaIOTh pIllIeHHS B IepuioMy HaOmmkeHHi. Ha npyromy erami Bke
(OpMYJITIOIOTE PsiJ OIIBLI TOYHO ANUCKPEANTOBAHUX aIbTEPHATHUB, 1 MOCTY-
MOBO HAOJIMKYIOTHCS 10 PalliOHATBHOIO 3HAYESHHS.

XapakTepuCTHKH MIKHAPOJHUX MAacaXUPCHKUX IEepeBe3eHb MAlOTh
pi3HY IpHpoIy i TOMY iX HEMOXKIMBO MOPIBHATH. [l BUPILICHHS Mi€l Tpo-
0JeMH BH3HAYalOTh 3HAYMMICTh XapaKTEPUCTHUKH 3 BUKOPHUCTAHHAM EKCIIe-
PTHHX METOIIB.

Cyma panriB SN, npu paHXupyBaHHI eKCIEPTHUMH METOJAMH N Xa-
pakTepucTHK OyJe piBHA CyMi YHCeN HATypalbHOTO psALy i Oyne BH3Haya-
THCSA 32 POPMYIIOLO,

1
2, (1
JIe i — XapaKTEePUCTHUKA; 1 — YUCIIO XapaKTEPUCTHK;
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Crnioyatky Juisi KOXXHOT XapaKTepHCTHKU PO3PaXOBYIOTh CYMy PaHTiB,
SIKy OTPMMAaHO BiJI BCiX €KCIepTiB 3a Gopmyioto,

n

Sij = z ZXU
G @
JIe X;j — OLIIHKa (aKkTopy i, JaHa EKCIEPTOM j; 1 — YHUCIIO EKCIIEPTIB.

[Ticnsa mpoTo, BUXOAAYH i3 I1i€1 BETWYHHN BCTAaHOBIIOIOTH PE3YIbTY-
UM paHr I KOXKHOI XapaKTepUCTHUKH. HaWBWIMNA paHr MPUCBOIOIOTH
XapaKTepUCTHII, III0 Ma€ HAWMEHIITy CyMy PaHTiB, i, HABIIAKH, XapaKTEePHUC-
TUII, fKa OTpUMasia HAHOINBIy CyMy paHTIB, IPHUCBOIOIOTH HAWHIDKIHA
panr N. [Hmi XapakTepHCTHKH YHMOPSAKOBYIOTH y BIiAMOBIIHOCTI 1O 3Ha-
YeHb CYMH PaHTIB BIIHOCHO XapaKTEPHUCTHKH, SKid MPHUCBOEHO MEPIINi
pasr.
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EHEPIOPECYPCHHMI MEHEJUKMEHT SIK JIPAMBEP CTAJIOT'O
PO3BUTKY ABIAINIMHOI T'AJTY31

Mipomnnyenko I.C.
Yxpaincora oeporcasna nvomna axademis

CyuacHa aBialiiiHa Tajny3b XapaKTepU3y€EThCs BUCOKUM PIBHEM €He-
PrOCIIOXKHMBAHHS, 110 3YMOBJICHO IHTCHCUBHMM BHUKOPHCTAHHSIM IaJUBHO-
CHEPreTHYHUX PECYPCIB, CKIIAJHICTIO TEXHOJIOTIYHHUX TMPOIECIB Ta MOTpPE-
Ooro B 3a0e3neueHHi Oe3nepepBHOI pobOTH aBialiitHol iHppacTpykTypu. Y
LUX YMOBaX KIJIIOYOBHMM 3aBJIaHHSM CTa€ BIPOBA/KEHHS €(PEKTHBHUX Mij-
XOMIB JI0 MEHEIDKMEHTY EHEepropecypciB, siKi J03BOJLSIFOTH ONTHUMI3yBaTh
BHPOOHUYO-TEXHIYHI MPOIECH, CKOPOTUTH BUTPATH Ta IMiJBUIIUTH €KOJIOTi-
9HY eEeKTHBHICTH IiSUTBHOCTI aBialliIIPUEMCTB.
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Kpim Toro, panioHanbHe BUKOPUCTAHHS €HEPrOpPeCypCiB CHpUSE HE
JIMIIEe eKOHOMIl KOIITIB, aje i 3MEHIIEHHIO HEraTHMBHOTO BIUIUBY Ha JIO-
BKUUISI, IO € KPUTHYHOK YMOBOKO CTAJOr0 PO3BUTKY aBiamiiHoi ramy3i [1].
3 omsy Ha 1e, GpopMyBaHHS €(DEKTHBHUX CHCTEM €HEPrOMEHEIPKMEHTY,
BIPOBAPKCHHSI IU(POBHUX TEXHOJIOTIH KOHTPOJIO Ta ONTHMI3alil eHepro-
CIOXXMBaHHSA HaOyBaroTh 0COONMMBOI akTyaidpHOCTI. Ha puc. 1 momaHo y3a-
TabHEHY CXeMY, IO BioOpaka€ OCHOBHI HAINPSIMH IiIBHUIICHHS €HEProe-
(EeKTUBHOCTI aBiamiAMPHEMCTB, SKi 3a0e3MeUyIOTh iX CTaJMH PO3BHTOK Ta
ONTUMI3aIlil0 BUKOPHCTAHHS €HEPTrOPECypPCiB.

SHHAKCHHA
eKOIOTITHOTO
HaBaHTAKEHH

OnTHMI3aMiAg ITHGpORHH KOHTPOIL
eHEeprOCIIOKHBAHHA eHEeprOCIIOKHBAHHA

KopnoparHeHi

eHepreTHIHI ingpac -
cTpareril PacIpyKIyp

EneproegeKkTHBHICTE

Puc. 1. Kimto4oBi ckimazjoBi eHEproMeHEPKMEHTY Y CTaJIOMy PO3BHUTKY aBia-
uii [1], [2], [3], [4]

Sk BuAHO 3 puc. |, MigBUINEHHS SHEPrOCPEKTHBHOCTI aBiamianpu-
€MCTB JJOCSITA€ThCS Yepe3 KOMIUIEKCHUI MiJXi[, 10 BKJIIOYA€E ONTUMI3aLiio
€HEProCHOKMBaHHS, BIIPOBAKECHHS LU(PPOBUX TEXHOJIOTIH MOHITOPHHIY
Ta YNpaBliHHA, MOJEpHi3alifo 1HQPacTpyKTypH Ta TEXHIYHHUX 3aco0iB, a
TaKOX CTpaTeriyHe IJIaHyBaHHS Ta IHTETpallil0 eHEPrOMEHEIKMEHTY B yci
mporecH IisutbHOCTI. Takuif cCHCTeMHHMI MiAXiZ JO3BOJSE OJHOYACHO 3Me-
HIIATH eKCIUTyaTaIiiiHi BUTPATH, MiABUIUTH MPOAYKTUBHICTH 1 3a0e3medn-
TH BiJNOBITHICTb CY4acHHUM EKOJIOTIYHHUM CTaHIApTaM, IO € KIFOYOBHM
(haKTOPOM CTaJIOTrO PO3BUTKY aBialiifHOI raysi.

OTxe, CHEPropecypcHU MEHEIDKMEHT € KIIFOYOBHM YHMHHHUKOM CTa-
JIOTO PO3BHUTKY aBialliifHOI Tamy3i B yMOBaxX II00aIbHUX CKOHOMIYHHX, TEX-
HOJIOTIYHHUX Ta €KOJIOTIYHUX 3MiH. CHCTEMHHHI MiXIJ 0 YIPaBIiHHI CHEP-
TOBUTPAaTaMM J03BOJISIE ONTHMI3yBaTH TEXHOJOTIYHI MPOIECH, 3MEHIIUTH
eKCIUTyaTalliiiHi BUTPAaTH Ta BIANOBIAATH MDKHApOIHHM CTaHIApTaM €Hep-
roedekTUBHOCTI. BukopucTaHHs IHHOBaLIHHUX TEXHOJIOTIH, IN(PPOBUX CH-
CTeM MOHITOPHHTY Ta BJOCKOHAJICHHSI OpraHi3aliiiHNX MeXaHi3MiB yrpaB-
JIHHS CHpHsiE MIIBUILEHHIO SKOCTI YIPaBIIHCHKUX DIllleHb 1 3MIIIHEHHIO
KOHKYPEHTHHUX TO3UILIH aBiamianpueMcTB. TakuM 4MHOM, eeKTHUBHA CHC-
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TE€Ma E€HEPrOMEHE/PKMEHTY CTa€ HEeOOXiJHOI YMOBOIO CTaJOr0 PO3BHUTKY
raiy3i Ta i inTerpauii y ria006a1bHi €KOJIOTIuHI iHII[IaTHBH.

1.

JlitepaTtypa:
Mipomanyenko [.C. baxanc Mix 6e3mekoro Ta eKOJOTIYHICTIO B aBiamii. [Ipio-
PHUTETHI HAIPSIMU JOCITIKEHb B HAYKOBIil Ta OCBITHIN AisUTBHOCTI: IPOOIEMH Ta
nepcrekTuBy: 30ipHUK Te3 fgomnoBigell V BceykpalHChKOT HayKOBO-MPAKTUYHOT
koH(epeHIil 3 MXkKHApOAHOIO y4dacTio, M. PiBue, 23-24 xoBtHs 2025 p. PiBue:
K3BO «PiBHencpka MemmuHa akagemis». 2025. C. 247-248. URL:
https://drive.google.com/drive/folders/13LqBUcwEN1XO0C3yswVGLO94IBv
CRogn
Mipomandenko [.C. Ctparteridne ynpasiiHHS BITYH3HIHUMH aBiallifHIMHM -
NIPUEMCTBAMU B KOHTEKCTI €BPOIHTETpalliiHUX IPIOpUTETIB. AKTyanbHI Hpo-
Oyemu Teopii 1 MPAKTUKH MEHEIKMEHTY B KOHTEKCTI €BpoiHTerpamii: 30ipHUK
matepianiB XIV MixnaapoaHoi HayKOBO-IPaKTHYHOI KoH(epeHuii 22 TpaBHS
2025 p. PiBHe: HYBITI, 2025. C. 223-224. URL:
https://ep3.nuwm.edu.ua/31657/1/36ipank%20xondpepennii%202025_Cxpumay
k_Bunp.pdf
3axapuenko B.II., CokonoBa H.II. EHepreTnunuii MEHEIDKMEHT y CHCTEMI Ke-
pyBanHs aeporoptoM. EHepreTnka: ekoHOMiKa, TEXHOJIOTI1, €KOJIOTIs: HayKOBHUH
KypHaI. 2017. Ne 2 (48). C. 42-51. URL:
http://energy.kpi.ua/article/view/111679
Mipomanyenko 1.C. [IpobiaeMu BUKOPHCTaHHS IITYYHOTO iHTENEKTY IS MPHid-
HATTS CTpATETiYHUX pillleHb B aBiamiiHii ramy3i. Haykosi ropuzonti XXI cro-
TITTA: MyJIBTHANCHUILTIHAPHI JOCTipKeH s : MaTepianu [I MikHapoHoi Hayko-
Boi KoHpepeHuii (M. VYxkropon, 6-7 TpaBHs 2025 poky). VYkmamadi:
O.I1. Amamuo, T.I. Ipsagine. Yxkropoa: JABH3 «YxHY», 2025. C. 246-249.
URL: https://drive.google.com/drive/folders/1bJzFJtq7NYMXKkHxobg-
yQjuEwC;jLP39

BIIJIMB MITPAIIIHHAX MTPOIECIB MOJIOJII HA

®YHKIIOHYBAHHS TPAHCIIOPTHOI CUCTEMM YKPATHA

Moaowran /JI.B.

Kpemenuyyvruii nayionanvnuii ynisepcumem imeni Muxaiina Ocmpozepao-

CbK0O20

YHaCJ'Ii)IOK 3alpoOBa/IP’KCHH BOCHHOT'O CTaHYy Ta MOCUJICHHSA rinobaji-

3alidHUX MPOIECIB TPAHCIIOPTHA CUCTEMa YKpalHU MepeKUBA€E 3HAYHI 3Mi-
HU Ta BTpaTy crabuipHOCTI. OJHUM i3 BU3HAYANbHUX (DAaKTOpIB IIi€i gecTa-
Oiizanii craB MacoBuil MirpaiiifHuil BIiATIK HACENEHHs, 30KpeMa MOJIOJI Yy
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https://drive.google.com/drive/folders/1bJzFJtq7NYMXKkHxobg-yQjuEwCjLP39

Bini 1o 22 pokiB. Taki gemorpadiyti IpouecH MopoIKyIOTh SIK TPUBaAI CO-
LiaJIbHO-CKOHOMIYHI HACIIIKH, TaK i 0€3MocepeIHhO BILIMBAIOTH HA POOOTY
JIOTICTUYHMX JIAHIIIOTIB, CTaH 1H(PAaCTPYKTYypH Ta 0cOOIMBO Ha cdepy mna-
CaKUPCHKHX NEPEBE3CHb.

BB mMacmtabHOT Mirparii 4iTKo HpOSIBISETHCS Y 3MiHI IHTEHCHB-
HOCTI, HAIIPSIMKIB 1 CTPYKTYpH TMacCaXKUPCHKHUX IOTOKIB — K MIDKHApOJHUX,
Tak i BHYTpImIHIX (MbkoOIacHHX 1 Michkux). JInHaMmika 1ux 3MiH Moxe Oy-
TH (hopMai3oBaHa Ta BUpakeHA depe3 MOKA3HUKHM Nepepo3MOailTy acaxi-
POTIOTOKIB, IO JO3BOJISIE OLIHUTH PiBeHb TpaHC(hOpMaIlii TPaHCIIOPTHOI CH-
CTeMH Ta BU3HAYWTH HEOOXiIHI 3aX0d i agamTariii i MOXXHa BUPA3UTH Ue-
pe3 3MiHy acaKHPOTIOTOKIB:

Qt :QO_AQmig’ (1)

t— 00CsT BHYTPIIIHBOTO TACAKUPOIIOTOKY; 9 _ MTOYaTKOBUH

Q

e

™8 _ 3MeHIIEHHs BHACIIOK BHi3/ly TPOMAISH.

00CsIT naca>KMponoToKy;
3MEHIIeHHS! BHYTPILIHHOTO IONHUTY Ha TPAHCIOPTHI IMOCIYTH Cy-
MIPOBOIKYETHCS 3pOCTAHHIM MIKHAPOJHUX TI€PEBE3EHb:

Qint = Drase + A0y
m ase mig s (2)
ne Qint _ MIXKHAPO/IHI MMACaXXUPCHKI MEPEBE3CHHS; Opase _ 0azoBuit
00CAT MIXKHAPOIHUX MTEPEBE3CHb.

Taxkum yrHOM, BiIOYBA€ETHCS CYTTEBUI NEPEPO3IOIIT TPAHCIIOPTHO-
ro HONHUTY MDK BHYTPIIIHIM Ta MDKHapOJHHMM CEKTOpPaMH, L0 J03BOJISIE
BHOKPEMUTH TaKi MPUKIATHI aCTICKTH:

1. 3anmizHn4HI epeBe3eHHs. CHoCTepiraeThCsl 3pOCTaHHA TOMUTY Ha
MixHapomai HampsMmku (Kuis—Ilepemumnurs, JIpBiB—XenmMm) Ta omHOYacHE
CKOpPOYEHHS MTAaCaKUPOTIOTOKY Ha BHYTPILTHIX MapIIpyTax.

2. ABToOycHHUIT TpaHCTIOPT. 301TBIIYETHCS KITBKICTh Mi>KHAPOJHUX
peiiciB y HanpsiMky [Tomemni, Yexii Ta HiMequnHu, Toai sk moTpeda B Mixk-
00JIaCHUX NePEBE3EHHSX MOMITHO 3MEHILYETHCS.

3. AianepeBe3eHHs. [lonpu oOMexeHHS! MPSIMUX PEHCIB, MOJIOIb
AKTHBHO BHKOPHCTOBYE TpaH3UTHI MapiipyTu uepe3 [lonbiny, PymyHito Ta
VYropuuny.

4. MicbKkuil TpaHCTIOPT. 3HUKY€ETHCS HABAHTAXKCHHS Y CTYIEHTCHKUX
micrax (KuiB, JIbBiB, XapkiB) i BiZMMOBIIHO CKOPOUYYETHCS MOTpeda y Mijlb-
TOBHX II€PEBE3CHHX.
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Kpim Toro, macoBuii BHi3l MOJOAI 32 KOPJOH CIPUYMHSE BTPATy
3HAYHOI YaCTHHU TPYAOBOro mnoteHuianxy. Came BikoBa rpyna 10 22 pokiB €
0a30BOI0 ISl IEPBUHHOI'O PHHKY IIpalli Y TPaHCIOPTHIHM rajiy3i: e Maioy-
THI BOJIiT, TEXHIYHI CHEIAICTH, TUCTICTYCPH Ta JIOTICTH.

JucbanaHc MiX TOMUTOM 1 IPOMO3UIIE€I0 POOOYOT CUITH Y TPAHCIIOP-
Ti ONIUCYETHCA HEPIBHICTIO:

Pw > 5 3)

ne Dw _ MONWT Ha MPALiBHUKIB Y TPAHCIOPTHIN raiys3i; Sw _ npo-
MO3MIIisE POOOYOT CHIIM MOJIOJIXKHOT KaTeropii.

VY pe3ynbpTari IHX MPOIECIB CIOCTEPIralOThCs TaKi HETaTHBHI HAC-
TMiaKA: AedinuT KBamihikoBaHUX KaJpiB, 3pOCTAHHS PiBHS HaBaHTAXCHHS
Ha HasSBHUH TEpPCOHAI, MOTIPIICHHS SKOCTI TPAHCHOPTHHX MOCIYT Ta 30i-
JBIIEHHS co0iBapTOCTI mepeBe3eHb. OcoOMMBOi akTyalpHOCTI HaOyBarOTh
ONTUMI3allisl TPAHCIIOPTHHUX IIPOIECIB, PO3BUTOK TPAHCKOPAOHHOI CIIiBIIpa-
i Ta GOpMyBaHHA Ii€BUX MPOTPaM i3 3aIy4eHHS Ta YTPHUMAHHSI MOJOIIX
¢axiBuiB B YKpaiHi.
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OCOBJUBOCTI B3AEMO/IIi BUJIB TPAHCIIOPTY B YMOBAX
BOEHHOI'O CTAHY

Mopo3z M.M.
Kpemenuyyvruti nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbKO020

VY peanisix BOEHHOTO CTaHy TPaHCIOPTHA CHCTeMa YKpaiHU (QyHKIIi-
OHy€ B YMOBax IIiBHIIEHOI HANPYTHW Ta 3HAYHUX PU3UKIB. 3a0€3IeUCHHS
Y3roKeHOi poOOTH BCiX BHIB TPAHCIIOPTY — aBTOMOOITHHOTO, 3aJi3HAY-
HOTO, BOJHOTO Ta aBiaIlifHOTO — cTa€ KIFOYOBUM (DaKTOpOM 30epeKeHHS
CTaOUIBHOCTI JIOTICTUYHMX JIAQHIIOTIB, HAJIEKHOTO 3a0e3neueHHs] 000pOH-
HHUX NOTpeO, MIATPUMKH €KOHOMIUYHHMX MPOLECIB 1 3310BOJICHHS MOTPeO Ha-
CEJICHHS.

B3aeMoito MiXK TPaHCTIOPTHUMH BHUIAMHU CJIiJ] PO3TIIAAATH K 1HTET-
POBaHy CHUCTEMY MEPEPO3MOAUTY BAaHTAKHHUX 1 MAaCAKUPCHKUX ITOTOKIB,
e(eKTUBHICTh SKOT BU3HAYAETHCS ONTUMAIBHUM Y3TOJPKEHHSIM MapllpyTiB,
NPOIYCKHOI CIIPOMOXHOCTI Ta iH(pacTpykTypu. Taka cuctema nmotpedye
ONTUMI3aIll Ha OCHOBI KPUTEPit0 MiHIMI3aIlil 3aTallbHAX BUTPAT 1 9acy Joc-
TaBKH:

n
F :minZ(C,- +aT; +le-)
= ; M
C, o T .
ae — eKCIUTyaTaliiHi BUTPATH MEpeBi3HUKa; | — Jac JOCTaBKH;

R - . . .
i — pu3ukH (BIMCHKOBI 3arpo3u, pyWHYBaHHS IHPPACTPYKTYpPH); @, Y — KO-
e(illieHTH BAarOMOCTI.

OTKe, B yMOBax BOEHHOTO CTaHy ONTHMi3allis TPAHCHOPTHHUX IPO-
1eciB Mae 0a3yBaTHCs HE JIMIIE Ha MPUHIUIIAX €KOHOMIYHOI e()eKTUBHOCTI,
aye i Ha BpaxyBaHHI 0e31meKoBHX (PaKTOpIB.

[IpakTraHe 3aCTOCYBaHHS B3a€EMOZII BUIIB TPAHCIIOPTY Iependadac:

1. 3anmi3HUYHUN TpaHCHOPT — T'OJIOBHUH 3aci0 MacOBHX IIepEBE3CHb
HaCeJICHHA Ta BaHTaXiB, 30KpeMa U eBaKyallii, ocTadaHHSI BiHCHKOBHX
MAPO3ALTIB 1 3a0e3neueHHs] KpUTHIHOI iIHPPaCTPYKTYpH.

2. ABTOMOOIBHUI TPaHCHOPT — HAWIHYUKIMINH €JIEMEHT CHCTEMH,
110 3abe3reyuye JOCTaBKy «OCTaHHbOI MUJII», TPAHCIIOPTYBAaHHS TyMaHITap-
HUX BaAHTAXIB 1 BIHCHKOBUX PECypCiB.

3. Boauuit TpaHcopT — QyHKIIOHYE B OOMEXEHOMY PEXUMI yepe3
OJI0KyBaHHsI TIOPTIB, MPOTE 30epirae CTpaTeriyHe 3Ha4EHHs JUIsl eKCIOPTY
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3epHa, IIEPEBE3CHHs MAILHOTO Ta TEXHIKM (30KpeMa B MeXaX «3epHOBOTIO
KOPHUIIOPY»).

4. ABialliiHMH TPAHCIIOPT — 3aCTOCOBYETHCS MEPEBAXKHO Y BIHCHKO-
BUX 1 CTpaTEriyHUX Olepalisix, 4acTo 3a MATPUMKN MDKHAPOJHUX MapTHe-
piB.

5. MynsTuMOZaIbHI NepeBe3eHHS — (OPMYBAaHHS ATbTCPHATUBHHUX
JIOTICTHYHUX MapHIPYTiB (KOMOIHAMIi «3ai3HAI + aBTOMOOLIEY», «aBTO +
PIUKOBUH TPaHCIIOPT»), CTBOPEHHS THMYACOBHX JIOTICTHIHHMX XabiB IyIs
T ABHUIIEHHS CTIHKOCTI TPAHCTIOPTHOI CHCTEMH.

BucnoBku. EdQexTrBHA B3a€EMOZisI pi3HUX BHIIB TPAHCIIOPTY B yMO-
BaxX BOEHHOTO CTaHy motpelye rmubokoi iHTerpamii iHQpacTpyKTypH, po3-
OyZIOBM THYYKMX Ta aJbTEPHATUBHUX MAapIIPYTiB MOCTAYaHHsI, a TaKOX
BIPOBAJPKEHHS LU(PPOBUX CUCTEM MOHITOPHHIY PU3UKIB I KOOpIUHALIT TIe-
peBe3eHb. BaxuuBuM € il 3ajdydyeHHS MDKHApOJHHMX PECypCiB Ta MapT-
HEepCTB, L0 IiJCHJIIOIOTH CTIMKICTh JIOTICTHYHMX JIAHIIOTIB. YKpaiHChKa
TPaHCIIOPTHA CUCTEMA, CIIMPAIOYKCh HA MPUHINIH aJJalITUBHOCTI Ta CUCTeE-
MHO{ CTIHKOCTI, IEMOHCTPY€ 3AaTHICTh 3a0e3MeYyBaTH Pe3yIbTaTHBHY B3a-
€MOJII0 TPAHCIIOPTY HABITh Y HAA3BHYAHHO CKIAJHHUX 1 HEOE3MEeUHUX yMO-
Bax.
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KAPKACHA BYAIBJISA ABTOCAJIOHY 3 METAJIEBOIO
KPUBOJITHIHHOIO ®EPMOIO B M. JIHIITPO

Mopo3 O.C., Cumonos C.I.
Kagpeopa Apximexmypa JABH3 ITJITY

Micto JlHinpo — OAWH i3 HAWOUTPIIHUX aaAMiHICTPATHBHUX, IIPOMHC-
JIOBHX 1 TPAaHCHMOPTHUX LEHTPIB YKpaiHU, PO3TAIIOBAHUHA y CepenHiil Tedii
piuxu Juinpo Ha IlpuaninpoBcrkilt BucounHi. Burigae reorpagiynae moimo-
JKEHHsI BU3HAUa€ HOTO pPOJib SK BY3JIOBOTO LEHTPY aBTOMOOUIBHMX 1 3aii3-
HUYHUX IUISIXIB, 10 3a0e3Meuye MIBUIKE CHOIYYCHHS 3 yciMa perioHaMu
KpaiHu. AZMIHICTPaTHBHO TEPUTOPIs MicTa BXOJMTH JI0 cKiany JHinponer-
POBCBKOI 00J1acTi Ta € 00JaCHUM LEHTPOM.

ByniBenpHuil MalaH4uK U1 PO3MILICHHS aBTOCAJIOHY Mepeadade-
HO y 3axi/iHiil YacTUHI MiCTa, Ha TEPUTOPIi, sIKa 3TiAHO 3 TeHEPaJbHUM ILIa-
HOM M. /IHIMPO HaNeXWTh NO 30HU I'POMAACHKOI Ta KHUTJIOBOI 3a0yHOBH.
IIinoma miyIsHKY cTaHOBHUTHL 7251,1 M2,

MeKyBaHHS TUISTHKH:

* 3 MIBHOYI — BYJWI MIiCIIEBOTO 3HAYCHHS, MO 3a0e3medye mia i3]
TPaHCIIOPTY;

* 31 CXOy — TEPUTOPIis 00’ €KTIB rPOMaChKOl 320y I0BH;

* 3 MBIHS — KUTJIOBI KBapTaiy,

* i3 3aX0/ly — BUJIbHA TEPUTOPIis MEPCIIEKTUBHOI 3a0y0BH.

Jingaaka mae piBHHH penbed, He 3a00709eHA 1 HE MiAJATa€e MiaTON-
JICHHIO MaBOJKOBUMH BojaMu. Lle cTBOpIOE CIPUSATIMBI YMOBH ISl 3aKiia-
naHHA (GYHIAMEHTIB Ta OpraHizallii iHKeHepHIX MEepex.

3anpoekToBaHa Oy/IiBJISl aBTOCAJIOHY BUPIIIY€ETHCS SIK OJHOTIOBEPXO-
BUIl NPSIMOKYTHHH 00’€M y IuiaHi 3 po3mipamu B ocsix 18,0 x 29,92 m.
KoHcTpyKTHBHA cXeMa — KapKacHa paMHO-B’si3€Ba TPUIPOJITHA, BUKOHAHA
31 cTajeBUX MPOQINiB i3 BOTHE3aXUCHUM MOKPUTTAM. [IpocTOpoBy kopCT-
KicTh 3a0e3Me4yI0oTh MONEepPeyHi Ta M03/10BKHI B’s131. OCHOBHUM apXiTEKTy-
PHO-KOHCTPYKTHBHHM €JIEMEHTOM BHCTYIIa€ MeTaleBa KpHBOJIiHIWHA (ep-
Ma, 10 JTO3BOJISE TIEPEKPUBATH 3HAYHI MPOJHOTH O€3 M0MaTKOBUX OMOp i
(dopmye cydacHH BHpa3HUH cuinyeT OyaiBmi.Takum 4iHOM, anMiHiCTpaTH-
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BHO-TeorpadiyHe noioxeHHs M. J[Hinpo Ta Horo kiniMaTn4Hi yMOBH BU3Ha-
Yal0Th HEOOX1THICTh 3aCTOCYBaHHS Cy4acHHX €HEProollaJHUX pillleHb, Ha-
IIAHUX METaJeBUX KOHCTPYKIIN i MaTtepialiiB 3 BUCOKUMH TEIUIOI30JIAIi-
HUMU BJIACTUBOCTSMH.

