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CEKIIA 1
PO3BUTOK TEXHOJIOI'T TPAHCHOPTY TA EHEPTOE®EKTUBHUX CUCTEM
DEVELOPMENT OF TRANSPORT TECHNOLOGIES AND
ENERGY EFFICIENT SYSTEMS

V. A. Antonenko, I. V. Radchenko
Language supervisor: A. A. Muntyan, Candidate of Philological Sciences, Associate Professor
Dnipro National University of Railway Transport named after Academician V. Lazarian

PROBLEMS OF RAIL TRANSPORT AND WAYS TO OVERCOME THEM

Railway transport of Ukraine is a leading industry in the road transport complex of the
country, which provides 82% of freight and almost 50% of passenger traffic carried out by all
modes of transport. Its stable and effective functioning is a necessary condition for ensuring the
defense capability, national security and integrity of the country, improving the conditions and
living standards of the population. Railway transport is the basic branch of the national economy
and the basis of its transport system.

Today, the reserves of technical capacity of railway transport, its carrying capacity are
almost exhausted, which threatens the possibility of uninterrupted satisfaction of the growing
needs of society in transport services. In addition, there are a number of systemic problems in
the railway industry: physical wear and tear of rolling stock and infrastructure, insufficient
investment needed to restore fixed assets, imperfect organizational structure and management
system of the industry, lack of support at the state level.

Rail transport requires radical restructuring, where along with the restoration and
modernization of rolling stock, fixed assets and information systems, a number of priorities are
organizational and managerial reforms. Reform and development of railway transport is aimed
at meeting the needs of freight and passenger transportation in terms of integration of Ukraine's
economy into the world economy, taking into account the high standards of quality of service to
railway consumers. This can be achieved through the following measures:

* constant renewal and modernization of rolling stock, increasing its productivity and
extending service life;

* introduction of modern technologies for maintenance and repair of infrastructure and
rolling stock, application of resource-saving technologies;

* development of logistics and information technologies, interaction of different types of
transport through the introduction of combined transportation.

Effective development of railway transport, which is the basis of the country's transport
system, is a necessary condition for the sustainable functioning of all sectors of the economy,
ensuring Ukraine's status as a major transit country, promoting its social and economic growth,
economic security and defense!

D. O. Bukharin
Research supervisor: Ya.V. Litvinova, Candidate of Technical Sciences, Associate Professor
Dnipro University of Technology

CONSTRUCTION OF RATIONAL ROUTES AS A WAY TO INCREASE THE
EFFICIENCY OF CARGO TRANSPORTATION

Today, against the background of the of European integration processes actualization,
Ukrainian enterprises are paying attention to existing management systems, introducing new
approaches to business reorganization based on modern methods of reengineering. The current



situation at enterprises demands the formation of new methodological approaches to increase the
efficiency of doing business, in readiness for ever-increasing costs and the complexity of the
transporting goods process to customers and ensuring profitable activities.

Efficient freight transport directly affects the economy and provides public benefits while
supporting various industries and trade. This connects different processes in time and space,
providing access to the market on a territorial basis, creating jobs and inspiring future
manufacturers to do business in various industries with a smooth process of goods delivery on
the way producer - consumer. The work of transport, including road transport, affects the level of
business activity and the relationship between producers and consumers of various types of
economic and industrial products.

In the process of implementing integration processes in conditions of fierce competition,
many companies in various industries are trying to adapt to changes that occur due to
environmental influences. Quite often this adaptation is due to the internal resources of the
enterprise, namely, the optimization of inventories in warehouses, technical support of
production and logistics processes, attracting skilled labor and more. But the most flexible is the
logistics component, the rationalization of which can significantly affect the efficiency of
economic activity. Thus, it should be noted that the logistics component without exaggeration is
one of the main in the conduct of business by various entities, and transport becomes an integral
part of a single transport and production process.

It is thanks to transport that the movement of goods, starting from suppliers of raw
materials and ending with the delivery of finished products to customers, forms a single logistics
chain. The movement of goods must be cost-effective, as this process is accompanied by time
and financial resources. The importance of these factors is growing in connection with the
requirement to reduce stocks of resources at production facilities and internal costs for the
transportation of goods by rolling stock. Also, it is important for the efficiency of cargo
transportation by road to comply with the conditions for the carriage of goods for a certain
period of time. This is achieved by rational coordination of transport and systems that serve and
consume transport products, i.e. services [1]. It should also be noted that market relations are
characterized by variable demand, which causes some difficulties in forecasting the volume of
cargo orders, which affects the efficiency of construction of rational transportation routes [2].
Development of rational routes of cargo delivery allows increasing their productivity and,
consequently, to reduce transportation costs. Rational routes will allow the company to reduce
production costs and the consumer to improve the quality of service.

References
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A. D. Grigorenko
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RELATIONS BETWEEN RAILWAY PASSENGER TRANSPORTATION AND THE
SOCIO-ECONOMIC SITUATION IN THE COUNTRY

In the economic life of developed countries, passenger railway transport has become an
important factor of development instead of being a sidekick as it used to be in the past.



Nowadays passenger transportation by rail is viewed not only as a business, but also as a social
function that meets the population’s demands in work and personal life. So, it is vitally important
to ensure its harmonious behavior and dynamic development. Nevertheless, there is a severe
competition in the passenger transport sector between different types of transportation. That is
why the railway transportation is usually supported by states. It is a part of the state program that
ensures the public transportation required to satisfy the needs for work, daily, leisure and tourism
communication. Besides, it is important to pay a lot of attention to the railway transport
development in order to reduce the negative (traffic jams, damage to the environment, noise,
accidents) effect of a dominating road transport. Thus, developed countries seek their goal — to
create a transport system in accordance with the economic, social and environmental needs of the
people and to pursue its sustainable development.

As it was mentioned, transport activity affects on the development of other economic
sectors. An appropriately set infrastructure of passenger transportation encourages citizens’
mobility, allows companies to disperse the production divisions in a rational way, allows to
develop regional economic growth, specialization etc. This influences employee productivity,
their living standards, in other words, a passenger transport system influences not only the
economy, but communities and their members as well.

It should be noted, that the demand for passenger transport services also depends on
various social and economic phenomena characterized by certain macroeconomic indicators.
And their effect on the process can be both positive and negative. In order to evaluate the
relations of passenger transport by railway and the macroeconomic processes of a country or
region, the following economic social indicators are chosen: GDP per capita, monthly net
average wage, emigrated population, the final consumption expenditure of population,
unemployment rate, retirement age population, overall average annual population, average
annual rural population, road length and cars per 1000 inhabitants. The results of these factors
are determined by the traveling possibilities and means chosen by passengers in order to satisfy
their traveling needs.

As we can see, the improvement of passenger transport service quality is a process which
requires good technical, technological, organizational and investment solutions. At the same
time, when the economic conditions do not allow installing technical innovations for a certain
period of time, it is recommended to settle for an organizational restructuring and for the
development of specialized passenger services. Furthermore, this process is related to the
installation of a corporate management system for passenger service quality. Its purpose — to
create and implement an efficient, customer-oriented passenger service technology. The result of
modernizing such activities is measured by the following positive effects gained by the
passengers, carriers and countries (regions): reduction in traveling time, reduction in traveling
costs, achieved traffic and ecological security, improvement on travel comfort, changes of
regional cohesion and economic development, etc.

L. M. Husarieva
Language supervisor: A. A. Muntian, Candidate of Philological Sciences, Associate Professor
Dnipro National University of Railway Transport named after Academicial V. Lazarian

ON TRACK TO REDUCE TRANSPORT EMISSIONS. RAIL IS WELL PLACED TO
HELP IMPLEMENT THE EUROPEAN GREEN DEAL

Transport emissions account for one quarter of the EU’s greenhouse gas emissions, and
their levels are still rising. 2019 saw increasing societal pressure on politics and transport
businesses to combat climate change and act ambitiously to reduce emissions.



The Community of European Railway and Infrastructure Companies (CER) and its members are
committed to helping address the challenges that mobility is facing. Using the technology they
operate every day, railways are ready to respond to the climate emergency.

High-speed rail, in particular, plays a crucial role in the transition towards sustainable
transport by offering a viable replacement for short-haul flights and long car journeys on a wide
number of origin-destination pairs. According to a recent European Commission (EC) study,
high-speed rail even ‘over-pays’ to society for its average variable external and infrastructure
costs. Therefore, it is a very efficient investment to significantly reduce the negative impacts of
transportation on society.

The European Green Deal is an initiative of unprecedented ambition than that on any
other continent of the globe: with it, the Ursula von der Leyen Commission proves its firmest
commitment to change pace on the path towards full decarbonisation. The CER has welcomed
the Green Deal, which explicitly recognises the role of rail in delivering the target of reducing
transport greenhouse gas emissions by 90 per cent by 2050.

Rail is the greenest and safest mode of motorised transport and already contributes to
achieving the EU’s environmental goals.

High-capacity high-speed rail not only delivers very efficient land use (compared to road,
high-speed lines use, on average, three times less land than motorways), it also provides an
environmentally friendly option to meet the constantly increasing demand for long-distance
travel.

Recent examples, such as the Berlin—Munich connection inaugurated in 2017, show that
high-speed rail is successfully competing with air transportation on such journeys. One year after
its opening, 46 per cent of all travellers preferred this rail connection over other means of travel
between the cities, beating air travel (30 per cent), as well as road transport (24 per cent).

High-speed rail is also helping to alleviate capacity issues at Europe’s airports caused by
the continued growth of long-haul flights. Replacing intra-EU short-haul flights with high-speed
rail connections between European cities relieves the pressure on big airports, with mutual
benefits for both the air and rail sector. Additionally, a range of air-rail products are already
available, where railway undertakings and airlines cooperate to bring their customers home from
long-haul flights or to their next overseas adventure in a smooth and safe way.

R. V. Kostyrko
Language supervisor: 1.V. Spak
Dnipro National University of Railway Transport named after Academician V. Lazarian

DEVELOPMENT OF LOGISTICS IN A PANDEMIC

The situation in the transport sector during the pandemic was paradoxical: on the one
hand, the downturn in business activity led to a decrease in cargo transportation, on the other, a
surge in demand for goods in online stores caused a boom in the delivery market.

The spread of the coronavirus has dealt a severe blow to global logistics and the security
of supply chains for raw materials and finished products. So, on April 7, major international
organizations: the International Road Transport Union (IRU) and the International Federation of
Transport Workers — published an open letter to the governments of all countries requesting
support for the transport industry in the context of the spread of COVID-19. The crisis caused an
imbalance in cargo transportation associated with changes in demand, production interruptions
and imposed restrictions. Because of this factor, national governments and international
organizations must prioritize maintaining the continuity and strength of supply chains. Major
global logistics trends:



1. Decrease in freight traffic on a global and local scale. The reasons are obvious: the
closure of country borders, the massive closure of retail outlets, the rise in the dollar, isolation of
the population, a decrease in demand and purchasing power, as well as a state of fear and
uncertainty among consumers. Many factories and plants around the world are closed for
quarantine — there is nothing and no one to transport.

2. Lack of simple, clear rules of the game in quarantine conditions for representatives of
the logistics market.

The state of the logistics industry in Ukraine. The Ukrainian logistics sector is calculating
losses. Problems are felt with the transportation of food and agricultural goods. Particularly high
risks are associated with a possible tightening of phytosanitary control of export products in
importing countries. Sea, road and air transportations are seriously paralyzed. In any changing
environment, there are winners and losers. In the current situation, those who supply basic
necessities have won, and those who offer luxury goods have lost. The isolation forced people to
turn their attention back to the main stages of Maslow's hierarchy of needs: food, shelter,
medicine. In our 21st century, the need for Wi-Fi and digital connectivity has been added to this
list. It is obvious that the coronavirus pandemic has made large-scale changes in the global
economy in general and in the field of international logistics in particular — its consequences are
forcing companies to adapt to realities and look for other ways of development.

In the future, the market will come out of the crisis — not only will it recover, but will also
show growth. During the pandemic, many companies were forced to leave their own warehouses
and now decide not to return to them (due to savings or because of the popular idea of lean
manufacturing) — this is a good start for the development of integrated services for logistics
companies. ... Thus, it can be said that the pandemic has accelerated the development of the
logistics industry. Digital services will continue to improve — this is just an urgent need.
Including big data and artificial intelligence. Plus, with the right product and strategy in place,
innovative logistics tech startups can also take their place in the sun.
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PROSPECT FOR THE DEVELOPMENT OF ELECTRIC VEHICLES

Cars are one of the most popular and comfortable transportation options today. However,
despite the huge number of advantages, they also have disadvantages. One of the biggest
drawbacks is that vehicles cause great damage to the environment. Therefore, people began to
think about creating a more environmentally friendly transport — electric vehicles, the main
interest in which arose only in the 60s of the twentieth century.

But still, what are electric vehicles and their hybrids, a bright future or a latent threat?
According to forecasts of well-known companies, by 2040 the share of electric cars from the
number of cars sold will be 58%. At the same time, electric cars will account for only one third
of the total number of cars on the world's roads. Several factors affect the process at once:

Infrastructure. Not all countries will have time to prepare it. For example, in the USA,
this is easier to do, since car owners usually live in private homes and can charge the car
overnight. Even the first serial models of electric cars, released in the 1990s, could be connected
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to a regular American household outlet. Today, there are even more opportunities, and large
players, for example, Tesla, are interested in creating a city network of charging stations. In
Ukraine, as in many other countries, conditions will have to be created from scratch.

Politics. Already 13 countries have announced that they will ban the sale of new cars
with internal combustion engines by 2040. The rest of the states are not yet ready for such
radical measures.

Ecology. The problem with electric cars also lies in the lack of research: it is not yet
possible to accurately assess how the massive transition to electric cars will affect the
environment. An electric car produces fewer emissions than a car with an internal combustion
engine, but consumes electricity and still uses hydrocarbons to generate it. In countries with a
larger share of renewable energy sources, the result will be better, but not significantly.

But despite the constant development that is being carried out in this area, it is still too
early to say that soon all cars will be replaced by electric vehicles. All this is due to the
reluctance of most car owners to replace their regular car with an electric car. Data for the first
quarter of 2020 show that gasoline and diesel vehicles are still dominant in most European
countries. Alternative fuels are still rare in the EU - they occupy only 1.9% of the market.

But soon everything may change. Even now, you can find electric cars on the roads of
Ukraine. Electric transport comes into our lives, whether we like it or not. In the not too distant
future, gas stations may disappear from our cities. The air will become cleaner and the city
quieter. Once again leaving the house, we will find ourselves in a completely different world.
This will be the world of electric transport. The beginning of a new era of industry and
mechanical engineering.

0.G. Kowalenko

Sprachleiterin — M. L. Smyrnowa

Nationale Universitat flr Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

BIOKRAFTSTOFFE IN DER UKRAINE

Biokraftstoffe oder Biokraftstoffe sind organische Materialien wie Holz, Abfall und
Alkohole, die zur Energieerzeugung verwendet werden. Im Gegensatz zu anderen natirlichen
Ressourcen wie Ol, Kohle und Kernbrennstoffen ist es eine erneuerbare Energiequelle. Die
offizielle Definition von Biokraftstoff ist jeder Kraftstoff mit einem Mindestgehalt von 80
Vol.-% an Materialien, die von lebenden Organismen stammen und innerhalb von zehn Jahren
vor der Herstellung gesammelt wurden.

Biomasse ist wie Kohle und Ol eine Form gespeicherter Sonnenenergie. Die
Sonnenenergie wird durch den Prozess der Photosynthese wahrend des Pflanzenwachstums
"eingefangen”. Ein Vorteil von Biokraftstoffen gegeniiber anderen Kraftstoffen besteht darin,
dass sie durch Mikroorganismen vollstdndig abgebaut werden und daher relativ
umweltschadlich sind.

Landwirtschaftliche Produkte, die zur Verwendung als Biokraftstoffe angebaut werden,
umfassen Mais und Sojabohnen (hauptsachlich in den USA), Flachs und Raps (hauptsachlich
in Europa), Zuckerrohr in Brasilien und Palmdl in Siidostasien. Durch Mikroorganismen
zersetzte Produkte aus Industrie, Land- und Forstwirtschaft sowie Hausmull kénnen auch zur
Erzeugung von Bioenergie wie Stroh, Holz, Diinger, Reisschale, Abwasser und Speiseresten
verwendet werden. Diese Produkte werden durch anaerobe Vergarung in Biogas
umgewandelt. Als Brennstoff verwendete Biomasse besteht haufig auch aus nicht ausreichend
genutzten Produkten wie Stroh und Viehabféllen.
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Technologie  der  Herstellung  verschiedener  Arten  von  Biokraftstoffen:
Brennstoffpellets, Brennstoffbriketts, Holzkohle, Brennholz, Biogas, Bioethanol, Biodiesel.

Biokraftstoffproduktion in der Ukraine.

In der Ukraine ist das Problem der Verbesserung der Energieeffizienz und der
Entwicklung erneuerbarer Energien jetzt akut. Die Hauptaufgabe besteht darin, die
Abhangigkeit nicht nur von Gas, sondern auch von Olprodukten zu verringern. Angesichts des
erheblichen Potenzials der Ukraine im Agrarsektor hat die Biokraftstoffproduktion im Land
gute Aussichten. ,,Slovo i Dilo“ hat verstanden, woraus Biokraftstoffe hergestellt werden
kénnen und welche Ressourcen die Ukraine dafir hat.

Biokraftstoffe konnen aus Olsaaten (Biodiesel) gewonnen werden. Es kann als
Ergénzung zu herkémmlichem Dieselkraftstoff und als reiner Biokraftstoff verwendet werden.
Biokraftstoffe, die aus zuckerhaltigen, starkehaltigen und Getreidekulturen gewonnen werden,
werden als Gemisch mit gewdhnlichem Benzin verwendet.

Es wird angenommen, dass Biokraftstoffe die Zukunft sind. Erstens ist es im Gegensatz
zu Benzin ein sauberer Kraftstoff und erzeugt weniger Emissionen aus der Verbrennung, was
bedeutet, dass es die Atmosphare weniger verschmutzt. Zweitens werden Biokraftstoffe aus
nachwachsenden Rohstoffen hergestellt, wahrend Benzin aus Rohél hergestellt wird, das nicht
endlos ist. Dartiber hinaus ist die Verwendung von Biokraftstoffen fiir Lander, die gezwungen
sind, Ol zu importieren, sehr vorteilhaft.

Biokraftstoffe haben jedoch einen schwerwiegenden Nachteil: Die meisten Pflanzen,
aus denen sie gewonnen werden kénnen, erschopfen den Boden stark, und einige (Jatropha)
sind sogar fur Mensch und Tier giftig.

Brennstoffbriketts werden als feste Brennstoffe fir Kamine und Ofen aller Art
verwendet, einschliellich Festbrennstoffkessel von Heizsystemen.

D. D. Lukinskyi
Language supervisor: L. I. Popova, Senior Lecturer
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

ABANDONING ICE - IS THE WORLD READY?

Global problems of energy saving, environmental safety issues, as well as new trends in
the automotive industry, have prompted many highly developed countries to start developing a
strategy for abandoning the use of internal combustion engines in cars. General Motors will
finish sales of ICE passenger cars by 2035, Volvo will switch to electric vehicles by 2030, Ford
will switch to electric traction in Europe by 2030. These plans are certainly ambitious, however
we must approach to such global decisions with caution, taking into consideration all pros and
cons.

Environmental friendliness is the main advantage of electric cars. No doubt, electric cars
have zero tailpipe emissions, however there are upstream emissions from manufacturing the
battery. Like many other batteries, the lithium-ion cells for power electric cars use cobalt lithium
and others. Mining of cobalt is a great problem, because tailings and slags are formed — they can
penetrate into the environment. In addition, the problem of electricity generation remains
unsolved. The world still relies on coal as the main energy source. At present it is precisely that
many researches are being conducted in the field of energy generation. We must take into
account the probability of various technogenic and ecological factors. They can lead to inability
to charge the car. For example, such factor took place in USA: a cold blast froze natural gas
pipelines, caused electro lines malfunction, and led to power outages at 5 million American
homes.
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In conclusion, we can assume that there is no need in rushing the global transition to
electric cars. However, implementation of hybrid vehicles is a good compromise. A hybrid
vehicle is one that uses two or more distinct types of power. The basic principle of hybrid
vehicles is that the different motors work better at different speeds. The electric motor is more
efficient at producing torque, or turning power. And the combustion engine is better for
maintaining high speed. Among the main advantages we can mention eco-friendliness, less
dependence on fossil fuels, regenerative braking system.

M. V. Ocheretniuk

Research supervisor: O. B. Ochkasov, Candidate of Technical Sciences, Associate Professor
Language supervisor: T. A. Kuptsova

Dnipro National University of Railway Transport named after Academician V. Lazarian

DEVELOPMENT OF AUTOMATED TRAIN DRIVING TECHNOLOGIES

The development of unmanned technologies on the railroad began a long time ago, in
1957, when the first experimental complex of automatic driving for commuter trains was
designed. To understand the difference between the levels of automation for railway transport, a
gradation, defined in the Functional safety of electrical, electronic, programmable electronic
safety-related systems standard, has been introduced. There are four levels of automation of
railway transport:

— level 1, train control is fully carried out by a driver;

— level 2, train is controlled by a driver by means of an automatic driving function;

— level 3, the train is automatically driven (without a driver), but there must be a
conductor on a board to control it in case of emergency situations;

— level 4, a completely unmanned train control.

In Ukraine, all trains operating on the railway network are equipped with a safety device
corresponding to the 1stlevel of automation. Trains with the second level of automation have
been successfully operated on the railways of the European and former CIS countries for more
than 30 years, several thousands of locomotives are equipped with them. This level is realized
through the algorithms of traction control and braking of the energy-optimal running of the train
along a given route, taking into account the schedule and indications of the automatic locomotive
signaling systems received via the inductive channel from the track circuits. Utilization of the
second level reduces the driver's fatigue and energy consumption, furthermore provides the
scheduling accuracy. The 3d level assumes the possible absence of a driver in a cab, therefore
requires the introduction of a computer vision system.

Level 4 assumes the complete absence of a driver on a board, which requires a significant
change in the design of a locomotive (train). For example, there are circuit breakers on a board
which cannot be reset without a human involvement.

Siemens presented its unmanned tram project in September 2018 at the Innotrans
exhibition in Berlin. This tram has been operating in Potsdam with the GoA3 automation level
since 2018. Now on JSC Russian Railways (the Luzhskaya station) 3 shunting locomotives
TEM-7A operate in a fully automatic mode (95% of the operation time), performing the
following operations: automatic movement along a given route, automatic approach to the cars,
automatic coupling of cars, movement of cars to the hump yard.

Also in 2019, it conducted a test trip of the first unmanned train "Lastochka™ in Moscow.
To move in automatic mode, Lastochka is equipped with the devices which provide the
opportunity for the train and infrastructure to interact, to communicate with the dispatching
center and detect obstacles on its way. The train is able to follow the schedule, and in case there
is a potential obstacle to detect it and break. The train can be controlled by a driver from the cab
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or by an operator from the transportation control center.

French rolling stock manufacturer Alstom delivered the first four Metropolis cars with 4
levels of automation in 2020, the trains for the REM light rail system in Montreal, Canada.
Currently projects of the levels 3 and 4 are being implemented by such world leading transport
companies as Siemens, Alstom, Thales, Skoda Transportation. SNCF, SBB and others.

P. Paschkin

Sprachleiterin — M.L. Smyrnowa
Nationale Universitéat flr Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

ATTRAKTIVITAT IM SCHIENENGUTERVERKEHR

Attraktivitat und Wachstum im Schienenguterverkehr gehoren zusammen. Der
Eisenbahngiterwagen der Zukunft wird sich dank der Integration vorhandener und neuer
Technologien im Jahr 2030 leise auf den Schienen bewegen, eine hohe Zuladung bieten, mit
seiner Umgebung die erforderlichen Daten austauschen, sich perfekt in die Logistik integrieren
sowie kosten- und energieeffizienter transportieren. Wesentliche Ideen und Konzepte dafir sind
vorhanden oder befinden sich bereits in einem fortgeschrittenen Erprobungsstadium. Notwendig
ist eine zielorientierte und breite Einflhrung. Nur eine partielle Weiterentwicklung der bisher
eingesetzten Eisenbahnglterwagen last keine entscheidenden Wachstumsbeitrage erwarten. Im
Technischen  Innovationskreis ~ Schienenguterverkehr ~ (TIS) aus  Vertretern  der
Waggonbauindustrie,  Zulieferindustrie, Kunden und Verladern, Wagenhaltern und
Wagenvermietern, Eisenbahnverkehrsunternehmen und der Wissenschaft wurden deshalb
tragfahige Vorschlage erarbeitet, wie Eisenbahnglterwagen durch modern Technologien
stufenweise, aber konsequent nach einem klaren Fahrplan auf den Stand des 21. Jahrhunderts
gehoben werden kdénnen.

Die ,,5 L"-Initiative bildet den Rahmen fur finf Wachstumsfaktoren und die zugehdérigen
Technologiefelder, die fir den erfolgreichen Einsatz des Eisenbahnglterwagens identifiziert
worden sind:

— leise: signifikante Senkung der Larmemissionen;

— leicht: héhere Zuladung, weniger Eigenmasse;

— laufstark: Erhéhung der durchschnittlichen jahrlichen Laufleistungen, sehr hohe/héhere
Zuverlassigkeit;

— logistikfahig: Mdglichkeiten fur eine Integration in die Logistikketten sowie;

— LCC-orientiert: Einbau von Life-Cycle-Cost-orientierten Komponenten.

Die ,,5 L"-Initiative schlagt damit Gbergreifend den Bogen zwischen einer sprunghaften
Erhohung von Effizienz und Effektivitdt im Einsatz des Eisenbahngiterwagens sowie der
schnellen und deutlichen Verringerung unerwinschter Verkehrsfolgen.

Beim Wachstumsfaktor und Technologiefeld ,,leise" sind vor allem Radsatz, Bremse und
Laufwerk betroffen. Eingebettet werden darin die Erhéhung der Schallddmpfung im Fahrwerk,
Schwingungsmodenoptimierung, Verringerung des Abstrahlgrades und Flachstellenvermeidung.

Durch den Wachstumsfaktor ,,leicht” leistet der innovative Eisenbahngiiterwagen einen
wachsenden Beitrag zur Erfiillung der umweltpolitischen Zielvorgaben in Bezug auf
Ressourcenschonung und Reduktion der CO2-Emission. Im Kontext der Malinahmen fiur den
Wachstumsfaktor ,,leicht" muss zudem der Betrachtungshorizont iiber die Zuladung hinaus
zwingend auf das fur Volumentransporte wichtige Lademald ausgedehnt werden. Der Grund
dafur liegt insbesondere in der tendenziellen Abnahme der Dichte der in Zukunft beforderten
Guter. Damit kommt den Abmessungen des Eisenbahngiterwagens und seiner duferen
Formgebung eine wettbewerbsentscheidende Bedeutung zu.
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Die MalRnahmen zur Realisierung des Wachstumsfaktors ,,laufstark” sind insbesondere
auf die Steigerung ihrer Laufleistungen und ihrer Produktivitdt im Einsatz ausgerichtet. Eine
abgestimmte Datenverfligbarkeit liefert den Schlissel zu einer Modernisierung des
Diagnosesystems und einer Reduzierung des Schadstandes an Eisenbahnguterwagen. Der
Ubergang zu einer automatischen Kupplung ist vor allem im Kontext mit deutlichen
Vereinfachungen bei der Behandlung in Rangierbahnhéfen und an Ladestellen zu beantworten.
Fiir die Zukunft des Schienengiiterverkehrs wird der Faktor ,,logistikfahig" immer wichtiger.

D.O. Petrasch

Sprachleiterin — M.L. Smyrnowa

Nationale Universitat flr Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

HOCHSTLEISTUNG IM SPANNUNGSFELD HEUTIGER ANFORDERUNGEN

Die B 66 UC zeichnet sich nicht nur durch hohe Leistung und Stopfqualitat, sondern
auch durch ihre kompakte Bauweise, einfache Bedienung und geringen Unterhaltskosten aus.
itdt erwartet wird. Flr den Unternehmer ist eine hohe Verflgbarkeit wichtig sowie, dass die
Maschine sehr effizient und vielseitig eingesetzt werden kann. Die immer kurzfristigere
Planung seitens der Netzbetreiber fordert eine hohe Flexibilitat in der Disposition von
Mannschaft und Maschine. Das bedeutet, dass die Stopfmaschine eine hohe Streckenleistung
bringen muss und gleichzeitig jede mogliche Weiche bearbeitet werden kannegal ob es sich
nun um eine groflRe, schwere Betonweiche im Hochgeschwindigkeitsnetz oder eine kompakte
Doppelkreuzungsweiche in einem Nebenbahnhof handelt. Dass dabei mdglichst keine Kosten
anfallen durfen gehdrt ebenso dazu, wie die immer auf-wéndigeren Zulassungsanforderungen
im vereinten Europa.

Die kontinuierlich arbeitende Hochleis-tungs-Universal-Stopfmaschine B 66 UC (Richt-
, Nivellier- und Stopfmaschine, um genau zu sein) besticht durch ihre kompakte Bauweise.
Das Drehgestell unter dem Satelliten flir den kontinuierlichen Arbeitsbetrieb tragt gleichzeitig
den hinteren Teil des Maschinenrahmens. Und dennoch bleibt diese Maschine in
Streckenklasse C2. Dadurch kann sie auch auf Nebenstrecken und Bauwerken mit
beschrénkter Traglast eingesetzt werden. Umgekehrt verfugt sie (ber eine integrierte,
synchrone Drittstranghebung, mit welcher auch schwerste Betonweichen durchgearbeitet
werden konnen. Die Reichweite dieser Drittstranghebung betragt 3320 mm ab Gleisachse.
Und die hoch angehangten &uBeren Stopfaggregate kdénnen bis zu 2800 mm ab Gleisachse
ausgeschwenkt werden und so alle Langschwellen heften.

Dank dem Satelliten erreicht die B 66 UC auch auf der Strecke eine hohe Leistung,
wobei der Bediener wahlweise von einem halbautomatischen oder automatischen Zyklus der
Maschinensteuerung (SPS) unterstutzt wird. Die halbautomatische Zyklussteuerung ist dabei
vor allem bei unregelméRiger Schwellenteilung von groRem Nutzen. Jedes Stopfaggregat lasst
sich in axialer Richtung um 560 mm verschieben. Damit kann die Lage der Stopfag-gregate
den schréggestellten Langschwellen am Ende einer Weiche angepasst werden. Diese
Flexibilitdt und Rickhalteplatten an den Stopfaggregaten erlauben es, die Maschine ohne
aufwéndige Rustarbeiten innerhalb kirzester Zeit (< 30 Minuten) auf Gleisen mit Y-
Schwellen einzusetzen.

Ein erfahrener Gleisbauer meinte einmal: «Friiher konnten Stopfmaschinen Gleise
stopfen und noch ein bisschen fahren. Heute werden sie mehr und mehr zu Lokomotiven, die
auch noch ein bisschen stopfenx». Es ist tatséchlich so, dass eine moderne Stopfmaschine mehr
und mehr Anforderungen erflllen muss, die nichts mit der Arbeitsqualitat und -leistung zu tun
haben. Systeme wie Indusi, SiFa, Zugfunk, usw. reiben die Anschaffungskosten in die Hohe
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und bendtigen beinahe mehr Platz als die eigene Bordelektronik. Auch die immer komp-
lizierteren und anspruchsvolleren Zulassungsverfahren, die fur Gleisbaumaschinen auf tik-
Hochfrequenz-Stopfverfahren Vorteile: Durch die vertikale Bewegungskomponente der
Vibration der Pickelschaufel werden einerseits groRe Locher in der Bettung vermieden und
andererseits der Verschleil? der Stopfpickel reduziert. Die Verfugbarkeit der Stopfmaschine
wird neben der hohen Zuverl&ssigkeit und langen Lebensdauer der einzelnen Komponenten
vor allem dadurch bestimmt, wie schnell eine  Stérung behoben werden kann. Die B 66 UC
besticht durch ihren absehbare Zeit weiterhin nur nationale Geltung haben werden, fuhren zu
zusétzlichen Kosten ohne die Produktivitat der Maschine zu erhéhen. Dasselbe gilt fur die
Unterhaltsvorschriften, die Betreiber von Gleisbaumaschinen einhalten miissen.

Um sicherzustellen, dass bei den steigenden (Sicherheits-)VVorschriften die
Arbeitsqualitdt und damit die Gleislagestabilitat, welche wiederum die Sicherheit des
Bahnbetriebs garantiert, auch weiterhin die notwendige Beachtung findet, braucht es eine
bessere Verzahnung der verschiedenen Leistungserbringer (Behdrde, Netzbetreiber,
Bauunternehmer, Hersteller von Oberbaumaterial und Maschinen). Es braucht die
Gesichtspunkte aller Beteiligten, um die Sicherheit des Gesamtsystems Bahn unter Wahrung
wirtschaftlicher Aspekte weiter zu optimieren. Mit der B 66 UC ist es gelungen, im
Spannungsfeld heutiger Anforderungen unter Berlcksichtigung der zuvor genannten Aspekte
Hochstleistung und Sicherheit zusammenzufihren.

N. O. Rondow

Sprachleiterin — M.L. Smyrnowa
Nationale Universitat flr Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

ERMITTLUNG DER SCHIENENRAUHEITEN AUF DEM SCHWEIZER BAHNNETZ

Im entsprechenden  Geschwindigkeitsbereich  Rollgerdusche  Uberwiegen im
Eisenbahnldarm. Grinde dafir Vibrationsanregung ist die Rauheit der Laufflachen von Rad
und Schiene. Das Rollgerdausch wird unter Beriicksichtigung des Geschwindigkeitsbereichs im
Eisenbahngerdusch gepruft. Rollgerdusche werden von der Schiene, dem Rad und den
Schwellen abgegeben. Autor Modernisierung und Modernisierung Bremssysteme von
Fahrzeugen und damit verbunden, vermeiden hohe Radunebenheiten kénnen Teil der Ursache
sein kampfen.

Zur Bewertung der MalRnahmen sind genaue Prognosewerkzeuge erforderlich.

EMPA, TU Berlin und PROSE haben im Auftrag des Bundesamtes fiir Umwelt ein neues
Tool zur Berechnung des Schienenldarms entwickelt son RAIL Entwickelt auf Basis groRer
Messungen und theoretischer Prinzipien. Dies umfasst Fahrzeugemissionen aus der aktuellen
Flotte sowie akustisch sequentielle Unterstutzung.

Mit dem Einfluss moderner MalRinahmen zur Larmreduzierung wurde untersucht. Die
Methode der indirekten Messung. Bisher wurde keine typische Rauheit im Streckennetz
Uberpruft, es wurden jedoch nur sehr wenige Proben an Gerduschmesspunkten geméal EN
15610 identifiziert. Bisher waren die verfolgten Streckenabschnitte relativ einfach und
prophylaktische CT-Scans. Im Rahmen des genannten Forschungsprojekts wurde beschlossen,
die Rauheit der Schienen auf den relevanten Streckenabschnitten in der Schweiz zu
bestimmen. Zu diesem Zweck wurde fur das Messfahrzeug eine indirekte Messmethode
verwendet und insgesamt 1.075 km Stral3e erfasst. Die indirekte Methode leitet die Messung
der Beschleunigung mit einem Schienen- oder Achslager ein. Anhand der direkt gemessenen
Rauheit kann festgestellt werden, dass die Schiene oder Platte eine entsprechend Rauheit
aufweist. Indirekte Streckenabschnitte konnen mit einer Geschwindigkeit von bis zu 80 km / h

16



gemessen werden. Somit wurden die Rauheitsspektren und Standardwerte auf den
Streckenabschnitten berechnet. Mit der indirekten Methode kdnnen relativ kleine Teile des
Netzwerks mit geringem Aufwand gemessen werden. Stellen Sie sicher, dass das Modell
maximale  Rauschunterdrickung und genaue Pegelvorhersagen erzeugen kann.
Messergebnisse. Generell kann das Schweizer Schienennetz entsprechend der Rauheit der
Schienen zertifiziert werden. Es gibt jedoch Unterschiede bei verschiedenen Arten von
Installationen hinsichtlich der Streuung und der dominanten Wellenldnge. Beziehungen zum
Verkehrsaufkommen und zur Modalverteilung, die bei den Messungen nicht im Voraus
bestéatigt werden.

Fazit. Die konstante Rauheit der Schienen kann auf ganzen Abschnitten des Netzwerks
genutzt werden wird mit relativ geringem Aufwand nach der Methode der indirekten Messung
bestimmt. Bisher gibt es kein stdndig vereinbartes Konzept fur die Instandhaltung von
Streckenabschnitten.

Daher besteht die Maoglichkeit einer weiteren Planung von
Eisenbahnwartungsaktivitaten.

Andererseits ermoglichen indirekte Rauheitsmessungen tatsachlich eine Optimierung

SchleifmalRnahmen, bei denen sie genau dort ausgefihrt werden, wo sie genau dort ausgefthrt
werden, wo sie am rentabelsten sind.

R. Y. Schewtschenko
Kyjiwer politechnische Hochschule benannt nach 1.Sikorski

VCO: DURCH AUTOMATISIERUNG NEHMEN AUTO-UND LRW-VERKEHR
STARK ZU

Die Hoffnungen, dass es durch automatisierte Fahrzeuge automatisch weniger Staus gibt,
werden sich durch die Zunahme des Verkehrs nicht erfiillen, stellt der VCO fest. Der VCO hat
internationale Studien und Simulationen zu den Folgen des automatisierten Fahrens analysiert.
Das Ergebnis: Ohne entsprechende Rahmenbedingungen wird es infolge der Automatisierung
deutlich mehr Autoverkehr und auch mehr Lkw-Verkehr geben. Die gute Nachricht:
Unerwinschte Wirkungen und negative Seiteneffekte durch automatisiertes Fahren koénnen
durch politische MalRnahmen vermieden werden. Richtig eingesetzt kann die Automatisierung
der Pkw-Flotte positive Effekte wie weniger Bedarf an Parkplatzen und hohere
Verkehrssicherheit bringen, betont der VCO.

