Примерные оценочные материалы, применяемые при проведении промежуточной аттестации по дисциплине (модулю)
«Иностранный язык»

1 семестр

	При проведении промежуточной аттестации обучающемуся предлагается:
1. Подготовить монологическое высказывание по одной из тем;
2. Перевести отрывок из текста по одной из тем;
3. Ответить на вопросы по тексту.

Примерный перечень текстов.
Иностранный язык. Курс общего иностранного языка.

Card № 1 
1. Speak about  (9-10 sentences)
2. Translate the marked paragraph from English into Russian 
3. Answer the questions to the text.

My Portfolio
One of my most significant achievements is my consistent academic performance. I have consistently maintained good grades and have been on the honor roll since I started school. I am proud of my ability to balance my studies while still being involved in extracurricular activities. This has taught me discipline and time management skills, which I believe are essential for success in any field. 
Another achievement that I hold dear is my participation in various academic competitions. I have participated in competitions related to mathematics, science, and literature, showcasing my diverse range of interests and talents. These competitions have not only challenged me but have also helped me develop critical thinking skills and the ability to work under pressure. 
Furthermore, I have actively sought opportunities to expand my knowledge beyond the classroom. I have attended several workshops and conferences in my areas of interest, such as writing and public speaking. These experiences have enabled me to broaden my horizons and gain practical skills that are not always covered in traditional academic settings. 
Additionally, I have undertaken several independent research projects. One of my most memorable projects was conducting a study on the impact of social media on young adults. Through extensive research and data analysis, I was able to present my findings and recommendations to my peers and teachers. This experience enhanced my research and presentation skills, while also providing me with a sense of accomplishment. 
In terms of extracurricular activities, I have also been involved in leadership roles. I have served as the president of several clubs and organizations, which has allowed me to develop my communication and teamwork skills. These experiences have taught me the importance of collaboration and have given me the confidence to take on challenging tasks. 
The portfolio reflects my dedication to academic excellence and my desire to continually learn and grow. 
(307 words)

 1) What sort of academic competitions has the author taken part in? 
2) What scientific methods did the author use to present the findings of his research project? 

Card 2
1. Speak about  (9-10 sentences)
2. Translate the paragraph in bold from English into Russian 
3. Answer the questions to the text.

How to Combine Work and Studies?
In today's world, many new graduates compete for jobs, so students often start working before they finish school to earn extra money. If you want to work while studying, what kind of job should you look for? For full-time students, a part-time or freelance job is best. For those who study outside of regular classes, even a full-time job can work if it fits your schedule.
What kind of job is best for students? The best job for a student is related to what they are studying. This lets you use what you've learned in your universities and can help you do better in your classes and in your future career.
When choosing a job, think about:
- how much time it will take
- what it can do for your career
- what skills you can learn
- the experience you will get
- how it relates to your future job
- if you are interested in it
- how much money you can make
(159 words).
1. Why do a lot of students want to combine work and studies?
2. What is the best job for any student?

Card 3
1. Speak about  (9-10 sentences)
2. Translate the paragraph in bold from English into Russian 
3. Answer the questions to the text.

Problems That May Arise After You Get a Job
Sometimes, problems can come up when you have a job:
A) Your work gets busy when you have a lot to do for University.
Plan your study time and your work time to fit your University deadlines. Do some work early to make things easier for yourself and to get some free time to deal with current problems.
B) You cannot handle all the work because of University exams.
Such situations will happen quite often: exams, many writing tasks, term papers, or whatever… Most employers understand when students have important things to do for University so it is important to tell them early that you are busy, and they can give your work to someone else or find a replacement for you. Anyway, your employer knew that he accepted a student for a part-time job.
C) Your new job takes more time than you thought.
Think about the good and bad parts of the job. If you cannot handle both work and University, you have to choose. Maybe you need to look for a different job. If you look, you can find something else!
(182 words)

1. What problems do often arise after getting a job?
2. What should the student do if his/her job takes more time than they expected?

