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PASSENGER RAILWAY MANAGEMENT COMPLEX BASED ON
MARKETING AND LOGISTICS

Chernetska-Biletska N., Baranov 1., Miroshnykova M.
Volodymyr Dahl East Ukrainian National University

The most tangible effect use of logistics in any industry is achieved
through optimal organization flow management [1, 2]. As for passenger
complex, it is management of passenger flows (information, financial, ser-
vice, material needs, etc.), taking into account marketing information. In
modern conditions, management structures of passenger complex should
meet needs consumers of transport services in all segments of transportation
market.

The forms and methods logistics of passenger traffic flow manage-
ment systems are significantly influenced by following essential characteris-
tics of passenger and related flows [3]:

* most important stages and areas of formation and movement these
flows;

« nature formation these flows and its structure;

* mode of flow processes.

The whole process of passenger traffic management from beginning
to end of formation is a single logistics chain, which can be supplemented
by related financial, information, service and other flows [3].

Rational organization passenger traffic, taking into account market-
ing data, is an objective necessity. Both income and expenses of passenger
complex depend on this.

In case development of transport market, management production
activities in form transport can not happen spontaneously. For effective
work, including in passenger complex of railways, administrative staff is
required. This apparatus must have certain organizational structure and re-
quired number of employees who perform specific functions. He must man-
age passenger complex on basis of specific laws, instructions, regulations
and rules establishing procedure for providing consumers with transport
services, performing relevant work, training, education and placement of
personnel, improving level of professional activity.

Rational organization passenger traffic is an objective necessity.
Both revenues and expenses of passenger complex depend on this.

According to marketing and logistics management mechanism, in-
creasing competitiveness of passenger rail transport should be main strate-
gic goal of management in passenger complex, and its basis - to provide
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passengers with additional consumer value. Improving service quality
standards should not just be about delivering passengers from station to sta-
tion, but about transporting them from door to door. Achieving this goal re-
quires cooperation with car companies and companies, other modes of
transport. It is necessary look for partners, use all advantages of systemic in-
teraction, which is typical of railways developed countries.

Integration into European system will allow Ukrainian railways to
enter single open market. In this regard, mobility of population will in-
crease, more and more people will travel by rail, in particular in internation-
al traffic, as number of obstacles (delays) at border stations will decrease.
First of all, it is necessary to change concept management and renewal of
passenger car fleet in volumes that meet needs passengers of different cate-
gories at any time year [4,5].

The link logistics system of passenger complex in accordance with
general concepts logistics is an economically or functionally separate object
that is not subject to further decomposition within task and performs its lo-
cal task associated with certain logistics operations or functions [6].

The considered complex is characterized by following features:

* nature of production processes in system;

« differences in nature of elements and subsystems (locomotive and
train crews, staff of stations, railway stations, etc.) [7].

The most important task of marketing and logistics mechanism pas-
senger complex management is determine (develop) effective schemes
(strategies) of railway interaction with passengers (especially potential) in
entire logistics chain - from determining capacity of passenger traffic in
transport hub, choosing rational routes and categories of trains for develop-
ment passenger traffic and from moment passenger applies for information
(on travel conditions, fare, time of departure and arrival) to moment when
passenger leaves final station or will be delivered "to the door". The main
purpose such interaction is to get maximum profit while fully meeting de-
mand and ensuring high quality service.
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ASSESSING THE IMPACTS OF TECHNOLOGICAL
INNOVATIONS ON THE LOGISTICS NETWORK STRUCTURE

Deineko E., Thaller C., Liedtke G.
German Aerospace Center (DLR), Institute of Transport Research,
Rudower Chaussee 7, 12489 Berlin

Pressure on the logistics network is constantly growing due to the
global increase in freight demand, which in turn is directly influenced by
various socio-economic and technical factors. For example, disruptive inno-
vations such as driverless trucks and new loading technologies can signifi-
cantly increase transport and logistic performance. This also requires the ad-
justment of constraints such as delivery windows, vehicle utilization and the
vehicle routes. Such a modification at the micro level within the transport
system has a major impact on the entire network at the macro level and
must also be considered by transport system modeling. Therefore, locations
must be iteratively calibrated with respect to route planning in order to min-
imize total system costs. In general, the network optimization problem can
be divided into two subproblems - Facility Location Problem (FLP) and
Vehicle Routing Problem (VRP). To solve these two problems separately
leads to the suboptimal result and may lead to the large overestimation of
the total cost (1), (2) (4), (5), (7)).

In the framework of this study we address the integrated optimiza-
tion problem for both FLP and VRP using the clustering heuristics and the
analytical cost approximation for routing. In order to find the optimal num-
ber of clusters and the optimal group combinations, we calculate the routing
cost applying the continuum approximation technique described in (8). By
doing so we aim to estimate instantly the transport costs with an O(1) as-
ymptotic.
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Finally, for the purpose of evaluation, we then implement a large-
scale location routing problem by means of the route optimization model
Jsprit (6), which is a part of the microscopic traffic simulation MATSim (3).
In the course of this conference we will address this approach and demon-
strate its functionality in the context of a case study food retail in Germany.
Selected results of the autonomous scenario (utilization of autonomous ve-
hicles in food retail) will then be compared with the baseline scenario (sta-

tus quo).
Nr. of trips h

Transportation time -

-20 -10 o] 10 20 30 40
In percent

Transportrelated key values

Fig.1. Relative difference between status-qou scenario and future scenariowith au-
tonomous vehicles

Results. Our simulation results show that in the network with auton-
omous vehicles without drivers, the number of logistics facilities can be re-
duced up to 40% compared to the status-qou scenario. In this new adapted
network, the average distance increases to 28% and the utilization of light
vehicles increases to a 41%. This may lead to a 14% increase in CO2 emis-
sions according to our simulation results. Another interesting finding ob-
tained from this simulation study is that the logistics operating costs de-
creased by 17% due to use of innovative trucks. In contrast, the use of large
vehicles (trucks with a gross vehicle weight of 40 tons) were reduced,
which was expected as well (Fig. 1).

Conclusion. Strategic decisions on the geographic location of distri-
bution centers and minimization of route costs will be an important compet-
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itive factor for logistic and transportation companies, especially in the fu-
ture. Applying the clustering heuristics in combination with routing costs
estimation yields an effective meta-heuristics for the location-routing opti-
mization of the whole system. Furthermore, using the microscopic traffic
simulation "MATSim", we were able to evaluate in detail the impacts of an
adapted logistics network at the disaggregated, infrastructural network level.
In fact, this research indicates that the adoption of innovative technologies
such as autonomous vehicles can significantly increase utilization, total
mileage, and number of trips while reducing costs and the number of oper-
ating facilities in the whole transportation system.
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EFFICIENCY AND SAFETY OF RAIL VEHICLES FOR
INTERMODAL TRANSPORT

Domin Yu., Domin R., Cherniak G., Serhiienko O.
Volodymyr Dahl East Ukrainian National University

According to the Association Agreement between Ukraine and the
European Union, cooperation in the field of transport provides for the pro-
motion of "...efficient and safe transport, as well as intermodality and in-
teroperability of transport systems" [1, Chapter 7, Art. 367]. Analysis of
trends in the development of advanced technologies for cargo transportation
shows that in world practice, preference is increasingly given to combined
transportation [2]. The essence of the technology of combined transporta-
tion is to integrate specialized vehicles of road and rail transport into a sin-
gle transport system.

Ukraine has a unique experience of piggyback transport using RoLa
technology [3]. Recently, the transportation of semi-trailers separately from
tractors is becoming more and more developed. According to economic es-
timates, this system has clear advantages over RoLa transportation. The un-
accompanied piggyback system uses specialized wagons of various types,
including so-called pocket wagons. These cars have the ability to transport
both semi-trailers and containers.

An important issue in the organization of piggyback transport is the
choice of localization of terminals in a particular region. The data for the

corresponding analysis are: a set of variants of railway lines %

(i =1,2,...,n ), which connect the terminal of sending 7, and the terminal of

receiving 7,; a set of highways s, from the point of departure to the 7, ter-

minal and d_ from the 7, terminal to the destination.

Transportation route for each of the subsystems is characterized by
the so-called total cost indicator, which is determined by the expression

f) f) (f)
o ksz (U A el

k(a) t(ﬂ) e(a)
= , 1
Pz o+7+A4 M)

where & - the weighting factor; 7 - time weight factor; A - weighting
factor of impact on the environment; k'’ - means of transportation by the
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)

tY) - time of transportation by the subsystem [ e-

subsystem f ;
indicator of the impact of the subsystem f on the environment; £’ - funds

for direct transportation by road; ¢'“’ - time of transportation by motor
transport; e’ - losses caused by environmental degradation under the

influence of motor vehicles.
The indicator p;, reflects the ratio of total costs when using a certain

subsystem of combined transport to the cost of direct transport by road.
Obviously, the smaller the value of this indicator, the more profitable this
route, but provided that the number of semi-trailers on all routes under
consideration is the same.

Discussing the prospects for the development of combined transport,
it is important to note that new transportation technologies should be able to
attract additional volumes of export-import and transit traffic, as well as part
of the goods from road transport in domestic and international traffic. These
technologies must meet international standards, the main criteria of which
are: the speed of the route - at least 1000 km per day, the accuracy of the
schedule and safety of cargo. Increasing the speed and frequency of
combined transport, along with the provision of comprehensive high-quality
sets of services at attractive prices, reduces the benefits of direct road
transport by many international transport corridors.

The organization of high-speed freight trains is a necessary condition
for the accelerated development of the transport complex of Ukraine and the
integration of domestic railways into the European transport system. The
success of projects related to a significant increase in the speed of railway
rolling stock directly depends on the development and implementation of
scientific and technical measures to ensure the guaranteed safety of rail
vehicles.

One of the priority tasks to accompany the implementation of these
measures is to create a methodological basis for the practical assessment of
the safety of technical operation of rolling stock. On this basis, appropriate
technical requirements should be developed and research should be carried
out on the rational choice of structural schemes and parameters of the crew
parts of high-speed rolling stock, including those intended for the
transportation of goods under combined schemes. The new generation of
rolling stock must meet international standards in terms of traffic safety and
impact on track infrastructure.

Speed characteristics of rolling stock mainly depend on the dynamic
properties of the running gear, ie trucks. Currently, 1520 mm freight cars
are equipped with three-element carts, mostly models 18-100. Numerous
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studies have shown that the allowable speed of freight cars on carts of this
model according to the dynamic criteria of traffic safety is 80 km/h. It is
proved that in the case of the use of trucks of the type used on the railways
of the EU, the safety of cars for intermodal transport is provided at speeds
up to 160 km/h.
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INTRODUCTION OF SCR TECHNOLOGY IN GREEN LOGISTICS

Kliuiev S.
Volodymyr Dahl East Ukrainian National University

Euro environmental standards for road transport have been in place
in the European Union for several decades.

Euro environmental standards for road transport are restrictions that
regulate the content of harmful substances (carbon monoxide CO, nitrogen
oxides NOx and hydrocarbons CH and HC) in the exhaust gases of vehicles
running on petrol or diesel engines.

The first Euro-0 standard was adopted in 1988. Euro-1, adopted in
1993, regulated emissions more carefully. And, adopted in the late 1990s -
early 2000s, Euro-2 and Euro-3 standards were aimed at reducing emissions

15

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



by 5-6 times. The current Euro-4, Euro-5 and Euro-6 standards in Ukraine
and the European Union provide for the following limits on carbon monox-
ide and nitrogen emissions:

- 1 g/lkm CO and from 0.05 g/km to 0.08 g/km NOx for petrol en-
gines;

- 0.5 g/lkm CO and from 0.09 g/km to 0.25 g/km NOx for diesel en-
gines.

The introduction of Euro standards means that it is impossible at the
legislative level to use vehicles that do not meet the requirements of a par-
ticular environmental standard.

To meet current environmental standards, chemical engineers have
invented a technology for neutralizing nitrogen oxides, called SCR (Selec-
tive Catalytic Reduction) - selective catalytic reduction. Most automakers
use this technology on their cars. SCR allows not only to take care of the
environment, thereby complying with international standards, but also pro-
vides more favorable operating conditions for vehicles.

The principle of operation of this system is quite simple. It consists
in the conversion of exhaust gases using a catalyst (AdBlue liquid) and a
catalytic converter.

AdBlue is an aqueous solution of urea that is sprayed into the ex-
haust system of diesel cars. This solution helps reduce the amount of nitric
oxide in the car's exhaust. In some countries, the better known name is AUS
32, where 32 means the percentage of urea in aqueous solution.

Once in the exhaust system, AdBlue triggers a chemical reaction
with the exhaust gases heated to a high temperature (above 180 degrees).
Namely, between ammonia and nitric oxide, which appears in the muffler,
by converting at high temperatures the nitrogen contained in the air. The
output is N, nitrogen and H,O water, which are completely safe for the en-
vironment and humans.

Using AdBlue reagent helps reduce fuel consumption by approxi-
mately 3-5%. The cost of the reagent itself is 4-5% of the volume of fuel
used. On trucks, the volume of the tank for AdBlue is 20-30 liters, which is
enough for a full refueling of diesel fuel. On passenger diesel cars, the tank
volume for AdBlue is enough to run from MOT to the next MOT. When the
AdBlue tank is emptied, the engine control unit will go into emergency
mode. Then the electronic system will reduce engine power by 30-40%, the
engine speed will also be limited. Engine fuel consumption will increase.
The car will be able to travel several tens of kilometers, after which the re-
start of the engine will be blocked by the electronic system. Thus, manufac-
turers comply with environmental requirements.
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Fig.1. The principle of SCR technology

The SCR system involves the use of catalysts, which usually consist
of compounds of catalytically active metals on ceramic carriers. The ability
of the system to process nitrogen oxides into nitrogen and water depends on
the size of the crystal carrier and the activity of the catalysts. Therefore, in
order for the SCR system to remain effective for a long time, it is necessary
that the AdBlue substance be of high quality, so its quality is carefully mon-
itored by specialists at the stage of production. Excess of certain compo-
nents in the substance can block the pores of the catalytic system, which
will lead to the failure of the whole system. This can damage the car's en-
gine due to high exhaust pressure.

AdBlue solution is quite easy to spoil by improper storage condi-
tions, because the optimum temperature for it is from 0 to 10° C. At this
temperature, the liquid can be stored for no more than 3 years, at tempera-
tures above 25° C, the shelf life is reduced by half. To prevent AdBlue from
freezing in the tank in winter, the tank itself has a thermal wrapper and a
stand-alone heater, which also has a liquid supply system. Therefore, even
with a two-day parking at room temperature -40° C AdBlue does not freeze.

Today, there is no alternative to the SCR system for storing envi-
ronmentally friendly diesel engine exhaust, so AdBlue fluid and the selec-
tive catalytic reduction system itself will be relevant for many years to
come.
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REDUCING THE NEGATIVE IMPACT OF TRANSPORT
BY REDUCING CARBON EMISSIONS

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

For many years, mankind has not thought about the damage it does
to the environment. So now we can clearly see the consequences of our
lives. Dry climates, large-scale forest fires, and abnormal summer heat are
all consequences of global warming caused by high emissions of CO, and
other harmful gases.

According to the international non-profit research organization
Global Footprint Network, which offers ideas for improving the environ-
mental sustainability of goods and services, we "fall into environmental
debt." And if we continue to consume the Earth's resources with today's in-
tensity, we will soon need almost 2 times more resources to survive than our
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planet can provide. The only solution to this problem is to reduce the carbon
footprint of our civilization.

Fortunately, humanity has already begun to struggle with this prob-
lem. There are many ways to control the amount of harmful emissions in
production and technologies to reduce them. The most well-known methods
of combating emissions are (Fig, 1):

implementation of international ISO standards on the amount of
greenhouse gas emissions;

introduction of green supply chain technology;

introduction of technology for cleaning the exhaust gases of diesel
carsAdBlue.

Green Logistics and Green Supply Chain.

Due to new areas of business related to environmental concerns, as
well as the relationship between business costs and emissions, a new term
"green supply chain" or the equivalent term "green logistics" has emerged.
Green logistics provides supply chains that integrate environmental aspects
into material flow management activities at all stages of the product life cy-
cle.

Green supply chains provide significant benefits to businesses. First
of all, provide the opportunity:

gain access to new markets through compliance with ISO stand-
ards;

improve production and delivery quality;

improve relationships with customers and suppliers;

get support for innovation and company development;

reduce production costs, which will increase profits;

get the interest of customers from other countries.

LR
ISO
g

ISO 14067
LOGISTICS AdBlue

Fig.1. The most well-known methods of combating emissions are harmful
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SCR (Selective Catalytic Reduction) technology is selective catalytic
reduction.

Technology used by almost all major manufacturers of automotive
and agricultural machinery. The principle of its operation is to clean the ex-
haust gases of the diesel engine by injecting a special liquid directly into the
muffler of the car. But more on SCR technology later.

There are several other methods of reducing emissions in the
transport sector:

Green information technology (Green IT).

The term arose due to the problems of rapidly growing levels of elec-
tricity consumption in the IT sector as a result of the Internet and data serv-
ers.

The effectiveness of the use of information technology to control the
environment is confirmed by research.

According to the non-profit organization The Climate Group, fuel
and electricity consumption in Europe could be reduced by 225 tons of car-
bon dioxide in a few years due to increased transport and warehousing effi-
ciency through the introduction of modern logistics logistics. In addition,
the use of modern information technology will save in 2-3 years almost 8
billion tons of carbon dioxide, which is about 15% of total emissions. From
an economic point of view, it will save about $ 950 billion worldwide.

In addition, more and more leading companies are already giving
preference to those logistics companies that operate in a new "green" direc-
tion. Therefore, the transition to the use of modern information technology
aimed at reducing emissions will allow organizations to gain significant
competitiveness. What can not be said about companies that continue to op-
erate under existing standards, because the toxicity standards will only in-
crease. In the near future, logistics companies will have to provide data on
carbon emissions. Large supermarket chains are already demanding similar
information from their suppliers. Moreover, many manufacturers, which
control the level of emissions of harmful substances in their production, put
appropriate labels on their products.

Improving the technical characteristics of road transport.

It is possible to reduce fuel consumption and, consequently, harmful
emissions by improving the technical characteristics of vehicles by design-
ers.

The new generation of cars is about a third more economical and en-
vironmentally friendly than their predecessors.

As an alternative to gasoline, some car manufacturers use bio-
methane-powered engines that emit about 30 times less carbon dioxide than
gasoline.
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STUDY OF THE GREENHOUSE GASES IMPACT IN THE
IMPLEMENTATION OF GREEN LOGISTICS

Kliuiev S., Yurov B., Podhorna L.
Volodymyr Dahl East Ukrainian National University

In today's world, it is necessary to rethink approaches to traditional
logistics functions, because many years of human activity has greatly dete-
riorated the state of our planet. For many years, no one has paid attention to
how our daily lives are detrimental to air quality as a result of global warm-
ing. Therefore, our task is to take appropriate measures to reduce harmful
emissions into the atmosphere. One of such measures is the introduction of
the so-called "Green Logistics", the functions and tasks of which are to min-
imize the negative impact on the environment through the use of modern
equipment in all parts of the supply chain.
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Despite the fact that more than half of the emitted carbon dioxide is
removed from the atmosphere in no more than a hundred years, almost a
fifth of the emitted CO, remains in the atmosphere for many millennia. Over
time, the concentration of carbon dioxide in the atmosphere will continue to
rise, even if emissions CO, will be significantly reduced compared to today,
because the process of removing carbon dioxide from the air is very slow.
Another harmful methane gas (CHy) is removed from the air by chemical
processes, nitric oxide (N,O) is destroyed in the upper atmosphere by solar
radiation. But all these processes take place on different time scales - from
several years to millennia.

Anticipating the consequences of the deteriorating atmosphere, the
EU Green Deal was developed before the pandemic, which stipulated that
the European Union should reduce CO, emissions by at least 55% by 2030
compared to 1990. The European Union intends to achieve full carbon neu-
trality by 2050. Other countries in the world have similar plans, with almost
20 countries accounting for 70% of the world's economy and 60% of carbon
emissions.

Therefore, the only solution is to develop and implement technolo-
gies that will help clean up greenhouse gas emissions.

Studies conducted by European experts show that transport annually
emits almost a third of the total carbon dioxide emissions in the European
Union (Fig. 1).

Of these, road transport accounts for 72% of carbon dioxide emis-
sions, maritime transport - 13.6%, air - 13.4%.

Total emissions CO2 C02 emissions by mode of transport

13,90%
30%

13,60%

70%

Transport Automehbile Maring Air

Fig.1. Carbon dioxide emissions from transport
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Thus, the most harmful type of transport in terms of carbon dioxide
emissions is automobile. In the near future, emissions from road transport
will only increase if appropriate measures are not taken.

First of all, carbon dioxide is not harmful to humans, because by
soaking it, plants emit oxygen, which we breathe. Plant growth is impossi-
ble without it. There is a theory that the more carbon dioxide in the air, the
better the growth of plants. But the development of woody vegetation is not
observed, and vice versa. We are witnessing large-scale forest fires that are
destroying the "lungs" of our planet almost all over the world.

When CO, in the air becomes abundant, it begins to act as thermal
insulation for the planet. Solar radiation passes through the atmosphere
without hindrance, and in the opposite direction it is hindered by green-
house gas. The more CO, in the atmosphere, the less heat can be released
into space. As a result, the surface of the planet begins to heat up, which
leads to an increase in climate temperature, which in turn leads to negative
consequences that disrupt the comfortable life of man on this planet.

Degrades the Greenland Ice Sheet. Large amounts of Arctic thawed
fresh water could change the direction of the Gulf Stream, which now heats
northern Europe. Changing the direction of movement can lead to the ap-
pearance of glaciers (Fig. 2).

If the level of the world's oceans changes significantly, the problems
will not be in individual people, but in entire states. After all, climate
change is, first of all, a problem for humanity, which is accustomed to living
in comfort, and not for nature, which will continue to develop and evolve.

Consequences of global warming
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Fig.2. Consequences of global warming
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Fortunately, the problem of CO, emissions is being tackled. The
need to reduce carbon emissions is being discussed, but not all countries are
ready to move in this direction.

References

1. Kliuiev S. Problemy rozvytku i formuvannia suchasnoi lohistychnoi infra-
struktury / S. Kliuiev, D. Marchenko, O. Vodolazskyi, P. Zamota // Materialy
naukovo-praktychnoi konferentsii studentiv ta molodykh vchenykh “Lohistych-
ne upravlinnia ta bezpeka rukhu na transporti” 5-7 zhovtnia 2017 roku m.
Lyman (Donetska obl.) — Ministerstvo osvity ta nauky Ukrainy, Skhidnoukrain-
skyi natsionalnyi universytet imeni Volodymyra Dalia. — Sievierodonetsk. —
2017.-S.70-73.

2. . Kliuiev S.O. Trendy vprovadzhennia zelenoi lohistyky na pidpryiemstvakh /
S.0. Kliuiev, B.V. Yurov // Lohistychne upravlinnia ta bezpeka rukhu na trans-
porti: zbirnyk naukovykh prats naukovo-praktychnoi konferentsii zdobuvachiv
vyshchoi osvity ta molodykh vchenykh, 4 lystopada 2021 r., m. Sievierodonetsk
(Luhanska obl.) — Ministerstvo osvity ta nauky Ukrainy, SNU im. V. Dalia. —
Sievierodonetsk. —2021. —S. 115-117. (in Ukr.).

3. Mesjasz-Lech A. Efektywnos$¢ ekonomiczna i sprawnos¢ ekologiczna logistyki
zwrotnej. Czestochowa, Published by Technical University of Czestochowa,
2011, pp. 43-46.

4. Sbihi A. & Eglese R.W. Combinatorial optimization and Green Logistics. An-
nals of Operations Research, 2009, vol. 175(1), pp. 159-175. DOL
10.1007/s10479-009-0651-z.

5. McKinnon A., Browne M. & Whiteing A. Green Logistics: Improving the envi-
ronmental sustainability of logistics. 3nd ed. London, Published by Kogan Page,
2010.

PROBLEMS OF DEVELOPMENT AND FORMATION OF
MODERN LOGISTICS INFRASTRUCTURE OF UKRAINE

Kompaniiets Ye.
National Transport University

The level of development of logistics infrastructure of the country
plays an important role in achieving high economic performance as inside
the country, and forms the foreign trade potential of the state in the interna-
tional market. Progressive countries in the world when deciding on coopera-
tion with Ukrainian exporters or importers explore the main factors of influ-
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ence on the efficiency of foreign trade operations. The most important fac-
tors include: the availability of communication channels for the delivery of
goods by various modes of transport, simplicity and transparency of cus-
toms formalities, the availability of control systems for the delivery of
goods, transport safety, the quality of road surfaces, the level of service in
the provision of customs and logistics services at the infrastructure. Focus-
ing on these issues will contribute to the integration of the national market
into the world trade system and ensure revenue to the state budget from
payment of taxes and customs duties.

Highly developed and modern highways, ports, railroads and air-
ports, provided with the latest rolling stock, enable the subjects of foreign
economic activity to guarantee fast and high-quality delivery of goods and
related services to consumers. A significant disadvantage of the Ukrainian
state authorities and business entities is the insufficient level of financial re-
sources that can provide maintenance, repair and timely renewal of tangible
and intangible assets, which accordingly affects the quality of work per-
formed and services rendered.

Development of trade relations of Ukrainian producers with foreign
partners is accompanied by compliance of quality characteristics of goods
with international standards, the ability to deliver goods to the consignee in
the shortest possible time, the lowest cost and in the right quantity. This re-
sult can be achieved by organizing cooperation between all participants of
foreign trade agreement with distribution of duties between the buyer and
seller of goods.

Today's realities of commodity production indicate a rather high lev-
el of competition among manufacturers, choosing different strategies and
concepts of activity in their activities. Some narrow down the assortment to
the production of one or two commodity items, others, on the contrary, ex-
pand the assortment in order to meet more customer needs, thereby compli-
cating production processes and directly expanding production capacity and
labor resources. Another option for cooperation can be international cooper-
ation, involving the pooling of resources to produce a joint product. Thus,
there is a need to attract the subjects of the market of transport services of
the countries participating in the cooperative association to provide the nec-
essary list of logistics services. To work effectively under this scheme of
production requires the improvement of local transport systems, as well as
the formation of an international market of transport services, which can al-
so include criteria for the speed of goods, security, and the process of im-
plementing "door-to-door" and "just in time" delivery technologies.

At this stage the European integration is one of the main tasks of
Ukrainian state policy. However, the level of infrastructure, equipment and
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compliance with European standards still do not allow Ukraine to fully in-
tegrate into the logistics infrastructure of the European Union.

One of the strategic ways of modern logistics infrastructure in
Ukraine is to introduce the concept of integrated logistics, the creation of
clusters and transport and logistics centers of a high level. Based on the fa-
vorable geographical location of Ukraine, we can say that the integration
and development of all types of transport and logistics centers on our terri-
tory can give impetus to the economic aspect through their use both by
countries belonging to the Customs Union, and the EU states. That is why
the analysis of the experience of highly developed foreign countries to form
an effective logistics infrastructure and integrate it on the territory of our
country is a relevant area of research.

In the modern world the creation of logistics centers and networks is
based on the organization of free economic zones, which contributes to their
rapid development. The world practice uses two main variants of creating
economic zones: "from above": with the support of the central government
and within the framework of the state program, and "from below": in the
order of market self-organization. To date, it can be traced that a more ac-
tive development is observed in the second option, including the condition
of combined private-public financing.

As a direction for the development of integration processes in
Ukraine, the Concept of the National Program for the Development of
Small and Medium Entrepreneurship for 2014-2024 notes the integration of
transport with industry, as well as with science through the creation of clus-
ters. Among the four types of clusters specified in the draft Concept, the
creation of transport and logistics clusters is defined as a priority [1].

The barriers to the rapid development of transport and logistics infra-
structure in Ukraine are:

1) technological inconsistency of the outdated domestic system com-
pared to the logistics systems of developed countries;

2) insufficient level of development of transport infrastructure in
general;

3) imperfect legislative framework in the field of logistics and land
relations, which significantly prevents the rapid clearance of land for con-
struction of transport and logistics infrastructure;

4) high administrative and bureaucratic barriers when agreeing on
the location of warehouse facilities and development of transport and logis-
tics

5) Insufficient private investment

In a specialized international ranking of trade logistics on the gener-
alized index LPI 2018, where 160 countries were represented, Ukraine took
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66th place. The country's score was 2.83 points out of a possible 5, and in
the international positioning on the transport infrastructure subindex re-
ceived only 2.22 points [2].

The problem of a low overall index is not that the level of logistics
infrastructure is deteriorating, but that in general the provision of logistics
activities in Ukraine is developing more slowly than in other countries,
which significantly reduces the integral assessment and place in the world
rankings.

Table 1
Ukraine by subindexes LPI in 2012-2018

Years | Overall Subindex LPI
index Cus- Infra- | Interna- | Quali- Ship- | Timely
toms | struc- tional ty and ment deliv-

ture trans- compe | track- eries
porta- pe- ing
tion tence

2012 2,85 241 | 2,69 2,72 2,85 3,15 331
(66)
2014 2,98 2,69 | 2,65 2,95 2,84 3,20 3,51
(61)
2016 2,74 230 | 2,49 2,59 2,55 2,96 3,51
(80)
2018 2,83 249 | 222 2,83 2,84 311 3,42
(66)

The impact of transport and logistics infrastructure on long-term
growth is carried out in five main directions: as an incentive to the growth
of aggregate demand, as an incentive to the accumulation of production fac-
tors, as a direct factor, as an element of other factors of production and as an
instrument of industrial policy.

In view of foreign experience, we can say that the creation of logis-
tics facilities in Ukraine requires: focusing on the interaction of nodal points
of processing of cargo flows, coordination of transport infrastructure devel-
opment projects at all its levels, management of the development of logis-
tics infrastructure facilities in public-private partnerships, coordination of
the development strategy of transport and logistics infrastructure sector as a
whole with the business community and public organizations [3].
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QUALITY OF LOGISTICS SERVICE
OF MOTOR TRANSPORT ENTERPRISE

Kyrychenko L.!, Mykhailiuk M.>
lVolodymyr Dahl East Ukrainian National University,
2Private Medical University "Kyiv Medical University"

The quality of logistics service is an important issue for organiza-
tions that provide transport services to the public. This problem covers en-
terprises that provide transportation and provide transport services to the
population both within the city and on suburban, long-distance, internation-
al routes.

Management and quality control at all stages of logistics service is
an important condition for any transport company.

The logistics service system is one of the main elements that pro-
vides a competitive advantage of enterprises, which can be achieved by
maintaining high quality customer service while reducing the cost of its
provision. Recently, much attention has been paid to the problems of ser-
vice quality. Solving problems of quality of services, enterprises not only
create quality management systems, but also often follow the path of certifi-
cation of quality management systems, as a certified quality management
system of the enterprise, which satisfies consumer requirements, contributes
not only to competitiveness but also to commercial success. .

The problem of logistics service is considered from the standpoint of
the life cycle of service and with elements of the quality management sys-
tem in the process of providing services.

The level of quality of logistics service is influenced by various fac-
tors, some to a greater extent, others to a lesser extent, ie
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Q=f(a1,a2,...an),

where QO - level of service quality;

a,,a,,...a, - factors that affect the level of service quality.

All factors are reduced to costs in the form of total costs or service
costs.

It is known that the quality of products and services is a very com-
plex category. There are many different definitions of quality from Aristotle
to the formulation of the international standard ISO 9000: 2001. The Euro-
pean Organization for Quality Control defines the following: a product or
service is considered good quality if at the lowest cost through its life cycle,
it promotes health and happiness people [3].

Quality is influenced by the saturation of the market with this prod-
uct or service, the level of quality of products or services, the quality of
supply of various components, materials and more.

The level of quality of customer service is determined by the effi-
ciency of logistics, which consists of the following components and is pre-
sented in table 1.

Table 1
Relations of the service organization
Stakeholders of the ser- .
. o Requests (requirements)
vice organization
1 2
Consumers Quality of services, reliability, price, quality of service
Contractors Possibility of permanent commercial activity
Employees Job satisfaction, social guarantees, wages, career.
Owners Financial indicators, profit, development
. Contribution to GDP, responsible management of the
Society .
enterprise

To improve logistics services, it is necessary to consider the life cy-
cle of passenger transport by road, which includes the following stages: [1].

1 - Market research - stage of marketing research. The carrier studies
the needs of the market, passenger traffic, selects the type of rolling stock,
develops a development strategy.

2 - The route of movement is designed and developed - the schedule
of movement on a route is developed.

3 - Preparation of rolling stock for use - as needed, rolling stock is
purchased, equipment is carried out in accordance with applicable law. In
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the future, the licensing authority conducts inspections of the enterprise for
compliance with licensing requirements.

4 - Material and technical supply - providing the company with the
necessary quantities of fuel and lubricants, tires, spare parts for vehicle re-
pairs.

5 - Approval of the route of movement from the customer - obtaining
permits for passenger transport. The customer of transportations, represent-
ed by the state, checks the work of the enterprise directly in the process of
providing transport services.

6 - Instruction (training) of personnel - conducting pre-trip briefings
with drivers, continuous training of all employees of the transport company.

7 - Pre-trip control - immediately before the process of transportation
(departure to the line) the driver undergoes a medical examination, and the
vehicle is checked by a mechanic, which is recorded in the waybill.

8 - Execution of the transportation process - provision of transport
services to the population.

9 - Control of scheduled and unscheduled inspections of rolling
stock, if necessary, repair or replacement of units, unscheduled inspections
on the route, etc.

10 - Analysis of activities - in accordance with international stand-
ards ISO series 9000: 2000, the organization must collect and analyze in-
formation about customer satisfaction; on compliance of products (services)
with the established requirements; on the characteristics and trends of devia-
tions of processes and products; about suppliers.

There should be constant monitoring of all stages of the life cycle. At
the same time it is necessary to pay attention to the defects allowed at ser-
vice.

The classification of service defects is presented in table 2.

The proposed classification of indicators of the quality of logistics
services for passenger transport will highlight the most significant factors
affecting the quality of service, as well as outline strategic ways of further
management measures.

An important part of assessing the logistics activities of the enter-
prise is controlling, which is an orderly and continuous process of logistics
data processing, providing information to management and contributing to
the optimal achievement of the logistics system of the enterprise and coor-
dination and optimization of material and related flows with other process-
es. at the enterprise [2].
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Table 2

Classification of defects of logistic service of passenger motor transportations

Classification features

Characteristic

1

2

Insignificant
(omissions in the fulfillment
of certain requirements)

- incorrect luggage placement;
- Carriage of luggage in the cabin of the vehicle

Significant

(serious shortcomings of the
service system, which nega-
tively affect the quality of the
organization)

- incorrect filling of documentation;

- delay;

- transportation of passengers without tickets;

- the vehicle leaves the line due to a technical mal-
function;

- stop at a place not specified in the route, etc.

Critical

(significant inconsistencies
related to the basic principles
of the system of management
responsibility, service securi-

ty)

- release on the line of drivers who have not passed
the medical examination,;

- release on the line of vehicles that have not
passed the inspection of the mechanic;

- violation of traffic rules by drivers;

- transportation on suburban and long-distance
routes of passengers not provided with seats
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ON TRACK TO BECOMING A RAILWAY ENGINEER

IN GERMANY
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"Wolodymyr Dahl East Ukrainian National University,
2Private Medical University "Kyiv Medical University"

Germany has a very attractive location in Europe for people from all
over the world. It has a railway network, and it is growing every year. In
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Germany the network of high-speed railways is small. The first ICE (Inter-
city-Express) train flew over Germany between Hamburg and Munich
more than 30 years ago. The maximum speed of high-speed trains is 300
kilometers per hour. The high-speed railway network was integrated into
Germany's previous railway network. After the introduction of high-speed
trains, there is a problem with the use of the same rails, both for high-speed
trains and for conventional ones.

After the introduction of high-speed trains, many passengers began
to prefer high-speed passenger trains instead of driving cars and using air-
planes.

There are still large gaps in Germany's high-speed network, under-
scoring the need for a transport policy that will make rail transport a priori-
ty. The federal government is taking steps to modernize Germany's railway
network and facilities, as it has only about 1,000 kilometers of high-speed
rail. The situation will continue to have a detrimental effect on certain areas
of society, such as commuting or transporting goods across the country [1].

Changes in the railway industry and changes in the railways were the
result of growing popularity of the specialty - an engineer in the field of
railway transport. There are many universities in Germany that train railway
engineers. The largest of them, which train future engineers in the field of
railway transport are the Rhine-Westphalia Technical University of Aachen,
Dresden Technical University and others.

The Rheinisch-Westfdlische Technische Hochschule Aachen
(RWTH) is one of the largest universities in Germany, with more than
45,000 students, most of whom are students of technical faculties and insti-
tutes [2].

The Master's program in Railway Systems Engineering focuses on
the further development of railway engineering. Future engineers work with
railway vehicles, railway transport systems and the development of railway
transport infrastructure. This master's program covers every aspect of the
complete Railway system, infrastructure and vehicles, including electric
drive, as well as power supply. The Master's program “Transport Engineer-
ing and Mobility” can be studied entirely in English.

The university has also a research center that organizes master's pro-
grams, and cooperates between three institutes from three different facul-
ties.

One of them is the Institute of Transport Sciences and the Depart-
ment of Railway Engineering and Transport Economics, which is part of the
Faculty of Civil Engineering, whose program focuses on the construction of
railways (construction of tracks, tracks, stations) and railway operation. The
program includes the sizing of infrastructure, production systems, alarm and
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security systems, and the operation of transportation systems. Future engi-
neers gain extensive knowledge of the planning, operation and maintenance
of the railway network.

The second is the Department and the Institute of Rail Vehicles and
Transport Systems, which is responsible for research in the field of railway
rolling stock. The institute researches and develops methods, processes and
products that improve the attractiveness and competitiveness of the railway
system, including interaction with other modes of transport.

The Department and the Institute for Power Electronics and Electri-
cal Drives is one of the largest university research institutions in the field of
electrical engineering in Europe, with more than 100 researchers. The insti-
tute pays special attention to modeling, control and reliability of electrical
systems.

Dresden Technical University ranks first among German technical
universities in terms of the number of students. It has more than 4,000 em-
ployees. At the Dresden Technical University, the Faculty of Transport and
Traffic Sciences was named after Friedrich Liszt, paying tribute to the work
of a special man who attracted attention in his scientific and social activities
at the beginning of the XIX century with his liberal-constitutional ideas.
Friedrich Liszt's ideas found practical expression in his attempts to build the
first German intercity railway between Leipzig and Dresden in 1839, and in
his plans to develop the Austro-Hungarian railway network. The faculty en-
courages everyone to think and act far beyond their existing boundaries.

Studying the practical experience of professional training of railway
engineers in Ukrainian higher education institutions in comparison with
Germany reveals contradictions that hinder the solution of these problems,
in particular: the challenges of globalization, rapid technological develop-
ment, and the current level of professional training of railway engineers, in-
sufficient readiness to perform professional functions in society; modern
world trends in the development of higher engineering education and the
need to improve the legislative, content, organizational and scientific and
methodological support of professional training of engineers in accordance
with world educational standards; the need for a thorough scientific analysis
of rational ideas of foreign experience in the training of railway engineers,
and the actual lack of its systematic study and generalization in the national
pedagogical theory and practice.
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PLANNING OF ACTIVITY OF THE TRANSPORT ENTERPRISE
ON THE BASIS OF MARKETING RESEARCH

Kyrychenko L', Petreiko L', Nesterenko G.”
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*Ukrainian State University of Science and Technologies

In the transportation of goods by rail, much attention is paid to mar-
keting, which is defined as a comprehensive system of organization of the
transportation process and the implementation of transport focused on meet-
ing demand for transport services and increasing profitability in optimizing
freight flows and transport component in gross national product.

Initial information for freight planning used to be directives on the
distribution of volumes between modes of transport, but at this very difficult
time for our country, the volume of transportation is determined by fore-
casts of the transport services market, when the economic situation is diffi-
cult and almost 60% of enterprises do not work. for various reasons (the
main one - many enterprises remained in the occupied territories, many de-
stroyed enterprises).

For the transport company, marketing is a comprehensive system of
organization of transportation and sale of services focused on products and
obtaining on this basis a sustainable profit and competitive advantage [3, 4].

Market demands for transport products are not limited to demand for
transportation. The consumer dictates his conditions also in the field of
composition and quality of services provided to him for the supply of
goods.

The objects of analysis of the transport company include markets
(shippers, competitors), transportation schemes; pricing policy, new
transport services, etc.

The study of markets covers:

- shippers' market - market structure, geography of connections,
business activity, financial stability, production volumes and share of rail
transportation;

- competitors 'market - the structure of the carriers' market, the no-
menclature of the transported goods, the distance of transportation, tariffs,
the quality of transport services, the volume of transportation;

- freight market - structure, capacity, potential, dynamics of transpor-
tation.
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The analysis covers all the activities of the transport company and,
ultimately, should lead to the setting of goals, evaluation of ways to achieve
them, decision-making, development of appropriate strategies.

An attempt at a universal approach to the definition and description
of marketing functions, and bringing them into the system is given in com-
plex functions [2]. This approach is to identify blocks of functions, the
structure of which in the transport company can be represented as follows.

Analytical function: study of consumers, components of the structure
of the transport market; study of the structure of transportation and services;
study of the internal environment of the transport company.

Production function: organization of cargo transportation and provi-
sion of services; development of new technologies; quality management and
competitiveness of the transport company.

Sales function: service organization; organization of demand for-
mation system; conducting a purposeful pricing policy.

Management and control function: organization of strategic and op-
erational planning; marketing management information support; risk man-
agement; organization of marketing control.

Analytical function is the foundation of all marketing activities of the
transport company. Performing this function allows you to plan the compa-
ny's activities in accordance with market requirements, the most efficient
use of production resources (especially rolling stock) and thus obtain the
maximum possible profit.

The purpose of marketing research is to identify opportunities for the
company to take a competitive position in the transport market by better
meeting the demand for transportation and meeting customer requirements.
And the main task of these studies - to determine the conditions under
which the optimal relationship between supply and demand for transport
services in the market [1].

The structure of research assumes the presence of two interrelated
parts: the study of the transport market and the study of the capabilities of
the carrier [2].

From the analysis of supply and demand it is possible to draw a con-
clusion about the possibility of transport, to determine trends in the for-
mation and development of demand in the study period and in the future.

The study of transport market conditions is complemented by the
study and evaluation of the activities of carriers operating in the market, and
their technologies of the transportation process.

Marketing is considered as a system of strategic management of the
transport company, which includes a number of stages of management. At
the same time, the main stages are the selection and implementation of
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strategies that are carried out simultaneously: the company pursues a strate-
gy adopted on the basis of previous research and at the same time continues
research to find new strategic solutions.

Currently, the requirements for management are growing, which are
due to the complexity of technology, the need to master the latest manage-
ment skills. All decisions on organizational, technological and other issues
are prepared and produced by professionals in the field of transportation
management, who also monitor the implementation of tasks.

The main task of management is to establish the effective operation
of the company in the market for the near and long term. Management by
setting and implementing goals is carried out taking into account the as-
sessment of the potential of the transport company, its provision with the
necessary resources, the conditions of competition.