,Wer hofft, autonome Fahrzeuge wirden aufgrund ihrer hoheren Effizienz automatisch
die schlechte Klimabilanz des Verkehrs verbessern und die Stauprobleme l6sen, wird ein bdses
Erwachen erleben. Ohne Rahmenbedingungen bringt die Automatisierung mehr Auto- und Lkw-
Verkehr, steigende CO2-Emissionen und auch mehr Staus®, fasst VCO-Experte Markus
Gansterer eine aktuelle VCO-Analyse zusammen. Der VCO hat die Ergebnisse internationaler
Studien Uber Simulationen mit automatisierten Fahrzeugen analysiert.

So kommt eine im Auftrag des britischen Verkehrsministeriums durchgefiihrte Studie
zum Ergebnis, dass von einer Zunahme des Verkehrs auszugehen ist. Vor allem solange
automatisierte und nicht-automatisierte Fahrzeuge auf den StraBen gemeinsam unterwegs sind,
werden die Staus zunehmen.

Fir Lissabon wurden die Auswirkungen eines grofirdumigen Umstiegs auf gemeinsam
genutzte, selbstfahrende Pkw untersucht. Dabei war ein Konzept Carsharing (Passagiere werden
nacheinander transportiert), das andere Konzept Ridesharing (auch die Fahrten werden geteilt).
Bei beiden Konzepten nehmen die mit Autos gefahrenen Kilometer zu. Bei Ridesharing und
gleichzeitig gutem Offentlichen Verkehrsangebot ist die Zunahme jedoch nur minimal.
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»Wenn Automatisierung mit Sharing einhergeht, dann nimmt die Effizienz des
Autoverkehrs stark zu. Bei beiden Modellen war das Ergebnis, dass die Verkehrsleistung mit 80
bis 90 Prozent weniger Fahrzeuge erbracht werden kann. Es braucht dann keine Parkplatze mehr
auf den StraBen, innerstidtische Flichen konnen anders genutzt werden®, weist VCO-Experte
Gansterer auf einen groRen Vorteil von automatisiertem Carsharing hin. Auch die Zahl der
Verkehrsunfalle nimmt durch selbstfahrende Fahrzeuge ab, weil Unfallursachen wie zu hohes
Tempo, Ablenkung oder Alkohol am Steuer wegfallen.

Der VCO fordert frilhzeitig die Umsetzung von MaRnahmen, um unerwiinschte
Wirkungen und Nachteile der Automatisierung im Kfz-Verkehr zu vermeiden. So sollen
automatisierte Fahrzeuge emissionsfrei, Teil eines Sharingsystems und multimodal vernetzt sein.
Wichtig ist auch eine stark verbesserte

Raumordnung. Da die Zeit in selbstfahrenden Autos besser nutzbar ist, wird die
Bereitschaft langere Distanzen zu fahren zunehmen, was unter heutigen Rahmenbedingungen
noch mehr Zersiedelung bedeuten wirde.

GroRes Potenzial haben selbstfahrende Autos als Zubringer zum Offentlichen Verkehr.
,Gerade in den Regionen fehlt es derzeit oft an guten Angeboten, um vom Bahnhof ans Ziel zu
kommen. Selbstfahrende Autos sind dafiir optimal®, betont VCO-Experte Gansterer. In der
Salzburger Gemeinde Koppl wird derzeit bereits ein selbstfahrender Kleinbus getestet. Dieser
verbindet den Ort mit der eineinhalb Kilometer entfernten Haltestelle des Bus-Linienverkehrs.

D. 0. Skubtschenko

Sprachleiterin — M. L. Smyrnowa

Nationale Universitat fir Eisenbahn- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

DIE DIGITALE TRANSFORMATION DES EISENBAHNPERSONENVERKEHRS ALS
BESTANDTEIL FUR SEINE EFFIZIENTE INNOVATIONSENTWICKLUNG

In unserer Zeit sind Digitalisierung, Automatisierung und kinstliche Intelligenz die
Schliussel fir eine hohere Kapazitdt und eine optimale Auslastung des Schienennetzes. Die
digitalen Technologien in der Eisenbahn bringen dazu, eine Hochtechnologiebranche mit
attraktiven Arbeitsplatzen und Innovationskraft im Land zu entwickeln.

AuBerdem, muss man darauf hinweisen, dass die digitale Marketing-Aktivitaten
heutzutage als Bestandteile der Digitalisierung in der Sphare des Eisenbahnpersonenverkehrs auf
dem Vormarsch sind. Das Digital-Marketing bewegt zu der erfolgreichen Positionierung des
Eisenbahnpersonenverkehrs, der Steigerung des Traffics und der Lead-Generierung. Es sei
bemerken, dass die ukrainische Eisenbahngesellschaft «Ukrsalisnyzja» (UZ) digitale Marketing-
Aktivitaten in der Verkehrsbranche deutlich vorantreibt z.B.:

1. Die mobile Version der Webseite «booking.uz.gov.ua.» fiir den Einkauf der
Handytickets und die Suche der Fahrkarten mit dem Umsteigen.

2. Die App fir den Einkauf der Fahrkarten. Diese App gewaéhrleistet einen operativen
Einkauf der Handy-Tickets. Ab dem Jahr 2020 wurden 64% Handy-Tickets durch Online-
Service verkauft und es betrdgt ungeféhr 8,5 Mio. von den Fahrkarten.

3. Die Zahlungsterminals fir die Selbstbedienung und den Einkauf der Tickets auf den
Bahnstationen. 2018 wurden 143 Zahlungsterminals durch UZ auf den Bahnstationen fiir die
Bezahlung der Fahrausweise mit der Kreditkarte installiert.

In EU ist die Verwendung des Online-Marketings beochtbar zugenommen. Was z.B. die
Bundesrepublik Deutschland angeht, so nimmt das Tempo der Digitalisierung im deutschen
Eisenbahnnetz weiter auf. Die «Deutsche Bahn» AG (DB) mit der Bahnindustrie und Eisenbahn-
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Bundesamt griindet Gesellschaft zur Digitalisierung des Schienennetzes. Derzeit verwendet DB
solche digitale Marketing-Technologien im Bereich der Passagierenbeférderung:

1. «<DB Navigator» — personlicher Reisebegleiter fir die Bahnkunden im Nah- und
Fernverkehr. Er bietet solche Dienstleistungen und Service fir den Fahrer: die Zufriedenstellung
des Abrufes in Bezug auf die Echtzeitinformation, die aktuelle Wagenreihung eines Zuges, das
Herunterladen der «BahnCard» als Handy-Ticket usw. Bundesweit erfasst die App 5.700
Bahnhofe und 275.000 Haltestellen des Offentlichen Personen-Nahverkehrs in Europa.

2. «Der Komfort Check-in» — die App flr die eigenstdndige Ticketkontrolle von den
Fahrgasten. Dieses Service ermdglicht selbstandiges Einchecken, ohne den Zugbegleiter.

3. «Call a Bike» — umweltfreundliche Anschlussmobilitat an die Fahrt mit der Bahn, die
den schnellen Zugriff auf mehr als 16.000 Fahrrader bundesweit ermdglicht. So, nutzen rund
eine Million Kunden in 80 deutschen Stadten dieses moderne Fahrradverleihsystem.

4. «Flinkster» — Deutschlands flachengroBtes Carsharing-Netzwerk, das die bequeme
Fortsetzung der Bahnreise in Uber 400 Stadten gewahrleistet. Rund 4.500 Fahrzeuge sowie Pkw
mit Verbrennungsmotor, als auch an eigenen Stromtankstellen stehen mit zur Verfligung.

5. «Mobimeo» — digitaler Zugang zur taglichen Mobilitat, der sich an den entwickelten
Routensuche fir den Nutzern zeigt. Er basiert darauf, die relevantesten Verbindungen
vorzuschlagen, dhnliche Routenvorschlage zusammenzufassen und multimodale Alternativen
wie Bikesharing passend zu persénlichen Praferenzen und zur Situation anzubieten.

Also, bietet die Einflihrung der digitalen Marketing-Aktivitaten fur die Mobilitatsbranche
enorme Chancen hinsichtlich der Verbesserung der Bedienung der Kundschaft an. Die
Digitalisierung bezeichnet man als der groRte Hebel fir mehr Qualitdt und Kapazitat im
Bahnbetrieb, fiir mehr Service an der Kundenschnittstelle und fiir das Gesamtsystem Mobilitét.

R. S. Sukhoy
Moenuii koncynemanm: 1. B.IlInax
Jninpoecoxuii HayionanbHuti yHigepcumem 3ani3HUYHO20 mpancnopmy im. B. Jlazapana

TPAHCIIOPTHO-JOTICTUYHA IH®OPACTPYKTYPA YKPAIHU:
IMPOBJIEMHU TA IEPCIIEKTUBHU PO3BUTKY

Jlorictuka Typu3sMy — 1€ HOBITHIH HayKOBO-IIPAaKTUYHHUI HampsiM, SKUH JOCHIIKYE
JIOTICTUYHI OCOOJIMBOCTI TYPUCTHYHOI raiy3i, 30KpeMa 3aCTOCOBYE JIOTICTMYHI 3acagu Jo ii
reopoCTOPOBOI OpraHizallii Ta yIpaBIiHHS.

Jnsa  ycmimHOro  (QyHKLIOHYBaHHS  TYpPUCTHYHOI iHAyCTpii B  YKpaiHi  ciaix
BUKOPUCTOBYBaTH 3apyOLKHMI [JOCBLA, 30Kpema JIOTICTUYHI MIiAXOAWM JO YIpPAaBIIHHSA
iHpopMaLiHUMH NTOTOKaMH y 1ii cdepi ekoHoMikU. [ mobanizariss eKOHOMIKH Ta PO3IIUPEHHS
MacmTabiB TYpUCTHYHOI JISJIBHOCTI, TIOCHJIGHHS B3a€MO3B’SI3KIB MDK MareplaJbHUMH,
¢diHaHCOBUMM Ta iHPOPMALIHHUMH TOTOKAMH 3yMOBIIIO€ HEOOX1AHICTh MOIIYKIB HOBUX M1IXO/iB
JI0 YIIpaBJIIHHA UMHU TporiecamMu. Y il AisUTbHOCTI BXKIIMBE 3HAYCHHS BIiJIIrpac Taka HayKoBa
TUCHHIUTIHA, sK iH(pOpMaIifHa JOTICTHUKA. 3HAXOAWUTH BHPIIICHHS NPAKTHUYHUX 3aBJIaHb,
CBOEYACHO pearyBaTd Ha NPOOJEMHU TOCMOAAPCHKOI iSTBHOCTI, Tepen0adyuTH HACITIIKA
YIPaBJIIHCHKUX PillIeHb Ta ONTUMI3yBaTH Led Mpoliec MOKHA 32 JIOTIOMOTOI0 JIOTICTUKH.

[lepeBarn 3acTOoCcyBaHHS JIOTICTUYHUX MIAXOAIB JI0 YHPABIIHHA TYPUCTUYHHUMU
HiANPUEMCTBAMH UM TEPUTOPISIMUA HaWKpallle MposBISIOTHCA Mij yac (JOpMyBaHHS JIOTICTUYHUX
CTPYKTYp, HANpPUKIAJA, TYPUCTUYHUX 1HPOpMaIMiiHUX 1eHTpiB. [{luM mocsraeTbes onmTuMizalis
yIpaBJiHHS JIIOJCBKUMH, (iHAHCOBUMH Ta 1H(QOpPMAIIHHUMU TOTOKAaMH Yy TYPUCTHUYHIN
nisibHOCTI. Pe3ynpTaToM 3acTOCyBaHHS JIOTICTUYHOIO YIIPABIIHHS MOKE CTAaTH IMiJABHILEHHS
PiBHS KEpOBAHOCTI Ta MOOUIBHOCTI iH(OpPMAlIMHUX MOTOKIB TYpPUCTUYHMX IiJIIPUEMCTB UM
IHIIMX CTPYKTYp TYPUCTHUYHOI Traiy3i. 3acTOCYBaHHS MNPHUHLMIIB 1 METOJIB JIOTICTUYHOTO
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MiIX0My B TYPUCTHYHIN Taly3i CIPUSATHME ONTHMI3allii YNpaBIiHCHKUX PIllIeHb, MiHIMI3aIlii
BUTPAT Ta MOKPAIIEHHIO SIKOCTI MOCIIYT.

VYrpaBiaiHHA JIOTICTUYHOI CHCTEMOIO 3JIMCHIOIOTH 3a JOTIOMOIOr 1H(OpMAaIiitHOT
norictukn. B cyyacHMX yMoBax TOTainbHOI 1H(OpMaTH3alii EKOHOMIYHHUX MpPOIECiB
iH(popMalliliHa CKJIaJI0Ba MOXKE CIIYT'YBaTH Ba)XUIMBUM PE3€PBOM MOKPAIICHHS (YHKIIOHYBaHHS
yci€i CHUCTeMM YHpPaBIiHHA TYPUCTHYHUM MIiANPHEMCTBOM. YIPOBA/DKCHHSA 1H(OpMAIiHOT
JIOTICTHKH SIK MIACUCTEMH YIPaBIIHHS MiAMPUEMCTBO CHOPHUATHME ONTHUMI3ZaIli iHGOpMaIliiHuX
MOTOKiB, CTUMYJIFOBAaHHIO BUKOPUCTAHHS HOBITHIX 1H(QOpPMAaLIHHUX TEXHOJOTIH Y rocnogapchKii
JUSTTBHOCTI TYPUCTUYHHX MiAIPHEMCTB, JTOTIOMOXE YCyBaTH PO301KHOCTI MIXK OYIKYBaHHSIMH Ta
3alUTaMM TYPHUCTIB 1 HATAHUM CEPBICOM.

[ndopmaniitna joricTuka B Typu3Mi — II€ CHCTEMa YIPABIIHHSA TYPUCTHYHHUMH
iHpOopMaLIHUMHE TMOTOKAaMH, IIO CYHPOBOJDKYIOTh CTBOPEHHS TYPHUCTUYHOTO IPOIYKTY YH
HAJaHHS TYPUCTHUYHHUX IMOCIYT 3a JUIS MiJBUUICHHS TYPUCTUYHOI MPUBAOIMBOCTI TEPUTOPIi Ta
30UIBIIEHHS KUTBKOCTI TypHCTiB Ha Hi. OCHOBHe 3aBIHaHHA 1H(QOPMAIINHHOI JIOTICTHKH B
TYpH3Mi MOJIATAE B IOCTaBIll 1HPOpMAIIii 10 CHCTEMH YIIPaBIIiHHS I AMPUEMCTBOM 1 BiJl HEi.

Jlireparypa:

1. B.A. SHKOBEHKO «JIOTUCTUKA B TYPU3ME» [URL]
https://docplayer.ru/26945378-V-a-yankovenko-logistika-v-turizme.html

2. 0. B. Mysuuenko-Kosnosceka «IHOOPMAIIMHA JIOI'ICTUKA B TYPU3MI:
CYTHICTb [TOHATTA, META I 3ABJIAHH» [URL]
http://ena.lp.edu.ua:8080/xmlui/bitstream/handle/ntb/29397/038_247 252.pdf?sequence=1&isAl
lowed=y

A. M. Titova, V. V. Titov
Language supervisor: A. A. Muntian, Candidate of Philological Sciences, Associate Professor
Dnipro National University of Railway Transport named after Academician V. Lazarian

INNOVATIVE TECHNOLOGIES ON RAIL TRANSPORT:
RFID - TECHNOLOGY

Rail transport remains profitable for the transportation of various goods in different
conditions with regular transportation and low cost of transportation. Despite the growing
competition between modes of transport, rail transport remains in demand for passenger and
freight transport.

In railway transport, the current situation is such that the level of quality of services
provided is below the level demanded by the market.

Foreign experience in the use of RFID technology can and should be used to increase the
efficiency of operation and maintenance in modern economic conditions.

The task of the RFID system is to store information about the object with the possibility
of its easy reading, accuracy, reliability, speed of information processing.

The RFID system has a number of advantages over the barcode, namely security and
protection against counterfeiting, the amount of memory is much larger than that of the barcode,
object identification is possible even when moving rolling stock.

On rail transport, each freight car has its own inventory number, which carries certain
information about the car. Most often, this information about the car is read manually, but this
reading is not always convenient for humans. Sometimes the numbers are erased or faded, so
reading information is difficult. Reading at loading, unloading or reloading stations is especially
difficult, as productivity, speed of processing of the car decreases, and, consequently, one of
important indicators of transportation of freight - term of delivery of freight decreases.
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The RFID system will allow you to quickly access information about the cars, as well as
fully control the movement of the train all the way. The security system using RFID technology
allows you to monitor the condition and location of cars in difficult production and climatic
conditions and reduce the impact of the human factor, as well as to obtain reliable information in
real time. A label with recorded information on the technical and commercial characteristics of
the car, as well as on the cargo transported in this rolling stock will be attached to the rolling
stock.

RFID-readers, read all the information (inventory number of the car, information about
the cargo, shipper and consignee, etc.) from the labels, and on this basis, the processing of the
warehouse and operational traffic control. The RFID transponder records information about the
operations already performed and who performed these operations.

The use of RFID technology will reduce the time for the production of shunting work,
more rational use of shunting equipment, reduce train parking, eliminate the time spent by the
operator of the WTC, to verify the correctness of the formation of passenger trains of its
formation.

RFID is a technology that solves many problems of rail transport in various fields of
activity, providing a minimum amount of time to perform the transportation process. The
application of this technology in railway transport will simplify the technology of handling
freight and passenger trains, to constantly monitor the cars and containers throughout the railway
network, which will significantly increase customer service conditions.

This technology will improve the conditions for the issuance of luggage to the recipient,
as well as control the location of the required vehicle. The railway specializes well in customer
convenience, so we offer the use of a general-purpose application in which all information about
the cargo (estimated time of arrival, exact location, etc.) can be checked by the recipient and
sender using modern gadgets.

T. S. Velko
Language Supervisor — 1.V. Shpak
Dnipro National University of Railway Transport named after Academician V. Lazarian

7 GLOBAL FUTURE LOGISTICS TRENDS

We are in a highly transformative era and what in general is called the 4th Industrial
Revolution. Changes will take time, but they are going to occur at a more rapid pace than before.
This 7 global logistics trends we can expect in the next few years.

1. Environmental footprint and sustainable solutions will be top focus

The transportation industry is a big part of greenhouse gas contributions. The increasing
sustainability focus will drive development on contributing areas such as emerging technologies,
alternative fuels, alternative supply chains via increased 3D printing, and cradle-to-cradle
thinking in product development.

2. Automation, robotization, and Al has high impact on logistics

Everything that we can automate and digitalize will become automated and digitalized.
The intelligence aspect of machine learning is an important tool for the transport industry as it
heavily relies on predictability and efficient logistics flows. There is no doubt that the growth of
automation, robotization, and Al will have a dramatic influence on the transport industry and
change the very nature of freight forwarding.

3. Internet of things is a key enabler for improving logistics value chains

Internet of Things will become a crucial tool for freight forwarders to better control
logistics flows, discover possible issues at an early stage, and solve problems. It is a key enabler
for improving the entire logistics chains precision, predictability and transparency.
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4. Electro-mobility largely contributes to greener transports

Electro-mobility and finding innovative and eco-friendly energy sources is another strong
trend. The development of electric vehicles and powertrain systems will rapidly develop as we
are moving away from oil-driven fuel and towards battery-driven fuel.

5. Blockchain technology has the potential to revolutionize logistics

Blockchain technology where information is held on a blockchain and exists as a shared
digital database is the next big trend. The information is public, accessible to anyone online, and
easily verifiable. This new technology will revolutionise logistics with increased transparency for
freight forwarders, minimized information disruption between multiple actors, and eliminated
intermediaries resulting in simplified and highly reliable supply chains.

6. Urbanization and consumption will put strains on city logistics

We will see an increased focus on how to efficiently manage urban freight distribution,
congestion, and noise as well as environmental issues such as emissions and air pollution.

7. Cognitive skills, insight, and innovation become more important

With, automation, robotization, and Al on the move companies will need different
competence profiles compared to what they previously have been used to. This requires
employees with highly agile capabilities and who have a mindset of curiosity and constant
learning. This puts significant new demands on the type of leadership and maturity.To remain
relevant in an environment with much more enlightened customers, freight forwarding
companies will have to go beyond the, in this industry, traditionally relation-based sales to much
more insight and innovation-driven sales.

References:

1. https://blog.greencarrier.com/7-global-future-logistics-trends/
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ANALYSIS OF ELECTROMAGNETIC INTERFERENCE FROM ROLLING STOCK
WITH INDUCTION TRACTION MOTOR

The analysis of electromagnetic interference from new types of electric rolling stock with
an induction traction motor to determine statistical estimates of the distribution parameters of the
probability of interference appear in the frequency bands of track circuits signal currents is
carried out. As a result of the statistical data analysis on electromagnetic interference generated
in reverse traction current by an electric rolling stock with an induction motor, the probability
distribution law of the generated noise interference in this or that band of track circuits signal
currents is found out, as well as signal currents bands which are most prone to electromagnetic
influence are revealed.

The high-speed traffic implementation in Ukraine is closely linked to the introduction of
a rolling stock with an induction traction motor, the operation of which requires constant
monitoring of the electromagnetic compatibility with train control systems, and in particular with
the track circuits, which are the primary track sensors. Traffic safety in high-speed areas is
largely dependent on the functional safety of the track circuits.

The recorded facts of electromagnetic interference, generated by power converters of
electric rolling stock with induction traction motor into the bands of track circuits signal currents
confirms the need to develop methods and means for ensuring electromagnetic compatibility of
track circuits with new types of rolling stock. In developing and implementing technical
solutions to improve the functional safety of track circuits, the issue of identifying the problem
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railroad areas and the track circuits signal currents frequency ranges, where the failure rate is
greatest, is raised.

That is, one of the urgent problems is the study of the probability of dangerous levels and
duration electromagnetic disturbance from an electric rolling stock with an induction traction
motor in the band of a particular track circuits signal frequency. Thus, the purpose of the work is
to conduct an analysis of electromagnetic interference from new types of electric rolling stock
with an induction traction motor to determine statistical estimates of the distribution parameters
of the probability of interference appear in the frequency bands of track circuits signal currents.

The statistical material, needed for the study, of time dependencies and the harmonic
composition of the traction current was collected based on the measurements results of on an
electric rolling stock with an induction motor of three different manufacturers, which is currently
operated on the Ukrainian railways. The recordings have been made for the basic modes of
driving a locomotive: traction, running, braking, when driving on sections with alternating
current and direct current with different steepness of the track profile. During the measurements,
the obtained data were recorded using a mobile PC, ADC and contactless current sensor. Express
data analysis was performed directly during measurements. The analysis used the software
included in the ADC, as well as software developed in the National Instruments LabVIEW
package. In-depth analysis of the results was performed using MathWorks MATLAB. In
MATLAB environment the FFT algorithm is implemented and the most informative fragments
of recorded currents are analyzed. In addition to the FFT method, the obtained traction current
records were passed through digital bandwidth filters in the signaling frequency range of the
track circuits created in the Signal Processing Toolbox. The obtained filtered interference
currents directly enter the track circuits receiving devices through the track filters and are the
most dangerous for their operation.

As a result of the statistical data analysis on electromagnetic interference generated in
reverse traction current by an electric rolling stock with an induction motor, the probability
distribution law of the generated noise interference in this or that band of track circuits signal
currents is found out, as well as signal currents bands which are most prone to electromagnetic
influence are revealed.

Obtained statistics and of distribution parameters estimates can be used in the design,
equipment of sections and maintaining of of track circuits in order to ensure their
electromagnetic compatibility with an electric rolling stock with an induction motor, which is
especially relevant in sections with high-speed motion. The data obtained will also be useful in
the development of track circuits methods and means protecting from electromagnetic
interference by an induction traction motor or in the design of fundamentally new train control
systems based on automation elements that use the frequency bands with least probability
occurrence disturbances from electric rolling stock.
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CEKIIA 2
TH®OPMAIIMAHI TEXHOJIOI'T TA ABTOMATHU3AIIIS
INFORMATION TECHNOLOGIES AND AUTOMATION

B. O. Aoaxoscvka
Hayxosuii kepienux: A. O. Mynmsan, kano. ¢in. Hayk, doyenm
Jninpoecokuii HayionanbHull yHigepcumem 3ani3HU4YHO20 mpancnopmy im. B. Jlazapana

TH®OPMAIIIMHI TEXHOJIOT'TI B 3AJII3BHUYHUX IMEPEBE3EHHSX

OcHOoBHa MeTa aBTOMATH30BaHOI iH(OpPMaLIHHOI TEXHONIOrii — OTpPUMYyBAaTH 32
JIOTIOMOTOI0 TIEPEpOOKM TEPBUHHUX JaHWUX 1H(POpPMAIiF0 HOBOI SKOCTi, HAa OCHOBI SKOi
BUPOOJISIOTHCS ONTHUMAaJbHI yHpaBIiHCHKI pimeHHs. Lle mocsiraeThcs 3a paxyHOK iHTerparii
iHdopmartii, 3abe3nedeHHss i1 aKTyaJIbHOCTI 1 HECYINEPEYHOCTI, BUKOPHCTAHHS CyYaCHHX
TEXHIYHHUX 3ac00iB JUIs BIIPOBAKEHHS 1 (PyHKIIIOHYBaHHA SKICHO HOBHX (opM iH(opMariiiHOi
MIATPUMKH JiSUTBHOCTI anapaTy yIpaBliHHS.

®YHKLIOHAJIBHUI CKJIAJL ABTOMATU30BAHUX CHUCTEM VYIIPABJIIHHS
3AJIIBHUYHUM TPAHCIIOPTOM

Crpyxkrypa indopmaTuzanii 3aimi3HHYHOrO TpaHcmopty. llepmmii piBeHs (o 3abe3nedye)
BKJIIOYAE:

e iHdopmMmaliiiny cepeny;

e iH(DpacTpyKTypy Ui 11 MiATPUMKH.

Indopmarniiina cepena BimoOpakae craH 00'e€KTiB 1 mpoleciB ynpaBiiHHs. Lle cykymHicTh
0a3 TaHuX 1 3HaHB IS TOOYIOBYU MPUKIIATHUX 3/1a4.

[ndpacTpykTypa — 1€ TeleKOMyHIKaliifHO-O0UYMCIIOBabHA Mepexka, M0 3a0e3nedye
HiATOTOBKY, Nepeaady, 30epiranus, oOpoOKy i Bumady iHpopmarii BCiM KOPUCTyBadaM IO BCiX
aCTIeKTaX JisSUTbHOCTI 3aTI3HUYHOTO TPAHCIIOPTY.

Jlpyruil piBeHb — NpPU3HAYEHUH AN KOPUCTYBaya, MICTHTh MNPHUKIAIHI 3adayi, IO
OXOIUTIOIOTh BCl BUIM [JISUIBHOCTI 3aJII3HUYHOTO TpaHcnopTy. BiH ymMoBHO po3auienuil Ha 4
niApiBHSA (KOMIUIEKCH 1HGOpPMaLiHHUX TEXHOJIOT1H).

ApxiTekTypa iHpOpMALiiHOI CHCTEMH TaKOX € IBOPIBHEBOIO. i MPEICTaBMIAIOTh: 3 OJHOIO
00Ky — opraizaliiiHi cTpyKTypd [ OJOBHOrO OOYHMCIIOBAJIBHOIO IEHTpPa, iH(pOpMaLiiHO-
OOYMCIIIOBAJIBHUX LIEHTPIB JIOPIT, MIJPO3JALIIB JOPOKHBOTO PIBHSA 1 JIHIMHUX MIJIPUEMCTB
TPAHCIOPTY; 3 1HIIOIO — 3aC00y OOUMCIIIOBAIBHOI TEXHIKM, KOMYHIKAIlii 1 IPOrpaMHUX CUCTEM
00po0Oku 1H(popMallii, BJKUBaH1 y BKa3aHUX OpraHizaliiHUX CTPYKTypax.

OcHOBHOO 3a7auero iHPOPMaIiIfHOI CUCTEMH € MiJBUIIEHHS e(pEeKTUBHOCTI poOOTH Tamy3i,
sIK€ TIOBUHHO 3a0€3I1e4yBaTuCs 32 paXyHOK 1H(OpMaIiiHOI MIATPUMKH OCHOBHUX TPAHCIOPTHHUX
IIPOIIECIB, BKIIOYAIOUN TEXHOJIOTIYHI MPOLECH, IPOLIECH YIIPABIIHHS 1 IPUUHATTS PillleHb.

[npopmaniiine  3abe3nedeHHs  YHOpaBJIIHHS — Taly3l0  3IHCHIOETbCS B YMOBax
peCTpyKTypu3allii CUCTEMM YIpaBIiHHA, 3MIHM (YHKOIH 1 GopM BIacHOCTI, MiABHILEHHS
CaMOCTIHHOCTI MIANPHUEMCTB, 30UIbLIEHHS 1 PO3BUTKY TOCHOJAPCHhKUX 3B'SI3KIB Ha HOBIH
€KOHOMIYHI{ OCHOBI.

JlocsirHyTH 11bOTO 6€3 TTOOYIOBH CHCTEMHU Y3TOKEHHX MOJeNe 0a30BUX 1 TEXHOJIOTTYHHUX
IporeciB 1 BU3HAYEHHS OCHOBHUX iH(popMamiiHuX moTrped mans iX 3zificHeHHS He
MPEJCTABISETECS MOXJIMBHM. Po3poOiieHa cucreMa Y3TrOoJKeHHX (YHKIIIOHATBHUX MOJEIen
KOMILJIEKCIB 1H(OpMaLiiHUX TEXHOJOTIH 103BOIMIA:

® BHJILUTUTH JIif04i O13HEC-TIPOIIECH B OCHOBHUX BUIAX MisITBHOCTI Tally3i 3 PO3MOILIOM IO

ICHYIOUHX PIBHSIX l€papXii ynpaBiiHHA (QYHKIIH, 10 BAKOHYIOTbCS Ha KO)KHOMY PiBHI;

® BHM3HAUUTH 1 OB'SI3aTH CKJIAJ 1 CTPYKTYPY (PyHKIIN 3a1a4 KOXKHOTO 3 KOMILJIEKCIB

1H(OpMaIIHHUX TEXHOJIOTIA Ha KOKHUW BUTJIS MISUTBHOCTI HA KOXXHOMY PiBHI 1€papxii.
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[To ynpaBiHHIO BaHTXKHUMU TIEPEBE3CHHAMU BUIIeH] 17 6a30BUX (DYyHKIIIH, B TOMY YHCIIi:
- 3MIHHO-000B€ TUIaHYBaHHS;

- IOTOYHE TJIAaHYBaHHS;

- IUCTIETYEPChKE KEPIBHUIITBO MOE3THOM poOOTH;

- YIpaBIiHHS BAaHTAKHOIO 1 KOMEPIIIIHOI0 poO0TOI0;

- oreparlii 3 BAHTA)XHUMH MEPEBI3SHUMHU JOKYMEHTAMH;

- iH(hopMariiiine 00CITyroByBaHHS KJIi€HTIB;

- YIpaBIiHHS JJOKOMOTHBHUMU TTAPEHHSAM;

® - YIPaBJIiHHS BArOHHUM IapEHHSM.

[To ynpaBniHHIO TaCAXUPCHKUMU NEPEBE3CHHAMU BUALICHI 13 GyHKLIN, 3 HUX:
- opraizanis 00CIIyroByBaHHS IaCaXHPIB;

- yIpaBIiHHA 1HPOPMaLiiHO-JOBITKOBUM 00CITYTOBYBaHHSAM;

- IUTAHYBaHHS MACAKUPCHKUX MIEPEBE3CHb;

- YIpaBIIiHHS OpPTaHi3alli€lo MePeBe3eHb MACAXKHUPIB;

- yIpaBIiHHSA KBUTKOBO-KacoBuMu onepanisimu EKCITPEC;

yIpaBIiHHA OaraKHUMH 1 TIOIITOBUMH MEPEBE3CHHAMH.
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MULTICOPTERS AND QUADCOPTERS:
THEIR PROSPECTS AND APPLICABILITY

A multirotor or multicopter is a rotorcraft with more than two rotors. An advantage of
multirotor aircraft is the simpler rotor mechanics required for flight control. Unlike single- and
double-rotor helicopters which use complex variable pintch rotors whose pitch varies as the
blade rotates for flight stability and control, multirotors often use fixed-pitch blades; control of
vehicle motion is achieved by varying the relative speed of each rotor to change the thrust and
torque produced by each.

Due to their ease of both construction and control, multirotor aircraft are frequently used
in radio control aircraft and UAV (unmanned aerial vehicle) projects in which the names
tricopter, quadcopter, hexacopter and octocopter are frequently used to refer to 3-, 4-, 6- and 8-
rotor rotorcrafts, respectively.

In the 20th century, the use of quadcopters was a novelty. One of the first manned copters
with four rotors, which in practice could detach from the surface and hover above the ground,
was created and tested by the Russian-American aircraft designer Georgy Botezat in 1922.

Let's look at the use of quadrocopters. London restaurant Yo Sushi - an institution where
they use quadrocopters instead of waiters. Here the drones, which are remotely controlled from
the app on the iPad, deliver food directly to the visitors' tables on a tray.

In 2013, Amazon announced that it was working on organizing the delivery of parcels to
cities in America using copters. In 2017, an application for patenting the tower was filled, which
will be the starting point for drones. Air Courier will track the location of the recipient through
the application on the smartphone of the latter and be able to go directly to the target, scanning
the terrain and avoiding collisions with animals and people in their path. Now the project called
Prime Air is in the testing stage, Amazon is working on the design of the copter-couriers.

We are aware of another company’s plans to arrange delivery by means of UAVs:
Domino’s pizza has purchased so-called “housecopters” for this purpose. In 2016, for the first
time, a pizzeria delivered an order to the island of Whangaparaoa in New Zealand. In the future,

25



the company plans to arrange a delivery in Australia, Belgium, France, the Netherlands, Japan
and Germany.

How to use drones, in addition to entertainment? Rescue services with their help looking
for lost people. Engineers from Switzerland taught the quadrocopter to navigate in the forest: the
device scans the area around, finds footpaths trodden by man, and flies over them at a height of
about two meters. To prevent the robot from crashing into trees, scientists at the University of
Zurich have developed special software for it, in fact, it is artificial intelligence, trained by a
neural network. The developers promise that after finalizing the program, it will be enough to
send up to six quadcopters to search for those who have lost their way.

The management of the German railway company Deutsche Bahn bought drones to
prevent acts of vandalism, after unknown hooligans painted the graffiti cars of one of the
company's trains. Copters hover over the protected object and rapidly fly down when sensors
record suspicious activity.

UAVs use is rapidly expanding to commercial, scientific, recreational, agricultural, and
other applications, such as policing, peacekeeping, and surveillance, product deliveries, aerial
photjgraphy, agriculture, smuggling. UAVs can threaten airspace security in numerous ways,
including unintentional collisions or other interference with other aircraft, deliberate attacks or
by distracting pilots or flight controllers.

A. Boryakin
Language supervisor — I.V. Shpak
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WAYS OF DEVELOPING MONITORING SYSTEMS
FOR RAILWAY AUTOMATION DEVICES

The aim of the work is to analyse the types of monitoring of railway automation devices
and to highlight promising directions for the development of monitoring systems.

The safe and cost-effective operation of a modern railway infrastructure with the
necessary level of train safety requires automated measurement and diagnostic devices. To
ensure that automation devices are operational and maintained in an appropriate technical state at
rational costs and at regulatory levels of environmental safety and traffic safety, while respecting
the working conditions of the personnel specified by law, is a major maintenance task. Analysis
of existing technical solutions shows that the most effective way to control the technical
condition of the automation facility is through a monitoring system.

The main task of monitoring is to ensure the safe and continuous movement of trains.
Ukraine’s railways operate under three types of monitoring:

o Regulated,;
o Periodic;
o Continuous.

Work is carried out on an annual and a four-week schedule with regulated monitoring,
i.e., maintenance of the devices assigned to them at certain intervals. This method is labour-
intensive and inefficient, as the probability of failure in maintenance breaks is very high and the
quality of the work is affected by the human factor. Periodic monitoring of the devices is carried
out upon detection of defects in the operation of the devices. With the development of the
element base and technical diagnostic systems on railways, it became possible to spread the new
monitoring method - continuous. This type of monitoring is the most promising and, at the
present stage of development, can facilitate the work of service personnel by automating certain
types of maintenance work.
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Network and cloud technologies are important in the development of monitoring systems.
The use of WEB-interface and mobile applications is more promising. Application-based APM
monitoring is easily installed on any portable device. Due to the possibility of transponders
installation and the use of the GSM channel for data transmission it is possible to use a portable
device with an interface of the diagnostic system at any place of the station or distillation. In this
case, the user has significant advantages: mobility allows access to the monitoring results
directly from the workplace, makes it easier to search for defects, it becomes possible to share
the monitoring program. None of this requires much investment.

It is also promising to ensure that APM users are informed about the occurrence of
malfunctions during their operation by means of modern communications (SMS, PUSH, email,
messengers). The implementation of this approach to provide timely information on the most
important developments in the operation of the devices will enable the technical staff to have
sufficient time to take measures to ensure traffic safety and capacity. For this purpose, the
monitoring system should use modern technical diagnostic techniques.

All of the above-mentioned measures to establish a highly reliable and highly efficient
railway monitoring system will be significantly more effective in integrating monitoring systems
from different parts of the UZ infrastructure into a single network of national scales.

D. D. Bulat
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BIG DATA TECHNOLOGIES

The most actively discussed topic by many global IT companies over the past 10 years is
"Big Data"("Big Data"). Today, big data is one of the engines of information technology
development. This is due to the fact that a huge amount of information began to accumulate for
all Internet users. The term "Big Data™ causes a lot of controversy, many assume that this is only
the amount of accumulated information, but also do not forget about the technical side, this area
includes storage technologies, computing, as well as service services.