Card 4
1. Speak about  (9-10 sentences)
2. Translate the paragraph in bold from English into Russian.
3. Answer the questions to the text.

My Personal Achievements
PERSONAL PROFILE Jack Devoy (18 y.o.)
I am now a student at Handsworth School, Birmingham, studying English books, economics and art. I have Grade As in all my subjects.
Books have always played an important role in my life. I enjoy reading books and I always have different views on any text I read. It helps me when I start to analyze texts for my studies.
In addition to my love of reading, I really enjoy art. Outside of school, I visit all the galleries and museums. I have seen many interesting exhibitions. I would really like to combine my interest in art with my study of English.
Next to my studies, I feel I can take part in university life. I am a good sportsman, and I am a part of school football team. I would love to continue playing football at university.
             Talking about the future, I would like to become a designer of railway stations. I have a good taste in style. And I know that a degree in English would be the helpful to get success in this sphere.
(181 words)

1. What has played an important part in Jack’s life?
2. Where would Jack really like to build a career?

Card 5
1. Speak about  (9-10 sentences)
2. Translate the paragraph in bold from English into Russian.
3. Answer the questions to the text.

The Importance of Higher Education in the 21st Century
There is a relationship between knowledge and education. Higher education is something that has a lot of popularity in the past generation. It is obvious that you had better have one when it comes to getting a job. 
The people who live and work in the 21st century can use this tool. That is why the importance of getting an education cannot be stressed enough. The real purpose of high school is to make you a better person in preparation for university, a job or your future. 
The most important thing you get from higher education is confidence. Confidence in yourself and your abilities will help you to be successful in any sphere you choose. You do not have to worry about getting a good job because you know that you can always learn more skills and get a better one.
 You also get knowledge. Knowledge is power, and it helps you make better decisions about your future. It gives you more options when you face difficult situations. Knowledge also helps expand our understanding of how things work, and it can help to avoid some mistakes. (183 words)
1. What is the role of higher education in a person’s life?
2. What benefits does knowledge give to any individual?

Card 6
1. Speak about  (9-10 sentences)
2. Translate the marked paragraph from English into Russian 
3. Answer the questions to the text.

Importance of Higher Education
A person chooses higher education when he wants to specialize in his study. A future career, financial security and other opportunities are some of the benefits of higher education. With higher education, a person can have more job offers and can become a part of the active community and be more disciplined. Many companies or employers find people with degrees more attractive than individuals without degrees, which makes having a degree very important when it comes to being hired by a company.
Higher education gives you a big number of opportunities in the future. A person gets specialized skills to get higher levels at the workplace. The main aim of education is to give directions and goals to one’s life. If you plan to go far in chosen sphere, you need to plan to achieve higher education. 
In conclusion, higher education is an important element of personal growth, career and social development. It is not only a first step to a job, but a foundation for lifelong learning, critical thinking, broaden horizons, which allows developing new skills.  So, it becomes clear that higher education is very important. 
(188 words)

1. What does higher education provide?
2. What is the main goal of higher education?

Card № 7 
1.Speak about  (9-10 sentences)
2.Translate the marked paragraph from English into Russian 
3.Answer the questions to the text.
Self-development
Self-development is an essential part of our lives. It helps us to grow and develop as individuals, both personally and professionally. Self-development can involve a variety of activities, such as learning new skills, improving our communication skills, and developing our critical thinking abilities. It can also involve exploring our interests and passions, as well as finding ways to become more productive and efficient in our daily lives. 
One of the most important aspects of self-development is setting goals for ourselves. Goals help us to stay focused and motivated, and they can be anything from learning a new language to losing weight. It is important to set realistic goals that are achievable within a reasonable time frame, and to track our progress towards them. 
Another aspect of self-development is exposure to new experiences and opportunities. This can include taking classes, joining clubs, or volunteering for a cause that we are passionate about. Exposure to new experiences helps us to learn new things and grow as individuals. 
Self-awareness is also an important part of self-development. Being able to recognize our strengths and weaknesses, and understanding our values and beliefs, can help us to make better decisions and achieve our goals. The journey to progress is first and foremost, acceptance of one’s own flaws and shortcomings. This allows for more learning opportunities. An individual with a growth mindset will never be afraid to ask for help. A truly intelligent person would accept the reality that there is always someone better than he is. He or she will focus on learning from every failure and address every problem or challenge with an optimistic outlook. 
Finally, a supportive and encouraging environment is essential for successful self-development. Having positive role models, friends, and family who support our efforts can significantly enhance our ability to reach our potential. By creating a supportive network of individuals who encourage and challenge us, we can foster a culture of growth and development within our communities. 
(324 words)