The choice of the final version is based on market research and tech-
nological capabilities of the transport company. On the basis of the chosen
strategy the plan of its realization is developed, concrete programs, includ-
ing the program of marketing activity are made.

In general, the scheme of strategic planning of the transport company
on the basis of marketing is a market research, which includes: demand re-
search; market competition research; research of conditions of realization of
transportations; analysis of the difficulties of transportation activities, as
well as a study of the activities of the transport company, which includes the
following: analysis of performance indicators; strategy analysis; cost analy-
sis; financial situation analysis; identification of strengths and weaknesses
of the activity, opportunities to improve the operation of the enterprise.

This analysis allows us to conclude that a change in the strategy of
the transport company. If such a need exists, it is necessary to analyze pos-
sible options for strategy in the new environment. If changes are not re-
quired, technological and resource capabilities are determined. A compre-
hensive analysis of possible strategies in terms of identified prospects al-
lows you to develop options for a possible market strategy of the transport
company. The scheme of planning the activities of the transport company
should clearly reflect the sequence of stages, contain information about the
volume and conditions of transportation, carriers operating in the market
and consumers of transport products obtained during the research.

Thus, on the basis of marketing research it is possible to conduct a
comprehensive study of the nomenclature of transported goods, transporta-
tion schemes and technologies used in the transportation process, which
would help the company adapt to changing external conditions and ensure
its sustainability and stable end results.
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MODELING THE OPTIMAL COMPOSITION
OF THE TRANSPORT-TECHNOLOGICAL COMPLEX
WITH MINIMIZING LABOR COSTS

Moroz M., Zahorianskyi V., Zahorianska O.
Kremenchuk Mykhailo Ostrohradskyi National University

To optimize the composition of the transport-technological complex
(TTC), to determine the rational limits of the application of direct-flow and
transshipment technology of solid organic fertilizers (SOF), consider the
following options [1, 2]. The first — a TTC formed on the basis of wheeled
tractors with fertilizer machines, universal trailers, loading means (basic
model); the second — for the period of export of SOF at any distance to this
unit add a certain number of cars; the third — connect such number of cars
by means of which full loading of loading means would be reached.

In order to select the optimal composition of the unit and determine
the limits of its application by direct and transshipment technologies, must
be provided: the extreme value of the accepted criterion of efficiency; annu-
al employment of machine operators; application of SOF in agronomic
terms. In addition, SOF exported to the fields must be applied during the
year by the same unit.
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As the main criterion of efficiency of work of group we will accept
specific labor costs, additional — the resulted expenses of means (on 1 ton of
the brought SOF).

The mathematical model of the base unit for direct current and trans-
shipment technologies is generally written as follows:

LOI Lm
M(T):M(T,,p1 (m,Qp,Wn)) [ f(LYL+ | T, (m.0,.W,.L)f (L)dL+

Ln LOI

LOZ Lk
M (T, (m,0p W, )) [ f(LYL+ [ Ty (m, 0y, L) (L)dL+

L, Ly,

Ly

+M (T (m, QoW ))+ | £ (L)L (1)
L

‘m

where M(T) — mathematical expectation of total specific labor costs [3];
E,p1 — specific labor costs during the operation of the TTC on direct current
technology, when the productivity of the line is limited by the productivity
of the loader (M(T,,;) — mathematical expectation of specific labor costs for
this case), Ty, — with vehicles and distribution vehicles, man-hour/ton; T,
— specific labor costs for transportation of SOF in the piles in the field,
when the productivity of the line is limited by the productivity of the loader
(M(Ty,) — mathematical expectation of specific labor costs for this case),
Tyo — with vehicles, man-hour/ton; M(Tys) — mathematical expectation of
specific labor costs in the distribution of SOF by transshipment technology,
man-hour/ton; m — number of units in the unit, units; Q,, Qy, — load capacity
of spreader and trailer, ton, W, — loader performance, ton/hour; L — the cur-
rent value of the distance of fertilizer transportation from storage to the
field, km; L,, Ly — limits (initial and final) variation of the distance of ferti-
lizer transportation from storage to the field, km; Ly, Ly, — distance of
transportations when productivity of the loader and transport and distribu-
tion or transport link is equal, km; f(L) — the density of probabilities of dis-
tances of transportation of fertilizers from storage to the field; L, — distance
of transportation (limit) when it is necessary to pass from direct-flow to
transshipment technology, km.
Values Ly, and Ly, we can find from the expression

W, =mW,,(Q,.W,.L) )
or
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W, =mW, (0,.W,.L), 3)

where W,,, Wy, — productivity of units, respectively, when applying SOF by
direct-flow technology and transporting them by transshipment technology,
ton/hour.

The limit of transition from one technology to another is defined as

L f(L)dL
o UL M s M

prOVided that Ttot = Ttp + Tt-s; Tt-s = Tatt; Vtr ts Vap -89 Where Ttota Ttps Tt-ss
Ta — annual employment of units, respectively, the total, on the transporta-
tion of fertilizers in the field, when applying direct-flow and transshipment
technology, agro-technical term of fertilizer application, hours; Vi s, Vap s
— volumes of solid organic fertilizers transported to the field and applied by
transshipment technology by one unit, ton; M(W.;), M(W,), M(W,) —
mathematical expectation of productivity of detachment at introduction of
fertilizers on direct-flow and transshipment, only transshipment technolo-
gies and at its transportation in piles on the field, ton/hour,

Ly, L, L,
M(W,_)=W, | f(L)dL+m [ W,,(Q,.L)f(L)dL+mW, [ f(L)dL,
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where 1, q — current values of the length of working areas and doses of SOF,
m, kg/mz; 1y, 1y, qn, qi — limits of variation (initial and final) of lengths of
working sites and doses of SOF application; (1), f(q) — density of probabili-
ties of the sizes of working sites and doses of introduction of SOF.

39

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



Conclusions. The offered mathematical model allows to establish in-
itial information to calculation of structures of the TTC and conditions of
their work, to define the optimum sizes of the TTC for various types of car-
go, transport, distributive means, allows to clearly explore changes in effi-
ciency criteria, the boundaries of the transition from direct-flow technology
to transshipment and the annual amount of SOF depending on the number
of units (loaders, tractors, trailers, spreaders) in the unit.

The maximum efficiency of TTC is ensured by fulfilling the condi-
tion of full loading of loaders in the whole range of transport distances.

Thus, the efficiency of TTC increases if trucks are included in them
during the period of export of SOF. The greatest effect is achieved when the
number of these vehicles provides a full load of the loader at different dis-
tances from storage to the field.

The use of additional constant number of cars reduces labor costs
and costs, reduces the range of direct-flow technology, increases the amount
of SOF.
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INVESTIGATION OF WHEELPAIR MOVEMENT WITH WHEELS
OF PROSPECTIVE CONSTRUCTIVE SCHEME

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

It is known that the movement of rail wehicles, especially in curved
sections of the track of medium and small radius, accompanied of the most
intense resistance to movement and increased wear of the wheel flanges.
The reason is that the wheel pair cannot pass the curve without contact of
the wheel flange and the outer rail. Since the force of interaction of the
wheel with the rail on the surface is significantly greater than on the flange,
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slippage there is insignificant and remains in the quasi-elastic region. At the
same time on a flange pure sliding develops. Therefore, the search for ways
to solve this problem is appropriate and relevant.

As previous studies [1, 2] have shown, there is a potential for a real
possibility to reduce slippage in the flange contact and, accordingly, reduce
the resistance to movement and wear of the contact surfaces of the flange
and rail [3].

The effect of the use of wheels of a promising design scheme is that,
when the flange of such a wheel interacts with the rail, its angular velocity
may be less than the angular velocity of the rolling support surface. As a re-
sult, the magnitude of the slip path of the flange on the side face of the rail
head will be reduced compared to that for a pair of wheels of traditional de-
sign. This is especially noticeable in curved sections of the track of small
and medium radius. Accordingly, the work of friction forces in the flange
contacts will also be reduced, which determines the level of wear of the
contact surfaces of the wheel flange and rail. To study the prospects of us-
ing the wheels of a promising structural scheme in the undercarriage parts
of rail transport, the mathematical model of wheel pair movement in the rail
track was improved [3, 4], which reflected these features of the structural
scheme of the wheel.

When compiling a mathematical model, well-known assumptions
were adopted, which were used in solving similar problems in this area of
dynamics [4, 5], ie wheel pair interacting with the rail track, presented as a
nonlinear mechanical system consisting of absolutely rigid bodies, with '
connected by elastic and dissipative (viscous or dry friction) bonds. The rail
track is presented in the form of beams of infinite length, lying on a homo-
geneous elastic base. The inertial characteristics of the track were taken into
account in the form of a constant mass reduced to the wheel at the point of
their contact. In the transverse direction, the elastic-viscous characteristics
of the rail were modeled by a spring with viscous friction. Horizontal longi-
tudinal displacements of the track as well as rotation of the rails around the
longitudinal axis were not taken into account. It was assumed that until the
contact of the flange with the side face of the rail, squeezing the latter is ab-
sent, ie the transverse component of the friction force in contact of the
wheel with the rail squeezing the latter does not cause. This simplifies the
solution of the problem without significant loss of calculation accuracy. The
motion of a wheel pair with a constant linear velocity in the absence of trac-
tion or braking force was considered.

To compare the reduction of wheel wear of the new and traditional
design scheme used energy criterion (E), which is the work of friction forc-
es (A) in the ridge contact, per unit distance traveled (S)
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E=A/S (1)

When using wheels of the perspective constructive scheme of de-
crease in work of forces of friction in flange contact in comparison with
wheels of a traditional design it is defined as product of size of a difference
of angles of turn of a ridge and a wheel on the average for each impulse of
the value of the guiding force, which affects the corresponding flange.

As a result of mathematical modeling, certain advantages have been
established for the case of using wheels of a promising structural scheme.
This is a reduction in the amount of friction forces in the flange contacts (up
to 30% compared to wheels of standard design), which gives reason to ex-
pect correspondingly lower values of drag and wear of interacting surfaces
(flanges and side faces of rail heads). In turn, the use of such technical solu-
tions in the undercarrige will increase the energy efficiency of rolling stock.
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IMPROVING THE EFFICIENCY OF CARGO FRONTS OF
PJSC “ZAPORIZHSTAL” IN THE CONDITIONS OF
TRANSPORTATION OF STEEL PRODUCTS BY ROAD

Turpak S., Vasylieva L., Ostrohliad O., Veremeenko L.
Zaporizhzhia Polytechnic National University

Metallurgical plants of Ukraine ship manufactured steel products to
customers by various modes of transport. With large volumes of supplies to
foreign consumers, it is advisable to use water transport for transportation,
since the unit transportation costs are much lower than for Land Transport.
But it is not always possible to ship products directly to sea transport at the
point of production. Many enterprises ship steel products to ships through
river ports.

Zaporizhzhia Metallurgical Plant “Zaporizhstal” ships rolled metal
products for delivery to foreign buyers from the Mediterranean and the
Black Sea regions by river-sea vessels that move along both sea and inland
waterways. This avoids excessive transshipment at the Seaport, which helps
to increase the safety of cargo; reduces the total delivery time and reduces
the total logistics costs in the contract price of goods. In addition, the use of
river-sea vessels allows connecting points located inside the country with
foreign sea and river ports.

Since the distance of transportation between the metallurgical plant
and the river port is insignificant, the company uses Road Transport for the
import of rolled metal [1].

A study of the technological process of shipment of steel products
from the cold rolled shop to the river port by road was carried out. As can
be seen from the histogram (fig. 1) daily volumes of rolled products ship-
ment are quite significant and are characterized by large unevenness (from
50 to 1700 tons), which does not contribute to the effective organization of
the transportation process [2]. A significant number of motor vehicles are
involved in transportation.

Taking into account the stochastic nature of shipment and transporta-
tion volumes, the simulation modeling in the AnyLogic environment to de-
termine the optimal amount of rolling stock for transporting rolled metal
products from the enterprise to the river port is used.

A simulation model is developed (fig. 2), which allows to determine
the best option for transport services.
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Fig. 2. Process Simulation Model of shipment and transportation of rolled metal
products by road

The model displays 6 loading fronts in the cold rolled mill, a
transport network connecting the enterprise and the river port, and a moor-
ing unloading front in the river port.

Modeling is performed for a normal distribution law, taking into ac-
count the created histogram (fig. 1).

The task was set to determine the optimal number of vehicles that
should be involved in the transportation of steel products from the cold roll-
ing mill. In addition, the efficiency of using rolling stock should be
achieved around 70-75%.

On the developed model, 5 experiments were conducted in condi-
tions of using a different number of resources involved — cars. Figure 3
shows examples of how the model works during experiments No 1 and No
4.

The results of the experiments are summarized in Table 1.
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a) - experiment Nol

b) - experiment No4
Fig. 3. Conducting experiments on the model
It is obvious that 3 cars can not cope with the removal of cargo, a

significant number of orders remain maintenance-free (fig. 3a). Only when
using 7 vehicles (fig. 3b, table 1) all transportation orders are executed.

Table 1
Results of simulation experiments

Experiment Number of Average ap- | Car usage by Fulfilment of

No. vehicle re- plication ser- time, % the terms of

sources, units vice time, service for all

hours transportation

applications

1 3 1661 100 -
2 5 7.55 98 -
3 6 3.73 86 -
4 7 3.53 75 +
5 8 3.49 65 +

In the course of analyzing the simulation results, it is concluded that
the optimal option for organizing the transportation process of steel prod-
ucts is to use 7 cars. It is under such conditions that the required efficiency
of using vehicles is achieved — 75% when fulfilling all orders. The average
downtime is 3.53 hours. Attracting more vehicles is impractical, as the effi-
ciency of using vehicles is significantly reduced.

References
1. Official Website of PJSC “Zaporizhstal” :
porizhstal.com/.
2. Improving operational stability and efficiency of industrial transport in the con-
ditions of a metallurgical enterprise: monograph / B. P. Sereda, S. M. Turpak, I.
V. Kruglyak, O. O. Ostroglyad, D. Ya. Mukovska, D. B. Sereda, D. O.
Kruglyak. — Kamiyanske: DSTU, 2021. — 272 p. (in Ukrainian).

website. — URL: http:// za-

45

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



OPTIMIZATION OF TRANSPORT AND LOGISTICS SYSTEM OF
RURAL POPULATION MOVEMENT

Vodolazsky A., Bilous O.
Volodymyr Dahl East Ukrainian National University

Public transport plays a crucial role in the logistics of territorial
communities of Ukraine. However, inadequate provision and implementa-
tion of technological advances has left rural areas behind and heavily de-
pendent on private cars.

Forecasting the demand for new mobility services in rural areas is
crucial for the development and operation of commercially viable new mo-
bility services (NMS), as well as for understanding the critical mass that
will allow community services to run in parallel or replace commercial ser-
vices.

The use of new data sources, such as mobile network data (MND),
aggregated at the travel chain level, to reveal real-world travel models has
never been studied in rural areas, but given the scattered nature of settle-
ments and low connectivity, this study needs to be established. Whether da-
ta-driven modeling tools, such as agent-based modeling (ABM), can be
used in rural areas, regardless of population density, and provide a sufficient
level of fidelity and confidence, using innovative modeling tools to account
for new mobility services. The main objective of the study is to examine the
removal of barriers to commercially viable new mobility services (NMS) in
rural areas by:

o Using data-driven approaches to understand typical daily travel
patterns;

o [dentify new mobility services that can be deployed for commercial
purposes and those that are likely to require ongoing financial support to
provide socially necessary services.

For the purposes of the study, three representative use cases were
identified to cover people's travel habits, attitudes towards new mobility
services and data landscape in different rural areas (selection criteria based
on location, population density, transport infrastructure and public transport
services):

* Mostly rural population (8.9%) - territorial community 1.

* Mostly rural areas (12%) - territorial community 2.

* A city with a significant number of rural areas (13%) is a territorial
community 3.
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Table 1
Main characteristics of three representative case studies in rural areas

Territorial
community 3

Territorial
community 2

Territorial

Characteristics community 1

Population (2021) 322,000 (2021) 167,216 (2017) 1,470,000 (2018)
Young residents 16.00% 20% 19%
WoIkne e 59% 56% 61%
Population

65+ Population 25% 24% 21%
Zoning System at

LSOA Jevel 534 103 1222

The mobile network data used in this study provide different sets of
user information, including start zone, end zone, travel goals, travel period,
travel method, and average number of trips completed. The MND sample is
first divided according to high-level characteristics (number of trips per
day) and then divided into return trips where the start and end zones are the
same, or non-return trips where the start and end zones differ and only the
direction is known. For the latter, no assumptions can be made about the
purpose and mode of travel.

Generation of the
Trip Chain Time
of Travel

Generation of the
Trip Chain Zones

Classification of
Trip Chain into

Return and No
Return Trips

Grouping the
Different
Data Frames into
One Data Frame

Computation of
Individual Trip

Assignment of
Purposes to the
Trip Chains Data

Fig. 2. Steps in creating a travel chain data set from call data records (CDRs)

Information on travel schemes is available in MND travel chains, but
information on the purpose and method of travel is not available. To over-
come this limitation and improve data sets, a data research framework has
been established (Figure 2).
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Conclusion. The results of the MND analysis showed very similar
travel patterns compared to urban areas in all rural areas. In two districts
(Territorial Communities 1 and 2), rural districts are closely linked to
neighboring urban districts and show interdependence (Table 2).

Table 2
Main characteristics of rural travel models from MND analysis

Territorial Territorial Territorial
community 1 | community 2 community 3

Simple Tours 52% 56% 57%

Complex Tours N ) .
(3-4-5 daily trips) 23% 25% 24%

Total Logistics 2% 2% 2%
Local Distribution 37% 23% 36%

Long Distribution 63% 80% 64%

Characteristics

Residents tend to travel more locally and mostly for leisure, although
those who go to work usually travel longer to get to their usual place of
work. The use of mobile network data aggregated at the travel chain level,
together with higher temporal resolution, allows a complete understanding
of rural travel patterns. Three case studies represent different population
densities; however, travel models are comparable and similar to those in ur-
ban areas. Thus, instead of setting a minimum population density, mobility
services should service short and medium-distance journeys, or integrate
with the wider public transport network to provide first / last mile services
to increase the frequency of travel.

The results showed that among the three regions of the community, 2
are much more dependent on cars and much less likely to use public
transport. While communities 3 tend to have good access to train stations
and a greater choice of vehicles.

For passengers and business travelers (defined as irregular business
trips, such as freelancers), the transport chosen seems to depend on either
convenience (in favor of the car), speed (in favor of the train) or cost. in fa-
vor of the bus).
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The most common trips are trips to work and school. In communities
1 and 2, commuting is more likely to be driving than in community 3, where
walking and riding are more common.
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POTENTIAL OF THE EUROPEAN TRAIN CONTROL SYSTEM
ETCS IN THE GREATER TORONTO AND HAMILTON AREA

Weller, Lars
Hochschule Karlsruhe

Initial situation and area under consideration.

In North America, the train protection systems differ from those in
Europe, because there, on the one hand, the focus is on covering the "dark
territories" and, on the other hand, on compliance with protection targets for
train movements, and less on traffic densification and interoperability,
which is the main objective of the European Train Control System ETCS
[1]. The train protection system Positve Train Control (PTC), which is
available in North America, provides continuous monitoring of the train
movement in addition to signaling and checks whether the track elements
are in the position required for the train movement [2].

The area under consideration covers an area of approx. 11,000
square kilometers and is currently home to around 8.8 million inhabitants.
Every working day, about 215,000 passengers are transported by about 700
train journeys. The modal split, however, is currently only 1% for commuter
rail transport. Due to discussions on climate policy, this mode of transport is
to be greatly expanded in the future, for which extensive construction
measures with high costs are planned [3].
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Therefore, it was investigated whether an increase in the number of
trains can be achieved with ETCS.

ETCS

The European Train Control System (ETCS) is a train control system
that is intended to improve the interoperability of rail transport companies.

The ETCS has different trackside equipment levels depending on
operational requirements. The on-board equipment always remains the
same, with on-board computer and driver-machine interface (multifunction
display).

ETCS-Level 1

In Level 1, the lineside equipment of the respective country remains
in place. Only trackside fixed point Track transponder are installed, as well
as a Lineside Electronic Unit (LEU), which transmits the signal terms in
coded form to the Eurobalise, so that the information can be used by the ve-
hicle computer in the respective country. In addition, a Euroloop could in-
stalled. This functions in a similar way to the cable line conductor; in the
event of an upgraded signal term (e.g. from “Slow speed” to “Drive”), the
vehicle can accelerate again at an early stage and does not have to continue
at reduced speed until it reaches the track magnet.

train trans- Infill |
onder niill loop
(optional)

track transponder

Lineside
Electronic Unit
(LEU)

track clear detection

Fig. 1. ETCS-Level 1, own representation, after Pachl

ETCS-Level 2

In Level 2, trains already controlled by radio. The existing trackside
control unit is called a Radio Block Center.

The RBC is connected to the interlocking and transmits relevant in-
formation, such as speed steps required based on routes, to the on-board
computer by means of GSM-R (Global System for Mobile Communications
— Railway). The train is located using non-switchable Track transponder as
so-called "kilometer stones". Between these waypoints, the train locates it-
self using odometry*. Track vacancy detection performed with the aid of
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trackside axle counters or track circuits. Fixed signals can dispensed, but
they can also remain present as a fallback level. Without local signals, it is
necessary to install ETCS stop markers in front of danger points on the free
track, in stations, etc. ETCS "stop markers" must be placed in front of dan-
ger points on the open track, in stations or similar, so that trains without an
ETCS driver's license can generate a stop order and a stop marker. Mixed
operation is not possible without local signals with trains that do not have
ETCS equipment.

GSM-R
(broadcast tower)
. §" (optional)

J train trans "
po nder !
- T

track track
transponder transponder

Lineside

Electronic Unit
Radio Block (LEV)

Center (RBC)

track clear detection

Fig. 2. ETCS-Level 2, own representation, after Pachl

* Odometry refers to a method of estimating the position and orien-
tation of a mobile system using data from its propulsion system. Railroad
vehicles use the number of wheel revolutions for this purpose

ETCS level 3

In Level 3, track vacancy detection by means of an axle counter or
track circuit is not required. This information is transmitted to the vehicle
via the Track transponder and the RBC. Since there is no more track vacan-
cy detection on the trackside, the vehicle must always ensure its train integ-
rity. By replacing the static track vacancy detection with dynamic ones,
there is no longer any block section separation, but the trains run in wander-
ing space spacing, so the virtual block is only limited by the braking dis-
tance of the train ahead.
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GSM-R
(broadcast tower)
T oA

| u train trans—)
onder
ij:j 0O 0 (0 L
track track
transponder transponder
Radio Block
Center (RBC)

Fig. 3. ETCS-Level 3, own representation, after Pachl

The RBC creates virtual occupied and free blocks based on the exist-
ing trains and adjusts them based on the conditions of the individual trains.
Due to the block adjustment it is irrelevant whether a short fast railcar train
or a 3000 m long heavy freight train is running, the performance of the track
can always be used optimally. The train is also located via the Track tran-
sponder or the on-board odometry. There are no trackside signals. All in-
formation is supplied to the driver via the DMI. It is possible to place ETCS
"stop markers" at the entrance areas of the ETCS Level 3 guideway, but this
is not necessary if the entire network is equipped with Level 3.

Currently, the problem of train integrity has not yet been solved in
freight traffic due to the existing screw couplers; this should be more feasi-
ble in the North American area or Eastern Europe, where only center buffer
couplers are available.

The advantages of ETCS are interoperability and the complete elim-
ination of trackside signaling and track vacancy detection in Level 3. The
disadvantages are complete radio network coverage and the impossibility of
mixed operation in Level 3.

Investigation in the observation area

The investigation was carried out purely manually, i.e. without soft-
ware support. In the first step, the signal distances were determined so that a
blocking time staircase could be constructed for each train. Thus, the train
following time could be determined and the number of possible train runs
could be determined. In the second step, virtual blocks were created for
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ETCS Level 3 and the possible train capacity was calculated. By creating
virtual blocking times, it was possible to determine the train sequence times.
With the help of these train following times, a comparison between the cur-
rent train control system and ETCS could be made. The train stopping times
were determined for each possible train stopping case. Since the possible
speed profile is not used on most lines, which is due to the current use of
exclusively diesel vehicles, an additional step was taken and the capacity
was determined using the maximum possible line speed. The technical re-
strictions of the vehicles used were taken into account here. The following
assumptions were made in the calculation: Uncertainties of 3% were includ-
ed in the determination of the signal distances. A regular surcharge of 7 %
was also included in the timetable to absorb irregularities. Likewise, per-
centage time components of 3% (e.g., for changed route formation and reso-
lution times, etc.) were included in the calculation of the blocking times.
Likewise, schedule surcharges of 7% were used [4].

With the help of these data, it was possible to determine the current
and, with ETCS, possible future line utilization in percent.

ETCS

Table 1
Train numbers with current train control system, separated according to cur-
rent (speed_s) and max. possible (speed_m) speed levels and after installation of

Oshawa-
Toronto

Toronto- | Barrie-
Oshawa_|Toronto

Toronto -
Barrie

Milton -
Toronto

Toronto - |Niagara - Toronto - |Kitchener -
Toronto Niagara |Toronto

Milton

speed_s

87%

86%

47%

45%

52%

63%

speed_m

68%

69%

44%

ETCS

39%

55%

36%

46%

e (| oo |

48%
22%

54%

56%

Toronto -
Kitchener

Linconville -
Toronto

Toronto -
Linconville

Gormley -
Toronto

Toronto -|
Gormley

77%

104%

48%

60%

48%

47%

62%
23%

78%

45%

56%

EmE

45%

1%

23%

23%

trains in 240 Min.
actual speed*

18

8

10

10

20

13

14

8

8

8

8

trains in 240 Min max.
pos. speed

23

10

11

13

23

16

18

8

8

8

9

trains in 240 Min max.
pos. speed incl. ETCS

40

32

22

28

54

a3

52

34

a3

16

16

*trains determined from the timetable

With the available input parameters, it could be demonstrated that a
doubling of today's train numbers is possible on most sections of the line.
When dimensioned site plans and software solutions are available, more
precise calculations can be made. The data show that an increase in capacity
with ETCS is possible; this potential should also be investigated in other
countries with rail operations.
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ON THE DEVELOPMENT OF CONTAINER TRANSPORTATION
IN UKRAINE

Yepifanova O., Semenov S.
Volodymyr Dahl East Ukrainian National University

The optimization of infrastructure capacities is recognized as a prior-
ity direction for the development of railway transport in the coming years.
Therefore, it is necessary to create an efficient technological process and
ensure the fastest possible crossing of goods across the border of Ukraine.
So you can organize the effective movement of cargo flows. The develop-
ment of the country's transport system is becoming not only a necessary
condition for the implementation an innovative model of economic growth,
but also an active factor in its formation and improvement in the quality of
life of the population.

It is known, that the transport factor plays an important role in the
modern realities of development the state. This is clearly visible in recent
times. One of main conditions the transportation of goods is the final price
of their delivery [1]. Therefore, important criteria for successful transporta-
tion is to ensure the safety of the transported goods by observing the opti-
mal modes of transshipment operations, rational placement in cargo spaces
and creating conditions for maintaining the quality of goods during trans-
portation. An important direction in the technology and organization of car-
go transportation is containerization of the transportation process [1-3]. The
use of this technology implies the possibility of transporting almost any
type of cargo from the point departure to the point of destination without re-
loading, with the performance of all logistics operations. At the moment,
there is a trend global containerization of freight traffic, that is, the ever-
increasing use of containers in the freight traffic system.

As part of the implementation of logistics principles, a new direction
of information technologies is being formed [3, 4] - this is information lo-
gistics. It includes the provision of telematics systems for transport process-
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es, cargo units, vehicles, the creation of international and national infor-
mation portals for integrated logistics systems, the optimization of infor-
mation support for real goods flows. An integral part of this technology
should be an electronic document management system based on unified
forms and unified rules for information notification, confirmation and con-
trol the passage of cargo flows.

Analysis state the level of transport and logistics service in sphere of
container transportation in Ukraine showed its insufficient development.
There is no reliable system of information and logistics support for contain-
er traffic along the entire door-to-door compliance route. At a number of
large terminals, there are no repair and exchange points for containers, secu-
rity services and round-the-clock video surveillance and other forms of lo-
gistics services at the request of the clientele. It is necessary to simplify and
speed up customs procedures and the widespread introduction of electronic
document management.

In addition, most container terminals do not have opportunities for
further expansion and development, and there are no reliable access roads to
them. This does not allow to fully meet the needs of the region in transport
and storage services, does not provide an adequate level of customer ser-
vice, hinders the realization of foreign trade and transit potential and leads
to large both direct and indirect losses in the form of lost profits.

A typical example of such an approach, which allows you to deter-
mine the effective cost proportions the components of controlled system and
develop a management strategy, is logistics management. Namely, high-
quality logistics management should provide the necessary economic effi-
ciency compared to traditional management methods. Thus, the idea of in-
tegration is at heart the logistics approach to organizing and managing ac-
tivities. This idea follows from fact that the flows of material resources, fi-
nance and information that exist on their own at technically independent
stages and stages of such activities can be interconnected using a common
management system. Although the interests of different departments may
not coincide and even be in conflict, the management procedure should be
aimed at observing the interests of whole [2, 3]. In the field of container
transportation, this means that relations between all market participants are
based on the principles of ensuring equal access to railway infrastructure
and transportation services, mutually beneficial cooperation and economic
efficiency.

Also an important aspect the organization of container transportation
is the use of modern information technologies in the form of decision sup-
port systems and expert systems. Due to this, the possibility of effective
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analysis technical and economic processes, modeling of preparation pro-
cesses and presentation of results for subsequent decision-making is func-
tionally carried out. The use of modern information technologies makes it
possible to increase the efficiency of cargo delivery due to the possibility of
quick access to information about the subjects (buyer, carrier, terminal) and
objects (goods, services) of delivery [1, 4].

Thus, container transportation is one the most economical types of
cargo transportation. The main problem of their development in Ukraine is
the low level of cargo containerization, the lack of infrastructure and insuf-
ficient level of development transport capacities. A new level of quality of
transportation services will increase the competitiveness of entire transport
system the country at the international level. Investments in research and
development, regulatory frameworks are very much needed to solve the
problems in container transport. The use of logistics management using
modern information technologies can provide a significant economic effect
not only when conceptually considering the entire financial and production
process as a whole, but also due to its characteristic technological methods
for managing individual elements of this process.
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HAJIAHUM I BE3NEYHUN EJJEKTPUYHUN TPAHCIIOPT
JJISI CYYACHOI JIOTICTUYHOI IHOPACTPYKTYPH

Bbao’ak M.O.

Ykpaincokuii deporcasnuii ynisepcumem Hayku i mexHonoz2ii

VY cknagauii nis YKpainw gac HaWOimbm eeKTUBHUM B IMpoleci
IepeBe3eHb BAaHTAXIB Ta MacaKUpiB 3apeKOMEHIyBaB ce0e eneKTpUIHUH
Tparcnopt. Ile i 3B’ 30K BEMUKUX MiATPUEMCTB CXiTHOI Ta IEHTPaIbHOT
YacTHHU YKpaiH! 3 HOBHUMH MicIiMU 0a3yBaHHS y 3aXiTHOMY peTioHi i
IepeBe3eHHs BEIUKHUX OOCATIB MacaXUpiB 31 CXOTy Ha 3axif, sSKi HE MO-
JKJIMBO OYJ10 3a37alieriib Hi mepen0aunTi Hi IpopaxyBaTH.

Oco0aMBO aKTyaJlbHHM CTaj0 BHKOPUCTAHHS €JIEKTPUYHOTO Tpa-
HCIOPTY IPH BUBE3CHHI MacakMpiB eBakyaliifHUMH noizgamu 1o JIpBo-
Ba i ;mami 3a kKopAoH. ['ocTpa HecTada eNeKTPONOI3/iB MOCTIHHOTO CTPY-
My (Pumc. 1, a) [1], sxi BuBo3wmm nroaei xo Ilomemi, Yexii tTa CnoBad-
YUHH, COPUYUHHUIA B JIOTOMY-0epe3Hi 2022 poky BeJM4e3Hi CKyIMYeHHS
JmoNlel pi3HOTO BiKy Ha BOK3amax i Oe3mocepenHbO MEpoHax, IO TpHU
HaONIDKEeHHI 101371 10 CTaHIli{ MOTJIO CTAaTUCS TPaBMYBaHHS IAcCaXXUpiB,
abo0 x 1 ietanpHUN BUMagok. Ha macts, yci mepeBe3eHHs Oyau BUKOHAHI
B MOBHOMY 00cs31, X04a i 31 3HaYHUMHU 3aTpUMKaMH y pyci moi3ais. Be-
JUKY PONb y Wil poOoTi Bimirpamn ABOCUCTEMHI enekrponoizgu HRCS2
(Puc. 1, b) [1] ra EKp-1 (Puc. 1, ¢) [2], ski KpiM AiASHOK 3MiHHOTO i IMOC-
TIHHOTO CTpyMy B YKpaiHi 3MOTJIM Il H JOCTaBIATH MacakxupiB Oe3mo-
cepeaubo 1o [onbmi.

Puc. 1. Enexrponoizau: a — EITJI-2T; b — HRCS2; ¢ — EKp-1
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Uepe3 oOMaih i BETUKY BapTiCTh AU3EIBHOTO MAJTHHOTO Ta Ta3y y
JIpBOBi Ha pelicoBi MapIIpyTH HE BUXOAMIO Oarato aBTOOYCiB BEIHKOi
Ta cepeaHboi MicTkocTi. L{fo mpoGnemy B 3HA4YHiN Mipi BHPIIINB MiCh-
KU# enekTpuyHuil TpaHcnopT. Tpamsai Ta TponeitOycu (Puc. 2, a, b) [3]
3MIHIOBQJIM MapUIPYTH BiANOBIAHO NO HOBHX CTBOPEHHUX IaCaKUPOTIO-
TOKIiB, @ Ha BYNHISIX 0€3 KOHTAaKTHOI Mepexi IpaIfoBaB eIeKTpoOyc
(Puc. 2, c) [4]

Puc. 2. Michkuil €IEKTPOTPAHCIOPT:
a — TpamMBaii; b — Tpoieiibyc; ¢ — enekrpodyc

Ko OIiHIOBAaTH BHKOPHUCTAHHS EJIEKTPUYHOTO TPAHCIOPTY B
CBITOBUX JIOTICTUYHHX JAHIIOTaX, TO O€3MepedHo, IO EIEKTPUIHHI
TPaHCIIOPT BHKOHY€E 3HAYHY YAaCTHHY IepeBi3HOi poboTu. Ha nanmii gac
JIETKOBI €JEeKTPOMOO1II BXKE CTAIM 3BUYHHUM ITaCaXUPCHKUM TPaHCIIOP-
ToM. BpaxoByroun po3BHHYTI TpOJNeHOyCHI €NeKTPUIHI MEpEeXi, IO BH-
KOPHCTOBYIOTh K Y MiCTaxX, TaKk 1 M)XK MiCTaMH, IPOBiIHI CBITOBI aBTO-
BUPOOHUKHN ITOYAIM KOHKYPEHIII0 32 BHI'OTOBJICHHS BaHTAXXHHUX aBTO-
MOO1JIIB 3 ENEKTPUYHHMH JABHTYHAMH, IO OTPUMYIOTH XHBIJICGHHS Bil
€JIEKTPUYHOI MEpEexXi.

OxHi 3 mepmux 3a MeXaMH MIBeJchbKoro Mmicta EBne mowann Bu-
npoboByBaTH aBTOMOOLTI Scania I TOBapHO-TPAHCIOPTHHUX IOCITYT B
peampHUX YMOBax JopoxkHbOro pyxy (Puc. 3, a) [5].

Kommanii Siemens Mobility Ta Continental Engineering Services
00’eHaNMCA UISI CTBOPEHHS eleKTpudHuX niHiit eHighway Ha denepa-
npHOMY aBT0OaHi AS Mix ®pankdpyprom i JapMmTagToMm A BaHTaX-
HHUX eNeKTPUIHUX i ribpuaaux apromoo6iniB (Puc. 3, b) [6].

EnextpucdikoBani niHii BXXe AaBHO BUKOPHCTOBYBAJINCS B PI3HUX
KpaiHax JAjs BaHTa)XHUX IIEPEBE3CHb B MEXXaxX HAaceJICHHX IMYHKTIB TpO-
neiiBo3amu. SIK adbTepHATHBA 3aJII3HUYHOMY TPaHCIIOPTY, MOTYXHI eje-
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KTpHUYHI BaHTaXiBKU JoOpe cebe 3apeKOMEHIyBaId HAa BiIKPUTHX TipCh-
kux konanpHsax (Puc. 3, ¢) [7].

Puc. 3. BanTaxHi enekTpuyHi aBTOMOO1TI:
a — Scania; b — Mercedes-Benz; ¢ — xap’epHuit aBToM00111b

CrinbHOIO TIPOOJIEMOI0 ISl BUIE3TaJaHuX TPAHCIIOPTHHUX 3aCO0-
0iB € 3a0e3meUeHHS HAaAIIfHOTO KOHTAaKTy MK eJIeKTpHU(iKOBaHOIO JIiHi-
€10 Ta EJEKTPHUYHOIO CXEeMOIO TPAHCHOPTHOro 3aco0y. IIpu BUKOpHCTaH-
Hi HaZifHUX KOHCTPYKIIH CTPYMOIpPHHMAadUiB, IO 3a0e3MeYyIOTh IIOC-
TIHII KOB3HUII KOHTAKT, a TaK0X BHKOPHCTABIIN Cy4YacHi KOHTAaKTHI
MaTepianu JUIs HUX, MOXKHA KOMJICKCHO MiABUIIUTH Oe3MeKy eKcIlTyaTa-
uii TpaHCIOPTHHX 3aco0iB Ha MICBKOMY, 3alli3HHYHOMY Ta IMPOMHCIO-
BOMY TPaHCIIOPTI.

BuxopucTanHs eneKTPUYHOTO TPAHCIOPTY B Cy4acHiil JoricTud-
Hill IHQPaACTPYKTYpi JO3BOJIIE CKOPOTUTH Yac JOCTABKHM BaHTAXKIB Ta Ia-
CaXHUpiB, a TAKOXK CYTTEBO 3MEHIIUTHU IIKIAJIWBI BUKUAM BiX aBTOMOOI-
JBHUX NEepeBE3eHb OB Hi’K HAITOJIOBHUHY.

OmuinuBimH Bei cepr BUKOPUCTAHHS TPAHCTIOPTHHUX 3aco0iB, M0
MPaIMOIOTh 3aBASKH CJCKTPUUHIM eHeprii, MOoXKHa 3pOOUTH BHUCHOBOK,
10 eJIeKTPUYHUHA TPAHCHOPT IJS YCiX BUAIB IEPEBE3CHb € HAMIMHHUM i
Oe3IEeYHNM.
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o =

v AW

59

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



6. https://maximum.fm/vantazhivki-v-nimechchini-peretvoryat-na-
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electric transport with different contact materials // BulTrans 2019 - 11th
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BUKOPUCTAHHS CUCTEM IITYYHOI'O IHTEJEKTY B
CYYACHIU IHOOPMAIINHINA IHOPACTPYKTYPI

JerrapboBa JI.M., Bakyaenko FO.B., Minbuesn T.O.
Tonmascoxuii depaicagnuii azpapuuil yHigepcumen,
Cxionoykpaincokull HayioHanbrull yHieepcumem imeHi Bonooumupa Jans

Baromum norenmianom y cdepi BAKOPUCTaHHS JOCATHEHb iHTEJIEK-
TyalbHUX 1HQOpPMaLifHUX TEXHOJIOTI € BHKOPHUCTaHHS MOXKIMBOCTEH
IITYYHOTO IHTEJEKTYy y MoOyTi, 30KpeMa Ha TPaHCIIOPTi, colianbHii chepi
Ta y cdepi iHpopmMmariitHoi Oe3nmexu. Hapasi mocTiiiHO 3’SIBISIIOTHCS HOBI
CepBicH, 3aCHOBaHi Ha 3aCTOCYBaHHI iHQOPMALIHHUX 1 KOMYHIKaliHHUX Te-
XHOJIOTiH. Y pe3ysbTaTi po3BUTKY COIIaAIbHUX MEPEXK, Billeo-, aydio- i reo-
JIOKAI[IHHUX CepBiciB Oe3MepepBHO POCTYTh MOTPeOM B iHGOpMALIHHUX
MPOIYKTax i MOCTyTrax.

AKTyalnbHUM 1 3aTpeOyBaHMM HANPSIMKOM HAyKOBHX JOCIHIKCHb €
BHUKOPHUCTAHHS INTYYHOTO IHTEJIEKTY JJIs PO3IMi3HAaBaHHS 00pa3iB B TOMY
YHCIi PO3Ii3HABaHHS CHMBOJIB NpW onM(pyBaHH] iHpopMarii. AHami3 aa-
HUX Ta Pi3HI CUCTEMH PO3Ii3HABAHHS J03BOJIIOTH ONTUMI3yBaTH JIOTICTHY-
Hi Ta TpaHCHOPTHI mpobiemu. [IepcreKTHBHIM HANIPSIMKOM PO3BHUTKY iHTE-
JICKTYaTbHUX CUCTEM YIPABIIHHSA € BUKOPUCTAHHSA CHCTEM aBTOMATHYHOTO
pO3Mi3HABaHHS MOBHHX CHUTHANIB, IO JO3BOJISE BHKOPHCTOBYBATH 1H(OP-
MaIliiHO-TOBIAKOBI CIY»KOW PI3HOMAHITHOTO NMPU3HAYCHHSI, B SIKUX KIIEHT
03BYYY€E IUTAHHS 1 OTPUMYE JNaHHi, 0 HOTO IIKaBIATH, OTPUMYIOUH iH(DO-
pMarltito B MOBHIH 9H iHIIH (GOPMi 3 MOKITUBICTIO BUKOPUCTAHHS 1HIUBITY-
aNbHUX aBTOMAaTHYHUX cUCTeM mepeknany. CIoan kK BapTo BIJHECTH CHCTe-
MH KOHTPOJIIO MPHUCYTHOCTI JIFOAWHU Ha MICIHHI, TeIepOoHi CepBiCH IMiIT-
PUMKH KJTIEHTIB, YIPABIiHHSI CHCTEMaMH JKUTTE3a0€3NeUeHHS IS JIIOJIeH 3
00MEXEHUMH ()iI3UIHHMH MOXKJIMBOCTSIMH, CUCTCMH, SKi KEPYIOTh HaJaIll-
TYBaHHSIM KOM(OPTHUX YMOB B NMPUMIIICHHSX, a caMe: YIPaBIiHHS OCBIT-
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JICHHAM, BOJOIIOCTAaYaHHIM, OIATIOBAHHSAM, KOHAWIIOHYBAaHHSIM MOBITPS,
0 € Iy’Xe JOPEYHHM B MPHUMIIIEHHSIX BOK3aJiB a00 TPaHCTIOPTHHUX CKJIa-
IiB.