Amnani3z 00’ekra J03BOJMB C(HOPMYBATH YSBIEHHS PO NPHHIMIN
apXiTeKTYPHO-IUTAaHYBAJIFHOI OpraHizallii, iIlKeHepHOTo O0JIaHAHHS Ta Te-
XHOJIOTIYHHX TPOIECIB, IO peali3yIoThes y MOAIOHIX KoMIuIekcax. [Ipoek-
THa JOKyMEHTAIlisl rependadae OymiBHUIITBO aBTOCAJIOHY 3 (DYHKIIOHAIb-
HUM TIOJIOM Ha 30HHU: iMiJKEBY, IIPE3EHTaIlii aBTOMOO1JiB, KOHCYJIbTAITii-
Hy Ta akcecyapiB. KoxxHa i3 30H BHpilIlye KOHKPETHI 3aBJaHHS OO IIpe-
3eHTalii OpeHay, KoM(pOpTY BiABiIyBadiB Ta ONTHUMI3AIlil IPOIECIB Mpoaa-
KY.

[TnanyBasbHI pillICHHS BiIIOBIAAIOTH CYy4aCHHUM BUMOTaM JI0 OpraHi-
3a1il BUCTaBKOBHX IUIONI i 3a0e31euyIoTh epeKTUBHY JEMOHCTPALil0 aBTO-
MOO1TiB. BaxIIMBOIO CKI1aJJOBOIO KOMIUIEKCY € aJIMiHICTPAaTHBHO-TI00YTOBHI
KOpIYC, Y SKOMY PO3MIILIEHO PUMIIIEHHS JUIsl KepiBHUITBA, (haXiBIiB, Oy-
xrantepii Ta iHmmx ciyx0. [lnanyBanus OyniBii chpsMoBaHEe Ha CTBO-
PEHHS HAJICKHHUX YMOB IIpalli IMEepPCOHANy, OpPTaHi3allifo TOOYTOBHX MPHMi-
IICHB Ta 3a0e3MeueHHs] He0O0XiTHOTO piBHSA KOMDOPTY.

Oxpemuii 010K 3aiiMae OyIiBISA MIATOTOBKH Ta (apOyBaHHS aBTO-
MOOLTIB, Jie Tepe0aYeHo TOBHUM UK pOOIT: pUXTYBaHHS, IIMAKIIOBAHHS,
IpyHTYyBaHHS, (papOyBaHHsA Ta cymka. OCHAIICHHs BKIIIOYAE cydacHi dap-
OyBaJbHO-CYIIMIIbHI KaMepH, BEHTHIALIWHI Ta (uUIbTpauiiHi cuctemu, a
TaKOX TOCTH JJISl CKIIaIalbHUX POOIT.

TexHomOTiUHI pilICHHS BiAMOBIAIOTH CyYacCHUM CTaHAApTaM CHEp-
roeekTUBHOCTI, O€3MeKkn Ta eKoJoriyHOCTI. ['eHepanbpHMid TUIaH nependa-
Yae paljioHajbHe 30HYBaHHS TEPUTOPIT 3 ypaxyBaHHIM IH)KEHEPHUX MEPEK,
TPAHCHOPTHHX M 137iB 1 O1aroycTporo. TepuTtopist o6mamToBy€eThCs acha-
IbTOOETOHHUMH TIPOI3aMH, TPOTyapamMu 3 (GirypHUX €IEeMEHTIB MOLIEHHS,
MAMPHUMYA CTIHKAMH, Ta30HaMH Ta JAEKOPaTUBHUMH HacaJUKeHHsMHU. s
Oesrexy nependoadeHe OropoIKEHHS 3 MPOQHACTHITY.

VY3araipHIOIOYH PE3yJIbTaTH, MOKHA 3POOHUTH BUCHOBOK, IIIO ITPOEK-
TOBaHHUU aBTOICHTP € Cy4aCHHM 00’€KTOM 0araTto(yHKI[IOHAILHOTO IMPH3-
HaueHHs, y SIKOMY IOE€IHAHO KOMEpLiHHY, aJAMIHICTPaTHBHY Ta CEpBICHY
cKJa0Bi. BUKOpHCTaHHS CydyacCHHX TEXHOJIOTIH, MaTepialiB Ta 00IaTHAHHS
3a0e3nedye BUCOKHH piBeHb (PYHKIIOHAIBHOCTI, Oe3meKH, KoMpOpPTy i Bif-
MIOBiJIa€ aKTyaJIbHUM Jep KaBHUM OyHiBeTbHIM HOpMaM Ykpainn. OTpuma-
HUH JOCBiJ CHpHse 3aKpilUIeHHIO podeciiiHux HaBUYOK y cdepi OyaiBHU-
ITBAa Ta MPOEKTYBaHHSA 00 €KTIB TPAaHCHOPTHOI iHPPACTPYKTypH # cepBic-
HOTO 00CITyTOBYBaHHS.
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BUKOPVCTAHHSA IMPOITYCKHOI TA ITIPOBI3HOI
CITPOMOKHOCTI 3AJII3HUYHUX JITHIA

Hecrepenko I'. I.!, Mysukin M. 1.2, Bigik C. 1.3

!Vipaincokuii depacasnuti yHigepcumem HayKu i mexHonozit
2 Vuieepcumem mumnoi cnpaéu ma ginancie
SHayionanvnuii mpancnopmmuuil ynisepcumem

[TinBuIeHHsT PiBHS eKcIuTyaTaliiHoi poOOTH 3aji3HMII MOB'sI3aHe 3
BJIOCKOHAJICHHSIM TEXHOJIOTii INEepeBi3HOTO Mpolecy Ta iHTeHcudikamiero
BHKOPHCTAHHS IPOITyCKHOI Ta MpPOBi3HOI crpoMoHOCTI diHiA. [IpoBisHa
CIIPOMOXHICTH JIiHI 3HAYHOIO MipOI0 3aJIS)KUTh BiJl MacH Ta MIBHIKICHOTO
pyxy moi3aiB. TuM gacoM, TeMIH MPHUPOCTY MACH Oi3/1a CTIOBLIEHUIINCS.

3nebinpmoro 301MbIICHHS TepeBe3eHb 3IIMCHIOBATHCS ITiJBHUINCH-
HSM PO3MIpiB pyXy, IO MPU3BEJIO IO MEPEHACHIEHOCT] JUISTHOK MOi3IaMH.
Lle He MOTJIO HE MMO3HAYMTHCS HEraTHBHO HA OCHOBHHX SKICHUX IOKa3HH-
Kax eKcIulyaraniiHol poOoTH, 30KpeMa JIIbHUYHOI Ta TEXHIYHOI IBUIKOC-
Ti, 00iry BaroHa, cepeHb01000BOMY MpPOOIry JIOKOMOTHBIB. JlJist ycmimi-
HOTO OCBOEHHS MPUPOCTY 00CATY IMEepeBe3cHh HEOOXITHO 3MIHUTH CITIBBiI-
HOIIICHHS 30UIbINICHHS MAacH MOI3/iB Ta MiJABUIICHHSI PO3MIpIB PyXy, Bpaxo-
BYIOUH, 1110 Ha 0araThboX BUPIMIAIGHUX HaNpsSMKax IHOJAANbIIE 301IbIICHHS
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PO3MIpiB pyXy Noi3aiB yckiagHeHo. IligBuINEeHHS MacH IOi37a Ma€ 3HOBY
CTaTH BUpIIAJIGHUM YHHHUKOM OCBOEHHS 3POCTArouoro oocsry mnepese-
3€Hb.

CTpuMyIOTh HiJBUILEHHS HOPM MacH 1 JOBXHMHH NOi3/iB 0OMexKeHa
JIOBXXKMHA CTaHIIMHUX KOJIH 1 Cepiio3HI HENOJIKM B OpraHizalii peMOHTY
JIOKOMOTHBHOT'O TTAPKy, BaroHiB Ta yTpuManHi komi. HemoctaTHs i mOTyX-
HICTh ICHYIOUHX cepiif JIOkoMOTHBIB. Ha psiji HaliBa)XIMBIIINX HAIPSAMKIB,
JIe CTIOCTepiraeTbess Opak MPOIYCKHOI Ta MPOBI3HOI CHPOMOYKHOCTI, Tsra —
«IiMiTyl049a» JlaHKa y MiJBUIIEHHI MacH moi3miB. PeanizyBaTé MOXKIHBOC-
Ti MIBUIIEHHSI MacH IOI3/iB MOKHA, OLJIBII MOBHO BUKOPHCTOBYIOYH iCHY-
104l JOBXHWHU CTaHIIMHUX KOJiH, pamioHaJbHI METOAW IMOCHJICHHS THATH,
BIPOBAJPKYIOUH I1apajieibHi HOPMH MacCH, BIOCKOHAIIOIOYH TEXHOJIOTIIO Ta
OpraHi3allito eKCILTyaTaIiitHoi po0oTH.

IIpo mifgBHIICHHS MacH Ta JOBXHHH T0i3/iB BUCIOBIIIOETHCS Oarato
JIYMOK, 1HOAI npoTuiaexkHuX. OJHi OOpPIOTHCS 32 IMiJBHIICHHS HOPM MacH
[I0i3[1iB, HE 3BAXKAIOYM Ha TEXHIUHI MOXJIMBOCTI TIJISHOK, CTAHIIH JTOKOMO-
THUBIB, 1HIIIN, HABMAKH, MOBHICTIO a00 YaCTKOBO 3alepeuyoTh e(heKTUBHICTh
IILOTO METOy. Y KOKHOMY OKPEMOMY BHIAJKY IiJIBUILICHHS Macu Ta JIOB-
JKMHU 11013712, y TOMY YHCII, SIKI THEpEeBHIIYIOTh JOBXHHY NPHUAMAaIbHO-
BiIIPaBHUX KOJIH CTaHIIH € KOMIUICKCHIM 3aBIaHHSIM. Bike 3apa3 Ha Oa-
raThOX BAaHTAKOHANPY)KCHUX NUISHKAX IOBXKMHA IOI3/IB MEPEBHIIYE JIOB-
JKMHY NTPUHAMaIbHO-BIANIPABHUX KOMIH. Y pO3YyMHHX MEXax Ie TEXHIYHO Ta
TEXHOJIOTIYHO OOTPYHTOBAHO, AKIIO y rpadiky cremiaibHo po3polieHi po3-
KJIaIu st TAKUX Toi3iB. [1, 2]

O4eBuAHO, MiABUIIEHHS MAacH TOI3MiB Y PsSAi BHUMAIKIB BUKIUKAE
30UTBIICHHS MIXIOI3HOTO iHTepBady. ToMy Ha MIISHKaX 3 IHTEHCHB-
HUM PYXOM MOJKJIMBO MiJBHIIYBaTH Macy B TOMY BHIIQJAKY, SKIIO 30i7b-
LICHHS MPOBI3HOT CIIPOMOXKHOCTI MEPEKPUE CIIPUYMHEHY LIUM BTPATy HpO-
IIYCKHOT CIIPOMOYKHOCTI. AHAJOTI4HO TpeOa BUPIIIyBaTH MUTAHHS 1 IIPO 3a-
CTOCYBaHHS HOABIMHOI TATM Ta MiJAIITOBXYBaHHS, NPUYOMY KpaTHY TATY
CHiJl PO3MIILAATH JIUIIC K THMYACOBUH 3axin. HaiOinemn mepcreKTHBHUM
Ta e()eKTUBHUM HAINpsSIMKOM € CEKIIOHyBaHHS JJIOKOMOTHUBIB.

OCHOBHUI KpUTEPil MIJIBUIICHHS MaCH 11013/1a € e()eKTUBHICTH 1 00'-
€KTHBHa HEOOXIIHICTh IboTo 3axoiy. Ilepin 3a Bce MOTPiOHO BiALITOBXY-
BaTHCS BiJ AaHOI CTPYKTYpH BaHTa)KOIIOTOKY Ha KOHKPETHOMY HANpSIMKY
a0o nmingHI. BakKITMBO BHBYHMTH MOKIIMBOCTI BEIEHHS IMO{3/iB, X MpOITyC-
Ky BiJ cTaHIi# GpopMyBaHHS 10 cTaHLid po3dopmyBaHHs Oe3 abo 3 MiHIMa-
JHHUM YHUCIIOM TIepepoOOK Ha NUIIXY MPSIMYBAHHA 3aJIe)KHO Bij 3ac00iB Ts-
TH, TPOIYCKHOI CIIPOMOXHOCTI CTaHIid Ta MUISHOK. [HOmI MinsHKH 00iry
JIOKOMOTHUBIB 3HAXOIAITHCA B MeXKax IBOX-TPHOX 1 OUbIIE periOHANbHUX
¢iniii. Ha xo>kHOMY HampsiMKy, Jie HOpMa MacH 1oi3za yHigikoBaHa, € 0J-
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Ha a0o KijbKa AUBIHOK 3 HaliBaxunM mpodinem. I came Tyt Tpeba 3011b-
LIATH KPUTHYHY HOPMY MacH, siIKa BU3HAYAETHCS TATOBUMH MO>KIMBOCTSIMU
JIOKOMOTHBA.

JocnipkeHHs OKa3aiy, 110 OAWH 3 OCHOBHHX HAIPSMKIB Y PO3BH-
TKY TPaHCIIOPTY B CYy4acHHUX yMOBAax — ITiJIBULICHHS IIPOBI3HOI CIIPOMOKHO-
CTi JiHIN 3aBAAKH 301IBIICHHIO MacH MOi3MiB 0 6 THC. T, a 3 BIIPOBAKCH-
HSIM BOCBMHUBICHUX BaroHis 1 1o 8..10 tuc. . HemocraTtHa maca moi3miB €
OJTHI€TO 3 MIPUYNH BUCOKOTO PiBHS 3aIIOBHEHHS MPOITYCKHOI CIIPOMOXKHOCTI
6araTpoX JiHIH.

BaxxmBe 3HadeHHS AU iHTEHCH]IKAIlil BUKOPUCTAHHS MPOITYCKHOT
CIIPOMOXHOCTI 3aJli3HUYHOI Mepeki Ma€e BIOCKOHAJICHHS TEXHOJIOTII mepe-
Bi3HOTO mporecy. lle Hacammepen po3poOka Ta opraHisailisi BUKOHAHHS
rpadika pyxy i miaHy ¢popMyBaHHs MOI3/iB: OJINILIEHHS AUCIETYEPCHKOTO
KEpIBHUIITBA EKCIUTyaTalliiHOI POOOTO; OpraHizaiiss pUTMI4HOTO PyXY
NOI3AIB Y Mepiof PEeMOHTHO-KOJIIHHHMX pOOIT; BIOCKOHAJIECHHS KOHTPOIIIO
3a CTaHOM Ta JUCJIOKAI[I€0 JIOKOMOTHBIB Ta iX OINEPaTHBHOTO PEryOBaH-
Hsl; TOJIIMIIEHHS ONEPaTHBHOIO IJIaHYBaHHs MOi3HOI Ta MicueBoi poboTu, a
TaKOX IIMPOKE BIPOBAPKCHHS aBTOMATH30BAaHHX CHUCTEM YIIPABIIHHS JUIS
KEpiBHUIITBA TEPEBI3HMM INPOLECOM Yy PI3HMX EKCIUTyaTalliiHUX yMOBax
(3]

Hoga TexHOMOTIA MOI30HOT pOOOTH BiIPI3HAETHCS THM, IO IS TPO-
ITyCKY JOBTOCOCTaBHHX IOT3MIB IMOTPiOHI MOOBKEHI KOJII TITBKU B TIPHIi-
MaJbHO-BIIPAaBHUX MapKax Ha CTAHIIAX GOpMyBaHHS Ta po3(OpMyBaHHS.
Pyx moi3niB opraHizoBaHMi MiK BEIMKMMH COPTYBAJIBHHUMH CTaHLIIMHU 3
MOTY>KHUMH CTPYMEHSMHU BaroHOMOTOKIB, 1 (opMyBaHHA iX HE BUKJIHMKAE
JIOJIATKOBOT'O 4acy Ha HakoluueHHs. [Ipu LbOMY MOI3HOMY AMCIIETYEpY
HEOOXiAHO TIaHyBaTH PoOOTYy B MaOyTHIO 3MiHYy Tak, 100 3a0e3MeduTH
BCTaHOBJICHNH TpadikoM pyXy i TEXHOJOTIYHHUM MPOIECOM COPTYBAIBHUX
CTaHLIH CepeIHbOTOAMHHUN TEMIl NMPHUOYTTS BEIMKOBAHTAKHHX IOI3MIB.
[Mpu 3rymeHHi Noi34iB Ha MiAX04ax 0 COPTYBAJIbHUX CTaHLiM ANUCIETYEp-
CBKHH amapaT BXKHMBA€ 3aXOJiB JI0 IPUCKOPEHHS iX 00poOKM Ta SKHAMIIBH-
JIIIOTO 3BUTBHEHHS KoMK y mapkax npuiiomy [3]. 11106 3abe3neuntn put-
Mi4Hy poOOTY Ta CyBOpe BUKOHAHHSI BUMOT O€3IEKH PyXy Ha CTaHILIfX, /&
00pOoOIISIOTH TaKi 1Moi3/1M, BHECEHO 3MIHHU Ta JIOTIOBHEHHS JI0 TEXHOJIOTIYHUX
MIPOIIECIiB Ta TEXHITHO-PO3MOPSTINX aKTiB, po3po0IeHi Ta BBeIEHi iHCTPY-
KIii 3 mpuiioMy Ta BiANIpaBlIeHHS BEJIMKOBATOBUX Ta ITOIOBKEHUX TOI3IiB.

HoBa cuctema excruryarariifHoi poOOTH IpHUBena B Hi0 BEIUKI pe-
3epBU IiIBUIIECHHS MPOBI3HOI CIIPOMOKHOCTI JiHIHA TpH MiHIMAaJIbHHUX €KC-
IUTyaTalifHuX BUTpaTax i 0e3 Oyap-sSKUX JOJATKOBHX KaIliTAIBHUX BKJA-
JeHb. Bce 1e He TITBKM MPUCKOPIOE HOCTaBKY BaHTAXIB, a H BHOCUTH TITH-
OOKi sIKICHI 3MIHM B caMy CHCTeMY €KCIUTyaTauiiHoi poOOTH Ta BHKOpHC-
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TaHHS TEXHIYHHUX 3aCO0IB: MOKPAIIYeThCS BUKOHAHHS rpadika pyxy mois-
JUB, 3HWXKYIOTBCSl IPOCTOI BaroHiB B OYiKyBaHHI BiANPaBJIECHHS, IMiJABHIILY-
€TbCSl PUTMIYHICTH POOOTH JIISTHOK Ta CTaHIIH.
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AJITOPUTMIYHE 3ABE3INEYEHHA ABTOHOMHOI'O
BU3HAYEHHS KOOPIUHAT CYJHA IIJ YAC BTPATH
HABITAINIMHUX CUTHAJIIB

Hocos I1.C.!., Coxoa 1.B.?
'00ecvruti nayionansuuti MopcoKuil yHisepcumen,
2Xepcorncora depaicasna mopcoka axademis

CyuacHe MOpeIUIaBCTBO IepedyBae y craHi rmbokoi nudpoBoi Tpa-
Hcdopmanii. binbiicTs onepaniii ynpasiiHHS pyXoM cyzieH 0a3yroTbecsl Ha
eNeKTpOHHUX Hapiraiiitaux cucremax — ECDIS, GPS, GNSS, AIS.

BonHouac, 3pocTaHHs 3aJIeKHOCTI Bil HU(POBOI iHPpPaCTPyKTypH
pOOUTE Cy/HA ypa3IUBUMHU JI0 KibepaTak, TEeXHIYHUX 300iB 1 €HEPreTUUHUX
blackout-cuenapiis.

Taxi iHIUAEHTH MOXYTh MPHU3BECTH 10 BTPATH HaBiramiiHoOi iH Op-
Marlii, CIIOTBOpPEHHS reorpadiqHuX KOOPIAMHAT MICIS 3HAXOKEHHS CyAHA
a00 TOBHOI HEe/Ti€3JATHOCTI CHCTEM KepyBaHHSI.

V 3B’A3Ky 3 MM OCOOJIMBOI aKTyaJbHOCTI HabyBae MHUTaHHS CTBO-
PCHHS pe3epBHUX, aBTOHOMHHUX Ta 3aXHINEHUX CHCTEM HaBiramii, 3MaTHHX
3abe3neunTH Oe3nepepBHE BH3HAYEHHs reorpadivHUX KOOpPIHMHAT CyJHA
HaBITh Yy pa3i KoMIpoMmeTarii ab0 HeTOCTYTHOCTI €JIEKTPOHHUX CHI'HAJIB.
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AKTYyaJbHICTh HOCTiIMKeHHsI 3yMOBJIEHa MMOTPe0OI0 CTBOPEHHS iH-
TErpoBaHUX PILIEHB, 10 MOEAHYIOTh TOUHICTh CYYaCHHUX €JIEKTPOHHUX CHC-
TEM 13 HAAIWHICTIO TPaJAWLiAHUX METOJIB Hapiramii. Takuid migXiJ IigBH-
LIy€ CTIMKICTh Cy/iHA 10 TEXHIYHUX 3001B, 3a0e3Meuye MBHUIKE NepEMUKaH-
HS MDXK PI3HMMH JpKepellaMM HaBiraniiHoi iHdopmarii Ta rapanrye Gesne-
PEPBHICTH i 6€3MeKy pyXy.

AHani3 HaykoBuX Tkepeda [1-7] moka3sye, mo mpoOiema 3abe3re-
YeHHS HaBITalifHOI CTIMKOCTI CyIHa y KPUTHYHUX YMOBAaX PO3TISIAETHCS
(parMeHTapHO, OXOIUTIOIOYHN OKpeMi acleKTH — BiJ TPaIWIiHHUX METOIIB
JI0 CyYacHHX CHCTeM Mo3uiitoBaHHS. Psm poOit [8-11] mocmimkye HaBira-
HifiHy Oe3reKky B yMOBax BiIMOB oOnamHaHHSA 4m blackout, 30kpema BHKO-
pHUCTaHHS IPOIPAMHUX IHCTPYMEHTIB IJISi MOJENIOBaHHS Ta aBTOHOMHHUX
CHoco0iB BU3HAYCHHS MICIIS Cy/IHA.

Merta nocaigskeHHs

[TigBUIUTH HABIramiiHy CTIHKICTh CyIHA B yMOBax Kibepartak i Bij-
MOB €JIEKTPOHHOTO OOJNaJHaHHA HIISIXOM IHTerpamii TpaauLiiiHuX MEeTONiB
MOPEXIIHOT acTpoHOMIl 3 Cy4yacHMMHU LIM(PPOBUMHU Ta AITOPUTMIYHUMH Pi-
LIEHHSIMU.

3aBaaHHA TOCTIIKEeHHSA

1. CrBOpHTH iHCTPYMEHT O0UHCIICHHSI KOOPJWHAT CyJ(HA 3a JIOMIOMO-
TOI0 CEKCTAaHTa Ha OCHOBI XMapHHX TexHouoriil (Google Sheets).

2. PeamizyBatu aBTOHOMHY KapTorpadivHy cucrteMy Ha 0a3i Python,
AKa JI03BOJISE Bi3yali3yBaTH MapuIpyT i BU3HA4YaTH IIBUAKICTH Ta Kypc 0e3
MiIKIIOYeHHs 10 [HTepHeTy.

MeTonoJ10risl Ta TeXHiYHA peanizanis

1. Acmponomiunuii Mooys.

Po3pobneno xmapuuii nporpamanii iHCTpyMeHT (Google-Tabmui)
JUIsl aBTOMaTHU30BaHUX PO3PaxyHKIB KOOPAMHAT Cy/(HA Ha OCHOBI pi3HOYAC-
HUX criocTepekeHb COHIIA 3a IOTTIOMOTOI0 CEKCTaHTa.

e BuKoHye CTaTUCTHYHY NEPEBIPKY CHOCTEPEKEHb Ta aBTOMATH-
YHE BHUSBJICHHS IIPOMaxiB y BU3Ha4eHHI BUcoT CoHIs.

e Cucrema BpaxoBye nomnpaBku (pedpakiiiro, mapajiakc, iHAEKC
CEKCTaHTa, BUCOTY OKa CIIOCTepiraya Toulo).

e Busnauyae oOcepBOBaHI KOOpIMHATH Cy/JHAa Ha MiJICTaBi MaTe-
MaTHYHUX MOJEIEH BUCOTHHMX JIiHIH ITOJIOKEHHS.

Taxkuit migxin 3abe3nedye JOCTATHIO TOYHICTH PO3PaxXyHKIB 1 3MEH-
IIy€e BIUTUB JIOJICBKOTO (hakTopy.

2. Enexmponna cucmema Dead Reckoning.

Ha 6a3i 6i6miotek folium, geopy, ipywidgets po3poOIIeHO aBTOHOM-
HUH IpOrpaMHUii 3aci0, SKui:
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® J103BOJISIE BBOAUTH KOOPJHHATH MAPIIPYTHUX TOYOK;
® ABTOMATHYHO OyJy€ MapuIpyT i 00UHCIIIOE MIBUIKICTH CyAHA Ta
Kypc;
e BinoOpaxkae naHi Ha IHTEPAKTUBHIN KapTi;
e (yHKIIOHYE JIOKaJIbHO 0€3 nocTymy 1o [HTepHeTy, BUKOpHCTO-
BYIOYH KEIIOBaHi KapTH.

[Iporpama € CTiiiKOI0 0 30BHIIIHIX BIUIMBIB 1 MOXe OyTH BUKOPHC-
taHa mix gac blackout abo kibeparak, o0 MOPyIIyIOTh poOOTY TII00ATEHUX
HaBITaUlHUX CUCTEM.

3.Excnepumenmanvua nepegipka.

Mogye Oy0 IPOTECTOBAHO Ta BU3HAYCHO, IO MOXHOKA BU3HAUCH-
Hs reorpadiyHUX KOOpAMHAT Micls CyJHa CKiana He Ouibuie HDXK 5% Bin
KJIACUYHUX 00CEPBOBAHUX TOYOK, IO CBIAYMTH MPO HAIHHICTH 1 TOUHICTH
AITOPUTMY.

3anponoHOBaHO KOMILUICKCHE PIIICHHS IS IMiJBUIICHHS HaBirarfii-
HOI CTIHKOCTI CYJIeH Y pa3i TEXHIYHUX 1 KIOEpHETHYHHX 3arpo3.

CucteMa moeIHy€e TPAAWIiiHI acCTPOHOMIYHI METOIM, aBTOMAaTH30-
BaHi OOYMCIICHHS Ta aBTOHOMHY EJIEKTPOHHY KapTorpadiio, Mo I03BOIISIE
3abe3neunTn Oe3repepBHy, TOUHY i He3aJIe)KHy HaBIraIlilo HaBiTh Y KPUTH-
YHUX YMOBaX.

Po3pobmneHi iHCTPYMEHTH CIPHUSIOTE:

e MiHIMIi3aIlil pU3UKIB MIPH BiAMOBaX 0073 THAHHS;

e OIECpPATHBHOMY BiJIHOBJICHHIO HaBiramiiHux (QyHKINH CyIHa;

e MiJBHUIICHHIO TOTOBHOCTI €KiMaxy 10 Iiif B ymMoBax KiOep3a-
rpo3.
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PO3POBKA ITIPOI'PAMHOI'O TPOAYKTY LIS
MNOKPAIIEHHS TAT'OBHUX PO3PAXYHKIB PYXY ITIOI3/J1IB

Onumak A.C., cT. rp. JII'-41, ITonn M.M., cT. rp. JII'-41,
Topramos B.10., bad’sax M.O.
Hayionanvuuii ynieepcumem «J/Ivgiecoka nonimexuikay, m. Jlvsis, Yrpaina

Po3BUTOK 3aI3HUYHOTO TPAaHCIIOPTY YKpaiHU HE CTOITh HA MiCIli, B
po0OTy BIPOBAKYIOTHCS HOBI JIOKOMOTUBH, [yt npukiany TE33AC, ic-
HYIOTh IJIAHU 3aKYIIiBJII HOBUX €JICKTPOBO3iB KoMmaHii Alstom, OyaiBHUIIT-
Ba HOBHMX MapIIPYTIB, IPOKJIaJaHHs KOJIiH €BPOIEHCHKOTO CTaHAAPTY.

