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FLIGHT DELAY PROPAGATION NETWORKS IN CHINA AND
EUROPE WITH MULTILAYER PERCEPTRON

Gong Chen?, Hartmut Fricke?, Ostap Okhrin? 3, Judith Rosenow?
YTechnische Universitit Dresden, Chair of Econometrics and Statistics esp.
Transportation, Wiirzburger Str. 35, Dresden, D-01187, Germany
2Technische Universitiit Dresden, Chair of Air Transport Technology and
Logistics, Hettnerstrafse 1-3, Dresden, D-01069, Germany
3Center for Scalable Data Analytics and Artificial Intelligence (ScaDS.Al),
Dresden/Leipzig, Germany

Air traffic operates in a complex, interconnected network, and delays
are subject to propagation to other airports. Many recent studies (Belkoura
and Zanin, 2016; Zanin et al., 2017; Du et al., 2018; Mazzarisi et al., 2020;
Xiao et al., 2020; Wang et al., 2020; Jia et al., 2022) construct dependencies
of delay propagation across the network using time series, containing the
hourly average delay at each airport. These studies construct a delay propa-
gation network with Granger causality (Granger, 1969), where there is a di-
rected edge if there exists Granger causality, which is detected if the past
delay at one airport help to predict delays at itself or other airports. We in-
tend to infer the Granger causality following this research trend, revealing
how the delays are transmitted. This work explores and describes the delay
propagation among airports in China and Europe by the graph network con-
structed by Granger causality inferred by the multilayer perceptron (Tank,
Covert, Foti, Shojaie and Fox, 2021).

The applied multilayer perceptron differs from the following that can
overestimate or introduce bias into Granger causality: (a) Multiple testing
can lead to a high false positive rate, especially with high dimensions. In
our cases, a large number of airports may lead to severe type | error (Bland
and Altman, 1995); (b) Modeling with bivariate time series (Belkoura and
Zanin, 2016; Zanin et al., 2017; Du et al., 2018), which excludes other air-
ports into consideration and can introduce bias in the results of Granger
causality inference and constructed delay propagation network. As for pa-
rameter tuning, besides the optimal penalty to attain the minimum MSE, the
“one-standard-error” rule (Hastie et al., 2009) is considered to avoid a high
false positive rate and improve specificity.

We made the following findings in the work:

1. With the same penalty, a link density of the delay propagation
network in Europe could indicate a smaller delay propagation;
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2. Different from the results shown by some research, the out-degree
of airports in the propagation network shows that large airports with more
flights do not necessarily have a smaller impact on delays of other airports.

3. Besides methods, data inputs can also impact the results. The
magnitude of delay propagation among airports can be measured by link
density. However, care should be taken with data inputs. Two data inputs,
with delayed flights and all the flights, have different results for the magni-
tude of delay propagation. China has a larger link density than Europe with
all flights, including punctual, early arrival, and delayed flights; this did not
necessarily indicate the propagation of delay but the propagation of early ar-
rivals and delays. On the other hand, the link densities with only delayed
flights are much smaller. The reduced delay propagation in China by de-
layed flights may indicate that large flight buffers can mitigate the delay
propagation among airports in China.
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ANALYSIS OF INFORMATION TECHNOLOGIES IN LOGISTICS

Kliuiev S., Kava V.
Volodymyr Dahl East Ukrainian National University

Modern logistics is impossible without the active use of information
technologies. Today, it is practically impossible to ensure the quality of
goods and services required by consumers without the use of information
systems and software complexes for analysis. Therefore, precisely thanks to
the development of information systems and technologies, logistics has be-
come the dominant form of organization of goods movement in the highly
competitive markets of economically developed countries.

Information systems (IS) and information technologies (IT) in mod-
ern logistics are a complex of software and technical means and methods of
production, transmission, processing and consumption of information.

The direction in the development of information systems and infor-
mation technologies in logistics is the integration of information flows
based on modern methods of data processing and transmission, due to the
new concept of telematics.

The development of information logistics is connected with:

- growing role of information in the business process;

- development of means of communication and computer technolo-
ay.

The relevance of the implementation and use of information technol-
ogy in logistics is due to the growing volume of data to be processed. With
the usual and traditional methods, it is no longer possible to extract the nec-
essary information from the data flow and use it for enterprise management.
Therefore, the speed of data processing and obtaining the necessary infor-
mation becomes an important factor in management.

Examples of technical means of IT in logistics: electronic computing
equipment, personal computers, servers, peripheral equipment, means of
communication, automated equipment, etc.

IT software tools in logistics include:

1) general purpose software. For example, ISUP enterprise manage-
ment information system as a software base for creating logistics infor-
mation systems (LIS); CAD systems — means of computer design; Auto-
mated control systems — technological process management tools, etc.

2) specialized software tools — are part of corporate information sys-
tems (CIS) — the vast majority of CIS contain a Logistics module or a Lo-
gistics block consisting of several modules.
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The use of IT tools in logistics is aimed at ensuring the movement of
goods and interaction between the divisions of the enterprise and between
enterprises in the process of purchasing and distributing goods. As the main
direction of research, the division of logistics systems by phases of the ma-
terial flow with the characteristic of providing logistics functions (stocks,
transportation) should be taken.

Problems of information logistics:

1. Absence of information collection at enterprises. Basically, the in-
formation is not accurate, not operational, and not consistent. Most often,
companies fail due to untimely or unreliable information received.

2. Weak development of communication networks in terms of struc-
ture and technical level for information systems serving computers.

3. Lack of information interaction between suppliers-producers and
buyers-consumers.

To prevent this from happening, you can do the following:

- create industry and intra-production centers that will simultaneous-
ly manage information and material flows at the enterprise;

- create a logistics information system in the field of cargo prepara-
tion for transportation using electronic transport documents in internal and
direct international communications;

- establish logistical cooperation between suppliers and buyers of
transport and production.

Modern information technologies, such as:

- decision support system;

- expert systems;

- management programs.

They provide an opportunity for effective analysis of technical, eco-
nomic and management processes, their modeling, preparation and presen-
tation of information for subsequent decision-making. The use of modern
information technologies allows to increase the efficiency of cargo delivery
due to the possibility of quick access to information about subjects and ob-
jects of delivery. Such systems function successfully in the West. Among
them, in particular, the following: Gonrad, Videotrans, STS, BRS, Espase
Cat, ISCIS, GPS and others.

New logistics technologies based on informatics are rapidly develop-
ing. Information systems occupy a central position in these technologies.
The enterprise is an open system connected by material and information
flows with suppliers, consumers, forwarders and transport organizations. At
the same time, there are difficulties in overcoming the points of contact be-
tween the information systems of the enterprise and other organizations.
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Information support of logistics management is one of the most
important and urgent problems. Information becomes a logistic production
factor. And therefore, because of this, warehousing can be reduced (better
inventory management, coordination of supplier and consumer actions, re-
placement of warehousing of finished products with warehousing of semi-
finished products or raw materials). Thanks to the information, it is also
possible to speed up transportation (coordination of all links of the transport
chain). A lack of timely information causes a stockpiling of materials, as
consumer uncertainty, like supplier uncertainty, naturally creates a desire to
hedge.

Problems of information logistics:

1. Absence of information collection at enterprises. Basically, the in-
formation is not accurate, not operational, and not consistent. Most often,
companies fail due to untimely or unreliable information received.

2. Weak development of communication networks in terms of struc-
ture and technical level for information systems serving computers.

3. Lack of information interaction between suppliers-producers and
buyers-consumers.

To prevent this from happening, you can do the following:

- create industry and intra-production centers that will simultaneous-
ly manage information and material flows at the enterprise;

- create a logistics information system in the field of cargo prepara-
tion for transportation using electronic transport documents in internal and
direct international communications;

- establish logistical cooperation between suppliers and buyers of
transport and production.
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IMPLEMENTATION OF INFORMATION TECHNOLOGIES IN
TRANSPORT AND DIGITIZATION OF TRANSPORT PROCESSES

Kliuiev S., Kozhemiakina V.
Volodymyr Dahl East Ukrainian National University

It is well known that distribution is a set of tools and actions related
to the physical flow of goods. Distribution is a process of processing the
market, which includes all decisions and actions related to providing the
producer with communication with the final buyers.

Therefore, distribution is the process of moving goods from produc-
ers to end consumers. It covers the physical movement and storage of goods
studied by logistics. Distribution in marketing is a complex logistics activi-
ty, which consists in the promotion of products from the manufacturer to the
final consumers, the organization of the distribution of products in the seg-
ment, in the territory, the organization of sales, pre-sales and after-sales ser-
vice. There are several views on distribution — as a process from the side of
the supplier and the distributor himself. For a distributor company, this is
the organization of the movement of goods from the manufacturer to the
buyer and the distribution of goods in a certain territory. Distribution for a
product supplier is the creation of a sales management system based on the
management and planning of sales in various sales channels.

Perego et al. classify the main information and communication tech-
nologies for logistics and freight transport using four families, as follows:

* Applications for transportation management — TM

* Supply chain execution applications — SCE

* Application for Field Force Automation — FFA

* Programs for fleet and cargo management — FFM
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TM applications are tools that allow you to plan, optimize and exe-
cute transport activities. These typically include freight forwarding, routing,
scheduling, tracking, freight payment, and auditing systems.

SCE applications manage and automate the exchange of information
and manage the execution of the distribution schedule in real time.

FFA applications are supported by mobile technologies and provide
integration between remote elements and business processes.

FFM applications are used to report vehicle and cargo information,
as well as obtain real-time information for more dynamic and efficient man-
agement of distribution operations.

Agre and Harbs classify information systems used for intelligent
transportation on highways (IVHS — Intelligent Vehicle-Highways Systems)
into six categories:

* Traffic and travel management systems

* Public transport management systems

* Systems of electronic payments

* Control systems for commercial vehicles

* Emergency management systems

* Advanced systems for vehicles.

According to Jarashuniene, these systems are integrated through an
information chain that includes the capture, transmission, processing, distri-
bution and use of information by users (for management and decision-
making). Such users can be regulatory bodies (such as route managers) or
drivers carrying passengers or goods. This table shows the information
chain described by Jarashuniene: (Fig.1).

[ Transport system ]

Receiving data Data Processing

External factors

Fig. 1. Information chain

[
'

Analysis of information

Decision-making
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It is obvious that an important component of the profitability of a
distribution company is the constant analysis of sales. An equally important
factor of effective work is the timely delivery of products through sales
channels — due to delays in the delivery of goods from suppliers, a number
of problems may arise at the distributor.

In conditions where the company does not have the opportunity to
find out which of the customers bring the most profit and cooperation with
which should be continued; sales information is not consolidated and is con-
tained in various sources; product supply failures occur; it is not clear which
products bring the most profit.

It is difficult to plan, forecast, evaluate the performance of planned
indicators, make decisions regarding the assortment, pricing, and further
development of the company.

Automation systems will help with the successful management of a
distribution enterprise. They will give an opportunity to:

- collect data in a single information environment and analyze them
in different sections — clients, suppliers, brands, trademarks, products, re-
gions;

- on the basis of sales analysis, control the range of products — select
the most profitable products and remove unprofitable ones from the range;

- determine the structure of warehouse stocks and assess which
products have a deficit or surplus;

- forecast the need for products for the future.

Comparing indicators over certain periods will give you an under-
standing of whether your business is growing. In case of negative changes,
such an analysis will help identify the reasons and make a decision on fur-
ther actions.

Accordingly, such systems provide information about storage facili-
ties, transport logistics, and automation of document processing. Undoubt-
edly, distribution automation systems provide comfortable work with in-
formation, both for enterprises and for sellers, bypassing parasitic interme-
diaries. The use of visualization technologies such as Ms Power Bi, Tableu
and others allow you to visually understand and make decisions on distribu-
tion and optimize optimal work. Get the necessary reporting in real time,
monitor key business indicators, make effective decisions supported by ana-
Iytics.
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The escalating issue of traffic congestion in urban areas has led to
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heightened concerns over environmental pollution and road accidents. The
rapid increase in motorization and changing travel behaviors are significant
contributing factors to this problem [1]. To mitigate these challenges, effec-
tive transport policies play a crucial role in influencing urban commuters'
behaviors. However, before implementing such policies, it is essential to
carefully assess their expected benefits and impacts. The evaluation of
transport policies typically involves estimating the behavior of vehicles on
the road network under these policies. Microscopic traffic simulations have
emerged as a widely utilized tool for this purpose. These simulations enable
detailed modeling and analysis of vehicular interactions, allowing policy-
makers and researchers to better understand the potential outcomes and ef-
fects of various transport policies [2].

Microscopic traffic simulation relies on accurate car-following mod-
els to capture individual vehicle behaviour [3]. Car-following behavior de-
scribes how a subject vehicle responds to the motion of a leading vehicle,
focusing on the interaction between consecutive drivers in a traffic stream.
While numerous car-following models have been developed and calibrated
for homogeneous and lane-based traffic conditions since the 1950s, the traf-
fic in India exhibits heterogeneity and non-lane-based characteristics [3]. In
mixed traffic conditions, the leader-follower pairs extend beyond car-car in-
teractions and include various combinations such as car-two-wheeler, two-
wheeler-auto (three-wheeler), and heavy vehicle-two-wheeler pairs. These
leader-follower (LF) pairs are crucial for calibrating car-following models
accurately. However, due to the absence of strict lane discipline, identifying
LF pairs in mixed traffic becomes challenging compared to homogeneous
traffic scenarios. Consequently, LF pair identification in practice often re-
lies on heuristic methods or visual observations, which may result in inaccu-
rate models that lack replicability. Previous studies have proposed heuristic-
based methods utilizing thresholds based on longitudinal gap, headway,
visual angle-based logic, and lateral overlapping conditions to identify LF
pairs or car-following events from trajectory data. However, these thresh-
olds are heuristic in nature and lack a statistical foundation.

In this study, mixed traffic data collected in Chennai [4], India is uti-
lized to analyze car-following behavior. The identification of influence
points, where the motion of the assumed follower is influenced by the as-
sumed leader, is a key aspect of this research. Various methods for identify-
ing influence points are compared, and the proposed method is introduced.
The proposed method employs three conditions to classify a point as an in-
fluence point: (1) adherence to the closing or emergency regime according
to the Wiedemann-99 model, (2) a lateral clear gap between the assumed
leader and assumed follower below a calibrated threshold, and (3) the ab-
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sence of any vehicles between the assumed leader and follower. Once all
the influence points are identified for a pair, LF pairs are classified based on
two conditions: (1) the continuous duration of influence points falling below
a specific threshold, and (2) the total fraction of influence points in a pair
surpassing a given threshold. The proposed method enables simultaneous
identification of LF pairs and calibration of the car-following model, with
the thresholds for LF pair identification being calibrated. Results demon-
strate that the proposed model exhibits superior performance compared to
other methods, as evident from metrics such as root mean squared errors
(RMSE), regime classification and training-validation. Specifically, for the
case of a car as a follower, the proposed model outperforms others, high-
lighting its efficacy in capturing car-following behavior accurately.

In the mixed traffic condition, different classes of vehicle travel at
same time on the same lane. However, conventional models estimate a sin-
gle value for each of the model parameters which indicate that these models
are not able to consider the behavior of different drivers and different vehi-
cle types. We calibrate the car-following model according to both leader
and follower vehicle type. We observe expected trends in the model param-
eters according to leader and follower vehicle type.

Further the inputs like LF pairs fractions for various pairs, influence
fraction thresholds could be used to make the simulation more realistic. In
the further work, we aim to explore application of car-following model from
perspective of traffic efficiency and safety.
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TECHNICAL AND TECHNOLOGICAL ASPECTS OF
INCREASING THE LEVEL OF INTEROPERABILITY OF
DIFFERENT TYPES OF TRANSPORT

Mikhailov E., Dolzhenko A.
Volodymyr Dahl East Ukrainian National University

In Ukraine, transport is one of the key sectors of the economy. The
specificity of transport in our country lies in the underdevelopment of
logistics technologies. Increasing the level of interoperability during the
interaction of different types of transport contributes to increasing the speed
and volume of transportation, the speed and quality of transshipment
processes, and improving dispatching service.

Effective operation of the country's transport system is possible only
with the organization of effective joint work of transport subsystems in
various aspects of their interaction, that is, with their interoperable
interaction.

Let's clarify the terminology used. In general, interoperability (or
interoperability) means the characteristics of a product or system, the
interfaces of which are completely understandable, for working with other
products or systems, now or in the future, or during implementation, or
when accessing without any restrictions [1].

Within the framework of the transport system, the interoperability of
its subsystems (different types of transport, individual components of which
are technically and technologically different and managed by different
organizations) presupposes the coordination of their technical, technological
and other characteristics with the aim of the most effective implementation
of the multimodal transport process.

Under the interoperable interaction of different types of transport, we
will understand their interaction in the process of carrying out a multimodal
transportation process, in which the expenditure of time, financial, material
and labor resources for the implementation of this process will be minimal.

The specifics of each type of transport, their technological and
technical features determine the areas of their use in the transport market,
which restrains the possibility of competition and promotes the interaction
of types of transport. Currently, the bulk of freight and passenger
transportation is carried out with the participation of two or more types of
transport [2, 3].

Over the past years, a lot of work has been done to establish the
interaction of different types of transport in the transport nodes and known
progress has been achieved. Despite this, the problem of interoperable
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interaction remains relevant. Nowadays, in many cases, the transition of
cargo and passenger flows from one type of transport to another is
accompanied by significant costs of labor, financial resources and time,
which increases the cost of transportation, lengthens the delivery time of
goods and passengers, slows down the turnover of rolling stock and
turnover of material assets.

However, the problem of interoperable interaction depends not only
on the planning and organization of work in transport hubs. While the goal
is the same for all types of transport, each of them has its own specifics,
resulting from the laws of traffic organization, level and features of
technical equipment, administrative and organizational structure, operating
technologies, used information systems, etc. This specificity determines the
processes of interaction together with historical and natural-geographical
factors.

The interoperable interaction of different types of transport consists
in the coherence and coordination of operations on different types of
transport participating in the multimodal transport process. Analysis of the
practice and research of the transport process show that the rational
interaction of different types of transport depends on many aspects, the
main ones of which are technical and technological.

In the technical aspect, the problem of interoperable interaction
comes down to structural and power unification of all elements and links of
various types of transport involved in the implementation of transportation
in multimodal connections. This requires:

- linking parameters of rolling stock and transport equipment of
interacting modes of transport;

- coordination of throughput and processing capacity of connecting
lines, along which flows of goods and passengers follow in multimodal
communication;

- coordination of parameters of individual devices in nodes;

- rational planning of transport hubs, transshipment bases and
terminals, flow of placement of individual elements and subsystems in
them, rolling stock and transshipment equipment;

- creation of reliable and convenient means of communication
between operative personnel providing multimodal transportation and
management of transport hubs; design of compatible automated control
systems and information systems.

The expediency of cargo processing at transport hubs according to a
single order, without which a quick and efficient transfer of cargo from one
mode of transport to another is impossible, does not require explanation.
This requires careful coordination of individual technological processes
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among themselves. Until now, practice has developed quite perfect forms of
mutual connection of work — single technological processes, which are
developed as a separate document and approved by officials -
representatives of interacting modes of transport.

However, it is wrong to associate the improvement of technological
interoperability of the interaction of different types of transport only with
the introduction of a single technology of work at cargo transshipment
points. Interoperable technological interaction of different types of transport
should be extended to the entire transport process from the point of
departure of the cargo to the point of its destination. It must be carried out
when:

- concentration of freight work on a smaller number of reference
points of freight operations;

- improvement of transport and forwarding service for consignees
and consignors, freeing them from a number of auxiliary operations related
to the transportation process;

- implementation of a direct version of cargo transshipment
(bypassing the warehouse);

- organization of end-to-end routing of cargo transportation with the
participation of several types of transport, application of non-overloading
connections, implementation of agreed schedules for bringing rolling stock
to transshipment points;

- development of unified technological processes and operational
planning of the work of transport enterprises in nodes.

It is also technologically appropriate to introduce a general
nomenclature of cargoes, which will allow unifying the documentation base
and ensure the formation of a single information space for transport
enterprises, cargo owners and state control bodies.
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ANALYSIS OF THE EFFICIENCY OF CONTAINERIZATION
OF TRANSPORTATION OF BULK CARGO

Mikhailov E., Kikhtenko A.
Volodymyr Dahl East Ukrainian National University

The efficiency of transportation of one or another type of cargo
largely depends on the chosen transport and logistics scheme of
transportation. Therefore, in modern conditions, it is necessary to choose
the most technological and economical transport and logistics schemes that
take into account the peculiarities of the transport characteristics of the
cargo and the requirements of the clientele. This fully applies to the
transportation of bulk cargoes. Containerization of transportation is one of
the promising logistics technologies [1, 2]. Interest in this type of
transportation is explained by its economic efficiency and such obvious
advantages over the transportation of goods in wagons, such as:

- reduction of shippers' costs for cargo packaging;

- automation of cargo, warehouse and commercial operations and
reduction of their number;

- increasing labor productivity;

- reduction of downtime of vehicles during cargo operations;

- reducing the need for covered warehouses at stations and non-
public railway tracks;

- increasing the degree of preservation of transported goods;

- increasing the capacity of loading and unloading places;

- organization of multimodal transportation with minimum costs;

- ensuring the implementation of carrier services according to the
"door-to-door" principle, etc.

One of the issues that arises when applying container technologies
for the transportation of bulk cargo is their technical and economic
efficiency and manufacturability. First of all, it concerns the technologies of
loading and unloading work. The possible options for carrying out these
works depend on the packaging of the cargo: in bags, in bags enclosed in
transport packages, in soft containers; in a container liner.
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It is known that the efficiency of this or that technology is
significantly affected by the degree of utilization of the carrying capacity
and volume of cargo spaces of vehicles and equipment, as well as additional
costs for packing the cargo [1, 3].

Ordinary standard universal high-tonnage 20-foot and 40-foot
containers can also be used to transport unpackaged safe chemical and food
bulk cargoes of small fractions with the help of specially made container
liners (i.e. bulk liner or dry liner) [4, 5]. At the same time, filling the
internal volume of the container with loose cargo will be maximum. At the
same time, the use of bags (both individually and packed in transport bags)
[3] and soft containers [6] causes additional costs for the container and
complicates the performance of loading operations.

The container liner is usually a strong, soft plastic container
equipped with compartments and sleeves for loading and unloading cargo,
completely isolates the cargo from contact with the surface of the container,
is fixed inside the container and ensures the transportation of loose cargo in
standard large-tonnage universal containers.

Compared to the transportation of a number of cargoes in bulk,
attention to this type of packaging is also growing both on the domestic and
global markets. This is due to the gradual introduction of bans on bulk
shipments due to dusting of some cargo during transshipment. In addition,
in the case of traditional transportation technology, theft of goods from open
railway and road rolling stock, deterioration of commodity qualities as a
result of soaking or crushing, and abrasion during overloading occur [3]. By
using container liners, the cargo owner does not overpay for specialized
wagons, for grinding in ports and uses the entire working volume of the
container (20-foot container 1SS — 33 cubic meters, 40-foot container 1AA
— 67 cubic meters).

The transportation of bulk goods using liners also allows you to
waive the costs of purchasing, renting or operating packaging equipment
and premises (including warehouses), avoid the costs of purchasing bags or
soft containers, reduce labor costs and the time between product production
and readiness it before shipment, as well as more efficiently use the cargo
capacity of the container, at the same time taking advantage of the low
(compared to specialized bulk containers) cost of the tariff for transportation
and freight of a standard universal container.

It should be especially noted that when using container liners for the
transportation of loose cargo in large-tonnage universal containers, the
technology of cargo operations can be even more simplified, for example,
due to the use of specialized equipment — container tippers. Features of this
technology are shown in Fig. 1.
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Thus, the following conclusion can be drawn based on the results of
comparing the technical and economic efficiency of bulk cargo
transportation in containers. The technology of bulk cargo transportation in
a large-tonnage universal container using container liners is the most
effective for the following reasons:

- the technology uses a universal container, which does not require
an urgent return to the owner in an empty state after unloading the cargo;

- physical loss of transported bulk goods is completely excluded;

Fig. 1. Technology of loading (a), unloading (b) bulk goods using a
container transfer: 1 — large-tonnage container; 2 — loading mechanism; 3 —
unloading mechanism; 4 — feeder of the transshipment hopper; 5 — receiving

hopper;
6 — liner unloading sleeve

- there is no need to clean the container after unloading bulk cargo;

- simple mechanisms are used in the technological process of loading
and unloading, the speed of these operations is quite high, and the labor
costs are relatively small;

- there is a possibility of temporary storage of cargo in a container
during transshipment in open areas, which allows to save funds for the
construction of warehouses.
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ADVANTAGES AND DISADVANTAGES OF
TECHNOLOGIES USING SWAP CAR BODY

Mikhailov E., Snegiryov B.
Volodymyr Dahl East Ukrainian National University

A removable body is a truck body that can be separated from the
chassis and, in the basic design, installed on folding supports. Swap bodies
(hereinafter — SB) were originally used in road transport as exchange units
or as removable specialized equipment, which increases the versatility of
the use of trucks [1, 2].

The dimensions of the SB are identical to the dimensions of the car
body, ensuring the placement of the maximum possible number of standard
pallets. Another advantage of SB is the possibility of removing them from
the car without additional lifting equipment. It is replaced by the pneumatic
suspension of the car, which allows you to install a swap body on supports
by simply raising / lowering the chassis.

The analysis of known technologies for the use of swap bodies in the
performance of truck transportation shows that the use of this technology
can significantly increase the efficiency of the use of the fleet — primarily
due to the more intensive employment of drivers and cars.

Having analyzed the known information on technologies for the use
of swap bodies, it is possible to formulate the following advantages of these
technologies for unimodal transportation [1, 2, 3]:

« Increasing the intensity of the use of motor vehicles helps to reduce
the size of the necessary fleet and the number of drivers;
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» The possibility of loading swap bodies in the absence of vehicles
reduces idle costs;

» The same car-chassis can be used with swap bodies for different
purposes;

» Swap bodies have a long service life, usually 2 times longer com-
pared to a chassis car, which reduces long-term investment costs;

* Chassis cars for removable bodies can be used both for long-
distance and local transportation.

The main disadvantages of the technology of using removable bod-
ies:

* The need to have sites of sufficient size for the storage of remova-
ble bodies;

» Additional costs for ensuring the safety of goods loaded into re-
movable bodies that are defended, such as, for example, security and video
surveillance;

* The need for initial investments in equipment and the transition to a
new format of operations.

It should be noted that the effectiveness of the use of removable
body technologies is not equally high for different types of logistics opera-
tions. Below are the general characteristics of operations for which the in-
troduction of removable body technology can give the best result:

* Highly intensive warehouse operations;

» Low productivity and frequent downtime of transport;

* "Hub@spoke" distribution scheme;

* Periodic shortage of warehouse space;

* Irregularity of warehouse personnel's work (time off alternates with
overtime);

» Motor vehicles of different functional purposes with chassis of the
same tonnage are used.

When evaluating the prospects for the use of removable body tech-
nology, among other factors, the following must be taken into account:

v The implementation of optimal logistics schemes requires a cer-
tain ratio of the number of removable bodies on the chassis, which depends
on the specific scheme. At the same time, the introduction of the technology
can be gradual — even starting with one removable body on one chassis,
when a car with a removable body corresponds to a conventional truck. It is
worth keeping in mind the situation when maintaining optimal operations
may require the rental of some additional number of removable bodies.

v The effect of the introduction of removable body technology is
greater, the larger the scale of operations. The effect can be achieved both
by reducing operating costs and increasing the efficiency of operations, and
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by reducing initial investments compared to the purchase of a conventional
fleet, which is possible with intensive operations. Significant savings from
the implementation of the technology are achieved, among other things, due
to the long service life of removable bodies — at least 10 years without sig-
nificant maintenance costs.

v" Space will be needed to accommodate removable bodies and pos-
sibly additional measures, such as video surveillance, to ensure the safety of
goods and equipment. The covering of the site should be strong enough.
Replaceable bodies should not be installed on dirt or insufficiently strong
bases.

v The most common dimensions of removable bodies are defined
by the 1992 standard of the European Committee for Standardization —
7.15, 7.45, 7.82 m long and 2.48 m internal width. At the same time, it is
possible to manufacture removable bodies with other sizes.

v’ ltis possible both to convert the existing car fleet and to purchase
new cars for removable bodies.

v It may be necessary to use special terminal (maneuvering) trucks
to move removable bodies around the territory near warehouses.

v The removable body mounted on supports is very stable — a fork-
lift with a load can freely drive into it.

v A significant role in the implementation of operations with the
use of removable bodies belongs to drivers. For this reason, it is very im-
portant to build the work with personnel so that drivers positively perceive
the new format of operations.

v" Implementation of the "hub&spoke" distribution system may re-
quire changes in processes at the central warehouse and an increase in its
capacity.

We should especially focus on the comparison of technological op-
erations of traditional delivery technologies and technologies of using re-
movable bodies for warehouse logistics. It is known that warehouse opera-
tions are capital-intensive and costly from the point of view of wages for
warehouse personnel. Also, a significant part of the costs of the companies
goes to the maintenance of stocks, including various unavoidable losses
during transshipment and storage. At the same time, the costs of companies
to maintain stocks are growing at a faster pace when the number and size of
warehouses in the territorially distributed warehouse network increases.
Here, the technology of removable bodies helps to optimize costs for ware-
house operations and stock maintenance.

The technology of removable bodies can increase the flexibility of
the fleet and lead to a better use of resources in terms of reducing the need
for personnel, reducing the required size of the fleet and saving time. Body

29

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



30

variables also help well in the implementation of "Just In Time" and "Lean"
logistics technologies. If the concept of removable bodies appears to be po-
tentially applicable, then an audit of existing operations followed by simula-
tion of operations using removable bodies is a reasonable solution.
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ROBUST PATH FOLLOWING ON RIVERS USING
BOOTSTRAPPED REINFORCEMENT LEARNING

Niklas Paulig, Ostap Okhrin
Technische Universitit Dresden, Chair of Econometrics and Statistics, esp.
in the Transport Sector, Dresden, 01187, Saxony, Germany

The Directorate-General for Mobility and Transport (2023) of the
European Commission emphasizes the importance of inland waterway traf-
fic and its development due to decreased costs and increased safety in com-
parison to other modes of transport. To build on this directive, the present
study is one of the first approaches to solving the path-following problem
for underactuated vessels on restricted waterways using deep reinforcement
learning (DRL) and under consideration of environmental influences.
Breivik and Fossen (2004) stated, that, compared to other automated sys-
tems, ships on inland waterways face additional challenges due to their en-
vironment (e.g., strong directional currents, shallow banks) and underlying
physics (e.g., underactuation, highly non-linear maneuvering models), lead-
ing to a highly dynamic and stochastic operational environment. To over-
come these hurdles, we incorporate water depth, current direction, and
speed into the agent’s perception, allowing it to navigate tight river turns
safely.

The objective of path-following for ships demands a controller to
generate steering commands that enable an underactuated autonomous sur-
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face vessel (ASV) to follow a pre-defined path with minimal angular and
spatial deviation. The problem formulation for this study will only include
rudder angles as control outputs while keeping the engine revolutions con-
stant. To guide the ASV towards, and along the path, this study adapts the
Vector Field Guidance approach of Nelson et al. (2007), which uses a glob-
al vector field encompassing the path to guide the vessel towards it, inde-
pendent of the magnitude of deviation. Besides classical analytic control
systems like proportional-integral-derivative (PID) controllers or model
predictive control, deep reinforcement learning as part of the machine-
learning family of algorithms is becoming increasingly popular. Reinforce-
ment learning (RL) is a type of machine learning where an agent learns to
make decisions by interacting with an environment. The goal of the agent is
to maximize a cumulative reward signal received from the environment. In
RL, the agent takes actions based on the current state of the environment
and receives feedback in the form of a reward signal indicating how well it
is doing in achieving its goal. The agent then uses this feedback to update
its decision-making policy, to improve its overall performance over time.
One of the key challenges in reinforcement learning is balancing explora-
tion and exploitation, as the agent needs to explore the environment to dis-
cover new and potentially better strategies, while also exploiting what it has
already learned to maximize reward. Therefore, this study uses a boot-
strapped Deep Q-Network (DQN) algorithm proposed by Waltz and Okhrin
(2022).

To be able to sense the environment, and react to it, the agent is pro-
vided with several observations from it for every time step (state). It senses
its position, heading, rudder angle, velocities, current direction and current
speed for the last and the current time step. Given an observation, the agent
can respond to it with a single action, which will be a change in rudder an-
gle. There are three possible discrete actions at every time step t:
a; € {8y — 2, 8,_,.6._, + 27} where &, is the rudder angle at time step t.
The admissible rudder range in this study is [—20", 20°].The agent’s goal is
to maximize the reward it receives from the environment. The reward func-
tion consists of three components: a reward for the distance to the path, a
reward for the heading error as given by the Vector Field Guidance, as well
as a penalty for running aground.

Since restricted waterways in general, and rivers in particular feature
a wide variety of widths, lengths, riverbed profiles, water depth distribu-
tions and current velocities, a robust agent needs to be trained in an equally
diverse training environment. Hence, we developed a versatile segment-
based river generator to construct arbitrary-looking rivers, featuring both
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customizable directional current fields and randomized location-dependent
water depths. For training, the agent-vessel is placed at the outset of the first
segment of the constructed river with a heading equal to the current path
heading plus some noise, an initial speed U, = 2.0 ms~*, and a fixed pro-
peller rotation rate of 4.0 s~ During training, random batches of 128 tran-
sitions are sampled from a replay buffer of size 10, gradient updates are
performed by the Adam optimizer (Kingma and Ba (2015)) with a learning
rate of 3 % 107*, Training has been conducted for 3 x 10° steps.

The policy found from training was simulated on several sections of
the lower and middle Rhine as well as on artificial scenarios checking for
reactivity under harsh environmental changes. All experiments are enrolled
for the KEBDQN, a reference PID after Paramesh and Rajendran (2021)
and a standard DQN approach for comparison. One scenario validates the
performance on a near 180° degree turn on the lower Rhine close to Diissel-
dorf harbor (51.22°N, 6.73°E), as it features one of the tightest turns in the
lower Rhine. By analyzing the rudder commands, we observe relative simi-
larity in magnitude and direction, indicating that the DRL agents were able
to learn a similar behavior as exerted by the PID controller, however, the
DRL controller reacts quicker, thus being able to achieve a maximum cross-
track deviation of 4.36m compared to 26.30m from the PID controller.
These results are also reflected in most of the other experiments.
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Fig. 1.

To validate the robustness of our approach, we let the agent drive up
and down the entire lower- and middle Rhine using velocities not seen dur-
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ing training and compared the results to the PID controller. The results, as
shown in Figure 1 indicate that the DRL agent is able to robustly adapt to
unseen situations, while the PID controller’s performance deteriorates sig-
nificantly, depending on the scenario.
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FIVE RULES OF MILITARY LOGISTICS
IN THE MODERN WORLD

Ohiienko M.
European Social and Technical University

In the modern world, five rules of military logistics are distin-
guished, on which victory or defeat in a war depends. And using the exam-
ple of the US Army, he tells how to solve the necessary tasks.

1. Demand for fuel dominates the rest According to Martin van
Creveld, author of War Supply: Logistics from Wallenstein to Patton, fuel
ranks first in wartime supplies. And overtakes even ammunition. US Marine
combat brigades in Afghanistan consumed over 500,000 gallons of fuel per
day. In 2020, the US Department of Defense used nearly 78 million barrels
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(%$9.2 billion) of fuel to power ships, aircraft and combat vehicles. Makin
said that fuel supply is always a key factor for any military operation. “DLA
maintains thousands of fuel supply points around the world to facilitate the
exercises and operations of US and coalition military forces. Another key
commodity is food/water. DLA has an established supply chain and is
working to ensure access to daily rations.”

2. Soldiers should never run out of ammo. In times of war, ammuni-
tion needs must close immediately. A unit that runs out of ammo cannot
wait hours or days for supply requests to be processed and dispatched. For
military operations, this means trying to predict how much ammunition is
needed, where and when — before they are needed. "In order to prevent a
shortage of ammunition during the battle, supplies of supplies should be
concentrated not in the deep rear and quickly delivered to the front line of
troops™ Written by Mike Lima on his Logistics in War blog. For regular re-
supply, the US Army uses the Ammunition Logistics Package (LOGPAC).
LOGPAC involves the delivery of weapons from trucks or helicopters di-
rectly to soldiers on the front line. “So units will always have a base supply
of ammunition, and a well-thought-out supply chain for replenishing it.”

3. The transfer of soldiers and equipment is difficult and dangerous.
Moving thousands of troops, military equipment and supplies to potentially
dangerous areas while avoiding enemy attacks is a dangerous job. Troops
are initially transported by ships, trucks and helicopters. “Large-scale war-
fare requires tens of thousands of vehicles and hundreds of thousands of
soldiers. Which are involved at a distance of hundreds of miles" Keeping
troops in hostile areas also requires storage facilities, which can quickly be-
come enemy targets. “Our military logisticians need to ensure that most of
the supply items are sufficiently mobile to avoid destruction. Storing goods
in one central location comes with significant risk.”

4. Need for up-to-date information Real-time information is vital for
decision making. Planning is traditionally achieved by forecasting needs.
And supported by daily logistic status reports (LOGSTAT) provided by bat-
tlegroups. Combat teams usually consist of a cavalry squadron, a fire battal-
ion, a special forces battalion (with engineers, communications and military
intelligence), a sergeant major commander and a support battalion. For the
US military, decision-making in major combat operations is carried out by a
group of people. It includes frontline commanders and logisticians in the
United States. “The DLA has close ties to the US military. We have systems
that monitor and respond to the signal from the army in real time.”

5. Digital infrastructure is the future of military logistics The US mil-
itary and its allies are moving away from linear supply chains in favor of in-
terconnected physical-to-digital networks. The advantage is that you can in-
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stantly find out who needs what, who has what, and who can deliver what
they need. All this requires significant resources. Including software devel-
opment and analysis of digital infrastructure in the region of the operation.
To know what restrictions you will have to face.
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THE STRENGTHS AND WEAKNESSES OF SIMULATOR-BASED
EDUCATION IN THE TRANSPORTATION INDUSTRY

Samus P., Smorodin A., Huz O.
National Technical University «Kharkiv Polytechnic Institute»

The implementation of simulators in education within the transporta-
tion sector can offer significant advantages, particularly in training future
professionals in logistics, drivers, and operators of autonomous vehicles.
Simulators provide a controlled and safe environment for learners to acquire
practical experience, develop necessary skills, and minimize risks and errors
in real-world scenarios. This paper explores the strengths and weaknesses of
simulator-based education in the transportation industry. Advantages of
Simulator-Based Education can be explained in 4 factors. First of all logis-
tics training. Simulators can be utilized to train logisticians in creating effi-
cient routes and delivery planning. Through simulators, logisticians can ex-
periment with various parameters such as time, distance, fuel costs, and oth-
er factors to find optimal routes and optimize delivery processes. This ena-
bles them to gain practical skills and experience while minimizing risks and
avoiding mistakes in the real world.

The second factor is driver training. Simulators can be valuable for
teaching drivers vehicle control skills in various road traffic conditions. Vir-
tual simulators can replicate diverse road situations, weather conditions, and
the behavior of other road users. Drivers can practice vehicle handling, de-
velop safe driving skills, make real-time decisions, and respond to various
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situations, including emergencies or unexpected behavior from other driv-
ers.

And for the last factor integrated training. A system can be devel-
oped where logisticians and drivers train collaboratively. Logisticians can
create routes and delivery plans within the simulator, and drivers can exe-
cute these tasks within a virtual environment. This enables them to under-
stand the interplay between planning and execution and coordinate their ac-
tions to achieve optimal results. Such joint training helps foster a better un-
derstanding of each other's needs and establishes effective communication
channels between logisticians and drivers.

As for the weaknesses of Simulator-Based Education [2]. We must
count with limited Real-World experience: While simulators provide a con-
trolled environment for learning, they cannot fully replicate the complexity
and unpredictability of real-world transportation scenarios. Some factors,
such as human behavior, road conditions, and unexpected events, may be
challenging to recreate accurately in simulations. Therefore, learners may
still need additional hands-on experience in real-world settings to encounter
the full range of challenges they may face in their professional careers.

For sure we need to account cost and accessibility. Implementing
simulator-based education requires significant investments in acquiring and
maintaining the necessary hardware, software, and infrastructure. The cost
of simulators and associated technologies may pose challenges, especially
for educational institutions with limited resources. Additionally, access to
simulators and related training facilities may be limited, which could restrict
opportunities for students and professionals to engage in simulator-based
learning. And last challenge is learning transfer. The effectiveness of simu-
lator-based education relies on the successful transfer of acquired skills and
knowledge from simulated environments to real-world applications. There
is a need to ensure that learners can effectively apply the skills and deci-
sion-making abilities developed in simulators to actual transportation sce-
narios. Assessments and evaluation methods should be employed to meas-
ure the transferability of skills and bridge any gaps that may exist between
simulation and reality.

The integration of simulators in education within the transportation
industry can significantly enhance the quality of training and preparation for
future professionals [3]. Learners can acquire practical experience, mini-
mize risks, make controlled mistakes, and develop the necessary skills to
excel in real-world conditions. However, it is crucial to acknowledge the
limitations of simulators, such as the inability to fully replicate real-world
complexity and the associated costs and accessibility challenges. By ad-
dressing these weaknesses, simulator-based education can continue to im-

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



prove and prepare future experts for the demanding reality of the modern
transportation sector.
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ABOUT IMPROVING EFFICIENCY
CARGO TRANSPORTATION

Semenov S., Vodolazskyi O., Semenova O.
Volodymyr Dahl East Ukrainian National University

Modern conditions of economic activity require the improvement of
transport technologies in order to improve the quality and speed up the de-
livery of goods by rail and provide more competitive transport services.

Under market conditions, rail transport operates under conditions of
increasing site-specific competition, primarily with road transport. There-
fore, increasing the competitiveness of rail transportation is necessary even
to maintain a stable position in the market (especially to strengthen them),
for example, in the field of transportation of container-suitable goods — as a
rule, high-value and highly profitable.

The most important tool for increasing the competitiveness of freight
transportation is containerization, since it has a direct effect on the competi-
tiveness indicators in the direction of their improvement. It should be noted
that an increase in the level of containerization of goods transported by rail
in itself has an effect on increasing the economic security of cargo owners
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[1]. By reducing the risk of transport events, the risks of material damage
are also reduced.

Forwarding service of the container transport system serves as a fun-
damental organizational basis for its functioning. Forwarding services
should take over the functions of planning the loading and unloading of
containers, taking care of the import and export of containers and the prepa-
ration of transportation and customs documentation. Another function is to
control the time spent by containers under cargo operations and waiting for
them to be delivered door-to-door. An important component of the activities
of forwarding services will be the information of all interested participants
in container transportation.

Transportation of goods in containers is a key area of modernization
on an innovative basis of the economy of Ukraine, which requires the latest
modern system of transport services. After all, if the participants in the rail-
way container transportation market do not offer the market competitive
transport products and a level of service, then a large share of the potential
for growth in the transportation of containerized cargo can be realized by
other modes of transport, primarily by road transport [2].

An analysis of other problematic issues with road transportation
showed that at the moment the state does not have a clear strategy for solv-
ing them, so that in the short term, rail container transportation can compete
with road transport. This is generally in line with the latest European trends.
The European Union is pursuing an active policy aimed at reorienting cargo
flows from road to rail and water transport.

Such negative factors of road transport as increased environmental
pollution and downtime due to traffic congestion were assessed and turned
into market subsidies for carriers.

A theoretical review of the scientific literature made it possible to
determine the impact groups of factors on increasing the competitiveness of
rail transportation [2-4]. This is:

— Factors of transport security and service;

— Technical and technological factors;

— Marketing factors;

— Financial and economic factors;

— Organizational factors.

The most significant are the factors of transport security and service,
of which the quality of transportation itself is essential, including the safety,
timeliness and safety of cargo delivery. At the same time, the quality of
transport services and operational work, as well as the level of transport
provision directly affect the competitiveness of transportation.
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According to the authors, in order to increase the competitiveness of
Ukrainian rail transportation through containerization, it is necessary,
among other things, to rely on foreign experience. This will ensure the pro-
vision of high-quality transport services (while minimizing costs) and better
satisfaction of the needs of cargo owners, as well as obtaining additional
profit. When carrying out transportation, it is important to satisfy the de-
mand from cargo owners not only for the transportation of the required vol-
ume of goods, but also for a certain level of quality of transport services [5].

Thus, the analysis of the volume of container traffic in the transport
system of the country as a whole shows a significant potential for attracting
additional volumes of such traffic to rail transport.
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TH®OPMAIIAHA BIMHA SAK IHCTPYMEHT
TFEONIOJITUYHOI'O NPOTUCTOAHHSA

Bapanoga B.B.}, Cmoponin A.10.2, Illanosasios A.A.°
Xapriecoxuii nayionanouuil ynisepcumem imeni B.H. Kapasina
2I°C «Acoyiayis innoeayiii mpancnopmuoi ingppacmpyxmypu Ypainuy
S[IT]] PHEO Yxpainu

CrorozHi iHpoOpMaliiiHa BiifHa Ie 0e3MOocepeHbO BiifHa IUBLII3A-
i, 3HaHb Ta Teopid. HuHI SK HIKOJIM aKTyaJbHOIO € mpobiemMa MpOTHCTO-
SIHHSI HAHOUIBIINX CBITOBHX JIep)kaB came Ha iHdopmariiiHomy ¢ponTi. Ha
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CBOTOJIHI KpaiHU Jiefialli yCHIIIHINEe OCBOIOIOTh TEXHOJIOTIi iH(popMamiiHol
BiifHu, fIka OTpMMaJsa IIe OJHy Ha3By — «MepeXkeBa». li TONOBHA MeTa Iie
BCTaHOBUTH KOHTPOJIb HaJ BRXIMBUMHM IIPOLIECAMH: MOJITUYHHUMH, EKOHO-
MIYHHMH, COIIaJIbHUMH, TyXOBHUMH.

leononiTuune iHpOpMAIliiiHE MPOTUOOPCTBO 1€ OAHA 3 CYYaCHHX
(dopM OOpOTEOM MIXK Nep)KaBaMHM, a TaKOX CHCTeMa 3aXOIiB, MPOBEICHHIX
OIHIEI0 IEp)KaBOI0 3 METOI0 TMOpYyIIeHHS iH(opMariiHoi Oe3mexw iHmIol
JepKaBH, MIPHU OXHOYACHOMY 3aXHCTi BiJ aHAJIOTIYHUX [iif 3 OOKy JeprkaBH,
10 TPOTUCTOITh. [H(opMamiliHa BiiffHA BHHUKA€E, KOJIH €IEMEHT COIiaIbHO-
e€KOHOMIYHOI CHCTEMH HEe3aJOBOJICHHH CBOIM CTaHOBHIIEM y Hiil. Ilpudn-
HOI0 MOXe€ OyTH BUIEpEIKaJIbHUN PO3BUTOK JAHOTO €IEMEHTa BHACIIIOK
YOro HE BIAIITOBYE ICHYHOYMI PO3MOILUT pecypciB. IHINA MpuyYMHA Iie IT0-
YyTTs 3aIPO3H, 1110 BUHUKAE 3 OOKy IHIIMX eJeMeHTiB cuctemu. 11106 mepe-
PO3MOIUIMTH PECYpPCH Ha CBOIO KOPHCTh YW T'apaHTyBaTH Oe3IeKy, MOXKHa
BUBECTH CHCTEMY 31 CTaHy pIBHOBAaru Ta JOMOITHCS CBOiX IIiJIed 32 yMOB
KoHQIIIKTY. BiAMiHHUME prucamy cydacHUX iH(OpPMAaIiHUX BIHH €:

—  MacoBi KibepaTaku;

— [MpOKEe BUKOPUCTAHHS B iH(OpMAIIfHUX BifHAX COIiaIbHIX
MEpex;

— opaHoyacHe macoBe BkuiaHHs iH(opmauii yepe3 3MI pisHux
KpaiH;

— 30UTBIICHHS POJIi PI3HUX IICHUXOJIOTIYHUX MPUHOMIB TPU TIPO-
BeIeHHs iHpopMalliiHUX BiliH.

Sxmo nopiBHATH iHPOPMAIiiHY BiliHY 31 3BUYAiHOIO, TO BOHA Ma€
TIeBHI BIAMIHHOCTI, SIKi HaBeJeHi y Tabn. 1. Po3misHeMo neTtampHO BiAMIiH-
HOCTI TpaJuiiHOi BIHHU Ta iHPOpMAIIiiTHOT BiiHH.

1. Tpagumiiina OopoThOa Mae 3HAOMHII Ta BUpPa3HUN apceHam
BIUIMBY. Yepes ioro nependavdyBaHICTh IIIKOM MOJIIUBE 3BEJICHHS y Bil-
MOBiZIb KOHKPETHHX OOOPOHHMX CHCTEM Ta MPOBEACHHS 3aXHUCHUX MOMIH.
OO0craHOBKa pOOUTHCS IHIIOK Yy pasi iHhopMariiHoi BifiHH. Y OLIBOIOCTI
BHIIA/IKIB B iH(OpMAIIiifHI{ BiifHI BiICYTHS HMOBIPHICTB IEepeI0aYnTH MIPH-
3HAUEHHs Ta IHCTPyMEHTapild MOXKIIMBOI aTaKu.

Tabmuis 1
BinMminHOCTI TpaaumiiiHoi Ta iHhQopManiiHOl BiIHHU
Tpaduyinna silina Inpopmayitina siina
1. | 3arampHOBiZOMI MeTou atakn | HemepenbadyBaHicTh METO/IB
BIUIMBY
2. | «CruxiiiHey 3aXOIUICHHS IloetamHe 3axomieHHs
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3. | OnHopa3zoBe 3axoruieHHs1 onHI- | baraTopa3oBicTh 3axoIUIeHHS Te-
€1 TepuTOopii Ta HaceJeHHs PUTOPIii Ta HACEJICHHS

4. | Ti, XTO 3axOIIOIOTh — He | 3aXOMHUK — TOH, XTO OCBOIOE Te-
OCBOIOIOTH 3aXOIUICHI 3€MJIi, | pUTOPil0, CTHpPAaHHS MeEX MK
PO3MeXyBaHHS TIOHSATH | «IPYT/BOPOT»
«IpYT/BOPOT»

5. | Bucoki Butpatu Hwusbki BuTpaTu

6. | PyitHanis exoHoMiuHoi iH]pa- | 30epexeHHs] eKOHOMIYHOI iH(pa-
CTPYKTYPH A€pIKaBH CTPYKTYPH JI€PXKaBU

7. | ArpecuBHHI BiATYK «/loOpo3nunuBuit» BIATYK Ha He-

BUJIUMY 3arpo3y
8. | TinmecHa 30post Hesuauma 30post

2. Y pa3i TpaaumiifHO1 BiifHA 3eMJISI 3aXOILTFOETHCS TIOBHICTIO, ¥ TOH
gac sK 3a IHPOpMaLiifHOI BilfHI MO>KIIMBE TIOSTAITHE 3aXOIUICHHS.

3. IMOBipHICTP HEOJTHOPA30BOTO 3aXOIUICHHS OTHHX 1 THX K€ JIIO-
nei. Y paMKax TpaAWIiiHOI BiHM (YHKIIOHYE JIOTiKa «TaK-Hi», y pasi
BifHU iH(OpMAIliiiHOT iCHye BapiaHT HEYITKOI JIOTIKH, KOJHU OI[IHKH MalOTh
BCI IIIAHCH JJABATUCS 3 KOHKPETHOIO MOXKJIHBICTIO (Ha 40% abo 60%).

4. 'V TpaauuiiiHiii BiliHI Ti, XTO 3aXOILUIIOE 3€MIIO, 1 Ti, XTO Mmicys il
OCBOIOE, BBAXKAIOTHCS PI3HUMH JIFOJIBMU Ta BUKOHYIOThH Pi3HI CYCHUIBHI PO-
ni. Y pasi inpopManiiHoi BiiHH TaKi MO3HUIT 301raloThCs.

5. B indopmariiiHiii BiiiHi BUTpaTH Ha OpraHi3aiilo Ta IPOBEICHHS
iH(pOpMaNifHIX 3aXO0/iB, CIIPIMOBAHUX HA JOCATHEHHS TEOIMOJITHYHUX ITi-
JIeH 3HaYHO MEHIIe, HK Ha BEICHHS MPSIMHUX BICHKOBUX il y TpaIuIliii-
Hill BilfHH.

6. Ilpu indopmarniifHiii BilfHI TOBHICTIO 30epiraeTbcs eKOHOMIYHA
iHppaCTPyKTypa IepKaBH, IPOTU SKOi CIpsIMOBaHa «iH(popMaIlliifHa arpe-
cishy.

Omxe, iHpopMaliiiHa BiliHa — 1€ ynpaBiiHHsA iHOpMaUiitHUMK
MOTOKaMH, CIIPSIMOBAHUMH Ha PyiHyBaHHs a0o MiZAMiHYy LIHHOCTEH, sIKi 3a-
0e3reyyoTh MPUUHATTS MOTPIOHMX pillleHb, 3ailicHIoBaHuX uepe3 3MI Ta
iHImi 3acobu mMacoBoi komyHikauii. IHdopmaliitHa 30post B iX pykax Moxe
OyTH HamnpaBlieHa Ha €HeprocucreMu abo 3aco0H 3B’s3KY, SIKi 00CIyroBy-
IOTh KiHIIEBY METY.

Jlitepatypa:
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2. ®eliky sK IHCTPYMEHT BIUIBY Ha BHOOpH: AHaniTHdHa nonoBins / Jy6os JI.B.
ta in. KwuiB, 2020. 209 c. [Enexrponnuii pecypc]. Pexum nocrymy:
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EKOJIOTTYHI ACIIEKTH ITPU HOPMYBAHHI JJU3EJIBHOI'O
HAJIMBA HA TATY HOI3/1IB

Bapu6in M.A.}, Knenbka O.B.2, IBanuenxo J.A.%, lxxyc O.B.2
YVkpaincoxuii Oepaicasnuil ynisepcumem 3aniznuunozo mpancnopmy
2IBH3 IIITY «Ilpuazo6cukuti 0eporcashuii mexHiuHutl yHieepcumeny
3/Tvsiscoruil Hayk060-00CIOHUIL iHCMUMYM CYOOBUX eKCREPMU3

3a0pyHEHHS HAaBKOJIMIIHBOTO CEPEIOBHINA HETATHBHO MTO3HAYAETh-
cs Ha 30pOB'T 1 JKUTTEISIIBHOCTI JTIOAWHH, PO3BUTKY TBAPHHHUX 1 POCIIHH-
HUX OpraHi3MiB, KIiMaTi mIaHeTd. ToMy HepIodeproBuM 3aBIaHHIM (YyH-
KLIOHYBaHHS TPaHCIOPTY NOBHUHHO CTaTH CTBOPEHHS KOHLENTY EKOJIOIid-
HOro TpaHcnopty. CxemaTH4YHe 300pa)KeHHsI 3a0pyAHIOBAaYiB Ta METOJIB
3HW)KEHHSI BIUIMBY HaBEJICHO HA PUCYHKY 1.

»{ I'pynu 3a0pyaniorounx GpakTopiB Ha TPaHCNOPTI

2 N

e

bionoziuni 3aopyoniosaui

(MiKpoOpeanizMu ma opeanizmu it nPOOYKMU iX HCUMmeOisabHocmi)

Ximiuni 3aopyonrosaui

(meepoi, pioxi, 2azonodioni Ximiuni cnoayxu)

:}
: @ Konuenr exosioriunoro
$ TPAHCHIOPTY

5.72:10* Cyp, (Guiy =0,000974G )
€vo, = ',%'

Enepeemuuni 3aopyonnwsayi
(mennosi, c6im106i, e1eKMPOMaHimmi, MeXaHiuHi KOTU6aHs, a-, f-, y-
BUNPOMIHEHHST)

Mexaniuni 3aopyonisayi

(meepoi miaa ma yacmouxu, AKI ocioaroms 6 00i ma pyumi)

3,475:10° Coo (G, ~0,000974G )
eco, = 2 ——

B3aemoBnims’
eKoJiorizaitii ra
J 3aGpynnioBadin

Tnuwi 3a6pyoniosaui

s 5 s 5,46-10° ~0,000974
(HOBOYMEOPEHI NIO2PYNU AKI MAIOMb €KON0IYHUL 6RAUE) o 386:10°Cory (Go:=0,000974G;r)

P,

Cl

€cty

Peanizanis mi; iOHATBLHHX. iOHAIBHAX
CTPYKTYPHHX T2 BHPOGHHYNX MPOCKTIB

DYHKIIOHYBAHHS CHCTEMH 3aXHCTY A0BKLLIA Ta
€KOJIOTIYHOT0 OMO0ATKYBAHHS

Po3BHTOK PyHIAMCHTAIBHHX TA
NPHKJIAHAX HAYK 3 eKoJorizauii
AHCIIOPTY

HMocTiiinuii exoorivnnii MOHITOPHIT
BIUIHBY TPAHCMOPTY HA 0TOYYl04Ye
cepe/loBHIIe

3amina obnannanus Ha 6inbm
eKoJIoriuHe

( MerToau 3HHKeHHsI BILIHBY HA 0TOYYI0Ye cepeoBuUIlle )
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Puc. 1. CxemaTnyne 300pakeHHs 3a0py/IHIOBaYiB Ta METO/IB 3HI>KCHHS
BILTHBY

SIk BUIHO 3 pUCYHKY | OZTHUM 3 METO/IB 3HM)KEHHS BIUTHBY € HAYKO-
Ba €KOJIOTi3allisl TPaHCIOPTY — IEPLIOYEPrOBUM IHCTPYMEHTOM SIKOI, pU
MiHIMaJbHUX KOIITOPHCHHUX BHUTPAaTaX, € HOPMYBAaHHS BHUTPAT IAINBHO-
SHEePreTHYHUX pecypciB Ha Tary. DisndHa CyTh HOPMYBAaHHS 3aCHOBaHA Ha
MIPOBEICHHI TATOBHX PO3PaXyHKiB 3 METOIO NOMIYKY ONTHMAIBHUX PEKUMIB
pobotu cuioBoro obyagHAaHHS MPHU MiHIMANBHIA BUTpaTi nmamiBa. Exorori-
YHI HOPMaTHBHI JOKYMEHTH Ta JIepXKaBHE OIOJAaTKyBaHHS 3a0pyIHIOIOYIX
PEYOBUH BHOCATH BEJNMKHN BIUIMB Ha peXuMu poOoTu. Tak aHami3z pobotn
JIM3eJIbHUX JBUTYHIB TemuioBo3iB mapky AT «Ykp3ami3HUISD) MOKas3aB o
HaOUIbII e)eKTHBHA poOOTa CHIOBOI YCTAaHOBKH (CIIBBIHOIICHHS BUTpA-
TH TIAJIUBA JI0 OTPUMAHOI KOPUCHOT POOOTH) 3HAXOJUTHCS B PEKMMaAX MaK-
cuManbHOro HaBaHTaxeHHs (75...100%), npu LbOMY MiHIMaJbHI BHUKHIH
okcuniB a30Ty (NOy) Takox 3HaXOASATHCS B I[bOMY Jiana3oHi. KinbkicTh 4ya-
auoro razy (CO) ta sukuaiB ByrieBoaHiB (CnHn) B pexxumax MakcuMalb-
HOTO HAaBaHTAXXCHHS Ha OJUHMIIO OTPUMAHOI IOTYXHOCTI MarOTh MiHiMa-
JBHI BENWYWHU (TIPU TEXHIYHO CIPAaBHOMY OOJIaJHAHHI TSATOBOTO PYXOMOTO
ckimany). ToMy 3amauero eKoorizalii TpaHCTIOPTY € MONIyK TaKWX iHTepBa-
JIB 4acy Ta MPOMDKKIB IUCTAHIlT HA TATOBOMY IUICUi IIPH SKUX CIIOCTEpira-
JIOCh MAaKCHMIi3alis MOTYXXKHOCTI Ta MiHIMi3amlis BUTpAT MalWBa — IO €
MEepIIOYEPTOBUM 3aBJaHHIM TATOBUX PO3paxyHKiB. OTpUMaHI peXUMH PoO-
00THU 3aKJIAJIAIOTHCSI B PEXKUMHY KapTy BEJECHHS I0i3[]a Ta € OCHOBOIO HOP-
MYBaHHsI. [CHyIOUI TiXOIH JI0 BEIMYMHU BapTOCTI BipaXxyBaHb €KOJIOT1Y-
HOTO OIOJATKYBaHHS 3aCHOBaHI Ha BUTPATI MajuBa, 00’eMy Ta yacy pobo-
TH, p&KUMY pOOOTH an3elis i Koe(illieHTIB KopesLii BiAmoBiIHOT 3a0py -
Hioto4oi pedoBuHH [3]. Ilo € Biga3epkaqeHHAM PEKUMHOI KapTH BeIECHHS
moi3/ia Ta CTBOPEHHI Ha 11 0a31 ONTUMaNbHI BEIMIWMHN MATOMUX BUTpPAT I1a-
JIMBA Ha TATY MOi31iB. BaskmBUM e1eMEeHTOM TP HOPMYBAHHI IajauBa Ui
JIM3ETBHOTO TATOBOTO PYXOMOTO CKJIaJy 3 MIKpPOIIPOIIECOPHUM YIIPaBIIiH-
HSIM NTOBHHHO CTaTH 3aCTOCYBAaHHs Ia30aHaNi3aTOPiB HE TIJIBKH B IMYHKTaX
€KOJIOTIYHOTO KOHTPOJIO, ajie i Ha MPOTs31 BChOTO JKUTTEBOTO IUKITY TEll-
JIOBO3Y, IHM3EIb-TIOI3AYy 4YM pelkoBoro aBToOycy. lle mae 3Mmory BuacHO
BCTaHOBJIIOBATH 32 BiINPAIlbOBAHUMH Ta3aMHU AM3EIIB, OIIHKY TEXHIYHOTO
CTaHy CHJIOBOTO OOJIaJHAHHS Ta KOHTPOJIIO.