OmHUM 13 KITFOYOBUX 3aBJaHb IHTEIEKTYaJbHUX iH(QOPMAMIHHUX Te-
XHOJIOTiH € CTPYKTYpYBaHHSA i PiIbTpaIist BeMKOI KITBKOCTI JaHUX [UIA TO-
ro, mo0 iHdopMmaris Oyna 3p0o3yMilIOI0 KOPUCTYBadeBi Ta OUTBII MPUHHSAT-
HOIO JJIsl BUKOpHUCTaHHS 1 aHaumizy [1]. s mboro 3aCTOCOBYIOTh aHAIITHYHI
waTdopmMu 171t poOOTH 3 TaHUMHU ITPO MPOILECH 1 MoAii, IKi BinOyBatoThCs B
peaJbHOMY Yaci — caMe Taka CXeMa JIi€ 3aBJIsSKH BUKOPHCTAHHIO TIPOMHCIIO-
Boro IHTepHeTy peueil.

IMpomucnoBuii IHTEpHET peyeld - e cucTeMa 00'€JHAHMX KOMIT'TOTe-
PHHX MEPEX 1 MAKIIOUYEHUX O HUX MPOMHUCIIOBUX (BUPOOHMYNX) 00'€KTIB 3
BOYIOBaHUMU JTaTYMKAMH 1 TIPOTPaMHUAM 3a0e3MeYeHHIM I 300py Ta 00-
MiHy JaHFMH, 3 MOXKJIMBICTIO BiIJaJICHOTO KOHTPOJIIO i YIIPABIiHHSA B aBTO-
MaTH30BaHOMY pexuMi, 6e3 ydacTi JroauHu [2]. TexHomorii mpoMHCIOBOTO
Iarepuery peueii (IIoT) mMaroTh BenmKuii MOTEHITia BUKOPUCTAHHS B Haii-
PI3HOMAHITHIIIMX TaNy3sX, BKIIOYAIOYH MTPOMHUCIIOBICTh, TPAHCIIOPT, Cillb-
ChKE TOCIOJapCTBO, OXOPOHY 370poB's, (hiHaHCOBI mocmyru Tomo. [IoT Bu-
KOPUCTOBYIOTH O00JIaJHAaHHS, SIKE B AKOCTI HEOOXiqHOI YMOBH (DyHKIIOHY-
BaHHJ rependadae MiIKIIOYeHHS 10 [HTepHeTy, i mIaThopMH po3MIMPEHOT
aHAIIITHUKY, SIKi BUKOHYIOTH (piKcaiio Ta 0OpoOKy MaHUX, MO HaIXOAATh
BiJl MiJKJIIOYEHUX IIPUCTPOIB: CEHCOPIB 1 AAaTYMKiB, 00'€HaHMX €INHOIO
Mmepexeto [3]. [Ipu npomy obesr iHdopmarii, 10 OTPUMYETHCS 3 TATUHKIB,
3pOCTa€ JTAaBUHOMOAIOHUMHU TeMITaMH, i 0OpOOUTH HOoTro 0e3 BHKOPUCTAHHS
CHCTEM IITYYHOTO iHTENEKTY NMPAKTHYHO HEMOXKJIHMBO. 3HAYHY POJb B LIBO-
My TIpOIIECi BiBEACHO aHANITHYHIN TuTaTGopmi 1yt poOOTH 3 TaHUMU (T10-
Ka3HUKH MPUIIAIIB, TPOLECH 1 TOJT), siKi 0OpOOIAIOTECS B peaTbHOMY Jaci,
OCKIJIbKY OJTHUM 13 KIIFOUOBHX 3aBJIaHb € CTPYKTYPYBaHHS 1 QiIbTpalris Be-
JIUKOT KITTBKOCTI iH(OpMAITiT 71 TTOJIBIIOT0 BUKOPUCTAHHS 1 aHATI3Y.

Mpuanun po6otu 1IoT mpexcTaBIeHO HACTYNHUM alIrOPUTMOM Ta
Ha0OpOM crienianizoBaHOro OOJIaJIHAHHS: JATYUKH, CEHCOPH, KOHTPOJIEpH
Ta MallluHHI iHTepdeiicu (puc. 1).

O0pobka BesmKoi KiIbKoCTi iH(opManii, MOKIJINBICTE OTPUMYBATH
CTaTHCTUKY B PEXKMMI peaNbHOro 4acy, a OTXKe, MIBHIIE pearyBaTd Ha He-
TaTHBHI CUTYaTHBHI IOJi], BUKJIMKae HEOOXIAHICTh Y BUKOPUCTaHHI TEXHO-
norii Big Data, sika Hajae MOXKIIMBICTh ONPAIlbOBYBATH CTPYKTYpOBaHi Ta
HECTPYKTYpOBaHi JIaHi BeTMYE3HNX 00'€MiB Ta 3HAYHOTO PI3HOMAHITTS, IO
e(heKTHBHO OOpPOOIIAIOTHCS TOPU3OHTAIHLHO MaCIITA0OBAHUMH TPOTPaMHU-
MHu iHCTpyMeHTamHu [4]. Big Data maOynm mmpokoro momwupeHHs B Oara-
TBHOX Tay3sX Oi3HECY: B OXOPOHI 3I0POB’sl, TEIEKOMYHIKaIlii, TOPTiBIi, JT0-
ricTui, y (iHaHCOBUX KOMITaHIfX, a TAKOXK Y JepkaBHOMY yrpaniiHgi. Ce-
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pen cydacHHX cucTeM aHaii3y Big Data mokHa Bunminuté HactymHi: Oracle
Business Intelligence Cloud Service, TIBCO Data Science, NodeXL,
Megaputer PolyAnalyst, Informatica PowerCenter, SAS Enterprise Miner,
RapidMiner, Deductor Academic 5.3.

. Cepsep
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Puc. 1. Anroputm Ta Habop crieniani3oBaHOro 003 HAHHS

Hocnimxenns MmoxauBocteil mryanoro inTenekty (LLI) y cdepi in-
(dhopmariiiHoi 6e3neKn, BUKOPUCTAHHS TEXHOJIOTIi MAITMHHOTO HABYAHHS Ta
MTOBEAIHKOBOTO aHaji3y BKJIIOYAIOTH PO3IMI3HABAHHS 1 BHIIYUYCHHS 3 Mepe-
XKEHOTo cepenoBuina iHpopmamii, axy LI mMo)ke BU3HAUHTH SK ITOTPO3H -
MOTEHIIiHI abo icHyrouH, aHami3yroun mporpamMHHi koa. Hoi i HeBimomi
TIOTPO3H, SIKI MOXKYTh BHSBUTHCH HEKOHTPOJIBOBAHUMH JUISl BJIACHHKIB 1 KO-
pHCTyBadiB 1H(POTEICKOMYHIKAIHHIX MEpEeX, MOXKYTh O ITIEBHOTO 4Yacy
CHPUSITH BTPYYaHHIO 3JIOBMHCHHKIB (XaKepiB) 10 CHCTEM 3 KOH(iIEHIiH-
HOIO iH(opMalieo abo HaJaBaTH MOJINBICTE KOMIT' IOTEpPHHUM Bipycam BH-
KOHYBaTH pyWHiBHI mii. LI mpoOieMa cTOCYEThCS HE TIIBKU KOMEPLIHHUX
oprasizaniii, MoBa iizie 1 Ipo opranizauii a0o ycTaHOBH, SIKi 32 CreH}iKo0
CBO€T MisITLHOCTI TOBUHHI 30epiratu iH(OpMaIlifo HaBYaIbHOTO a0 J0BiJI-
KOBOTO CIIPSIMYBaHHS, i TapaHTyBaTH il JOCTYIHICTH 1 IUTICHICTh. YTIpaB-
JHHA TIOPUIHUMA XMAapHUMHU MEpeKaMH, pearyBaHHSI Ha BEUYE3HY KiJlb-
KICTh BEJIMKUX JaHUX, K IepeOyBarOTh B MEPEXKi, 3p0OCTaroda KiIIbKICTh TIi-
IKITIOYEHUX MOOUTHPHHUX MPUCTPOIB, MO OaKaroTh OTpUMATH AOCTYyH A0 Wi-
Fi, a Tako’k MOCTIMHO 3pOCTarOUNii PU3UK 1 MOMHUPEHICTh Kibep3arpo3 Temnep
€ HOPMOIO, 110 3MIHIOE 3BUYHE MOHATTS MOHITOPUHTY Oe3IeKkH 30epiraHHs
JTAHWX.

TakuM YMHOM, CIIiJ 3a3HAYNTH, IO BIUIMB IHTEJICKTYAJIBHHUX iH(OP-
MaliiHUX TEXHOJIOTIH 3arajoM Ta CHCTEMHM IITYYHOTO iHTENEKTy 30KpeMa
Ha Tpoluec oOpoOKHM BeNMKUX 00csriB iHpOpMalii moTpedye HoiydeHHs
BEJIMKOI KITBKOCTI CyJaCHHX MPOTpaMHO-arapaTHUX 3ac00iB, BUCOKOKBATi-
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(hikoBaHMX (haxiBIliB, aje MPH IMHOMY — 30UIBIIYE SKICTh i MBUIKICTH 00pO-
Oxu iH(popMartii, rapanTye Oe3neky ii 30epexeHHs.
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PEKOMEHJIAIIIL 3 PETPO®ITY XOJOAUJIbHOI MAIIIMHA
CUCTEMHU KOHANINIOHYBAHHS HOBITPSA ITACA)KUPCBKHX
BAT'OHIB

Tmenko B.M., BpaiikoBcbka H.C., lllepouna FO.B., 'opaymko FO.B.
Heporcasnuil ynigepcumem inghppacmpykmypu ma mexmonozii

BigmosinHo 10 pinteHs MOHpeaIbChKOTO MPOTOKOTY Ta IHIINX MiXK-
HApOJHMX JIOMOBJIEHOCTEH IIOJ0 PEYOBHH, sIKi pyHHYIOTH O30HOBMH Iap,
XOJIOMUIbHUH areHT XxnanoH-12 (R12), skuit 3acTocoByBaBcs B XOJIOAMIb-
HOMY O0OJaJIHAHHI CUCTEM KOHJIHIIIOHYBAHHS MOBITPS MaCaXUPCHKUX Baro-
HIB BIIPOIOBXK 0araTboX pOKiB, BU3HAHUI 030HOPYHHYIOUOIO PEYOBHHOIO 1
HOT0 BUPOOHMIITBO i BUKOPHCTAHHS B HUHINIHINA 9ac 3a00pOHEHO.

B cucremi xonnuiionyBanus moBiTps MAB-II macaxupchkoro Ba-
rOHa BUKOPUCTOBYETHCS TTAPOBa KOMIIPECiiiHa XOIOMIFHA MaIlHA OJHOC-
TYIIEHEBOTO CTHCHEHHS, 10 pO3paxoBaHa Ha XOJOMMIBHUI areHT R12.

B sxocti anbrepHaTHBE 3a00pOHEHOMY /10 BUPOOHHUIITBA XOJOIMIIb-
HOMY areHTy R12 BBaKalOThCS XOJOAWJIBHI areHTH, [0 HE MICTATH aTOMIB
XJIOPY 1O SKHUX HAJCKHUTh YUCTUH XONOMUIbHUE areHT R134a 3 moreHIia-
JoM pyiiHyBaHHS 0300y ODP =0 .

[TopiBHsUTEHUY aHaNI3 MOKAa3HUKIB TETUIOBOTO PO3PaxXyHKY XOJOIHU-
JbHOI MalIMHU CHUCTEMH KOHIUITIOHyBaHHs ToBiTps Tmimy MAB-II maca-
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JKUPCHKOT'O BaroHa IpHu BUKOPUCTaHHI X0JIOaWIbHNX areHTiB R12 ta R134a
Ha YMOBHU TeMII€paTypH 30BHILIHBOIO MoBiTps £, =36°C, BigHOCHOi BO-

norocti moBiTps ¢, =70%, TemuepaTypu MOBITpS BCEpeIUHI BaroHa

towoon = 24°C , BimTHOCHOT BoJIOTOCTI MOBITPs @, = 50% Hae migcraBu pe-
KOMEHIYBAaTH IJIs 3aCTOCYBaHHS XOJOAWIBHOTO areHta R134a B sKocri
aTbTepHATUBHOTO 3aMicTh R12, Tak sk cepeaHs po30iXHICTh MOKa3HUKIB

TEIUIOBOTO PO3PaxyHKy: o00’eM, IO ONWCYIOTh TOPIIHI 3a TOAWHY
Vh,M3 /200 ; edeKTUBHA MOTYXHICTb N,, Bm ; TeNjaoBUil NOTIK B KOHJEH-

caropi Q,,Bm T1a 3Hauenns COP. ne nepesuiye 3,6%.

VY curyallii, o ckiagach, akTyalbHAM € PO3po0Ka pEKOMEH AN 1O
MEPEBEACHHIO XOJOAWIBHOI MAIIMHM HA aJbTCPHATHBHUN XOJIOJATCHT
R134a, mo mependavae 3aminy xonogoarenta — petpodit. Perpodit xoo-
IHAIBLHOI MallUHU CKIIAJA€ThCs 3 AEKIILKOX €TalliB, 1[0 MAalTh 3MiCTOBHI
omepartii.

Bu3HavaroTh Ta 3amHMCYIOTH HapaMeTPH XOJIOIWIBHOI CHCTEMH IpH
po0oTti Ha xonoauiapHOMY areHTi R12. JlanHi mpo THCK, Temiepatypy (BH-
NapHHKa, KOHJeHcaTopa, TPB, Ha BCMOKTYBaHHI Ta HaTHITaHHI KOMIIpecopa
Ta iH.) IpU PI3HUX TEMIEpaTypax HABKOJIHWIIIHBOTO CEPENOBHIIA Ta IPHMi-
IICHHAX MAaCaXXHPCHKOTO BaroHa. BaroH BCTaHOBIIOIOTH HA CIICI[iasli30BaHY
kouito. TlepeBipsroTh TEXHIUYHUI cTaH OONaTHAHHS CHCTEMH KOHIUIIIOHY-
BaHHS MOBITPs, KOMIUICKTHICTE BY3IiB Ta Aetaneil. [IpoBonsATh Bi3yanbHUN
OTJISIIT CHCTEMH MUPKYIIALIT XOJIOAUIBHOTO areHTa XOJOJUIFHOI MAIIMHK Ha
BIZICYTHICTB CIIiJiB BUTOKY XOJOAMJIBGHOTO areHry, MpH HEOOX1AHOCTI mepe-
BipKy MPOBOJASATH 3a JOIIOMOTOI0 E€JICKTPOHHOTO BUTOKOIyKada. Bumais-
10Th XonogoareHT R12 3 cucremu X0NOAMIbHOT MAalIMHU Ta MPOBOJATH HO-
ro yTuimizamito. BHUKOHYIOTH AEMOHTa)X KOMIIPECOPHOTO OJIoKa, TPHOX
(GiTBTp-0oCyIIyBadiB, BCMOKTYIOYOTO BEHTHIII KOMIIpECOpa, HarHITaJIbHOTO
BEHTIJISI KOMIIPECOpPa, TEPMOPETYIIOIOYNX BEHTUIIB, 3aMICTh IBOX JAEMOH-
TOBaHUX TEPMOPETYIIOIOYNX BEHTHJIIB BCTAHOBJIOIOTH TEPEXiTHI BCTAaBKH
JUTA 3’€THAHHS CHCTEMH IMPKYJIALI] XOJOIMIFHOTO areHTa 3 BHIIAPHUKOM.
3aMiHIOIOTE MEMOpaHy 3amo0DKHOTO KJlallaHa pecuBepa Ha TUIIOBY HOBY.
BHKOHYIOTH pEMOHT KOMIIpECOpa B BIAIUICHHI 3 PEMOHTY KOMIIPECOPIB Ta
3anpaBsiioTh CUHTETHYHOI0 071Bo0 TRITON SEZ-68 B kinmbKkoOCTi 3 KT

JIJisi IPOMUBKH CHCTEMH IUPKYJIAIIT XOJOAMIBHOTO areHTa XOJIOIU-
JIBHOT MAaIllMHU BUKOPHUCTOBYETHCS: MMPOMUBOYHA CTAHIIS i IPOMHBOYHA Pi-
JTUHA.

[IpoMuBKa CHCTEMU IUPKYIIALII XOJOIMIFHOTO areHTa BUKOHYEThCS
B JIBa CTAIIH.

1 eram — mpoMuBKa OJ0Ka BUITApHUKA
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2 eTar — MPOMHBKA KOHICHCATOPHO-PECUBEPHOTO OJIOKA.

BinpeMoHTOBaHMI KOMIpecop 3ampaBieHUl CHHTETUYHOIO OJIMBOIO
BCTaHOBJIIOIOTHh HA BaroH, BCTAHOBIIOIOTH (PibTp-ocynryBadi. BunpoOyroTs
CHCTEMY IUPKYJIIAIi] XOIOIMIBHOI MAalllMHU Ha TEPMETHYHICTD a30TOM 3 Oa-
noHa. Tuck BunpoOysanns 2,0 MIla (20 kre/cm?). BumpobyBanHs Ha rep-
METHYHICTh BBaXKA€ThCS 3aKiHUCHWM, KOJHM BIIPOJOBXK 96 romuH, ane He
MeEHII 72 TOAWH He OyIyTh BUSBJICHI HEIMUIBHOCTI a00 KOJIM B XOJIOIWIIBbHIN
cucteMi He Oyne MajiHHA THCKY, BPAXOBYIOUH TEMIIEPATypy OTOYYHOUOTO
cepeoBHIIa.

Mo 3akiHYCHHIO BUMPOOYBAaHHS HAa TePMETHYHICTh BUIAISIOTH a30T 3
CHUCTEMH IHPKYJAIIl XOJOJMIBHOTO arcHTy 1 BaKyyMyIOTh cuctemy. Jlims
BaKyYyMYBaHHS CHCTEMH XOJIOJWJIBHOI MAIIMHU BUKOPHUCTOBYETHCS BaKyy-
MHHUH Hacoc. [Iporec BakyyMyBaHHS IPOBOAUTHCS A0 THX IIip, TOKH HE Oy-
Iie 3anumaTtics Bakyym 1,5..2,0 MM.pT.CT.

3amnpaBka CUCTEMH XOJOIMIBHOT MAaIlTHHY TIPOBOIUTRLCS B PiAKii (a-
31 3 Oanony. [IpuenHyeThCS 3amIpaBOYHUI TPyOOTIPOBiA 3 OaOHOM O CHC-
TEMH XOJIONWIbHOI MamHA. [I0OTIOBHEHHS CHCTEMHU XOJIOAWIBHAM ar€HTOM
R134a 3nificHIOETECS IPH MTPALIOIOYiil YCTAHOBIII B KIJIBKOCTI 10 28 KT.

XononuinbHe 00NaNHAHHS YCTAHOBKHM KOHIWIIOHYBAHHS MOBITPS
NepeBIpSIOTh Ha Mpale3JaTHICTh B aBTOMaTHYHOMY pexuMi poboru. Ilin
4ac poOOTH XOJIOAMIBHOTO OOJaTHAHHS, KOHTPOIIIOIOTH MOKA3HUKUA BUMi-
PIOBaJIbHUX HPHJIANIB 3TiAHO 3 Tabnurero 1.

Tabmuus 1
IToka3HNKH BUMIPIOBATBLHHX NPUJIAAIB X0JIOAWILHOI MAIUNHU
[Tapametp, KM KOHTPOJIIOIOTH Tun ycraHoBku:
MAB-II
Tuck yeMokTyBaHHs, MITa (kre/cv?) 0,18...0,25
(1,8...2,5)
Temnepatypa koHAeHCYBaHHs, °C 30...55
INepeBuienHss Temrepatypu KOHAEHCYBAaHHS HaJ
TEMIIepaTyporo 30BHIMIHLOTO HOBITPs, °C 15
Tuck Harsitanns, MITa (krc/cm?) 1,2...1,5
(12...15)
Tuck onuBHU 3a BiJpaxyBaHHSIM THCKY YCMOKTYBaH-
s, MIa (kre/cm?) 0,15...0,20
(1,5...2,0)
TemnepaTypa noBiTps BcepeauHi Barona, °C 23...25

Po3pobneni pekomeHaamnii 3 peTpodiTy XOJOAMIHFHOI MAIIMHU CHUC-
TeMHu KOHIuIioHyBaHHS moBiTpss MAB-II 3 xomogmmsHOTO arenra R12 nHa
R134a, po3mimenuil y macaXupChKUX BaroHax, Aal0Th MOXKIIUBICTH TPOBE-
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JICHHS 3aMIHU XOJIOIUIILHOTO areHTa Ha albTepHATUBHUMN B JII0YOMY XOJIO-
IUIHPHOMY O0JIaTHAHHI B YMOBaX BarOHOPEMOHTHOTO ITiIIIPHEMCTBA.
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JOCJAIIKEHHA YMOB EKCILIYATAIIIT MAHTOTPA®IB, IK
OB'€EKTIB EJIEKTPOTPAHCIIOPTY

Kotuk B., Tecaenko B.

Ykpaincoxuii deparcasnuil ynisepcumem Hayxku i mexuonozii

P03BUTOK Cy4acHHMX TPaHCIOPTHO-JIOTICTUYHHUX CHUCTEM MOTPEOye
BUKOPHUCTAHHA CYy4acCHOTO PYXOMOTO CKJIaZy JUIsl 3a0€3NeUeHHs epeBi3-
HOTO Tpoliecy BaHTaXiB Ta MacakupiB. Y OinbmiocTti kpain €Bpomeincs-
koro Coro3y BUKOPHCTOBYIOTH CYYacHI €JIEKTPOBO3U Ta €JIEKTPOIOi3y,
SIKi MPOEKTYIOTH Ha MIBUAKOCTI pyxy 250...350 km/rox.

ExcruryaTaniitHuii mapk eJIeKTpHYHOTO PyXOMOTO CKiIamy YKp3a-
J3HMLI 3aJUIIAETHCS MOPAIBHO 3acTapiiuM Ta (i3MYHO 3HOLICHHM.
OnHUM 3 NUISXiB MOKpaIieHHss 0e3MeYHoro i 0e3aBapiifHOTO BUKOpHC-
TaHHS PyXOMOTO CKJIaay € MOJEpHi3allis BY3JIiB i arperaris, sIKi 103BO-
JAIOTHh Y CBOIM KOHCTPYKIII 3aMiHy OKpEeMHUX CKIIaIOBUX, pecypco3bepi-
ralo4MMH €JIEMEHTaMH, CY4aCHHMHU NPOBIJHUKOBHMH MaTepiajaMu TO-
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10, IO HE 3MIHIOIOTH 3araIbHOI KOHCTPYKIii, ane if CyTTeBO yIOCKOHA-
JOIOTH 1 MiBUINYIOTh HAaAIHHICH BLHIJIOMY.

[Ipu mpomy HEoOXigHO po3poOHUTH HOBY, a0 OHOBUTH ICHYIOUY
CTpaTerilo TEeXHIYHOTO OOCIYyroBYBaHHS 1 PEMOHTY TaKMM YHHOM, 1100
MOJEpHi3alis 9i yJOCKOHAJICHHs, a00 IMOBHA 3aMiHA IIEBHOTO By3Jlla HE
MoTipuryBaza IHHAMIKY BCHOT'O pPyXOMOTO CKIIafy.

OaHMM 3 TakuX amapariB Ha €JIEKTPOBO3aX 1 €JIEKTPOIOoi3ax, Mo
BUKOPHUCTOBYIOTHCSI 3 60-X pOKIB MUHYJIOTO CTOJITTS € CUMETPUYHHUN
cTpyMmornpuiimau nanrorpagpHoro tuny (Puc. 1, a) [1, 2], skuil MOXJIMBO
3aMIHHTH CyYaCHHUM acUMETpHYHHM cTpymomnpuiimadem (Puc. 1, b), mo
BUKOPHUCTOBYETHCA NMPU BUCOKHUX MIBUAKOCTAX pyxy [1, 3].

Puc. 1. Ctpymonpuiimadi naHTorpaHOro THILY:
a — CHMETPUYHUI; b — acuMeTpuIHu

IMpu MoxepHizanii, a0 MPOEKTyBaHHI HEOOXiJHO MPOTHO3YBaTH
HaAIfHICTh HOBOT'O amapaTy 3 ypaxyBaHHSM BCTaHOBJICHHMX BHMOT TeX-
HIYHOTO OOCIIyrOBYBaHHS Ta PEMOHTY MJIS KOXKHOTO €JIeMEHTa KOHCTPY-
KIIii pyXOMOro CKJIaay i BUKOHATH NOPIBHSUIPHUHN aHami3 HamgilHOCTI 3
ICHYI09O0I0 KOHCTPYKIIi€I0, OI[IHWBIIN YMOBH €KCILTyaTallii, MpUYuHU Ta
MEXaHI3MH BIIMOB.

OCKITBKH, TPAEKTOPIsS MEPEMILICHHS Y IPOCTOPi €JIEMEHTIB CTPY-
MoTpuiiMaya He 3aJIMIIAETHCS MOCTIHHUM, IIO MOSICHIOETHCSI HEMOCTIN-
HICTIO BUCOTH KOHTAaKTHOTO APOTY, OAHHUM 3i CIIOCOOIB OLIHKHM HaAiiHO-
CTi € MOZETIOBAaHHSI HOro poOOTH, 3 MOXKJIMBUM BHKOPHCTAHHSIM Bapia-
UiHHOTO MPHUHIUIY OMHCY NMPYXHOJUHAMIYHOTO MEPEMIIICHHS elIeMeH-
TiB MEXaHi3MiB cTpyMonpuiiMada [3].

Jns 1poTO BUPILIYIOTBCS CHCTEMH DIBHSHB JUISL MOCIIJOBHO
3’eIHaHUX JaHOK MexaHi3My maHtorpadiB (Puc. 1, a, b), sxi mo3somns-
IOTh BpaXyBaTH HEMOCTIHHICTh BUCOTH KOHTAKTHOTO JAPOTY, BUKJIUKAHOT
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PO30IKHOCTSAMHU B €aCTUYHOCTI 1 Maci KOHTAKTHOI MiABICKH y MPOJHO-
Tax 3aKpirneHHs.

['oOBHUM TOKa3HWKOM, KW BIUIMBA€ Ha XapakTep 3MiHU KOH-
TaKTHOTO HATHUCKY, BiJl YOTO 3aJIC)KHUTHh CTEIIHb 3HONIYBAHHS KOHTAKT-
HHUX CTPYMO3’€EMHHUX €JIEMEHTIB Ta KOHTAKTHOT'O IPOTY, a, BiAMOBIAHO, i
TepMiHy iX e(peKTHBHOI eKcIuTyaTalii € po3paxyHOK NMPUBEIEHOI MacH
cTpymonpuiiMaua [1, 3].

MatemaTuyHe MOJEIIOBaHHS B3aeMOJii CTpyMonpuiiMadviB, IO-
3BOJISIE OYIKYBATH MiJBUIIEHHS HAaIIHHOCTI Ta OE3MeKH eKCIuryaTamii py-
XOMOTO CKJaay 1 Oro eJxeMeHTiB, 30KpeMa CTPyMOIIpHUMadiB.
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MEPCNEKTUBU PO3BUTKY CYYACHOI JIOTICTUYHOI
IHOPACTPYKTYPH TPAHCIIOPTY

Kpameninin O., lllanaTtina O.
Yxpaincokuii 0Oepoicasnuil ynisepcumem 3ani3HUMHO20 MPAHCROPIY

Ipomnecn Tnobamizarii €eKOHOMIKH CTaBJIATh Mepen YKpaiHO 3a-
BIAaHHS  palliOHAJILHOTO  BUKOPHCTaHHS  IOTEHILIaNly  EKOHOMIKO-
reorpaiqHOTO TOJOXKEHHS, e(EeKTHBHA peali3allisi SKOTro CIPHATHME
OTPUMAaHHIO €KOHOMIYHOTO e(eKTy BiJ ydacTi y MDKHApPOJHUX MEPEBE3CH-
HSX, @ TaKOX CTBOPUTHL HOBI CKOHOMIYHI MEXaHi3MH BIUIMBY Ha CBIiTOBI
€KOHOMIYHI TIPOIIECH.

B cygacHuX yMOBax CIIOCTEpIraeThes MaAiHHSA O00CSTIB MEepPeBE3CHHS
3QTI3HAYHUM TPAHCIIOPTOM, SIKE TIOB’s3aHe, TIEpII 3a BCE, 3 BOEHHUM CTa-
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HOM B HaIllii KpaiHi, a TaKOX 3 MaJiHHAM OOCATIB IPOMHUCIOBOTO BUPOO-
HUIITBA, 3HWKECHHAM OOCSTiB BHYTPIIIHBOTO TIONUTY BHACIIZOK 3MEHIICHHS
KYIiBEJIBFHOI CLIPOMOYKHOCTI.

Hagitp 3a Takux ymMoB 3a maHuMu [lepKaBHOI CIIy’)KOM CTaTUCTHKH
VYxpainu OinbITy YacTKy IEepPEeBE3CHHS BaHTaXIB SIK BHYTPIIIHIX, TaK 1 MiXK-
HapOJHUX CTAHOBJISATH TEPEBE3CHHS 3aTMI3HUIHUM TpaHcTopToM [1]. OTxe
3aJTI3HUYHUIN TPAHCIIOPT JUIIAETHCS MPOBILIHAM TPAHCIIOPTOM 32 MACOBHMU
MEPEeBE3CHHAMY BaHTAXIB 3aBISKH HATIIHOCTI, KOHKYPEHTOCIPOMOXKHOCTI
it eheKTUBHOCTI Ha JJAJIbHI NIEPEBE3CHHS.

B yMoBax HeCTIHKOCTI pUHKIB TPaHCHOPTHUX TMOCTYTI BUHHKA€E He-
OOXiZHICTh B IIBHJIKIH MOJEpHi3alii eJIEeMEHTIB ITOCIYyT MO BCIH OBXHHI
JIAHIIOTa TOCTaYaHHS. [OJJOBHUM 3aBIaHHSM 3QJII3HUYHOTO TPAHCIIOPTY B
IIUX yMOBaxX CTa€ HEOOXimHICTH 30anmaHCyBaTH HelependadyBaHICTh CHTYya-
il Ha PUHKY TPAHCIIOPTHHX MOCTyT [2].

Sk moka3ye HpakTHKa CBITOBOTO JOCBILYy OCHOBHHMH 3aXOJaMHU
00 TIONIIIIEHHS (YHKIIOHYBaHHSA TPAHCIIOPTY HA OCHOBI JIOTiICTHYHHX
TIPUHIIMITIB € YIPaBIiHHS JIAHIIOTOM ITOCTadaHHS B PEKUMi peaqbHOro 4a-
cy, 3abe3neueH s ONTUMAJIbHOTO MapIIPYTy JOCTABKU BaHTAXIB, BUKOPHUC-
TaHHS Cy4YacHUX TPAHCIOPTHUX 3ac00iB, poOOTH3allis CKIAICEKHX OIepa-
.

OCKUIBKY TEXHOJIOTIS YIPABIiHH JIAHIIOTOM HOCTa4aHHS B PEXAMI
peaTbHOTO Yacy MO3BOJISIE OTPUMYBATH JIaHI MPO MEPEMINICHHS TPAHCIOP-
Ty, MOTOJIHI YMOBH B TICBHIH MiCIIEBOCTI, CTaH IIIAXIB a00 IMiJ i3HUX KO,
L[e CIPHUATUME OOPAaHHIO ONTHMAILHOTO MapIIpyT JOCTABKH, 3MEHIICHHIO
BUTpAT 4acy, e()eKTUBHOMY BHKOPHUCTaHHIO MajMBa Ha OCHOBI MPUHIUIY
CHCTEMHOCTI.

Takox 0OpaHHS ONTHMAIBFHOTO MapUIPYTy JOCTABKH BaXKJIHMBE LIS
3a0e3neueH st SKICHOI JOCTaBKHM BaHTaXiB, IPU IbOMY BHPIIICHHS 3a1adi
3MIHCHIOETHCS HA OCHOBI METOIB T€HETHYHUX aJTOPUTMIB [3], MaTemaTny-
HOTO MPOTPaMyBaHHs, IITYYHOI'O IHTENIEKTY TOIIO, IO 3a0e3meuye peaiza-
L0 TIPUHIIAITY «TOYHO B CTPOKY.

[epcrieKTHBHUM HATPSAMOM TOJIMIICHHS ¢()EeKTUBHOCTI TPAHCIOPT-
HOT raiys3i € 3iiiCHeHHS epeBe3¢Hb Ha OCHOBI aBTOHOMHHX TPAHCIIOPTHHIX
3aco00iB, 110 3a0e3reuye BaHTa)KOIIEPEBE3CHHs 0e3 BOAis, THM CaMHM 3HH-
YKYIOUH BIUTHB «TIOJICBKOT0» (PakTopy.

Takoxk aKTyaJbHUM HAIIPSIMOM € JIOCTaBKa BAHTAXKIB 3a IOIIOMOTOI0
JiTaTbHUX 3aco0iB, HANPUKIIAJ, KBAJIPOKOITEPa BEIUKOI BAaHTAKOIIIHOM-
HOCTi, OOpaHHS NUIAXY SKOTO Oyae 3mifCHIOBATHCH HAJ iCHYIOUMMH IIUIS-
XaMH Ta IHITUMH eJIeMEeHTaMu 1HPpacTpyKTypH, 3a0e31edyodn epeBe3eH-
HS SIK TOBapiB, TakK i Jrofei [4].
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3aBepIIasbHAM €TaroM IEPCIEKTUBHOTO PO3BUTKY JOTiCTHYHOI iH-
(pacTpyKTypu TpPaHCIIOPTY € 3alpOBAKEHHS POOOTH3AMIi CKIAJACHKUX
omepamniid, Ipu NbOMY 3a0e3MedyeThCs JOCTYI B Oyab-siKi Ba)KKOJOCTYIIHI
MicCIIs, BOJIOAIIOYM PO3MIMPEHOI0 30HOI0 OTIsAAy. JlaHuii 3axin gae MOXKITH-
BiCTh 3HAYHO MiJABUIIUTH €(EKTUBHICTh Ta MIBUIKICTh CKJIAJICEKUX TPOIle-
ciB, 3a0e3medyoun po3BUTOK CEPBiCY HA CYy9acHOMY PiBHI 3a YMOBH THYY-
KOCTI Ta HaJIIHOCTI.

TakuMm dYMHOM, peaii3allisi 3aIpOBaHKCHHS CYYaCHHX TEXHOJOTIH
TPaHCIIOPTHOI 1HPPACTPYKTYPH HA OCHOBI JIOTICTHYHUX MPUHLMIIB JJO3BO-
JIUTH MOKPAIUTH POOOTY TPAHCIIOPTY B I[LIIOMY, 3MCHIIUTH BIUTUBU KPU30-
BUX CUTYAIlill B €KOHOMIIIi, 3a0€3MCUUTh PECypCo30epeIKCHHS.
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YAOCKOHAJIEHHS ITPOLECY NIEPEBE3EHHS
MMPOJOBOJIBYNX TOBAPIB 3A PAXYHOK ®OPMYBAHHA
E®EKTUBHUX MAPHIPYTIB B YMOBAX CE3OHHOT'O
TIOTTATY HA JIOCTABKY BAHTAXKIB Y BOCHHUM YAC

Kyzes 1.O.
Kpemenuyyvruii nayionanvhuil ynisepcumem imeni Muxaiina Ocmpo-
2PaoCcbK020

OTpuMaHi YHCENBbHI XapaKTePUCTHKU IO TIDKHSIX PO3TISHYTOrO
Mepioly HECYTTEBO BIIXHWISIIOTBCS BiJl CEpelHIX 3HadeHb. HalOinmbimi
BIIXWJICHHS XapaKTEpHI JUIs mapamerpa MacimTady BHUIAIKOBOI BEIWYHHU
obcary maprii BaaTaxy Bix -13%mo + 13% BiZHOCHO cepemHBOTO 3HAYCH-
HA 3a JochipkeHnit nepion. I[lapametp dhopmu Ui BUMAIKOBOT BEIMIHHHI
o0cary mapTii BaHTaXXy MPH IIbOMY BiIXHISETHCS Bix -5% 10 +4% BigHOCHO
CepefiHbOro, a mapamerp Macutady BHIIAJKOBOI BEMYMHH IHTEPBAIY
HaIXODKEHHS 3aMOBJIEHHS BiaxwmiseTses Bif -1% mpo +2% BiZHOCHO ce-
PeIHBOTO 3HAYSHHSI 32 BeCh Mepiof] 0OcTeeHHs. TakuM YHHOM, HaBeICeHI
YHCEIbHI XapaKTCPUCTHKH, CTATHCTUYHO KOPPEKTHO JTO3BOJISIOTH OMUCATH
nonut Ha gocraBky npoaykuii 1T «Bikrop i K» B nenTpamsHOMy perioHi
Ta MOXXYTh OyTH BUKOPHCTaHI /Ul TeHepanii NONHUTy B IMiTaliiHUX MoJie-
JISIX TIPOIIECY TPAHCIOPTHOTO OOCITYTOBYBaHHS.

KirodoBi cnoBa: TOBapuM HapOIHOTO CIOXHBAHHS, BipTYyalbHI
MapuIpyTH, BAHTAKOIOTIK, TEXHOJIOTIS KUTBIIOBAHHSI 3asBOK.

B nanmii wac mocraBKa BaHTaXiB 3MIHCHIOEThCS Ha 64% 3 BHKOpH-
CTaHHAM Mepexi [HTepHeT (po3MillIeHHs 3asIBOK Ha TEPEBE3E€HHS B TpPaHC-
MOPTHHX TOpTajiax), B 25% — 3 BUKOPUCTAHHAIM BiJOMYOTO TPAHCHOPTY Ta
B 13% — nmepeBe3eHHsI 0COOMCTUM TPAHCIIOPTOM (BUKOPHCTOBYIOUH B SIKOCTI
MepeBi3HAKA BIIACHWKA BAHTa)XHOTO TPAHCIIOPTHOTO 3aco0y). Bci mi mepe-
JIyMOBU BU3HAYMJIM HEOOXIIHICTH B po3poOIli BipTyaJbHO-JIOTICTUYHOI CH-
CTEMH JIOCTABKH TOBapiB HAPOJTHOTO CIOKHBAHHS B YMOBAaX CE30HHOTO ITO-
MTUTY Ha JOCTaBKYy BaHTaXKiB.

Ha cy4acHoMy eTarmi OJJHIM 3 BH3HAYaJIbHUX YHHHUKIB KOHKYPCHTO-
CIIPOMOXHOCTI TIAMPUEMCTBA CTa€ 3a0e3neucHHs S(hCKTUBHOI CUCTEMH 00-
CIIyTOBYBaHHs CrokuBayiB. ChOTOAHI MIANPHEMCTBA, SIKI KOHKYPYIOTh
BHKJIIOYHO HA Ti/ICTaBi TEXHIYHUX XapaKTEPHCTHK TOBAapy, paHO Y Mi3HO
BHSBJISIIOTHCS] B HEBUTTHIN JIJ1s1 cebe cuTyarlii B MOopiBHIHHI 3 hipMamu, sKi
3MIIHIOIOTH CBOIO PUHKOBY TO3HIIIO, iIBUIIYIOYH AKICTh 00CIyrOBYyBaHHS
BaHTA)XOBJIACHUKIB 1 MepeBi3HUKIB [1].

3 ormAny Ha 3araJbHUM CTaH MpOoOJIeMaTHKH, A MOoOyIoBH edek-
THBHOI CHCTEMHU JIOCTaBKH TOBapiB HAPOJHOTO CIIOKMBAHHS HEOOXigHO, B
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TIepITy Yepry, 3BepHYTH yBary Ha CTBOPEHHSA BipTyaJbHHUX NEpEeBE3eHb, PO-
0oTa SKMX 3aCHOBaHa Ha 300pi iHpopMaIlii PO MapaMeTpy BaHTAXKOTIOTOKY
B B/, Mozmeni mporHo3yBaHHSA, MOJENi pO3POOKH albTepPHATUBHUX BipTY-
TBHUAX MapmpyTiB. Moenb MpOrHo3yBaHHS MPOIOHYETHCS PO3pOOIATH 3
BHKOPHCTAHHSAM CY9aCHOTO MaTEMaTHYHOTO amapary

«HEWpOHHI Mepexi». JlaHWii amapar T03BOJIIE PO3POOISATH CaMo-
OCBITHI MOJEJ 3 MiHIMAJIBHOIO MOMMJIKOIO NMPOTHO3Y, SIKI BiJpPI3HAIOTHCS
BiJl ICHYFOUHMX HAOYHICTIO 1 IPOCTOTOK) BUKOPUCTAHHS, & TaKOX MOX-
JIMBICTIO BPaxOBYBAaTH Pi3HI IMOBIpPHICHI ()aKTOpH 1 HEBU3HAYEHICTH HaJ-
xo/keHHs iHdopmanii mpo mnapamerpu cucteMu. llepBUHHHMI aHai3
(byHKIIOHATBHUX 3aJexHOCTeH [2,3] 103BOIIsE CTBEPAXKYBATH, IO ICHYIOThH
Taki 3HA4YEHHs rapameTpiB monuty Ha noctaBky THC B yMoBax ce30HHOTO
MIOTIMTY Ha JIOCTaBKY BaHTaXiB, NMPH SKAX BUOIp HAHOUIBII ePEeKTHBHOTO
BapiaHTy 0OCIyTOBYBaHHS IOTOKY 3asBOK 3 TPHOX PO3TILIHYTHX allbTepHA-
TUBHUX € HEOJHO3HAYHHUM, TOOTO iCHYIOTh OOJIACTI €(EeKTHBHOTO BHUKOPH-
CTaHHS BapiaHTIB TEXHOJIOTIYHOTO IPOIIECY OOCITyrOBYBaHHS.

Tak, npu 3HadYeHHAX mapaMeTpiB motoky mQ = 0,3 i pT= 8§ rox
ICHYIOTB Taki 3Ha4eHHS BiTHOIICHHS PU3UKY [UIS BUIIAIKOBOI BEIMIMHH iH-
TepBAly HAAXOKCHHS 3asBOK, NIPH SIKUX HAWOUIbII eEKTUBHOIO TEXHO-
JIOTi€l0  OOCIIyrOBYBaHHsS IIOTOKY 3asBOK € IIPONOHOBAaHHMH alrOPUTM
KiJIbLIOBaHHS 3a5BOK, IIPH IIbOMY TaKOX iCHY€e 00JIaCTh 3Ha4€Hb BiJJHOIICH-
HSl PU3HKY, IJIS SIKHX HalOUIbII e(EeKTMBHO BUKOPHCTOBYBATH 3MIlIaHUN
BapiaHT 00CIIyrOBYBaHHSI.

Takoxx mpu 3Ha4eHHAX MapameTpiB moToky mQ = 0,3 ta Al = 0,5
rof-1 icHye iHTepBaJ 3HAYCHh MAaTEMATUYHOTO OYiKYBaHHS IS BHITAIKOBOT
BEJIMYMHHA TPAHMYHOTO Yacy OWiKYBaHHS BHKOHAHHSA 3asBOK, JJIS SIKOTO
HaiiOLIPII e()eKTUBHUM BapiaHTOM OOCITYTrOBYBaHHS € JHOCTaBKa BaHTaXiB
[0 PO3BI3HMM MapuIpyTaM, IIpU IIbOMY TaKOX ICHYe iHTepBaj 3HaYCHH 3a-
3HAYEHOTO MapaMeTpa TMOIMUTY, U SIKUX HaWOLIbIl e()eKTUBHUM € 3Millla-
HUH BapiaHT 00CITyrOBYBaHHS ITOTOKY 3asIBOK.