Tomy BHHMKae HEOOXIIHICTh BUKOHAHHS TATOBHX PO3pPaxyHKIB, SIKi
JI03BOJISIFOTh BH3HAYUTH JIOMYCTUMI IapaMeTpy Macu cocraBa. TouHe BH-

3HAYCHHA TaKUX HapaMeIpiB JA03BOJIA€ MMOKPpAIIUTH €KOHOMIYHi XapaKTepu-
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CTHKM POOOTH 3aJII3HULI a/KE J1a€ MOSKIIMBICTH B IIOBHIH Mipi BUKOpHCTaTH
NIPOITYCKHY MOXJIMBICTb JUISTHKH KOJIi1.

301IbIICHAS MacU BaHTaXIB, IO MMEPEBO3UTHCS MO JUISHIN 32 OJTH-
HHUILIO Yacy 301L1bLIye NMPUOYTOK 3ali3HHMI, IO € JOCUTh aKTyaJbHUM Y
Oyab sKHi Yac.

Ha nmoTounmiit MOMEHT 111 BUKOHAHHS TATOBUX PO3PaxyHKIB MOi3iB
9acTO 3aCTOCOBYIOTH 3aCTapilly CHCTEMY, Ka Ma€ MEBHI HEIOIIKH, SKi 3Me-
HIIYIOTH 11 TOYHICTh Ta 3HAYHO 30UIBIIy€ BHTPATH JIOJCHKUX PECypciB Ha
MIPOBEACHHS PO3PaxXyHKIB yepe3 BEIMKY KUTBKICTh OIepamiid, mo BHUKOHY-
I0ThCS BPYUHY.

Meroauka, sSika MacoBO BHKOPHUCTOBYETHCSI HA JaHHH MOMEHT Iie-
pendavae NpUIHATTS YChOTO COCTaBa, SIK MarepiajibHy TOYKY, sSKa pO3Ta-
[I0BaHa B HOTO IIEHTPi Mac, TOOTO MPUOJIM3HO B CEPEMHI COCTaBa.

Take cnpoieHHs 0yJI0 TOIUIBHIM Y YacH BiJICYTHOCTI €JICKTPOHHO-
obuncmoBanbuux Mamua (EOM) ampke 103BoIIsIE€ 3MEHIIUTH BUTPATH MPaLl
Ha BUKOHAaHHS PYYHHUX pO3paxyHKIB. [IpoTe LiHOIO CHpOIIEHHS MpoLecy
PO3paxyHKy OyJi0 3MEHIIEHHS HOrO TOYHOCTI.

3 MEeTOI0 IEBHOTO 3MEHIICHHS MOXMOKH BHKOPHUCTOBYIOTH CEpEHE
apudMeTHYHEe 3BaXKCHE, [Ie B AKOCTI BarOBUX KOC(IIi€HTIB BHCTYIIAE JTOB-
KHHA JUISTHOK IO CTIPSIMIISTIOTBCH.

Po3paxyHoK yxuiy 00’€IHaHHX €IEMEHTIB BUKOHYETHCS 33 (OpMYy-
moro 1 [1].

. i SHLSH.HS,
=

¢ S+S+..+S, 0

>

iqdy . L
ne 127N _ KpyTH3HA €JIEMEHTIB AUISHKH, IO CIPAMISETHCS, %o;

S S .S,

— JOBXKHWHa €JICMEHTIB ,Hi.]lf[HKI/I, 1o CrupAMIIA€TbCA, M.

3a ¢dopmyioro (2) BpaxoBYeThbCsl OIP BiJl KPUBHX, SIKUH CTBOPIOE
CHITY, L0 3aBakae 10131y PyXaTHCh.

700 & Sopi
=
S} i=1 RI , (2)

S, . o .
ne P — noB)XMHA KPUBOI Ha CIIPSAMIICHIN AUIAHLI, M;

 — pamiyc KpUBOI Ha CIIPSIMIIEHIM JiISHIL, M;
¢ — cyma JOBXKHH JIISHOK, IO CIIPSIMIISIOTHCS, M.
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CyMyroul 3HaYeHHS fe i fe OTPUMYIOTb YXHJI CIIPSIMIJICHOT TUISTHKH, 11
JIOBXXHMHA OTPUMYETHCSI CyMOIO JIOBXKHH JIUISTHOK, 3 IKMX BOHA CKJIaJIa€ThCA.

[Ticnst woro 111 KOXKHOT CHIPSIMIIEHOT JUISTHKH TTPOBOJMTHCS MEPEeBip-
Ka Ha MOXKJIMBICTD CIIPSIMJICHHSL.

B pesynbTaTi chpsMIICHHS OTPUMYIOTh HOBHH CIHCOK E€JIEMEHTIB
PO IS AUISTHKA.

He crpsimitioroThest cTaHii, po3paxyHKOBHI Ta IIBHIAKICHUHA Mixio-
MH, €JIeMEHTH NpOo]iIf0 3 Pi3HUMH 3HAKaMHU YXWIy (CHyCK 3 IiTHOMOM i
HaBIIAKH), €IEMECHTH, AKi HE IIPOXOATH MEPEBIPKY.

JIyisl BUKOHAHHS CIIPSIMJICHHS BUKOHYETBCSI 0araTo pyJHHX OJHOTH-
MHUX i, 10 € HeIOUUIbHUM NpU cydacHOMYy po3BuTky EOM Ta mpusso-
JITH JI0 IEPEBUTPATH JIIOJICBKHX PECYPCIB.

Ha Baronu, 1o 3HaXOIAThCS Ha €JIEMEHTax MPOdiI0 3 yXUIoM, Ji€
CUJIa TSDKIHHS, sIKa CIIOBIJIBHIOE BaroH IPH PYyCl HA YXWII 1 IPUCKOPIOE HOTO
IIPHU pycCi 3 YXUIy.

[MpuitaaTTa Moi31a, K MaTepiaabHOI TOYKH, 10 3HAXOJUTHCS, MIPUO-
JIM3HO, B IIGHTPI COCTaBa NMPHU3BOAWTD JI0 ITHOPYBAaHHS CHUTYyalil, KOIH Ba-
TOHU 3HAXOMATHCS NITITHKAX MPOQULIIO 3 Pi3HUM yXWJIOM, IO BHOCHTH ITO-
XHOKY.

Jlist mpuKIIagy MOKHA HaBECTH CHTYAIiI0 KOJIH IT013/1 MTPOXOJUTH O
JIEKITBKOM JITITHKAM Pi3HUMH yXWIaMH, puc. 1.

0 10 0

Puc. 1. YMoBHUIT podinb Komii.

I[Mpu npoxomkeHH] mpoi3aa no npodisro, sKuil mokasaHo Ha puc. 1, €
MPOMDKOK Yacy KOJH LIEHTP Macc moi3na M HmpoXoauTh MO MUISHIN 3 YXH-
soM 0 %o 1 mpu po3paxyHKax Oyne BBakaTHCs, IO MOI3/ 3apa3 nepedyBae
Ha npsaMiil ginsHoi koiii. Ilpore, HacnpaBai 3HaYHa KiJbKICTh BaroHiB I0-
i31a nepeOyBae Ha MiAHOMI, 10 YCKIIAAHIOE PyX MOI3/1a 1 CIOBIIBHIOE HOTO.
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VY curyanii 3 puc. 1 € iMOBipHICTb, IO BiAOYAETbCS CHPSIMIICHHS
JIBOX JUISHOK, 1€ J€MIO TOKPAIIUTh TOYHICTD, ajle MOXKYTh TPAIUISTHUCS BU-
MaJIKM KOJIM CTPSIMIIEHHS] TOYHO HEMOJKIIMBE - TIEPEXiJl i3 CIlycKy Ha mijiom
YM HaBIIaKH, €JIEMEHT PO3TAIIOBAHO IOPYY 3 PO3PAXyHKOBHM YW LIBHIKIC-
HHUM TigioMaMu ab0 CTaHIIETO.

[Tpu moOy1oBi KPHUBOI MIBUAKOCTI Ta Yacy pyxy IO IEPETOHY MOXHO-
Ka BiJl TAKIX MOMEHTIB Oy/ie CKIIaJaTHCs Ta B KIHIICBOMY pe3yJIbTaTi BiOy-
JEThCSl CTIOTBOPCHHS Pe3yJIbTaTiB Mo0y1oBH. BHACTIZOK IIHOTO 3MiHIOIOTH-
cs1 pO3pax0oBaHi eKOHOMIYHI MOKA3HUKH TUISHKH, [0 HETaTUBHO BIUIMBAE HA
il poGory.

Jlnst TTOKpalieHHs TOYHOCTI PO3paxyHKiB HAMH IPOMOHYETHCS MPO-
BOJMTH iX 3a qonmomMoroto EOM Ta BUKOHYBaTH pO3paxyHOK JJIsl yCbOTO MO-
3ay.

[Moi3n npuiiMaeThest sIK 00’ €KT, 10 HE CTUCKAETHCS 1 HE PO3TATYETh-
cs1, TOOTO ITHOPYETHCS JIOMT B aBTO3YCTIHUX MPUCTPOSX BATOHIB 1 JIOKOMO-
THUBA.

Ha novartky no 3alaHoMy COCTaBy pO3paxOBY€ThCs Ta 30epiraeTbcst
TIOJIOKEHHS BaroHiB BiJIHOCHO JIOKOMOTHBA, IIO JIO3BOJINTH 3HAIOYM HOTO
TIOJIO’KEHHS BU3HAYHUTH €JIEMEHT MPOQ1IIIIO0 Ul KOXKHOTO BaroHy B COCTaBi.

o0 BUpImIUTH PiBHAHHS PyXy IMOI3Aa HEOOXITHO BU3HAYUTH TPH
OCHOBHHUX CHJIH, SIKi Iif0OTh Ha HHOTO Ta 3aJIeXkaTh BiJa MIBUIKOCTI V, a came

w . F .
CWJIy OmOpYy pyXy —, CHJIy TATH BiJ JIOKOMOTHBA = © Ta TaibMiBHY CHIY
a.
JIms KOXKHOTO THITy BaroHa Ta JIOKOMOTHBA BH3HAYAETHCS HAJE)KHA

oMy (yHKIIsA f(V)= W, SKa JIO3BOJUTH 3HAIOYM ITOTOYHY IIBHIKICTPH
PYXY BU3HAYHUTH OIIp, AKUH YUHUTH PyXOMa OJIMHHIIS.
Jlnst ToKOMOTHBA 3aJa€ThCs (PYHKIIS, IO TO3BOJISIE BU3HAYUTH CHILY

TATH TIPHU BiZIOMiH IIBHIKOCTI F(V)= Fé. s ¢yHKIisE O CBOiK CyTi €
MPE/CTABICHHSM TATOBOT XapaKTEPUCTUKH 338JAHOTO JIOKOMOTHBA.

Busnavaetscst QyHKINS, IO BiANOBiga€ TadbMIBHIM CHII pPyXOMHX
OJTMHHIIb f(V)= Bs.

[Ticnis 9oro mMPOBOIUTHCS iTEpaliiHe MOJICIIOBAHHS PYXY MOi31a MO
3aJlaHiil JUISHII 3 33JJAaHOI0 JUCKPETHICTIO BiJ SKOi 3aJICKUTh TOYHICTH PO3-
paxyHKy i foro vac.

Yum MeHIIa AUCKPETHICTh, THM Ollblle 00YHCIIOBAIBHUX PECYpCiB
EOM Heo0xinHO aie i Oiblia TOYHICTh OTPUMAaHHUX pe3YJIbTaTiB.

w F, B, .
JI71s KO)KHOTO KPOKY BU3HAYAIOTHCSA 3HAUEHHS , C, 9, Mmicis 4o-

TO 3HAIOYHM TOJOXEHHS KOKHOI PyXOMOi OAWHUIN BHU3HAYAETHCS TPOEKILis
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CHUJIM TSDKIHHS Ha BiCh KOJIii, IO J]a€ 3MOT'Y BpaxyBaTH ii BIUIMB Ha pyX IIO-
i31a.

OCKUIBKM YMOBHO NPUIHSATO, 110 COCTaB HE CTHCKAETHCS 1 HE PO3TS-
T'YETHCS, TO CHJIM LIO JAIIOTh Ha KOKEH OKPEMMH BaroH YW JIOKOMOTHB Cy-
MYIOTBCS ISl OTPUMaHHS pe3yJIbTYI0401 CHIIH.

3HaOUYM CHIIH, IO TiIOTh HA COCTaB MO>KHA PO3B’s3aTH U epeHIIiii-
HE PIBHSHHA pyXy HOi3/1a Ta OTpUMAaTH HEOOXiHI JaHi Uit TOOYA0BH KpH-
BHX IIBHIKOCTI Ta 4Yacy.

Po3B’s3yBaTi piBHAHHS MPOIOHYETHCS 33 AOTIOMOTOI0 MeTona Pyn-
re-Kyrtu 4-ro mopsiaky, mo 3abe3nedye JOCTaTHIO TOYHICTh OTPUMAHHX
3HAYCHb.

Po3pobxa Ta BIpOBaJXKEHHS 3alpOIIOHOBAHOTO HAMM MPOTPAMHOTO
NPOJYKTY JIO3BOJIUTH CIPOCTHTH TATOBI PO3PaxXyHKH Ta MOKPALIUTH 1X TOY-
HICTB 32 PaxXyHOK Cy4aCHHUX METOJHK Ta 00Ja HaHHS.

B cBoro uepry Le 3MEHIINTh BUTPATH Ha BUKOHAHHS PO3paxyHKIB, a
30UIBIICHHST TOYHOCTI J03BOJHMTh MaKCHMaJIbHO BHKOPUCTATH HOTEHIia
JIISTHOK, SIKi pO3paxoBaHi 32 HOBUM METOIOM.

JlitepaTtypa:

1. bobups . B., I'pumenxo M. A., Ceparok B. H. Teopist 10KOMOTUBHOT TSTH :
nigpyunuk / Iix pen. k-ta texs. Hayk, fom. B. H. Cepmioxa; YAYHT; HHI
«/lHinpoB. iH-T iH(pacTpyKTypH 1 TpaHcm.». Hinpo, 2022. 385 c.

2. The l1st International scientific and practical conference “Innovations and pro-
spects in modern science” (January 15-17, 2023) SSPG Publish, Stockholm,
Sweden. 2023. 425 p.

MOJEJIOBAHHA TA IPOI'HO3YBAHHS IIOIIUTY HA
BAHTAKHI NEPEBE3EHHSA 3 YPAXYBAHHSAM CE30HHOI
KOMIIOHEHTH

Pe3nunk A.B. Cpiunncbka O.B.
Xapxigcokuil HAYIOHATLHUL A8MOMODIIbHO-00PONCHIU YHIBEpCUMEem

[Morut Ha BaHTaXKHI TepeBE3EHHS AOLIJIBHO PO3IIISIATH SIK CTOXac-
TUYHHUHA YacOBHH psl, AWHAMIKa SIKOrO (OPMYETHCS Mij BIUIMBOM JIOBIO-
CTPOKOBHX TEHEHIIIH, CE30HHUX KOJMBaHb Ta BHIIAJKOBHX 30ypeHb. s
CEKTOPIB CKOHOMIKH, ITOB’SI3aHUX 13 OyAiBEJIHHOIO Ta BiJHOBIIFOBAIHHOIO Ii-
STIBHICTIO, CE30HHA KOMITIOHEHTA € JIOMIHYI04YUM (DaKTOpOM 3MIHU IHTEHCH-
BHOCTI IepeBe3eHb. ITHOpYBaHHS CE30HHOCTI NP aHaJli3i HOIMUTY MPU3BO-
JMTH 10 CUCTeMAaTHYHHX HMOXHOOK MPOTHO3YBaHHS Ta HES(EKTUBHOTO IUIa-
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HYBaHHSI TPAHCIIOPTHHUX PECYpCIiB, IO 3yMOBIIIOE HEOOXIIHICTH 3acTOCy-
BaHHs ()OpPMai30BaHNX METO/IIB aHAJIi3y YaCOBUX PSiB.

MeTo0JIOTIYHY OCHOBY JOCIHIDKEHb CTAHOBUTH KIACHYHHUHA MiIXiJa
JI0 IEKOMITO3HIIIT YaCOBUX PSIIIB, 3TiJHO 3 SKUM (PaKTUYHHUHA 0OCST BaHTaX-
HUX IIepeBe3eHb MOJAETHCS SIK T00YTOK TPEHI0BOI, CE30HHOT Ta BUIIaJAKOBOT
CKJIAJIOBHX. 3 METOO0 3a0€3MeYeHHsI CTAaTUCTUYHOI CTIHKOCTI Ta pempe3eH-
TATHBHOCTI MO 3 BUOIPKH BUKIIOYAIOTHCS aHOMAaJIbHI 3HAYCHHS, 3yMOB-
JICHI pa30BUMH €K30TC€HHHMH IIMOKAaMH, SKi ieHTH(IKYIOTBCS 3a JOMOMO-
TOI0 CTAaTUCTUIHHX KpuTepiiB. Popmairizallis ce30HHOI KOMIIOHEHTH 31iiic-
HIOETBCS Yepe3 CHCTeMY KOeQiIlieHTiB C€30HHOI HEpiBHOMIPHOCTI, IO BH-
3HAYAIOTHCSl HA OCHOBI CITIBBIAHOMICHHS (DAKTHYHHUX MICSYHHMX 3HAY€Hb JI0
CepeIHbOMICSIYHOTO DIBHS BiJIIOBIZHOTO Iepiofy. Y 3arajJbHOMY BHTJISII
MOJIeTIb IOMHUTY MOXke OyTH MpEeACTaBiIeHa MYJIbTUILTIKATHBHOIO 3aJIe)KHIC-
TIO, IKa TIOETHYE TPEHOBY (QYHKIIIIO Ta CE30HHUI 1HIEKC.

Jnst anpokcuMarii JOBrocTpOKOBOI TEHAEHIIIT 3aCTOCOBYIOThCSI aHa-
JITHYHI TpeH0BI (YHKIII, MapaMeTpH SKUX BU3HAYAIOTHCS METOJaMH pe-
IpeciiHOro aHalily 3 BUKOPHCTaHHSIM KPUTEpPito MiHiMi3auii cepeaHboi mo-
xuOkn anpokcumarii. OmiHKa aJeKBaTHOCTI MOOYTOBAHUX MOJEIeH 31ilic-
HIOETBCS IIUIIXOM HOPIBHSAHHSA (DaKTHYHHMX Ta PO3paxyHKOBUX 3HAYEHb 1
aHaJli3y BiIHOCHUX MOXUOOK IPOTHO3Y.

Jnst omucy 3aranbHOi TEHACHLII 3MIHM MOIMTY 3aCTOCOBYIOTHCS
aHamiTHYHI TpeHIoBi Mozeni [1-3]. HalOinpn mommpeHnMy € JTiHIHHI Ta
HeJNiHiNHI (30KpeMa cTeneHeBi) (QyHKMIIl, SKi BUKOPUCTOBYIOThCS TSI alpo-
KCHMaIIil TOBrOCTPOKOBO{ TEHACHII] Ta IHTETPYIOTHCS Y MYJIBTUILTIKATHBHY
MOJIENb 3 ypaxyBaHHAM CE30HHOI KOMITOHEHTH. Takuil miaxix 103BOJISE OA-
HOYAaCHO BPaxyBaTH SIK JIOBFOCTPOKOBY TEHJCHIIII0 PO3BUTKY PHHKY BaHTa-
KHUX TIepeBe3eHb, TaK 1 PETYJIpHI CE30HHI KOJMBAHHSA, 3a0e3meuyroun
OibII eeKTUBHE 3TIIa)KyBaHHS JaHUX.

PesynbraTi aHamizy 4acoBHX psIiB OOCSTIB BaHTaKHHUX MEPEBE3CHb
MOXYTbh MiTBEPIUTH HAasIBHICTh YiTKO BUPaXEHOI CE30HHOI 3aKOHOMipHOC-
Ti, 10 MPOSIBISIETHCS Y 3pOCTaHHI MONWTY B TEIUT IEpioAd Ta HOro 3HU-
KEHHI B 3UMOBI Micsui. [Ipy po3paxyHKax CE30HHI IHIEKCH MOXYTb MaTh
XapakTep cTabUIbHOT MOBTOPIOBAHOCTI B MEXax PIYHOrO LUKy, IO CBiJ-
YUTH NP0 CTPYKTYPOBAHUH, @ HE BUIAJAKOBHH XapaKkTep KOJMBaHb HOIHTY.

[opiBHsIBHA OIiHKAa MOZETEH MOKa3zye, IO BKIIOYEHHS CE30HHOL
KOMITOHEHTH CYTT€EBO 3HIKYE CHCTEMAaTHYHI BIAXWJICHHS MiIX (aKTHIHUMHA
Ta MOJICTbOBAaHUMH 3HAa4YeHHAMHU. HemiHiitHI TpeHIOBi 3a1eKHOCTI JeMOH-
CTPYIOTH BUINY YyTIHMBICTH IO 3MIiHM iHTEHCHBHOCTI ITOTIUTY B OKpeMi (a3u
CEe30HY, II0 MiITBEPKYETHCS 3MEHIICHHSM CEpPEeIHBOI BiTHOCHOI IOXHOKH
mporHo3y. Lle miakpecoe NOMNBHICTh iX BUKOPHUCTAHHS TIPH CEPETHBOCT-
POKOBOMY IPOrHO3YBaHHI ITOTIUTY Ha BAHTaXKHI IIEPEBE3CHHSL.
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[MpakTHyHE 3HAYCHHS TAKOrO aHaji3y AJISl BaHTAXXHUX NEPEBE3CHb
HOJIATAa€E Y MOSKJIMBOCTI 3aBYaCHOTO TUIaHyBaHHS 00CATIB, ONTHMI3allii 3aBa-
HT@XXEHHS| TPAHCIIOPTHUX 3ac00iB Ta OLIBII paniOHAIFHOTO PO3IMOJALTY pe-
CYpPCIB YIPOJIOBX POKY. YpaxyBaHHs CE30HHOI KOMIIOHEHTH JI03BOJISIE 3HH-
3UTH PU3UKH JedinuTy ab0o HaUIMIIKY TPAHCIIOPTHUX MOTYXXHOCTEH 1 mij-
BHIIIUTH CTIHKICTB JIOTICTHIHOI CHCTEMH JI0 KOJUBAHb ITOTIATY.

BpaxyBaHHS BIUIMBY CE30HHHX KOMIIOHEHT JJOZaTKOBO OOTPYHTOBYE
BUIIAJKOBUI XapakTep MOMUTY Ha BAaHTAXKHI IIEPEBE3EHHS 3 HAYKOBOI TOUKH
30py. @opmarizamis ce30HHUX KOJMBAHb Yy BUTIISAMAI CE30HHHX iHAEKCIB Ta
ix iHTerpamis y TpeHIOBI Mofeli 3a0e3nedye 3MEHIICHHSI CHCTEeMaTHIHUX
MTOXHUOOK 1 IMiJBUIIEHHS TOYHOCT] IMPOTHO3HUX OIIiHOK.

3anpornoHoBaHui MiAxix Moxke OyTH BHKOPHUCTAHHMH JJIsI CEPEIHbO-
Ta KOPOTKOCTPOKOBOTO MPOTHO3YBaHHS OOCSTIB MEPEBE3eHb, a TAKOXK VIS
OOTpYHTYBaHHS YIIPaBIiHCHKUX PIIICHb MO0 IUIAHYBAHHS TPAHCIIOPTHHX
MOTYXKHOCTEH. YpaxyBaHHs CE30HHOI KOMIIOHEHTH CTBOPIOE IEPELyMOBU
JUIsl parioHaji3anii BUKOPUCTaHHS PECypCiB Ta MiIBUILEHHS aJalTUBHOCTI
JIOTICTUYHHMX CHCTEM JO LUKJIIYHUX 3MiH MOIUTY, L0 BU3HAYAE PAKTUUHY
LIHHICTB AJIS OpraHi3amii BAHTR)KHUX IEPEBE3CHb.

JlitepaTtypa:
1. Freight rate and demand forecasting in road freight transportation using econo-
metric and artificial intelligence methods. DOLI:

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.

IU®POBI KOPUJIOPU €C — YKPATHA: IHTEI' PALIISA
ABTOTPAHCIIOPTHHUX IIEPEBE3EHbB Y €EBPOIIEUCBKY
OUP®POBY TPAHCIIOPTHY EKOCUCTEMY

Py6an A.C., Muxaiisios €.B.
Cxionoykpaincokuil HayioHanvbHuill yHigepcumem imeHi Borooumupa Jana

CyuacHuil eTarn po3BUTKY MDKHApPOJHUX aBTOTPAHCIIOPTHUX IepeBe-

3eHb MK YKpaiHOlo Ta KpaiHamu €Bponelicbkoro Coro3y XapaKkTepu3yeTb-

Csl CYTTEBUM 3POCTaHHIM OOCSTIB BAHTAXKOMOTOKIB Ta IMiABUICHHSIM BHMOT

JI0 IIBUJKOCTI, MPO30POCTI W Oe3NeKH JIoTiCTHYHMX mpoleciB. OjHie0 3

KJIFOYOBHX TPOOJIEM 3aIMINA€ThCsl HEe(EKTUBHICTh MArepoBOro JIO0KYMEH-
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TOO0OITy, 110 MPU3BOIUTH JI0 3aTPUMOK Ha KOPJOHI, JyOJIIOBAaHHS KOHTpPO-
JILHUX TPOLERYp 1 3pOCTaHHS aJMIHICTPaTUBHUX BUTpAT.

VY 11bOMy KOHTEKCTI KOHIEMIisI TU(POBHUX TPAHCIIOPTHUX KOPUIOPIB
€C—YkpaiHa BUCTYIIa€ K IHCTPYMEHT CUCTEMHOI MO/IepHi3allii aBToTpaHc-
MOPTHUX NepeBe3eHb. BoHa mependayae CTBOPEHHS €AMHOTO IU(POBOTO
cepenoBUIIa UIA OOMiHY iH(pOpMAIi€l0 MDX yciMa yYaCHHKAMH JIOTiCTHY-
HOTO TIPOIIECY, IO TO3BOJIIE ONTHMI3YBaTH PYX BaHTAXIB i CKOPOTHUTH Yac
MIPOCTOI0 HAa KOPIOHAX.

KirouoBuM eneMeHTOM U(pOBi3allii € BIPOBaIHKEHHS EIEKTPOHHOL
TOBapHO-TpaHCIIOPTHOI HakIanHOi e-CMR, sika 3abe3mneuye mepexin Bin ma-
MIEPOBUX HOCIiB 10 €NEKTPOHHOTO YTIPABIiHHS TPAHCIIOPTHOIO iH(opMaIli-
er0. 3actocyBanHs e-CMR crpusie 3MEHIICHHIO KITBKOCTI MOMIJIOK, Mij-
BHUIIICHHIO MMPO30POCTi OMEpaIliif Ta CIPOIICHHIO KOHTPOJIIO 3 OOKY JeprKaB-
HUX OpraHiB.

BaxnuBy ponb y dopmyBaHHI IH(BPOBUX KOPUIOPIB Bifirpae per-
nameHnt eFTI (electronic Freight Transport Information), sikuii Bu3Hauae
€IMHI BUMOTH JI0 €JIEKTPOHHOI0 0OMiHYy 1H(POPMAILIIE0 PO BAaHTAXHI Tepe-
Be3eHHs B Mexkax €C. ["apMoHi3anisi yKpaiHCHKOTO 3aKOHOJaBCTBA 3 I10JIO-
xeHHsMHu eFTI € HeoOXiTHO YMOBOIO MOBHOIIHHOI iHTETpamii YKpaiHu 10
€BPOTEHCHhKOT TPAaHCIIOPTHO-JIOTICTUYHOI CHCTEMH.