 1) What activities do people do to develop their individuality? 
2) Why does self-awareness play a crucial role in self-development? 

Card 8
1. Speak about (9-10 sentences)
2. Translate the paragraph in bold from English into Russian.
3. Answer the questions to the text.

Transport University
Now I am a first-year student at Siberian State Transport University (STU). The former name of our university was Novosibirsk Institute of Railway Engineers. It was founded in 1932. The University has more than 11,000 students.
Today the university is one of the largest educational and scientific centers in Siberia with long-standing cultural and military traditions. It is also famous for its expressive architecture and historical background.
Our graduates can find jobs everywhere from the Ministry of Railways to various railway companies. There are two departments in our university. The daytime department has the following faculties:
 1. Railway Transportation Management Faculty 
2. Railway Construction Faculty 
3. Building and road Machines Faculty 
4. Civil Engineering Faculty 
5. Bridges and Transport Tunnels Faculty 
6. Engineering Economics Faculty 
7. International Business and Law Faculty 
8. Human Resources Management Faculty. 
Studying at our university gives a solid background in all spheres of knowledge and prepares for practical work. The University provides a great number of programmers. The foreign language courses prepare students for different real-life situations.
(160 words)

1. What is the mission of Siberian State Transport University?
2. Does Siberian State Transport University give a high-quality education?   


Card 9 
1. Speak about  (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Differences and similarities of cultural practices

[bookmark: _Int_x1Iwm9OH]Culture is a fundamental thing on which people organize their lives. Culture unites the language, beliefs, values, norms, behaviors, and even material objects passed from one generation to the next. If one person can make a change to these usual practices, other people can find them not normal or unnatural and show a negative sanction. A negative sanction is an expression of disapproval for breaking a norm such as a dirty look, vulgarity, etc. There are two types of culture: material culture and nonmaterial culture. Material culture is something you can touch physically. Nonmaterial culture is something you cannot touch or see, but that is the way of thinking and your behaviour.
The main idea of cultural values is about what is right and what is wrong for a certain part of people on our globe. Cultural values were passed down for generations to their sons and daughters. These people belong to one or similar cultures. That is why they should have similar values in life. For example, goals they see as important and that deserve their attention. 
[bookmark: _Int_m7i7T2oX]For people of similar cultural practices, traditional values are the principles and core ideals on which the whole community exists. Do they differ? Yes, of course. Sometimes the discretion is so big that the whole communities do not understand each other’s way of life and traditions. However, as we are growing in a modern and tolerant world. We should learn to respect people from other cultural backgrounds and to respect our culture and cultural values, too.
[bookmark: _Int_VUNGlZ5L]As a rule, cultural differences do not always depend on religious things. But they can often be a reason why people have some cultural conflicts between people of different cultures. Think of the values that are very important in the country or a region where you were grown up. Learn more about some interesting customs and traditions of your family. Try to explain how they appeared and came into your life. Describe how these traditions influence your everyday routine and your family’s way of life. Get more knowledge about your own cultural heritage. 
If people want to skip conflicts, they should learn to be tolerant to other cultures and their values. Another one is to watch a big wave of culture unification. Some people do not support this tendency.  They say it will put under danger the cultural identity of many communities. Others like this process as it may destroy the issues of nationalism and racism.
[bookmark: _Int_NLnEU5yP]Overall, culture plays a key role because it helps people to think about how traditional values can affect the whole country but not only one individual. Culture can also be important to the whole community because it helps to solve problems that affect the whole community. The cultural practices also ensure that there is a unity in the nation when different communities think about themselves as a family.
(482 words)

1) How can you explain the idea of cultural values?
2) Do cultural differences always depend on religious things?