The scope of Big Data technologies is extensive. For example, using Big Data, you can
learn about customer preferences, the effectiveness of marketing campaigns, or conduct risk
analysis. But the most popular use of them is seen in trade, healthcare, telecommunications,
financial companies, as well as in public administration.

When using this technology in retail stores, you can accumulate a lot of information
about customers, the inventory management system, and the supply of commercial products.
With the help of the information obtained, you can predict the demand or supply of goods, as
well as optimize costs. In financial companies, big data provides an opportunity to analyze the
creditworthiness of the borrower, i.e., on the basis of the identified cash turnover, choose
favorable and optimal lending conditions, and offer additional banking services that are suitable
for him. The application of this approach will significantly reduce the time for reviewing
applications.

Mobile operators, as well as financial organizations, have huge databases, which allows
them to conduct a detailed analysis of the accumulated information. In addition to using Big
Data to provide quality services, the technology can be used to detect and prevent fraud.
Enterprises of the mining and fuel and oil industries can accumulate information about the
amount of products produced and, based on this data, draw conclusions about the effectiveness
of field development, monitor the condition of equipment, and build graphs for forecasting
demand for products.
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All of the above applications of big data technology need some information protection.
For example, a financial company that has just started its commercial activity can cause
considerable material damage if a competing firm gets access to the accumulated or processed
data. But the greatest damage can be caused to fuel and energy companies that are directly
connected with the state, if you do not make attempts to protect your information.

Currently, the accumulated information is of great value. With the advent of global
computer networks, in particular the Internet, access to information has become much easier,
which has led to an increased risk of data security breaches in the absence of measures to protect
them.

When designing data protection tools for distributed systems, it is necessary to take into
account that, on the one hand, they must reliably preserve confidential data, and on the other
hand, they must support multi-level protection with the possibility of adding or removing a
certain level, depending on the network infrastructure and the data being processed.
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ENCRYPTION AS A SOFTWARE ISSUE

Recently, the issue of encryption has been seen in the IT world. The encryption problem
is much more important than at first sight. Violations of encryption rules, security rules and lack
of experience among employees of IT companies have led to widespread failures in the
implementation of business applications.

The scale of the problem is significant. Cryptographic issues are the second most
common type of flaws affecting applications across all industries, according to a report this week
by application security firm Veracode.

The report is based on static, dynamic and manual vulnerability analysis of over 200,000
commercial and self-developed applications used in corporate environments.

Cryptographic issues ranked higher in prevalence than historically common flaws like
cross-site scripting, SQL injection and directory traversal. They included things like improper
TLS (Transport Layer Security) certificate validation, cleartext storage of sensitive information,
missing encryption for sensitive data, hard-coded cryptographic keys, inadequate encryption
strength, insufficient entropy, non-random initialization vectors, improper verification of
cryptographic signatures, and more.

The majority of the affected applications were Web-based, but mobile apps also
accounted for a significant percentage.

Therefore, even though they end up with applications where encryption is present, so they
can tick that checkbox, attackers are still able to get at sensitive data.

And that doesn't even touch on cases where developers decide to create their own crypto
algorithms, a bad idea that's almost always destined to fail. Veracode only tested
implementations that used standard cryptographic APIs (application programming interfaces)
offered by programming languages like Java and .NET or popular libraries like OpenSSL.

Too many programmers think that they can just link to a crypto library and they're done,
but cryptography is hard to implement robustly if you don't understand the finer aspects of it,
like checking certificates properly, protecting the encryption keys, using appropriate key sizes or
using strong pseudo-random number generators.
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But it's not only the developers' fault. Matthew Green, a professor of cryptography
engineering at Johns Hopkins University in Baltimore, thinks that many crypto libraries are
"downright bad" from a usability perspective because they've been designed by and for
cryptographers.

"Forcing developers to use them is like expecting someone to fly an airplane when all
they have is a driver's license," he said via email.

For example, developers will often turn off TLS certificate validation in their testing
environments because they don't have a valid certificate installed on their test servers, but then
forget to turn it back on when the product moves into production.

"There was a paper a couple of years back that found a huge percentage of Android
applications were making mistakes like this, due to a combination of interface confusion and
testing mistakes," Green said.

The failure to properly validate TLS certificates was commonly observed by Veracode
during their application security tests, according to Wysopal, and the CERT Coordination Center
at Carnegie Mellon University has found that a lot of Android applications have the same
problem.

Over the past few years there's been a strong push to build encryption both into consumer
applications, in response to revelations of mass Internet surveillance by intelligence agencies,
and into enterprise software, in response to the increasing number of data breaches. But while
everyone, from the general public to the government, seems to agree that encryption is important
and we should have more of it, little attention is being paid to how it's actually implemented into
products.

| believe that if the situation doesn't improve, we risk ending up with a false sense of
security. We'll have encryption built into everything, but it will be broken and our sensitive data
will still be vulnerable to spies and would-be thieves.

The conclusion of this issue is that to improve the situation with encryption, we must
study better and more thoroughly, take a responsible approach to what we are doing and that's
important to consult with real specialists and people who have been in the area of programming
for many years, because they can prompt and help to do not made mistakes.

A. A. T'ywa
Hayxosuii kepienux: 1. 1. Xonoak, cmapuwiutl 6uxkiaoay
Xapxiscvkuil HayioHanbHull yHisepcumem paodioeleKmpoHiKu

AHAJII3 AIC PO3HI3BHABAHHA HOMEPHHUX 3HAKIB Y KOHTEKCTI PO3BUTKY
METOAIB ABTOMATU3ALII YITIPABJIHHSA TPAHCIIOPTHUMMU ITPOLHECAMHA

CyuacHe ympaBiiHHA TpPAHCIOPTHUMHU TIPOIECAMU  XapaKTEPU3YETHCSI HE TUIBKU
3aCTOCYBaHHAM 1H(GOpPMALIMHUX CHUCTEM, a i PO3IIMPEHHSM BUKOPHCTAHHS aBTOMAaTH30BaHUX
KOTHITUBHMX TexHoJorid. KOrHiTMBHI TEXHOJOrii y BHUIVIAAl CYKYNHOCTI PI3HUX METOMIB,
QITOPUTMIB 1 Tporpam 37aTHI MOJENIOBATH IMi3HABAJIbHI 3MI0HOCTI JIOAMHUA 1 3 JETKICTIO
BUpINIYBaTH KOHKPETHI MPHUKJIaIHI 33/1a4i, 30KpeMa, po3Mi3HaBaHHs TEKCTOBOI 1HQopMaIlii.

JlaHi Te3W CTaBIATh TIepel coboro MeTy chopMyBaTH YSABICHHS NpO  poOJjb
aBTOMaTH30BaHUX 1HQopManiiiHux cucreM (AIC) posmi3HaBaHHS TEKCTOBOI 1HQoOpMaIli B
yMOBaxX MOJIEpHi3alii py4HHUX TMPOLECIB, KOHKPETU3YBAaTH 3HAHHS CTOCOBHO NMHUTAHHS: «SIKuM
yrHOM AIC po3mni3HaBaHHS HOMEPHHMX 3HaKiB JI03BOJISITH MOKPAIIUTH METOOJIOTIT yIpaBIiHHS
TPAHCIIOPTHUMU IIPOLIECAMU Y.

[Tin AIC posnizHaBaHHS aBTOMOOIIbHUX HOMEPIB pO3yMIIOTh MPOrpaMHUii abo amapaTHO-
MPOrpaMHUN KOMIUIEKC, KM pealizye aJropuTMH aBTOMAaTHYHOTO CKaHYBaHHS Ta BBEJCHHS
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HOMEPHHUX JaHUX, ix momanbinoi oopooku [1]. CtBopenHs aBromatmyHoi IC, mo posmizHae
aBTOMOOUIbHI HOMEPH, J03BOJISE:

— aBTOMAaTH3YBaTH KOHTPOJb B'I3/y 1 MEPEMIIICHHs! TPAaHCIOPTHUX 3ac00iB Ha 00'€KTax 3
O0OMEKEHHM JIOCTYIIOM 1 3aKPUTHUX TEPUTOPIAX;

— BIJICTE)KYyBaTH B'I3/1 1 BUi3 HAa aBTOCTOSIHKAX, 3/ICHIOBATH aBTOMATUYHHN IM1APaXyHOK
BapTOCTI HA/IAHUX MOCIYT, KOHTPOJIIOBATH BUIbHE MICLIE;

- aBTOMATH3YBaTH KOHTPOJIb BUi3/1y OIUIau€HUX a00 HEOIJIaueHUX TPAHCIOPTHUX 3acO0iB
Ha CTaHIISAX TEXHIYHOrO OOCIyroBYBaHHS 1 aBTOKOMOiHATaX, KOHTPOJIOBATH 3aBAHTAKCHHS
30HU 00CITYTrOBYBaHHS; BIACTEKYBAaTH B'i3]1, BUi3/ 1 Yac 3HAXOKEHHS TPAHCIIOPTHHUX 3ac001B Ha
TEPUTOPIi CKIIATy 1 TEPMiHATY, 3aI100IraTH MOMXJIMBUM PO3KPAIaHHSIM;

— Ha aBTOMAriCTpayisix 3a0e3MeYUTH KOHTPOJIb TPAHCIOPTHUX TMOTOKIB 1 3IiHCHIOBATH
aBTOMATUYHE TpacyBaHHSA BUKPAJACHUX TPAHCHOPTHUX KOIUTIB 1 THUX, 32 SKUMH YHCIATHCS
MIPABONOPYIICHHS;

— aBTOMATHU3YBaTH 301p CTAaTUCTUKHU JJISi MyHIIUITAJbHUX CITYXKO.

AIC posnizHaBaHHSA aBTOMOOLTFHUX HOMEPIB BKIIIOUAE IPOTPAMHY peati3alilo KOMILIEKCY
MOCIIIJOBHOCTI ~ MpOLEAYp — JIOKali3alis, HOpMali3allisi, CEerMeHTallis, pO3Ii3HABaHHS,
CUHTAKCUYHUN aHaIi3.

EdexruBnicts pobdotu AIC po3mizHaBaHHS HOMEPHHX 3HAKIB 3aJIKHTh BiJl OaraTbox
¢daktopiB. OCHOBHUMHU BUIUISIIOTH — TOYHICTh MPOTPAMHOTO 3a0€3MEYEeHHS], SIKICTh ONTUYHHX
npuianiB MUQPPOBOi 3HOMKH, KyT HAXMIIy KaMEPH 1O BIIHOIIEHHIO 0 HOMEpa aBTOMOOLIS, Jac
3HAXOJKEHHS HOMEPHOIO 3HaKy aBTOMOOIJIS B MO il BileOKaMepH, piBeHb OCBITIEHHS 00'eKTa
B TEMHHUH 4ac J00H, CTyHiHb 3a0pyJHEHOCTI HOMEpa, BUCOTAa CHMBOJIIB HOMEPHOTO 3HAaKy Ha
HOMEp1 aBTOTPAHCIIOPTHOTO 3aC00y.

VY KOHTEKCTi pO3BUTKY METOJIIB aBTOMATH3allii YIpaBIiHHS TPAaHCIOPTHUMH IPOIECaMH,
BapTO 3a3HAYMTH, 110 peanizaiis Ta BrpoBakeHHs AIC po3nizHaBaHHS HOMEpPIB aBTOMOOLIIB —
CKJIAJHHH TpoI1ec, Mo MoTpedye TOCUTh MIMOOKOTO TEOPETUYHOTO moTeHIiany. Lle o0ymoBiioe
HEOOXIAHICTh MOAANBIIMX HAYKOBHX MAOCHIIKEHb Yy rany3i iHGopMaliiiHMX TEXHOJOrid Ta
CUCTEMHHMH MIJX1J A0 IX BUKOPUCTAHHS.
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MODERN RAILWAYS IN THE 215T CENTURY

Modern Railways has earned its reputation in the industry as an established and highly
respected railway journal. It is essential reading for professionals in the railway industry as well
as individuals with a general interest in the state and developments of the British railway
network.

The latest technologies were deployed in the integrated design of high-performance track
and vehicles, both freight and passenger, and for development of high-speed passenger systems
to challenge air transport and the huge growth of private auto travel over improved national
highways. Intermodal techniques were developed to keep a rail component in the trunk haul of
high-rated freight, the source or destination of which could no longer be directly rail-served
economically. The cost of maintaining high-quality track was reduced by the emergence of a
wide range of mobile machinery capable of every task, from complete renewal of a length of line
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to ballast cleaning or packing, ultrasonic rail flaw detection, and electronic checking of track
alignment.

Modern railway is a huge and complex system. Few passengers realize that it has
required the services of a small army of trained railroad employees to make their travel
possible. Railway traffic operation must ensure a safe and efficient handling of trains at all
stages including stations, freight terminals, marshalling yards, signal and control centres, etc. In
order to facilitate the problem of train operation, all railroads, except the very short ones, are
divided into sections or divisions operated just as a small railroad.

A railroad runs two principal kinds of trains: regular trains and extra trains. A regular
train is a scheduled train. Regular trains are all numbered: the trains in one direction have even
numbers, while the trains in the opposite direction have odd numbers. An extra train is not
scheduled in the timetable; special trains, work trains and wreck trains are examples of extra
trains.

The list of times at which a regular train is to arrive at and leave a station is known as
the train’s schedule. The printed schedules of the regular trains form the timetable. Compiling a
timetable is, indeed, one of the most complicated jobs in the operation business. Dispatchers
have to take into account a lot of things, namely, summer or winter service, weekday or
weekend schedules, express or slow commuter trains, regular or extra service, freight or
passenger trains, etc.

Automation has become an important factor in railroad operations. An impressive
example is Centralized Traffic Control, a system in which trains are controlled entirely from a
central point through remote operation of switches and signals. The operator sees each train on
a large control panel and directs traffic on hundreds of miles of railroad track. There is a
separate lever for each switch and signal. When a train enters the controlled section, a small
light flashes on the panel. It is the business of the operator to keep the trains moving with as
little delay as possible. From the terminal the operator pushes a button or moves a lever,
actuating switches and signals miles away. The switches and signals are all operated
electrically and interlocked, so that it is impossible to admit two trains to the same track.

The most recent system of automatic traffic operation has been developed in Japan.
Autonomous Transport Operation Control System is designed specifically for lines with high-
density traffic and utilizes the latest computer technology. A key concept in the development of
ATOS is that the operational control should be transferred from the station to the train control
dispatcher in the control centre. Autonomous Transport Operation Control System is totally
different from Centralized Traffic Control as it dispenses with the large wall-mounted train
location panel. Autonomous Transport Operation Control System displays a graphic real-time
diagram of the operating status of a train on a computer screen.
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GENERATING RANDOMNESS

On this day, there is an even more serious problem in the information technologies, € the
generation of vague messages. Algorithms for the generation of last words of goodness is an
algorithm for the generation of pseudo-bad messages, but it’s not always productive. It is
possible to see through the foldability of such algorithms. The schemes with the essence of the
epitomes appear more over the top.

The intrinsic variability of switching behavior in memristors has been a major obstacle to
their adoption as the next generation of universal memory. On the other hand, this natural
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stochasticity can be valuable for hardware security applications. Here we propose and
demonstrate a novel true random number generator utilizing the stochastic delay time of
threshold switching in a Ag:SiO diffusive memristor, which exhibits evident advantages in:

v’ scalability,

v’ circuit complexity,

v’ power consumption

Randomness underlies many processes in nature. In terms of scientific investigations,

randomness pertains to:
= quantum mechanics,
= chemistry,
= biological systems.

Moreover, randomness can be used under some conditions to improve the function and
efficacy of systems. For instance, noise can induce phenomena that cannot be understood from
underlying deterministic models alone. Indeed, not all noise is similar, and each aspect of
stochasticity can lead to new behavior

Random-number generators require high-quality sources of random numbers, yet
effective methods are needed for assessing whether a source produces truly random sequences.
The sole demonstrations of TRNGs have proceeded through thermal noise and/or quantum
effects, and this approach is expensive and requires complex equipment.

Current methods either do not rely on a formal description of randomness (e.g., the NIST
test suite) or are inapplicable in principle, requiring testing of all possible computer programs
that could produce the sequence.

In many cases, using standard methods to generate randomness involves concepts that are
impractical. Quantum-based randomness provides a means of generating genuine randomness
that is impossible with classical deterministic processes.

The unpredictability of randomness can be certified in a manner that is independent of
implementation devices Local realism means that two distant objects have only limited
correlations: events undergone by one object cannot be correlated to another beyond a certain
degree.
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THE COMBINED SYSTEM OF RAILWAY AUTOMATION

Automatic train operation is an operational safety enhancement device used to help
automate operations of trains. Mainly, it is used on automated guideway transits and rapid transit
systems which are easier to ensure safety of humans. Most systems elect to maintain a driver
(train operator) to mitigate risks associated with failures or emergencies.

Many modern systems are linked with Automatic Train Control and in many cases
Automatic Train Protection where normal signaller operations such as route setting and train
regulation are carried out by the system. The ATO and ATC/ATP systems will work together to
maintain a train within a defined tolerance of its timetable. The combined system will marginally
adjust operating parameters such as the ratio of power to coast when moving and station dwell
time, in order to bring a train back to the timetable slot defined for it.
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The RAIB investigation revealed that, in response to drivers complaining about delayed
clearance of signals approaching the nearby station, the closure time was extended by the use of
the 'non-stopping’ setting for trains which were due to stop at Witham. Signallers were unaware
of the implications on crossing warning time. Also, the designer of the Automatic Route Setting
system applied a programming rule that was intended to delay the operation of the level crossing,
without realising that the controls within the interlocking itself already provided for such a delay.

With computers and automation taking over ever more functions of railway control, the
management of human factors associated with system design and operation of the railway need
to be at the forefront of railway projects around the world. This topical subject has been
addressed by Lloyd’s Register Rail and was the subject of a recent paper to a global audience,
describing the research undertaken:

Limitations. An over-reliance on automation systems can lead to disruption of the
smooth operation of the railway service and, in the worst cases, to unsafe conditions and
accidents.

So automation should only be implemented where the technological capability, the
understanding of the system and the ability to address related human factors are robust.
Automation is not a desirable end in itself — it is a tool that, if appropriately applied, can assist in
achieving improvements in both operational efficiency and safety. That is the real objective.

Benefits and risks. Automation, generally understood as ‘the use of control systems and
information technologies to reduce the need for human intervention’, offers many attractions for
a railway operation, whether in the control centre, on a station or on trains. It provides the
promise of an increased quality of output with a reduction in operator workload, improved levels
of safety and potential cost savings.

Implementing automation. The Lloyd’s Register team concluded by suggesting that a
railway considering the introduction of control-centre automation should start with a baseline of
a manually- controllable system, augmented by ‘ecasy to implement’ and well understood (routine
/ repetitive task) automation and simple ‘process reminder’ decision support. This should include
the ‘filtering’ and presentation of information to the human operator.

More comprehensive decision support features can then be developed as the system
becomes established and the characteristics in service become better understood, building up
models for ‘prediction’ and using these to enable pre- emptive advice. Over time, if decision
support proves to be highly reliable in certain areas, full automation can be introduced in those
areas.

In the future, it may be possible to build in additional automation, but operators need to
take one step at a time and not let their enthusiasm and eagerness to see the final objectives
achieved lead them to jump too far ahead of their ability to deliver.
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COMPUTERNETZWERKE UND INFORMATIONSTECHNOLOGIEN

Unsere Gesellschaft, Wirtschaft und kritische Infrastrukturen sind weitgehend von
Computernetzwerken und Informationstechnologieldsungen abhéngig geworden. Cyber-Angriffe
werden attraktiver und potenziell Kkatastrophaler, wenn unsere Abhangigkeit von
Informationstechnologie zunimmt. Laut dem im April 2012 ver6ffentlichten Symantec-Bericht
uber Cyberkriminalitat kosten Cyber-Angriffe jedes Jahr 114 Milliarden US-Dollar. Wenn der
Zeitverlust von Unternehmen, die versuchen, sich von Cyber-Angriffen zu erholen,
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berucksichtigt wird, wirden die Gesamtkosten fiir Cyber-Angriffe unglaubliche 385 Milliarden
US-Dollar erreichen. Auch die Opfer von Cyber-Angriffen nehmen erheblich zu. Basierend auf
der von Symantec durchgefiuhrten Umfrage, bei der 20.000 Menschen in 24 Landern befragt
wurden, gaben 69% an, in ihrem Leben Opfer eines Cyberangriffs geworden zu sein. Symantec
errechnete, dass 14 Erwachsene jede Sekunde oder mehr als eine Million Angriffe pro Tag Opfer
eines Cyberangriffs werden.

Warum gedeihen Cyber-Angriffe? Dies liegt daran, dass Cyber-Angriffe billiger,
bequemer und weniger riskant sind als physische Angriffe. Cyberkriminelle bendtigen nur
wenige Kosten, die Uber einen Computer und eine Internetverbindung hinausgehen. Sie sind
nicht durch Geographie und Entfernung eingeschréankt. Sie sind aufgrund der Anonymitat des
Internets schwer zu identifizieren und zu verfolgen. Angesichts der Tatsache, dass Angriffe auf
Informationstechnologiesysteme sehr attraktiv sind, wird erwartet, dass die Anzahl und
Komplexitat von Cyber-Angriffen weiter zunehmen wird

Cybersicherheit  befasst sich mit dem Verstandnis der Probleme verschiedener
Cyberangriffe und der Entwicklung von Verteidigungsstrategien (d. H. Gegenmafnahmen), die
die Vertraulichkeit, Integritdt und Verflgbarkeit von Digital- und Informationstechnologien
gewahrleisten.

— Vertraulichkeit ist der Begriff, der verwendet wird, um die Weitergabe von Informationen an
nicht autorisierte Personen oder Systeme zu verhindern.

— Integritat ist der Begriff, der verwendet wird, um Anderungen / Léschungen auf nicht
autorisierte Weise zu verhindern.

— Verfugbarkeit ist der Begriff, der verwendet wird, um sicherzustellen, dass die Systeme, die fur
die Bereitstellung, Speicherung und Verarbeitung von Informationen verantwortlich sind, bei
Bedarf und fur diejenigen, die sie bendtigen, zugénglich sind.

Viele Cybersicherheitsexperten glauben, dass Malware die wichtigste Wahl flr die
Ausfuhrung boswilliger Absichten ist, um die Cybersicherheitsbemihungen im Cyberspace zu
verletzen. Malware bezieht sich auf eine breite Klasse von Angriffen, die auf ein System geladen
werden, normalerweise ohne das Wissen des rechtmafigen Eigentimers, um das System zum
Nutzen eines Gegners zu gefahrden. Einige beispielhafte Klassen von Malware umfassen Viren,
Wirmer, Trojaner, Spyware und ausfiihrbare Bot-Dateien. Malware, auch bekannt als
,,Schadsoftware®, kann auf verschiedene Arten Kklassifiziert werden, um die einzigartigen
Malware-Typen voneinander zu unterscheiden. Die Unterscheidung und Kilassifizierung der
verschiedenen Malware-Arten ist wichtig, um besser zu verstehen, wie sie Computer und Geréte
infizieren kénnen, wie hoch die von ihnen dargestellte Bedrohung ist und wie Benutzer sich vor
ihr schitzen konnen Individuelle Malware-Programme beinhalten oft mehrere schéadliche
Funktionen und Verbreitungsroutinen. Wird hier die zusétzliche Klassifikation aufer Acht
gelassen, kann das zu Verwirrung fihren. Mit dieser Funktionsvielfalt kénnte das Programm
korrekt als Email-Worm, als P2P-Worm oder als Trojan-Mailfinder klassifiziert werden.

O. O. Kyrychenko
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FORMATION OF AN ELECTONIC DICTIONARY FOR THE UKRAINIAN
LANGUAGE FOR THE TASKS OF ESTABLISHING THE AUTHORSHIP OF TEXTS

The article provides constructing a dictionary of truncated words (hereinafter - bases)

according to the criterion of their coincidence for word forms of a single word. The development
of this dictionary is caused by the need to divide the text into unambiguous semantic units
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(words), search for their correspondences in the dictionary and grouping by semantic similarity,
excluding the fact of the presence of homonyms in the text. The aim of the work is to research
the effectiveness of the use of combined data structures to preserve and use the created
dictionary of words of the Ukrainian language to establish the authorship of texts.

The dictionary is a set of bases and a set of their possible endings, by which you can
uniquely identify the input word. The research work is to find a better organization of the data
structure for storing and searching for words of the Ukrainian language according to the criteria
of speed of matching the word from the text of the word from the dictionary, as well as the size
of such a structure. The basic dictionary of VESUM as a means of NLP (Natural language
processing) of text analysis was taken as the most complete dictionary of words of the Ukrainian
language. Based on it, a database was created that contains only the bases of words and their
endings, thanks to which it was possible to compress the final dictionary file more than 30 times.
This result was achieved by cutting off unnecessary morphological information, searching for
unique lists of endings with their subsequent numbering, comparing the obtained ending indices
with the bases to which they belong. In the process of vocabulary formation, the problem of
alternation of vowel sounds within a word was considered, which negatively affected the
clipping of endings and subsequent identification of the word in the dictionary.

The dictionary developed during the execution of the program is transformed into a
certain data structure in RAM. The primary criterion in this work is the search for the index by
comparing the word from the text of the word from the dictionary. Filling the data structure has
little effect on the performance of the system due to the determinacy of the input data, as the
dictionary is not updated with new objects during the analysis of input texts. Thus, the insertion
operation has a predetermined execution time, moreover, relatively insignificant when parsing
large texts. Preliminary testing yielded the following results: text files with a total size of 2.5 GB
were processed in 612 seconds, while filling the dictionary took only 17 seconds.

The developed data structure is based on Trie, which is a common search tool, the best
application of which is a search engine on the Internet. Their principle is applied in the
constructed tree in which knowledge or even signs (for example, deficit of a point) which are
dictionaries are created. To prevent intermediate errors of the second kind when comparing a
word with a possible basis, the organization of search in the dictionary should be arranged so that
the largest number of characters match when checking, and since the dictionary is sorted
alphabetically, to achieve this is simple: search in reverse order. Thus, you can reduce the
number of checks of sets of endings when comparing words with the basics and significantly
increase performance. At the output of the program, you will get the frequency response of many
words in the text that are semantically related.

At present, work has been done to compress the initial dictionary without losing key
information for its operation. A data structure has been developed, as well as comparative
performance tests on different volumes of data with template data structures. The next step will
be to develop an algorithm for comparing the elements of the logical data structure of a set of
physical structures.

€. 1. Mipownuuenko
Hayxosuii kepienux: A. O. Mynmsan,kanouoam @inono2ivHux Hayx, 0oyeum
Jninpoecokuii HayionanbHull yHigepcumem 3ani3HUYHO20 mpancnopmy im. B. Jlazapana

TH®OPMAIIAHI TEXHOJIOT'TI TA ABTOMATHU3AIIIS
Indopmartiiini TexHONIOTIT peani3yloThCs B aBTOMAaTH30BaHOMY 1 TpaJuliifHOMY BHAAX.

OO6csr aBromarH3allii, THUI 1 XapakTep BUKOPHUCTAaHHS TEXHIYHUX 3aco0iB 3ajiexaTb BiJ
XapakTepy KOHKPETHOI TeXHOJIOT1.
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ABTOMaTH3aIlisg — 3aMiHa JISTIBHOCTI JIIOAWHK POOOTOI0 MamuH 1 MexaHi3MiB. CTymiHb
aBTOMaTH3alii MOXKE 3MIHIOBATHCS B IIMPOKUX MEXaxX: BiJ CUCTEM, B SKHUX IPOLEC yIPaBIiHHI
MOBHICTIO 3J1ICHIOETHCS JIIOAMHOIO, 10 TaKUX, /1€ BIH pealli3yeTbcs aBTOMaTHYHO.

HeoOxignicTs aBTOMaTH3amii. ABTOMaTH3allis yNpaBliHHS, @ 3HAYUTH 1 aBTOMAaTHU3allisd
iHopMaIiiHOT CHCTEMH, aBTOMATH3AIlisl TEXHOJIOT1H HeOOX1/IHI B TAKUX BUIAIKAX:

— (i310JI0TIYHI 1 TICHXOJIOTIYHI MOKJIMBOCTI JIIOJUHU JIJIsl YIIPABIIHHS JaHUM IMPOIIECOM
HEOOCTATHI;

— CcHCTeMa YNPaBIIHHSA 3HAXOAUTHCS B CEPEIOBUILI, HEOE3MEUHOT ISl JKUTTA 1 3I0POB'S
JIIOAMHY;

— y4YacTh JIIOJIMHU B YMPaBIiHHI MPOIECOM BHMAara€ BiJl HbOTO 3aHAATO BHUCOKOI
KBaidikarii;

— MpOoLEC, SKUM Tpeda yIpaBIIATH, IEPEeKUBAE KPUTUYHY a00 aBapiiiHy CUTYaIIiIO.

ABTOMaTH30BaHa iH(oOpMaIiiiHA TEXHOJOTIS mependavyae iCHyBaHHA KOMILIEKCY
BIIMOBIAHAX TEXHIYHUX 3aco0iB, IO peali3ylTh iHGOpPMALIHHUNA TpoOIeC, 1 CHCTEMH
VIpaBIiHHA [MM KOMIIEKCOM TEXHIYHUX 3ac00iB. OCKIIBKM ICTOTHY YacTHHY TEXHIYHHX
3ac00iB 1151 peanizanii iHhopMaiiHHUX TEXHOJIOTIH 3aiMal0Th 3aCOOM KOMIT'FOTEPHOI TEXHIKH.

ABTOMaTH30BaHa 1H(OpPMAIliiiHA TEXHOJOTIS CKIATAEThCAd 3 TEXHIYHUX IPHUCTPOIB,
HaifuacTime KOMITIOTEpiB, KOMYHIKAalmiiHOI TEXHIKH, 3aco0iB OpraHi3amifHOI TEXHIKH,
MIPOrpaMHOTO 3a0e3MmeueHHs, OpraHi3aiiHO METOANYHUX MaTepialiB, MepcoHaty, 00'eJHaHUX Y
TEXHOJIOTIYHMN JIaHIFO)KOK. Llelt nmaHmroskok 3abesmedye 30ip, mepenady, HAKOIHYCHHS,
30epiranHs, oOpoOKy, BAKOPUCTAHHS Ta MOIIKUPEHHS 1HPOpMaIlii.

Merta Oynp-akoi iH(pOpMaIiifHOT TEXHONOrii — OTpUMaTH NOTPiIOHY iH(pOpMAILio
HeoOX1IHOI AKOCTI Ha 3amaHoMy Hocii. [Ipu 1boMy iCHYIOTH OOMEKEHHS Ha BapTiCThb 0OPOOKHU
JTaHWUX, TPYAOMICTKICTh IPOLECIB BUKOPUCTAHHS i1HGOPMAMIHHOTO pecypcy, HamifHICTh i
OTIepaTUBHICTH Mpoliecy 00poOku iHbopMallii, IKiICTh OTPUMYBAHOI 1H(pOpMAITii.

[Hdpopmariiina TEXHONOTISI € TPOIECOM, IO CKIANAEThCS 3 UYITKO PETIaMEHTOBAHUX
MpaBWJI BUKOHAHHS Olepaiiii, Iiii, eramiB pi3HOrO CTYMEHs CKIAAHOCTI HaJa AaHUMH, IO
30epiraroTbes B koMmmn'rotrepax. OcHoBHa MeTa 1H()OpMaLiifHOT TEXHOJIOT1] — OTPUMATH HEOOX1THY
JUI KOpHUCTyBauda iH(opMalito B pe3yibTaTi LUIECHPSIMOBAaHUX il 3 MepepoOKH NEepBUHHOI
iH(popmanii. [HQopmariiiHa TexXHONOrIs € OUIbII €MHHUM HOHSTTSM, IO BiAOMBa€Ee cy4acHe
YSBJIEHHS NP0 TPOLIECH MNEepeTBOpeHHs iHQopmalii B iHGOpMaliiHOMy cycrmiibcTBi. Bwmine
MOETHAHHS ABOX 1H(OpPMALINHUX TEXHOJOTH — YIPaBIIHCHKOI Ta KOMII'IOTEPHOI — 3amopyka
yCIIIIHOI poO0TH 1H(POPMaLIHHOT CUCTEMH.

B ymoBax aBToMaTH3allii yNpaBiaiHHS MIJIPUEMCTBOM OCOOJIMBY yBary HaJIa€eThCs
BUKOPHUCTaHHIO TEXHIYHUX 3aco0iB 300py Ta peectpauii iHpopmarii, sIKi CyMilIalOTh ornepaii
KUIBKICHOTO BHUMIPIOBaHHS, peeCTpallii, HaKONMWYeHHS 1 mepeaadi iH@opmamii Mo KaHamax
3B'SI3Ky, BBE/IEHH ii 0e3mocepeiHb0 B KOMIT'IOTEp ISl (OpMyBaHHS MOTPIOHUX JTOKYMEHTIB a0
HAKOIIMYCHHS OTPHUMAaHUX JaHUX B CUCTEMI.

Cytb mpobnem, ski BUpillye iHpopMalliliHa crucTeMa 3a JOMOMOTOK aBTOMAaTH30BaHOL
1H(popMaLIHHOT TEXHOJIOT1T HACTYITHA :

1) BusBIEeHHS iHPOpMaLiHHUX TOTPEO;

2) 301p 1HbopMaIlii;

3) BBeeHHS iH(OpMALLii i3 30BHIMIHIX a00 BHYTPILIHIX JXKEpPe;

4) onparroBanHs 1H(opMarlii Ta ii aHami3.

EdexTuBHICTh aBTOMAaTH30BaHOI iH(pOpPMAaIiHOI TEXHOJOrii BHU3HAYAETHCA BAPTICTIO
OTIPAIIOBAHHS JIaHUX, TPYJIOMICTKICTIO MPOILECIB BUKOPUCTAHHS 1H(OpMaLIHHOTO pecypcy,
HQJIMHICTIO 1 OIEpaTUBHICTIO TMpoOLEeCy OmpaloBaHHd iH(opMalii, SKICTIO OTPUMAHOI
1H(pop™marii.
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INTERNET IN UNSEREM LEBEN

Das moderne Leben ist ohne Personalcomputer und Internet tberhaupt unvorstellbar.
Unter Internet versteht man das globale Netz, welches alle lokale und globale Nutzer in ein
einheitliches System vereinigt.

Internet ist fur die Menschheit eine endlose Quelle von diversen Informationen,
Unterhaltungs- und Kommunikationsmaéglichkeiten. Uber Internet kann man alles bestellen,
reservieren, kaufen und verkaufen. Dies betrifft Reisen, Tickets, Restaurants, Waren,
Lebensmittel, Geschenke etc. Uber Internet kann man alte und neue Freunde finden, Kontakte
aufbauen und pflegen, Briefe und Bilder austauschen.

Aber Internet Ubt nicht nur einen positiven Einfluss auf unser Leben aus. Er hat auch
negative Auswirkungen auf das Leben der modernen Generation. Internet beschrankt im
gewissen MaRe den Lebensraum mancher jungen Leute. Im Internet gibt es auch einige Sachen,
die den Menschen viel Geld, Zeit und Gesundheit entnehmen konnen. Dazu gehdren
beispielsweise Kasino, minderwertige Videofilme und Schund, etc.

Moderne Telefongerdte ermoglichen einen einwandfreien Anschluss ans Internet

praktisch in jedem Ort. Die Anschlusskosten sind auch vollig akzeptabel geworden. Internet ist
praktisch flr alle sehr attraktiv, weil dort jeder fur sich etwas Interessantes bzw. Niitzliches
finden kann.
Es gibt Menschen, die Informationen brauchen und danach suchen. Es gibt Menschen, die diese
Informationen produzieren. Solche Informationen kdnnen nitzlich, unnitzlich oder sogar
schadlich sein. Im Internet kdmpft man um jeden Nutzer. Es ist fur uns wichtig, wenn wir im
Internet sind, alles unter Kontrolle zu halten. Insbesondere wichtig ist es flr die meisten jungen
Leute, die Zeit zu kontrollieren, die sie dem Internet widmen. Das Leben im Internet ist teilweise
illusorisch und unecht, aus diesem Grund wird es das menschliche Leben nie ersetzen kénnen.

Wie bereits schon erwahnt, kann der Nutzen des Internets nicht abgestritten werden. Wir
brauchen einfach nur etwas in die Suchmaschine eingeben und schon werden uns die
entsprechenden Ergebnisse angezeigt. Mit Freunden, Bekannten oder der Familie kann man viel
leichter in Kontakt bleiben. Auch dank der zahlreichen sozialen Netzwerke ist dies moglich. Wir
haben online die Mdglichkeit nach einem passenden Job, einer Praktikumsstelle oder gar nach
einem Partner zu suchen. Weiterhin ist der sichere Umgang mit dem Internet und dem
Verschicken und Empfangen von Mails heute einfach eine Grundvoraussetzung fir eine
Arbeitsstelle, zumindest in den meisten Féllen. Auch das Online-Banking wird heute von vielen
Menschen genutzt. Hier sollte jedoch immer auf eine sichere Verbindung gesetzt werden, wie
auch bei mdglichen Bestellungen im Internet. Alles, was deine privaten Daten angeht, ist mit
Vorsicht zu handhaben._So gro3 der Nutzen des Internets auch sein mag, umso unterschatzter
sind manchmal eben auch die Gefahren. Vor allem_vergessen die meisten Internetnutzer das
reale Leben, wenn man den ganzen Tag vor dem PC, Tablet oder Smartphone hangt. Die Gefahr
einer Sucht zu erliegen, ist sehr groR. Nicht umsonst steigen auch die Zahlen der
Suchterkrankungen in diesem Bereich immer wieder von Jahr zu Jahr. Im Internet finden sich
nun einmal auch sehr viele Online-Spiele, die mit einem entsprechenden Belohnungssystem
arbeiten, bei dem unser Gehirn ausgetrickst wird. Das bedeutet, dass uns etwas vorgetauscht
wird, was aber gar nicht der Realitat entspricht. Wir wollen immer weiterspielen, da wir
entsprechende Belohnungen im Spiel bekommen. Im Spiel selber kénnen wir den Hang zur
Realitat verlieren, was sich dann auch wieder negativ auf unser Leben auswirken kann.
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DIE MOGLICHKEITEN MODERNER FAHRPLANAUSKUNFTSSOFTWARE

Offentliche Verkehrsmittel sollen Menschen in moglichst kurzer Zeit von A nach B
transportieren — in der Stadt und auf dem Land. Intermodales Reisen gewinnt dabei an Relevanz
und fuhr oftmals schneller ans Ziel. Mobile Fahrplan-Apps fiir Smartphones und Tablets eignen
sich optimal, um verschiedenste Fortbewegungsmittel und arten flexibel und einfach miteinander
zu verknupfen.