BukopucTaHHSI TSACOBHX PO3paxyHKIB Ta HOPMYyBaHHs MajHBa JO-
3BOJIUTH 3HU3UTH YM BCTAHOBHUTH ONTHUMAIIbHI BEJIMYMHH CIIOKHBAHHS I1a-
JIMBA Ta BiJjpaxyBaHb Ha E€KOJIOTiYHE OMOAATKYBaHHS, pO3POOUTH pEKOMEH-
Jamii o ONTUMAaNbHIN eKCIUTyaTallii i BCTAHOBUTH TEXHIYHHH CTaH TATOBO-
ro pyxomoro cknany [1-2, 4-5].
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BUKJIMKHU JOTICTUYHINA IHOPACTPYKTYPI YKPATHU
YEPE3 3HUIIIEHHS KAXOBCBHKOI TEC

Binouepkisebkuii O.5.
Hayionanvnuii mexniunui ynigepcumem « XapkiecoKuil noaimexHiuHuil
iHCmumymy

Jlorictryna iHppacTpykTypa YKpaiHu Bilirpae BaXXJIHBY poib y (o-
PMyBaHHI Ta PO3BUTKY PHHKOBHX BiJTHOCHH, OCKUIBKH BOHA SBJISIE COOOIO
KOMILIEKC 1HPPACTPYKTYp 3aNi3HHIHOTO, aBTOMOOIIHPHOTO, BOJHOTO, aBia-
LiITHOTO 1 TPYOOIPOBIAHOTO TPAHCIOPTY; CKIAJACHKOI 1 TeJIeKOMYHiKaIliitHOT
iH}pacTpyKTypH, siKi 00CIYrOBYIOTh JIOTICTUUHY AisJIbHICTD [1]. 6 uepBHs
2023 p. pociiCbKMMH OKyTaHTaMU OyJo 3iHCHEHO >KaxXJIMBUHA TEPaKT Ha
tepuropii Ykpainu — 3HumeHHs Kaxoscbkoi rigpoenextpocrtanmii (I'EC).
Ockinpku migpuB 1aMOu KaTacTpo(iyHO BIUIMHE HA Pi3HI cepH AisITBHOCTI
HaceJleHHS YKpaiHu, 30KpeMa i Ha eKOHOMIi4YHYy, TO PO3IJITHEMO, SIKi BH-
KJIMKHM TOCTAaHYTh I€pej JOTICTHYHOIO 1H(PPACTPYKTYporo YKpaiHu yepe3
3aumeHHs Kaxoscbkoi I'EC.
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JHinpo 3 npagaBHiX yaciB OyB TOJIOBHOIO BOJHOIO apTepiero Ykpai-
HH, BIANOBIZHO W PO3BUBABCS PIYKOBUI TPAHCHOPT, NepeBaraMu sKOTro €
JICIICBU3HA Ta MOXIIMBICTh TIEPEBE3CHHS BEMMKUX HapTiil mpoaykiii [2].
OnnouacHo, KaxoBcrka ['EC 3a0e3neuyBana HaBiramito Ha J{Hinpi Big Ho-
Boi KaxoBku no 3anopixoks. I1lnro3 Kaxoscekoi EC OyB enemenToMm Kac-
Kaxy TIAPOTEXHIYHHMX CIopyn Ha JIHINpi, 3aBASKH SKUM CYIHOIUIABCTBO
OyJI0 MOXXJIMBE Ha BCIH MPOTSIKHOCTI YKPaiHCHKOTO Bizpi3ky piku. [Ipudo-
My, ocKiTbkn KaxoBChKkrii 1uTi03 OyB HaimiBAeHHIUM Ha J[Hinpi, To, de-
pe3 KIiMaTUYHI YMOBH, BiH MpAIOBaB HAWIOBIIE cepen iHMMX. Bimmosia-
HO, 1 KUTBKICTh NUTIO3yBaHb TYT Oysa Haioiumbmoro. Lle ctocyBanocs, roio-
BHHM YMHOM, 3€PHOBHX BaHT&XIB Ta MPOIYKIII TipHAYO-METATyprifHOTO
KoMIutekcy. Taki BaHTaxi HIUIM HA €KCHOPT, & 3HAYUTh MTPOXOJMIN LITI03
KaxoBcbkoi 'EC Ha nuisixy 1o MOpChKHX IOpPTiB. 30kpema, y 2021 poi
NepeBe3eHHs 3€PHOBUX MO T'OJIOBHINM YKpaiHCBKiH pidmi ckiano 3,61 miH
TOHH, METAJIONPOIYKLii — 1,2 MIH TOHH. Y IJIOMY, OTEHIia]l IEPEBE3CHb
no JIHinpy B mepcnekTuBi oriHoBascs B 30 M ToHH Ha pik [3]. Tomy Ha-
CHIZKK T Maii0yTHHOTO BiTHOBJIEHHS CyIHOIUIABCTBA BHACHIJOK POCIiiCh-
koro TepakTy Ha KaxoBcekiii EC OynyTh katacTpoidHUMH — 30KpeMa,
Hwk4de JlHinporecy JlHimpo Ha TpuBaiuii 9ac He OyAe CyAHOIUIABHHM,
OCKIJIbKH, Yepe3 3MiHy PiBHS BOJH, OTOJIATHCS MOPOTH, 1 Oap i HE 3MOXKYTh
npoxoauTH Buie KaxoBku, MOKKM He BimHOBHTHCS podota 'EC. Ha moxa-
TOK, ITOKH HE3pO3yMiJIo, 4n Oy/e CyAHOIUIABHOIO AisHKA MK KaxoBchbkuM
LIJTFO30M Ta 3amopi3bKUM — MOTPIOHO 3aHOBO NMPOMIPIOBATH TTIMOMHU MICIS
ocTaToyHoro cnanay Boau y KaxoBcbkomy BojocxoBuili. Takoxk Hepenko-
JIOI0 JUTS CYZIHOILIaBCTBA Oy/ie TOTPAILISIHHS Yy BO/Y 3Ha4HOI KiJIbKOCTI Mac-
THUIIA, HEPO3ipBaHHUX MiH Ta Goempumacis, a Takox cmitts [4]. [Toctpaxnae i
CKJIaJIChKa IHPPACTPYKTypa, amke Ha JIHimpi OyayTh MiATOMICHI €1eBaTOpH
Ta MOPTOBI TEPMiHAJM, 30KpeMa OIMHUBCS IIiJl BOJOIO MEPEeBaHTaXyBaJb-
Hull TepmiHan kommadii «HiGynon» (¢imis Koszampka), 00’em 30epiraHHs
3epHa Ha s;koMy cTaHoBUB 76 000 TOHH. 3BiCHO, CKOPOTHUTHCS  00CsAT ITe-
peBE3eHHS MPOMYKIIii, a/ke, 3a OIiHKaMH MIiHAOBKIUUIA, 3HIDKCHHS PiBHS
Boan y KaxoBCchkOMY BOZOCXOBHIII Ha 1,5 m npusBeane a0 Brpatu 14 %
€KCIIOPTHOTO TOTEHIlialy YKpPalHCHKOI MIIEHUIN Yepe3 MpoOieMH 3i 3po-
mieHHsAM 3amnopi3ekoi, JHinmporneTpoBchkoi, XepcoHChKOI o0nacTel, Ha 0
BJKE BipearyBaiu riodajapHI pUHKH — [iHA Ha MIISHHUIo 3pocia Ha 3 %. Y
iJIOMYy, 3aTOIIeHHs OibII Hixk 70 THC. ra TUIAHTAI# Ta MMOJIiB MPU3BEE 10
BTPAaTH BCHOTO I[LOTOPIYHOI'O YPOXKAI0 — THCAYI TOHH OBOYIB, (PYKTIB Ta
ATix, a TakoXx 3epHOBHX Ta oniHuX. [ligpuB KaxoBcekoi 'EC Takox mpus-
BeJle J0 MOJAIBIION0 CKOPOYECHHS MPOMHUCIOBOTO BUPOOHHUITBA B YKpaiHi,
aypke 0e3 JOCTaTHBOI KITBKOCTI BOJIM JIOBEAETHCS 3YIMUHUTH POOOTY BEIH-
KUX MiANPHEMCTB MeTalypriiHoi ramys3i y Mapranui, Hikomodi, TTokposi.
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30kpema, HaWOIIBIIMK MeTanypriiiHuii koMOiHaT KpaiHu «ApceropMiTTan
Kpusnii Pir» uepe3 kinbka roJiuH micist Tpareaii NpU3ymUHUB BUPOOHUIITBO
CTaJl Ta MPOKATy, a TAaKOK MOCTaBUB Ha Iay3y HU3KY IPOLECIB MeTaiyp-
riHOTO BHPOOHMIITBA, 1100 3MEHIIMTH CHOXXHBaHHS Boau. OTXKe, BEIHKI
MIPOMUCIIOBI TraHTH YKpaiHu, SKi JO BTOPTHEHHS 3a0e3MedyBaiy CyTTEBUI
00’€M eKCIOpTY, TeHep MaloTh HE TUTLKH TyMaTH, SIKUM YHHOM EKCIIOPTY-
BaTH CBOIO MPOAYKIIO, aje W MIyKaTH albTepHATHBHI JDKepena Boad. Ta-
kuM guHOM, 3HHIIeHHS KaxoBcbkoi 'EC mpusBene n0 pyHHYBaHHS PidKo-
BOI JIOTICTHKH, sIKa JlaBajia XHUTTS MiANPUEMCTBAM, POOOUi MicIsl MiCIIEBUM
MEIIKaHIIM, 3MOTY KpaiHi Ta BUPOOHHMKAM IMOPIYHO IMepeMinryBaTa a0 60
MJTH T BaHTaXiB 32 COOIBapTICTIO yTPHUIi MEHIIIOIO 3a MEPEBE3CHHS aBTOMO-
OUTbHUM TpaHcopToM [5].

TexHoreHHa karacTpoda TakoX HEraTUBHO BIUIMHE Ha iH(PPaCTpyK-
Typy 3aJi3HHYHOTO Ta aBTOMOOLIHHOTO TPAHCIIOPTY, aJXKe Yepe3 3amopizb-
Ky Ta XepcoHChKy 00yacTi MpoXoJsaTh KOIii, M0 Hanexarb 1o IlpuaHin-
poBcbkoi Ta Opmechkoi 3ami3HuIb. KpiM TOTO, TepuTOpisiMUA 3armopi3bKoi Ta
XepcoHChbKOT 00J1acTi MPOXOJATh Taki cTpareriyni aBroTpacu: M14, E58
(Omeca — Memnitonons — HoBoa3zoscbk), M18, E105 (Xapkie — Cimdepo-
moss — Cesacronons), HO8 (Bopucmine — Kpemenuyk — J{ainpo — 3amopi-
oK — Mapiynons). O0’€KTH 3aJIi3HUYHOI Ta aBTOMOOLIBHOI iH(pacTpyk-
TypH, 30KpeMa eNeKTPUYHI MiACTaHii [6], MOXyTh OyTH 3HECTpYMIICHI,
amke mamba Kaxoscekoi ['EC minTpumyBana piBerp Boau B KaxoBchkoMmy
BOJIOCXOBHIII 1 TaM CaMHM JoIomaraja 3a0e3ledyBaTd HallOBHIOBaHICTh
CTaBKiB-0XO0JIOJDKYBa4iB 3aropizbkoi aTOMHOI eJIeKTPOCTaHIii, 1mo 3a0e3-
NeYyITh OXOJIO/KeHHs peakTopiB. Uepes minipBaHy namOy B AESKUX Mic-
X 3QJII3HUIB POCIMAIOTE T TUISHKH 13 3ai3HHYHHM TOJIOTHOM, PYii-
HYIOTbCSI MOCTH Ta IOUIKO/KYIOThCS aBTonuIixu. Lle crBoproe 3arposy
Oe3reni JOPOXKHbOTO PYXY, OCKUIBKM IPU3BOAMTH JI0 TPUBAIUX NepepB abo
00Me)KeHHS MBUAKOCTI PYXY.

TakuMm YHHOM, y CTATTi JOCIHIIPKEHO BUKIHKH JOTiCTHYHOI iH(Dpa-
cTpykrypu Ykpainu uepe3 3nuiieHHs KaxoBcbkoi 'EC. PosrnsinyTo Hac-
TMAKY 1€l KatacTpodu it 00’ €KTiB iHYPACTPYKTYPH PIIKOBOTO, 3alli3HU-
YHOTO, aBTOMOOUTFHOTO TPAHCIIOPTY, a TAKOXK CKIIAJCHKOT iIHPPaCTPYKTYpH.
Ha moto aymKy, U IOJJOTaHHS HETAaTHBHUX HACHIJIKIB TEPAKTY IIOJO JOTi-
cTH4IHOi iHGPACTPyKTypH YKpaiHH HEOoOXimHO, HacaMmIiepel, BiTHOBICHHS
CYyBEpEHITETy YKpaiHU HaJ I€I0 TEPUTOPI€r0, MPHUITUMHEHHST OO0HOBHX Iii,
MDKHApOHA JTOTIOMOTa.
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PO3BUTOK TPAHCIIOPTHHUX ITEPEBE3EHDb B
PEI'MTOHAJIBHOMY ACIIEKTI

Boiiko C.M., KotoB O.b., O6ixin .M.
Hayionanvuuii ynigeepcumem «3anopizvra nonimexuixa»

Ha cporoaHimHii JeHs OYEBUAHUMH MMOCTAIOTH TII00ai3amiidi TeH-

neHnii sk B YkpaiHi Tak iy cBiti. Takuil miaxix HampaBIeHUH HA MOCHIICH-
HS ypOaHizaliii Ta po3BUTKY arjioMepariii. ToMy akTyalbHUMH 3aJIHIIAI0Th-
Cs MUTaHHS PO3BUTKY TPAHCIIOPTHOI rally3i YKpaiHH B pPeTiOHaIBHOMY ac-
mekri [1].

B Vkpaini Bxke MaioTh Micue chopMoBaHi 3a 6arato pokis ariiome-

parttii, o MO€AHAaHI €KOHOMIYHO, MPOMHCIOBO, KYJbTYpPHO Ta COIabHO.
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Mix THM, IX TpaHCIIOPTHA iHPPACTPYKTYpa MOKH L0 3TUINAETHCS Ha PiBHI
MUHYJIOTO CTOJNITTS, & OTXKE MOPAJbHO Ta (i3uyHo 3actapina [1].

Takuii craH cripaB CIIOHyKae 70 BiZHOBJEHHs, MOJEpHi3alii Ta Ho-
OynoBH HOBHX 00’€KTiB IH(PACTPYKTYpHOI MepeXi TPaHCHOPTHOI raiy3i y
TOMY YHMCIIi Ha perioHaibHOMY piBHI. Clijl 3a3HaYMTH, IO JUISl BU3HAYCHHS
e(EeKTUBHHUX Ta ONTUMAIFHUX IPOEKTHUX PIMIeHB IMI0J0 po30yA0BH TpaHC-
MTOPTHHUX IIepeBe3eHb B PETIOHANBHOMY aCIeKTi, HEOOXITHO MIPOBECTH peTe-
JTHHUN aHaJi3 ICHYIOUNX MAaca)XHpO- Ta TOBAPOIOTOKIB 3Ba)KAl0UX Ha TepC-
MEKTUBHI HAMIPSIMKH PO3BUTKY €KOHOMIKH Ta IPOMHUCIOBOCTI KOKHOTO pe-
TiOHY OKpeMo.

Takox ciil BpaxOBYBaTH COILIaNbHO-KYJIbTYPHUH acCIEeKT KOHKPET-
HOTO perioHy. B 1IbOMy KOHTEKCTI akTyaJbHUMH OYAyTh MOIYJISIPHI MiCIs
BIZIMOYMHKY, 00’ €KTH HAI[lOHAJIBLHOTO KyJIbTYPHOTO HaJ0aHHs, aM’THI Mi-
CIIsI, PeJiriiiHi Ta aMiHICTpaTUBHI OyAiBi Ta iHIIE.

BesymoBHO, B acnekTi ekosorizauii ramy3eid cBiTOBOI €KOHOMIKH,
NPU BIIPOBADKEHHI OyIb-SIKMX 3aXOJiB WIOJ0 pO30YIOBH TPAHCHOPTHHX
MepeBe3eHb B PETIOHATIBHOMY aCIEKTi CIIiJl BpaXOBYBaTH CKOJIOTIYHE HaBa-
HTa)KEHHs BiNMOBITHUX BUAIB TPAHCHOPTY Ta HOro iHPPACTPYKTYpH Ha
€KOJIOTiI0 perioHy [2].

Tox, aHaNi3yrOYd CTATUCTHYHI JaHI MIOJ0 PO3IOALTY IMEepPEeBE3CHb
BaHTaXIB, CIIJ BIIMITHTH IO HAWOLTBIIOI MOMYJISAPHOCTI Ma€ aBTOMOOLIb-
HUH TPAHCIIOPT Ta 3aliMae Maike TPpH YBEPTI BCHOTO PUHKY BaHTAKHHX IIe-
peBe3eHb. [Ipyre Micie cepes BUAIB TPAHCIIOPTY IPH BaHTAXKHUX IepeBe-
3CHHSX MMOCIIA€ 3aII3HUYHUN TPAHCIOPT. [HIII BUIU TPAHCIIOPTHY CyMapHO
CKJIaIal0Th OJIM3bKO OJIHOTO BiJICOTKA y CTPYKTYpi PO3MOJLTY BaHTa)KHHX
nepesesens [3].

3 MOMIX 1HINOrO, CIIijJ 3a3HAYUTH 1 TOH (akT, IO JIEPOM 3 TTOMIXK
IHIIMX BUJIB TPaHCIIOPTY B MACaKHUPCHKUX IEPEBE3CHHSIX MIKMICHKHX,
MIPUMICBKUX Ta BHYTPIIIHBOMICBKMX CHOJyYCHHSX TaKOX 3aliiMae aBTOMO-
OUTBHMIA TPaHCIIOPT, a camMe aBTOOycH. Jlpyre wmicie 3aiiMae 3aimi3HUYHUI
TPAHCIIOPT B TACAKHMPCHKHUX IEPEBE3CHHSIX MDKMICBKHX Ta HIPHMICBKUX
CHOJy4eHHSIX. A OCh Y BHYTPIIIHBOMICHKOMY CIIOJIy4EHHI JpyTre Micle 3a
MIOIYJIIPHICTIO 3aHIMarOTh TPOJICHOYCHUH, METPOTONITEHIBCHKUI Ta Tpam-
BaliHU{ BUIY TPAHCIOPTY.

Takuii po3momin mepeBe3eHb BAHTAXIB Ta MACAXHPIB 3a BUAAMHU
TPAHCIOPTY TOKAa3y€e MEBHUH MPIOPUTET IIOJ0 BUKOPHCTAaHHS aBTOMOOLTB-
HOTO BHy TPAHCHOPTY 3a BCiMa BHAAMHU CHOJYyYeHHS. MiX TuM, CIifg 3a-
YBa)XHUTH, IO aBTOMOOITBHHN BHA TPAHCHOPTY HAa CHOTOJHIIIHINA JEHH B
VYkpaiHi Ta CBIiTi He € B3ipueM e(eKTUBHOTO Ta eKOHOMIYHOTO BUKOPUCTAH-
HSl €HEePreTHYHUX PECypciB, Mae BaroMy 4YacTKy €KOJIOTIYHOrO HaBaHTa-
KEHHsI 3 IOMDK 1HIIMX BUJIIB TPAHCIOPTY Ta HE 3aBXIH € 00’€KTUBHO OII-
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TUMaJbHUM BapiaHTOM BaHTAXXHUX Ta MACAKUPCHKUX NEPEBE3CHb 32 KPUTE-
pisiMM Ha#iHHOCTI, EKOHOMIYHOCTI 1 Yacy JOCTaBKH.

Takum 4mMHOM, 3Ba)KalO4M Ha Te, IO TPAHCIOPTHA raiy3b SK OyJb-
SIKOTO PerioHy, KpaiHW Tak 1 Ha CBITOBOMY PiBHI CTAHOBUTH BayKJIMBY CKJIa-
JIOBY €KOHOMIKH, 3aJlyya€ 10 poOOTH BEJMKY KUIBKICTh (haxiBIIB Ta BILIH-
Ba€ Ha TEMIIH PO3BUTKY IHIIHNX Traily3edl eKOHOMIKH HEOOXiTHO peTerpHO
BHUBYATH MMUTAHHS PO3BUTKY Ili€l ramy3i Ha BCiX piBHAX (PYHKIIIOHYBaHHS Ta
MIOCTIHO CIPSAMOBYBATH i PO3BHUTOK 32 BEKTOPAMHM, IO IOCTIHHO 3MiHIO-
IOTHCS 3 TUIMHOM 4acy. TaKoX CIiJ] BIAMITUTH TPaHCIOPTHY Tary3b Ha peri-
OHAJBHOMY piBHI — SIK OCHOBY IUII OOYZOBH PO3BHHEHOI Ta €(QEKTHBHOI
TPAHCIOPTHO] rary3i KpaiHu.
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HOBYAOBA IHTEJEKTYAJIbBHUX EJIEKTPUYHUX MEPEX 3
BUKOPUCTAHHAM MOXKJIUBOCTEM MIKPOITPOIIECOPHUX
IPUCTPOIB «P3A CUCTEM3»

Boasincbkuii B.M., I'nymenko O.A.
Hayionanvuuii ynieepcumem 6o0Ho2o 2ocnodapcmea ma
npUPOOOKOPUCIIYBAHHS

«Po3ymHI eJeKkTpu4Hi Mepexi» abo «IHTENeKTyallbHI eJeKTpHYHI
Mepexi». [1ig IuMy MOHATTAMH 3a3BHYAl pPO3yMIIOTH €IEKTPUYHI MEpexi
nepenadi eIeKTpOeHeprii Ta eIeKTPONOCTaYaHHs CIOKMBAviB 3 TOKpaIle-
HOIO K€POBaHICTIO, BUCOKMM PiBHEM aBTOMATH3alii Ta aJalTHBHICTIO aJlro-
PHUTMIB YIPaBIiHHA O 3MiH PEXUMIB 1 CTPYKTypH Mepexi. OmxHiero 3 He0O-
X1THUX YMOB JIOCSITHEHHS 3a3HaY€HHX BJIACTHUBOCTEH € 3[aTHICTH aBTOMa-
TUYHHUX NPUCTPOIB, SIKi YIPABISIOTh PEXKUMAMHU MEpeKi y KOHKPETHIH TOY-
11i, OTpUMYBaTH iH(OpPMaLio PO MOTOYHI 3MIHH CTPYKTYpH Mepexi Ta Ia-
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paMeTpH PeKXMMIB y IiH Ta IHIIMX TOYKaX Mepexi. ¥ KOHTEKCTI pO3risimy
LLOTO IUTaHHS NPUCTPOT YIPABISHHS — L€ MIKPOIIPOLIECOPHI MPUCTPOT pe-
neiiHoro 3axucty Ta asromatuku (P3A) [1].

Opranizanis ynpapiiHHa 00'eKTaMU Mepexi.

[Tix wac opranizauii ynpaBiiHHS LEHTPaTi30BaHUMH 00'€KTaMH Me-
pexi, Takumu, sk mifgctanmii Ta PII, mepemada indopmanii Bix mpucTpoiB
P3A iHmmx npuenHaHB I peaji3allii JOCKOHATIIINX alTOPUTMIB YIpaB-
JHHS HA JAaHOMY TPUETHAHHI € 3BHYAHUM PIIICHHSM, SKE ITUPOKO BUKO-
PHUCTOBY€ThCS 1 HE BHUKJIMKA€ 3HAYHUX MPoOJIEM 3 BIpoBaKeHHA. Tpamgu-
LiffHO IIe Mae MicIe Tig gac pearizamii Takux QYHKIIH, SK JIOTIYHAN 3aXHUCT
mnH, ITIPBB, ABP, Ta 31iiCHIOETECSA 32 JOIOMOIOI0 3BHYAMHUX BHXITHUX
pelie i AMCKPETHUX BXOJiB MpucTpoiB P3A [2].

HoBi MOMIJIMBOCTI MOKpAIIUTH KEPOBAHICTh ENEKTPHYHHX MEPEK
BUHHKJIH 3 TIOSIBOIO B MIKPOTIPOLIECOPHUX MPHUCTPOsiX P3A iHTepdelici ais
oOmiHy iH(opMalLi€ro 3 BEpXHIM PIBHEM JUCIETYEPCHKOTO YIPaBIiHHI. Y
0araThbOX BUIIaJKax L€ MOBHICTIO 3aMIHWIO KJIACHYHY TelleMeXaHiKy, Ha-
Jat04u 1 HOBI (DYHKIIT — MOXIIMBICTh Nepesadi )XypHaTiB MOJINH Ta OCIH-
sorpaM. 3B’A30K 3 PUCTPOsIMHU P3A 31iliCHIOETECS A1 Oe3nmepepBHOTO 00-
MiHy, BifoOpaskeHHs iH(pOpMaIii Ta yIpaBIiHHSI MEPSKEBUME 00'€KTaMU B
pearsHOMY Yaci 3 BUKOPUCTaHHSIM MHEMOCXEM. 3a3HaueHi OIIIil BKe peari-
30BaHi B mpuctposx pospodieHnx TOB «P3A CUCTEM3». Bonu mo3Bo-
JSIFOTH 3HAYHO MiJBUIIUTH KEPOBAHICTH Ta 1HTEICKTYalbHICTh €IEKTPOME-
PEeX, & TAKOK KOMIUICKCHO IiIIATH 1O BUPINICHHS MUTaHb il aBTOMATU3aII1
Ta IHTeNeKTyai3alii.

IlepeBarn BUKOPUCTAaHHS KOMIUIEKCHUX pillieHb.

VY pe3yabTaTi po3risAy eIeKTPHYHOI MEepexki K 00'ekTa yrpaBIiHHS
B LIIJIOMY i3 3aCTOCYBaHHSM MIKPOIPOLECOPHUX MPHUCTPOIB Ta MPOTrPaMHUX
npoxnykriB TOB «P3A CUCTEM3», kpiM BHpillIeHHSI B ITOBHOMY 00Cs3i
TPamUIiHHUX 3aBOaHb P3A 1 pO3MOIITPYAX MEpek, MOXKHA IOCSATHYTH
JOJJATKOBUX PE3YJbTaTiB, AKi HaBeICHI HIDKYC.

1. Tememexanizarist B 00csI3i: TeleCUTHATI3AMISA, TeICYIPaBIIiH-
HS, TEJIEBUMIPIOBAHHS, Ilepeiada )KypHAJIIB IO Ta OCIHIOrpaM, YHTaHHS
Ta 3MiHa yCTaBOK MPUCTPOiB P3A.

2. Tememexanizaliss MOXe BUKOHYBaTHCS O€3 JHCIETYCPCHKUX
IIWTIB Ta MyJbTIB, a 3 KOMITIOTEPHHX aBTOMATH30BaHMX POOOYMX MiCIh
(APM) omepatopiB 3 mominoM iXHiX (QyHKIIOHAIEHHX 0OOB'I3KIB i ctep
noctyny (¢axiBenb ciayx6u P3A, nucneTdep) Ta 3 BUKOPUCTAHHSM aKTHB-
HUX MHEMOCXEM KEPOBaHHX MEPEXK.

3. 3 METO MiABUIICHHS €(PEeKTUBHOCTI €KCILTyaTallii CTBOPIO-
IOTHCS] KOMIT'TOTepHi 0a3u TaHUX:

* CXEeM MepexX i3 mapaMeTpaMu IXHiX PeKHMIB;
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* cxeM P3A i3 3a3HaueHHsAM NapaMeTpPyBaHHS MIKPONPOLECOPHUX
IIPUCTPOIB;

* ycTaBok P3A;

* KYpHAJIiB IOJIi} Ta OCLMIIOrPaM aBapiiiHUX PeXUMiB.

Ocuuiorpamu 30epiraroTecst y popmari, IKMid MOXKHA BiJTBOPUTH Ha
IUPPOBUX BUMPOOYBATFHUX yCTAHOBKAX JJIS BiAHOBICHHS KapTHHH aBa-
PpilfHOTO pEXUMY TIi [T Yac aHami3y curyarii [3].

4, MikponpornecopHi IpUCTPoi MArOTh KiJIbKa TPYII YCTAaBOK, SKi
MOXXYTb AUCTAHIIHHO MEPEMHUKATHCS AJIS PI3HUX PSKUMIB poOOTH.
5. MOo>KITHBICTh Ha BEpXHBOMY DPiBHI ITOCTIHHO OTPUMYBAaTH iH-

(dopmariiro mpo cTaH Mepexi Ta mapaMeTpH ii PeKUMIB y BCiX TOUYKax, 1€
BCTaHOBJICHI MIKPOIPOIIECOPHi MPUCTPOi P3A.

6. PesepBHi kaHanu nepenayi qanux [4].

IlepeBarn Bukopucranns cranaapty IEC 61850.

CyuacHi iH(opMaIliiiHi TEXHOJOTIi MPONOHYIOTh HOBI MOXIHUBOCTI
JUISL THTENEKTyali3alil eJIEKTPUYHUX MEpeX Ha Pi3HUX piBHAX. HaiiOinbi
MEPCIIEKTUBHAM € BUKOPHUCTAHHs MPUCTPOiB P3A, sKi NiATPUMYIOTH CTaH-
napt IEC 61850, skuit mepenbavae MOXKIHMBICTh OpraHizallii 3B s3KiB MPH-
CTpOiB HE JHIIE 3 BEPXHIM PIiBHEM, a i Oe3MocepeHbO OMH 3 OJHUM 4epe3
IIMHY TpOLECy, a TaKo)XK BUKOPHCTaHHS JUIA OpraHisamii 3B'A3Ky Mepexi
Ethernet 3 onTHYHUMHM TTOpTAMU Ta BUCOKOIO mBHAKOI€0. L1i XapakTepuc-
THUKH TPUCTPOIB POOIATH MPOIEC YIPABISHHS CPEKTUBHILIIMM 1 JO3BOIS-
I0Th peatizyBaTH OUIBII JOCKOHAMI anroputmu P3A.

YMoBH ycnimHol peastizanii NpoekTy iHTeJeKTyaJIbHOI Mepexi.

[Nepen BIpoBaPKEHHSIM NPOEKTY IHTEIEKTYaIbHOI MEPEXi CIIiJ| Bpa-
XOBYBAaTH TaKi BOXKJIMBI MOMEHTH, SIK:

1. JInst gOCSTHEHHS MaKCUMabHOT e()eKTHUBHOCTI CUIIOBY MEPEKY
nepenayi eleKTpoeHeprii HeoOXiIHO JOMOBHUTH iH(pOpMaLiiiHOIO Mepe-
JKEFo, sIKa B MEKaX TOIOJIOTII Ta opraHi3allil HaOJMKA€EThCS O BIACHE CH-
JIOBOT MEPEKI.

2.  BuKopuCTaHHS ONTOBOJOKOHHHX KaHAIIiB 3B’ 3KY.

3. Bignosigaicts BuMoram ctargapty IEC 61850.

4.  Po3poOka KOMIUIEKCHOTO TIPOCKTY aBTOMATH3AII] BCi€T MepesxKi.

5.  Po3pobnsarodn mpoeKT iHTENEKTyalbHOI MEpEkKi, 3HAUHY YyBary
HEOOXiTHO HPUAUTUTH IPOTPaAMyBaHHIO HAWBUIOTO PiBHS, HAIIOBHEHHIO
HeoOXigHMX 0a3 JaHWX Ta Po3poOIi cepBiciB, CIPAMOBAHNX Ha ITiIBUIICHHS
SIKOCTI Ta aBTOMATH3allii IPOIIECiB i Yac eKCIuTyaTarii Mepexi.

[ToBHMIA Tepesnik 3aBJaHb Ta MOXKIHMBOCTEH 1HTEIEKTyalbHOI Me-
peXi 3HAYHOIO MIpOIO 3alIe)KHUTh BiJl CTPYKTYpH MEpexi, sSIKy aBTOMAaTH3Y-
0T, ii peKUMIB Ta O0JIaTHAHHS.
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OCOBJINBOCTI MIZKHAPOJHOT O YIIPABJIIHHS
CTPATEITYHOIO IHOPACTPYKTYPOIO B YKPATHI YEPE3
MEXAHI3M JEPKABHO-IIPUBATHOI'O TAPTHEPCTBA

TIalinyubkuii A.IL, Jemkis FO.M.
Lleporcasnuii mop2oeenbHO-eKOHOMIYHULL YHIGepcumem

3a eKCIepTHUMH OLIIHKaMH, 4Yepe3 HeJo]iHaHCYBaHHS PiBEHb 3HOCY iH-
¢pacTpykrypu B YkpaiHi cknaza noHan 70% y 2021 pori, 30kpema: nop-
toBOi — 70%, XKKI[' — 75%, aBTomopoxuboi — 80%, 3ami3HUYHOT — MOHAJ
90%. 3a ominkoro Infralnvest, mist i OHOBJICHHS HEOOXITHO MOPOKY 3.iiC-
HIOBATH KalliTaubHi iHBecTHiii Ha piBHi 5% BBII [1]. Ane 3a 2010-2021
pPp., B CEpeIHLOMY 32 PiK, piBEHb IHBECTHIIIN CKiIaB Bchoro 2,2% BBIIL. Sk
pe3yibrar, HeAo(piHAHCYBaHHS TUIBKH 3a Iiei mepioj ckiano monan $40
MIIPJI.

Taka curyarisi 3yMOBJIeHa HU3bKHM PIBHEM 3alydeHHS IPHUBATHOTO
Kamitany B iH(pacTpykTypy, ocobmiBo B TpaHcnoptT Ta JKKI'. Uepes e B
HUX HaWTIpIIA{ piBeHb OHOBJICHHS OCHOBHHUX (DOHIIB cepell KIIFOYOBUX Ce-
KTOpiB eKOHOMIKH. B iHpacTpykTypi ocHOBHI Goran y 2018 p. oHOBHIHCH
Tibky Ha 8-10%, B iHImMX ramy3sx — Ha 18-100%. Skmio 3aragom B YkpaiHi Ha
kinenp 2018 p. Bapricth (oHIB 3pocna Ha 5,7%, B Toprisii — Ha 13%, B cinb-
ChKOMY TocniofapcTBi i OymaiBauITBI Ha 16-18%, TO B TpaHCTIOPTI — HaBMAKH
3HHU3MIIACH [2].

T'ooBHa NpHYMHA — Jy’Ke HU3bKA YacTKa IIPUBATHOTO KarliTaly B TPaH-
cniopti 1 XXKI'. 3okpema, HemodiHaHCYBaHHS TPAHCIIOPTHOI 1HOPACTPYKTYpPH
TIPHU3BENIO JI0 “TaJIbMyBaHHSA pocTy Beiel ekoHoMikH. [Ipu 3pocTaHHi CUTbChKO-
ro rocriogapctea Ha 7,8%, OyniBauITBa — Ha 7,2%, Toprieii Ha 3,7%, €KOHO-
Mika 3arajioM 3pocia jmie Ha 3,3%, TpancropT — Tinbku Ha 1,1% [2]. To6-
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TO, 3pOCTaHHS CKOHOMIKH “‘BIIEPJIOCH” B 3HOIICHY Ta HeeeKTUBHY iH(pa-
CTpyKTYpy. ToMy, uepe3 HeJOCTaTHICTh AepkaBHUX KowTiB (y 2021 p. 6mm-
3pKk0 40% BHIATKIB OIOKETY CHPSIMOBAHO Ha OIIaTy OOpriB Ta ix oOciy-
TOBYBaHHsI) BKpail HEOOXIIHUM ISl OHOBJICHHS 1HPPacTPyKTypHu B YKpaiHu
€ TIPUCKOPEHHS 3aJTy4eHHs IPUBATHOTO KaIiTaity.

V cBiti B iHpPACTPYKTypy BKIaJaeThCs, B cepenHbomy, 3,5% BBIL, B
Cximniit €Bpori — 4,1%, B THmii — 5%, B Kurai — 8,6%. Ane i 1ip0ro He 1ocrat-
Hpo. 3a oninkoro McKinsey Global Institute (MGI) cBit 3aranom Mae 301IBIIATH
imBectrii Ha 0,3% no BBIL, Kuraii — ra 0,4%. Cximaa €Bpoma — sa 0,5% BBII.
3a omiakoro CitoBoro 6anky 3a 2017-2040 pp. momgatkoBa moTpeda B TaKUX iH-
Bectuiisx (okpim riany B $97 tpnn.) cknane $18 Tpin. Skiio nporo He 3poou-
TH, CBITOBa eKOHOMiKa (Temnu pocty BBII) noune ransmyBatu [3].

BonHOYac cBITOBOIO TEHJCHLIIEIO € CKOPOUYCHHS JIEp)KBUTpAT HA iH-
(bpacTpyKTypy, OCKUTBKH MPIOPUTET HAJA€ThCS BUKOHAHHIO COLIAIbHUX 30-
00B’si3aHb ypsdiB. TOMy €IMHMM HIISIXOM 3pOCTaHHs (DiHAHCYBaHHA € 3a-
JIy4eHHsI TPUBATHOTO Kamitany y GopMi Jep>KaBHO-IPUBATHOTO MapTHEPCT-
Ba (JIIIT). Excneptu BBaalOTh, IO NPH MPaBWIBHOMY CTPYKTYpYBaHHi
AIIII-yrox 3 mpWBaTHAM iHBECTOPOM, BOHH MOXYTh OUIBIN THYYKHMH HIX
npuBatu3aris. [Ipy oMy aKTHB JIMIIAETHCS y JIEPKaBH 1 BiH Kpallle 3axHIle-
HUIA, HDK B OpSH]II, [Ic Y iHBeCTOpa HeMae MOTHBAILIT 10 10T0 OHOBIICHHSL.

Buxonasunit komiter G20 3BepTae yBary ypsiB, IO MOTPIOHO aK-
TUBHIIIIE 3aJTy4aTH MIPUBATHUH KaIliTal B iHQpacTpyKTypy. Y CBITI mig yu-
PaBIiHHAM iHCTHUTYHIIHUX IHBECTODIB 3HAXOIUThCS akTHBIB Ha $80 TpiH.,
aJle TOKM LI0 Majlo BKIajieHO B iHdpacTpykrypy. Tak, Tomn-75 iHBecToOpiB,
Kl ynpaBastiote $17 TpiiH., TieKH 5% KOIITIB BKIanu B iHGpacTpykTypy. |
Lie TIPH TOMY, 1110 CepeHs JOXiIHicTh iHppacTpykTypHHX (oHaiB 3a 2010-
2020 pp. cknama 10% piunux. G20 3a3Hayae, mo 90% iHBECTOPIB rOTOBI
BKJIaaTH B IHQPACTPYKTypy 3 MeTor auBepcudikaiii pu3ukiB. Aje ais
FOTO HEOOXiTHO MOKPAIIATH MeXaHi3MHU (piHAHCYBaHHS Ta PO3BUBATH iH-
BecTHiiHO puBadmuBy AIII-momiTuky.

Hepmi AMNII-npoexktn BUHUKIM y K0OYBHIH ramy3i B Icmanii (1256
p.)- 3 PO3BHTKOM PHHKOBOi €KOHOMIKH 1 mpuBaTHOi BiracHOCTI (okyc JIIIT
3MICTHBCS 3 HOOYBHOI ramy3i B iHPpPacTpyKTypy, Ie AepiKaBa IPOJOBKYE
MOHOIIOJBHO BOJIOJITH aKTUBAaMH, ajie HaJae iX B YNpPaBIiHHS 1 PO3BUTOK
npuBaTHUM iHBecTOpaM. CydacHe mpaBoBe perymmosanas JI1I1 3’ sBumnocs y
CUIA B 1920-x pp. [4].

3a xiacuogikamniei OECP, xpaiHn NmpoXomsTh TpH CTajil eBOJIOIi
pusky AT (puc. 1). B po3sunennx kpainax gocsin JAIIIT yxe mokasas ic-
TOTHI TiepeBaru (noaatok 1), sk i nepkaBu (KOHIIEIEHTA), TaK 1 sl 1HBe-
cropiB (koHrecionepis) [5]. 3a ocranni 30 poKiB KpaiHH L0 PO3BUBAKOTHCS
peanizyBanu maibke 10 tuc. JIII-yroa va cymy $4 tpnn. Haii6ineim aktu-
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BHUMHU B oMy € kpainu BPIK (puc. 2). Kuraii € minepom, s nepxaBu
(KOHUEZeHTa), TaK 1 [ iHBecTOpiB (KOHIECiOHepiB). Benuka KiNbKiCTh
yron B Pocii 3yMOBIIleHa pEriOHAJILHOI AKTUBHICTIO MICIICBOI BJIAJH, sKa

3po3yMijia BEJIUKY OTPeOy B OHOBJICHHI 1H)PaCTPyKTypH.

. 3APQOMEHHS II. HOPMYBAHHA IIl. PO3BMTOK
® ¢ ¢ >
Binopyce, Kasaxcmar, ¥Yspaing Epozunia, ludis, fumad CLIA, BeauwobSpumania, Ascmpania
- HOPMYBEHHSA 33K0H0AAEH0I Dadu; - PO3pOBKE NPEKTHYHIK IHCTRYKLR 3 - chopmoBaHa eGEeKTHEHE CUCTEME
- DOPMYBEHHA NINSTHWX NPOEKTIE; peanizawll NpoexTIE NO CERTopaM; yNpaenitkg cheporn 4N
- PEENIZALIE CTHMYHORMHY 38X0415. - CTBOPEHHA IHCTMTYTIE possuTsy NN, - DYHELIOHYE IHDPACTPYRTYHE MaNa
- NOABE HOBMX QHepen GiHaHCYBaHHS Di04MX | NEPCNSKTHEHMY NPCSKTIS;
sanycky ANM-nposkTis; - NiKBIACEAHI NpaBoB] OOMEKEHHS 4N3
- CTUMYNHIBEHHA NEMXCLY HoBMX/TiGpraHMy mogened 40N;
cneyianizoeaHwx ANN-cnepatopie. - NoCTiAEKE noTik ANN-npoekTis;

- BMCOKMIA PIBEHE HOMNETEHUIN MicyeBa]
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EnaaM B cdepi 4NN
Puc. 1. Eranu po3sutky HIIIT

Haii6inpury kinbkicts JAIIII-npoekTiB peanizoBaHO B €HEPreTULl, 10
3yMOBJIEHO PO3BUTKOM “3eiieHHX’ TpoekTiB (1ie Tak 3BaHi “kBazi-/I1I17),
XKKT', aBrogopoxHiii iHppacTtpykrypi, IT-iHbpacTpykTypu (cucremu ¢o-
TO/Bieo (ikcamii mopymeHs Tomo) i B cepi mepepoOKH BiIXOIIB.

PosrnsHEMO KITFO4OBI ocoOmuBocTi peanizarii mpoektiB AI1II 3 ypa-
XYBaHHIM MIXXHAPOJHOTO JTOCBIITY.

Iliozomoexa npoexkmy JIIII-yzo0u. OcobnuBa yBara IpUAIIIETHCS
MPUHHATHOCTI KOMEPUIHHUX YMOB MPOEKTY MI0A0: (hiHAHCYBAHHS, PO3IIO/Ii-
Jy AOXOMIB 1 pU3UKIB, 3eMEJIFHUX MHUTaHb TOMO. Ha BelnHkux 00’€KkTax 3a-
JY4alTh PaJHUKIB/IOpUCTIB/MpodinbHuX ekcnepTiB. [IpoBoauThes mpore-
Jlypa TOINEepeHiX 3aNuTiB 3 MOTEHLIHHUMH KOHIIeCiOHepaMHu, sika BijOyBa-
erbesi y 3 eranu: a) RFI — 3anut 3aranbHoi iHopMarii, Ha sSIKy O4iKyIOTh
yuacHUKH TopriB; 0) RFP — 3amuT KOHKpeTHHX MPONO3UIIK 100 OYiKY-
BaHb Y4YacHHUKIB Bix yroau; B) RFQ — 3amuT mpomo3umnii 1moxo o4ikyBaHb
1o KJIF0Y0BUM (DiHaHCOBUM TUTAaHHSM. lle M03BONMTH MiATOTYBaTH AIHCHO
iHBecTHLitHO puBabimBuil npoekt JAIII-yroam.

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



ocis 3000 WKD 1396
roci [ P— o [

Inms

Bpazims

P — 102 Hopora [JFEN 1097
-3_?::4 IT-1appacTpyrrypa HEE}EN

Pozpaxoaano 30 daxumu: ppl.worldbank.org

Puc. 2. Boposamxenns JIII-mpoexTis 32 1990-2018 pp.

Tunu xoHunecionepis. B cBiti Ha punky /1[I noMiHyIOTH IBa THITH
KOHIIECIOHEepiB: Tramy3eBi (sAKi € QaxiBIFIMH B JaHii Tamy3i), IHCTUTYLIHHI
(SIKl yIpaBIsIlOTh KOIITaMU B Pi3HUX raiy3sx). B mepiux € gocBij i puHKH
30yTy, y Apyrux — rpouii. ToMy BOHH MOXYTh 00’€JHyBaTUCh B KOHCOPLIi-
ym st JIII-npoexty. B nomatky 2 mpexacrasieHo ton-20 iHCTUTYIIOHA-
JIbHUX 1HBECTOPIB B iHYPACTPYKTYPI.

Crpoxu aii AITI-yroa. SIk npaBuio, Bu3HauaroThCs: 1) nepiogom
OKYITHOCTI 1HBECTHIIIif; 2) moTpebamMu KOHIIEACHTA B TIOCIyTaX 3 OOKY KOH-
necionepa; 3) iHKEHEPHO-TEXHIYHOIO CIIeI(ikoro 00'ekTa. AJe B CBITI Bi-
nOyBaeThcs ckopoueHHs crpokiB JIIII-yron, mo moB’s3aHo 3 riiobaizari-
€10 1 TOPTiBEIHHOIO0 KOH IOHKTYPOIO.

Mopneai okymuocti B AII. Buginstors Tpu Momeni: 1) “Ilpsami
nramedici” — KOIITH HAIXOAATH BiJl KOMEPIIHHOI MisSUTBHOCTI KOHIIECioHepa
(m1aTHUKaMK € KOopHuCcTyBaul mociyr). Taki MoJiesni XapakTepHi /st TIOpTiB,
aepomopris, XXKI'. 2) “Bmiwani nnameosici” — KOITH HAAXOIATh, SIK BiJ KO-
MEpUiiHOI AiSJIBHOCTI, TaK 3 OWJPKETy, HANpPHKIAJ] 3 METOK OTPUMAaHH:I
MiHIMaJILHOTO TapaHTOBAaHOTO noxoxay. Lle kimacuyHa Moneib IS aBTOJO-
poxuix JIIL. 3) “Ilnama 3a docmynnicms” — KOIITH HAAXOASTH Bill Aep-
JKaBU SIK TulaTa 3a OymXiBHUIITBO/YIPAaBIiHHS 1HPPACTPYKTYPOIO KOHIIECIO-
Hepom 3a [I1I1-yronoro (Hanpukian, Gporo/Bineodikcaris MopyLuIeHs).

Poznoxin pusukiB. Po3nonin pusukis — 000B’s13K0Ba yMOBa CTPYK-
TypyBaHHs BigHocuH y JIIII-yroxi, ajmke KOHIIECiOHEpH 3HAXOIATHCS (ak-
TUYHO “MiXK MOJIOTOM i KOBaJUIOM”: 3 OJHOrO OOKY Ha HUX MOXKE JTaBHTH
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MOJITUKA OpraHiB BiIaju (B T. 4., KOHIIEACHT), a 3 1HIIOTO — PUHKH MO3WY-
KoBoOro Karmitany. KoHiiecioHepr OYiKyIOTh 3BaKEHUX PETYISTOPHUX 1 (i-
HAHCOBHX YMOB 3 MeTolo ycmimHoi peanizauii J{[1II-npoekty B HactymHi
10-40 poxkis. [Ipu upomy npaxrukyerbes nponucysatu B JI1I1-yronax, o
JiepkaBa SIK aKI[loHep KOHIIeJIeHTa IpHuiiMae Ha ceOe BiAMOBINAIBHICTD 32
foro nii, a TaKO)K BU3HAE 32 KOHIIECIOHEPOM IIPAaBO Ha PUHKOBY IOXIIHICTH
1 TapaHTy€e OMy KOMIICHCAIIII0 ¥ BHUITAIKy JOCTPOKOBOTO PO3ipBaHHS yTO-
piy: 8

Minimanesauii rapanroanmii goxin (MI'1). Lie BaxxmiBo amst aB-
tomopoxHix I, OCKUTBKH AOXiJ 3aJeXKUTh Bi MIINBHOCTI TpadiKy, KU
3aJIeKUTh BiJl 0araTbOX YMHHHKIB, B T. 4., MAKPOCKOHOMIYHMX Ta iH(pa-
CTPYKTYpPHHUX. SIKIIO MOXiJ KOHIECiOHEpa Majae HIDKYE HMPOTHO30BAHOTO
MiHIMyMYy, epkaBa Bumuiauye inBectopy MI'J] — pi3HuUIO MK peanbHUMU
JIOXOJIAMH 1 THMH, IO 3aKjajieHl y piHMOaeNb s 3a0e3neueHHs 00CTyro-
BYBaHHs OOpry, eKCIUTyaTal[ifHUX BUAATKIB 1 JOXIMHOCTI HA BIACHUM Karli-
tas. Tomy MI'J] Moxe BHILUIa4yBaTUCh 32 HACTYIHOI YMOBH: NIPH 3HIKCHHI
Tpadiky HUKYE BU3HAUCHOTO PiBHS, JepKaBa MOKPHBAE BUTPATH KOHIIECIO-
HEpy, OKPIM JOXiTHOCTI Ha BIIACHHH KamiTal. Y IbOMY BHIAJKY y iHBECTO-
pa 3’SABJISETHCS MpsSMa 3alliKaBJICHICTh caMOMY JIOKJIagaTu 3yCHIIb Ui 30i-
neIIeHHs Tpadiky i 3a0e3nedeHHs peHTa0eTbHOCTI IPOEKTY.

OTxe, MbKHApOAHUH MOCBin moBoanTsh, mo JIII — Halikpammii Me-
XaHI3M 3aJTy4eHHs KaIliTaJbHUX 1HBECTHHIA B 1HPPACTPyKTypy YKpaiHu 3
MeToro ii oHoBINeHHs. 3a ouinkamu CBiToBoro baHky 30inblIeHHS 1HBECTH-
uiit B indpactpykrypy y 2 pasu niasuinye temnu 3pocranns BBIT Ha 15%.
Tomy, BpaxoByIOUM KpUTHYHY CUTyalito 3 ii HeqohiHaHCYBaHHS, HEOOXI1/-
HO MPUIIBUALIATH POOOTY OpraHiB JAep)KaBHOI BJIAJIU 1 MiCLIEBOTO CaAMOBPSI-
JyBaHHS 3 METOI0 BH3HAYCHHS SIKOMOTa OUIBIIOT KiTBKOCTI OO'€KTIB, SIKI
MOXYTb OyTH Nepe/iaHi B KOHIIECIF0 Ha KOHKYPCHHX 3acajiax.

Taommms 1
[epeBaru BukopucTtanHs Jlep:kaBHO-IIPUBATHOTO TIAPTHEPCTBA
Juist opraHiB Biiaau (KOHIIEICHTIB) Juis igBecTOpiB (KOHIECiOHEPiB)

MOo>KHBICTh 3aJyYUTH PUBATHI iH- | MOXITUBICTD MIEpEKIACTH Yac-
BECTHIIIi 0e3 yJacTi OI0IKETHHX THHY PHU3WKIB HA KOHIIE/ICHTA.
KOIITIB.
MoxmuBicTh 00’€IHATH B paMKax MO>KJIMBICTD IHBECTYBATH KOII-
OJTHOTO MPOEKTa Pi3Hi eTany Horo TH B JIOBTOCTPOKOBHH IIPOEKT 3
OyIiBHUIITBA 1 3aITyCKy Ta 3MEHIIIH- (hiKCOBaHOIO TOXITHICTIO T
TH PU3UKHU 3aBUIIEHHS BaPTOCTi BU- | JOAATKOBI rapaHTii.
KOHAHHS TaKUX POOiT.
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MOXJIHBITh B MAHOYTHEOMY OTpH- MO>KJIHMBICTD 301IBIIUTH CBil
MaTH He MPOTO 00'eKT, a Oi3Hec- JTOX1JT 32 pPaXyHOK HaJaHHS J10-
MOCIYTY 3 TPOIIOBUM MTOTOKOM. JTATKOBUX MOCTYT Ha PUHKOBHX
YMOBaX.

3any4yuTd B IepKaBHUNA CEKTOP Iie- 30UTBIIUTH OTICPAIiHHY BUPYUKY
PEIOBI TEXHOIIOTII 1 TOJATKOBUM Ka- | IIJISXOM BIIPOBAXKCHHS HOBIT-
ITiTall. HIX TEXHOJIOT1il.

JlitrepaTypa:

IHBecTULIHHUI MeHemkep 3 ympapiiHHsA aktuBamu Infralnvest — Odiuiitauii
BeG-caiit. [Enexrponnuii pecypc]. Pexxum moctymy: https://infrainvest.ma.
Hepxcrar Ykpainn — Odiniiiauii Be6-caift. [Enexrponnuii pecypc]. Pexum mo-
crymy: https://ukrstat.gov.ua.

McKinsey Global Institute — Odiuiiiauii Be6-caiit. [Enexrponnuii pecypc]. Pe-
*uMm poctymy: https://mckinsey.com.

Ksiniacekuit O., MacnoB B., Jlyxxna A. ExoHOMi4HI OCOOJMBOCTI PO3BUTKY
JICP)KABHO-TIPUBATHOTO MApTHEPCTBA: CBITOBI TPEHAM Ta BITYM3HSAHHIA JOCBIX
JIOBOEHHOTO Tmepioay. ComialbHO-eKOOHMIYHI BiTHOCHHH B IH(POBOMY Cyc-
mineerBi. Tom 4 (46), 2022. [EnexrponHumit pecypc]. Pexum gocrymy:
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ONITUMIBAIIA JAHIOIOI'IB HIOCTAYAHD B YITPABJITHHI
TPAHCHOPTHOIO MEPEXEIO

I'aiikosa T.B.
Kpemenuyyokuii nayionanvuuii ynieepcumem imeni Muxaiina
Ocmpoepadcvrozo

EdextuBHE ympaBiiHHS TPaHCIOPTHOIO MEPEXKEI0 € KIIOYOBUM
YUHHUKOM, KW BIUTMBAE Ha (DYHKIIOHYBaHHS CHUCTEMH IOCTayaHb 3ara-
JIoM. AJie KOJIM MOBa 3aXOJUTh PO ONTHMI3allito JIAHITIOTIB TIOCTa4aHb, 3a-
BIIaHHS YMPABIiHHSI MEPEKEI0 3a3BUYail 3aUINAEThCS Y TiHi, TOMY IO Oi-
JIBIIICTh KOMIIAHIH HE 3HAIOTH, SIK BAKOHATH TaKe PillICHHS.
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HacmpaBai, Bifg TOro, HacKiibkM €(eKTHBHO TEPEBI3HUK YIPABIISE
CBOEIO TPAHCIIOPTHOIO MEPEKEI0 3aJIEKUTh, HACKUIBKH BHT'iTHI YMOBH (Te-
PMIHM JOCTaBKH, TEPMiHH MiX 3aMOBJICHHSIM IIEPEBE3EHHS Ta HOTO BUKO-
HaHHSM, BapTiCTh NEpPEBE3EHb, BIICTE)KEHHS MIEpEBE3EHb, IEPEBE3CHHS BaH-
TaXIB SIK MOKHA MEHILOIO KiJIbKICTIO TPAHCIIOPTHHX 3ac00iB) BiH MOXKE BaM
3anponoHyBaTtu. Hampukiman, KMo BH IJIATHTE NEPEBI3HUKY 3a KUTBKICTh
TPAHCIOPTHHX 3ac00iB, MI0 BUKOPHCTOBYIOTHCS IOMICAIS AT TIepEeBE3EH-
HS BaIIX BAaHTaXiB, TO BH OyzeTe 3allikaBJCHI B TOMY, IIO0 IEPEeBi3HUK
MIEPEeBO3UB SKHAWOUIBIIE BAHTAXKY SKOMOTA MEHIIOK KUTBKICTIO TPaHCIIOp-
THUX 3ac00iB. 3Ba)XKal0UM Ha 1€, BAHTAXKOBIANIPABHUK 3aBXKAH 3aIliKaBICHUN
y ToMy, 1100 TIepeBi3HIK BUKOPHCTOBYBAB JIi€BY CUCTEMY YIIPABIIiHHI.

EdexTuBHe ynpaBiiHHS TPAHCHOPTHOIO MEPEKEIo Mojisirac B edex-
TUBHOMY YIIPaBJiHHI BciMa 11 pecypcamul (TpaHCIIOPTHUMHU 3aco0aMu, KOH-
TeifHepaMK, MaplIpyTaMH, CKJaJaMu/TepMiHaiaMH, iHGOpMaLitHUMK CHC-
TeMaMH) 1 (HaKTUYIHO 3BOUTHCS IO TOBFOCTPOKOBOIO Ta KOPOTKOCTPOKOBO-
ro IUIaHyBaHHS (30KpeMa, CKJIaJIaHHs PO3KJIally) NepeBe3eHb, a TAKOXK Olle-
paTUBHOTO yMpaBiliHHA. BUMOTM N0 ynpaBiiHHS MOXYTh BHCYBaTHCS 30-
BciM pi3Hi. Hampukiaz, mie Moxke OyTH 1 MaKkcHMi3alis 00CcsATY IepeBe3eHb, 1
MiHiIMIi3aIlisl BapTOCTi IepeBe3eHb, 1 IMOBIPHICTh BUXOIY BapTOCTI IepeBe-
3€Hb 32 MEXI1 Or0/DKeTy. €IMHUM METOJOM, KUl I03BOJISIB O 3HAWTH OII-
TUMAILHUHN PO3KIIaJ, € TIOBHUH nepedip BCiX MOKIMBHX BapiaHTIB pO3BUT-
Ky TOAIH, ane 1ie € HEepO3B'A3HE 3aBIAHHS, OCKUIBKU MOii PO3BUBAIOTHCS B
yaci, TUM OijblIe PI3HUX BapiaHTIB OTPUMYEMO, Ta KUIBKICTh HEOOXIIHUX
PO3paxyHKIB 3pOCTa€e y reoMeTpuyHiil mporpecii.

OpfHUM 13 MiIXOIB, IO JO3BOJISIOTH OTPUMATH PIllICHHS, OJIH3bKE
JI0 ONTUMAJILHOTO, € PO3po0Ka IMITAIMHUX MOJENEH, 10 ONTHMI3YIOTh.
Taxi Mozeni 103BOJISIIOTh «IPOrPaTh» Pi3HI CXEeMHU YIPaBIiHHS TPaHCIIOPT-
HOIO0 MEpexXero, IIpoaHalli3yBaTH Pi3Hi BapiaHTH PO3BUTKY MOAIN 1 BUOpaTH
HalOLIpII eeKTHBHE PIlICHHS Ha JaHWH Jac [1].

OCHOBY CHCTEMH CKIIQJa€ iMiTalliiiHa MOJeNb, MOOyIOBaHa 3a J0-
IIOMOTOI0 1HCTPYMEHTY iMiTamiiHOro MomemoBaHHs AnyLogic. Anropurtm
YIpaBIIiHHSA, KA BHKOPHUCTOBYETHCSI CHCTEMOIO, PO3POOJICHHH 3 ypaxy-
BaHHSAM OCTAaHHIX JOCSTHEHb y TEOpil YIpaBIiHHsI, a HOrO OCHOBY CTaHO-
BHTH 0314 EBPHCTHUK, IO PO3pOOICHi B pe3yNbTaTi €KCIIEPTHOTO aHAII3y
npeaMeTHoi Tamy3i. Cuctema mpamroe 3 JaHUMH, 10 3aBaHTAXKYIOTHCS B
PEeXKHMI peasibHOTo 4acy 3 0a3u JaHuX MEePeBi3HUX CHCTEM, Ta BUKOPHCTO-
BYy€ iX Ul aBTOMAaTHYHOTO OHOBJICHHS HAKOIHYYBaHOI CTATHCTHKH Ta KO-
pUTYBaHHS NMPOTHO3IB 3 ypaxyBaHHAM OilbII HOBOI iHpopMamii. Takum um-
HOM, CHCTeMa KepyBaHHs TPAHCHOPTHOIO MEPEXEI0 3aBXK/IM HaJae peKoMe-
HAamii o0 YIPaBIiHHSA MEPEekero 3 ypaxyBaHHIM HaWcBiximoi iHpopma-
il Mpo JuciIoKalii, mo3amTaTHUX CUTYaIlisIX, OCTAaHHBOI CTATHCTHKHU TOLIO.
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OCO0JMBICTIO TPAHCIIOPTHUX MEPEX y PEabHOTO KUTTA € ciabka
nepen0avyBaHiCTh Yacy JOCTaBKU BaHTaxy. Lle BUSABIAETBCS y TOMY, IIO Y
JICSIKOMY BIZICOTKY BHIIAJIKiB JIOCTaBKa OyJie 3MIHCHEHO y CTPOK, a B JCSKO-
My — 3ami3HUThCS. Po3kiaz, po3paxoBaHuil Ha MPUXiJ BaHTaXIB y CTPOK, €
PHU3UKOBAHUM, TiJl PU3HUKOM IPH [LOMY PO3YMI€ThCSI HMOBIPHICTH TOTO, IO
BapTICTh IEPEBE3CHb BUiie 3a BKa3zaHy Mexy [2]. Ilix mro ymMoBy momamae
KiJIbKa PO3KJIa/iB — HAMIPUKJIA]], MOXKHA TIAHYBATH MMOCTABKH 3 BETHMYCIHUM
3aracoM y Jaci, aJie ToJli BUTiJHICTh pO3KIaay Maiac.

KPHBA
edexTHEHOCTI

:

— T T T T T T T T T
0 0.050.10.150.20.250.30.350.40.450.50.55
B root.profit_risk

Puc. 1. Anani3 pu3ukisB

Ha rpagiky (puc. 1) Toukamu mokaszani pi3Hi poskimaau. Ha oci X
IMOKa3aHa MOXKJIMBICTh BHXOJy BapTOCTi pO3KIAy 3a 3a/aHi Mexi, Ha oci Y
— BUTIZHICTH pO3KJasy. UnM BHIIe 3HAXOIUTHCS TOYKA 1O oci Y JyIst 3aja-
HOTO 3HaueHHs! X, TUM BHUTiJHIiLIe po3kiaj. KpuBa, npoBejeHa 3a TOUKaMHu,
110 BiJIIOBIIAIOTh HAWOUIBII BUT1THUM PO3KIIaJIaM, € KPHUBOIO e(heKTUBHOCTI
(efficient frontier) Ta il 3HAXOMKEHHS € CKJIAMOBOI0 CHCTEMH YIPABIIiHHS
TPaHCIOPTHOIO MEPEKEIO.

OkpiM 3aBllaHb ONEPATUBHOTO YMPABJIIHHS Ta CKJIaJaHHs PO3KIay,
YIPaBJIiHHS TPAHCIIOPTHOIO MEPEXKEI0 BKIIOYAE PI3HI CYIYTHI 3aBJaHHS,
HaNpuKiag, KepyBaHHSA IPOMDKHHUMHU TepMiHaJlaMM/CKIaJaMu, KepyBaHHS
KOHTeHHepamMH (SKIO0 MU MEPEBO3UMO BaHTaXX y KOHTEHHepax), KepyBaHHs
NepeBaJlOYHUMHU ITyHKTaMHu. Ha puc. 2 HaBeleHO NPHUKIIAA ONTHMI3yI04oi
MOJIeN JUIsl OL[IHKK e(peKTUBHOCTI PI3HMX CXEM OpraHizaliii Mepexi CKJIa/iB.
B 00ox Bumamkax BaHTax AOCTaBisieTbesi Ha Tepuropito CLIA BogHMM
IUIAXOM Y KOHTeHHepax i 30epiraeTbcs Ha ckiaji B mopty. [1oTiMm, 3amexHo
BiJl IPUHHATOI CXEMH, BaHTaX PO3BO3UTHCSA a0 MO PO3APIOHUM CKIIagaM,
abo croyaTKy Ha MPOMDKHHI CKJIQZ 1 MOTIM Ha po3apiOHi ckimaxu. Bpaxo-
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BYIOUH Pi3HI IapaMeTPH CUCTEMH, TakKi sSK 00CST 3aMOBJIEHb, 0OCST IepeBe-
3€Hb, BapTICTh NEPEBE3EHb, EMHICTD CKJIaIB, BAHTAXOIIAHOMHICTh TpaHC-
MOPTHUX 3ac00IB, BIACHUH MapK TPAHCIIOPTHHUX 3aC00IB, MOJIENb JO3BOJISIE
«IIpOrpaTH» PO3BUTOK CHUTYyalii B yaci Ta po3paxyBaTH BapTICHI Ta THMYa-
COBI IMOKAa3HUKU. Y Ci PO3paxyHKH MPOBOAATHCS 3 ypaxyBaHHSAM CTOXacTHY-
HUX Ta JUHAMIYHAX XapaKTEePUCTHK PealbHUX 00’ €KTIB.

LM i a2 s i O
W, Virgnka Stodk Capacty (tonnas)
Port Stodk 1 Rent

Port Stock 2 Rent

W, Virgiia Stock Rert
Related cast per tome

Interest Rate: 0.1 L]

W, Virginka Stodk replerkhment L]
leval (percentsk 0.3

Port Stock Replerishment Time (diys)
WV Stock Replenshmant Tme (days)

Long Trp Truck Capacity (tornes) W. V. Stock usage Port Stack 2 urge
Short Trip Truck Capadity (tornes)
Long Trie Cost (per thudk) Port: Stock L average usage | W V. Stock Port Stock 2
(S Trp Cost par Ry Transportation costs per torne 6,064 Transportabon costs per torne: 5524
M crders i day
Max oxcers per cay Froducts delvered (tonnes) 5927557 | Products defvered tornes) 5927 682
Mean onders oer da: 30 .

Capial costs 3227, costs 3932,963
M sty per crder 8% | Copel 2
e saarity e erder Gobdl Expendires 37226 B17,749 | Gkbal Boendares 34 345 9346
Mean quankity per crder! 10.0 L)

Vs

Puc. 2. Ontumisyrodya Moenb OLIHKH e()EeKTUBHOCTI MEPEXi CKIIaiB

3acrocyBaHHs imitamiiiHoro MojestoBanHs Ta AnyLogic He obGme-
JKYETBCSI PIIICHHSM 3aBJIaHHs IOOYI0BH PO3KJIay Ta YIPaBIIiHHS TPaHCIO-
pTHOIO Mepexero. DyHkIioHansHICTh ANYLOQIC 3Ha4HO mHpIIe i J03BOIISE
BHPINTYBaTH Pi3Hi 3aBAaHHS BiJl CTPATETiYHOIO IUIAHYBAaHHS IO ONTHMIi3allil
JIAHIIIOTIB TIOCTaYaHb, BUPOOHUIITB, CKIIAJIIB Ta Oi3HEC-TIPOIIECIB.