Jlist 3HaYeHs napameTpis motoky 3asBok UT = 10rox i Al = 0,2 roa-1
ICHYIOTh TaKi 3HAYCHHS MEIIaHU BHIAJKOBOI BEIIMYMHU MAPTii BaHTAXKY,
NP SIKUX HaHOLIbII e()eKTHBHUM BapiaHTOM € BHKOPUCTAHHS 3aIpOIIOHO-
BaHOI TEXHOJIOTIi KUTBIFOBAHHS 3aBOK, KPIM TOTO, MOKHA BUAUTUTH 1HTEP-
BaJI 3HAYCHb MEJIiaHu MapTii BAHTaXy, PH SKUX HAHOINbII 3HAYEHHS PiBHS
00CITyTOBYBaHHS JOCSTAIOTHCS 32 PaXyHOK OOCITyTOBYBaHHS IIOTOKY 3asSBOK
10 3MIITAHOTO BapiaHTy; TaKOXK MOXHA BHUAUIUTH TaKWH Aiara3oH 3HAYCHb
mapTii BaHTaXy, [UIA SKOTO HaMOLIpII epeKTHBHUM € BapiaHT 0OCITyro-
BYBaHHA 3 QOPMYBaHHAM PO3BI3HHX MapIIpPyTiB JOCTaBKH BaHTaxiB. 3 Me-
TOIO BU3HAYCHHS 00JacTel HalOIIbII e()eKTUBHOTO BUKOPUCTAHHS PO3TJIs-
HYTUX aJbTePHATHBHUX BapiaHTIB 0OCIYrOBYBaHHS IOTOKY 3asBOK Ha JI0-
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craBky THC B yMmoBaXx CE30HHOTO TONHTYy Ha JOCTaBKY BaHTaXiB
OIIIHIOIOTHCS TOUKH MTEPETHHY BiAIOBITHUX KPUBHX.

Takum anaom, ipy mQ = 0,3 i pT= 8 rox HaKOUIEII ehEeKTHBHUM €
BapiaHT OOCIIyrOBYBaHHS 3 BHKOPHCTAHHSIM 3alPOIIOHOBAHOI TEXHOJOTIl
KUTBITIOBaHHA 3asBOK JUIA 3HAUCHb BiJHOIICHHS PH3UKY IHTEPBATy HAaIIXOA-
KeHHs 3as1BoK 10 0,26 ron-1, a s 3Ha4eHb BigHOWICHHA pu3uKy AI> 0,26
roa-1 HalOLTbII e]eKkTUBHMM € 3MilIaHWH BapiaHT OOCIYrOBYBaHHS

(puc.1).

&
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=#=Tlpennaraemslii BApHaHT KOIbLIEBAHWS
| =% Pa3poinbie MappyThl
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Cnelanblii BApHAHT 06CTYKHBAHH
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OTHomenne pPHCKa 014 HHTEpBaia MoCcTYIVICHHA 3adBOK, ‘I-T

Puc. 1. 3anexHicTh piBHS 00CIYrOBYBaHHS IIOTOKY BiJl BIIHOIICHHS PU3HKY IJIS Be-
JIMYMHY IHTEpBaly HAJXOHKEHHS 3asBOK

Jna motoxy 3asBok 3 mapamerpamu mQ = 0,3 ta Al = 0,5 rog-1
HaiiOLIpI eeKTHBHUM BapiaHToM obciyroByBaHHs € moctaBka THC mo
PO3BI3HMX MapuIpyTax JUIl CEPEJHBOTO 3HAYCHHS IPAaHUYHOTO 4acy OdiKy-
BaHHS 10 14,55 ron, a g 3Ha4eHb MaTEeMaTHYHOTO O4ikyBaHHA uT>14,55
roJl HaHOUIBII e(PEKTHBHUM BapiaHTOM € OOCIYTOBYBaHHS IO 3MIIIaHOTO
BapianTy (puc.2)./Jins motoky 3asBok 3 mapamerpamu T = 10 rox i Al = 0,2
roa-1 mpu 3Ha4YeHHSIX MeniaHu obOcsary maprii BaHTaxy, mMeHmmx 0,35 T,
HalO1IbII e)eKTHBHUM BapiaHTOM OOCIYrOBYBaHHS ITOTOKY 3asiBOK Ha JIO-
craBky THC € nmpomoHoBaHU# BapiaHT KiNBLIOBaHHS; JJIsI iHTEpBaly 3Ha-
yenb 0,35 T < mQ< 2,32 T HaiOi1bI ePEKTUBHUM € BUKOPUCTAHHS 3Millla-
HOTO BapiaHTy OOCIyroByBaHHS; a I 3Ha4CHb MeJiaHU MapTii BaHTaxXy,
6inpare 2,32 T, HalHOLIBII €EKTUBHOIO € JOCTAaBKa 110 PO3BI3HUX MapHIpy-
Tax (puc.3).
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Puc. 3. 3anexxHicTb piBHS 00CIYTOBYBaHHS IIOTOKY Bifl MEJ[iaHH BEJIMUHHH 00CATY
nmapTii BAHTaXy

BucHoBku. [[11 omiHKM edeKTHBHOCTI mpouecy (opMyBaHHS
MapuipyTiB goctaBku THC 1OIiNEHO BUKOPHUCTOBYBATH TEXHOJIOTIYHUHN
MTOKa3HUK, M0 BimoOpakae e(heKTUBHICTE OOCITyTOBYBAaHHS ITOTOKY 3asBOK.
B six0CTI TaKOTO MOKAa3HHUKA B TOCTIHKCHHAX MpoIecy GOopMyBaHHS MapIIi-
PYTIiB JOCTaBKH MPOMOHYETHCS BUKOPHCTOBYBATH PiBEHb 0OCIYTOBYBaHHS —
BiJTHOIICHHS KiJIBKOCTI 0OCITY’>KEHUX 3asBOK JI0 3arallbHOi KiJIbKOCTI 3asIBOK,
o0 HAAIWNUIM. 3ampomoHOBaHA MeEToMUKa (OPMYBaHHS BIpTyalbHHIX
MapmpyTiB goctaBku THC B yMOBax CE30HHOTO MOMHTY Ha JOCTaBKY BaH-
TaXiB JI03BOJIA€ BUPIIINTH 3a1ady MaKCHUMi3alii KpuTepiro e)eKTHUBHOCTI B
HaBe/IeHIM NOCTAHOBIY, SKUH, HA BIAMIHY BiJ] iICHYIOUHX, 03BOJISIE BHU3HA-
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YaTH Tpacu MapUIPYTIB B MOTOYHOMY PEXKHMI Uil CTOXaCTHYHUX Tapa-
METpiB MONHUTY Ha JOCTaBKY 3 ypaxyBaHHSM OIHMCAHUX OOMEXEHb 1 MpH-
MyIIEHb.
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METO/JU NIOBYJAOBH IHTEJIEKTYAJIBHUX CUCTEM
TA TEXHOJIOT'Ii ITEHTU®IKAIIII OF’EKTIB

Jlazapesa H.M.
Xapkiscokutl HayioHanvbHUull yHigepcumem paoioeleKmpoHiKu

s 3abe3neueHHs iHTerpamnii y €BponeichKy TPAaHCIOPTHY CHCTEMY,
TPAHCIOPTHA Taly3b YKpaiHW Ma€ BiAMOBINATH CYYaCHHAMH CBITOBHM TEH-
JISHITISIM PO3BUTKY Ta BIIPOBAKEHHS 1HTEICKTYaIbHUX METOJIB i CHCTEM Y
TEXHOJIOTIYHI TPOIECH, 3a0e3Meuy0ur MaJOTIOIHI TeXHOJIOTii KepyBaHHS
13 3a0€3IeYEHHSIM BUCOKHX MTOKAa3HUKIB HAIIMHOCTI Ta IKOCTI.

MeTor0 € Orisa TSHACHIIN PO3BUTKY IHTEICKTYaIbHUX TEXHOJOTIH
Ta METOZIB MOOYJOBU CHCTEM INTYYHOTO IHTENCKTY JUIA 3a/1a4 KepyBaHHS
CKJIaTHUMH 00’ €EKTaMU.

VY pobori [1] po3risaatoTbes METOAM i1eHTU(IKaLii TPy HEeTiHIHHIA
MOBEIIHIII, 1[0 € aKTYaJIbHUM IJIs1 TEXHOJIOTIYHUX MPOLECIB HA TPAHCIOPTI.
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Robert Babuska i Henk Verbruggen mist minsumeHHs eheKTHBHOCTI Kepy-
BaHHA Ta 3a0e3MeYeHHs HAaIIMHOCTI 3aCTOCYBAIM METOAM HENiHINHOI ieH-
THdiKamii Ha HeHPO-HEUITKUX MOJAEIIX. By po3risHyTi METOAN MOJEIIo-
BaHHA, IO 3a0e3MedyioTh BIANOBIIHY TOYHICTh iHTEpIpeTamii cTaHy
00’€KTa KepyBaHHSI.

s anpoxcuMartii HemiHiiHUX cucteM Plamen Angelov 3actocyBaB
EBOITIOI[IOHYIOYY HEUITKY cucTeMy [2], o Mae 3Ha4Hi nepeBard. Taki cuc-
TEMU IIUPOKO BUKOPUCTOBYIOTHCS 3aBJSKH 3HATHOCTI IO CTPYKTYPHOI Ta
mapaMeTpudHOi afganrarii. baza mpaBui HeUiTKOT CHCTEMHU PO3POOIIIETHCS B
on-line pexxumi Ha OCHOBI KPHUTEPil0 KOPEHTPOIii, 3a0e3Meuyloun BHCOKY
TOYHICTh alpOKCHAMAIIil 3 BUKOPUCTAHHIM HaWMEHIIOI KUTBKOCTI TIPABHII Ta
Yacy HaBYaHHSI.

Jis TpaHCTIOPTHUX CHUCTEM TEpIIOpATHE 3HAUCHHS Ui 3a0e3IedeH-
HS SIKOCTi KEPYBAaHHS Ma€ CTaOUIBHICTh aTOPUTMIB HaBUYAHHS Mojemi. AB-
Topami [3] Oyna gociimpkeHa CTa0lIbHICTh €BOTIOIIOHYIOUNX HEUITKUX CH-
crem (EFS). V miit po60Ti BUKOPHCTOBYIOTHCS XMapH NAaHUX IS YHUKHEH-
HS TPAaOULIHHOTO CTIOCO0Y WITKOTO BH3HAYCHHS (YHKIIA HAIEKHOCTI AJIS
KOXKHOI BXiJTHOT 3MiHHO1, a TIPOIIeC HaBYaHHS TOBHICTIO KEPYETHCS JaHUMH.
Byna nosenena criikicts EFS Ty AnYa 3a monomororo teopii JIsmyHoBa.
Cepennst moxubka ieHTUdIKanii CXOAUTHCS J0 MaJloi OKOJIMII HyJs, 3a-
0e3MevyoYr TOYHICTh HAOIMKCHHS.

Bracniok HassBHOCTI MOPYIICHb, HEBH3HAYCHOCTI BXIIHHUX ITapame-
TpIiB MOJIEIIi HaJiifHA MMOBEAIHKA € BKpail BaXKIIMBOIO JUIS ONMTHMI3allii Kepy-
BaHHS TEXHOJIOTIYHUMH TIpoIlecaMy Ha TpaHcropTi. Bubip crparerii ympas-
JHHSA € CKIaIHUM 3aBOAHHAM IS HENIHIHHNX cucTeM. TpyIoHOII IPpH Io-
OymoBi 0a3m mpaBwmII, KA MiOXOAUTH JJIS KEPOBAHOTO IPOIECY € OTHUM 3
OCHOBHHMX HEIONIKIB KOHTPOJIEPIiB i3 HEUITKOIO JOTiKoio. 11 ycyHeHHS
IIBOTO HEAOJIKY Y poOoTi [4] 3aIpOIIOHOBAHO aITOPUTM, IO JTO3BOJIIE CIIO-
YaTKy BKa3aTH MOJJIMBO HETOYHY 0a3y IpaBWIL, sIKa MOTIM CTa€ Bce OLIBII
TOYHOK B Tpoleci poOOTH CHCTEMH KEpyBaHHs. 3a JIOTOMOTOIO
KOMII'FOTEPHOTO MOJICTIOBAHHS JOCHTIIKEHO ¢(DeKTUBHICTh 3aIPOIIOHOBAHOT
NpOLIEAYPH CaMOOpPTraHizalii MoJelt.

Abraham A. po3misiHYB iHTErpalil0o HEHPOHHHX MEpEX Ta CHUCTEM
HEYiTKOTO BUCHOBKY, C(hOPMYITIOBABIIIHM TPH OCHOBHI KaTeropii: KOOMepaTH-
BHI, OJJHOYACHI Ta iHTEerpoBaHi Helpo-HewiTki moxeni [S]. IlpeacraBieHo
Pi3HI TUITH KOOTIEPATUBHUX HEHPO-HEUITKUX MOJIENIEH: HEUITKY acoIliaTUB-
Hy TIaM STh, BUJOOYTOK HEYITKHX IMPaBHJI 3 BUKOPHUCTAHHSM CaMOOpPTaHi-
3yIOUUX KapT i CHCTEMH, 3[IaTHI 1O BHBUEHHS MapaMmeTpiB HEUITKUX Habo-
piB. ABTOpOM TIpeJCTaBIIeHi Pi3HiI iHTETPOBaHI HEUPO-HEUITKI CUCTEMH TH-
my Mampani ta Takari-CyreHo, 0COOIMBOCTI Ta IepeBary pi3HUX THIIIB iH-
TErPOBaHUX HEUPO-HETITKUX MOJEIIEH.
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s MoneroBaHHS Ta iIeHTHGIKAII] HENHIHHNX cucTeM y [6] mpea-
CTaBIICHO PEKYPEHTHY HEUiTKy HeiiponHy mepexy (RFNN), mo HaBuaeTbes
MeromaMu onTumizailii poro dactuHok (MPSQO). ABTOpH 3amponoHYBaIH
anroputMu MPSO moandikanii popmynu po3paxyHky Bar. Po3po6ieni i-
HiliHa sMeniryBana (LDPSO) i anantuHa (APSO) ontuMisauis poto gac-
THUHOK. IX BHKOPHMCTOBYIOTH I HaJIAIITy BAHHS mapameTpiB (yHKLIA Ha-
nexxHocTti. OnTuMizanis mapamerpiB BUCHOBKY HEWIiTKOI CHCTEMH OCHOBaHA
Ha MeToJIi rpajieHTHOro cmycky. 3ampornonoBana RFNN 3 anropurmom
LDPSO 3a0e3neuye Oinbll TOYHY ieHTH]IKALIIO TOPIBHIHO 32 CEPEAHBOK-
BaIPaTUYHOIO IOMIJIKOIO.
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on data clouds. // IEEE Transactions on Fuzzy Systems, vol. 26, no. 5, pp. 2774-
2784, Oct. 2018, doi: 10.1109/TFUZZ.2018.2793258.

4. Ekemezie P. N., Osuagwu C. C. // A self organising fuzzy logic control-
ler. Nigerian Journal of Technology: Vol. 20, No. 1 March, 2001.

5. Abraham A. Adaptation of fuzzy inference system using neural learning. //
Fuzzy Systems Engineering, 2005, Volume 181, ISBN : 978-3-540-25322-8.

6. Hung C. W., Mao W. L, Huang H. Y. Modified PSO algorithm on recurrent
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JOCJIJIKEHHS MIITHOCTI JIAHIIIOT'OBOI CTSIKKH JIJIS
3AKPIIIJIEHHSA BATOHA HA ITAJTYBI 3AJII3BHUYHOI'O
moroOMYy

JloBCchbKa A.O.l, ®omin 0.B.2
lYKpai’HCmeZ Oepaicasnutl yHigepcumem 3a1i3HUYH020 MPAHCNOPMY,
? leporcasnuii ynisepcumem inghpacmpykmypu ma mexnonoiii

3abe3neueHHs eekTHBHOCTI (QyHKIIOHYBaHHS TPAHCIIOPTHOI raiysi
3YMOBIIOE HEOOXIHICTh BIPOBA/DKCHHS B CKCILTyaTallil0 KOMOIHOBaHHX
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cucrteM TpaHcopTy. OTHUME 3 HaHOUTBII YCIITHUX Cepel] TaKUX € 3ai3-
HUYHO-TIOPOMHI ITePEeBE3CHHS, SAKi 3HAWIUIN BUKOPHUCTAHHSA B KpaiHaX, IO
MAalOTh BUXOIH y MIXXKHAPOJHE CHOIYYEHHS depe3 MOpChKi akBaropii. Oco-
OJIMBICTIO MaHUX NEPEBE3CHb € MOXKIUBICTE CIIITyBaHHS BaroHiB MOpEM Ha
CHemiaJbHAX CylaxX — 3aJi3HMYHUX MOpOMaX, OCHAIICHUX BiANOBITHOIO iH-
¢dpactpykryporo [1, 2].

Jlnist 3abe3nedeH s CTIHKOCTI BaroHa Ha Haixy0i 3aJli3HUYHOTO HOpPO-
MYy 3/iHCHIOETBCSI HOTO 3aKpIIUICHHS 32 JIOTIOMOTOIO JIAHIIOTOBHX CTSIXKOK
(puc. 1) [3]. Ilpu 1bOMY BHKOPHCTOBYETHCS BiCIM CTSDKOK Ha OJIMH BaroH
[4, 5].

Puc. 1. Jlanmiorosa cTsbkka B poOOYOMY ITOJIOXKEHHI
1 — pama Barosa; 2 — rak; 3 — JIaHIIOT 3 po3mipkamu; 4 — rak-kapra; 5 — 30inbIueHa
naHka, 6 — Tanpen; 7 — pUM-CMyTa, 3aKpimuieHa Ha namryoi

[l 3abe3nedeHHsT HAAIHHOTO 3aKpilUIEHHS BaroHa Ha nayryOi JiaH-
IIOTOBI CTSDKKW TIOBHHHI 33JOBOJIBHATH YMOBaM MilHOCTi. OIHUMHY 3 Haii-
OUTBII BiATOBIMATBHUX CKJIAJIOBUX CTSHKKH € TaK JJIS KPITUICHHS BaroHa Ta
JAHIIOT. B yMOBax 3HAKO3MIHHUX HAIIPYKEHb, OOYMOBIICHHX KOJMBAHHSIMH
3aTI3HUYHOTO MOPOMY IPH XBHJIIOBAHHI MOPSI BUHHMKAIOTH ITOIIKOKCHHS
raka JIQHITIOTOBOI CTSDKKH, 30Kpema, aedopmariii ta Tpimmaa. CTOCOBHO
JIQHITIOTA, TO HAHOUIBII YaCTUM IOMIKOHKCHHSIM € Horo po3puB. Taka 00-
CTaBHMHA CIPUSAE TMOPYIICHHIO CTIMKOCTI BaroHa Ha maiy0i Ta 3arpoxye 6e3-
neni pyxy 3aJli3HIYHOTO ITOPOMY.

VY 3B’3Ky 3 UM BXJIMBUM € BU3HAYCHHS NIHCHUX YMOB IMpPH SKUX
3a0e3Meuy€eThCS MILIHICTh JAHIFOTOBUX CTSKOK JIJIS 3aKPIIJICHHS BaroHiB Ha
3aTI3HUYHUX TOpPOMaXx.
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Jlst BU3HAYECHHS MiHCHUX 3HAYeHb HaBaHTAXKEHb, SKI CIIpUIMae Ja-
HI[FOTOBA CTSKKA B IITOPMOBHX YMOBaX MPOBEICHO MaTeMaTUYHE MOJAEIIO-
BaHHA NMHAMIYHOI HaBaHTAXXEHOCTI BaroHa Mpu OOPTOBIM XWUTaBHIII 3ai3-
HUYHOTO TIOPOMY, SIK BUTAJKY HAHOUIBIIOI HABAaHTaXKEHOCTI HOTO KOHCTPY-
kmii. BctanoBneHo, 1o 3arajibHa BETMYMHA TPUCKOPEHHS, SIKE i€ Ha Kpai-
Hill Bix (anpuGopra Baron mopisHioe 2,47 m/c’ (0,25g). Orpumany BemH-
YHHY TPUCKOPECHHS BPaXOBaHO MPH PO3PaXyHKY Ha MIIHICTh CTSXKKHU 32 Me-
TOJOM CKIHYEHUX €JEeMEHTIB B mporpamMHomy komruiekci SolidWorks
Simulation.

[TpocropoBy Moaenb raka HOOYIOBaHO Y BIAMOBITHOCTI 10 alb00MY
KpeciieHb 0araTroo0epToBHX 3aco0iB 3aKpilUIeHb 3aJi3HHYHUX IOPOMIB.
I'paciuni pobotu 3aiiicHeHo B mporpamMHoMy Komruiekci SolidWorks.

BcranoBieHo, Mo MakCHMalbHI €KBIBAaJEHTHI HANpPY)KEHHS B TaKy
BHHHKAIOTh B pajialbHI YacTHHI 1 CKJIamaroTh Omu3bko 973,7 Mlla, mo
MePEeBUIIYIOTH forrycTuMi Ha 23%. OTxe BUHUKAa€ HEOOXiqHICTE CTBOPEHHS
3axO0iB MO0 3MEHIIIEHHS HABAaHTAKEHOCTI CTSDKKH B €KCIUTyaTallii.

Ha migcraBi BapialliiHUX pO3paxyHKiB BH3HAUEHO IOIMYCTUMHUH 3
TOYKH 30pYy 3a0e3meueHHs MIITHOCTI raka KyT KPeHY 3aTi3HHYHOTO ITOPOMY.
Le#t kyT mopiBHIOE OIH3BKO 9°.

[IpoBeneHi JOCTIMKEHHS COPUATHMYTh 3a0€3MIEYCHHIO OC3MCKH TIe-
pEBE3¢Hb BaroHiB MOpEM Ta MiJABHIICHHIO €(EKTHBHOCTI 3alli3HUYHO-
MTOPOMHUX TICPEBC3CHb.
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BUSBJEHHA OCOBJIUBOCTEN HABAHTAJKEHOCTI PAMHA
BAT'OHA-XONEPA JTBOXCEKIIMHOI'O 3 3AMKHEHOIO
KOHCTPYKII€IO XPEBTOBOI BAJIKH

JloBcbka A.O.', ®omin O.B.%, Cxypixin JI.L}
lYKpai’HCbKuzZ Odepaicasnull yHigepcumem 3ai3HUYHO20 MPAHCNOPIY
* lepoicasnuii ynicepcumem inghpacmpykmypu ma mexnonoziii
3 Vipaincokuii depaicasnuil ynisepcumem 3anisHuMHO20 MPAHCROPMY

3ai3HUYHUI TPAHCHOPT BXKE TPHUBAIWI Yac € MPOBITHOIO TaTy33I0
TpaHCTIOPTHOI cucTeMu. [y yTpuMaHHS HOTO JIJEPCHKUX MO3UIIIH BaXKITHU-
BUM € TMIiJBHUIICHHS PEHTA0CIHHOCTI 3ai3HHYHUX IepeBe3cHb. Jlocsartu
IIFOTO MOJKJIMBO IIUIIXOM IIiJIBHIIEHHS €(PEKTHBHOCTI EKCIUTyaTaIlii pyxo-
MOTO CKJIaTy, B TOMY YHCII CIeUiali30BaHOTO, IPU3HAYEHOTO IS TIepeBe-
3¢Hb “‘BY3bKOi~ HOMEHKJIATYpH BaHTaxiB [1, 2].

OmHuM 3 HAaWOIIBII MOMUPEHUX THITIB CIIEIiali30BaHUX BaroHiB €
BaroHU-XOMEPH JJIsI TIepeBe3eHb OKATHIIIB Ta rapsuoro ariomepary. KoHe-
TPYKIlisi BAroHa J03BOJISIE MEPEBO3UTH BAHTAX 3 TEMIIEPATYPOIO HE BHIIE
700°C. nst migBuineHHs e()eKTHBHOCTI eKcIulyaralii BaroHa-xorepa 3a-
MIPOTIOHOBAHO HOTO yIOCKOHAJIEHHS LIISIXOM PO3IUICHHS HECY4Oi KOHCTPY-
Kiii Ha [1Bi okpeMi cekii (puc. 1) [3].

Puc. 1. Baron-xomep JBOXCEKIITHUI

Take pimeHHsT J03BOJISIE 3AIMCHIOBATH OJHOYACHE TEPEBE3CHHS Pi3-
HOTHITHUX BaHTaXIB y OJHOMY Baroi. [Ipy mpoekTyBaHHI BaroHa y SIKOCTI
MPOTOTHITY BHKOPUCTaHO BaroH-xomep Mozeni 20-9749, moOymoBu
JIT “Yxpcnensaron” (YkpaiHa).
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Jlost 3abe3rmedeHHs BiMOBITHOT JKOPCTKOCTI paMu B 30HaX OoOMUpaH-
HS CeKIiil Ha ii cepeqHIo YacTHHY BCTaHOBJICHA Oayka MPsIMOKYTHOTO TIepe-

pizy (puc. 2).

Puc. 2. Pama Barona-xomepa JBOXCEKLIITHOTO

Jlyist 3HIKEHHS cOOIBApTOCTI BUTOTOBJICHHS Ta €KCILTyaTallii BaroHa-
Xomepa IOIMTBHAM € 3HIDKeHHS Horo Ttaph. JIoCSATTH IBOTO MOXKIIHBO OII-
TUMI3aIli€l0 CKIaJ0BUX KOHCTPYKLii paMu. OIHUM 3 BapiaHTIB Takoi OINTH-
Mi3arlii € BUKOHaHHs XpeOTOBOi OanKky 3aMKHEHOi KOHCTPYKIii. Takox €
MOJKJIMBHM BHKOPHUCTaHHA MPO]isiB a00 JUCTIB, SIKi YTBOPIOIOTH 3aMKHEHY
KOHCTPYKIIIFO XpeOTOBOT OaKy.

OnrtuMmainbHi mapameTpu XpeOToBoi Oanku BH3HAYEHI METOJIOM OIl-
TUMI3alii 3a pe3epBaMy MILIHOCTI, SIKUH onncaHo y poOori [4]. 3 ypaxyBaH-
HSM TIPOBEICHHUX PO3PaxyHKIB BCTAHOBJIEHO, IIO Maca XpeOToBOi Oaykn
3HUXKYETHCS y MOPIBHSIHHI 3 THTIOBUM BHKOHAHHIM Ha 2,3%.

Jlist oOrpyHTYBaHHS 3aIIPOIIOHOBAHOTO PIIIEHHS II0JI0 BUKOPUCTaH-
HS 3aMKHEHOTO Mpodiro XpeOTOBOI OallKK MPOBEJACHO PO3PaXyHOK Ha Mill-
HICTh paMH BaroHa-xorepa. Pe3yapTaTi MpOBEICHUX PO3pPaxyHKiB MOKa3a-
JIM, II0 MaKCHMaJlbHi €KBIBAJICHTHI HAIIPYKEHHS B KOHCTPYKIII paMu CKJa-
natoth 341,5 MlIla Ta He IepEBUIIYIOTh TOTTYCTUMHUX 3HAYEHb [5].

[IpoBeneHi AOCHIHKEHHS CIPUATHMYTD MiABUIICHHIO €()eKTUBHOCTI
eKCIUTyaTallii BarOHiB-XOIEpiB, a TaKOX CTBOPEHHIO HAIpPAIfOBAHb MO0
MIPOEKTYBAaHH 1X MEPCIIEKTUBHUX KOHCTPYKIIH.

JlitepaTtypa:
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Beom Jung, Hwan-Hak Jang, Dae-Hwan Shin, Jang Uk Lee, Kwang Woo Kim
and Gyung-Jin Park // Journal of Rail and rapid transit, 2016, No. 11.

2. Alyona Lovska. Calculation of loads on carrying structures of articulated
circular-tube wagons equipped with new draft gear concepts / Alyona Lovska,
Oleksij Fomin, Vaclav Pistek, Pavel Kucera // Applied Sciences, 2020,
Vol. 10(21), 7441. doi:10.3390/app10217441
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4. ®owmin O. B. JlocmimkeHHs] TOLIIBHOCTI 3aCTOCYBaHHS KPYIJHUX TPYO B SIKOCTI
€JIEMEHTIB HECY4YHMX CHCTeM 3ali3HHYHHMX BaroHiB-muatdopm / O. B. ®owmin,
A. O. Jloscpka // BicHuk CxXimHOYKpaiHCHKOTO HaIiOHAIBHOTO YHIBEPCHTETY
imeni B. Jlans, 2015, Ne1(218), C. 38 — 13.

5. BaroHu BaHTaXHi. 3arajibHi BAMOTH 10 PO3PaxyHKIiB Ta MPOCKTYBaHHsS HOBHUX i
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JAESIKT IMTAHHS YIOCKOHAJIEHHA TPAHCIIOPTHOI
JIOTICTUKHA Y CYYACHUMU IIEPIOJ

Jomotbko I.B., KoBaasos /.., JlomoTbko M./I.
Yrpaiuceruil oepoicanuil yHisepcumem 3ani3HUYHO20 MPAHCNOPMY

Haskanb 3apa3 siKiCHI ITOKa3HUKHM BUKOPUCTAHHS BaroHIiB Ta KOHTEH-
HepiB BUMararoTb NOKparieHHs. [Ioka3HUK MpOCTOI0 BEJIMKOBAaroBOro KOH-
TeifHepa Ha BITYM3HSHHMX TepMiHaiax mix 1-i BaHTa)XHOI omepamiero Mae
cepenHe 3HaueHHA 74,3 roa. (Maibke 3 mo0Ou). BusiBeHo cTiliKy TeHICHIIIIO
10 301IBIICHHS TIPOCTOI0 Y HACHIJOK HEPiBHOMIPHOCTI MiJBOXY BaroHiB Ta
KOHTEWHEepIB, a TAKOXK Y 3B’A3KY i3 KOJIMBaHHAM 00csTiB poboT. OcobnmBe
MicIie — Iie 3aJIi3HNYHI MDKAepkaBHI nepexonn. OdikyBaHHS BaroHiB Ta KO-
HTEHHEPIB y 4ep3i Mo JesKUX Mepexomax Moxke cTaHoBUTH 14-21 mib ta 6i-
JBIIE.

B minomy (3a ouinkamu anamitukiB Clarksons Tomo) Temmnu 3poc-
TaHHS CBITOBOTO PHHKY KOHTEHHEPHUX MepeBe3eHb CKIaNaroTh Bix 3.3% 1o
5.4%. TlokpanieHHst cuTyalii B TPaHCIIOPTHOI Tayy3i MOXJIMBO TUIBKH Ha
JIOTICTHYHMX 3acajax. [IpakTuuHy CTOpOHY IMHTaHHS IOB’S3aHO i3 3aXoja-
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MH, SIKi TO3BOJISTIOTH PO3BMBATH 1 3MIITHIOBATH KOHTEHHEPHI TIEpEeBE3CHHS B
VYkpaiHi.

dopmanbHi paBwiIa, HOPMU 1 TEXHIYHI PETJIAMEHTH MiX €JIeMEHTa-
MU JIaHIIOTa TMOCTaYaHHS BAHTAXKIB MOXYTh B 3BHYAaWHHMX Ta Cy4aCHHX
yMOBaxX KapJAWHaIbHO BimpizHsATHCS. B kpainax €C cTBOpeHO mpaBuia
BKJIFOUCHHS BCiX BHIIB TPAHCIIOPTY B JIOTICTUYHI JIAHITIOTH MMOCTaYaHHS Bi-
JIIOBIIHO 710 MPEKTHBH PO «PO3YMHI» TpaHCNopTHI cuctemu (2010/40 /
€C Bix 07.07.2010 p.) Ta Ha ocHOBI cTanmapty ISO 14813-1. Bukopucran-
HSl «PO3YMHHX)» Ta IHTEJIEKTYaIbHUX TEXHOJIOTIH B JIOTICTUI MOXKE HaJlaTh
BITYM3HSHIA TPAHCIIOPTHIH CHCTEMI CTIMKICTh Ta THYYKICTh y OCOONMBHUX
YMOBaX, SIKi 3apa3 CIIOCTEPIraloThes.

[TpakTHYHO 11 MOXKJIMBO BIPOBAJUTH IUIIXOM ITOJIANIBIIOTO PO3BUT-
Ky CHCTEMH KOHTEHHEPHHX JIOTICTHYHHX IICHTPIB y KPYITHUX MICTax (JIoTic-
THYHI KJIACTePU BEIMKHUX MICT) Ta Ha MPUKOPAOHHUX TEepexoax i3 Cycil-
HIMH Jep>kaBamMu (TIPUKOPAOHHI JIOTiCTHYHI TeHTpH). L{sg iHppacTpykTypa
MoOke OyTH epeKTHBHO BHKOPHCTAHO MiJx 4dac BiaOymoBW iH(pacTpyKTypu
JIEpKaBH Y MiCIISI BINCEKOBUH MIEPiOI.

B uwacTuHI MOTTOBHEHHS Ta OHOBIICHHS CIICIIaTi30BAaHOTO PYXOMOTO
CKJIaay IEPCIIEKTHBHUM € PO3BUTOK 3aC00iB BUKOHAHHS BaHTAXKHHX OIepa-
Liif Ta BUKOpUCTaHHS HOBHMX THUMiB KoHTelHepiB: Bulk Powder Container
U 3PHOBUX BaHTAXKIB, (IICKCi-TaHKIB (BKJIAIUINIB) IJIsI HAJMBHUX, B TIC-
pIy 4epry Xap4OBHX BaHTAXIB.

dnexci-TaHKY, HA JaHUH MOMEHT, € IPOIYKTOM, IIIO0 CTPIMKO PO3BH-
Ba€ThCA, HA CBITOBOMY PHHKY BHACIHIZOK BHCOKOi BapTOCTi Ta AeiluTy
KIIACHYHHUX TaHK - KOHTEHHepiB. 3a OCTaHHI JIEKiIbKa POKiB (IeKCi-TaHKH
BUHIIUIM Ha TPUHIMIIOBO HOBUIl PIBeHb, BAXIUBHM (HAKTOPOM CTAJO 3a-
TBepkeHe y 2010 pori BiamoBimaux mpasmi Ta ceptudikarii COA (Aco-
miamtis BiacHukiB KonTteitnepiB). BinmoBigHo 3'sSBWIHCS TEBHI HOPMHU Ta
CTaHAapTH BUPOOHUIITBA (prekci-TaHKiB. TakoX Ciia 3a3HAYUTH, 110 HA Ja-
HOMY €Talli MPaKTUYHO BCi 3HAYMMI MEPEBI3SHUKN KOHTEIHHEPIB IPUHMAaIOTh
BaHTaX y (IIEKCi-TaHKaX 7|0 TIepEeBE3CHHSI.

Jlo Toro >, Lie TEBHI MEPCHEeKTUBH U PO3BUTKY E€KCIIOPTY Xap4do-
BuX oiiil. YacTka YKpaiHH y CBITOBOMY €KCIOPTI OJIHHUX IOPOKY 3pOCTae
1 TaKOXX 3pOCTA€ YAaCTHUHA BIJNPaBOK y (UIEKCi-TaHKax. 3 KOXHUM POKOM Bi-
JIIPaBHUKU CUIHCKOTOCIIONAPCHKOT TPOAYKIII Bce OiiblIe OBIPSIOTHCA
IFOMY BHJy IIepeBe3eHb Ta CIIOCTEPITraloTh CYTTEBI IEpeBaru:

® MOXJIMBICTh JOCTAaBKH «BiJ ABEpeH 0 ABEpEi», iHTEPMOIATLHOTO
MepeBe3eHHs, JIOCTaBKU «TOYHO B CTPOK» 3a TMOTO/PKEHHM alalTHBHUM
rpa¢ikoM, CKOPOUEHHS TPUBAJIOCTI MEPETHHY KOPAOHY Ha CTHKAX;
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e rekci-TaHKY 37aTHI BUKOPUCTOBYBATH BCIO KOPHUCHY BHYTPILITHIO
IUTOIY KOHTEHHepa 6e3 BTpaT, (Ha BiAMiHYy, HAIPHUKIIAM, Bill IEpeBE3CHHS B
0oukax Ta iHIIIK Tapi), MO JO3BOJIIE TIEPEBO3UTH HabaraTto Oiiple BaHTa-
XKy 1 IUM C€KOHOMHTH Ha BapTOCTi IIEPEBE3EHHS IIPH PO3PaxXyHKY 3a TOHHY
BaHTAXY;

® BIKOPHCTAaHHS pecypco30epirarounx TEXHOJOTIH 3a paxyHOK THY-
YKOTO YNpPaBIiHHS PalliOHAJIILHOTO PiBHEM 3amacy TOBapHOI MpOayKii Ha
BCiX eTamnax JOCTaBKU (MaJli MapTii BAHTaXYy);

® BHCOKHH PIBEHb 3aXUCTY BaHTAXY BiJ HOIIKO/KEHHS Ta 3HHKESHHS
BUTpAT Ha Tapy Ta YIAaKOBKY;

® BapTICTh INEpeBe3eHHS y (UIEKCi-TaHKax Ha MOPSJIOK JIeIIeBINa,
HDK y TaHK KOHTEHHEpaX, OCKUIbKM B OCTAHHIX Yy BapTiCTh IIe BKIIOYEHO
MIOBEPHEHHS IOPO’KHBOT0 TaHKA, & TAKOXK HOTO IIPOMUBAHHS.

® CKOHOMisl BTpaT NPH PO3BaHTake€HHI BaHTaxy 10 10 % 3a paxyHok
BiJICYTHOCTi BUTPAT Ha OYMIIEHHS KOHTCHHEPY.

Henomniku ¢riexci-TaHkis:

o Iekci-TaHKU - IIe TOJJaTKOBE OOJaIHAHHA [UIS MEPEBE3CHHS, SIKE
KOILUTYE JOAATKOBUX TPOILCH.

e (prekci-TaHKH OHOPA30Bi Ta HOBTOPHOT'O BUKOPHUCTAHHS HE i s~
ratoth. [licist nepeBe3eHHs (hIEKCITAHKN YTHITI3YIOThCS.

® 3aBAHTAXCHHSA Y (UICKCI-TaHK 3IHCHIOETHCS 32 JOMOMOTOK CIICIi-
aIBHOTO 00JaHAHHS.

® [TOJIMIICHHS] NPOJYKTUBHOCTI NMPH BUKOHAHHI HaBaHTaXKyBaJIbHO-
PO3BaHTaXXyBaJIBHUX POOIT 32 paXyHOK iX aBTOMAaTH3AaIlil.

84

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



Puc. 1. ®dnekci-tank

dnexci-TaHK — [le TePMETHYHHUI OaraToumIapoBUi MIIIOK /ISl TPaHC-
MOPTYBaHHs HaJIMBHUX BaHTaxiB. O0csr ¢rekci-ranky Oysae Bix 10000 no
25000 miTpiB. BUKOPUCTOBYIOTHCS (PJIEKCI-TAaHKH B MIEPIIY YEpTy JJIS Tepe-
BE3CHHS HAJIMBHUX Ta PiAKUX BAHTAXIB: 1€ Xap4OBi MPOIYKTH (POCIHUHHI Ta
TBapWHHI OJ1ii, COKH Ta X KOHIIEHTPATH, BUHO Ta IMaTOKa TOIIO), IIe 1 HeXap-
YOBI MPOAYKTH (TEXHIYHI i MacTHJa, CHHTETHYHI CMOJIM, MUIOYi 3aCO0U Ta
eMyJibcii, ¢papOu Ta YopHWIIA, TOOpUBa Ta JAaTEeKC, ATKAIOiu Ta 6arato iH-
mmx). OueKci-TaHKd He BUKOPHUCTOBYIOTHCS [UIS MIepeBe3eHH HeOe3MeUHIX
BaHTaXiB.

3a3Bu4ail (ueKci-TaHKN BCTAHOBIIOIOTHCS B 20 (yTOBHI cTaHIapT-
HUH KOHTEHHEp 1 3aIIOBHIOETHCS IPOAYKTOM 3a JIOTIOMOTOI0 HacociB. Mak-
CHUMaJIbHE 3aBaHTa)XXEHHS (UICKCI-TaHKY 3a Baroro — 10 24-25 TOHH.

MO>KJIMBICTh HM)KHBOTO PO3BAaHTAXKEHHS T'apaHTye OUIbII Oe3NeyHe,
HmIBHKE Ta e(eKTHBHE HaBaHTAXXECHHSI-PO3BAHTAKEHHS MPOAYKTY, MiHIMa-
JBHI BTPATH Ta 3HIDKEHHS 3aJIMIIKY MICJ po3BaHTakeHHS. Bci martepianm
(bneKci-TaHKiB MMOBHICTIO BUKOPUCTOBYIOTHCS 3 MOJAJIBIIOI0 IMTEPEPOOKOIO Ta
yTUI3aIiero. BUroToBIeHWi 3 HEMMPO30POro MaTepialy, 10 T03BOJISIE CIO-
cTepiraTu MPOAYKT y MpPOIECi HABAaHTAXKEHHA-PO3BAHTAKCHHS Ta JO3BOJIE
MIPOBOJIUTH Bi0ip MPOO MPOAYKTY.

®nexci-raHKU cepTH(]IKOBaHI AJIsI EPEBE3CHHs MEBHHUX TPy BaH-
TaXIB 1 MiJUISATAI0Th BUKOPUCTAHHIO Y CYBOpii BINMOBIAHOCTI 10 CBOET cep-
Tudikanii. Po3pi3HAIOTE (IeKCi-TaHKN €BPONEHCHKOT0 Ta KUTAHCHKOTO BU-
pOOHHMITBA, OCTaHHI NPUOIN3HO BABIYI JEMIEBIII, MPOTE iX TaKOXX MOXKHA
YCHIIIHO BUKOPUCTOBYBATH JJIS ISIKUX BUJIIB BAaHTaXIB.

MOJEJJIIOBAHHS BUBOPY OB’€EKTIB
MHUTHO-JIOTICTUYHOI IHOGPACTPYKTYPH ITPA BUKOHAHHI
3O0BHIIIHBOTOPT'OBEJIBHUX OIIEPAIIN

Jlyxanceka H.O., JIebins LT, JIedins €.M.
Hayionanvnuii mpancnopmuuii ynieepcumem

JismbHICTh 00’ €KTIB MUTHO-JIOTICTHYHOI 1H(pacTpyKTypH B YKpaini
Ha0yBa€e TOCUTHh BHCOKOTO PiBHSA aKTyaJIbHOCTI MPH BUKOHAHHI 30BHIIIHBO-
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TOoproBenbHUX omepauiil. [lompyu 3HaYHY iX KUIBKICTH Ha TEpUTOPIl Iepxa-
BH, JisUTbHICTH KOKHOTO 3 00’ €KTIB XapaKTEPHU3YEThCS PI3HUM IMOTTMTOM Ha
MIOCTYTH Ta B 3B 53Ky 3 THM, III0 BOHHU 3HAXOIATHCS Y IPUBATHIN BIACHOCTI,
TOMY 1 BapTiCTh TIOCIYT TAKOX BiIPi3HAETHCS.