Der Trend zur Kombination unterschiedlicher Verkehrsmittel wahrend einer Reise stellt
neue Anforderungen an die moderne Fahrgastinformation: Ankunfts- und Reisealternativen
missen an jedem Ort, zu jeder Zeit schnell, einfach und umfassend verfiigbar sein. Hier kommt
den mobilen Geraten eine besondere Bedeutung zu: Die Fahrplanauskunft in Form einer App
fungiert als Navigationsgerat und lotst den Reisenden durch den Verkehrsdschungel.

Die Zahlen sprechen eine eindeutige Sprache: Fahrplan-Apps, wie der DB-Navigator der
Deutschen Bahn AG (DB), werden immer beliebter. Diese Entwicklung zeigt weiterhin, dass der
stationdre heimische PC zunehmend durch Smartphones und Tablets abgeldst wird. Wer mobil
ist, nutzt flir seine Reiseauskiinfte hdufiger eine App als die ,,klassische Website — besonders fur
lokale und kurzfristige Anfragen. Beispielhaft dafur stehen vor allem skandinavischen Lander
wie z. B. Danemark, dessen Einwohner in hohem MaR mobile Geréte verwenden: Uber 50 % der
Dénen haben mittlerweile ein Smartphone — auf jedem zweiten davon ist die App Rejseplanen
installiert, die auf dem Fahrplanauskunftssystem Hafas von HaCon basiert. 69% aller
Fahrplananfragen kommen hier Giber das mobile Netz.

Die Madglichkeiten moderner Fahrplanauskunftssoftware stehen denen der Pkw-
Navigationssystem in nichts nach: So konnen mittels geocodierten Date wichtige
Zusatzinformationen zur Kklassischen Reiseauskunft kommuniziert werden, wie z. B.
Bahnhofszugange, Aufziuige, Bahnsteige oder auch andere Points of Interest. Karten zeigen dem
Fahrgast sowohl Objekte in der Nahe als auch FulRwege und Linienverladufe an. Selbst spezielle
temporare Informationen, etwa zu Groldveranstaltungen, konnen in das Routing Uber die
Fahrplanauskunft eingebunden werden. So ist es mdglich, Sonderparkplatze, Pendelverkehre,
geanderte Verkehrsfilhrungen und Ahnliches auszuweisen.

Zu den ortsspezifischen Informationen zahlen auch statische Lagepléne, die barrierefreies
Routing innerhalb von Bahnhdofen sicherstellen. Insbesondere fir Menschen m.it Behinderung
und Reisende mit besonders viel Gepéack oder Kinderwagen sind Hinweise zu Rolltreppen,
Rampen, etc. relevant. Die DB etwa betreibt bislang 1550 stufenlos erreichbare Bahnhofe und
gewahrleistet mobilitatseingeschrankten Menschen vielerorts Hilfe beim Ein- und Ausstieg.
Neben der eigentlichen Umristung der Stationen, Bushaltestellen und Fahrzeuge werden auch
die Informationen, die sich Reisende vor und wahrend der Fahrt einholen, immer wichtiger: Wer
im Vorfeld weil3, wo und wie man Stufen umgehen kann und Hindernisse meidet, reist deutlich
entspannter - ob als Rollstuhlfahrer oder mit unhandlichem Gepéck im Schlepptau. Viele
Fahrgéste interessieren sich daher fir Wege jenseits der Treppenaufstiege und sind fur die
kirzeste Distanz zum Lift oder zur Rolltreppe dankbar.

Ist meine Bahn pinktlich? Wartet mein Anschlusszug? Gibt es eine Alternative fur eine
verspatete Verbindung? Diese und ahnliche Fragen haben Fahrgdste, insbesondere wenn sich
Storungen im Betriebsablauf ergeben. Sie wollen schnell und ohne groRe Verzdgerungen
informiert werden. Auch hier helfen Apps dabei, immer auf dem Laufenden zu bleiben.
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RESEARCH AUTOMATED SECURITY TESTING OF WEB APPLICATIONS

Today, web applications and websites are dangerous systems that store important and
confidential data on the Internet. To provide a more user-friendly environment, using the latest
protocols for ease and flexibility of interaction, web applications are becoming highly
vulnerable. Developing fast, using various tools and methods, sites rely on a large amount of
inherited code. By assessing how secure a web application is, it is possible to ensure the spread
of data leakage to third parties, although the web itself was not originally intended for the safe
launch of critical applications. This involves the use of an unsuitable platform, where only a
small number of security breaches are detected and allows you to analyze the losses. Therefore,
to be able to protect your data and confidential information, the research topic related to the
security of web applications was chosen.

The object of the study of the automated web application security testing system is the
testing of the real-life cycle of the web application, which analyzes the auxiliary tools to identify
possible vulnerabilities and ways to protect against potential threats.

Implementing the system of studied security technologies of web applications, the
processes of detection and analysis of critical security vulnerabilities in the environment are
considered, frequent types of threats have been revealed recently, vulnerability testing services
are considered. The study of automated security testing system uses:

1. The method of obtaining identifying information for web applications.

Which is based on a set of HTTP-requests, which allows you to collect information: on
which web server the application is running; with what technique it is developed; what versions
of software it uses. The method itself has received wide practical application due to its simplicity
and accessibility. The method itself does not allow you to find new vulnerabilities in the web
application but allows you to indicate the very possibility of leakage of information about the
web application.

2. Penetration testing method.

Which involves testing a running web application by sending queries that simulate user
activity. Including incorrect requests, appropriate actions of the attacker. In this method, there
are three main tasks: obtaining and analyzing the structure of the web application; construction
of a set of test HTTP-requests based on the structure of the web application; run a test suite with
web application response analysis to identify vulnerabilities.

This work is of practical importance in the form of software development, which upon
receipt of data provides a report on potential problems in the protection system of the selected
web application to security testing professionals. The application itself can be used in
enterprises, companies, for educational purposes.

The implementation of the system makes it possible to: analyze the behaviour of web
applications on the most common attack scenarios; get basic information about the technical
component of the web application; identify and eliminate vulnerabilities in website protection in
advance.

References:

1. AHAJIM3 VYI'PO3 BE3OIIACHOCTH BEB-IIPMJIOXKEHUN [URL] ANALIZ
UGROZ BEZOPASNOSTI VEB-PRILOZhENIY .pdf (alley-science.ru)

2. TectupoBanue Ha NPOHUKHOBEHUE [URL]
https://defmod.ru/services/testirovaniye-na-proniknoveniye/
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PROGRAMMING LANGUAGES TRENDS: PRESENT AND FUTURE

There is no doubt that software programmer is a hot career right now. IT is the advantage
without which we cannot imagine our life: the Internet, business transactions and operations,
education, security, health sector, industry and enterprises, mobile phones with various
functions. But what languages do software engineers use? Which are the best and the most
trending ones?

The growing popularity of Python has become one of the recent trends in programming
languages. According to the survey by Stack Overflow, it is the first in the line of the top
programming languages. It has disadvantage as it rarely appears on client-side and mobile apps.
But it pays off due to its simplicity and a great number of libraries that allows developers no
longer need to write the code from scratch.

The next is JavaScript, the most popular programming language for building interactive
websites. When combined with Node.js, programmers can use JavaScript to produce web content
on the server before a page is sent to the browser, which can be used to build games and
communication applications that run directly in the browser. A wide variety of add-ons extend
the functionality of JavaScript as well. JavaScript is used extensively in website and mobile
application development.

The most widespread programming language is Java, which has confidently taken first
positions in the ratings for many years. Due to its platform independence and high adaptability,
this programming language is used in both desktop and mobile development. Even though
Google announced in 2020 that Kotlin is now the language of choice for Android app
developers, Java is still widely used for mobile app development.

As for C it is probably the oldest commonly used programming language and is the root of
other programming languages such as C#, Java, and JavaScript. C and C++ developers can make
use of compilers for a wide variety of platforms, making applications developed in these
languages largely transportable. Also remember, C++ is A bit more challenging to pick up and
become productive with than C (and even more so than Java) and coding in C is stricter, not very
beginner-friendly language.

We cannot help mentioning Go, a programming language designed at Google by Robert
Griesemer, Rob Pike, and Ken Thompson. According to the Stack Overflow reports, Go falls
under the list of top 5 most loved languages by developers for the year 2020. Companies like
Uber, Google, etc. are working with the Go language and you can choose to learn Go as it
seems that the language is going be bigger in the coming years.

So what predictions could be made? We are in several steps to the space and other planets.
With decades all can change but let’s look what languages SpaceX uses now ( American
aerospace manufacturer and space transportation services company). SpaceX engineers shared:
the programming languages they code in are: C & C++ for flight software, HTML, JavaScript &
CSS for displays and python for testing. So that is a question for you, are you running for present
trends or for the future ones?
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ABTOMATHU30BAHI IHOOPMAIIVMHI TEXHOJOT'TI

CydacHuil CBIT 3HAXOIUTHCA HA TIOPO31 YETBEPTOI MPOMHCIOBOI pPEBONIONIL. 3a
aBTOMaTH3alier0  BimOyBaeThcs  Iu@poBizamis  BUpoOHMITBAa. Mera -  MIIBHUIIUATH
MPOAYKTUBHICTh, €(PEKTHBHICTh, IIBUJAKICTh 1 SKICTb BUPOOHHYMX IPOLECIB, IO MPHU3BEAC IO
OUTHIIIOI KOHKYPEHTOCIPOMOXKHOCTI KOMITaHI Ha TNUIAXY JI0 CTAHOBJICHHS MaiOyTHBOTO
MIPOMHCIIOBOCTI.

ABTOMaTH3aIlisg — 1€ 3aMiHa JiSJIBHOCTI JIIOJMHUA pOOOTOI0 MammH 1 MexaHi3MmiB. O0csru
aBTOMaTH3alii, THUM 1 XapakTep BUKOPUCTAHHSA TEXHIYHUX 3ac00iB 3alieXaTh BiJ XapakTepy
KOHKpeTHOi TexHousorii. CTymiHb aBTOMAaTH3allii MOK€ 3MIHIOBATUCS B LIMPOKHX MEXax: Bij
CUCTEeM, B SKHX MPOIEC YIMPaBIIHHS IMOBHICTIO 3JIHCHIOETHCS JIIOJAMHOIO, JIO TaKUX, J€ BIiH
peaizyeTbesi aBTOMaTUYHO.

ABTOMaTH3aIliI0 yNpaBiIiHHA Ta iH(QOPMAIiiHOI CHCTEMH HEOOXiTHO BUKOPUCTOBYBATH B
TaKWX BUIAJKaX, KOJU:

®  yyacTh JIFOJIMHU B YIPaBIiHHI MPOIIECOM BUMArae BiJ Hel 3aHaITO BUCOKOI KBaJi(hiKarlii;

® CHCTeMa yNpaBIIiHHS 3HAXOAUTHCS B CEPEIOBHIL, IO MOXKE OyTH HEOE3MEUHUM IS SKUTTSI

1 3710pOB'sl JIFOJIUHH;

e (Hi310JIOTIYHI 1 ICUXOJIOTTYHI MOKIIMBOCTI JIFOJIMHU ISl YIIPABJIiHHS MTPOIIECOM HEIOCTATHI;

® [IpOLIECH, IKUMU Tpeba yNpaBIIsATH, IEPEKUBAIOTh KpUTUYHY a00 aBapiiiHy cUTYyaLilo.

ABToMaTHn3oBaHa iH(opMaIliiiHa TEXHOIOTiA nepeadayae iCHyBaHHS KOMIUIEKCY BiJIOBITHUX
TEXHIYHUX 3ac00iB, SKi peani3yroTh iH(pOpMaliifHuii mpolec, a TaKOXK - CHCTEMHU YIPaBIIiHHA
UM KOMIUIEKCOM TEXHIYHUX 3ac00iB. OCKUIbKM ICTOTHY YacTHHY TEXHIYHUX 3ac0o0iB uis
peanizaiii iHGOpMAaIIHUX TEXHOJIOTTH 3aliMarOTh 3aCO0M KOMII'FOTEPHOI TEXHIKH, TO YacTO ITiJl
iHpOpMaLIfHUMHI TEXHOJIOTISIMH, OCOOJMBO IIiJi HOBUMH iH(OPMAIIHHUMHU TEXHOJIOTISIMHU,
PO3YMIIOTBCS KOMM'IOTepHI 1H(OpMaIiiiHI TexHosorii, Xoda MOHATTA "iHopmariiiHa
TEXHOJIOT1s" BITHOCUTHCA /10 BCSIKOTO MEPETBOPEHHIO 1H(OpMallii, B TOMY YMCIIl 1 Ha ManepoBii
OCHOBI.

HoBa indopmamiiina TexHosoris (abo komm'roTepHa iH(popMaliiiHa TEXHOJOris) — L€
iHpopManiiiHa TexHonorid 3 "npyxHiM" iHTepdelicoM poOOTH KopHUCTyBaya, 110 BUKOPUCTOBYE
TepCoHaIbHI KOMI'IOTEPH 1 TeJeKOMyHiKaliiiHi 3acobu. [i incTpymeHTapieM € omuH ab0 KilbKa
B33a€MOIIOB'SI3aHUX MPOTrPaMHUX MPOAYKTIB JUIsl IEBHOI'O TUITY KOMI'FOTepa, TEXHOJIOTisT poOoTH
B SIKHX JIO3BOJISIE JOCATTH TIOCTABIIEHOI KOPUCTYBAaYeM METH.

Takum unHOM, aBTOMaTH30BaHa iH(OpMaIiiiHa TEXHOIOTis CKJIAJA€ThCsl 3 TEXHIYHUX
MPUCTPOiB, HaiyacTilie KOMM'IOTEPIB, KOMYHIKAIIfHOI TEXHIKH, 3aco0iB opraHizauiiHoOl
TEXHIKH, IPOrPaMHOT0 3a0e3eUeHHsI, OpraHi3alifHO METOAMYHUX MaTepiajiB, epcoHay, SKUI
o0'eqHaHMI y TEXHOJOTIYHUM maHutokoK. lLlei maHmro)kok 3abesnedye 30ip, mnepenady,
HaKOMHWYEHHs, 30epiranHs, 00poOKy, BUKOPUCTAHHS Ta MOLIMPEHHs iH(opMarlii.

Merta Oynpb-sKoi 1H()OpMaLIiHHOT TEXHOJIOTI — OTpUMATH MOTPIOHY 1H(pOpMAIlit0 HEOOX1THOT
AKOCT1 Ha 3a7anoMy Hocii. [Ipu boMy iCHYIOTh pi3HI OOMEKEHHs Ha BapTiCTh 0OPOOKH JTaHUX,
TPYJIOMICTKICTh MPOIIECIB BUKOPUCTAHHS 1HPOPMAIITHOTO pecypcy, HalliHICTh 1 OTIEpaTUBHICTh
nporecy oopoOku iHpopmallii, a TAKOX AKICTh OTPUMYBaHOT 1HPOpMALLi.

[npopmaniiina TexHOJIOTIS TICHO NOB'sI3aHa 3 1H(QOpPMALIHUMKM cUCTeMaMu, SIKI € Ui Hel
OCHOBHMM cepeoBuiieM. OCHOBHa MeTa iHPOpPMaLiHOT TEXHOJIOTIT — OTpUMAaTH HEOOXITHY IS
KopucTyBada 1H(OpMaIil0 B pPE3yJbTaTi MIIECOPSIMOBAHUX i 3 MepepoOKH TEePBUHHOI
iHpopmanii. InpopmariiiHa cuctema - 1€ CepelOBUINE, CKIAJOBUMH €IEMEHTaMHU SKOTO €
KOMIT'FOTEPH, KOMII'IOTEpHI Mepexi, IporpaMHi MPOIyKTH, 0a3u JaHUX, JIOIH, PI3HOTO pPOaY
TEXHIYHI i MpOrpaMHi 3acO0H 3B'SI3KY.
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Tepmin "indopmaniiina cucrema' HAISKUTh 0 KJIacy MPOTPAMHUX MPOIYKTIB, IO
aBTOMAaTH3YyIOTh BeleHHs Oi3Hecy. Cucrema Ha3uBaeTbes iH(OpMAIiiiHOIO, SKIIO BOHA
niaTpuMye iHpopMalliiftHe 3a0e3reueHHs O13Hecy.

Best mismeHicTs mignpueMcTBa ctocoBHO IC 3BoMTHCS 10 TakuX 0a30BHX ormepariiii: J0X0u,
BHJIaTKH, 3AJIMIIOK, OaylaHc, aHaii3 1 ianyBaHHs. Ll oneparltii cToCyroThCcsl OyIb-IKuX 00'€KTIB
00Ky, a came: TOBapH, Marepiaid, OCHOBHI 3aCO0M, 0€3rOTIBKOBI 1 TOTIBKOBI I'POIIOBI KOIITH
tomo. [IpakTdHO BCi Oi3HEcC-TIpolleCH MIANMPUEMCTBA YU OyAb-SKMH BHJ EKOHOMIYHOL
JiSUTBHOCTI MOKHA TIPEJICTABUTH IIUMU OTIepAIlisiMHU.

Meronomnoriunoro ocHoBoro IC € cucTeMHU# Mixij, BiAMOBIIHO JI0 SKOTO Oy/b-sSKa CHCTEMa
- e CYKYIIHICTh B33a€MOIIOB'S3aHUX OO'€KTIB Ui JOCATHEHHs 3aranbHOi MeTH. [loBeminka
CHCTEMH Mae€ psijl BIACTUBOCTEH, TAKUX SK:

LUTICHICTh - TIOBEAIHKA OKpPEMHX OO'€KTIB PO3IISNAETBCA 3 TO3MLII CTPYKTYpH BCi€l

CHCTEMH;

3a0e3neueHHs CTIHKOCTI (PyHKIIIOHYBaHHS CUCTEMH;
aJanTUBHICTb JI0 3MiH 30BHIIIHHOTO CEPEIOBHUIIIA;
3MATHICTh O HABYaHHS LUIAXOM 3MiHHM CTPYKTYPH CHCTEMH BIANOBIAHO IO 3MiHH METH

CHCTEMH.

3a momomoroio IC HagaeThCsi MOXIIMBICTH BCTAHOBJICHHS 3B'A3KYy MK yciMa eleMeHTaMu
0i13HeC-TpOIIeCiB MIAIPUEMCTBA, WO TMOKpAIly€e€ MOXIMWBOCTI IIJIaHYBaHHS, KOHTPOIIO i
perymoBaHHs mporeciB. [Hdopmariiitna cucrema, mpu GopMyBaHHI SIKOT BAKOPUCTAHO TPUHITHIT
3BOPOTHOTO 3B'A3KYy Ha BCiX piBHsAX ympasniHHa 1 cydacHi IKT, 3a0e3nedye 3B'S30k Mix
€JIEMEHTaMHU CHUCTEMH YTPABIIHHA U eJleMeHTaMH Oi3Hec-TpoIeciB, TOOTO MiX yciMa eTarmaMu
NPURHATTS pillieHb, @ TAKOXK HAJAa€ MOXKIIMBICTh HAKOIIMYEHHSI JAaHUX, aHAII3y 1 MO/IETIOBAHHS.

Ha cporogni po3BHHEHY apXiTEKTypy 3a3BHUYail BIJHOCSATH /O OJHI€I 3 JIBOX KaTeropii:
1H(pOopMaLiHHO-00UHCIIOBATBHOIO MOTYKHOTO cepBepa 3 MIAKIIOYEHUMH 0 HbOTO TEpMiHATIaMHU
a00 JIOKaJIbHOI PO3MOALTICHOT iH(OPMAIIITHO-00UNCITIOBATIFHOI MEPEkKi CepBEPIB 1 KITIEHTCHKUX
pobouux craHIiil, mo 3abe3meuye cminbHe BHKOpUCTaHHS pecypciB. IC MOXyTh 3HAYHO
pI3HUTHCA 3a TUIIAMU OO'€KTIB YIIPaBIIHHS B €KOHOMIYHMX CHUCTEMax, XapakTepoM Ta o0CAroM
3aja4, sIKi BOHU PO3B'A3YI0Th, Ta HU3KOIO IHIIUX 03HAK, TOMY iX KJIacH(]iKyOTh 3a:

v\ TepUTOPIiaILHOI 03HAKO0I0, 200 cdeporo MisILHOCTI - JepKaBHi, TepUTOpPialbHi

(perioHanbHi), Taxy3eBi, 00'eTHaHb, TIAIPHUEMCTB a00 YCTAHOB;

v\ npusHayeHHsM - iH(OpMaIliiiHO-TIONIyKOBI, iH(OpMAamiiiHO-10BiAKOBI, iH(OpMAiiiHO-
KepyIoui, CHCTEMHU MiATPUMKH NPUNRHATTA pillleHb, iHTenekTyanabHi IC;

v\ cTymeHeMm uHeHTpajizanii 00podku ingopmauii - nenrtpanizosani IC, nenenrpanizoBani
IC, po3noaineni iHpopMmariiitHi cuctTemu;

v crynenem interpanii ¢yHkuiii - GaratopiBHeBi 3 iHTErpaIi€ro 3a PiBHAMU YIPABIiHHSI
(mianpueMcTBO - 00'eTHaHHS, 00'€IHAHHS - Tamy3b TolI0), 6aratopiBHeBi IC 3 iHTerpariero
3a PiBHSIMH TUTAaHYBaHHS TOIIO;

v' BuaoM o006poOku iHdopmanii - ¢daxrorpadiuHi, JOKyMEHTal bHi, IOKYMEHTAIbHO-
¢dakrorpadiyuHi, MyJIbTUME1IHI, TEKCTOBI TOILIO;

v omepaTuBHIicTIO 00po0KH iHpoOpMAaii - cicTeMH peabHOTO Yacy, OTlepaTHBHOI 0OPOOKH
TpaH3aKIiii, TakeTHOI 0OpOoOKH;

v\ BHJIaMH JisUIBHOCTi - CHCTEMa aBTOMaTH30BAHOTO MPOEKTyBaHHs, aBToMaru3oBani IC,
aBTOMATH30BaHI CUCTEMH YIIPaBIIIHHS TEXHOJIOTTYHUMH Tporecamu, kopropatusHi IC.

Otxe, IC Bkitouae B cebe BXiaHy iHpoOpMaLitoo (AaHi, IHCTPYKIii) Ta BUXIIHY iH(opMalio
(3BiTH, pO3paxyHKH) 1 (QYHKIIIOHYE B 1H(POPMAIIHOMY CEpeIOBHUII. 3a JTOMOMOTOK 3aco0iB
00poOku iHpopMalii BXigHa iHpOpMallis MepeTBOPIOETHCS HA BUXIIHY, 1 MOTIM HAJCHUIAE€THCS
KopuctyBady abo ixmiif IC.

MoxHa 3poOMTHM BHCHOBKM, IO aBTOMaTH3alis iHQOpMAaLiHHUX TEXHOJOTiH - 11e
HEBIJBOPOTHHIA €TaIl €BOJIIOLIIT JIFOJICBKOTO CYCITiIbCTBA Ta JIO/ICTBA B IILJIOMY.
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THE INCREASE OF EFFICIENCY OF TRANSPORTATION
MANAGEMENT SYSTEM

Transportation management systems (TMS) are software solutions that companies use to
automate many of the tasks involved in managing their transportation operations and assist in the
day-to-day processes involved in transporting their resources, products, and people. Many of
these systems employ real-time data, which makes it much easier for organizations to efficiently
manage transportation activities related to their supply chain and logistics. The use of real-time
data can also lead to significant time and cost savings.

There are some of the ways that technology increases the efficiency and reduces the cost
of transportation management. Data relating to delivery quantities or work orders, customer
addresses, time windows, truck sizes, driver shifts, and any other transportation parameters can
be entered individually or uploaded in a file into the TMS. Highly developed algorithms then
calculate the most effective pick-up and delivery sequences, based upon these operational details
and constraints.

Loads are allocated to the appropriate trucks and drivers, producing a series of routes
with accurate travel times. In cases where the same fixed routes are operated daily or weekly,
adjustments can be made to optimize the schedule for the day’s deliveries. The transportation
plan can be amended to accommodate late orders or specific customer requirements, while
ensuring efficiency and feasibility.

There are essentially three TMS licensing options available:
1. On Premises: This is the traditional model in which organizations purchase on-premises
licenses and deploy the TMS software on their own servers. The advantage of the on-premises
model is the control it offers, which is useful if organizations need to integrate the TMS
software with existing systems that are hosted internally.
2. Hosted: These are cloud-based and software as a service (SaaS) models in which someone
else hosts the TMS software on their servers, manages many of the related issues, and delivers
services remotely.
3. Hybrid: Hybrid is a blend of both on-premises and hosted licensing, which offers
organizations greater flexibility and additional cost savings without giving up the ability to
customize the software in ways that best fit their needs.

Until fairly recently, most TMS were traditional on-premises solutions, but over the past
few years, nearly all leading TMS vendors have moved to the cloud. Cloud-based TMS
applications offer performance improvements at reduced prices, which puts TMS in reach for
many small and medium-sized businesses that were never able to afford the more expensive on-
premises systems.

Transportation management systems are proprietary technology, and several U.S.
companies have filed patents to protect their intellectual property rights for systems they have
developed. Companies such as IBM, SAP, Manhattan Associates, TheFreeTMS.com, Oracle,
JDA, and Sterling each hold more than a dozen patents on various aspects of their technology,
and many other companies either hold or have applied for TMS patents. Judgments against non-
U.S. software companies for TMS patent infringement are often unenforceable, however, so a
U.S. patent does not offer global protection.
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REFACTORING SQL QUERIES

Often, code that was hastily written or hasn't been refactored for a long time is difficult
for the reader to understand. Common knowledge is that on the project programs are read much
more often than they are written, so do not forget about such an important component of the
software development process. For a fast and quality development process, both new and old
team members need to understand what is happening in the program they are developing. This
knowledge will later help you write code faster, look for errors in the program, and possibly even
improve system performance.

So what is refactoring? Refactoring consists of improving the internal structure of an
existing program's source code, while preserving its external behavior. Usually, refactoring is
done after adding some functionality to the program. Programmers do not neglect this technique,
but use it either when urgently needed, or refactor regularly.

Since this technique is important for development, it makes sense to apply it not only to
functional and object-oriented programming languages, but also to other programming
paradigms. It is proposed to consider the query language SQL. This language is standard for
most DBMS in use that use a relational approach. Relational databases occupy a leading position
in the global market.

Refactoring of SQL queries can be carried out with two main goals: improving the
readability of a query by changing its structure, and improving performance. With such a change,
the database schema should not be changed, because these techniques will relate to refactoring
the database architecture.

This topic is relevant now, it is being considered by experts. Leading SQL formatters are
starting to add techniques that will help improve not only the database architecture, but also the
previously written queries. As a result of the search, we were able to find two software products
that provide refactoring methods, but a small number of the proposed methods can be attributed
specifically to refactoring SQL queries.

To implement the development of methods for refactoring SQL queries, you can use the
methods that are intended for object-oriented programming languages as a basis. You can also
try to replace some language constructs in favor of those that will improve the performance of
the query.

For the best application of the found methods, it is proposed to create software that will
automate the process of refactoring queries. Such a solution will allow you to avoid mistakes
when applying methods yourself, reduce the time for changing a query and make it more
convenient. Since queries are usually used in the text of programs that are written in an object-
oriented language and queries themselves do not always need refactoring, it makes little sense to
develop an extension for the development environment, but it would be more comfortable,
because there is no need to use others. means. Nevertheless, it is proposed to develop a separate
program that will contain the necessary tools for refactoring SQL queries.

As a result, it can be noted that this topic is relevant and still insufficiently studied. Some
software products already include refactoring techniques in their toolbox. It is necessary to
develop in this direction to improve the work of software products with databases.
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INFORMATIOINSTECHNOLOGIE UND AUTOMATISIERUNG

Die Automatisierung ist der Ersatz menschlicher Aktivitaten durch Maschinen
Mechanismen. Der Automatisierungsgrad kann an einen weiten Bereich geknipft werden: von
dem System, in dem der Steuerungsprozess von einer Person ausgefiihrt wird, bis zu dem
System, in dem er automatisch implementiert wird. Automatisierung des Managements,
Auffinden und Automatisieren von Informationssystemen, Automatisierung von Technologien,
die in folgenden Féllen erforderlich sind:

- physiologische und psychologische Fé&higkeiten des Menschen, diesen Prozess der
Unzulénglichkeit zu bewaltigen;

- Standortmanagementsystem in der Umwelt, Sicherheit flir das Leben und die Gesundheit des
Menschen;

- Die Teilnahme des Menschen am Prozessmanagement erfordert zu hohe Qualifikationen.

- Der zu kontrollierende Prozess tberprift die kritische Situation oder die Notsituation.

Die automatisierte Informationstechnologie beinhaltet das Vorhandensein einer Reihe
geeigneter technischer Mittel, die den Informationsprozess und das Managementsystem dieser
Reihe technischer Mittel implementieren (normalerweise Software sowie organisatorische und
methodische Unterstlitzung, die zu Personal und technischen Mitteln in einem einzigen
technologischen Prozess fihrt). Ein Teil der technischen Mittel zur Implementierung der
Informationstechnologie bietet Computertechnologie, die hdufig unter Informationstechnologie
steht, insbesondere unter den Nachrichten der Informationstechnologie, dem Verstandnis der
Computerinformationstechnologie, dem Bedarf an "Informationstechnologie”, die mit
verarbeiteten Informationen verbunden sind. so auch auf Papierbasis.

Der Zweck jeder Informationstechnologie besteht darin, die erforderlichen Informationen
uber die erforderliche Qualitat auf der Ruckseite abzurufen. Gleichzeitig gibt es
Einschrankungen hinsichtlich der Datenmenge in der Box, der Komplexitat der Prozesse zur
Verwendung der Informationsressource, der Zuverldssigkeit und Effizienz  des
Informationsverarbeitung und der Qualitat des Informationsempfangs.

Die Informationstechnologie ist eng mit den Informationssystemen verbunden, was fur
sie von grundlegender Bedeutung ist. Die Informationstechnologie ist ein Prozess, der aus klar
geregelten Regeln fir die Durchfuhrung von Vorgéngen besteht, in der Tat Phasen
unterschiedlicher Komplexitat tber die in Computern gespeicherten Daten. Der Hauptzweck der
Informationstechnologie besteht darin, die erforderlichen Informationen fiir Benutzer als
Ergebnis gezielter Aktionen zum Anzeigen von Primarinformationen zu erhalten.

Der technologische Support der IT schafft ein Subsystem, das Informationsdienste
automatisiert, um Anwendungsprobleme unter Verwendung von Computern und anderen
technischen Kontrollmitteln in den etablierten Betriebsarten zu lgsen.

Die Effektivitat der automatisierten Informationstechnologie bestimmt die Bewertung der
Dateneffizienz, die Komplexitat der Verwendung von Informationsressourcen, die
Zuverlassigkeit und Funktionsweise jedes Informationsverarbeitungsprozesses sowie die Qualitat
der erhaltenen Informationen. Die Essenz des Problems, das das Informationssystem mithilfe
automatisierter Informationstechnologie: Ermittlung des Informationsbedarfs; Sammlung von
Informationen; Eingabe von Informationen aus externen oder internen Quellen;
Informationsverarbeitung und -analyse; Eingabe von Informationen zur Bereitstellung von
Verbrauchern oder Ubertragung auf ein anderes System u.a.
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HISTORY OF PERSONAL COMPUTERS

The history of the personal computer as mass-market consumer electronic devices
effectively began in 1977 with the introduction of microcomputers, although some mainframe
and minicomputers had been applied as single-user systems much earlier. A personal computer is
one intended for interactive individual use, as opposed to a mainframe computer where the end
user's requests are filtered through operating staff, or a time sharing system in which one large
processor is shared by many individuals. After the development of the microprocessor,
individual personal computers were low enough in cost that they eventually became affordable
consumer goods. Early personal computers — generally called microcomputers— were sold often
in electronic kit form and in limited numbers, and were of interest mostly to hobbyists and
technicians.

Computer terminals were used for time sharing access to central computers. Before the
introduction of the microprocessor in the early 1970s, computers were generally large, costly
systems owned by large corporations, universities, government agencies, and similar-sized
institutions. End users generally did not directly interact with the machine, but instead would
prepare tasks for the computer on off-line equipment, such as card punches. A number of
assignments for the computer would be gathered up and processed in batch mode. After the job
had completed, users could collect the results. In some cases, it could take hours or days between
submitting a job to the computing center and receiving the output.

Mobile operators, as well as financial organizations, have huge databases, which allows
them to conduct a detailed analysis of the accumulated information. In addition to using Big
Data to provide quality services, the technology can be used to detect and prevent fraud.
Enterprises of the mining and fuel and oil industries can accumulate information about the
amount of products produced and, based on this data, draw conclusions about the effectiveness
of field development, monitor the condition of equipment, and build graphs for forecasting
demand for products.

All of the above applications of big data technology need some information protection.
For example, a financial company that has just started its commercial activity can cause
considerable material damage if a competing firm gets access to the accumulated or processed
data. But the greatest damage can be caused to fuel and energy companies that are directly
connected with the state, if you do not make attempts to protect your information.

Currently, the accumulated information is of great value. With the advent of global
computer networks, in particular the Internet, access to information has become much easier,
which has led to an increased risk of data security breaches in the absence of measures to protect
them.

When designing data protection tools for distributed systems, it is necessary to take into
account that, on the one hand, they must reliably preserve confidential data, and on the other
hand, they must support multi-level protection with the possibility of adding or removing a
certain level, depending on the network infrastructure and the data being processed.

References:
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IFORMATION TECHNOLOGIES IN PANDEMIC TERMS

The whole educational system from elementary to tertiary level has been collapsed during
the lockdown period of the new coronavirus disease 2019 (COVID-19) not only in Ukraine but
across the globe. Therefore, this is the time to seriously rethink, revamp and redesign the
education system in much demanding need of unprecedented present situation. Informal and
non-formal education is also tremendously affected. However, it is a well-established assumption
that no pedagogical approach can replace the position of formal education due to having teacher-
taught direct interaction. But, the aftermath of COVID-19 crisis, online education became a
pedagogical shift from traditional method to the modern approach of teaching-learning from
classroom to Zoom, from personal to virtual and from seminars to webinars. Previously, e-
learning, distance education and correspondence courses were popularly considered as the part of
non-formal education, but as of now, it seems that it would gradually replace the formal
education system if the circumstances enduringly persist over the time [1].

The coronavirus pandemic has brought many changes. It has forced people all to find new
ways of working, interacting and living. It has raised questions about how the societies are
ordered, and about where the people want and need to invest for the future. It has shown the
strengths and highlighted the weaknesses. It has set new challenges, not the least of which is to
try to find a cure. Digital technology is a crucial component of the collective effort to tackle the
virus and support the new ways of living and working reality during this exceptional time.

Online platforms are important sources of information and activity. They are particularly
important in times of crisis, when they are a vital channel for providing basic needs and ensuring
access to information. They must be a source that people can rely on. They need to play their
part in ensuring information shared is reliable and timely.

The European Commission has been working to coordinate, complement and initiate
measures to deal with every aspect of the coronavirus pandemic, and digital, media and telecoms
play a vital role. Digital technologies have never been more important in people’s lives, and
making sure Europe has the infrastructure, the connectivity and the regulations in place to
respond to coronavirus and to keep people active and safe online is the mission.

Digital networks are essential in terms of providing the infrastructure and platforms
people are all increasingly reliant on. In these times of confinement due to coronavirus, they
ensure a lifeline for the social lives. They offer a wealth of information, activities and learning
opportunities, from skills sharing and collaborative working to creativity and culture in film,
theatre, art and much more [2].

After several months of online experiences, a paradigm shift has occurred with online
teaching, gaining prominence to have the near permanence even after COVID-19 pandemic
leading to refreezing. Refreezing step is inevitable for integrating technology in teaching-
learning process that enables the teachers to teach students with the methods in which they
would not only feel comfortable but also, they can match the demands of technology in 21st
century [1].

Literature:
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INTERNEN-MARKETING UND SEINE AUTOMATISIERUNG

Online-Marketing umfasst Social Media-Werbung, Suchmaschinenoptimierung, E-Mail-
Marketing, Suchmaschinenmarketing, Inbound-Marketing, Affiliate-Marketing und andere. Aber nicht
immer konnen Kunden detaillierte Informationen zu einem bestimmten Produkt finden oder sie werden
einfach keine potenziellen Kunden.

Daher hilft die Marketingautomatisierung dem Online-Marketing._ Ziel ist es, die
Kommunikation mit bestehenden oder potenziellen Kunden zu verbessern, indem ihnen beispielsweise
automatisch personalisierte E-Mails gesendet werden, die auf ihrem Verhalten basieren.

Ein typischer, automatisiert ablaufender Marketing Prozess ist der Onboarding-Prozess.
Dieser wird ausgel0st, sobald sich ein User auf einer Website registriert. Sofort bekommt er eine
Mail mit den wichtigsten Informationen zugesandt. Im Idealfall erhélt er dann in den néchsten
Tagen jeweils eine weitere Information per Mail und wird so schrittweise naher an das Produkt
herangefihrt.