Card 10 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Reasons for cultural diversity
[bookmark: _Int_iqHQIEkm]Culture shapes the way we learn, think, and believe. It is how we interpret the environment in which we live. Everything a person does in life is influenced by their culture. Culture is a behavior we get as we grow older. Culture keeps on changing. It makes each group of people different from each other and it affects how people socialize with each other.

So, we can say that culture is our beliefs, values, behavior, and material objects that people share with a particular group of people.  Culture is a way of life that many people share.  We can see our culture in what we wear to work, when and what we eat, and how we spend our free time. Culture gives forms for everything around us. Due to it our lives make sense. Cultural objects and values are based on standards of success, beauty, and goodness. Some cultures value competition, while others value cooperation. Our culture affects virtually every aspect of our lives. As we can see culture is not something natural. People create culture. Culture consists of a set of principles and traditions that people pass on from generation to generation. But as these are people who create culture, culture is flexible (гибкая) and it can change.
Human culture has links with the biological evolution of people. The creation of culture became possible only after the size of brain of our early ancestors (предков) became bigger. That lets people construct their natural environment for themselves. Because people are creative by nature, they developed different ways of life.

[bookmark: _Int_XqZkfgT7]Cultural diversity is the result of geographical location, religious beliefs, and lifestyles. It is based on symbols and signs. This means that people give importance to objects and patterns of behavior (моделям поведения). Language is the most important expression of cultural symbolism. Sharing beliefs, thoughts, and feelings with others is the core of culture, and language makes this possible. Language is also the most important means of cultural transmission. It helps people transmit culture not only in the present, but also from past to future generations. Language is probably the most powerful evidence that people are people not animals. According to two scientists, Edward Sapir and Benjamin Whorf, the reality, we live in, is determined (опрeделяет) by the language we use.  The theory of Sapir and Whorf says that we know the world only in the words of our language. And language shapes culture as a whole. For example, while the English language has only one word for "snow," the Inuit [‘inju:t] language (язык инуитов/эскимосов) has different words that describe different types of snow. This happens because falling snow and drifting snow is so important to the life of the Inuit.

While it may be true that language shapes culture, it is probably also true that culture shapes language. For example, the increasing use of computers led to new words and phrases in the language. Words such as "gigabyte" and "RAM" (random access memory), which are very common in English today, did not exist 50 years ago. As more and more countries become technologically advanced, new words and phrases will also become part of their languages.  So, language and culture are interconnected, and changes in culture will lead to changes in language and vice versa.

(549 words)

1) What are cultural values based on? 
2) Why does language play an important role in cultural transmission?

[bookmark: _Int_3jjjmLQZ]Card 11 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

European Capitals of Culture
The title “European Capital of Culture” has been given since 1985. The title has become a real tourist landmark. It symbolizes a revival of tourism in many areas, new cultural facilities and the increase in media interest. Here are a few European Capitals of Culture.