JlitepaTtypa:
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THO®OPMAIIMHA I'IOBAJIIBALIS OCBITHBOI'O TA
HAYKOBOT'O ITPOCTOPY

Hertsiprora JI.M.!, Bakysnenxo I0.B.}, Byaankina A.O.2
YToamascokuii depoicasuuii azpapmuii ynigepcumem
2University of Opole, Faculty of Theology

CBiTOBHII PO3BUTOK HA Cy4aCHOMY €TaIli MOXKHA XapaKTepH3yBaTH
IIBUIKAM PO3IMIMPEHHSIM IPOIECiB B3a€EMHOTO 30JIMKEHHS PI3HUX KpaiH 1
HapOJiB, B3a€EMOINPOHUKHEHHAM iH(OKOMYHIKAiHHUX TEXHOJOTIH, Ioi-
TUYHOI TpaHcopmaii 1 iHTerpalii Ha perioHaJIbLHOMY 1 CBITOBOMY piBHSX.
B sikocTi Bu3HaUeHHs cep 00’ eTHAHHS 1 B3a€EMOJIii BUKOPHCTOBYETHCSA CY-
YacHUW TepMiH «riobaiizamis», sKuil BpaxoBye HACTYyMHI ii BUIK:

—  DOJITHYHA Ta iJ€0JIOrYHa;
—  coliaJibHa Ta CyCIiJIbHA;

—  BIHCBHKOBO-IIOJITHYHA;

—  iH¢opmawiiiHa Tomo.

I'mobGanizarliss — MpOIEC BCECBITHHOI CKOHOMIYHOI, IMONITUYHOI Ta
KyJNbTYpHOI iHTerpamii # yHidikarmii [1, 2]. [Ipomec rmobamnizarmii — 3aK0HO-
MIpHHH pyX JIOACTBA A0 (OPM CIiBiCHYBaHHS 3a HOBHX yMOB [3]. Temmm
rio0anbHOI iHTerpamii Ha CyJacCHOMY €Talli PO3BHUTKY CYCHUIBCTBA 3POCIH
3aBIIKU YHIKAQJIBHAM JTOCATHEHHSM y TEXHOJOTIUHIN cdepi, y chepi Haykn
Ta OCBITH, TPAHCIIOPTY, MPOMHUCIOBOCTI Ta 3aCO0IB 1H(OTEIEKOMYHIKAIIii-
HUX TEXHOJOTIH.

Indopmaniiina rnobaizawis sBisie cOO0K NMEPEeBaXKHO BiIbHI 1H(O-
pMaliiiHi MOTOKH MIX JIep>KaBaMH, CYCIiJIbCTBAMU 1 JIFOJABMH 32 PaxyHOK
BiJIbHOIO OOMiHY iH(pOpMAaIli€lo, MOMIMPEHHs iZied Ta pe3yJbTariB JOCIi-
JDKeHb, JIOCTYIy J0 HayKOBOi Ta CychiibHOI iH(opmarii, BUKOPHCTAHHS
MpOrpaMHOro 3a0e3neyeHHs], siIKe J03BOJISIE, y CIIBIpalll 3 TeleKOMYHiKa-
iAHUM OOJIaHAHHSIM, CTBOPIOBATH TPUBUMIPHI MOAETi it Oyab-sKOi
cepu MPOMHUCIOBOCTI, MEIUIIMHA Ta MHCTENTBA, BUKOPHCTOBYBAaTH HEH-
pOMepexi Ta IITYYHHWH iHTENEKT, 30UTbIIyloun OOMiH iH(opMaIier Mix
OKPEMHMH JIIOJIbMH, OpTaHi3alisiMi, perioHaMu Ta KpaiHaMu.

Cunip BiI3HaYUTH BILIMB iHGOpMAIiiHOI riobamizarii Ha cdepy ocBi-
TH, TIO MOJISTAaE yV TiIBUIICHHI JOCTYIMHOCTI SKICHOI akaJeMi4HOI OCBITH
a00 caMOOCBITH JJIsl MIMPOKUX BepcTB HaceneHHs. OcoOIMBO poibh Ta 3HA-
4yeHHs iHpopMalliifHoi riobamizamii HaceNeHHs TUIAHETH BITYyJo Iij dac
maHaeMii, gKka IpUMyCHIIa JIIoe mpruOyBaTH B 130111, 1 TYT robatbHAN
iHhopMaLiiHUK TPOCTIp HajgaB BCIM OakatouWM MOKJIUBICThH IiJABHIIUTH
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piBEHb CaMOOCBITH, 30UTBIINTH BJIACHI 3HAHHS, OTPUMATH HOBI HABUYKH,
3MIHMBIIH po(eciro i, BpeITi-pellT, BIaCHE KUTTS.

CyuyacHi po3BUHEH] JepxkaBu, (OPMYIOUH BIaCHHH PO3BHUTOK i1 KO-
peryro4H, BiANOBIIHO, IUIAHW PO3BUTKY 1 (DiHAHCYBaHHS HAyKH Ta TEXHOJO-
Tiif, CBIZIOMO 30UIBINYIOTH KiJIbKICTB, SIK BIACHUX TaK i MIKHApOJHUX Hay-
KOBHUX OpTraHi3alliii, CIIPUAIOYH IX B3a€MO3B’A3KaM 3 3aKJIaJJaMH BUIIIOI OCBi-
TH 31 3pOCTaHHAM CITIiBIIpali Ta 0OMiHy 3100yTKaMu, pe3yiIbTaTaMH JOCIHTi-
JDKeHB Ta Kaapamu. [Ipu mpoMy came mporiec rio6anizarii 3Myrye mpoBija-
Hi KpaiHU CBiTy HEBIMHHO PO3BHMBATH BIIACHI HAyKOBi HaJOaHHSA, IHTETPY-
09 CBOIO HayKy [0 3arajbHOTO ITyJly HAyKOBHX 3HaHb HABKOJIMIIHBOTO
CBITY.

Hanpukian, 3a qanumu HartioHanpHOT akajgemii MmeIarorivuHux Hayk
VYxpaiuu [4], y 2019 p. Haykosi ycraHoBu HAIIK Vkpainu B3suid aKTHBHY
yuyacTh y peanizauii Maibke 50 Mi>KHaApOJHHX HayKOBO-OCBITHIX MPOEKTIB i
nporpaM AMEpHKaHCBKHX paj 3 MDKHapoJHOI ocBiTH, bpuraHchkoi paau B
VYkpaini, €sponeiickkoro Corw3sy, IlpencrapauirrBa DVV International B
VYkpaini, Pagu €sponu, CeiToBoro 6anky, OHECKO, FOHICE® Ta iHmux
MDKHApOIHHUX OpraHizamiii i (OHIB, 3 HAYKOBIMH yCTAaHOBAMH 1 3aKJiaja-
Mu ocBiti 47 xpain: bomrapis, [azia, Ipan, Ingonesis, Kazaxcran, Kopes,
MonnoBa, I[Mompma, Cepbist, Y30ekucran, ®innsumis, Xopsarii, KpaiHu
Banrii, Iep>xau [3pains, Koponiscte Bensris, Icnmanist, Hopgeris ta IllBe-
uist, Ipmaanii, Kanagn, ®eneparuBnoi PecyOniku Himewumna, PymyHii,
Cnonyuenux IlltariB Amepuky, IlIBeiinapcekoi Kondenepauii, Snonii ta
THIIMX 3apyODKHUX KpaiH.

Aure, cnij 3a3Ha4MTH, WO riIo0asi3allis, MPUCKOPIOIOYH PO3BHUTOK
JIFOJICTBA, € CKJIaHUM IIPOIIECOM, KUl BUMarae, rno-neplie, IprucToCyBaH-
HS, KDUTUYHOI'O TEPEOCMHCIICHHs BCIX MepeBar i HeJOJiKiB, a Mo-apyre,
MOYE CTBOPUTH CEPHO3HI NMPOOJIEeMHU Ta TPYAHOLII.

3B'S130K Mi)K HaYKOBISIMH, OCBITSIHAMH 1 TIPAaKTUKAMHU/TIPAIiBHUKAMHU
YIiTKO BIJICTEKY€ETHCS 1 B TPAHCHMOPTHIN Trairy3i, 10 BIUIMBA€E HE TUTBKU Ha
BHKOPHCTAHHS BHHAXOJIB, HOBITHIX TEXHOJIOTIH, MpOrpamMHOTO 3abe3rme-
YEeHHsI, BUKOPHCTAHHS 1 PEMOHT CY4acHOTO OOJaJHaHHS, ajle i BUMarae Bi-
JIOBITHOT MIATOTOBKH BHUCOKOKBamipikoBaHMX KanapiB. Lls mimroroBka me-
pendadae B3aeMOi0 TII00ATBFHOTO JAOCBIAY MPAaIiBHUKIB TPAHCHIOPTHOI Tra-
TTy3i, SKUM MO>KHa CKOPHUCTATHCh, CIIMPAIOYUCH HAa MIXKHAPOJIHUHN JOCBiT Ta
po3poOkH (axiBIiB BCECBITHROBIIOMUX HAYKOBHX Ta OCBITSHCHKHX 3aKia-
niB: Mixuapoaauii YHiBepcuter Jlorictuku Ta TparcmopTty Bo Bporasi
(MWSLIT), Mopceka Akagemist (M. Il{ennn), sika 3aifiMaeThest MiATOTOBKOTO
BHCOKOKBaJIihikoBaHMX KaapiB i €Bporneiicbkoro Coo3y B TICHOMY 3B'S-
3Ky 3 HAYKOBHMH JOCTI/DKCHHIMH Ta PO3POOKOI0 iIHHOBALIHHMX TEXHOJIO-
ridd, YuiBepcuter JorictTuky iMeni Krone (M. ['am6ypr, ®PH), University of
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Wisconsin Superior (UWS, CIIA — ¢ unenom CuctemMun YHIBEpCHTETIB
BickoHciHa, OJHI€I0 3 HAHOUTBINIMX 1 HANCHIIBHININX TPOMAJCHKHUX YHIBEp-
curercbkux cucreM y Cromyuenux Illtarax Ta mMae HalBUINMHA BiCOTOK
MDKHApOJHUX CTYJICHTIB) TOIIO. 3BaKalouu Ha Te, IO JOTICTHKa BH3HAYa-
€THCS SIK CKOOPJMHOBaHA OpraHi3allis KOMIUIEKCHOT i 32 y4acTro Jro/iei Ta
00’€KTIB, TJIAaHYBaHHS Ta KOHTPOJIb IIUTaHb, OB’ S3aHUX 3 TPAHCIOPTYBaH-
HsIM, 00poOKot0, 30epiraHHsAM TapH, TOBapiB, MaTepiaiiB Ta (HopMyBaHHS
iHpOpPMAaLifHIX TOTOKIB.

HaBuanns MaiOyTHIX (axiBHiB B TPaHCIOPTHIN Tamy3i morpelye
OTpUMaHHS KoMIeTeHmii 3 IT-cucrem, o0 BUKOPUCTOBYIOTHCS B €IIEKTPOH-
Hifl JOTICTHII IS MIATPUMKH KEepyBaHHS CyYacHHM IIiIIPUEMCTBOM, OII-
TUMi3aIii mporecis, Bukopuctanaa cucteM GPS xracy WMS/TMS oprani-
3aiii pob0Yoro yacy, €TUKH, IICUXOJIOTIl CiIKyBaHHsA, TOIo. OMHUM 3 1O-
3UTHBHUX MHUTaHb 3 MO3MLIT 3100y TTs PI3HOMaHITHOCTI 3HAHb Ta KOMIIETCH-
uiif MallOyTHIMH (axiBISIMU 3 TPAHCHOPTHHX CHCTEM Ta JIOTICTHKH € Ha-
JIaHHSI CTY/ICHTaM MO>KJIMBOCTI JOyYUTUCH J0 TOJATKOBOI OCBITHBOI IPO-
rpamu «Minor», 0 HPENCTaBiIse€ CO00K CYKYIMHICTh AUCHUIUIIH/MOIYJIIB
Ta IHIIMX BWJAIB HaBYAIBHOI PoOOTH 3 METOI ()OPMYBaHHS JOIATKOBUX
KOMHeTeHIid. Jlomy4yalounuck O IBbOr0 J0JaTKOBOTO HANPsIMKY OCBITH,
CTYIICHT, CIIUPAOYHCh Ha BJIACHI BIONOOAHHS, MOXE 3pOOMTH CBOIO MPO-
rpaMy HaBYaHHs OUTBIN LiKaBOIO Ta HACHYCHOK. BaKIMBHM TOMOBHEHHIM
JI0 HaBYAJILHOI'O MPOLECY MOXKHA HA3BAaTH TPEHIHTW Y BUIIISAAL JiJIOBOT TPH,
CaMOBPSIyBaHHS, MOKJIUBICTh BUKOHYBAaTH HAYKOBO-IOCIiTHUIBKY POOO-
Ty, HANIPUKIAJ, 3 JOCTIIKESHHS i OLIIHKH BIUIUBY CHCTEM Ta PeCypciB TpaH-
CHOPTY Ha 30BHIIIHE CEPEAOBHIIE 3 3AITYyYSHHSIM J0 MIKHAPOJHUX MPOEK-
TiB. Ille OAHMM MO3WTHBHHM JOCBIZIOM IisTBHOCTI CBITOBHX 3aKIJIajiB BH-
10T OCBITH € HasBHICTh TaK 3BaHUX «OIOPO Kap'epm», siKi JO3BOJSITH 3700Y-
BayaM BHIIIOT OCBITH YCIIIIIIHO BUITH Ha PUHOK Ipalli, OpPraHi3yloyH TPEHiH-
I'M, CEMIHapH, IHAMBIAyalIbHI KOHCYJIbTALIT JJIS BAAJIOTO CTa)KyBaHHSI.
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OCOBJIUBOCTI PO3B’SI3AHHS 3ATAY OIITUMI3AILILI
TPAHCIHHOPTHUX CUCTEM B CEPEJJOBUIIIAX MICROSOFT
EXCEL I MATHCAD

3aropsaHcbkuii B.I'., 3aropsancekuii O.B.
Kpemenuyyokuii nayionanvuuii ynieepcumem imeni Muxaiina
Ocmpozepadcvkozo

JocmimkeHHs pi3HUX, 30KpeMa i TpaHCIIOPTHUX, NMPOIIECIB 3a3BUYail
MOYMHAETBCA 3 IXHBOTO MOJEIIOBAHHS, TOOTO BIZOOPaXEHHS PEaNbHOTO
TpoIiecy Yepe3 MaTeMaTuydHi criBBigHOomeHHS [1]. [Ipn oMy TIpOBOIHTE-
Csl CKJIaJiaHHs PIBHSHb YW HEPIBHOCTEH, 110 MOB'SI3YIOTH Pi3HI NMOKa3HUKU
(3MiHHI) IOCHIZIKYBaHOTO TPOIECY, L0 YTBOPIOIOTH CUCTEMY OOMEXeHb. Y
LMX CIIBBIJHOIIEHHSIX BHMIIIAIOTLCSA TaKi 3MIHHI, 3MIHIOIOYHM SKI MOXHA
OTpUMAaTH ONTHUMaJibHE 3HAYECHHS OCHOBHOI'O ITIOKa3HHMKa JaHOI CHUCTEMH
(mpubyTOK, OXiN, BUTpaTH TOLIO). BiANOBigHI METOIH, LIO JO3BOJISIOTH
BUPINIyBaTH 3a3Ha4yeHi 3aBJaHHS, MOEJHYIOTHCS B 3arajbHy Ha3By «MaTe-
MaTH4HE IpOrpaMyBaHHs» a00 «MaTeMaTHYHHNA METOI» JTOCHIHKEHHS OTIe-
pariii.

Microsoft Excel € 3acoboM st poOOTH 3 €IEKTPOHHUMHU TaOIHIIs-
MH, TIPOCTHM 1 3pyYHHM 3ac000M, IIO JO3BOJISE MPOaHANi3yBaTH AaHi i, IpU
HEOOXiTHOCTI, TPOiHGOPMYBaTH MPO Pe3yNbTAT 3alliKaBIICHY ayAHTOPIIO,
BHUKOpPHCTOBYIOUHM IHTEpHET [2, 3].

TpancnoptHi 3aa4i po3B’s3ytoThes y Microsoft Excel 3a nonomo-
roro HanOynou Ilommyk pimrenns (myHkt Mento Cepsic). [ns nporo Ha po-
6ouomy apkyui Microsoft Excel cTBoproeTbest opma, 10 SKOT BBOASTHCS
BUXIJHI aHi:

— MaTpuI TapudiB, 371iBa B HEl y BiAMOBIAHUX psAAKAaxX — MOCTada-
JIBHUKH, 3BePXY BiJl HEl y BiIIOBIJTHUX CTOBIIISX — CIIOKHBaYi,

— 3aracH — CTOBIIEIb CIIpaBa BiJl MaTpHIL,

— TOTpeOH — pAAOK HIKYe BiJ Marpumi. B takomy Burisiai ¢popma
no/i0Ha 10 MpeACTaBJICHHS TPAHCIIOPTHOI 3314l B TpaIUIIHHOMY BHUIJISIL.

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



Buninserbcss 0051aCTh KOMIPOK 3MIHHMX — HPOCTIIIC BHIUIHTH Jia-
1a30H 1 BU3HAYUTH Bci rpanuii. MoxHa 11 HazBaTH « MaTpuit 3Ha4eHb X».

BBonutbkcs hopmyna ninboBoi GpyHKHii B KOMIpKy. 31 CIECKY Mare-
MarnuHux (yHKUii BuOuparots ¢pyHkuiro CYMMIIPOU3B(), aprymenra-
MU SIKOi BHOMPAIOTh CHOYATKy JAiana3oH KOMIpoK Je marpuus Tapudis, a
MOTIM — Jiara3oH KOMipOK JJIs 3MiHHHX.

[IpaBopyd i BHU3Y Bing 00JacTi BUXIIHUX AaHUX BBOAATHCS OOMe-
JKeHHS 3afadi mix 3aronoBkaMu «Cyma 3Ha4eHb 1o psankax» i «Cyma 3Ha-
YeHb 110 CTOBMIIX». BuOnpaeThes 31 CrMicKy MaTeMaTHIHUX QYHKIIH QyH-
kmig migcymoByBaHHS: CYMM(), apryMeHTaMu SKOi € CIIOYaTKy HepIInii
PAIOK 06JacTi KOMIpOK, IO 3MIiHIOIOTECA (MaTpuii 3Ha4eHb X). AHAJIOTI4-
HO BBOJIMMO IHIII OOMEKEHHS 3 YCIX PSIKIB 1 CTOBMIIB (puc. 1).

A B c D E F G H J K L M
1 TPAHCIIOPTHA 3ATAYA
2
3 CooxuBag
4 1 [ 2 [ 3] 4] s
5 | HocTagaasEnk Matpans Tapudis Jamacu Matpuns 3aa9ens ©
] A 4 2 3 & ! 30 0 0o 30 0 0
7 B 3 3 4 2 6§ 160 0| s 200 50 0
8 B 3 4 7 3 2 i of 1 o of 60
9 T 2 J 5 4 3 100 80 0 20 0| 0|
10 MoTpetn 80 100 920 50 60
1"
12 CyMa 3Ha4eHb 00 CTOBIIAM
13 | Cyma 3Ha9eHb N0 PAIKAX | 1 ‘ z ‘ 3 | 4 | 5 |
14 A 50 [ 8o 1o o] sof e
15 B 160
16 B 70
17 r 100
18
19 Hintsosa cbym:ni.a| 1020‘

Puc. 1. Burnsin pe3ynbraTy po3B'si3aHHs TpaHCHOPTHOI 3ana4i B Excel

Hani Bukonyetbest komanza Cepsic — [Tomyk pineHHs.

3amnoBHIOEeTHCS BikHO CepBic — [Tomyk pimeHHs:

— BCTaHOBIIIOETHCS I[1JILOBA KOMIPKA;

— BCTaHOBIIIOETHCS ONTHMIi3allis IIFOBOI (QYHKIIIT 1O MiHIMAIBHOTO
3HAYCHHS;

— 3aJla€ThCA J1iana3oH KOMIpOK, 10 3MIiHIOIOThCS;

— JI0JIA€THCS cUCTEMa 0OMEXEHB;

— 00MPAETHCS METO/ PillIeHb.

TexHoJoris po3B'si3aHHs TpaHcnopTHOI 3axaui y MathCad nponony-
€ThCS HACTYITHA: BBOJUTHCA CIIOYATKy y pobodomy apkymi MathCad Tekcr,
10 MOSICHIOE. J[J1 IbOTO pO3TaNIyIoTh Kypcop (Bi3Hp — YepPBOHUN XPECTHK)
B Micui BBeneHHs TekcTy. IloTiM BubmpaeTscst myHKT INSert romoBHOTO Me-
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Hio Mathcad. Y mamatouoMy MeHro, 110 3'SIBUIIOCS, BUOUPAETHCS MyHKT 7ext
Region. 3'sButhbcs 1abJI0H, M0 BKAa3ye MiICIe 1 MOYaTOK BBEAEHHS TEKCTY,
SKui 1 Oyae BBeAGHUH Mmicis 1boro. TekcToBa 001acTh MOYHE aBTOMATHYHO
30UIBIIyBaTHCS y Mipy BBeleHHs Tekcrty. [licns 3akiHueHHs 1ie€i omeparii
BUBOJIMTBCSI Kypcop (MapKep yBEeIEHHs — YepBOHA BEPTHKaJIbHA PUCKaA) 32
PaMKH TEKCTOBOI 06JIacTi.

Jamni BBonuThCS KpUTEpiil onTuMizamii — mieoBa GpyHKIis. g npo-
TO CHOYaTKy KypCOp PO3MIIAETHCS Y MICIi BBEJCHHS MAaTEeMaTHYHOTO BHU-
paxenHs. CriodyaTKy BBOAHTHCS IIITEOBA (PYHKINS 3 apryMeHTaMH, 3aIuca-
HUMH 9epe3 KOMH 1 B3ATUMH B TyXKKH. Jlaii BBOIUTHCS 3HAK NMPHUBIACHEHHS
”:=" 1 BUpa3 A MiTBOBOI (YHKIIi. AHAJOTIYHO BBOAATHCS ITOYATKOBI Ha-
OJDKESHHSL.

Jnst po3B'si3aHHS 3aBAaHHS BHKOPUCTOBYEThCS OJOK (yHKIiH
Given...Minimize. Jlns uporo notpi6Ho BBecTH cioBo Given.

Jaui citij BBECTH CUCTEMY 0OMeXeHb 1 yMOB. JKUpHHMIA 3HAK PIBHOC-
Ti MOKHA BHKJIMKATH HATHCHEHHSM KoMOiHamii knasim "Ctrl+=", 3gak ">"
— komoiHaniero "Ctrl+0".

BBoauTECS BEeKTOP-CTOBICIh IIYKAHUX MapameTpiB (puc. 2). Y mia-
noroBoMmy BikHi Insert Matrix BuOUpaeTbcsi pO3MIpHICTH JJISL BEKTOPY-
CTOBIIIA: y Toi psigka (ROWS) BBOIUTHCA KiNBKICTh 3MiHHHUX, a B IIOJIi CTO-
BriB (Columns) — 1; 1 BBOOUTHCS 3HAK MpPUBIACHEHHS. Jlami BBOIUTHCS
¢bysKuis Minimize 3 TTyKaHUMH TTapaMeTPaMH.

xr=
1% A1
<Z w132 xl1 7
Z] 13 NG
ef x4 13 BED
- 3 ©a | 8] o
I w1 xS 4 u
122 2l 5] 70
B| O
123 | = Minimize(¥ x11,x12,%13,x14,x1 5,321 22 323,324,325 3531 132, %33,354,x35) w2
o s |27
B
24
s 5 9210
Bl 10 o
a2 Sl I Y
22 B2 fEl o
¥4 W33 13] 180
35 34 14 i}
Yexl1 212,513, 114,215,521 122,23 ,124,525 531,132,433, 34, 135) = 9970 35/ (18] 110

Puc. 2. Burnsazg pesynbsTary po3B's3aHHS TpaHCIOPTHOI 3ama4i B MathCad
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IPOBJEMHU PO3BUTKY TA ®OPMYBAHHS CYUYACHOI
JJOTICTUYHOI TH®OPACTYKTYPHU B YKPATHI: AHAJII3,
BUKJIMKHA TA ITIEPCIIEKTUBHA

3acrtboaa €.0., Cocnos LI., Cmopoain A.1O.
Hayionanvnuti mexuiunuii ynieepcumem « XapxiecoKuti NOIIMexXHiuHULl
HCmumym»

VYkpaiHa, sik kpaiHa 3 BEIMKHUM reorpadiqHuM po3MaiTTsM Ta BHUCO-
KAM TIOTCHIIaJIOM JUIS 30BHIIIHBOI TOPTIBII, CTHUKAETHCS 3 UYUCICHHUMH
pobJeMaMH y pO3BUTKY Ta JOPMyBaHHI Cy9acHOI JOTICTHYHOI iHPpacTpy-
ktypH. Lli mpobneMu BIUMBarOTh HA €(hEeKTHBHICTH T4 KOHKYPEHTOCIIPOMO-
JKHICTh YKPaiHCHKOTO Oi3HECY, a TaKOK Ha PiBEHb OOCITyrOBYBaHHS CITOKH-
BadviB.

OnHi€r0 3 OCHOBHUX ITPOOJIEM € BiJICYTHICTh IHTETPOBAHOI JIOTiCTHY-
HOI cucteMH. YKpaiHa CTUKAEThCS 3 HEIOCTATHBOK KOOPJIUHALIEI MiX pi-
3HUMH TaJTy3sIMH Ta oriepaTopami JIoTicTuku. Lle ycknaaHioe eeKTHBHICTh
[TOCTA4YaIbHOTO JIAHIIOTY Ta MPHU3BOAUTH J0 3aTPUMOK Ta 30UTKIiB I 6i3-
Hecy. BincyrtHicts enuHOi iH(opMariitHol mraTdopMu Ta CTaHIAPTH30BaA-
HOi cUCTeMH OOMiHY JaHWMH YCKJIaJHIOE B3a€MOJIII0 MK yYaCHUKaMH JIO-
riCTHYHOTO Tpolecy. bpak 4iTKoro peryJoBaHHS i BiJICYTHICTh HOpMaTHB-
HO-TIpaBoOBOi 0a3u B cepi JIOTICTUKH TaKOX YCKJIAIHIOIOTh PO3BUTOK iH-
bpactpykTypH Ta GopMyBaHHs NPO30pHX Ta eeKTuBHUX npouenyp [1].
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Jpyroio npo0eMor0 € HeTOCTaTHsI PO3BUHEHICTh TPAHCHIOPTHOI iH-
¢dpacTpykTypu. IcHyIOTH 3Ha4HI OOMEXEHHS B MEpexi AOpir, 30Kpema B
SIKOCTI Ta IPOITYCKHi# 3naTHOCTI. HeoOXiqHe iHBeCTYBaHHS B MOJIEpHIi3allilo
Ta PO3IIUPEHHS aBTOMOOLIBHUX Tpac, 3ali3HNYHUX MaricTpajiell Ta BOJIHUX
nusixiB. Henomiky y po3BUTKY TpaHCIIOPTHOI iH(PACTPYKTYpH IPH3BOASATH
710 30UTBIIICHHS TPAHCIIOPTHHUX 3aTOPIB, MiIBUIIICHHS BUTPAT Ha TOCTaBKY Ta
3HIKCHHS KOHKYPEHTOCIPOMOXXHOCTI YKpalHCHKHX TOBApiB Ha 30BHINITHIX
PHHKaX.

Takox HEOOXigHO BHPIIUTH MpoOIeMH, MOB'A3aHI 31 CKIAJHICTIO
MHUTHHX IPOLEAYP Ta JOTICTHYHOTO 0PpopMIIeHHS. BiCyTHICTH cripomeHnx
Ta ENCKTPOHHUX MUTHHUX IIPOLEAYP CHOBUIFHIOE PyX TOBapiB Uepe3 KOPIOH
Ta MPU3BOAUTH J0 HEMOTPIOHUX 3aTpar 4acy Ta rpolieit 1 6i3Hecy. Jona-
TKOBO, B2)XJIMBO MOKPAILIUTH JIOCTYI JI0 JIOTICTUYHHX IOCIYT, 30KpeMa 3a-
Oe3rneunTy aieKBaTHI Tapudu Ta SAKICTb 00CIYroBYBaHHS JUIS i JIPHEMCTB.

HesBakaroun Ha mpo0iemMu, yKpaiHChKa JIOTICTUYHA 1HPPACTPYKTY-
pa Mae MOTEHIIIA] Ui PO3BUTKY Ta BIOCKOHANCHHS. J[js 1[bOro HE0OXiTHO
CHPUSITH B3a€MOJIT Ta MApTHEPCTBY MIX JAEPIKABOIO, IPUBATHUM CEKTOPOM i
aKaJIeMiYHIMH YCTaHOBaMH. Ba)kIIMBO CTBOPHUTH CIIPUSTIMBE IHBECTUIIIHHE
cepenoBHIIIe I MPUBAOICHHS IHO3EMHUX Ta BHYTPIIIHIX iHBECTOPIB Y PO-
3BHUTOK JIOTICTUYHOI iH}pacTpykTypH [2].

OnHNM 3 MOTEHUIHHMUX PILIEHb € pOo3po0Ka Ta BIPOBAKECHHS CTpa-
Terii PO3BHUTKY JIOTICTHKH, fKa MepemdadaTHMe IHTETPOBaHI MIIXOIU Ta
JIOBIOCTPOKOBI 11i71i. BakjiMBUM eleMeHTOM Takoi cTpaTerii € CTBOpEHHS
€JIMHOTO IICHTPY KOOPJMHAIII Ta KOHTPOJIO JIOTICTHYHHX TMPOIECIB, STKUN
3abe3nedyBaTuMe epeKTHBHY B3a€EMOJIiI0 MIXK yciMa ydacHuKamH [3].

HeoOxinHO akTUBi3yBaTH 1HBECTHIIl y PO3BUTOK TPAHCHOPTHOI iH-
(bpacTpyKTypH, 30KpeMa B OYAiBHUIITBO Ta MOJCPHI3AIiI0 JOpPIr, pO3INu-
PEHHsI Ta TOKpallleHHs 3aJliI3HUYHUX BY3JIiB Ta MOPTOBUX TepMiHaNiB. Bax-
JIMBO TAKOX MiATPUMYBAaTH PO3BUTOK IHTEPMOAAIBLHOTO TPAHCIIOPTY, SIKMH
3a0e3MeunTh MIBHIKE Ta ¢(EKTUBHE MEPEBE3CHHS BAHTAXIB MK PI3HUMHA
BU/IaMH TPAHCIIOPTY.

Jnst CTIpOIeHHsT MUTHHUX HpoLexyp HeoOXiJHO BIIPOBAJNTH EJIEKT-
POHHY CHCTEMy MHUTHOTO Oo()opMIICHHS Ta 3a0e3MeYUTH aBTOMAaTH30BAHUH
00MiH JaHUMHU MK METHHIISIMA Ta JOTiCTHYHUME KoMmmaHismu. Kpim Toro,
BaXXJIMBO BJIOCKOHAJIOBATH KBaJli(iKaIlilo Ta MATOTOBKY (axiBmiB y cdepi
JIOTICTUKH, MO0 3a0e3MeYNTH BUCOKY SIKICTh OOCITyrOBYBaHHS Ta Tpode-
CIHUH PO3BHUTOK y TaITy3i.

VYkpaiHa Mae MOTEHIiaJd CTAaTH BaXJIMBUM JIOTICTHYHHM IEHTPOM
Mix €Bponoro Ta Aziero. OgHaK, A7 JOCSITHEHHS i€l MeTH HeoOXiTHO aK-
TUBHO CIIPUSTH PO3BUTKY TPAHCIOPTHHX KOPHUIOPIB Ta JIOTICTUYHUX Me-
pex. CriBrpand 3 MDKHApPOJHHUMH OpraHi3alisMH Ta NapTHEpaMH MOXe
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JIOIIOMOI'TH B OOMiHI JOCBIZIOM Ta TEXHOJIOTISIMHU, a TaKOX B 3aJIy4EHHI iH-
BECTHII#l y PO3BUTOK JOTiCTUYHOT iHpacTpyKTypH [4].

[IpiopureTHUMH HaNPsIMKaMU IJIsl TTOI0JIaHHS POOJIeM YKpaiHChKOT
JIOTiCTHYHOI IHPPACTPYKTYPH €:

- 3a0e3rneuyeHHss KOOpAuHalii Ta iHTerparii MiXk yJYacCHUKaMH JIOTicC-
THUYHOTO JIAHIIOTA [UITIXOM CTBOPEHHS €IMHOTO IEHTPY KOHTPOIIO Ta KO-
OpIHHAIIT;

- PO3IIUPEHHS Ta MOJIEPHI3aIlisl TPAHCIIOPTHOI iH(pacTpyKTypH, 30-
KpeMa IUIIXOM OyIiBHHIITBa HOBUX JOPIT, POMIMPEHHS 3aII3HIYHAX Mari-
cTpajeil Ta MOJIepHi3allil HOPTOBUX TEPMiHAIB;

- BIPOBAKCHHS EJIEKTPOHHUX MHTHHX IpPONEAYp Ta CTBOPEHHS
CHPOLICHUX Ta aBTOMaTH30BAHUX CUCTEM OOMiHY JaHMMH MK MUTHHULISIMU
Ta JOTICTHYHUMHU KOMITaHisIMH;

- 3aJy4eHHsI 1HBECTHUIIH Y PO3BUTOK JIOTICTUYHOI 1H(OPACTPYKTYpH,
SIKi OyZyTh CIPHATH BIPOBAKEHHIO CYYaCHUX TEXHOJIOTIH Ta MiIBUILIEHHIO
e(EKTHUBHOCTI JIOTICTUYHUX MPOIICCIB;

- MiABUILEHHS KBaidikauii (paxiBIiB y raimy3si JOTICTUKH Yepe3 op-
TaHi3alilo CIeNiali30BaHuX HaBYaIBHUX MIPOTPaM Ta TPEHIHTIB [5].

SIK BHCHOBOK, MOXXHa CKa3aTH, IO YCHIIIHE BHUPIMICHHS MpoOiIeM
PO3BUTKY Ta ()OPMYBaHHs Cy4acHO] JIOTICTUYHOI iHPPaCTpyKTypH B YKpai-
Hi CIIpUATHME TOKPAICHHIO KOHKYPEHTOCIPOMOXHOCTI YKPaiHCBKOTO 0i3-
Hecy, COPUSITUME PO3BUTKY 30BHIIIHBOI TOPTIBII Ta MO3UTHBHO MO3HAYUTH-
Csl HA €eKOHOMIYHOMY PO3BHUTKY KpaiHH. BakinBO yCBIIOMUTH, 110 Cy4YacHa
JoricTiyHa 1HPACTPYKTYpa € KIFYOBUM (DAKTOPOM y HIATPUMIL eheKTH-
BHOTO (DYHKI[IOHYBaHHs [IOCTaYalIbHOTO JIAHIIOTa, 320e3NeYeHH] HIBUAKOTO
Ta HAIIHOTO MEPEMIIIEHHS TOBAPIB Ta MOCIYT, a TAKOXK 3aJ0BOJICHHI MMOT-
ped croxuBadvis.

Henomiku B po3BUTKY JIOTICTUYHOI 1HGPaCTpyKTypHu B YKpaiHi Bu-
MararoTh HEBIIKJIATHUX 3aXOMIB Ta pillleHb. [HTerpamis y9acHUKIB JIOTiCTH-
YHOTO JIAHI[FOTa, MOJIEPHi3allisl TPAaHCIIOPTHOI iHPPACTPYKTYPH, CIIPOIICHHS
MUTHHX TPOLIEAYP Ta MiABUIIEHHAS KBai(ikamii (axiBIiB € OCHOBHUMH Ha-
TIpsSIMaMu JUIs IOCSTHEHHS TIpOrpecy.

VYkpaiHa Mae IMOTEHHian CTaTH BaKIMBUM JIOTICTUYHUM LEHTPOM B
perioHi, ajie e MOXJIMBO JIMIIE 32 YMOBH aKTHBHOTO CHPUSHHS JEPXKaBH,
MIATPUMKH Oi3HECY Ta CIIBIIpalli 3 MDKHApOJHUMHU HapTHepaMHu. Pearizarris
CTpaTerivYHuX 3aX0JIiB Ta BIPOBA/HKCHHS IHHOBAIlIMHUX pillleHb y cdepi Jio-
ricTUKy OyAyTh CIIPHUATH MiJBHIIEHHIO KOHKYPEHTOCIIPOMOXHOCTI YKpaiH-
CHKOT €KOHOMIKH Ta 3a0€3MEeUEHHIO CTIKOTO PO3BUTKY KpaiHH.

OTxe, BpaxOBYIOYH BaXUIMBICTH JIOTICTHKH JJISI Cy4acHOTO Oi3Hecy
Ta €eKOHOMIKH B IIJIOMY, HEOOXiIHO BpaxoByBaTH I1i MpoOIEeMU 1 TpaItoBa-
TH aKTUBHO Haj iX BHpILICHHSIM. 3alpOBa/KEHHS CyYacHHUX TEXHOJIOTIH,
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MiBUINCHHS €(EKTHUBHOCTI JIOTiICTUYHUX MPOIIECIB Ta CTBOPCHHS CIIPHSAT-
JIUBOTO PETYJSATOPHOTO CEPEIOBHIIA € KPOKAMH y HANPSIMKY CTBOPEHHS CY-
YacHOT JIOTICTUYHOT iHYPACTPYKTYPH, SIKa BiANIOBIJ]a€ BUMOTaM.

JlirepaTypa:
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MOJEPHI3ALISA TA PEMOHT TPAHCIIOPTHUX 3ACOBIB TA
OB’EKTIB IHOPACTPYKTYPU YKPATHU

3acthoaa €.0., lllanpan €.M., Ilerpyxnos O.B.
Hayionanvnuti mexuiunuii ynieepcumem « XapxigcoKutl NOIIMexHiuHull
iHCmumymy

MonepHizalisi Ta peMOHT TPAaHCIIOPTHHX 3ac00iB Ta 00'eKTiB iH(ppa-
CTPYKTYPH € aKTyaJIbHAM 3aBAaHHAM AJIs 0araTboX KpaiH, BKJIIOYA0YH YK-
paiHy. Y 3B'SI3Ky 31 3pOCTaHHSAM HACEJICHHS, PO3BUTKOM €KOHOMIKH Ta 3pOC-
TaKY00 MOTPEOOI0 B MOOITBHOCTI, TPAHCIIOPTHA CHCTEMa MOTpedye moc-
TIHHOT MIATPUMKH, MOJICPHI3aLlil Ta PEMOHTY 3 METOIO MiJIBUILIECHHS MIPOILY-
KTUBHOCTI, 3MEHILICHHS! BIJIMBY Ha JIOBKIJUIS TA MOKPAIEHHS O€3IeKH.

[To-mieprie, MoaepHi3amis TPAaHCTIOPTHHUX 3ac00iB Ta 00'ekTiB iH(Dpa-
CTPYKTYpPH CIIpSIMOBaHA Ha ITiIBUIIEHHS NpoayKTHBHOCTI. CTapi TpaHcmop-
THi 3aco0u Ta iHPpacCTPyKTypa MOXYyTh OyTH MEHII e(peKTHBHUMH, BUTPAT-
HUMH 1 MaJIOe()EKTUBHUMH 3 TOUKH 30pY €HEproe(h)eKTUBHOCTI Ta BUKOPHC-
TaHHA pecypciB. 1Insaxu MonepHizalii, peKOHCTPYKIIi Ta PEMOHTY, TaKi sK
BCTaHOBJICHHsSI HOBHX JIBHTYHIB, BUKOPHCTaHHS €HEproe(eKTUBHUX TEXHO-
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JIOTI Ta MOKpaIleHHs iHPPaCTPyKTypH, MOXKYTh MiJBUIIUTH IPOLYKTHB-
HICTh TPAaHCHOPTHHUX CHCTEM i 3a0e3NeuuTn Ol epeKTHBHE BUKOPHCTAH-
Hs pecypcis [1].

[To-npyre, MozepHi3allis Ta PEMOHT TPAHCIIOPTHUX 3aCO0IB Ta 00'€K-
TiB iHQPACTPYKTYpH MAlOTh HAa METi 3MEHIICHHS HEraTHMBHOTO BIUIUBY Ha
noBkimrst. Crapi TpaHCTIOPTHI 3acO0H, IO EKCIUIYaTYIOTHCS 3aCTapiIuMHU
TEXHOJIOTiSIMH, MOXXYTh MaTH BHCOKI PiBHI BUKHIIB IIKiJJTMBIX PEUOBHH Ta
3a0pyAHIOIOYNX BUKUAIB. MOAEpHi3amis Ta PEMOHT MOXYTh BKIIFOYATH TIe-
pexia Ha ambTepHATHBHI JDKepena eHeprii, BAKOPUCTAHHS OUTBII eKOJIOTid-
HO YHCTHX MaTepiajiiB Ta 3MEHIICHHS PiBHS BUKWIIB IIKiJUIMBUX PEYOBUH.
Hanpuknan, BCTaHOBICHHS €JIEKTPUYHHUX JIBUTYHIB y TPAHCIIOPTHUX 3aCO-
0ax MOXe 3HAYHO 3HU3UTU BUKUJIW BYTJICIIO Ta IHIIMX LIKIJUIMBUX pPeYo-
BHH. TakoX MOKHA 31MCHIOBATH MOJICPHI3AIlII0 IHPPACTPYKTYypHU, BCTAaHO-
BJIIOIOYH Cy4YacHi CHCTEMH YIPaBIiHHA PYXOM, sIKi JO3BOJISIFOTH Oibi ede-
KTUBHO PO3MOJUIATH TPAaHCIOPTHUI MOTIK Ta 3MEHIIYBAaTH 3aTOPH, IO
NPU3BOIATH 10 3aiiBUX BHUTpAT MajuBa Ta 3a0pyAHEHHS HABKOJIMIIHBOTO
cepenoBuia [2].

[o-Tpere, MomepHi3alis Ta PEMOHT TPAHCIOPTHUX 3ac00iB Ta 00'€k-
TiB iH(pacTPyKTypH CIpsSMOBaHI Ha MOKpamieHHs O6e3meku. Ctapi TpaHCIo-
PTHI 3aco0u Ta iH(pacTPyKTypa MOXKYTh OYTH MEHII HAIIIfHIMHU Ta BUKIIH-
KaTu OunpIne aBapiHUX CHUTyamlill. 3acTOCYBaHHA CYYacHHUX TEXHOJOTIH,
TaKUX K CHCTEMH OE3IEeKH Ta KOHTPOJIIO0, MOXKE JOMOMOITH 3alo0irTH aBa-
pisiM Ta 3MEHIIUTH PU3MKHU JUIs NTACAXKHPIB Ta MEepCOHANY. Takoxk peKOHCT-
PYKLisi 1opir Ta iHOPACTPYKTYpH MOXKE BKJIIOYATH B ceOe BCTAHOBJICHHS
JIOJIaTKOBUX CUTHAJI3aliHHUX CUCTEM, IIOKPAILEHHS OCBITJICHHS Ta MilIOXi-
JHUX JOPIXKOK, IO CIpUATHME 3a0e3MeYeHHI0 0e3MeKH YYaCHHUKIB JJOPOXK-
HBOT'O PYXY.

VYkpaiHa, sik KpaiHa 3 BEJIMKUM TPAHCIIOPTHHUM IOTEHIIAIOM Ta PO3-
BHHEHOIO 1H(QPACTPYKTYypOIO, Ma€ MOKJIMBICTh BHPIIMIATH Ii TpoOIEeMHU
IUIIXoM e(DeKTUBHOI MOZEpHi3alii Ta peMOHTY TPaHCIOPTHUX 3acO0iB Ta
00'exTiB iHQpacTpykTypu. Lle Moxxe OyTH HOCSATHYTO HUISIXOM PO3pOOKH
HAITIOHAJILHOI CTpaTeTii, sIka BU3HAYaTHME TIPIOPUTETHI peKOMEH Il 010
MOJIepHi3allii, peKOHCTpyKii Ta peMoHTy. Hanpukiaz, ypsn Moxke cpusitu
BIIPOBA/KECHHIO (DIHAHCOBUX IHCTPYMEHTIB, TaKHX SIK CIeIlianbHi (QoHIN
abo mporpamu (GiHaHCYBaHHS, SKi CIPSIMOBaHI Ha MIATPUMKY IIPOEKTIB MO-
JIEpHi3alii Ta peMOHTy. Takok MOKHa CTUMYJIIOBATH iHHOBAIIIMHI ITiIITPH-
€MCTBA, SIKi 3aMalOThCS PO3POOKOI0 HOBUX TEXHOJOTIH Ta Marepiais,
[UITXOM HaJaHHS (iHAHCOBUX ML a00 3HMKEHHS MoAaTKiB [3].

ITomixk BaXxJIMBMX KPOKIB y peaizallii MOAEpHi3amii Ta peMOHTY B
VYkpaiHi € Tako BCTAaHOBIIEHHS JTi€BOI CUCTEMH KOHTPOJIO Ta HATIISIAY 3a
IporecaMy MoJiepHizanii Ta peMoHTy. Lle Moke BKIIIOUaTH CTBOPEHHS He-
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3aJIeKHUX OpraHizaiiif abo KoMicii, siki OyqyTh BiANOBIJaNbHI 3a MepeBip-
Ky SIKOCTI poOiT, JOTpUMaHHS CTaHIAPTIB OE3MEKU Ta €KOJOTIYHUX HOPM.
KpiMm TOro, Ba<MBO 3a0e3MEUNTH HAJIEXKHY IIJrOTOBKY Ta KBami(ikalliro
NIPAIiBHUKIB, SIKi 3aiMalOTHCSI MOAEPHI3AII€I0 Ta PEMOHTOM, LI00 rapaHry-
BaTH BUCOKY SIKICTh Ta O€31eKy MPOBEIECHUX POOIT.

Hapermri, BaXJIMBUM €JIEMEHTOM YCHIITHOI MOJEpHi3allii Ta peMOH-
Ty TPaHCTIOPTHHUX 3ac00iB Ta 00'€KTIB iHYPACTPYKTYPH € CIIBIIPAIT 3 MiXK-
HApOJHMMHU TapTHEPAMHU Ta BUKOPUCTaHHS NEPEIOBOTO CBITOBOTO JOCBIiY.
VYkpaina Moke OpaTH y4acTh Y MDKHAPOJHHUX MPOEKTaX, 0OMiHIOBATHCS Te-
XHOJIOTIYHMMH 3HaHHSAMH Ta KPAIIUMH TPAKTHKAaMH 3 IHIIMMHU KpaiHaMH,
10 JO03BOJINTH BIIPOBAPKYBAaTH IHHOBAIlii Ta MiIBUIYBATH S(PEKTHBHICTH
MOJIepHi3allil Ta peMOHTY. YKpaiHa MO)Ke BCTYNaTH B MApTHEPCTBA 3 MiX-
HApOJHMMH OpTraHi3allisiM{, HalpuKia]g, E€BPONEHCHKHM COI030M, IO
OTpHMaTH OCTYH 10 (iHAHCOBOI Ta TEXHIYHOI MiATPHUMKH, sIKa JOIIOMOXE
peaitizyBaTH MPOCKTH MOJEpPHI3alii Ta peMOHTY. TakoX Ba)IIUBO aKTHBHO
BUBYATH MEPEAOBI PO3pOOKH 1 TEXHOJIOTIT B rajry3i MojepHi3alii Ta peMoH-
Ty, IPOBOJINTH HAYKOBI OCIII/PKEHHS Ta EKCIIEPUMEHTH, a TaKOX OpraHi3o-
BYBaTH KOH(EpEeHIIii Ta ceMiHapH A OOMiHY ZOCBIIOM Ta imesmu 3 paxiB-
ISIMH YCBHOTO CBIiTY [4].

OTxe, MOZEpHi3allisi Ta pEMOHT TPaHCIIOPTHHUX 3ac00iB Ta 00'€KTiB
iHppacTpyKTypu B YKpaiHi € KPUTHYHO BaXXIIMBUM 3aBIAaHHSIM IS ITiBH-
IIEHHS NPOJYKTHUBHOCTI, 3MEHIIICHHS] HETaTHBHOTO BIUIMBY Ha JOBKLIIA Ta
nokpauieHHs Oe3zneku. Peanizamisi cTparerii Ta BUKOPUCTaHHS MEPEIOBHX
TEXHOJIOTIH MOJIepHi3alii, pEKOHCTPYKII Ta PEMOHTY CIIPUSTHME CTBOPEH-
HIO OiTbII e()EeKTUBHOI, EKOJIOTIYHO YHCTOI Ta Oe3MeUYHOT TPAHCIIOPTHOI CH-
cremu B YKpaini. [le BuMaratume CibHUX 3yCHJIb Ypsiay, Oi3HECY Ta Hay-
KOBO-JIOCIIIJTHAX YCTaHOB, a TAKOX CIPHUATHME PO3BUTKY CIIBIpAIl 3 MiX-
HApOJHUMH napTHepamu. TiIbKM HUISIXOM IHTErpOBAHOTO MiIXOJy Ta CHC-
TEMHOI pOOOTH MOXKHA JTOCATTH 3HAYHHMX IOKpAIleHb y IuX cepax i cTBo-
putH OUTBIN cTifike Ta epeKTHBHE TPAHCIIOPTHE CEPEIOBHIIE T ManHOyT-
HiX TIOKOJIiHB.

Jnst TOCATHEHHS YCIIIIHOI MOJIepHi3alii Ta PEMOHTY TPaHCHOPTHHUX
3ac00iB Ta 00'€KTiB iHPpPACTPYKTypH B YKpaiHi HEOOXiTHO BpaXxOBYBaTH Ki-
JIbKa KIFOUYOBUX aCIeKTiB:

- BaXJIMBO MPOBECTH JIETAJIBHUM aHami3 motped Ta mpioputeTis. Lle
03HayYa€ BU3HAYMTH, SKi TPAHCIIOPTHI 3aCO0M Ta iH(ppacTpyKTypa noTpedy-
I0Th HaWOUIBIIOI yBary, ki mMpobiemMu Tpeba BHPIMIUTH B MEpIIy Yepry, a
TaKOX sIKi TEXHOJOTil Ta iHHOBAIi MOXYTh OyTH 3aCTOCOBaHi I JOCAT-
HEHHS [TOCTaBJICHUX ITiIeH.

- BapTO CTBOPUTH e(EKTHBHY CHCTEMY YIPABIIHHS IPOEKTAMH MO-
JepHizarii Ta pemoHTy. lle BKiItoyae po3poOKy WiTKOTrO IUIaHy [ii, BU3Ha-
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YEeHHsI BiJIIOBIAJILHUX OCi0, KOHTPOJIb 38 BUKOHAHHSM DPOOIT Ta BUKOpHC-
TaHHSM PECYpPCiB, @ TAaKOX NOCTIHHUI MOHITOPHHT Ta OLIHKY Pe3yJIbTaTIB.

- HeoOXinHO 3a0e3neunTH (iHaHCYBaHHS MPOEKTIB MOJEpHi3alii Ta
pemonTy. HeoOxiHO po3poOHTH MEXaHi3MH KOHTPOJIIO 32 BUKOPUCTAHHSIM
KOIIITiB, 3a0€3MEUnUTH BIJKPUTI TEHACPHI MPOIEIYPH Ta KOHKYPCHIIIIO Ce-
pen mOpSIHUX OopraHi3amiil Uit 3a0e3MeYeHHs ONTHMANTBHUX YMOB Ta KO-
CTi BUKOHaHHS POOIT.
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YIOCKOHAJIEHHSI OPTAHI3ALIIE MYJIbTUMOJIAJTBHUX
MMEPEBE3EHB HA BA3I MOJIYJISI IPUITHATTS PILIEHD
IH®OPMALIIHOI CHCTEMH

Kiukina O.1.}, Kiukin O.B.?
Y0o0ecoruii nayionanvruti mopcouii ynieepcumem
2Cxionoykpaincoruii HayionanbHuil yuisepcumem imeni Bonrooumupa dans

B HOBuX yMoOBax IepeBe3eHb, 110 3yMOBJIEH] BIiICBKOBOIO arpeciero
IIPOTH HAIIOI KpaiHN BUHHUKIN O0e3Jid (akTopiB, sIKi HE MPUTAMaHHI Y MUP-
HUM Jac, 1 9ki HeoOXiAHO BPaxOBYBaTH NPH KOOPAUHALII pyXy BaHTaKOIO-
TOKiB Ta PO3POOKH CXEM MOCTadYaHHS.

Bcei gii 3 opramizamii MiXKHapOIJHHX IepeBe3eHb B YKpaiHi crimpa-
I0TBCS Ha 3aKOH PO MYJBTUMOJANBHI MepEeBE3CHHs, IPUHHATHH Y JIHCTO-
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nani 2021p. 3rigHo i3 crarTeto 13 mpo mpaBa Ta 000B’SI3KH Onieparopa My-
JTUMOAAIBHUX NEpEBE3EHb, ONIEPaTop Mae MpaBo «oOHUpaTH abo 3MiHIOBa-
TH BHJ| TPAHCIIOPTY Ta MapLIPyT MYJIETHMOJAJIBLHOTO MIEPEBE3CHHS, A1F0YH B
iHTepecax 3aMOBHHKA IOCITYTH MYJIBTHMOJAILHOTO MIEPEBE3CHHS, 38 YMOBH
BHECEHHS 3MiH JI0 JJOTOBOPY MYJIbTHMOJAJIBHOTO MEPEBE3EHHS, 32 3r0/I00
CTOpIH Ta JI03BOJy MHTHOTO OpTraHy, SKIIO TOBAPH Ta TPAHCIIOPTHI 3acolw,
0 TIepeBO3ATHCA, MEepeOyBalOTh i MUTHHM KOHTPOJIEM IIiJl Yac 3Miic-
HEHHS MKHApPOIHHX ITepeBe3CHbY. [1]

OTxe, B yMOBax BiHCHKOBOTO CTaHY, KOJIM BEJIMKHU BiICOTOK TpaHC-
MTOPTHO-JIOTICTHYHOI iHpacTpyKTypu abo 3pyiHHOBaHWN a00 HETOCTYITHUHN
HE TPAIOIOTh BXKE HAJIATO/KEHI CXEMH MOCTaBOK HEOOXiTHO IIyKaTH HOBI,
OipI1 MOOUIBHI METOIM NMOOYJOBH MapHIPYTIB, sIKi O BpaXxoBYBaJlk 3MiHHI
YMOBH y pealbHOMY uaci. BiiokyBaHHS Ta OKymallis yKpailHCBKHX IOPTIB
BUMarae CTBOPIOBaTH HOBI MapIIpyTH i3 3aisHHSIM Ha3eMHUX BUIIB TpaHC-
MOPTY JUIsl BUXOJy Ha €BPOIIEHCHKI OPTH, PU IIbOMY MOOLIBHICTD KOpETy-
BaHHS CXEM JIOCTaBKH 3 BapiaHTaMU SIK BUJIB TPAHCHOPTY TaK i TPAaHCHOPT-
HUX 3ac00IB MOBUHHA BiJOYBATHCS MaiKe y pealbHOMY Yaci.

TakuM YMHOM BHHHUKA€ 33jada aBTOMaTu3auil NoOyqOBH, NOPiBHSIH-
Hs Ta BHOOPY MapLIPyTiB Ta CXeM JOCTaBKH. 3 METOIO MOOYIOBU ONTHMA-
JBHOI CXEMH JIOCTaBKHM Ta 3a/I0BOJICHHS BCIX BHMOT 3aMOBHHKA SIK BHYTpi-
IIHBOT'O, TaK i MIXKHAPOJAHOTO MYJIBTHMOJAIBHOIO MEPEBE3CHHS, IPOIIOHY-
€TBCSI 3aCTOCOBYBAaHHS METOAMYHOTO MiAXOXY 1O BHOOPY ONTHMAIbHOTO
MapIIpyTy 3MIIIAHOTO TMEPEBE3CHHS Ha OCHOBI MOJYJs, IHTETPOBAHOIO B
iHdopMmaniiiHy cucreMy TpaHcopTHO-ekcnenuuiiitol kommanii (TEK).

B cxemi JocTaBKH JIOLIJIBHO BpaxoBYBaTH 3MIiHHI yMOBH IO CKJIa-
JIAl0ThCS B peajlbHOMY 4aci, MPU [[bOMY BaHTa)XOIIOTIK Ma€ CyIPOBOJKYBa-
TH 1HOpMaLiitHUI IOTIK, SIKUH OM OYB JOCTYNHHI TaKOX y peaJbHOMY 4a-
ci. s indopmariiss Mae MIiCTUTH BiJIOMOCTI HE TUIBKU PO CTaH TPAHCHOPT-
HUX 3ac00iB Ta BaHTaXXiB y IIEBHUH Yac, aie i BiIOMOCTI PO CTaH i yMOBU
(YHKIIOHYBaHHS TepMiHAJIB, MOPTIB Ta MPUKOPJOHHUX ITyHKTIB Ha MIIAXY
PYXy BaHTaxiB.
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Puc. 1. briok-cxema MoayIt0 BHOOPY ONTHMAIBHOI CXEMH JIOCTaBKH

Sxmio 3’ABNSETHCS ONepaTUBHA iH(GOPMAIIisl IIOA0 3MIHU CUTYAIll Ha
3aJTi3HUIN Yepe3 HecTady JIOKOMOTHBIB YM MApKy BaroHiB, 4epe3 3arposy
obcTpiniB abo pyiHYBaHHSA KOJiH, aBTONUIAXIB Ta iHPpacTpyKTypH, abo B
MOPCBKOMY HOPTY Uepe3 OJ0KyBaHHA Horo abo Hebe3neKy 4M y pasi HecTa-
4l BaHTXHUX MPUCTPOIB, 3aBaHTAKEHOCTI CKJIAJCHKHX, KOHTCHHEPHHX
MaijaH4MKiB, a00 Yepe3 3aTOpH Ha MEBHOMY NMPHUKOPAOHHOMY HPOIYCKHO-
My IyHKTi, OTI€paTop MOXe MPUHHATH PIlIEHHS MIOA0 3MIiHH MapIpyTy,
BHKITIOYCHHS 3aJli3HUYHOI, aBTOMOOUTEHOI Ta/abo0 MOPCHKOi CKJIAIOBUX 3
MapuIpyTy YH PO3JUINTH Ta IMEPEHANPABUTH BiIIpPaBKY, SKIIO0 BOHA CKJIa-
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Ja€ThCs 13 JIEKUIBKOX KOHTEHHEpIB, 32 PI3HUMH LUISIXaMM CIIiyBaHHs (Ta-
panenbHo). Taki pilieHHs! CTaHYTh €pEKTUBHUMH, SKIIO HassBHI KOHTEKCTHI
IHTEpPHET PECYpPCH 3 aKTyaJIbHOIO 1H(OPMAIII€IO0, 0 TOCTIHHO OHOBIIIOETh-
cs1, @ TAKOXK CHeLiai30BaHi IHCTPYMEHTH JUIsl IIaHyBaHHS i KOMYHIKaIliil.

CyuyacHi uudposi miarhpopmu, siKi BAKOPUCTOBYIOTH OJIOKYEHH TeX-
HOJIOTi1, poOMIATE iHPOPMALit0 Pi3HOTO KOHTEHTY W MPU3HAYEHHS HOCTIIHO
JIOCTYIHOIO UL BCIX YYaCHUKIB IPOLIECY NOCTABKH, 110, B CBOIO YEpPry, Ja€
MOJJIMBICTh TPOAHANI3yBaTH CHTYaIilo, 3HANTH ONTHMAaJIbHE CIIiBBiIHO-
IICHHS BUJIB TPAaHCIIOPTY, CIUIAHYBAaTH 3MiHH, 3aII00irTH TOMIJIOK Ta 3aid-
BUX BHTpAT.

Jis IpuitHATTS pilIeHpb OO BapiaHTIB CXEM JOCTaBKH HEOOXiTHO
BU3HAYUTUCS 3 CHCTEMOIO KpHTEpiiB oLiHIOBaHHsS. [IpomoHyroTbes Taki
Kputepii (py 3MiHI MapuIpyTy):

PI3HUII BiICTaHI TICPCBE3CHHSI BAHTAXKIB;

BUTpATH HA 3MiHY ICHYIOUOI CHCTEMH IIEPEBE3CHb BAaHTAXKIB;

MIZBUINCHHS PiBHsI OC3MEKH Ta BYACHICTh IOCTABKHY;

3MEHILECHHS BUTpAT Ha JOCTABKy NapTii TOBapiB;

PI3HHUIIA ¥ 9aci JOCTaBKH.

Sx GaumMo Bci KpHTepii € pi3Hi 32 BUMIPOM, TOMY BHHUKAE HEOO-
XITHICTD pillIeHHS 0araTOKpUTEpiadbHUX 3a7ad MPUHHATTS PIlIeHb, sKi pe-
aITi3yI0ThCS 3arajbHO BIIOMUMH METOIAaMH B MOIYJI «3aCTOCYBaHHS METO-
JiB IPUAHATTS PIilICHB.

Takum 4MHOM, CTBOpEHHH MOAYJb iH(GOPMAaLiHOT MIATPUMKHU CHC-
TEMH BHUOOpY CXEMH JOCTaBKH BiJTBOPIOE iH(GOpMAIiifHy MOJEIb MOCTa-
YaHHS BaHTaXIB B CHCTEMI MYJbTHMOJAIBHUX MEPEBE3CHb Ta 3a0e3medye
3alpONOHOBaHY METOJMKY HEOOXiHOIW iH(pOPMAIi€ Al MPUHHATTS
YIPaBIiHCHKUX, (PIHAHCOBUX Ta TEXHOJIOTTYHHUX PIllICHb.
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AHAJII3 CUCTEMHA MOHITOPUHI'Y TA JUCHETYEPCBKOI'O
PEI'YJIIOBAHHSA HABEMHOI'O TPAHCIIOPTY

Kiwoes C.O., PeByn M.A.
CxionoykpaincoKuil HayioHabHul yHisepcumem iMeHi Bonooumupa Jlans

Cuctemrn GPS KOHTpPOIIO aBTOTPAHCHOPTY TEXHIYHO CKIIAITHO
BlamToBaHi. Y ixHI poOOTi 3amiTHO KOJOCANbHY KIJBKICTh pPagioTeX-
HIYHHX, IPOTPAMHHX Ta €NEKTPOHHUX BY3JiB. TOMy SIKIiCTh Ta CTaOLIBHICTH
TaKAX CHCTEM Oe3MOCepeqHbO 3aJICKUTh BiJl BEIMYE3HOI KITBKOCTI (hak-
TOpiB. ¥ po0OTi KOXKHOI CHCTEMH BH3HAYCHHS T'€OJOKAIliil € TpH OCHOBHI
KOMITOHEHTH: CYITyTHHKH, NaTYMK CTEeXEHH: 1 cepBep. Pe3ynbraroM Heko-
PeKTHOI poOOTH 200 BUXOLY 3 J1aay OyAb-sKOTO 3 IUX KOMIIOHEHTIB € ITOB-
Ha BIJICYTHICTH 3B'SI3Ky 3 NPUCTPOEM CTEKEHHS a00 HeNpaBHJIbHE Ieomo-
3UI[IOHYBaHHs 00'€KTa Ha eJNEKTPOHHIH KapTi. OCHOBHUMH JKepesaMu He-
CHpaBHOCTEH y poOOTi CYNMyTHHUKOBOI'O MOHITOPUHTY TpaHcmoptTy €: IIpo-
OseMu 3 TPUCTPOEM cTekeHHs; O0'€KT 3HAXOAUTHCS 11032 30HOI0 JTOCSIK-
HOCT] CHTHAJIB, IO TEPeAalThes cymyTHuKamu; [Ipobiemu 3 cymyTHHKa-
MH Ta MEpeKaMH CTUTBHUKOBOTO 3B's3Ky. HeoO0XiqHO po3yMiTH, 110 IS KO-
PEKTHOTO BimoOpaXkeHHsI 00'€KTa MOHITOPHHTY Ha €IIEKTPOHHINH KapTi, Tpe-
Kep CTC)KCHHS MOBHHEH 3HAaXOIUTHCHh Y 30HI NMOKPHUTTS HE MEHIIE CEMH
GPSTJIOHACC cynyTHHKIB Ta CHpaBHO MpUHMATH iXHI CHTHAIH. TyT
MOXYTh BHHUKHYTH IIPOOJIEMH HACTYITHOTO XapakTepy: BumkHeHHs abo
3001 B poOOTi caMuX CYIMyTHUKIB a00 TX HA3eMHUX CTaHIIH, SKi MalOTh TEX-
HiYHI npuunHM; Y JIESKUX TI'€030HaX, Ha SKICTh CHUTHANYy, LIO BH-
MIPOMIHIOETBCSI CYITYTHHKaMH, TaK CaMO HEraTMBHO MOXYThb BIUIMHYTH MO-
rofHi ymoBy; [IpoGiemu 3 cepBepamu Ta IPOrpaMHUM 3a0€3IEUCHHSAM.