Hudpori mnarhopMu B Mekax TPAHCHOPTHUX KOPUAOPIB 3a0e3rme-
YyIOTh aBTOMAaTH30BaHUH OOMIH JaHHUMH B PEKUMI PEaITbHOTO Yacy, 10 J0-
3BOJISIE 3HU3UTHU JIFOJICHKUH (aKTOp, MiABUIINTH €()EKTUBHICTH KOHTPOIIIO
Ta 3MEHIIUTH aJMiHICTpaTUBHE HaBaHTa)XXCHHs Ha TiepeBi3HUKIB. Ile cTBO-
PpIo€ yMOBH J1JIs1 30aJ1aHCOBAHOTO PO3BUTKY TPAHCIIOPTHOT rairy3i.

Jns YkpaiHu po3BUTOK IH(POBUX TPAHCIIOPTHUX KOPHUAOPIB Mae
cTpareriyde 3HAYCHHsI, OCKUIBKU CIPHSE MiABUIICHHIO KOHKYPEHTOCHPO-
MOYKHOCTI HAIllOHAJIbHUX TEPEBI3HUKIB, aJanTailii 10 €BPONEHChKUX CTaH-
JapTiB 1 popMyBaHHIO CTIHKOI TpaHCIIOPTHOI iH(pacTPyKTypH.

Omxe, mudposi kopunopu €C—YkpaiHa ciiJi po3risaaTH sSK KOM-
IUIEKCHE PIIlICHHS, 110 TOEJHY€E€ HOPMAaTHUBHI, TEXHOJIOTIUHI Ta OpraHizarii-
Hi acIeKTH PO3BUTKY aBTOTPAHCHOPTHHUX IEPEBE3EHb 1 CTBOPIOE MIEPEITyMO-
BU JUIs 1X mozansoi nudgposoi tpanchopmarii.

JlonaTKoBO CiTiji 3a3HaYMTH, 110 LM(POBI3allis TPAHCIIOPTHUX KOPH-
JIOPiB J03BOJIAE TTEPEUTH Bif (parMEeHTapHOTO YIIPABIIHHS MEPEBE3CHHIMHI
JI0 CHCTEMHOTO IIAXOAYy, Y SIKOMY KIIOYOBHM PECypCOM CTaloTh AaHi. Lle
CTBOPIOE TIEPEIyMOBH ISl BIIPOBA/DKCHHS AHANITHYHHAX IHCTPYMEHTIB Ta
MIPOTHO3YBAaHHS TPAHCIOPTHHX IOTOKIB.

3 ormsmy Ha BHCOKY POJIb aBTOTPAHCHIOPTY Y MDXKHAPOIHHX MepeBe-
3€HHAX, OU(PPOBI KOPHUIOPH CIPHUSAIOTH IMIABHINECHHIO HOTO IHTETpaIiitHOl
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GyHKIIT Yy MYJIbTUMOJAIBHHUX JIOTICTUYHHX CHCTEMax Ta 3a0e3nedyloTh
THYYKICTb MapIIpyTiB OCTAYaHHS.

Oum¢pyBaHHS TPAaHCHOPTHUX MPOLECIB 3HAYHOIO MIpPOIO 3HIKYE
KOpYILiHHI pU3UKK Yy cepi nepeBe3eHb, OCKUILKK MiHIMI3ye OCOOHCTI KO-
HTaKTH M) yYaCHHUKaMH MEePEBE3eHb Ta KOHTPOJIIOIOYMMHU OpraHaMH.

EnextponHi cuctemu (ikcamii JaHUX YHEMOXIIUBIIIOIOTH HECAHKIIi-
OHOBaHE BTPYYaHHS Y JTOKYMEHTOOOII, a TaKOX CTBODIOIOTH YMOBH IS
MIPO30POTO MOHITOPUHTY Ta ayAUTY TPAHCIIOPTHUX OTIEpParliii.

Bucnoku. Iudposi TpancoptHi kopunopu €C—YkpaiHa € BaxIH-
BHM IHCTPYMEHTOM ITiIBUIIEHHS €(EeKTHBHOCTI, IPO30POCTi Ta OE3MEKH aB-
TOTPAHCIIOPTHHX NIEPEBE3CHB.

PexoMeHy€eThCS MPUCKOPUTH TapMOHI3AIl0 3aKOHOIABCTBA Y Kpai-
HH 3 €BPONEHCHKMMHU BUMOTaMH, a TAaKOXK IHBECTYBaTH Y PO3BUTOK LU(pPO-
BOI iIHpaCTPyKTypH Ta MiArOTOBKY (haxiBLiB.

KomrnekcHe BIpoBapKeHHs! IM(PPOBHUX PIlLICHb J03BOJHUTH CTBOPH-
TH CTIHKY TpaHCIIOPTHY CHCTEMY, OPi€EHTOBaHY Ha JOBIOCTPOKOBHUII PO3BU-
TOK Ta IHTETPAIiIO0 10 €JMHOTO €BPOICHCHKOIO PUHKY.

JlitepaTtypa:

1. European Commission. Electronic Freight Transport Information (eFTI). URL:
https://transport.ec.europa.eu

2. UNECE. e-CMR Protocol. URL: https://unece.org

3. 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

TYPBYJIEHTHI TEHJEHIIi EKCIIOPTHOI JIOT'ICTUKH
CLIIbCbKOIOCHOJAPCBHKOI MPOAYKIIII B YKPAIHI:
IMPOBJEMU TA MEPCIIEKTUBU

Capnosuuk O.B.
Kuiscokuti nayionanonuii ekonomiunuu yHisepcumem imeni Baouma I'emo-
MaHa

VYkpaiHa € OHUM 3 OCHOBHUX CBITOBHX I'DaBIiB HA PUHKY CLIbCBKO-
rOCIOIapChKOi MPOIYKILIT Ta MOCiae JiIUpy0Yl MicId 32 OKPEMHUMH BHJa-
MU eKCIOpTY Takoi npoaykuii. {1 miaTBep/pkeHHs IMIJPKy HaJiifHOro BH-
poOHHMKa Ta NocTavyajbHUKA Ha CBITOBI PHHKH, IiIPHEMCTBAM arpoOi3Hecy
JIOBOJUTBLCS MPALIOBAaTH B yMOBax TYpOYJIEHTHOCTI Ta HEBH3HAu€HOCTI,
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OCKIJIbKH BiliHa pocii npoTu YKpainu 3pyiHyBaja TpaanLiiiHi JaHIIOTH 110-
cTayaHHs. 3a OCTaHHI 2 POKM (PaKTUYHO BIAJIOCS MOBEPHYTUCH JIO OCHOB-
HHKax JIOTICTUYHUX MapLIPYTiB, MPOTE PU3UKH BUKOPHUCTAHHS OKPEMHUX 3
HUX 3aMIIaloThCsl. TakoK MmoTpiOHO BpaxoBYBATH, II0 PO3BUTOK OKPEMHX
JIOTICTUYHMX XaOiB 3aJIe)XUTh BiJl 00CATIB BUPOOHHUIITBA Ta MEPEBAJIKH OC-
HOBHHX €KCIIOPTHHX BHIIB arpapHOi IPOIyKIIii.

Taxk, craHoM Ha 28 mmcromama 2025 poky B Ykpaini Oyio Hamouo-
4geHo 69,7 MITH.T. 3epHOBHX, 36pHOO0OOBUX Ta ONIHHHUX KyIbTYp, SKi CTa-
HOBJISITh OCHOBY EKCIIOPTHOI MPOJYKIi CIITBCHKOTOCHOJAPCHKOTO IOXO-
okeHHS. B ToMy umcni HamomoueHo 23,0 MITH.T. MIIeHwl, 22,5 MIH.T. Ky-
KypyZa3y, 9,0 MJIH.T. COHSIIHUKY, 5,4 MJIH.T. A4MEHI0, 4,7 MIIH.T. coi Ta 3,3
MJIH.T. pinaky [1]. Pa3om 3 1uM, 3a nunenb-xoBTeHb 2025 poky YKpaiHoo
Oyno excrioptoBano 11,2 MJIH. T. OCHOBHOI MPOAYKIi POCIMHHHULITBA, 30K-
pema 6,2 MIJIH.T. TIICHHMI, 1,9 MIH.T. KyKypym3d, 1,1 MiH.T. sumento, 1,05
MJIH.T. pinaky, 0,9 MIH.T. coeBux 000iB. B 1eii e nepiox Takox Oyio 3a-
(ikCOBaHO BHUBE3CHHS Yepe3 KOPAOH 2,2 MIIH.T. MPOYKIIii mepepoOKu poc-
JIUHHUIBKOTO TOXOKCHHS, 30Kpema 1,1 MuH.T. omii coHsHukoBoi, 0,9
MJIH.T. IPOTY Ta Oins 0,2 MITH.T. omii coeBoi. TakuM 9uHOM Tpiiika JigepiB
3 EKCIIOPTY BITYM3HSHOI arpapHOi MPOAYKIi BUTJIIa€ HACTYIHUM YHHOM:
nmeHnns — 46,6%, kykypynza — 14,4%, onist constankosa — 8,4%. OcHo-
BHUMHU TPAHCHOPTHHMH IIOTOKaMHU CTaJIM: MOPCBKiI mopTH - 91,5%, 3ami3-
HULA — 6,5 %, aBTOMOOLTEHUH TparcnopT — 1,8% ta mopomu — 0,2 % [2].

Bix mouaTKy CTBOpEHHS YKpaiHCBKOT'O MOPCBKOTO KOPUAOPY IiCIs
MMOBHOMACIITAOHOTO BTOPTHEHHS pocii B YKpaiHy uepe3 MopchKi mopTu Oy-
JI0 TiepeBe3eHo Oinmst 162 MIIH.T BaHTaxiB, 3 HUX 98 MIH.T. — 3epHO. [lum
MapuIpyTOM CKOPHCTAIUCHh OJM3BKO 7 THC. CyNIeH, a arpapHy MPOAYKIIIO
Oy7o excriopToBaHO y ToHax 55 kpain cBiTy [3]. [IpoTe BapTo Big3HAUNTH,
o yepe3 BoeHHI Aii y YopHOMY MOpi, 3pOCTaHHS pU3UKIB HAHECEHHS yIa-
PiB 1O IOpTax Ta CyJHaX, CTpaxyBaHHS CyJEH Ha I0YaTKy TPyAHS 3pOcio 3
0,25-0,3% Baptocti cynua no 0,5-0,75%. Pa3om 3 num, Mopchkuil ¢paxt
3aJIMIIAETHCS CTa0IIbHUM Ha PUHKY KaOOTaXXHUX CyJIeH Ta CETMEHTY MaHa-
MakKciB, B TOH 4ac SK CEIMEHT CyJAEH THITy XeHHicai3 mepeOyBae B CTaHi
3HWKeHHs. [lonpu Bci Herapas3ay BITYM3HSHI XOJAMHIH 3alliKaBJIeHI Y poO3-
BUTKY NOPTOBOI iH(pacTpyKTypH Ta roTOBI iHBecTyBaTH B Hel. Tak, Hanpu-
knan, «Konrinenran @apmeps ['pym», axa mae y cBoemy akTuBi 0imst 195
THC.Ta CUTBCHKOTOCTIONAPCHKUX YTiAb ¥ 5 00macTsax YKpaiHu, Mae HaMip iH-
BectyBaTd y 2026 pomi 60-70 mua.mon. CIIA y OyzaiBHHITBO ab0 mpua-
0aHHS BIACHOTO MOPCHKOTO 3€pPHOBOTO TepMiHamy. Lli KomTH miaHyeTscs
HaNpaBUTH Ha OHOBJCHHS TEXHIYHOI'O TApKy, PO3BUTOK BHPOOHMIITBA,
TPEHIUHTY, iIHPPACTPYKTYPH, JOTiICTUKH Ta epepoOku. Takox akTHBHO iH-
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BECTYIOTh y NOPTOBY iH(pacTpyKTypy Taki rpynu Kommauid sk «Emi-
ueHtp», «Kepnem», «HiOyiaon» ta iHmmi.

[I{ono mopoMiB, BapTo BiJI3HAYMTH, IO 3a OCTaHHI 3 poku OyJo iH-
BectoBaHo Ounbie Himr 100 man. gon. CIIA y po3BHTOK MOPOMHOTO CY/-
HorutaBcTBa Ha Jlynai. Lleit HanpsiM cTaB OJHMM i3 KJIIOYOBHMX Ha IOYATKY
2022 poxy xonu Oyim 3a00KOBaHI MOpchKi mopTu. Ha ceoroaHi icHye mie
6araTto TPOEKTIB, SAKi MOXYTb OyTH peami3zoBaHi mmicus BiitHu. Tax, Hampu-
KJIaJ1, BiTHOBJICHHS mopomy 1o ['pysii mo3BommTs YKpaiHi MOCHINTH KOH-
KypeHTHI TepeBaru JUlisl TOPTiBJs arpapHoi mponykimii Ha Cxomi, 30KpeMa
i i peamizanii B Kurait ta [aaito. Takox po3BUTOK PiUKOBOTO TPaHCIIO-
PTY O3BOJINTH CKOPOTHTH JIOTICTHYHI BUTPATH MPH JOCTABIi E€KCIIOPTHO
OpIEHTOBAHOI CUTLCHKOTOCIOIAPCHKOT MPOYKIIIT 10 MOPCHKHX MOPTIB.

[[{omo 3ami3HUYHOTO TPAHCIOPTY, BiA3HAYMMO, 110 3a 11 MicsuiB
2025 poky MOTIK arpapHoi MPOAYKLil LIMM TPAaHCIIOPTOM CKOPOTHUBCS Ha
28% y MopiBHSHHI 10 mornepeanboro poky. Ilpu npomy 92 % nortokis mnpu-
nasia€ Ha MOPTOBI HANPSMKH 1 Juine 8% Ha 3aXifHi TPUKOPJOHHI EPEXOIH.
Tak, y nucronani 2025 poky cCrocTepiranoch IMOXKBaBJICHHS INEPEBE3CHb
M TpancroptoM (+10,9% no momnepeqHbOro Micsis), ajle BaHTaXKOMOTIK
6yB nemo HmwxuuM (-0,3%) 3a ananoriyauii nepiox 2024 poxy. Sxmio x po-
3MIIATH €KCHOPTHUH MOTIM 3aji3HWYHUM TPAHCIIOPTOM, BapTO Bi3HAUH-
TH, IO 32 OcTaHHI Micsami 2025 poKy OCHOBHHMH HAaIllpPSIMKaMH CTalH YTO-
pmuna, CroBaydnHa Ta PymyHis, B TO#l yac sk oOcCsTH IepeBe3eHb 0
[Monpmii 3MeHMyIOTHCS. [IpoTe BXKe ChOTOAHI BUKJIMKAE 3aHETIOKOEHHS OYi-
KyBaHe 3 1 ciuas 2026 poxy HigHATTS Tapr(iB Ha BaHTaKHI TEPEBE3CHHS.
30KpemMa OYiKy€eThCs, 1[0 BapTiCTh MEPEBE3CHHS 3 MMOYATKy HACTYITHOTO PO-
Ky 3pocte Ha 27%, a 3 cepequnu 2026 poky — mie Ha 11%. 3a po3paxyHka-
MH OKPEMHX EKCIIepTiB J0/JaTKOBe (DiHAHCOBE HaBaHTAKEHHS Ha BHPOOHH-
KiB CITBCHKOTOCTIOAAPCHKOI MPOAYKINI 4depe3 HOBI Tapu(pH CTAaHOBHUTHME
nonan 200 mnH. gon. CIIA Ha pik [4]. ToMy BpaxoByroUHM HecTady 3€pHO-
BUX BaroHiB, 3aTPUMKH 3 IEPEBE3CHHSIMH 4epe3 yIapH pocii 1o 3aii3Hud-
HHUX MaricTpajsix Ta O4iKyBaHe MiJBHIICHHS Tapudis, y 2026 poui Moxe ic-
TOTHO 3MIHUTH CTPYKTYpY IlepeBe3eHb y Oik CKOPOUCHHS IepeBe3eHb 3alli-
3HUYHHUM TPAHCIIOPTOM.

[Tpore HeraTWBHI TeHJEHLIl Ha 3aJi3HUII MOXYTh CTaTH JOAATKO-
BUM CTHMYJIOM JUISl TIOJQJIBIIOTO PO3BUTKY aBTOMOOIIBHOTO TPAHCHOPTY,
SIKHH OLTBIN 3a BCE 3aMIHWTH YACTHHY 3aJi3HHYHHUX II€PEBE3CHb 32 YMOBH
SIKICHOTO PO3BUTKY aBTOMAPKY Ta 3aJy4UCHHS SKICHOTO CKiany BoxiiB. Kpim
TOTO, IOJAaTKOBUM CTUMYJIOM UISl PO3BUTKY aBTOTPAHCHOPTHHX IEPEBE3CHD
CTaHE aHOHCOBAHE y TPYAHI I[bOTO POKY BBEICHHS EIEKTPOHHOI TOBAapHO-
TparcnopTHOi HaknagHoi (e-TTH), sika micis TeCTOBOTO peXuMy Mae CIpo-
CTUTH O(QOPMIICHHS JOKYMEHTIB IIPH INEpPEBE3€HHI, 110 BIUIMHE Ha SIKICHI
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napameTpu poboTH aBronapkis. Kpim Toro posmnouaTo rnoerarnHe OHOBJICHHS
NPaBWJI BUKOPHCTAaHHS cucTeMH «eUepra» il BaHTQ)XHOTO aBTOTPAHCIIOP-
Ty, METOIO SIKOTO € 3a0e3MeYeHHs] NPOTHO3HOTO Yacy MepeTHHY KOPAOHY Ta
3MEHILECHHS LITYYHOI 3aTPUMKH IIPU peecTparii.

Takum 4nHOM TypOyJICHTHE CEpelOBHILE, B SIKOMY ChOTONHI Ipa-
IIOIOTH BUPOOHHUKH Ta TPEIepH CUTBCHKOTOCIIONAPChKOI MPOoAyKIIii Ykpai-
HH, 32 9aCTy BH3HAYA€E JIOTICTUYHI KaHAIIN peaji3allii mpoayKIlii Ta 3MyIIye
MOCTIHO TEeperisaaTH CTpaTerii PO3BUTKY arpoyoTiCTHKH. JlocmimkeHHs
MTOKA3yIOTh, IO BEJMKI BUPOOHUKHM arpapHOi MPOMYKIi Ta 3aKOPIOHHI iH-
BECTOPH TOTOBI CYTTEBO PO3BUBATH IIOPTOBY iHGOPACTPYKTYpPY, 3aJli3HUIHI
Ta aBTOTPAHCIIOPTHI NepeBe3eHHs B YKpaiHi. [IpoTe 0CHOBHOIO MEpernoHOo
TaKOTO PO3BUTKY € HE OOIPYHTOBAaHA BOEHHA arpecis pocii mpoTd Hamioi
nepxkapu. Pa3oM 3 MM MU MEpEeKOHaHI, 110 3 3aBEPIICHHSM BIHA MOXXEMO
OUiKyBaTH 3HauHI IHBECTHUIII] Y PO3BUTOK OMUCAHKX JIOTICTUYHHX JIAHIIOTIB,
sIKi 320€3MeUyI0Th EKCITOPT arapHOi MPOIYKILil.
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POJIb TPAHCIIOPTY Y ®OPMYBAHHI COIIAJIBHO-
EKOHOMIYHOI'O PO3BUTKY CYCHLIBCTBA

Copokina M.O.
Kpemenuyyvruti nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbKO020

Ki1r040BO¥0 OCHOBOIO COIiaJIbHO-€KOHOMIYHOTO PO3BHTKY BHCTYIIA€
TPAHCIOPT, OCKUIBKH 3a0e31meuye MOOLTBHICTh HaceICHHs, 00’ €MHy€e PHHKH
Ta (GOpMye YMOBHU IS TOCTYITy O pecypciB. PiBeHb eeKTHBHOCTI TpaHC-
noptHOi iH(ppacTPyKTypH Ge3rmocepeJHO BILIMBAE HA 3aralibHy HPOTYKTH-
BHICTh €KOHOMIKH, SIKICTh JKHTTSI HACEJIEHHS Ta KOHKYpPEHTHI mo3uuii kpai-
HH Ha CBITOBHUX puHKax. CyKyNnHHH COLiaIbHO-eKOHOMIYHUI pe3yJIbTaT Bil
(YHKIIOHYBaHHS i PO3BUTKY TPAHCHOPTHOI CHCTEMU MoOXe OyTH opmaiti-
30BaHMii Yepe3 PYHKIIO CYCHIUIBHOTO J00po0yTYy:

W =£(0,.1,.C..E,) (1)

T
ze Qu _ 00CSITM TPAHCHOPTHHX IOCIYT; © — BUTpAaTH 4acy Ha Iie-

C o E . .
peBe3eHHs; ¢ — EKOHOMIYHI BHTPAaTH Ha TPAHCHOPT; $ — COLIaJbHUH
e(eKT (JOCTYIHICTb OCBITH, MEMLIHU, PUHKY TIpalii).

Onrtumizaniss TPaHCHOPTHOI CHCTEMH Iepeadayae MiHIMI3allilo BH-
TpaT yacy i pecypciB IpH MaKCUMi3allil JOCTYHOCTI:

F=min(C +oT E.>F_.

( e c) 3a YMOBI/I S min s (2)
ne o — koe(illieHT BapTOCTi Yacy, M — MiHIMAJILHUIA PiBEHb COI[AIBHOT
JIOCTYITHOCTI.

[TpakTH4Hi aCrIEKTH 3aCTOCYBaHHS:

1. MiceKkuii piBeHb — IPOMaJCHKUII TpaHCHOPT 3abe3nedye J0CTYIl
HACEJICHHS JI0 OCBITH, MEIUIHUHU, pobouux Miciie. CHcTeMa METpO Ta IIBH-
IKiCHUX TpamBaiB y KueBi 3HIKy€e TpaHCIOPTHI BUTPATH JOMOTOCIIO-
ZapCTB.

2. HamioHanpHUI piBeHb — TPAHCIOPTHI KOPUAOPU (aBTOMOOLIBHI,
3aJi3HUYHI, PIYKOBi) € OCHOBOIO IHTETpalii PETiOHIB Y €IUHUNA €KOHOMIY-
Huii mpocrip. Po3Burok xopunopy Go Highway (I'nancek—Opneca) B Ykpai-
Hi.
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3. MixHaposHU{ piBeHb — TPAHCIOPT CIpHUSE IHTErpalii y CBITOBY
eKOHOMIKy. YKpaina O6epe y4actb y popmyBanHi TpaHc’eBponeichKoi Tpa-
HcnoptHOi Mepexi (TEN-T), mo 3abe3neuye BUXij Ha €BPONEHCHKI PUHKH.

SIK mpuKIIa] MOYKHA HABECTH 3aKOPJOHHHH JIOCBIA:

- Himewyunna: mepexa mBuakicHux noiznis (ICE) crumyioe po3Bu-
TOK Oi3HECY Ta TypU3My.

- Kurait: inBecTHmii y IIBHAKICHI 3aJTi3HALI CTBOPHIIM HOBiI €KOHOMIi-
YHI 30HU HaBKOJIO BOK3aJIiB.

- CHIA: mixmrTaTHi aBTOMaricTpaii 3a0e3nedyoTh iHTerpalio puH-
Ky TIparli Ta 3pOCTaHHsI MOOITFHOCTI HAaCETICHHS.

BucHOBKH. P0O3BHTOK TpaHCHOPTHOI CHCTEMH € OJHUM i3 KIIOYOBHX
YHUHHUKIB €KOHOMIYHOTO 3POCTAHHS Ta IiJIBHUIICHHS KOHKYPEHTOCIIPOMOXK-
HOCTI aepkaBu. EdexTuBHUMI TpaHCHOPT cripusie 3MEHIICHHIO COLiaIbHOT
HEpIBHOCTI NUIIXOM PO3IUIMPEHHS JOCTYIHOCTI MOCIYr Ta MOJIMBOCTEH
JUTS HACEJICHHS, a TaKoXK 3a0e3reuye TauOIny iHTerpaifiio Kpainu y rioba-
JIbHI TPAaHCIIOPTHO-EKOHOMIYHI Mepexi. TakuM YMHOM, TPAHCIIOPT BUCTY-
A€ CTPATEriyHUM  CJIIEMCHTOM (OPMYBaHHS CTaJOro  COLIAIBHO-
€KOHOMIYHOT'O PO3BHUTKY CYCHIJIbCTBA.
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MPOIEC OPTAHI3AIII, 3SMIHU TA JIKBIIAIIT MICBKUX
MAPHIPYTIB Y CUCTEMI TPAHCIIOPTHOI'O 3ABE3IIEYEHHSA

Copokina M.O., llanosax 0.0.
Kpemenuyyvruti nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbKO20

EdexTuBHICTS (YHKITIOHYBaHHS MICBKOTO TACaXXHPCHKOTO TPAHCIIO-
PTy 6e3nocepeHbO 3aIEKUTh Bill palliOHATBHO COPMOBAHOI Ta JOCTATHHO
THYYKOi MapipyTHOI Mepexi. J[nHamMiuHi 3MiHH B MICBKOMY CEpeIOBHII —
KOJIMBAaHHS YHCEIbHOCTI HACEJICHHS, AKTUBHA 3a0y/10Ba HOBHX PaloHIB, PO-
3BUTOK TPAHCIOPTHOI iHPPacCTPyKTypH (I0sIBa HOBHUX Marictpajiei, peKoH-
CTPYKIIiSl BYJIUIb, OYAIBHUIITBO BEJIMKUX TOPTOBEIbHO-PO3BAKATBHHUX I[CH-
TpiB) — 3YMOBJIIOIOTH HEOOXIJHICTh MOCTIHHOTO TEperisify ICHYIOUYHX Ta
opranizauii HoBux MapmpytiB. EdexTuBHe hopMyBaHHS MapiipyTy HOTpe-
OYIOTh KOMILJICKCHOTO MiZXO.TY, III0 OXOIUTIOE TaKi CJICMCHTH:

Cmpameciune npockmysanns mpacu. BuU3HaueHHS JIOTIKH pyXy,
BCTAHOBJICHHS IOYAaTKOBUX 1 KIHIIEBHX IYHKTIB, IO 3a0€3MEUyIOTh 3B’ SI30K
MDK OCHOBHMMH JDKEpPEJIaMH Ta 30HaMH MOTJIMHAHHS TaCaKUPOTIOTOKY .

Excniyamayitino-mexuiuni pospaxynku. Bu3HaueHHS NOBXHWHH Ma-
PIIPYTY, PO3paXyHOK HOPMAaTHBHOTO Yacy IOI3/KH.

Pezyniosanns inmepesanieé pyxy. OGIpyHTYBaHHS YacCTOTH KypCyBaH-
HS 3aJIeKHO BiJl BEIMYMHU MACAKUPOIIOTOKY 3 METOIO MiHiMi3allii 9acy odi-
KyBaHH Ta 3a0€3Me4eHHs ONTHMANIbHOI 3aII0BHEHOCTI TPAHCIIOPTY.

Texniune ocnaujennsa. Bubip THITy Ta macaXHPOMICTKOCTI PyXOMOTO
CKJIay BiAMOBITHO 0 (PaKTUIHOTO Ta MPOTHO30BAHOTO IMACAKUPOMOTOKY.

Iumeepayis 6 mpancnopmuy mepesicy. O00B’I3KOBE BpaxyBaHHS Iie-
pecamouHuX By3IIiB [T 3a0e3Me4eHHs 3pYYHOTO 3B 3Ky 3 1HIIMMH BUIAMHU
TPaHCIIOPTY.

®dakTopw, 110 BINIMBAIOTH HA KOPUT'YBaHHS MapLIPyTHOT MEPEXi.

1. 3mina (xopuryBanHs) MapmpyTy: [HdpacTpykTypHi podoTn. Te-
puTOpianbHUI PO3BUTOK. 3MiHa MOMUTY. MyJIbTUMOJaIbHA B3aEMO/TISL.

2. 3akpurts Mapupyty: Hagmipae nyonroBanHs. ExoHomiuHa Hee-
¢exTuBHICTb. CyTTEBE CKOPOUCHHS TTOTIUTY.