UMHHAM MHUTHHUM 3aKOHOJABCTBOM CY0 €KTaM 30BHIIIHbOCKOHOMiY-
HOT TisIbHOCTI HANA€ThCS MOXIIMBICTH CaMOCTIHHO OOMpaTH BaHTaXHHI
MUTHHH KOMIUIEKC, CKJIa]] TAMYACOBOTO 30epiranHs ab0 MUTHUH CKJIAJ IS
criBrpani. KoxkeH 3 00’€KTiB iHOPaCTPYKTYpH Mae BIACHE TEXHIYHE, TEX-
HOJIOTIYHE Ta OpraHi3alliiiHe 3a0e3meucHHs, SKE JO3BOJSE 3aJ0BOJHHHUTH
BHMOTH 3aMOBHHKIB TIOCIIYT, BUXOJSTYH 3 TIOBHOTO MEPENIKY KPHUTEPIiB, SKi
BOHH BHCYBAIOTh IO HBOTO B 3aJICKHOCTI BiJ CIEUU(pIKA KOHKPETHOTO
00’€KTy TepeMillleHHs], MUTHOTO PSKUMY Ta BHIY TPAHCIOPTY, IO 3aCTO-
COBYETBHCS IIPH JIOCTABIII TOBApY.

3a3Buuail 3aMOBHUKH MHUTHO-JIOTICTHYHHX IIOCIYT KEPYIOThCS Ha-
CTYITHUMH KpUTEpisMU BHOOPY 00’€KTiB, cepes AKHX: TepUTOpialbHE PO3-
TalryBaHHA 00’€kTa iHPPACTPYKTYPH; TPUBAIICTh Ta BapTICTb O0OCIYTOBY-
BaHHS; CIIEKTpP MOCIYT, II0 HAJAIOThCS; TPUBANICTh OYIKYBaHHS B 4ep3i Ha
0o0ciTyroByBaHHS Ta iH.

Ha croronmuimHiii JneHb, BiACYTHI Oynb-sKi 1HCTPYMEHTH, 3JaTHI
CIpPUATH TPUAHATTIO PINICHHS PO CIIBIOPAl0 3 00’€KTOM MHTHO-
JIOTICTUYHOT 1HPPACTPYKTYPH, SKHH MAKCUMAIbHO 33JJOBOJILHUTH MOTPEOH
3aMoBHHKA. CHOPMYITIOBATH TEXHOJIOTIIO MIPUUHATTSI €IHOTO PIIICHHS, IO
BiJINIOBiJATHME 3aITUTaM BCIX 3aMOBHHUKIB JIOCUTh CKJIJTHO, IPOTE, 3a0e3Ie-
YUTH OTPUMaHHS HAOIMKEHUX IMOKAa3HHKIB MOMJIMBO IUITXOM PO3POOKH
iMiTaniiHOi Mozemi, mo BimoOpaskae poOOTy 00’€KTYy MHUTHO-JOTiCTUYHOI
1HPPACTPYKTYpH SK MOJETh MAacOBOIO OOCIyroBYBaHHs. 3alpONOHOBAaHA
MOJIETTh PO3POOIISETHCS B IMMAKETI aBTOMATH3AIlii IMITAIIIHHOTO MOJICITIOBAHHS
GPSS World.

3acrocyBanas GPSS miast cTBOpeHHS iMiTamiifHOI Mozeni 00’€KTy
MUTHO-JIOTICTUYHOI iH(pacTpyKTypH Mae HacTynHi repeBaru: GPSS Buko-
PHUCTOBYE BEIHMKHH iHTepdeiic KOprUCTyBaya, MO0 CIPOCTUTH MPOIIEC CTBO-
pennas moxeni. lle 3a0e3meuyeThess MOKIMBOCTSMH Bi3yami3allii mporecy
MOJICJTFOBAHHS, @ TAKOXK BOYTOBAHUMH CIEMCHTAMHU CTATUCTHYHOI 0OPOOKH
naanx; GPSS Mmae iHTepakTHBHY 31aTHICTh HaJlaro>KEHHSI MOJIEN, sIKa J10-
3BOJISIE BCTAHOBIIIOBATH KOHTPOJIbHI TOYKH B MOJIENI, TIOKPOKOBE Hajiaro-
JDKSHHS Ta MOXKJIMBICTh BU3HAYATH MapaMeTPH TPaH3akTiB B Moxeli. Kox-
Ha peaizaris (MPOTiH MOJENi) Ma€e TOJATKOBI iHHOBAIliifHI iIHCTPYMEHTH,
o0 3poOWTH HalaropKeHHS KopoTmmM 3aBaaHHsAM; GPSS mae moxmm-
BICTP OITIHIOBATH XapaKTEPUCTUKH CHCTEMH B TIEBHI MOMEHTH 4Yacy i Ha pi3-
HUX piBHAX 11 meramizarmii [1].

B sxocTi KpuTepiiB, 0 BUKOPUCTOBYIOTHCS U BU3HAYEHHS OITH-
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MaJbHOI CTPYKTYPH 00’€KTY MHUTHO-JIOTICTHYHOI iHQPACTPYKTYPH, PO3TIIsi-
JAIOTHCS: CePeIHiN Yac MPOCTOI0 TPAHCTIOPTHUX 3ac0o0iB B deprax Ha 00-
CIIYyTOBYBaHHS; MaKCUMAaJIBHI 1 CEpeIHi JOBKWHHU Yepr Ha OOCIyTOBYBaHHS;
Koe]imieHTH 3aBaHTaXEHHS OOCIYTOBYIOUHMX IPHUCTPOIB; CEpPEeaHIA dac me-
peOyBaHHS TPaHCIOPTHUX 3ac00iB Ha TEPUTOPii 00’ €KTy iHOPACTPYKTYPH;
HMOBIpHICTH BiIMOBHU B OOCITyTOBYBaHHI depe3 BiACYTHICTh MICIIb IS CTO-
SIHKH TPAHCIIOPTHHX 3ac00iB; ONTHMAJbHA KiTbKICTh MEPCOHANY JUIS 3a0e3-
neyeHHsT poOoTH 00’eKTy iH(QPACTPYKTYpH; ONTHMANbHI PO3MIpH IMpUMI-
IIEHb ISl PO3MIIIIEHHS BaHTaxXy [2].

TakuM 4YMHOM, 3alPONIOHOBaHA IMiTallifiHa MOJENL MOXe OyTH 3a-
CTOCOBaHAa CTEHKXOJIEpaMH 3a HACTYITHUX YMOB: Cy0’€KTaMHU PHHKY TpaH-
CIIOPTHUX TOCTYT MPH IUTAHYBaHHI 3ay4eHHS 00’€KTa MUTHO-JIOTICTHYHOT
1HOPACTPYKTYPH IUISIXOM OIIHKH €(PEKTHBHOCTI HOTO poOOTH 3a KpUTEpis-
MH, BCTAaHOBJICHHMH 3aMOBHHKOM IOCIYT; BIaCHUKaMH 00’€KTiB MHUTHO-
JOTiCTHYHOT iHGPACTPYKTYPH I IUIAaHYBaHHS poboTH 00’€KkTa iH(ppacTpy-
KTypH 3 METOIO OpTaHi3allii poboTu mepcoHaxy Ta YIpPaBIiHHA pecypcaMu
MiIPUEMCTBA; MUTHAMH OpTraHaMH 3 METOI0 KOHTPOJIO 3a JisUTbHICTIO
00’exta 1HPPACTPYKTYpH 1 IITaHYBaHHSA POOOTH MPAIiBHUKIB MUTHOI CITyX-
ou [3].
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NIIBUIMEHHA E®EKTHBHOCTI TA EKOJIOTTHHOCTI
TEXHOJIOTTH 3AJII3BHUYHUX NEPEBE3EHB
HACHUITHUX BAHTAXKIB

Muxaiisios €.B., I'ydaps H.B.
Cxionoykpaincokuil Hayionanehutl ynisepcumem imeni Borooumupa Jlans

CTaH OTOYYIOYOTO CEPEJIOBHUIIA Yy CYYaCHUX YMOBAX MOCTIHHO TOTi-
PUIIYETHCS 3aBASKH PI3HOMAHITHUM BHIAM JFOJCHKOI MISUTBHOCTI. Y 3B'S3KY
3 UM aKTYaJbHOIO € Mpo0diieMa 3a0pyAHECHHS HABKOJIHUITHBOTO CEPEIOBUINA
Ipu 37iMCHEHHI MEPEeBE3¢Hh HACHUITHUX BAHTAXKIB 3aJi3HHYHUM TPAHCIIOP-
ToM. [linqnpuemcTBa Ta oprasizariii, 110 BiIPaBISIOTh Ta OJICPXKYIOTh CHITKI
BaHTaXIi, HAaWJacCTillle He MPUIIISIOTh HAJIEKHOI yBaru 3ano0iraHHio ix BU-
BITPIOBAaHHA, IPOCHIIAHHA Ta iHmMMX BTpaT. Lle, B cBOIO Wepry, CyIpoBo-
JUKYETBCS TaKMMH HACIiAKaMH SK 3a0pyTHEHHS HAaBKOJHUINHBOI TEPUTOPIi
Ta arMoc(epH, BTPATH YaCTKH BaHTAXYy, IO TEPEBO3UTHCS y BIAKPUTOMY
PYXOMOMY CKIJafi, IPOHMUKHEHHS YaCTHHOK Iy Y PYXOMi YaCTHHH Baro-
HIB Ta 3aJII3HUYHUX KOJIHHUX MPUCTPOIB, 110 MPU3BOAUTH 1O iX IMIBHIKOTO
3HOCY Ta TICYBaHHSL.

J10 OCHOBHUX MPHWYHH BTPAT CUIKOTO BAHTAXXy MOXKHA BiIHECTH: Te-
4i BAHTaXY B HELIUJILHOCTI Ky30Ba, BUAYBaHHS JApiOHUX (pakiiif, oOcuman-
HS BCJIMKMX YAaCTHHOK BAHTAXYy, HCTIOBHC BHBAHTA)XKCHHS BaHTAXy depes
MPWINIAHHS HOTO IO Ky30Ba BaroHa.

Jlst minBuieHHsT €peKTUBHOCTI TIepeBE3€Hb, 30€pEKECHHST BAHTAXIB
Ta 3armobiraHHs 3a0pyAHEHHIO HABKOJIWIIHLOTO CEPEIOBHUIIA TSl 3aJTi3HIY-
HUX TIePeBE3¢Hb HACHITHMX BAHTAXKiB BHUKOPHUCTOBYIOTHCS CIIEIliasli30BaHi
BaroHw, SKi, SIK MPaBUJIO, MAIOTh MiIBUIICHY BAaHTAKOTITHOMHICTB, IO JI0-
3BOJISI€ 3a0e3MeUUTH OiNbITy Oe3MmeKy BaHTaXiB y JOPO3i, CTBOPIOE TOMAT-
KOBI 3pYYHOCTI TpPH TPOBEICHHI BAaHTa)XKHO-PO3BAHTAXKYBAIBHUX POOIT.
OpHak Takui crocid Mae CyTTEBI HEIOJIKH: IMOPOXKHINH 3BOPOTHIH MpoOir,
JIOJIATKOB1 BUTPATH Ha iX yTpHMaHHS, 3HAYHO KalliTaJbHI BKJIAACHHS y Oy-
IIBHUIITBO TaKUX BaroHiB. OKpiM TOT0, Ma€ Miclie He(ilUT TAKUX BaroHiB.

OCTaHHIM YacOM BCE YaCTillle BHCYBAIOThCS MPOMO3HUIIT MIOA0 IOC-
TYIOBO{ BiJIMOBH BiJ CIICIiajli30BaHUX BaroHiB JJIS Pi3HHUX IEPCBE3CHb Ta
HAMOUIBII MIMPOKOTO 3aCTOCYBaHHS YHIBEPCAILHOTO PYXOMOTO CKIIATY
[1,2]. Ogue 3 HaWmpoCTIMIMX i HaYacCTiIIe 3aCTOCOBYBAaHUX CHOCOOIB ITe-
peBE3eHb € TOCTaBKa HACHUITHUX BAaHTAXIB y MimKkax. Takuii crmocio mocTas-
KM HE BUMara€ IOJAaTKOBHX BHUTpPAT Ha 3acoOM MakeTyBaHH:I, 3a0e3medye
IIiTbHE HaBaHTAKEHHS, HE MOTpeOye MOJATKOBHX BHTpAT Ha KPIMJICHHS.
[IpoTe nepeBe3eHH y TpaOULIiHHUX MIITKaX BUMAarae 3aCTOCYBaHHS PYIHOI
Tparli, yHACHiJOK YOT0 Ma€ MicIe I Hu3bKa MPOAYKTHBHICTE. ICHY€e neKinb-
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Ka TEeXHOJIOTIYHUX pillleHb i€l mpooiemu. Hanpukian, nmepexia Ha MakeTHi
MepeBe3eHHs, sKi  JO3BOJIAIOTH 3HU3WTH COOIBapTICTh  BaHTAXKHO-
PO3BaHTaXyBaILHUX POOIT Ta TOCTABKH 3arajioM.

OcTaHHIM YacoM JOCTaTHHO IMUPOKOTO MOIIUPEHHS HAOYJIM TEXHO-
JIOTii TIepeBe3eHHsI HACUITHUX BaHTaXIB y M'skux koHTelHepax (MK). 3a-
JISKHO BiJ TapaMeTpiB BaHTaxy, IO MepeBo3uThbes, MK BHpOOISIOTHCS 3
MOJIINPOIIJICHOBOT TKAHWHU BaHTaXkominioMHicTio Big 300 xr g0 15000 kr,
10 MaroTh Bix oaHiel 10 4oTupbox crpom. [lo yacTtori BUKOpUCTaHHS Ii-
JSITBCSL Ha OZHOPA30Bi 1 OaratopaszoBi. BmicT M'IKoro KoHTelHEepa MOXKHA
JICTKO BHCHIIATH, PO3B'SI3aBIIM HIDKHIA KJIalaH Millka abo mpocTo po3piza-
B Horo anume [3]. IIpu 3acTocyBaHHI IMX TEXHOJIOTI] 3EIIEBIIOETHCS
MEPEeBE3CHHS BAaHTAXKIB 32 PaXyHOK HI)KYOTO Tapu(dy NpU BHKOPUCTAHHI
YHiBepCAJIbHUX HAITIBBArOHIB y TIOPIBHSAHHI 31 CIEIliaTi30BaHUMH BaroHaMH,
CKOPOYYIOThCSI TIOPOXKHI TIPOOITH pyXOMOTo CKIaay; BiJOYBa€ThCS €KOHO-
Misl 332 paXyHOK 3MEHIIICHHsI BTPAT Ta TMICYBaHHS MPOMYKIIii; 3a0€e3MedyeThCst
3aXUCT BaHTaXy BiJl HAMOKAaHHS Ta TPOCHIIAHHS; 30UIBIITYETHCS TEPMIiH
CITy>KOW BaroHiB 4epe3 BiJICYTHICTh KOHTAKTY BAaHTaXYy 31 CTIHKAMH, OCKiJIb-
KA BaHTa)X 1 BaroH IOBHICTIO 130JIbOBAaHI OAWH BIX OJHOIO CTIHKAMH Ta
BxiagumeMm MK.

Jlist mocTaBKM HaBajoM 0araTboX CHIIKMX MaTepialiiB 1 IpOIyKTiB
BUKOPUCTOBYIOTBCS BEIIMKOTOHHAXHI KOHTeHHepu. ONHAK MpH IbOMY Ha-
CHUIIHI BaHTaXXi MOKYTh HETaTHBHO BIUTHBATH OC3MOCEPEAHBO HAa caM KOH-
TEHHep MpH KOHTAKTI 3 HOro CTiHKaMu. EQEeKTHBHO BUPIMIUTH IO TIPOOIIC-
My MOXHa IIIJITXOM 3aCTOCYBaHHs KOHTeiHepHuX BKiaamumiB (KB) - momi-
MEPHUX BOJIOTOHETIPOHUKHHX BKJIAJCHb, IKUMHU OCHAIIYIOTHCS BEITUKOTOH-
HaxxHI koHTewHepH [3]. Lli Bkiaaumri, po3paxosani Ha 20- Ta 40-dpyToBi KO-
HTEHHEPH, BUTOTOBJISIOTH 3 TKAHOTO IMOJIIETHIICHOBOTO MaTepialy BHCOKOI
IIUTBHOCTI. BOHHM MO€IHYIOTH Y cO0i BUCOKY MIIHICTh Ta HH3BKY coOiBap-
TicTh. IX KoH(}Iryparis mixOHpaeThCs 3 ypaxyBaHHAM THITy HASBHOTO BaH-
TaXHOTO YCTaTKyBaHHS Ha MiAIPHUEMCTBAX, ¢ 3MIMCHIOEThCS iX 3aBaHTa-
JKCHHS 1 pO3BaHTaXXCHHS. BKIIaJuIII 3aCTOCOBYIOThCS IS TICpEBe3¢Hb Had-
TOXIMIYHOI, CUIBCBKOTOCHOIAPCHKOI, Xap4yoBOi INPOAYKIii. YcTaHOBKa
BKJIaJ¥IIa B KOHTeHHep 3aiimace numre 15-20 xs. [licyis BUBaHTa>keHHS TIPO-
JYKINi BKJIAJWIN TAKOXK JISTKO BUTATAIOTH 3 KOHTEHHepa i, OyIydu Taporo
OJTHOPa30BOTO 3aCTOCYBaHHS, BIINPAaBISIOTH Ha IepepoOKy abo yTmiiza-
miro. Brimaawii MakcUMI3yrOTh KOPHCHE HaBaHTa)KEHHS KOHTEHHEpa, 3HU-
JKYIOTh BUTPATH Ta MiHIMI3yIOTh BIIMB Ha HaBKOJUIIHE cepenosuiie. KB
JIO3BOJISTFOTH 3IIMCHIOBATH JIOCTABKY BaHTAXIB BiJl IBEepeil 0 nBepel, CKo-
pOYYIOUH BHTPATH HA IPOMIXKHY TepeBasky [3].

OmHuM 13 eeKTUBHUX CIOCO0IB OE3TApPHOTO TEPEBE3CHHS CHUITKUX
BaHTaXIB TaKOX € 3aCTOCYBaHHS BaroHHUX BKJaaumiB (BB). Bonu mpwus-
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HadYeHi JJIs MepeBe3eHHs CHUIKUX Ta HABATIOBAJBHUX BAHTAXIB y MiBBAro-
Hax Ta Kputux BaroHax. KonctpyktusHo BB sBisie co6oro 3mmuTy 3 modin-
POTIiJIEHOBOT TKAHUHY NPSIMOKYTHY €MHICTb, III0 Ma€ OiYHi 1 TOPIIEBI KPHIII-
KM, AKi TICIIA 3aBaHTa)XCHHS HAKJIAJAIOThCS B MEBHOMY HOPSAKY OJHA Ha
OIHY 1 TIEPEB'SI3YIOTHCS CIICHiaIbHO Tepe0aueHuMH ISl i€l METH KOHC-
TPYKILI€I0 BKJIAIUIIA 3aB'I3KaMU.

BuBaHTa)XeHHSI MPOYKTY MPOBOAUTHCS Yepe3 HUKHI JTFOKU HalliBBa-
TOHY 3a JOMOMOTOI0 PO3pi3aHHS TKAHWHHOTO Marepiany BKIaaumia. Buko-
PHUCTaHHS JaHOTO CIOCOOY JO3BOJIIE 3HAYHO CKOPOTHUTH Yac ITiJrOTOBKH
BaroHa IIiJl HABAHTAXXCHHS, TaK K HE BUMarae 3a4iCTKU WOTO TicIs BUBAH-
TaXCHHs NpOoIyKiii [3].

Ha migcraBi cka3aHOTO MO’KHA BUJIUTUTH OCHOBHI ITEPEBAard BUKOPH-
CTaHHS BarOHHWUX BKJIAQJWIITIB:

- Jlns BukopuctanHs BB Hemae HeoOXiMHOCTI BXKWUBAaHHS JTOJAaTKO-
BOTO BaHTa)XKHO-PO3BAHTAKYBAJIFHOTO OOJIaJHAHHS.

- Ilpu BukopuctanHi BB 3Ha4HO 3HMKYIOTHCS BTpATH NMPU HaBaHTa-
JKEHHI Ta BUBAHTaXCHHI TIPOTYKIIii.

- CkopouyeThCcsi cymMapHa BapTiCTh MEPEBE3CHHS B IIJIOMY 3a paxy-
HOK BIiJICYTHOCTi JOJAaTKOBUX BHTPAT HA OYMIICHHS BaroHa, IJIATH 3a IO-
POXHIH IPOOIr BaroHis, 3aCTOCYBaHHS TapH(iB I IEpeBE3EHHS B YHIBEp-
CAILHOMY PYXOMOMY CKJIaIi.

- Haniitauii 3aXucT BaHTaxy, IO IEPEBO3UTHCS, BiJ aTMOCQEpPHIX
OMaJiB, BiJl MPOCUIIAHHS T4 BUBITPIOBAHHS; 3aXUCT CTIHOK BaroHa BiJ KOH-
TaKTy 3 BaHTa)KeM, [0 IEPEBO3UTHCS.

- 3memieBieHHsT TIEPEeBE3CHHS MOPIBHIHO 3 BHKOPUCTAHHIM MIIIKiB
ta MK.

TakuM 9UHOM, BUKOPHCTAHHS TEXHOJIOTiH IEepeBEe3CHHS CHUIIKHX Ba-
HTaXIB y HaIliBBaroHax i KOHTEWHEpax 3 BUKOPUCTAHHAM M'SIKHX BKJIAIH-
IIiB JOTIOMara€ CKOPOTHUTH BUTPATH HA MEPEBE3CHHS, J03BOJSE YHUKHYTH
BTPAT BaHTaXYy, 3a0€3MCUNTH 3aXUCT BAHTAXKY Ta PyXOMOTO CKiany. Buko-
pUCTaHHS M'SKHX BKJIAJUIIIB TPU 3aBAHTAXCHHI B KOHTCHHEPH O3BOJISIE
MEPEOPIEHTOBYBATH YaCTHHY TMEPEBE3CHb CHITKUX BAHTAXKIB 3 MAapKy CIICIIi-
aJTi30BaHOTO PYXOMOTO CKIIaJy Ha YHIBepcalbHUI pyxomuii ckian. OnHak,
BapTO BPaxOBYBaTH, IO TaKi BKJIAJHIII HEOOXiZHO MepepoOsaTH, IO HOT-
pedye TOAaTKOBUX BUTPAT.

Jna TpaHCHOPTYBaHHS HACHITHOTO BAaHTaXXy MOXYTh 3aCTOCOBYBa-
THCS TAaKOX CIeIliabHI KOHTeHHepH (OalK-KOHTEHHEepH), a TaKOX KOHTEH-
Hepu IBC. OCHOBHOIO BiIMiHHICTIO OaJIK-KOHTEHHEPIB Bijl YHIBEPCAILHUX €
HasBHICTh CHICTEM JIIOKIB, SKi CIIPSMOBaHI Ha IMOJICTIICHHS Ta IPUCKOPSHHS
BAaHTaXXHO-PO3BAaHTAXKYBAIbHUX  poOiT. KybOoBi  konteitnepu IBC
(Intermediate bulk containers) - 11e cepeJHPOTOHHAXKHI KOHTCHHEPH, TPU3-
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HadeHi s 30epiraHHs Ta TPAHCTIOPTYBAHHS PITKUX Ta CHUIKHAX BaHTAXIB.
Konteitnepu IBC € ehekTHBHOIO MPOMIKHOIO JTAHKOIO Mi’K BETHKOTOHHAXK-
HUMHU KOHTEHHepaMH Ta YHi()iKOBaHOI CTHOXHBYOIO Taporo. [Tompwu mepe-
Bard IMX TEXHOJIOTIH CTOCOBHO 30€peKCHHS BAaHTa)Xy, BOHH MAalOTh Ti X
OCHOBHI HEJIOJIIKH, IO W TEXHOJIOTii BUKOPHUCTAHHS CIIEIiali30BaHOTO pPy-
XOMOTO CKJIay - HasBHICTH HOPOXXHBOTO 3BOPOTHROTO MPOOIry KOHTEHHe-
piB.

Ha migcraBi NOpiBHSHHS PI3HUX TEXHOJIOTIH NMEepeBE3eHHs HACHITHUX
BaHTaXIB, SKi BUKIIIOYAOTh BTPATU BaHTAXKY, IO MEPEBO3UTHCS 1, IK HACII-
JTOK, IO 3HIXKYIOTh HETaTUBHUI BIUTHB HAa HABKOJIUIIHE CEPEAOBUILE, MOXK-
Ha TNpOaHaNi3yBaTH JOUUIBHICTD 3aCTOCYBAHHS KOXHOTO 3 BapiaHTIB JUIst
MepeBE3eHH OKPEMHUX KAaTEropiil BAaHTaXIB Y IICBHUX YMOBAX.

ITepeBe3eHHss B criemiaaizoBaHOMY PYXOMOMY CKJIali (3€pHOBO3H,
MiHEpaJIOBO3H 1 T.JI.) € HAHOUIBIN parlioHaJbHUM IIPH TPAHCTIOPTYBaHHI Be-
JIMKHUX MAapTii BAaHTaXy MPU HECTIPUATINBUX METCOPOJIOTTYHUX YMOBAX.

Buxopucrtanas KoHTeHHepiB (K Cremiali3oBaHuX, TaK 1 yHiBepca-
JBHUX 3 BarOHHUMH BKJIAJIUIIAMH) € abTEPHATHBOIO CIEIialli30BAHOMY
pyxomomy ckiany. Takum criocoOOM 3HIHCHIOETHCS TPAHCHIOPTYBaHHS He-
BEJIMKHX TApTiil BAHTAXKIB Ta KOIITOBHUX BaHTaxiB. [lepeBi3HUKAM, Y CBOIO
4epry, BUTITHINIC BUKOPUCTOBYBATH IUIS TICPEBE3CHb TIATGOPMH, HIX CIIC-
LiaTi30BaHUK PYXOMHH CKJIaJ, OCKIJIBKH IICIS IIKOBOTO IONHUTY BIITKY-
BOCCHHU 3aTpeOyBaHICTh CICIiaTi30BAHOTO PYXOMOTO CKJIaJy Pi3KO CKOPO-
YYETHCS, TOMI K IUIATHOPMH MOKHA BUKOPHCTOBYBATH IUIHH PIK.

st TpaHCHOPTYBaHHS CE30HHHMX BaHTaXIB BEIMKAMH MapTisiMU
(HampuKIIaa, 3epHOBI BaHTaX1) HAMKPAIIUM PIlIEHHSIM € TIEPEBE3CHHS TPY-
30B y HalliBBaroHax i3 BarOHHUMH BKJIaaumamMu. OCKUIBKH TIeH pyXOMUit
CKJIaJl € YHIBEpCaJbHUM, MOXJIMBE HOrO BHUKOPHCTAHHS ISl MEPEBE3CHb
IIMPOKOI HOMEHKJIATYPH BAaHTAXIB IICISA 3aKiHUYCHHS MAacCOBHUX CE30HHHX
nepeBe3eHb.

JlitepaTypa

1. BantaxHi nepeBe3eHHs1 Ha 3anmi3HUYHOMY TpaHcmopti: Iligpyunux / O.B. Jlas-
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3. MuxaitnoB €.B. Texuousorii nmepeBe3eHHs] BaHTaXIB y MSIKHMX KOHTEHHEpax.
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ONTUMI3AIIIA TAPAMETPIB M'SIKUX KOHTEMHEPIB
JJIs1 ABTOMOBUIBHUX ITEPEBE3EHb CUITYUHNX BAHTAXKIB

MuxaiijioB €.B., /lemuenko T.O.
Cxionoykpaincokuil Hayionanehutl ynisepcumem imeni Borooumupa Jlans

OpHuM 13 HalOIIBII 3HAYYNIMX HOBOBBEJCHH Y Tally3i BaHTaXXHUX
MEPEeBE3CHb CHUIKUX BAHTaXIB CTAaJ0 BUKOPUCTAHHS M'SKUX KOHTEHHEPIB.
IxHs mosBa 03BONMIA BUKOPUCTOBYBATH JJIsl IEPEBE3EHb yHiBEpPCANbLHHUI
aBTOMOOIIBHUIT PYXOMHH CKIIaj, TIOBHICTIO MEXaHI3yBaTH BaHTa)HO-
PO3BaHTaXYBaJIbHI POOOTH Ta CKOPOTUTH Yac MPOCTOI aBTOMOOLTIB Tij
BaHTKHUMH OTICPALiIMHU.

B nanwmii yac y CBiTi HaNi9y€eThCS MOHAM 2 THC. IATEHTIB Ha KOHC-
TPYKIii M'IKUX KOHTeHHepiB. He3Bakatoun Ha Iie, OCHOBHI €JIEMEHTH Pi3-
HUX MOJIEJIeH 3aJIMINAIOTHECS TUMH XK: HASBHICTh OAHIET, TBOX a00 YOTUPHOX
ctpor, 0060I0HKa 3 BKIaauiIeM abo 6e3 HhOro, 3aBaHTaXyBaJIBLHUH 1 po3Ba-
HTa)XyBaJIbHUH BY31H (pyKaB abo JIIOK), BAHTa)XKHI €IEMEHTH, KHIICHS IS
IokymeHTiB [1].

OO00IOHKY M'IKHX KOHTCHHEPIB 3aJIC)KHO BiJl MPU3HAYCHHS Ta MAacH
BaHTa)Xy BUI'OTOBJIIOTH 13 MaTrepialliB pi3HOI MIITHOCTI Ta BIaCTHBOCTEH 3
OJIHOTO, NMBOX Ta Oimbmie mapi. Ilicist 3amoBHEHHS KOHTeiHEp HaOyBae
¢dopmu muwiiHgpa abo mapaneneninena. s BUTOTOBJICHHS OOOJOHOK 3a-
CTOCOBYIOTH IMOJIIPOIICHOBY a00 MOJICTHICHOBY TKAHUHY 3 MOXJIHBICTIO
TepMO- Ta CBITJIOCTaO1TI3aMii, MOTIMEepHI MaTepialid 3 JaMiHAIlIE€r0, Kampo-
HOBI Ta JaBcaHOBiI TKaHWUHH. KpiM 000JIOHKH, sSika MOXe OyTH BHKOHAaHaA 3
JEKITbKOX IIapiB TKaHWHH, 1€ OAHAM OCHOBHHM EIIEMEHTOM M'SIKMX KOH-
TeWHEepiB € BKIAAWINI. BOHM 3aXHUINaOTh BAHTaX BiJl BOJIOTH i TO3BOJISIFOTH
poOuTH 3aTapiOBaHHS TpHU MiABHIIEHUX TemrepaTypax (mo +80°C). Bkia-
U U1 M'STKAX KOHTEWHEPIB Y 3aJIe)KHOCTI Bil BUAY BaHTaXYy, IO TPaHC-
MOPTY€ETHCS, BUTOTOBISIOTH i3 IOJIETHIICHY, MOJINPOIUICHY, KarnpoHy i
MOXYTh OYTH BUIBHO BKJIaJICHI B KOHTEHHED, BKJICEH] a00 BIIHTI.

Y Mixnaponnomy kepiBuTBi IRU 3 Ge3meyHOro KpiruieHHS BaH-
TaXy Ha aBTOMOOUILHOMY TpaHCHOPTI [2] HaBeneHO NesKi peKOMEHAOBaHi
CXEMHU 3aBaHTaKCHHsI aBTOMOOLUIIB BaHTaXkaMH pi3HOI Gopmu. [Ipu npomy
CJIiJT BpaXOBYBAaTH, IO CyYacHi TeXHOJOTil BurotoBieHHs MK 103BostoTh
iXHe BUPOOHHUIITBO NPAKTUIHO OyAb-sSKO1 (POPMH 3 IIMPOKHUM CIIEKTPOM Ta-
pametpiB. AHaJi3 MOKa3ye, IO € MePCIeKTUBHIUM BuKopucTtanas MK, dop-
Ma JIHHIIA SKUX € KBajapaT. l{e 103BoJIsie HAWOIIbII MOBHO BUKOPHCTOBYBA-
TH TUTONTY TiJTOTH Ky30Ba aBTOMOO1IIA.

[Ipu Bubopi mapamerpiB morpidroro MK ciig BpaxoByBaTH TakoX
TPAHCTIOPTHI XapaKTEPUCTUKH CUITYYUX BAHTAXKIB, L0 MEPEBO3SITHCS, TAK K
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BiJI HACHITHOI MacH BaHTaXy ICTOTHO 3aJISKUTh MOBHOTA BUKOPUCTAHHS Ba-
HTaXOITiJHOMHOCTI Ta MICTKOCTiI aBTOMOOUTIB MPY THX YH 1HIINX TapaMeT-
pax BUKOPHUCTOBYBAHUX M'SIKHX KOHTEHHEPIB.

VY 3araibHOMY BHMNAJKY, Uil BUOOPY ONTHMABHHX BIACTUBOCTEH
MK 3 mosuriii Halle()eKTHBHINIOTO X PO3MIIIEHHS B Ky30Bi aBTOMOOIIS
HEOOXiJHO BUPIIINTH ONTHUMI3alliiiHe 3aBOaHHA 3 LiIJILOBOIO (DYHKII€I0 Ha-
CTYITHOTO BUY

Gay = fIN,M,,Z,,b’ h,,y,) —> G™, (1)
ne N,uM, - ancno MK ij -ro Tumoposmipy, ski MOKyTh GyTH 3aBaHTa-

KEHI 3a MMPUHOIO Ta TOBXKHHOIO Ky30Ba;
Z, - KUTBKICTH ApYcCiB HaBaHTakeHHSI MK,

b, ta h;— umpuna ta Bucora MK;
7, - HaCHIIHA Maca BaHTaxKy;
Ga,, - 3ABAHTAKCHHS aBTOMOGINA BAHTAKEM y M'AKHX KOHTEHHEpax

Ij -TO THIIOPO3MIpY;
G™* - BaHTQXOIIJHOMHICTE BUOPAHOTO aBTOMOOIIIS.

Bupiniennst 3aBaanHst HEOOXiIHO POBOJUTH 3 ypaxyBaHHSIM oOMe-
KEHb

K; > K, b <b, <b™, hM™ <h, <h'™, b}-h,-y, <G, (2

min ’

Tyr K- anciio sukopucroBysannx MK Ij -ro THIIOPO3MIpY,

G,- BaHTAKOMITHOMHICTh MAalllMH, L0 BHKOPHUCTOBYIOTBCS IIiJ Hac
nepeBaHTaxxeHHs1 MK.
Kpim Toro, mOBHHHO ZOTPUMYBATHUCS OOMEKEHHS Gay, < G™™.

Hanpuknan nHa puc.l, 2 mokasaHi AesiKi pe3ysbTaTH PO3PaxyHKIB 3
onTHMIi3alil NpeACTaBIeHOI iIbOBOI QYHKLIT 13 3a3HaUCHUMH BUILE 0OMe-
KEeHHsMU. Bupimenns miei 3a7adi AUCKpeTHOT onTHMI3alii MpoBEJeHO 3a-
cobamu MS Excel [3].

Po3paxyHku npoBeneHi sl IpUKIany NepeBe3eHHs BaHTaXy — I1eJl-
JeT nanuBHUX. L mpoaykitisi BUpOOISIEThCS 3 BIIXO/IB IEPEBUHU XBOHHUX
Ta JUCTSHUX MOPiJ AepeBa Ta MpU3HAUYCHA Ul TOOYTOBHMX Ta IIPOMHCIOBHX
TBEpIOTaJNBHUX KOTIiB. BoHa siBiIsie c0O010 TpaHysn giaMeTpoM 6 Ta 8§ MM
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3aBIOBXKKH Bifl 5 10 40 mM. HacumHa IinbHICTE BaHTaxy - ¥, = 0,65 ™M ;

®DacyBaHHS Ta MaKyBaHHs NMAJIWBHUX TPAHYJ 3aJI€XKHUTh Bl TOTO, AKY
cucteMy 30epiraHas 3a0€3MeYUTh iM CIIOKHUBAY.

* y BIJIBHOMY BUTJIS/II — HACHIIOM;

* y M'skux KoHTeitHepax — Big 500 mo 1200 kr;

* y npibHi# pozdacosmi — Big 10 mo 15 kr.

IlepeBaru nocrauanHs nanueHux nenet y MK:

* 3pYYHICTh NPU TPAHCIOPTYBAaHHI — MOXIIMBI Oararopa3oBi BHBaH-
Ta)KEHHS Ta HaBaHTAXKEHHS 3a JOIIOMOIOIO I IHOMHUX MEXaHI3MiB;

* KOMIAKTHE 30epiraHHs Ha CKJIaJi — yaKOBKU ONTHMAIbHO PO3Mi-
IIYFOTHCS] HA IOMOCTaX, MOXKYTh YKJIaIaTHCS OHA HA OJIHY;

* 3aCTOCYBaHHS JUII aBTOMAaTH30BAHOI TOAa4i — MaTepiaj JO30BaHO
BHCHIIA€THCS Y 3aBAHTAKYBAJIbHI OTBOPH KOTJIIB;

* ONTOBI WiHU - KYMIBIISA Y BEJIMKOMY (pacyBaHHI 3HAYHO BHTI/IHIIIA,
HDK pO31piOHUMH MapTisiMU.

s mepeBesennst MK 3 BaHTa)keM BUKOPHCTYEMO €BpoQypy BaHTa-
KOMAROMHICTIO G™> =20 T i3 BHYTpIlIHIMH po3MmipamMu Ky3oBa B =245

M, L=13,6 M, H=2,5m.
Ha puc.l npencrasnenuii rpadik b* = f(h)3a1exHOCTI po3Mipy

6okxy nua MK Big HOro BHCOTH AJsl MEPEBE3CHHS BAHTAXY 3 HACUITHOKO
riaeHicTIO 0,65 /™.

b, m

0,80 -

0,70

L 3

0,60

0,50

0,60 0,80 1,00 1,20 h‘, M

Puc. 1. I'padik 3anexuocti b = f(h)

Ha puc.2 nokazaunuii rpadix G = f(h) 3anekKHOCTI BEJUYUHH 3a-

BaHTa)XEHHS aBTOMOOLIS BiJ mpuiHATHX napamerpiB MK mix gac mepese-
3eHHS BAHTAXKY 3 HACHITHOIO miiibHicTio 0,65 T/M°. Posmipy Goky xua MK
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BIJINOBIIa€ IPUBECHUM Ha puc.l mia Bixnosigaoi Bucotn MK.

Ga,

20 +* La o o o

o
-+
*
15 +
10
0,60 0,80 1,00 1,20 f?, M

Puc. 2. T'padix sanexnocti G* = f(h)

BukopucroByroun oTpuMaHi rpadiky, MOKHA IiAOMpaTH pariioHa-
JbHE CHiBBigHOLICHHS apameTpiB MK, mpu sSKHX NOCSTaeThCsl MaKCUMAIb-
HE BUKOPUCTAHHS BaHTAXOIIIHOMHOCTI BUOPaHOTO aBTOMOOIIS JUIs 3aja-
HHUX XapaKTePHCTHK CUITy4OrO BAHTaXy MPH MiHIMAJbHOMY YHCII M'SKHX
KOHTEHHEPIB, 1[0 BUKOPUCTOBYIOTHCS IS NIEPEBE3CHHS, 3 IPUAHATHMH Ia-
paMeTpamu.

TakuM 4MHOM, palliOHaNbHHUI BUOIp MapaMeTpiB M'SKHX KOHTEWHHe-
PIB BIAMOBIJHO [0 TPAHCHOPTHHUX XapaKTEPHCTHK BAHTaXy, LIO HEPEBO-
3UTBCS, HO3BOJIUTH CKOPOTHTH BUTPAaTH Ha KOHTEHHEpHU3aLil0 aBTOMOOLIb-
HHUX TepeBe3eHb CHIKUX BAHTAXKIB MPU OTPUMAaHHI yCiX BIIOMHUX IepeBar
KOHTEHHEPHUX NEPEBE3EHbD.

JlitepaTypa

1. MuxaiinoB €.B. TexHousorii mepeBe3eHHs] BaHTaXIB y M'SIKMX KOHTEHHEpax.
LAP LAMBERT Academic Publishing, 2018. - 168 c. ISBN: 978-613-9-57815-
3.

2. Mexnynapoanoe pykoBojctBo IRU mo 6e3omacHOMy KpeIUICHHIO Ipy3a Ha aB-
TomoOmwisHOM Tpancnopre. M3manme: IRU_CIT-2014 Bapuant 01. I'enepains-
ublit cekperapuat IRU, 2014 r., XKenesa/llIBeituapust.
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BJIOCKOHAJIEHHS TEXHOJIOT'TI BAKOHAHHSA
BAHTAKHHUX POBOT HA ABTOMOBIVIBHOMY TPAHCIIOPTI

MuxaiisioB €.B., lonous .M.
Cxionoykpaincvkuill Hayionanvhull yHigepcumem imeni Borooumupa /lans

Amnani3 (akTopis, 10 BIUIMBAIOTh Ha NMPOAYKTHBHICTH aBTOMOOIIb-
HOTO PyXOMOTO CKJIaJy, CBLAYUTH TPO T€, 0 CYTTEBUH BIUIUB HA LIEH MMOKa-
3HMK HAJa€ dYac MPOCTOI0 IIiJ] HaBaHTa)KCHHSIM/BHBaHTaXkeHHsIM [1, 2].
CripusiTH 3HIKEHHIO Yacy MPOCTOIO IMiJl BAHTAXKHUMHU pOOOTaMH MOJXKe, Ha-
NIPUKIIaJ, BUKOPUCTAHHS IHHOBALIHMX TEXHOJOTIH Ta TexHiku. OmHUM 3
BapiaHTIB TAKUX TEXHOJIOTIH € CHCTEMH TOPU30HTAILHOTO HAaBaHTaKeHHS Ta
po3BaHTaxeHHA. [IpoBigHUM MDKHAPOAHMM IOCTaYaJbHHUKOM TaKHX CHC-
TEeM, 1110 EKCIIOPTYIOTHCS 110 BChoMY CBITY, € (hipma Cargo Floor B.V. [3].

OnrtuMmizaiiis JIOTICTUYHOTO MPOLIECY ChOTOJHI BaXJIWBIIIA, HIX
Oyab-koau. OHUM 13 e)EeKTUBHHUX BHPILICHB JJIsI LBOTO MpOoLiecy Moxe Oy-
tn cucrema CargoMatic Bin ¢ipmu Cargo Floor B.V., sika no3BoJsie 3aBaH-
TaXuTH 200 po3BaHTaxuTH 13600 MM HamiBrmpudin npotsiroM 90 cexkyH.
3aBISIKM IBOMY LISl CCTEMa 0COOJIMBO MiAXOANTH /TSl YHOBHUKOBUX TepeBe-
3€Hb Ha KOPOTKI BiJICTaHi 3 TOUKHA A 0 TOYKH B.