Wie man vielleicht schon in den Beispielen gemerkt hat, greift Marketing Automation
sehr oft auf die E-Mail als Tool zurtick. Der grofRe Unterschied zum normalen Newsletter ist aber
der, dass nicht ein Newsletter an alle Abonnenten verschickt wird, sondern personalisierte
Newsletter an bestimmte Personen zu bestimmten Zeitpunkten.

Es gibt noch einige weitere Einsatzgebiete, zum Beispiel Tools, die erkennen, ob der
Besucher schon mal auf deiner Seite war oder und ihm dann den je nachdem einen spezifischen
Inhalt zeigt, aber der groRte Anwendungsbereich ist die Automatisierung der Kommunikation
via E-Mail,

Warum ist Marketing Automation so wichtig? Viele Unternehmen haben mittlerweile
verstanden, dass sie gute Inhalte auf ihrer Seite zur Verfiigung stellen mussten, um Leute auf die
Seite zu bringen. Einige Unternehmen bieten weiters exklusive Inhalte an, die sich User gegen
ihre E-Mail-Adresse herunterladen kénnen. Und was passiert dann? Oftmals gar nichts. Denn
30-50% aller Leads sind noch nicht bereit zu kaufen und 79% aller Leads konvertieren nie in
einen Kunden.

Hier liegt also einiges an Potenzial brach, welches mit Marketing Automation genutzt
werden kann. Mit Marketing Automation lasst sich der Return of Investment merkbar
verbessern.. Trotz all dieser Vorteile nutzen erst 4% aller Unternehmen Marketing Automation
Software. Du kannst dir damit momentan also noch einen grofRen Wettbewerbsvorteil sichern.

Wenn Unternehmen ihre Marketingaktivitdten auf Lander bzw. Mérkte aullerhalb des
Heimatmarktes ausdehnen, wird dies auch als internationales Marketing bezeichnet. Dabei lassen
sich das so genannte externe und interne Umfeld unterscheiden: Externes Umfeld: Bedingungen
fir die Aufnahme, Anderung, Weiterfiihnrung, Beendigung von Aktivitaten auf Auslandsmarkten.
Dabei lassen sich die einzelnen Bedingungen folgenden Gruppen zuordnen: politisch-
wirtschaftliche Faktoren, rechtliche Regelungen, sozio-kulturelle Besonderheiten, Technologie
und Okologie. Die sozio-kulturellen Gegebenheiten spielen im internationalen Marketing eine
besonders wichtige Rolle. Internes Umfeld: Faktoren, die im Unternehmen selbst das Marketing
beeinflussen koénnen, wie z. B. Unternehmenskultur, Internationalisierungs-Know-How und
Ressourcen. Unternehmenskultur wird verstanden als ein System von Wertvorstellungen,
Verhaltensnormen sowie von Denk- und Handlungsweisen.
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THE HISTORY OF PROGRAMMING LANGUAGES

The first language in the history of programming was an algorithm created by Ada
Lovelace in 1883. In 1936, Alonzo Church and Alan Turing specialized in computer codes for
the first time. The church expressed lambda thinking formulatically.

The first modern computers were created in the 1940s. As low programming language, it
was a difficult task to program manually. Then the programmers realized the need for high-level
languages to reduce the effort required to write the assembly language programs manually.
Konrad Zuse purpose the idea of the first-ever high-level languages. He developed Plankalkdil
between 1943 and 1945, but for some reason, it was not implemented.

Early (1950-1957) computers were set-up/programmed using binary assembly codes for
that exact computer. Multiplication, or even adding numbers that took more than one word, was
done in several steps. Registers had different abilities which you needed to know. It was obvious
that the set-up for one computer wouldn't work for another.

In 1954, the team FORTRAN was invented at IBM team led by John Bacus; It was the
first widely used programming language for general purpose high-level functional
implementation of which was in contrast to a design on paper. When FORTRAN was first
introduced, it was seen skepticism due to errors, delays in the development and comparative
effectiveness programs coded manually written in the book. However, the hardware market,
which is rapidly developing; it eventually became known for its efficiency.

COBOL was the first high-level programming language that can run on a computer type
or brand. COBOL was first conceived when Mary K. Howes convened meeting in 1959 to
discuss how to create a computer language that can be shared between businesses. Innovation
Hopper with COBOL developed a new way of writing symbolic programming. Its programming
was self-documentation. Betty Holberton helped edit the language that was submitted to the
government printing press in 1960. FORMAC was designed by Jean E. Sammet in 1960.

More radical and innovative than the language RAD, are new scripting language. They
come directly from other languages and contain new syntax and more liberal inclusion functions.
However, scripting languages have become the most famous of them used in connection with the
Internet.

In the late 1980s, the era of the Internet. The rapid growth of the Internet has become a
major key moment in the world of programming languages. One of the most important and most
popular programming languages today, Javascript was created in 1995. It was created by
Brendan Eyhom just 10 days. Previously, no one even Javascript would not have such a huge
thing in the world of programming. That's why while no one paid attention to javascript.

This is one of the most popular programming languages, and almost every website that exists
today, built on JavaScript. This is one of the key technologies of the World Wide Web, the other
two - CSS and HTML.
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OBJECT-ORIENTED PROGRAMMING (OOP)

Object-oriented programming (OOP) is a programming methodology based on
representing a program as a collection of objects, each of which is an instance of a certain class,
and the classes form an inheritance hierarchy. ldeologically, OOP is an approach to
programming as to modeling information objects, which solves at a new level the main task of
structured programming: structuring information from the point of view of controllability, which
significantly improves controllability of the modeling process itself, which, in turn, is especially
important when implementing large projects. Manageability for hierarchical systems implies
minimizing data redundancy (like normalization) and their integrity, therefore, what is created is
conveniently manageable - it will be easy to understand. Thus, through the tactical task of
controllability, a strategic task is solved - to translate the programmer’s understanding of the task
into the most convenient form for further use. The basic principles of structuring in the case of
OORP are related to various aspects of the basic understanding of the subject problem, which is
required for optimal control of the corresponding model:

e abstraction for highlighting in a simulated subject that is important for solving a specific
problem in the subject, ultimately - the contextual understanding of the subject,
formalized in the form of a class;

e encapsulation for fast and safe organization of hierarchical controllability itself: so that a
simple “what to do” command is sufficient, without simultaneously specifying how to do
it, since this is a different level of control;

e inheritance for fast and safe organization of related concepts: so that it would be enough
to take into account only changes at each hierarchical step, without duplicating
everything else taken into account in the previous steps;

e polymorphism to determine the point at which it is better to parallelize a single control,
or vice versa - to put it together.

That is, in fact, we are talking about the progressive organization of information
according to the primary semantic criteria: "important / unimportant”, "key / details", "parent /
child", "single / multiple". Progression at the last stage makes it possible to move to the next
level of detail, which closes the overall process.

Ordinary human language reflects the OOP ideology, starting with the encapsulation of
the idea of an object in the form of its name and ending with the polymorphism of the use of the
word in a figurative sense, which ultimately develops the expression of representation through
the name of the object to a full-fledged concept-class.

Most complex systems are hierarchical. But not all software is complex. There are applications
that are designed and used by the same person. But they have a limited scope. Questions
complexities appear when developing corporate software, industrial programming.
The complexity of software is caused by four causal reasons:

the complexity of the real domain, from which comes the order on the resolution.

the difficulty of managing the design.

the need to ensure sufficient flexibility in the program.

description of the complexity of the behavior of large discrete systems.
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MEASURING THE IMPACT OF INTERRUPT DELAYS
IN REAL-TIME OPERATING SYSTEMS

Real time operating systems (RTOS) are designed for tasks that require immediate
responses to any changes in the environment, or hard real-time tasks. Hardware and software
interrupts play a significant part in ensuring that the system runs and performs all the tasks
correctly and promptly, hence it is important to be able to analyze and predict the time of task
execution while bearing in mind the usage of interrupt calls and their respective handler
functions, as well as specific RTOS architecture details, such as task scheduling, priorities etc.

The possible situations that may lead to interrupt delays are as follows:

1. Queue delays — multi-core system architecture, complex interrupt handlers and such other
factors influence the efficiency of the system during task queue processing.

2. Priority issues — inversion of task priority is a common problem in RTOSs that needs to
be handled carefully when programming and running multi-threaded applications.

3. Postponed interrupts — sometimes the system can postpone the interrupt handling upon
receiving its interrupt signal. This also needs to be taken into consideration when
planning and writing the interrupt handler portion of the code.

The goal of this research project is to examine the impact of the presented interrupt delay
situations on the time of handling hardware and software interrupts. For this, a metric known as
Worst Case Execution Time (WCET) will be used. WCET describes the longest time interval a
task can be executed for. This metric provides crucial insight into the way real-time operating
systems execute hard real-time tasks. There are three groups of methods of WCET evaluation —
analytical (static), measurement-based (dynamic) and hybrid methods.

Static measurement approach allows application analysis based on its source code
structure and the methods and system calls used. The main drawback of using static methods lies
in the necessity of complex hardware and software for precise diagnosis.

Measurement-based methods are used in absence of the source code of the application.
These techniques mostly consist of running benchmarks on the program. Dynamic analysis
cannot guarantee the safety of the so-called “raw” WCET value obtained by its means, which is
why it is not suitable for real-time systems.

Unfortunately, a great number of experiments conducted on measuring WCET for RTOS-
specific tasks shows that there is no universal way of providing fast and accurate results with
limiting oneself to using either static or dynamic methods only. That is where the hybrid
approach comes in. Hybrid methods combine various positive aspects of static and dynamic
techniques for the optimal calculation speed and measurement results. New hybrid methods are
constantly being developed and researched, albeit mainly for specific situations that are not
restricted to RTOS usage, which is why hybrid methods can still be inefficient unless they are
tailored to the task at hand.

The practical aim for this research project is not only to determine an effective way for
WCET measurement and the impact of interrupt delays on the overall WCET value in RTOSs,
but also to highlight the tasks in various scientific fields for which the longevity of interrupt
delays is vital for successful execution.
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RESEARCH AND DEVELOPMENT OF SOFTWARE PROTECTION AGAINST
UNLICENSED USE

The problem of protecting software from unlicensed use is one of the most common
issues today, as it directly increases the developer's profit. The problem has many solutions, with
different advantages and disadvantages. They can be both technically and software implemented.
The choice of a method of protection always depends on several important things such as:

- the method of distribution of the program,
- the value of information,
- price and others.

One of the most reliable methods is to use an electronic key. Among its advantages: the
convenience of use, technical and organizational complexity of hacking or bypassing protection,
the ability to perform cryptographic transformations.

Electronic key (for specialized keys - hardware key) — soft-hardware designed to protect
system and data from copying, illegal use and unauthorized distribution. The basis of hardware
keys is a specialized chip, or read-protected microcontroller, with unique algorithms for each
key. There are some simpler models that also used, such as usual flash memory devices, which
contain some authentication information that can be read by a special device or program.

The main disadvantages of electronic hardware keys are the high price and the problem
of delivery of the key to the buyer, for the ordinary keys - less security, because you can
intercept and analyze the process of "communication™ of the key with the program. But you need
to have direct access to the workplace, which is a difficult task in the controlled area.

After reviewing the possible options, the decision was made to develop software that
converts ordinary flash media into an electronic key to avoid the disadvantages of hardware
electronic keys. The principle is based on encrypting a certain basic secret on a flash drive, after
each use of the key to access the program, it is overwritten with another secret for later use.

The system consists of two parts:

a) a software package that creates a protected basic secret (authentication information),
processes it and performs verification.

b) a flash drive on which this secret is stored.

A flash drive with a small amount of memory up to 1 GB is used as a hardware key. It
must be prepared before use: forbid reading, writing, modification, full access and other
permissions for all but the program that processes the electronic key.

The program itself is a software tool that solves the problem of creating a key, encrypting
it and downloading it to a flash device, protecting the device itself, preparing and testing it for
use as a means of protection (prohibition of reading, writing, editing, etc.), retrieve the key from
the media, decrypt and authenticate it, and overwrite the device for the next session.

As a study, it is possible to evaluate and compare the use of different encryption
protocols on the parameters of speed and reliability of protection against burglary or bypass (key
emulation).

The developed software package is simple and easy to use, it can be used for both
training and commercial use.
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ADVANCED MECHATRONIC SYSTEMS
FOR INDUSTRIAL MANIPULATOR APPLICATIONS

For today the main trend in the field of industrial automation is the use of mechatronic
systems as the main means of creating the final product. Typically, such systems are used where
it is quite difficult and dangerous for humans to perform the work effectively, and the requested
accuracy and speed of operations exceed human capabilities. There are many types of such
systems, but in general, there are 2 main types of such systems: special purpose and universal.

Special purpose systems are not flexible enough in terms of performing a wide range of
tasks and when the changing of workflow or manufacturing technology is required, therefore a
profound change in their configuration must be made.

At the same time, the design of universal mechatronic systems is more flexible in terms
of changing the type of activity. Most of these systems reproduce existing biological organisms
both completely and partially according to their design. Thus, the most common types of
universal mechatronic systems are industrial 6 DoF manipulators.

The main requirements for such robots are high load capacity, rapid acceleration and
deceleration operating at high speeds, high accuracy of positioning of the operating device and
the minimum errors levels in the main operating modules.

All these requirements must be met at the stage of creating operating modules of such
machines that mostly represented as servos.

Controller Rotary encoder Load
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O\ /
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Pic. 1 Block diagram of the servo system

The servo is a system of executive motor and feedback system. The main feature of
servos is the ability to control their speed, torque and position. Therefore, such devices can be
used for positioning, tracking, etc.

As for a manipulator, the system consists of a reducer, an actuator and an encoder. An
additional requirement for the system is compactness, high accurate methods of production of
the mechanical transmission components and their reliability. One such system may be a
combination of brushless DC (BLDC) motors and gears. Such a combination will create a
compact system and the physical features of BLDC cycloid motors and cycloid gears and ensure
maximum reliability of such an assembly.
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BLDC motor is an electro-commutated DC motor that does not require a direct
connection with the power supply system as in conventional traffic police, which greatly
increases its reliability. These motors support vector control, which allows achieving the desired
performance of its output.

A cycloidal reducer is currently the best way to transfer mechanical energy. Having a
wider flank provides more strength and hence enables larger load capacities resisting stress. The
contact in case of cycloidal gears is between the concave surface and the convex flank, which
ensures less wear and tear. No interference occurs in these types of gears.

The feedback system can be represented in the form of magnetically sensitive Hall
sensors and a magnetic target disk and has a bit rate of 12 bits, which gives 4096 unique
positions per revolution. And when it is used conjointly with high ratio gearboxes, the number of
positions per evolution (and precision as a result) increases drastically.
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ANALYSIS OF NEURAL NETWORKS TO DETECT NETWORK ATTACKS
Today, the whole world uses the Internet. Searching for information, buying goods,

communication - all this happens in the virtual world. However, as in real life, there are
criminals who try to steal confidential information from users, to interfere in the system for
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criminal purposes and more. That is why the issue of cyberattacks is very acute in the modern
world, which confirms the relevance of the topic.

One of the most popular types of attacks is network. Appropriate software and hardware
are available to protect computer networks. However, there is a problem tracking authorized
connections that can gain full access to network services. Intrusion detection systems are used to
detect such attacks in real time. There is a standard approach - the analysis of network traffic and
in case of detection of anomalies by sensors of sending of data to analyzers then the question of
the further actions is solved. But this approach is not effective with a large amount of data. In the
case of a large amount of data, it is advisable to use Data Mining technology.

At the present stage, neural networks are used to detect network attacks, the advantage of
which is that they are capable of self-learning, they can find new network attacks. In addition,
the method of detecting attacks based on neural networks is rational, as it allows you to select a
large number of features, and then classify network packets. This allows you to get the following
data: detect the attack in real time, set its type and characteristics. A review of scientific sources
has shown that network attacks can be detected based on the following neural networks: Multi-
Layer Perceptron (MLP); Radial Basis Function Network (RBF); Kohonen network or Self
Organizing Maps (SOM); fuzzy network (Adaptive-Network-Based Fuzzy Inference System,
ANFIS).

Since there are many types of neural networks with different capabilities, the results of
their work may differ. The essence of hybrid approaches is to implement various schemes of
combining basic classifiers, which allow to eliminate shortcomings in their operation separately.
However, at the same time an important disadvantage of such techniques is the lack of
universality of their application. Therefore, for further work it is proposed to use a hybrid
approach to detecting network attacks: simultaneously based on three different neural network
models.

It is known that neural network models can be created both programmatically (Python,
PHP, etc.) and using neural packages (MatLAB, St Neural Networks, etc.). To create samples for
the purpose of learning neural networks, the NSL-KDD database was chosen. The database
presents the following categories of attacks: DoS; R2L; U2R; Probe, each of which, in turn, is
served by several classes.
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RECOGNITION OF A FLOWCHART FOR CONVERSION TO A GRAPH VIEW

A flowchart is a diagram that depicts a process, system or computer algorithm. As a
visual representation of data flow, flowcharts are useful in writing a program or algorithm and
explaining it to others or collaborating with them on it. Therefore, flowcharts are often used in
academic works as part (fragments) of program documentation.

But if the data from the flowchart is needed for further analysis, then the flowchart have
to be converted to another type of data, for example in graph view. To solve this problem it is
necessary to develop an algorithm that should recognize the controls and data the flowchart.
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Block diagram is flowchart kind and is composed of function blocks of different shapes,
linked by lines. Each block describes one or several actions. Flowchart elements can be divided
into two types: graphical elements and printed characters. The graphical elements of the block
diagram are: Start/End symbol, Input/Output symbol, Process symbol, Decision symbol.

To recognize a flowchart requires:

1. Conduct digital processing of the block diagram image;

2. Select the graphical elements of the flowchart in the image;
3. Recognize printed text in the flowchart elements.

Work with digital images can be divided into three stages:

1. Initial filtration and image preparation:

For image filtration, methods are used that allow identifying the required areas on the
image without analyzing them. Most of these methods use a single transformation to all points in
the image. Such methods include binarization of image by threshold, Fourier transform, Wavelet
reinterpretation, contour and boundary detection, correlation, etc.

2. Logical processing of filtration results:

After filtering the image, we get a set of data that is suitable for further processing. The
methods that allow to go from the image to the objects in the image include: morphology,
contour analysis, segmentation, modelling, Fourier descriptors and others.

3. Decision making algorithms based on logical processing:

After logical image processing, it is necessary to use methods that do not work with the
image directly, but allow making decisions on the basis of the previous image processing. In
many cases, machine learning and decision making tasks. For example, the task of recognizing
text on the image is included in the category of machine learning classification tasks.

The task of recognizing text in an image is quite popular, and there are many scientific
works on this topic. Two approaches are used to create a system of text recognition: metrics and
neural networks.

Today there are three main approaches for solving the problem of recognition of printed
characters by means of metrics: pattern, structural, and iconic.

Current approaches to shape recognition can be divided as follows: methods based on the
outline and methods based on the area, spatial domain and transformation domain; information-
preserving and not-information-preserving methods. However, approaches to the vision and
submission of figures are often divided, depending on the processing methods, into
Onedimensional function, Polygonal approximation, Spatial interrelation feature, Moments,
Scalespace methods, Shape transform domains. To define disordered shapes on the basis of
contours, we often use: complex coordinates, distance function, dot-cut, contour curvature, and
Fourier descriptors. All these methods (except for the Fourier descriptors) are included in the
class of "one-dimensional functions of figure perception™.

The recognition result can be used to convert the flowchart into a graph view.
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WHO IS A WEB DEVELOPER? WHAT DOES HE DO?

Web developer: To answer the question “What is a web developer?”, we must first look
at what a web developer does and how they do it. A web developer or programmer is someone
who takes a web design - which has been created by either a client or a design team - and turns it
into a website. They do this by writing lines and lines of complicated code, using a variety of
languages. Web developers have quite a difficult job because they essentially have to take a

56



language we understand, such as English, and translate it into a language that a computer
understands, such as Python or HTML.

Nature of employment: Web developers are found working in various types of
organizations, including large corporations and governments, small and medium-sized
companies, or alone as freelancers. Some web developers work for one organization as a
permanent full-time employee, while others may work as independent consultants, or as
contractors for an agency or at home personal use. Web developers typically handle both server-
side and front-end logic. This usually involves implementing all the visual elements that users
see and use in the web applications or use, as well as all the web services that are necessary to
power the usage of their developing work. Salaries vary depending on the type of development
work, location, and level of seniority.

Type of work performed: Modern web applications often contain three or more tiers, and
depending on the size of the team a developer works on, he or she may specialize in one or more
of these tiers - or may take a more interdisciplinary role. A web developer is usually classified as
a Front-end web development or a Back-End Web Developer. For example, in a two-person
team, one developer may focus on the technologies sent to the client such as HTML, JavaScript,
CSS, ReactJs or AngularJS and on the server-side frameworks (such as Perl, Python, Ruby, PHP,
Java, ASP, ASP.NET, Node.js) used to deliver content and scripts to the client. Meanwhile, the
other developer might focus on the interaction between server-side frameworks, the webserver,
and a database system. Further, depending on the size of their organization, the aforementioned
developers might work closely with a content creator/copywriter, marketing adviser, user
experience designer, web designer, web producer, project manager, software architect, or
database administrator - or they may be responsible for such tasks as web design and project
management themselves.

What does a Web developer do? A web developer builds and maintains websites with the
client and consumer in mind. That is, the end design must include products and services offered
and show how users may access these. For example, a customer may want a form to capture an
end user’s e-mail to request additional information, provide a newsletter, or thank a customer for
their business. One type of developer may focus on setting up the back end of a site (back-end
developer) while another may focus on the client side to add style and functionality to the
website itself (front-end developer).Web developers are familiar with technology and understand
how computers and web servers operate. They are also very familiar with many software
programs, web applications and web programming languages, such as hypertext markup
language (HTML), JavaScript (JS), Ruby on Rails, and C++. They must be able to communicate
effectively, set goals and meet deadlines.

References:

1. What is a web-developer? [URL] https://www.bitdegree.org/tutorials/what-is-a-web-

developer/

O. 0. Zhukovets
Language Supervisor — I.V. Shpak
Dnipro National University of Railway Transport named after Academician V. Lazarian

COMPUTER ENGINEERING

Computer Engineering (CoE or CpE) is a branch of engineering that combines several
areas of computer science and electronic engineering that are necessary for the development of
computer hardware and software. Computer engineers typically receive training in electronic
engineering (or electrical engineering), software design, and hardware and software integration,
not just software engineering or electronic engineering. Computer engineers are involved in
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many of the hardware and software aspects of computing, from designing individual
microcontrollers, microprocessors, personal computers and supercomputers to circuit design.
This area of engineering focuses not only on how computer systems themselves work, but also
on how they integrate into the big picture. Common tasks involving computer engineers include
writing software and firmware for embedded microcontrollers, designing VLSI circuits,
designing analog sensors, designing mixed signal printed circuit boards, and designing operating
systems.

Computer engineers are also suitable for robotics research, which rely heavily on the use
of digital systems to control and monitor electrical systems such as motors, communications, and
sensors. In many institutions of higher education, computer science students are allowed to
choose areas of advanced study in their junior and senior years of study because the full
spectrum of knowledge used in the design and use of computers goes beyond the bachelor's
degree. Computer engineering in some universities is called computer science and engineering.
Most entry-level jobs in computer engineering require at least a bachelor's degree in computer
engineering (or computer science and engineering). Typically, many mathematical disciplines
need to be studied, such as calculus, algebra and trigonometry, as well as some computer science
lessons. An electronic engineering degree is sometimes accepted because of the similarities
between the two fields. Since hardware engineers usually work with computer software systems,
a strong background in computer programming is required. According to BLS, "Computer
engineering is similar to electrical engineering, but some computer science courses have been
added to the curriculum.” Some large firms or specialized professions require a master's degree.
It is also important for computer engineers to keep up with the rapid development of technology.
Therefore, many continue to study throughout their careers. This can be helpful, especially when
it comes to learning new skills or improving existing ones. For example, because the relative cost
of fixing a bug increases as it is in the software development cycle, there can be great cost
savings associated with developing and testing quality code as soon as possible in the process,
especially prior to release.

There are two main areas in computer engineering: hardware and software. Computer
Hardware According to BLS, Job Outlook for Computer Hardware Engineers, the expected ten-
year growth from 2019 to 2029 for computer hardware was roughly 2% and a total of 71,100
jobs. Computer software According to the US Bureau of Labor Statistics (BLS), "Computer
application software engineers and computer systems software engineers are projected to be
among the professions that are growing faster than average." The expected ten-year growth from
2014 for computer software was estimated at seventeen percent, and in the same year there were
a total of 1,114,000 jobs.

References:
1.Computer Engineering [URL] https://ru.qaz.wiki/wiki/Computer_engineering
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CEKIIIA 3
BYJIBEJBLHA THKEHEPISI TA EKOJIOTTYHA BE3IEKA
CIVIL ENGINEERING AND ENVIRONMENTAL SAFETY

N. A. Andreiakhina
Language supervisor: A. A. Muntian, Candidate of Philological Sciences, Associate Professor
Dnipro National University of Railway Transport named after Academician V. Lazarian

ENVIRONMENTAL PROTECTION IN UKRAINE

The protection of nature has become one of the most burning problems of the 21st
century. The Earth provides people with mineral resources, rivers, forests, fields — everything
that makes the foundation of industrial and agricultural production. Why does all this want
protection? Because people often do things which pollute land and waters greatly. It’s very
dangerous because it damages health of the people.

There are a lot of industrial enterprises in our country, that’s why we can’t ignore the
problem of the protection of our environment. Our plants and factories put their waste materials
into water and atmosphere and pollute the environment. There are, many kinds of transport in
our big cities, that’s why we must pay attention to the protection of our nature and the health of
people.

The accident at the Chornobyl nuclear power plant in April 1986 caused radioactive
contamination of a vast area around the plant. More than 100 000 Ukrainian citizens were
evacuated from the city of Ghornobyl and other areas around the reactor site.

The other problem is an earthquakes. We know some terrible earthquakes in Armenia. Our
scientists try to forecast earthquakes, then we can protect ourselves from them.

Not only people but the nature is too ill. Millions of years ago animals lived on land,
there were lots of trees on the Earth. But now trees as well as. the animal world are in danger.
They are killed by polluted air and acid rains. Tons of smoke and gas are emitted into the air. But
unfortunately very little is being done to save them. If the trees die, we shall die too, because
they supply us with oxygen to breathe.

Environmental protection is a great concern of the Ukrainian Government. The Ministry
of Environment Protection was founded in Ukraine. Their tasks are to control the state of
environment and sources of pollution, to protect the water resources of Ukraine, to extend the
network of nature reserves and to maintain with international ecological organizations.

The Ukrainian Green Party is very active today. “Zeleny Svit” is the Russian ecological
newspaper. It calls on people to protect the nature and to use it in a more careful and economical
manner for the benefit of the present and future generations.

Our Earth is our home. I think people must take care of our Motherland.

W. B. Babitsch

Srachleiterin — M.L. Smyrnowa

Nationale Universitat flr Eisenbah- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

MASCHINENBAU UND OKOLOGISCHE SICHERHEIT
Zu den wichtigsten Fragen der methodischen Natur umfassen Probleme der Bildung und
Entwicklung der konzeptionellen und kategorialen Gerdte der Umweltsicherheit. Die Aufgabe

der wissenschaftlichen Entwicklung von Konzepten und Begriffen in diesem Bereich kann ihre
wissenschaftliche Interpretation nicht unterschatzt werden. Die bestehende Vielfalt bei der
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Anwendung bestimmter Konzepte in der Literatur weist darauf hin, dass viele Probleme mit dem
Fehlen eines einzelnen Ansatzes fir Umweltprobleme bei Vertretern verschiedener Branchen
verbunden sind. Dies fuhrt oft dazu, einzelne Konzepte in einem synthetischen "Image" zu
mischen, das von Forschern ausdrucklich interpretiert wird. Es gibt also das Konzept der
"Umwelt" sowie eine Reihe anderer "Funde” von Ecakalits, insbesondere "6kologischer Raum",
was fur eine politische Phraseologie eine Hommage ist.

Okologie wurde als rein biologische Wissenschaft der Beziehung zwischen der
"Organismenumgebung™ geboren. Mit der Verbesserung des anthropogenen und von Menschen
getroffenen Drucks auf der Umwelt wurde jedoch eine offensichtliche Insuffizienz dieses
Ansatzes. In der Tat gibt es keine Phdnomene, Prozesse, Territorien, die von diesem méachtigen
Einfluss nicht erfasst werden wiirden. Die Interessen der modernen Okologie gingen weit zu
biologischen Grenzen. Das Ziel seiner Studie entwickelte sich aus der Analyse der Beziehung
"Organismus - der Umwelt" bis zur Beziehung "Mann - Natur”. Nach dem Verlassen des
Bauernhofs verwandelte es sich in einen verzweigten Wissenszweig, der ein breites Problem von
Problemen umfasst: von physiologischen und morphologischen und topographischen Merkmalen
der Arten an die Besonderheiten der menschlichen Wechselwirkung mit der natirlichen
Umgebung.

Umweltschéden ist die Art der 6kologischen Situation, die in den vorsatzlichen oder nicht
vorsatzlichen Auswirkungen von Umweltschdden besteht, die sozial politische oder
wirtschaftliche oder rechtliche Konsequenzen haben kénnen. Hat die folgenden Formulare.

1. Sorry, verursacht durch eine Quelle einer erhohten Umweltgefahr; Entschuldigung,
was fur die Gesundheit der Burger ist, die durch den Einfluss der kontaminierten Umgebung
verursacht wird, verursacht durch Aktivitdten von Unternehmen, Institutionen, Organisationen.
Dies entschuldigt sich als Ergebnis einer Straftat.

2. Entschuldigung fiir das Eigentum der Birger infolge schadlicher Wirkungen der
Umwelt, die durch wirtschaftliche oder andere Aktivitaten verursacht werden.

3. Wirtschaftlich (moglicherweise in Geld ermittelt werden) und soziale Verluste der
Gesellschaft und Einzelpersonen aufgrund von Umweltstabilitadt aufgrund der wirtschaftlichen
Tatigkeit, die durch Nichtverletzung der Umweltstabilitat vermieden werden kdnnte, was im
okologischen und wirtschaftlichen Potenzial auftritt.

Umweltschaden wird im Bruch von natirlichen Krawatten in der Natur ausgedriickt, was
bedeutet: - die Unmoglichkeit, Geldschéden auszufullen, die durch die natiirliche Umgebung
verursacht werden; - Entschadigung fiir Schaden in der Natur ist nur teilweise moglich, daher ist
der Schadensersatz bedingt

Die Umweltschaden verursachen negative externe Effekte, weil der Schadiger die Kosten
der Beseitigung urspriinglich nicht selbst tragen musste, sondern die Gesellschaft. Diese
Thematik der umweltékonomischen Gesamtrechnung spielt eine Rolle, wenn die Industrie
beispielsweise die zwangsldufig entstehenden chemischen Riickstdnde nicht zu entsorgen
braucht.

I. Biloschitska

Sprachleiterin — M. L. Smyrnowa

Nationale Universitat fir Eisenbahn- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

BILDUNG UND OKOLOGIE
Unter 6kologischen Bildung versteht man das Verstdndnis der Wechselwirkung von

Pflanzen, Tieren und Menschen zueinander. Im Mittelpunkt stehen der achtsame Umgang mit
den nattrlichen Ressourcen, das Erleben Okologisch intakter Lebensrdume und praktische
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Projekte, die den Kindern den Umweltschutz nahebringen. Durch die 6kologische Bildung
wissen die Kinder, dass das eigene Handeln sich auf die Umwelt auswirkt. Sie lernen so die
Verantwortung fur ihr Handeln in dem Umgang mit der Natur zu Gbernehmen.

Das Themenfeld der 6kologischen Bildung deckt alle Aspekte ab, welche die Kinder fur
die Natur und die Umwelt sensibilisieren. Dabei steht vor allem die Vermittlung von Wissen
uber eine gesunde Wechselbeziehung von Pflanzen, Tieren und Menschen im Mittelpunkt.
Anders als bei alteren Kindern erfolgt das Lernen tber die Natur bei den kleineren vor allem
uber die Emotionen.

Die Kinder sollen erfahren, wie sich verschiedene Materialien anfiihlen und welches
Gefiihl beim Spielen im Wald entsteht. Auf diese Weise schafft man schon bei den Jungsten
ein Bewusstsein flir die Umwelt. Dies ist die Grundlage flr die spatere Entwicklung eines
umweltbewussten Handelns. Denn nur das, was die Kinder kennen, koénnen sie auch
wertschatzen. Somit ist die 6kologische Bildung ein erster Schritt in der spielerischen
Umwelterziehung, der die Kinder mit dem Themenkomplex der Okologie vertraut macht.

Warum sind Bildung fir nachhaltige Entwicklung (kurz: BNE) und 6kologische
Menschenrechte so eng miteinander verwoben? Weil Kinder und Erwachsene weltweit von
den Folgen nicht-nachhaltigen Handelns betroffen sind. BNE befahigt Kinder und
Erwachsene, die gegenwartigen und zukiinftigen Auswirkungen des eigenen Tuns auf die
Welt zu verstehen und ein zukunftsfahiges nachhaltiges Denken und Handeln zu fordern.
Dabei gilt es, die Balance zwischen Okologie, Wirtschaft, Sozialem und Kultur zu erreichen.
Dazu zahlen neben unseren 6kologischen auch die sozialen, kulturellen und 6konomischen
Handlungen. Schauen wir auf die Zahlen, wird klar, warum BNE so wichtig ist: Jahrlich
sterben fast 2 Million Madchen und Jungen an umweltbedingten Folgen, wie beispielsweise
Luftverschmutzung oder schadlichen Chemikalien, ganz zu schweigen von den Folgen des
zunehmenden Klimawandels.

Darum wird es umso dringlicher, Kinder, Jugendliche und Erwachsene fir die
Herausforderungen der Gegenwart zu starken. Zudem sind Kinder der Grundpfeiler unserer
Gesellschaft — in vielen Lé&ndern stellen sie sogar die Mehrheit der Bevdlkerung.
Klimawandel, Umweltverschmutzung, Artenriickgang und nicht zuletzt die Corona Virus-
Pandemie machen deutlich, dass BNE zu einem Imperativ unserer Zeit. In Bildung fur
nachhaltige Entwicklung und 6kologische Kinderrechte investieren heilit, in die Zukunft zu
investieren.

Der 06kologische FuBabdruck ist die Flache der Erde, die du bendtigst, um deinen
Lebensstil und Lebensstandard, unter Fortfuhrung heutiger Bedingungen der Produktion,
dauerhaft zu halten. Als 6kologischen FuRabdruck bezeichnet man somit die Flache auf der
Erde die nétig ist, um den taglichen Ressourcenbedarf der Menschen abzudecken.Die
taglichen Ressourcen sind zum Beispiel Kleidung, und Nahrung, und Energie, wie auch
Entsorgung und Recycling. Die personliche Flache, die du brauchst lasst sich errechnen und
wird auf die Anzahl der Menschen auf dieser Erde hochgerechnet und dann mit den wirklich
verfugbaren Flachen abgeglichen.

Yucmikos M.IO.
Hayxosuii kepienux: Mynmsn A.Q., kanouoam QinonociuHux Hayx, 0oyenm
Jninposcoxkuit Hayionanvnuii Ynieepcumem 3aniznuunozo Tpancnopmy im. B. Jlazapsana

OPIr'AHI3ALISA PEMOHTY YI'T1750-1200
BupoOHuumii mpoiiec peMOHTy Tiipornepeaayl TEIuioBO3a CKIAAHMM 1 CKJIaJa€eThCs 3

BEJIMKOi KUIBKOCTI PI3HUX TEXHOJOTIYHUX, KOHTPOJIBHMX 1 TPAHCIOPTHUX OINepauii, sKi
3HAXOJSTHCA MK COOOI0 B TICHOMY B3a€MO3B’S3KY.
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3amauero opraHizailii BUpOOHUYOTO MPOIECY € BCTAHOBJICHHS BHU3HAYEHOTO MOPSIKY, a
TaKOK Yacy 1 MICIsl BAKOHAHHS BCIX HOTrO €JIEMEHTIB 3 BpaXyBaHHSM iX B3a€MO3B’SI3KiB TaKUM
YUHOM, 1100 3a0€3MeYUTH TIPH [IBOMY:

- Cy4YacHy TOTOBHICTH /10 MOHTaXy BCIX JIeTallel, sIKi CKJIaJIal0Th OKPEMi BY3JIH,
1 BCIX BY3J1iB, IO CKJIAJIAI0OTh MAIIMHY;

- HalMEHIIy MPOyKTUBHICTh PEMOHTY (BUPOOHUYMHA IIMKII);

- IIOBHY 3aBaHTaXEHICTh pOOOUUX, 3aHHATHUX B LIbOMY IPOLIECI.

[Ipu peMOHTI TEIUIOBO3IB MPHUIMAIOTHCS HEOOXIJHI 3aX0M MO eKOHOMIi marepialiB Ta
30epeKyBaHOCT] JCTaJIel JJII MOBTOPHOTO iX BUKOpHCTaHHA. [Ipym mpoMy Bci geTam, ki He
3agoBoNbHAIOTE BUMoraM TY gns IIP-3 i IIP-2, nmoBuHHI OyTHM BHUKOPUCTaHI Ha MajoMy
nepiogAudYHOMY, TpodiTaKTHYHOMY a00 Ha HEIUIAHOBHUX PEMOHTAax, MPH YMOBI JOTPUMaHHS
Bignosigaux TY.