[Macmopt mMapmpyTy — 1e oQimiiHuH JOKYMEHT, SKHH 3aTBEPIKY-
€THCSI OPTaHOM MICIIEBOTO CaMOBPSIyBaHHS 200 YIMOBHOBa)XKEHHM TPaHCIIO-
pTHEM opraHoM. Moro po3poGka 3miifiCHIOEThCS 3rifHO 3 HakazoM MiHic-
TepcTBa TPAHCIOPTY Ta 3B'3Ky YKpainu Bix 07.05.2010 Ne 278 «IlIpo 3a-
TBepKeHHS Tlopsaaky po3poOneHHs Ta 3aTBEPIUKEHHS NacIopTa aBTOOyC-
HOTO MapuIpyTy».
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JIOKyMEHT MICTUTh OCHOBHI OpraHi3alliifHi Ta TeXHIUHI XapaKTepuc-

THKA MAapIIPYTy; IMEPeNiK CTPYKTYPHHX PO3IUTB TAclopTa MOJAHO B
Taou. 1.

PamionanpHa opraHizalis MapHpyTHOI Mepexi 3abe3neuye edexTu-

BHICTh TPaHCHOPTHOI cucTeMu Micta. [lacopT MappyTy periaMeHTtye na-
pametpu nepeBe3eHs. Onrumizariiss MapmIpyTiB TOTpeOye BpaxyBaHHS COIIi-
aTbHO-eKOHOMIYHUX 1 teMorpadivanx Qakropis. BukopuctanHs TpaHcnop-
tHUX Momenedt (PTV VISUM, VISUM.NET) mixBumiye TOYHICTH IUIaHY-

BaHHS.
Tabmmms 1
CrpykTypa macnopta MiChbKOT0 MapIipyTy
Posnin macmopra 3MmicT
3aranpHi BioMOCTi Howmep i Ha3Ba MapHIpyTy, IEPEBI3HUK
CxeMa MapmpyTy Kapra pyxy 3 ycima 3ynuHKaMu
Xapakrepuctuka Mapmpyty | JloBxkuHa, 9ac peicy, KiTbKiCTh 3yITHHOK
Pyxomuii ckian Tunm aBToOyCiB/TpONIEHOYCIB, MAaCAKH-
POMICTKICTh
['padik pyxy [HTEpBaJIM y TOAMHM MK 1 HEMiK, PO3KJIaJl
Bunyck Ha JiiHi0 KisIpKicTh TpaHCIIOPTHUX 3aC00iB, 3MIHU
[MacaxuponoTik Cepennbon000BUi Ta TOJUHHUIA Haca-
JKHPOHOTIK
YMoBU nepeBe3eHb Tapud, nineru, 6e3neka, TOCTYIHICTh
BinnoBigaieHICTh EpeBi3- 3000B’s13aHHS 100 SKOCTI Ta Oe3meKu
HUKa
JlitepaTtypa:

(9}
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yHUX cucTeM. CTaluii po3BUTOK TPAHCIIOPTHUX CHCTEM: HayKa 1 MpakTuka: 30.
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BIIVINB XAPAKTEPUCTUK PEKYIIEPATHUBHOI'O
I'AJIbMYBAHHS HA ITAJIMBHY EKOHOMIYHICTb
ABTOMOBLIA

Cyxin /LI, Knumam A.QO., Bopox A.O.
Cxionoyxpaincokuii HayionanoHutl yHisepcumem im. B. /lana, Yxpaina

[MocTiliHe MiIBUILEHHS €KCIUTyaTalifHUX BUMOT JIO aBTOMOOUIBHOT
TEXHIKH 3yMOBIIIOE IHTEHCUBHHUI PO3BUTOK €HEPreTHYHHUX YCTaHOBOK. 30K-
pemMa, MpOTAroM OCTaHHIX 25 POKIiB cepelHs BUTpara MajiuBa aBTOMOOLIIB
3meHmmiIacs 3 14 go 12 1 va 100 kM mpodiry. Bripomork mporo x mepiomy
B aBTOMOOIIAX ycCiX KJIaciB HaOyJIM IIHPOKOTO 3aCTOCYBAaHHS aBTOMATHYIHI
TpaHcMicii. Tlomanpiie WiABHINEHHS eEKCIUTyaTallifHUX XapaKTePUCTUK
IIJSIXOM YCKJIQJIHEHHSI KOHCTPYKIii €HeproycTaHOBOK IPU3BOJHUTH O 3HH-
JKEHHS 1X HaIIHHOCTI Ta CYTTEBOTO 3POCTAHHS BapTOCTI aBTOMOOLTIB. 3a-
CTOCYBaHHS aBTOMOOLTIB 3 KoMmOiHOBaHUMH eHeproycraHoBkamu (KEVY)
CTBOPIOE MEPEIYMOBU JUIsl NPHHIMIIOBOTO MOKPAIICHHS SKCIUTyaTalliiHIX
BJIACTHBOCTEH SIK €HEPrOYCTaHOBKH, TaK 1 TPAHCIIOPTHOTO 3ac00y 3arajioM.
[TepcieKTUBHUM HANPSMOM ITiJIBUIIICHHS €KOJIOTiYHOT O€3MeKH Ta MajJuBHOL
€KOHOMIYHOCTI € IIMPOKE BIPOBA/KEHHS PEKYIEPATUBHOTO rajibMyBaHHS B
YMOBaxX PEXHUMIB PyXy, L0 XapaKTepPU3yIOThCsl YACTUMU PO3TOHAMHU Ta ra-
JpMyBaHHsIMU [1].

PexynepaTruBHe rajgbMyBaHHS YMHUTH HaWOUIbII BIIYYyTHUH BIUINB
Ha MOKA3HHUKH MTaJTHBHOT EKOHOMIYHOCTI aBTOMOOLIIIB 32 YMOB MiCBKOTO pe-
KMy pyxy. Ilin Wac TeopeTHYHOro OLIHIOBaHHS HOro e(eKTHBHOCTI, 5K
NIPaBUJIO, BUKOPHCTOBYIOTHCSI HOMIHAJIBHI MTapaMeTpH, XapaKTepHi AJIsl eJe-
KTPOTPAHCIIOPTHUX 3aco0iB. BogHouac cyvacHuii mapk riOpuaHuX aBTOMO-
O1TiB XapaKTePU3Y€eTHCS PI3HOMAHITTSIM CXeM KOMOIHOBaHHUX €HEPTeTHIHIX
YCTaHOBOK, SIKi BiZIPi3HAIOTHCS 3a THIIOM Ta PiBHEM €(EeKTHBHOCTI, IO CYT-
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TEBO YCKJIQJIHIOE NPOTHO3YBAHHS PE3yJIbTaTHBHOCTI PEKyNEpaTHBHOTO ra-
JIbMYBaHHS.

BennunHa ynoBiIBHEHHS MiJ] Yac rajbMyBaHHs Oe3MOCepe/HbO BH-
3HAYa€ MOTYXXHICTh CUCTEMH PEKyIepallii eHeprii, sika, CBOEI0 4eproto, 00-
MEXY€EThCS KOHCTPYKTHBHUMH MOXIIMBOCTSIMHU €JIEKTPONpHBOJA. Y CTaH-
JapTHUX BUNPOOYBAJIBHUX [3M0BUX LUKJIAX 3HAYCHHS YIOBUILHEHHS Iepe-
OyBae B mexax 0,4-0,8 m/c. B ymoBax peanpHOI eKkcIuTyaTarii podode ra-
JTBEMYBaHHS MOJKE 3[IHCHIOBATHCS 3 YIOBUIEHEHHAM 110 2,0 M/C?, OHAK ITO-
JAIbIIe Horo 301UTBIICHHS HETaTHBHO BIUIMBAE Ha KOMQOPT macaxkupis. 3
OTJISITy Ha IIe, MEXi 001acTi, B SKil JOIMINEHO MaKCHUMAJIEHO Peai3oByBaTH
peKyTepaTUBHE TAIEMYBaHHS TIOpPUIHUX aBTOMOOILIIB, JOLITHHO BH3HAYATH
B JIiana3oHi MBUAKOCTEH BiJ 5 10 76 KM/TOJT 32 3HAYEHb YIOBUIBHEHHS 10 2
m/c? [2, 3].

ITig yac ragrpMyBaHHS Ha aBTOMOOLTIb MIIOTh CHJIM OTIOPY KOYCHHIO,
acpOMMHAMIYHOIO OIMOPY Ta IHEPLiWHI CHIH. Y MEBHOMY Jiama3oHi 1movat-
KOBHX LIBHJKOCTEH raJbMyBaHHS YacTKa MOTYXKHOCTI, 3yMOBJIEHa aepoH-
HaMiYHUM omnopoMm, He nepesuirye 10 % Big cymMapHOi MOTY>KHOCTI CHJI
OIOpY, 1O Ja€ 3MOTY 3HEXTYBATH II BINIMBOM Y MOAANBIINX PO3PAXyHKAX.
Ha puc. 1 HaBeJeHO BiTHOCHMI BIUIMB aepOANHAMIYHOIO OMOPY Ha cymap-
HY MOTY>KHICTB CHII OTIOPY i 9ac PyXy aBTOMOOLIS.

14

== a = 0,4 m/c?
12 { =0— a = 1,0 M/c2

8, %

10 15 20 25 30 35 40 45 50

v, kM/roa

Prc. 1. BomiB nmoTy>XHOCTI CHITH OLIOPY HOBITPA Ha CyMapHY CHIIY OIIOpYy
i 9ac TaJbMyBaHHS aBTOMOOIISA
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ITpoBeneHo TeopeTHYHI po3paxyHKH s aBTOMOOiIS Kareropii M1
Mmacoto 1350 kr. 3a pesysbTaTamMu NpPOBEJICHUX PO3pPaxyHKIB 1M0OYyJOBaHO
rpadik moryxHocti y 6oproBoMy HakonuuyBaui eneprii. Ha puc. 2 npen-
CTaBJIEHI pe3yJIbTaTH PO3pPaxyHKIiB.

Tak sk ck1aOBI YaCTHHM EJIEKTPONPUBOIY KOMOIHOBaHOI eHepro-
YCTAaHOBKH MarOTh OOMEXKEHHS II0JI0 TPOIYCKHOI CHIIN CTPYyMY 1 HaIlpyTH,
MOTYKHICTh PEKyIEepPaTHBHOTO TaJbMyBaHHS Oyne oOMeXeHa, IO TaKOX
BIUIMHE Ha e(DEeKTHUBHICTh PEKYIEPAaTHBHOTO TaJbMyBaHHS 1 MOTpeOye BBe-
ZIeHHS 00ME)XXEHB IPH MPOBEACHH] pO3paxyHKIiB.

50 1 —m— 40 kw/rox
=& 20 kw/rox
== 60 km/ro
= 80 km/rojt

40 +

NpT makc, KBT
w
o

N
o

10 +

0.25 0.50 0.75 1.00 125 1.50 175 2.00
a, m/c?

Puc. 2. I'padix 3MiHM MaKCUMaJBHOT MOTY>KHOCTI CHJIM T'ajlbMyBaHHS 3aJ1e-
KHO BiJ] TOYAaTKOBOT IIBUKOCTI Ta MPUCKOPEHHS! yIIOBUIbHEHHS aBTOMOOI-
151 Macoro 1350 kr

BcraHoBiIeHI 3aIeKHOCTI Ta PE3yNbTaTH JOCIIIKEHb IO3BOJIAIOTH
OLIIHIOBATH XapaKTEPUCTHKU PEKYIIEPATUBHOIO rajibMyBaHHS Ta BPaxOBY-
BaTH iX IPH MPOTHO3YBAaHHI BUTPAT MATHBA aBTOMOOIIISA.
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Dolz , A. Moratal,, et al. / Applied Thermal Engineering, 2016. — Vol. 105. — P.
501-508.

ITPABOBI OCHOBH PET'YJIIOBAHHSA TPAHCIIOPTHO-
TEXHOJIOTI'TYHOI JIISIJIBHOCTI

Tumko C.B., Mopo3 O.B.
Kpemenuyyvruti nayionansnuii ynigepcumem imeni Muxaiina Ocmpozepao-
CbKO20

P03BUTOK TpaHCTIOPTHUX TEXHOJIOTiIH HEMOXKIIMBHIA 0€3 Ii€BOi 3aK0-
HOJIaBYO1 Ta HOPMATHUBHO-IIPABOBOI OCHOBH, SIKa BCTAaHOBIIIOE MpaBuia Qy-
HKIIOHYBaHHS TPAaHCIOPTHOI CHUCTeMH, 3abe3redye Oe3MeKy IepeBe3cHb,
pEeryJroe B3a€MOBITHOCHHM MIK Y4YaCHMKaMH TPAHCIOPTHOTO IPOILECy Ta
crnpusie iHTerpauii HalioHaJubHOT 1HPPACTPYyKTypH B MIXKHApOJIHHN TpaHC-
noptHuil npoctip. [IpaBoBe perynoBaHHS IPYHTYETHCS Ha IIOJIOMKEHHIX
Koncruryuii Ykpainu (crarri 116, 119). Jlo K1I040BUX 3aKOHOJABYMX aK-
TiB HaJIeXkKaTh:

1. 3axon Ykpainu «IIpo tpancmopt» (1994 p.);

2. 3akoH Ykpainu «IIpo aBToMmo0iunbpHHI TparcmopT» (2001 p.);

3. 3akoH Ykpaian «[Ipo 3amizanganii Tpancmopt (1996 p.);

4. 3akoH Ykpainu «IIpo gopoxHiit pyx» (1993 p.);

5. 3akonu Ykpaiau «IIpo Mopcekuii i piukoBuii Tparcmopt», «IIpo
aBialliifHAN TPaHCTIOPTY;

6. MurHwmii Ta [TogaTkoBuit kogexcru YKpaiHu.

HopmartuBHo-ipaBoBe 3a0e3neueHHs] GOPMYETHCS TaKOXK MOCTAHO-
Bamu Kabinery MinicTpiB Ykpainu, Hakazamu MiHicTepcTBa iH(ppacTpyk-
Typu, ramy3eBumu craggapramu JCTY Ta MDKHApOZHMMH JOTOBOpPAMH
(Kongenmiss CMR, SOLAS, ICAO). BaxxauBuUM BEKTOPOM PO3BUTKY € Tap-
MOHI3allis HAIIOHAILHOTO 3aKOHOMaBcTBa 3 mpaBom €C  (acquis
communautaire), 10 BKJIIOYAE:

e inTerpariro 1o mepexi TEN-T;

® IMIJICMEHTAIIIFO CTAaHIAPTIB OC3MEKH i CKOJOT1YHUX BUMOT,

e uQpOBiI3aLi0 TPAHCIIOPTHUX MPOLECIB (EIEKTPOHHI JOKYMEHTH,
IHTEJIEKTYyaIbH] TPAHCIIOPTHI CUCTEMH).

OcHOBHI MpoOIeMH MTPABOBOTO PETYIIOBAHHS TPAHCIIOPTHUX TEXHO-
JIOTiH: HEOCTATHS BiIIMOBIAHICTH MKHAPOIHUM HOpMaM; HasBHICTH KOJIi-
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31if MiXK 3aKOHAMH Ta MiJ3aKOHHUMH aKTaMW; HU3bKUU PiBEHb HU(POBi3aIii
HOPMaTHBHOI'O 3a0e3NeYeHHs IePEeBE3eHb; BiJICTABaHHsI HOPMAaTHBHOI 0a3n
BiJl TEMIIIB TEXHOJIOTIYHOTO POTPECY.

[epcriekTHBHI HAIIPSIMHU PO3BUTKY:

1. cTBOpEHHs €JUHOI €JIEKTPOHHOI CHCTEMH TPAHCIOPTHOTO JOKY-
MEHTOO00ITY;

2. TIpUBEACHHS 3aKOHONABCTBA Y BiAMOBIIHICTH 10 BUMOT €C;

3. QopmyBaHHSA MpaBOBOTO 3a0e3lMeUeHHs IS IHHOBAIIMHUX TEX-
HOJIOTi# (€JIEKTPOTPaHCIIOPT, IPOHH, aBTOHOMHI TPaHCIIOPTHI 3aco0n);

4. yIOCKOHAJEHHS CHCTEMH JEPXKAaBHOTO HAIJLy Ta MEXaHi3MiB
BiJINIOBiAIEHOCTI ITEPEBI3HUKIB.

OTKe, 3aKOHO/IaBYa Ta HOPMATHUBHO-TIPaBOBa 0aza y cepi TpaHcIo-
PTHUX TEXHOJIOTIH € BU3HAYAJILHUM YHHHUKOM PO3BUTKY TPAHCIOPTHOI CH-
cremu Ykpainu. [i MojiepHisalis Ta aganTanisi 10 €BpoNeHChKUX CTaHaap-
TIB CHPUATUMYThH ITIJIBUIIEHHIO €()EKTUBHOCTI TPAaHCIIOPTHOI rairy3i, 3Mil-
HEHHIO KOHKYPEHTOCHPOMOKHOCTI JIpiKaBH Ta PO3IIMPEHHIO il y4acTi y
MDKHApPOJHUX TPAHCHIOPTHUX KOPUAOpaXx.
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HATIPSIMM THTEJEKTY AJIIBAIIT TPAHCIIOPTHUX
TEXHOJIOTTA ¥ TIPOMMCJIOBAX PETTOHAX YKPATHU

Typnak C.M., Ky3bkin O.®., Octporasa O.0., Tpymescokuii B.E.
Hayionanvuuii ynieepcumem «3anopizvrxa nonimexnixa»

OCHOBHUMH 3aJadyaM{ B yMOBax ChOTOJICHHS JUIS PO3BUTKY TpaHC-
MOPTHUX CUCTEM ITPOMHMCIIOBHX PETIOHIB YKpaiHH €:

- mi/IBUIEHHS €(pEKTUBHOCTI TIepeBe3eHb BAaHTAXIB 1 MacaKupis;

- 3a0e3medeHHs Oe3MeKH TPAHCIIOPTHOTO MIPOIIECY;

- BHIDKCHHS PiBHS HETaTUBHOT'O BIUIUBY Ha €KOJIOTIIO.

XapakTepHOI0 0COONHBICTIO MICT 3 MOTY>KHOIO 3a 00CsraMu BHPOO-
HUIITBA TIPOMHUCIIOBICTIO € BiIIIOBITHO BHCOKHI piBEHb BaHTa)XKHUX ITIEPEBE-
3eHb, HAsBHICTb PO3BHHEHI CHCTEMH IPOMHCIOBOTO 3aJIi3HHYHOTO TPaHC-
HOPTY TOLIO.

Jlyist 6araThboX TakMX PErioHIB 4epe3 BiHCHKOBE BTOPTHEHHsS B YKpai-
HY CYTTEBO 3MiHHJIAach CHPOBHMHHA 0a3a MPOMHCIOBHUX IiJIPHEMCTB, 3Mic-
TUBIIKMCH 31 CXOJy Ha 3aXiJl, aKTHBI3yBajach JOCTaBKa IMIOPTHUX BaHTAXKIB
4yepe3 YOPHOMOPCHKI OPTH TOLIO.

OCHOBHUMH LUIIXaMH aJanTalii 10 ynpaBlliHHS JIOTICTUKOIO B Ta-
KX yMOBax € auBepcH(ikallisi MapupyTiB 1 BUIIB TPaHCIOPTY, pPO3poOKa
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JIEKUIBKOX IUIaHIB IOCTayaHb, aKTHBHE BUKOPHCTaHHS MYJIbTHMOJAIbHUX
nepeBe3eHb, CTBOPEHHs OypepHUX 3amaciB Ta perioHaIbHUX XaOliB.

CrocTepiraerbest nepexija Bijl MOCTavaHHS 3a MPUHIUIIOM «TOYHO B
cTpok» (Just-In-Time) Ha KOPUCTH NPUHLIUITY «IIPO BCSK BUNaaok» (Just-In-
Case). JlaHuii miaxig € akTyaJbHAM B YMOBaX KpH3 Ta BOEHHHX [ 1 703BO-
JIs1€ 3a0€3MeYnTH HaQIMHICTh TOCTaYaHHs Ta 3a0€3IEYNTH CTIHKICTE JO 30B-
HIIIHIX 1 BHYTPIMHIX 3001B IUIIXOM CTBOpEHHS W yTPUMAaHHS 3HAYHUX
CTpaxOBHUX 3allaciB.

[TmanyBaHHs BHPOOHHITBA OUTBIIOI0 MIpOIO TPYHTYETHCSA Ha TPO-
THO3YBaHHI TMOIUTY, HE OYIKYIOUHM HAaIXO/KEHHS 3aMOBIICHb. BimmoBigHO
MPOJYKIiS MOXKE HaAXOAWTH Ha CKJaJ TOTOBOI MPOAYKIii HE MiATBEpAXKe-
HOIO 3aKa3aMHU.

AxtuBizyetbes cmiBmpans kommnaniid (Collaborative Logistics), 3a-
Oe3nedyrour BaXIIUBUN MIJIX1]] CIIJIBHOTO BUKOPUCTAHHS PECYPCIB Ta TpaH-
cnopry, BukopuctanHs Big Data ta Al nist onepaTHBHOIO MOHITOPUHTY Ta
e(eKTUBHOT'O yIPaBIiHHS BAHTAKOMOTOKAMH.

B 3a0e3neuenHi 0e3neky TPAHCIOPTHUX MPOLECIB MOXKHA BUAUIHTH
IIBI aKTyaibHi cepH: OopraHizamii JOPOKHBEOTO PyXy Ta 3a0e3ledeHHs Ha-
IAHOCTI pyXOMOTO CKIIaxy, OCOOIMBO, PH TepeBe3eHI HEOC3MEUYHNX BaH-
TaXiB.

OCoONUBICTIO JOPOKHBOTO PYXY B MIPOMUCIOBUX PETiOHAX, MTOPYY i3
HOTO MiZBUIIEHOIO IHTEHCUBHICTIO, € HASBHICTh BEIMKOrabapuTHOTO TpaH-
CHOPTY, TOMY XapaKTepPHOIO € TEHACHIIiS BiIOKPEMJICHHS OCHOBHHX TpPaHC-
MOPTHUX apTepiil Ui MICHKOTO Ta MacaKMPChKOTO TpaHCHOpTy. B koH-
TEKCTI 1HTeIeKTyasi3amii TPaHCIIOPTHUX TEXHOJIOTiH MEePCTIEKTUBHUM € BH-
KOPHUCTaHHS IITYYHOTO IHTENEKTY IPH PETYJIIOBAaHHI TPUBAIOCTI CHTHAIIIB
CBITJIOOPIB, ONTHMI3YIOUH TPOIYCKHY 3JaTHICTh TPAHCTIOPTHUX BY3JIB B
TOJIMHU MK 200 MPU 3HAYHOMY TOTOIli BAHTAXXHOTO TPAHCIIOPTY 3 MPOMHUC-
JIOBUMHM TOBapamu. 30ip BeJIMKUX OOCSTIB AaHHUX IPO PyX TPAaHCIOPTY, aBa-
piiiHI cuTyanii, 3aBaHTaXCHICTh JUIS aHANI3y € OCHOBOIO CTPaTeridyHOro
IUTAaHYBaHHS Ta IPUHHATTS PillleHb II0JI0 PO3BUTKY TPAHCIIOPTHOI MEPEXKi.

Yepes 0coOIMBOCTI EHTPATI30BAHOTO YIPABIIHHS PYXOM 3aJli3HHY-
HOTO TPAHCIIOPTY OJHIEIO i3 TOJOBHUX 3aJay € BH3HAYECHHsS NPUIATHOCTI
PYXOMOTO CKJIaJqy IpH IOJOBKEHHI TepMiHy HOro ciry»0Ou, 0cOOIMBO JUIs
BaroHIB-IIMCTEPH, AKi MOXYTh MEPEBO3UTH XiMiYHO ab0 BOTHEHeOe3IedHi
BaHTAXI.

ITpoMHCTIOBI peTiOHH € 3HAYHUM JKEPETIOM BHKHIIB, TOMY BH3HAUe-
Hi TaKi IPiOPUTETHI HAPSAMKH 1X 3HIDKCHHS:

- MOHITOPHHT €KOJIOTIYHHX IapaMeTpiB TPAHCIIOPTHHX 3aco0iB Ta
SIKOCT1 TIOBITPSI B3JJOBX TPAHCIIOPTHUX MaricTpajieil Ta eeKTHBHE yIIpaB-
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JiHHA TpadikoM 1 MapLIpYTH3aLi€0 3 METOIO 3MEHIIEHHS 4acy IPOCTOIO B
3aTopax;

- TIOIIMPEHHS «3€JICHOT0» TPAHCIOPTY HE TUIBKK B MicTax, a i Ha
NIPOMUCIIOBUX IAIIPUEMCTBAX, 30KpeMa, Yepe3 BUKOPUCTaHHS aKyMYJIATO-
PHHX JIOKOMOTHBIB B MaHEBPOBUX palOHax, Ji¢ MEePEeMIllyIOThCSI HEBEJIHKI
3a MacoIo COCTaBH;

- BITHOBJICHHS CYIHOIUIABCTBa piukoio JIHimpo 3a0e3meunTh Imepe-
PO3MOALT YaCTHHH BAaHTaKOIIOTOKY Ha BOJIHHMI TPAHCIIOPT, SIKMH € eKOJIOTi-
YHO TEPCIEKTHBHHM.

[TiciasBO€HHE BiJHOBJICHHS MOXKE CTBOPHUTH INAHC IJIs BIPOBAKCH-
Hsl HaliCydyacHINIMX IHTENEeKTyaJbHUX TPAaHCHOPTHUX TEXHOJIOTiH, a moja-
JbIlIa TAPMOHI3ALlisl TPAHCIIOPTHOTO 3aKOHOJABCTBA Ta CTAHIAPTIB 3 €Bpo-
neiicbkuM COI030M BiJJKPUE MOKIIUBOCTI AJIsl 3aTy4EHHS IHBECTHIIIH.
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METOJUKA BUBOPY TPAHCIIOPTHOTI'O 3ACOBY JJIA
MMACA)KUPCBKUX MTEPEBE3EHbB 10 MICTA KPAKIB
HEBEJIMKUX I'PYII ITACAKUPIB

®pankis A.M., IBanuenko /L.A., Kienska O.B.
JIBH3 «Ilpua3oecokuii OepircasHuii mexnHiyHuil yHisepcumemy

[Macaxxupchki TIepeBe3eHHs] aBTOMOOUTPHUM TPAHCIIOPTOM BHKOHY-
IOTBCS aBTOOyCaMH Ta MapIIPYTHAMH aBTOMOOLIAMHU. SKiCTh TPaHCIIOPTHO-
ro 0oO0CITyroByBaHHS HACEJIEHHS OLIHIOETHCA LUTMM PAIOM ITOKa3HHKIB. 3
MOy CHOXKMBAYa OLIHKOIO €(heKTHBHOCTI HOT0 BUKOPHCTAHHS € CTYIiHb
3aJI0BOJICHHS. BUMOT HACEJIEHHS 10 CHUCTEMH MacaXKMPChKUX NepeBe3eHb
MIXXHaPOIHOTO CIoNy4YeHHs. J[71s 11boro HEoOXiHO BUOpATH pallioHATbHUN
TpaHcopTHUIt 3aci0. Oco0IMBO 1l MMTAHHS aKTyalbHE AUl YKpaiHu B Te-
nepilHii yac

Bubip paiioHaJdbHUX THIIB MAaCAKUPCHKUX TPAHCHOPTHHX 3aco0iB
3aJeXuTh BiJ O0aratbox (akropiB. Tak, mpu BHOOpI THIy MacaKUPCHKOTO
aBTOTPAHCIIOPTY HEOOX1THO BPaxOBYBaTH HACTYITHI (PaKTOPH:

- TOTY’KHICTh TTACAXXUPOIIOTOKY Ha TAaHOMY MapUIpyTi Ha HaHOimbIIe
3aBaHTA)XEHHS MapLIPYTy CIIiTyBaHHS;

- HEpIBHOMIPHICTBH PO3IIOLTY 3asBOK MacaKUpPiB Ha TEPEBE3CHHS 10
/ 3 KpaxkoBa;

- IOUUIPHUH 1HTEpBaJ CIiAyBaHHS MACAKUPCHKUX TPAHCIIOPTHHUX 3a-
co0iB;

- TOPOXXHI YMOBH, IPOIYCKHY 3[aTHICTh MPHUKOPIOHHUX ITyHKTIB Ta
iH.;

- co0iBapTICTh MEPEBE3ECHb NACAKUPCHKOTO aTOTPAHCIIOPTY.