[Mpuanun pobotu cucremu CargoMatic IPyHTYETBCS Ha BHKOPHC-
TaHHI IUTACTHHYACTOTO KOHBEEPA 3 JIAHIIOTOBMM HPUBOAOM. AJIOMIHI€BI
IUTACTUHH YTBOPIOIOTH a0COIIIOTHO TUIOCKy mijtory (puc.l). Ll minna min-
jora 3a0e3rnevye MakCUMalbHY THYYKICTh HPH TPAHCHOPTYBaHHI Oy/b-
SAKOTO BaHTAXY, TAKOTO fK: MiJUIOHY, KOHTEHHEPH, SIUKH, Hamip y pyio-
Hax, KapTOH Y JIUCTaX TOLIO.

Puc. 1. Cucrema CargoMatic i3 BUKOPHCTaHHIM
IUTACTMHYACTOTO KOHBEEPA 3 JIAHLFOTOBHM IIPUBOIOM
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MinHa KOHCTPYKIisl aJOMIHIEBOTO ITiIpAMHUKA YTBOPIOE IHTETPO-
BaHM By3ou i3 mpuBojgoM. Kpaiiniii npodijp ocHalieHHd 3aXUCHUM HpO-
¢inem, siKuit o0epirae JaHIOT Bijl CIaJaHHsl i3 IIACTUKOBOT HanpsiMHo1. Lle
rapaHtye Oe3leKy CHCTEMH Ta HOJATKOBO MEPEeIIKOKAa€e IOMAJaHHIO BaH-
TaXKy MIXK JIAHIIOTaMH.

[MongiiiHui TpUPSIHKIA TaHIOT 3a0e31euye nepenaydy uepes3 nepei-
HIO CTIHKY HaIiBIIpUYena J0 8 JAHIIOrB TpaHcmopTepa. JIaHIIor TpaHCIo-
pTepa ODKHTH 1O IJIACTHKOBIM HAPSIMHIHN, IO SKiH KOB3aIOTh BAJIMKH POJIU-
KoBoro naHiora. Lle 3abe3medye myke HU3BKUI OMip TEPTIO i 3amolirae
3HOIITYBaHHIO.

AJTIOMiHI€BI IIJIACTHHY MO BCiH TOBXXKHHI HaIiBOpUYEIa CIIUPAIOTHCS
B CEpe/IHII YaCTHHI Ha TUIACTHKOBI HAPSAMHI, IO HE TOTPEOYIOTH 00CITyTO-
BYBaHHSI.

Cuctema CargoMatic A0oCTyInHa sIK KOMILIEKT ISl YCTAHOBKHU 1 MOXKE
OyTH BCTAaHOBJICHA SIK HA HOBMX aBTOMOOLIBHUX HamiBIpUYeNax, TaK i Ha
HaIliBIIpHYeNax, 10 BXKe eKCIUTyaTYIOThCs. ['0JIOBHUM YHHOM BOHA MOHTY-
€TbCS B HAMIBIpHYeNlaXx 3 KOpPOOYacTMM Ky30BOM Ta IMpHYenax-
pedpikeparopax, ajge TakoX MO)ke OyTH BCTAHOBJIEHA Ha HaIIBIpHYENax
i3 Ope3eHTOBMM TeHTOM. KoMIakTHHI NpuWBiA BCTaHOBIEHUH 3a mepedop-
KOIO 1 He BUXOJHTH 332 MEXI IEePeIHbOI CTIHKH, JO3BOJISTIOUYN BUKOPHCTOBY-
BaTH BCIO JJOBXXHMHY HaIiBIpHYena JJisl BaHTaxXiB. MiHimManbpHa BucoTa (140
MM) 3a0e3ledyye ONTUMalbHE BHKOPHCTAHHS BHYTPIIIHBOTO BaHTaKHOTO
npocropy. KoMnakTHuI NpUBiI BCTAHOBIIOETHCS HaBiTh i pedprxepa-
TOPHOIO YCTAHOBKOIO 1 3aJIMIIAETHCS JIETKOIOCTYITHUM (pHC.2).

Puc. 2. IpuBig cucTeMu, BCTAHOBJICHHH Mij
pedprKepaTOpHO0 YCTAHOBKOIO
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[Tpu nocTiHOMY TpaHCHOPTYBaHHI IMiAJOHIB 3 OJJHAKOBHUMH PO3Mi-
pamu, aJbTepHaTUBOI0 OaratodyHKIioHaNBHIH cuctemi CargoMatic 3 ruiac-
TUHaMHU MOke OyTH Bepcis 3 JaHioramu. Taka cuctema obnanHana 6 JBo-
PSAIHUMH JIAHLIOTAMH, 10 HiATPUMYIOTh KOXHY OTOpy HinuoHy (puc.3).

Puc. 3. Jlanurorosa cucrema pyxomoi mimnoru CargoMatic

Bucora 3i0panoi naniorosoi cuctemu CargoMatic Taka cama, SIK 1y
ractuHyactoi cuctemu CargoMatic, craHoButh 140 mm. Ile nae nepesary
CYMICHOCTI cucTeM 3a po3mipamu. Jlanirorosa cucrema CargoMatic Ha Bi-
JIMIHY  BiI  IUIACTMHYACTOI CHCTEMH € CHCTEMOIO  HaBaHTaKeH-
HS1/PO3BaHTAXKEHHS, KA MOKe 00epTaTUCs HECKIHYEHHO.

VY paiioHi nepenHbOl CTIHKMA PO3MIIIEHI YOTUPU KIiHIEBI BUMHKaul,
SIKI pearyroTh Ha IiJJIOHN HE3aJIeKHO OJIUH BiJl OJTHOTO 1 BiKIIIOYAIOTh PY-
XOMY IIUIOTY B HEOOXiqHMI MOMEHT. L]i qaTynky BU3HAYAIOTH TOJI0KCHHS
BaHTAXYy 1 THM CaMHM 3a0€3IeUyI0Th O€3MeYHY pOOOTY CHCTCMH.

Tuxa poOoTa CHCTEMH JOCATHYTAa 3aCTOCYBAHHSM TSTOBOTO CJICKT-
POABUryHa Yy MOETHAHHI 3 IUIACTHKOBUMH KOMIIOHEHTaMH Ta BHCOKOSIKiC-
Humu migmmnaukamu. Cucrema CargoMatic BiAmoBigae HaHcCyBoOpilmM
BUMOTraM JI0 piBHs mymy (<60 nenmOen) i TOMy MOXe JIeTallbHO BUKOpPHC-
TOBYBaTHUCH 24 TOAWHU Ha 100Y.

Cuctema CargoMatic mpuBOUTHLCS B JIiF0 MOTYKHUM TATOBUM €JICK-
TPOJIBUTYHOM, SIKHIA )KUBUTBCS BiJl JDKEpelia eJIeKTpoeHeprii Ha BUoip:

- Mepexa enektpoxkusienns 400 B 3miHHOTO CTpyMY;

- akyMyJIsITOpHI OaTapei nmoctiiiHoro crpymy 24 B 3 MOKIMBICTIO TIi-
J3apSIIKK i 9ac pyxy;

- kombOiHaris 400 B 3minHOTO Ta 24 B MOCTIHHOTO CTPyMYy.

KoxHa cucreMa y CTaHIapTHOMY BHKOHAHHI 3a0€3IE€4y€eThCs MYJib-
TOM KepyBaHHsI. [lepcoHanbHi HanamTyBaHHs ab0 HANAIITYBaHHS JUIs KOH-
KPETHOT'O BaHTAXKY BIJIBHO IIPOrPAMYIOTHCSI B MEHIO IUCILIES! JIOTTYHOTO KO-
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HTpoJIepa.

HaiiBuia norictiuHa e(eKTUBHICTh JIOCSATAETHCS KOMOIHYBaHHSIM
MoOimbHOT cuctemu CargoMatic 3 ectakajamMu il HaBaHTaKEH-
Hs1/po3BaHTaXKeHHs. [Ipu TakoMy 3acTOCYBaHHI €MHUI aBTOMOOUILHUN Ha-
MIBIPHYIN MOXeE IIBHAKO Ta e()eKTUBHO BUKOPUCTOBYBATUCH IJIA MasTHHU-
KOBHX II€PEBE3EHb.

[ToBHe HaBaHTaXKCHHSI MOYKE BUKOHYBATUCH O€3 MPOCTOIO HAITiBIIPH-
yera. [Ipm ycTaHoBHI B  aBTOMOOIIBHOMY HANIBIPHYEIl CHCTEMa
CargoMatic 3a0e3neuye Woro IBUAKE 1 MpocTe po3BaHTakeHHs. HaBanTa-
JKEHHS Ta PO3BAHTAKCHHS BUIIKOBUMHU HABAHTA)KyBauaMH y pa3i BHKOPHC-
TaHHS Ii€] CHCTEMH MPOBOIUTHCS Habararo edekTuBHINIe. SK TiTPKK BaH-
TaX HoMilaeTbes y npudin, cucrema CargoMatic MOBHICTIO aBTOMaTHYHO
nepeMillye BaHTax yrepen abo Haszal. binblie Hemae He0OXIIHOCTI 3ai3My
HaBaHTa)XyBada ycepeArHy HarmiBrnpudena. MoOUIbHI CHCTEMU MOXYTh Oy-
TH JIETKO MOB'si3aHI 31 CTalllOHAPHUMHU CUCTEMaMH BCiX BUJIIB (POJMKOBUMH
TPaHCIOPTEPaMH, JTAHIIOTOBUMH CHCTEMaMH TOLIO).

BoueBuap, 110 Ha OKYIHICTH KalliTalOBKIAaJeHb KPUTHYHO BILIMBA-
10Th Oarato ekcrutyataniiHux yuHHHKIB. Cuctemu CargoMatic BiamoBina-
I0Th YCIM OCHOBHUM EKCIUTyaTalliiiHUM BUMOTaM, TaKUM SIK MaKCHMajbHa
BaHTAXXOMICTKiCTh, HafiMEHINIA BIaCHA Bara TPAHCIIOPTHOTO 3ac00y, HU3bKi
eKCIUTyaTalliiiHi BUTpaTh (He BUMArarOTh TEXHIYHOTO OOCITyTOBYBaHHS), pe-
Cypc MiI[HOCTI, Oe3neKa AJIsi MepCOHAY Ta HABKOJIHMIIHBOTO CEPEeOBHIIA Ta
JIOBIOBIYHICTB.

Jo nepesar cucremn CargoMatic MOXHa BiTHECTH:

- CKOPOYEHHS Yacy IPOCTOI0 TPAHCIIOPTY;

- eKOHOMisl BUTPAT HA IIEPCOHAJI Ta aBTOIAPK;

- BIZICYTHICTb IOILIKO/KEHb BAHTAXKY;

- MEHIIIA KUTbKICTh PYYHUX OIepariii;

- 3MEHILEHHS CKJIAJICBKUX 3aIaciB;

- IIBUJIKICTH Ta Oe31eKa poOOTH.

JlitepaTypa
1. Bopkyr A. U. I'py30Bbic aBTOMOOWIIbHBIC MEPEBO3KH. - 2-€ U3J., Hepepad. u
nort. - K.: Buma mk., 1986. - 447c¢.
2. Kosanenko B.M., lllypixia B.K., Mammka H. b. Banraxui aBToMoOuIbHI 11epe-
BeseHHs: [Tinpyunuk. - K.: Jlitrepa JIT, 2006. - 304 c.
3. Cargo Floor [EnexTponHuit pecypc]. - Pexxum JIOCTYILY:
https://www.cargofloor.com/ru/ckachat
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NIIBUINEHHA E®EKTUBHOCTI ABTOMOBIJIBHUX
IIEPEBE3EHDb BAHTAXIB, IIIO MAIOTbH
IUJITHAPUTYHY ®OPMY

MuxaiijioB €.B., KaBa B.B.
CxionoykpaincoKuil HayioHansHul yHigepcumem imeni Borooumupa Jana

Banraxi, sixi Matots Gopmy mmiiaapy, (gani - BOL) € mocuts mo-
LIMPEHUM BHJOM BaHTaXIB, IO MEPEBO3SATHCS aBTOMOOLTEHHM TPAaHCIIOP-
ToM. Lle BaHTaxi SIK ynmakoBaHi, Tak 1 0e3 yINaKkoOBKH: JIEpeB'sHI 1 MeTajeBi
604Ky, IECcTepHH, OapabaHy, pyJIOHH, KOTYIIKH, OYXTH 1 TaK Jaji.

Jns minBumeHHst epeKTUBHOCTI MepeBe3eHb TAKUX BaHTaXIB HEOO-
XiJTHO pallioHaJbHO BUKOPHCTOBYBATH BAHTAXKOMIIHOMHICTB 1 MICTKICTB KY-
30BIB aBTOMOO1JIIB 32 paXyHOK ONTHMI3allil CXeM BaHTa)KeHHs BaHTaxiB. 1e
MOXE TPEJCTaBISATH 1HOMAI JOCUTh CKJIaJHE 3aBJaHHs i3-3a 0COONMBOCTEN
Maco-rabapuTHHX XapaKTePUCTHK OKPEMHX BaHTaXKHUX MICIIb.

[Ipu nnaHyBaHHI BaHTa)XXEHHS TAaKMX BAHTAXKIB Y Ky30B aBTOMOOLIIs
HeoOXiHO 3a0e3MeUnTH MaKCUMaJIbHEe BUKOPHCTAHHS BaHTAXKOIIIH{OMHOC-
Ti aBTOMOOLJIS Ta TUTOIII ITiJUIOTA HOTO Ky30BY. PO3TIIS MOKIHBOCTI OITH-
MaJbHOTO 3aBaHTA)KEHHS Ky30Ba aBTOMOOLIS TAKUMU BaHTa)XaMH [TOBHHCH
BpaxoBYBaTH, 1110 OCHOBHI YMOBH 1 BUMOTH JI0 PO3MIIIEHHS 1 KPIiIUIEHHS iX
BH3HaueHi B [1].

AmHani3 MOXJIMBUX BapiaHTIiB 3aBaHT)XEHHS Ky30BiB aBTOMOOLTIB
LIUITHIPUYHAMH BaHT2)KaMHU NPU YCTAHOBIII 1X Ha TOpeElb IOKa3ye, Mo ic-
HYE JIEKIIbKa THIIOBHX CXEM 3aBaHTa)XeHHs (IUB. puc.l).

Jlyist HaiOiIbII e(h)eKTHBHOTO BUKOPHUCTAHHS MOJIMBOCTEH aBTOMO-
OiJIst TIpM pillIeHH] 3a/1aui BU3HAYEHHSI MAaKCUMAJIbHOT KUIbKOCTI BAHTKHHUX

micte G WITiHAPHYHOT POPMH, SKE MOKHA PO3MICTUTH Y Ky30Bi 3aJIE)KHO
BiJl Ta0apUTHHUX PO3MIpIB OJHOTO BaHTaxkHOTO Micust BDI] Ta mapku aBTo-

MOOLIISL, UIsl PO3TJISIHYTUX CXEM BaHTAXKSHHS OTPUMaHI HACTYIIHI PO3paxyH-
KOBI 3aJIEXKHOCTI:

« | OO b
B OO0 B
000)

L

L

Puc. 1. Bapiantu cxem 3aBantaxeHHss BOL] y ky3oB
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- VTSI CXEMU BaHTaKeHHS (a):

- JUTA CXEMU BaHTaXeHHS (b):

o 225

- st cxemu (cl) mpu mapHiil 3araibHIA KUIBKOCTI PSIIIB BAHTAXY B
[OOBXHBOMY HAIIPSIMKY:

Gd=N:71-M:1+N;T-M:;’{EHBH L }m

- i1st cxeMu (c2) TpH HeTlapHii 3aranpHIi KUILKOCTI PSIIIB BaHTAXKY
B [IOJ0BXKHHOMY HAIIPSIMKY:

G&:N:Z-M;HN::-M:;{EHBH L }/z+1>+

A Ni - YMCJIO OAMHHIb BAaHTAXKY, PO3TAlLIOBAHHWX B OJAHOMY psaAy I1O

LIMPYHI Ky30Ba IIpH BUOpaHiii cXxeMi BaHTaKESHHSI;

M, - 4ucno monepevHHX PsAIB YK/IaJaHHS BAHTAXy B Ky30Bi MpH
BUOpaHiil cxeMi BaHTaXXECHHS;

H B, L - signosigHo BHCOTa, IMMPHHA i JOBXKMHA Ky30Ba aBTOMO-
ol

2R - niamerp 0JHOTrO BaHTAKHOIO MICIId;

/i - BUCOTa OTHOTO BAHTAXKHOTO MiCIIS;

101

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



S - TIMOUHA «CiIJIOBUHNY, IKa YTBOPIOETHCS JIBOMA PO3TAILIOBAHUMHU
Nopy4 BaHTXHUMU MiciiiMu BOLL npu ycTaHOBI B Ky30Bi Jpyroro i Ha-
CTYIHUX PSAIB BaHTaXy (AuB. puc.2 mjis cxem BaHTaxeHHs (b) Ta (c)).

KsanpatHumu jgyxkamu [..] mosHadeHi OKpyryieHi y MeHmmi Gik

3HAYEHHs BIAMOBIHUX BUPa3iB.

Benuuuna S B 3arajJbHOMY BHIAIKY 3aJCKUTh Bil AiaMeTpy OJHOTO
BaHTaXXHOTO Miclis D =2R UWIHIPUYHOTO BAHTAXY 1 BEJTMYMHU HAsBHUX
MPOMIXKIB Z MI>K BAHT&KHUMH MICISIMU B Py (IMB. pUc.2).

Puc. 2. Po3paxyHkoBa cxema

AHaJi3 TeOMETPUYHUX CHiBBIAHOIIEHH 3TiTHO 3 PUC.2 TO3BOJSIE BU-
3Ha4uTH [2], 1o

S=2R—\J4R* —(R+Z/2)* .

Crin mam’siTaty, 10 cXeMa PO3MILICHHS Ta KPIIUICHHS BaHTaXy B
PI3HMX BaHT@)KHHX TPAHCIIOPTHHX OAMHHMILIX 3AJISKHUTh BiJ THUILy BaHTaXKy,
a TaKoX BiJl MIIIHOCTI OIYHHMX CTIHOK 1 NEPEIHBOr0 Ta 3aJHBOTO OOPTY Ky-
30Ba aBTOMOOLIA [1].

Jliis mepeBe3eHHs BaHTaXIB (ypaMi BHKOPHUCTOBYETHCS BEJIMKA Ki-
JBKICTh Pi3HUX MOAM(IKAIH HAIBIPUYCIIB, Cepe]] SKUX MOKHA BHIAUTUTH
SIK HEBEJIMKi HamiBOpuuenu 06'eMoM 75-80 M’ (3 JOBXKHHOIO Ky30Ba Bix 12
1o 13 meTpiB), Tak i CTaHAapTHI HamiBIIpH4enyu o0'eMoM Ky3oBa Bin 82 1o
96 M’. BoHH MaioTh JOBXHHY Ky30Ba Bin 13,6 no 15 metpiB, mmpuHy Bix
2,4 no 2,5 metpiB Ta BHCOTY B 2,5 10 2,7 MeTpiB.
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Ha puc.3. st npukiany npuBeeHi NesiKi pe3yJbTaTH pO3paxyHKIB,
110 LTFOCTPYIOT 3aIEKHOCTI G, = f(R,Z) MUl CXEM BaHTAKEHHS a Ta b pu

3aBaHTa)KEHHI BAaHT)KHOTO MPHUMIIEHHS, I[I0 MAa€ TEOMETPUYHI MapameTpu
BaHTAKHOTO NPHUMIMIEHHS HAIBIPHYEIly MIMPUHOI 2,4 M Ta JOBXHHOIO
13,6 m.

Bucota oHoro BaHTaskHOro Micus BOLI npuitasara pisroro /=1 M,
BaHTAKECHHA 3MIHCHIOETBCS B OJIMH SpYC.

3anpornoHoBaHi aHAITHYHI 3aJIE)KHOCTI J03BOJISAIOTH OOIPYHTOBYBa-
TH BHOIp ONTHUMAIIBHOT CXEMH BaHTaXKCHHS MPU BiIOMHX MapameTpax Ky3o0-
Ba aBTOMOOLIS Ta 3aJJaHIX Maco-Ta0apUTHUX MOKAa3HUKAX BAHTAXKIB IHIIIH-
JIpUYHOI (OopMH.

IIpu poMy cltifi BpaxyBaTH, 110 NOBHHHE BHKOHYBATHCS CIIIBBiJ-
HOILICHHSI

Gi'qSQmax’

Jc q - Maca OJHOT'O BaHTa>XHOI'O MiCIIH;

Qe ™ BaHTa)XOI JHOMHICTH aBTOMOOLISL.

Gi [\ "

02 03 04 03

Puc. 3. 3anexuicts G, = f(R,Z) st cxemn BaHTaxeHns (b)

Jlitepatypa
1. MexnynapoaHoe pykoBoactBo IRU mo Ge30macHOMy KperjIeHHIO Ipy3a Ha aB-
TomobunsHOM TpaHcnopte. M3manue: IRU_CIT-2014 Bapuant 01. I'enepainsb-
Hblit cekperapuat IRU, 2014 r., XKenesa/llIBeituapust.
2. Bemroackuit M.Sl. CrnpaBo4yHUK 1O 3JeMeHTapHOM Mmarematuke. - M.: ACT,
2019.- 512 c.
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OCOBJIMBOCTI BAKOPUCTAHHS NFT TEXHOJIOT'TI ITPH
BUPIINEHHI JIOTICTUYHHUX 3AJIAY B ATPAPHOMY
BHPOBHUIITBI

My3uiaboB /1.0., llIpamenko H.IO., Kapuayx M.B.
Hepoicasnuii biomexuonociynuii yHisepcumem, m. Xapxie, Ykpaina

OcTaHHI TEHIEHI{ TI100aMbHOI JiKUTANI3AI] CBIIIaTh PO HEOO-
XiTHICTh BIPOBAHKCHHS B JOTICTUYHI MPOIECH HOBUX MiAXOMiB. Benmkuit
MOIITOBX Ul LOTO JA€ PO3BHTOK Ta YCHINIHE BUKOPUCTAHHS Ui BUPI-
IIeHHs (iHAHCOBHMX IHTaHb Ta 33j]ad i3 Oe3MeKN TaKUX HaIpsSMKiB, SIK 0J0-
KueitH cucremu [ 1], HelipoHHO-MepekeBi Moaeni [2], Ta iHIII miaX0au, Mo
0azyroTecs Ha cMmapt npuHimnax [3]. Came NFT TexHonoris € Haiicydac-
HiluM BuIoM vacTuHu blockchain [4-5]. Vuikanizanis NFT Tokeny, To6To
HasIBHICTh HETIOBTOPHUX MapaMeTpiB, JI03BOJsIE HaAilHO 30epertu iHpop-
Mallito 0 mapaMeTpax (pyHKIiIOHYBaHHs OyAb-sIKOI JIOTICTUYHOI CHCTEMHU.

OkpiM 1160T0, HasiBHICTh BUKOpUcTaHHS HDT-ToKeHy 13 IpuB’3K0I0
JI0 KOHKPETHOTO 00’ €KTY JIOTICTHYHOI CHCTEMH JO3BOJISIE 3MOJEITIOBATH TIe-
BHY CHUTYallil0 OUISIXOM 3MIHH CTaHy CHCTEMH, BUKOPHUCTOBYHOUH irpOBHii
npuHOU, oo 3akitaneHo nepsuHo y NFT. Ii oco0nmBOCTI CTBOPIOIOTH MO-
KIUBICTh JUTsI TTOOYIOBH HOBITHBOI MOJEIN B3a€MOJIl MK yYaCHUKAMHU
MIPOLIECY TOCTaBKH CLILCHKOTOCTIOAPCHKOT MPOAYKIIIi.

[Mpuknan moOya0BY CTPYKTYPH JIOTICTHYHOT MO/ TIPH ITPOCYBaHH1
BaHTa)XOIOTOKY 3€pHOBMX BaHTaxiB i3 BukopuctanHsM NFT TtexHomorii
300pakeHO Ha PUCYHKY |.

Oco6auBocTi MoOyA0BH MONIOHOT cTpyKkTypH Ha ocHoBI NFT Bu3Ha-
YalOThCS THIIOM YHIKaJIbHOCTI (PapHOCTI) KOKHOTO 13 YYaCHHKIB JIOTICTHY-
Hoi cucremu. e o3Hauae, 10 3TigHO 3 TEXHIYHMMHM aCIIEKTaAMHM Ha OCHOBI
OJNOKUelHY, SKi BUKOPUCTOBYIOThCS Auisi onucy NFT, uum piamie 3ycrpiva-
€TBCSl B CHCTEMI €JIeMEHT, TUM OuIbII BiH 3HaumMuil. ToOTO (puc.l), sxmio
MOPTOBHHA €NIeBaTOP BUKOPUCTOBYETHCS MPH MOOYAOBI JIAaHIIOTa TOCTAYaHb,
TO OIHMC JAHOTO eJIeMeHTY cucteMu 3a pornomoroo NFT TokeHy mepenba-
Yyae HOro ocoOJMBY 3HAYMMICTh, TOOTO JereHaapHicTh — legendary (Tepmi-
HOJIOTi€I0 OJIOKYEelHY), a HassBHUH BUPOOHHK y cHCTeMi Moxe OyTh ommca-
Huil, sk pinkuit NFT TokeH (rare), ToOTO HE Ty’Ke MOITUPEHUIA.

[Tpu upOMY 3epHOBI €1eBaTOPH € MIPOMIDKHOIO JIAHKOK MIiX MyHKTa-
MH HaKOIMYEHHS Y BHPOOHHMKA 3€pPHOBHX KYJIBTYp Ta IIOPTOBHM TEpMiHa-
soM. BoHu 3ycTpivaroThes pijiie HiXK BUPOOHHKH 36pHOBOI'O BaHTaXy, aje
YacTillle HiX IOPTOBUiA exeBaTop. ToMy MOXyTh OyTH KnacudikoBaHi 3 TO-
yku 30py NFT-texHos0r1i, SIK cymnep yHiKaJbHi — Super rare.
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IlepBuHHMI THIT
NFT 3 yHikaib-
HicTiO 1

IMpomixkan#t THIT
NFT 3 yHikaib-
HicTIO 2

di"anbHANA THIT
NFT 3 yHikaib-
HICTIO 3

AIMUHEIFOdoN XHHIIEOmTIE [ N

Puc.1. IlepBuHa cTpyKTypH3allis JIOTICTHYHOT CHCTEMHU IIPH JOCTABIIl 36PHOBUX BaH-
TaxiB 3 NFT enemenramu

Oxpeme Miclie B CTPYKTYPI JIOTICTUYHOI CUCTEMH 3aiiMae 3B’s13yroua
JIaHKa — TPAHCIOPT. Y 3B’SI3Ky 3 THUM, IO JAaHUH €IeMEeHT CUCTeMH € Haii-
OLIBLI MOUIMPEHUM, TO HOro MO)kHa omucatd Haitmpocrimmm NFT Toke-
HOM, T0OTO 3 mmo3uwii blockchain e € common.

IMonibHa knmacudikailis BXe Ha eTami IUIaHYBaHHS J03BOJIsIE BU3HA-
YUTH OCHOBHI PUHIIUIHN «TPH», TOOTO MOBEIHKH KOYKHOTO i3 EIIEMEHTIB Ta
MEePCIEKTHBH OTPUMaHHS Npodity, ToOTO npuOyTKy. BukopucroBywoun pa-
PHICTb, MOXKJIMBO CKJIACTH 0374 BapiaHTIB JIAaHIOTa MOCTa4YaHb, 1€ MOBe-
JiHKa KOKHOTO eJIeMEHTa, Oe3nocepenHbo OOyMOBIIEHA CTpaTerielo, sKa
oOpano BiacHukoM neBHoro HOT. ToxiGHa cTpareris Moke OyTH Harpas-
JIeHa Ha HACTYITHE:

1. OgnepxaHHS MaKCUMAJIBLHOTO NPOGITy NUIIXOM HAKOIIMYEHHS irpo-
Boro TokeHy 6e3 po3Butky HOT enementy. Ilpu mpomy npubyTok, oTpu-
MaHHU# B pe3yJbTaTi MPOCYBaHHS 3€PHOBOTO BaHTAXY MO BUOYIOBaHIH cxe-
Mi JIaHIfora T0CTa4aHb, NOCSTAETHCS JIMIIE 32 PaxyHOK mponaxy utility
token Ha BiAMOBiqHIN TIaT(OpMI LI TOPTIB Ta IHIIMX OMEparii i3 KpUNTO-
BaMOTHUMU akTuBaMu. [lomiOHa crpateris mpezacrasisie coboro short hold
(KOpOTKOCTpOKOBE 30epiranHs).

2. TlpomopmiiiHuii po3moxin NpHOYTKY, OTPHUMAHOTO B pe3yibTari
B3aemonii pisHuX NFT, mepenbauae HampaBieHHS YacTHHM NPUOYTKY Ha
nokpamienHs napamerpis NFT, a wactuny Ha Tpeiiaunr. [ToniOHa crpareris
€ HalOUTBIII TTOMIMPEHOIO.
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3. Bech npuOyrok HampaBieHud Ha ckopimmii anrpeiin HOT ms
TOro MO0 y MOAANBIIOMY OTPUMYBAaTH MaKCUMaJbHUI POdIT BiJ B3aeMo-
i1 eJleMeHTiB JoricTHYHO1 cuctemu, TooTo long hold.

IMpu upomy utility token - irpoBuii piHaHCOBHI IHCTPYMEHT HOTPIO-
HUI IS TATPUMaHHS BiIOBiAHOTO cTUMYIy y BiacHuka NFT, rapanryro-
YM NeBHUIN po3Mip npuOyTKy. Takok MoTpiOHO PO3yMITH, 1O J0 3aIyCKY
noricTuyHoi cuctemu koxHa 3 HOT mae BiacHy LiHHICTb, sika BUpaXeHa y
(ikcoBaHill cyMmi yepe3 CTEHOIKOMH BiANOBIAHOI ONIOKUEHH Mepexi, depe3
SKYy 3AIHCHIOIOTHCS TPaH3aKLil MK yJaCHUKaMH JIaHLIIOTA MOCTavaHs. [pu
upoMy BapTicte HOT HampsiMy 3aneXuTh BiX piBHS piIKOCTi, TOOTO yHiKa-
npHOCTI. Le o3Hauae unm yHikanbHINM € NFT-TokeH, THM 3a OLTbIIY HiHY
MOXKJIBO TIPOJATH HOTo Ha OipaxKi.

Oco6muBocti TexHonorii NFT 103BoJsifoTh 3HAiTH panioHaNbHUN
BapiaHT MOOYAOBHU JIAHIIIOTA MOCTA4aHb IJISI NMPOCYBAHHS CLIBCHKOTOCIIO-
JAPCHKUX BaHTaXiB. ToMy B3a€MO3B’SI30K MiX €JIEMEHTaMH JIOTICTUYHOT
CHCTEMH € MPO30PUM Ta OE3MEYHNM, SIK 3 TOUKH 30py (PiHAHCOBUX TpaH3aK-
IisIX, TaK 1 3 ypaxyBaHHSIM MOKIJIMBUX PH3HKIB.

Bce 1e 103BONUTH MPOBECTH ACTANbHY IMITALi0 (YHKI[IOHYBaHHS
JaHIIOra MOCTa4yaHb, HANPHKIAJ TPH IOCTABI 3epHOBUX BaHTaxiB. Lle B
CBOIO Yepry, Ja€ MOXKIIMBICTh BUSIBUTH Pi3HI MPOOJIEMHI aclIeKTH Ta oIepa-
TUBHO 3HAWTH BUPIIICHHS CKJIAJHUX MHUTAHb, IO IiBHIIUTH ¢)EKTUBHICTS.

JlitepaTypa
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Part of the Efficiency in Industry 4.0 Strategy. In: Tonkonogyi V. et al. (eds)
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Mechanical Engineering. Springer, Cham, 216-225 (2020).
https://doi.org/10.1007/978-3-030-40724-7_22

2. Muzylyov D., Shramenko N., Ivanov V. (2021) Management Decision-Making
for Logistics Systems Using a Fuzzy-Neural Simulation. In: Caganova D.,
Horniakova N., Pusca A., Cunha P.F. (eds) Advances in Industrial Internet of
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5. Benz, D., Hamzah, M., Ghazali, M.F., Asli, M.F. (2022). Bringing Blockchain
Technology in Innovating Industries: A Systematic Review. In: Al-Emran, M.,
Al-Sharafi, M.A., Al-Kabi, M.N., Shaalan, K. (eds) Proceedings of International
Conference on Emerging Technologies and Intelligent Systems. ICETIS 2021.
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INEHTU®IKAIIA PU3UKY JIAJTBHOCTI MAIIIUHICTIB
TATOBOT'O PYXOMOTI'O CKJIALY

y3up B.I'., Janyn FO.M., Kozienko B.B.
Yxpaincoruii deporcasnuii ynigepcumem 3ani3HUYHO20 MPAHCHOPITY

3ai3HUYHUI TPAHCIIOPT € CKJIaHOK TEXHOT€HHOIO CHUCTEMOIO, (y-
HKI[IOHYBaHHs SIKOT CYNPOBODKYETHCS PI3HOTO POJY PU3UKAMH, HACIIIKA
AKAX MOXXYTb NPHU3BOJAWTH 10 BHIIAJKIB IOLIKOKEHHS, YaCTKOBOTO a0o
MIOBHOTO 3HHIIEHHS PYXOMOTO CKJIaly, BaHTaXy, MaliHa (i3UYHHX 1 IOpHU-
JMUYHUX 0Ci0 Ta 1HITMX MAWHOBUX 00’€KTiB, YaCTKOBOi a00 MOBHOI BTpaTH
TIpare3[aTHOCTI, CMEPTI MacaXkupiB, MPAIiBHUKIB 3aJIi3HMLI Ta TPETIiX 0cCio,
3aBJaHHs IIKOAW HABKOJIUIIHBOMY cepenosuiry [1]. Ilpu mpomy y Buko-
HaHHI OCHOBHOI (DYHKIIii 3aJi3HUYHOTO TPAHCIIOPTY — MEPEBE3CHHS BaHTa-
KIB Ta MacakupiB — KIIOYOBY POJIb BiJIrpae MaIIMHICT, SIKUI Oe3mocepen-
HbO BiJITOBIJIa€ 32 YIPaBIiHHS Ta Oe3MeKy pyXy MOi3aa y MexkaX CBO€ET KOM-
nereHmii. ¥ cy4acHHX yMOBax IisIbHICTh MalIHMHICTa I0i3/1a HabyBae 0co-
ONMBOT aKTyaJbHOCTI, SIKIIO BPaXOBYBATH CTPIMKE CTapiHHS IapKy TATOBO-
ro pyxomoro cknaay (TPC), noripuieHHs #10ro TeXHIYHOTO CTaHy, 3pOCTaH-
HSl MOPAJIBHO-TICUXOJIOTIYHOTO Ta NPOQeciiHO-TEXHOJIOTIYHOTO HAaBaHTAa-
JKEHHsI Ha JJOKOMOTHUBHI Opuranu [2].

B TakMx yMOBaxX LIJIKOM palliOHAIFHO 3aCTOCYBATH METOMIOJIOTIIO
PH3UK-MEHEKMEHTY, 1O SBJISE COOOK CUCTEMY YIPAaBIiHHS PH3UKAMHU Ha
OCHOBI Tmporecy ix imeHTHQIKallii, OIIHKK Ta aHaJi3y, a TaKoX BHOOPY
THEHHSI HEOOXiIHOTO 0ajaHCy MiXK CTpaTeTiYHMMHU MOXIIMBOCTSIMH ITiIPH-
€MCTBa Ta PIBHEM PH3HKY, 3HAXO/DKCHHS ONTHMAIILHOIO CIiBBiIHOIICHHS
MDK BHCOKHMM PIBHEM PH3HKY, [0 MOXE IPHU3BECTH 10 OaHKPYTCTBA ITiJII-
pHEMCTBA, Ta IOBHOIO BiJMOBOIO BiJ HBOTO, IO MPHU3BOIMUTH 1O BTPATH
KOHKYPEHTOCIIPOMOXKHOCTI. B cHcTeMi ympaBiiHHS MiJIPHEMCTBOM CHC-
TeMa PU3UK-MEHEIDKMEHTY HOK/IMKaHa CTaTH CKJIAJ0BOI0 YaCTHHOIO MiJICH-
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CTeMHU MEHEJDKMEHTY Opraisailii, To0To Mae OyTu iHTerpoBaHa B ii 3arajb-
HY TOJIITHKY, TUIAHK POOOTH Ta MisUIbHICTh. BUKOHAHHS 1€l yMOBH 3aCTO-
CYBaHHS CHCTEMH PH3UK-MEHEDKMEHTY € JII€BUM TIporiecoM [3].

3rigHo BuMor MixHapoaHoro cramapty ISO 31000:2018 mpoiec
MEHEIDKMEHTY pH3HKaMH Iependadyae CHCTeMaTHYHE 3aCTOCYBAaHHS IIOJIi-
THUK, TIPOLEYp Ta Jii moa0 oOMiHy iH(OPMAIII€I0 Ta KOHCYJIbTYBaHHS, BU-
3HAUEHHS CEPEeNIOBHINA, a TaKOX IOJIO OLIHKH, OOPOOKH PHU3HKY, MOHITO-
PHHTY, TEperisity, NOKYMEHTYBaHHS PH3MKIB Ta IIATOTOBKM 3BITHOCTI.
[Mpouec omiHKK pU3NKy Ma€ OXOIUTIOBaTH HPOLEXypH HOro imeHThdikamii,
aHaJIi3y Ta MOPIBHSUILHOI OL[IHKH.

Mera inentudikanii pu3HuKy - 3HaHTH, pO3II3HATH Ta ONMHCATH PU3H-
KM, SIKI MOXKYTh JIONOMOI'TH YH 3aBaJUTH OpraHi3alii JOCATTH CBOIX IIiIEH.
st ineHTH]iKaLil pH3UKIB BAXKJIMBO BUKOPHCTOBYBATH JIOPEUHY, 3aCTOCO-
BHY Ta aKTyaJlbHYy iH(OPMAIIiFO.

Opranizallisi MO)Ke BUKOPUCTOBYBATH HU3KY METOJIB JUIsl BUSIBIICHHS
HEBM3HAYEHOCTEH, sSIKi MOXYTh BIUIMHYTU Ha JOCSTHEHHS OJHi€l ab0 Kijb-
kox winedt. Cnizi BpaxoByBaTu Taki (hakTOpu Ta B3aEMO3B'SI3KM MK UM
(baxTopamu:

- MaTepianbHi Ta HeMaTepiallbHi IKepelia pU3HKY;

- IPUYHHH Ta TOIT;

- 3aTPO3H Ta MOMKIIMBOCTI;

- Bpa3JIMBOCTI Ta 3/1iI0HOCTI;

- 3MIHH 30BHIIIHBOTO Ta BHYTPIIIHHOTO CEPEIOBHUINA;

- IHINKaTOPHU PHU3HKIB, 1110 BUHUKAIOTH;

- XapakTep Ta BapTiCTh aKTUBIB Ta PECypPCiB;

- HACJIJIKH Ta IX BIUIMB Ha I[iIi;

- 0OMEXEHICTh 3HaHb Ta JIOCTOBIPHICTH 1HQOpMAaIIii;

- (haxTOpH, MOB'A3aHI 3 YACOM;

- yHepeIKeHH, IPUITYIEHHS Ta IepeKOHaHHS 3aJIy4eHUX 0Ci0.

B npormeci ineHTH}IKAIT PH3UKY MiSIIPHOCTI MAIIMHICTIB BH3HAYA-
JOCh, 10 A0 OCHOBHHX BHJIB iX MOPYLICHb Ta MOMHUJIOK MOXKHA BiIHECTH
(puc. 1):

- TOpYyIIeHHS BUMOT HopMmatuBHOI mokymeHTamii (H/) 3 Oe3mexu
PYXy;

- TopymIeHHs pexxnMiB ekcruryatanii TPC;

- MOMMWJIKU Y BHOOPI paIlioHATIbHUX PEKHUMIB BEJCHHS 10i3/1a.

Jlo ocHOBHUX MoOpYIleHb MaruHicTiB Bumor HJI 3 6e3neku pyxy Bi-
JHOCATHCS: MPOi3[ 3a00POHHOTO CHUTHANY, IIEPEBHILNEHHS BCTAHOBJICHOL
MIBUKOCTI PyXy, MOPYIIEHHS MOPSAKY BUNPOOYBaHHS aBTOrajJbM Ta Iepe-
BipkH 1X Aii Ha NUISIXY MPSMYyBaHHs Ta iHIII. 3 BHCOKOIO HMOBIPHICTIO ITi
MOPYLIEHHS CTA0Th MPUYNHAMH BUHUKHEHHS TPAHCIIOPTHHUX MOMIH pi3HOTO
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CTYIEHIO TSDKKOCTI (3rimHo [4] Ha 3ami3Hulll, Yyepe3 JIChKui (akTop Bij-
OyBaetscsa moHax 80 % TpaHCIOPTHHX MOZiH). SIKk HacmigoK, MOxe OyTH
CIpHYMHEHa 3arubenb abo TpaBMyBaHHSA JIFOJEH, MOIIKOKEHHS PyXOMOTO
CKIany Ta 00’€KTiB 1H(GPaCTPYKTYpH, HAHECCHHS IIKOIU HABKOJHUIIHHOMY
CepeIoBHIIY Ta NMOpYIIeHHs rpadiky pyxy noi3zais. 3a nanumu [5] matepia-
nbHI 30uTKH AT «Ykp3amizHuis» Bia TpancnoptHux moniit B 2020 p. cra-
HOBWIH 14,63 MJIH TpH.

B npoueci 3actocyBanns TPC MOXKyTh MOpyIIyBaTHCh PEXKUMH HOTO
eKcrutyaTalii. Tak mo Au3enro MoXe AOMyCKaTUCh TPHBAa PoOOTa B PEKH-
Mi XOJIOCTOTO XOAy; 3YIHHKA TU3eNs i3 301IBIICHOI TEMIIEpaTyporO Terl-
JIOHOCIiB; poOoTa AW3eNsl MiJ HABAHTAXKCHHAM i3 3aHMKCHOK TeMIepaTy-
POIO TEIUIOHOCITB; 3amyck au3ens Oe3 mpokadyBaHHs macia. [1o TsroBum
SNIEKTPUYHUM MAIllMHAM: CIIIyBaHHs HA PO3PaxXyHKOBHUil MiAWOM i3 MIBHI-
KICTIO, III0 HW)KYa 32 PO3PaXyHKOBY; BIAKIIOUEHHS MOTOP-BEHTHIATOPIB B
pexuMi BHOITY 4M TATH; NepeBaHTaKEHHS 3a CTPYMOM 4H Hampyroo. Ilo
KOJIICHO-MOTOPHOMY OJIOKY: IOIYILIEHHS TPUBAJIOr0 OOKCYBaHHS KONICHHX
nap; 3aCTOCYBaHHS KpaHy JIOIIOMDKHOI'O IaJbMyBaHHS B PEXHMI TSTH; 103
KOJIICHUX Tap, Toio. Tpusana ekcrutyataniss TPC i3 BiAXuiIeHHSIMU B HO-
PMaTHBIB CYIPOBOMXKYETHCS HEHOPMAJbHHUMHU pPEKHUMaMu poOOTH obnaj-
HaHHS, 0 B sl BUMAIKIB 30UTHINYE IIKIIUIMBHH BIUIMB HAa HABKOJIUIIHE
CepelOBHIIE, BUKIMKAE BiIMOBH OOJIAIHAHHS Ta MOXKE IPH3BOAUTH O TI0-
pymeHHs rpadikiB pyxy HOI3IIB.