HaiiBaxiuBiluii HampsIMOK iSUTBHOCTI JTUCIIETYEPCHKOI  CIIy»KOU
MoTIepeKeHHS Ta JIKBialis HaCIiAKiB MOPYIIeHb pyxy. Lle ocobmmBo ak-
TyaJbHO AJISI MApUIPYTHHUX NEPEBE3€Hb, OCKUIBKHM B I[bOMY BHIAJKY ITOPY-
IICHHS B PyCl TOPKAIOTBCA IHTEpeCiB 0ararboX MAcaXUpiB, aXX IO MOPY-
LIEHHS MEePEeBI3HUKOM CBOiX JIOTOBIpHHMX 3000B'sI3aHb, a MEPEKPHUTTS TPACH
MapHIpyTy NPU3BOIMTH J0 NPUIMHEHHS MOBiIOMJIEHHS Ha HhOMY. Haifvac-
Time mopymeHHs BinOysarorcs Ha ['TIT depe3 KOHIEHTpAIliIO Y MICTi TpaH-
CIOPTHHX 3ac00iB Ta MapmpyTiB. [1i1 MOPYIIEHHAM PyXy PO3yMiIOTh CHUTY-
ariro, M0 BHHMKIA Y 3B'I3KYy 3 HEBIINOBITHICTIO (PAaKTHYHUX 1 IIAHOBUX
XapaKTEePUCTUK MEPEBI3HOr0 MPOIECY, 10 CIPUYUHHUIO 3HMKEHHS SKOCTI
TPAHCIOPTHOTO OOCITyTOBYBAHHS IMACaXUPiB 33 CTYNEHEM TSDKKOCTI IOpy-
IICHHS MOJISIOTh HAa CHCTEMHI, JIOKambHI Ta 300i. CucTeMHI MOPYIISHHS
PYXY, OBHY 3yNUHKY PYXY 1 NPUIIMHEHHsS] 00CIyroByBaHHs. BoHH BUKIIU-
KalOThCsl CTHUXIHHUMU JIMXaMH, KaTacTpodamu, aBapisiMU CHCTEM €HEProIo-
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crayanHst ['ET Tomo. JlokanbHi mopymeHHS NPU3BENYTh A0 YacTKOBOTO
oOMexxeHHs pyXxy. Hanpukiiaz, JoKalsHUM MOPYIICHHSM OyZe HEBUKOHAaH-
HS PO3KJIaJl pyXy 4Yepe3 BIICYTHICTh Ha MapLIPyTi YACTUHH PYyXOMOTO CKJia-
ay.

CporosiHi cucTeMu CyImyTHHKOBOTO MOHITOPUHIY 0a3ylOThCsl Ha BU-
KOPHCTaHHI HOBITHIX JOCSTHEHB y Taly3i CTBOPCHHA Ta €KCIUTyaTallii Teme-
KOMYHIKaI[ifHOTO Ta iH(pOPMAIIHHOTO CepeOBHUINa, a TAKOK BUKOPUCTAHHS
IHHOBAIIITHUX TEXHOJOTIH K OCHOBH PO3BHUTKY IEPEIOBUX METOIB YIIPaB-
JHHS TiATPHEMCTBOM. MOHITOPHHT TPAHCIIOPTY HA OCHOBI CHCTEM CYITyT-
aukoBoro crexeHHs [JIOHACC/GPS e omniero i3 3aTpeOyBaHUX IOCIYT Y
6araTboX Tray3sX JXUTTEMISUTbHOCTI. OCOOIMBO 3BaXkalo4d Ha Te, IO Collia-
JIbHO-€KOHOMIYHHUI PO3BUTOK OY/b-SIKOTO MiCTa Y perioHy KpailHu HEMOXK-
JMBHH O3 BIPOBAKEHHsI BUCOKUX TEXHOJIOT1H, 30KpeMa aBTOMaTH30BaHUX
CUCTEM YINpaBIiHHSA. MOHITOPHUHI TPaHCHOPTY JO3BOJSIE 3a0€3MEUYUTH HE
TIIBKA MOJIIMBICTH ONEPAaTHBHO OTPUMYBATH iH(opMmamilo mpo Mmicue3Ha-
XO/KCHHs Ta CTaH MOOUIbHUX 00'€KTiB, a i e)eKTUBHO MiHIMI3yBaTH BH-
TpaTH KOMIIaHil, SKi BUKOPHCTOBYIOTh CUCTEMY MOHITOpHHTY. B nanmii
Yac Ha PHUHKY aKTHBHO IIPOCYBAa€ThCA CHCTEMa CYIyTHHKOBOI HaBirarmii
I'JIOHACC, Ha OCHOBIi SKO1 3HIMCHIOETHCS MOHITOPUHT TpaHCTopTy. Crc-
tema ['JIOHACC Mosxe 3HaiiTH HalimupIne 3acTOCYBaHHS y CBITOBiH €KO-
HOMIIli, 30KpeMa MiIBUIICHHS e()eKTUBHOCTI BUKOPHUCTAHHS TPAHCIIOPTY,
OTIEPAaTHBHOCT] YIPAaBIiHHS CITy>KOaMH JIONOMOTH y HaA3BHYaWHHUX CHTYya-
LisIX, MOJIMIIEHHS SIKOCTI 00cyroByBaHHs HaceneHHs. Cy4acHUH Miaxiza 1o
poboTH TpaHCHOPTHOI 1H(GPACTPYKTYpH Nepeadadac CTBOPEHHS MOTYKHOT
6ararodyHkioHaapHOI cucTeMu. ChOro/IHI B yChOMY CBIiTi KepyBaHHS Tpa-
HCIIOPTOM BIKE 3JIIIICHIOETBCS 13 3aCTOCYBAHHSM HaBiraliiHoro odnagHaH-
HSl.

MOHITOPUHT TPAaHCTIOPTY MPAITIOE 32 TAKOK CXEMOIO: BCTAHOBIECHUHN
Ha TPaHCIIOPTHOMY 3aco0i OOpTOBHIl OJIOK Tmepemae JI0 ANUCIIETIEPCHKOTO
LEHTPY CHUTHAN, SKWH JO3BOJSIE BU3HAYUTH HE TUIBKH MiCLE3HAXOKECHHS
aBTOMOOLIA, a ¥ CTaH HoOro pi3HUX BY3TiB Ta arperaTiB. CyIyTHUKOBHI MO-
HITOPUHT BUKOPHUCTOBYETHCS CHOTOJHI JUTS ITOTPEO Ha3eMHOTO TPAHCIIOPTY,
B CHEPreTHYHIN Ta HadTOra3oBiil ramys3sx, y OyHiBHHITBI Ta CiIECBKOMY
TOCIIO/IapCTBI — TOOTO y BCiX cdepax, Je BaXKIMBA MPHUB'A3Ka PO3TALIYBaHHS
J0 TPOCTOPOBUX JaHUX Yy peanbHOMy uaci. PO3BHTOK manmBHO-
€HEepPreTHYHOI Tay3i 00'€KTHBHO IUKTy€ MOTpedy B CHCTEMax CTEKEHHS,
AKi BUKOPHCTOBYIOTh CYITyTHUKOBY HAaBITaIlil0, paaio3B'a30K Ta EIEKTPOHHY
KapTKy. BHCOKOTOYHA crcTeMa MOHITOPHHTY PyXOMHX O0'€KTiB BH3HAYa€e
KOOPJMHATH TPAHCIIOPTHOTO 3aCc00Y, IO PYXAEThCS, HE3AIEKHO Bijl MPUMX
npupoan i yacy noou. Cucrema monitopunary "T'JIOCAB" ctBopena mms
e()eKTUBHOTO0 BMKOPUCTAHHS B paMKax ONTHMi3alii Oi3Hec-IpoueciB KoM-
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TaHii, a TaKOX EKOHOMIYHO BHTIHOTO Ta Pal[iOHaJbHOTO (YHKIIOHYBaHHS
pizHux ciayx0. [Ipu 11poMy Ha HepIuuii MIaH BUXOAWUTH POJIb KOHTPOJIO B
yIpaBiiHHI Ta cKkOpo4eHHi BuTpar. CyIyTHUKOBUII MOHITOPUHI TPaHCIIOP-
THHUX 3aC00iB, IO IIBUJIKO PO3BHBAETHCS, CTAB BAXKINBOIO 1HOPACTPYKTY-
POI0, HE MEHIII TTOTPIOHOI0 B MOBCSKAECHHOMY JKUTTI, HI’K MEpEXkKi eJIeKTpo-
mocTa4aHHsa a00 JOPOTH.

Came BIPOBa/KCHHS CHCTEMH B Oi3HEC-TIPOIECH ITiAIpPHEMCTBA
BKITIO9ae 6e3mocepenHso BecraHoBiIeHHs oomagaanas «[JIOCABy, TexHiuHi
Ta aJMIHICTpaTHBHI 3aXOAM, SK IPABWIIO, IO CKJIAINAIOTHCA 3 OpraHizarii
MICIIS TUCTIeTdepa 1 yCTaHOBKH Ha HROTO HOBOro [13, HajaromkeHHs Horo B
pearpHIX 3aBIAaHHAX, HAMAIITYBaHHS iHTEpQEICciB 1 MpaB TOCTYIIy, a TAKOX
HABYaHHS KOPUCTyBadiB. [lo4aTok i KiHEIb MEpioqy 3aCTOCYBaHHs BH3HA-
YalOThCS BBEICHHSM Yy CUCTEMY PEabHHX NaHUX 1 TOTOBHICTIO TIEPCOHAITY
JI0 caMocCTiitHOT pob6otu. Yac 1pOro eramy CKIAAA€ThCS 3 00YMOBICHOTO
TEpMiHy TECTOBOi 30HHM, 00CATY NOAATKOBUX IOPOOOK, SIKi HE YBIWILIM 10
TEXHIYHHX 3aBJIaHb, Ta TEPMiHY IIEPCOHAILHOT POOOTH (haxiBIIiB - YCTaHOB-
HUKIB Ta IHTETPaTOPiB.

OCHOBHI MOKJIMBOCTI CHCTeMH (OpMYBaHHS 3BITiB:

- OOk 3asiBOK Ha TPAHCHOPT, 3pYYHUH rpadidHuil iHTEpdeiic po3-
TIOJIUTY 3asIBOK IO aBTOMOOINIAX, BIACTE)KEHHS CTATyCy BHKOHAHHS 3aBIaH-
HS,

- Bummicka Ta 00poOKka TOPOKHIX JUCTIB JISTKOBUX aBTOMOOLIIB, Ba-
HTXXHOTO Ta CIELiaJIbHOTO TPaHCHOPTY, OyJIBEIbHUX MallWH Ta MEXaHi3-
MiB Ta iH;

- Po3paxyHOK HOpMAaTHBHOI Ta (paKTUYHOT BUTpATH MajiuBa. PiieH-
Hsl JI03BOJISIE BECTH OOJIIK BUTPAT MaJIMBa Il aBTOMOOLIIB 3 HEOOMEKEHOIO
KUTBKICTIO 00JIaIHAHHS Ta MPHUYEIIiB;

- Po3paxyHOK BUPOOITKY B JOPOXKHIX JIUCTAX 3a PI3HUMH apameT-
pamu. OcHOBHI mapamerpu (TpoOir, Bara BaHTaXy, BaHTaXX0o0ir, mepion
yacy y BOpaHHI, y TIPOCTiif TOIIO) 3a7aHi B cucTeMi. MO)KHA HaJIaIITOBYBa-
T OyIb-AKi JOBUIBHI MMapaMeTpu BHPOOITKY 1 Hajalli aHAi3yBaTH IO iH-
(dopmariir;

- Po3paxyHOK HapaxyBaHb 3apO0iTHOT TUIATH BOMIS;

- OmHOYacHUH OOJIK MaJbHOTO, MPUAOAHOTO PI3HUMH criocodamMu —
KYyIICHOTO 32 TOTIBKY, OTPUMAaHOI0 32 TaJlOHaMH, IPUI0aHOTO 32 KaPTKaMH
0e3roTiBKOBOI OIIaTH, BUAAHOTO 31 CKJIAAy MiANPHUEMCTBA, OTPUMAHOTO Y
CTOPOHHBOT'O MTOCTAYAHLHUKA;

- HanamryBanHs Tabmuil 3aje)XHOCTI HOpMaTuBIB BuTpatén [IMM
BiJl TeMIepaTypH 3HAYHO MOJIETHIYIOTh POOOTy MPH PO3PAXyHKY JOPOXKHIX
JIUCTIB y PeTiOHaX 3 CE30HHUMH TEMIIEepaTypaMHu, 10 9acTO 3MiHIOIOTHCS;
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- MoxnuBiCTh BUKOPUCTAHHS IMOIEPEHBO 3aIIOBHEHOTO JOBIIHHKA
MoJieNield TPaHCHOPTHHUX 3ac00iB 13 BCTAHOBICHUMHM HOPMaMH BUTPATH
TIMM;

- Jleramnizaris 3anpaBok [IMM;

- OOk TEXHIYHOrO 00CIYrOBYBaHHS Ta PEMOHTY TPAaHCIOPTHHX 3a-
co0iB;

- KoHTpois 3HOCY TpaHCHOPTHUX 3ac00iB, 3aITYaCTHH Ta arperaTis.

OCHOBHOIO METOIO AUCTIETYEPCHKOTO PETYIIIOBAHHS IIePEBE3CHb BaH-
TaXiB € BUKOHAHHS ITUIaHy IepeBe3eHb BaHTaXIB i KOHTPOJB 3a OpraHi3ari-
€10 TIepeBi3Horo nporecy. OCHOBHUMH 3aBAAHHSAMHU AUCIIETYEPCHKOT IPyIH
€: BU3HAYEHHS KUTBKOCTI TPAHCIIOPTHUX 3aCc00iB I KOKHOTO 3aMOBIICHHS,
PpO3po0OKa palioOHAIBHUX MapLIPYTiB PyXy; PO3paxyHOK KUIBKOX IOKa3HHU-
KiB /17151 BU/Iayi 3aB/IaHb BOJIIEBI.

MOHITOPUHTI — BH3HA4YEHHS KOOPIUHAT MICIIE3HAXOJDKEHHS TpaHC-
MOPTy, MOro HampsIMKY, HIBHJKOCTI PyXy Ta IHIIUX MapaMeTpiB: BHUTPATH
najauBa, TEMIEPaTypy B XOJOJUIbHUKY Ta iH. CYyIyTHUKOBI CUCTEMH MOHI-
TOPHHIY PyXy AOIOMAaralTh BOJISIM OpI€HTYBAaTHCS Ha HE3HAWOMIH Miciie-
BocTi. [IpHHINIT MOHITOPHHTY 3IIMCHIOETHCS HUIIXOM aHaJi3y Ta Bpaxy-
BaHHS MPOCTOPOBHX 1 YaCOBHX KOOPIMHAT TPAHCIIOPTY.
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AHAJII3 IHTEJEKTYAJIBHUX TPAHCIIOPTHUX CUCTEM

Kuarwes C.O., Cironin A.€.
Cxionoykpaincovkuili Hayionanvhull yHieepcumem imeni Borooumupa /lans

Inrenexryanbhi TpancnoptHi cuctemu (ITC) crukarorbes 3 psimom
npoOieMm, siKi TOTPeOYIOTh YBAaru Ta BUPIIICHHS:

1. KommnekcHicth interpauii: ITC BumaratoTh iHTerpamii pizHHUX
KOMIIOHCHTIB, TAKUX SK JATYMKUA, MEPEKIi 3B'SI3Ky, aHATITHYHI CHCTEMH Ta
iHmi TexHoJorii. [TocTaHOBKa IIUX CHCTEM Yy BEIHKOMY MaciTadi Moxe Oy-
TH CKJIaJHOIO Ta BUMAaraTy 3HaYHNX 3yCHUIIb.

2. TIpoGmemu 6e3mexu: ITC moB'szaHi 3 pH3HKOM Kibepartak, sKi
MOXYTh HETaTUBHO BIUIMHYTH Ha Oe3neKky Ta (pyHKIiIOHYyBaHHS TPaHCHOPT-
HUX cucTeM. 3a0e3medeHHs KibepOeslekn Ta 3aXHCTY Bill TaKHX 3arpo3 €
BAXKJIMBUM acrieKToM po3BuTKy ITC.

3. HopmaruBHo-npaBoBe peryntoBanHs: Pozsurok ITC morpebye
BCTAaHOBJICHHSI BIJIIIOBITHOTO HOPMAaTHBHO-TIPABOBOTO PETYJIIOBAHHS, SIKE
BpaxoByBaTHMe HOBI TEXHOJIOTIT Ta iX BIUIMB Ha cycmijbcTBO. HeoOxinHo
PO3poOHTH CTaHAapTH Oe3MeKH, MPUBATHOCTI Ta BUKOPUCTAHHS JaHHUX JUIS
edexruBHoro ¢pynkuionysanus [TC.

4. ®dinancyBanss: BrnpoBamkenns ITC Bumarae 3HayHHX (piHAHCO-
BUX BUTpPAT Ha pOo3poOKy, BIPOBAKEHH Ta MIATPUMKY cucteM. HeoOxiqHo
3HalTH edekTuBHI Mojeni (iHaHCYBaHHS, MO0 3a0€3MEYHUTH CTAJICTh Ta
po3surok ITC.

5. IlpoGmemu mnpuBatHOCTI Ta 3axucrty pnanux: ITC 30uparorsh
3HAYHY KUIBKICTH JJAHMX IPO KOPUCTYBAadiB, IX MOBEAIHKY Ta MiCI[€3HAXO0/I-
KeHHs. 3abe3rneueHHs KOH(QIACHIIIHOCTI Ta 3aXHCTy IWX JAaHHUX BiJ He-
CaHKIIIOHOBAHOT'O JIOCTYILY Ta 3JIOBKUBAHHS € BXIMBUM 3aBJIaHHSM.

ITC moxyTe HamaBaTH iHpOpMaMLi0 MPO Pi3HI BHAM TPAHCIOPTY,
BKITIOYAIOYH TPOMAJICEKUI TPAHCIIOPT, BEJIOCHUIIEN Ta aBTOMOOLII Ha Mpo-
KaT, 110 JOIOMAarae KOPUCTyBayaM 3HAWTH ONTUMAJbHUN MapuIpyT IJist
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cBOI 1MOT3/1KM, KOMOiHYIOuM pi3Hi Buau TpaHcnoprty. ITC moxyTs Hagati
iH(pOpPMAIIifO PO JOCTYMHICTh PI3HUX BUIIB TPAHCHOPTY, ONTHMANBHI I1e-
pecaiku Ta PO3paxyHOK Hacy MOi3AKH Ui 3a0e3ledeHHs 3pY4YHOCTI Ta
e()eKTUBHOCTI IepEMIlLCHHSI.

Cucremu Oe3neku Ta excrpeHoi gonomoru: ITC MoxyTs HagaBaTh
CHCTEMH MOHITOPHHTY Ta CIIOBIIIEHHS PO HeOe3MeuHi CUTyarii Ha opo3i,
Taki SK aBapii, HeOe3Mmekn Ha JOpo3i ab0 HEeBIATOBIAHOCTI MpaBUIIAM J10-
POXHBOTO PyXy. BOHM TakoX MOXYTh aBTOMAaTHYHO CIOBIIIATH CITy>KOu
eKCTPEHOi JONMOMOTH Ta TepelaBaTH HEoOXimHy iH(opmarmito s orepa-
THBHOTO pearyBaHHS Ha Ha/J3BHYAifHi cutyarii. [lepconamizoBaHi peKoMeH-
namii Ta igauBinyaneHi HamamTyBaHHS: [TC MOXYTh HagaBaTH KOPHUCTYBa-
YaM [EpCOHaNli30BaHI pEeKOMEHJAlli M0N0 ONTUMaJbHUX MapLIPYTIB,
TPaHCIOPTHUX 3ac00IB, PO3KJIA/IB Ta IHIIUX MTApaMETPiB, BPAXOBYIOUH iXHI
ocobucti BooOanHs Ta notpedu. KoprcryBaui MOXYTh TaKOK HaJaIlTO-
BYBATH CHUCTEMY 3TiTHO 3i CBOIMH BUMOTaMH{ Ta OTPUMYBATH 1HJHUBiyallbHi
MOBIIOMJICHHS Ta CHOBIilIeHHA. L[i TPIOPUTETHI MOCIYTH CTBOPIOIOTH
3py4HICTh, KOM(OPT Ta Oe3meky s kopuctyBauiB ITC, mgomomararoth
3MEHIINTH Yac MepeMilleHHs, 3a0e3NeUnTH ePEeKTUBHICTh Ta CIPHAIOTH
panioHaIbHOMY BUKOPUCTAHHIO TPAHCIIOPTHHUX PECYPCIB.

[Ipobmemu MichbKOi MOOINTBHOCTI B HaMOUTBIIMX MicTaX (i MPUKIAL
Kuesa). Micpka MOOITBHICTE € IHCTPYMEHTOM 33[JOBOJICHHS MOTPed rpoma-
ISHWHA MK Horo (pyHKIIOHANFHUME 30HAMU IJIS peaji3alii 3B'A3KiB, IO
YTBOPIOIOTBCSL B PE3yJIbTaTl IKHUTTEMISIBHOCTI, 3a JOIMOMOTOI CHUCTEM
TPAHCIIOPTHOTO 00CIyroByBaHHs a00 mimku. OCHOBHI 3B'I3KM MOYKHA
MOJITUTH Ha TPYJIOBi, 03J0pOBYI Ta KyJbTypHO-100yTOBi. CHcTeMa TpaHc-
MMOPTHOTO OOCIYrOBYBaHHS HACEICHHS MiCTa MOMISIETHCS HA MiICHCTEMHU
IPOMAJICBKOTO Ta 1HIMBIYaJbHOTO TPAHCIIOPTY. 3aJIeXKHO Bij crocoly re-
pecyBaHHS - NUIAX (Himuit 0o TPaHCHIOPTHHUI), IKUM JIIOIUHA TOOUPAETHCS
BiJl TIOYAaTKOBOTO /IO KIHIIEBOTO ITYHKTY TIepECyBaHHs, MOOUIBHICTh MOXKE
OyTu 3arajgbHUM a00 TpaHcOPTHUM. OCHOBHHMH CIIOCO0aMHU NepeCcyBaHHS
Hapasi €: IMIOIKW, TPOMAICHKUH TPaHCIOPT, BEIOCHITCH, iHAMBITyaTbHUN
TPAHCIOPT Ta 3200 MIKPOMOOLIEHOCTI, ajie 1l HEMOBHUHN TepelTiK.

3aranbHOI0 MOOLIBHICTIO HAa3WMBAIOTh, KOJIM BHKOPHUCTOBYIOTHCS BCi
i BUIM, a TPAHCIOPTHOIO — Ty, IO PEali3yeThCs 3a JIONOMOTOI0 BHIIB
«TPOMAJICBKUI TPAHCIOPT», «BEJIOCHIE, «IHIWBIAyaIbHHUH TPaHCIIOPT
Ta «3acobm MikpoMmobimpHOCTI». CydacHi MicTa XapaKTepu3yIOThCS 1HTCH-
CHBHICTIO €KOHOMIYHHUX 3B'S3KiB, a MOTpeda B TPaHCMOPTHUX TEPEMIIICH-
HSIX HACEJICHHS HACTIIbKU BEJIMKA, 1110 TMOTEHIIIHHO MOKe OyTH pealli3oBaHa
JIUIIE 32 YMOBH BCEOIYHOTO PO3BHUTKY Pi3HUX BHJIIB TPAHCIIOPTY 1 TpaHC-
MOPTHUX KOoMyHikamii. Ilepen MicToOyZaiBHUKaMK Ta MPOEKTYBaJIbHUKAMU
Lle CTBOPIOE 3aBJaHHS, BUPIMICHHS SKOTO BIUIMHE SK Ha XapaKTEPUCTHUKU
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MICBKOT'O TPaHCIIOPTY, TaK i Ha PO3BUTOK MicTa B IiIoMy. MOKHa BUALIUTH
YOTHPH TPYIH IPOOJIEM MICBKOTO TPAHCHIOPTY:

- 33JI0BOJICHHSI TPAHCIIOPTHHX MOTPEO;

- MiJIBUICHHS €KOHOMIYHOT e()eKTUBHOCTI;

- M/IBUILICHHS O€3IEKH PyXY;

- 3MEHIIEHH [IKiUTMBOTO BIUIMBY HA HAaBKOJHIITHE CEPEIOBHIIIC.

Oco06muBoi yBaru 3aciyroBYIOTh JABi MPOOJIEMH, sIKi HalOimbIIe Xa-
pakTepHi U1 HalOIIBIINX YKPaiHCHKUX MICT:

- BHCOKA 3aJIS)KHICTh HACEJICHHS BiJ] aBTOMOOINSA (KOSQIIiEHT BHKO-
puctanas aBToMo0ist — 0,88, y MicTax €BpomH 3 PO3BUHEHOIO TPAHCIIOPT-
HOIO iH(pacTpykTypoio — 0,3);

- 3aBaHTAXEHICTh MICT, OCOOJIMBO LEHTPIB, IPHUBATHUMH aBTOMOOI-
vy (KuiB mocimae 3 micue B peHTHHTY MICT 3 HaWOUIBIIUMHU 3aTpUMKa-
MH).

Amnanisyroun J0cBia 0araTboxX KpaiH CBiTY, MOKHa chopMyBaTH JiBa
LUISIXH BUPIMIEHHS NPOOJIEMH TPAHCIIOPTHOT CUCTEMH MICT:

- eKCTEHCHBHUIA (3011bIIeHHS % BYJHUIb 1 IOPIT Bij 3arajbHOI IUIOII
MiCTa, PO3IIUPEHHS iCHYIOUYOI BYJIHMYHO-AOPOKHBOI Mepexi, OYyAiBHHIITBO
TepeXpecTb Ha Pi3HUX PIBHAX TOIIO);

- IHTeHCUBHHH (3MiHA MIPIOPUTETIB Yy MipaMiga MichbKoi MOOLIBHOCTI,
CTBOPEHHS HOBUX MapLIPYTiB IPOMAICHKOTO TPAHCHOPTY Ta ONTHMI3aIlis
ICHYIOUHMX, MOJICJIIOBAaHHS TPAHCIIOPTHUX MOTOKIB Tommo). Micra 3 po3BuHe-
HOIO TPAHCIOPTHOIO 1H(PACTPYKTYPOIO NMPH IUIAHYBaHHI TPAHCIIOPTHOI iH-
(bpacTpyKTypH HaAaroTh NepeBary MiloXoJaM Ta MAJIOMOOIIEHUM JIIOJISIM.
JlpyruM TpiopUTETOM € TPOMAJICBKHI TPAHCIIOPT, SIKMH MOXeE NepecyBaTH
Habarato Oijbllic HACEICHHS, HiXK MPHUBATHI aBTOMOOLI, IKHH HE BHMarae
MapKyBaHHs Ta Ma€ HabaraTo MEHIIW BIUIMB Ha HABKOJIMIIIHE CEPEIOBHIIIE.
Benocunenuuii TpaHCHopT, SKUH MOTpeOye creuiaibHOi iHPPaCTPyKTypH
Ta MapKyBaJbHUX MICIlb, TAKOX € JIPYTMM IpiopuTeToM. BapTo 3a3HaunTH,
mo cepenni (50-250 tuc. memkanmiB) Tta Mani (o 50 THC. MEIIKAHIIIB)
MiCTa MOXYTh NMPHIUIATH OiNbIIe YBarum PO3BUTKY BEIOCHIICTHOI MEpEXi,
HDK Mepexi IpoMaJIChKOTO TpaHcIopTy. Lle 1oB’13aH0 3 HEBENMKHMHU PO3-
MipaMH MICT i KOMIIAKTHUM pO3TallyBaHHAM OaraThOX 00’ €KTIiB, IO, B
CBOIO YepTy, MOJIETIIYE Ta 3a0X0UY€ BEJIOCUIIEHUH pyX. TpeTiit mpiopureT
— TaKkci, CriyibHa MOOUIBHICTh Ta KOMEPIIIHHUNA TPAHCTIOPT, IO € CTUMYJIIO-
ounM (pakropoM it GizHecy. OCTaHHS TMO3UIliST HAJIEKUATh OCOOMCTHM i
NPUIIAPKOBAaHUM aBTOMOOIISIM. BOHM BHMaraiooTh BEJIMKHX IUIOUI IS
30epiraHHst Ta 00CIyrOBYBaHHS, CHPUYUHSIOTH 3a0pYAHEHHS] HABKOJIHIIIHb-
OT0 CepefoBHINA Ta, HE3BaKAIOYM Ha OUIBITy MOOLNBHICTH Ta KOMQOPT,
MEHII €(PEeKTHBHI.

83

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



JlitepaTtypa:

1. Hlazkova A. S. Industrialno-lohistychna infrastruktura yak osnova innovatsiinoi
modernizatsii ekonomiky [Tekst] / A. S. Hlazkova // Ekonomika ta upravlinnia
natsionalnym hospodarstvom. — 2016. — Vyp. 2. — S. 49-52.

2. Kliuiev S. Problems of logistic strategy / S. Kliuiev, V. Yermak, D. Dolbnia //
Lohistychne upravlinnia ta bezpeka rukhu na transporti: zbirnyk naukovykh
prats naukovo-praktychnoi konferentsii zdobuvachiv vyshchoi osvity ta mo-
lodykh vchenykh., 14-16 lystopada 2019 r., m. Lyman — Ministerstvo osvity ta
nauky Ukrainy, SNU im. V. Dalia. — Sievierodonetsk. — 2019. — S. 66-68.

3. Kimoes C.O. AHami3z NpOEKTIB PO3BUTKY IHTEIEKTYaJbHOI TPAHCIOPTHOI
CHCTeMH TIpH opranizauii Bantaxuux nepesesens / C.O. Kiroes, JI.M. Jlon6ws,
C.M. I'onuaposa, A.B. MicskoBa, M.M. Yebepsik // JloricTu4He yrpapiHHs Ta
Oe3meka pyxy Ha TPaHCIOPTi: 30ipHUK HAyKOBHX Ipalb HAYKOBO-TIPAKTHYHOL
KoH(epeHIii 3100yBaviB BHIIOT OCBITH Ta MOJIOAMX BYCHHUX., 1-2 rpymHs 2020
p., M. Py6ixkne (Jlyranceka 0611.) — MiHICTEpPCTBO OCBITH Ta HayKH YKpaiHH,
CHY im. B. lans. — Cesepononenpk. — 2020. — C. 67-70.

4. Kiroes C.O. OcHOBH MOOYIOBU IHTENCKTyalbHUX TpaHcopTHUX cucteM / C.O.
Kiroes, 1.T. Ilimist, C.1O. bypunna, B.I'. PaiiOyxure // Jlorictuune ynpaBiiHHSI
Ta Oe3neka pyxy Ha TPAHCHOPTi: 30ipHUK HAYKOBUX IMPaIlb HAYKOBO-TPAKTUIHOL
KoH(epeHLil 3100yBadiB BHIIOi OCBITH Ta MOJOAUX BUEHHX, 4 mucromazna 2021
p-» M. CeBepomonensk (Jlyranceka 001.) — MIHICTEPCTBO OCBITH Ta HayKH
VYxpainu, CHY im. B. Jlans. — CeBepononenpk. — 2021. — C. 76-79.

5. IHTenekTyanbHI TpaHCIOPTHI cucteMu [ EnekTponHwmii pecypc]. Pexum goctymy:
https://city2030.orgua/sites/default/files/documents/GIZ_SUTP_SB4e_Intelligen
t-Transport-Systems_UA.pdf.

6. Katerna, O. (2019). Intelligent transport system: the problem of definition and
formation of classification system. Economic analysis, 29 (2), 33-43.

7. Pynsinceka, O. B., be3sy0, S1. B. u lllymnsakiscekuid, B. I1. (2016). [Ipouecu po-
3BUTKY aBTOTPAHCIIOPTHUX TEXHOJIOTIH B iHTE-IEKTyadbHUX TPAHCIOPTHHUX CH-
cremax, Bicauk XJTY, 2 (77), 230-237.

AHAJII3 IHHOBAIIIMHUX BUJIIB TPAHCIIOPTY

Kuarwes C.0., Cmona I.M.
Cxionoykpaincokuil Hayionanvhull ynisepcumem imeni Borooumupa Jlans

VY CBITi CBOTOJIHI MU CIIOCTEPIraeMO HEYXWJIBHE IPOCYBAHHS BIIEPE]
Yy BCIX raimy3sx, a 0OCOOMMBO B Tajy3i TpaHcmopTy. [HHOBaIii B miif cdepi
CTarOTh BCE O1IBII BaXXJIMBUMH, OCKIIBKH BOHHU JONOMAaraioTh po3B's3yBaTH
npo0JieMH, MOB'sA13aHi 3 €PEKTUBHICTIO, CTAIICTIO Ta EKOJIOTTYHICTIO. Y IbO-
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MY JIONOBiZi MU PO3IJIIHEMO 2 iHHOBAaUIWHHUX BHIIB TPAHCIOPTY, SIKi 3Mi-
HIOIOTH OOJIMYYsI CYy4acHOTO CBITY.

VY cydacHOMYy CBITI, Jie 4ac € OJJHAM i3 HAHLIHHIIIKMX Pecypcis, Moc-
TIHHUN PO3BUTOK TPAaHCIOPTHOI iH(PPACTPYKTYypH Ta IIyKaHHS HOBUX ILIBH-
JKUX 1 eeKTUBHUX CIOCOO0IB IEepecyBaHHsl CTAlOTh OCOOJIMBO aKTyaJbHU-
MH. Y IIbOMY KOHTEKCTi TilepiymH, SK iHHOBaliiHa TEXHOJOTiA MIBHIKiC-
HOTO TPaHCHOPTY, 3aly4aroTh Bce OunbIne yBaru. ['inmepiyn — me cucrema,
10 BUKOPUCTOBYE TPyOM Ta Karcynu, mo0 3a0e3neunTy MBUIKICTH Iepe-
CyBaHH, sIKa MIEPEBHUIIY€E IIBUAKICTH TPAAUIIIHHUX 3ac00iB TpaHcHopty [1].

lNnmepmynu 6a3yroThCs HA MPUHINIAX MAarHETHYHOI JIEBITaIlil Ta HU-
3BKOTO THUCKY B TpyOax. Karcymm abo BaroHu pyXaroTbCs y CIEIialbHIX
BaKyyMOBaHHUX TpyOax, [0 3MEHIIY€E OMIp MOBITPS Ta IO3BOJISIE MOCATATH
BEJIMYE3HOI MIBHAKOCTI. Kancynn MoxyTh pyxaTucs Ha MOJYyIIKaX MarHi-
TiB, 30epiraroun BUCOKY CTaOUIbHICTH Ta KoMQOPT macaxupis. TexHooTis
rinepiaymniB Mae MOTEHLaN Ui JOCSTHEHHS IBUAKOCTI Oumbine Hix 1000
KM/TOJ1, IO TepEeBEpIIy€ MBUAKICTh BCIX IHIIMX BUAIB TpaHCcHopTy [2].

Ha cporopHiniHiii AeHb ICHY€ KiIbKa BU3HAYHUX MPOCKTIB TilEpiIy-
IiB, IKi 3HAXOMATHCS Ha PI3HUX CTaAiAX po3poOKku. OnuH i3 HaAWBIMOMIMIHX
mpoekTiB — Hyperloop, 3ampomonoBannii moroM Mackom, BKe OTpHMaB
3HaYHHU IHTEepec Ta MIATPUMKY 3 OaraThoxX KpaiH Ta KommaHiil. Imes
Hyperloop mosnsrae y cTBOpeHHI cuCTeMH BaKyyMOBaHHX TPYO, B SIKMX Karl-
CyJIH 3 JTIOObMH a00 BaHTaXXaMHU PYXalOThCS Ha BHCOKHX HIBHAKOCTAX. Lle
Jla€ MOXJIMBICTh ITOJI0JIATH BEJIMKI BiACTaHi 3a qy)e KOpOTKui yac. OaHax,
ICHYIOTh JIeSIKi BUKJIMKH Ta MPOOJIeMH, MOB'sI3aHi 3 peai3alli€ro TilnepiIyiB.
[Mepiu 3a Bce, piHaHCYBaHHS BEIUKHUX 1HOPACTPYKTYPHUX MPOEKTIB € 3HAU-
HUM BUKJIMKOM. P03p00Ka, OYIIBHHUIITBO Ta €KCILIyaTallis Tilepayny BHMa-
raloTh 3HAUYHHUX IHBECTHIIIH, a TAKOX MIIATPUMKH 3 OOKY YpsIiB Ta IpUBAT-
HUX KommaHii. KpiM Toro, iCHYIOTh TEXHIYHI BHUKJIUKH, TaKi SIK CTBOPEHHS
CTIKMX CHCTEM MarHiTHOI JieBiTalil, 3a0e3neyeHns Oe3leKn Ta HaaiHHOCTI
Karcyll, a TaKoX po3poOKa CHCTEM KepyBaHHS Ta yHpaBliHHA pyxoM. Ta-
KOX MOTPiOHO BUPIMINTH MUTAHHS BIUIUBY TilEpIyIiB HA HaBKOJIHIITHE CeE-
peIoBHIIE Ta MiCIIeBi CIUTBHOTH [3].

lNmepmynu MaroTh TOTEHIAN MPHHECTH 0OaraTo TmepeBar y cdepi
TpaHcriopTy. OCHOBHI IlepeBark BKIIOYAOTh: BUCOKA LIBHJKICTB: TiMepiry-
1 MOXYTh 3a0e3MedyBaTH IIBHIKICTh, KA MEPEBUIIYE OyAb-IKUN 1HIINN
BHJ TpaHCcHOpPTy. Lle 703BONMMTh 3HAYHO CKOPOTHTH Yac MOJOPOXI 1 IMOIiI-
IIUTH MOOUTBHICTE. EKONOTIYHICTh: BUKOPUCTAHHS TiMEpIIyIliB, O0COOIMBO
SIKIIO BOHU HPAIIOIOTh Ha €JIEKTPUYHIN eHeprii, MOXe JONOMOITH 3HU3UTH
3a0py/AHEHHS MOBITPS Ta BIUIUB HA 3MiHY KJIIMaTy, MOPiBHSIHO 3 TpaIuIliii-
HUMH BUIAMH TpaHCTIOPTY. EQeKTHBHICTS BUKOPUCTAHHS 3€MJIi: TilEpIyH
MOXYTb IPOXOJHUTH IO IiJ3€MHUX TYHENsX a00 MiZBICHUX KOHCTPYKIISX,
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IO JT03BOJINTH €()eKTHBHO BUKOPHUCTOBYBATH MICLEBICTh 1 He 3aiiMaTH Be-
JIMKY IUIOILYy Ha 3eMJli. 3PY4HICTh Ta KOMQOPT: KaICyJlu TilepiyIiB Mo-
KyTh OyTH 0oONamHaHI PI3HUMH 3PYYHOCTAMH JUISl MACAXKHPIB, TAKUMH SIK
Wi-Fi, 3apsani craHmii, KOM(QOPTHI CHAIHHS TOIIO, IO 3a0€3MEYUTh MpUE-
MHE Ta KoM(]opTHE MoA0pOXKyBaHHS. EKOHOMIUHMIA NMOTEHIa: Tinepiynu
MOXXYTb CTBOPUTH HOBi po00di MiCIls, pO3BUBATH TYPU3M Ta MiAPHEMHHII-
TBO B MICIISIX, [Ie OyAyTh 3HAXOAWUTHUCH CTAHII TIilEPIYIIiB, a TAKOX CIIPHSI-
TH EKOHOMIYHOMY 3pOCTaHHIO [4].

lNnmepmynu € iHHOBAIITHOIO TEXHOJIOTI€0 MBUIKICHOTO TPAHCIIOPTY,
sIKa Ma€ BENHWKHWU MOTEHINan B Mail0yTHrOMYy. BoHM MOXyTh 3abe3meuuTn
BHCOKY IIBHAKICTH, €KOJOTIYHICTh, e€()eKTHBHE BUKOPUCTAHHS 3eMJIi Ta KO-
Mbopt s nacaxupis. Ilpore, nepex X BOpOBaKeHHSIM MOTPIOHO BUpI-
LIMTH TEXHIYHi, PiHAHCOBI Ta COILiaJbHI BUKJIHMKH, LIO MOB'A3aHI 3 peaiza-
i€l TaKUX MPOeKTIB. JIOCIHiIKEHHS Ta PO3BUTOK TilEpIIyIIiB TPUBAIOTH, 1 B
MalOyTHROMY ISl IHHOBaIlifHA TEXHOJIOTIS MOXE CTaTH PCATBHICTIO, 3Mi-
HIOFOYH CITOCI0, IKUM MU MOJI0POKY€EMO [5-6].

ABTOHOMHI TpaHcnopTHI 3aco0u (AT3) € ogHUM i3 HailnepcHeKTUB-
HIIIUX HaOpsMiB PO3BUTKY TPAHCIOPTHOI iHAycTpii. BoHM mpencTaBnsioTh
c000F0 TpaHCTIOPTHI 3aco0u, IO 3MaTHI 10 pyXy 0e3 yJacTi BOJis Ta BHKO-
PHUCTOBYIOTh TEXHOJOTIi INTYYHOTO IHTENEKTY, NaT4HKiB, aJrOPUTMIB Ta
IHIIWX IHHOBAIiHHKX pIllIeHb Iy HaBiramii Ta 6e3nexu [7].

3a OCTaHHI JECATHIITTS CHOCTEPIraeThbCsS 3HAYHUHA TEXHOJOTIIHHN
Iporpec y po3poOili aBTOHOMHUX TPAHCIIOPTHHUX 3ac00iB. KirouoBi KOMIIO-
HEHTH, 10 103BOIsIIOTh AT3 (yHKIIOHYBaTH, BKIIOYAIOTh: IITyYHUH 1HTe-
next (LUI): anropurMu MalIMHHOTO HaBYaHHS Ta INIMOOKOTO HaBYAHHS JO-
3BositoTh AT3 30upatH, aHaji3yBaTH Ta IHTEPIPETYBATH BEJIHMKI 0OCITH
JIAHUX JUIS TPUHHATTS pillleHb y peanbHoMy 4aci. JlaTuuku: pagapw, nija-
PH, KaMepH Ta 1HII JaTYUKU 3a0e3meuyroTh 30ip iHdopMarii mpo oTouyroue
cepenoBuie, 1o o3Bossie AT3 BHUABIATH NEPENIKOAN, PO3Ii3HABATH JI0-
POHi 3HaKM Ta iHMI 00'ekTH. KOMyHIiKaIilfHI TEXHOIOTIi: aBTOHOMHI TpaH-
CIIOPTHI 3aCO0M MOXXYTh OOMIHIOBATHCH iH(pOpMAIi€I0 MK co000 Ta 3 iH-
(bpacTpyKTyporo, 1110 MOKpallye Oe3rneKy Ta KoopAuHamio pyxy [8].

ABTOHOMHI TPaHCIIOPTHI 3aCO0M MOXKYTh OYTH 3aCTOCOBaHi y pi3HUX
ramy3sx TPaHCIOPTY, BKIFOYAIOYH: JISTKOBI aBTOMOOLJIi: aBTOHOMHI JIETKOBI1
aBTOMOOLTI MOXXYTh 3a0e3nednTH KOM(pOpPTHE Ta Oe3revHe MoJ0POKYBAHHI
JUTS TIacaXupiB, 3MeHITH Bumanku JTTI Ta 3MEeHIWTH BIUIMB HAa HABKO-
JIMIITHE cepeloBHIe. BaHTaxHI TpaHCTIOPTHI 3aCOOM: aBTOHOMHI BaHTaXKHi
TPAHCHOPTHI 3aC00M MOXYTh MOKPAIIUTH (PEKTUBHICTH TPAHCTIOPTYBAHHS
BaHTAXiB, 3MEHIIINTH BUTPATH Ha MEPEBE3CHHA Ta 3a0€3Me4nTH O1IbII TOU-
Hy AocTaBKy. I'pomancekuii Tpancopt: AT3 MoXyTh OyTH BUKOPHCTaHi B
IPOMaJICLKOMY TPaHCIIOPTi, 3a0e3meuytoun 0e3neky Ta KoMQopT s naca-
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KHPIB, @ TAKOXK 3MeHIIyIoun Tpadik Ha noporax. J[poHH: aBTOHOMHI IpOHU
BUKOPHCTOBYIOTBCS ISl PI3HUX IIIJIEH, BKJIIOYAIOYX JOCTaBKY TOBapiB, Ha-
[JISI/T Ta 1HCTIEKIIiI0 BaKKOMOCTYITHUX MicCIlh, aepodoTositomky Torro [9].

Xoua aBTOHOMHI TPaHCIOPTHI 3aCO0M MArOTh BEJIMKHIA MOTEHINAN, 1X
BIIPOBA/PKEHHSI TaKOX IIOCTa€ Mepe] PsIOM BHUKIMKIB: 3aKOHOIABCTBO Ta
HOpPMATHBHI aKTH: HEOOXiTHICTh CTBOPEHHS BiIMOBITHIX 3aKOHOAABUMX aK-
TiB Ta MPaBWJI JJIS PETYIIOBAHHS aBTOHOMHHX TPAHCIIOPTHHUX 3aco0iB 1 ix
B3a€EMOIii 3 TPAIULIIHHUMH TPAHCIIOPTHUMH 3aco0amu. besmneka: aBTOHOMHI
TPAHCIOPTHI 3acO0M MTOBUHHI MaTH BHCOKHUI piBeHb O€3MEKH IS YHUKHECH-
HS HeIACHUX BHITAJKIB Ta 3aXHCTY MACAKUPIB Ta IHITUX yYaCHHUKIB JOPOXK-
HBOTO PyXy. TexHoJoriuHi 0OMeXeHHS: NesKi TEXHONOTIYHI BUKIIMKH, TaKi
SK TIOTO/IHI YMOBH, HelependadyBaHi CHTyallil Ha J0po3i Ta B3aeMojis 3
IHIIUMH yYaCHUKAMH PYXy, MOXKYTh YCKJIaIHIOBATH PO3POOKY i BUKOpHC-
tanus AT3 [10].

ABTOHOMHI TPaHCHOPTHI 3aCO0M MPENCTABIAIOTh BEJIMKUI MMOTEHIII-
aJl y BIOCKOHAJICHHI TPAHCIIOPTHOT CUCTEMU. 3aB/SIKM BUKOPUCTaHHIO HOBI-
THIX TEXHOJIOT1#, BOHH MOXYTb 3a0e3meunTH eeKTHBHilIe, Oe3neyHine Ta
€KOJIOTIYHO YHCTe MepeMillleHHs Jifoael Ta BaHTaxiB. Ilpore, ang ix ycrmi-
IIHOTO BIIPOBAKCHHS HEOOXiJHO BHPIIINTH BUKJIMKH, MOB'SI3aHI 3 3aKOHO-
JaBCTBOM, OE3IIEKOI0 Ta TEXHOJOTIYHHMH OOMEKEHHSMH. 3 BPaxyBaHHIM
HIBUJIKOTO TEXHOJIOTIYHOTO PO3BUTKY Ta PO3IIMPEHHS JOCIIKEHb, Mali0y-
THE aBTOHOMHHX TPaHCIIOPTHUX 3aCO0IB BUTIIAIAE TOCUTD IIEPCIEKTHBHO.

JlitrepaTypa:

1. Ahmadian, R., & Wood, R. (2018). Hyperloop: Feasibility and challenges of a
new high-speed mode of transportation. Transportation Research Part A: Policy
and Practice, 111, 186-197.

2. Borello, D., Audebert, L., Berlier, B., & Chevrel, P. (2019). Hyperloop transpor-
tation systems: A review of the current state-of-the-art. Transportation Research
Procedia, 37, 225-232.

3. Cui, L., Haddad, J., & Ruan, J. (2019). Analysis of key technologies and opera-
tion mode for Hyperloop. Advances in Mechanical Engineering, 11(11),
1687814019888922.

4. Fraedrich, E., & Holste, M. (2020). Hyperloop—Revolutionary transport system
or utopian vision?. International Journal of Transportation Science and Technol-
ogy, 9(1), 64-75.

5. Kmoes C.O. Orpumanns indpopmanii mnpo TpaHCIOPTHI 3acobu B
iHTeneKkTya’apHux TpaHcmopTHUx cuctemax / C.O. Kimoes, O.I. bresnrok //
TpaHCHOPTHI CHUCTEMH Ta TEXHOJOTI(: MPOOJIEeMH Ta IMEPCIEeKTUBH PO3BUTKY:
30ipHUK Te3 JomoBimell PerioHanbHOro HayKOBO-NPAKTUYHOI KOH(epeHii
cepel CTyNIeHTIB, BUKJIaadiB, HAYKOBIIIB, MOJIOJNX YYEHHX, aCHipaHTIB 1 y4HIB
12 kBitHs 2018 p. M. 3anopixoks — MiHICTEpPCTBO OCBITH Ta HayKH YKpaiHH,
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3anopi3bKui HalllOHATEHUH TeXHIYHUN yHiBepcHuTeT. — 3amopixoks. — 2018. — C.
27-29.

6. Litman, T. (2018). Autonomous vehicle implementation predictions: Implica-
tions for transport planning. Victoria Transport Policy Institute.

7. Lu, X. Y., Ma, X. C,, & Peng, H. (2020). Progress and challenges in autono-
mous driving: A review. Engineering, 6(4), 445-457.

8. Zeng, X., Lu, Y., Zhang, Z., & Lyu, N. (2019). A review on technologies and
challenges of autonomous driving. IEEE Access, 7, 179347-179365.

9. Zhu, F., Zhang, C., & Wang, X. (2019). A review of autonomous vehicles de-
velopment. Journal of Advanced Transportation, 2019, 7920286.

10. Kimroee C.O. AmHami3 MpoEKTiB PO3BUTKY IHTENEKTyalbHOI TPaHCIOPTHOL
CHCTeMH TIpH opraHizauii Bantaxuux nepesesens / C.O. Kiroes, JI.M. Jlon6ws,
C.M. I'onuaposa, A.B. MicskoBa, M.M. Yebepsik // JloricTuuHe yrnpaBiiHHS Ta
Oe3neka pyxy Ha TpaHCHOPTi: 30ipHUK HAyKOBHX Ipalb HAayKOBO-NPAaKTHIHOL
KoH(epeHIii 3100yBaviB BHIIOT OCBITH Ta MOJIOAMX BYCHHUX., 1-2 rpymHs 2020
p., M. PyGixkne (Jlyranceka 0011.) — MiHICTEpPCTBO OCBITH Ta HayKH YKpaiHH,
CHY im. B. lans. — Cesepononernpk. — 2020. — C. 67-70.

AHAJII3 KOHTEMHEPHUX ITEPEBE3EHbD SIK CKJIAIOBOI
IHTEPMOJIAJTBHOI CUCTEMHU

Kuoes C.O., IOpos b.B.
CxionoykpainceKutl HayionarbHuil yHisepcumem imerni Bonooumupa Jans

I'mobanbHa Toprieis modana po3suBarucs me B 1800-x pokax, Koiu
IHHOBAIIIT MPOMKCIOBOT PEBOJIONIT 3HU3UIM TPAHCHOPTHI BHUTPATH Ta 0-
3BOJIMJIM KpaiHaM CHelianizyBaTHCs B IIEBHUX cdepax BUpoOHuUITBA. [licis
nepepsu nix yac [lepuioi cBiToBoi BiliHu (1914-1918 pp.), Benukoi nemnpe-
cif (1929-1933 pp.) ta Jpyroi cBitoBoi BiiiHu (1939-1945 pp.) 3pocranHus
TOPTiBJIi 3HOBY MOXKBaBHIIOCS. [TOMITOBXOM ISl I[bOTO CTaB KOHTCHHEPHHI
crocib mepeBe3eHb, KUl mpenctaBuB y 1956 pori Manbkosiem Ilepcenn
MakJiH.

Cep Aptyp Kip6i, ronosa Bpurancekoi pany TpaHCIIOPTHHX JOKiB
(BTDB), nopyunB McKinsey & Company (MiXHapoJHa KOHCAJITHHIOBA
KOMIIaHisl, IO CIIeNiati3y€eThCcs Ha BUPILICHH] 3aB/aHb, MMOB'I3aHUX i3 CTpa-
TETiYHUM YIIPaBIiHHAM) BHUBYMTH JOBIOCTPOKOBI TEHAEHIII, SIKi MOXYTh
BIUIMHYTH Ha TOpTOBMH cektop. Y 1966 1 1967 pokax McKinsey &
Company migrorysana aBa 3BiTH. Te3ucH, HaBeAeHI B 3BiTI 1966 poky, BU-
KJIMKaJIM TPUBOTY 3 HEPILIUX PSAKIB:
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Crpasaminocst | He cnipasmirtocs

L

«KonTe#fHepHi BaHTAKi (PAKTHIHO CTAIOTH OTHOPITHHMI. AX i iHITi MacoBi BaHTAK. «OTepaToOpH Cy7eH Ha GLTRIMOCTI TOPTOBSTHHAX MapmMpYTiR

i miaTaTaoTE il camiif exoHOMIl 33 paxynok MacmTaGy. ExonoMika MacmTaly MOZKYTE MATH (aKTHTHI MOHOMOMIL. MOG OTPHMATH BHI OTH BT
NpPH3BEe 10 TOr0, WO el 30CepeLkeHHE BaHTaK 00POGIATHMCTBCA HEBCIHKOK saciraGy. i ToMY IX It PO3IIAAATH AK MIKHAPOAHI
KUIBKICTHO BETHKHX oprasisauifl. EQeKTHBHe BHKOPHCTAHHA JOPOrHX KOHTEHHEpIB KOMYHATbHI NUIIPHEMCTBAY.

BHMATATHME POITATYKSHHX MAPMPYTHHX Mepek Ml yHiIKOBAHIM KOHTPOTEM,
mob 3abe3nesHTH GaTaHCYBAHHA HABAHTAKEHILT)

«Temep, KOTH BIPOBADKEHO CTARAAPTHIORAHI KOHTeItHepH CYAHOILTABHOL raTy3i. «Toprisaa s Jdazexuy Cxox0oMi ABCIPaiclo #K 3 €BPOIK. TaK i
TOCTIX «ITHATHCA HA MIHOXKY», HMOBIPHO. IIPH3BeIe A0 3HATHOI 0 HAIMIPHOTO 3 ITiBHIYHOT AMEPHKH MOze GYTH 30CepeIUKeHa B OHIH TO4LI
PO3LIHPEHAA PO3NOILTy B THXOMY OKeaHi».

«SIKIO KOHTEHHePOBOIH CTTYBATHMYTE TeHISHII] TAHKEPIB. TO MOKYTE GyTH
ZOCTYNHI CyIHA MICTKICTIO rToHax 10 000 xouTeiinepisy.

«ToMy BHABIAETBCA, IO IHINC 1141 KOpaGuis. ..
3HAZ00/ 4 THCA, WOG 0GCAYIOBYBATH BCIO TOPIIBIK
TeHePATHHHMH BaHTaRaMH BernakoGpuTanii 3 TTiRriTHO©
AMEPHKDIO. ... | IPHOTHIHO 25 MOAKYTE 06CTYTOBYBATH BCIO
TOPIiBIKO ICHEPAIbHHMH BaTaxaMy €pponn/ [liBHiyH0L
AMEPHKH».

«®iepHi MOCTYTH, AK NPABHI0, 3AMIHATE MIPAMi I3BIHKH, KOTH BETHKI
KOHTeifHePOROH 3aNPaIIOITEY.

«PoTTepaaM € TPHKIANOM EBPOMNEHCHKOTO MOPTY. AKHH Mae XOPOITY MO3HIL0 114
BHKOHAHHA BETHKOT TPAHCOKEAHCHKO1 PO

«Pon SPHTAHCLKHX NOPTIB MOXKe MaTH TeHASHIIIO CTAaTH Qitepayu KOHTHHEHTY.
BIH3LKICTE NOPTIB GPHTAHCHKOTO CXiTHOT 0 y36epeAsks 10 €BPONH AHKTYBAaTHME iX
BHKOPHCTAHHS,

Puc. 1. OcuogHi Te3ucu 3Bity McKinsey & Company y 1966 poui anst asst
British Transport Docks Board

Tam, ne 3BiT 1966 poky momepemkas, 3BiT 1967 poKy KOHKPETH3Y-
BaB. bararo #oro BUCHOBKIB BUTPUMAIH NepeBipKy dyacoMm. BogHouac, iHmIi
BUSIBIJIMCSL HEBIATMMHU. [INTaHHS Npo 3pOCTaHHS PHUHKY, BaXKJIMBICTH Mac-
mrady, CTPYKTypy NMPOMHUCIOBOCTI, IO PO3BUBAETHCS, 1 T€, SIK ITiBHIIUTH
MIPOAYKTHBHICTb, MPOJOBKYIOTh BUHUKATH TaK CaMO CEpPHO3HO, SIK 1 HaIpu-
kiHmi 1960-x pokiB.

Agtopu 3BiTy 1967 poKy 3ayBaKWd, IO «HU3BKI BUTPATH Ha TPaH-
CHOPTYBaHHS BIUIMHYTh Ha €KOHOMIYHHMH KOMIPOMIC MiX ApiOHOMaciiTa0-
HUM MICIICBHM BHPOOHHUIITBOM 1 IIEHTPATi30BAaHUMHU BEIUKOMACIITAOHUMU
ormeparisiMuy — BiIJaf0YH epeBary OCTaHHIM — [0 IPU3BEE 0 «3HAYHOTO
30ibIICHHS 00CATiB TOpriBii». He3abapoM moyanucst ASCATHIITTS 3pOC-
TaHHs KOHTEWHEPHOI TOPTiBJi, sIKe 3HAYHO IIEPEBHUILYBAIO 3POCTAHHS CBi-
toBoro BBII. [lo npuknany, y 2001-2007 pokax, o0CsTH KOHTEHHEPHUX Tie-
peBe3eHb 3pocTali NPHOIM3HO Ha 11 BiICOTKIB Ha piK, 10 BTPUUi NEpEeBH-
IIy€e TeMIH 3pocTaHHs cBiToBoro BBII.

KoHTeliHepn 3MIHMIM €KOHOMIKY TPaHCIIOPTYBAaHHS: MOXIIHUBICTh
YIaKOBYBaTH Pi3HI TOBapH B OJJHAKOBI SAIIMKU CHPOCTHIIA 3aBaHTA)XCHHS Ta
PO3BaHTa)XEHHS, a TAaKOX IMEpecajKy Ha 3aJli3HHUIIO, BAaHTAKIBKY Ta iHIII
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Buu TpaHeropty. Y 3BiTi McKinsey 1967 poky 3a3Havaiocs, 1o sl HOBO-
3HaiJIeHa OTHOMAHITHICTh CIIPUATHUME 3HIKEHHIO ITUTOMHX BUTpar y Oiib-
oMy Macuiraoi.

CraHgapTu3oBaHi pO3MIpHM Ta XapaKTepUCTHKH KOHTEHHEpiB
3’sBuncss y 1968 pomi, konmn MiKHapoaHa opraHizamis crTaHgapTH3alil
ISO po3zpobmna po3mipu Ta cTaHAAPTH, SIKAM CHOTO/HI IIOBHHHI BiIIOBiIa-
TH TPAHCIIOPTHI KOHTeHHepnu. KoHTeliHepH MOBUHHI BiANOBINATH IMIM CTa-
HAapTaM, o0 iX MokHA OyII0 BUKOPHCTOBYBATH IIiJ Yac TPAaHCIIOPTYBaH-
HS, 1 KON BOHH BiIIOBIAIOTh UM CTaHIApTaM, BOHH CTAaIOTh CepTH(]iKO-
BaHUMH «KoHTeitHepamu [SO».

CrannmapTHHUIA TpaHCTIOPTHUI KOHTEIHEP Ma€ TaKi pO3MipH:

- 20 ¢yTiB y nopxuHy, 8 ¢yTiB y BUCOTY Ta 8 QyTiB y IIUPUHY;

- 40 dyrTiB y nopxuny, 8 ¢yTiB y BUCOTY Ta 8 QyTiB y IIUPUHY;

- 45 dyriB y nopxuny, 8 ¢yTiB y BUCOTY Ta 8 QyTiB y IIUPUHY;

- 48 dyTiB y nopxuHy, 8 dyTiB y BUCOTY Ta 8 QyTiB y IIUPUHY;

- 53 dyriB y noBxuHy, 8 (yTiB y BUCOTY Ta 8 QyTiB y IIUPUHY.

Tepmin mictkocti ISO ans 06’emy 1mx koHteiHepiB — ne TEU —
«IBaAIATH(YTOBA CKBIBAJICHTHA OJUHHUILD — 1 BIH BIMIPIOE, CKUTbKU BaH-
Ta)kKy MOXKE TIOMICTHUTHCS BCEpPEANHI KOHTEHHepa.

VYei po3mipn MOXKYTh BUTPEMYBaTH MakcuMyM 36 000 Kr, BKITFOUaro-
M Bary caMoro KOHTEeHHepa.

B iHTepMOIaIbHHX KOHTelfHepiB

CranaapTHHI MOPCBKHIT KOHTeHHep

MopchekHii HacHITHHI KOHTeiTtHep
PedprkeparopHHit MOPCBKHI KOHTeHHep

MopceKHil TaHK-KOHTeiHep
Mopchbkuit KOHTeifHep 3 BUIKPHTHM BEPXOM

MopchKHii BeHTHIFOBAHHIT KOHTeHHep
MopchKHit KOHTeifHep-T1aTopMa 3i CTIHKaMH

MopchKHiT 130 ThOBaHHIT KOHTeiTHep

Mopchbkuii KoHTeitHep-1u1aropma

Puc. 2. Buan MOpChKHX iHTEpMOJATBHIX KOHTEHHEPIB

Pazom 3 THM icHy€ MeBHa KiJIBKICTh BH/IIB KOHTEHHEPIB Taki AK: CTa-
HIAPTHUAN MOPCBHKUM KOHTEHHEP, peprkepaTOpHU MOPCHKUH KOHTEHHED,
MOPCBHKHI KOHTEHHEp 3 BIJIKPHUTUM BEpXOM, MOPCHKHH KOHTEifHep-
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rarhopma 3i CTIHKaMH, MOPCHKUI KOHTeHHep-TaTopMa, MOPCHKHH Ha-
CUITHUY KOHTEUHEP, MOPChKUI TaHK-KOHTEHHEP, MOPCHKUH BEHTUIILOBAHUN
KOHTEHHEep, MOPCHKHI 130Jb0BaHUI KOHTEHHED.

JlirepaTypa:

1. Saxon S. Container shipping: The next 50 years / S. Saxon, S. Matt., 2017. —
(Travel, Transport & Logistics).

2. Kuroes C.O. Anani3 3aco6iB migBuiieHHs Oe3nexu nepesezens Bantaxis / C.O.
Kioes, A.L. Pymsiauesa, JI.I'. Jlamikos, J.M. Bactorina, C.A. demsnuenko // Jlo-
ricTU4He ynpaBiiHHS Ta Oe3nexa pyxy Ha TPaHCIOPTi: 30ipHUK HAYKOBHX MPaLb
HAYKOBO-TIPaKTUYHOI KOH(epeHwii 3100yBayuiB BUIO OCBITH Ta MOJIOJUX BUe-
HUX., 1-2 Tpyans 2020 p., m. Py6ixue (JIyranceka 061.) — MiHiCTepCTBO OCBITH
Ta Hayku Ykpainu, CHY im. B. Jlansa. — CeBepononenpk. — 2020. — C. 81-84.

3. Tpancnopraa komnanis «Bitanx Crenr Cepsicy. Tunu i po3Mipun MOPCHKHX KOH-
teiiHepiB / TpancmoptHa kommanis «Bitan Crenr Cepgic». [EnexTponHnwuii pe-
cypc]. Pexxum noctymy: https://www.pereezd.net.ua/container.html.