ITix xoopauHAIiEI0 pOOOTH PO3YMIIOTH CTBOPEHHS €JMHOT KOMITICK-
CHOI CHCTEMM OpraHizamii Ta KepiBHHLTBA PYXOM YCIX yYacHHKIB, SKi
NPUIMAIOTh Y4acTh B JaHOMY MI>XHapOJHOMY NEpEBE3CHHI.

B pesynprari ananizy icHYIOUMX IMIXO/IB 10 BUOOPY TPaHCIIOPTHOTO
3aco0y Ul TepeBe3eHHs MAacaXUpiB B MDKHAPOJHOMY cCriodydeHHi [1-7]
NPOIIOHY€ETHCS HACTYITHA METO/IMKA BU3HAYEHHSI TPAHCIIOPTHOTO 3aC00y JUIst
NacaXMpChKUX IIepeBe3eHb 3a KOPJIOH, ITOPUTM SKOi Mpe/CTaBIeHUH Ha
puc. 1.

MeronnKa BH3HAUEHHS MACAXHUPCHKOTO TPAHCHOPTHOTO 3acoly
CKJIAAa€ThCS 3 TAalliB: BH3HAYCHHS THUIy TPAHCIOPTHHX 3acO0iB 3a IBOMA
METOAWKAaMH, BU3HAYCHHS KUTBKOCTI TPaHCIOPTHHX 3ac0o0iB Ui IepeBe-
3€HHS IMacakupiB 3a KOpHoH B MicTo Kpakis.
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BuXiTHUME JaHUMH AJIsL PO3PAXYHKIB SBISIOTHCS: Qer — KUIBKICTB
nacaxupiB; Ppoch - TOUaTKOBUH NMyHKT; Poy - MyHKT npusHaueHHst; Ly - Big-
cTanb; Tpp - TEPMiH 0cTaBKK; Riz — pU3HKH.

B pesynbrari po3paxyHKiB MU ITOBUHHI OTPUMATH THIT TPAHCIIOPTHO-
ro 3aco0y (TYPy,) ta ioro kimbkicts (Kily).

Buxinni nani {KiTbKicTh maca-
JKHPIB, TOYATKOBHUH ITyHKT, ITyHKT
NIPU3HAYEHHS, BIZICTaHb, TEPMiH

Etan 1. BusHauyeHHs TPAHCIIOPTHOIO 3ac00y 1A
nepeBe3eHHs MACAKUPIB 32 KOPAOH 3 BUKOPH-
crannsa MAI

Etan 2. Bu3HauyeHHs aCaKUPCHKOI0 TPAHC-
MOPTHOrO 32c00Yy /Il IepeBe3eHHs MacaKupiB
32 KOPJOH Ha OCHOBI /i0r0 TeXHIYHOrO PiBHA

Ertan 3. BusHaueHHS TapKy NacasKUPChbKUX
TPAaHCIOPTHHUX 3ac00iB 1151 epeBe3eHHs Maca-
JKHPiB

Pe3ysnbTaTn po3paxyHkiB {THUn TpaHCIO-
PTHOTO 3ac00Y, KUIBbKICTh, 4ac B IOPO3i}

Puc. 1. [Iponienypa Bu3Ha4E€HHS TPAHCIIOPTHOTO 3acO0Y /ISl MACAXKUPCHKUX
nepeBe3eHb B MicTo Kpakis

JlitepaTypa”
1. Teopis npuiHATTS pilieHs : MiApy4HUK / 3a 3ar. pea. byrtka M. II. — K. : Ilentp
yuboBoi mitepaTypu, 2015. — 360 c.
2. Kympunupka X. b. 3acTocyBaHHS MeToy aHai3y iepapxiif mpu BHOOpPI MPOEKTY
B noxnirpagii / X. b. Kympunneka, JI. C. Ilpenko // Ionirpadist i BugaBHRYa
cnpasa. — 2018. — Ne 1(75). — C. 51-60.
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OIITUMIBALIS ®YHKIIIOHYBAHHSI TPAHCIIOPTHUX
CUCTEM B YKPAIHI

XoxaoB 0.0., Kupuuenko 1.O.
Cxionoykpaincokuil HayioHanbHull yHieepcumem imeHi Borooumupa Jans

TpancnoptHa cuctemMa OyIb-IKO1 KpaiHi € OCHOBOIO €KOHOMIKH, [0
3a0e3meyye 31aTHICTh Pi3HUX BHIIB TPAHCIIOPTHHUX CHCTEM e(eKTHBHO B3a-
€MOJIATH JUTs 3a0e3neueHHs Oe3nepeOiifHNX mepeBe3eHb MacaKUpiB Ta BaH-
TaXiB y pi3HI 001acTi Ta MiCTa HaIIOl KpaiHH, MiABUITYBATH MOOUTBHICTH
HaCEJICHHS Ta IHTETPAIiio0 Y CBiTOBI puHKH. B yMoBax moBHOMacmTabHOTO
BTOPTHEHHsI 3 00Ky p¢ B Hauly KpaiHy, e(QeKkTHBHICTh (YHKIIIOHYBaHHS
TPaHCIOPTHOI rany3i HaOyBae CTPAaTErivYHOr0 3HAYEHHS Il 000POHO3/aT-
HOCTI Ta EKOHOMIYHOT CTifiKOCTI YKpaiHu.

Hapasi BuHHKIIa HEOOXIAHICTh IIBUIKOI aJanTanii TpaHCIIOPTHOT iH-
(bpacTpyKTypH 1O HOBHX peaiiil: pyWHYBaHHS TPaAUIiHHUX JIOTICTHYHHX
JIAHIIOTIB (30KpeMa, OJIOKYBaHHS YOPHOMOPCHKMX IIOPTIB), KPUTHYHE Ha-
BaHTA)XEHHS HA 3aXiJHI NPUKOPJOHHI MEPeXoy Ta MoTpeda y MIBUAKOMY
BiTHOBJICHHI.

AHami3 ocTaHHIX MyOJiKamiif, a TAKOX CTPATETIYHHUX ITOKYMEHTIB,
HamionaneHa TpaHcnopTHa crpareris Ykpainu 1o 2030 poky [4], cBimunuth
PO HasBHICTh CHCTEMHHUX MpoOIIeM, 110 HaKONMYYyBAJIUCS pokaMu. BoxHo-
4ac, OUIBIIICTD JOCIHIIKEeHb (POKYCYEThCSI HA OKPEMHUX BHUIIAX TPAHCHOPTY,
TOJI K MpobiiemMa onTuMizanii pyHKITIOHYBaHHS TPAHCIIOPTHUX CHCTEM He-
00XiJJHO PO3IJISIIATH HE OKPEMO JJIsl SIKOTOCh BUJY TPAHCIOPTY, a ISl My-
JIbTUMOJAJBHUX MEPEBE3EHb.

IIlo crocyeTbest €hEKTUBHOCTI TPAHCIIOPTHOT CHCTEMH, TO 1l OIIHIO-
I0Th HE 110 OJJTHOMY MOKa3HHUKY, a [0 IPYIi HACTYITHUX KPUTEPIiB:

- eKOHOMIYHHX

- IHpPaACTPYKTYPHHX;

- TEXHIKO-CEKCILTyaTaliiHUX;

- YIIPaBIIHCHKUX;

- €KOJIOT1YHUX.

Hapasi, B yMoBax BiliH1, OUIBIIICTD 3 IIMX KPUTEPIiB HE MOXKYTh BiJ-
TIOBiTaTH HOPMATHBHO-IIPABOBii 0a3i He TIBKU €BPONEHCHKOTO COI03Y, aie
I HAIIUM HAIiOHAJNBFHUM cTaHaapTaM. Lle crocyeThes HamiiHOCTI Ta 6e€3-
nepebiifHoCTI poOoTH TpaHCTIOPTY (MiHIMI3aIlisl MPOCTOIB), piBHA Oe3meKn
(aBapiitHicTh); MITBHOCTI TPAHCIIOPTHOI MEPEXKI, CTYTIEHIO ii iIHTErpOBaHOC-
Ti (HasABHICTH BY3JIOBHX Xa0iB, MyJIBTUMOAIEHUX TEPMiHATIB), PIBHIO 3HO-
cy OCHOBHHX (DOHIIB (KOJNiH, TOPIT, pyXOMOTO CKJIaJy); piBHIO BUKHIIB 3a-
OpYJHIOIOYHMX PEYOBUH Ha OJIMHUIIIO TPAHCIIOPTHOI POOOTH.
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BilicpkoBa arpecis 3aroctpuia i IpoOJieMH, T0IaBIIN PYHHYBaHHS
iHppacTpyKTypi (MOCTH, aeponopTtH, Ko-iii, moptu). BoxHouac, e ctumy-
JIFOBAJIO PO3BHUTOK iHPPACTPYKTYypH Ha 3axiJHOMY KOPJOHI Ta IPUCKOPHIIO
MOUIYK aJIbTePHATHBHUX JIOTICTUYHMX MapuipyTiB 3 €Bpomneiicbkum Coto-
30M.

ITpoGnemu, noB’s3aHi 3 OUM IOKa3ykOTh, o Jume 25% nopir ma-
I0Th TOKPHUTTA, IO BiANOBigae €BpoIeHCchKHM craHmapraM. [loTpelyroTs
MIOCTIHOTO PEMOHTY IITYYHI CIIOPYIN Ha aBTOMOOITBHHUX JOPOTax, MOCTH,
ecra-kaan. [ToTpiOHO OYIIBHMIITBO HOBHX PO3B’S30K Ta €CTaKaj UL o0a-
CHMX LIEHTPIB, 10 3MEHIIUTh HABAHTAXXCHHS HA IOPOTH MICT Ta MOKPALIUTh
MacaXUPOIIOTIK Ta BAaHTAXKOIMOTIK depe3 perionu. Hapasi 42% mocTiB B Ha-
LIl Kpai-Hi 3HaXOAAThCS B aBapiiiHOMy cTaHi, Tibku 20% MaroTh 3a/10Bi-
npHUM cTaH. lle ayxe Benuka mpobiaeMa 0COOMCTO sl BEMKHX MICT, SIKY
NOTpiOHO Oyze BUPIIIYBaTH.

Onrtumizanis QyHKIIOHYBaHHS TPAaHCIOPTHUX CUCTEM B YKpaiHi
BKJIFOYa€ OCHOBHI HaIpsIMU:

- MozepHizauis iH}pacTpyKkTypu (PEMOHT aBTOMOOUILHMX IIUISXIB
MDKHapOIHOTO 3HAYCHHS; MOICPHi3allis 3aJi3HUYHUX KOJiif Ha BHCOKOII-
BHIKICHUX MariCTpalsix; MOKpPaIIeHHs TePMiHAJIB, TOPTIB).

- BIPOBADKEHHS 1HQOPMALIHIX TEXHOIOTiH (BUKOPUCTAHHS EIIeK-
TPOHHUX HaKJIAJHUX; BUKopucTaHHs GPS-TpekepiB Ha aBTOTpaHCIIOPTHUX
Ta 3aTI3HIYHUX 32c002aX);

- PO3BHUTOK MYJIBTUMOJAIBLHUX TEPEBE3CHb 3 METOI BUKOPHCTAHHSI
MIPUHITUITIB 1HTEpOTIepabebHOCTI BUAIB TPAHCIIOPTY;

- eBpoiHTerparist Ta rapMoHizamis crangaptiB (6arato JICTY Bxke
rapMOHI30BaHO /10 MikHapoaHux ctagaaptis SO i no aupexTus €C;

- TMABUIICHHS O€3MEeKH TPAHCIOPTHHUX IPOIECIB 3 METOI0 MiHIMi3a-
il aBapiif, pU3HKiB IIPH MEPEBE3CHHAX HEOE3NMEUHNX BaHTaXIB, B T.4. 1 Bili-
CHKOBUX BaHTaXiB;

- BIPOB/DKEHHsI MiHapoaHoro cranaaprty ISO 39001:2012- Cuc-
TeMa YIIPaBIiHHs 0E3MIEKOI0 JOPOKHBOTO pyxy [1].

e MiXHApOIHWI CTaHIAPT, SKUH JOIMOMAarae€ 3MEHIIUTH aBapiii-
HiCTB, 30eperTH XUTTs 1 3HM3uTH 30MTKH Big JTII. Ileit crannapr Briposa-
JOKYIOTh TPAHCIIOPTHI JIOTICTUYHI KOMIIaHi1, TPaHCIIOPTHI ITiJIPHEMCTBA.

Le#t mibxHapoxuuit cranaapt Oyio rapmonizoBaHo 3 ICTY Ykpaian
y 2015 pori (Tabm. 1).

222

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



Tabmuws 1

Bnposamxenns JICTY ISO 39001:2015

Ne Etan BopoBa-
mxenns [ISO
39001
1 | AHaniz noTo4HO-
ro cTaHy (ayauT)

2 | Po3po0Oka modti-
THKH O€3MeKHn

3 | IInanyBaHHS cu-
CcTeMHU

4  Hasuanns nep-
COHaITy

5 Bnpoanmxenns
MIPaKTUIHHX 3a-
XOIiB

6  MoHiTOpHHT i

mepeBipka

7 | Ceprudikaris

8  TIlocriiiHe BIoC-
KOHAJIEHHS

3MicT

BUBYarOTh CTATUCTHUKY
JTTI, pusuku, TexHiy-
HUH CTaH TPaHCIOPTY,
MOPYILEHHS MPaBUII

Po3pobmsieTbes qOKy-
MEHT 3 METOI0: 3MEH-
IIEHHSI aBapii, MOKpa-
IIEHHS ITATOTOBKH IIe-
pcoHary

BusnauaroTs BifIosi-
JATbHUX, CTBOPIOKOTH
MPOIETyPH KOHTPOITIO

[IpoBOAThH TPECHIHTH
IUTS BOJIIIB, IUCTICTYC-
piB, MeXaHiKiB
GPS-tpekepu, Taxor-
padu, MEOTISIIH, Bi-
JIEOKOHTPOJIb, KOHT-
POJIb MIBUIKOCTI

36ip craructukm ATTI,
ayJUT BUKOHAHHS MOJi-
THKH, aHATi3 TPUINH
IHIUAEHTIB

3anmy4yeHHsT HE3aJICXKHO-
r'0 ayJuTopa, mepeBipka
BIAIIOBIHOCTI BUMOTraM
ISO 39001

lopiunwmii ananis,
OHOBJICHHS TIOJTiITHKH,
HOBI 3ax0/11 OE3MeKU

VYxpaina, TpaHCIIOPTHI
MiANPUEMCTBA

VYKp3ani3HUI IPOBO-
JITh ayIUT Oe3MeKu
PYXy HOi31iB Ta CITyX-
00OBOTO aBTOTPAHCIIOP-
Ty

IMomituka 6e3 ATIT y
TPAaHCIIOPTHUX KOMIMa-
HisX

BBezneHHst BHYTpiIIHIX
pErJIaMeHTIB 11010
TEXOTJISTYy, IHCTPYKTa-
XY BOJIIIB

Hapuanns Boziis, iH-
CTpYKTaxi 3 Oe3nexu
pPyxy

Ycranosnenas GPS na
aBToOycax y M. Kui

Benenns enuHoi 6a3u
JITII Ha miagnpueMCTBI,
peryJspHi BHYTpIilIHi
nepeBipku
Ceprudikaris TpaHc-
MOPTHHUX KOMIIAHIH de-
pe3 cepTudikoBaHi
MiAIPUEMCTBA
[epernsg MmapuipyTis,
3aMiHa CTapOro TPaHC-
MOPTY, IMiIBUILCHHS
kBauTiikarii mparis-
HUKIB
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Mo cTocyerbest BupoBamkenus ctanaapty JCTY ISO 39001:2015 B
TpaHCIOPTHI KommnaHii YKpaiHu, TO HaWOLIbII BaXXIMBUMH €TalamMu JUis
BIIPOBAJPKEHHS 1IbOTO CTAHJIAPTY € HACTYIIHI eTaIH:

- ayauT Oe3neKH TPaHCIIOPTHOTO MiANPUEMCTBA, TOOTO MepeBipKa
PH3HKIB, 10 SIKUX BIHOCSTH HACTYIHI (TEXHIYHUHA CTaH PyXOMOTO CKIaay,
TIEPEBUIICHHS MIBUAKOCTI, BTOMAa BOJIIiB);

- po3poOKa KepiBHUIITBOM TPAHCHOPTHOTO MiAMPHEMCTBA TONITHKA
0e3meKn TOPOKHBOTO PyXy, B SKii BU3HAYAIOTH LiJI MiAIPHEMCTBA CaMO B
MMUTAHHAX 3HWKEHHS aBapiifHOCTi, MPOXOHKEHHS TEXHIYHOTO OTJLIY BCHO-
IO PyXOMOTO CKJIafy Iepes BUI3I0M;

- BOPOBADKCHHS MPAKTHIHHUX 3aXOJiB (MEIUYHI OTISAIN BOJIiB IIe-
pen peiicoM; KOHTPOJIb 33 IIBUIKICHUM pE-KMMOM; peryJsipHa repeBipka
TEXHIYHOT'O CTaHy TPAHCIOPTY);

- TOCTIHHMH MOHITOPHMHT (IIPOBEJCHHS BHYTPIIIHIX ayAuTiB, 30ip
CTaTUCTUYHUX AaHUX, Hanpukian o JATII;

- ceprudikamis mianpueMcTBa (03Hayae, 1O AiSUIBHICTH TPAHCHOPT-
HOTO IMiINPUEMCTBA BiAMOBiIAE HOPMAM OE3MEKU PYXY, CKOJIOTIYHAM CTaH-
JapTaM, TEXHIYHAM perjiaMeHTaM, BUMOTaM yIIPaBIIiHHS SIKICTIO).

B pe3yspTati BIpoBa/KEHHS IHOTO CTAaHAAPTY MiIIPHEMCTBY BHIA-
€TbCS cepTudiKaT Ha TP POKH, a Iie 03HAYAE, 10 TPAHCIIOPTHE MiATPHEMC-
TBO BiJNOBifae BUMoraMm €Bporeiicekoro Coro3y i MOke KOHKYpPYBaTH 3a
3ICHEHHS! MIXXKHAPOIHHX I1EPEBE3CHb.

B nacTynHil TaGuuIli HaBEACHO MPUKIAAN BIPOBAKEHHS CTaHIap-
1y JACTY ISO 39001:2015 Cuctemu ympaBiiHHA O€3MEKOI0 JOPOKHBOTO
pPyxy.

BripoBaykeHHS CHCTEMH MDKHApOJHUX CTaHAAPTIB B HAIIIK KpaiHi,
JIO3BOJISIE 3MEHILIUTH PU3UKH aBapiii eKOHOMIYHUX BTpAT, a TOJIOBHE, 30epe-
I'TH JIIOACHKE JKUTTS. 3aBASKH BIPOBADKCHHIO MIKHAPOJTHHUX CTaHIApTIiB
TPAHCIIOPTHI MIANIPUEMCTBA Ta JIOTICTUYHI (PIPMHU CTAIOTh OUIBII KOHKYpPEH-
TOCIPOMO>KHHMH, 1110 JI03BOJISIE POOUTH KPOK 0 iHTerpauii 10 €eBpomnench-
KOI TPAHCIIOPTHOI CUCTEMHU.

JlitepaTtypa:

JCTY ISO 39001:2015 Cucremu ynpapiiHHS 0€3MEKOI0 JOPOKHBOTO PYXY.

. 3akoH Ykpaiuu «IIpo aBTomo6ineHuil Tpancnopt» Big 05.04.2001 Ne 2344-111.

3. 3axon Yxpainu «IIpo 3ani3ananuii Tpanciopt» Bix 04.07.1996 Ne273/96 (pena-
kmist 28.08.2025 p.).

4. TIlpo cxBanenns HamioHanbHOI TpaHcHopTHOI cTparerii YKpaiHu Ha Iepiof| 10
2030 poky: Posmopsmkenns Kabinmery MinictpiB Ykpainu Big 30.05.2018 Ne
430-p.

N =

224

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



BU3HAYEHHS JE@OPMAIIIMHAX XAPAKTEPUCTHUK
BYIJIEIb-BYTIJIEHEBUX ®PUKIIHHUX MATEPIAJIIB PI3BHUX
CTPYKTYP APMYBAHHA

Yepkammuu LA., lllesuenko C.I., IToaynan €.B.
Cxionoykpaincokuil HayioHanbHuill yHieepcumem imeHi Borooumupa Jana

Byrneup-ByrieneBi MaTepiaii, BOJIOKHA i MAaTPHIl SKUX CTBOPEHI 3
onHiel i Tiel x (a3u, MaIOTh P YHIKAIFHUX BIacTHBOCTeH. OCoOMMBO Tie-
PCTEKTHBHI ByTJeNeBi KOMIIO3UTH B O0JIACTI BUCOKUX i HAJIBUCOKUX TEMIIE-
paTyp BHaCIiAOK MiIBUIICHOT TEPMOCTIHKOCTI i OTIOpPY IO TEPMOYAAPY.

Jlo Toro K, 0OCOOJUBICTIO IIMX KOMIIO3UTIB € T€, 1[0 MaTepiai i KOHC-
TPYKIIisl CTBOPIOIOTHCS OIHOYACHO B PaMKaX €JIWHOTO TEXHOJOTIYHOTO IIPO-
uecy. ToMy CTBOpEHHS KOHKYPEHTOCHPOMOXKHHX BHPOOIB CYTTEBO 3ajie-
KHTh Bl HASIBHOCTI NPUHHATHOTO Ha MPAKTHUII MPOTHO3Y CTPYKTYpH Ta (i-
3MKO-MEXaHIYHUX BJIACTUBOCTEH BYIJICIIEBOTO Marepiany 3 ypaxyBaHHSIM
TEXHOJIOTTYHUX OCOOJIMBOCTEH OO0 BUTOTOBJICHHS.

IoBeninka i pyiHYBaHHS Marepiady i KOHCTPYKIIi BH3HAYarOTHCS
HasBHICTIO Pi3HUX CTPYKTYPHO-TEXHOJIOTIYHAX (PAKTOPIB, XapaKTePHUX IS
PI3HMX PIBHIB CTPYKTYypH KOMIIO3UTY. TOMY OOIPYHTOBaHHM € CTPYKTYpHO-
(heHOMEHONOTIYHIHA MiAXiM, IO JO3BOJISIE Ha KOXKHOMY CTPYKTYPHOMY PiBHI
TIOB'S3aTH TEXHOJIOTIUHI NMapaMeTpH Mpolecy CTBOPEHHS Marepiany 3 Horo
(hi3UKO-MEXaHIYHUMH BJIACTUBOCTSIMHU.

3anexxHICTh Koe(ilieHTy TepTs BiJ TeMIIepaTypH HaBKOJIHUIIHBOTO
CepenoBHUINa, SAKIIO B3SATH 32 MPUKIA] YaBYHHI TaJbMiBHI JTUCKH, TO BOHH
MaioTh KoedimienT TepTs mpubmamsHo 0,3 1 TpUMalOTh HOTO [IOTIOKH HE
BUHAYTh Ha poOOYy Temreparypy Micias 4oro BiH Oyae 3aKOHOMIpHO
3HWXKYBaTHCh, a TICISA MOCATHEHHSA KpuTHyHOi Mexi y 330 rpamycis

JOCSTHE MaKCUMAJIbHOTO MiHIMyMY ~0.1 33 gxoro rajJbMyBaHHs Maike He
BimOyBaeTbCs 1 TrasbMa CTAalOTh «BAaTHUMW». Y BYTJICUb-BYTIICHEBUX
(GpUKIIHHUX MaTepiaiiB BiACYTHS I pobieMa iXHill KoedimieHT TepTs He
TIIBKH HE 3HWXKYETHCA, a IMIe W 30UIBIIYETBCSA 3 POCTOM TEMIIEpaTypH, IO
myxke nobpe, ame € i iHma crtopona. IIpu Temmeparypax 15-20 rpamycis
koedimieHT tepts B-BOM 3naxomuthes y mexax 0,1-0,17 1 mis Toro mob
ixHIM Koe(ilieHT TepTs NPHHIIOB y HOPMY TailbMma TpeOa BHBECTH Ha
pobouy Temriepatypy, TOOTO MpOTpiTH, IO B YMOBaxXx MicTa MpOCTO He
MOXKJIMBO. TakoX 3aUIIa€ThCs Bi[leI/ITl/lM IIUTaHHA CTOCOBHO HOBe)IiHKl/l

koeillieHTy TepTd 3a TeMIlepaTyp HIDKUE HIXK 15°C. Buxomsuu 3 wporo
3p0o3yMiJIo 110 Tpeba cTabutizyBaTH KOeillieHT TepTsl.
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OTOX BUXOJSIYM 3 BUILECKA3aHOTO cTae 3po3yMino, mo (B-BOM) e
MEpPCIIEKTHBHUM MatepialioM Ul 3aCTOCYBaHHsS Yy TaJIbMIBHUX CHCTEMax
aBTOMOOLJIIB, aJie BiH MOTPEOYE MOJAIBIIOTO JIOCHIPKEHHSI.

Bimomo, mo moaudikoBani C-C KOMIO3UTH MAIOTh BUINKN KOSilli-
€HT TEpTs 3a I0YaTKOBOI TEMIEpaTypH HaBKOJMIIHBOTO CEpEeIOBHUINA
(15...20°C), HiX «4HCT» KOMITO3UTH 1 HOTO BeTMYNHA NepedyBae B MeXax
0,32...0,45, m0 cBiqUMTH MPO MO3UTHBHHUN BIUTUB MOAM(DIKATOPIB TEPTS HA
(GpUKLiliHI XapaKTePUCTUKN HOBUX MaTepialiB.

Takox OyB BUKOHAHHH aHaNi3 MOXJIMBOCTI 3aCTOCYBAaHHS (OPMYII
NPY’KHUX XapaKTEePUCTHK ITPOCTOPOBO apMOBAaHMX KOMIIO3UIIHHUX MaTepi-
aJiB B pe3yibTaTi SIKOTO OYyJIM OTPUMaHi HACTYITHI 3aJIe)KHOCTI.

JIyist MaTpHIll )KOPCTKOCTI OPTOTPOITHOTO MOHOIIAPY:

1 E E E E
= 1+271'V12V13V23 _711/122 +71V123 +72V223
E1E2E3 E3 Ez 3 E3 : (D)
1 (1 v 1 (1 v 1 {1 v
Bn:i —== Bzzzi — Bn:ﬁ E_éz
ES\E, E, ; ES\E, E, : 2 1 2/ ()

Bm: 1323 _ Y12 B”:[V"V”—V”] stzl(VuV]s_stJ
ES\ E, E, ). ES\ E, E). ES\E E), @3

3 3
9 >

B44 = G23; B55 = GIS; B66 = G

2 @)

Jlist nocnipkeHHst Qi3MYHKUX apameTpiB MOAN(IKOBAHOT BYIJIeLeBOl
Marpuli Oyo BUKOHAHO MaTeMaTHYHE MOJIEIIOBaHHS MPU SKOMY BU3Ha4a-
JIUCh OCHOBHI (Di3MKO-MEXaHiYHI BJIACTHUBOCTI BYIJIELEBOTO (DPHKLiTHOrO
Mmarepiany sk 3D tak i 4D cTpykTypu apMyBaHHSI.