Weimar
[bookmark: _Int_J6YWcAVN]After Athens, Florence, Amsterdam, West Berlin, Paris, Glasgow, Dublin, Madrid, Antwerp, Lisbon, Luxembourg, Copenhagen, Salonika and Stockholm, the time finally came, and Weimar became the first European Capital of Culture in 1999. At the same time, Germany was the first country to have two Capitals of Culture. But it was difficult to make a better choice because Weimar is not only a beautiful city. Historically, it is one of the most important cultural centers in Germany. Johann-Wolfgang von Goethe and Friedrich Schiller lived here, as well as a number of other representatives of the classical period. You can still experience this heritage today in the numerous museums of the Classics Foundation and feel the influence of German literature. Weimar is also the place where the Weimar Republic, Germany’s first democracy, appeared.
Krakow
Krakow was the capital of Poland for centuries. It has lots of buildings from different eras. Since the city was almost not destroyed during the Second World War, today it resembles a huge open-air museum. Moreover, many exciting modern buildings were also added to the Renaissance and Art Nouveau buildings several years ago. Many Cracovians still regard their city as a “secret capital”.
Prague
Prague is often called the “Golden City”. There is really something magical about the Czech Republic’s capital on the Vltava River. The medieval (средневековые) streets, the Gothic and Baroque buildings, the famous castle or the Charles Bridge – there really is no shortage of sights in this city of over a million people. But Prague was also chosen as the European Capital of Culture because it symbolizes the European idea like few other places. The first university in Central Europe was built here. Also, Prague is a cradle of German, Jewish, Czech and Austrian culture.
Sibiu
[bookmark: _Int_ESD8zYtf]In 2007, Romania and Bulgaria joined the European Union that was why they soon became Capitals of Culture. Sibiu was the first place which became the capital of culture. It happened in 2007. But why Sibiu and not the Romanian capital Bucharest? The reason is that the EU determines which country symbolizes the European idea really well. Sibiu perfectly shows the European idea. This title, The Capital of Culture, led to a small boom in the city. The old town was renovated and central squares such as the Great and Small Ring were redesigned. So, Sibiu became one of the cities that benefited (извлекли пользу) most from the title of European Capital of Culture.
Vilnius
Two years later Vilnius became the European Capital of Culture. With its rich Lithuanian, Polish and Jewish heritage, Vilnius was also an excellent choice for the title of European Capital of Culture. At the same time, it was a modern city. Today, the city is a colorful and diverse metropolis that rivals other European cities. In addition to a huge fireworks display, thanks to the choice to be the Capital of Culture a lot of buildings in the old town were renovated. This made the Lithuanian capital with its many historical sights fit for the future.
 (547 words)

1) What city is often called a “Golden City”? 
2) Is Krakow the capital of Poland now?

Card 12 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Official symbols of Russia

The national symbols of Russia are a part of the cultural heritage of the country. They give the country its national identity. They help define one country from another. The official and non-official symbols play an important role in the formation of a country and an image of the nation. Symbols of Russia are quite diverse. There are only three official symbols of the state – the flag, coat of arms (герб) and anthem (гимн). But there are a lot of informal symbols, which are often much more famous and popular.
National flag of Russia
The national flag of Russia is a flag with three colours – a white colour which is on the top, a blue one is in the middle, and a red colour is on the bottom. White means the truth; blue symbolizes honesty, and red symbolizes kindness and love. But some Russians think that red means the land, blue stands for sky, and white symbolizes God.
The Russian flag was adopted on August 21, 1991, just before the country became an independent state. Most historians think that Russia’s flag appeared at the time of Peter the Great. In 1699, out of hundreds of different flags, Peter chose the flag similar to the flag of the Netherlands – a white, blue and red flag. Its design was used as a Russian maritime flag for merchant ships (торговых кораблей) and then it was adopted as the civil flag (гражданский флаг) of Russia in 1883.
Two-headed eagle
The two-headed eagle first appeared in Russia, during the time of Moscovia, in the 15th century. Two-headed eagle was the symbol of the monarchy of Russia for more than four hundred years. But at the time of Russian revolution, it disappeared at all. In 1993, President Boris Yeltsin asked to adopt it again.
The two heads of the eagle stand for the two parts of the vast Russian empire – European and Asian. There are three historical crowns of Peter the Great above the two-headed eagle. They are symbols of the independence of Russia as a whole and in its parts. The eagle holds in claws (когтях) scepter and orb (скипетр и державу) as symbols of state power and a unified state. In the middle part of the eagle there is a horseman – Russian St. George – who is killing a bad snake with his spear. That is one of the oldest symbols of the victory of Russia against all its enemies. It also symbolizes the fight of good against bad, light against darkness.
National anthem of Russia
For a long time, Russia had no anthem. The various church hymns and military marches (военные марши) were used until 1816, when the “Молитва русских“ («Prayer of the Russians») by Russian poet V. Zhukovskyi was chosen as the national anthem.
The second official anthem “Боже, царя храни“ (“God Save the King”) was presented in 1833, on December 25th, when the nation celebrated the victory of Russia over the French in the war with Napoleon. That anthem was replaced during the October revolution of 1917 to the new anthem – «International» – in 1918.
In 1944, the national anthem of Russia was adopted. The music was composed by Alexander Alexandrov and the words were written by Sergey Mikhalkov.
After the collapse of the Soviet Union, in 1993, the President Boris Yleltsin offered a new national anthem “Патриотическая песня“ («Patriotic Song») by M. Glinka. However, this anthem was not popular with Russians. People liked the old Soviet anthem instead of it.
(579 words)