Igponepenayy 3a  JONOMOIOK  4YajJO4YHOTO  IPUCTOCYBAaHHS Ta  KpaH-Oanku
BaHTaXoIMi ] eMHICTIO 10T. 3HIMAaIOTH 3 TEIUIOBO3a 1 BCTAaHOBIIOKTH HA IMIJACTAaBKYy Ta
po30uparoTh. Takok 3a paxyHOK KpaH-OalKM Ta CHELIaIbHOIO YaJOYHOI'O IPHUCTOCYBAHHS
3HiMatoTh Kpumky YITI 750-1200 i mpoBomsTh mepeBipKy Ta po30MpaHHS IHIINX BY3IIIB
nepeaayi.

[licns po3OupaHHs By31iB B HEOOXimHOMY 00’€Mi, AeTali OYHILYIOTh, MHIOTH Ta
NEepeBIPSAIOTh, BU3HAYAIOTh I1X NPUAATHICTH A0 MOAAJIBIIOTO BUKOpUCTaHHA. /[l 1poro
3aCTOCOBYIOTHCSI MarHiTHHH a00 yJIbTpa3ByKOBUH nedexrockomn. Ilichs mpoxoKeHHsT MarHiTHOT
nedexTockomii  JeTani  O00OB’S3KOBO PO3MAarHiuyrooThb. Po3marHidyBaHHS TPOBOAMUTHCA B
MOCTYNOBO yOyBalOUOMy 3MIHHOMY MartiTHOMy mouti. J[is 1mporo BKiIrOueHHH aedeKTocKor
MOCTYNOBO YAAJSAIOTh BijA JeTam (abo neranb Bif HHOro) Ha BiacraHi 1-1,5 M Ta TiTbKH micis
[[bOTO BUKJIIOYAI0Th. PO3Marniuena jierainb He TOBUHHA MPUTATYBATH METAJIEBY CTPYKKY.

I"ooBHMIT Bayl micist AEMOHTaXy BCTaHOBJIOIOTh Ha KaHTYBay, HAa SIKOMY HPOBOJSTH
OTJIA[ BaJly Ta HOTO pO30MpaHHSI.

Bci moTouHi peMOHTH CI1iJi BUKOHYBAaTH 3 BUKOPUCTAHHSIM arperarHo-By3JI0BOIO METO.Y,
MEpEKEBOr0 IUIAaHYBaHHS Ta KEpyBaHHsS, MeXaHi3alli TpyAOMICTKHX poOIT Ta Cy4acHOTO
KOHTPOJIbHO-BUMIPIOBAJILHOT'O IHCTPYMEHTY .

[Ipn HEOOX1AHOCTI PEMOHTY J€Tall T'OJOBHOI'O Bally HAINpPaBJISIOTHCS B 3BaprOBajbHE
BIJUTUICHHS JJ11 BUKOHAHHS HarlaBoYyHUX poOiT. Ilicns nporo HariaBieHi AeTaji MOTPaIisioTh
B MEXaHIYHE BIJUTIJICHHS JU1sI OOPOOKH /10 KPECISIPCHKUX PO3MIPIB.

ITicng mpoBeaeHHS MEXaHIUHUX ONepalliil By3/id FOJOBHOTO Bally (Baj HACOCHHMX KOJIC B
300p1, TypOIHHUI BaJl MEPILOTO CTYNEHs B 300pi, TypOIHHUHN Bajl Ipyroro CTyneHs) NiaAaraoTh
JMHAMIYHOMY OajlaHCyBaHHIO.

Jlo3BONIIETHCS HEOOXIJHI 3a30pHM B PYXOMHX CHPSKEHHSAX JeTajlell BITHOBIIIOBATH
XpOMYBaHHSIM, OCTAJIFOBAHHSM B 3QJIEXKHOCTI BiJl XapakTepy poOOTH CHPSKEHUX JIeTaleH.

Jlerani rizpornepenayl NMOBUHHI OyTM TNPOMMTI Ta OYMIIEHI BiJ Macja, CMOJMCTUX
BIJIKJIaJIEHb Ta Harapy; MacisHi KaHaJld Ta MacJIsgHI TpPyOOIpPOBOIY MPOMHUBAIOTH Ta MPOYBaIOTh
CYXHM CTHUCHYTHM TOBITpsIM. J[OTyCKa€eThCcs NMPOMUBAHHS JIETaliCil B CIEHiaTbHUX pPO3YMHAX.
Ilepen cknafaHHAM J1eTalli 3MAILYIOTh MAacJIOM.

[ligmUnHUKY KOYEHHS MOBMHHI OYTH NEMOHTOBaHI, MPOMHUTI Ta NEpPEBIpeHl Ta MpH
CKJIaJIaHH1 3MOHTOBAaHI BIIMOBIHO JI0 1IHCTPYKIIii.

CkialaHHsT TOJIOBHOTO BaJly NMPOBOAMTHCS Ha KaHTyBadi. Ilepen HacampkeHHSM Ha Ball
niecTepHi HarpiBatoTbesi B enekrporiedi g0 200°C. Inoma npuiisraHHs IIECTepHI Ha Ball Mae
Oytu He MeHIe 75% (TepeBipsAeTbCS HAHECEHHSIM TOHKOTO I1apy CUHBKH).

[Ticnsa ckiagaHHs FOJOBHUHM BaJl MEPEMIIYIOTh /Ul MOHTaXXy Ha Tiapornepeaady.
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Sprachleiterin — M. L. Smyrnowa

Nationale Universitat fir Eisenbahn- und Schienenverkehr, Dnipro,
benannt nach dem Akademiker W. Lasarjan

DIE BAHN-UMWELTVERTRAGLICHKEIT

Nur durch konsequente Weiterentwicklung konnen Bahnen ihren Konkurrenzvorteil
gegeniiber der Strale im Hinblick auf Energieverbrauch und CO2-Emissionen festigen.
Allgemein ist die Bahn als ein besonders umweltfreundliches Verkehrsmittel anerkannt, das sich
durch geringen spezifischen Energieverbrauch sowie geringe spezifische CO2-Emissionen
auszeichnet. Als Verkehrstrdger steht sie in  Konkurrenz zum StralRenverkehr, zur
Binnenschifffahrt und zum Luftverkehr. Dabei spielen im Personenverkehr der Pkw bei kleinen
und mittleren Entfernungen eine wesentliche Rolle, der Luftverkehr bei direkten Relationen auf
mittleren und groRen Entfernungen und die Schifffahrt fast gar keine Rolle. Beim Guterverkehr
deckt der Lkw den gesamten Bereich von kleinen bis grolRen Entfernungen ab, wéhrend die
Binnenschifffahrt nur auf relative wenigen Wasserstral3en tber mittlere und groRe Entfernungen
eine Bedeutung hat. Die Luftfahrt hat hier nur eine untergeordnete Funktion. Insgesamt ist also
die Strafle der groRte Konkurrent zur Schiene. Wichtiger Vorteil der Strale ist dabei die
wesentlich feinere Verteilung in der Flache. Die zunehmende Globalisierung der
Wirtschaftskreislaufe ldsst eine massive Zunahme der Verkehrsstrome besonders bei Giitern
erwarten. Wir erwarten eine Zunahme der Welt-bevolkerung von zurzeit ca. 6,8 Mrd. Menschen
auf tber 9 Mrd. im Jahr 2050, was ebenfalls eine Zunahme des Personen-und Warenverkehrs mit
sich bringt. Beide Effekte werden zu einer starken Steigerung des Energiebedarfs fuhren. Aus
Umweltschutzgriinden, insbesondere um der globalen Erwdrmung entgegenzuwirken, ist eine
massive Verringerung der CO2-Emissionen erforderlich, was nur durch eine erhebliche
Steigerung der erneuerbaren Energien im Energiemix moglich ist. Der ideale Verkehrstriger
verbraucht also wenig Energie und nutz moglichst erneuerbare Energien. Vergleichen wir
spezifischen Energieverbrauch und CO2-Ausstol3, so hat die Bahn gegenuber der Strale heute
klare Vorteile. GroPe Potenziale zeigen sich, wenn man das Bahnsystem gesamthaft betrachtet.
Bei Nahverkehrssystemen wie StraBenbahnen und U-Bahnen sind zwar alle Triebfahrzeuge
nutzbremsfahing; die beim Bremsen zuriickgewandelte Energie kann aber nicht immer zeitgleich
von anderen Nutzern aufgenommen werden und muss daher in Bremswiderstinden in Warme
umgewandelt werden. Messungen und Berechnungen haben ergeben, dass ca. 30% der Energie,
die in ein innerstadtisches Gleichstromnetz eingespeist wird, auf diese Weise verschwendet wird.
Technische Losungen hierfir existieren heute schon, sind aber bisher aus Kostengriinden leider
nur vereinzelt realisiert worden:

1. Ruckspeisefahige Unterwerke ermdglichen eine Rickspeisung der nicht benétigten
Energie ins 6ffentliche Netz.

2. Stationére Speicher in Unterwerken oder mobile Speicher auf den Fahrzeugen nehmen
die Uberschiissige Energie auf und geben sie bei der ndchsten Anfahrt wieder ab.

Hier liegt ein Potenzial brach, dessen Nutzung bei weiter steigenden Energiekosten immer
attraktiver wird.

Im Vollbahnbereich liegen Potenziale in einer VergleichméRigung des Betriebsablaufs.
Dazu gehoren besonders aber moglichst gleichmaRige und haltfreie Fahrten im Guterverkehr,
was bei der derzeitigen Streckenauslastung eine besondere Herausforderung darstellt.

Die Verkehrstrager werden zunehmend anhand von Kriterien der Umweltvertraglichkeit
bewertet. Besonders wichtig sind dabei der spezifische Energieverbrauch und die spezifischen
CO2-Emissionen. Hier hat das System Bahn heute einen deutlichen Vorsprung. Beim
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Kraftfahrzeug werden weltweit enorme Anstrengungen unternommen, um Treibstoffverbrauch
und Emissionen zu reduzieren.

Jcamoniooin Icmainos
Hayxosuii kepienux: 1.1. 3asapyesa, kano. ¢inon. n., doyenm
JHinpoecvkuii HayioHoNbHUL YHIGEpcUmem 3ani3HU4HO20 mpancnopmy im. B. Jlazapsna.

YHIKAJIBHI MOCTH JHITIPA

KokeH mpoXuTuii 1eHb Cy4acHOI JIIOAMHU, HAITOBHIOE JKUTTS MOTOKOM iH(opmarii. Tak
BIIKPUBAIOTHCS HOBI MOKJIMBOCTI JiIsl Ti3HAHHS CBITY. JIFoACTBO Oyjye HOBI JIOPOTH, MOCTH,
TYHEIN, TIOEJHYIOUYM Ha KapTi CBITY e KiIbka HOBUX Micipb. Lo droam MOXyTh OTpUMatu B
pe3yabTaTi 11boro? Bu3HAauNMTH CBOE 3aBJaHHS B KUTTI. BiguyTu cebe 4acTUHOIO IUIOTO CBITY.
HaOyTu HOBHX 3HaHb Ta JOCBI/I.

Crorozani s cryaentk npuixad 3 Mapokko B YkpaiHy 3m100yBatd ¢ax 3ali3HUYHHKA.
Bubip Moei mpodecii HeBUTIAAKOBHMA, S OO0 MOJIOPOXKYBATH, i 3HAYUTh, JIFOOIIO MMi3HABATH
cBit. Ilig yac HaB4aHHS s Ai3HaBCS, 10 JIHIIPO I BEJIMKE MICTO, SIKE PO3TAIlOBaHE Ha JIBOX
Oeperax piuku JlHimpo. OOuaBa Oepera MoB'S3yIOTh MiX COOOK0 KiJIbKa YHIKaIbHHUX MOCTIB 3
[[IKaBUMH Ha3BaMHU.

HaiixpacusimmmM i 3aragkoBum MoctoM [lHinpa BBaskaeTbess Mepedo-XepCOHCHKHA MICT.
Bin posramoBaHuii B MallbOBHUYIM YacTWHI MiCTa, MPOXOJUTh 4Yepe3 TMOMYJSIpHY 30HY
BIMIOYMHKY - MoHacTupchkuid ocTpiB. Mepedo-XepcoHChbKHT MiCT 3ajHIIae BpaKEHHS JIETKOTO
MepekuBa Haja Bojor. Ictopis mporo mepexuBa, sk Oepera JlHimpa, 3'€IHye IBI €MOXU:
Pociiiceky immepito 1 Pamsacekuii Coro3. A terep i He3alexkHy YKpaiHy. 3a CBOIO XYIOXKHIO
BHUPa3HICTh, BUJATHI TEXHIYHI SKOCTi, Mepedo-XepCOHChKHII MICT B3ATUH IMiJ] OXOPOHY
JepKaBU K TaM'iTKa apXITEKTYpH. YHIKaIbHICTh MOCTY MOJISITa€ B TOMY, IO L€ €IWHUN B
€Bpori 3aJ1I3HUYHUN MICT, IKUI Mae KPUBOIIIHIAHY TPAEKTOPIIO.

Crapuif mict abo AMypchbKHMH - 1€ NepUIMil TOBHOLIIHHMM MICT, B CTapoMy
Karepunocnai. Bin OyB mnoOynoBanuii  omgHowacHo 3  KaTepuHuHCBKOIO — (HMHI
[IpuaHINIPOBCHKOIO) 3aI3HULIEIO, SIK € CIOJIYYHOIO JIAHKOK MIX KpPHUBOPI3bKOIO PYAOI0 1
JIOHEILKUM BYTULISAM. YK€ TOJ1 MICT OyB IBOSIPYCHHUM: Ha HUXKHbOMY spyci Oysia 0OHOKOJiiHa
3aJTI3HUIIA, HA BEPXHHOMY - JIOpOTa JJIS IMIIOXO/IIB 1 aBTOMOOUTIB. Y TOW 4ac AMYpPCBHKUN MICT
BBa)KaBCAd HaAWAOBIIUM MOCTOM B Pocilicbkiil immepii, 1 micis BiIKpUTTS BiH HAJOBrO CTaB
OJIHIEIO 3 BU3HAYHUX MaM'ATOK MICTa.

LenTpanpHuit MicT Mae i iHI Ha3Bu - Hoswii 1 binuii. Ile oquH 3 HaiimoBIIMX MOCTIB B
Vxpaini. Moro nosxuHa Bix Gepera no Gepera craHoBuTh 1478 Mmerpis mpu mmpuui 21 metp.
Bin mobyaoBanuii Ha MicIli iepeB'ssHOTO, criopyakeHoro B 1944 pori.

Kaiinanpknii MIiCT 11e MICT, SKHM J03BOJMB TPaH3UTHOMY aBTOTPAHCIIOPTY CIiyBaTH
noporoto KuiB - JloHempk 06e3 3ai3gy B MICTO 1 J1aB MOXKJIMBICTb PO3BHUHYTH HKHMTJIOBE
OyZIBHULTBO Ha JiBOMY Oepe3i piuku. [lo eHTpy MOCTy IpOKJIaIeHO TpaMBaliHy JIHIIO.

[liBneHHU MICT € 4acTUHOIO CXifHOi Jyru 00'i3HO0i noporu HaBkojo Micta. Ilig dac
OyIIIBHUIITBA MOCTY BUKOPHCTOBYBAJacsi TEXHOJIOTIS, 3a KO HOTO OYyMIBHUIITBO TMOYAId 3
IBOX OeperiB i MOBUHHI OyNH 3'€JHATH MOCEpEAMHI. Ajle B MOMEHT 3'€THAHHS BHSBHIIOCH, II0
npoiabotu 3 Ooky IlpuaHinpoBchbka HAyTh Buile, HiX npoiaboTu 3 Ooky Ilepemoru. Tomi
JIOBEJIOCS MiJHIMATH 3aXiHYy YaCTUHY MOCTY 11100 3iiiTHca 3 iHmoro. CamMe TOMy MiCT OTpUMaB
BUTHYTY Bropy 10 cepenutu popmy. Takum 4MHOM, BUBYAIOUH 1CTOPII0 CTBOPEHHS MOCTIB, MEHI1
MOIACTUIIO MMOOYBaTH HE TUTBKH B IIKaBUX MICISX, a M y PI3HUX €moxaX, a TaKoXK MOOauYuTH
CBOIMHM OYMMa BU3HA4HI criopyau JHinpa.

JITEPATYPA
1. Enextponnuii pecypc: https://dp.vgorode.ua/
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DIE ARCHITEKTUR DER ERRINERUNG

Als postmoderne Architektur wird heute in der Regel eine Tendenz in der Architektur
bezeichnet, die ausgehend von den Ideen der Postmoderne in den 1960er Jahren in den USA
entstand und in den 1980er Jahren vornehmlich in westlichen Landern groRe Bedeutung erlangte.

Im Bereich der Architektur und des Stadtebaus ist die Postmoderne tendenziell als die
Ablehnung eines doktrindren Verbindlichkeitsanspruches und als eine pluralistische
Grundhaltung in Bezug auf Methoden und Konzepte im Sinne eines ,,anything goes“ zu
verstehen.

Heute gilt die architektonische Postmoderne nach weitverbreiteter Interpretation bereits
als Teil der Architekturgeschichte und wird somit nur als eine Art Architekturstil begriffen: eine
von vielen Strémungen der Kunst und Architektur des 20. Jahrhunderts.

Die Postmoderne ist eine Architektur der Erinnerung. Sie sieht Tradition nicht als etwas,
das Uberwunden werden muss, sondern betrachtet sie als Sammlung von Mdglichkeiten, derer sie
sich bedient. Die Riickbesinnung auf geschichtliche Vorbilder und Wurzeln wurde somit zum
leitenden Gedanken. Es werden Stilelemente der Vergangenheit zitiert, ohne dass diese
zwingend einen funktionellen Zweck erfillen missen. Somit entstehen Verweise auf einzelne
Motive vergangener Epochen, nicht auf ganze Stile. Das heildt, dass die Postmoderne ihrem
Wesen nach eklektizistisch ist, der ,direkte Renaissancismus®, der Vorbilder bedenkenlos
nachahmt, abgelehnt wurde, noch mehr der romantisierende — und auch politische — Historismus
des spateren 19. Jahrhunderts. Es sollte sich bei den postmodernen Gebduden immer um eine
Mischung zwischen der bearbeiteten, interpretierten, adaptierten, entfremdenden oder ironischen
Verwendung von historischen Elementen und den individuellen Schépfungen des Architekten
mit eigener Formsprache und Rationalismus handeln. Dabei wurde das Bauwerk zum
Zitatenspiel der Architekturepochen und widersetzte sich somit seiner blofRen Funktionalitat —
oder Ubernimmt tradierte Funktionalitat, die den zeitgendssischen Bedirfnissen angepasst wird.

Das fuhrt zu einem weiteren Grundsatz der postmodernen Architektur. Die Postmoderne
lehnt bloRen Funktionalismus ab. Baukonzept wie auch Fassade wird zum Bedeutungstréger des
Gebdaudes und bewirkt, dass postmoderne Bauwerke Geschichten erzéhlen. Das wird durch die
Verwendung von Schmuck, Ornamenten, Symbolen oder Zeichen erreicht. Der verwendete
Beton ist kaum sichtbar (damit auch eine Abgrenzung zum Brutalismus), da er mit
verschiedensten Materialien verziert werden kann. Neben den oft provozierend bunten Farben
wird auch Glas gerne verwendet.

Weiterhin soll sich die geschaffene Architektur in VVorhandenes einordnen und dieses
erganzen. Damit setzt sich die Postmoderne vom Skulptur-Gedanken des Expressionismus ab,
der ein Bauwerk als vollig eigenstandiges bildhauerisches Werk sieht, und nimmt schon die
Richtung des Ensemble-Gedankens vorweg. So soll postmoderne Architektur keinem Einheitsstil
folgen, sondern eine Architektur fur den spezifischen Ort darstellen. Durch die Anwendung
dieser Grundsétze entsteht eine unverwechselbare, tberraschende und zugleich phantasievolle
Architektur, die in keine Schublade passt. Grundsétzlich gilt nicht form follows function,
sondern form follows fiction.

Der spéatere Postmodernismus gewinnt dann noch eine weitere Komponente, namlich
Internationalismus. Genauso zwanglos, wie man sich in der eigenen Geschichte bedienen kann,
kann man sich auch weltweit bedienen. Damit ist die Postmoderne der stilistische Ausdruck der
beginnenden Globalisierung.
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INFLUENCE OF THE STRUCTURAL SCHEME OF MULTI-STOREY BUILDING ON
THE OPERATION RELIABILITY AT DIFFERENT LOCAL SEISMICITY LEVELS

The total area of the Ukrainian territory nowadays is more than 600 thousand km? and
approximately 40 % of this territory has a seismic intensity from 6 to 9 points on the MSK-64
scale.

According to the GBC V.1.1-12:2014 the seismicity level of the place, depending on its
placement on the territory of Ukraine, has a different impact on the constructive scheme of
buildings and structures and the type of structural scheme has not the same level of reliability
during the exploitation.

It is recommended to use the following three structural schemes of frame houses:1. frame
(columns, beams); 2. frame-knitwork (knitting, stiffening diafragms, frameriged nodes); 3.
knitwork (knitting, stiffening diafragms) according to the norms (GBC, table 7.1) for the
construction of a multi-storey building.

The task of our research was to find out the reliability and ability to withstand the seismic
loads of different intensity of unequal structural frame schemes. The above-mentioned design
schemes with the CC2 liability class for seismic impact of 0,6,7,8 and 9 points for calculation
have been taken for the calculation in this SCAD Office 21.1 program. Based on these
calculation results, the dependence of structural elements failure and materials consumption
(concrete and rebar) for ensuring the necessary reliability of the building depending on the
seismicity level was found out.

Reliability of operation for each structural scheme is estimated by the number of finite
elements in which a failure occurs in relation to the total number of structural scheme elements.
We accept it as the failure of exceeding the maximum percentage of reinforcement for columns
and beams or as the inability to ensure the strength of the cross section to the action of the
transverse force for the plates.

The percentage of failures in the constructive scheme of type 1 is 0% at 0 and 6 points,
0.18% at 7 points, 0.76% at 8 points, 2.8% at 9 points. Constructive scheme 2 shows the
presence of failures only at 8 points (it’s 0.1%) and at 9 points (it’s 1.3%). Constructive diagram
3 doesn’t show failure at all levels of seismicity.

The increase in the reliability of structural schemes operation is due to the increase in the
cost of material: scheme 1 includes 272.28 tons and 1064.18 tons of fittings; scheme 2 includes
267.48 tons and 1263.88 tons of fittings; scheme 3 includes 124.1 tons and 527.3 tons of fittings
(at 6 and 9 points respectively). Concrete costs are 7336.06 m®, 8034.46 m® and 9861.41 m®
according to schemes 1,2,3.

The calculations show that the knitwork scheme of the building is the most reliable for
operation at all levels of seismic load intensity: scheme 3 is relative to schemes 1,2 and it
reduces the consumption of reinforcement materials by 2.1 times and increases the consumption
of concrete by 1.34 times.
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OKO-SCHIENENINNOVATION

Schienenverkehr ist effizient und leistungsfahig, energiearm und zugkréftig. Er gilt als
der umweltfreundlichste aller Verkehrstrager. Dennoch kann auch er sich dem stetigen Wandel
unserer Gesellschaft und den damit verbundenen, sehr unterschiedlichen Herausforderungen
nicht entziehen.

So steigen zunehmend die Anspruche der Kunden an die Nutzungsfreundlichkeit und
Umweltvertraglichkeit bei Reise- und Transportangeboten. Gleichzeitig verschérfen sich die
ordnungsrechtlichen Anforderungen im Transportsektor in Deutschland und Europa beim
Klima-, Umwelt- und Gesundheitsschutz. Steigende Preise begrenzter fossiler Brennstoffe und
der Umbau der Stromerzeugung hin zur Nutzung alternativer Energiequellen verteuern
Kraftstoffe und Strom. Das erfordert mehr denn je den effizienten Einsatz von Ressourcen. Der
steigende Finanzierungsbedarf und das deutliche Nachfragewachstum im Verkehrsbereich,
insbesondere im Schienenguterverkehr, stehen einer kritischen Finanzlage von Bund, Landern
und Kommunen gegenuber. Die Einflhrung von neuen wettbewerbsfahigen und
umweltfreundlichen Technologien, speziell in anderen Verkehrssektoren, steigert die
Wettbewerbsintensitat im gesamten Sektor.

Mit einem Anteil von gerade einmal sechs Prozent an den COZ2-Emissionen des
deutschen Verkehrs ist die Schiene heute der klimafreundlichste VVerkehrstrager — dennoch kein
Grund, sich darauf auszuruhen. Um den Vorsprung zu halten und noch weiter auszubauen,
bedarf es auch in Zukunft erheblicher Investitionen in innovative Technik und des politischen
Willens fur einen starken Schienenverkehr. Auf dem Weg hin zu einem klimaneutralen
Schienenverkehr der Zukunft haben sich Bahntechnikhersteller, Eisenbahnbetreiber,
Energieversorger und die  Wissenschaft zu einer  wegweisenden  Kooperation
zusammengeschlossen: der Plattform ,,Eco Rail Innovation®.

Die Attraktivitdt des Bahnsektors wird langfristig nur mit neuen und wirtschaftlichen
Technologien zu steigern sein. Eco Rail innovation vereint gro3e Expertise aus dem Bahnsektor
und wird einen spurbaren Beitrag dafir leisten.

Ziele. Im Rahmen der ERI-Plattform sollen im vorwettbewerblichen Bereich von den
Partnern nachhaltige Entwicklungskonzepte flr Produkte und Transportangebote des Systems
Bahn erarbeitet, Forschungsbedarfe identifiziert und Forschungsvorhaben angestoRen werden. Es
sollen realistische und U(berschaubare Ansétze verfolgt werden, die zur Umsetzung der
gemeinsamen Systemstrategie "Null Emission 2050" beitragen. Im Mittelpunkt steht die
okologische und wirtschaftliche Betrachtung entlang der gesamten Wertschopfungskette und
uber den Lebenszyklus hinweg. Die ERI-Initiative wird zur Erhdhung der Planungssicherheit fir
technische Innovationen der Industrie beitragen, aus denen sich neue unternehmerische
Entwicklungspotenziale fiir die Eisenbahnbetreiber ergeben. So wird ERI langfristig eine hoch
effiziente und nachhaltige Mobilitdt auf der Schiene vorantreiben. Um die unterschiedlichen
Erwartungen und Erfordernisse der Partner mit der Definition strategischer Innovationsfelder zu
vereinen, ist der institutionalisierte und kontinuierliche Dialog zwischen Bahnindustrie,
Eisenbahnverkehrsunternehmen und Forschung unabdingbar. Damit wird die ERI-Plattform
selbst zu einem kompetenten Partner und Berater flr die Politik.

Gemeinsam identifizierte Innovationsfelder. Die in der Studie "ECO RAIL INNOVATION —
HERAUSFORDERUNGEN FUR DAS SYSTEM BAHN 2020" beschriebenen Trends stellen
den Sektor Bahn vor besondere technische und betriebliche Herausforderungen.
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RESEARCH OF RING WATER SUPPLY NETWORKS AT THEIR ADDITIONAL
WATER SUPPLY

The expansion of water supply networks occurs at increasing of water consumption by
individual consumers or the joining of additional ones. Therefore, there is a problem of
additional network supply by expanding and reconstructing existing water intakes or finding new
water supply sources and new water intakes construction.

This task solving needs to review a large quantity of variants that take into account water
quality, water source capacity, the cost of water intake and water treatment methods, increasing
of pumping equipment capacity and the costs of upgraded water supply maintenance. Hydraulic
changes in the networks connected with the introduction of additional volumes of water, which
changes the distribution of water flows and pressure losses in the network.

The availability of new water intake facilities requires the determination of their location,
modes of operation and connection with the operation of other modified or not changed elements
of the system.

The most economical variant of the water supply system reconstruction is the option with
the least design changes, primarily changes in the water supply network. Such changes (laying
additional lines or increasing the diameters of existing pipelines) require significant investments
and pressures on the social life of settlements.

Therefore, the task of this research is to find a variant of water supply increasing for the
water supply network at the slightest structural changes. To do this, research of the network as a
whole and its individual sections for the possibility of the maximum water flow passing, to
determine the connection of additional power, and its impact on the network hydraulic
characteristics and increase the pumping equipment capacity.

The pressure losses in the network as the optimality criterion for the system development
option are considered. To simplify the analysis, the geometric and required pressures not take
into account, as they are in most cases the same for all variants.

The analysis of the water supply network carried out at increasing the value of water
consumption by 25, 50 and 100 percent relative to the calculation case, which for the technical
characteristics of the pipeline sections was calculated.

Water consumption increasing in some parts of the network leads to a situation where the
existing pipeline passes through water consumption that exceeds the tabular allowable range. For
example, water flow increasing of in the pipeline with a diameter of 100mm in 2 times transfers
the flow to the range of 16.2-23.4 I/sec. This range is within the use of the pipeline of the next
diameter, i.e. 150mm.

Pipelines of small diameters have the greatest values of specific resistances. Thus, the
specific resistance of a pipeline with a diameter of 100mm is in 6 times greater than the specific
resistance of a pipeline of the next diameter — 150mm and almost in 80 times the specific
resistance of a pipeline with a diameter 250mm.

Therefore, the best results for the total pressure loss in the network sections will have the
variant where the least impact have pressure losses in the network section with small diameters,
at all other things being equal.
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VERMESSUNGSARBEITEN FUR DIE FESTE FAHBAHN
IM GOTTHARD-BASISTUNNEL

Fur den Einbau der FF sind umfangreiche Vermessungen notwendig, um die Geometrie
vor endgultigen Befestigung der Schienenstltzpunkte exakt zu definieren. Mitte der 80er Jahre
des 20. Jahrhunderts war die Diskussion um das Waldsterben auch in der Schweiz ein
bestimmendes politisches Thema. Man befurchtete das Absterben der wichtigen und
empfindlichen Schutzwalder in den Alpen. Der zunehmende StraRenverkehr, insbesondere der
Lastwagenverkehr galt als Hauptverursacher. In diese Zeit platzte die Forderung der EU nach
einem unbehinderten Transit von Lkw mit einem Gesamtgewicht von 40 t. Die Schweiz
forderte im Gegenzug die Verlagerung des Guterverkehrs auf die Schiene, auf die neu zu
bauende Neue Eisenbahn Alpen Transversale — NEAT.

Wie zuvor beim Bau des Gotthard-Eisenbahntunnels ab 1871 und dem Bau des
Gotthard-StraBentunnels ab 1970 gewann die zentrale Gotthard-Route, diesmal mit
Zimmerberg- und Ceneri-Basistunnel, den Wettstreit der Kantone um die beste Linienfiihrung.
Wegen des erwarteten Anstiegs des Verkehrsaufkommens und der florierenden Einnahmen aus
dem Transitgeschaft wurde zusatzlich der Bau einer westlichen Route durch den Lotschberg
Basistunnel beschlossen Kernstlick der Gotthard-Route ist der Gotthard-Basistunnel. Mit seiner
Lange von 57 km und einer Uberdeckung von (iber 2500 m ist er der langste und tiefste Tunnel
der Erde. Er ermdglicht zusammen mit dem nach Siden anschlieBenden Ceneri-Basistunnel
eine Flachbahn durch den Alpenhauptkamm mit einer maximalen H6he von 550 mi.M. Die
maximale Steigung der Gradiente liegt im Freien bei 12,5 %o, in den Basistunneln betragt sie
nur 8,0%o0. Enge Kurvenradien wurden vermieden. Dies erlaubt die wirtschaftliche Fihrung
langer und schwerer Giterzuge. Im Glterverkehr erlaubt die neue Streckenfihrung doppelt so
lange und schwere Zige wie heute. Die Anzahl der Giiterzige auf der Gotthardstrecke wird
deutlich zunehmen. Im Personenverkehr integriert sich die Strecke in das Européische
Hochgeschwindigkeitsnetz. Fur Reisende von Zurich nach Mailand ergibt sich eine
Fahrtzeitverkirzung um eine Stunde: Statt heute 3.40 h bendtigt man durch den Gotthard-und
Ceneri-Basistunnel nur 2.40 h.

Der 57 km lange Gotthard-Basistunnel verbindet Erstfeld im Kanton Uri mit Bodio im
Kanton Tessin. Die Linienfihrung wurde so festgelegt, dass noch schwierigere Geologie und
noch hohere Gebirgsiiberdeckung vermieden und die Lage der Portale und der Zugange fir die
Zwischenangriffe geeignet gewahlt wer-den konnten. Der Tunnel besteht aus zwei
Einspurréhren, die im Abstand von 30 m parallel gefuhrt werden und alle 325 m durch
Querschlage verbunden sind. In den Drittels Punkten in Sedrun und Faido liegen die
Multifunktionsstellen mit Spurwechseln, Teilen der Liftungsinstallation, Technikrdumen und je
zwei Nothaltestellen, die Uber separate Stollen untereinander verbunden sind. Der Bau erfolgte
gleichzeitig von beiden Portalen in Erstfeld und Bodio und von den Zwischenangriffen in
Amsteg, Sedrun und Faido aus. Die Multifunktionsstellen in Faido und Sedrun und aus
geologischenGriinden auch die Hauptrohren in Sedrun wurden im Sprengvortriebverfahren
ausgebrochen. Am 4. Mai 2007 hat die Transtec Gotthard von der Alp Transit Gotthard AG den
Zuschlag fur den Einbau der Bahntechnik im Gotthard-Basistunnel erhalten. Die Transtec
Gotthard ist eine Arbeitsgemeinschaft von Alpig, Alcatel Lucent/Thales, Alpine Bau und
Balfour Beatty Rail. Fir die Ausfiihrung der einzelnen Gewerke wurden in diesem Konsortium
Unterarbeitsgemeinschaften gegriindet.
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VDC - TEXHOJIOT'Ti MAMBYTHBOI'O

VY cydyacHOMy CBiTi BEIHMKOIO MONIMPEHHsS HaOuparoTh Texuosorii Virtual Design and
Construction (mani — VDC), mo B OykBaJibHOMY IEpeKiIajii 03Ha4a€e BipTyalbHE NPOCKTYBAHHS
Ta OyaiBHUITBO. HeoOXimHICTh PO3BUTKY Ta 30UIbIIeHHS e()EeKTUBHOCTI OpraHi3aiii
MPOEKTYBaHHs OyaiBeNIb Ta cHopyl, Oe3mocepenHb0 mporecy OyaiBHUITBA Ha OyiBETbHOMY
MalJIaHYuKy, HEOOX1IHICTh CIIBIIpalll YCIX YYaCHHKIB Ha BCIX €Tarax, 3BOPOTHLOTO 3B’ SI3KY JIJIS
BUSIBJICHHA Npo0JeM Ta iX HaWIIBHIIIOTO YCYHEHHS, 3YMOBHJIH IOSIBY TEXHOJOTIH, 10 MalOTh
3MOTY peajli3yBaTH 3a3Ha4eHi BUMOTH.

bazoBumu iHAMKaTOpaMH YCHIIIHOCTI OyAb-KOrO HPOEKTY €: 4Yac, BapTICTh, SAKICTb.
Po3po6nuku Texnosnorii VDC nparnyiu JOCSITHYTH ONTHMAIBHUX BEJIMYUH JAaHUX ITapaMeTpiB.

VDC - me TtexHomorii, MmO J03BOJISIOTH CTBOPIOBATH IMQPPOBI MOACII CIOPYa Ta
00’€eKTiB. ApXITEeKTOpH, 1HXKEHEpH 1 MIAPAIHI opraHizamii BUKOpUCTOBYIOTh Mozaeni VDC mns
Bi3yamizamii Ta miaHyBaHHsS Oy/iBEIbHUX IPOEKTIB, MPOIECiB, rpadikiB, OOKETIB TOIIO.
Texnomnoris VDC no3Bojsie KOMIIaHIIM aHalli3yBaTu IUIaHU OyAiBHMIITBA BiJ] MOYATKY JI0 KIHIIS
1€ J0 MOYaTKy (PaKTHIHOI pOOOTH HaJ MIPOSKTOM.

Texnonoriss VDC peanizoByeTbcs MNPUHIMIIOM 3arajlbHOTO  JOCTYIy YYacHHKIB
(apxiTeKTOpiB, KOHCTPYKTODIB, i1H)KEHEPiB-OYy/IBEIbHUKIB, INPOCKT-MEHEDKEPIB, KEPIBHHUKIB
00’€KTy, BJIACHHKIB) /0 MPOEKTy SK J0 cepeAu OOMIHy HOaHUMH «yci 3 ycimay. Jlo mosiBu
3araJibHOTO TIPOCTOPY Ui OOMiHY iH(OpMAIIIEr0, MPAIFOBAB MPUHIIMIT «KOXKHUN 13 KOXKHHMY,
TOOTO 7151 OOrOBOPEHHS HEOOX1THUX MUTAHb HE ICHYBAJIO TaK 3BaHOI «IUIaTHOPMU».

VY szaranmeHOoMy 3HaueHHI VDC Bkitouae y cebe IHCTPYMEHT, MpOIEC Ta KOMAaHTY.
[Mommpena y manmii yac texuosoris BIM (Building Information Model) pearizoByerncst sik
iHcTpy™menT ans VDC. BIM — e aktuBHHMI mpoIiec CHIBHOTO MPOEKTYBAaHHS 1 BUPOOHUIITBA,
SKUI JTO3BOJISIE apXiTEKTOpaM, iH)KEHepaM, KJIIEHTaM 1 MiAPSIHUKAM CIUTFHO MPAIfOBaTH HaJ
€IMHOID MOJIGUTI0O — SK OJHOYACHO, TaK 1 TMOCHiZOBHO. BHWKOPHUCTOBYIOUM 3arajibHy
KOMIT'IOTEpHY Mojenb 1 0a3y JaHMX, MOKHA MpHUIMaTH pillleHHs, BU3HAYaTH 1 BUPILIYBAaTH
mpoOsieMH 10 TOTO, SIK MPOEKT Oyae B poOoTi. BusiBieHHs KOH(DIIKTIB Ta KOOpAMHALS MIXK
yroJaMu MOXYyTh OYTH BHpIIIEHI Ha KOOPAMHAIIWHUX Hapajaax A0 MOoYaTKy OYIiBHHUIITBA, IO
JT03BOJISIE YHUKHYTH 3aTPUMOK 1 TpoOsiemM Ha Micigix. Lle ekoHOMHTh 4ac 1 Tpoilmi, a TaKoxk
3HWXKYE€ BIUIMB Ha HaBKOJMIIHE cepenosuiie. Texnomnoris VDC BukopucroBye mozeni 3D BIM i
1HIy 1H(OpMalio sl HUGPOBOro IMIaHYBaHHS BCIX acleKTiB OyAiBEIbHOIO MPOEKTY — Bij
OLIIHKM BUTPAT JI0 CKJIalaHHs rpadika i ynpaBJliHHS pU3HKAMU.