AmHani3 pe3ysibTariB po3paxyHKy HPOCTOPOBO apMOBAHUX BYTJIEIb-
BYTJICLIEBUX KOMIIO3HTIB ITOKAa3aB, IO TPH 3iCTAaBJICHHI 3HAYCHb MOIYIIiB

MPY>KHOCTI EL, E, E!, aki y Hampsmkax 1, 2 1 3 moBuHHI OyTH
OJIHAKOBMMHM, BHHO, IO ix 3Hadenus mpu & = 0 PO3PI3HIIOTHCS

HE3Ha4HO, yuie Ha % (puc. 1). AHani3 3HaY€Hb MOYJIS IPYXKHOCTI, Es ki
MIOBHHHI 3aJeXaTH BiJl KyTa MOBOPOTY, MOKa3ye, M0 HOTO PO3paxyHKOBI
3HAYECHHS 3MIHIOIOTBCS B MEXaX COTHX YaCTOK.
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Monyns ynpyrocTu E1x10°2, MMa Moayss ynpyroctu E2x10°2, Mla Moayns ynpyrocTu E3x10°2. MMa

Puc. 1. 3mina moxyns npyxuocri E ~ 107 MIIa 3.D crpykrypa

AHali3 KpyroBux jiarpaM 3MiHH MOJIYJIB HpPY>KHOCTI Ei i B sin
KyTa TOBOPOTY KOOPIAWHATHHX OCEW MOKa3ye AESKy iXHIO BiAMIHHICTH Y
miamasoni 12°...25°. Po30ikHiICTP 3HadueHb y i oOmacTi mocsArae

& (3 ... 3%). =AHani3 3Ha4eHb MOJYJIiB 3CYBY Gy (puc. 2) nokasye, mo y
touri € = 0 onn moBumHi BimmOBizaTH i GyTH PIBHIMM 3HAYCHHIM Gya
Goa (puc. 4). Cnpasxas moxudka po3paxyHKy Ommspka 10 3%.

Monyns casura G12x10°2. MMa Monynb casura G13x10°2. MMa Monyns casura G23 x10°2. MMa

NS

NSS

Puc. 2. 3mima moxyms scysy &~ 107 MIIa 3.D crpykrypa

Ins koedinienra [Tyaccona Yiz (puc. 3) xapakrepHa NpUOIH3HO
Taka cama 3aJIeXKHICTb BiJ KyTa, SIK i JJIsl MOJYJIS 3CYBY G1z na puc.4 a ans
koedinientiB [Tyaccona Yiz i Y2z (puc.3) — raka cama, SIK Uil MOAYJIIB

HPY>KHOCTI E i B2 pa puc. 3 Ilpu 1pbOMy BETMYMHH IOXHOOK MOJKHA
nopiBHATH. Lle BKasye Ha CUCTEMHUII XapaKTep BIIXWIEHb PO3PAXyHKOBUX
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3HAUCHb MEXaHIYHUX XapaKTEPUCTHK Bl OYIKyBaHUX 1 € pPE3yJbTaTOM
pO3paxyHKOBOI ~ MoJiesli, IO  3aCTOCOBYIOTBCS, 1  pO3paxyHKOBHX

3anexnocreil. Hemocratipo 3po3yminum € noBeinka GpyHkiii Y1z y cdepi

3HAYCHb ® =20...70°.

OTxe, TPOBENEHWH aHami3 IOKa3zye, MO 3 PO3PaxyHKY IMpyKHI
XapaKTEePUCTUKHU IPOCTOPOBO aPMOBAHOI'0 MaTtepially — MOJYJIi NPY>KHOCTI,
Monym 3cyBy 1 koedimientn Ilyaccoma moxe OyTH po3paxoBaHi 3
NOXHOKOI0 MOpsaKy S...10%. I[Ipudomy BesMuMHA MOXUOKHM 3MEHILIYETHCS
31 301IBILIEHHSIM a0COIIOTHUX 3HAYCHB MapaMeTpa, 0 BU3HAYAETHCS.

KoagguumenT Myaccona, v12 Koagguument Myaccona. v13 Koagguument Myaccona, v23

Puc. 3. 3mina xoedinienta Ilyaccona v, 3-D ctpykrypa

ITo kpyroBux miarpamax 3py4YHO BH3HAYaTH CTYITiHb aHi30TpPOMii
aHaJI30BaHUX CTPYKTYp NPOCTOPOBO apMoBaHuMx Matepiamis. s 3-D
CTPYKTYp CTYIIHb aHi30Tporii (BIZHOIIEHHS MaKCHUMalbHUX 3HAa4Y€Hb
napameTpa 0 MiHIMaIbHHX) U MOJYJIB MPYXKHOCTI 0piBHIOE TiE = 243
(puc. 4), misn 4-DL crpykryp - "2 = 166 (puc. 6). Cryninp anizoTpomii
MOJYJISL 3CYBY iz s 3-D CTPYKTYpH ckianae &> = 5, a s G1a j oz
nz = 1 (puc. 4), ana 4-DL crpykrypu: P12 nopisrioe Mei- = L1
Giz i G2z - akox s * 1 (puc. 6).

, & IJIs

Cryminp  aHisotpomii koediuientis Ilyaccoma ™ = 2:73, 14
Moat Mop= 1,87 mn 3-D crpykrypu (puc. 5) ta Me- = 193 114 4-DL
crpykrypu (puc. 6). s Yiz i Y2z crynmide aHisorpomii BapiloeThes B
mexax v = 823 127 (pyc. 5 1a 6).
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Monyns ynpyroct E1 x10°2. Mia Moayns ynpyrocTu E2 x10°2. Mia Monyns ynpyroctu E3 x10°2. Mila

Monyns casura G13x10°2, MMa

Puc. 5. 3mina moxys scysy & ~107 MIa 4_pL crpykrypa

KosguuvenT Nyaccona. v12 KoaguuwenT Myaccona. v13 Koagguumen Myaccona. v23

Puc. 6. 3mina koediuienta [Tyaccona v, 4-DL ctpykrypa

B pesynbTati aHamnmizy gociimkeHs 0ys10 BCTAHOBJIECHO, IO IS TLIOC-
Koro OJIOKY Imapy MarepiaiiB 3i CTpyKTypoio 4D apMyBaHHS, CTyIiHB ap-
MyBaHHS B IDIOLIHMHI [Iapy 3aJIMIIA€THCS HE3MIHHOIO, & B NEPICHIUKYJILAP-
HOMY HampsMKy IIapy, BiAIOBiga€ CTYNECHIO apMyBaHHA. TakoX cCiif 3a-
3HauuTH, WO Koediuient [lyaccoHa, MOAysb 3CyBy 1 MOJIYJb TIPYXKHOCTI
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JUIsl 1aHOI CTPYKTYPH Marepialy MOXXyTh OyTH BH3Ha4€Hi 3 HOXHOKOIO He
Oinbuie 5%, 3 ypaxyBaHHsM ii 3MEHIIEHHs IpHU 30UIbIIEHHI aOCONIOTHUX
3HaueHpb NapameTpiB. TakoX CTYIIHb aHI30TPOIIT OLIBIIOCTI NPYKHUX Xa-
PaKTEpUCTHK MTPOCTOPOBO apMoBaHOro Marepiany 4-DL cTpykTypu icToTHO
HIDKYE, BHACHiIOK Yoro 4-DL cTpykTypa € OUIbII i30TPOITHOIO 1 Kpamioro
JUISL BAKOPUCTAHHS.

JlitepaTtypa:

1. TexHooris i IPOEKTYyBaHHS BYTJIEIb-BYTJIELIEBUX KOMIIO3UTIB i KOHCTPYKIiH /
10.B. Cokoikin, A. M. Botinos, A. A. Tamkin, A. M. ITlicaux, A. A. YekankiH.
- M.: Hayka: ®@izmariit: 1996. - 240 c.

2. KomecnikoB C.A. ®opmyBaHHS (i3MKO-MEXaHIYHNX XapaKTEPUCTUK BYTIIEIb-
BYTJICIEBUX MaTepialiB IPH 130CTATUYHOI TEXHOJOTII OTPUMAaHHS BYTJIEIEBOI
marpui / C. A. Konecrikos, J[. C. MakcumoBa // BicTi BUIIUX HaBYaNbHHX 3a-
knaniB. Cepis: Ximis Ta ximiuna texHozorisa. —2018. - T. 61, Ne 11. - C. 50-61.

HIJIBUIIIEHHSA EOEKTUBHOCTI KOHTEMHEPHUX
HEPEBE3EHb HA OCHOBI IH®OPMAIIMHOI CHCTEMH
VIIPABJIIHHS KOHTEMHEPHUMM IOTOKAMHA

Yepueubka-biienbka H.b., PeByn M.A.
Cxionoykpaincokull HayioHanbHull yHieepcumem imeHi Borooumupa Jans

CxJtaiy BUKOHYIOTH (YHKIIIT COPTYBaHHS Ta TUMYAacOBOTO 30epiran-
Hi. [Ipn npuOyTTi KOHTEWHEpa Ha CKIIAaJ IMOYWHAETHCS IMOCIITOBHICTE 00-
poOKkwu, imeHTH}iKaMii, TOJATBIIOrO 3aBaHTAXKEHHS Ta BUIadi, BU3HAYAE, UH
MIPOIyCKHA 3MIaTHICTH Oyae piBHOMipHOIO abo mepeBaHTa)xxeHOr0. Heedek-
TUBHICTh Ha [FOMY €Talli MIPU3BOAMUTE 10 301IBIICHHS Yacy MpPOCTOIO0, BH-
TpaT Ha MPOCTiH, KackaJgHUX 300iB y pO3KIali Ta 3HMKCHHS BUKOPHUCTAHHS
aKTHMBIB — Ha-CII/IKIB, SIKI 3HW)KYIOTh €KOHOMIYHY BHI'OJY BiJl KOHTEIHEp-
HUX IepeBe3eHb. ToyHe BH3HAYEHHS PO3TallyBaHHS KOHTEHHEpIB Ta 3HaH-
HS IIPO 1X CTaTyc Ha CKJIaJli MaloTh BXJIUBY POJIb ISl MIATPUMKH BHCOKOT
epexTuBHOCTI cucteMu. Lleil dakT HarosjouyeTbcs Ha aHadi3l rajay3eBUX
TEHJICHIII}, 110 MO3KIIOHY€ CKJIAJ K OCHOBHE MICIIE BIPOBAPKEHHS TEXHO-
Jorid iHGopMaLitHUX TEXHOJIOTIH Ta CHCTEM BiJCTE)KEHHSI.

CHcTeMH BiICTe)KCHHSI KOHTCHHEPIB CTBOpPEHI Il BUPIMICHHS OIe-
pamiifHuX Ta iHQOpMAIIfHAX 3aBIaHb, SKi 3a0€3MeUy0Th €PEKTHBHY 00pO-
OKy KOHTEWHepiB Ta MPUHHSTTS pilleHb. ['0JIOBHI HiJli BKIIOYAIOTH MPO30-
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picTh y BiICTEXEHHI KOHTEHHEPiB, BCTAHOBJICHHS TOYHOT'O PO3TAIlyBaHHS
Ta icTopii mepeMilieHHss KOHTEHHEPHUX OJUHUIb HAa CKJIAJI Ta B ITyHKTaX
3aBaHTa)XKEHHs/pO3BaHTaXeHHS. [Ipo30picTh € HEeoOXiJHOI YMOBOKO JUIst
KOHTPOJIIO Ta ayAMTy mpouecy. TOYHICTh Ta Y3rOKSHHs iHBEHTapH3alii:
CKOpPOYEHHS HEBIJMOBIIHOCTEH MK (I3UUYHMMHU 3aracaMi Ta 3alHCaMHy,
MIBUAKUN MiIPaxyHOK Ta BUSBICHHSA HNOMHJIOK AJISI TIOKPAIICHHS MOKa3HH-
KiB TOYHOCTI, III0 BIUIMBAIOTh HAa KOMITJIEKTAII}0, HABAHTAKCHHS Ta BUCTAB-
JIeHHA paxyHKiB. [IpomyckHa 34aTHICTE Ta CKOPOYEHHS Yacy OUiKyBaHHSA, Ta
MIPUCKOPEHHS MOTOKIB 32 paXyHOK CKOPOYCHHS 4Yacy Bifl MOMEHTY HaJXxo-
JLKEHHS 10 MOMEHTY BiAmnpasiieHHs. MOHITOPHHT CTaHy Ta Oe3meKa Juis Jie-
SIKUX KOHTEWHepiB (UIBHIKOICYBHHX YHM HEOE3MEYHWX BAaHTAXiB) BiJCTe-
JKEHHsI MapaMeTpiB HaBKOJIMIIHBOI'O CEpPe/IOBHINA Ta reorpadiuHoro moJo-
JKEHHsI Ha CKJIaJli MOB'si3aHe 3 JOTPUMAaHHIM BUMOT Ta YIPaBIiHHS pHU3HKa-
MU. [HTerpamis AaHUX Ui MJIaHYBaHHS, HAJQHHS TOYHHUX Ta aKTyalbHHX
JIAaHUX Yy CHCTEMU YIPaBIIiHHS CKJIaJ0M, CUCTEMH YIPABJIiHHS TepMiHAIAMH
Ta TJIaHYBaHHs Ul CKJIAAaHHS PO3KIagiB Ta po3noaiiny pecypcis. Lli mimi
BU3HAYAIOTh, YOMY JIOTICTHYHI KOMIAaHi1 iHBECTYIOTh y TEXHOJIOTIT BiicTe-
XKEHHsI, 1 YOMY JOCTITHUKH PO3IIIAAIOTh CKIIa SIK (QyHIAMEHT ITOJIIIICHHS
(GyHKIIA BiICTeXEHHS 3 mormoMoroto [HrepHery. bararo mineil mosicHroe,
YOMY OJIHOTO METOAY BHSBIICHHS PiZKO OyBa€ IOCTATHBO. 3allikaBJICHI CTO-
POHH IparHyTh AETAJbHOTO JIOKAJILHOTO OTJISAY Ta CyMICHOCTI 3 iH(poOpMa-
LITHUMH CHCTEMaMH KOPIIOPATHBHOTO PiBHS.

[epcriekTHBa CUCTEM BIJICTEIKECHHS CKIIQJICBKUX KOHTEHHEPIB IPYH-
TY€THCS Ha IPOCTOMY 3aTBEP/KCHHI - TOUYHA Ta CBOE€YACHa iH(popMaris 10-
3BOJISIE TpuiiMaTh Ol OOTpyHTOBaHI pimieHHA. l[lominmimeHHs crpuse
OiTbII MIBHIKIA 00poOIi, MiHIMI3y€e BTpaTH 4acy, CKOPOUye 4ac MPOCTOIO,
rapaHTye JOTPUMAHHS BUMOT Ta 3HM)KYE PHU3UK (QiHAHCOBHX mpobiem. Mo-
JKIIUBICTh BiJICTEKYBAaTH KOHTEHHEPH Yy CKIAJCHKUX MPUMIIIEHHIX, 30HaX
BiJIIPaBKH, BUXITHUX TTOTOKAaX Ta MICIIIX MPOMIXKHOTO 30epiraHHs - 94 TO
3a noniomororo RFID, UWB, BLE, cucrem mTpux KOgyBaHHS Y¥ IUTaTHOPM
iHTerpanii JaHuX J03BOJISIE CKiIaaaM e(eKTHUBHINIE KOHTPOJIIOBATH THMYa-
COBY Ta IIPOCTOPOBY AWHAMIKY.

HeoOxiqHicTh TIOETHAHHS CUCTEM BiJICTE)KEHHs KOHTeWHepiB: [ oio-
BHUI BUCHOBOK 11i€1 poOOTH y TOMY, 11O CKJIaJIChbKi onepaniii pooisrTs cuc-
TEMHU BiJICTeKCHHA HeoOXimHMMH. OKpeMO TEXHOJIOTii He 3a0e3nedyroTh
MTOBHOI TOYHOCTI B NPHUMIMIECHHAX, Ha BIIKPUTOMY MOBITPi, B YMOBax MiH-
mmBuX yMoB exciuryatamii. RFID 3abesnedye mBuaky imeHTudikamiro, aie
oOMexeHy JloKamizarifo ycepenuti npumimens. UWB 3a0e3nedye BHCOKY
TOYHICTP TO3UIIIOHYBAHHS, ajie IPH MacImTa0yBaHHI OTPeOy€e BEIUKHUX BU-
Tpat. BLE 3abe3medye 6ananc MiX BapTICTIO Ta JOKaJi3alli€lo, ale CTpax-
Jlae BiJ 3amrymiieHHs: curHainy. CHCTeMH MallMHHOTO 30py 3a0e3nedyloTh
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JeTaIbHY ieHTHdiKali0, ane nmoTpedyIoTh izeansHUX yMoB. [IporpamHe
BiZIcTe)KeHHs Ta iHTerpauniss WMS cTBOproe piBeHb iHTEpIpeTallii, ane mos-
HICTIO 3aJI€)KUTh BiJl TOYHOCTI JaHUX AaTYUKiB. [Ipr BUKOpHCTaHHI OKpEMO,
KO’KHa CHCTeMa BKa3zye Ha CBOI omepauiiiHi ciimi 30HU. IHTerpauis uepes
NPOMDXKHE TporpamMHe 3a0e3leueHHsl Ta MIaTGOPMU KEpyBaHHS CKIIaJlOM
JIO3BOJISIE ITIM CHCTEMaM CTBOPIOBATH HAJiMHY CHCTEMY BiJICTE)KCHHS.

IepeBaru: CTIiHKICTh - SKIIO OJWH i3 METOIIB BHXOIHUTH 3 JIaay a0o
TeHepye HEeKOPEKTHI JaHi, iHII MOXYTh BHSBUTH Ta KOMIIEHCYBaTH 11e. [1o-
BHOTa - KOMOIHOBaHI CHCTEMH 3a[0BOJILHSIOTH BUMOTaM SIK ineHTH(]ikamii,
Tak 1 Jokamizamii. OmepamniliHa y3TOMKEHICTh - KOXEeH pobouuii mporec
MO’Ke BUKOPHCTOBYBATH TEXHOJIOTil, HAWOLIBII BiNMOBITHI IXHIM XapakTe-
puctikaM. MacutaboBaHICTh AaHUX - 00'€ IHAHHSI CHCTEM JI03BOJISIE CKIIa Ly
PO3LIMPIOBATH MOXJIMBOCTI, Takl SIK MOHITOPHHI CTaHy, aHaJITUKy a0o aB-
TOMAaTH30BaHy 3BIpKY, HE MOKJIAJal0uyUCh HA OJHY cuctemy. LliicHicTh na-
HUX - BXIJHI JaHi MiABHIYOTh TOYHICTh, 3MCHIIYIOTh HEOJHO3HAYHICTh Ta
3BIpSIFOTh CHUCTEMH ayAuTy. BiAmoBiTHO, MOEIHAHHS CEHCOPHHUX CHCTEM,
KOMYHIKaI[II{HNX TEXHOJIOTii Ta IpOrpaMHUX MIaTdopM Le YJOCKOHAICHHS
CHCTEM, CTPYKTYPHHX BHUMOT JJISI JOCSITHEHHS SIKICHOTO BiJICTEKEHHS OIe-
pamiit. HeoOXimHICTP KOMOIHOBaHHX CHCTEM € OYEBHIHOIO, MPOTE Y3TO-
JUKEHHS 3 BIIACHHUKAaMHU CKJIaJiB MOTpedye nomaTkoBoro aHamisy. Ckiamm
CHIIFHO DPI3HATHCS 32 KOHQIryparier, IporryCKHOK 3AaTHICTIO, (PYHKIIIMHA
Ta JOCTYIIOM JI0 pecypciB. Po3moaineHuil IeHTp, m0 00po0IIsie THCAYI KOH-
TelHEpiB Ha JI€Hb, BUCYBa€ OiNbIle BUMOT, HiK 3BUYANHHUIA CKIAJCHKUI
LeHTp abo CKIIaa TSl crieliaai3oBaHuX BaHTaXKiB.
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3ACTOCYBAHHS TEXHOJIOI'TA IITYYHOI'O IHTEJIEKTY B
YIPABJITHHI TPAHCIIOPTHUMHM IMTPONECAMHU

Yyoapos M.IO., Kopoas C.O.
Kpemenuyyvruti nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbKO020

B yMoBax morimOneHHs TioOamizaliifHIX MPOIECiB Ta CTPIMKOTO
3pOCTaHHS OOCSTIB TPAHCIIOPTHHUX NEPEBE3CHB TaTy3b CTUKAETHCS 3 HU3KOIO
cTpaTerivHuX BUKIMKIB. Cepen KIIOYOBUX — HEOOXITHICTH CYyTTEBOTO MiA-
BHUIIICHHS OTIepaniiHOi e(eKTHBHOCTI, TapaHTyBaHHs OC3MEKH IepeBE3CHb,
3MEHIIECHHS €KOJIOTIYHOTO HaBaHTA)XKEHHS Ta ONEepaTUBHOI ajanrauii 10 au-
HaMIYHUX 30BHIMIHIX ()aKTOpiB (30KpeMa, TPAHCHIOPTHHX 3aTOpiB, MOTOA-
HUX KOJIUBaHb 1 3MiH Y CTPYKTYpi HOIHTY).

CyuacHi TpaHCHOPTHI CHCTEMH MpALIOIOTh y HaA3BHYAWHO CKIA-
HOMY CEepeIOBHII, e BAHTaXHI i MaCaKUPCHKI TIOTOKH XapaKTePH3YIOThCS
BHCOKOIO BapiaTHBHICTIO. Y TaKMX YMOBax TPaauIiiHI, peaKTUBHI MiIX0IN
YOpaBIiHHSA MOCTYIOBO BTpadaloTh eekTuBHICTh. CaMe TOMY iHTeTpais
TexHoyoriit mry4Horo iHTenekty (IIII) meperBoproeThcst Ha HEOOXiTHY
CKJIQJIOBY CTPATETIYHOTO PO3BUTKY raily3i, 3a0e3Meuyroud mepexia A0 mpo-
AKTHBHOI Ta YaCTKOBO aBTOHOMHOI MOJIETI yIIPaBIiHHS.

3acToCyBaHHS aJITOPUTMIB MAIIMHHOTO HaBYaHHS, HEHPOMEPEKEBUX
CHCTEM Ta IHTEJIEKTYaJIbHUX IUIATGOPM MIATPUMKH PILIEHb Ja€ 3MOTY BH-
KOHYBAaTH T'OJIOBHI (YHKIIi yIIpaBIiHHI: TOUYHE NMPOTHO3YBAaHHS, ONEPaTHB-
Hy ONTHUMI3allif0 Ta aJaNTUBHE PETYJIOBaHHS TPAHCIOPTHUX MpOLeECiB. Y
MiACYMKY (OpPMyBaHHS TPAHCIIOPTHOI CHCTEMH HOBOTO ITOKOJIHHS MOXE
OyTH OomMcaHe Yepe3 MiHIMi3allilo CyMapHUX NPUBEACHUX BUTPAT, IO Bi0-
Opakac KOMIUIEKCHUM MigXil A0 MiJABHINEHHS €QEeKTUBHOCTI Ta CTIHKOCTI

TPaHCIIOPTHOI IHPPACTPYKTYpH:

72=7 +Z

€KCILI qac ( 1 )
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Zexcnn 1TAH1 1 . z ac
e — CKCIUTyaTalliiiHi BUTPATH MEPEBI3HUKA; ~ 4 — BUTPATH
yacy macakupiB abo KITi€HTIB, IepepaxoBaHi y BapTicHy popmy.

HII no3Bosisie 3HAUTH ONTHUMAIBHUKA PO3MOILT TPAHCHIOPTHHUX 3aC0-
0iB Ha MapIIpyTax 4epe3 aJAanTUBHI aITOPUTMHU:

n

min )= (Ci(x)+aTi(x))

=
' ) (2)
X; e ; .- G (xi)
i (] — KUIbKICTb TPAHCIIOPTHUX 3aCO6IB Ha MapuipyTi i, —
. TAx: . . .
BUTpATHU TICPCBIZHUKA, NS — CCPCIAHIN YaC OYIKYBaHHS IAaCaXupiB, O —

BapTICHUH Koe(]iieHT Hacy.

3amava BHUPIMIYETHCS METOJAMHU TPAJI€HTHOT ONTUMI3aIlil, TeHETHY-
HUX QJITOPUTMIB Y HEHPOHHUX MEPEK. I3 3aKOPIIOHHOTO JIOCBiAY MPaKTH-
yHe 3actocyBanHs I Bkirouae:

1. IIporHo3yBanus nmonuty (Bapiiaea, bapcenona) — 3MEHIIICHHS Ki-
JIBKOCTI IOPOKHIX peiiciB Ha 12—18 %.

2. OnuMizanito MapmpyTiB (Cinramyp, Smart Mobility 2030):

= L +t
6 — 5, " ‘noc
Ve 3)

Vcep

ne L — nomxuna mapupyry, — cepelHs MIBUAKICTh PYXY,

— 4ac MMpoCTOIO HA 3yIIHUHKaX.

. . T . . .
Onrumizamis — °0 103BOJIsIE BU3HAYATH HEOOXiAHY KijbKicTh T3:

_ Qtoy
PT.s ’ 4)

e Q _ JIOOOBUH MMacaKUPOTIOTIK, Lou _ JIOTTYCTUMHI 4ac OYiKy-
BanHsa, I — MicTkicTs TpancnopTHOrO 3aC00Y.

3. IntenexryanbHi cucteMu ynpasiinas pyxom (Jlongon, SCOOT) —
3HMXKEHHS 3aTpUMOK Ha 15 %.

4. 3a6e3neuenns Oe3neku (HimeduwmHa) — BijeoaHamiTHKA IMOTIepe-
JDKCHHS! HeOe3MeUHNX CUTYaIlii.
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BucnoBok. Buxopucranus texnonorid LI y Tpancnoprhii cdepi

BIZIKpMBA€E MOXJIMBOCTI JJIs1 CKOPOUEHHS BUTPAT, ITiIBUIICHHS e()EeKTHBHOC-
Ti Ta piBHA Oe3MEKH, MOKPAIEHHS SIKOCTI 00CIyroByBaHHA. [HTErpauis iH-
TEJICKTYaJIbHUX cUCTeM (popMy€e OCHOBY KOHIEIIT «po3yMHOI MOOUIEHOC-
Ti», sika 3a0e3mnedye CTIHKICTh iHPPaCTPyKTypH Ta alalTUBHICTb 70 LIBH-
KUX 3MiH.

10.

11
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IHHOBAIIVHI TEXHOJIOT'TYHI PIIIEHHSA
MYJIbTUMOJAJIBHUX TEPEBE3EHb

Manarina O0.0., Kapéisununii B.JI.
Ypainucoxuii Oepacasnuii ynieepcumem 3ani3Hu4HO020 MPAHCHOPNLY

VY cyyacHHX yMoBax Iio0amizallii Ta CTpIMKOTO PO3BUTKY Mi>KHApPO-
JIHOT TOPTIiBJI TPAHCIIOPTHI MEPEBE3CHHS BiirpaloTh KIIOYOBY pOJIb Yy 3a-
Oe3MeUeHHI CTAJIOT0 €KOHOMIYHOTO 3POCTaHHS Ta €(PEKTUBHOTO (YHKITIO-
HyBaHHS JIOTICTUYHHX JIAHIIOTiB. OCcOOIUBOTO 3HAUEHHST HAOYBAIOTh MYJIb-
THMOJAJNIbHI TIEPEBE3CHHsI, K MepeadavyaroTh IMOCHITOBHE BUKOPHUCTAHHSI
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JIEKIIBKOX BHJIB TPAHCIIOPTY B MEXaX €IMHOTO JOTOBOPY MEPEBE3CHHS Ta
3a0e3neduyroTh 0e3MepepBHICTh JOCTABKM BaHTAXIB BiJl BipaBHUKA 10 Ki-
HIIEBOTO criokuBava [1].