4. Kiroes C.O. Po3BUTOK MiKHApOIHHX KOHTEHHEPHUX IEPEBE3CHB Yepe3 yKpaiH-
CBKi 3aJi3HMYHO-BOAHI TpaHcmopTHi By3mu / C.O. Kiroes, P.E. 3anin, B.M. [a-
BuznoB, T.B. laBunosa // Jlorictuune ympaBiiHHS Ta Oe3meKa pyxy Ha TPaHCIO-
pTi: 30ipHUK HAayKOBHX Ipamb HAayKOBO-PAaKTHYHOI KOH(epeHIii 3700yBadiB
BHUIIIOT OCBITH Ta MOJIOAMX BUCHHX., 14-16 nucromana 2019 p., m. Jluman — Mi-
HicTepcTBO OcBiTH Ta Haykn Ykpainu, CHY im. B. Jlana. — CeBepogoHempk. —
2019. - C. 68-72.

HNEPCIHHEKTUBHU BUKOPUCTAHHA 3PIIKEHOT'O
IMPUPOJHOI'O I'A3Y SAK ITAJIUBO JJIs1 ABTOMOBLJIIB

Kparoumkin O.0., Knumam A.O.
CxionoykpaincoKuil HayioHanbHul yHisepcumem imeni Bonooumupa JJans

ABTOMOOIIBHUIT TPAHCIIOPT BIZHOCHTHCS JI0 YUCIa HAWOUIbII «eHe-
ProeEMHHUX» Tajy3eil rocrnoaapcTsa Kpainu. BiH € HallOiIbIIUM CIIOKHUBAYEM
piAKOrO manmBa, MO0 OTPUMYETHCSA 3 HA(TH, CBITOBI 3amacy SIKOi MOCTIHHO
CKOPOYYIOTBCSI. Y 3B'SI3Ky 3 OOMEXKEHICTIO 3alaciB HE BiJHOBIIOBAHUX TPH-
POIHHX pecypciB MPOBiIHI KpaiHHW CBITY aKTUBHO HEPEOPIEHTOBYIOTHCS Ha
IBTEepHATHBHI JKepena eHeprii, sKi MOXXHa BHUKOPHCTOBYBAaTH 3aMiCTh
TPaIMLIIHOrO NajauBa. [HIIOI MPUYMHOIO MiABMIIEHOI YBaru J0 HETPajiu-
LiIfTHOr0 MOTOPHOT'O NAJIMBA € HOTO BiJIHOCHA €KOJIOTIYHICTb.
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3a migpaXyHKaMH €KOJIOTIB, Y BENUKUX MicTax Omm3bpko 70% Bcix
LIKIJUIMBUX BUKHUJIB B arMocdepy MpuagaioTs Ha aBroMoOuti. Bukopuc-
TaHHS [IPUPOIHOTO Ta3y — OJWH 13 HAWBAXJIMBIMINX 3ac00iB IJI00aJIBHOTO
3HW)KEHHSI BUKUIB IIKIJUIMBUX pedoBUH (puc. 1). MarepianbHi 3aTpaTty Ha
nanuBo B cepi ekcrutyaTanii Ha OeH3uHI cTaHoBIATH 25-30% cobiBapTocTi
MIEpEeBE3EHb, a 3 Ta30BUMHU ABUTYHaMHu — Timbku 10-15%. Lle mae moxmu-
BICTh CKOPIIIOTO BHUPIMICHHS 3aBIaHHS IIMPOKOTO BHKOPHCTAHHS Tra30BOTO
MAJIMBa Ha aBTOMOOLTBHOMY TPaHCIIOPTI.

Puc. 1. Bukuau mKiJJIHBUX PEYOBUH aBTOTpaHCIOpTOM [1]

B VYkpaiHi TpuBae npotec 301IbIIEHHS KIJIbKOCTI TPAHCIOPTHHX 3a-
c00iB, sIKi MPAIIOOTh Ha 3PIIPKEHOMY Ta3i, 30KpeMa 1 MUIIXOM Iepeobiai-
HaHHS aBTOMOOLUIIB, SIKi KMBJIATHCS PIIKAM MAJIMBOM Ha(TOBOIO II0XO-
JoKeHHs. SIK 3a3Havanocss BHINE, L€ Ja€ 3MOTY MOKPALIMTH €KOJIOro-
eKkoHOMiuHi moka3Huku JIB3. KpiM TOro, BaXIMBUM MOMEHTOM € 3HAYHO
HIDKYA BapPTICTh 3PIIKEHOTO Ta3y MOPIBHAHO 3 OEH3WHOM Ta au3seinem [2].

I'a3n, 110 BUKOPHCTOBYIOTHCS SIK MOTOPHI ITAJIMBA, OJIEPXKYIOTh 3 PO-
JIOBUII] IPUPOJHOTO Ta3y, NOMyTHUX ra3iB Ha()TOBUX POMOBHII Ta BHUPOO-
HUITBO 3 OioMacH (HAlPHUKIAA, COJIOMa, IEPEBHHA). [3 yCiX BYTIIEBOTHEBIX
ra3iB MeTaH MiCTUTh MAaKCUMAaJbHY KUIBKICTh BOJHIO HAa OIWH aTOM BYTJIe-
IO 1 3aBJSKH IbOMY BiH Ma€ BHCOKY TEIUIOTBOPHICTb, JOCTAaTHHO MIMPOKI
MEXI 3aMHCTOCTI Ta HU3BKHHA BMICT TOKCHYHHMX PEYOBHMH Yy MPOIYKTax
3TOPSIHHSL.

[HTEeHCHBHE BUKOPHCTOBYBAHHSI MPUPOIHOIO a3y sIK MOTOPHOTO Ia-
JIMBa 00YMOBJIEHO TAaKUMH HOTO IepeBaramu:

- IIeW ra3 JErko MepeMilIyeThCs 3 MOBITPSIM y KaMmepi 3rOpsiHHS Ta
3abe3nedye ONTUMAIBHUN PO3MOIUT CyMIIIIi MTOBITPS Ta MAJINBA;

- Ma€ MEHIIy BapTiCTh;

- OLTBII MONIMPEHUH y PUPOI;
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- BiJIpaIbOBaHi ra3d CKOJOTIYHO OUIBII YHCTI (3MEHIICHHS IIIKiJ-
JMBHUX DPEYOBHH Y BHKHAAX, 0cobanBo CO, MOPIBHSHO i3 OEH3MHOBHMH
JIBUTYHaMU Moxke aocsiratu 90%).

[Mpuponuuii ra3 no3soisie Ha 35-40% 30UIBIIMTH MOTOPECYPC JBH-
IyHa 3a paXxyHOK BIJICYTHOCTI Ha HOro Jetansx Harapy. TepMmiH ciyxOu
CBIYOK 3amaiOBaHHs 3017bLIyeThCS B cepenHboMy Ha 40%. 3a paxyHOK
3MEHIIIeHHS 3a0pyJHCHHS 1 PO3PIIKCHHS MOJOBKYETHCS B 2+3 pa3u TepMiH
ciTy’k0M MOTOpHOI onuBHU. Brcoka meToHamiifHa CTIHKICTE (OKTAHOBE YHCIIO
B Mexkax 102+103) 3abe3nedye M'ssKy poOOTy ABHTYHA i MOXKIHMBICTE (op-
CyBaTH ABHUTYH 3a CTYyIICHEM CTHUCKAHHS.

3pimKeHNH NPUPOTHUN Ta3 K albTEPHATHBA AW3EIBHOMY MalMBY
HalKpaIle MmIX0AuTh JJI1 BaXKKUX BaHTa)KHUX aBTOMOOLIIB. Nnetses mpo
BaHTaXXiBKM TOHaz 16 TOHH Ta cizenbHi aBronoizau (pypu). Ilepesecru ix
Ha CJICKTPUYHY TATY Oye HE3PIBHAHHO CKJIAMHIIIC, HIK JICTKOBI MaIlIMHU
a0o cepenHi BaHTaXiBKH [3].

JlinepiB aBTOOyAyBaHHS aKTHBHO 3alyueHO 10 PO3BUTKY cdepu
LNG, i BxKe ChOTOJHI BUIYCKaIOTh aBTOMOOLTI, aanTOBaHI MiJ] CIIOXKHBaH-
HS 3pimkeHoro mpupoxHoro raszy. Mercedes, Volkswagen, Volvo, Opel,
Audi Ta 6arato iHIINX BjKe HANATOAMIN MAacOBHH BHITYCK METAHOBUX aBTO-
MoOimiB. Lli Mozmeni Hi B 4OMy HE MOCTYMAIOTHCS OCH3MHOBUM aHAJOTaM, a
3a psIOM MOKA3HUKIB NepeBepIIyIOTh iX [4].

[oripmenHs exonoriyHoi cUTyalii Ta HeoOXiTHICTh 3MEHIIICHHS 3a-
JISKHOCTI BiJl HA)TH CIIOHYKA€ IO aKTUBHOTO BUKOPHUCTAHHS aJIbTEPHATHB-
HUX BUJIB NaJiMBa, 30KpeMa y JBUTYHaX aBTOMOOLUIIB. 30epiraerbes diTka
TEHJICHIiSl 3pOCTaHHS PYXOMOTO CKJIaJly aBTOMOOIUIBHOTO TPAHCIIOPTY 1 MOo-
MUTy Ha ajJbTepHATUBHE MajuBO Ha (hoHI 30UIbIIEHHS HeIUUTY PiAKOTO
nanuBa Ha)TOBOTO MOXOKEeHHs. [10CTIHHO CTalOTh OUIBII KOPCTKMMHU BH-
MOTH JI0 €KOJIOTIYHOT O€3IeKH TPAHCIIOPTHHX 3aCO0IB.

OueBHuHO, O BHUPIMIEHHS MPOOIEMH MOXIMBE 3 BIIPOBA/HKEHHIM
HaWCy4YacHIMNX TEXHOJIOTH, BHKOPHUCTAHHAM NajWBa Kpamioi SKOCTi Ta
€KOJIOTIYHOCTI. AITbTepHATHBHI BHIM IaJHBa, TaKi SK 3piIIKEHUA TPHPOJI-
HUH ra3, y pasi 3aCTOCyBaHHS B JBHTYHax JalOTh 3MOTY 3HA4HOIO MipOIO
TIOKPAIIHUTH €KOJIOTIYHICTh aBTOMOOUIFHOTO TPAHCIIOPTY Ta 3HU3UTH BUTpA-
TH naauBa. OcoOJIMBO CITif MIKPECTUTH 3HIDKCHHS BUKH/IB OKCHJy BYTJIe-
110 Ta BYTJICBOJIHIB.

JlitepaTtypa:
1. Ta3oBoe TommmBo ais aBromobmieil. [EnexTponnuii pecypc]. Pexum nocrymy:
https://www.petrolplus.ru/article/gazovoe-toplivo-dlya-avtomobiley/.
2. Juxuit M.O.. Ilerpenko B.I'., Conomaxa A.C., Ps6os B.B.. Yctumenko €.B.
l'azommzenbHa crcTeMa SKUBJIEHHS aBTOMOOUIFHOTO JBUTYHA 3 MIKPOIIPOLIECOp-
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HUM KepyBaHHAM. HaykoBi HoTaTtkn JIynbKoro HaI[iOHAJIEHOTO TEXHIYHOTO YHi-
BEpCUTETY 3a Taly3aMH 3HaHb «TexHiuHi Haykum». MiXBY3iBCbKUIl 30ipHUK.
2011. Bum. 31.

3. Shell npenckassiBaet 6ym CIII' kak TOIUIMBA TS CyIOB U TPy30BHKOB [EnekT-
powuii pecypc]. Pesxum nocrymy: https://www.facenews.ua/news/2019/439008/.

4. Ucnoms3oBanue LNG (CIII') B kauecTBe Ta30MOTOPHOTO TOIUIMBA AJIS KPYITHO-
rabaputHOTro TpaHcmopTa. [ Enexrponnmuii pecypc]. Pexxum mocryrmy:
http://www.aenergy.ae/projects/pereoborudovanie-krupnogabaritnogo-
transporta-na-Ing.html.

AHAJII3 IEPEBE3EHHSI ATPAPHUX BAHTAKIB YEPE3
3AXIJIHI HEPEXOIU

Jomotbko JI.B., Apanacosa O.®D.
Yxpaincoruii deporcasnuil yrieepcumem 3ani3HUUHO20 MPAHCROPMY

BiifHa BIUIMBaEe He JIHIIE HAa TEPUTOPit0 OOMOBUX Iiif, a i Ha cycCimHi
kpainu. Yepe3 OJOKyBaHHS MOPCHKHX IOPTIB YacTKy BaHTaXiB, 30KpeMa
3€pPHOBHX, JI0BEJIOCH NIEPEBO3UTH Yepe3 3aXiJHi MPUKOPAOHHI nepexonu [1].
Bhacninok nporo n'ste kpain €C 3asBuIM Npo AecTadlIi3alliio BHYTPILIHIX
arpapHUX PHHKIB Yepe3 CLIbChKOrOCIIONAPChKyY MPOAYKIiI0 3 YKpaiHu, ska
Maya MpOXOAUTH TPAH3UTOM J0 TPeTiX KpaiH, ajle 4acTo 3aJfIIanacs Bce-
penuHi KpaiHu, yepe3 sKy BinOyBaBcs ekcmopT. I B pe3ysbTati 3aCTOCYyBaH-
Hs1 00MEXXYBaJIBHUX 3aXO0JiB 100 IMIIOPTY 3€PHOBUX BAHTAXIB, Ki HisITH-
MyTb 110 15 BepecHs 2023 p., 3HAYHO CKOPOTHUBCS OOCST Tepenadi 3epHO-
MIPOJYKTIB 10 MPUKOPIOHHHX mepexonax. CepenHpoq000Ba nepenada ar-
PapHUX BaHTaXiB Ofpa3y 3HU3WIACH Maibke B 2 pasu, B TpaBHi 2023 p. meit
MTOKAa3HUK CTAHOBUTH 323 BaroHiB 3a 100y, a paHimie, 10 3a00poHH 1 0OMe-
JKCHHSI TPAHCIIOPTYBaHH:I 3epHOBUX KpaiHamu €C, BiH ctaHoBUB 580-660
BaroHiB Ha J00y.

3apa3 Ha Mepexi AT «VkpaanizHuis» mae 19 3ali3HUYHUX TIPUKOP-
JOHHUX IIEPEXOiB, M0 MEXYIOTh 3 KpaiHamu €C Ta Pecmy6mikoro Monno-
Ba, 3 AKUX 14 OCHOBHMX (DYHKIIOHYIOTH Ta 3a0€3MEUyIOTh BAaHTAXHI mepe-
BE3EHHS Y HAIPSMKY:

o [Tomemii (4 mepexonu) — Arogun — J{lopoxyck; [30B — Xpyberrys;
PaBa-Pycrpka — Bepxpara; Moctuceka-2 — Meauka;
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e Pymynii (2 nepexoan) — Bamyn-Ciper — [lopuewn; [{skoBo —
Xanmey; Cnoayunnu (2 nepexonn) — Yon — YiepHa nax Tucoy; Yxropon
— MarsoBIie;

¢ Yropmunu (2 nepexoan) — Yom — 3axoHs; barsoBo — Enepernke;

e Monnosu (4 mnepexogu) — Cokupsau — OxHuug; Moruis-
Honinecekuit — Bemunnens; Peni — [xtopmxronemts; bepesnne — baca-
pab’sicka.

Cepenapomo6oBa 31a4a BaroHIB 110 MPHUKOPAOHHUM TIEPEX0IaM:

daxkTryHA cepeqHbO000BA 3a4a BAaHTAXKIB Uepe3 3alli3HUYHI CTHKHI
3a KBITE€HB y MOPiBHAHHI 3 6epe3neM 2023 poky 3MeHbIITMIACH Ha 259 Baro-
Ha, B T.4. i3 3epHOBUMH BaHTakamu Ha 249 Barona, 3 590 Barosi Ha 100y
10 341. 3MeHbIIICHHS TIepeIadi 3epHOBUX BaHTaxiB Ha 42,0 %.

Tabmuns 1
Cepemnpono6oBa 31a4a BaroHiB 3a | 3MiHa MOKa3HHKa
Banrax
31.03.2023 26.04.2023 +/-Bar +/-%
pasom, y T.4. 1987 1728 -259 -13.0
3epHOBI 590 341 -249 -42

dakTHYHA cepeqHhO000BA 3/1a4a BaHTAXIB Yepe3 3alli3HUYHI ITOT-
paHHUYHI MEepexoa y TpaBHI 3MeHMMIach Ha 50 BaroHiB y HMOpPIBHSHHI 3
kBiTHeM 2023 poky. 3MEeHILIeHHS nepe/iadi 3epHOBUX BaHTaxiB Ha 2,4 %.

Tabmuus 2
CepemHpo1000Ba 31a49a BaroHiB 3a 3MiHa TOKa3HUKA
Banrax
30.04.2023 31.05.2023 +/-Bar +/-%
PasoM, ¥ 1703 1653 -50 2,9
T.4.
3epHOBI 331 323 -8 -2,4

CTaHOM Ha OYATOK YEPBHs MOTEHLIaN MePeBE3CHHS BaHTaXIB Yepes3
3axiJHI MPUKOPIOHHI MEPEeXOAN BUKOPHCTOBYEThCS e Ha 52 % (cmpo-
MOXHICTh nepenaui mo0ou — 3 422 Baronu; ¢akTu4Ho 312€Thesi — 1 653
BaroHH Ha J00Y).
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HakonuyeHHs BaroHiB 3 BaHTa)KaMW Ha IPUKOPJOHHHX Iepexojax,
SKi MEXyITh 3 KpaiHaMmn €C ckopotwinch 3 12122 BaroHiB cTaHOM Ha
30.04.2023 p. mo 10765 BaroniB — 31.05.2023 p. Y TpaBHi NOPIBHSIHO 3 KBi-
THEM MOTOYHOT'O POKY HAKOITMYEHHS BaroHiB Ha IPHKOPJOHHUX MEpexojiax
3MEHIIEHO Ha 1,4 THCSY BaroHiB.

[uHamika obcArie nepeBe3eHb EKCNOPTY 3ePHOBUX BaHTaXiB
4000 y 2021-2023 pokax
3 500
3 000
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Puc. 1. IlmHamika 00CATIB IEpeBEe3eHb EKCIIOPTY 3€PHOBHUX BAHTAXIB y

2021-2023 poxkax. (3a onepatuBHAME HaHUMA AT «YKp3ami3HALLD))

3a tpaBeHb 2023 poky oOcsAru mepeBe3eHb 3¢PHOBHX BaHTAXKIB CKJIa-
mu 1 141 tuc. TonH (-985 tuc. ToHH abo -46 % no kBitHs 2023 poky). I'pa-
(biKk neMocTpye, K BBEeAeHI 0OMEXEHHS BIUIMBAIOTH Ha NEPEBE3CHHS 3epHO-
BHX BaHTaxiB (puc.1).

3aranbHa cepeliHs uepra Ha MepeTHH KOPAOHY 10 3aXiJHUX MPUKOP-
JOHHUX Tepexojiax npu (akTH4HIA cepeHbo1000Bii 3naui y kBiTHI 2023
POKy ckiamae maibke 7 ai0, a B TpaBHi — 6 1i6. MoxHa cka3aty, 10 Yepru
Maibke Hemae, aje 1 mepejava arpapHMX BaHTaXiB 3MEHIIMJIACH B Pa3H.
Jly>xe BaXJIMBHM € caMe 30epeeHHs SKICHHX XapaKTepHUCTHK 3EPHOBOTO
BaHTaXXy, OCOOJIMBO B XKOPCTKHX yMOBaX OOMEXEHb Ta CE30HHHUX KOJIMBAH-
Hb.

nsxy BUpimEeHHS TpOOJieM NepeBe3eHHs 36pPHOBHUX — 1I€ B TIEPILy
Yepry CTBOPCHHS ONTHMAIIbHUX JIOTICTHYHHX IIIISAXiB, MOJEpPHI3aIlis iCHY-
I0Y0T0 BarOHHOTO Ta PYXOMOTO CKJIaay, OyAiBHUIITBO HOBHX MiA'i3MHUX KO-
niit eBponeiicekoro rabaputy [2]. 3apa3 akTyaJabHO CTOITH MUTAHHA IO IIe-
pexony Aroaua — JIopoxXyck, e HE MPUAMArOThCA BaroHW mo komii 1520,
TOOTO iAe TUTPKM Teperada JIMIIEe By3bKOTO BaroHy 3 3epHoM. Jlist Bupi-
IIEHHS [[bI0 MUTaHHA MOTPiOHO OymyBaTH CyXi MOPTH IS OMEparii mo me-
peBaHTa)XeHHIO a00 3aMiHi Bi3KiB [3].
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NEPCIHEKTUBHI HATIPSIMKH PO3BUTKY CYYACHUX
TEXHOJIOI'TIA HEPEBE3EHb KOHTEMHEPHUX BAHTAKIB B
YKPATHI

Jlomotbko J.B., I'pecik [[.A., ®exoposuy B.FO., Xanadypa A.C.
Yxpaincokuii 0epoicasnuil ynisepcumem 3ani3HU4HO20 MPAHCIOPILY

OcTaHHIM 4acoM OypXJIHBO PO3BUBAIOTHCS KOHTECHHEPHI MepeBe3eH-
Hsl, JIAHIIOTH ITOCTABOK SKUX HEe 0OMEXYIOThCS OHIEI0 AepxaBoro. OnHie0
3 TOJIOBHUX € TEHJCHLIsI PO3BUTKY MIXKHApPOIHOI TPAHCIIOPTHOI CHCTEMH B
0iK 3pocTaHHS OOCSTIB KOHTCHHEPHHX TEPEBE3CHb. YCi CHOXHMBaYi BaHTa-
KIB y KOHTeHHepax, y TOMY YHCII KiHIIEBHX TOBapiB, 3MYIICHI IITyKaTH
cnocobu eeKTUBHOTO TPAaHCIIOPTYBAHHS BAHTAXKIB y KOHTEWHEpax Ta yII-
PaBJIiHHS JIAHIIOTaMH [TOCTABOK.

Posummpenns kopaoHiB €sponeiicbkoro Coro3y Ta akTHBI3allist iHTe-
rpauiiHUX HPOLECiB BUMarartoTh HOBOI Opi€HTAalii TPaHCIIOPTHUX MOTOKIB
Ta PO3BUTKY TpaHCHOpTHOI Mepexi. IHppacTpykrypHa noiituka €C 0Oa-
3y€ThCSl HA MEPETBOPECHHI HALIOHAIBHHX TPAHCIOPTHUX CHUCTEM B €IHMHY
TpaHC'e€BpONEUChKy TpaHCHOpTHY Mepexy (Trans-European Transport
Network). Taki cucTeMu € CKIQIHAMU 1 BUMAararTh CIHCIiaJbHUX METOIIB
JUISl BUBYCHHS Ta ePEeKTUBHOTO KepyBaHHSI HUMH. OJIHUM i3 TaKMX MiIXOIiB
€ pO3IJIsiA CUCTEMHM KOHTEHHEPHHMX IEPEeBE3€Hb SIK CKJIAJHOI KOTHITUBHOI
cucremu 1.

KornituBHa cuctema (Big mat. Cognito — 3HaHHA) — 11e OaraTopiBHe-
Ba cuCTeMa, sKa 3a0e3leuye BHKOHAHHS BCIX OCHOBHHX KOTHITHBHHX
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(YHKIIIH )KMBOTO OpraHizMy. KOrHITHBHI TEXHOJIOTIT «IMITYIOTE» PO3YMOBY
JISUIBHICTD JIIOAWHY. SIK TIpaBHIIO, BOHHM 3aCHOBaHI Ha HEHPOHHHUX Mepexax
1 MOZENSIX HEYITKOT JIOTIKH 2.

OCHOBHUMH KOMITOHEHTAMHM Ta YYaCHMKAaMH KOTHITHMBHUX TpaHC-
MOPTHUX CHCTEM €: TPaHCIOPTHa iH(pacTpyKTypa; TpaHCHOPTHI 3acodwu;
CHCTEMH JHCTAHIIHHOTO KEepyBaHHA €JIEeMEHTAMH TPAHCIIOPTHOI iH(pa-
CTPYKTYPH Ta TPAHCIIOPTHHMH 3aCO0aMHM; iHTEJIEKTyalbHi iH(pOpMaIliiHi
TEXHOJIOTii 3 MOXIJIMBICTIO JUCTAaHIIMHOTO YIPaBIiHHA OO0'€KTaMU;
aHATITHYHI HEHTPH 300py Ta 0OpOOKK MaTepianbHO-TEXHIYHOI iH(opMarii;
LEHTPH YIPABITiHHS JIOTICTAYHIMH IOTOKAMH 3.

AHali3 CBITOBUX TCHICHHIA PO3BUTKY KOHTEHHEPHHX IIEPEBE3CHB
CBIJTUUTH MPO iXHIO €PEKTHUBHICTH HE JIUIIE 3 TOYKU 30Py BapPTOCTi JTOCTaB-
KU BaHTaXiB, ajie i 3 TOUYKH 30py LIBHIKOCTI, 110 € Pe3yJbTaTOM MOOLIb-
HOCTI TPAaHCHOPTHHUX OJUHHUIb Ta EKOJOTIYHOi Oe3MeKH HaBKOJMIIHBOTO
cepenoBuIa. Bu3Hauae OCHOBHI 3aBJaHHSI TPAHCIIOPTHOI JIOTICTHKH KOH-
TEHHEPHUX NIEPEBE3CHb:

* IJIAaHYBaHHS TPAHCIIOPTHOTO MPOIIECY 31 CKIaI0M 1 BAPOOHHUIITBOM;

* Y3TO/DKEHE MJIaHYBaHHS TPAHCIIOPTHHX MPOIECIB HA PI3HUX BUIAX
TPaHCIIOPTY;

* BHOIp THITy TPAHCIIOPTHOTO 3ac00y;

3a0e3MedeHHs] TEXHOJIOTIYHOI €JHOCTI TPAHCIIOPTHOTO, CKIAJCHKOTO
Ta BUPOOHIYIOTO TPOIIECIB;

* BU3HAUCHHS pAlliOHAJIBHUX MapIIpyTiB JAOCTAaBKHM KOHTEHHEPHHX
BaHTaXIB.

BripoBapkeHHSI KOTHITUBHOT TEXHOJIOTIT — 11€ PO3BUTOK BEPTHKaJb-
HOI CIIBIIpaIli MiX CIIO)KMBaYaMHM Ta NOCTa4albHUKaMu y cepi yrnpaBiiHHs
3amacamu pecypcis. BpaxoByroun noteHuian puHKY TPaHCIIOPTHUX MOCIYT,
AT VYkp3ami3HUIS MOCTIHHO MPAaIOe HaJ 3aTy4eHHSIM J0JaTKOBUX BaH-
Ta)XKOMOTOKIB TEPUTOPi€I0 YKpalHH Ta PO3MHMPEHHAM Teorpadii MixkHapOA-
HUX TPOEKTiB. Lle 3aifCHIOEThCS IIUIAXOM yIOCKOHAICHHS THYYKOI Tapud-
HOI TOJITHKH, TEXHIYHOTO IMEePe0o30pOEHHS, BIPOBAKCHHS HOBHX iH(pOp-
MAaIliifHAX TEXHOJOTii, OpraHi3alii MPOMycKy dYepe3 OepKaBHUN KOPIOH,
YIOCKOHAJIEHHSI TEXHOJIOT1i TPaHCIIOPTHOTO TIPOIECy Ta CEpPBICHOTO 00CIy-
TOBYBAHHSI.

3pocTaHHs NOMUTY Ha 3ali3HUYHI KOHTCHHEPHI IIepeBe3eHHS 3 OOKY
BCIX yYaCHHKIB BHPOOHHYOTO MPOIECY BUMArae MomyKy e(peKTHBHUX TeX-
HIKO-TE€XHOJIOTIYHHX PIIllIeHb, BUBYCHHS Ta BIPOBAKEHHS 3apyOiKHOTO
JIOCBi/ly BUKOPHCTaHHSI CHCTEM KOHTEHHEPHOI JIOTICTHKH, BIIPOBA/IKECHHS
CXEeM JOCTaBKH BaHTaXiB 3 OUIBII BHCOKOIO SKICTIO IOCIYT, CKOPOYCHHS
TEPMiHIB JOCTABKH Ta 3HIDKEHHS TPAHCHOPTHUX BHUTPAT. YTPABIiHHA KOH-
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TE{HEepHUMH MMOTOKaMH MOBUHHO 0asyBartucs Ha npuHimnax SCM (Supply
Chain Management) 3 opraHi3aiii€o CTpaTeTiYHUX aTbSHCIB.

PesynbpraToM nochijkeHHS € po3poOKa METOIMYHUX ITJXOIIB Ha
OCHOBI CTBOPEHHS Cy4YacHUX JIOTICTUYHHMX LIEHTPIB JJI HiJBUILEHHS edek-
TUBHOCTI KOHTEHHEPHUX IepeBe3eHb Yy JIOTICTHYHMX JlaHmtorax. [lepcrnek-
TUBHUM HANPSMKOM DPO3BUTKY € iZI€OJIOTiSI 1HTEJIEKTyallbHOTO KOHTEHHEep-
HOTO TEpMiHaTy 3 BHUKOPHCTAHHSIM IE€PCHEKTHBHHX KOTHITMBHUX TEXHO-
Joriil. 3aBASKH CTBOPEHHIO HOBHX TPAHCIIOPTHUX KOMYHIKAIlii, CTBOPCHHIO
CHPUSTINBUX YMOB AJISI IEPEBE3CHHS KOHTEHHEPHUX TPAH3UTHNX BaHTaXIB,
cTabiTbHOMY 3pOCTaHHIO OOCSTIB €KCIIOPTY Ta IMIIOPTY, 3aJyUCHHIO iHBe-
CTHIIH, OUIPII aKTHBHOMY 3pPOCTAaHHIO IIPOMHCIOBOTO BHPOOHHIITBA,
BHYTPIIIHIIl PUHOK KOHTEHHEPHHUX MEpEeBE3eHb MOXKE BUITH HA HOBUIi, BH-
Wi PiBeHb IHHOBAIIITHOTO PO3BUTKY.
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MNEPEJYMOBA JIIBEPAJIIBALIIL 3AJII3BHUYHOI FAJTY3I
YKPATHU

Jomotbko J.B., Orap O.M., Jlomorbko M./I.
Yxpaincokuii depoicasnuil ynisepcumem 3anizHUUHO20 MPAHCIOPILY

VYkpaiHa nparse craTd 4aCTHHOIO €BPOIEHCHKOI CiM'T, ane JuIst 1iboTo
BOHA Ma€ NPOBECTH HU3KY pedopm. OxHUM i3 BuaiB pedopM € midepaiza-
15 3aJTI3HUYHOTO CEKTOPY Ta CTBOPEHHS KOMITaHIH-1IepEeBI3HUKIB.
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Kpainu €Bpocoro3y npoiium ni peopmu 3a T0MOMOT00 AUPEKTHB
91/440/€EC (1991 p.) Ta 95/19/€C (1995 p.) [0, 2]. AupextuBa Pagun 1991
p. Oyna 30cepekeHa Ha PO3BUTKY 3ami3HUIG CIIBTOBapUCTBA Ta IEBHUX
npaBax JOCTYIy A0 MDKHApOJHUX 3alli3HUYHHMX TepeBe3eHb. J[upekTnBa
Paynn Bix 1995 p. BU3Ha4Yae po3noAia NpomycKHOI CIIPOMOYKHOCTI 3a1i3HUY-
HO1 iIHQPACTPYKTYPH, CTATYBAaHHS IUIATH 32 IHPPACTPYKTYpPY Ta BCTAHOBIIOE
IIMPOKY OCHOBY JISI PO3IOALTY TPOIMYCKHOI CHPOMOYKHOCTI 3ai3HHYHOT
iHppacTpykTypu. Lli TMPEKTHBU € OCHOBHUMH, SIKi JOMTOMOTIIH TaKUM Kpai-
HaM sk Dpanmis, Hivewunna, [lonpma, AHTIiS Ta iHIIMM, Ti0epari3yBaTi
CBill pHHOK BaHTa)XHHUX Ta MMAaCAXHUPCHKUX 3aTi3HWYHUX NepeBe3eHs. Ha oc-
HOBI JOCBiy WX KpaiH Ta 3allpOBaPKCHHS AUPEKTHB CTBOPIOETHCS YKpaiH-
CBKHIA BapiaHT Jlibepaiizalii pUHKY 3 JOIYCKOM KOMIIaHiii-I1epeBi3HUKIB.

Mertoto poOOTH SBJISETHCS OIMKC 3aKOPIOHHOTO JOCBiNY B 00JacTi
mibepainizanii 3aJi3HHYHOTO CEKTOPY JUIs BIPOBAUKEHHSI B 3aJI3HUYHHUA
CEKTOp YKpaiHu.

HupektuBa 91/440/€EC HampaBicHa Ha TMOJICTIICHHS aJamnTarii
3aJIi3HUIb €BPOMNEHCHKOr0 COI3Yy JI0 BUMOT €MHOTO PUHKY HEepeBe3eHb i
MiABUINCHAS e(QEeKTHUBHOCTI pOoOOTH 3alli3HUI IIIIXOM: 3a0e3IeUCHHS He-
3aJICKHOCTI YTPABIIHHA 3aJTi3HUYHUMH ITiJIPUEMCTBAMH, BiTOKPEMICHHS
YOpaBIiHHS 3ali3HUICI0 Ta iHQPACTPYKTYPOK Bil HAJaHHS 3aTi3HHYHIX
TPAaHCIIOPTHUX  TOCIHYT,  BAOCKOHAJIEHHS  (DIHAHCOBOI  CTPYKTypH
MiATIPUEMCTB, 3a0€3Me4YeHHs OCTYIy A0 Mepex aepxka €C 3ali3HUYHHX
MAPUEMCTB, SIKI 3aiiMalOTbCs MIKHAPOJAHUMH KOMOIHOBaHMMH IIepeBe-
3eHHSAMHU TOBapiB. Lli HanmpsSMKU J03BOJISIOTH MOJNITHUKY BUJIBHOTO JOCTYILY
70 1HQPACTPYKTYpH OyIb-SIKMM IIPUEMCTBAM 3aJII3HUYHOTO TPAHCIIOPTY
kpaid €C, sKi MaOTh JIIEH31 0 1 0a)KalTh HAIaBaTH MOCIYTH 3 EPEBE3CHb
toBapiB. [JupektuBa 95/19/€C HampapieHa Ha PO3MOALI MPOIMYCKHOT CIPO-
MOYKHOCTI 3aJli3HUYHOI iH(QPACTPYKTYPHU 1 CTSTHEHHs IUIATH 32 KOPHCTY-
BaHHS iH(ppacTpykTypor. Ha OCHOBI JilleH3yBaHHS MPUBATHUX KOMITaHIN
nepeBi3HMKIB KpaiHn €C yCcyBalOTh AUCKPUMIHALIIO MPH PO3MOILTY iH(pa-
CTPYKTYpPH Ta CTBOPIOIOTH TIPO30pi YMOBH Ul AEp>KaBHOI MiATPUMKH
3aJII3HUYHOT'O CEKTOPY B €BPOIIi.

Ha npuknani Bpurancekux 3amizHums (British rail) nupextuBu manu
takuit epekr [3, 4]. [lo-nepmre, moain bputaHCEKHUX 3aTi3HUIB MiX MPUBa-
THUMH KOMIIaHISIMH Ha 3aJII3HUYHY iHQPACTPYKTYpy Ta Ha BaHTAXKHI Ta ma-
CaXXUpChKi nepeBeseHHs1. [1o-1pyre, Npojax NPUBaTHUM KOMIIAHISM CEKTO-
Py 3ali3HUYHUX nepeBe3eHb. [1o-Tpere, mpoaax (GppaHmIM3n HA MACAKUPCh-
Ki TIepeBe3eHHs1. 3PEIITO0, IPOJaXK PyXOMOTO CKIIaLy JUlsl MacaKMPChbKOTO
TPAHCIOPTY JI3WHTOBUM KOMIIaHisAM. | mMpojak iHIMMX KOMMOaHid y 3ami3-
HUYHOMY cekTopi. Lli 3axoxu mpuBaTHOI BIACHOCTI TO3BOJHIN bpuTaHCh-
KHM 3ali3HUISIM OTPHMATH TO3UTHUBHHNA €(EKT y BUTJISAAL ITiIBUIICHHS

100

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023



e(PCKTHUBHOCTI POOOTH 3aJIi3HUIL, 30UTBIICHHS OOCATIB MACaXKUPCHKUX Ta
BaHTa)XKHUX I€PEBE3€Hb, PO3BUTKY IHHOBALlIHUX TEXHOJIOTIH y 3ai3HUYHIH
raiysi, miaBUIICHHs O€3MeKH 3aTi3HUYHOTO TpaHemopty [7].

Himenpka 3amizuums (Deutsche bahn) Ha ocHoBi anpexkTuB BUpimm-
Jla CTaTH aKLIOHEPHUM TOBAPHCTBOM Ta MOJUINTHCS HA 5 KOHIIEPHIB, a caMme
[5,6]: Ha mepeBe3eHHs TACAKUPIB B MaTbHBOMY CITONYUCHI; Ha MEPEBE3CHHS
MacaXupiB B TPHUMICBKOMY CIIONydYeHi; BaHTa)XHI TEpeBe3eHHS; iH(pa-
cTpykrypa; craHmii. i pedopmu DO3BOMHMIM HIMEIBKHAM 3aJTi3HHIM
(Deutsche bahn) cTBopuTH edexTHBHY, HE3aJle)KHY Ta BiAMOBINANBHY CH-
CTeMy YIpPaBIiHHS 3aJTi3HHYHHM TPAaHCIOPTOM, a TAKOXX YiTKO PO3ALTIHTH
JepKaBHI Ta KOMepHiHi GyHKIIi Ha noroBipHiil ocHOBI. [I{omo mo3uTHBHO-
ro edekry e 103800 HiMenpKii 3a1i3HuI MiABUIINTH NPOIYKTUBHICTD
npari nepcoHaiy, Mo 3aiiMalThCsl BAHTAKHUMH Ta NaCAKUPCHKUMU Tepe-
Be3eHHsIMH y 4 pa3u. [lo3Bonuiio nibepaini3yBaTH PUHOK AaCaKUPCHKHX Ta
BaHTa)XHUX IEPEBE3eHb, L0 MPHU3BEJIO 10 3POCTaHHS KOHKypeHii. A Ta-
KO, 3MEHIIHUTH (eepanbHe (hiHAHCYBaHHS 3ali3HHIHOTO ceKTopy [7].

ToMmy Ha OCHOBI LIMX MPUKJIAJIB NPOIOHYETHCS CTBOPUTH YKPaiHCh-
Ky niOepaii3oBaHy 3ali3HHYHY Taiy3b i3 NPUBAOIMBHM i1HBECTHIIIHHUM
KJIIMaToOM JIJIs IPUBAaTHUX KOMITaHii-TiepeBi3HUKIB. [IpomoHyeThCs 3p00ouTH
HacTymHi Kpoku [7]. Tlo-mepiue, MOBHICTIO HAlaTH PHHOK MAcaXUPCHKUX
nepeBe3eHb NPUBATHUM NEPEBI3HUKAM Ha OCHOBI JiLleH3yBaHHs. [lo-npyre,
HaJaTH PUHOK BaHTQXXHHX NEPEBE3CHb MPUBATHUM NIEPEBI3HIUKAaM Ha OCHOBI
mineH3yBaHHs. [lo-TpeTe, 3aMIIUTH BCIO 3ali3HUYHY IHQPACTPYKTYpy Y
JIepKaBHIN BJIACHOCTI. 3pelITO0, 3aJMIINTH YaCTHHY ab0 BECh MapK JIOKO-
MOTHBIB y JEpKaBHI BIaCHOCTI 3 MOXJIMBICTIO Mepeadi JIOKOMOTUBIB B
OpEHJy IPUBAaTHUM IEPEBI3ZHUKAM.

TakuM 4YMHOM JaHi 3aX0JHM JONOMOXYTh YKpaiHCBKiH 3aii3HUII
nibepaiizyBaTd PHUHOK BaHTAKHHX Ta MACAKUPCHKUX MEPEBE3CHb, ITiBH-
[IWTH PiBeHb MPOXYKTHBHOCTI Ipalli B 3aJi3HUYHOMY CEKTOPi, IiJABHIIUTH
piBeHb O€3NeKW Ha 3aJi3HHYHOMY TPaHCIOPTi, 30LIBIIUTH OOCSTH Iaca-
KUPCHKHX Ta BaHTQ)XHHX MEPEBE3eHb, PO3BUBATH IHHOBALiHI TEXHOJOTII B
3aiI3HUYHOMY CEKTOpi, 3pOOUTH 3aTi3HUYHHUI CEKTOp HE 3aJeKHHUM Bif
JepKaBHOTO (piHAHCYBaHHS.
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NEPCHEKTUBUA ®OPMYBAHHA ABTOMATHU30BAHOI
TEXHOJIOI'Ti YIIPABJIHHS MICIIEBOIO POBOTOIO HA
SAJIIBHUANAX

Jlomotbko J.B., Oailinunk O.B., Hecrepenko O.0., Tunaziau A.K.
Yxpaiucokuii deporcasruiil ynigepcumem 3ani3HUMHOZ0 MPAHCHOPILY

OpHi€r0 3 TONOBHWX € TEHICHIS PO3BUTKY BITYM3HSAHOI Ta

MDKHapOJHOI TPAHCIIOPTHOI CHCTEMH B OiK 3pOCTaHHS OOCSTIB BaHTaKHUX
3TI3HUYHUX TIEPEeBE3eHb. YCi CIIOKMBAYi BAaHTAXKIB Yy, Y TOMY YHCIi KiHIIE-
BHX TOBapiB, 3MYyIIEHI HIYKAaTH CHOCOOM €(QEeKTHBHOTO TPAHCIIOPTYBAHHS
BaHTAXIB Ta yIPaBIIiHHS JAHIIOTaMH ITOCTABOK.

AxTuBi3alis npouecy iHTerpamii 1o €Bponeiicskoro Coro3y npusse-

JJa 0 HeOoOXIZHOCTI CTAaTMCTUYHHUX JOCHIJPKEHb OCHOBHHUX TEXHIKO-
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eKCIITyaTallifHUX MOKa3HHUKIB MPOCTOI0 HA MDKAEP)KaBHUX IYHKTax Iepe-
X0y, MIiCLIeBOi poOOTH Ta aHaJi3 iCHYIOUNX TEXHOJIOTiH 1 BUKOHaHHS. Byno
JIOBEJICHO, III0 KOHKYPEHTOCIIPOMOXKHICTh 3aJIi3HUYHOI MiJCUCTEMH /IS BH-
KOHaHHs MiclieBoi poOoTH Moxe OyTH MiJBHUIEHA 32 paxXyHOK HaJaHHI
BIZTHOCHOI aBTOHOMHOCTI 11 eleMeHTaM, 30KpeMa, BUKOPHCTaHHS aBTOHOM-
HUX 30ipHHX TOI3MIB, MO0 MOXYTh KypCyBaTH II0 AOBUIBHHX MapumipyTax B
Me)Kax 3MIHHOT0-000BOTO IUTAHYBaHHSA X poOOTH 2.

VY nmesxkux Kepenax mpoanamizoBaHo Tomoiorii JH B mexax
Ykp3ami3HAILI Ta BU3HAYEHO, 1m0 Bci rpadu JIH € 3B’s3HIMH, OKpeMi 3 HIX
MAalOTh MPAKTHYHO IEPEBOMOAIOHY CTPYKTYpPY, ONM3BKY O IMOCIiIOBHOTO
nepeBa abo 3B’S3KH , ajie OUTBIIICTH TpadiB € GaraTOMUKIiYHUMHE 3. 3p00-
JICHO BUCHOBOK, 1110 BUKOPHCTaHHSI aBTOHOMHUX 301pHHX IOT31iB Mae mepe-
Baru mepe] TPaAuLiHUMH TEXHOJIOTISIMUA PO3BE3EHHS MICIIEBOTO BaHTaXy
Ha JIH abo iHIIOI TPaHCMOPTHOI MiJACHCTEMH, a TaKOXX y BHIIAAKY, KOJIU
BJIACHUKOM MapKy Oyjie onepaTopchka KOMMIaHis 3.

Ha mincrasi anainizy po3po0ieHo BUMOTH 10 KoMIuiekey 3aaad ACY
MicueBoi poOOTH AJsl PIBHIB i€papXil cucTeMH. 3alponOHOBaHy CTPYKTYpPY
ACY wmicueBoi poOOTH iHTEIPOBAaHO [0 iICHYIOUHX iHPOPMAiHHUX CHCTEM 3
ypaxyBaHHIM OCOOJIHMBOCTEI pOOOTH SIK BY3JIOBUX IUJIBHHYHUX Ta COPTYBa-
JMBHUX CTaHMisIX. I MPOMIKHUX CTaHIIN i3 HEBENUKAMHU oOcaraMu pobo-
1 B ACY MicneBoi poboToro mependadeHo KOMIDIEKC 3ajad, 1o 3abe3re-
4qye YNpaBIiHHSI TEXHOJIOTi€l0 (QYHKIIOHYBaHHS 30ipHMMH MOi3NaMHu IpH
NepeBe3eHH] MICIIEBUX BaHTaXIiB I'PYNOBUMH a00 IOBArOHHUMH MapTisIMH,
y KOHTEHHepax Ta B yMOBaxX MOXIIMBOI BIJICYyTHOCTI Ha CTaHIlIi HEOOXiTHHX
3ac00iB Ul BHMKOHAHHS BaHTaXHUX ormepaniil. [TokazaHO MOXIIHMBICTH
OTpHUMaTH JIOJIATKOBY €KOHOMIIO Ha OCHOBI palioHasi3auii MicueBoi podoTn
Ha MOJIrOHI Ha OCHOBI JJOOOBOTO IUIaHY Ta KOHTAKTHOIO rpadiky 3a paxy-
HOK CKOPOYEHHSI ICHYFOUOT'O CEPEJHbOI'0 4acy IPOCTOI0 BAroHIB Ta ITi/IBU-
IICHHS SIKOCTI 00POOKH JIOTiCTUYHUX TIOTOKIB.
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SMART ®YVHKIIOHAJI CKJIAJOBHUX BIIiICLKOBOI
JOTICTUKHU B CYYACHOMY CBITI

JIam3sin A.O., Pasymosa K.M., Kiumenko B.B.
Hayionanvuuii asiayitinuil ynisepcumem

BiiicekoBa JoTicTHKa — Il HayKa MPO CTPYKTYpPY BilicbKa, Ipo Tmoc-
Ta4aHHS i HOPMax TPUBAJIOCTI PyXy Ta BIIMOYHHKY BifichK. BoHa myke mm-
POKO BHKOPHCTOBYBaJacs IPH MPOBEACHHI Pi3HUX BICHKOBHUX KOMIMAHIM i
6arato BifiCBKOBHX KOMaHAUPIB TOMI BXKE PO3YMLIH, IO OJEPKATH IePeMO-
TY MO>XJIMIBO JIMIIIE TP SKICHOMY 3a0€3IeUeHHs apMii, Bil IbOTO 3aJIC)KHUTh
il OoiioBa roToBHicTh. [1i Yac xpyroi cBITOBOI BiiHH JIOTICTHKA OTpHMAaa
BEJIMYE3HUM PO3BUTOK.

B cyuyacHOMy CBITI IOMiHYBaHHS B I[bOMY HalpsMKy Ma€ aMepuKaH-
cbka apmis. UYiTko po3paxoBaHa 1 CKopoueHa poOOTa BiiCHKOBO-
MIPOMHCIIOBOTO KOMIUIEKCY, TPAHCIIOPTY 1 CKJIaJiB 3a0e3leueHHs] Ha/laio
MOXIIMBICTh B TIOBHOMY 00CsI31 3a0€3MeUUTH BCIM HEOOXIJHHUM aMepHKaH-
cpkH Bilicbka. Came B X Bilicbkax BHepIe OyJid 3aCTOCOBaHI MAaKeTHI Ta
KOHTeHHepHI mocraBky. CydacHUM NPHKIAJOM BIIPOBAKEHHA KOMILIEKC-
HOTO IHCTpYMEHTY Smart pyHKIiOHaTy BIICEKOBOI JIOTICTHKH € PO330pOEH-
Hi Ipaky amepukancpkumu Bidickkamu 1mie B 2003 pomi. Peamizamis mporo
smart GpyHKIioHAITY TO3BOIHIIO 3a0€3MEUNTH Peali3allifo CIIiBBiTHOMICHHS B
CTPYKTYPHIl CXEMH Cy4yacHOi apMii, a came Maiike Ha KOXKHOT'O BiiCBKOBO-
ciyX00BIIsI TPUXOAWTHCSA 3 — 4 crewjamicTa-joricra. B Ykpaini naxuii
smart ¢yHKITiOHaT BUKOHYE BOJOHTEPCHKUM pyX. SIKHH € SICKpaBUM IPHUK-
JIAJIOM TIEPEXiTHOrO Mepiory 31 cTapuX CXeM 3a0e3MeUYeHHs Ha IHHOBAIiiHI.

VY cydacHiil TpaKTOBI MiJl BIHCHKOBOIO JIOTICTHKOIO PO3YMIETHCS Ui-
TKa, Oe3mepebiliHa cucreMa 3ale3rnedeHHs Jiro4yoi apmii Goernpunacamw,
BIHCHKOBOIO TEXHIKOIO, MPOJYKTaMH XapuyBaHHs, MEANKAMEHTaMH, Taju-
BO-MacTHWJILHAMH MaTepiajlaMyd Ta YHpaBIiHHSA iX HepeMilleHHAM 3a Uit
JOCSATHEHHS YCIIiXy Y BiHCHKOBIH KOoMITaHil. BifiChKOBI JIOTICTHYHI CHCTEMHU
IMOCTa4aHHs BITHOCSATHCS IO YHCIIa HAHOUTBII MAaCIITAOHUX 1 HAKOIUIYIOTh
B CO0i BCI THUTIOBI POOIIEMH: i€PAPXIYHICTB, TEPUTOPiaTbHA PO3BUHYTHCTS,
BeJIMKa KUTBKICTh HOMEHKIIATYPHHX IMo3uMii (moHan 600 Tuc. of.), BHCOKa
BapTICTh 3aIACHUX YACTHH TOLIO. BpaxoBys Cy4acHi BUMOTH, SIKi IIpen'sB-
JIeHI 10 BICHPKOBUX JIOTICTHYHHUX CHUCTEM 3a0e3ledeHHs, PO3IIITHEMO OJWH
13 KJIIFOYOBUX €JIEMEHTIB KOHIEMIIi] BiliChKOBOI JIOTICTUKUA — MIPHHIIUAIN 3a-
Oe3medeHHS BifCBK.

st ctBopeHHst OinbInl 00’ €KTHMBHOI KAPTUHHU HAIJAMO XapaKTepuc-
THKY HE TUIBKH OCHOBHOI (CBO€YACHICTH, TIOBHOTA, HAAIWHICT), ayie i J10-
natkoBoi rpynn SMART ¢yHKIioHanbHUX CKJIaJ0BHX BifICHKOBOI JOTICTH-
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KU B Cy4acHOMY CBITI (CTiHKiCTbh, iH(pOpMariliHa Ge3reka, eKOHOMIYHICTB,
LUTICHICTB, 1€papXiYHICTh, CHCTEMHHH MiJXiJ, YHIBEPCAIBHICTD).

@Dynkyionan ceoeuacnocmi, TOBHOTU Ta HaAIMHOCTI nependavae 3a-
OesrneueHHs BIMICBK y BIJNOBIAHOCTI 3 1X peaJbHOIO MOTPEOOI0 Y BCTaHOB-
JICHOMY YaCOBOMY IPOCTOPI IUIIXOM BHKOPUCTaHHS F'ApaHTOBAHUX JIFOUUX
MeXaHi3MiB. 3aCTOCYBaHHS WX MPUHIIUIIB € HEOOXiTHOO (a B AESIKUX BH-
MmaIkax 00OB’S3KOBHM) YMOBOIO €(peKTHBHOTO BHKOHAHHS BificbKaMH Toc-
TaBJICHUX Ha HUX 3aBJIaHb.

@ynxyionan cmivxkocmi. JloricTH4HI cUCTeMHU BIHCHKOBOTO MpH3HA-
YeHHs NOBHWHHI OyTH MOOYIOBaHI TAKMM YHHOM, II00 y Iepiof] BUCOKUX PH-
3WKIB (BiIpi30K Yacy, sSKUH 3a3BUUAll XapaKTepHU3ye MOYATOK BiifHN) 1 y Bili-
ChKOBHIT yac 30poiiHi cuiik 3a0e3MeyyBajiich BCiMa HEOOXITHUMH pecypca-
MU 3 MiHIMAJIbHUMH BTpaTaMH, Ki HEOOXIiTHI JJi1 3MEHBIICHHS BTPAT B pe-
3yJIBTATI y1apy MPOTUBHHKA.

Dynryionan ingopmayitinoi 6esnexu nependavac MOKIUBICT MPO-
TUCTOATH HECAaHKI[IOHOBAaHOMY JOCTyHy [0 iHdopmauiiiHux pecypciB
30poitHKuX cuil YKpaiHu. 3aCTOCYBaHHS [bOTO MPUHIIMITY JO3BOJIHUTH 3a0e3-
MIEYNTH 3aXUCT iH(QOpMAIlil, IKa XapaKTepHu3ye cTaH 30pOWHUX CHII YKpai-
HHU, Ta Ma€ OOMEXCHUH CTyIiHb mMomupeHHs. [IpuHIMI eKOHOMIYHOCTI B
CY4YacHHX peaisx, XapaKTepU3Y€EThCS MOXKIMBUM IOLIYKOM MEHII 3aTpart-
HHUX CIOCOOIB BUPIMICHHS JIOTICTUYHUX 3aBJaHb. 3HIDKCHHS BUTPAT, SK
MIPAaBWJIO JIOCSTA€EThCA 332 PAXyHOK BHUKOPHCTAHHS IPAKTUYHOTO JOCBImy
KOMEpLIHHKX opraHizamiii B raiysi ¢opMyBaHHs Ta peanizalil JOriCTHYHHX
MOCJIYyT B YMOBax HHM3bKOI BM3HAYEHOCTI PH3MKIB, 10 B CBOEI CYKYIHOCTI
(bOpMYIOTh IPUPOAY BIICHKOBOT KPH3H.

@ynxyionan yinichocmi nepenbadae CyONMpOIECHY IOB'SI3aHICTh
€JIEMEHTIB CHUCTEMH MaTepiajibHO-TEXHIYHOro 3a0e3NeueHHs] BIHCBHK TNpH
BHUKOHAHHI 000B’S3KOBOi YMOBU BHYTPIIIHBOT CTPYKTYPHOT HE3aJIEHKHOCTI.
3acTocyBaHHS IOTO NPUHLUILY TO3BOJIUTH ITPOBECTH ONTHMI3aIliI0 B3a€MO-
3B'A3aHUX pPECYpPCiB CHCTEMH MaTepiajlbHO-TEXHIYHOTO 3a0e3NeueHHs
30poiHHUX cui YKpalHu Ta alanTaiii OKpeMHX ii eIeMEeHTIB 03 OpyIIeHHS
apXITeKTypHOI OCOOIMBOCTI CTPYKTYPH CUCTEMH B LIJIOMY.

@ynxyionan iepapxiyvnocmi niepeadadae, MO BCi OCHOBHI MUTaHHS,
SIKi TIOB'S3aHI 3 MaTepialbHO-TEXHIYHUM 3a0e3[eYeHHsAM BIICBK, IMOBHHHI
BHPINIYBAaTHCS MUISXOM OpraHizamii eeKTHBHOI B3a€EMOii OpraHiB Biiich-
KOBOTO YTIPaBIIiHHS BCiX PiBHIB (IIEHTp, BICHKOBHUII OKpYT, BICHKOBA Jac-
THHA).

Dyukyionan cucmemnozo nioxody mependoadae po3risij MUTaHb 3a-
Oe3medeHHs BINCHK y SIKOCTI CKJIaJJOBOT eKOHOMIUHOI cucTteMu YKpainu. 3a-
CTOCYBaHHSI [[bOTO MPHHIIMITY JO3BOJUTh 00'€KTUBHO BU3HAYUTH MaCIITA0H
Ta e()eKTHBHICTh MPOBEICHUX 3aXO/IiB.
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@ynryionan yHieepcaivHocmi Tiependadae po3poOKy Ta BHKOpPHC-
TaHHS €IMHMX IJXOJIB J0 OpraHizamii MarepiabHO-TEXHIYHOTrO 3abe3re-
YeHHsI BIMCHK. 3aCTOCYBaHHs LIOTO MPUHIMITY J03BOJISE 3a0€3MEUUTH €]1-
HICTh MiJ] Yac MPOBEACHHS 3aXO0/iB i3 3a0¢3MCUCHHS BifiChKOBUX CII0KHBa-
YiB IIPOIYKIi€I0, poOoTamMH (TMOCIyraMu) sIK BiJOMYUMH MiIPO3/iJIaMu 1 op-
TaHI3aliIMH €JUHOTO €KOHOMIYHOTO KOMIUTIEKCY YKpaiHu.

OcHOBHI mpoOneMn y BiHCHKOBIM JOTiCTHIII BHHHUKAIOTh, KOJH Be-
IyThCsl 00OBI mii, ocobmmBo mIpokoMaciuTadHi. Jloporn Ta HIISXH CHO-
JMy4eHHS MK HACEICHNMH IIyHKTAMH Ha TEPUTODIi, KyAH HEOOXiTHO JOCTa-
BHUTH 030pO€HHS, OOMYHANPYBaHH:I, IPOBIAHT, 3HAXOIATHCS I 00CTPiIOM
MIPOTHOOPYUX CTOPIH.

Takum 4MHOM, BICHKOBA JIOTICTHKA Ma€ BIAPI3HATHCS HAOUIBIIONO
THYYKiCTIO Ta OaratoBapianTHicTio MoxuBux SMART pimens, mo 3ade3-
Me4yBaTHME YCITiX BIHCHKOBHX JIiH.

JlitepaTtypa:
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XAPAKTEPUCTHUKA OCOBJMBOCTEN ®YHKIIOHAJTY
BE3NLJIOTHOI'O PYXOMOI'O CKJIAZY Y PO3PI3I
BIMCBKOBOI JIOTICTUKH

Jam3in A.O., Ykpaincekuii €.0., Hikosnaenko 1.B.
Hayionanvuuii asiayitinuii ynisepcumem

[IpoTsrom OCTaHHIX NECSATUIITH Y CBITI BiI3HAYA€THCS CTIHKUHN iHTE-
pec 10 poOOTO TEeXHIYHHX KOMIUICKCIB Ha OCHOBI TEXHOJIOTIH, IO AAIOTh
3MOTYy KepyBaTH Tporecamu Oe3 ydacTi jmroguHd. He cranma BUHATKOM y
FOMY THMTaHHI ¥ 007acTh HaJaHHS TPAHCIOPTHHX IOCIYT — Oe3MIOTHHUI
TPAHCIOPTHI 3aCO0M aKTHBHO TECTYIOThCS y BocbMH KpaiHax: CIIIA, I3pai-
ni, Himeuuwni, IBenii, Amownii ta [TiBgennit Kopei. binmbiie Toro, 3 BuKo-
pHUCTaHHIM OE3MiJIOTHOTO PYXOMOTO CKIaJa BXKe HAJTAa0ThCS KOMEPIIiiHi
nociayru. Hampuxmnan, Waymo, nodipas kommanis Google, 3amycTiina 6e3-
MUTOTHE Takci y HeBenukux mictax Kamidoprii, ®nopuan ta Api3oHu; Ku-
Taiicekuii crapran AutoX 3amycTuB cepBic poboTakci B nepenmicri [llens-
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wiens Ta lllanxato. ITpu npomy cimij 3a3HaYMTH, 10 HA BUKIHMK TPAHCIIOP-
THI 3aCO0M NPUDKIKAIOTH TIOPOXKHIMU — O€3 BOJIIiB Ta IH)KEHEPIB.

VY cBITNI MpeCcTaBICHUX acleKTiB MOKHAa KOHCTaTyBaTH, IO TEXHO-
Jorii pOOOTOTEXHIKH YCIIIIHO 3HAXOAATH CBOIO peaiizallilo B TPaHCIOPT-
HUX 3ac00ax, 10 pO3pOOIISIOTHECS MAIIMHOOYJIBHUMH KOHIIEPHAMH Ta CTa-
pTamaMu TpPOBIAHUX CBITOBUX KpaiH. PO3BHTOK OE3MIIIOTHUX TEXHOJOTIH
IepeBe3eHb I IUBUIBHOTO CEKTOPY €KOHOMIKH 3aKOHOMIPHO HE 3aJIHIIIa-
€ThCS OCTOPOHB IHTEpPECiB BiHCHKOBOI KOMIIOHEHTH JIEPKaBH, 30KpeMa CeK-
TOpa BiICHKOBOI JIOTICTHKH. TOMY € akTyaJlbHUM IPOaHATi3yBaTH CTaH IH-
TaHHS POOOTH3AIlii TPAaHCHOPTHUX 3aco0iB, MPU3HAYCHUX [UIS IIiJIBE3CHHS
MaTepiabHUX 3ac00iB Ha KOPHCTH BIHCBHK (CHII), Ta CIIPOTHO3YBATH II0Ja-
JbIII MEPCIIEKTUBH 3aCTOCYBAaHHS TEXHOJIOTIH POOOTOTEXHIKM B CHCTEMI
(dopMyBaHHS Ta HaJaHHS TPaHCIOPTHO-JOTICTUYHUX TMOCIYT BificbKam
306poiinux Cun Ykpainu.

[Micns ycnimHoro 3acrtocyBaHHs O€3MIIOTHOT TEXHIKM Ui PO3YH-
LIEHHS Ta PO3MiHyBaHHs Jopir y Jlemokparnyhiii PecriyOuini AdraHicran
apmis CIIIA Hazjana HOBOTO IMIYJBCY CBOIH Mporpami «ABTOMAaTH30BaHE
cyxomyTHe TocTadanHs» (Automated Ground Resupply). i pesynsratom
cTana po3poOka poOOTH30BAHMX HA3EMHHX MAIIUH JUIS ITiBE3CHHS Bilich-
KOBUX BaHTAXIB Y TAKTHYHIH Ta ONepaTHBHIN JTaHKaX THIY. Tak, U CITy KO
TIIy TAKTWYHOI JIAHKK OyJn po3poOiieHi Oe3ekimakHi poOOTH30BaHI Hase-
MHI MarmmmEE SMSS Ta R-Gator, mpu3HaueHi 1 THIOBUX MiAPO3ailiB ¢o-
PMyBaHb CHJI HIBUAKOTO PearyBaHHs Ta CHeLialbHUX OTepariil.

ABTOMAaTH30BaHa MaliuHa migse3eHus Maiina SMSS (Squad Mission
Support System) — tpancrniopTHHi 3aci6 3abe3neYeHHs MiAPO3/IiIiB, IO Bi-
JHOCHTBCS JI0 CepenHbOoro kiacy. Ll Momens po3poldiisiiacs B iHIIIaTHBHO-
My nopsiiky kopropauieto Lockheed Martin. Mamina macoro 1814 kr 3xa-
THa MepecyBaTUCs IIepeciueHO0 MicleBiCTIO 31 mBuAKicTio 40 KM/ron, ne-
PEBO3UTH BaHTaX Macoro 01m3bko 450 Kr, 1oaTh CTYMIHYACTI MEePEeIKOan
BHCOTOIO 56 cM i poBu mupuHO0 70 cM. 3amac Xoxy AoporaMu — OJH3BKO
160 kM i IepeciueHOI0 MICIIEBICTIO.

TpancnopTHui 3acid MoXke HepecyBaTHCS aBTOHOMHO 3a JJOIIOMO-
TOI0 KOMaHJ, 0 HaJXOAATh 3 OOPTOBOTO KOMITIOTEPA, a TAKOXK i/ Kepy-
BaHHSAM OIIEpaTopa, SIKUH I0/1a€ CUTHAIN Ha MaHEBPYBAaHHS 32 JOMIOMOTOFO
MyJIbTa JUCTAHIITHOTO KepyBaHHSI.

Ha Bigminy Bix mammuu SMSS, 3pa3ox R-Gator ocHarmenuit miniio-
MHHUM MEXaHi3MOM Yy BHIJIAI IIaTGOPMH, IiABIIICHOT HA JIAHIIOTaX, TaKOM
Ta eJIEKTPOJBUTYHOM. 3TiTHO 3 MPOTPaMoi0 «ABTOMAaTH30BaHE CyXOITyTHE
MMOCTAa4aHHs», Ul BUPIIIEHHS 3aBJaHb JIOTICTHKH B ONEPAaTHWBHIN JaHII y
2010 pomi 6ymo Bimkpuro mpoekT «CruimyBauHA 3a Bemyunm» (Expedient
Leader Follower). 3rinmHo 3 o¢imiiHMMHN JUKEpenaaMy, Heplle TEeCTyBaHHSI
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0Ee3MIOTHUX CHCTEM B aBTOKOJIOHHaX OyJiio mposeseHo y 2014 poui Ha Bild-
cpKoBilt 6a3i @opt Xyx, po3ramoBaniii Ha TepuTopii mrary Texac.