Sxkmo mnopiBastu VDC, Hampuknan, 13 aBTOMOOUIEM, TO MOXXHa CKa3aTd, IO
IHCTPYMEHTOM JJIsl aBTOMOOUIS € JIBUTYH, MPOLECOM — iHIINI Mepexi Ta MEeXaHi3MH, a TaKOX
TEXHIYHE OOCIyroBYBaHHS, a KOMAaHJIOI0 — MaJIMBHO-MACTWUJIbHI MaTepiaju Ta JIOAWHA, IO
3allyCKaloTh BC1 MEXaHi3MHM [0 s peami3amii CHijbHOI IuT. SIKIIO BUIYCTUTH 3 TaKoi
HaJaro/KeHOi CUCTeMH Oy/Ib-iKy CKJIaJ0BYy, TO BOHa a0o B3araji He IMpaioBaTume, abo
MPALIOBATUME HEKOPEKTHO, 13 TOMUJIKAMH.

B maiibyTHROMY 31a€ThCst 09eBHIHIM, 0 VDC crane cTaHmapTHOIO METOOJIOTIEI0 ISt
MiIXOAY 0 CKJIAJHUX BETUKUX MPOEKTIB, BKiItouatouu npu HeooxigHocti 3D CAD a6o BIM. Le
JOJJaTKOBl TEXHOJOTIT 1 Mpouecu g HalOuIbll edeKTUBHOro OOMiHY i1HQopMmarlieo 3 Oynb-
SKOTO TPOEKTY, L0 3a0e3MeuyroTh OUIBII YiTKE PO3YMIHHS, OUIBII TICHY KOMYHIKAIilo 1
CHUIBHMM MiAX1J, SKUA TNpUHEcCe KOPUCTh OyIiBEIbHOMY, MPOEKTHOMY Ta 1HXEHEPHOTrO
CeKTOpaM B ycix chepax.
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EFFECT OF ECOLOGY ON THE HUMAN HEALTH

The atmosphere of every day is becoming more and more polluted, and contributes to this
means of transport, as well as the modern industry. Every day many dangerous substances such
as manganese, arsenic, selenium, xylene, styrene and others may get into the air. When all of
these substances enter the body, they can provoke the development of cancer and diseases of the
nervous system. Many medical specialists noticed that people had become more aggressive and
unstable.

The problem of environmental pollution rose fully after the XX century. People greatly
expanded the number of using metals, which applied in manufactures. They have begun to
produce synthetic fibers, plastics and other materials, which have a harmful influence to the
biosphere organisms. These materials do not enter the natural cycle after using. Wastes from the
industrial activity are increasingly polluting the lithosphere, hydrosphere and atmosphere of the
Earth. Adaptive mechanisms of the biosphere cannot cope with increased amount of harmful
substances neutralization. In this case, the natural ecosystems are experiencing oppression and
begin to break down. Water, which is part of the environment and a source of a full human life,
also contains toxins. Today, nearly 2/3 of all human diseases in the world arise from using
drinking water.

In fact, pure water, that should give everyone a full health, can lead to the following
diseases:

1) Oncological diseases;

2) Genetic changes, which are reasons of different disabilities among children;
3) Reduced immunity;

4) Reducing work of reproductive organs;

5) Diseases of internal organs (the liver, kidneys and gastrointestinal tract).

There are two routes to avoid diseases and injuries caused by contraventions in the
ecosystem. The first one is to prevent, restrict or manage environmental damage. The second
way is to reach an issue and make any changes and decisions: how to protect individuals and
populations from the consequences of ecosystem's modifications.

Trying to create comfortable conditions for our life, we spoil everything that nature gives
us.

World experience shows that the most important factors affecting on the human health is
the government measures to prevent diseases. A first step should be directed to ensuring
environmental safety!

O. B. Tkauenko
Hayxosuii kepienux: Mynmsan A.O., kanouoam QinonociuHux Hayx, 0oyenm
JIHinposcokuil HayionanebHuu yHigepcumem 3aii3HUYHO20 mpancnopmy im. B. Jlazapsana

YIIPABJIITHHSA EKOJIOT'TYHOIO AISJIBHICTIO

3ani3HUYHUN TPAHCHIOPT € OUIBLI €KOJOTIYHO YHCTHM Ta €Heproe(eKTHBHUM, HIK
aBTOMOOUTbHUHM, OJTHAK 3aJI3HUII CHPUYHMHIOIOTH IITYM, BiOpallito, €IeKTPOMAarHiTHE KOJIMBAHHS.
Cnia BiI3HAUMTH, IO HA 3aJI3HUYHOMY TPAHCIOPTI € 3HayHa KUIBKICTh JKepen BHUKH/IB B
aTMocdepy, a caMe JIOKOMOTHBHI, BaroHHI JENO, BaroHHi IUISHKW, pPEeMOHTHI 3aBomu, 90%
BUKHU/IB MpHUMaJal0Th Ha KOTJoarperatd (KOTedbHI, KOBAJbChbKI BHUPOOHUIITBA). Y3014us
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3QII3HUIL YacTO 3a0pyaHEHI MUJIOM BiJI CHIKHMX BaHTaXiB, HaQTOMPOIYKTAaMH, BIIXOJaMHU
KUTTEAIITBHOCTI. KpiM TOro, 3aimi3HWYHHMN TpPaHCIOPT € OAHMM 3 OCHOBHHX CIIO)KMBaYiB
MaJTUBHO-EHEPTEeTUYHUX PECYpCiB B TOCHOJAPUOMY KOMILIEKCI JIep:KaBM, aJKe BIH CIOXKHBAE
oibm HixK 9% BupoOIIeHOT enekTpoeHeprii. Bee Bule3a3zHadeHe TOBOPUTH PO BarOMHUIA BIUIHB
€KOJIOTIYHOTO YMHHHMKA Ha ISUTBHICTh MIAMPUEMCTB 3aJiI3HUYHOI Traigy3l Ta HEOOXIIHICTh
MiIBUIICHHS (DEKTUBHOCTI €KOJIOTIYHOI ISTTBHOCTI SIK CKJIAZ0BOI HOTO CTAJIOTO PO3BUTKY.

Ha Bupimiensst exkonoriyHuX mpoOieM 3ali3HUYHOTO TPAHCIOPTY CHPSIMOBAHUMN IPOIEC
YIpaBIiHHSA EKOJIOTIYHOI [isIbHICTIO. HuHI OTpuMany mnoummpeHHs Taki TepMiHU cdepu
YOPaBIIHHSA  C€KOJIOTIYHOK  JISJIBHICTIO, SK «EKOJOTIYHE YIPaBIIHHS», «EKOJOTIYHUN
MEHEKMEHT», «EKOJIOT0-C€KOHOMIYHE YIPABIIHHSY, SKi BYCHI MMO-PI3HOMY TPAKTYIOTh 3aJICKHO
BiJI i€EpapXiYHUX PIBHIB YINPaBIiHHS Ta CyTHICHO-3MICTOBHOTO HAIlOBHEHHs, 30KpeMa Ha piBHI
Cy0’€KTIB TOCHOJAPIOBAHHS BOHM PO3MIIAJAIOTHCS B TAKMX 3HAUYEHHSIX: MUCTELTBO NMPHIMATH
e(eKTUBHI YNpaBIIHCHKI PIMIEHHS 331 IMABHUIICHHS MPUPOJOOXOPOHHOT  IsITBHOCTI
HiANPUEMCTB Ta OpraHi3amiii y KOHKpPETHIM CHTyalii TOCIOAapIOBaHHS; CYKYIHICTb 3aXOJiB,
METOIB Ta 3aco0iB YHpPABIIHHSA TPUPOJOOXOPOHHOK MISJIBHICTIO ITANMPUEMCTBA ; YaCTHHA
3arajibHOI CHUCTEMH YIPaBIiHHS, 0I0 BKJIIOYAE OpraHi3aliiiHy CTpPYKTypy, IUIaHyBaHHS
JiSUTBHOCTI, PO3MOALT BiAMOBIAAIBHOCTI, MPAKTUYHY POOOTY, a TAaKOX MPOIEIypH, MPOLIECH Ta
pecypcu Ui po3poOJICHHSI, BIIPOBAKCHHSI, OLIIHIOBAaHHS JOCSATHYTHX PE3yJIbTATIB peaiizaiii Ta
BIOCKOHAJIEHHS €KOJIOT1YHO]I ITOJIITHKH, 11 IIIJIeH Ta 3a1a4.

BuBueHHS €BONIOMIT YIPaBIiHHSA €KOJOTIYHOIO JiSUTBHICTIO CY0’€KTIB TOCIIOAaPIOBAHHS
BKa3y€ Ha iICHYBaHHs TaKUX THUIIIB YIPaBIIHHS:

1) xoHCepBaTWBHE YNpPAaBIiHHS], IO OPIEHTOBaHE HA MIATPUMKY PIBHA TEXHOTCHHOTO
BIUIUBY B MeEXaX BCTAHOBJIECHUX HOPMAaTHBIB, BUKOHAHHS IOJIOKEHb Ta MPaBWJI HarJsOBHX
OpTraHiB, IO Ja€ 3MOTY JOCSITTH MiHIMAIBbHUX €(EKTIB, TAKUX K BiJCYTHICTh 30MTKIB Ta BTpaT
npuOyTKy y BUTIISAII IITpadiB Ta MIATEXKIB 3a MOHATHOPMATUBHY JiI0;

2) aJanTHBHE, 1[0 OPIEHTOBAHE HA KOPEKI[I0 Ta THMYAacOBE Y3TO/UKCHHS HOPMATHUBIB;
MIePEeBUILIEHHS JIIMITIB BIUIMBY, 110 Mependaydae MOCTYNOBE €KOJOTiYHE MOIMIICHHS 32 PaXxyHOK
MOIIYKYy Ta MoOLIi3anii BHYTPIIIHIX pE3epBiB, 30KpeMa MAaKCHMaJIbHOTO BUKOPHUCTaHHS
(bickanbHUX MUTBT Ta OIOKETHUX 3aCO01B;

3) aKTUBHE, 1110 Opi€EHTOBaHe Ha (OPMYyBaHHS KOHKYPEHTHHUX I€peBar, ryJBUI Ta IHIINX
HeMaTepiaJbHUX aKTHUBIB, IO Mependavyae BUKOPHCTAHHSA CTPAaxXyBaHHsS Ta MEpecTpaxyBaHHS
BIJIOBIAAJILHOCT] i TPOTHO3YBaHHS BUHUKHEHHS HaJA3BUYaHUX CUTYAaIlil.

D. Votchenko, R. Konstantinov
Language supervisor —Y. S.Mosina, Lecturer
Dnipro National University of Railway Transport named after V.A. Lazarian

CHINA'’S BIG LEAP IN BRIDGE DEVELOPMENT

China has made a big leap in bridge development since the beginning of the XXI century.
During this period, the country has made constant improvements in bridge design and
construction, setting multiple world records.

Over 14,000 railway bridges have been built to open to traffic covering 8,864.1
kilometers during last 5 years, among which 6,392 are high-speed railway bridges totaling to
more than 6,343 kilometers, according to the China Railway Corporation.

There will be presented some of the most amazing Chinese bridges built during this
period.

Located in east China's Jiangsu Province, the Wufengshan Yangtze River Bridge is the
world's first high-speed rail suspension bridge and the country's first suspension bridge
connecting an expressway and a railway. It is a key part on the Lianzhen high-speed railway line.
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The road-rail suspension bridge is 6.4 kilometers in length with a main span of 1,092 meters.
Integrating an eight-lane expressway on the upper deck and a high-speed railway on the lower
deck, the bridge boasts the world's fastest running speed, the largest running load, and the largest
span of its kind.

The 16.3-kilometer-long Pingtan Strait Road-rail Bridge in southeast China's Fujian
Province is the country's first cross-sea road-rail bridge, and also the world's longest of its kind.
The road-rail bridge has a six-lane expressway on the top and a high-speed railway at the bottom,
which is designed to support bullet trains traveling as fast as 200 kph. It connects Pingtan Island
and four nearby islets to the mainland.

The main structure of the bridge was completed in September 2019. Before that, the
region was once regarded as a forbidden zone for bridge construction, due to strong winds,
choppy waters, rapid ocean currents, and rugged seabed. The wave force there is more than 10
times that of the Yangtze River and other inland rivers. The construction team tried every means
and developed new methods to overcome the barriers. They also developed an integrated
environmental monitoring system.

The Hong Kong-Zhuhai-Macao Bridge, which opened to traffic in October 2018, is one
of the world's most challenging megaprojects. The world's longest sea-based project comprises
of four parts, including a 22.9 kilometer steel bridge, two artificial islands, a submerged sea
tunnel extending for 6.7 kilometers at a depth of 40 meters, as well as leading bridges that
connect the bridge to the cities. It has obtained 454 patents, and won the 2020 Outstanding
Structure Award by the International Association for Bridge and Structural Engineering
(IABSE), which is one of the top distinctions by the IABSE.

The list of remarkable bridges is not limited by the mentioned above. There are some more
bridges which are worth attention.

The Nansha Bridge, located in south China's Guangdong Province, is a steel box girder
suspension bridge with the world's longest span.

With a length of 7,548 meters and a width of 48 meters, the Qingshan Yangtze River
Bridge in central China's Wuhan city is the world's longest cable-stayed bridge with a floating
system.

The Yangsigang Yangtze River Bridge is the world's longest double-deck suspension
bridge located in Wuhan, capital of central China's Hubei Province.

The level of bridge construction is a reflection of a country's scientific, technological and
economic strength. China's bridge construction has made remarkable achievements, providing
Chinese wisdom and experience to the world.

H. M. Yevsyeyev

Research Supervisor: S.H. Tsyhankova, Candidate of Technical Sciences, Associate Professor
Language Supervisor: Y.V. Degtyariova, Associate Professor

Prydniprovska State Academy of Civil Engineering and Architecture

APPLICATION OF BIM-TECHNOLOGY IN THE DESIGN
OF WATER SUPPLY AND SEWERAGE NETWORKS

Currently, information models of buildings and their engineering systems are very
actively used in the field of design and construction. Building Information Model (BIM-model)
means a set of structured and unstructured information containers (data sets) within a holistic
information system that contains the necessary geometric, physical, functional and other
characteristics of object. These characteristics are the source for the documentation which
accompanying the object life cycle (design documentation, estimates, operating instructions,
etc.). The content of the building information model is in fact identical to the content of the
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project documentation with the extra data addition. In essence, this is an approach to the design,
construction, interior decoration, maintenance, repair of the building or wrecking at the end of
object life cycle, which is based on the collection and processing of complete architectural,
design, technological, economic information about the object with setting all possible
interconnections and dependencies. With this approach, the building and everything that has a
definite connection to it, is considered as a single object. For each element of such system
special defining parameters can be assigned. The use of BIM-technology provides when
changing any parameter automatic change connected settings and objects in all documents
including drawings, specifications, and any design documentation.

External water supply and sewerage networks are the most important structural element
of water supply and sewerage systems. The designing complexity of such networks is
determined by the large number of required calculations. Components of networks, pipelines,
wells, and connection configurations are of the same type, but differ in diameters of pipelines,
sizes of wells and chambers, specifics of installed equipment, the presence of differences in the
sewerage network, etc. When using traditional design methods, a large amount of time is
required to perform drawings of technological sections, construction of ground profiles,
longitudinal profiles of the sewer network. In addition, special attention should pay to linking
network issues.

The use of BIM-technologies allows speeding up the design process and automating the
preparation of the necessary documentation. The information model of the water supply or
sewerage network begins from the construction of basic and auxiliary plans and 3D-types and
the formation of typical families for pipelines, their connecting and shaped parts and fitting. A
family is a group of elements (parameters) that characterized by a common set of properties and
related graphical representations. The required set of information parameters is determined for
each family: for example, flow rate, diameter and length of the pipeline, inner diameter of the
well. After that, the assembly of a whole model in virtual space is performed. Hydraulic
calculations of the constructed models perform automatically, which increases the accuracy of
the calculations in general. The software allows to create additional sections for explanation and
outline or detailed visualizations of the network parts or whole network, automatically obtain the
necessary data, change the spatial position of any element. Automatic updating of data in related
documents, which occurs with each change of individual elements of the model, greatly
simplifies the analysis and verification of the project, as well as the preparation of design and
working documentation. It should be emphasized that the use of BIM-technologies makes it
possible to detect errors at the design and modeling stage, which is important for large-scale
projects, which are working simultaneously on several project teams.

O. D. Zaitsev

Research supervisor: O.A. Zhuravlova, Senior Lecturer

Language supervisor: S.H. Tsyhankova, Candidate of Technical Sciences, Associate Professor
Prydniprovska State Academy of Civil Engineering and Architecture

MOVEMENT OF TWO-PHASE LIQUIDS

The movement of two-phase liquids is the basis of natural and wastewater treatment
technology. Most natural streams also belong to it. Improving the cleaning efficiency, for
example, in mechanical treatment plants (sand traps, settling tanks, hydrocyclones, centrifuges),
associated with a detailed study of the processes characterizing the movement of two-phase
liquids.
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Two-phase flows are characterized by the presence of insoluble substances (solid
particles). Their movement is due to complex hydrodynamic phenomena of suspending and
transferring of solid particles.

At calculating mechanical treatment facilities, the rate of particle uniform fall in
stationary flow, which named the hydraulic size, is the main characteristic of suspended particles
contained in natural and wastewater. It depends on many parameters: size, density, concentration
of particles, their electric charges and adsorption properties, viscosity and density of the liquid,
the height of the sedimentation zone and other factors. The calculated hydraulic particle size
determines the required degree of water clarification.

The gravity force and the force of resistance act on each solid particle. The gravity force
of particle is defined in dependence from its density and volume, the liquid’s density, the free
fall acceleration. The strength of the resistance depends on the density of the liquid, the rate of
uniform fall, the hydraulic particle size and its area, the coefficient of resistance. Given the
balance of gravity and resistance, you can find the hydraulic particle size.

Insoluble impurity substances in water are able to interact with each other, which leads to
changing of their initial size and density. As a rule, all types of wastewater contain extremely
diverse for physical and chemical characteristics of impurity substances. The particles of
impurity substances can agglomerate in the process of their separation and, thus, change the
hydraulic size. In turn, the shape and density of the particles lead to a change in the value of the
initial hydraulic particle size during sedimentation. The theoretically calculated hydraulic size
can differ significantly from the actual one. Therefore reliably determine this value
experimentally.

The characteristics of suspended particles sedimentation are expressed in the graphic
form in dependence from settling effect on the settling duration or the settling effect on the
hydraulic particle size. Particles with a small hydraulic size cannot stick in treatment plants, as
this requires more time than staying water in it.

Depending on the particles’ motion mode, the rate of their sedimentation is defined under
certain formulas: to the laminar mode - the Stokes formula; to the transition area — according to
the Allen - Prandtl formula, to the turbulent mode of spherical particle sedimentation — according
to the Newton - Rittinger formula. The transfer of solid particles often occurs in turbulent mode.
At the same time, there is a kinematic pulsation, which should also be taken into account.

Existing theoretical and empirical dependences do not take into account a number of
suspended particles proper factors as shape, their concentration, polydispersity, ability to
agglomerate and others. In addition, they are usually valid for the sedimentation of individual
spherical particles.

Therefore, studies of the motion of two-phase liquids continue.

10. 0. ’Koan
Hayxosuii kepienuk: Jonuna JI.@., k.m.H., npugam-npogecop
JIHinposcokuu HayioHanbHuy yHigepcumem 3ani3HUYHo20 mpancnopmy im. B. Jlazapsana

PO3POBKA TEXHOJIOT'TI OUMCTKHU CTIYHUX BOJI
HA BOPTY KOCMIYHOTI'O AITAPATY

BoaHi npoGieMu € TOJIOBHUMH B yCbOMY CBITI, y TOMY YHUCIi W Ha GOpPTY KOCMIYHOTO
amapaty. B yMoBax TpWBaJOrO MUIOTOBAHOTO KOCMIYHOTO IOJIBOTY ICTOTHUM YMHHHKOM €
MIATPUMKA KUTTEIISUIBHOCTI 1 Mpane3faTHOCTI ekinaxa. OnHe 3 HaWBaKIHMBINIMX 3aBAAHb —
3abe3nedyeHHs exinaxa Bojoro [1]. 3 HacTaHHAM KOCMIYHOI €pH 3HAYCHHsI BOJAM JIMIIE 3POCIIO,
OCKIIBKU BiJl HEI B KOCMOCI 3alle)KHTh OYKBAaJbHO BCE, MOYMHAIOYHM BiJl POOOTH CaMoOro
KOCMIYHOI'O amapaTy 1 3aKiH4yloud BHPOOJIEHHSIM KHUCHIO. YCIO BOJY, HasBHY Ha KOCMIUHIN
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CTaHIlli, TOCTaBJISAIOTh BAHTAXKHUMH KopalOysiMu. TexHika mpopaxoBye OyKBaJbHO KOXKEH Tpam
3aliBO1 Baru, TOMY HEMOXJIMBO y3sTH ii i3 3amacoM. Ha OGopTy 3 BeNMYE3HOIO KIUIBKICTIO
cynepcy4acHoi TEXHIKM Y4eH1 1 1H)KEHEepU MpaIoTh B yMOBaxX cTporoi ekoHomii Boau. Came
TOMY Ha O0OpTYy KOCMIYHOTO amapaTy mae OyTH nependadeHa cucreMa oOpoOKH CTIYHHX BOJ 1 iX
3aMKHYTOTO BHKOPUCTaHHS, TaK SK I[OCTa4aHHS CTaHIIM HOBOIO BOJOI0 3HAYHO 3I0POXKYE
OCBOEHHS KOCMIYHOTO TIpocTopy [2].

Mertoto poOoTH € po3poOJIeHHS TEXHOJIOTI OYMCTKH CTIYHHMX BOJ Ha OOPTY KOCMIYHOTO
amapary Ta NMPOBEJCHHS aHANi3y POOOTH HAABHUX CIIOPYJ 3 OYMIICHHS CTIYHUX BOJ B YMOBAax
KOCMOCY.

B naniii po®oTi AOCHIKEHHSI BUKOHAH] HA MI/ICTaBl aHaANi3y YKPAiHChKHX 1 3apyOiKHUX
HayKOBHX JDKEPEII 1 3BITHUX JaHUX MPO crienudiky BUKOPUCTAHHS BOJIU Ha KOCMIYHMX CTAHIIISAX
1 crocoOu OuHMINCHHS BHUKOpHCTaHMX (CTiuHMX) BOA. JIjis pO3pOOKH TEXHOJIOTIi OYMIICHHS
CTIYHUX BOJI B yMOBaX KOCMOCY, OKPIM CBITOBOTO JIOCBiy, BAKOPUCTAHO BJIACH1 JOCIIHKCHHSI.

Po3pobnena TexHOJOrIS U OYMINEHHS CTIYHUX 1 MUTHHUX BOJA B YMOBaxX HEBaromocTi
(kocMOCY) TPYHTYETbCS Ha BHKOPHUCTAaHHI PI3HUX peakTopiB [2]. Peakropu MoxyTh OyTH
BUKOHAHI 3 pI3HUX MarepiaiiB (MeTayl, IUIACTHK Ta iH.), BOHM HE MICTSITh HECTaHJAPTHOTO
yCTaTKyBaHHSA, $IK€ BHMarae 3aBOJICBKOTO BUTOTOBJICHHsS. KoOMMakTHiCTh, TIOBHA
TepPMETUYHICTh 1 HeBeNHWKi rabaputu 0io- W (i3MKO-XIMIYHHX PEAKTOPIB JO3BOJISIOTH
ycranoBioBatu ix y mexkax MKC. [lpouec ouuniieHHs mpoCTHii B yHpaBlliHHI W MOXe OyTu
MTOBHICTIO aBTOMATHU30BaHUH.

KomruiekcHuil po3riisiy muraHb, MOB’S3aHUX 3 OYMINEHHSM CTIYHHX BOJ B YMOBax
KOCMOCY, [IO3BOJISIE 3pOOMTH BHCHOBOK TIPO HEOOXIOHICTh pereHepanii Boaum Ha OOpTy
KOCMIYHOTO amapary. bioxiMiuHui aHali3 MOKa3aB, 110 PEreHepoBaHa BOJAA HE BTpAvae CBOIX
MMOYATKOBUX BJIACTHBOCTEH 1 MOBHICTIO MpUAATHA JUIsl MUTTS. SIKiCHa Bojga — Iie 3/I0pOB’S U
ycmimHa po0OoTa jroaeld B ymMoBax kocMocy. OCKUIBKM B KOCMOCI BiACYTHSI TpaBiTaiis, AJis
BIUTUICHHS 3B@XKEGHUX YAaCTOK BiJ BOJAM MOTPIOHO BHKOPHUCTOBYBATH BIIIEHTPOBI CHIIN
(uenTpudyru cnemialbHUX KOHCTPYKIIii).
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I''/IOBAJIBHA MEPEXA SIK HEBII'€EMHA YACTUHA BUBYUEHHA
IHO3EMHHUX MOB

VY 21 - my cromiTTi [HTepHET cTaB HEBiJI'€MHOIO YaCTHMHOK XUTTS Cy4acHOI JIFOJUHHU.
Uwucno kopucTyBauiB [HTEpHETY Ha CHOTOHIMIHIN JCHB CKiIagae Oinpiie 1,5 MiIp/. XOJIOBIK, CIij
TaKOX BIJ3HAYUTH, 1O L IUdpa MOcTiiiHO 3pocTae. Pecypcu rnobanbHOT Mepexi JOCUTh
pizHOMaHiTHI. 3a JOmOMOror0 IHTEepHETY CTano MOKJIMBHM OOMiH (paiijlaMu BEITHMKOTO OOCATY:
TEKCTOBHMH JOKyMeHTamu B (hopmari pdf, Bizeo- i 3BykoBuMH (aiiamu, TOOTO MaTepiaiamu,
AKi € HEeBIJ'€MHOI0 YaCTHHOI CYYacCHOTO BHMBUEHHS I1HO3EMHHX MOB. I[HTEepHET-pecypcH,
JNOCTYNHI [ BUBYEHHS 1HO3EMHHMX MOB, MOXHA pO3AUIMTH HA TPYIU: PECYpPCH, SKi
JIOTIOMAraroTh OTPUMATH 3HAHHS 1 BMiHHS, 1 PeCYpCH, SIKi BJOCKOHAJISITh MOBHI HABHYKH.

[lepma rpyma 1e: MiAPYYHUKHA 1 CaMOBUMTENl, MyjibTuMenia (rpagiyHUMH
300pakeHHSAMH, 3BYKOBUMH (Qaiimamu i T. [[.), CIOBHMKM 1 PO3MOBHHMKH, MEpPEKIaJeHi B
eJIEKTPOHHMI (popmar.

Jpyra rpymna 1me: iHTepHEeT-pecypcH, sSKi BUKOPUCTOBYIOTHCS JJISi MOBHOI MPAaKTUKH B
MpoLeci AiaNory SK 3 TMMH XTO BHBYAa€ 1HO3€MHY MOBY (Pi3HOrO piBHA MiATOTOBKH), Tak 1 3
HOCISIMA MOBH.

Take cminKyBaHHS MOKHA peaji3yBaTH HacamIepe] B TEeMAaTUYHUX COLIaTbHUX MEPEeXK,
MeTa SKMX TOJIsAraE B KOMyHIKaIlii 1H03eMHUMH MoBamMu. HailBioMIiIIMMU TaKUMHU pecypcamu €
SharedTalk i Livemocha. TTopran SharedTalk mpomoHye MOXIHBICTh CHINKYBaHHS B PEXKHMIi
peanbHOrO 4yacy B ¢opmi yary, B TOMy 4ucii rojocoBoro. ITopran Livemocha e ckmagHa
OCBITHSI CHCTEMa, JIe TIOPs 31 CIUIKYBaHHSAM 3/11HCHIOETHCS BUBUEHHS 1HO3EMHHUX MOB.

TakuM YWHOM, Ha CBHOTOJHINIHIA JE€Hb IHTEPHET-PECYPCH MPEICTABIAIOTH COOOI0
3HauHU#l (HOHA MaTepiaiiB, sIKi MOXHA BUKOPUCTOBYBATH SIK JIJISI CAMOCTIHHOTO BUBUEHHS MOBH,
TaKk 1 TPYNOBOTO HAaBUaHHS, sKE€ 3/A1MCHIOETbCA TiJ KEpIBHUIITBOM BHKJIanada. Y pasl
1H/MBITyaJbHOTO BUKOPUCTAHHSA, JAEAKl IHTEPHET-PECYpCH JalOTh MOXJIMBICTh HE TUIBKU
OTpUMATH JOCTYM J0 JOAATKOBUX MaTepialiB, aje 1 MOUIyKy JIpy3iB 1 cnuikyBaHHs. [locunaHHs
Ha JIesKl pecypcu MOXKHA PEKOMEHIyBaTH CTYACHTaM, K1 BUBUAIOTh 1HO3EMHI MOBHU 1 KOHKPETHO
YKpalHChKYy MOBY SIK 1HO3€MHY. MU gociiauiau 0arato pecypciB 1 MOKEMO MOPEKOMEHAYBaTU
CIHMCOK aJpec IHTEepHET-TIOpTaliB, J€ MOXKHA 3HAWTH KOPHUCHI Marepiaau Ui BUBYEHHS
YKpaTHChKOT MOBH SIK 1HO3€MHOT.

1. https://umova.blogspot.com/search/label/1%20%D0%BA%D1%83%D1%80%D1%
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2. http://infoukes.com/scarry/2017/index.php?app=illustrations&dsp=page&p=4&snd=
y(=uk

3. https://slovnyk.ua/?swrd=%F1%EB%EE%E2%EE

4. https://www.youtube.com/watch?v=D6yNECosvsYu
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PREVENTION AND INTERVENTION OF BULLYING AT SCHOOLS

During the early twenty-first century, school bullying emerged as a social problem of
epidemic proportions within academic, news media and public discourse. Bullying has been
linked to other social problems. Scientists identify how this discourse has expanded the
conceptualization and domain of school bullying and has stirred public hysteria.

School bullying is a type of bullying that occurs in any educational setting. Bullying is the
use of force, threat, or coercion to abuse, intimidate or aggressively dominate others. The
behaviour is often repeated and habitual. One essential prerequisite is the perception, by the
bully or by others, of an imbalance of social or physical power, which distinguishes bullying
from conflict.

Bullying can have a wide spectrum of effects on a student including anger, depression,
stress and suicide. Additionally, the bully can develop different social disorders or have a higher
chance of engaging in criminal activity. If there is suspicion that a child is being bullied or is a
bully, there are warning signs in their behaviour. There are many programs and organizations
worldwide which provide bullying prevention services or information on how children can cope
if they have been bullied.

There is no universal definition of school bullying; however, it is widely agreed that
bullying is a subcategory of aggressive behaviour characterized by the following three minimum
criteria:

e hostile intent (i.e., the harm caused by bullying is deliberate, not accidental);

o imbalance of power (i.e., bullying includes a real or perceived power inequity
between the bully and the victim);

e  repetition over a period of time (i.e., more than once with the potential to occur
multiple times).

The following two additional criteria have been proposed to complement the above-
mentioned criteria:

e victim distress (victim suffers mild to severe psychological, social or physical trauma)

e  provocation (bullying is motivated by perceived benefits of their power imbalance:
bullies and victims often report that conflicts occur between two equals); nevertheless, they
remain widely established in the scientific literature.

Bullying includes assault, tripping, intimidation, rumour-spreading and isolation, demands
for money, destruction of property, theft of valued possessions, destruction of another’s work,
and name-calling. But not all taunting, teasing and fighting among schoolchildren constitutes
bullying. Two persons of approximately the same strength (physical or psychological) “fighting
or quarrelling” is not bullying. Rather, bullying entails repeated acts by someone perceived as
physically or psychologically more powerful.

How to Help: Steps to Bully-Proof Your Child

1. Confident children are less likely to become victims. Teach your child how to
use «self-talk», which is a silent pep talk one can use when feeling picked on. The child should
select something good about him- or herself and think about that during difficult moments.

2. There is strength in numbers. Tell your child to walk down the hall, into the
lunchroom, or out to recess with others. Bullies will quickly target a child who is alone. Your
child should stay near others even if they are not close friends. Better yet, your child should
make close friends and the children should protect one another.
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3. Skills for making friends include how to share, compromise, change the topic
to avoid conflict, apologise when appropriate, and use a diplomatic approach.

4. Problem-solve difficult social situations and practise diplomatic responses
during the dinner hour. Something that has been practised is easier to use when a difficult
moment arises. Social skill groups are available in many schools today and books for both
parents and children can be found in local libraries and bookstores.

5. A submissive or victim stance may attract bullies. Your child should not have
an intimidated, slouched appearance. Encourage your child to stand up straight and hold his or
her head high. If a bully approaches, your child shouldn't freeze. It is best to walk away and join
a group of children.

Bullying will not disappear, but it can be controlled if people start to work together and
decide to work on the entire system around the children. Stopping bullying requires commitment
of everybody involved. Studies have shown that a higher percentage of children engaged in
bullying behaviour is in middle school and high school than in elementary school. But, the
percentages of children victimized gradually decreases with age.

O. Kokitko
Language supervisor — 1.V. Shpak
Dnipro National University of Railway Transport

PASSANGER RAIL TRANSPORT AND ITS COMPETITIVENESS

With the development of market relations in Ukraine, the railways began to lose their
position in the market of transport services due to increased competition from other modes of
transport. Cargoes that have historically been transported by rail these days switch to the
tendency of being delivered by other modes of transport, especially by road transport. Regarding
passenger transport, there is also a decrease in the competitiveness of services provided to
passengers. With the growth of income, more and more people started to use more expensive,
but at the same time more comfortable modes of transport. Under market conditions, companies
are in a fierce competition, they need to constantly expand their markets of goods and services;
to master a new type of economic behavior; to constantly prove their competitiveness. Because
of this, management always needs to look for new ways to effectively manage work, which will
ensure the activation of the human factor, so that each employee contributes to achieving the
goals of the enterprise.

On the travel market, the dynamics of passenger transport by all modes of transport shows a
trend of constant reduction of their volumes, which began in connection with the global
economic crisis and amounted up to 8331 million passengers.

- In 2019, 4262.4 million passengers used passenger transport services, or 95.0% of the

volume of 2018.

- As of the end of 2019, the largest share in passenger traffic was occupied by road

transport (buses) — 42% and trolleybus - 22%.

In long-distance, suburban and intercity connections, road transport is also in the lead, its
share is 67%, 76% and 37%, respectively. In second place in long-distance and suburban
connections is rail transport, respectively — 26% and 24%. In the intercity connection, except for
road transport, almost equal shares are occupied by trolleybus (27%), subway (19%) and tram
(17%) modes of transport. In terms of the number of trips per capita on average per year, the first
place in 2018 was occupied by metro transport — 135 trips, the second trolleybus — 72 trips, the
third tram - 64 trips, followed by road — 45 trips and rail — 4 trips. From 2000 to 2016, passenger
traffic by rail decreased by 22%. In 2017, the trend of reducing the number of passenger traffic
by rail continued — 165 million people, the number of passengers carried decreased by almost 2.5
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times compared to 2016 — 389 million people. In 2019, 155 million passengers were transported
by rail, which is 98.1% of the 2018 figure.

An important factor in increasing the competitiveness of Ukrzaliznytsia, which receives
significant volumes of passenger traffic, is to improve transportation planning using contractual
relationships that reflect the specific requests of passengers. In passenger transport, we can talk
about competitiveness with a certain level of train frequency, regularity, cargo capacity and
taking into account climatic and sanitary requirements. Ensuring the stable, profitable operation
of the transport organization by identifying and maximizing the needs of passengers is the main
goal of marketing in the field of passenger transport.

Today, in order to ensure the competitiveness of rail transport and strengthen its market
position, the railways need to intensify in new directions, especially in the direction of new
marketing strategies. Creating online centers that are convenient for passengers will help the
railway to see its shortcomings and the desires of passengers, it will help the railway to eliminate
its shortcomings and work more efficiently.

A. A. Kyselova
Sprachleiterin: Magdalena Daroch
SWPS Universitét fir Sozial- und Geisteswissenschaften, Polen

MIT NANOTECHNOLOGIEN GEGEN DAS CORONAVIRUS —
UND ANDERE VIREN

Dieser Beitrag beleuchtet, wie Nanotechnologien in Pravention, Diagnose und
Behandlung zur Anwendung kommen und so die jetzige und mdgliche kiinftige Pandemien
bekdmpfen konnte. Eine erfolgreiche Bekdmpfung von Infektionskrankheiten erfolgt an drei
Fronten: Pravention, Diagnose und Behandlung. Einige Nanomaterialien sind bekannt fur ihre
antimikrobielle Wirkung und in einigen Féallen sogar fur die Bekampfung von Viren. Wie kann
Nanotechnologie also genutzt werden, um die weitere Verbreitung des zurzeit grassierenden
Corona Virus zu verlangsamen oder gar zu stoppen? Und welche nanotechnologischen
Anwendungen koénnten wertvoll sein, um zukiinftigen Pandemien zu begegnen? Diese Fragen
beleuchten ein internationales Team in einem kurzlich verdffentlichen Paper in der Zeitschrift
ACS Nano.