OCHOBHI BHJI IIOpYIIEHb Ta IIOMIUIOK
manmnictiB TPC

|

TTopymenns Bumor HJT TlopylIeHHs pe;KIMIB eKCIUTyaTarmii TToMIKn ¥ BHOOPI paltioHaTbHIX
3 Besmexn pyxy PeXIMIB BeJIeHHS IToi3a

T ST

3armbess abo
TpaBMyBaHHS
mozeit

TlomkomKeHHST
PC 1a 06’exTiB

1HOpaCTpyKTypH

Hanecenns
IITKOMIH
HABKOJIHITHEOMY

Tlopynrennsa
rpadiky pyxy
TIOI31B

BiaMoBH
obnaguagns TPC

30LIbIIeHHS.
Butpart ITEP Ha
TATY Moi3aiB

CepeoBIIT

Puc. 1. B3aemo3B’s130k nopyureHp Ta nommiok MaruticTiB TPC i3 MOXITHBUMHU Ha-
CIIiIKaMu

PoGora mammnicta TPC nepenbadae Budip Ta peanizamito parioHa-
JIBHOTO PEXUMY BEAEHHS I1013/1a, 110 BiANOBiga€ KOHKPETHUM yMOBaM Bill-
noBigHOI moi3aku. [ToMnnku y BHOOpI parioHaIbHAX PEKUMIB BEAECHHS I10-
i3ma moripurytoTh BUKOpucTaHHs noTtyxHocTi TPC, pobory #oro obman-
HaHHA Ta BUKJINKAIOTH 30UIBIIEHHS BUTPAT MaINBO-€HEPIeTHYHNX PECypCiB
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Ha TATY. 3ai3HULSIMH YKpaiHM Ha TATY TOI3/iB BUTPAYaEThCS Oliblie
83,6% enexTpoeneprii 1 6m3bko 83,3% an3enbHOro najnusa abo CyMapHO B
YMOBHOMY OOYHCIICHHI Maike TPH YBEPTi BiJl CHOXKHMBAHHS YCIX BH[IB Ia-
nmBo-eHepreTnyHux pecypciB (IIEP). Peanizamisi parioHanbHHUX pPeXUMIB
BeZIEHH N0i3/a 103BoJsie ckopotutu BuTpat [TEP Ha 10-15%.

IpoBenena inentudikaris pusuky gisuibHOCTI MamuHictiB TPC mo-
KazaJa, 10 BC1 MOXJIMBI PU3UKN MAlOTh HETaTHBHI CLieHapii pO3BUTKY, SIKi B
CBOIO Yepry MOXYTh HPHU3BOAWTH A0 3aruOeni 4M TPaBMYyBaHHS JIOACH,
3HAYHUX MaTepialbHUX 30MTKIB. Takox peamizallisi KO)KHOTO PO3IIITHYTOTO
PHU3UKY MOXE MPU3BOAUTH O KUJIbKOX HETaTHBHUX HACIIJKIB, IO TAKOX
301IIbIITy€ piBEHb MaTepialbHUX 30MTKIB.

HacTynmHuM KpOKOM B LIbOMY HAaIpSIMKY Ma€ CTaTH aHali3 PH3UKY Y
TOMY, 00 3pO3yMITH HOT0 IPUPOAY Ta XapaKTePHUCTUKH, a 3a He0OXigHOC-
Ti 1 BU3HAUCHHS PIBHS PU3HKY.
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HNEPCIIEKTUBU BUKOPUCTAHHSA I''PHUYUNX BU/IIB
TPAHCIIOPT IS NIABUIHEHHSI OBOPOHO3IATHOCTI
YKPAIHH

Cemenenko €.B., beasies M.M.
II'TM HAH Yxpainu, VIVHT MOH Yxpainu

HaykoBo-TexHiuHMi Tporpec 3poOuB OypxymBHi CTpHOOK y XX
CTOIITTI, SIKe Oe3 MepeOUIbIIEHHS MOKHA BBaXKaTH CTOJITTAM TPaHCIIOPT-
HUX TexHoIorii. B XX CTONITTS IIOACTBO YBIMIIUIO 3 KiHEMH, 3AJTI3HUIHUM
Ta piYKOBUM TPAHCIIOPTOM, @ MO 3aKiHYSHHIO [[bOTO CTOJITTS BIICBHECHO BH-
KOPHCTOBYBAJIO aBTOMOOIJIBHUI, MOBITPSHUMA, KOHBEEPHHH, TPyOOIPOBia-
HUi, KOHTEWHEPHUH Ta HaBiTh KOCMIYHMH BHIM TpaHcropTy. TpaHcmopt
CTaB MOJUIATHCS HA Pi3HI rany3i 3a OaratbMa NMpU3HaKaMH Ta o3Hakam. [le-
AKi BUIM TPAHCIIOPTY, & cCaMe [POMHCIOBOTO TPAHCIIOPTY, BUHUKIIH, AOCST-
JIM HaO1IBIIOTO CBOTO PO3BUTKY Ta Maibke 3aHENaId MPOTATOM CaMe LbO-
ro XX cromitrs. Jlo nmMx BHIIB TPaHCHOPTY CJiJ BiIHECTH HA CaM Mepen
KOHTEHHEPHUI Ta KOHBEEPHUH BUIU TPAHCIIOPTY, a TaKOXX YAaCTKOBO TPY-
OONpPOBIAHUI MTHEMO- Ta TiIPOTPAHCIOPT, EIEKTPUYHUH, MOHOPEIbCOBHI
Ta MajorabapUTHHUI 3aTi3HUYHUI TPAHCTIOPT.

Ane cymni nogii sororo 2022 poky nayiy IIaHC HA BUKOPHUCTaHHS
LUX BUJIIB TPAHCIIOPTY B HOBHX YMOBAX Ta 32 HOBUM IPH3HAYCHHSI.

Bbnm3pkicTh po3rairyBaHHAM 0araTboX MICT KpaiHM 10 KOPJOHIB 3
MIBHIYHUM CYCIJIOM YHEMOJKIIUBIIIOE €BaKyallifo X MEIIKaHIB y pa3i MoB-
HOMacITabHoi arpecii a0o npukopAoHHUX KOHDIIKTIB. Cy4yacHa BiliCbKOBa
TEXHiKa J03BOJISIE BOPOTY Ay’KE LMIBUAKO MPOCYBATUCA B TTTHOMHY TEPUTOPIl
Ta 3aJIMIIATH MicTa, [0 00OPOHSIOThCS, Y cede B THIYy. B Takux ymoBax ic-
HY€ BHCOKa WMOBIPHICTh OOJIOTH TaKHUX MICT, IO MOTpedye OyIiBHHULTBO
3aXHMCHUX CHopyn Ta GopTudikarii, ane YHEMOXKIUBIIIOE 3a0e3eUeHHs JTi-
KaMH, Ha0OSIMH TIPOBIAaHTOM a TaKOX PATYBaHHS MHUPHHX MEIIKAHIIB Ta
BakkornopaneHux. Cymumi mocBig 2022 poKy CBiTUMTH PO HE3JATHICTH
CBITOBHX yCTAaHOB, TaKHX SIK «HepBoHHUIl XpecT», CTBOPUTHU Ta 3a0€3MEUHTH
TYMaHiTapHi Kopuaopu. ToMy Npo MOXIJIMBICTH €Bakyallii MOpaHeHHX Ta
MHPHOTO HACEJICHHS, Ta PO AOCTABKY BAHTAXIB il 4ac OOJIOTH KepiBHHMII-
TBY TakuxX MicT Tpeba TypOyBaTHcs 3a3maierins (puc. 1). BoueBnap TpaHc-
MOPTI MaricTpaiti sl bOTO BUMAAKY HEOOXIHO PO3TAIIOBYBaTH TNTMOOKO
i1 3eMJIEIO, 1110 HAKJIAJa€e Ha TPAHCIOPTI TEXHOJOTI] BIAMOBIIHI OOMEXKEH-
Hf, Ha caM Iiepell, reoMeTpHYHOro Iany. Came ToMy TyT Oyae IOLJIBHUM
JOCBIJ IIAXTO- Ta METPOOYIiBHULTBA, NEPCHEKTHBY MAalOTh BHYTPHIIHBO-
LIaXTHI BUJM TPAHCIOPTY, a TAKOXK KOHBEEPHUI Ta KOHTEHHEPHUI BUAN
TpaHcnopTy. Bei 1l TpaHCTIOPTHI TEXHOJIOTIT, MiCIs BiIMOBIAHOTO J00OMNpa-
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LIOBaHHS, 3MOXKYTh MEPEMIIYBaTH SIK BAHTaXI, TaK, U JIIOAEH, B TOMY YUCIT
nopaneHux abo XxBopux. Bci 1l TpaHCHIOPTHI TEXHOJIOTIi J03BOJISIOTH 3a-
0e3MeunTy BIANIOBITHUN BAHTXKOMOTIK HA JIOCUTH BEJIHKY BiJICTaHb, IO J0-
3BOJIUTDH TPOBECTU €BaKyalliifHi 3aX0/H Micis MOYaTKy 00Joru Ta 3abesre-
YHUTH TAPHI30HH MICT YCIM HEOOXigHUM. BijbLIiCTh IMX BUIIB TPAHCIOPTY
JIO3BOJIAIOTH PO3TAIYBAHHS €HEPreTHYHOro abo CHIOBOrO oOJaJHaHHA B
OIHOMY 3 KiHIIIB CBOiX MaricTpalieif, 1o J03BOJIsi€ 3a0e3reuyBaTH ix mpa-
LE3JaTHICTh 3 TEPUTOPIT, IO HE IMoraia B 00JIOTY.

1 — lepxaBHHUIT KOPAOH; 2 — MPUKOPJOHHE MICTO; 3 — JIiHIs 3ITKHEHHS BiliChK 3aXH-
CHHKIB Ta OKYIIAHTiB; 4 — TPaHCIIOPTHA MaricTpab;
5 — KiHIEBHUH MyHKT eBaKyallil MEIIKaHIiB.

Puc. 1. IlpuHuunoBa cxeMa po3TairyBaHHs TPAHCIIOPTHUX MaricTpaiei /s eBaky-
aIfii MEIIKaHIIIB Ta TOCTAYaHHS 3aXUCHUKIB TPUKOPIOHHUX MiCT

[MixzemHe po3TalryBaHHs TAKHX TPAHCHOPTHHX KOMYHIKaIliil 103BO-
7€ 1X OpPraHiYHO NOEJHYBAaTH 3 YKPUTTSAMH JUII MHUPHOTO HACENCHHS Ta
MYHIIMITAIIBHUX CITY’KO BiX aBiaynapiB, KpHJIaTHX Ta OalliCTHYHUX paker,
0oOCTpUTIB peakTHBHOI Ta CTBOJIOBOI apTiiepii. HaBkomo Takmx 00’€KkTiB
3pYYHO PO3TALIOBYBATH MiI3eMHI CKJIaaM, IINNTAJ, eBaKyalliiHi Ta Joric-
THYHI HEHTPH. 32 MEKaMH MICT, 3 SKUX IUIAHYEThCS €BaKyallisl, TAKH TpaHC-
MOPTi MaricTpaii nepeadadaroTh MOXKIMBICTE Oe3MmeyHol akyMyJsisimii BaH-
TaXIB Ta MACAXXUPIB Ta NPUXOBAHY IX MEepPecajiKy Ha IHIII BUAU TPAHCIIOPTY:
3aJII3HUYHUIA, aBTOMOOUILHUI Y1 MOBITPSIHU.
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YAOCKOHAJIEHHSI POBOTH ABTOBOK3AJIY 3
YPAXYBAHHAM POBOTH TPAHCHOPTHOI MEPEXKI

CumonoB C.I., Jamrinina A.B., Kapramosa M.O.
Cxionoykpaincokuii HayionaneHuil yHieepcumem imeni Bonooumupa Jlans

3rinno ABH B.2.2-12:2018 «IInanyBanHs 1 3a0ymoBa TepUTOPii»,
(bopMyBaHHs 30BHIIIHBOTO TPAHCIIOPTHOTO BY3Jia HACENICHOTO ITYHKTY Ta
OPWIETINX A0 HBOTO TEPUTOPid Mae Oa3yBaTHCs Ha Marepiaiax MPOEKTY
HaliOHAIBHOI TPAHCIOPTHOI cTparterii  YKpaiHu, 10 CpsiMOBaHa Ha Oymi-
BHUIITBO 3aJII3HUIG 1 aBTOMOOUIBHHX JOPIT, CHOPYUKEHHSI HOBHX, TEpII 32
BCe, IIBUIKICHUX Maricrpajei, Ta CTBOPEHHS Ha iX OCHOBI HaliOHAIBHOI
Mepexi TPaHCIOPTHUX KOpHIOopiB. Taki KOPUAOPH MOBHUHHI NPOXOAUTH I10-
3a TIEPCIIEKTHBHUMYU MEXaMH TEPUTOPIil HACEJICHUX ITyHKTIB 1 3’€IHYBaTHCS
JIOPOTraMH 3 PO3B’sI3KaMU B PI3HUX PIBHSIX 3 MaricTpajsiMHu 3araibHOMiChKO-
IO 3HAYEHHS.

HoBi ainsHKY 3a1i3HIYHUX MaricTpajiei Ta aBToMoOUTbHUX 1opir | -
[T kareropiii ciin nependadaTy 3a MeKaMu TEPUTOPIi, 1110 TPU3HAYEHI IS
MEePCIEKTHBHOTO PO3BUTKY HACENCHUX MYHKTIB. Y pa3i HEeMOMKIMBOCTI Ta-
KOT'0 TIPOKJIaJaHHs JOIYCKAa€eThCs IX MPOXO/PKEHHS Yepe3 TePUTOPilo Hace-
JICHOTO IIyHKTY B HAa36MHOMY YH €CTaKaITHOMY KOPHIOPaxX, 00JiagHaHHX
LIYMO3aXUCHUMH TIPHCTPOSIMU Ta PO3B’I3KaMHU PYXY, 3 BIAMOBITHUM 3a0e3-
MIEYCHHSIM TPAHCIIOPTHHX 1 MIIIOXIIHUX 3B’SI3KIB MK OKPEMHUMH YacTHHA-
MU HaceJIeHHUX MYHKTIB po3’ € THAHUX IUMHU KOPHIOPaMH.

VY wMicrax 3 HaceneHHsM moHaa 250 Tuc. ocib cnif nependavaT po-
3MIIIEHHS] OJJHOTO IIEHTPAILHOTO aBTOBOK3aIy (aBTOCTAHLIs NEpINOi KaTte-
ropii) 1 JanbHhOTO MIKMICHKOTO (KIHIIEBOTO Ta TPAH3UTHOT'O) CHOJYYEH-
HS Ta JIeKUIbKa NPUMICBKUX aBTOCTaHIIH, SKI MalOTh PO3MILIYBaTHCS Ha
HaOIIBII 3aBaHTAXKEHNUX aBTOOYCHHMM CIOJYYEHHSM BHi3[ax 3 Micta, Oins
CTaHI BHYTPIIIHHOMICHKOTO TPAHCIIOPTY Ha HANpsIMKax HaWOUIbIIOTO
TOTIHTY.

VY BENMMKUX MicTaX aBTOBOK3aJ a00 aBTOCTAHIIIi JOIIIFHO PO3MIIIY-
BaTH B CEpEIMHHIN 30HI, a B CEpeIHIX 1 MallMX MiCTaX Ta CLIbCHKHX Ha-

CEeNIEHNX MYHKTax — B LEHTPaJbHiil 30Hi, MOOJIM3Yy IPOMAJICHKUX 1 TOp-
TOBUX I[EHTPIB, PHUHKIB, 3ali3HUYHMX 1 PIYKOBUX BOK3aJiB (3 OCTaHHI-
MU JIOIYCKA€ThCsl KOOTIEpYBaHHs B OJHIN criopyai). BifcTans BiJ aBTOBOK-
3aJ1iB JI0 KHUTJIOBOI 3a0yn0BM NoBMHHA OyTH He MeHte 100 M , a Bix aBTOC-
TaHOii - 50 M BIAMOBITHO Ta BiJOKPEMIIIOBATHCH Bij wi€l 3a0ynoBu 3ere-
HUMH 3aXMCHHMH 30HAMH [IUPUHOIO He MeHIe 20 M.
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ITpn 1iboMy 3yIMHKH I'POMAJCHKOTO TPAHCIIOPTY CIIiI PO3MIIIYBaTH
MYJIBTHMOJAIIBHO: SKOMOTa OJIMbKYe OIfHA IO OHOI, 33 SIKOMOTa MEHIIOi
HasIBHOCTI MEPEIIKOJI P HepPeCcalli.

VY pa3i BiZICyTHOCTI MOXITMBOCTI 320€3MEYUTH MYJbTUMOAAJIBHY TIe-
pecanky, JOIYCKAeThCA 3MILIYBAaTH 3yMUHKHA OKPEMHUX BHIIB TPAHCIIOPTY
Ha BiJicTaHp He Oinbie, HiXX 100 M Mo MIMIOXigHIA Mepexi BiJ aBTOBOK3a-
JB.

VY Mexax TepuTopii aBTOBOK3aliB JOLLIBHO PO3MILILYBAaTH IIEPEXOII-
JIOr04i BeJIoCTOSTHKH. KiJIbKicTh Micllb BU3HaYa€ThCs po3paxyHKoM: 1% Bin
KOPHCTYBaJiB aBTOBOK3aly + 2% Bix oTpuMaHOTO 4rcia. Bigcrans Bif me-
PEXOIUTIOI0YO0] BEJIOCTOSIHKH J0 aBTOBOK3AJIy HE TOBHHHA IIEPEBUILYBATH
30 m.

MicTKiCTh aBTOBOK3aliB Mae OyTH B Mexax 7-12%, a aBrocraHIil

— 12-17% Bix KiJIbKOCTI HAaCaXUpiB, SKI BIAMPABISIOTHCS 3a 100y, III0ma
TEpUTOPIi 3aJIe)KHO BiJ| KJIaCy aBTOBOK3aly a00 aBTOCTaHIIi BU3HAYA€THCS
BIZITIOBIZTHO /10 pO3paxyHKy, B Mexax 0,4 2,0 ra.

JUIsi OpieHTOBHOTO BH3HAUEHHS 3€MENBHOI JUITHKH ABTOBOK3AJLy
(aBTOCTaHIIT) MPUHMAOTHCS TOKA3HUKK MUTOMO] TIJIOIII HAa OAMH MOCT MO-
CaJKH-BUCAIKH ACAKHUPIB:

JUTS TACAKUPCHKHUX aBTOCTAHIIIN 3 KUTBKICTIO MOCTIB

- Bim 3m07 — 300-1900 M* ;IS aBTOBOK3AIB 3 KUIBKICTIO TOC-
TiB:

Bix 6 10 12— 1301-2200 m*
- Bin12 0 15 - 1001-1300 M
Ginbie 15 —700-100 m*

OcHOBOIO (YHKIIIOHAIBHOTO pillleHHsT OymiBi, Hacammepen, € il
npusHadeHHs. [licis pocilicbKo-yKpaiHChKOI BiifHM BUHUKHE MOTpeba anar-
TaIlii aBTOBOK3aJiB O HOBUX MiCTOOYHIBHUX YMOB Ta ()YHKIIIH, SKi TUKTY€E
Cy4JacHHH PHHOK. ABTOBOK3QJIM JIABHO TI€pPECTajll BUKOHYBATH NESIKi CBOI
TpOMa/IChKi (DyHKIII, HAPUKIIA, XapuyBaHHS, OCKUIBKH 3’SBIJIACH KOHKY-
peHiist 3 Ooky inmux o6’ekriB. llle mo BiliHM (yHKIIOHANBHA CTPYKTYpa
OLIBLIIOCTI aBTOBOK3AJIIB 3acTapiyia 1 He CIpHsa BUKOHAHHIO (DYHKIIT KOM-
(OPTHOTO TPAaHCIIOPTHOT'O OOCITYrOBYBaHHS B OYy[IiBIIi, TOMY MMacayKHpH 4a-
CTO BUMYIICHI IIyKATH 1HIIII MiCLsl JJIs IPOBEJCHHS Yacy B OUiKyBaHHI CBO-
ro peiicy. Ha 1110 mpo0iemMy Takox BIUTMBAaja BIJICYTHICTh 30H pellakcarii Ta
po3Bar B Oy[iBIISIX BEIMKUX aBTOBOK3adiB. OKpiM LbOTro, Opakye yMOB Ta
OpraHi30BaHMX 30H JJIsI KOMEPIIHHOI JisTbHOCTI, HanpuKiaz ogicis, mod
YTPUMaHHS aBTOBOK3aTy OyJI0 peHTa0enbHIIMM. TOMy TOCHTIIKEHHS 0C00-
JMBOCTEH (YHKIIIOHATBHOT CTPYKTYPH CYYaCHHUX aBTOBOK3AIB 3aJIUIIAETH-
Csl aKTyaJbHUM, OCKIJIBKH 3MIHIOIOTBCSI TIOTPEOH ITacakKupiB i 3 4acoM BH-
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HHUKa€ HEOOXIIHICTh MPUCTOCOBYBATH (PYHKIlIOHATbHE HATIOBHEHHST OYIiBITi
i1 IXHI MOTpeoH.

JlitepaTypa

JBH B.2.2-12:2018 [TnanyBanHs i 3a0ya0Ba TEPUTOPIi.

I'ynuma P. MopepHizanis TpaHCIIOPTHOI iH(YPACTPYKTypH NPUKOPIOHHUX pEri-

oHiB: (iHaHCOBI Ta ymnpasmninceki acriektu / P. I'yauma // Bicuuk JIbBiBChKOT

koMepuiiHoi akagemii. Cepist ekoHomiuna. — 2014. — Bum. 46. — C. 72-75.

3. Peanizauis noteHuiany TpaHCIOPTHOI iHPpacTPyKTypu YKpaiHu B cTpaterii mo-
CTKPH30BOrO €KOHOMIYHOTo po3BUTKY. AHamitnuna fonoBins [[. Ilpeiirep. O.
Co6keBny, O. €menbsiaoBa). — K.: HarioHanpHUH 1HCTHTYT CTpaTeriyHUX JOC-
mmpkens, 2011. - 37 c.

o =

OYHKIIOHAJIBHA OPTAHI3AIIIA
ABTOBOK3AJIBHUX KOMIIJIEKCIB

Cumonos C.I., JlJamrinina A.B., Kapramosa M.O.
Cxionoykpaincokull HayioHanvrull yrieepcumem imeri Bonooumupa Jans

ABTOBOK3aJIbHI KOMILJIEKCH, 11i 00’€KTH € CKJIaJHUMH 3a (YHKIIOHA-
JIbHOK0 OpraHi3ali€lo, 3 Pi3HUM CKJIAZOM Ta po3MipamH (YHKI[IOHAJIbHUX
30H, OCKLJIbKH, 3 OJHOTO OOKY, BOHH € IPOMAaJICKUMK OYIIBISIMH, a 3 1HILO-
T'0 — TPAHCIIOPTHUMH CIIOPYAaMHU, SIKi MOXYTh MOETHYBATH Pi3HI BUIH Tpa-
HeropTy. [lacaxkupcerbki OygiBii yciX BHIIB MaricTpajibHOTO TPAHCIIOPTY
MIpU3HAYCHI, 3A¢0LTBIIOr0, U 3MIACHEHHS ABOX (DYHKILH: mMo-miepIie, s
00CITyroByBaHHS MacaXupiB, MO-APYre, IS YIPABIiHHS PEKUMOM POOOTH
TPaHCIIOPTHUX 3ac00iB i1 PO3MILIEHHS eKCIUTyaTaniifHoro nepconainy. [Ipore
COLIaNbHUN PO3BUTOK CY4YaCHOTO CYCIHINBCTBA, 3POCTAHHS HOro MOTped
3MYIIYIOTh ITOCTIHHO PO3IIMPIOBATH 1 KOPUTyBaTH (PyHKIIT MacaXUpChbKUX
OymiBeIb.

Cai po3auIsTH MOCIYTH, 1O 3a0e3MeYyI0ThCsl aBTOBOK3aJIOM — Ti,
10 HAJIAIOTHCS MACAXKHUPAM, 1 Ti, IO OTPUMYIOTh NepeBi3HUKH. OOOB'SI3KO-
BHUMH IOCIYTaMH, IO HAJAIOTHCS HACEIEHHIO Ta ITACaXXHpaM, € KOPHCTY-
BaHHS MOCIyraMH IPHUMIIIEHb aBTOBOK3AIy 3 METO0 3[IHCHEHHS (PyHKIIN
YeKaHHsI MOT3/IKM, KYIBII KBHUTKIB, JOBIIKH, 30epexkeHHs Oaraxy, BOMpa-
neHb. Jlo 0OOB'SI3KOBUX IOCIYT, IO HAJAIOTHCS IIEPEeBi3HMKAM, TaKOX Ha-
JIeXKAaTh MOCIYTH MOCAIKH MACAKHUPIB y aBTOOYC, TUCHEeTYSPU3aLlii pyxy aB-
TOOYCIiB, HaaHHA TUIATPOPM IS TTIOCAIAKH Ta BHCAAKH MAcaXHpiB 1 MICIb
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Ha Mai/IaHYUKY BiJICTOIO0 aBTOOYCIB, KIMHAT KOPOTKOTEPMIHOBOTO BiAMOYH-
HKY BOJIiB, iIHpOpMYyBaHHs BOAIIB IIOZ0 AOPOKHIX YMOB 1 O€3MeKH TOPOXK-
HBOTO PYXY, MPOBEJICHHS TEXHIYHOTO OISy Ta IpUOupaHHs aBToOyciB. [lo
JOAATKOBHX MOCIYT HAJIEXATh MOCIYTH 3 HOIEPEAHBOT0 MPOJaXxy KBUTKIB,
OpOHIOBAaHHS MiCIlb, 3aMOBJICHHS KBUTKA 32 Telle()OHOM, 3aMOBIICHHSI TaKCI,
3aMOBJICHHs aBTOOYyca, Iepeo(OPMIICHHS KBUTKA, BIIIIOYMHKY B TOTEII aB-
TOCTaHIII1, XapuyBaHHs, KIMHAT MaTepi Ta IUTHHH, JJOBIIKOBOTO OI0pO, OC-
TaBKa KBUTKA JIOJIOMY, 3aMOBIICHHSI KBUTKA ISl MOI3AKH 3 1HILIOTO MicTa.

[TnanyBaHHS aBTOBOK3ajly NOBHHHE IiependadaTd 4iTKui (yHKIiO-
HaJBHUH po3monin. ByniBns aBToBOK3anmy Moke OYTH MpH3HAYCHA SK IS
nacakupiB, BaHTAXy, Tak 1 A Oyab-SIKMX IHIINX KOHKPETHUX Iiyei. 3a-
Oe3MeYeHHI0 KOXKHOI 3a3HAueHOl BHINE (YHKIII B CTPYKTYpPi aBTOBOK3aIy
BIZIMOBi/Ia€ NeBHA (YHKIIOHATbHA 30HA. 3MiHA YMOB (DYHKIIIOHYBaHHS aB-
TOBOK3JIiB MOX€ CHPHYMHSATHUCS, KPIM MiIBUILCHHS PiBHS TPAHCIIOPTHOTO
00CITyrOoByBaHHS MAacCaXKUPIiB, TAKOK OPraHizali€lo HOBUX (OPM IpoMajCh-
KOro 0oOCIyroBYBaHHS, IOB'3aHUX 3 TOPTiBIEIO, TPOMAACHKHM Xap4yBaH-
HSIM, JTO3BUIBHUMH BHJIAMH J(isUILHOCTI.

Box3zanu pizHoi kiacudikarii, K MpaBUIo, MAlOTh TaKUi 0a30BHI
CKJIaJl TPYN OCHOBHHUX IMPUMILIEHb: MACAXUPCHKI — Je 30CepeIKeHi IpuMi-
IIEHHS Ta CIyXOH, 10 3a0e3NedyloTh HaJaHHs IOCIYT, MOTPiOHNX TMaca-
KHUpaM, 1 HEOOXIHUX JJIsI YHpaBJIiHHS TPAHCIOPTHUM mpouecoMm. [laca-
KUPCHKI TPUMIILCHHS BKITIOYAIOTh €IWHUI MAaCaKUPCHKUH 3al i3 30HAMH
OUiKyBaHHS, OIEpalliifHi KacoBi, pO3iIbHI — BeCTHOIONb, 3aJI OYiKyBaHH,
KiMHaTa Matepi ¥ QUTUHH, TOProBuil 3an, Oyder abo kade, kamepy CXOBY,
MEJMYHKT, TOPrOBENbHI KIOCKH, TOBIJIKOBI OIOpO, CAaHBY3IH TOILO; aJMiHIC-
TPATHUBHO-CITYKOOBI — MPUMIIIEHHS aMIHICTpAIlii, AUCTIETYEPChKI, KIMHATH
YeproBuXx IO BOK3ally, KIMHATH IEPCOHANTY, KIMHATH BOJIiB, OOJIAIITYBaHHS
3B’5I3Ky, MiJICOOHI MPUMILICHHS Kac, MPUMIIIEHHS ISl 31a4i BUPYYKH Ta
OTpUMaHHsI KBUTKIB Ta iH.; MiJCOOHO-TEXHIYHI — BUPOOHUYI abo migcoOHi
npumineHHs kade ado OydeTy, MpUMIIIEHHS TEXHIYHUX ITPUCTPOIB — KOTE-
JIbHI, O0MNepHi, TpaHC(HOPMATOPHI I BEHTHILSIIINHHI KaMepH, CKJIa i, TOCIIO-
JTapChKi KOMOPH Ta iH.

BaxxnmuBuM (yHKIIOHATBHAM €IIEMEHTOM, HABKOJIO SIKOTO OpraHi3o-
BYIOTBCS 1HIN ()YHKIIIOHAJIBHI 30HH, ITOB’s3aHI 3 0OCITyTOBYBAaHHSIM BiJIBi-
JIyBadiB, € BECTHOIONb. J{Isl macakupis, 0 MAalOTh HaMip 3aJIMIINTHCS B
MICTI Ha JAeKiJbKa JHIB, Uil IXHBOT 3py4YHOCTI i KOM(OPTY HEOOXiTHO Op-
raHi3yBaTH, OoKpiM (yHKLiH npuOyTTS — OYiIKyBaHHS — BiIIpaBIICHHS, Ta-
KOX 1 JIeKibKa JOAAaTKOBHX (yHKIIH. TakuM macaxkupaM moTpiOHI COH i
BIZINIOYMHOK, TO BUHHUKAE TIOTpeda y 3a0e3neueH i IPOXKUBaHHs 1 opraHiza-
il TOProBo-MoOyTOBOT0 OOCIYyroByBaHHs, TOOTO 3a0e3MeUeHH] Xap4yyBaH-
Hs 1 TOOYTOBOTO OOCITYrOBYBaHHS, a TAKOXK 3/IHCHEHHS PiI3HUX MOKYIOK —
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BiJl MOOYTOBUX JIPIOHUIB JI0 CYBEHIpHHUX ToBapiB. HamoBHIOBaHICTh yciMa
IUMHU (GYHKIISIMA 3aJIEKUTD BiJ 3HAYYIIOCTI aBTOBOK3aJTy, a TAKOXK BiJ Mic-
TOOYIiBHUX ocobnmuBocTeil. KpiM TOro, aBTOBOK3all MOXKEe BHKOHYBATH i
JoJaTKOB1 (pyHKIIT 3 opraHizaiii BACTABKOBOTO MPOCTOPY, JO3BULIS Ta PO3-
Bar, TYpUCTHYHUX OIOPO, a TaKoK po3MilieHHs: odiciB. CTBOpeHHs 6araro-
(YHKI[IOHAJIPHUX BOK3aJIbHMX KOMIUIEKCIB BUMAarae po3LIMPEHHs ILJIOI, Bi-
IBEJCHUX Ul HaJaHHS JOJATKOBHX MOCIYT MAacaKHMpaM 1 BiABidyBadaMm.
BincyTHIiCTh BUIBHHMX TUTOIT KOMEPLIHHOTO NPU3HAYEHHS HE J03BOJISIE PO3-
BUBATH c(epy MOCIYT i 32 paxXyHOK IIbOTO MOKPUBATH 30UTKU Ha yTpUMaH-
Hsl Bok3amiB. Tomy, 3aBIsiky QyHKIIOHAIBHOMY HABaHTA)XXCHHIO aBTOBOK3a-
JIM TIOBUHHI CTaTH LIEHTPaMH HE TIIBKH TPAHCIIOPTHOTO 0OCIYroByBaHHS, a
i rpOMaZCEKUMH, 1HGOPMALITHUMHY Ta KyJIbTYPHUMH 00'€KTaMH.

®dyHKkHioHANBHI OJ0KU (GOPMYIOTHCS 3 OKpeMUX npuMileHb. [1osio-
He OJOKYBaHHS 3py4yHe Yy (YHKI[IOHAJBHOMY BiJHOIIEHHI 1 € JOCUTh €KO-
HOMIYHHUM, OCKUIBKH JIO3BOJISIE 3aMICTh TPhOX OKPEMO PO3TAIIOBAHUX CIIO-
PYA 3BECTH MLiJBbHUI aBTOBOK3aJIbHHUI KoMruiekc. IlepeBarn OJOKyBaHHS
0COOJIMBO OYEBH/IHI B yMOBaxX MalluX 1 cepeaHix MicT. DyHKIIOHAILHA 30HA
TOProBO-MOOYTOBOTO OOCIYrOBYBaHHSA IPEACTABICHA 3aKIafaMH Xapuy-
BaHHS: pecTopaH 3 OaHKeTHMMH 1 (ypIIeTHUMH 3anamu, Oapamu, kade, a
TaK0X TOPTOBHMH MiANPUEMCTBAMU — Mara3uHaMH 3 TOBapaMH MepIIol He-
o0ximgHOCTI, ozsTy, rajmanTepei Tomo. /1o pi3HUX (YHKIIOHAJHHUX YaCTHH
ABTOBOK3aJly € OKpeMi BXOAM 3 MPHBOK3aJIBbHOI TepUTOPii. 3B 530K MpHUMi-
IICHb HAa MOBEPXax Ta MiXK HUMH BiZ0OYBa€ThCs 3aBASKH TOPH3OHTAIBHHUM i
BEPTUKAILHUM KOMYHIKAIIIsIM.

TpaHCHIOPTHA MEpeKa € OJHUM 13 HaHBaKIHBIIINX EIEMEHTIB KOX-
HOTO BHIY TPAHCIIOPTY, L0 XapaKTepU3ye piBeHb HOTEHLIHHOI TpaHCIOPT-
HOT 3a0€3MeYeHOCTI AepkaBu abo okpemoi ii Tepuropii. ['yctora Mepexi, ii
KOH(Iryparisi, IpoImycKHa 1 MPOBi3HA CIPOMOXKHICTh OKPEMHX HAIpsAMIiB
BHU3HAYAIOTh 3HAYHOI MIPOI0 OOCST TpaHCHOPTHOI poboTu. PopMyBaHHS
TPaHCTIOPTHOI Mepexi, il BUIOBA CTPYKTYpa, TYCTOTA IUIAXIB CIIOIYYEHHS
SIK 3arajioM, TaK i OKpeMHX BHIIB TPAHCIIOPTY, IPOXOKEHHS OCHOBHUX Ma-
ricTpajell BU3HAYaIOThCs Taly3eBOK CTPYKTYPOIO TOCIOAAapCTBa, HOroO BH-
POOHMYOIO cliemiati3ali€elo, TEpUTOpiabHOI0 OpraHi3alli€lo, TyCTOTOI0 Ha-
CENICHNX MYHKTIB, OCOOJIMBOCTSIMH iCTOPHYHOTO PO3BUTKY, HPHPOIHHUMH
YMOBaMH, a TaKO)X €KOHOMIKO-TeorpadiqyHNUM TIOJIOKESHHSIM TEPUTOPIi Kpai-
HH a00 ii perioHis.

VY CyKyNHOCTI HOKpaIIeHHs aBTOBOK3aJIiB Ta TPAHCIIOPTHHX MEPEK
JIO3BOJIUTDH LIBHIIIIE PO3BUBATHCS perioHaM Ta KpaiH, 1o Oyne Tak HeoO-
X1JTHO HAIIi{ KpaiHi micist pyiHiBHOT BiiHU.
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Jlitepatypa
1. TIlpo 3aTBepKEHHS TUIIOBOTO TEXHOJIOTIYHOrO HPOLECCY HaJaHHs MOCIYT I1a-
COKMPCHKUX aBTOCTAHLIH Ta aBTOBOK3adiB / MIiHICTEPCTBO TpaHCHOPTY
Vkpaiuu. Hakaz Ne 565 Big 28.08.2001. — Indopmauiitnuii mopran VYkpainu:

ua.info.biz.
2. Pmwxuxk B.M. Knacupikanis cydacHuX aBTOBOK3audiB // MicToOynyBaHHS Ta
TepuTopianbHe IUIaHyBaHHS. HaykoBo-texmiunmii 30ipHuk. — K., — KHYBA.

— Ne50. —2013. —c. 592.

BU3HAYEHHS TUHAMIYHOI HABAHTAKEHOCTI BATOHA-
XOIIEPA 3 JAXOM I3 KOMITIO3UTHOI'O MATEPIAJTY

®omin O.B.!, JloBchka A.O.%, JlnrBunenko A.C.°, Cosa C.C.}

1 o . . .
Lepoicasnuii ynisepcumem ingppacmpykmypu ma mexHoaozii
2 . o o . .
Ypaincekuii 0eporcasnuii yrisepcumen 3ani3HUNHO20 MPAHCROPTY
3Cxionoykpaincokuil nayionansnuii ynieepcumem iveni Bonooumupa Jans

[NepcriekTHBY PO3BUTKY 3aJi3HUYHOI Taly3l 3yMOBIIOIOTH HEOOXi-
HICTh BIIPOBAPKEHHS B €KCIUTYaTallil0 PYXOMOTO CKJIay 3 MOKPAIIEHHMH
TEXHIKO-€KOHOMIYHMMHU TMOKa3HuKaMu. OIHMM 3 TIPOBIIHUX HAINPSIMKIiB
CTBOPEHHS Cy4aCHOTO PYXOMOTO CKJIaLy € BpaxXyBaHHS HNPHUHIMIIB MYJIb-
TUMaTepiaIbHOCTI Ha CTa/lii IPOEKTYBaHHS Ta BUTOTOBJIEHHS [ 1, 2].

B ocTanHi poku B MammHOOYAyBaHHI BCe OIIBIIOTO 3aCTOCYBaHHS
3HaXOJATh KOMITO3MTHI MaTepiand, siki 1oOpe 3apekoMeHIyBaiu cebe He
TUTBKK 3 TOYKH 30py MIIHICTHUX sIKOCTeH. Lle crpusie 3MEHIIEHHIO TapH
TPaHCIIOPTHUX 3ac00iB, MOKPAIIYeE iX JMHAMIYHI Ta aHTHKOPO3iiHI SIKOCTI,
IT/IBUIILY€ CTPOK CITY>KOM TOIIO.

Tomy BHHMKAE HEOOXITHICTh MPOBEICHHS BIAMOBIIHUX JOCIIIKEHb
B IIbOMY HampsMKYy 3 METOI0 OOIDYHTYBaHHS CTBOPEHHS iHHOBAaIiHHHX
KOHKYPEHTOCIIPOMOXKHHX KOHCTPYKIII pPyXOMOTO CKJIay IIUPOKOT KOJIii.

Jlyist 3MEHIeHHST HABaHTAXXCHOCTI HECydoi KOHCTPYKINi BaroHa-
Xorepa IPOIOHYETHCS BUKOPUCTAHHA IaxXy 3 KOMIIO3UTHOIO OOIIMBKOIO.
BukopucTaHHS KOMITIO3UTHOTO Matepiaiy CIpHse 3MEHIIEHHIO Macu Jaxy
Maibke Ha 40% y MOpIBHSHHI 3 METAJICBOI KOHCTpyKIiew. [Ipu mpomy
TIPOTIOHY€ETHCS BUKOPHHCTAHHS KOMIIO3UTY 3 THTAHOBOIO MAaTPHLEIO, SIKMH
Mae wapHICTE 4180 ko/M Ta MEXY MIIHOCTI B3/IOBX BOJOKOH —
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1100...1300 MIIa B 3anexHOCTI BiJl BUIy BOJIOKOH Ta IX KiJIBKOCTI, @ B I10-
nepeqromy — 650 MITa.

JlocnipKkeHHS TPOBEAEHI CTOCOBHO BaroHa-xomepa JUisl IepeBe3eHHs
3epHa mozieni 19-6869, mobynosu JIM3 “Kapnaru” (puc. 1).

3 MeTOr BH3HAYEHHs BEPTHKAJIbHOI HABAHTAXKEHOCTI HECY40i KOHC-
TPYKIIi BaroHa-xorepa 3 JaxoM i3 KOMIIO3MTHOTO MaTepiajy HpOBEACHO
MaTeMaTudHe MOJENIoBaHHS. sl bOrO BHKOPHUCTAHO MaTEeMaTHYHY MO-
nenb, HaBeneHy y [3]. B pamkax mocmifpkeHHS MOZENb J00IpanboBaHO
IUIIXOM ypaxyBaHHS JOJATKOBOTO CTYIIEHS BUIBHOCTI — Yy ITOB3JIOBXHIH
twrontyHi [4]. Po3B’s130k MaTeMaTH4HOI MO/l IPOBEJCHO 32 MEeTOI0M Py-
ure — Kyrra. ITouaTkoBi yMOBH NpUAHSTI piBHUMHE HYII0. [Ipy npoBeneHH1
PO3paxyHKiB BpaxOBYBAINCS IapaMeTpH PECOPHOTO IIi/BIIIyBaHHS Bi3Ka
mozeini 18-100.

95411245 22

HIBYAOH &2 NIBULON

Puc. 1. Baron-xonep mozeni 19-6869

BcTaHOBNEHO, IO TPHCKOPEHHS HECY4oi KOHCTPYKIii BaroHa-
Xomepa B LEHTPI Mac AopiBHIOE 5,0 M/c’, mo Ha 6% BHIIE HiXK y THIIOBOI
koHCTpyKii. KoedimienT BepTrkanbpHOI nuHAMiKU nopiBHIOE 0,67 Ta € BU-
mmM Ha 4,5% HIDK y KOHCTPYKLII BaroHa-xolepa 3 METaJCBHM J[aXOM.
OTpyMaHi TOKa3HUKH JUHAMIKH BUILE 32 Ti, 1[0 BUHUKAIOTh B HECY4id
KOHCTPYKIIii BarOHA-IPOTOTHITY, OCKIIbKK HOTO Tapa 3MeHmiacs. Paszom 3
LM L[ie J03BOJISIE MIABHIIUTH KOPUCHUH 00’€M Ky30Ba BaroHa-xoIepa, IIo
CHPUSITUME 1 MiJBUILICHHIO e()eKTUBHOCTI HOTO eKCIUTyaTallii.