Takum 4nHOM, CTBOpPEHI Ta anpoOoOBaHi HAa JaHUH MOMEHT JOCBiTUe-
Hi 3pa3Ku pOOOTH30BAHUX TPAHCIOPTHHUX 3aCO0IB B apMisiX CBITY MOXYTh
JI03BOJINTH y HAHOJIIMK4OMYy MaiiOyTHbOMY OCHAIyBaTH ii TUJIOBI YaCTHHU
Ta MiAPO3UTH CyJacCHIMHU TPAHCIIOPTOBAaHUMH KOMIIIEKCaAMH.

JlitepaTtypa:
1. BiticekoBa Jsorictuka: Hasuansamit mociOnux/ 5. Benpiit, €. TapHaBchkuii —
Xepcon: OJIAI-IUIIOC, 2017. — 242 c.
2. Jlorictuka HATO — ooiniitanii caiit HATO. [Enexrponnmii pecypc]. Pexum
nocrymy: http://www.nato.int/docu/logi-en/1997/l0-103.htm.

OCOBJINBOCTI IHTEJIEKTYAJIBHUX TPAHCIIOPTHHUX
CHUCTEM B YKPAIHI

Mysukin M.LY, Hecrepenko I'.I.%, 3aiinesa A.O.!
YVuieepcumem mumnoi cnpasu ma inancis
2Vkpaincoxuii depacasnuil yuisepcumem HayKu i mexHonoziil

ABTOMOOIIBHUIT TPAHCTIOPT € BaXJIMBOIO YaCTHHOIO €KOHOMIKH Kpa-
THU. ABTOMOOUIbHI NIepeBe3€HHs, 3a JaHUMU J[epKaBHOI CIIy>KOU CTaTHCTH-
ku, Ha 2021 pik 3aiiMaroTh qpyre Micie B YKpaiHi 3a 00CsSTOM NepeBe3eHHs
BaHTaxiB. 11100 MOKpalmMTH TPaHCIOPTHY Trajly3b Tpeba BIPOBAIKYBATH
HOBITHI 1H(OpMALIiifHI Ta KOMII'IOTEpHI TEXHOJOTIi, 5IKi € B PO3BHHEHHX
kpainax [1, 2].

InrenexryamsHa TpancnoptHa cuctema (ITC) — e posmmpena mpo-
rpama, sika Ma€ Ha METi HaJlaBaTH 1HHOBAIiWHI MOCTYTH, ITOB’s3aHi 3 Pi3HH-
MH BHJIaMH TpPaHCIIOPTY, @ TaKOX JO3BOJSIE KOpUCTyBadaM OYyTH Kpalue
poiH(pOpPMOBaHIMH Ta Oe3IeYHIIIe, CKOOPAUHOBAHINIE BUKOPUCTOBYBATH
TparcnopTHi Mepexi. ITC BupoBamkeHHI B €BpoIi BiKe JEKiIbKa AECATKIB
pokiB. BoHu momoMararoTh yJJ0CKOHAIIOBATH O€3MEeUHICTh, €PEKTUBHICTh Ta
HaAIHHICTH MEpeBe3eHb MacaXUpiB Ta BaHTaXIB [2].

JocmiguBmuy pi3HI JpKepena MOKHA HABECTH HACTYIHI HPUKIAIN
BHUKOPHCTAHHSI IHTEJCKTyaJbHUX TPAHCIIOPTHUX CHCTEM B Y KpaiHi.

3 2019 poky B Kwuesi 3ampamioBaB €auHUI NPOI3HUN TOKYMEHT B
rpomMajacbkoMy TpaHcmopTi (E-kBUTOK). 32 TOTTOMOTOI0 HHOTO MOYKHA PO3II-
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JIATUTHCS 32 TPOi3] B OyIb-IKOMY BHUJII TPAHCHIOPTY Ha OCHOBI OE3KOHTAKT-
HOI €JIEKTPOHHOI INIACTUKOBOI KapTH.

ABTOMAaTH30BaHy CHCTEMY MapKyBaHHs 3anpoBanawin B Oxeci. Bona
JI03BOJISIE 3MEHIIMTH 3aBaHTaKEHICTh aBTOMOOUIIMH. OTIUIATUTH MOCIYTH
MoxHa 3a gornomororo QR-koxy. KoHTpooloTh cBo€4acHy cIiiaTy iHCIeK-
TOPH 3a JAOTIOMOTOI0 aBTOMATH30BAaHOI CHCTEMH KOHTPOJIIO OIUIATH MapKy-
BaHHA. Y 2022 poui B JIHiNpi BCTaHOBWIM KaMepH aBTOMATHYHOI (ikcartii
MOPYIIEHHS IIBUAKOCTI Ha Ioporax. BoHW aBTOMaTH4YHO BHMIpIOIOTH IIBH-
JKICTh pyXy Ta (QIKCYIOTH HOMEPH aBTOMOOIIIB, IO MEPETHHAIOTH 30HY KO-
HTpomo. Lle momomMoxe 3MEHIIUTH KUTBKICTh MOPYIIEHb MIBHAKICHOTO pe-
KAMY.

Ha ocHoBi cratuctuku [MarpyneHoi nomiuii JIbBiBcbKOT 00Onacti OyB
po3pobienuii caiit 3 mamoro JITIT y micti JIbBiB. B 3a1me:KHOCTI BiJl KUTBKO-
CTi aBapiii KapTa 3MiHIOE KOJIip BiJl YepPBOHOIO 70 3ejeHoro. JaHa cropinka
JIOTIOMarae MpoaHalli3yBaTH HEOE3MEeUHi MUISHKUA IOPIT A MOJANBIIOrO
BUPIIICHHS NPOOJIEMH.

Taxox y KuneBi 3acToCOBYIOTh aBTOMAaTH30BaHy CUCTEMY KEpyBaHHS
JOPOXHIM pPyXoM pa3zoMm 3 mporpamauM 3abesmedeHHsM ACK/IP SEA TCS
(Traffic Control System). {opoxHi koutponepu, LED cBitnodopu, 10posx-
Hi 3HaKH 31 3MiHHOIO iH(pOPMAIIi€I0, BiIEOKaMepH Ta AeTSKTOPH TPAHCIOPTY
— IIe BCE HAJICXKUTH 10 00JIaHAHH, K€ 3aCTOCOBYIOTH 3 IaHOKO CHCTEMOIO.
3acTocyBaHHA WX TEXHOJOTiIH 3HAYHO 3MEHIIye Tpadik Ta HMOBIpHICTH
MOSIBU KOPOK, 3MEHIIEHHSI 3HOCY JOPOKHBOTO MOKPHUTTS y MEBHUX JISTHKAX
JIOpPOTH, MiIBUIUTE PiBEHb OE3MEKH Ha JIOPOTrax Ta OINEPaTHBHICTH YIIpaB-
JIHHS IOPOXKHIM PYXOM.

Buxossiun 3 HaBeaeHol uiie iHGopmallii YkpaiHa BIaao po3BHBAE
IHTEeJIEKTYaJIbHI TPAHCHOPTHI TEXHOJIOTI] y BEJIMKHX MiCTax, MpoTe pOOUTH
1Ie OCTYIOBO, MAJICHBKUMH KpoKamH. Jlo MPUYKH MOBIJIBHOIO TEMITYy PO3-
BHTKY HaJIe>)KaTh HEJOCTATHs (piHAHCOBaHICTh, BiliHa Mixk PD Ta YkpaiHoto,
BiJICYTHICTh HAITIOHAJIFHUX CTAHAAPTIB Ta HETOCTiHA CIIBIIpAIs 3 MiXKHa-
POIHMMU acoIliamisiMA 1HTEJICKTYallbHUX TPAHCIIOPTHUX TEXHOIOTIMH.

[HTENEeKTYaNnbHI TPAaHCHIOPTHI CHCTEMH B YKpaiHI MOXKIJIHMBO IOKpa-
LIATH 32 JIOTIOMOTOI0 Pi3HUX METOZIB.

[o-mepme, Tpeba po3poOUTH HOPMATHBHO-TIPABOBY 0a3y MO0 iH-
TENEeKTyalIbHUX TPAHCIOPTHUX cUCTeM. Lle momomoske B po3poOIi €auHOL
€JIEKTPOHHOI KapTorpadivyHoi OCHOBH, Pi3HOMAaHITHUX KapT Ta MOHITOPHH-
TOBHUX CHCTEM 3a TpaHCHOPTHUMH 3acobamiu. [To-apyre, HEOOXiqHO 3aTydH-
TH HOBI BUJY JAaTYWKiB, Kamep Ta CrelianizoBaHoro obnmaananns. Lle min-
BHIINTH €(DEKTHUBHICTh BXKE ICHYIOUHX CHCTEM Ta CTBOPHTH 0a3y Iuif mojaa-
JILIIOTO PO3BUTKY. Ilo-TpeTe, pO3BUTOK BIACHUX iHHOBAIlM Ta (axiBIB y
JaHii ramysi. [HTenekTyanbHi TpaHCIIOPTHI CHCTEMH PO3BUBAIOTHCS KOXKEH
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JIeHb 1 Tpeba MaTH BJIacHI JOCIHIJKEHHS Ta HalpalloBaHHA, 00 BCTUraTH
3a cy4acHHUM cBiToM. JloOpe miarotosieHi ¢axiBii B pa3u migBUIIATE eeK-
TUBHICTh ICHYIOUMX BIIPOBA/KEHUX CHUCTEM Ta 3MOXYTb €(DEKTHUBHO Iijja-
LITOBYBATHUCA /10 HOBUX yMOB. [lo-ueTBepre, HEOOXiHA CHCTEMHA KOOPIH-
HAIIis [Til, 00 yCi TIIKHM BIIaJX Ta HAYKOBA CIUIFHOTA OJHAKOBO MpUHMAaN
y4acTh y 3alydeHi IHTEJCKTyalbHHX TPAHCIOPTHHUX CHCTeM. [lo-m’ste,
Tpeba po3poOHUTH TpOorpaMu AJs MONINMIICHHS O0i3HAHOCTI TPOMAISH Y
TpaHcHOpTHUX cucTeMax. L1006 mepeciyHa JlroAnMHA 3HaA K PO3IUIATUTUCS
gyepe3 QR-Kkox, 3HaNA 3aCTOCYHKH JUIsl IIEBHOI MOCIYTH Ta 3arajioM 3HaJa sIK
MIPALIOIOTH Ti YH iHIII iHTENEKTya bHI TPAHCTIOPTHI CHCTEMH.

SIKIIo BUKOHATH BCi 3aIlpOIIOHOBAHI MyHKTH, MOXKHA JOCSTTH MOK-
pamenns Bukopuctanus [TC B Ykpaini Ta po3BHHYTH OLIbII BEJIMKI Ta
CKJIaJIHI CUCTEMH, SIKi BAKOPUCTOBYIOTh Y PO3BHHEHHX KpaiHaX CBITY.

JlitepaTtypa:

1. Mysuxia M., Hecrepenxko I'., Ctpenko O., Kiioukosa H. Poiss HaBiraniiiuux cu-
cTeM B oprasizamii epekTuBHOI poboTH aBTOMOOGITBHOTO TpaHcmopty. 2022
International Conference on Innovative Solutions in Software Engineering
(ICISSE), Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk,
Ukraine, Nov. 29-30, 2022, pp. 82-85.

2. Myszukin M. 1., Hecrepenko I'. 1., I'epactora K. A. IHTerposani cuctemu MOHi-
TOPHHTY Ta YHPaBIiHHS PYyXOM aBTOMOOUIBHOTO TPAHCIIOPTY. [HMeneKmyanvHi
MpaHcnopmui  mexHono2ii: mesu o0onogioetl 3-v0i MixcHapoonoi Haykoeo-
mexuiunoi kongepenyii. Xapkis : YkpIY3T, 2022. C. 47-49.

ABTOMATHU3ANISA IEPEBAHTAKEHHS
CUITYUYUX BAHTAXKIB

Hexennen O.B.
Hayionanvuuii mexuiunuii ynigepcumem Yxpainu
«KIll im. l2opsa Cikopcokoz2o»

3amada aBTOMaTH3al1lii BaHTaXXHO-PO3BaHTAXyBalIbHUX poOiT (BPP) €
aKTyaJIbHOIO, OCKUIBKHU iX TPYHAOMICTKICTB 1 COOIBapTICTh CTaHOBHTH Bix 10
10 20% B 3aranbHIH co0iBapTOCTI MpoMHucIoBoi mpoaykmii [1, 2]. B mepry
Yepry Ie CTOCYETHCS MEPEBAHTAKEHHS CUITyYNX BaHTAXIB B PI3HOMaHITHIH
Tapi, BKIIFOYAIOYN MIIIKH, Ha PI3HUX BHJAX TPAHCIOPTY (3aJTi3HUYHOMY, aB-
TOMOOUIEHOMY, MOPCBKOMY / PIYKOBOMY ).
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Mertoto poOOTH € aHaNi3 TEXHIYHUX PillIeHb IS 3/iHCHEHHS aBTOMa-
Tu3anii BPP cumyunx BaHTaxXiB B MOJICTHICHOBUX MIlIKaX Ha 3aJli3HUYHO-
MYy i aBTOMOOUTBHOMY TPaHCIIOPTI.

[Minkpecnumo, 1m0 3apa3 ’K0JHa TEXHOJIOTiS HE MOXE BUPILIUTH 3a-
nady noBHoi aBromaru3auii BPP. [Ipore, aHamni3 icHylouux pimeHs 103BO-
JIsi€ BUAUTATH TEXHOJIOTII, SIKi MOXKYyTh BHPIIIATH 0a30By 3aAady — ITiJBH-
mmTH eeKTUBHICTH 1 Oe3nexy BPP.

[IpoananizoBaHO HHU3KY TEXHIYHHX pillleHb, OO0 MAIOTh Pi3HY CTy-
MIiHb aBTOMAaTH3aMii Ta BiANOBINAIOTh KPUTEPiAM 3pOCTaHHS €(PEeKTHBHOCTI
BaHTA)KHO-PO3BAaHTAXKYBAaJBHUX oOIepaliii [2, 3]: cTamioHapHI KOHBEEPH;
MOO1TbHI KOHBEEPH; HaBaHTaKyBadi (CTalioOHapHi i MOOUTBHI BUIJIKOBI); Ba-
HTXOMIIHOMHI KpaHU (3 TPaJAWIIHHUMH BaHTa)KO3aXOIUTIOBAJILHUMH MPHU-
CTPOSIMH 1 3 HalliBaBTOMaTHYHMMH 3aXBaTaMM); CTalliOHapHI Ta MOOLIbHI
pobotu.

Ha ocHOBI aHanizy pi3HHX TEXHIYHHX pillleHb OYyJI0 3’ICOBaHO, LIO:

a) He BCl BaHTa)XHO-PO3BAHTAXXYBaJIbHI oneparii MOXyTb OyTH aB-
TOMAaTH30BaHi 3a ICHyIOUOT'O PiBHS PO3BHUTKY MiJTHOMHO-TPAHCIIOPTHOI TEX-
HIKM B HAUOIMKYiH IepCTIeKTHBI;

0) my’ke 9acTO BUCOKA BapTICTh TEXHIYHUX PIlICHb ITO aBTOMAaTH3AIIi1
BaHTa)KHO-PO3BAaHTAKYBAIBHUX POOIT ICTOTHO 3HIDKYE €KOHOMIYHHHN e(eKT
Bifl iX BIPOBAKCHHS;

B) B 0arathoX JIOTICTUYHHX JIAHITIOTaX Ma€ Miclle BY3bKOCIEHiai30-
BaHMI XapakTep 3aCTOCOBYBAaHHMX TEXHIUHHX PIllICHb;

I') HEOOXIAHICTh MOCTIHHOI y4acTi JIOAMHHU SIK MPH ONEPaTHBHOMY
NPUIHATTI Ta KOPUT'YBaHHS YIPABIiHCHKHUX PillleHb, TaK 1 Ul KOHTPOJIIO 32
PpOOOTOIO MPOMHUCIOBHX POOOTIB.

3a pesynbTaTaMH aHAIi3y HaHOUIbII MPUHHATHUX 1 €PEKTHUBHUX TEX-
HIYHUX pillieHs B 00sacTi apromarusaiiii BPP Oyio BunineHo tpu rpymu [3]:
1) KOMIaKkTHI BWJIIOYHI HaBaHTaXXyBadi; 2) BaHTA)KO3aXBaTHI MPHCTPOi BaH-
Ta)KOITHOMHUX KPaHiB, OCHAIICHNX I'AKaMH 3 aBTOMATH30BaHUM 3aKPUTTSIM
(PO3KpHUTTAM) 3aMKiB 3 IMyJbTa IUCTAHIIHOTO KEPYBaHHS; 3) TEIECKOIIYHI
KOHBEEPH.

Cunin 3a3Ha4YNUTH, 110 AOCHTH IEPCHEKTUBHOIO € T'Pyla KOMIIAKTHHX
HABAHTAKYBAYiB — POOOTIB 3 JMCTAHIIHHMM YIpaBIiHHAM. IX TIOpiBHSIHO
JIerKa Bara (710 JBOX TOH) 1 KOMIAKTHI pO3MipH 31 CKJIaJHUMU BWJIAMH, JI0-
3BOJITIIOTH BUKOPHCTOBYBATH HE TUNBKHM Ha MEPEBAJOYHHX TepMiHajax abo
CKJIajiaX, a TaKOX TPAHCHOPTYBATH IX Ha TPAHCHOPTHOMY 3aco0i pazoM 3
BaHTakeM. OT)Xe, BUKOHYBAaTH BaHTa)XHO-PO3BAHTAXXyBaJIbHI pOOOTH MOX-
Ha B HeoOJaJHAHUX JJIS IIBOTO MICISIX — HA BiJTalleHUX TEPUTOPIsX, TipCh-
Kiil MicTIEBOCTI, B «4UCTOMY TOJi». HaBaHTa)XyBadi JO3BOJISIOTH MIEpPEBaH-
Ta)XyBaTH BEJIMKY HOMEHKJIATYPy BaHTaXIB Ha ITajeTax — TapHi BaHTaxi

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023

111



(mimkwn), KopoOku, 6ouku, Oir-6eru tomo. Lle mpocre 10 BHIpOBaKEHHS,
ABTOHOMHE, 1 sKe He moTpeOye MopepHizamii iHPpPaCTPYKTypH pillICHHS,
3/1aTHE BXKE CHOTOJIHI CKOPOTHTH OOCSTH PY4HOI Ipalli Ha MiCLsX.

[epcrieKTHBHUMH TaKOXK € KOMIIAKTHI BaHTaKOMIAWOMHI KpaHH, IO
MaloTh MO>KJIMBICTB IIBH/IKOTO Nepeo0iIaJHaHHs Y BIIKOBI HaBaHTa)KyBadi. 3a
PaxyHOK KOMITAaKTHUX PO3MIpIB i MPUHHATHOI BaHTAKOITITHOMHICTIO (O TBOX
TOH), a TAKOXX 32 PaXyHOK MOKJIMBOCTI poO0oTH 6e3 ayTpurepis (TOOTO MOXKIIH-
BOCTI TIEpEMIIIeHHS KpaHa 3 MiJBIIIEHNM Ha TaKy BaHTa)kKeM), Taki PillIeHHS €
MaKCHMAaJIbHO THYYKHMH 332 HOMEHKIIATypOIO BAaHTaXIB, IO IiIHIMAIOTHC, 1
MOXYTh BUKOPHUCTOBYBATUCS SIK BCEPEIMHI BUPOOHMUMX TPHUMIIICHb, TaK i B
YMOBax 0OMEKEHOTO IPOCTOPY PO3BAHTAKEHHS HEBEJIMKOTO aBTOTPAHCIIOPTY.

BukopucraHHsi KpaHOBHX TakiB 3 HaliBaBTOMAaTUYHHM 3aKpUTTIM
(PO3KPHUTTSIM) 3aMKiB 3a JOIOMOTOIO MyJIbTa JUCTAHIIIMHOTO KePYBaHHS, SIKi
BXKE 3apa3 MOXKHa BUKOpUCTOBYBaTH npu BPP aBToTpancnopry, 3/1 BaroHis
1 MOpCBKHUX / PIYKOBUX CYJICH 3a JOIOMOT0I0 MOPTOBUX KpaHiB. Lle HaiicyT-
TEBIIMM YMHOM MOXKE 3HH3HUTH SK TPaBMOHEOE3IEKy MepeBaHTaXyBaTbHUX
orepariiif, BUKIIOYa04H 3 MPOILECY CTPONANbHUKIB (IPH LBOMY €KOHOMIISI-
gn Ha (OHII OIUIATH TpaIli), TaK i MiIBUIIATH 3aralbHy MPOXyKTHBHICTH
poOirT.

3acToCyBaHHS NMPOIIOHOBAHUX JUIA KOXKHOTO KOHKPETHOTO BHIAJIKY
ABTOMATH30BAaHUX TEXHIYHUX PIMICHb: MiJABHIINTH MBHUIKICTH i KUJIBKICTH
BaHTAXIB, 1[0 OJJHOYACHO IIEPEBAHTAKYIOThCS; 3MCHIIINTH KUIBKICTB JIIOJICH,
HeoOXigHUX A BUKoHaHHS BPP; mimBumuth piBeHs Oe3neku BPP 3a pa-
XYHOK BUKIJIIOUEHHsI 3HaXO/KCHHsI CTPONAabHUKIB 1 KpaHIBHUKIB Oe3roce-
PEIHBO B 30HI MPOBEACHHS 3a3HAUYCHUX POOIT.

Astomarusarisi BPP 3 6ir-6erami po3BUBa€eThCsl B JBOX HAIPSIMKaX:

1. ABTomaru3aiis BiJYeIlieHHs BaHTaxy. HaiiOuipi po3BHHEHUM
HaNpsIMOM aBTOMAaTH3allil epeBaHTakeHHs1 Oir-0eriB € Mmpolec BiguerieH-
HS BaHTaXy Bij 3ademiB. TyT iCHye psiI pillleHb, sIKi MPAIIOOTh Ha OCHOBI
TipaBIiKky, THEBMATHKH a00 eneKTpuku. Lli pilleHHs BHMararoTh CTpOIa-
JBHUKIB TUTBKA JUTS 3a9ETICHHS CTPOII JI0 MiJHOMHEX TaKiB 1 IIOBHICTIO BH-
KJIFOYalOTh Y9acTh JIIOJMHHU Ha €Talli PO3BaHTaKCHHS (BiIUETIIICHHsS BaHTa-
Ky). Ha manuii MOMEHT caMe IIi HalmiBaBTOMATH4YHI PIMICHHS NAIOTh Haii0i-
TMBIIAH eeKT.

2 TloBHa aBTOMaTH3allisl 3axBaTy Oir-OeriB. J[pyrum HampsMKoOM €
aBTOMaTHM3amlig 3axBaTy Oir-GeriB. /|y mpOro BHKOPHUCTOBYIOTH MArHITH,
AKi TPUTATYIOTH JIIMKH CIEIiaJIbHOTO THITy Oir-0eriB 3 BIIUTHM JIPOTOM
a00 3aTi3HUM KIJIBIEM JIO CTEMialibHOI IJIOMAAII Ta 3aKpUBAIOTh HaJ] HEIO
rak. BignosinHo, npu BiguerieHHs Oir-Oera (po3BaHTaKEHHi), y4acThb JIO-
JIUHU HE TTOTpiOHA.
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Kpim Toro, 3acTocyBaHHsI paM HE3aJIe)KHO BiJl CTYIICHsSI aBTOMAaTH3a-
il J03BOJIsIE 301IBIINTH e(DEKTHBHICTh BaHTAKHO-PO3BAHTAXKYBaJIbHUX PO-
0iT, OJTHaK 3aCTOCYBaHHS BEJMKHX paM 0e3 aBTOMaTH30BaHUX I'aKiB MOB'S-
3aHO 3 HHU3KOIO CKJIQJHOWIIB (UMM Oijibllie KaHATiB, TUM Oinblie MOTpiOHO
cTponanbHUKiB). KoMOiHaLis 5K TOBOPOTHOT paMH 1 aBTOMaTU30BaHHUX raKiB
JI03BOJISIE OTHOYACHO pO3BaHTaXyBaTH 10 20 6ir-Oeris, mo (akTUIHO IT0-
3BOJISIE PO3BAHTAXKUTH, HANIPUKIIAJ], HAIIIBBArOH B JIBa 3aX0AH (IIPH HASBHO-
CTi KpaHa BiJIMOBiTHOI BAHTAXKOIIIJHOMHOCTI).

Ha pamnit MoMeHT, Haile(heKTHBHIIINM pIMICHHSIM aBTOMAaTH3amii
BaHTAKHO-PO3BAaHTAXKYBAJIBHHUX POOIT Oir-OeriB € 3acTocyBaHHS KOMOiHAIII1
ITOBOPOTHOI paMH i aBTOMATH30BaHMX TakiB. Ha HUX B pydHOMY pexxuMi 3a-
YIIUTIOIOTHCS JISIMKH Oir-OeriB, a micis NMepeHECEHHS BaHTaXy B MOTPiOHE
Miclie KpaHIBHHK caM MO€ HaTHCKaHHSIM KHOIIKH Ha IMyJbTi 3BIIBHUTH BCi
raKH, 3MiHCHUBIIM PO3BaHTaXEHHs. Taka MOBOPOTHA paMa 3aCTOCOBYETHCS
Ha KpaHaX-MaHIMyJsITOpax i Mae KilbKa BHIB MOBOPOTHUX MEXaHI3MIB.
Jlane pilieHHS] ONTUMaJIbHE 3 TOYKU 30py BHUTpAT, AO3BOJISE 3HU3UTH CIO-
JKMBaHHS €JIEKTPOEHEPTii, i IBUIIMTH IPOJYKTHBHICTb Mpalli, a 32 paxyHOK
CKOpPOYCHHSI YMCJIa 3aisTHUX CIiBPOOITHHUKIB O€3IMOCepeIHO B MICI IPO-
BEJICHHS BAHT)XHO-PO3BAaHTAXKYBAJIBHUX POOIT, — 3HIKYE PiBEHb BUPOOHU-
401 TpaBMOHEOE3MEKH.

JlitepaTypa:

1. TpancmoptHO-Tpy30BbIe cucTeMbl. [Enekrtponnuii pecypc]. Pexxum mocryrmy:
http://www.tgs-jd.ru.

2. TpuropoB O.B. ta in. TexHika MarepiaJJbHUX MOTOKIB JIOTICTHYHUX CHCTEM:
Hapy. roci6. / O.B. T'puropos, I'O. Animenko, B.B. Crpmxkak Ta iH. — XapkiB:
HTY «XITl», 2018. — 496 c.

3. Marepuainst J'son & Partners Consulting. [Enekrponnuii pecype]. Pexum moc-
tymy: https://json.tv/ict_telecom_analytics_view/robotizatsiya-i-avtomatizatsiya-
pogruzochno-razgruzochnyh-rabot-vklyuchaya-big-begi-20200211054432.
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CUCTEMA THIUKATOPIB OHIHKH IHOPACTPYKTYPHOI'O
3ABE3NEYEHHS CTIMKUX CUCTEM MICBKOI'O
TPAHCIIOPTY

Huxonuyk B.M., 3aBanbkuii B.O.
Hayionanvuuii ynigepcumem 600Ho2o 2ocnodapcmea i
nPUPOOOKOPUCINY BAHHS

[MonsarTs "cTama MOOINBHICTE" BiTHOCUTHCA A0 KOHIEMINI PO3BUTKY
MiCBKOI MOOITBHOCTI, sIKa MOKJIMKaHa 3a0e31eunTH eeKTHBHE, eKOHOMITHO
CTiliKe Ta eKoJIOoTiuHO 30aIaHCcOBaHE MepecyBaHHs B MicTax. BoHa opieHTO-
BaHa Ha 3aJI0BOJICHHS IIOTPe0 HACENICHHS B TPAHCIIOPTHHX IMOCIyrax, 3a0e3-
MIEYCHHS JOCTYIHOCTI TPAaHCIIOPTY Ta MOKPALICHHS SKOCTI KUTTS MEIIKaH-
iB.

MOOIJIBHICTD € KITIOYOBUM aCHEKTOM CTaJIOr0 PO3BHUTKY MICT 1 BILIH-
Ba€ Ha pi3Hi cepH )KUTTS MEUIKAHI[IB Ta CAMOT'0 MiCTa, 30Kpema:

1. Exonomiunuii po3Butok: E¢ekTrBHa MOOLIBHICTH CHPUSE EKOHO-
MIYHOMY PO3BHTKY MicTa. 3a0e3reueHHs IIBUIKOT0, 3py9HOT0 Ta HaAiHHO-
TO NEPEeCyBaHHS CHPUsIE PO3BUTKY Oi3HECY, MOKpAIIy€e JOCTYI A0 POOOUNX
MiCIb 1 MANPHEMCTB, CIPHIE PO3BUTKY TYpH3My Ta 3aly4€HHIO i1HBECTH-
Iiit.

2. Sxicte xuTTA: 3a0e3neUeHHs JOCTYITHOI Ta 3pYYHOI MOOUITBHOCTI
MOKPAIIY€E SKICTh JKATTS. MEIIKAHINB. JISTKUH JOCTYI 0 OCBITH, MEAMYHHUX
3aKJajiiB, pO3BaXKaJbHUX LIEHTPIB Ta IHIIUX MOCIYT CHOPUSIE 3a0BOJECHHIO
OCHOBHHUX ITOTPEO 1 I IBUILIEHHIO JKUTTEBOTO PiBHSI.

3. Exonoriuna criiikicth: Po3yMHe miiaHyBaHHS MOOUIBHOCTI MOXKe
CHPUSITH 3MEHIIEHHIO HEraTUBHOTO BIUIMBY Ha JOBKLUIS. 3MEHIIEHHS BHU-
KOPHUCTaHHS MPUBATHOTO aBTOTPAHCIIOPTY LIISIXOM CHPHUSHHS [POMAJICBKO-
My TPaHCIIOPTY, BEJOCHIICIAHIA Ta MINIOXiTHIH MOOITBHOCTI Ta PO3BHTKY
€KOJIOTIYHO YHCTHX TPAHCHOPTHHX 3acO0iB CHpHs€ 3MCHIICHHIO BHKHIIIB
3a0pyIHIOIOYMX PEYOBMH Ta 3a0e3nedye OLTBII YHCTE Ta 370pOBE CEepelo-
BUILE JUIS )KUTTSI.

4. ComianpHa iHKIRO31s: EdexkTHBHa MOOUTBHICT Ma€ BENHKE 3Ha-
YeHHs JUIA COIalIbHOI 1HKIT0311. JlocTym 10 TpaHCIOpTHHUX 3aco0iB Ta moc-
JYT CHpHUsie 3MEHIICHHIO COIialbHO-eKOHOMIYHUX HEPiBHOCTEH, JoIToMarae
JIOASIM 3 PI3HUX COLIAIBHUX TPYIl OTPUMYBATH JAOCTYI 10 poOOUNX MicCIIb,
OCBITH, METUIHHX TIOCITYT Ta 1HIINX KUTTEBO BAKIUBUX PECYPCIB.

BcraHOBIEHHSI OCHOBHUX aTpHOYTiB MOOUTFHOCTI HACENICHHS € BaXK-
JIMBUM €TarloM y JIOCII/DKeHHSX Ta IUIAaHYBaHHI PO3BUTKY MICHKHX TEPHTO-
piit [1]. HocnimkeHHs B 1iif 0671acTi BUKOHYIOTBCS SK BITYM3HSIHUMH, TaK 1
3aKOpAOHHUMH BYEHUMH 3 METOI0 BUKOPHCTaHHS OTPUMaHUX JaHUX Yy
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MPaKTHYHOMY TPaHCIIOPTHOMY IUIAHYBaHHI MICT 1 PO3BUTKY CTaJHX TpaHC-

nopTHUX cuctem (tabn.1) [2].

Tabmuus 1
XapaKTepUCTUKU MOOUTPHOCTI HACCIICHHS

daxkrop

XapaxkTepucTika

O0csr ta
IHTEHCHUBHICTH
nepecyBaHHs

Bu3HaueHHsl KUJIBKOCTI JIIOAEH, IO TEpecyBaloThCsl B
MicTi Ta IXHIX mMoTpe0® IepecyBaHHsS IOIIOMAarae ycra-
HOBHUTH OOCST Ta IHTCHCHUBHICTh TPAHCIIOPTHOTO PYXY.
e mMoxe OyTr BUMIpSAHO KiNBKICTIO ITOT3/I0K, TpOe-
HUMH KUIOMETPaMH, BHKOPHCTAHHSAM TPaHCIIOPTHHX
3aco0i1B TOIIIO.

Tumm
TPaHCTIOPTY

BusnaueHHs TOTO, SIKI BUAW TPAHCIIOPTY BHUKOPHUCTO-
BYIOTBCSI MEIIKAHIIMH MiCTa, € Ba)KIMBUM acCIICKTOM.
Ile MoxyTh OyTH IpOMaJIChKUI TPAHCTIOPT, IPUBATHHUH
ABTOTPAHCIIOPT, BEJIOCUIICIH, MILIOXOM Ta IHIII BUIH.

Bincrani Ta
YacH MOi3I0K

AHaI3YEThCS CepeHs BIICTaHb, Ky HOJ0JAI0Th MeEIll-
KaHIIl i 9ac Moi3/I0K, a TaKOXX TPHUBATICTh I[UX MOi3-
nok. lle nae ysiBIeHHS mpo pPO3MILICHHS Ta JOCTYI-
HICTB Pi3HUX 00'€KTIB B MiCTi.

[Ipuunnu Ta
MeTa IO0I3/I0K

Bu3HaueHHs1 OCHOBHUX NPUYUH, IO CIIOHYKAalOTh MEIl-
KaHLIB 10 IepeCyBaHHs, 10NOMarae 3po3yMiTH IXHi MO-
TpeOu Ta crpuse po3poOJICHHIO ¢(PEeKTHBHUX DIllICHb
[I0JI0 TPAHCHOPTHOTO IUIAaHYBaHHS.

3MiHa 3BUYOK
MOOUIBHOCTI

Criix TakoX BpaxOBYBaTH 3MiHY 3BHYOK MOOLUTBHOCTI,
TaKy SIK 3pOCTaHHS IOMYJIAPHOCTI €JIEKTPHYHUX TPAHC-
NOPTHUX 3ac00iB, PO3IIMPEHHS BUKOPHCTAHHS BEJIOCH-
IeaiB Ta IMIIOXOIB, BIJIMB HOBHUX TEXHOJIOTIM Ha CIIO-
ci0 mepecyBaHHs TOIIO.

CucteMH MICBKOTO TPaHCIIOPTY MalOTh OYTH He Jinie eheKTHBHUMH
Ta 3pyYHUMH Uil MEUIKAHI[B, ajie i CTIHKUMHU 3 TOYKU 30pY €KOJIOTI4HO,
€KOHOMIYHOT Ta COLiaabHOI CTiMKOCTI. J[JIst JOCATHEHHS Ifi€l METH HEOOXia-
HO PO3POOUTH CHUCTEMY IHJAMKATOPIB, SIKI JO3BOJIATH OIIIHIOBATH PiBEHb
CTIMIKOCTi CHCTEM MiCBHKOTO TPAHCIIOPTY Ta iX MPOTpec y MpoIecax po3BHT-

Ky MICBKHX TEPHTOPI.

[HnuKaTOpH Ta MOKAa3HUKH CTAN0l MiChKOT MOOUIBHOCTI JIIHACHO € iH-
CTPYMEHTOM IS OIIIHKYU Ta aHANi3y CHCTEMH MOOUIBHOCTI B MICTax Ta Mi-
ChKHX paiioHax [3]. BoHM HaJarOTh MOXKIUBICT BUSBUTH CHJIBHI Ta CIAOKi
CTOPOHU CHUCTEMH MOOUIBHOCTI, 2 TaKOK BCTAHOBHUTHU IPIOPUTETH Ta 30CE-
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peauTn yBary Ha 4YMHHHKAx, SIK1 HOTpe6yIOTI> MOTIIIIEHHS Ta BJOCKOHa-

neHns (puc.1).

DiLHOCTI

KATOPH CTAJIO0N MICEKOD MO

Inam

MUEHD THAHKATHEHI

Jono

NOKGIHHKH

HH2UEIL LLLEAHLUH]

TLIOHAUTOON AQDLIOAU EHHELIHOQONHE QOLEMHIHI

icodor a £aen dolesnrH)

LATW LLIOHLIHEWOHELD JOHAIrBHOIMNH A HHHERNOU

mourn xugarewod. TLOHE SHHEENOU

L J

IHAHEKATHREHI NOKATHHKA

COcHORMI

Axad cacansodor nraugao awnead xnnaniae doreanrm

mordousniedl wWisaaTENod] TLIOHIE O EE AHHEENOU

imeciainl JoHgureronnLariw dolesnrd

LLAOHAUTO0N [OHIHING LL0aurson doresnrun

ILAOHAETO0N JAR0U 0T AUALWT doresnrn

sowndies vl apdowes doresnirH

xegodor e ..._.u_u__..__.ﬂu_}.u HHHEEHOW

AWAT HEOMM3AI AOLENHTHI

L0 [LIOHIHTATORE JHITHI

Ardousnedy osodasrewods a1aHuALI0T

Puc. 1. Inpukaropu cranoi Micbkoi MOOUTBHOCTI

IH,Z[I/IKaTOPI/I CTaJIOT0 PO3BUTKY MOOIIBLHOCTI HACEJIEHHS BH3HAYa-

IOTBCS 3 Oy Ha 30epeKeHHs IPUPOJIHUX PECYPCIB Ta MiIBUIICHHS SKOC-
Ti )KHUTTS JIOACH, SIKI KOPHCTYIOTBCS TPAHCIIOPTHOIO 1HPPACTPYKTYPOIO.
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Jesiki 3 HaliBaXKIMBILIMX 1HAMKATOPIB CTAJIOTO PO3BUTKY MOOIIBHOC-
Ti HaCeJIEHHs BKJIIOYAIOTh: BUKOPUCTAHHS allbTEPHATUBHHUX BUJIIB TPAHCIIO-
PTY, TaKuX SIK BEJIOCHIIEIH, €JIEKTPOCaMOKaTH, eJIEKTPOMOOLI Ta rpoMai-
CBKHI TPAaHCIOPT; PO3BUTOK IHPPACTPYKTYPHU Ul BEJIOCHIICAUCTIB Ta IIi-
LIOXO/IiB, BKJIIOYAIOYH BEJIOJJOPIKKH, TPOTYyapH, NEPEXOH Ta MiJ3eMHI Iie-
pexonaun; 3HWKEHHS BUKUAIB TPAHCIIOPTHHUX 3aCO0IB, MO CIIPHYUHSIOTH 3a-
OpyIHEHHS TOBITpS, 33 JOIIOMOTOI0 BIPOBADKEHHS HOBHX TEXHOJIOTIH Ta
€KOJIOTIYHMNX HOPM; PO3BHTOK MEpEkKi TpOMaICBKOTO TPAaHCIOPTY Ta Iif-
BUILCHHS JOCTYIHOCTI O TPAHCHOPTY UL JIIOACH 3 0OMEKESHUMH MOKIIH-
BOCTAMH Ta Mano3abe3ledeHNX BEPCTB HACENICHHS, 3HIDKCHHS aBapiHOCTI
Ta BUSBJIICHHS JDKepelnl HeOes3NeK Ha JOoporax, 30KpeMa 3a JOIOMOTOI0 Po3-
BUTKY 1H(PAaCTPyKTypH Ta BUKOPUCTaHHS HOBHMX TEXHOJOTIH; IiJBHIICHHS
€Heproe()eKTUBHOCTI TPAHCIIOPTY, L0 MOXKE OyTH IOCATHYTE IUIIXOM BH-
KOpPHUCTaHHS OUIBII €KOHOMIYHMX JBUTYHIB, BIIOCKOHAJICHHS a€POJIUHAMIKH
TPaHCIIOPTHUX 3aCO0IB Ta BUKOPUCTAHHS OLIbII JIETKUX MaTepialliB; po3po-
OKa Ta BIPOBA/KCHHS IUIaHIB MIChKOI MOOUIBHOCTI, 1110 CIIPSIMOBaHi Ha MO-
JIIIIEHHS] YMOB MEPECYBaHHS B MiCTax Ta 3a0e3le4eHHs eKOJIOTiYHOI cTa-
JIOCTi PO3BUTKY TPAHCIIOPTHOT CHCTEMH.

BusHadueHHS iHAMKATOPIB CTamoi MOOLIBHOCTI TO3BOJISIE chopMyBa-
TH CTpATETidHI HAPSMH PO3BUTKY MICTa 3 ypaXyBaHHIM MTUTaHb MOOLITBHO-
CTi Ta TPAHCIIOPTHOI iHPPACTPYKTYPH.

JlirepaTypa:

1. TTamkeBnu C.M., Huxkonuyk B.M., Kpuctomuyk M.€. ®OyHKIIOHYBaHHS TPO-
MaJICBKOTO TPaHCIIOPTY y COLialbHOMY mpocTopi micta. CydacHi TexHoOIoril B
MammHOOyAyBaHHI Ta TpaHcmopTi. Haykoswmii xypran. — Jlynek: JIHTY, 2022
—No 2(19). C.161-173. DOI: https://doi.org/10.36910/automash.v2i19.

2. TadpactpykrypHe 3a0e3neueHHs] PO3BUTKY TPAHCIIOPTHOI CUCTEMH PETiOHY: KO-
nexktuBHa MoHorpadis [Texer] / [I.B. 3abmoaceka, I.P. By3sko, O.0. 3enenko,
1.0. Xopoumoa]. — CeBepononenpk: Bun-so CHY im. B. Jlans, 2016. — 193 c.

3. Kpucromuayk M. €. AHani3 iHINKaTOPiB CTAIOTO PO3BUTKY MiCHKOI MAacaKUpPCh-
KOT TpaHCTIOPTHOI cucTteMH. LIeHTpanpHOyKpaiHChKu HayKOBHHA BicHUK. TexHi-
yHi Hayku. KpomuBHmmpkmit. 2021. Ne 4(35). C. 208-221. DOI:
https://doi.org/10.32515/2664-262X.2021.4(35).208-221.
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NIJIBUIIEHHSA E@EKTUBHOCTI B3AEMO/III 3AJTI3HUYHOI'O
TA MOPCBKOI'O TPAHCIIOPTY

Ierpeiixo F0.M., Kupnuenko 1.O.
CxionoykpaincoKuil HayioHabHul yHisepcumem iMeHi Bonooumupa Jlans

EdexTuBHICTS TPAHCHOPTHUX MOCIYT — € BAXKJIMBUM KPUTEPIEM TIPH
BHOOP1 TpaHCTIOPTHOI MmocHyTH. E(QEeKTHBHICTE HE € OMHOPITHUM KPHUTEPieEM
1 CKITaIa€ThCA 3 NEKIIBKOX PI3HHUX MapaMeTpiB, sIKi pa3oM CKIIQAAIOTh 3ara-
JBEHY €(EeKTHBHICTh 00CIYTOBYBaHHS.

KokeH BaHTa)KOBIANPAaBHHUK PO3TIAAAE TaKi KpUTEpil I OIHKH
e(eKTUBHOCTI HAaaHUX TPAHCIIOPTHUX HOCIYT: MPUAATHICTh, JOCTYIHICTB,
0e3reKy, TPUBAJICTh NEPEBE3CHHs, HaAIMHICTh, THYYKicTh. [Hdopmamiiini
CHUCTEMH MOKPAIIYIOTh OPraHi3allilo MepeBe3cHb, 3MIHIOIOTh CTPYKTYPY JIO-
rictuuaux omepaiiii. Ili cucTeMu BUKOPHUCTOBYIOTH 1H(OPMAIIitO, TPOTHO-
3yBaHHS Ta OOMIH JaHMMH MK TPaHCIIOPTHUMH JIAHIIOKKAMH, 11100 1010~
MOTTH TPAaHCIIOPTHOMY MEHEIKEPY BiJCIIIKOBYBATH JisUIbHICTH TPAHCIIOP-
THOTO JIAHITFOKKA.

BaxxmBuM (pakTopoM JOTiCTHYHOI MiSITBHOCTI € HaZaHHS IOCIYT
HaiiOuTpI epekTHBHUM criocoOoM. EQeKTHBHICTh pPO3TIATAeThCS 3 TOYKH
30py Hacy, sKocTi i miHu. OCHOBHa MeTa — JOCTaBHTH BaHTaXX KIi€HTa B
HAMKOPOTII TePMiHH 3 MIiHIMAJIbHO MOXITUBUMH BUTpAaTaMU i 3a0e3MeYnTH
BHCOKY SIKICTb JIOCTaBKH.

Lle Moxe OyTH OCATHYTO 3a paxyHOK B3a€MOJIi PI3HUX BUIIB TpaH-
CHOPTY, OCKUJIbKH KOXEH BUJ TPAHCIIOPTY Mae€ IepeBard, Halpukiai, Mop-
CBKHMI TPaHCIIOPT: HU3bKa BAaPTICTh, BUCOKA BAHTAXKOMIJAHOMHICTb; 3aJIi3-
HUYHHUH TPAHCIIOPT: BHCOKA BaHTAXKOMIIHOMHICTb, CEPEIHs LIBHIKICTH Ta
€KOJIOT1YHICTb.

OnruManbHa anbTepHATHBA B3a€EMOJIIT MOXe OyTH 3HaifzieHa 3 ypa-
XYBaHHSM IIe€peBar KOXKHOTO BHAY TpaHCHopTy. OCHOBHHMH IiepeBaramu
(YHKIIOHATBFHOT CYMICHOCTI €: MOKIIMBICTh 3HU3UTH 3aralibHi TPAHCIIOP-
THI BUTpaTH; MOXUIMBICTH TEPEBO3UTH OLTBIN BaHTaXi; OUIBII BHCOKA
IIBHAKICTh TPAHCIIOPTYBAHHS; CTaHAAPTH3aLlis IEPEeBE3CHHS KOHTEHHEPIB 1
HaTIBIPHUYCIIB; Kpalle BUKOPUCTaHHS iHQPACTPYKTYPH; €KOJOTIYHICTh 3a
PpaxyHOK 3HM)KECHHS BUKHAIB; MOXIuBicTh BupoBaautu IC [1].

CyMiCHICTh PI3HHX BHIB TPAHCIOPTY Hamae Oe3Tid MOXKIUBOCTEH
JUTS TIOJITIIIEHHS BaHTaKHUX MepeBE3€Hb 1 TOCATHEHHS HabaraTo OiIbII BH-
COKOTO pIBHA iHTErparii, a TakoX 3HIDKEHHS 3arajlbHOI BapTOCTi IepeBe-
3€HHS Ta 3a0pyAHEHHS] HABKOJIMIIHBOTO CEPEIOBHUINA.

Indopmariitaa cuctemMa — BayKIMBE MOHATTA B IpoIeci mepese-
3€HHS BaHTaXIiB, IKE MOXHA OMUCATH SIK NPOIEC IIepEeBE3CHHs BAaHTAXIB,
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KEpOBaHUIl B peXUMi pEalbHOTO 4acy, KOJIM MPOOJIEeMH ONEepaTUBHO BU-
SIBJITFOTHCS 1 BUPIIIYIOTHCS 3 MOMEPEAHIM MOBIJOMIICHHSIM KIII€HTIB. 3a-
crocyBanHsi [C moB's3aHO 3 TepMiHamMH JOCTaBKH TOBapiB 1 Oe3mepe-
PBHICTIO IIpoLIECy IHTEPMOJAJILHUX ITEPEBE3EHb BAHTAXKIB.

IC oxormumoe Bci ramysi TpaHCIIOPTY i BpaxoBYe B3aeMOAII0YI eJie-
MEHTH TPaHCHOPTHOI CHCTEMH: TPAHCIOPTHI 3aco0m, iHPPACTPYKTypy, BO-
Iist 1 crokuBada. 1C mpencTaBisaioTh iH(GOpPMAIliIo PO MOTOYHY CHUTYAIIIo
Ha JIOpOTax B PEXXHUMi PeabHOTO Jacy a0 MPEeICTaBISIOTh i B iIHTEpaKTHB-
HOMY PEXKHMI, III0, B CBOO UEPry, AOIOMAarae Kparie IUIaHyBaTH BCe MOi3/1-
KU IS TIEPECiYHIX BOIIB, JOPOXKHIX ONEepaTopiB, ypsay.

OcHOBHa MeTa JIOTiCTUKH — €(EeKTHBHE BiIICTEKEHHS TOBapiB B Ka-
HaJIaX TOCTaYaHHs 1 po3noaity. Paninie HagaHHs iHPopMaIlii KiieHTam 0y-
JI0 He Tak BaxJmBo. [lIBuakicTs nepenaui iHpopmartii oOMexyBanacst IBU-
JKICTIO pyXy 1 00poOKH manepoBux NOKyMeHTiB. CydacHi JOTICTHYHI CHC-
TEMU MMOBUHHI MOCTIITHO HaJJaBaTH OHOBJICHY 1 TOUHY iH(OPMAIIIFO.

IHpopManiiiHi TOTOKK BCEpEaUH] JIOTICTUYHOI CUCTEMH, a TaKOXK
MIDXK HEI0 Ta 30BHIIIHIMU Jpkepenamu crBopiototh IC jorictuku (ICJI).
CucreMn BHW3HAYAIOTHCS SK MPALiBHUKH, YCTATKyBaHHS 1 NPOLEIypH,
o poONATh iHpopMaIito JOCTYIMHOIO A OCi0, AKi 3MIHCHIOIOTH IUIa-
HyBaHHS, YIIPaBIiHHS 1 KOHTPOJIb.

Huns crBopenHs iHCTpyMeHTIB IC B TpaHCTIOPTHIH cucTeMi HEOOXin-
HO BHpIimuTH O0e3miy mutadb. OCHOBHI MPOOJIEMH MOJSATAIOTh B HACTYITHO-
My: 3HaHHS JIFOJICH; OOMIH JaHUMH MiXK KOMIIAHISIMH; a TAKOX TakKi TeXHIUHI
MUTaHHS, Ik 00poOKa Oe3miui pisHux maHux. s po3podku IC myxe Bax-
JIUBO BUBYHTH 1 3pO3YMITH MOJIEII 3aTi3HUYHOTO 1 MOPCHKOT'O TPAHCIIOPTY.

Otxe, B po3po0lLli OBUHHI OpaTH ydacTh BEJMKI KOMaH/H, SIKi Ma-
I0Th BIAMOBIOHI 3HAaHHS Npo crenudiky pi3HUX BUAIB TpaHcnopty. Jlus
cTBopeHHs THy4Kol IC HeoOXiTHO po3poOUTH 3arajbHy MOJEJb AiSUIBHOCTI
3 ypaxyBaHHSM Crienn(iKH, IepeBar i HeIoMiKiB 000X BUJIIB TPAHCIIOPTY.

MixxHapogHUU MOCBIJ MOKa3aB, M0 IHTETpallis 3aJTi3HUIN 1 Halli-
OHAJILHOTO MOPTY BAXKJIMBA /IS MiABUIIEHHS KOHKYPEHTOCIIPOMOXHOCTI
moptiB. Lle Takox 301IBIIYE MOMXIIHBOCTI IS €(DEKTUBHOTO 3eMIICKOPH-
CTyBaHHS, €(EKTHBHOCTI TPAHCIOPTHHUX IOCIYT, 3POCTaHHS MOPTIB i
B3a€MOJII 3 IHIIUMH BUJAMH TPAHCIIOPTY [2].

By3am cTHKy MOPCBKOTO i 3aJi3HMYHOTO TPAHCIOPTY OCOOIHBO
BaXJIMBi, TOMy IO poOOTa 3 mMepeBajKd BaHTAXKIB BH3HAYAE SKICTh
YCBOTO TPaHCIOPTHOTO mporiecy. Jnsa 3abe3neueHHs iHTepomnepaldens-
HOCTI HeoOXi/Ha €IWHA TEXHOJIOTiA, SKa 00'€eNHye BaHTaXH1 QPOHTH i
po6oty 3amizHM4HOI cTaHmii [3]. OmHak, 3aTI3HUYHUNA Ta MOPCHKHUH
TpaHCIIOPT BUKOPUCTOBYIOTH pi3HI IC. Tomy, iHpopmamniliHi cucreMu He
00'eTHYIOTB /IBa BUJM TPAHCIOPTY B €JMHY CHCTeMy Ta oOMiH iH(opmari-
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€10 3aJIOKUTh TUIBKH BiJ mepcoHany. [lepcoHan, sKuii 3aliMaeThcsl Oprasi-
3aIli€l0 MepeBe3eHb 3aTI3HUYHUM 1 MOPCHKHM TPaHCIIOPTOM, ITOBUHEH BU-
KopucroByBatH Kinbka IC i wacTo poOuTh 1ie 3 000Ma BUAAMH TPAHCIIOPTY,
110 TOCUTH CKJIAJTHO 1 IPU3BOJUTH JI0 30UIBIICHHS MTOTEHIIHHUX TOMUJIOK.

Jns opraHizanii CHOiIbHOT MiSUTBHOCTI 3aJli3HUYHOTO 1 MOPCBHKOTO
TPaHCIIOPTY i 3a0e3medeHHs Oe3nepebiifHoi poOOTH, a TaKOXK MOUTHPEH-
Hs iH(opMarii HeoOXigHo 00'exHaTi IC MBOX TPAHCHOPTHUX OIEPATOPIB.
Ie 103BONMMTE CTBOPHUTHU CHINBHY 0a3y HaHWX, AKa Oyne KOpHCHa AJs opra-
Hi3aIlil BAaHTQ)XHHUX IIEPEBE3CHB 3AMI3HIYHIM i MOPCHKIM TPAaHCIIOPTOM.

AHai3 JIiTepaTypu 3 NHTaHb €(PEKTHBHOCTI 3aJi3HUYHOTO 1 MOPCH-
KOTO TPAHCIIOPTY IOKa3ye, IO YIPaBIiHHS iHPOPMAII€I0 € OJHAM 3 OCHOB-
HUX aCICKTIB Y HaJaro/HKeHHI e()eKTUBHOI B3a€EMOIl MK 3ali3HHUYHUM 1
MOPCBKHM TpaHCIIOpTOM [2].

EdexruBHa CyMiCHICTH 3aJi3HUYHOI'O 1 MOPCHKOI'O TPAHCHOPTY
BH3HAYAETHCS IM'SIThMa HAWBAKIUBIIIMMHU acleKTaMHU: TEXHIYHA CyMic-
HICTh, TEXHOJIOTIYHA CYMICHICTh, OOMiH iH(pOpMaIli€r0, IPaBoOBa CyMic-
HICTh 1 €KOHOMIYHA CyMicHicTh. OpHakK, 0OMiH iH(pOpMaIli€ € npaiiBe-
poM, 110 3a0e3medye IUIABHY B3a€MOJII0 MK JTBOMa PEKHMaMH, OCKUTBKA
e(peKTHBHUN OOMIH HEMOXKITUBUI 63 ToUHO1 iH(popMaIIii.

BnpoBamkenns IC myxe BaxIMBO Uil 3a0e3NeyeHHs e(peKTHBHOTO
00MiHy iH(pOpMaIIi€ MK yJaCHAKaMH JIAHITFO’KKA, OCKUTPKH BOHH JJO3BO-
JISIOTh IIBUAKO i CBOEYACHO OOMIHIOBATHCS 1H(QOPMALIEIO, TO3BOJSIOUH
LIBHIIE 1 TOYHILIE TUIAHYBATH JisJIbHICTh Ha TEPMiHaJI, HA CyJax i 3aJi3-
HUIISX, @ TAKO)K BUKOPUCTOBYBATH NEPEBAru JACKUILKOX BUAIB TPAHCIIOPTY i
3MEHIIYIOTh iX Hemomiku [2].

Hapa3si oanieto 3 HalOubIKMX 1poOiieM € po3pobka equnoi 1C must
3aJTI3HUYHOTO 1 MOPCHKOTO TPAHCIIOPTY, TOOTO pO3poOKa €IUHOI IHTErPO-
BaHoi IC, 110 3abe3neuye oOMiH iH(QOpMaILier0 Mk yciMa CTOpOHaMH 1 ii pi-
BHY JIOCTYITHICTb.
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O IMPOBJIEMAX IHTEJEKTYAJIU3ALI TEXHOJIOT'TI
TPAHCHOTPHUX CUCTEM:
CTPATEIIS PO3BUTKY HITYYHOI'O IHTEJIEKTY B YKPATHH
[0 2030 POKY

Pamasanos C.K.
Kuiscokuil nayionanenuil ekoHomiuHul yHisepcumem imeni Baouma
T'emvmana

P03BUTOK TEXHOJIOTIM IITYYHOrO IHTENEKTY € BAXKIMBHM TPEHIOM
cydacHocTi [1-3]. TIpoBiaHi CBITOBI KOMIIaHII i Jep>KaBy MPHIISIOTH BEJHU-
Ky yBary LbOMYy IHTaHHIO. Y>ke MmoHaa 50 nepxaB CTBOPWIN ¥ HpUHHSIN
JI0 BUKOHAHHS HE TUIBKW KOHIICMIIii, ajie Bxke i cTparerii po3BUTKY LITYyY-
HOTO IHTEJIEKTY, B SIKUX OKPECIMJIM 3arajbHi HAlpsIMH HAYKOBHX JIOCIi-
JDKeHBb 1 Oi3Hecy B mil cdepi. YkpaiHa Takok HE MOBHHHA 3aJHINATHCS
OCTOPOHB IIMX MPOILECIB HABITh HONPH HEJOCTATHE (piHAHCYBAaHHS HAYKO-
BUX JOCIIIKEHB.

VY Crparterii copMyIb0BaHO TaKi KIFOYOBI TOJOKEHHS:

1. BusHaueHO OCHOBHI MiAXOIHM O CTBOPEHHS IMONOOH iHTEICKTY
JIFOJIMHU T1iJ] Ha3BOK «IITYYHUH IHTENEKT», SKUH He 3BOAUTHCS IO CTBO-
PEHHS O0YHUCITIOBAJIBHOTO a00 €JIEKTPOHHOIO IHTEJIEKTY, 10 BiIOYBAETHCS
Ha 0a3i BJOCKOHAJICHHS BIIOMHUX 1H()OPMALIITHUX TEXHOJIOT1H.

2. Brepiie 3anpomnoHOBaHO W HAYKOBO OOTPYHTOBAHO HAIPSM IMPO-
BeJicHHs (hyHIAMCHTAIBHUX MOCII/KCHb W BU3HAYCHO 00’ €KT JOCIIHKEHb
y chepi «IITydHHN THTETCKTY.

3. Ha ocHOBI €qHaHHS BUeHHX YKpaiHU y cdepi MTYIHOTO IHTEIeK-
Ty CTBOPEHO KOJICKTHB (paxiBIIiB.

4. OOrpyHTOBAaHO HampsSM HAyKOBHX JOCITIDKCHb IJISI CTBOPECHHS
MIPOPUBHUX TEXHOJIOTIH Y cpepi MITYYHOTO IHTENIEKTY.

Tako MoJaHO TOJATKOBI MaTepiaii aBTOPIB, SKi JAETANI3YIOTh PO3-
TJIS1/1 OKpEeMUX 1osioxkens Crparerii.

Ha ocHOBI oTpuMaHUX yKpaiHCBKUMH HAyKOBISIMU PE3YJIBTaTIiB Cho-
PMYJIbOBAaHO BITUYM3HSHI O3HAYEHHS TEPMiHY «IHTEJEKT JIOAWHUY Ta TOXia-
HOTO BiJ HBOTO TE€PMiHY «INTYYHHH iHTenekT». Hamami ming BU3HAaYeHHAM
CIWTYYHUH iHTENIEeKT» OyAeMO BBaKaTH, IO BiH CBIAOMHH, PO3YMHHH Ta
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JOTPUMYETHCS ETUYHO-MOPAIBHUX 1 MpaBOBUX HOpM. OTXKe, BUBYECHHS
LITYYHOT'O IHTEJIEKTY IIOB’S3yEMO 3 JIOCHIDKEHHSM MPUPOIHOIO SIBHINA —
IHTEJIEKTY JIFOJIMHM, SIK BIIOMO, BiH CBifloMu# Ta po3ymuuii. Crparerii pos-
BUTKY IUTYYHOTO iHTEJIEKTY B YKpaiHi OyJI0 peTensHO BUBUEHO MOAIOHI 10-
KyMEHTH IHIIUX Jepkas, a Takox Crparerito HATO, pexomennanii Panu
€Bpormmu Bix 22 tpaBaa 2019 poxy Ta BUCHOBKHU | eHepanbHOI KOH(pEpeHIIil
IOHECKO 21 mucromana 2021 poxy moao mMTy4HOTO iHTENeKTy. Bech meit
JOCBiA OyJI0 aJanmToOBaHO IO YMOB YKpaiHH i BUKOpPHCTAaHO B TekcTi Ctpa-
Terii pO3BUTKY IITYYHOTO iHTEIEKTY B YKpaiHi.

Crpaterito po3BUTKY IUTYYHOTO IiHTENEKTY B YKpaiHi CTBOPEHO 3
ypaxyBaHHAM MOJOXeHb KOHIIEMIIii pO3BUTKY IITYYHOTO iHTENIEKTY B YKpa-
iHi, 3aTBepmKeHOl posnopsvkeHHssM Kabinery MinictpiB Ykpainu Big 2
rpyass 2020 p. Nel556-p.

Crpareriss po3BUTKy IITYYHOTO IHTENIEKTy B YKpaiHi mnependauae
00’€IHAHHS 3yCHIb OLIBIIOCTI HAYKOBIIIB, SIKi 3aiIMalOTHCS IUMHU MUTAHHS-
MH, 4oro He Oyno i He Momio Oytu mependadeHo y Konmeririi. 3asBieHi B
Crparerii HanpsiMH PO3BUTKY IUTYYHOTO IHTEJEKTY B YKpaiHi CIiBBiJHO-
CATHCS 31 CBITOBUMHM CyYacHUMH HalpsMaM{ PO3BHTKY HayKd Ta TEXHOJIO-
riit. [ToxazaHo, 110 IPOPHUBHI TEXHOJIOTIi B YKpaiHi MO)KHA CTBOPHUTH HA OC-
HOBI BIIACHUX JIOCATHEHb (DyHIaMEHTAJILHOT HAyKH.

VY cdepi TpaHCcTIOpTY Ta iHpaACTPyKTYpH NepeadavdeHo TaKi 3aXOIH:
BIIPOBAPKCHHS TepenoBux TexHonoriid Il s cTBOpeHHS aBTOHOMHHX
TPAHCIIOPTHUX 3aCO0IB, a TAKOXK MOBHICTIO aBTOMATH30BAaHUX 00 €KTIB iH-
(bpacTpyKTypH; MPOBEACHHS PO3POOOK y cdepi KepyBaHHS aBTOHOMHHUMH
TPAaHCIIOPTHUMH 3ac0o0aMu; IHTEJIEKTyalbHe KepyBaHHS JIOPOXKHIM PyXOM;
CTBOPEHHSI CUCTEMH PaHHBOTO IOIEPEIHKEHHS PO HEOOXiIHICTh 3aMiHU Ta
peMOoHTY iH(pacTpyKTypH; NPOTHO3yBaHHS T10I0POXKEH; ONTHMI3allil0 Tpa-
HCIIOPTHUX MapIIpyTiB.

Opragi3aiis MTYYHOTO iHTEIEKTy 0a3yeTbcs Ha pe3ynbTarax (yH-
JAMEHTAFHUX 1 TPUKIATHUX TOCTIKeHb B 00JacTI MaTeMaTHYHOTO 1
KOMIT'FOTEPHOTO MOJENIOBAHHS JUI YIPABIiHHS CKJIAJIHUMH (Qi3SHIHUMHU
00’€ekTaMu, TporecaMy Ta SBUIIAMHM, & KOHIENTYyaJIbHO — HA BUKOPHCTaHHI
MoJieNied MITyYHOTO IHTENEKTY /IS MOJEINIOBaHHS PO3YMHOI IOBENIHKH
TMoAnHY, 0a3 3HaHb i 0a3 Moil, OPIEHTOBAHNX HA BHSBIICHHS HOBHX CIICIIi-
IPHUX 3HaHB JJIS TeHepallil alanTHBHUX aJTOPUTMIB PO3B’SI3aHHS MPHUKJIIA-
JTHUX 3aBJ[aHb, 10 MOTaHO (OPMaTi3yIOThCs, 3 METOI0 (POPMYBaHHS YIIPaB-
JMHCBHKHUX PIllIeHh B YMOBaX HAaIiBCTPYKTYPOBaHUX 1 CIaOKOCTPYKTypoOBa-
HUX iHPOPMaLiHHUX TaHUX.