Die Wichtigkeit des Testens ist unter Experten unbestritten. Nur so ist es mdglich,
positive Félle zu isolieren und die weitere Verbreitung damit zu verhindern. Aus einigen Studien
lasst sich mittlerweile schatzen, dass sich in der Schweiz zwischen 250'000 und 400'000
Personen infiziert haben, doch nur durch Tests kénnen solche Zahlen bestatigt werden. Test wird
mittel Nasen-Rachen-Abstrich durchgefuhrt. Die genommene Probe wird anschlieend durch ein
so genanntes Reverse-Transkript Ase-Polymer Ase-Kettenreaktion (RT-PCR) auf RNA-
Fragmente untersucht, die spezifisch fur SARS-CoV-2 sind. Eine mégliche nanotechnologische
Alternative sind Gold-Nanopartikel. Diese kdnnen mit Antikorpern versehen werden, welche
wiederum viralen Antigene binden. Erfolgt diese Anbindung, sammeln sich die Gold-
Nanopartikel an, was zu einer Farb&nderung von rot zu blau fiihrt. Ein solcher Test ware
verhaltnismaRig gunstig und liefert schneller Resultate als das momentane Testverfahren, da
dieses in einem Labor ausgewertet werden muss. Ein solches Test-Regime konnte insbesondere
in &meren Ldandern enorm nitzlich sein. Eine ebenfalls schnellere und glnstigere Test-
Alternative sind Graphen basierte Feldeffekt-Transistoren, Biosensoren mit Antikorpern, welche
an die charakteristischen Spike-Proteine des SARS-CoV-2 binden.

Zwar gibt es zahlreiche weitere Methoden, die durchaus in Frage kommen, doch die
Wissenschaftler weisen, darauf hin, dass die nanotechnologische Diagnostik noch in ihren
Kinderschuhen steckt. Die momentane Pandemie bringt aber moglicherweise wichtige
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Erkenntnisse und Fortschritte auf diesem Gebiet, die sich in Zukunft als wichtig erweisen
konnten.

Im Vergleich zu einem bakteriellen Effekt, den man (im Normalfall) mit Antibiotika
behandeln kann, hat das Corona Virus offengelegt, dass kein antivirales Breitband-Mittel
existiert. Die Untersuchung beleuchtet verschiedene mdgliche Interventionsstrategien, darunter
die verbesserte Wirkstoffabgabe im Lungengewebe oder das Verhindern des Andockens des
Corona Virus an die sogenannten ACE2-Rezeptoren. Nanopartikel scheinen besonders geeignet
fir das Eindringen bis tief in die Alveolen der Lungen, gerade weil sie so klein sind. In einer
Grolizahl der schweren Verldufe von COVID-19 wurde eine besonders starke Reaktion des
Immunsystems beobachtet.

I. S. Mala
Language Advisor: I. V. Shpak
Dnipro National University of Railway Transport named after Academician V. Lazaryan

ACCOUNTING AND AUDIT OF THE BANK'S CREDIT OPERATIONS
IN MODERN CONDITIONS

In recent years, due to the significant development of the banking sector and increasing
demand for banking services, accounting for credit operations plays an important role in the
provision of credit services, which significantly affects the economy of Ukraine. Credit
operations are one of the most profitable activities of banks, but they are associated with a
number of problems caused by imperfections and instability of the legal framework, increasing
problem debt and high risk. Accounting and auditing of credit operations is the most important
part of the structure of a market economy and therefore in Ukraine today, due to the current
banking crisis and distrust in the security of banks, solving this problem is particularly important.
General principles of regulation, organization, accounting, and preparation of financial
statements in Ukraine are regulated by the Law "On Accounting and Financial Reporting in
Ukraine" of 16.07.1999 Ne 996-XIV [2]. The organization of accounting and financial reporting
in banking institutions, as well as requirements for certain banking operations are regulated by
regulations of the NBU, issued in the form of resolutions of the NBU Board, as well as
instructions, regulations, rules approved by the NBU Board. Today, financial accounting and
financial reporting in banks of Ukraine are regulated by a significant number of regulations,
which can be divided into 3 groups: Group 1 - regulations governing the organization of
financial accounting and reporting in banks; Group 2 - regulations that ensure the maintenance
of synthetic accounting in banks. Group 3 - regulations governing the method of accounting for
various banking operations and financial results from their implementation.

An audit of a bank's credit operations should be understood as an examination of
accounting and financial reporting data on active banking operations related to the provision of
credit or obligations (guarantees, sureties, avals), in order to reduce credit risks of the banking
institution and express an independent audit opinion on the reliability of financial statements,
accounting of the bank, as well as the compliance of active operations with current banking
legislation and internal regulations of the bank. Credit risk is an integral part of banking and is
dominant in the banking risk system. Therefore, credit risk management is the most important
task of any bank, and choosing the right method of credit risk management will increase the
reliability, stability and competitiveness of the banking system, which will have a positive
impact on the overall economic condition of the country.

Credit operations are an integral part of banking, and therefore the regulation of actions in
this area (increasing confidence in banking structures, lowering interest rates on loans) will help
restore the entire banking system of Ukraine. Therefore, in order to successfully lend and
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increase the profitability of credit operations, banks must implement a clear and flexible system
of managing their loan portfolio. Addressing these issues will help not only to improve
accounting, but also to increase the efficiency of the bank's loan portfolio management, which is
a necessary condition for its activities.
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ECONOMIC CYBERNETICS

Economic cybernetics is one of the scientific areas of cybernetics, which deals with the
application of ideas and methods of cybernetics to economic systems. In a broader sense,
economic cybernetics refers to a field of science that emerged at the intersection of mathematics
and cybernetics with economics, including mathematical programming, operations research,
economic and mathematical models, econometrics, and mathematical economics.

The name "cybernetics” comes from the Greek "kybernetes”, which is used to mean
"helmsman”, "helmsman”, but it also began to mean "government over people.” Thus, the
ancient Greek philosopher Plato in his writings in some cases calls the art of controlling ship or
chariot cybernetics, and in others - the art of ruling people. It is noteworthy that the Romans
transformed the word "kyubernetes™ into "governor".

Theoretical cybernetics, like mathematics, is an existing abstract science. Its task is to
develop a scientific apparatus and methods for studying control systems, regardless of their
nature tasks. Theoretical cybernetics included and received further development such branches
of applied mathematics as theory of theory and theory of algorithms, game theory, operations
research, etc. A number of problems of theoretical cybernetics have already been developed
directly in the depths of this scientific direction, namely:

» the theory of logical networks,

» the theory of automata,

» the theory of formal languages and grammars,
» the theory of transformers, etc.

The main economic elements of cybernetics: system analysis, complex systems,
hierarchical systems, hierarchy of models, management in hierarchical systems, coordination of
goals in hierarchical systems, goal graphs, Information and entropy.

The main goal of cybernetics as a science of control is to achieve such interaction of
elements within these systems and interaction with the external environment so that the results of
these systems are the best, i.e. would lead most quickly to the set goal of functioning with the
minimum cost of certain or used resources:

o raw materials,

o energy,

o human labor,

o fuel machine time, etc.

All this can be summarized in the term “optimization”. Thus, the main cybernetics is the
optimization of control systems.
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The pioneer of cybernetics N. Wiener wrote that action or behavior can be understood as
a focus on achieving some goals, i.e. some final state in which the object enters a certain
connection in space and time with some other object or event. Defining a goal is a collection of
needs external environment and internal needs of the subject of management. The goal is not
may not be achievable, it must match the possibilities exactly system and real situation. The
behavior of the managed system is strictly dependent on the incoming control actions. Controlled
system can purposefully use their behavior, at the expense of managers impacts. In the process of
evolutionary development of living nature, the purposefulness of the management of biological
managed systems. It denotes the desire of organisms to their reproduction and survival.
Purposefulness of artificial managed systems are defined by their users and developers.

M. JI. Mipowinuuenko
Hayionanonuu mexniunuu yHieepcumem
«Kuiscokuti nonimexniunuii incmumym imeni l2ops Cikopcbko2oy

A ®POBE CJJABOYMCTBO i CYYACHI JITH

Cmaprdonn, IUIaHIOIETH W TOMYyJSpHI Hapasi JOJAaTKA 1O HUX CTaId HACTUIBKH
HEBiJ1’€MHOIO YaCTUHOIO HAIIOI0 KHUTTA 32 OCTaHHI 5—7 POKIB, 1110 MU HaBITh HE 3aMHUCIIIOEMOCS
po Te, SIK BOHM BIUIMBAIOTh HA HAIly MIOJICHHY MPOIYKTHBHICTh, HAa HAIll MO3OK i, y TaKui
crnocid, Ha XKUTTA B LUIOMYy. MU 3acMHaeMO 1 IMPOKUIAEMOCS 3 HUMHM B PyKax, IPOBOAMMO
JO3BULIS 32 HECKIHYEHHUM TPOJIMCTYBAHHIM CTPIUKH Yy COLIaJbHUX MEpexkax, Halll MpHAOMH
DKI TpU pasd Ha JIeHb CYIPOBOKYEMO Bizeopsgom Ha YouTube. Hapemri Mu CHoOkiiiHO
noBipsieMo cMapThoH quTHHI. AGO BCe K TUTHHY cMapThOHY?

[TiBneHHOKOpENChKI AOCTIIKEHHS MOKa3yl0Th, 110 CEPEAHS TPHUBAIICTh Oe3mepepBHOL
cecii rpomazsta IliBaennoi Kopei B Facebook cranoButs 40 XBHIIMH, POCIHCHKI JOCITIIKCHHS
MI0Ka3yloTh, 10 cepenHs TpuBaiicTh cecii AutuHU B TikToui Tak camo craHOBUTH 40 XBUIIUH.
CepenHbocTaTHCTUYHA JIIOJMHA 3ariisjae B TeleQoH y cepeanboMy 80 pasiB Ha JeHb, TOOTO
KokHI 15 xBuiamH. OcTaHHS  OpUTaHChbKAa CTATUCTHKA TOBOPUTh MpO  Te, IO
CepeTHbOCTAaTUCTUYHHNI OpUTAaHENh 32 YMOBH BHKOPHCTAHHS JEKUIBKOX «EKpaHiB» Ha JIeHb
criokuBae 1UQPpoBuil KOHTEHT 11 roauH Ha JeHb, a OpuTaHeupb BikoM Bix 16 1o 24 pokis — 14
TOJIMH.

VYdeHi po3pi3HAIOTH  HeWpodizionoriuHi Ta  OlOXIMIYHI  O3HAKH  3AJIEKHOCTI.
VY Hapko3aleXHUX JoAed 1 JoJed, Kl CTpakJaloTh Bl LU(POBOI 3aleXKHOCTI, BOHU
30iratotbes. Jlymaere «cTpaxkiaae BiJ LU(POBOI 3aleKHOCTI» — e He mpo Bac? Skio
TenedOoH/TIaHIIET CYIIPOBOKY€E Bac HAa HaBYaHHI, HA poOOTI, B CHAJIbHI, 3a 1KE, B KOJI1 CIM'T,
SKILO BU Oepere B pykH Tese(OH 3apajy sIKOICh BaXKJIMBOI CIPaBH, a TIOTIM palTOM BHSBIISETE
cebe 3a nmuctanHsM cTpiuku Facebook abo Instagram aGo mepeynTyBaHHSIM JTHCTYBaHHS B OYy/ib-
SKOMY MeECEH/Kepl, TO BM JapeMHO TilMTe ce0e UII031€0 HEMpUYETHOCTI A0 LUQPOBOi
3aJI€)KHOCTI.

Ane Halllermmmu xepTBamu JUIs HU(POBOI 3aJIEKHOCTI € AITH. Y BUMAJIKY il pO3BUTKY Y
TiTel 3’SBISETHCA PO3JIaJ MO3KY, KU OTpuUMaB Ha3By «umdpoBe craboymctBo». CmpaBa
B TOMY, 1110 IUTHHA HAPOJKYETHCS 3 HabaraTo OLIBIIOI0 KUIBKICTIO HEPBOBUX KIITHH MO3KY, HI)K
y nopocioro. Y mpoiieci JOPOCTIIaHHS HEeMOTPiOH1 HEBUKOPUCTOBYBAHI KIITHUHU BiIMUPAIOTh.
ToO6To0 110 GiNbIIIE PI3HOTO JOCBIY OTPUMAE AUTHHA, IO OUIbIIE MOAPa3HUKIB Oy/e Ha Hel JisITH
1 OUTbIIIe BUIIB AISUTHHOCTI JOBEACTHCS NUTHHI CIIpoOyBaTH, TO OUTHIIA KUIBKICTD KIIITUH MO3KY
aKTHUBI3y€ThCS W 3aIMIIMTHCSA, a OTXKe, Olbllle HEHPOHHHUX 3B’S3KIB YCTAaHOBHUTHCS. AJe KOJIU
raJuKET CTa€ MOCTIHHUM CYIYTHUKOM JTFOJMHH BJKE 3 PAHHBOTO BiKY, 1 TUTHHA TOAMHAMH IIIOIHS
IPOBOJIUTH 32 MYyJIbTHKaMHM, (ilbMaMH, irpaMH, JUCTYBAHHSM, CTPIUKAMHU COLIAIBHUX MEpPEex
TOIIO, MO30K HE OTPUMYE TOTO JIOCBITY 13 30BHINIHBOTO CEPEJOBHINA, SIKHI T03BOJMB OU oMy
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AKTHUBI3YBAaTH MOTPIOHY KUIBKICTh HEPBOBUX KJIITHH ISl TOJAIBIIOI TPOTYKTUBHOI CITIBITparli 3
UM K€ HABKOJIMIIHIM cepefoBuiieM. Taki JITH CTPaXIalOTh CHHAPOMOM NedillUTy yBarw, He
Oyay4u B 3M031 30CEPEIUTUCS HA YOMYCh OJJHOMY JIOBIIIe 2—3 XBUJIMH, 3allaM’sITaTH MIPOCTI pedi,
Ha 3pa30K Mapu CJIiB iIMEHI Ta IO OaTHKOBI.

Byno mpoBeneHO MOCHIKEHHS 3a y4acTiO IITeH-ayTHCTIB 3—5 pOKiB, SKI HaAMIpHO
BXKUBATM IUQPPOBUN KOHTEHT BXKE 3 MEPIIMX POKIB KHUTTS. Y HHUX 3a0panu TapKeTH 1 Oymo
pO3MOYaTO HABYAHHS. YKE 4epe3 KOPOTKHUW Yac JITH MOBHICTIO MOBEPHYJIHMCS B HOPMY, 1 iXHIH
IiarHo3 «ayTusm» OyB copocToBaHuid. SIkOu OaThbKM IMX IITEH 3ami3HWINCS 3 TEpariero
HaBYaHHS JUIA CBOIX JiTeHd, Iel HaOyTWH ayTW3M NpOJOBKYBaB OM pPO3BUBATHCS B HUX, HE
0COOJIMBO BIJIPI3HSIOYMCH BiJ ayTU3My TeHEeTHYHOro. JliTm BTpadanu O CXHIBHICTH [0
COIlaIbHUX KOHTAKTIB, KOMYHIKaIlii, YCBIAOMJIEHHS IHIIMX Jrojed. SIKIo >k mocrapaTucs
OOMEXUTH BUKOPUCTAHHS TaJKeTiB y aited 10-Tm poOKiB 1 crapiie, MEpmIUM pPe3yIbTaTOM
OylyTh arpecuBHI peakilii, MOTIM TPUBOXKHI, ICTIPECUBHI PO3JIaaH, & TOTIM 1 30BCIM MOXKJIUBHUI
PO3BUTOK CYillMJATBHUX HAXUITIB.

Jlnst 3amoOiranHs pO3BHTKY HHM(PPOBOI 3aJIEKHOCTI Ta, SK HACTIAOK, MH(PPOBOTO
CJ1aboyMCTBA B JiTeH MOTPIOHO 3araM’siTaTH, [0 JUTHHA TTOBHHHA ITi3HABATH CBIT ()i3HMYHO, a HE
BIpTyanbHO. 3BHUYAHO, B CyYaCHOMY CBITI H€ BHUWIE 3aXUCTUTH ITUTHHY Bil IU(GPOBOTO
CEpPEeIOBHIIA 3arajioM, ajie 0aThbKU MOBUHHI MPHUIIETUTH JITSIM CIIpary OTPUMYBATH 3aJI0BOJICHHS
1 MO3UTHUBHI BIATYKH HE BiJl JOJATKiB HA cMapTQOHi, a B/l HABKOJIUIIHBKOTO cBiTYy. [IpocTi 30poBi
W TaKTWIbHI KOHTAaKTH 3 MPUPOJOI0, EMOIiiHI — 3 OJIM3BKUMH 1 IpY3sMH, JH000B, OarkaHHS 1
000B’SI30K MIKJIYBAaTUCS MPO JOMAIIHBOTO yNtoOieHIs — 1e 6a30Bi peuyi, sSKi BkKe 3 TUTUHCTBA
BYaTh HAC KOMYHIKamiifHOi 0a3u il OCHOBaM CTPYKTYpH CBITY. | 3BHUaifHO X, HacaMmepes Ciija
MOKa3aTH JTUTHHI BJIACHUM MPUKIAA 1 B TaKHK CHOCIO 3aXUCTUTH cede Bijx iH(popMaIiiHol
IHTOKCHKAIIii 1 TPSICOBUHH BipTYaJIbHOTO CEPEIOBHIIA.

S. A. Moyseuk
Language supervisor: I. V. Shpak
Dnipro National University of Railway Transport named after Academician V. Lazarian

DOES A PROGRAMMER NEED ENGLISH?

It is beneficial for any country to have its language as the language of international
communication. As one of the most powerful countries in the world, the United States of
America pursued a language policy in the direction of the globalization of its language. The key
role in its process was played by the fact that two inventions appeared in the United States,
without which our life is unthinkable — the computer and the Internet. These instant messengers
have greatly contributed to the globalization of the English language.

Today, English is the most widely spoken language in the world. It is also closely related
to all programming languages. A programmer who does not speak English is missing out on
many opportunities.

In some programming languages, it is possible to write non-English-language commands,
but the time and laboriousness of such work increases significantly. In English, the easiest way is
to give commands to the computer and give names. In addition, the standard methods will still be
in English, so you will have to make a mixture of the two languages.

One of the benefits of knowing English as a programmer is access to learning from the
source. A person who knows English does not have to wait until a translation of information
comes out. Firstly, while the translation of information is being performed, it can become
outdated, and secondly, most of the works remain inaccessible to non-English-speaking readers.

84



Many people make the mistake of formulating a search query in Russian. Thus, we cut
off most of the available knowledge and solutions, only among those who write in Russian.
While the whole world communicates in English.

It is in the English language that most of the master classes, seminars and webinars from
the most famous IT gurus are held. As you know, such events allow you to significantly improve
your professional skills.

All the largest IT companies in the world are based in the USA (Google, Microsoft,
ORACLE, Apple etc.) and even in their Russian divisions English is dominant. And knowing the
language will allow you to build a career in one of the world's largest IT corporations.

Programmers often have to work with foreign customers. Most often, all communication
takes place exclusively in English - and initial negotiations, and the preparation of technical
specifications, and its approval, and interaction during the implementation of the project, etc. etc.
Without proper knowledge of English, it will be almost impossible to achieve great success in
the IT field.

Considering all of the above, we can conclude that English is important for the
programmer, no matter what IT field he chooses, the smallest base of English is still needed.
Therefore, the minimum vocabulary of terms will have to be learned. But if you seriously expect
to become a really strong specialist for you and plan to build a career as a successful
programmer, you cannot do without a high level of the English language.

References:

1. https://mkdev.me/posts/6-prichin-zachem-programmistu-neobhodimo-uchit-angliyskiy-yazyk
2. https://enguide.ua/magazine/nuzhen-li-angliyskiy-programmistu
3.https://www.english-language.ru/articles/informative/zachem-programmistu-nuzhen-anglijskij/

M. Movchan
Language supervisor — I. V. Shpak
Dnipro National University of Railway Transport named after Academician V. Lazarian

FINANCIAL STATEMENTS OF UKRAINIAN ENTERPRISES

Financial statements are prepared based on accounting data. Reports are signed by the
manager and chief accountant. Enterprises prepare financial statements in thousands of hryvnias
without decimal places (except for Section IV of the statement of financial results (statement of
comprehensive income) (Form No. 2), the monetary indicators of which are given in hryvnias
with kopecks). This is provided for in the financial reporting forms approved by NPBU

1.Financial statements must contain information that is required to be disclosed by the
NPBU or IFRS and/or other accounting regulations of the Ministry of Finance of Ukraine. The
user of reporting is an entity that is interested in obtaining information about the financial and
economic activities of the enterprise for decision-making. Users (consumers) of reporting can be
individuals or legal entities, public authorities. All users of enterprise reporting can be divided
into two large groups: 1) external; 2) internal.

Internal users are the company's management apparatus (Chief Executive Officer,
Management Board, administrative staff), owners, founders, i.e. all internal employees of the
business entity. External users are those who are not employees of this enterprise but are
interested in obtaining information about its financial and economic condition and performance.

Financial reporting forms of legal entities that submit such statements on a general basis
are approved by NPBU "general requirements for financial statements” and include balance sheet
(statement of Financial Position), Statement of financial results (statement of Comprehensive
Income), Statement of cash flows (using the direct method), statement of equity (Form No. 1 —
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Form No. 4). NPBU also provides a cash flow statement (using the indirect method) Form No. 3-
N, but this report is rarely used in practice by accountants due to the complexity of its formation.

As noted above, the full package of financial statements includes balance sheet, statement
of financial results, statement of cash flows, statement of equity and notes to the statements. The
balance sheet reflects the amount of Assets, Liabilities and equity of the enterprise that were
formed because of the continuous operation of the enterprise from the date of its creation to the
date of preparation of financial statements. The statement of financial results discloses
information about income, expenses, profits and losses, other comprehensive income, and total
income of the enterprise for the reporting period.

Section 11l of the statement of financial results provides the relevant elements of
operating expenses (for production and sales, management and other operating expenses)
incurred by the enterprise in the course of its activities during the reporting period, less internal
turnover, that is, those expenses that make up the cost of products (works, services) produced
and consumed by the enterprise itself. The cost of goods sold and inventory is not specified in
this section. Financial reporting forms of enterprises (except banks) and the procedure for filling
them out are established by the Ministry of Finance of Ukraine in coordination with the State
Statistics Committee of Ukraine.

Cash flow statement — a statement that reflects the receipt and disposal of funds during
the reporting period.

When preparing financial statements and consolidated financial statements, enterprises
can choose the method of preparing a cash flow statement using the direct or indirect method
using the appropriate report form. The manager and accountant are responsible for the
correctness of the data provided in the reports, and if there is no accounting service at the
enterprise, the accounting specialist is responsible. They sign each reporting form.

Sviatoslav Pachok

Research supervisor: Nataliia Rak, PhD, Associate Professor
Language supervisor: Nataliia Rak, PhD, Associate Professor
Lviv Polytechnic National University

USE OF URBAN DICTIONARY IN PROFESSIONAL COMMUNICATION

Today the population of many countries is international. Every nation or diaspora brings
its culture and vocabulary to the language of the state where they live right now. Accordingly,
more and more words appear in the original language, which after some time become a full part
of it.

If we are talking about English, this language is already divided in its different
directions, such as British English, American English, Australian English and a few others.

Actually, Urban Dictionary is getting popular in the USA these days. Firstly, it was
founded in order to caricature permanent site of various words and phrases from ordinary
dictionary. Despite the humorous idea, the site of Urban Dictionary is now visited by more than
60 million people every month. Nevertheless, you can find there a lot of meanings of many
new, unusual, slang, dialect words and phrases used in different regions of each state. They are
clearly unusual, incomprehensible to residents of other areas or territories, and even more to
guests of the country. Some definitions differ in their rudeness and lack of logic.

Moreover, a few lawyers, linguists and economists are using Urban Dictionary
nowadays. For example, in some areas of the USA, it is so common to come across on such
phrases as ‘jack’ that is applied to describe financial restitution case or ‘nut’ that can be used in
a sexual harassment claim.
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We also shouldn't forget that one single word might have a lot of definitions with
various grave consequences. Despite of its vulgarity, Urban Dictionary is useful enough. It
allows researchers to find and track terms that are too recent or too niche to appear in ordinary
and old dictionaries.

Also this is the way to determine how people are using English online. The Internet is
the most popular place for everybody nowadays. We can't spend even a day without it. New
information shows up every second. Linguist Lauren Squires says: “If he/she uses Urban
Dictionary in daily digital communication, it was easy way to determine the 1Q of the person
you are talking to over the Internet. It’s not that hard to realize whether this person is a disgrace
to the English language” [1].

Nevertheless, interesting stories sometimes happen with using Urban Dictionary in
government agencies. For instance, In November 2009, Principal Thomas Murray banned the
word ‘meep’ from Danvers High School. Actually, this word doesn't mean anything in
particular, it's not even exist. A meaning of ‘meep’ was founded in the original source called
Urban Dictionary. The primary vocabulary defines this word as most versatile word in the
English language. It definitely can mean anything you want. Moreover, Urban Dictionary lists
93 other definitions for the ‘meep’, as the most popular being [2].

So, after analyzing the development trends of using Urban Dictionary in professional
communication, it’s not hard to recognize its impact on modern society, especially in the
Internet. That's why people try to use it more and more in different types of correspondence,
documentation or communication. It should be noted that Urban Dictionary has also been used
as a source to cross-check emerging word forms identified through popular social media such as
Twitter, Facebook and You Tube.

References:
1. https://daily.jstor.org/how-linguists-are-using-urban-dictionary/
2. https://www.cambridge.org/core/journals/english-today/article/abs/urban-dictionary-
youth-slanguage-and-the-redefining-of-
definition/A20AAD8COB5CFAAF2F127669BF64C233

M. Penot

Wissenschaftlicher Betreuer: Prof. Dr.-Ing.Oliver Gorf
Universitat Rhein-Waal,

Kleve, Deutschland

NANOTECHNOLOGIEN IM AUTOMOBIL — MEHR INDIVIDUELLE
MOBILITAT FUR ALLE

Individuelle Mobilitat ist ein Grundbedirfnis der Menschen und eine wichtige Grundlage
fir die Entwicklung moderner Gesellschaften. Hieran hat das Automobil auch in absehbarer
Zukunft entscheidenden Anteil. Nach einer Schétzung der Vereinten Nationen wird sich der
weltweite Fahrzeugbestand bis zum Jahr 2030 von derzeit 750 Millionen auf rund 1,5 Milliarden
Pkw und Nutzfahrzeuge verdoppeln. Treibende Kraft dieser Entwicklung ist die weiter
wachsende Nachfrage nach Automobilen in schnell wachsenden Mérkten wie China, Indien,
Korea, Brasilien oder Russland. Der zunehmende Wohlstand der Menschen in diesen Regionen
wird dazu fuhren, dass auch sie die Mdglichkeiten zu mehr individueller Mobilitat nutzen
wollen, dazu mehr Fahrzeuge kaufen und diese immer haufiger benutzen werden. Mit dem
erhohten Verkehrsaufkommen steigt aber auch der weltweite Bedarf an Energie und Rohstoffen.
Es stellen sich zudem weitere drdngende Fragen nach der Sicherheit der Insassen, intelligenten
Verkehrsleitsystemen, der Reduktion von Schadstoffen und effektivem Recycling am Ende der
Wertschopfungskette zur Schonung knapper Ressourcen. Vor diesem Hintergrund bieten sich
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heimischen Automobilherstellern und -zulieferern einzigartige Potenziale. Gleichzeitig werden
sie zukinftig aber in einem zunehmend hé&rter werdenden internationalen Wettbewerb auch
enormen Herausforderungen ausgesetzt sein. Unternehmen und Wissenschaft in aller Welt
richten daher ihre Forschung und Entwicklung zunehmend darauf aus, die Sicherheit, den
Komfort und die Umweltvertréglichkeit des Automobils den zukinftigen Bedingungen so
anzupassen, dass die Vorzige individueller Mobilitat nachhaltig gesichert werden konnen.
Nanotechnologie spielt dabei eine wichtige, wenn nicht gar die entscheidende Rolle. Sie liefert
wesentliche Beitrége bei der notwendigen Entwicklung und Produktion innovativer Materialien
und Prozesse im Automobilbereich. Moderne Reifen beispielsweise erhalten ihre hohe
Laufleistung, Haltbarkeit und StraBenhaftung durch nanoskalige Ruf3partikel und Kieselsdure.
Materialien mit Nanopartikeln oder Schichten im Nanometermalistab erzeugen vorteilhafte
Effekte an Innen- und AuRenflachen, Karosserie oder in Motor und Antrieb. Weit wichtiger wird
es jedoch sein, die bahnbrechenden Ergebnisse der Nanotechnologien in Produkte umzusetzen,
die die Umweltvertraglichkeit und Sicherheit der Fahrzeuge so erhohen, dass Automobile
individuelle Mobilitat fir breite Schichten bieten kdnnen, ohne die Lebensgrundlagen der
Menschen zu gefahrden. Nur mit Hilfe von Nanotechnologien erscheint es moglich, die Sdulen
des Prinzips Nachhaltigkeit gleichermaBen zu beriicksichtigen: Okologie durch die Schonung
von Umwelt und knappen Ressourcen, Okonomie durch die Schaffung und Sicherung
wettbewerbsfahiger Arbeitsplatze sowie Bereitstellung individueller Mobilitat in aller Welt. For
die heimische Industrie gilt es, diese einmaligen Innovationspotenziale der Nanotechnologien im
globalen Mega-Markt Automobil zu nutzen und so ihre gute Ausgangsposition zu sichern und
auszubauen. Leider sind die grof’en Chancen noch nicht tiberall in ausreichendem Malie bekannt.
Die vorliegende Broschire soll daher aktuelle und zukiinftige Trends von Nanotechnologien im
Automobil aufzeigen und mit den Stérken heimischer Unternehmen auf diesen Gebieten
zusammenfihren. Es ist mein  Wunsch, erfolgversprechende Madglichkeiten der
Nanotechnologien im Fahrzeugbau aufzuzeigen und damit notwendige Innovationsprozesse in
hessischen Unternehmen der Automobil und Zulieferindustrie anzustoflen. Denn nur mit
innovativen Losungsansdtzen werden hessische Anbieter zu den Gewinnern im globalen
Wettbewerb um individuelle Mobilitat gehoren.

Iupinzao Moxcen
Hayxosuii kepienux: JI. 1. Bonoapenko, kano. ginon. n., doyenm
/Jninpoecokuii HayioHonbHUL YHIgepcumem 3aii3HUYHO20 mpancnopmy imeHi B. Jlazapana

OCBITA — HAUBLJIBIIWNA CKAPB JIIOJJUHA

Mene wyacTo 3amHUTYIOTh, sIKa cHcTeMa OCBITH B Ipani. Moim apy3sMm 1mikaBo, K
OpraHi30BaHO OCBITHI{ Mpoliec Ha MOil OaThKIBIIMHI Ta YA JOCTYIIHA BHILA OCBITa. Sl BBaxaro,
10 L€ QyXKe BAKIUBI MUTaHHSA, TOMY IO JOCTYIIHA 3arajbHa OCBITa € 3alOpPYKOK TiJHOTrO
MalOyTHBOTO OyAb-KOi KpaiHu 1 OyAb-SIKOTO HApOy.

VY Hamriil kpaiHi IWKUJIbHA OCBITA, SIK 1 B YKpaiHi, 0€3KOIITOBHA 1 3arajJbHOAOCTYITHA. 3a
BCi POKM HaBYaHHS B YHIBEpCHUTETI (pa3oM y3sTi) BHOCHTHCS HeBenrKa oruiata omm3pko 200-300
€BPO.

Cucrema OCBITH B Hallliil KpaiHi CKIIAAA€ThCA 3 JEKIJIbKOX CTYTICHIB.

Manenbka autuHa, Wae B autsuuil can (Maxgi-e KYJIAK). V Bimi mectu pokiB BCi
1paHChbKi JITH BCTYNAIOTh J0 MOYATKOBOI IMIKOJH (JabectaH), e HaByaroThes 5 pokiB. Ilicis
BOTO JITH WOYTh B CEpeAHI0 IIKONy (paxHamai), Jieé HaBUAIOThCA 3 POKHU 1 CKIIANAIOTh
nepxasHuit icnut. llkona paxnamai po3paxoBana Ha aitei 10-13 pokis. Ilkosnspi oTpuMyroTh
0a30Bi 3HaHHS B OOJIACTI TPhOX OJIOKIB JUCHMIUTIH: TOYHI Ta MPUPOJHHUYI HAYKH, T'yMaHITapHi
HayKH, 1CJIaMChK1 HayKH.
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[Ticnsa cepenHboi MIKOMW TMOYMHAETHCS crapma (mabdipectan). TyT Bke MOYMHAETHCS
crnenianizaimis. Mera nabipecrana — MiATOTOBKA 10 BCTYIy B YHiBepcuTeT. B crapmriii mikomi
BUKJIaJJaHHS BiAOYyBa€eTbCcsl 3a TaKUMU HAOpsMKaMH: T[PUPOJHO-HAYKOBI, TyMaHITapHI Ta
MeanyHi. Beporo B qabipecrane Tpu kiacu. | micis 3akiHYeHHS BUAAETHCS TUILIOM PO CEPETHIO
OCBITY (JIMIIJIOM MOTaBaceTe).

[lepmn, HIX BCTYOUTH IO YHIBEPCHUTETY, MOJIOJI JIOAW MPOTSITOM POKY HABYAIOTHCA 3
METOIO0 OTPHMaHHs cepTHdiKaTa T0BY31BChKOI MiITOTOBKH.

[likaBo Te, IO HE3aJIEKHO BiJ criemianizaiii adiTypieHTH 34ai0Th (i3HKYy, MaTEMaTHKY,
OioJI0Ti10, XIMIiFO, IEPCHKY MOBY 1 JIITEpaTypy 1 icaMchbki HaykH. [10sICHIOETBCS 1€ TUM, IO JIJIs
Icnamcpkoi pecryOiku ayke BaXJIUBI HE TUIbKM ICIIAMCBhKi 3HAHHA, a I NPUPOIHUYI,
ryMaHiTapHi JUCHUIUIiHK. HaBiTh B iCIaMCBKHX akKaJeMisx ChOTOJIHI HEOOXITHO MPOCITyXaTh
Kypc TteopeTnuHoi ¢i3uku. IcmaM 3aBkIu MpomaryBaB TapMOHIIO BipH 1 po3ymy, sKa
PO3IIISAIAEThCA K JKEPETIO MpaBa, K HalBa)KIIUBIIIA OMOpa Peirii.

B OakanaBpati Buatbcs 4doTHpH poku. Jami HayTh 1aBa poku Marictparypu. Ilicns
3aKiHYEHHS MaricTpaTypH CTYJICHTH 3aXHINAI0Th TUTNIOMHY pOOOTY 1 34a0Th ICIIUTH.

Crin cka3atu i Mpo iCIaMChKi YHIBEpPCHUTETH Ta AYXOBHI akazemii (Xoy3-e enbMiiie).
HaiiBimomimuM 3 HUX € MDKHApOAHHI yHiBepcuTeT «/[amaat-e Mocrtada» B Kymi, B sxomy
HABYAIOTHCS COTHI CTYJICHTIB 3 YCiX KpaiH CBITY.

[Topsan 3 ipaHCPKUMHU HABYAIOTHCS TaKOXK 1HO3EMHI CTyAEHTH 3 42 (Copoka ABOX) KpaiH
cBiTy. Ilpu MiHiCTEpCTBI KyJIbTYpH 1 BHUIIOI OCBITH (yHKIiIOHYe LIeHTp cnpusHHS BHUBYECHHIO
nepcbkoi MoBU. Lle apyruii (micns apaOChKOro) 3a YMCEIbHICTIO IIEHTP BUBYEHHS EPChKOi MOBU
B KpaiHax biamspkoro i Cepennboro Cxoxy. Ha manwmii yac cTBOpeHO TPUALATH Kadeap mepebKoi
MOBH B By3ax 3apyOiKHUX KpaiH. B Ipani po3pobneHo crnemianbHy mporpamy, BiANOBITHO IO
SKOI TPOMAaJsHU 3apyODKHUX KpaiH MOXYTh OTPUMAaTH KOPOTKOYACHY CTHUIEHIII0 Ha Mepioj
HaBYaHHS HA Kypcax NepchKoi MOBH B IpaHi.
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HAVYKOBE BUJIAHHA

EJ'ICKTpOHHe BUOAaHHA

HaykoBo-TexXHIYHMI NPOrpec HA TPAHCIOPTI

3BIPHUK TE3 JOIOBIJIEM
BceykpaiHchbKOI HAYKOBO-TeXHIYHOI KOH(epeHLil MOJIOAUX YYeHHX,

MAariCTpaHTIiB Ta CTY/JACHTIB

(29 Gepesns 2021 poky)

YKpaiHChKOIO, aHTIIMCHKOIO T4 HIMEIIbKOIO MOBAaMH

BunaeTncs 3a 3aranpHOI0 TEXHIYHOIO peaakiieto 1. 1. Mipownuyenko
OpuriHan-MakeT, KOMI ' IOTepHa BepcTKa Ta oOkinaauHka — . I'. Mipownuuenko

TexcTu Te3 nonoBinel yyacCHUKIB KOH(EpEeHIlii MoAaHO B aBTOPCHKINA pelaKIii.
Touka 30py penakuii Ta oprasi3aTopiB KOH(EpeHIil MOXe He CHIBMaJaTH 3 TOYKOI 30py
aBTOpIB TE3 JOMOBIICH.

Penakiiiss Ta opranizatopu KOH(EpEHIi HE HECyTh BIJIMOBIIAJBFHOCTI 3a JOCTOBIPHICTH
iHpopMalii, HalaHOT aBTOpaMH B Te€3axX JOMOBIICH.

OpranizaniifHuil KOMITET KOH(epeHIIii:
JIHIIpOBCHKMI HAlIOHAJILHUIN YHIBEPCUTET 3aJ1I3HUYHOTO TPAHCIOPTY
imeHi akagemika B. Jlazapsina
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