ITpoBeneHi AOCHIIKEHHS CIPUATUMYTh CTBOPEHHIO HAIpPALIOBAaHb
II0/I0 TPOEKTYBAaHHS 1HHOBALIWHUX KOHCTPYKI pyXOMOTo CKJIaay, a Ta-
KO ITiJBUIIEHHIO e()eKTHUBHOCTI HOTO eKCIuTyaTarii.

JlitepaTypa

1. Alexandru Ionut Patrascu. Structural Analysis of a Freight Wagon with
Composite Walls / Alexandru lonut Patrascu, Anton Hadar, Stefan Dan Pastra-
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ma // Materiale plastic, 2019, Vol. 57(22), P. 140 - 151.
doi: 10.37358/MP.20.2.5360

2. O. Fomin. Dynamics and strength of circular tube open wagons with aluminum
foam filled center sills / Fomin O., Gorbunov M., Lovska A., Gerlici J.,
Kravchenko K. /l Materials, 2021, Vol. 14(8), 1915.
https://doi.org/10.3390/mal4081915

3. Jpomin HO. B. OcHoBM auHamikyd BaroHiB: HaBu. moci6. / KO. B. JlpoMmiH,
I'. YO. Yepnsk. Kuis, KYETT. 2003. 269 ¢

4. Oleksij Fomin. Establishing patterns in determining the dynamics and strength
of a covered freight car, which exhausted its resource / Fomin Oleksij, Lovska
Alyona // Eastern-European Journal of Enterprise Technologies, 2020, Vol. 6,
Issue 7 (108), P. 21 —29. doi: 10.15587/1729-4061.2020.217162

JOCJIIIJKEHHSA HAIIPYKEHOTI'O CTAHY JAXY
I3 KOMITIO3UTHOI'O MATEPIAJTY BATOHA-XOIIEPA

domin O.B.l, JloBCcbKa A.O.z, JINTBHHEHKO A.C.3, Cosa C.C.}

Teporcasnuii ynisepcumem ingppacmpyxmypu ma mexnonoziii
2Vipaincekuii Oepacasnuil yHisepcumen 3anisHUYHO20 MPAHCROPMY
3 . . o . o . . .
CxionoyKkpaiHcbKuil HayioHabHUl yHigepcumem imeHi Borooumupa Jans

Po3BUTOK €KOHOMIYHOI IisUIBHOCTI YKpaiHM BUMarae 3a0e3nedeHHs
TPAHCIIOPTHOI Taily3i Cy4acHHM PYXOMHM CKJIaJIOM 3 HOKPAIIEeHUMHU TEXHi-
YHUMH, EKOHOMIYHUMH Ta €KOJIOTIYHIUMH Xapaktepuctukam. [Ipu npoekry-
BaHHI Ta CTBOPEHHI TAKOTO0 PYXOMOTO CKJIaJly OJHHM 3 OCHOBHHX KPHUTEpiiB
€ BUKOPHCTAHHs HOBITHIX MaTepiajiiB 3 MOKPAIICHMMH MOKa3HUKAMH Mill-
Hocri [1, 2].

Bigomo, mo ogHUM 3 HalOLIbII 3aTpeOyBaHUX TUIIB BaroHiB, SKHN
BHUKOPHCTOBYETHCS [UISl IIEpeBEe3eHb 3€pHA € BaroHW-Xomepu. s minBu-
LIeHHs e()EeKTUBHOCTI BUKOPUCTAHHS BarOHIB-XOIEPIB PO3IIISIHYTO MOXKJIIH-
BICTh BHTOTOBJIEHHSI Jaxy i3 KOMIO3WUTHOrO Matepiaiy. Lle crpuse 3meH-
LIEHHIO MacHu Jaxy Maibke Ha 40 % y TOpIBHSAHHI 3 METaIEBOIO KOHCTPYK-
Li€0 TIpH 3a0e31evYeHH] yMOB eKCIUTyaTalliifHO{ MIITHOCT] Ta HaJXiHHOCTI.

JlocipKeHHsT IpOBEIeH] Ha NPHKJIaAl Aaxy BaroHa-xolepa MoJei
19-6869, mobynosu JIM3 “Kapmatui”. Jlax BaroHa, CKIaIa€ThCs 3 OOIINBKH,
BHUKOHAHOI 3 JIMCTOBOTO MPOKATy, TOBIIMHOIO 3 MM Ta Kapkacy. Marepian
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naxy — crans Mapku 0912C. [lax npuBaproeThest 10 BHYTPILIHIX Aiadparm
Ky30Ba, TOPLIEBUM CTiHAM Ta Yepe3 BEepXHi 00B’I3yBaHHS 10 OOKOBUX CTiH.

B cepenniii yacTuHi Jaxy B3ZOBX IMOB3J0BXHBOI OCI BaroHa po3mi-
LIEHI 11’ ATh 3aBaHTAXYBJIbHUX JIIOKIB. Jlax 00naaHaHull Tpamamu, siKi mpu3-
HaueHi Ayt 6e3rme4Hol poOOTH 0OCITYrOBYIOYOTo MEPCOHATY.

B pamkax KOCHiKEHHS 3allpONOHOBAHO BHI'OTOBJIEHHS OOLIMBKH
Jlaxy i3 KOMITIO3UTHOTO Marepiaiy, a Kapkacy — 3i craii. [IpocTtopoBy Mo-
JIeNb Jaxy CTBOPEHO B IporpamMHoMy komiutekci SolidWorks (puc. 1).

Puc. 1. IIpoctopoBa Mozenp 1axy BaroHa-xomepa

Po3spaxyHok Ha MinHicTe peamizoBanuii B SolidWorks Simulation.
OCKITbKM OOIIMBKA CKIIAIA€THCS 3 KOMITO3UTY, SIKUH € OPTOTPOITHUM MaTe-
piayom, a Kapkac i3 craii, IO € I30TPOITHUM MarepiajioM, TO pO3paxyHOK
MPOBEIICHUH 32 IBOMa KPUTEPisIMU — MaKCHMallbHUX HANpPYXeHb Ta Mizeca.

ITpn mpoBeneHHI po3paxyHKIB Ha MIIHICTh OOIIMBKH 3aCTOCOBAHO
KOMITO3HUT 3 TUTAHOBOK MATpUIICI0, SIKWiT Mae mmiibHicTh 4180 KI/M° Ta
MeXy MIIHOCTI B37I0BX BosiokoH — 1100...1300 MIla B 3anexxHocTi Bin
BUJIy BOJIOKOH Ta IX KUIBKOCTI, a B onepeuHomy — 650 MITa.

Po3paxyHOK 31iHiCHEHMH TIpM OCHOBHHMX PEKHMax HaBaHTaKCHHS
Jlaxy y BigmoBimHOCTI 70 [3]. BcTaHoBiIEHO, 1110 MaKCHMAITbHI HATIPYKEHHS,
sIKi BUHUKAIOTh B OOIIMBII cKiIafaoTh 123 MIla, a B kapkaci — 70 MI1a, mro
3HAYHO MEHIIIE 32 JIOIYCTHMI.

[TpoBeneHi mocmiKEHHs CIPUATHMYTh IiJBUIICHHIO €(heKTHBHOCTI
eKCIUTyaTallii BaroHiB-XOIIEepiB, a TaKOX CTBOPEHHIO pEeKOMEHIamil Moao
MIPOEKTYBAaHHS CY4YacHOTO PYXOMOTO CKJIaJly 3 IOKpAaIleHHNMH TEXHIKO-
€KOHOMIYHUMH MOKa3HHKaAMH.

Jlitepatypa
1. Marek Ptaczek. Modelling and arrangement of composite panels in modernized
freight cars / Pltaczek Marek, Wrobel Andrzej, Olesiejuk Maciej / MATEC
Web of Conferences, 2017, Vol. 112, 06022. doi:
10.1051/matecconf/201711206022
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2. O. Fomin O. Dynamics and strength of circular tube open wagons with alumi-
num foam filled center sills / Fomin O., Gorbunov M., Lovska A., Gerlici J.,
Kravchenko K. / Materials, 2021, Vol. 14(8), 1915.
https://doi.org/10.3390/ma14081915

3. Baronu BaHTaXHi. 3arajgbHi BAMOTH J0 PO3paxyHKiB Ta MMPOCKTYBAHHs HOBHX 1
MoJIepHi30BaHNX BaroHiB koumii 1520 mMm (Hecamoximnux): JCTY 7598:2014,
2015.-162 c.

BU3HAYEHHSA TEMIIEPATYPHOTI'O BIIVIMBY HA MIITHICTh
HECYUYOi KOHCTPYKIIIi KPUTOI'O BATOHA

®omin O.B.!, Jloechka A.O.%, JlurBunenko A.C.°, Cosa C.C.}

1 o . . .
Lepoicasnuii ynisepcumem ingppacmpykmypu ma mexHonozii
2Vipaincokuii deparcagnutl yHiGepcumem 3anisHuuHo20 Mpancnopmy
3Cxionoykpaincukuti nayionanshuii ynieepcumem iveni Bonooumupa Jans

[MinBuieHHs e(eKTUBHOCTI BUKOPHCTAHHA Ta KOHKYPEHTOCIIPOMO-
JKHOCTI 3aJIi3HUYHOTO TPAHCHOPTY BHKIHMKAE HEOOXiTHICTH 3a0e3neueHHs
Horo 0araToQyHKIIOHaJBHOCTI Ta MOMJIMBOCTI 1O TI€pPEeBE3EHb MINPOKOI
HOMEHKJIATypH BaHTaXiB, B TOMY YHCIi i BUCOKoTemmepaTypHux [1 — 3].
OpHuM 3 HaMOUTBII BUKOPHUCTOBYBAHMX BaroHiB, SIKMH 3aCTOCOBYETHCS JUIS
TiepeBe3eHb BUCOKOTEMITEPAaTYPHUX BaHTaXIB, a caMe OKATHIIIB Ta rapsdo-
ro arnomepary 3 temneparyporo He Buie 700°C e Baron-xomep. OnHak B
eKCIITyaTallii Mo)ke MaTh Miclie HeOOXiIHICTh NepeBe3eHb BaHTAXIB 3 MEH-
IO TEMIIEPATYPOIO 1 AT MOXKIIMBOCTI 3a0e3IeYeHHs iX TpaHCIOPTYBaHHS
IPOIIOHYETHCS JOCHIIKEHHS TeMIIepaTypHOi HaBaHTa)KEHOCTI KPUTHX Ba-
TOHIB. 3 I[i€}0 METOIO Y SIKOCTI MPOTOTHUITY 0OpaHO KPUTHIA BaroH mozeni 11-
217.

JIyis BU3HAUCHHS JOMYCTUMOI TeMIEPaTypH MEePEBO3UMOI0 BaHTAXKY
Y BaroHi npoBeJieHo HOro TepMiuHui po3paxyHok. [Ipu 1iboMy BUKOpHCTa-
HO METOJ CKIHYEHHUX EJIEMEHTIB, SIKM{ peali3oBaHO B MPOTPaMHOMY KOM-
wrekci SolidWorks Simulation. IIpu ckiagaHHI po3paxyHKOBOI CXeMH He-
Cy40i KOHCTPYKIi KPUTOTO BaroHa TemIlepaTypHEe HaBaHTA)KCHHS MPHKJIA-
JIanocst 10 HOro BHYTPIMIHIX MOBEPXOHb. TaKkoX po3paxyHKOBa cXeMma Bpa-
XOBYE BEPTHKaJbHE CTATUYHE HABAaHTAXKECHHS, 3yMOBJIEHE Barol0 BaHTAXy
PO3MIIIIEHOTO Y Ky30Bi 3 BUKOPHUCTaHHSM HOTO ITOBHOI BaHTaXKOITiTHOMHOC-
Ti. Jlo ynopiB aBTo34ely NPHUKIAAAIOCs MOB3IOBKHE HaBaHTaxeHHA y 1,0

122

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. June 23, 2022



MH pmunist imiTanii pyxy Barona y ckiazi noizga. [Ipu moOymoBi ckiHdeHo-
€JIEMEHTHOT MOJIEJIi 3aCTOCOBaHI MPOCTOPOBI TETPACAPH 3 YOTHPMA TOUKA-
MU SkoOiana. Y skocTi MaTepiany KOHCTPYKIi BUKOPUCTAHO CTallb MapKu
091°2C.

BcraHOBIIEHO, 110 MILIHICT HECY40i KOHCTPYKIII KPUTOrO BaroHa
3abesneuyethes mpu il remneparypu y 118°C. Tlpu upoMy MakcUMaibHi
€KBIBJICHTHI Hampy)XeHHs 3aiKcoBaHI y BEpTHKAJIbHUX CTIMKax 1 JOpiB-
HI0I0TH 344,8 MIla (puc. 1). ¥V sKOCTI H0OIIyCTUMHX Hanpy>KeHb BPaxoBaHO
MEXy IUTHHHOCTI MaTepiainy, sika jurs ctani 0912C nopisaroe 345 Mlla [4].

von Mises (N/m?)
3.448¢+ 008
3.160e+ 008
-2.873e+008
-2.586e+ 008
2.298e+ 008
-2.011e+008
1.724e+ 008
1.437e+ 008
- 1.149e+ 008
- 8.620e+ 007
5.747e+ 007
2.874e+007
7.010e+003

Puc. 1. Hanpy»xenwuii craH HeCcy4oi KOHCTPYKIii KPUTOTO BaroHa

[Tpu upoMy Ha#OLIBII HABAHTAXKEHUMH CKJIQJIOBUMHU HECY4Ol KOHC-
TPYKIIi Barona € 60KOBi CTiHH (puc. 2).

Puc. 2. Haii6ispin HaBaHTaXXEHI 30HH HECY40i KOHCTPYKLIT KPUTOrO BaroHa

[TpoBeneHi mocmiKEHHs CIPUATHMYTh IiJBUIICHHIO e(h)eKTHBHOCTI
BHUKOPUCTAHHS 3QJII3HUYHOTO TPAHCIIOPTY IIIIXOM MOJJIMBOCTI 3aTy4eHHS
KPHUTHUX BaroHiB 0 MIepeBe3eHb OLIBIII IMPOKOi HOMEHKIIATYPH BaHTAXKIB, a
TaKoXX CTBOPEHHIO HAIPALIOBaHb LIOJO0 IPOEKTYyBAaHHSA MYJbTH(]YHKIIOHA-
JIbHUX KOHTPYKIIiI/ BaroHiB.
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Jlitepatypa

1. Fomin Oleksij. Determining the features of temperature influence on the load-
bearing structure of a hopper car with a composite cladding when transporting
pellets to metallurgical enterprises / Oleksij Fomin, Alyona Lovska, Vadym
Dzhenchako, Olexandr Zhylinkov, Anna Fomina, Andrii Lytvynenko // Eastern-
European Journal of Enterprise Technologies, 2022, Vol. 1/7 (115), P. 32 — 41.
doi: 10.15587/1729-4061.2022.251300

2. Fomin Oleksij. Determining the features of temperature influence on the load-
bearing structure of a hopper car with a composite cladding when transporting
pellets to metallurgical enterprises / Oleksij Fomin, Alyona Lovska, Maryna
Khara, Iryna Nikolaienko, Andrii Lytvynenko, Sergiy Sova // Eastern-European
Journal of Enterprise Technologies, 2022, Ne2/7 (116), P. 6 — 13.
doi: 10.15587/1729-4061.2022.253770

3. ®owmin O. B. JlocnimKkeHHs HalpYyKEHOTO CTaHy HeCcy4oi KOHCTPYKIii HamiBBa-
TOHA IIPH PO3MOPOXKYyBaHHI B HhOoMy BaHTaxy / O. B. ®omin, A. O. Jloscbka,
C. C. Coga, A. C. JIutunenko // Bicauk CXigHOYKpalHCHKOTO HaliOHAJIBHOTO
yHiBepcuteTy imeHi Bomomummpa [ams, 2022, Ne 1 (271), C. 53 — 57.
doi: https://doi.org/10.33216/1998-7927-2022-271-1-53-57

4. BaroHu BaHTaXHi. 3arajgbHi BUMOTU O PO3PaxyHKIiB Ta MPOEKTYyBaHHS HOBHUX i
MozepHi3oBaHuX BaroHiB kouii 1520 mm (Hecamoximuux): JCTY 7598:2014,
2015.-162 c.

HPOBJEMM TA NEPCIIEKTUBU PO3BUTKY TPAHCIIOPTHOI
JOTICTUKH B YMOBAX I'VIOBAJIIBAIIL EKOHOMIYHOI'O
MMPOCTOPY

Yepueubka-bisenbka H., Meabunkos B.
Cxionoykpaincokuii HayionansHuil yHieepcumem imeni Bonooumupa JJans

Meta. BuBunTH JIOTICTHKY SIK HOBY Tajly3b €KOHOMIKH 3 BiJIHOCHO
HOBOIO Ta MOJIOJIOI0 KOHLETILIEIO JIFOJACHKOI HismbHOCTI. [lo3HaunmTH Taki
BU/IM JISUTBHOCTI, SIK OOMiH iHQopMami€ro, TpaHCIIOPTHA JIOCTaBKa, Kepy-
BaHHS 3aracaMy, CKJIaJIOM, NepepoOKa BaHTaXIB Ta yNMaKOBKA. 3 KOXHHUM
POKOM JIOTiCTHKa CHPHHMAEThCS SIK B3a€EMOTIOB'SI3aHMI CKIIAQIHUI TIpolec,
Ma€ HampsSIMOK 3HIKEHHsI 3aralbHUX BUTpar. Y pasi 30UIbIneHHsT oOcsriB
BUPOOHHIITBA, SIKI MPHU3BENIH JI0 CHIIbHE 301IbIICHHS BUTPAT, ITiIPHEMCTBA
3YMUHAIOTHCS Ha IOIIYKY MOKJIMBOCTEH 3HIKECHHS BUTPAT y cdepax ooiry.

OCHOBHOIO TIPOOJIEMOIO JIOTICTHKH B YKpaiHi € cdepa mocrayaHHs.
VY Hill BiIOyBa€eThCs TMOCTIHHE MiIBUILIEHHS 3aKYHIBENbHUX IiH, 3 PI3HUX
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NPUYMH HECBO€YACHE BHKOHAHHS 3aMOBJICHb Y BUPOOHMYMX IiJPO3Iiax,
CKJIaJIHOCTI 31 CKIIAJICBKUM TOCIIOIAPCTBOM, O0JIaTHAHHS, IO CTapie, BEUKI
3amacu MaTepiajiB Ta 00JagHaHHS Ha CKIaaax.

Kpim mporo, 1s cdepa nos'sizaHa 3 TpaHCIIOPTOM, KU 3aiiMae Jori-
CTHKY 0COOJHMBY poiib. Ha OaraTthbox MiANpuUEMCTBaxX TPAHCHOPTY BiNCYTHI
HOBI TPAHCIOPTHI 3aCO0H, SKi BIANOBIIAIOTh MIKHAPOJAHUM CTaHAAPTaM, Y
YOMY HPOCTEXKYETHCS BIICTANICTh 1HYPACTPYKTYPH TPAHCIIOPTHOI MEPEexi,
JTy’Ke HU3BKHH TEeXHIKO-TEXHOJIOTIYHUI CTYIiHb Ta piBE€Hb OpraHisamii me-
pEBE3EHb.

Ipu 1pOMYy CIijJ 3a3HAYUTH, IO TPAHCIOPT € OJAHHM i3 OCHOBHHX
00'eKTiB BUTpAT Yy JIOTICTHYHIH cucTeMi mianpuemMcTsa. [Ipore mixnpuemct-
BO HE MOXe (DYyHKIIOHyBaTH 0e3 IOCTa4aHHsS CUPOBHHH, TOTOBOI MPOTYKIIii
abo MartepianiB. Hacnmigkamu 3ynmuHOK (YHKIIOHYBaHHS TPAaHCIOPTY €
npsiMi Ta HerpsiMi 30MTKU MIAPUEMCTB, 1 HABITh TXHE MTOBHE OAHKPYTCTRBO,
4yepe3 3yNMUHKY MojAadi CHPOBHHH, HEOOXIHOT JIisi BAPOOHUIITBA, 1O MPU3-
BOJIUThH /IO 3aTPUMOK BiJIBAHT&)XKEHHSI TOTOBOI MPOAYKIIi, BiOyBaeThcs ii
HPOCTE Ta NICYBAHHSL.

JloricTuka ckiamyBaHHs B YKpaiHi XapakTepu3yeTbcss HU3bKUM PiB-
HEM BHPOOHHYO-TEXHIYHOI 0a3d CKIAICHKOIO TOCIOJAPCTBA, BEIHYC3HUM
HEJIOJIKOM SIKICHOTO TEXHOJIOTIYHOTO OONagHaHHS 3 OOpOOKH MpoayKuii,
HU3BKMM PIBHEM MeXaHi3allil Ta aBToMaTu3allii CKIaachKuX pooiT.

VY noricTumi po3noAidy iCHYIOTh MPOOJEeMH YIOBUIBHEHHS Tepecy-
BaHHS TOBApiB Bi/l BUPOOHUKIB TOBapiB 10 iX CIIOKMBAYiB, BUCOKHH PiBEHb
HE3aJI0BOJICHOCTI MOIMUTY, Malla HaiiHICTh Ta HEAOCTATHICTh PIBHS SKOCTI
00CITyrOByBaHHSI CIIO)KUBAYiB, HEMAa€ MPOJIYyMaHOI CTparerii pO3BUTKY CHC-
TEM PO3MOJILTY Ta OPTraHi30BaHUX TOBAPHHUX PUHKIB.

Indopmaniiina oricTrka MEBHOK MIpOIO Ma€ 3HAUSHHS JIJIsl OTITUMI-
3aIil poOOTH MiANPUEMCTBA, ajle I[iHa Ha Leil BU]| IIOCIYT TyXe BEeJINKa, 10
HE AOLIBHO.

[Tpu 3iTKHEHH] YMOK CIyXadiB Ta MPAKTHKIB, sIKI HAMAraroThCs I10-
KPAIIUTH TPAHCIIOPTHY JIOTICTHKY Ha MiINPHEMCTBAX, CTAIOTh OJHI i Ti ca-
Mi Ipo0JIeMH, i BOHH CTOCYIOTHCS:

- IKOCTi TPAHCIIOPTHOTO OOCITyTrOBYBAHHS;

- 3HOLICHOCTI PyXOMOTO CKJIaJy Ta TPYIHOILI, [OB's13aHi 3 #oro oHo-
BJICHHSIM;

- oranuii iHopmaniiHol MiATPUMKH;

- 3HIDKCHIH KOHKYPEHTOCIIPOMOYKHOCTI YKpalHChKHX IEepEeBI3HHUKIB
MOPIBHSHO 3 1HO3EMHUMH;

- CKJIQJIHOIIIB CKJIaJ[aHHS TPAHCIIOPTHUX MAPIIPYTIB PYXY;

- HenoBanTtaxkeHHs1 TpaHCTIOPTY 32 BaHTAXKOIIIJHOMHICTIO ab0 KOpH-
CHHMM BHYTPILIHIM 00CSTOM Ky30Ba;
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- CTpaxyBaHHS BAHTQXKIB Ta TPAHCIIOPTHUX 3aC0O0IB;

- CKJIaJHOIIIB OpraHizamii nepeBe3eHb 3a Y4acTIO KIJIbKOX BHIIIB
TPaHCIOPTY;

- HecTaul iHdopMarlii Tpo MporpamMHi NPOIYKTH, IO JO3BOJISIOTH aB-
TOMATU3YBaTH, CIIPOCTHTH Ta NPUCKOPUTH BHKOHAHHS Olepamii, mo cy-
MPOBOJKYIOTH IIEPEBI3HUIT Ipolec.

AHaJIi3 ocTaHHIX JOCTiIKeHb i my6ikaniit. BueHi, ski 3aiiMaroTh-
Csl IUTaHHSMU: CTBOPCHHS, BUBUCHHS, KOHTPOJEM POOOTH Ta OTPHUMAaHHS
BHCOKHMX PE3YNbTaTiB pOOOTH JIOTICTUYHHX JIAHIIOKKIB CXOIMIINCS B OIHIN
JyMIIi, 110 3 PO3BUTKOM CBITOBOTO PHHKY 3pPOCTA€ TOMHT y JOTICTHYHUX
orepanisx Ta mpouecax i3 3ampoBaJKEHHSM JIOTICTUKH. BHKOpHCTOBYrHOUYH
TIEpBICHUHN 3MICT, BKJIAJCHUH y MOHSTTS «IOTICTHKA» 3apyOKHUMH TOCIIi-
naukami, B. 1. CepreeB nae Take BU3HaUYCHHS:

di3uyHe PO3MOILT - 116 KOMIUIEKCHA JIOTICTUYHA aKTHBHICTb, IIO €
CKJIaZIOBOI0 YaCTHHOIO TPOLECY IUCTPHOYII 1 BKIOYAE BCi JIOTICTUYHI
oreparii, moB'si3aHi 3 (I3UYHUM MEpeMIleHHsIM 1 30epiraHHsIM MPOIYKIIii
TOBapONPOBIJIHUX CTPYKTYpax BUPOOHUKIB Ta (a00) JOTICTHYHHUX HOCEpeI-
HHKIB».

HeoOxinHO Bi3HAYHUTH MOSIBY B aHATI30BaHMH MEpiojl MepIInX JIOTi-
CTHYHUX OpraHizamiil Ta cminpHOT. Haiictapimoro opranizami€ro y cBiTi €
HamionaneHa acormiamisi mpo0OJyieM yNpaBiliHHS 3aKyMiBISIMA (3aCHOBaHa Y
1915 p.). Crano oueBHIHNM, 110 HE MOKHA OLIbIIE HEXTYBAaTH MOXKIHBOC-
TSIMH TIOKpaLIeHHs! (hi3MTHOTO PO3IOALTY, HacaMIIepe ] i3 MO3UIIT 3HKEHHS
BUTpar. Bigomuii aMeprKaHChbKHI MUCHMEHHHUK 1 KOHCYJBTAHT 3 MEHEIDK-
Mmenty 1. JI[pykep Ha3uBaB aKTHBHOCTI B JUCTPHOYIT «HaHOLIbII CYMHO
3HEXTYBaHOI c()epor0 aMepPUKaHCHKOTO Oi3HECY, 10 HaHOIIbIIe TOAAEY.

Mepion i3 cepenunn 1950-x mo 1970-x pokiB. 3axiaHi crnewiamicTu
Ha3MBalOTh MEPIOZOM CTAHOBJIEHHS JIOTICTUKH. BiH Xapaktepu3yBaBcs iH-
TEHCHBHHM PO3BUTKOM TeOpii Ta MPaKTUKH JIOTICTUKH, HAcCaMIIepe 3HOBY B
CIIA, ne Oynm HammcaHi pi3Hi IIpari 31 CTAHOBJIEHHS Ta PO3BHUTKY JIOTICTH-
KM TakuMHu MeHepkepamu sk Stock R. Ta Lambert M. Douglas. Icaye pizne
TPaKTyBaHHS TEPMiHA «IOTiCTHKA», B 3HAYCHHI JIOT1KH, BUKOPHCTOBYBANACS
B poOOTax 3HAMEHHUTOro HiMerpkoro maremaruka . JleiiOnima (1646-
1716), a HOBHMIi 3MICT 3a TepMiHOM OYB 3akpirieHni mi3Hime Ha ¢irocod-
cpkoMy KoHrpeci B XKenesi B 1904 p. IIpo npobnemu Ta ix BupimenHs Jlo-
ricTuka

- yHiKaJIbHa cepa TisUTBHOCTI, OCKUIBKH HEIO 3aiMarOThCsl BCIOU Y
CBITI 110 24 roauHU Ha 00y, MO 7 JAHIB HA THXKIIEHb MPOTATOM 52 THXKHIB Ha
pik. Jlume neski cdepu ainoBux omepaiiidi MOXKYTh MOXBAJIUTHCS TIEIO K
CKJIQJHICTIO BHYTPIIIIHIX B3a€MO3B'S3KIB 1 TAKOK CaMOIO IIHPOTOIO reorpa-
(iYHOTO OXOIUICHHs, sIKI NpuTamMaHHi Jorictukd. Cy4yacHa JOTICTHKA -
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sIBUILE MapasokcanbHe. Te, M0 ChOTOIHI HA3UBAETHCS JIOTICTUKOK, BUHHUK-
JIO 13 3apO/KEHHSIM IUB1ITi3alii, TOOTO 1ie He HOBOBBeAeHHs. OHaK Hai10-
CKOHAJIIIINX JOCSTHEHB JIOTICTHKA J0CATIIa, SIK YK€ 3a3Havyaocs, y Habara-
TO MI3HIIMIKUH Mepio]] - B eKOHOMIYHOMY CEpPEIOBHIII, TOOTO B CEpeTOBHIII
cydacHoro 6i3Hecy. Bupimusinu 6e3itiu npoOieM Ta 3aBJaHb 13 JIOTiCTHKOIO
B YKpaiHi, MOXHa Oyle CTBepIKYBaTH, 110 YKpaiHa JOCHTh YCIIIIHO BH-
piliye mpobsieMu CTBOPEHHS MIKHAPOJHUX TPAHCIOPTHUX KOPHUIOPIB HA
ocHoBi porpamMu «kFROM-DOOR-TO-DOOR».
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INCREASING SANITARY AND HYGIENE INDICATORS
RAIL TRANSPORT

Nozhenko V., Kovtanets M., Vakulik M., Kovtanets T.
Volodymyr Dahl East Ukrainian National University

During the operation of passenger rolling stock and locomotives, a
certain amount of natural human waste is generated. Such excrement is re-
moved from the respective rooms of the vehicles in two main ways: they are
moved to the rail bed through a phage pipe or accumulated on the vehicle it-
self in a special container with bacteria — coprophages. The first option is
very simple, and unfortunately it is still used on the railways of Ukraine and
many other countries, however, as is known, pathogenic microorganisms
are often found in the natural waste of human life, which complicates the al-
ready complex epidemiological situation. The second method mainly elimi-
nates the disadvantages of the first, however, in addition to the complexity
of the design and the need for periodic maintenance, there are issues of reli-
able operation of the installation, especially in the parking lot, without addi-
tional energy costs, especially at low ambient air temperatures [1].

Passenger railway transport is public, which indicates the need for
the strictest observance of the rules of personal hygiene. In addition to the
desire of passengers to adhere to such a position, a fairly complete set of
appropriate equipment is required. Firstly, it is the constant cleanliness of
all surfaces in the main source of pathogenic microorganisms - the sanitary
and hygienic room, then - the availability of cold and hot water. Even this
short list of necessary sanitary and hygienic safety requirements is not al-
ways met, there are cases of lack of cold water, more often than hot water.
And cleaning, treatment and disinfection of premises is carried out mainly
at terminal stations or depots.

It's no secret that the evolutionary development of humanity is ac-
companied by the expansion of the spectrum of diseases of the Earth's popu-
lation, this is clearly manifested in modern conditions during the spread and
worldwide fight against the coronavirus. If today the maximum possible
barriers are not put in place to prevent the spread of diseases, then tomorrow
will probably be too late. It is impossible to weigh the entire burden of this
problem solely on the shoulders of health care, since this problem must be
solved comprehensively, including by the creators of railway transport [2].

The solution of the existing problem takes place in three main direc-
tions, i.e. protection of the person directly, protection of the environment
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and maintenance of the appropriate sanitary and hygienic condition of rail-
way transport [3].

The first direction provides protection to a person by protecting him
from the influence of disease-causing organisms in places of their greatest
concentration. Such are many surfaces of sanitary and hygienic rooms on
railway rolling stock. For the practical implementation of such require-
ments, in addition to known actions in this direction, it is necessary to treat
the premises after each visit by a person, for example, with ultraviolet radia-
tion.

The second direction is based on the protection of the environment
from natural human waste. Along with existing designs, for example, a bio-
toilet based on coprophagous bacteria, it is proposed to use an alternative
closed system for the same purpose. This design is equipped with a number
of containers into which processed substances fall, where the latter are
transformed into a gaseous state under the action of electrical energy.

The third direction involves the presence of cold and hot water, as
well as warm air. It is not economically advisable to have a significant sup-
ply of water on the vehicle, it can be obtained by condensation of vapors
from the containers, which were mentioned above. Moreover, the condensa-
tion is two-stage, the first - hot gaseous substances heat the water, which is
used in the future as hot, the second stage - condensation of gaseous sub-
stances to obtain cold water. Condensed water is ozonated, the energy for
the functioning of the ozonator system is mainly electrodynamic braking.
Ozone can be used to ozonate incoming, warm air and be applied as needed
[4].

Currently, increasing the comfort of passenger transportation in-
volves improving the sanitary and hygienic components of this problem.
The proposed measures will allow not only to qualitatively raise the level of
resolution of this issue, but also to raise the competitiveness of both domes-
tic rolling stock and railway transport as a whole.
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O®OPMYBAHHA JTOI'TYHOI'O MUCJIEHHA CTYJAEHTIB ¥
IHPOLECI CKJIAJAHHA TA HAJJATOAKEHHSA
POBOTOTEXHIYHUX TPAHCIIOPHUX ITPUCTPOIB

JpeBeunkuii B.B., /lanuenkos B.O.
Hayionanvuuii ynisepcumem 6001020 20cnooapcmaa
ma npupoodoxopucmyeantna,m. Piene, Yxpaina

PoGororexHika - NpUKIajHa HAYKa, IO 3aMa€EThCsl PO3POOKOIO aB-
TOMATH30BAHUX TEXHIYHHX CHCTEM 1 € HalBaXKJIMBIIIOI TEXHIYHOIO OCHO-
BOIO IHHOBaLiil y TpaHCIIOPTi. B memaroriuHoMy acmexTi - e HampsiMoK, B
SIKOMY 3J1MCHIOETBCSI CydacHHH MiIXiJ A0 BIPOBAKCHHS EIEMEHTIB TeX-
HIYHOI TBOPUYOCTI B HABYAIBHUH MpoIiec Yepe3 00'eTHaHHS KOHCTPYIOBaHHS
1 IporpaMyBaHHsI B OJTHOMY KYypCi.

Po3pobka Ta 30ipka iHTENIEKTyalbHHX POOOTIB Mae HIMPOKE IpaK-
THUYHE 3aCTOCYBaHHS B CydacHOMY cBiTi. OmHOYacHO poOOTH MOYHMHAIOTH
yce OUIBII MIMPOKO MPOHHKATH B Taiy3i aBTOMOOIUIBHOTO, 3aJi3HUYHOTO i
aBialifHOro rocroAapcTBa, METANYPrito, OyIIBHUIITBO, TPAHCIIOPT, JIETKY 1
Xap4yoBy MPOMHCIIOBICTh, & TAKOX Yy MEIULHUHY, chepy OOCIyroByBaHHS,
OCBOEHHS OKE€aHy i KOCMOCY.

HaiiBaxxnuBini kiiack poOOTIiB HIMPOKOTO MPU3HAYCHHS — MaHiIly-
JISIIHHI Ta MOOLTTBHI POOOTH.

MobinbHuit poOOT — aBTOMaTHYHA MAIINHA, B SIKil € pyXoMe Imaci 3
aBTOMAaTHYHO KEpPOBaHWMH TMpHBOJAaMH. Taki poOOTH MOXYyTh OyTH
KOJIICHIMH, KPOKYIOUMMH Ta TYCEeHHYHMMH (iCHYIOTH TakoX IUIa3ylodi,
TUIaBaroyYi 1 JTiTaro4i MOOLTbHI pOOOTOTEXHIYHI CHCTEMH).

[Mix ynpaBiiHHSIM poOOTOM PO3YMIETHCS PIIICHHS KOMIUIEKCY 3aB-
JlaHb, MOB'SI3aHMUX 3 aJalTalliel0 poOoTa 10 Kojia po3B'sI3yBaHUX IM 3aBJaHb,
NPOrpaMyBaHHSAM PyXiB, CHHTE30M CHCTEMH YIPABIiHHSA 1 T IPOrpaMHOro
3a0e3eYeHHs.
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Konctpykrop Keyestudio € igeanbHUM €K3eMIUISIPOM CTapTOBOT
aTGopMu It PO3BUTKY HaBUYOK 30ipku poOoTH30BaHol mardhopmu Ap-
nyiHo. BoHa siBiisie c00010 3MEHIIEHHI KOMIT'TOTep, KU J103BOJISE IpOrpa-
MYyBAaTH Iil U yOpaBIiHHS OyAb-IKUMH MEXaHi3MaMH, BKJIIOYalOYH CKJIaj-
Hi KOHCTpYKTOpH 1 podotu [1] .

Jlyist HamMcaHHsI TPOTPaMHOTo KoMy, sIKUil kepye po6oToro Arduino
cucreM, BukopuctoByeThest MoBu C / C ++. Binkpura mratdopma, Mai ra-
0apuTH, JOCTYIHICTh Ul HIMPOKOTO KOJa 3aMOBHHKIB JO3BOJISIFOTH 3aCTO-
coByBatd Arduino y 6e3Jivi iHKeHepHUX 3a/1a4.

['oNOBHUMH KOMIIOHEHTaMH HTENEKTYABHOIO POOOTY €: CEpBONPH-
BOJ KOHTPOJIEP Ta YJIbTPa3ByKoBHH NaBad. CepBONPHUBOA — LE MOTOP, MO-
JIOKEHHSIM BaJia SIKOTO MOXKHA YIPaBJIATH, 33Jal04d KyT HoBopoTty. CepBo-
NPUBOIY BHKOPHUCTOBYIOTHCS UL MOJEIIIOBAHHS PI3HUX MEXaHIYHUX PYyXiB
po0OOTIB. YIIbTpa3BYKOBH IaBay — € MPHIaOM O€3KOHTAKTHOIO THITY, 1 3a-
Oe3reuye BHCOKOTOYHE BHMIPIOBAaHHS i CTaOlIbHICTh. [liana3oH AaibHOCTI
Horo BuMiproBaHHs ckianae Bin 2 g0 400 cm. Ha iioro po6GoTy He 4MHSITH
ICTOTHOTO BIUIMBY aHi €JIEKTPOMATHITHI BHUIPOMIHIOBAHHS, aHI COHSYHA
€Heprisl.

Icuye kinmbka Bepciit margopm Arduino, B maHHIH poOOTI po3ris-
JTAFOTHCSI POOOTOTEXHIYHI INPHCTPOi Ha OCHOBI BHPOOHHWITBA KOMIMaHIi
Keyestudio, a came: 4WD BT Robot Car V2,0 Kit for Arduino, Mini Tank
Robot.

HenomikaMn ycix IMX KOHCTPYKTOPIB € JIy)Ke€ CTHCII IHCTpYKIIi 31
30ipku [2]. Hanpukiax OiipLiicTh netanei, 110 HaBEJCHI B IHCTPYKIIISX.
No/i0HI 32 BUIIISOM, 1 JUISl )KOAHOI HE BH3HAYEHO MPHB’SA3KY J0 KOHKpET-
Horo By3na. | Takux mpobiem myxe Oarato. ToMy CKIagaHHS yCiX TakHX
npucTpoiB notpedye Bin 8 1o 10 roaun vacy.

B mporieci BUKOHaHHS 11i€1 pOOOTH MU 3alIPOIIOHYBAJIH 3IHCHIOBATH
MOKPOKOBHH Bi/IC03aITUC 13 MOSICHEHHAM KOXHOT 11ii. ToMy Bke OTpHUMaBIIN
JEsIKif JIOCBiJl pPEKOMEHAYEMO L0 METOJMKY Pealli30ByBaTH.

CriouaTKky BHOHMPArOThCS BCi HEOOXIiOHI JeTaii Ta MpPWIATd JUIs
30ipku cepBompHBOAY Ta MaHimynstopa . [lepmr 3a Bce, TpeOa B3siTH cep-
BOMOTOp — LI TOBOPOTHHI MPHBI yNpaBIiHHS MOJOKEHHSIM. MoXHa 10-
csrta 180 rpamycis, BiiperymnoBaBIIy B KOJI KyT IIOBOPOTY JBUryHa. B oc-
HOBHOMY BiH CKJIaJa€ThCA 3 KOPIYCY, APYKOBAHOI IUIaTH, Oe3CepAeuHOro
IBHUT'YHA, PEOyKTOpa, Ta JaT4MKa HOJIOKEHHSA. Y KOMIUIEKTI 3 CepBOMOTO-
POM BH 3Haiijere Oe3niu KpiljieHb Ui ABUTYHA, sKi 3'€IHYIOTHCS 3 BAJIOM
CEepBONPHBOY. 3a JOIOMOTOI0 ITACTUKOBHUX JAeTalei Ta GONTIB MOXKHA OT-
pUMaTH HAWITPOCTIIINIT MaHIMyJISATOP, SIKU MOYKE [TOBEPTATHCS HAa KYyTH Bij
0 no 180 rpaxycis o ropusonTaii i Big 0 1o 180 rpaayciB o BepTUKaUIi.
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VY nojgasnbeimomy mnpoiieci 30ipku MOOITBHOTO poOoTa, KoJu Oyae ro-
TOBE KpIMJICHHsI IO HAIIOrO MAaHIMyJIATOpa 3 CEPBONPHBOIOM — MiAKIIO-
YaeThCsl YIBTPa3BYKOBUI NaBau, siKMi OyJzie BIJCTEXKYBaTH BIJCTaHb 1 THM
CcaMHM CEpBOIPHBIJ Oy HILIIOBATH PyX POOOTH30BAHOTO TPAHCIIOPTY.

Hapasi Bxe 3i0paHi 3pa3k KiJIbKOX HpUCTpoiB (puc.l) , ue nae
MOXKITHBICTh, JETAILHO PO3IJIIHYBIIH X, COPOCTHTH 30IpKY THIIMX €K3eM-
IUISAPIB LUX MOJENEH KOPHCTYOUYHCH 3aIIPOIIOHOBAHOK HAMH METOIMKOIO.

Puc. 1. Po6oTn3oBanuii aBToM0O1Ib i TAaHK y 310paHOMY BUTIISIL

Tob6to, O6aunmo, mo MOOUTHHHI POOOT — aBTOMATHYHA MAIllMHA, Y
CKJIaIi SIKOT € pyXoMe IIaci 3 aBTOMaTHYHO KepPOBaHMMH mpuBoaamH. [lin
VIPaBIiHHAM pOOOTOM PO3YMIETHCS PillIeHHs KOMIUIEKCY 3aBIaHb, MOB's3a-
HHUX 3 aJanTanielo poboTa 0 Kolia po3B'I3yBaHUX iM 3aBlaHb, MPOrpa-
MYBaHHSIM PYyXiB, CHHTE€30M CHCTEMH YMPABIIHHS 1 ii mporpaMHOro 3ades-
MIEYCHHS.

BHCHOBKM: BUKOHAHO aHAIi3 MpoOJieM, 10 BUHUKAIOThH MPH 30ipIi
IHTEJIeKTyalbHUX po0oTiB 3 Habopy Keyestudio. PosrisHyra MoxinBa me-
TOJMKA CKJIAJAHHS Ta HAJAro/pKeHHsS TakuX HpHCTpoiB. IIpoBeneHo no-
CJII/DKEHHS MOXKJIMBOCTEH JaHOro HabOpy Ta OKpeMHX YacTUH poOOTOMa-
LIMHA TSI TIOJANBIIOTO BHKOPHCTAHHS Ta CTBOPEHHS HOBUX POOOTO TeX-
HIYHHX TPAHCIIOPTHHUX HIPHCTPOIB.
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