[Ipono3wuiii moa0 BU3Ha4eHHS chepr IPOPUBHUX TEXHOJIOTIH B YK-
paiHi IUISIXOM OpTraHi3allii CIeKTpy iIHHOBAI[ifHUX MOAEIEeH MITY9IHOTO iHTe-
JIEKTY, B SIKMX BiZIoOpakeHO pe3yJbTaTH B3a€EMHOI IHTerpauii iHTeJIeKTyab-
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HHUX PECYpCiB KepyBaHHS ONTHMI3AIl€l0 PEKUMIB CKIaJHUX CHCTEM, TOIO-
JIOTi# CKIagHUX 00’ €KTIB, IHTEIICKTYaIbHUX METOJIB Ta aJIFOPUTMIB 00pO0-
K1 iHpopMarii, IK OCHOBH CTBOPEHHS IHTEJIEKTYIbHUX KOMIT FOTEPHUX CH-
CTeM, MATPUMYEMO.

ITy4nuii iHTEJIEKT — Lie HAYKOBI 3HAHHS 1 TEXHOJIOTiS CTBOPEHHS
IHTEJIeKTyaIbHUX MAIUH, IpoTpaM, CepBiciB, JomaTkiB Tomo. Bin mae mo-
JKIIMBICTh TEXHIII BUKOHYBaTH (PYHKIIiI, SKi BBa)KalOTHCS IPEPOTATHBOIO
moauHau. Ha 1yMKy TOmT-MeHepKepiB BETMKUX TPABIB PHHKY, Y HAHOIMKI1
poku IIII crane enuHUM i HAHKpaIINM IHCTPYMEHTOM U MPOCYBAaHHS Ta
PO3BHUTKY IPOIYKTIB i TIOCHYT.

Mu — Cy4acHHKHM 3MiHH NMapaurMu PO3BUTKY HAyKH BiJ By3bKOCIIE-
1iaJIi30BaHOT0 3HAHHS 1 raly3¢BOi eKOHOMIKHU 10 3JIUTTS HAYK I KOHBEPICH-
mii TexHosoriii. ChOromHI BUHUK HOBHI HAayKOBO-TEXHOJOTIUHHUH YKIa,
3aCHOBaHUIl Ha iHTerpauii: HaHO-, 6i0, iHpOPMAIIfHUX, KOTHITUBHUX 1 CO-
uiorymanitapaux (HBIK+CI') Hayk 1 TeXHOJIOTIH.

OTxe, rOJIOBHUM HAayKOBO-TEXHOJIOTIYHUM PYLIIHHUM YUHHUKOM Yy
XXI cromitTi cTaHe PO3BUTOK TAKUX HAATEXHOJIOTIH: MITYYHUH IHTEJEKT,
HAHOTEXHOJIOTi1, 010MEINYHI TEXHOJOTi{, KOTHITHBHI TEXHOJOTII i COIiory-
MaHITapHI TEXHOJOTii. BiTbII KOHKPETHO — IIe CyYacHUH PO3BUTOK iHHOBA-
uiitanx Texaomnorii: «HBIK+CI'».

[I-cucTeMn BUKOPHCTOBYIOTh NEKiNbKa MIAXOIIB 1 TEXHOJOTIH, y
TOMY YHCHi: CAMOHABYAaHHS CHCTEMH, III0 BKIIOYA€ TTHOOKE HABYaHHS 1 Ha-
BYaHH 3 MiAKPIIUICHHSIM; aBTOMaTH30BaHEe MIpKyBaHHS, sIK€ BKJIIOYAE ILIa-
HYBaHHs, JMCIIETYEPU3aLiI0, TPEJCTABICHHS 3HaHb, MOUIYK 1 ONTHUMI3aIlilo;
Kibepdi3uyHi cucremMu, y TOMy 4yucii [HTepHeT pedeid 1 poboToTexHika, Qy-
HKI[IT KOHTPOJIIO Ta PO3Ii3HABAHHSI.

TakuMm 4MHOM, HaM ChOTOJIHI NOTPIOHI iHTEIEeKTyanbHI iHpOpMAaIil-
Hi Ta IHHOBAI[i{HI TEXHOJIOTIi Ta CUCTEMH, 30KpeMa CHUCTEMH 1 TEXHOJIOTiT
IITYYHOTO IHTEJIEKTY.

Jo 2030 poky B YkpaiHi moTpiOHO peanizyBaTH OCBiTHI IpOTpamu
CBITOBOTO PiBHS UIA MiATOTOBKH BUCOKOKBaJi(pikoBaHWX (haXiBIiB i KepiB-
HUKIB y cepi ITYIHOTO 1HTEIEKTY.

3aranbHuil BUCHOBOK. CTpareris pO3BHTKY LITYYHOTO iHTENEKTY B
VYkpaini (2023-2030) € akTyanpHOIO, Ma€ HAyKOBY HOBH3HY i MPAKTUYHY
LIHHICTB JJIs CTIAKOTO 1 6€3MeYHOT0 PO3BUTKY KpaiHU.
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OTPUMAHHHA XAPAKTEPUCTUK BUCOKHOHAIIIPHOI'O
KOMITPECOPA 3A PAXYHOK BUKOPUCTAHHSA CAIIP-
IMPOT'PAM ANSYS

Porosuii A.C., Azapos A.C., lemuyk P.M.
Hayionanvuuii mexniunuil ynigepcumem « XapKieCoKuil nOAimexHivHuu
IHCmumym»

Komnpecopu € oqHIME 3 HAUTTOMIMPEHIITNX MAIIWH Y CBiTi. binbme
Hik 200 mutH. KBT Ha pik BUTpavaeThcs Ha mpuBoI KoMmpecopis [1]. Kom-
MIPEcCOpr BUKOPUCTOBYIOTHCS B 0araTboX raiy3sX BUPOOHMITBI, a BHCOKO-
HamipHi KOMIIPECOPH, 30KpeMa, Y TPAaHCIOPTHUX MAIIMHAX Pi3HOTO MpU3-
HaveHHsS. SIKicTh MpoekTyBaHHS cmibHO BrummBae Ha KKJ koHCTpyKmii,
TOMY JIy’K€ Ba)KJIMBO BHKOPHCTOBYBAaTH HAHKpAIli METOAMKH Ta CydacHi
METOJH MPOEKTYBAHHS TakKuX MamuH [2, 3]. Y1ockoHaJIeHHS KOHCTPYKIiN
Ta pobOUYOro MPOIECy BiALEHTPOBOIO KOMIIPECOPA € BaXKJIUBOI HAYKOBOIO
mpo0JIeMOI0, 110 MPUBEPTAE yBary 0araTboX MOCTIIHUKIB YChOTO CBITY [4].
Ha croromni kommpecopoOyayBaHHs — 1€ OJHa 3 HalO1IbII 3aTpeOyBaHUX
rajgy3eil MpOEKTYBaHHS MAIlHH, 10 PO3BUBAETHCS JyXe AMHAMIYHO, H BH-
POOHHIITBO KOMIIPECOPIB y CBiTi 3pocTtae Ha 8—10 % koxxHOTO POKY [S].

Knacuunuii 11X yOCKOHAIEHHS MPOTOYHOI YacTHHU KOMIIpecopa
3aCHOBAHUI Ha KOIUITOBHHMX E€KCIEPUMEHTAIBHUX NOCIHIKEHHSIX. AHAJITH-
YHI JIOCII/PKEHHS OOMEXYIOThCSI BUKOPUCTAHHAM OJHOBHUMIPHHMX Ta Iy)Xe
MIPOCTHUX JIBOBUMIPHHUX MOJIEINIEH, SIKI HE BPaxOBYIOTh JOCHUTH BEJIUKY KiJlb-
KiCTh pi3HOMaHITHUX (akTopiB. B ocraHHI pOKH, HIMPOKOTO PO3MOBCIO-
JDKEHHSI OTPUMAJIO TPUBMMIpHE MOJIEIIIOBAHHS, ajie JJIsl OTPUMAaHHS JOCKO-
HAJIMX KOHCTPYKII MamImH MOTPiOHI TOCKOHAII CydacHI METOAM aBTOMa-
TUYHOTO MPOEKTYBAHHS, 1[0 JO3BOJHUTh 3HAYHO CKOPOTHTH 4Yac Ha MPOEK-
TyBaHHS Ta Bifbip Halkpammx KOHCTpyKiii [6]. [IpuknamamMu cydacHOTo
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MIPOrpaMHOro 3a0e3INeUeHHs Ul aBTOMAaTHYHOTO NMPOEKTYBaHHS € ANSYS,
AxStream Ta 6arato inmmux [7]. Cy4dacHe nporpamue 3a0e3neveHHs 103BO-
JIsIE CTBOPHUTH IIPOTOYHY YacTHHY Komrpecopa. [licis Toro, Ha O4aTKOBO-
My €Tarli, epeBIpUTH EHEPreTUYHI XapaKTEPUCTUKHU Ta MPUHHATH PIlICHHS
I10/10 MOXKJIMBOI'O BUKOPHCTaHHSI 00paHol KOHCTPYKLIT Ta I mpoTo4HOi ya-
cTrHH, HopMHu Jonati Ta 1i ToBumHY # iH. (puc. 1) [8].

B maniif po6oTi, HA OCHOBI BUKOPUCTAaHHS POTPaMHUX MOIYIiB An-
sys Vista, BladeGen, TurboGrid ta CFX 3po6ieHo MpoeKTyBaHHs IPOTOY-
HOi YaCTMHW BHCOKOHAITIPHOTO BiIIIEHTPOBOTO KOMIIpecopa, MoOymZoBaHO
CITKOBE TeKCaroHaJbHE PO3OHTTS MPOTOYHOI YACTHHU Ta 3pOOJIEHO po3pa-
XYHOK XapaKTepUCTHK (pHC. 2).
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Puc. 1. Bixao npoexty Ansys Workbench niist npoextyBasHs TypGoMaIinH

Po3paxyHOK BUKOHAHO Ha OCHOBi BHPIIICHHS TPUBUMIPHUX PIBHSHB
Hap’e-Crokca ocepenHenux 3a PeitHonpacom Ta ‘k-€° moneni TypOyneHT-
HOCTI JuIsl 3aMHMKaHHs piBHAHb. Ha puc. 2 HaBeleHO NMOPIBHAHHS XapakTe-
PHUCTHK PO3paxyHKOBOi MOJENI KOMIIpecopa Ta CepiiiHOro 3a MOJITPOIHUM
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KK. MosxHa 6aunTH, 110 MOKa3HUKH CIIPOEKTOBAHOI'O KOMIIpecopa npuo-
JIU3HO TaKi cami, 5K 1 cepiiHOro. Aje, 3a OMMOMOI0K KOMIT FOTEPHOTO MO-
JICTFOBaHHsI, MOXKJIMBE YAOCKOHAJICHHS KOHCTPYKILIi IUIIXOM 3MiHU mpodi-
JII0 JIomaTi Ta Augy3opa 3a JONOMOTOI0 METOJIB IUIAaHYBaHHS €KCIEPHMEH-

Ty, SIKI MOKYTh OyTH BUKOPHCTAaHI IIiJ] 4ac IUIaHyBaHHs YHCIOBOTO EKCIIe-
pumenty [9].

0,9
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Macosa sutpara, Gs, kric
Puc. 2. XapakTepucTuka ClpoeKTOBaHOTO KOMIIpecopa

BukopucTaHHsT aBTOMAaTHYHOTO IPOEKTYBaHHS J03BOJSIE 3HAYHO
3MEHILUTH Yac Ha MPOCKTYBaHHS POTOYHOI YACTHHH KOMIPECOPIB Ta yI0-
cxonanenns kouctpykuii [10]. Ie no3sosse 36inbmmtu KK Ta iHmm xapa-
KTEPHCTUKH CIIPOEKTOBAaHOT TypOOMaIIiHU. PO3Moin THCKIB B3JIOBXK JIoma-
Teit pobodoro kojeca Ta Audy30pa MOKa3aB MUITXH ONTHMI3aLii (OpMH JI0-
maTi 11st 30UThIIeHHS epeKTUBHOCTI POOOTH KOMITpecopa: BiI0yBa€eThCA ITe-
PEXPEIeHHS JIIHIHA PO3MOALIIB IS ONITUMAIBHOTO PEKUMY JIOTATI POTOPA;
JIONAaTh CIUTITTEpa Mpalfoe B HOPMAIILHOMY PEKHMI, ajle MOXKHA MOKPAIUTH
PO3IMOALT 32 paxXyHOK IMOKpaIieHHs (opMi JIONAaTi B MOYATKOBIH MiIbHHMII;
nepexpelieH s JiHIH PO3MOALTY THCKY Ul ONTHMAIBLHOTO PEXHUMY MHOKa-
3y€ Ha HEJOCTATHBO SAKICHY poOOTY audy3opa, 1o MoxKe OYTH MMOKpaIieHe
3a paXyHOK 3MiHHU ()OPMH JIOTIATI.
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10. Rogowyi, A., Korohodskyi, V., Neskorozhenyi, A., Hrechka, I., & Khovanskyi,
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BILJIUB ITIOYATKOBHUX HAITPYT 3CYBY BIHTAMIBCHKOI
PIINHU HA XAPAKTEPUCTHUKHU BIZIHEHTPOBOI'O HACOCA

Porosuii A.C.., Ilyapux O.J1.%, Jyk’snens C.LY,
Jleoenunens J1.B., Heckopo:xenunii A.0.2
Hayionanvnuii mexuiunuii ynisepcumem «XapkiecoKuii nonimexuiunuii
IHCmumymy
2Xapxiscoruii nayionanbhuii a6momobinbHo-00podICHitl yHigepcumenn

OmHUM 3 HaHOUTBII PO3MOBCIOPKEHUX Y MPOMHUCIOBOCTI Ta T'OCIO-
JIApCTBI THITIB HACOCIB € BiMIeHTpoBUi Hacoc [1]. JloctaTHs mpocToTa KOH-
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CTPYKLIT Ta HAAIHHICTh EKCILTyaTalii 103BOJIsIE BAKOPUCTOBYBATH HOTO IS
nepeKadyBaHHs PAKTUYHO OyJb-SIKUX PIAMH, Y TOMY YWCIi PilUH, IO BHU-
SIBIIIIOTh BJIACTUBOCTI HEHBIOTOHIBCHKHMX PimuH [2]. 3araibHi METOIUKH
MIPOEKTYBaHHS BiIIICHTPOBHX HACOCIB 3aCHOBaHi, B TMEpIIy 4Yepry, Ha 0co0-
JIMBOCTSIX PO3PaXyHKY Ta eKCHEPHUMEHTAIBHUX JJAaHUX IOJI0 IepeKadyBaHHS
HaAOLIPII PO3MOBCIOKCHNX PIIHH, TaKUX AK Boga [3]. 3 iHmoi cropoHw,
nepeKkadyBaHHs HEHBIOTOHIBCHKUX DiguH, Ta BiHraMmiBChKiX 30Kpema, Mo-
XKYTb 3MIHIOBATH IMOJOXXEHHSA ONTHMAIbHUX POOOUYNX TOYOK Ta 3MIHIOBATH
xapakrepuctuku [4]. OcoOMUBOCTI pyXy HEHBIOTOHIBCHKHX DiTHH, B OCTaH-
Hi 9acu, Bce OUITbIIIe IPUBEPTAIOTH YBATH JOCIIHUKIB BHACIIOK BiJIMiHHO-
CTi 3HaXO/DKEHHS OCHOBHHUX IMapaMeTpiB poOOTH HACOCIB Ta Tifpoamapary-
pu [5]. Kpim Toro, y Gararbox TEXHOJIOTIYHHMX HpOLECaX Pi3HUX raiysen
BUPOOHHIITBA BCE OiNbllIe BUKOPUCTOBYIOTHCS OaraTOKOMIIOHEHTHI PilvHH,
OiomosriMepH, XiMiuHI peareHTH Ta iH., 0 MPHUBOJIUTH IO 3MIHM PEOJIOTIY-
HUX MMOKAa3HUKIB PIZMH Ta JI0 IX HEHbIOTOHIBCHKOT OBEIHKH [6].

SIBHI 3MIHM XapaKTepUCTUK Teuil HEHBIOTOHIBCHKOI DiJMH IPUBO-
JIMTh 10 YCKJIaJHEHHsI XapaKTePUCTHK HACOCIB Ta TiJjpoanapariB BHACIIIOK
HEMO>KJIMBOCT] SIKICHOTO TPOTHO3YBaHHS BTPAT €HEPrii Ha MiCLEBHX OIIO-
pax Ta teptsa. Ha BigMiHy, Bif BeTUKOi KUTBKOCTI €KCIICPUMEHTANBHUX Ja-
HUX, IO HAsBHI JJIs BU3HAYCHHS KOS(IIi€HTIB MICIIEBOTO OTOPY Ta iHIIHX
BTpaT, IMOB’S3aHMAX 3 BigPWBaMHU pPIiAWHU, I HEHBIOTOHIBCBKHUX pPiIWH
MPAKTUYHO BIACYTHS iHPOpMALis MO0 TaKuX ocoOnmBOCTel Tewii. B Ta-
KOMY BHIIaJKy, BCE OLIBLIOTO PO3MOBCIOIKEHHS OTPUMYIOTh METOIM BHU-
3HAUEHHs] XapaKTepUCTUK Tedil 3a JOMOMOrOK YMCIOBOTO MOJEIIOBAHHS
LUISIXOM BUpilieHHs piBHsiHb Ha’e-Ctokca ocepenHenux 3a PeitHonbicom
[7]. O6uucoBaIbHA TiAPOJUHAMIKA TO3BOJISIE 3HAYHO MPHUIIBUIIINTHA aHA-
JIi3 XapaKTePUCTHK Tedil, Ta BU3HAYUTH XapaKTEPUCTUKU HACOCIB.

B po6oTi CpOEKTOBaHO MPOTOYHY YACTHHY BiALIEHTPOBOIO HACOCY
3a goromororo CATIIP mporpam Ansys. Ha ocHOBI BHpITIIEHHS! TPUBUMIPHIX
piBHsIHB PeiiHob/Ica, PiBHSHHS Hepo3puBHOCTI Ta ‘K-8’ Mozeni TypOyIeHT-
HOCTI IIPOBEAECHO MOJICNIOBAHHS XapaKTEPHUCTHK HACcOCa 33 PI3HUX 3HAYCHb
ITOYaTKOBHX HAmpyT 3cyBy biHramiBcbkoi piauau. [louaTkoBi HapyTH 3Mi-
HioBanucs B piamaszoHi 0..10 ITa. OtpumaHo, 1o 3i 301TBIIEHHSAM MOYaTKO-
Bux Hanpyr KK/l nHacoca 3menmyetsess Ha 10%, a pobGoda Touka Hacoca
3MIITY€ThCS Y 30HY MEHIMX mofad. OTpuMaHi XapaKTepUCTHUKH I03BOJIS-
I0Th TIPOAHANI3yBaTH MapaMeTpH poOOTH BiALIEHTPOBOTO Hacoca Ta 0cobm-
BOCTI HOTO MPOEKTYBaHHS IJIs IepeKadyBaHHS HEHBIOTOHIBCHKHUX PiTUH Pi-
3HHUX PEOJIOTIYHUX 3aKOHIB.
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IHTET'PAIIISA CUMYJIATOPIB Y CYHACHY TPAHCIIOPTHY
OCBITY: ®OPMYBAHHS KOHIIEINIII TA MEPCIEKTUBH
BUKOPUCTAHHA

Camycs I1.O., Ceprienko O.A., Yepnos O.0.
Hayionanvnuuii mexniunui ynisepcumem «XapKiecoKuii noaimexHiuHui
IHCmumymy

[lepeBaru BHpOBaKEHHS! CUMYJISTOPIB y TPaHCHOPTHY OCBITYy Ma-
I0Th 0COOJIMBY aKTyaJbHICTh Al YKpaiHU. Y 3B'SI3KY 31 CTPIMKHM PO3BHT-
KOM TpPaHCIOPTHOI Tanly3i, BKIIOYAIOYM JIOTICTUKY Ta aBTOMOOUIbHUN
TpaHCTIOPT, €(eKTUBHE HAaBYAHHSI MalOyTHIX (axiBIiB cTae HaJI3BHUYAWHO
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BaXauBUM. CHUMYJIATOPU JIO3BOJISIIOTH CTYJEHTaM 1 CTakepam OTpUMaTh
MIPaKTHYHUHI J0CBiJ Yy O€3[IeYHOMY Ta KOHTPOJIbOBAHOMY BIpTYaJIbHOMY Ce-
penoBuILi, 16 BOHU MOXKYTh HABUMTHUCS KEPyBaTH JIOTICTHYHUMHU TpolLeca-
MU, BHpILIYBaTH peajbHI TPaHCIOPTHI 3aBJaHHS 1 PO3BUBATH HEOOXimHI
naBuuku [1].

HonatkoBo, YkpaiHa akTHBHO po3BHBae cdepy Oe3MIOTHOI TeXHO-
yorii. BopoBa/KeHHSI CHMYJISTOPIB B HABYAILHUN TIPOIIEC MOXKe OYTH 0CO-
OMTMBO KOPHUCHHUM JUII MaiOyTHIX oreparopiB Oe3MIOTHHX aBTOMOOLTIB.
CuMynaTopu 103BOJIAIOTH iM BHBYAaTH OCHOBHM TEXHOJIOTII aBTOHOMHOTO
PYXY, PO3yMITH peakiit0 aBTOMOOLIS Ha Pi3HI CHTYyallii Ha ITOpo3i Ta ymo-
CKOHAJIIOBAaTH HaBHYKH OE3IIEYHOr0 KEPYBaHHS.

BpaxoByo4n po3BUTOK TPAaHCHOPTHHX 1 JiorictuuHuX cdep B Ykpai-
Hi, BUKOPHCTaHHSI CUMYJIATOPIB B OCBITHBOMY IPOIIECI MOXeE 3a0e3MeUHTH
MaiiOyTHIM (axiBUsSM NMPAaKTUYHI HABUYKHU Ta MiATOTYBATH IX 10 BUMOTJIU-
BOI peaIbHOCTI Cy4acHOTO TPAHCIIOPTHOTO CeKTopy [2].

CuMynsaTOpu MOXYTh OyTH BHKOPHCTaHi JJsl HABYAHHS JIOTICTIB Y
CTBOpEHHI e()eKTHMBHUX MapIIpyTiB Ta IUIAHYBaHHI JOCTaBOK. 3a JOMOMO-
TOI0 CUMYJISITOpPA JIOTICTH MOXYTh €KCIIEPHMEHTYBATH 3 PI3HUMH I1apaMeT-
pamu, TaKUMHU K Yac, BiICTaHb, BapTiCTh MaNWBa Ta iHOI (DakToOpH, 1100
3HAHTH ONTHMalbHI MapHIPyTH Ta ONTHUMI3yBaTu MpolecH AocTaBkH. Lle
JI03BOJILE M 3100yTH MPaKTHYHI HABUYKH Ta JOCBIiJ, MIHIMI3yIOUH PU3UKH
MTOMIJIOK Y PEabHOMY CBITI.

Jnst BoaiiB CUMYJISITOPU MOXYTh OYTH KOPUCHHUMH Ul HaBYaHHS
HaBUYKAM KepyBaHHs TPaHCIOPTHUMH 3aco0aMu B PI3HUX yMOBax JIOPOXK-
HBOTO PyXy. BipTyallbHi CUMYJIATOPH MOXYTb IMITYBaTH Pi3Hi JOPOXKHI CH-
Tyalil, HOroJHi yMOBH Ta TOBEIIHKY IHIIMX YYaCHHKIB JOPOXXHBOTO PyXY.
Bonii MOXyTh TpakTHKyBaTHCS Yy KEpyBaHHI aBTOMOOLIEM, PO3BHBATH
HaBUYKHM OE3IIEYHOr0 BOJIHHS, MpPUIIMaTH PILICHHS B pealbHOMY 4aci Ta
pearyBaTu Ha pi3HI CHTyaIlil, Taki sK aBapilfHi cHUTyaIlii ab0 HecmoaiBaHa
MOBE/IiHKA 1HIIKX BOIIB [3].

TakoX MOXXJIHBE CTBOPEHHS CHUCTEMH, B sIKiil JIOTiCTH Ta Bomii Oy-
JIyTh TPEHYBATHCA CITUIBHO. JIOTICTH MOXYTh OyayBaTH MapIIpyTH Ta IUIa-
HU JOCTaBKH Y CHMYJSATOpi, a BOHil OyIyTh BHKOHYBATH Il 3aBJAHHSI Y
BipTyaibHOMY cepenoBuili. e 103BoinTh iM 3p03yMiTH B3a€EMO3B'I30K MiX
IUIAHYBaHHSM Ta BUKOHAHHSIM, a TAK0XX KOOPAWHYBATH CBOT Aii Ui TOCAT-
HEeHHS ONTHUMANbHUX pe3ynbTariB. Take criibHe HaBYaHHS JIOTIOMOXKE Kpa-
mie 3po3yMiTH TOTpeOW OJMH OJHOTO Ta CTBOPUTH €(EKTHBHI KO-
MYHIKaIiiHI KaHaJH MiX JIOTiCTaMH Ta BOJISIMH.

IcHyr0di JIOTiCTHYHI KOMIIaHiT MarOTh 3HAYHUI TTOTEHIIIa JUTsl BUKO-
PHUCTaHHS CBOiX JaHUX 3 METOIO TeHeparlii peaJicCTUYHNUX MPOoOIeM i BUKIH-
KiB, III0 MOXYTb OyTH BHKOPHCTaHi JUIS TIOJIIIIEHHS MPOLECY HaBYAHHS.
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Lle o3Hauae, o KOMNaHii MOXYTh aHaJli3yBaTH CBOI iCHYOUl omnepaiii, BU-
SBISITH Ta IMITYBaTH CHTYyallii, ¢ BHHHKAIOTh MPOOJIEMHU a00 BHKIIMKH, i
BUKOPHCTOBYBATH iX Yy CHMYJISITOpax Uil HaBUYaHHS MalOyTHIX JIOTICTIB Ta
BOJIIB.

Hanpukinan, koMmnaHii MOXYTh aHaJII3yBaTH JlaHi PO 3aTPUMKH JI0C-
TaBKH, POOJIEMH 31 CKIAJICHKUM YIIPaBIiHHAM, Hee(peKTHUBHE BUKOPHUCTAH-
HS TPAHCIIOPTHUX PECYPCIiB Ta 1HIII aCIIEKTH, 0 MOXKYTh IIPU3BECTH 0 He-
nependavdyBaHUX CHUTyalliii ab0 BTpaTH NPOXYyKTHBHOCTI. 3a IOIIOMOTOIO
UX JaHUX KOMIIaHii MOXKYTh CTBOPIOBATH CLIEHApii Ta BUKJIMKH, IO BiIIO-
BIJAIOTH PeajbHOMY JKUTTIO, i BHKOPUCTOBYBATH IX Y CUMYJIATOpaxX I Ha-
BYAHHS CTYACHTIB 1 CIICIialIiCTiB.

Takuit migxin 103BoJsie MAaiOyTHIM JIOTICTaM Ta BOJISIM BIIIyTH Ta
PO3B'si3aTH peasibHi MPoOIeMH, 3 SIKUMH BOHH MOXYTb 3ITKHYTHCS y po0o-
YoMy Impoueci. BoHH OTpUMyIOTH MOXIHBICTH PO3pOOMTH cTparerii Ta
pilieHHs, 00 e(pEeKTUBHO BUPILIyBaTH NpPOOJIEMH JIOCTaBKH, KEPYBaHHS
TPAHCIIOPTHUMHU PECypCaMM, ONTUMI3aIlil MapUIPYTIB Ta IHIIMX BaKIHBHX
aCIeKTiB JIOTICTUKH. Taki peasicTU4HI BUKIMKH JONOMAraroTh MiJroTyBaTH
MaiOyTHIX (axXiBIiB [0 pEaTbHUX CHUTYallii Ta 3a0e3lmedyBaTH BUCOKY
SIKICTh HAaBYAHHS Y TPAHCIIOPTHIN Tays3i.

OTxe, BOPOBAHKCHHS CUMYJIATOPIB B OCBITY Y TPAHCIOPTHIN rairys3i
MOJKE CYTTEBO IOKPAIIWTH SKICTh HAaBYAHHS Ta MIATOTOBKY MaHOyTHiX
¢axiBuiB. BoHN MOXyTh 3100yBaTH MPAKTUIHAN JOCBII, 3HIKYBATH PU3U-
Kd, pOOMTH INOMWIKM B KOHTPOJHOBAHOMY CEPENOBHILI Ta PO3BUBATH
HaBUYKH, HEOOXI/HI JJIsl yCIIIIHOT pOOOTH B peasibHUX YMOBAX.
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OPT'AHIBALIS NEPEBE3EHB COHSIIIIHUKOBOI OJIIIi B
MIXXHAPOJHOMY CHOJYYEHHI

CemenoB C.O., Bogonascbkuii 0.0., CaBiubka 10.A.
CxionoykpaincoKuil HayioHabHul yHisepcumem iMeHi Bonooumupa Jlans

Bimomo, mo Ykpaina € 0XHUM 3 TIOCTaYalIbHUKIB COHSAIIHUKOBOT OJIii
no iHmmx Kpaid. Ha manwmit yac B kpaiHi cKiaymcs Taki yMOBH, mo € nedi-
IIUT PYXOMOT'O CKJIaay AJISI IEPEBE3EHHS IbOTo BaHTaxXy. JlocTaBKka MOPCh-
KM BHJIOM TPaHCIIOPTY Hapasi HEMOXKJIMBA 1 II€ € 3HAYHOIO BTPATOIO, B TO-
My YHCIIi 1 B TPOIIIOBOMY €KBIBaJICHTI.

JlocTaBka TpaHCIIOPTOM IIOBHHHA 3MIMCHIOBATHCS 3 YpaxyBaHHSIM
psiny BUMOT. XapaKTEpPHOIO BiMIHHOIO PHUCOIO COHSIIHUKOBOI OJIi € HasB-
HICTh CXWJIBHOCTI JIO IIBHIKOTO OKHCJCHHS Ta BOMpAHHS 3alaxiB 330BHI.
Tomy Tapa, sika BUKOPUCTOBYETBCS JUIsl TPAHCIIOPTYBAHHSI, IOBUHHA BiJIIIO-
BiJJaTH CaHITAPHUM Ta EKOJIOTIYHHUM CTaHAapTaM. 3 JOTPUMAHHSAM IUX BU-
MOT MPOJAYKT HE BTPATUTh MOYATKOBUX BiacTHBOCTeH. COHSIIHUKOBA OJIis
Ma€ XapaKTePUCTUKN HAIMBHOTO BAHTAXY, [UIS Il TPAHCIIOPTYBaHHS BHKO-
PHCTOBY€ETHCS /1BA CIIOCOOH — (pacoBaHMIT Ta HATMBHUH.

BHacmigok CKyIMIeHHs BETUKUX 00’€MiB IIbOTO BaHTAXy Ha BiIMOBi-
JHUX TIAPHEMCTBAaX IMpoOieMa JTO0CTaBKH COHSIIHUKOBOI ONii HAJIMBOM €
3Ha9HOI0. KpiM 11p0T0, criocTepiraeTses AeinuT 3aMi3HUIHOTO Ta aBTOMO-
O1JIBHOTO PYXOMOTO CKJIay JJIst 3A1HCHEHHs TPAHCIIOPTYBaHHS B Mi>KHapo-
JHOMY crosyudeHHi. ToMy BapTiCTh NepeBe3eHHS Moxe OyTH 3Ha4YHO BH-
L1010, HDXK JIeKiJIbKa POKIB TOMY. Y JIeIKMX BHIIAJKaX BOHA JIOXOAUTH 10 9
tHuc. €Bpo [1]. Tomy st AesSKUX TMEPEBi3HUKIB € GLIBII IKABUM TPAHCIIOP-
TyBaHHsI iHIIUX HAJIMBHUX BaHTAXIB, B TOMY YHCII, B CEPEIMHI KpaiHHU.

IIpob6iema 30UIBIICHHS MPOMYCKHOI 37aTHOCTI MYHKTIB MPOIMYCKY
yepe3 KOPJIOHHU KPaiHM € J0Ci akTyalbHOI. Mepexa 3ali3HHYHUX TepMiHa-
JiB, SKi IPUAATHI IS TPAHCIIOPTYBAHHS IIbOTO BaHTAXy HE MOXe OyTH pi3-
KO 30iNbIIeHa Y KOPOTKi TepMmiHd. He € MOXIIMBUM 1 3HaYHE PO3IMIHPEHHS
aBTOMOOUTEHUX IYHKTIB MPOMYCKY, X04Ya B JTaHOMY HampsiMi TI€BHI Harpa-
IIOBaHHS BXKE BIIPOBA/DKYIOTHCS Ha KOPIOHI. Alle MoAepHi3amis iH(pa-
CTPYKTYpH IIe OTPiOHA B BEIUKHX 00’ €Max.

Tobto B mporieci JOCTaBKH COHSITHUKOBOI OJii B MiXKHAPOJHOMY
CIOJYYEeHHI MOXKHA BHIUINTH Taki CKJIAJ0Bi, sIK TPYAHOILI B OpraHizarii ta
MIPOBEACHHI BaHTa)XKHO-PO3BAHTAXKYBAJILHUX POOIT Ta MPOOIIEMH TPaHCTIOP-
THO{ JIOTICTHKH. Y TepIIOMY BHIIAJIKy OCHOBHOIO ITPOOJIEMOIO € JOBIHH Yac
BaHTa)XEHHS Ta PO3BaHTaXeHHs. Lle MpU3BOIUTH A0 MPOCTOI TPAHCHOPT-
HUX 3aco0iB. B cBoI0 Wepry, CKOpodeHHS dYacy 3AiHCHEHHS BaHTAXKHO-
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PO3BaHTaXYBaJbHUX POOIT YAaCTO MPU3BOJHUTH A0 IMOPYLICHHS BUMOT Ipa-
BWJI O€3MEKH JaHOTO BHIY POOIT, a TAKOXK MOPYIIECHHS LLTICHOCTI BAaHTaXY.

Pa3om 3 1M, € HasBHICTH KOMIUIEKCY PHM3HKIB, 1110 TIOB’s3aHi 3 J10C-
TaBKOIO BaHTaXy PO3MIISIHYTOro THIy. Hampukian, € neBHI 3aHEIOKOEHHS
BIZTHOCHO TOTO, III0 CHOCTEPIraeThcsl TEHACHIIS ACSKNX KpaiH-eKCIopTepiB
10 30ipmeH s 00cATy BUpoOHUITBA. Uepe3 BUCOKI BUTPATH Ha BHPOOHHMII-
TBO Ta BUTPATH MOXKYTh OyTH 0OOMEKEeHi IIOCTaBKH.

AxTuBHI 00HOBI [Iii 3aBmany MIKOIW BHYTPILOIHIA TPaHCIOPTHINA iH-
(dpacTpykTypi Ta MOpPCHKMM mopTaM. lle BHKIHNKae cepiHO3HE 3aHENOKO-
€HHS, BPaXxOBYIOUYH OOMEXCHICTh aJbTEPHATUBHUX BHUIB TPAHCIIOPTY, Ta-
KHUX SK 3aJII3HAYHAN, PiYKOBHHA a00 aBTOMOOINMBHUI TpaHCTOpT. BuHUKIO
CKOPOYEHHS EKCIIOPTY NPOJOBOJIbCTBA Y KpaiHH Yepe3 HEMOXKIIMBICTh TPaH-
CHOPTYBAaTH IIPOJIOBOJIBYI TOBAPU MOPCHKUM TpaHcmopToM. Lle Moxke crnipu-
YMHUTU AOJATKOBUI TUCK Ha MDKHApOJHI I[iHA Ha MPOAOBOJIBCTBO, 1[0 Ma-
TUME 3ryOHI HACTIIKK JJIS CKOHOMIYHO Bpa3iuBUX KpaiH. [TiABHUIIICHHS 1iH
Ha €HEeproHoCIi, 0 CYIpPOBODKYBajacs BIHHOIO, BIUIMHE HA CUIbChKE roc-
M0JIaPCTBO, OCKUIBKH 1€ Iy’Ke EHePro€MHa Taly3b, OCOOIMBO B PO3BUHEHUX
perionax. CibChbKe TOCIOAAPCTBO BUMAarae BEIMKOI KITBKOCTI eHeprii 6e3-
MOCepeIHbO Yepe3 BUKOPUCTAHHS IAJIMBa, ra3y Ta eJEKTPOEHEpTii ormoce-
PEAKOBaHO Yepe3 CLTbCHKOTOCTIONAPCHKI XiMIKaTH, TaKi sSK JO0OpHBa, IIeCTH-
UM Ta MAaCTIWIIbHI MaTepiaim.

OpmHUM 31 OUIAXIB BHUPIMICHHS IIi€i MPOOJIeMH € TPaHCIOPTYBaHHSI
COHSIIIIHUKOBOI 0JIii y KOHTeiHepax-(eKciTaHKax 3 BUKOPUCTAHHIM 3aJli3-
HUYHOTO Ta aBTOMOOIIBHOTO BUIIB TpaHcmnopTy. [lepeBaru 3acTocyBaHH:
MIPOTIOHOBAHOTO TEXHIYHOTO PILIEHHS € 3araJIbHOBITIOMUMH: 11€ — 3HW)KEHHS
JIOTICTUYHHX BHUTPAT, TU(EPEHIIFOBAHHS BAHTAKOMOTOKIB 32 BUJIAMH BH-
KOPUCTOBYBAHOI'O aBTOTPAHCIIOPTY, 3/CILICBICHHS COOIBapTOCTI JOCTaBKH
LUISIXOM BHOOPY ONTHMAIIBHOTO BapiaHTy JOCTaBKH Ta MOXKJIMBICTb TPaHC-
MIOPTYBAHHSI COHSIIHMKOBOI OJI1 /10 KiHIIEBOTO CHOXHMBaya (J0CTaBKa «Bill
IBepeit o aBepeiny i3 3a0e3meueHHsIM 30epeskeHHs BiIOBITHOT SKOCTI [2].

BaxnmBoro mepeBaroro € te, mo (IeKciTaHKM Ha JaHUH MOMEHT €
TaKUM TEXHIYHUM DILIEHHSM, IO CTPIMKO PO3BHBA€THCS HA CBITOBOMY PH-
HKYy BHACIIJOK BHCOKOI BapTocTi Ta JAediOHUTy KIACHYHHAX TaHK-
KoHTe#HepiB. Oris HayKoBUX mpaib [2-4] Bka3dye Ha Te, MIO 3a OCTaHHI
POKH BUKOpHUCTaHHS (hiekciTankiB 30utpmmiocs. KpiMm mporo, po3BuHeHa
KOHTeHHepHa iH(ppacTpykTypa y KpaiHax €BpONHU TaKOX € MepeBaroro mo-
JI0 00paHOTO CITOCO0Y TPAHCIIOPTYBAHHS BAaHTAXKIB.

Jlis BU3HAYeHHs 4Yacy AOCTaBKH COHSIIHUKOBOI ONii HAJIUBOM Yy
MDKHapOZHOMY CIIOJIy4€HHI IIPOTIOHYETHCS BHUKOHATH OIIHKY BapiaHTIB
TPAHCIIOPTYBAaHHA YMOBHOI mapTii BaHTaXy (COHSIIHMKOBOi  OJIii)
KOHTelHepiB 31 uiekciTaHKaMM Ha MPUKIAIl MapHIpyTy pyxy 3 M. JIHinpo
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1o M. bepinin (Himeuunna).

Posrnspanucs TaKi BapiaHTI/I JOCTaBKU:
- THIIOBA JOCTaBKa aBTOMOOITEHUM TPAaHCIIOPTOM;
- I0CTaBKa 3 BHKOPUCTAHHAIM aBTOMOOIILHOTO Ta 3ajli3HHYHOIO

TpaHcrnopTy (IHTEPMOAATIbHE ICPEBE3CHHS).

[IpoBeneHi po3paxyHKH MMOKa3aly, IO MPH 3aCTOCYBaHHI TEXHOJIOTI{

IHTEepMOJAJIBbHUX ITePeBe3eHb Yac Ha JOCTABKY BAHTAXy Y MDKHapOIHOMY
CIONy4eHHI B oOpaHOMy HampsiMi Oyae MEHIINM, HDK TPH JOCTaBIl
KOHTeifHepa 3 (IIEKCITAHKOM 3BHYafHUM CHOCOOOM 3 BHUKOPHUCTAHHSIM
aBTOMOOITFHOTO TpPaHCHOPTY. Bu3Ha4eHO, IO EKOHOMis dacy CKIaJae
6mm3pko 30%. Ilomampmii mepeBarn HMPOMOHOBAHOTO TEXHIYHOTO DIilIEHHS
BUMararOTb 10JaTKOBHUX ﬂOCHi}I}KGHb.
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®OPMYBAHHSI IHBECTHULIHO-ITHHOBALIITHOI CTPATETIi
HA IPOMHUCJIOBUX NIIITPUEMCTBAX 3ATI3HUYHOIO
TPAHCIHOPTY

Cmopoain A.JO.!, lllanpan €.M.2, Mamenxko P.B.2
L Cxionoyxpaincoruii nayionanbnuii ynisepcumem imeni Bonooumupa dans
2Hayionanvnuii mexwnivnuii yuisepcumem «XapKiecokuti HOnimexniunuil
iHCmumym»y
$Xapxiscoruii nayionanvhuil exoHomivnuii yuisepcumem imeni Cemena
Kysneys

Jlyis BOPOBAPKEHHs 1HBECTHUINIHO-IHHOBAIIMHUX TPOLECIB B IPO-
MUCJIOBICTh YKpaiHH, HEOOXIHO 3ay4HTH 3HAuHi (hiHAHCOBI Ta iHBECTH-
miiiHi pecypeu. He MOkHa CrofiBaTUCH, 10 pXKaBHI pecypcu Ta GpiHaHCO-
Bi pecypcH OKpeMHUX MPOMHCIOBUX MiANPUEMCTB OyAyTh JOCTATHIMHU IS
pO3B'sI3aHHS IUX NPOOJEeM caMoOCTiiHO. JIJsi MOCSATHEHHS MPOTPECHBHHUX
3MiH Ta TEXHIYHOTO OHOBJICHHS IPOMHCIIOBOCTI B KOPOTKI CTPOKH, HE0OXi-
JTHO BIIPOBA/KYBAaTH HOBI TEXHOJIOTII Ha OunbmocTi minmpuemcts. e mpus-
Befe 10 e(eKTy CHHEprii Ta mepexoxy NMPOMHCIOBOTO KOMIUIEKCY KpaiHU
Ha HOBHUH PiBEHb TEXHIYHOTO PO3BHUTKY. [ TOCATHEHHS TaKOTO TEXHOJIO-
TIYHOTO TPOPUBY HEOOXITHO 3aTydaTH 3HAYHI iHBECTHILIWHI pecypcH, Ipo-
BOAWTH [EKiNbKa Jep)KaBHUX TMPOTpaM Ta TMPOEKTIB IHHOBALiHHO-
IHBECTHLIITHOTO PO3BUTKY Ta BIPOBA/UKEHHS MPOIECiB MoJepHi3auii mpo-
MHUCJIOBOCTI. Take BIPOBaJKEHHs 3MiH MOTpeOye 3HAYHUX IHBECTHILIHHHX
(iHaHCOBUX pecypciB, sIKi HE JOCTYITHI XKOJAHOMY CTEHKXOJAEpY.

dopmyBaHHA IHBECTHLIHHO-1HHOBAIIHHOT cTparerii Ha
MPOMHUCIIOBUX MINNPUEMCTBAX 3aJi3HUYHOIO TPAHCIOPTY € BaXKJIMBUM
3aBIaHHsIM JJis 3a0e3nedeHHs eEeKTUBHOCTI 1 KOHKYPEHTOCIIPOMOYKHOCTI
LUX MiAIPHEMCTB.

BripoBapkeHHs1 iHHOBaIiHOI cTparerii — me CKJIaJHWH IIpoIiec,
SKM{ BUMarae AETaJbHOTO IJIAHYBAaHHS TAa BUKOHAHHS KPOKIB y TPaBHIIb-
HOMY TOpsnKy. Hrmkdue HaBeneHO KibKa KpOKiB, SKi MOXYTh OyTH
KOPHUCHUMH TIpH (OPMYBaHHI TaKOI CTpaTeTii.

AHai3 BHYTPIIIHROTO Ta 30BHIMIHBOTO cepenoBuma. HeoOXiqauM €
JNEeTATbHAN aHalli3 CHWJIBHHX 1 CIabKUX CTOpiH MiJNPHEMCTBA, a TaKOX
MOJKJIMBOCTEH Ta 3arpo3, IO BIUIMBAIOTh HA 3aJi3HMYHUHA TPaHCHOPTHUH
CeKTOp, JOCHI/UKEHHs TPEHAIB PUHKY, KOHKYPEHTHHMX  IIepeBar,
3aKOHOJABCTBA Ta iHIINX ()aKTOPiB, AKi MOXKYTh BIUIMBATH HA MPOMICIIOBE
T ATPHEMCTBO.

BusnauenHs ctpareriunux mined. HeoOximHo chopmymroBaTn
KOHKPETHI, BHMMIpDIOBaHi, JOCSDKHI, peaJicTHYHI Ta 4YacoBO BH3HAYEHI
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(SMART) wmimi, mo 06axae IOCSITTH TiANPUEMCTBO 3a JOIOMOTOIO
iHBecTHIIA Ta iHHOBamii. L[i Iiyi MOBHWHHI BIANOBIZATH CTPATCTIYHOMY
TUIAHY I IIPHEMCTBA.

Bubip mnpiopuTeTHHX HampsAMKIB pO3BUTKY. HeoOXimHO ouiHUTH
pi3HI HampsSMKH PO3BHUTKY, SKi MOXYTb IIJBUIIUTH e(QEKTUBHICTH
MiATPHEMCTBA; PO3TILIHYTH MOKIIMBOCTI BIIPOBAPKEHHSI HOBUX TEXHOJIOTIMH,
MOJIEpHi3alii ICHYIOUMX MPOIECiB, MOKpAIIEeHHS JIOTICTHKH Ta IHIINX
IHHOBAIIITHUX pIllICHB.

OrmiHKa iHBECTHIIIHOTO TTOpTdens nependadae aHaji3 MOTSHIIIHHIX
IHBECTUIIITHIX MPOEKTIB, OLIHKY IXHIX PU3HKIB, MOTEHIIHOI JOXiTHOCTI Ta
BIUIMBY Ha CTPATEeTiYHI LiJi MiJIPHEMCTBA. Ba)KHO BPAXOBYBaTH KiJIbKa
(axTopiB 1 mapaMeTpiB NpH aHaJi31 MOTCHUIHUX IHBECTHLIIHUX POEKTIB:

OI1liHKa PU3UKIB € KIIOYOBHUM E€JIIEMEHTOM B OIIHI[ 1HBECTUI[IITHOTO
nmoptdens. HeoOXiTHO BUBYMUTH MOTCHILIHI PU3MKH, TOB'A3aHI 3 KOXHUM
MIPOEKTOM, BKIIIOYAIOYN (DIHAHCOBI PU3MKH, PU3UKH BHUKOHAHHS, PU3UKH
PHHKY Ta iHIIi, BU3HAYUTH WMOBIPHICTh BUHUKHEHHS PH3HKIB Ta iX BIUIUB
Ha TPOEKT, 1 pO3p0o0ITh CTPATETIi AJIs1 3MCHIIICHHS a00 YIPaBIiHHSI HUMU.

OriHKa MOTEHIIITHOT TOXITHOCTI JOMTOMOKE BU3HAUUTH, SKi MMPOCKTH
MOXYTb TPUHOCUTH HaWOLmpmmid QiHaHCOBHHA pe3ynbraT. HeoOXimHO
MpoaHaIi3yBaTH MPOTHO30BaHI JOXOAW, BHUTpPAaTH Ta iHII (iHAHCOBI
MIOKa3HUKH JJIS1 KOXKHOTO ITPOEKTY.

KoskeH iHBeCTHIITHUN MPOEKT MOBHHEH BiIOBIIATH CTPATCTIYHUM
M mianpueMcTBa. HeoOXiqHO OIIHUTH K KOKEH MPOEKT BIUIMBAE Ha
JIOCSITHEHHSI CTpaTeriuyHMX MijJeH, TaKuX SK 30UIbLICHHS YacTKU PUHKY,
MOKpalleHHs: e(peKTUBHOCTI BHPOOHHIITBA, PO3LIMPEHHs TIeorpadiyHoro
OXOIUIEHHS TOIIIO.

HeoOximHO pO3MIISTHYTH MOJIMBICTh CTBOPEHHS CHHEpIid MiX
pI3HMMH TpOEeKTaMH B IHBeCTHUUIHHOMY mnoprdeni. B3aemomis Mix
MIPOEKTaMH MO>KE TTiIBUINUTH iXHIO ¢(EKTHBHICTh Ta BIUIMB Ha CTPATETiuHI
TILTI.

HeoOxigHo BH3HAYMTH HEOOXIiIHI pecypcH Ui peaji3aiii KOKHOTO
MPOEKTY, Taki K (iHAHCOBI KOINTH, TEXHIYHI 3HAHHS, JIIOJICHKI pecypcH
TOIO.

i KO)KHOTO 00paHOTO 1HBECTHIIHHOTO MPOEKTY HEOOXITHO pO3po-
OWTH NeTambHUM TUIOBMH IUTAaH, SIKUM BKIIFOYaTHME (iHAHCOBI MPOTHO3H,
PO3KIIaj BUKOHAHHSA, PU3HUKHU Ta CTPATETII0 3aIydeHHs PECypCiB.

[Ticns 3aTBepKEeHHS IHBECTHIIIMHOTO IIIAHY HEOOXiJHO pO3MOYaTH
peasizariifo  TPOEKTIB. CTBOPUTH MEXaHI3MH KOHTPOJIO 3a IPOTPECOM
BHKOHAHHA, (PIHAHCOBOIO €(EKTHBHICTIO Ta IOCATHEHHSM CTPaTETidHUX
LIeH; OLIHUTH PE3yNbTaTH Ta BHECTH KOPEKTHBH y CTPATETii0, SKIIO IIe
HEeoOXiTHO.
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BaxmMBo TakoX BpaxyBaTH CHEIU(IKY 3aTi3HUYHOTO TPAHCIIOPTY,
Taki sK Oe3reKa, CTaHIapTH3Aallis, €KOJIOTIYHI ACTIEKTH Ta 1HIII BUMOTH, SKi
MOXYTh BIUIMBATH Ha IHBECTHUIIHHI pilIEeHHS Ta iHHOBAIliifHI MPOEKTH Ha
MIAMPUEMCTBAX 3ATI3HUYHOTO TPAHCIIOPTY.
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AHAJII3 €BPOIEMCHKOI'O TOCBIIY PO3BUTKY
SAVIBHUYHOTI'O TPAHCIIOPTY TA MOXJINBOCTI NOT'O
BUKOPUCTAHHS 1151 YKPATHA

Crpeaxo O.I'.Y, Hecrepenko I'.1.2, Konepa H.O.?, My3ukin M.L3
Ulepoicasnuii ynisepcumem ingppacmpyxmypu ma mexnonoziti
2Vrpaincoruii 0epacagHuil yuisepcumem HayKu i MexHono2ii

3Vuisepcumem mumnoi cnpasu ma Qinancie

€BponeichKUi JOCBII PO3BUTKY 3aJi3HWYHOTO TPAHCIIOPTY MOXKE
OyTH KOPHCHUM 171 YKpaiHu y Oarateox acnekrax [1]. 3okpema:

1. MogepHizamis Ta epexTuBHICTh. KpailHn €Bpomnu Bke NpOHIUIN
gepe3 Mpolec MOACPHi3amii 3aTi3HHYHAX MEpeX Ta IMiJBUIICHHS 1X edek-
TUBHOCTI, TOMY YKpaiHa MO)X€ CKOPHCTATHCA 1X AOCBIJIOM y IIbOMY MHTaH-
Hi.

2. Tudpacrpykrypa Ta TexHonorii. €Bporeicbki KpaiHU BIpOBa-
JDKYIOTh HOBI TEXHOJIOTIT Ta CHCTEMH YNPABIiHHS 3aJI3HUYHUM TPaHCIIOP-
TOM, TIO MiABUIIYE HOTO eEeKTUBHICTh Ta Oe3MeKy. YKpaiHa MOXe CKOpHUC-
TaTHCS 1X JOCBIZIOM NpH OYAIBHULITBI Ta PEKOHCTPYKIIT 3aJ1i3HMYHOT iH(Dpa-
CTPYKTYPH.

3. InrepmonanbHicTh. Y €Bponi po3BHHEHA iHTEPMOJAIBHICTD, TOO-
TO 3aJI3HUYHUH TPAHCIOPT NMOEAHYETHCS 3 IHIIMMH BUIAMH TPAHCIOPTY,
TaKUMHU K MOPCBKHH, piukoBuii Ta aBTOMOOUIbHUI. Lle no3Bossie 3abe3ne-
YUTH e(PEKTHBHI BAHTAXKHI IEPEBE3CHHS Ta CKOPOUYECHHS TEPMIHIB JJOCTaBKH.
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VYkpaiHa Moxe B3TH Ha 030pO€HHSI iX JOCBIX Yy PO3BUTKY IHTEPMOIAILHOTO
TPaHCIIOPTY.

4. Crangaptu Ta perymoBaHHs. €Bporneiicbkuii Coio3 BCTaHOBIIOE
CTaHAapTH Ta NpaBUJIa, IO CTOCYIOTHCS 3aJI3HUYHOTO TPAHCIIOPTY, Ta KOH-
TPOJIIOE IX JOTPUMaHHA. YKpaiHa MOXKE MOXXE CKOPHUCTAaTHCS 1X JOCBIiIOM
TIpY CTaHAAPTH3AMIi Ta pETyIOBaHHI 3aJi3HUYHOTO TPAHCIIOPTY.

3aramom, €BpOINEHCEKUNA JOCBIA PO3BUTKY 3aJi3HHYHOTO TPAHCIIOP-
Ty MOXK€ JOTIOMOTTH YKpaiHi MiIBUIINTH €()EeKTUBHICTD CBOEI 3aTi3HHIHOT
cUCTeMH Ta 3a0e3meyuTH OiIbII SKICHHH Ta Oe3NeYHHi TPaHCHOPTHUH
IpoIiec NpH TepeBe3eHHI MacaKUpiB Ta BaHTaxiB. I mporo HEOOXimHO
3MIACHATH KOMIUIEKC pedopM Ta iHBECTHIIMHMX 3aXOJiB, SKi JTO3BOJATH
MOJICpHI3YBaTH iCHYIOUY 3aJi3HUYHY iH(PacTpyKTypy Ta BIPOBAIUTH HOBI
TEXHOJIOTIT YIpaBJIiHHS Ta MOHITOPUHTY PYXY IIOT3/iB.

Hanpuknan, MmoxxHa po3risHyTd gocin LlIBeiinapii, sika Mae oaHy 3
HAWOUIBII PO3BMHEHHMX Ta €(PEKTHUBHUX 3aJi3HUYHHMX CHCTEM Y CBITi.
[IBeiinapisi yCHillIHO BUKOPUCTOBYE TEXHOJIOTIi aBTOMATH3alii Ta MOHITO-
PHMHTY pyXy HOI3/iB, 10 I03BOJISIE 3MEHILIMTH PU3UKH aBapiii Ta 3abe3neuye
OUThII TOYHWH Ta IIBUAKHNA KOHTPOJNB 3a pyxoM moizmiB. Kpim Toro, B
[IBeiinapii BenMka yBara NPHIUIETHCS PO3BUTKY EIEKTPUYHOI TATH Ta
€KOJIOTIYHO YHCTHUX TEXHOJIOTIH, 10 O3BOJISIE 3MEHIINTH BUKHUIU IKiJUIH-
BHX PEUOBHH Y HOBITPS Ta MiABUIIUTH PiBEHb KOM(POPTY I MACAKHUPIB.

JilicHO, BUBYCHHS JOCBIY PO3BUTKY 3alli3HUIG Y KpaiHax €C Moxke
OyTH KOPHCHHUM JJIsl PO3BUTKY 3aJi3HUYHOI iHPpaACTPyKTypH 1 B HaIiil Kpa-
fai. KoxkHa kpaiHa mMae cBOI OCOOJMBOCTI Y PO3BHUTKY 3aji3HHYHOI iH(pa-
CTPYKTYpPH, IO HOB's3aHI 3 iCTOpi€r0, reorpadi€ro, MOJITHKOK Ta IHIIAMHU
¢axropamu. Hampukinan, kpaiHu, siki MalOTh BEJIHMKY TEPUTOPII0, MOXYTb
MaTy PO3BUHEHY MEPEXyY 3 KypCyBaHHIM IO{3/1iB JajJbHbOTO NMPU3HAUCHHS,
1100 320€31eYnTH 3pYYHUI TPAHCIOPT MIX BiJJJAJICHUMH MIiCTaMH 1 perio-
Hamu. Jleski KpaiHu 30CepemKyI0ThCsl Ha PO3BUTKY IIBHAKICHOI 3aJi3HHUI,
00 3MEHIIUTH Yac MOAOPOXKI MiX MicTaMu. Jleski KpaiHH BHKOPHCTOBY-
IOTh CIICiNIbHI TEXHOJIOTII IS 3HIKCHHS BUKUIIB TPAHCIOPTHUX 3ac00iB
Ta BUKOPHCTaHHS BiIHOBJIIOBAHUX JKEPEJI €HEeprii.

Otxe, BUBYCHHS JIOCBily MOXeE JIaTH 3MOTY BIJIKPUTH HOBI MO>KIIH-
BOCTI JUI pO3BUTKY 3aJi3HUIIb Ta CIIPHUATH IHHOBAI[ITHUM PIlICHHSAM Y Ta-
TMy3i 3aMi3HUYHOTO TpaHcmopTy. Lle Moke momomMorTw 3po3yMiTH, SIKi Mif-
XOJM Ta CTpaTerii epeKTHBHI A PO3BUTKY 3aTi3HHIB Ta SIKi MOXYTh OyTH
HaliKpaIe BUKOPHCTaHI B KOHKPETHOMY KOHTEKCTi. BuBueHHS TOCBixy Mo-
JKe JTaTH 3MOTY 3HAWTH DPIIIEHHA JUIA BHPIMICHHS NpoOieM, TakuX sSK Iija-
BHIIEHHS €PEKTUBHOCTI Ta O€3MEKH, 3HIKEHHS BUTPAT, TiABUIICHHS SIKOCTI
MOCIYT Ta 3MEHILIEHHS BIUTUBY Ha JIOBKIJLIS.
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Po3BHUTOK 3aJII3HUYHOTO TPAHCHOPTY MK YKpaiHOIO Ta KpaiHaMu
€sponeiicbkoro Coro3y Mae 3HaUHUH MOTEHIIaN Ta nepcrnektusy. Le nos'-
SI3aHO 3 THM, 110 YKpaiHa 3HaXOAUTHCS Ha MEPEXPecTi TPaHCIIOPTHUX Map-
uipyTiB Mik CXiHOIO Ta 3aximHOW €BPOIOD, IO J03BOJSE T BUCTYIATH
SIK TPQHCTIOPTHUH Xa0 Ta MOCTHK MiXK IIUMHU perioHamH. [t po3BUTKY 3aii-
3HAYHOTO TPAHCIIOPTY MiX YKpaiHoto Ta kpaiHamu €C HeoOXigHO pPO3BH-
BaTH iHPPACTPYKTYPY, MOJEPHI3YBaTH MAaCaXUPCHhKi Ta BaHTaXXHI IepeBe-
3€HHI, BIIPOBAKYBATH HOBI TEXHOJIOTT Ta cTaHmapTu Oe3rneku [2].

OnHI€I0 3 TOJIOBHUX MEPCIEKTHB PO3BUTKY 3aNII3HUYHOTO TPAHCIIOP-
Ty MK YKpaiHoto Ta kpaiHamu €C € iHTerparis y eBporeichbKii TpaHCIo-
pTHHI TpocTip. Y pamkax mi€l iHTerpamii BiIKpHBA€THCS TOCTYI 10 €BPO-
MEeHChKUX PUHKIB JJIsI YKPATHCHKUX MEPEBI3HUKIB, 1[0 CTUMYIIIOE PO3BUTOK
3aJI3HUYHOTO TPaHCHOPTY B YKpaiHi Ta crpusie 30IbIICHHIO EKCIIOPTHHX
MoxBocTel. Takox iHTerpauisi y €eBponelichbKuid TPaHCIOPTHUH MPOCTIip
JI03BOJIMTH IIBUIUTH €(PEKTUBHICTh Ta OE3IEKy MepeBe3eHb, 110 € BaXKIU-
BUM JJIsl KOHKYPEHTO3JJaTHOCTI YKPaiHCHKHX TEPEBI3HUKIB Ha €BPOICHCH-
KOMY PHHKY.

JpyToro IMepCreKTUBOIO € MiABUICHHS PiBHS CEpBICY Ta SKOCTI IMOC-
JYT 3aJi3HAYHOTO TPAHCIIOPTY. YKpaiHa Mae 3HAYHUH MOTEHIIaN y po3po0-
1l Ta 3aIpOBa/HKEHHI HOBHUX TEXHOJIOTIH Ta CTAHIAPTIB, IO MOXKE JJOIIOMOT-
TH TABHIINTH SKiCTh MOCIYT Ta e(eKTHUBHICTH TNepeBe3eHb. Hampukman,
BIIPOBAPKCHHS CUCTEM aBTOMAaTH3alLlil Ta MOHITOPHHTY MOXE JIOIIOMOITH y
MOKPAIICHHI KOHTPOJIIO 33 PYXOM MOI3/iB, 3HIXKCHHI Yacy pearyBaHHS Ha
aBapiiiHi cuTyauii Ta MokpauieHHi 6e3neky Ha 3ani3HuIX. Takox po3pobka
HOBUX TEXHOJIOTII Ta CTaHAAPTIB MOXKE CIIPHUATH MOKPAIEHHIO KOM(pOpTY
NacakupiB, 3HWKEHHIO BUTPAT Ha CHEProloCTauaHHs Ta 3MEHIIEHHIO IIKi-
JUTUBOTO BIUIMBY TPAHCHOPTY Ha JOBKIJUISAL.

TpeTboro MepCcrneKTHBOI PO3BUTKY 3alli3HUYHOTO TPAHCIIOPTY MiX
VYxpainoro Ta kpaiHamu €C € 30imbIIeHHS 00CATIB BaHTa)KOIICPEBE3CHB.
€BpOIEIHCEKI PUHKU € BOXJIMBAMH IS YKPATHCHKUX BHPOOHWKIB, a 3ai3-
HUYHUH TPAHCHIOPT MOXe OyTH e(heKTUBHHM 3acO00M JOCTABKH MPOIYKIIIT
JI0 IMX PUHKIB. PO3BUTOK 3ali3HMYHOT iIHPPACTPYyKTypH Ta BIOCKOHAJICHHS
MOCTYT 3aJi3HUYHOTO TPAHCIOPTY MOXKYTh CIPHUATH 30UIBIICHHIO 00CATIB
BaHTAXKOIIEPEBE3CHD Ta 30UILIICHHIO EKCIIOPTHUX MOKJIMBOCTEH YKpaiHH.