BaxmmBUM €TarnoM po3BHTKY MYJIbTHMOJAIBHUX MEPEBE3CHb CTAJO
BIIPOBA/KCHHS KOHTeWHepu3alii Ta YHI()IKOBAaHMX BAHTAXHUX OJWHUIIb,
cepen SIKUX KOHTEHHEpH, 3HIMHI Ky30BH, HaIliBIIPUYENX Ta aBTonoizau. Lle
CIIPYSUIO TIIBUIIEHHIO MIBHUAKOCTI MEPEBAaHTAXKYBAIBHHUX OTEpalliii, 3HU-
JKEHHIO PU3WKIB TIOIIKO/PKEHHS BAHTAXIB 1 ONTAMI3allii BUKOPUCTAHHS Tpa-
HCIIOPTHOI iH(PACTPYKTYpH. 3aBISKH IMOETHAHHIO MOPCHKOTO, 3aTi3HUYHO-
ro, aBTOMOOUTBHOTO Ta aBiallifHOTO TPAHCIIOPTY MYJIbTUMOJAIbHI ITEepeBe-
3eHHS 320€3MeYyI0Th BUCOKY THYUKICTh MapIIPyTiB, 3MEHIICHHS JIOTiCTHY-
HUX BHUTPAT 1 CKOPOUYCHHS HETAaTHBHOTO BIUIMBY Ha HABKOJHIIHE CEPEIOBU-
me [2].

BopHOuac MyIbTHMOJANBHI TPAHCHOPTHI CHCTEMH CTHUKAIOTHCS 3
HU3KOI0 BHKJIHMKIB, 30KpeMa 3aTPUMKaMH Ha CTUKOBUX IMYHKTaX MiX BHJa-
MU TPaHCHOPTY, HEAOCTATHBOIO Y3TOKEHICTIO iHpOpManifHUX NOTOKIB Ta
MEPEBAaHTAKCHICTIO TPAHCIIOPTHUX BY3JiB. [lomonaHHs 1uX MpoOiIeM MOX-
JIMBE 3aBISKH BIPOBAKCHHIO HOBITHIX TEXHOJOTIYHUX PillleHb, TAKUX 5K
aBTOMATH30BaHI MYJIbTHMOAANbHI TEPMiHATHN, «PO3YMHI» CKIIaaH, ITUPPOBI
mIaTGOpMU YIPaBITiHHS TIEPEBE3CHHAMH Ta IHTETpallis iHGPacTPyKTypHUX
00’€KTIB y €TUHY JIOTICTUYHY MEPEKY.

VY npoBigHUX KpaiHax CBITY aKTHBHO 3aCTOCOBYIOTHCS iH(OpMAIIiii-
HO-aHAJIITHYHI CUCTEMH, 3aCHOBAHI Ha TEXHOJOTISX INTYYHOTO 1HTEIICKTY,
InTepHeTy pedeld Ta BENIHMKHX IaHUX, SKi JO3BOJISIOTH 3MiHCHIOBATH MOHI-
TOPUHT BaHTAXKOIMOTOKIB Y PEIKUMI PEAIbHOTO Yacy, IPOTHO3YBATH MOYKIIH-
Bi 3aTPUMKH Ta OIIEPAaTHBHO ONTHMI3yBaTu JIOTiCTHYHI MapmpyTd. Lle 3a-
Oesrieuye MiJBUILEHHS HAIIHHOCTI, IPO30POCTI Ta €KOJIOT'1YHOCTI MYJIbTH-
MOJIAIbHUX TICPEBE3CHb.

TakuM YWHOM, BIPOBAPKCHHS HOBITHIX TEXHOJIOTIYHUX PillleHb Y
chepi MyIpTUMONATBHUX TIEpPEBE3€Hb, a came: mudpoBizallis, aBToMaTH3a-
IIisl Ta 1HTEJNEKTyalbHI CUCTEMH YIPABIIHHS, € KIIFOYOBUM YHHHUKOM (op-
MyBaHHS €(DEeKTHBHOI, KOHKYPEHTOCIIPOMOXKHOI Ta CTajoi TPaHCHOPTHOL
CHCTEMH, 3J]aTHOI BIiAMOBIZATH CydacHHUM TJI00aThbHUM BUKIIMKAaM 1 TOTpe-
06aM MaiiOyTHBOTO.
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3AXOJH 3HU)KEHHS BUKHUJIB HIKIAJINBUX PEYOBUH
ABTOTPAHCIIOPTY HA EKOJIOTTIO B YKPATHI

Asopcbknii A.O., Kupuuenko 1.O.
Cxionoykpaincokuil Hayionanbrull yHieepcumem imeHi Borooumupa Jans

[TpoGnema 3abpyaHeHHs aTMOocdepH BiJi BUKUIB IIKIJUIUBUX pEUO-
BUH BiJl aBTOMOOLIFHOTO TPAHCIOPTY € OJHOIO 3 HAWTOCTPIIIUX HpOoOIIeM,
BUPIIIEHHS KO MOoTpedye BIIPOBAHKEHHS HOBUX TEXHOJIOTIH, HOBUX MpO-
rpaM, CIpsIMOBAaHHX Ha 3MEHIICHHS IIKiAJIMBUX BUKUIB Y TIOBITPSL.

TpaHCTIOPTHUI CEKTOp € OMHUM i3 0a30BHX ramy3eil eKOHOMIKH YK-
painum, 1o 3abe3mnedye ii iHTErpaIlito y CBITOBI pHHKH Ta MOOUIBHICTH Hace-
neHHs. BomHodac, TpaHCHIOPT, 1 B MIEpITy Yepry aBTOMOOITBHUM, € OJHAM i3
HaWOIIBIINX [pKepest 3a0pyTHEHHsI HaBKOJIUIIHBOTO CEpPEOBHIIA. 3a JaHH-
M [1], Ha 9acTKy aBTOTpaHcHoOpTy mpumanae moran 80% ycix BUKUAIB 3a-
OpyIHIOIOUMX pe4oBUH B atMocdepy. Lle cTBOproe 3HaUHI €KOJIOTIUHI pU3H-
KU, 0COOJIMBO y BEJIMKUX MiCTax, Ta MOTIPINYE SIKICTh JKUTTS HACEJICHHS.

AXTyallbHICT TIPOOJIEMH TOCHIIIOETHCS B KOHTEKCTI 3000B’si3aHb
VYkpainu 1moa0 iMIUIeMeHTAIlil €BPONEHCHKUX €KOJIOTTYHMX HOPM Ta CTaH-
napris. [lepexin 10 "3eaeHO1" JIOTICTHKH Ta CTAIOro (PyHKI[IOHYBaHHS Tpa-
HCIIOPTY € CTPATETIYHUM 3aBAaHHAM JUIS ACPKaBH.

AHai3 ocTaHHIX IMyOIiKaliil Ta JOCIiKeHb MOKa3ye, M0 HAYKOBIII
MPUIUAIOTE 3HAYHY yBary miid mpoonemi. Tak, y mparsix [2] ZoCHiKyOTh-
Cs1 METOJMKH MOHITOPHHTY Ta PO3paxyHKY BHKHIIB IMapHUKOBHX Ta3iB Bil
pyxomoro ckiany. Poboru [3] gokycyroThCcs Ha mepeBarax Ta HeJOJIKax
BIIPOBA/PKCHHS aJIbTEPHATHBHUX BUJIIB NAJIMBA, 30KpeMa OionaiuBa Ta BOA-
HEBUX TEXHOJOTIH.

BogHouac, OUTBIIICTh AOCHIKEHb PO3TIISIAAE OKPEMi acleKTH IMPo-
OeMu. 3aNHIIaeThes MOTpeda B KOMIUIEKCHOMY aHali3i MPaKTHYHUX 33aXO0-
IiB, SIKi MOKYTh OyTH IMIUIEMEHTOBaHI Ha PiBHI OKPEMHX TPaHCIIOPTHHUX
MATIPUEMCTB [UIS1 CHCTEMHOTO 3HID)KEHHS €KOJIOTIYHOTO HAaBAaHTa)KECHHSI.
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OCHOBHMMH HanpsiMaM¥l HEraTHMBHOI'O BIUIMBY TPAHCHOPTY Ha JO-
BKIJUIA €:

- ximMiuHe 3a0pyaHeHHs atMocdepu: Bukuan CO2 (mapHUKOBHH Ta3),
oxcuais azory (NOx), cipku (SO2), tBepaux yactok (PM2.5, PM10);

- IyMOBe Ta BiOpaliiiHe 3a0pyIHEHHs: 0COOJIMBO B3/IOBXK JKBaBHX
aBTOMaricTpaiel Ta y JKUTIOBHX pailoHaxX MICT;

- 3a0pyIOHEHHS IpPYHTIB Ta BOJ: BHACHIOK BHTOKIB NaUBHO-
MacTHiIbHHX MatepianiB (IIMM) Ta HeHanexHOI yTHii3amii BimxoxmiB (3HO-
IICHI IIWHU, aKyMYJISTOpH, (PUTBTpH).

BupimeHss nux mpobieM BEMarae CHCTEMHOTO MiIXOMdy, IO MO€-
Hy€ TEXHOJIOTIUHI, OpraHi3almiifHi Ta iHQpacTpyKTypHi 3MiHH. Bmposa-
JDKEHHSI €BPOTIEHCHKHUX CTaHAapTiB "€Bpo-5" Ta "€Bpo-6" € 000B'I3KOBUM,
ajie HeJOCTaTHIM KpokoM. HeoOXxigHa riamboka MojepHi3alls MmiaXoaiB 10
YIPaBJIiHHS TPAHCIIOPTHUMH MPOLIECAMHU.

Ki1r040Bi HaImpssMU ONTHMI3alil BKIIIOYAIOTh:

- TexHoyoriuHe OHOBJICHHS: CTHMYJIIOBaHHS IMIOPTY Ta BHUKOPHC-
TaHHS TPAHCIIOPTHHUX 3aCO0IB BHIIMX CKOJOTIYHUX KIIACIB, BIPOBAKCHHS
€JeKTpOMOOLTIB Ta TIOPHIHIX aBTO, OCOOIHMBO y CETMEHTI MICHKUX KOMEp-
LifHNUX TIepeBe3EHb.

- BukopucTaHHS anbTEepHATUBHOTO MajMBa: PO3IIMPEHHS iH(pa-
CcTpyKTypH ais razobanonnoro obnanHannas (LPG/CNG) ta 3apsaHux cra-
HII# IS €IeKTPOMOOLITIB.

- OpranizanifiHi 3axoau: BIPOBAIKCHHS CHCTEM YTIPaBIiHHS aBTO-
napkoM (FMS) ta GPS-MoHITOpHHTY U1 ONTHMIi3aIlii MapHIpyTiB, CKOPO-
4YeHHS "TOpOoXkHIX" MpoOiriB, a Tako)k HABYAHHSA BOJIIB MPHHIIUIIAM '"eKO-
BoxiHHA" (eco-driving).

- IndpacTpykTypHi 3MiHI: PO3BUTOK IPOMAJCHKOTO Ta MyJIbTHMO/AA-
JBHOTO TPAHCIIOPTY, CTBOPEHHS "'3eNIEHUX KOPHAOPIB" Ta 0OMeXeHHS B30y
HEEKOJIOTIYHOTO TPAHCIIOPTY B LEHTPU MICT.

VYkpaiHa aHali3ye CBITOBHH OCBiJ, MOJO BIPOBAIKCHHS 3aXOJIiB
10 3MEHIICHHIO WIKI[UIMBUX BHKHAIB B arMocgepy BiJ aBTOMOOLTEHOTO
TpaHcnopTy. Hamriit kpaini Hapa3si ckilaHO BIPOBaKyBaTH IEPEIOBI CBi-
TOBI TexHOJOrii B yMoBax BiliHH. Kpim TOro, Jyke BelMKa YaCTHHA aBTO-
MOO1JIIB, SIKi €KCIUTyaTYIOThCSl Ha HaIIMX JIOPOrax He BIAMOBIJAIOTH €KOJIO-
TIYHUM CcTaHAapTaM, Iyke crapi. Tomy 3a0pyIHEHHS BiJ aBTOTPAHCIIOPTY B
BEIIUKHX MiCIsIX YKpaiHu Moxe ckianaT 10 80%.

Jlis cuctemarusanii IMX 3aXO0JIiB, MPOIOHYETHCS TTOETAIIHE BIIPOBaA-
JDKEHHS €KOJIOTIYHOI ITOJIITHKH Ha TPAHCHIOPTHUX MiAMPHEMCTBAX, aHAJIOT1-
YHO JI0 CHCTEM YTIPABIIHHS SKICTIO 9M Oe3MeKoro (K y HaJaHOMY 3pa3Ky
mpo ISO 39001). B tabn. | HaBemeHO OCHOBHI €TaNy Ta 3MICT TaKMX 3aX0-
niB.
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Tabmuws 1

33X0[[I/I, CHpHMOBaHi Ha 3HUXKCHHS HETaTUBHOT'O BIUIMBY TPAHCHOPTY Ha

€KOJIOTiI0

Ne | Eran Bopo- PoGorw, siki MpoBOAATH OuikyBaHuii eekr (B
BaJPKEHHSI VYkpaini)

1 Exonoriu- AHaJi3 MOTOYHOTO CTaHy InenTudikaris Haii-
HUH ay T aBTONAPKY (KJ1ac eKOJIoTiu- 6inbur "OpynHUX"

HOCTI), BUMIpIOBaHHS (ak- TPAHCTIOPTHHX 3aCO-

THYHUX BUKHJIIB Ta CTIOXKH- 0iB, po3poOKa 6azo-

BaHHJ TaJIMBA. Boro piBH# (base line)
BuknziB CO,

2 | Po3pobOxka BceranoBnenns mineit 3i cko- | @opMyBaHHS KOPIIO-
eKo- pOUYEHHS BUKUIIB (Hampu- paTUBHOI KyJIbTYPH,
MOJITHKA kian, -5% Ha pik), Ipu3Ha- OpI€HTOBAHOI HA KO-

YEHHS BIANOBIIAIBLHUX OCI0. | JIOTIYHICTE.

3 | OHoBneHHs Po3po0ka ruaHy 3amMiHu Kapnunanbsue 311-
pyxomoro CTapux aBTo (HIKYE €BpO- xeHHst BUkuaiB NOx
CKJIaTy 4) na HoBi (€Bpo-6) abo Ta TBEPAUX YaCTOK.

eJIeKTpUYHI/TiOpuHI aHano- | ITokpamenHs iMizKy
TH. KOMIIaHii.

4 | Boposa- VYcranoBka GPS-tpekepis, 3MEHIIEeHHS 3arajb-
JoxeHHs [T- CHCTEM YITPaBJIIHHS MapIil- HOTO Tpodbiry Ha 10-
pileHb pytamu (TMS), natunkis 15%, ckopodeHHs

piBHS TTAJIMBA. "mopoxHiX" peiciB,
YHEMOXKITHBIICHHS
37TMBIB ITAJIMBA.

5 | HaBuanus [TpoBeneHHs TPEHIHTIB 3 3HIKEHHS CTIOKH-
TepCoHATY "eko-BOMiHHA" (TIJIAaBHUH pO- | BaHHS IMajuBa Ha 5-

3riH/TalbMyBaHHs, BUOIp 10% Ha onuH TpaHCc-
ONTHMAJILHOI TIepe/iadi, Ko- | NOpTHHH 3acil.
HTPOJIb THCKY B IIMHAX).

6 | Ympaninas | Opranizauis neHrpaiizosa- | JlorpumanHs 3ako-

BiAXOaMU HOro 300py Ta nepenayi Ha HOJIABYMX HOPM, 3a-
yTWIII3aIIo BiJIpabOBaHUX | MOOiraHHs 3a0py-
MacTHJI, IIMH Ta aKyMyJISITO- | HEHHIO IPYHTIB Ta
piB. BOJIL.

7 | Mownitopunr | PerymspHuii aHai3 mokas- [TocTiitHe BIoCKoHA-
1 KOHTPOJTb HuKiB (71/100 kM, CO2T-KM), | JICHHS €KOJOTIIHHX

BHYTPIIIHI ayAUTH, KOPHUTY-
BaJIbHI Mii.

IMOKA3HUKIB, EKOHO-
MidHa €(EKTUBHICTb.
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[Ipobnema 3abpymHeHHS atMocdepH BiJ aBTOMOOUIEHUX BHUKHIIB,
sIKa TIPU3BOJIUTH JIO MOTIPIICHHS 310POB’ S TPOMAISH JIyKe akTyanbHa. J{is
3MEHIIICHHS KO/ JJIS JIFOJICH Ta €KOJIOTii MOTPiOHO PO3BUBATH EIIEKTPOT-
PAHCIIOPT, CTUMYJIFOBATH BUKOPUCTAHHS TPOMAJICBKOTO TPaHCIOPTY, MOK-
palllyBaTé SKiCTh MAJTBHOTO Ta BUKOPHCTOBYBATH CKOJIOTIYHI TPAHCHOPTHI
TEXHOJIOT1.
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®OPMYBAHHS TA IMINIEMEHTAIISI CHCTEMHAX
MIKHAPOJHHUX TOPTOBEJIBbHUX TEPMIHIB “IHKOTEPMC”

Axy6a O.I'., Mopo3 O.B.
Kpemenuyyvruii nayionanvruil ynisepcumem imeni Muxavina Ocmpozpao-
CbK020

MixHapoaHU# TOBapooOir He MOXe ePeKTUBHO (PYHKIIIOHYyBaTH Oe3
Y3TOKEHHUX TPaBHII, IO YiTKO BU3HAYAIOTH 0OOB’SI3KU Ta BiIIOBIAaIbHICTH
yyacHHKIB yrox. Came TakUM CTaHIAapTOM € «I[HKOTepMc» — cucrema Ipa-
BIJI, po3pobaera MixuaapoaHoto Toprosoro nanatoro (ICC) msa yHidikarmii
TOPTOBENBHUX TIPOLEAYp 1 MiHiMi3amii MOXIIMBUX cymnepedok. [lepine Bu-
AHHA [UX TpaBuiI Oyio omyOmikoBaHO y 1936 pori, 1 BiATOAI BOHU pery-
JISIPHO OHOBITIOIOTHCS (MpuOIM3HO pa3 Ha 10—15 pokiB) BIAMOBIAHO 0 3MiH
y CBITOBiIi €KOHOMIlli, TPAHCIOPTHIH 1HQPACTPYKTYpi Ta MIKXHAPOJHOMY
npasi.

Etanu ¢popmyBanHs Ta MojepHi3zauii «[HKoTepMe»:

1936 p. — nepiuuii 3Bia paBuJI, 10 CKIAAABCS 3 6 TEPMIHIB;

1953-1990-1i pp. — PO3UIMPEHHS CUCTEMHU 10 13 TEPMiHIB Ta Bpaxy-
BaHHS 0COOJIMBOCTEH MOPCHKHUX 1 aBialliifHAX MEPEeBE3CHB;
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2000-2010 pp. — onTuMizalist CTPYKTYpHU Ta BBEJCHHs Kiacudikarii
TEPMIHIB 3a CIIOCOOOM JIOCTaBKH;

2020 p. — ynHHa penakuis 3 11 TepMiHamMu, IPUCTOCOBaHA 710 MYJIb-
TUMOJIJIHUX TI€PEBE3€Hb, EJIEKTPOHHOTO JOKYMEHT000Iry Ta IudpoBoi
TOPTIBIIL.

TepMmian «IHKOTEpMC)» BH3HAYAIOTH MOPSAOK PO3MONLTY (YHKIIHA
MIDX MPOAABIEM 1 MOKYIIIIEM, 30KpeMa IIOJI0 OpTaHi3allil ImepeBe3eHHs, BH-
TpaT Ha TPAHCHOPTYBAaHHS Ta CTPAaXyBaHHS, MHTHUX IPOLELYp, a TaKOX
MOMEHTY INEpeX0Jly PH3HKIB Mix 9ac HocTaBKH. POpMaNbHO CHCTEMY pPO3-
moiry 000B’3KiB MOKHA TIPEJCTABUTH Y BUTIIAI (DYHKITIOHAIBEHOT 3aJIeXK-
HOCTI:

Cr=Cs+Cp ’ 1)
ae Cr_ 3arajbHi BUTPATH TPAHCIOPTYBaHHS, Cs , Cp _ BUTpaTH
MPOJABLA Ta TOKYTIIIS

Y TpaHCHOPTHO-EKCIIEAUTOPCHKil AisTbHOCTI «IHKOTEpMC» T03BO-
JISI€ YiTKO PO3MEKyBaTH 00OB’S3KH ITEPEBI3HUKA, €KCIIEANTOPA, CTPAXOBHKA
Ta CTOPIH KOHTPAKTY.

OCHOBHUMH TEPEIIKOJIaMH JUIsl aKTUBHOTO BITPOBAJDKEHHS MPABUII
«IHKOTEpMCY» € HENOCTaTHIN PiBEHb MOIH(POPMOBAHOCTI NPEICTAaBHUKIB Ma-
joro i cepenHboro Oi3Hecy, pi3HI MiAXOOW 10 TPAKTyBaHHS TEPMIHIB Y
MDKHApOJIHIN NMPAaKTHILi, BiACYTHICTh HAJISKHUX HALllOHAIBHHUX aJarTallii.
[epcriekTHBHI HANPsIMKM PO3BUTKY: IHTErpallis npaBui «IHKOTEpMC» y Ta-
THOpMHU ENEeKTPOHHOI KOMEPpIIii; 3aCTOCYBaHHS OJOKYCHH-TEXHOJOTIH s
0opOpMIICHHS MUTHHUX 1 TPAHCTIOPTHUX TOKYMEHTIB; PO3IIMPEHHS HOPMATH-
BHUX ITOJIOXKEHbB [UI1 YMOB BOEHHOTO CTaHy Ta HAJA3BHYAWHHUX CUTYaMil.

INCOTERMS

FIRST ALONGSIDE
FACTORY i

ALONGSIDE DESTINATION  BUYERS
e ON BOARD ONARRIVAL g ETReE

WAREHOUSE
»

N
r

L e L]
oBEE,
ﬁ 00 o H- === HH coo® ksl H H
| [ | | |
EXW ) 23LLCR)  AGREED PLACE

FREE CARRIER ! mammcs| ©

FAS ) FREE ALONSIDE SHIP {) PORT OF SHIPMENT

Fog ) - FREE ON BOARD PORT OF SHIPMENT

R B COST AND FREIGHT ! PORT OF DESTINATION

() ) COST, INSURANCE AND FREIGHT PORT OF DESTINATION

() } s ISRl PORT OF DESTINATION
() } [ R ekl PORT OF DESTINATION

PLACE OF DESTINATION

DELIVERY AT TERMINAL I

DELIVERY AT PLACE ! [) PLACE OF DESTINATION

DELIVERY DUTY PAID | 3L [TEVToI)

B SELLER BUYER ) RISKTRANSFER

243

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



Puc. 1. Po3nozin 000B’s13KiB IpoaBLs 1 MOKYMILS 3a TepMiHaMu [HKoTepMe

«IHKOTEpMCY» € THCTPYMEHTOM pEryJIloBaHHS MDKHApOJHHUX TOPIo-

BEJILHO-JIOTICTUYHHX TPOLECiB. [XHs €BOJIIOLIS JEMOHCTPYE aJanTauilo 10
r100aJbHUX 3MiH y cdepi TopriBimi Ta TpaHcropTy. [lomanbiumii po3BUTOK
CHCTEMH 3aJISKUTD BiJI IHTErpanii 3 CydaCHUMH CepBicamMH.

S
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PEI'YJATOPHI, YIIPABJIIHCBKI TA TEXHIYHI CKJIAJOBI
BE3NIEYHOI'O ®YHKIIOHYBAHHSA TPAHCIHHOPTY

Apmim J1.0., Moaowrran /I.B.

Kpemenuyyvruii nayionanvruil ynisepcumem imeni Muxaiina Ocmpozpao-

CbK0O20

TpaHCTIOPTHHI CEKTOp IOCiTa€e MPOBiAHE Micleé B €KOHOMIYHOMY

PO3BUTKY KpaiHH, IPOTe HOro (yHKLIOHYBaHHS ITOB’S3aHE 3 HU3KOIO PU3H-
KiB JUIA KHUTTS W 30POB’S JIFOJeH, 30epekeHHs] BAaHTaXXKiB Ta CTaHy HaBKO-
JUITHBOTO CEPeIOBUIIA. AKTYaJIbHICTh Po0IeM Oe3NeKH TPAaHCIIOPTHOI M-
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STBHOCTI B YKpaiHi BH3HAYA€ThCS TAaKUMM (DAaKTOpaMH: 3HAYHUM PiBHEM
JIOPOXKHBO-TPAHCIIOPTHOTO TPaBMATH3MY; HAsBHICTIO TEPOPUCTHYHUX Ta
BOEHHHX 3arpo3; HEJOCKOHAJICTIO Ta 3HOMIEHICTIO TpaHCHOpTHOI iHdpa-
CTPYKTYPH; HeCTa4yero KBali(hikoBaHUX CIIEIIATICTIB y raimy3i.

[Tin Ge3nexor0 TPaHCIIOPTHOT AISUTLHOCTI CIIiJI PO3YMITH Takuil CTaH
TPAHCIOPTHOI CHCTEMH, 3a AKOTro WMoBipHicTh BuHUKHeHHA JITII, aBapiii
YH Ha/I3BHYAHHUX CHUTYAIlill 3Be/IeHa JI0 JOITyCTUMOTO MiHIMyMY.

OmiHroBaHHA PiBHS O€3MEKN MOXKE 37IHCHIOBATUCS depe3 (hopMyITh-
HY 3aJICKHICTB:

Nb
N
Z (1

E

B=

N
B .. Ny, Y .
e — KoedirieHT O6e3neKu; s — KIIBKICTH O€3meyHnx Ta
3arajpHa KUIbKICTh peiiciB.

dakropu pu3MKy, o MoxKyTh npuzectu 10 ATII, moxHa kinacudi-
KyBaTH 3a II’sIThMa IpyliaMy Ta HaJaTH KOXHIN 3 HUX HACTYIIHI XapakTepH-
CTHKH:

1. TexHiYHI — 3HOUIEHICTH TPAHCIIOPTHHX 3aC00IB, HEJJOCTATHE TEX-
HiuHe 00CITyrOByBaHHS.

2. Jlroncekuii pakTop — MOpYUISHHS IPaBUi BOJISIMH, IIEPEBTOMA,
HU3bKa KBaTi(iKarlis.

3. TadpacTpyKTypHi — CTaH JOPIT, 3aTI3HUYHAX KOJiH, aepOIPOMIB.

4. OpraHizaniifHi — HeJOCKOHAJIICT CUCTEM YIIPaBIIiHHI PYXOM.

5. 30BHINIHI — BIHCHKOB1 PU3WKH, TEPOPUCTUIHI 3arpO3H, MPUPOTHI
KaracTpodu.

BpaxoBytoun 3aKOpIOHHHHA JOCBiJN, OTPUMaHHKA CIEIlialbHUM IPO-
rpaMHAM 3a6e3nedeHHsM (€C — mporpamu Vision Zero, 10 nepeadavyaroTh
HYJIEOBY ToJiepaHTHICTh 10 cMeprenbaux JITII; CIIA — ®enepansHa aami-
HicTparis Oesrmexkn aBTOMOOUTEHOTO TpaHcmopTy (FMCSA) BmpoBamxye
UQpOBUIl KOHTPOJIb PEXUMIB Tpali BOAiiB; SIMOHIS — BUKOPUCTAHHS aB-
TOMAaTH30BaHUX CUCTEM 3aro0iraHHs 3iTKHEHb Ta «PO3YMHHUX JOPIr»), Mpo-
MIOHYIOThCS HACTYITHI MPAKTHYHI 3aX0/1 3a0e31eUeHHs Oe3MeKu:

- BripoBakeHHs iHTeNeKTyanbHUX TpaHcnoptHUx cucteM (ITS) mis
MOHITOPUHTY PYXY.

- Bukopucranns GPS-TpekiHry Ta JaT4uKiB TEXHIYHOTO CTaHY.
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iB.

- [MixBumenns kBamidikawii nepcoHamy, peryisipHi KypcHu Uist BOJi-

- CTBOpEHHsI aBTOMAaTU30BaHUX LIEHTPIB ANCIETYEPU3aLlii.
BucHoBku. besneka TpaHcropTHOI IisUIbHOCTI € GaraTo(akTopHOIO

npo0OiemMoro, 1o MoTpedye KoMILIeKCHoro migxoxny. B Ykpaini HeoOXxinHe
BJIOCKOHAJICHHS HOPMAaTHBHOI 0a3M, iHBEeCTHIIi B iHQPACTPYKTYPYy Ta po3-
BUTOK IHTEIIEKTyaJbHUX CHCTEM YIPaBIiHHS.

10.
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