B minomy, mepcHneKTHBH PO3BUTKY 3aJi3HHYHOTO TPAHCIOPTY MiX
VYxpainoro Ta kpainamu €C € BeTbMHU 00IIAIOYNMH, 1 TOCITHEHHS YCHIXy B
it cdepi 3amexxaTume Bif epeKTHBHOTO BIIPOBAKEHHS HOBUX TEXHOJIOTIH,
MoJiepHi3amii iHQpacTPyKTypH Ta BAOCKOHAICHHS MOCIYT 3aTi3HHIHOTO

TPAHCIIOPTY.
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CTAH PO3BUTKY TA HEPCIIEKTUBU IHTEPMOJAJIBHUX
MEPEBE3EHD B YKPATHI

Taries E.I'., Kupuuenko 1.0.
CxionoykpaincoKuil HayioHanbHul yHigepcumem imeni Bonooumupa JJans

OOpaHHs TeXHOJIOTIT BaHTAKHKX MEPEBE3CHb 3AICKHUTh BiJl BUIY Ba-
HTaXYy, OIO/KETHHX MOXJIMBOCTEH, (piHAHCIB, TEPMIHOBOCTI TOCTaBKH. 3a-
3BHYail CTOPOHHM JIOTICTUYHOTO HPOLECY 3HAXOAATHCS Ha BENUKil BigcTaHi
OJIMH BiJ] OJJHOTO, TOMY JOCTaBKa OJHAM BHJIOM TPAHCIIOPTY € HEMOJKJIH-
Bor0. [{ns edexTHBHOI HOCTaBKHM MOTPIOHO MPAaBHUIIBHO Ta YiTKO PO3POOHTH
JIAHIIOT TI0CTAYaHHs, JIe BAaHTaX 110 Yep3i JOCTABISIEThCS PI3HUMHU BHIAMHU
Tparcnopty. s Kpamoro 3a0e3neueH st Ta iHTerpallii pisHUX BHUIIB TpaH-
CHOPTY, BCTAHOBJICHHS JIOTICTHYHOI CYMICHOCTI TPaHCIIOPTHUX CHUCTEM, 3a-
MIPOBAKCHI IHTEpPMOJIANIbHI Ta MYJITHUMOIANTBHI TTIepeBe3eHHs [1].

[TpoBeneHo mociiKEHHS 1010 PO3BUTKY IHTEPMOJAIbHUX IepeBe-
3eHb B kpaiHax €C Tta CLUA. JJocimkeHHST BUSBIIO — HAHOUTBIN YCITIIIHI
IHBECTHIIIIIHI TPOEKTH 3 PO3BUTKY iHTepMOJanbHUX IepeBeseHs B CIIIA
peai3yoThes IPU AOTPUMaHHI OCHOBHHUX MPUHIIMIIIB:

- peTejbHA OLHKA TMPOEKTIB IO CIHIBBIAHOUICHHIO — «PU3HK-
PEHTa0CIbHICTEY,

- HasBHICTh aJ|eKBaTHOTO iH(OPMAIIHOrO Ta OpraHizauiiiHOro 3a-
Oe3medeHHs Ui yCIHINTHOT B3a€MOJil BCiX YYacCHHKIB HPOEKTY 3 IepeBe-
3€Hb;

- B32€EMO3B’ 30K HOBUX BaHTa)KOMOTOKIB a00 KOPUAOPIB 3 iCHYIOUH-
MU;

- JOCTaTHI NPOITyCKHI MOXKJIMBOCTI iH(QPACTPYKTYPH Ta BiJCYTHICTb
IHIIMX OOMEXEeHb /I OpraHi3alil peryJsipHHX MIBUAKICHUX 3alli3HUYHHX

140

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 20, 2023


https://doi.org/10.15802/stp2018/154060

nepeBe3eHb B paMKax KOMOIHOBaHMX TPAHCHOPTHHX CEPBICIB Ta IHIIMX
TIPHUHITUIIIB.

Buan MiKHapoIHHMX BaHT)XXHHUX IEpeBE3CHb KIacH(iKyIOTh 3a Ha-
CTYIHUMHU yMoBamH (Tabmurs 1):

1) 3a KUIBKICTIO BUAIB TPAHCIIOPTY, SIKI 3aCTOCOBYIOTHCS IIPH TIepe-
BE3CHHI BaHTaXY;

2) opOpMIICHHSAM TPAHCIIOPTHOI TOKYMEHTAIIii;

3) BiATIOBiNABHICTIO 32 TPAHCIIOPTYBAHHS BaHTAXY;

4) HamaHHIM TPAHCTIOPTHOI MOCIYTH 33 €NUHOI0 CTAaBKOIO;

5) Hackpi3HE IepeMillleHHs BaHTaXy, a caMe IEepPEeMIlICHHS B He-
3MiHHI/ BaHTaXHill onuHALI (KOHTEHHEp YU TPaHCIOPTHHII 3acib) 6e3 xko-
JTHOTO TIEPEBAHTAXKECHHSI JI0 KIHLIEBOTO MMyHKTY HpU3Ha4deHHs [1].

Ta6muus 1
Krnacudikauis BUIIB MKHApOJHHUX NEPEBE3EHb B 3aJI€)KHOCTI BiJ] yMOB Iie-
peBe3eHHs BAaHTAXY

Binmnosi- .
. . Hackpi3-
binbire . NaJbHICTh €auHa
€ auHun . HE nepe
VYmoBa OJTHOTO BUY OIHOTO HACKpi3Ha .
JIOKYMEHT . MIIIEHHS
TPaHCHOPTY mepeBiz- CTaBKa
BaHTaXy
HHUKA
Bun
repeBe3eHb
'VHiMOIanbHi Hi Tak Tak Tak Hi
3Mirrani
. Tak Tak Tak Tak Tax
(Ipsimi)
KomMOiHoBaHi Tax Hi Hi Hi Hi
IaTe . .
p . Tak Tak Tak Hi Hi
MOJanbH1
Myt .
. Tak Tak Tak Tak Hi
MOJanbH1

MynbTUMOJIaNIbHE TIepPEeBe3eHHsT 3/1IHCHIOEThCS JBOMa abo Oinblie
BU/IaMH TpPaHCHOPTY. [HTEpMonanbHe MepeBe3eHHs1 — IOCHIJOBHE IepeBe-
3€HHS BaHTaXIiB 1BOMa a00 Oijble BUIAMH TPAHCIIOPTY B OJHIMH 1 TiHl camiit
BaHTaXHI! OJIMHUIII B paMKaX KOMIUIEKCHOT'O TPaHCIIOPTHOTO JIaHIfora 0e3
BaHTAXXHO-PO3BaHTAXXYBaJIbHUX pOOIT [2] .

Cepen OCHOBHHMX IiJICTAaB BUHHUKHEHHS IHTEPMOJAJIbHUX BaHTAXHUX
nepeBeseHs € [3]:
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- 3HUKHEHHsS KOHKYpEHLIl B MDKHApOJIHOMY CY/JHOIIJIABCTBI, SIKE B
CBOIO YEpPr'y CTUMYJIIOE POLIEC KOHTEHHEPHHX MEePEBE3CHb;

- CTaHAapTHU3allis BAaHTAKHOTO MICIS Ta PO3BUTOK CyYacHUX TPaHC-
MIOPTHO-TEXHOJIOTTYHMX CHCTEM 3a0€3IeUeHHS IOCTAaBKH BaHTaXY;

- 30CepeIDKEHHs 3ICHEHHS Pi3HUX IOCIYT B MPOLEC] 3MIllIaHNX Ba-
HT2XHUX IIEPEBE3EHb B OJJHUX PyKax Ta M0sBa TPAHCIIOPTHUX ONEPATOPIiB;

- BUKOPHCTAaHHS MYJBTHMOJAIBHOTO KOHOCAMEHTA, E€IUHOTO A
YCBOTO TPAaHCIOPTHO-JIOTICTUYHOTO JIAHITIOTa,;

- BUKOPUCTAHHA €MHOTO Tapu(dy y B3a€EMOpO3paxyHKax MK BaHTa-
YKOBJIACHUKOM 1 OTIEPaTOPOM.

st iHTepMOJanbHNX Ta MYJIbTUMOJAIFHIX BaHT)KHUX MEPEBE3CHDb
€/IMHAM € BUKOPHCTAaHHS PI3HUX BHIIB TPAHCIIOPTHUX 3ac00iB. BiaMiHHICTD
NoJArae B TOMY, IO MYJIbTUMOJaJIbHI BaHTaXKHI NEPEBE3CHHS BU3HAYAIOTh
NPUCYTHICTh OJHOTO OIEepaTopa, SKUH BIIOBINAE 3a BaHTaX MPOTATOM
BCBHOT'O IPOLIECY TPAHCIOPTYBAaHHS Ta €IMHOT TpaHCTIOPTHOT HakyIaaHOi. [Tin
Yyac IHTePMOJAIBHOTO BAHTAXKHOTO MEPEBE3CHHS MOTPIOHO 0(OpPMITIOBATH
JIeKiJIbKa TEePeBi3HUX TPAHCIOPTHUX HaKJIaJHHUX. BinnosinaneHIiCTh 3a moc-
Ta4aHHS BaHTaXy PO3MOIUIIETHCS MK IEPEBi3HUKAMU, sIKi Oe3rmocepeTHhO
MIPUIMAIOTh y4acTh y MPOLEC] JOCTAaBKH.

[epeBaru 3acTocyBaHHs iHTEPMOJAIBHUX Ta MYJIHTUMOAAIBHHUX Ba-
HTQXHUX IIEPEBE3EHb MOJIATAIOTh Y HACTYITHOMY:

- mpoctoTa B OOPMIICHHI JTOKYMEHTAalii Ha TPAaHCIIOPTYBAHHS BaH-
Taxy;

- IIBUJIKICTH TOCTABKH,

- 30epeKeHHS BaHTAXY;

- CTaH/JapTHU3allis TaKyBaHHS;

- BWTiJIHA I[iHa BAPTOCTI JIOCTaBKH BaHTaxy [2].

Hapasi B YkpaiHi NposIBISI€TbCSI HOCHIICHHS] PO3BUTKY IPOLIECY KOM-
0iHOBaHMX BaHTAKHHX IIEPEBE3CHb B IMIOPTHOMY, EKCIIOPTHOMY Ta TpaH-
3uTHOMY HampsiMkax [3]. 3 camoro mouatky po6otu MiHnictepcTBa iH(pa-
CTPYKTYpH YKpaiHM OJHUM i3 BaXJIMBHX 3aBIaHb OYyJIO HAJIaroJDKEHHS Ha-
JIMHUX BITHOCHH 3aJUIs CHIBIIPALli 3 €BPONEHCEKUMH KOJIETAMH Ta PO3BUTOK
6e311evyHOro Ta KOM(QOPTHOTO CIOJIyYEHHS MiXK KpaiHamu.

OxpeMo, ciiJl BiI3HAYUTH 3pICT IHTEPMOAAIPHUX BaHTAXXKHUX IEpe-
BE3€Hb BcepennHi YKpaiHu Ta y HampsAMKY 3 Kpainamu CximgHoi €Bpomu Ta
kpainamu banrii [4].

MeMopaHIyM Mpo CHIiBHPAIo 3 PO3BUTKY iHTEPMOAATLHUX 3alli3HU-
YHUX TIepeBe3eHb B Ykpaini B ymmHi 2020 poky mignucanu AT «Ykp3amiz-
HUILD 1 HiMenbka kommadisa «Hamburger Hafen und Logistik AG» (HHLA)
ta mignpuemctBa «Konternepuuit tepminan «Oneca» 1 TOB «Ykpainceka
IHTEpMOJJaJIbHA KOMITaH1s».
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I'pyna HHLA (nopt I'amOypr, HiMeuunHa) € mpoBigHUM €BpOIEH-
CBKHM OmepaTopoM KoHTelHepHux TepminaniB. Kommanis JI1 «Konreitne-
pHuit Tepminan Oxeca» € JinepoM B YKpaiHi 3 HOPTOBOI MEpEeBAIKU KOH-
teitHepiB. CmiBIparld nepepdayae CTBOPSHHS! HOBHX JIOTICTHYHHX MPOIYK-
TiB Ta TMOKPAIIEHHS SKOCTI MOCIYT IHTEPMOJAIBHUX 3aJI3HUYHUX IepeBe-
3€Hb: CIPOIICHHA aJMiHICTPATUBHUX MPOLEAYP U NMPHUCKOPEHHS KypCy-
BaHHS IO13/1iB, peai3alilo 3aX0/iB i3 MiIBUIIEHHS e(eKTUBHOCTI iHTEPMO-
JATBHUX TIO131iB [5].

o 2030 poxy y HallioHaNIBHi# TpaHCTIOPTHIN cTpaTerii YKpaiHu Bix-
3HaYCHO HEOOXiMHICTH 30UTBIICHHS YAaCTKH MYJIbTUMOJATBHIX BaHTAKHIX
NIEPEBE3CHB, K€ B CBOIO YEPTry BH3HAYAE CTBOPEHHS MEPEXKi MyIbTUMO/A-
JBHAX TPAHCIOPTHO-JIOTICTUYHUX KJIACTEPIB Ta JIOTICTUYHHUX LEHTPIB,
BKJIIOYAIOYM MOPTH, TEPMIHAIM Ta CIIELiali30BaHl NepeBaHTAKYBaJIbHI
komIuiekcd. Cepesl OCHOBHUX 3aBJaHb CTPATEril JIOTICTUKH € TOCHJICHHS
MYJIBTUMOJAIBHOCTI Ta 3B’ 513Ky MK Pi3HHMH BHIaMH TpaHcopTy [5].

Ha cporoani B YkpaiHi TeXHIYHA FOTOBHICTh JI0 ONEPATUBHOIO Ta
npodeciiiHOro BUKOHaHHS IHTEPMOJAJIBHUX Ta MYJIBTHMOJAIBHUX BaHTaX-
HUX NIEPEeBE3CHb 3AIHIIAETHCS HE3a0BUIBHOIO: y TIEPIIYy Yepry HEMAae TeX-
HOJIOTIYHOTO 3a0e3MEeUeHHs] OKPEMHX €TalliB JIOTICTUYHOTO JIAHIIOTa BaH-
Ta)XHOTO IIEPEBE3CHHS; HOPMATUBHO — IIPABOBE PETYJIOBAHHS € YaCTKOBO
BHpimeHnM [2].

VY T0if xe "ac, JOTICTHYHI NMOCIYTH iHTEPMOJAIbHUX NEPEBE3CHb €
MEePCIEKTUBHUMH JJIsl HAIlIOHATBHUX BUPOOHUKIB JIOTICTUYHHX MOCIYT.

Cepen OCHOBHHUX 3aXOJIB 3 MOKPALIEHHsI pOOOTH MYJIbTUMOJaIbHUX
BaHTa)KHUX MEPEBE3CHb €:

1) aHasi3 moTped 1100 JIOTICTHYHHX IICHTPIB;

2) netajbHEe BUBYEHHS MPOOJIEMATHUKH IHTEPMOJAIBHUX HEPEBE3CHb
npu nigrorosui ¢axisuiB y cdepi JoricTuky;

3) mokpamieHHs HOCIYT y Taiy3i iHTepMOJalbHUX KOHTEHHEpPHHX
TIepeBe3eHb, 3/1ICHIOBAHNX ONlepaTopaMy pi3HUX BHAIB TPAHCIOPTY;

4) 30inpLICHHS] KOHTPEHICPHUX BAaHTAXHUX IIEpEBE3E€Hb Ha OCHOB-
HUX BHYTPIIITHIX MapHIpyTax Ha JaJIeKi BiCTaHi;

5) IporHO3yBaHHS Ta IUIaHyBaHHS BUPOOHUYMX MOTYKHOCTEH JIoTic-
TUYHAX IEHTPIB Ta CKJIAJIB Ta IHBECTYBaHHA y HUX) [3].

OTxe, B YKpaiHi pO3BUTOK iIHTEPMOJAIFHUX BaHTAKHUX MEPEBE3EHb
3pOCTae.

Jlnst moKpalleHHs: piBHS SKOCTI BaHTQ)XHUX MEPEBE3CHb BU3HAYEHO
HACTYIHI 3aBIAaHHA: IATOTOBKA Ta OIPAIIOBAaHHS BiIIOBITHOTO 3aKOHO-
JaBCTBA; MOOYyIOBa MyJIBTUMOJAIBFHUX TEPMIiHATIB BCEpPEeIWHI KpaiHH Ta
3’€IHAHHS MYJIBTUMOAATIBHOI Mepexi YKpaiHu 3 iHImuMH KpaiHamu €Bporn

[3].
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Buxonsuu i3 BUILIEHaBEIEHOT0, MOYKHA CKa3aTH, 10 3 METOI PO3BH-
TKy B YKpaiHi IHTepMOAAIbHUX NEepeBe3eHb Ta 1X PI3HOBHIB, MMOKPAIECHHS
HaJlaHHS TIOCIYI NepeBe3eHb Tpebda 0arato 3alyyaTd iHBECTHIH, IO B
CBOIO 4epry Oyje JoroMaraTi PO3BUTKY iHPPaACTPyKTypH Ta pecypciB pis-
HUX BUJIIB TPAHCIIOPTY, 3pOCTaHHIO MDXXHAPOJHOI CHiBMpali, iHTerpamnii Ha-
LiOHAJIBHOI TPAHCHIOPTHOI iHQPACTPYKTYPH Ta JIOTICTHKH A0 Mi>KHAPOTHIX
TPAHCHOPTHO-JIOTICTHYHUX CHCTEM.
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PEKOHCTPYKIISI ACPOJPOMY HA NPUKJIAI
CEBEPOJIOHEIIbKA

Temuenko B.O.
Tlpuasoecvkuil depaicagnuti mexuiunuil yHigepcumem

Jo6pe BizioMo, 1110 TOBITPSIHMI TPAHCIIOPT CTAB OJHUM 3 OCHOBHHX
3ac00iB MacOBHX IIEPEBE3ECHb ITACaXKHPIB B CBITI.

AeporopT — HallBa)XJIMBIIINI eeMEHT aBiaTPaHCIOPTHOI CHCTEMH,
B 3HauHIH Mipi BU3HAa4Yae O€3MeKy 1 peryssipHiCTh NepeBe3eHb Ha MOBITPS-
HOMY TPaHCIIOPTi Ta e()eKTUBHICTh MpoIeCy aBiarnepeBe3eHb. e komruekc
OyniBesb i copy1, BKJIIOYae B cebe aepopoM, aepoBOK3all Ta iHIII CHOPY-
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I, TIpU3HAuYCHI JJIsl IPpUIoMY, BiANpaBIeHHs NOBITPSHUX CYyJeH, 00ciyro-
BYBaHHsI HIOBITPSHUX MEpPEBE3EHb 1 Ma€ JUIs LUX LiJeld HeoOXiaHI ycTaTKy-
BaHHJ, aBlaliiHUN MepcoHall Ta IHIIMX NpauiBHUKIB. [ 06cimyroByBaHHs
aBiallepeBe3eHb CyYacHUIl aeporopT Mae KOMIUIEKC CKJIAJHUX OymiBeinb i
cropyn, 3 pi3HOMaHITHUMU 3aco0amMu aBTOMaTu3allii Ta MexaHizauii Bupo0-
HUYMX TIPOIECIB, KOPUCTYETHCA MEPEKEI0 1HKEHEpHUX KOMYHIKaIii i 00-
JIaJHAHHIM A7 yTIPABIiHHS MOBITPSIHUM PYXOM.

Aeponioptu € 6araToQyHKIIOHATHHAMH MiAIPUEMCTBAMH, SKi Kia-
cUQIKyIOThCA B 3aJISKHOCTI Bifl pIYHOTO 00CATY MacCaKUPCHKUX, BAHTAKHIX
1 TOMITOBUX TIEPEBE3CHb, CYMapHOI KIJIBKOCTI BCIX OOCIYTOBaHUX B JAHOMY
aeponopTy HOBITPSIHAX CYZACH.

VY Hacnijgok 6oloBuX niit Ha TepuTopii Ykpainu Jlyranceka obnactb
Oyya OKyIoBaHa, Ta acPOIMOPT 3a3HAB IMOIIKOKCHHS BHACIIIOK 0OCTPIiB.
AJle He3Ba)Kalouu Ha 11, MU BBAXKAEMO IO HOr0 MOXKJIIMBO PEKOHCTPYIOBATH

ByniBis 3ampoekToBaHa CKIAAHOI (HOPMOIO B IUIaHI, MPEACTABIISE
c000r0 (opMy acTiBKU. AepoapoM Mae Tpu MmoBepxu. Bucora mosepxy 3.3
M. OCHOBHUMH €JIEMEHTaMH aepOBOK3AJILHOTO KOMIUIEKCY B CHCTEMi Haze-
MHOTO 00CITyTrOBYBaHHS MACaKUPIB €: MPUBOK3aJIbHA IUIOMIA, Oy IiBIIs aepo-
BOK3aJIy 1 MEpOH, sIKi MOBUHHI MaTH €IMHE TEXHOJOTIUYHE PillIeHHS.

CyuacHi iHXXCHEpHI PIMICHHS i TEXHOJOTI TO3BOJSAIOTH 3pOOUTH 3e-
JIEH] TaXH.

3erneHa MOKPIBIS — IIe 03€JICHEHHS MPOCTIp, SIKE CTBOPIOETHCS 3a J10-
MIOMOTOI0 JIO/IaBaHHS J0JATKOBUX LIAPIB TPYHTY 1 PI3HUX POCIHH MOBEPX
TPaIUIHOT TOKPIBJIi.

Cuijf 3a3Ha4YMTH, IO O3€JICHEHHS JlaXy HA/a€ MOJMJIMBICTh ICTOTHOT
€KOHOMIT Mijl Yac OMajtoBabHOrO ce30Hy. Haifuacrimie 11b0ro J10CTaTHHO
JUISL TIATPUMKHM TeMIepaTypH, ajpke LIap TPYHTY 1 MOKPIBENbHHUH MUPIT 1
BiZIMiHHO 30€piraloTh TEIJIO Y BHYTPILIHBOMY IPUMIILIEHHI.

Kpim Toro, TpaBa Ha naxy OyIWHKY 37aTHa HamaTu OynIb-sKi OymiB-
HHUNTBI €CTETHYHMH TapHUIl 30BHIIIHII BUIIISAA, BOHA CIYXXUTh JXKEpPEIOM
KHCHIO. 3T1THO 3 JOCTIKeHHAMH, 150 KB. METpiB 3€JICHOI MTOKPIBIIi ILIITKOM
JOCTaTHBO AJISI TOTO, 100 3abe3neuyBaTH HEOOXiJHUM KHCHEM IIPOTATOM
poky 100 doIoBiK.

TpaHCIOPTHHI By30J pPO3TAlIOBYEThCSI Ha TepuTopii — 6,1 ra.
Brurtouae B cebe aepoBOK3all, aBTOBOK3al, SIKi OOCIyTOBYIOTH OYAWHKH 1
criopya, oicHi OyaiBii, TOPTOBI PN, TOTETb.

TepuTopist AiMUTBCA HA KijbKa (YHKIIIOHATBHUX 30H: MACaXHPCHKi
TEepMiHAIM, TPHBOK3aJbHA IUIOIMIA, aepoapoM. Ha mpuBOK3ambpHIN 1uromIi
PO3TaIIOBYIOTHCSI 3YIMHKH TPOMAJICHKOTO TPAHCHOPTY 1 TakKCi, a TaKoX
HaJ[3¢MHI aBTOCTOSIHKH Il OCOOMCTOTO aBTOTPAHCIIOPTY.
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Jnst BigBimyBadiB i mepcoHaiy nepeadadeHi Npoi3au, Haa3eMHa aB-
TocTtosiHKa. Tak camo mependaueHa THMYacOBa MAPKOBKA OLIsS BXOJIIB B Ta-
CaXUPCHKI TepMiHamu Ha 45 aBromo0OimiB. [TapkoBka BifmaneHa Big OymiBii
Ha BijcTaHp OunbII HixK Ha 20 M. CTBOpEHO MPOI3aM AJIsl BAHTAXKHOTO Ta 00-
CIIyTOBYIOUOTO aBTOTPAHCIOPTY. Tako HAaBKOJO OYyIiBJII OpraHi3oBaHUMN
MTOKEXKHUH TPOi3[ MHPHHOIO 6 M, BiICTaHB BiJ OyMiBIIi 10 Kparo MOXKEKHO-
TO Tpoi3ay — He OinbIe § M, I 3a0e3neueHHs] MOYKIIMBOCTI MOYKEKOTaciH-
HS.

B aepoBok3anbHHI KOMIUIEKC NepeadadacTbes OOCITyroBYyBaHHS
BHYTPIIIHIX 1 MDKHapOgHUX peticiB. PoboTa aepoBok3aiy 3MiHCHIOETHCS Ha
3-X moBepxax i J03BoIIsIE 0OCITYTOBYBAaTH MACAKUPIB OJHOYACHO HA BHUIIIT i
npuoyTTS.

JlitepaTtypa:

1. KypcoBa pobota: [loBiTpsHUI TpaHCIOPT: iCTOPIisA, CY4acHICTb, NEPCIEKTUBH.
[Enextponnuii pecype]. Pexxum nocrymy: https://www.bestreferat.ru/referat-
105352.html.

2. Aosponoprsl Ykpaunsl. [Enexrponnuii pecypc]. Pexum gocrymy:
https://avia.tutu.ru/airports/ukraina/.

AHAJI3 ABAPIMHOCTI HA 3AJII3BHUYHOMY TPAHCIIOPTI
VYKPATHU TA MOXKJIMBI HIUISIXU CKOPOYEHHS HEBE3NEK
TA PU3HUKIB

TitoBa A.M.
Yrpainucovruii 0eporcasnuii ynigepcumem Hayku i mexnonoziil

He muBnsyuch Ha Te, M0 3aJI3HUYHUN TPAHCHOPT 3aJIMIIAETHCS OJI-
HUM i3 caMuX Oe3NeYHHX BUAIB TPAHCTIOPTY B YKpaiHi, BiH 0€3yMOBHO IT0-
Tpebye pedopmariii Ta BBeIESHHs 3aXO[iB, SKi 3HH3SITh HMOBIpHICTH aBapiit
Ta KaTacTpod.

Taxk, HanpuKIaM, 3aJi3HUYHAN TPAaHCIIOPT OYOIIIOE PEUTHHT HaifHe-
Oe3IeyHImNX BUIB TPAHCIIOPTY 332 HOKa3HUKOM KiJbKOCTi 3arn6imx Ha 100
THC. HACEJICHHS — 116 TUTOMUIl MOKa3HUK, 10 XapaKTepu3ye piBEHb COIlia-
JIbHOTO PU3UKY.

3a 2020 pik Ha TpaHCHOPTHIA cucTeMi YKpaiHun (aBTOMOOLTBHUI
TPAHCIOPT 3arajJibHOTO KOPUCTYBAaHHS, aBlallifHUM, MICBKUH €JIeKTPHIHHA,
3aJI3HUYHUHN, MOPCHKHH Ta PIYKOBUI TPAHCIOPT, a TAKOX BIJIOMYHIA aBTO-
MOOiTpHUH TpaHcopT) 3adikcoBaHo 4039 TpaHCHOPTHI MoAii, IO MEHIIe
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3a nokasHuku 2019 poky Ha 18%. Y 1MX TpaHCHIOPTHHUX IOAISX 3aTMHYJIO
556 mopeit, 1331 ocoba Oysu TpaBMOBaHI.

Came Ha 3aJlI3HUYHOMY TPAaHCHOPTI (BUHATKOM € MOKa3HUKH aBapiii-
HOCTI Ha 3aJli3HNYHHX nepeizaax) 3a 2020 pik 3adikcoBano 693 tpaHcmopt-
Hi noxii, Hanpuknax, y 2019 poui Oyno 3adikcoBano 1088 TpancmopTHHX
TIOTiHA, 11 CBITYMTH PO 301NbIICHHS TIOKa3HNKa Ha 36 %.

Jlizepom 3a KiBKICTIO TPaHCIOPTHUX TOMIH Y perioHambHUX (Piisx
AT «Yxpzanizausa» € [liBgerno-3axigHa 3 peKOpAHOO KilbKicTio 187 BH-
MaJIKiB, MO cTaHOBUTH 27 % BiX 3arajbHOI KUIBKOCTI; Ha JPYTrOMYy MicCIli
Opnecrka — 152 Bumagku abo 22 %; maui vine Ilpunainposceka — 115 Buma-
nkiB a60 17 %; nokasuukn JIbBIBCHKOI 3aiIi3HULI CTAHOBJIATE 85 BHIIAAKIB
abo 12 %; I[liBnenna 3anizuuig — 76 Bunaakis (11 %) i Jloneupka — 50 Bu-
naakis (7 %).

3 TOUYKH 30pYy €KOHOMIKH, TPAHCIIOPTHI MOJIT 32BN MaTepiaIbHUX
36utkiB 1t AT «Ykp3anizHuus» y cymi 14,63 muH rpH 3a 2020 pik, MOXXHa
nopiBasATH 3 2019 poxom — 3,11 MiIH IpH (TOOTO MOKAa3HUK MEPEBHUIICHO Ha
370%)

s Toro, mo0 OIIHUTH CTaH aBapiifHOCTI Ha 3ali3HUIHOMY TpaHC-
opTi (3araypHy KiTBKICTh TPAHCIIOPTHHX MO, iX HachinkiB) MiHictepcrt-
BO iHPPACTPyKTypH YKpaiHi BUKOPHCTOBY€E HACTYIIHI IINTOMI ITOKa3HUKH:

— TMTOMHH MOKAa3HHK, IO /A€ 3MOTY BH3HAYUTH PIiBEHb aBapii-
HOCTI Ha IIbOMY BHJI TPAHCIIOPTY B 3aJIS)KHOCTI Bi 00CSTY MEepeBE3CHIX
BaHTaXIB:

— NUTOMHH NOKAa3HHK, LIO A€ 3MOTY BH3HAYMTH pPiBEHb aBapii-
HOCTI Ha LIbOMY BH/Ii TPAHCIIOPTY B 3aJI€XKHOCTI BiJl KIIKOCTI IIepeBe3eHHX
Maca)xupis;

— TNMTOMHH MOKAa3HHK, LIO JIa€ 3MOTY BH3HAYUTH PiBEHb aBapiii-
HOCTI Ha LIbOMY BH/JIi TPAHCIIOPTY B 3aJIEKHOCTI BiJl BAHTaXK000ITY;

— TIMTOMHH NMOKAa3HHK, LIO A€ 3MOTY BH3HAYMTH PiBEHb aBapii-
HOCTI Ha I[bOMY BHJi TPAHCIIOPTY B 3AJIC)KHOCTI Bif] MACAKUPOOOITY;

— TMTOMHH HOKa3HHUK, IIO0 JIa€ 3MOT'Y BU3HAYHUTH PiBEHb TSIKKOCTI
HACITIJIKiB TPAHCTIOPTHHUX TOIH;

— TIMTOMHH IOKA3HUK, IO JIa€ 3MOTY BU3HAYNTH PIBEHb COIialIb-
HOT'O PU3HKY LILOTO BHJY TPAHCIOPTY.

Ha 3amizHMYHOMY TpaHCTIOPTi Ha MiJCTaBi peKOMEHAIlIH 3 O€3MeKH,
BHJIAaHUX 32 pe3ylbTaTaMu TeXHIYHUX JOCIiIKeHb, YKpTpaHcOe3meKa po3-
pobmsie mpodiTaKTUYHI 3aXOAM IIOAO 3amo0iraHHS BUHUKHEHHIO JOPOXK-
HBO-TPAHCIIOPTHUX MPUTOJ Yy MailOyTHROMY Ta CIIBIPAIIOE 3 BiANOBITHH-
MH TOCHOJAPCHKUMH OpraHi3allisiMd, TOHOCHUThH JI0 BiIMOBIJAILHUX Ta iH-
KX 3aliKaBlIeHUX oci0 Ta opraniB. TakuMm 4MHOM, 3arajibHa KUIBKICTH poO-
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3pobieHux 3axomiB 3a nepiox 2019-2020 pokis cranosmia 207, 3 Hux 137
BUKOHaHO (66% BijJ 3aranbHOi KiTBKOCTI po3poOieHnx 3axoniB) Ta 70 He
BUKOHAHO, 1110 CTAaHOBUTH 34%.

st toro, mo6 3a0e3neYnT! PO3BUTOK 3aJI3HUYHOTO TPAHCIIOPTY 1
IBUIIUTH PiBEHb O€3MEKH INepeBe3eHb He0OXiTHO CTBOPHTH areHTCTBO 3
pO3CIiAyBaHHS TPAHCIOPTHUX HPUTOJ Ta aBapiil HA 3aJi3HUYHOMY TpaHC-
mopti. Lle mo3BonuTh BpoBaguTH e(heKTUBHY Ta MPO30PY AISUIBHICTH Opra-
HIB 3 pO3CIiyBaHHS aBapiil Ha 3aJI3HHYHOMY TPAHCIIOPTi.

Buxoznsum 3 mporo, cucTeMa HPOBEIESHHS TEXHIYHMX PO3CIIiTyBaHb,
sIKa JTi€ 3apa3 B YKpaiHi miamsarae peopMyBaHHIO Ta KaliTaJdbHINA mepepoo-
Ii, 30KpeMa MUIIXOM CTBOPEHHS HE3aJIeKHOI'O YHNOBHOBAXXEHOTO OpraHy,
BIZIMOBITAJILHOTO 332 MPOBEACHHS TEXHIYHHMX PO3CIiAyBaHb TPAHCHOPTHHX
MOJIii Ta aBapiil Ha 3aJi3HUYHOMY TPAHCIOPTI

JlitepaTtypa:
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MOJEJIb PO3PAXYHKY JIATHOCTUYHUX ITAPAMETPIB
BY3JIIB PYXOMOI'O CKJIAQY 3AJII3HUID

®omin O.B., bapanos 1.0., Mipominnkosa M.B.
Cxionoykpaincokuili Hayionanvhull yHisepcumem imeni Borooumupa /lans

Po3pobka mMaTeMaTH4HOT MOJeNi BU3HAYCHHS J1arHOCTHYHMX Iapa-
METpiB BY3JIiB PyXOMOTO CKJIaIy 3ali3HMIb MOTpeOye BUKOPUCTAHHS aaar-
THUBHOI Teopii, ika Moraa O MPEeACTaBUTH Pi3HI 32 CBOIMH BIACTHBOCTSMU
MIPOLIECH, TIOB'SI3aHi 3 0COOIMBOCTAMH POOOTH BY3JIiB JIOKOMOTHBIB Ta Baro-
HiB. HelipoHHi Mepeski Teopii MITyYyHOTO iHTENIEKTYy 3700YJIM IHPOKY Hay-
KOBY HOIYJISIPHICTh 32 PaxyHOK aJ@NTHUBHOCTI JI0 PI3HUX Taly3ei 3HAHb
[1,2].

HaiiBaxxnuBinmm erarnoM po3poOKH INTYYHOI HEHPOHHOI Mepexi €
BUOIp €JIEMEHTIB CTparerii HaBYaHHs. B SKOCTI OCHOBHHX €JIEeMEHTIB CTpa-
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Terii HaBYaHHS IITYYHUX HEHPOHHMX IPEJICTaBIICHI: - KUIbKICTh HEHPOHHUX
3B'A3KIB; - KUIBKICTh IIapiB; - BUJ QYHKIIT; - XapakTep po3noAiLTy HapaMer-
piB; - aNropuTM pO3pOOKH; - KUIBKICTh BU3HAYCHUX MapaMeTpiB; - o0csT
BBE/ICHHX JIaHUX.

[Mepmit eran nependayae BU3HAYSHHS ONTUMANIbHOT KUIBKOCTI HEH-
poHHUX 3B's3KiB. KimbKicTh 3B'I3KiB PO3paXOBYETHCSI HA OCHOBI €KCIIEPH-
MEHTAJbHUX IIMKJIIB HABYAHHS 32 MPUHIIAIIOM HaWOLIBIIOT 301KHOCTI psIiB
[3,4]. B pesysbrati mpoBeIeHHS BiAMOBIIHUX IHKIJIIB HABYAHHS BCTAHOBJIC-
HO HeoOXiTHY KUTBKICTh HEHpOHiB, sika ctaHoBHUTH 60. [IpocTi Mepexki gacTo
MAaIOTh OJMH IIap, M0 € Hee(eKTHBHUM, I BiJOOpakaeThCs HA ITapaMeTpax
perpecii mepexi. CTpyKTypa Mepexi MpUHHSATa Ha OCHOBI OJHOHAIIPaBIIc-
HOi OaraTonrapoBoi ITYYHOT HEHPOHHOI MEPEXi 3 OTHUM 3aKPUTUM LIaPOM
i I1BOMa €JICMCHTAMH aKTHBAIlii — CHTMOBHIHOIO Ta JIHIHHOW (yHKIISIMU
[5]. Usa ¢yHkuist akTUBaLii 3aCTOCOBaHA y 3aKPUTOMY ILIapi MaTeMaTU4HO]
MOJIET.

CurmoBuiHa (YHKIiS aKTHBALil HEJiHIHHA 32 CBOEI MPUPOJOIO, a
KoMOiHaLis Takux (YHKIIH BUKOHYE TaKOX HeNiHiiHY QyHKUito. s cur-
MOBHIHOI (DYHKIIT XapaKTepHUH TTIaAKUIA TpamieHT. Po3monin curMoBuaHOT
(GYHKIIT OUCY€ETHCS BUPA30M:

1
Tiren @
1 mpejcTaBiieHni Ha puc. 1.
\
0.8 et

-
0,4
J/
0.2 —
0
S5 4 -3 2 -1 01 2 3 4 5x
Puc. 1. CurmoBuHa QyHKIIS aKTHBALI]

VY niama3oHi 3Ha4YeHb X BiX -2 1O 2 3HAUEHHSA Y 3MIHIOETBCS IyXKe
mBuaKo. [le o3Hauae, mo Oyb-sKa 3MiHA 3HAYEHHS X Y Il ramys3i TSIrHe 3a
c00010 cyTTeBY 3MiHy 3HaueHHs Y. Takwmii xapakrep ¢yHKUii BKa3ye Ha Te,
10 Y Ma€ TEHACHIII0 MIPUTHUCKATUCS 0 ONHiel 31 cTopiH kpuBoi. CUrMOBH-
nHa (YHKINSA € PUAATHOIO JUIA 3aBIaHb Kiacudikarlii, y TOMy YUCIi Bij-
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MOB TEXHIYHHX €JIEMEHTIB Ta cucTeM. BoHa mparne npuBecTH 3Ha4EHHS J10
OJHi€T 31 CTOPiH KPHUBOI (10 BEPXHBOI MpH x=2 1 HIKHBOI — 1IpH x=-2). Taka
TIOBE/IiHKA JJO3BOJISIE 3HAXOANUTH YiTKI MEXi M yac oOuucienns. [xma me-
peBara curMoBHIHOT (QyHKUIi, HAIPHUKIAA HaJ JTiHIHHOIO (QYHKLIEO, OJs-
rae y HaCTYIHOMY: Yy NEpIIOMY BHUINaJKy MaeMo (iKCOBaHHMH iara3oH 3Ha-
yenp pyHKmii — [0,1], Toxi sk nmiHiiHA QyHKIISA 3MIHIOETBCS HEe Oinbmie (-oo,
o). Taka BacTuBicTh (PyHKIII € epeKTUBHOIO IMiJ Yac HaBYAHHS IITYIHOI
HEHPOHHOI MepeXXi, OCKITBKH HE MPU3BOAUTH IO IOMIUIOK Y Pa3i BEIHKIX
3Ha4eHb akTuBalii. Llg (yHKUis akTHWBaIlii 3acTOCOBaHA y INPHXOBAHOMY
mrapi po3po0IeHol Moei.

Benmka KUTBKiCTh TTapaMeTpiB, MiATBEPIKCHUX KOPEISAIIHHAM 3B's-
3KOM, 1 00CSTI TaHUX BH3HA4alOTh (Di3UUHY MPHUPOAY MPOTIKaHHS poOOYOTO
mporecy, hopMaizoBaHy B HEHpOMEPEKEBi MOJENI, BIAMOBIAHO, IiJABH-
LIYIOTh TOYHICTh ii poOoTH. OmHaK [JIsi BUKOPUCTAHHS OiIbIl 3HAYHUX Ja-
HUX HEOOXiJHa HAsSBHICTh 3HAYHUX OOYMCIIIOBAIBHHUX IMOTYKHOCTEH [6].
KinpkicTh iTepaliii HaBYaHHS, SIK 1 KUIBKICTh HEHPOHHMX 3BSI3KIB Yy IUIaHI
30UIBIIEHHS, 3 OJHOTO OOKY CIpHSE IiABUIIECHHIO PiBHSI perpecii B paMkax
igTepnomanii. OHAK MIPH JOCATHEHHI (PaKTHYHOTO MiHIMyMYy (QYHKIII mO-
MUJIKH MDXK BIAITOBIAII0 HEMPOHHOI MEpeXi Ta BUXiTHUM MapaMETPOM BH-
Oipky HaBYaHHS TPHU TOAATBIIOMY HaBUYAHHI Mae Micie e(deKT «IepeHa-
BUYaHHS», IKUI HETATHBHO BIUIMBAE HA MapaMeTpH perpecii mozeni [7].

Ha migcraBi npuifHATHX BXITHHUX Ta BUXiTHHUX MapaMeTpiB, TiarHOC-
THYHUAX JaHWX, npoBeneHo 1500 itrepamiéi HaB4yauHs. [Iporec HaBYaHHS
HITYYHOI HEHpOHHOI Mepexi 3/ifCHIOBaBCs 3a gormomororo makera Neural
network cepemosunia MATLAB.

B pesynpraTi HaBYaHHA IMITYYHOI HEMPOHHOI Mepexi 3a BHOIpKOIO
HaB4aHHs 00csarom B i=M=630000 To4OK MOCATHYTO KOeillieHT meTepMi-
nauii R?=0,98. TIpouec HaBuanHs TpuBaB | roguHy 20 XBHIIMH, IIPH UEOMY
CepeIHbOKBAJpaTHYHE BIIXHWJICHHA BUXiTHOI BHOipku ckiano Syij=0,337,
JOCSITHYTHH MiHIMaJbHUI TpagieHT GyHKIIT VYijmin = 1,12, perynspusaniii-
HUH KOoeilieHT AOCAT 3HaYeHHS W=I, 0 B paMKaX HaBYAIHEHOI BHOIpKH
CBITYMTH NPO BUKOpHCTaHHS MeTony ['ayca-HploTOHa HampuKiHI HaBYaH-
HS MEPEXKI.
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CYYACHUM EJJEKTPUYHUIA TPAHCIIOPT Y JOTICTUYHUX
CXEMAX JEPXKABHU

Bba6’ax M.O.
Hayionanvuuii ynieepcumem Jlvgiecoka nonimexuixa

TpaguniiHo, TPU PO3TIIAL TPAHCHOPTHO-JIOTICTHIHUX CUCTEM OYab
SIKOi KpaiHH, HeoOX1THO BH3HAYUTH IIEPEBArH 1 HEJIOMIKM yCiX BHIIB TpaHC-
TIOPTY, SIKI MOXYTh 3a0€3IedyBaTl TPAaHCIOPTYBAaHHS BAaHTAXIB Ta MacaXu-
piB sIK y camiii kpaiHi, Tax i 3a ii mexamu. ToOTO, HEOOXiZIHO OLIHUTH TOMN
iH}pacTpyKkTypHHi MacmiTad, kUil OM miATPUMaB i MiIHIMAB PiBEHb €KO-
HOMIKH JIep)KaBH.

3BHYaliHO, Taka OliHKa Oyae HalOUIbII 00’ €KTUBHOIO Yy CTalIMi Iie-
pion poboTH ycixX BHIIB TPAHCHIOPTY, L0 MOXJIMBO TITBKH Y MUPHHUH 9ac Ta
TIPU IOCTaTHHOMY PiBHI (DiHAHCYBAHHS TPAHCIIOPTHOT rajys3i.

CBiTOBHI pUHOK IHBECTHIIIH HEe Mae Oa)kaHHS BUTpadaTH, YU CBiJlO-
MO BTpayaTu KOIITH Ha 3a0e3NeueHHs] MaIoIisUIbHUX, a0o B3araii 30MTKO-
BUX TPAHCHOPTHHUX HANPsAMKIiB. MakcHMalbHO MOXKJIMBUM BUTJISJa€ OTPHU-
MaHHS IPUHANMHI MiHIMaJIbHOTO, 200 Xk "HyJIHOBOr0" NPUOYTKY, 1100 MaTH
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xo4a 0 SKMHCH pecypc il QYHKIIOHYBAaHHS TPaHCIIOPTHOI Mepexki Aepxa-
BU.

3BHUAiiHO, KOXKHA KpaiHa, EKOHOMiKa sSKOi He 3a0e3Iedye MoCTat-
HBOTO PiBHSI OHOBJICHHSI MaTepialbHO-TEXHIYHOI 0a3u TPaHCIIOPTHOI rajys3i,
MOXE BJIATHCS JI0 XMTPOILIB - 3aJy4YUTH KOIITH BiJl TPAHCIOPTHOTO TYpHU3-
My, SKIIO TiHCHO € Ha IO TOAWBUTHCA Ta iHPOpMALis Mpo Taki BU3HAYHI
MICIIS IIUpEeThCs K y caMill KpaiHi, Tak i 3a i mexxamu. [IpoTe, He KOXkHA
KpaiHa MO)Ke 1 Ma€ 10 TOKa3aTH y TaKoMy 00’ eMi, o0 mepeKpuTH 30UTKA
3a paXyHOK TypH3MY.

IIle omumM daxTopoMm, KWl B OCTaHHI POKM CYTTEBO BIIJINBAE HA
poOoTy ycCiX BUIIB TPaHCIOPTY, € BUKOPHCTAHHA, a TOYHINIEC - CKOHOMIis
MAJIMBHO-MACTHIBHHUX MaTepiaiiB i 3a0e3rneueHHs (PyHKI[IOHYBaHHS Tpa-
HCIIOPTHHUX 3aCO0IB.

Barato TpaHCIIOPTHUX KOMIIaHiil PO3BHHYTUX JIEPXKaB Ha JaHUN 4ac
CBIJIOMO HamararThCsi 3MEHIIUTH BHKOPUCTAHHS IM3EIBHOIO IaJbHOTO,
BUKOPHCTOBYBATH TiOPUAHUNA TPAHCIOPT, YM MOBHICTIO MEPEHTH Ha €IEeKT-
PUYHME TpaHCTIOPT. J[JIs 1IbOTO yIOCKOHAIIIOIOTHCS Ta MOJIEPHI3YIOThCSA ic-
HYI04i, 200 3K CTBOPIOIOTHCSI HOBI MOJIeIi TPAHCIIOPTHHUX 3ac00iB, 10 BUMa-
rae 3Ha9HOTO (piHAHCYBAaHHSA. 3PO3yMiJIO, IO IIe MOXIUBO TUTBKHU TIPH CTa-
O0impHOMY (DYHKIIOHYBaHHI YCiX JIAHOK TPaHCHOPTHO-JOTiCTUYHOI CHCTEMHU
JICPIKEBH.

3BaXkaloyM Ha Te, 10 caM TPAaHCIIOPT HiUYOro He BHUPOOJISE, TO IIPO-
JYKLI€I0 TPaHCIIOPTY € NepeBe3eHHs. [Iporiec nepeBe3eHHs] KOXKHUM BHIOM
TPAHCIIOPTY BU3HAYAETHCS SIK JIOTICTHYHA (DYHKIIS TIEpEeMIllleHHs acaXup-
CBKOT'0, YA BaHTA)KHOT'O MOTOKY. Y LbOMY JIOTICTUYHOMY JIQHIIOTY HE0OXi-
JIHO BPaxOBYBaTH: BaHTaXHi orepailii, nepepoOKy, NakyBaHHs, CTpaxyBaH-
Hsl, miepelady IpaB BJIACHOCTI Ha TOBap, eKCIEIHLiiiHe 00CIyroByBaHHS,
0XOpOHY, 30€peXKEeHHS TOIIIO.

ITpn mepepeBe3eHH] MacakKUpiB 3aJi3HUYHAM TPAHCIIOPTOM CYTTEBY
pOJb Bifirpae HEMOCTiHHA KUTBKICTh MAacaXHpiB HA OKPEeMHX HaMpsIMKax,
sIKa 3aJIeKUTh BiJ OaraThoX (akTopiB. 30Kpema, Ie CE30HHI BiIMOYMHKH,
10 BUMAraroTh 30UIBIICHHS KUTPKOCTI BaroHiB y CKIIaAi moi3aa, abo mpus-
HAuYCHHS JO/ATKOBUX IOi3/iB, UM CKEPYBAHHS iX uepe3 Micus HalOiIbIIoro
MONUTY TMaca)kupiB. AOO K HaBIAKH - Y 3MMOBHH IEpioj 3MEHIICHHS KiJlb-
KOCTi BaroHiB, abo >k CKacyBaHHS TOi/iB.

VY JIOTICTHYHHMX CXeMax MEePMIIICHHS BaHTAXIB 3aII3HHYHUM TpPaHC-
IIOPTOM MOBHHHA OyTH BIOPSAKOBAHICTh YCiX €JIEMEHTIB TPAaHCIIOPTHOTO
JIQHIIOTa Ta MOB’A3aHUX 3 HUMH (piHAHCOBUX Ta iH(POpPMAIiHUX TOTOKIB Ha
YCBOMY MapIIpyTi TPaHCIIOPTYBaHHS Bif Micus BHIOOYTKY CHPOBHHH (3a-
BAaHTaXXCHHs BAaHTAXY) JI0 KiHIICBOTO CITO’KMBa4Ya TOTOBOT IPOYKIIii.
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3ai3HUYHUI TPAHCHOPT y CKJIAIHI YacH JUIs JIep)KaBU IOBHHEH He-
raifHO pearyBaTH Ha yci HemepeadadyBaHi 0OCTaBHHH, IO MOXYTh TpaIH-
THCS HaBITh Yepe3 elnifieMilo uu BiiiHy. BukopucranHs pe3epBHUX Mapuipy-
TiB HOBUHHO Iepe10aynTH MOXKIIMBI JOJATKOBI BUTPATH Ta PE3EPB JOKOMO-
TUBHOTO 1 BarOHHOT'O MapKy, 30ULIbIIEHHS YW 3MEHIIEHHS Yacy IPOCTOIO,
10 TMPHU3BOIUTH IO CYTTEBUX 3MiH y rpadiky pyxy. Alle Iie He TOBHHHO
BiJIITOBXHYTH BJIACHHUKIB BaHTaXiB depe3 30UIbIIEHHS cOOiBapTOCTI mepe-
BE€3€Hb, Y BTPATY KOHKYPEHTHOCIPOMOKHOCTI Yepe3 3HauHi 3aTPUMKH Ba-
HTaXy Ha IUIIXY MIPAMYBaHHS.

s mpuKIiTany, mia 9ac BTPAaTH OOCATIB mepeBe3eHHs ByTim 3 Jo-
HEIPKOTO BYTIIHHOTO OaceifHy BHHHKIIA HEOOXiIHICTh HeralHoro mepedo-
pmaryBaHHs1 Ha JIpBiBChKO-BonnHChKE Byrimwis, 1o y 3Ha4Hii Mipi BIUIH-
HYJIO Ha BUKOPHUCTaHHS JJOKOMOTHUBIB Ha MEpexi 3ali3Hulpb YKpainu. [Ipu
LOMY 3Ha4Ha KUIBKICTh €JIEKTPOBO3IB, 10 BJalocs BUBE3TH 31 Cxoay cTa-
JIM TIpalloBaTH Ha 3axo[i, IIPH YOMy He PiAKO i€ i 31 CBOIMU JJOKOMOTHUB-
HUMH Opuragamu.

OCKIIBKY paHillle Mpu TPaHCIIOPTYBaHHI BaHTaxiB Bij JlonOacy Ta
KpuBbacy BHKOpPHCTOBYBAIHCS EIEKTPOBO3HM MOCTIHHOTO CTPyMy, IMOTIM
3MIHHOTO i 3HOBY IOCTiHHOTO CTPyMy, TO OIWH 3 BapiaHTIB mepedopmary-
BaHHS MapLIPYTiB 103BOJIMB OM BUKOPHCTOBYBATH €JIEKTPOBO3H MOIBIHHO-
TO KMBJIEHHS, III0 Y CBOIO YEPTy 3MEHIIMIO Yac IIPOCTOIO MO{3/iB Ha CTaH-
LisX CTUKYBaHHS LIS 3MiHHU €JIEKTPOBO3IB 1HIIIOTO POy CTPYMY.

[pu eBakyarii macaxupiB 31 CXiZIHUX Ta LIEHTPAJIbHUX OOJIACTEH 10
3aXiTHUX KOPOHIB TAKOX 3HAYHOIO MIpOIO MPUHIILIM HA JOTIOMOTY Cy4acHi
0araToCHCTeMHI EJIEKTPOIIOi3IU. 3aBISIKM BUKOPHUCTAHHIO EJIEKTPOIOI3/iB
MOIBIHHOTO JKUBJICHHS, SIKI MAalOTh €BPOMEHUCHKI rabapuTH BIAETHCS 3iMcC-
HIOBAaTH MepeBe3eHHs macaxupiB y I[losbiry 0e3 A0AaTKOBOI mepecamku

(puc. 1, a).

Puc. 1 cydacHuit eJleKTpUYHUI TPAHCIIOPT:
a — Exextponoizg HRCS2; b — BanTakuuit aBToMo6ias Scania
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Haii0inbi eeKTUBHUM B TIpOLiECi EpeBE3eHb BAaHTAXKIB Ta MacaXu-
piB 3apekoMeHIyBaB cebe eNeKTPUYHUI TpaHCcHopT. 3aaBanocs O, 1Mo Bci
TIepeBE3CHHSI 31MCHIOE IEKTPUYHUN TPAHCTIOPT. 30BCIM Hi.

VY naniii po6OTi TOBOPUMO HE MPO BUKOPUCTAHHS TUIBKH €JICKTPUY-
HOTO TPaHCIIOPTY, SIK IbTEPHATHBH TEIUIOBO3aM Ta au3eib-moiznam. Tyt
MAKPECTIOETHCS BAKIUBICTh 3ATI3HHYHOTO TPAHCIIOPTY Y JIOTICTHYHHUX
cXeMax JIepKaBH 1 MOXKIIMBICTH MIBHIKOI 3MiHM TPAHCIIOPTHHUX MOTOKIB Bij-
MIOBITHO 10 TTIOTpedH Jacy.

OxpeMo XO4YeThCsl CKa3aTH, II0 pecypc i TeXHIYHI MOMIIUBOCTI JIO-
KOMOTHBHOT'O FOCITOJapPCTBa Ha JaHWH Yac MpakTHYHO BHYepraHi. bes oHo-
BJICHHS JIOKOMOTHBHOI 0a3u Ta enekTpu(ikamii BaxXINBHX, a 0COOINBO Mi-
KIEp)KaBHUX HAIpPSIMKIB, 3a/i3HUYHHIA TPAHCIOPT HE MOXKe OyTH KOHKY-
PEHTOM TaKOMY BHJIy TPAHCIIOPTY, K aBTOMOOUIbHUI, OCKITBKH BiH TaAKOXK
MPOXOJUTh €Tall eJIeKTpUdiKalii OKPeMUX AUISHOK JIOTICTHYHOI CXeMH Y
Micrax (puc. 1, b), ane y HaitbmmxkIoMy MaiOyTHEOMY Oyie KOHKYPYBaTH i
Ha MDKHApOJHUX JIiHISX.

[Tpu mpaBuIIbHOMY IUIaHYBaHHI OOCSTIB Ta MapUIPYTIB IepeBe3CHb
CYYacHUH eNeKTPHYHUH TPAHCIOPT Y JIOTICTHYHUX CXeMaX Hallol AepiKaBH
000B’3KOBO MOBHHEH 3aiHATH KIIOYOBY MO3UIIIIO.
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MNEPCHEKTUBHI TEXHOJIOTTI TEXHIYHOI'O
JIATHOCTYBAHHS CTPYMOIIPUMMAUIB ITPU ITIOTOYHUX
PEMOHTAX B YMOBAX JJOKOMOTHBHOI'O JEIIO

3aramok 10.*, Naasonko L.**
* Hayionanvruil ynieepcumem Jlv8igcoka nonimexmika
** Vrpaincoxuii 0eporcagruli yHieepcumem HAyKu i mexHoi02i

BimnosigHo mo ITpaBui TexHIYHOI eKCIUTyaTarii 3ami3HUIb YKpaiHu
[1], THCTpyKIii M0/10 TIOPAAKY BUKOPHUCTAHHS CTPYMOIIPUMMAUIB €IEeKTPO-
PYXOMOTO CKIIaIy B Pi3HHUX yMOBax ekcruryartarii [2], a Takox Bumor Ilpa-
BWJI O€3MEYHOI eKCIUTyaTalil eJeKTPOBO3iB, TEIUIOBO3IB Ta MOTOPBAarOHHOTO
pyxomoro ckiany [3] ctpymonpuiimaui Ha enektpopyxomomy ckiani (EPC)
MOBMHHI OyTH CIPaBHUMH 1 MOCTiIHHO 3a0e3meuyBaTd HAAIMHUN KOB3HHIMA
KOHTaKT MK KOHTAaKTHOIO MEPEXEI0 3aIi3WIb 1 CHJIOBOIO EJNEKTPHYHOIO
CXEMOIO €JIEKTPOBO3IB Ta EJIEKTPOIIOi3/IIB.

CrpymornpuiiMau moBHHEH 30epiraTu nparesJaTHicTb, 3abe3neqyto-
gy He MeHIe 10 THC. NUKIIB MigHOMIB - OIyCKaHb, IO BUKOHYIOTHCS M-
HOMHO-OIyCcKatounM MexaHi3MoM Ta 100 THC. OHKIIB MPH BiAKIIOYEHOMY
i AHOMHO-0ITy CKal0YOMy MEXaHi3Mi.

VY mporeci ekciutyaTtanii cTpyMonpHiiMadi BTpadaroTh CBOI XapakTe-
PHUCTHKH, SKi TOTPiOHO MOCTIHHO PETyIIOBATH IIiJ] 9aC MPOXOHKECHHS eJIeK-
TPOPYXOMHM CKJIaJIoM TexHiuHoro obcimyroByBaHus (TO) Ta motoynux pe-
mouTiB (ITP).

Ha 10KOMOTHBOPEMOHTHHX 3aBOJaX Ta y MPOBIIHMX JIETIO MMOBUHEH
BHUKOPHCTOBYBATHCS CIELIIbHUNA CTEHJI, KIHEeMaTHYHA cXeMa SIKOTO HaBe-
JIeHa Ha pUyHKY 1.

BunpoOyBanHsi cTpyMonpuiiMadiB, IX JiarHOCTYBaHHs 1 3HIMaHHS
CTaTUYHHUX XapaKTEPUCTHK HA JAHOMY CTEHJi TOBUHHO BHKOHYBATHCS BiJl-
noBigHO 10 IlpaBun TexHIYHOrO OOCIYroBYyBaHHS Ta MOTOYHHX PEMOHTIB
€JIEKTPOBO3iB MoCTiitHOrO cTpyMYy [4], a0 ananoriunux [IpaBu s iHIIHX
cepiif eNeKTPOBO3iB a00 EIEKTPOIOi3IiB.

[Ipu BUMIipIOBaHHI 3yCHJIb JUHAMOMETp MiABIIIYIOTH TakK, MO0 yHe-
MOXJIMBHTH BIUTHB HOTO BJIACHOI Bard Ha moka3aHHs. [Ipu BUNpoOyBaHHIX
3aCTOCOBYIOTH TOBIpEHi 3acO0M BUMIpPIOBAaHHS 3 MEXaMHU IMOXUOKH, IO J10-
ITyCKAIOTHCS, [0 3a0€3MeYyI0Th BUMipIOBAaHHS.

Haiimenmie akTuBHEe Ta HaWOiNbIIe TAaCHBHE HATHCKaHHS BH3HAYa-
FOTh 13 CTATUYHOT XapaKTEPUCTHKH CTPYMOIpHiiMaya.
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1 — muraMoMmeTp; 2 — BUMipIOBaNIbHA JliHilTKa
Puc. 1 — KinemaTnyHa cxema Ul 3HATTS CTATHYHOI XapaKTEePUCTUKA
cTpyMoInpuiiMaya.

BennunHa HaTHCKaHHS CTpyMOINpHiiMaya Ha KOHTaKTHUH TIPOBiJ| BU-
3HAYAETHCS €10 MPYKHUH, 110 MiJAHIMAIOTh, 1 CHJIAMH TePTsI B LIAPHIPax CH-
cTeMu pyxoMux pam. Cuiia TepTs 3aBKAM CHOPSMOBaHA y TPOTHICKHUN OiK
HanpsiIMKy pyxy mnoso3a. Tomy mpu pyci mojioza crpyMmonpuiiMaua Bropy
CHUla TepTs CIPsIMOBAaHA BHU3 1 BIJHIMAEThCS 3 CHIIM HATHCKAHHS NPYXKHH,
o mifHIMaoTh. Ll pi3HUI HAa3MBAE€THCS BEIMYMHOIO aKTHBHOTO HATHC-
KaHHs CTpyMONIpHiiMaya.

IIpn pyci nono3a crpyMornpuiiMada BHU3 CHJIa TE€PTS CIPSIMOBaHA
Bropy 1 CKJIaJIa€ThCs 3 CWJIOI0 HATHUCKAHHS MPYKHH, IO MigHIMaroTh. L{s
CyMa Ha3MBA€THCS BETMYMHOIO NMACHBHOTO HATHCKAaHHS CTpyMOIpHIMaya.
CepenHs niHisS MiXK aKTUBHUM 1 TTACHBHUM HATHCKAHHSIM € CTATHYHOIO Xa-
PaKTepUCTHKOIO. Pi3HHUIA MAacMBHOTO Ta aKTHBHOI'O HATHCKaHB JOPIBHIOE
ITOJIBOEHIM BETMUNHI TEPTA B MIAPHIPaX CHCTEMH PYXOMUX paM.

Sk 3’sicyBasiocs mij 4ac HANMCaHHA JaHOI poOOTH, y OUIBMIOCTI JO-
KOMOTHBHHX JIe[I0 Ha JaHWW Yac TaKe AIarHOCTHYHE OOJaTHAHHS AJIS CTy-
MOIIpHUiiMaviB HE BUKOPHCTOBY€ETHCH.
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Hamu mpomoHyeThes A1 MiarHOCTYBaHHSI TEXHIYHOTO CTaHy CTpYy-
MoOIpuiiMaviB eIeKTPOBO3iB B JOKOMOTUBHOMY zeno JIbBiB-3axin 3ampoBa-
JMTH TIEPEHOCHUM TPHUCTPIH, SKUH MIJKIIOYAEThCS A0 KOMIT IOTEpPHOI Me-
pexi zmeno s nepenadi Ta 0OpoOku orpuMaHoi iHpopManii 3 po3aApyKiB-
KOIO MIPOTOKOJTy BUIIPOOYBaHb.

ITporpamue 3abe3nedeHHs] MPUCTPOIO, IO BCTAHOBIIOETHCS HA CTa-
LiOHapHOMY KOMI'IOTEpi, Ha OCHOBI BHUXITHHX IaHUX, OTPUMAHHX 3 HAKO-
muayBada iHpopMamii, OyIaye XapakTepHUCTHKy HATUCKAHHS CTPYMOIIPHIA-
Maya, MPOBOIMUTH 11 aHAJI3 Ta AIarHOCTYBaHHS HECTIPaBHOCTI, popmye O6azy
JaHUX.

ITporoHOBaHa TEXHOJOTIS 3HATTS CTATUYHOI XapaKTEPHCTUKH CTPY-
MoIpuiiMaya NpOBOIUTHCS IUIIXOM 3aIIUCy aKTHBHOT'O Ta NACUBHOTO HATH-
CKaHHs y 1aM’sTi KOMIT 1oTepa.

3’SBISETHCS MOKJIMBICTh BECTH CTATHCTHYHUIN aHall3 CTaHy CTpy-
MoIpuiiMayiB, MPIBHIOIOYH IXHI MOMEpEeIHI XapaKTepPUCTUKH MPU HACTYII-
uux TO-2, TO-3 ta motounux temonrax [1P1, ITP-2.

Ha Hamy aymKy, BUKOpUCTaHHSI NIEPCIIEKTHBHUX TEXHOJIOTIH Ta 3a-
c00iB TEXHIYHOTO MiarHOCTYBAaHHS IPH PEMOHTI CTPYMOIIPHIMAYiB B YMO-
BaX JIOKOMOTHBHOT'O JIETIO 3HAYHO MOKPALIUTH SKICTh TEXHIYHOTO 00CIyro-
BYBAHHS 1 pEMOHTY PyXOMOTO CKJIaJIy, IO MiABHIINTH PiBEHb Horo Oe3med-
HO{ eKCIuTyaTarii.

BucnosiroeMo MozsiKy 3a IOTOMOTY B IIATOTOBII JAHOTO MaTepiary
HAYKOBUM KpiBHUKaM - JOLEHTY Kadenpu "3anisHnunuii Tpancnopt"” Haui-
OHAJILHOTO YHiBepcuTeTy JIbBIBChKA MOJIITEXHIKA, K.T.H., JOIEHTY MUKOII
OnexcannpoBuuy ba0’siky Ta nmouenty kadenpu "TexHiuHa Mexanika'
YKpaiHChKOTO JIep»KaBHOT'O YHIBEPCUTETY HAYKH 1 TEXHOJOTiH, K.T.H., JI0-
uenty Jlapuci Onexcannpisui Hemyxiii.
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36ipHuK HAyKOBHUX Npalb
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