1) What do the colours of the Russian flag mean?
2) What do the two heads of the eagle stand for?

Card 13 
1. Speak about  (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Non-official symbols of Russia
The national symbols of Russia are a part of the cultural heritage of the country which give the country its national identity. The official and non-official symbols play an important role in the formation of a country and an image of the nation. They help us recognize a country. Symbols of Russia and Russians are quite diverse. There are a lot of informal symbols, which are often much more famous and popular than official ones.
Matryoshka
Matryoshka is the most famous symbol of Russia and the most popular Russian souvenir all around the world. It is a set of wooden dolls nested into each other (которые удобно рразмещены одна в другой). Matryoshka is usually an image of a woman in a traditional Russian costume. It seems that the matryoshka came to us from the world of legends and fairy tales (сказок). In reality, a wooden doll appeared only about hundred years.
[bookmark: _Int_DpkrjKEa]Matryoshka was first made in Russia at the end of the 19th century. At that time, in Russia there was a rise in the sense of culture and national identity. Once somebody brought a funny Japanese doll of a bald-headed old man Fukuruma, which consisted of seven other dolls nestled one another. It was made on the island of Honshu, Japan in the late 1800s by an unknown Russian monk (монах).
[bookmark: _Int_ZuCDcAN3]With the arrival of the Russian-Japanese «Fukuruma» two Russian artists V. Zvezdochkin and artist S. Maliutin created a new Russian folk-art doll – matryoshka. Matryoshka became very popular all over the world soon.
The name «matryoshka» comes from the Russian word “mother” – «мать» (from the Latin “mater “- mother). Matryoshka means “little mother” because the idea of this doll is that the largest doll holds her babies inside like future mother and that each daughter in turn becomes a mother. So matryoshka is a symbol of motherhood.
Valenki
[bookmark: _Int_bI9aASfX]Valenki, or felt boots, are Russian national footwear (обувь). They are traditionally made of fleece (овечьей шерсти), and to make a pair, you need at least a kilogram of fleece and a lot of time. The process of making valenki is very long. In the old times, the center for valenki making was Uglich, a small city in the Upper Volga area. Later people started making this footwear all over Russia. In the 18th century, felt boots were an expensive gift. Peter the First and Catherine the Great ordered to make valenki personally for them. Soviet leaders such as Lenin, Stalin, Khrushchyov, and Marshall Zhukov also liked valenki. Today, valenki are still popular especially in cold regions of the country.
Samovar
[bookmark: _Int_mhyVX2pO][bookmark: _Int_gPeu1Nq0]The Russian word samovar means “self-boiling.” Actually, it is a metal container for boiling water and a tube. Samovars appeared in Russia in the 18th century. They soon became an integral part of every Russian house, restaurant, or hotel. The samovar had both a practical and an emotional function. It became a symbol of unity for people when they gathered to have tea parties. And it created the right atmosphere for friendly talks. It also performed a practical function because it let people make hot water very quickly. Though samovars first appeared in the Urals, the production of samovars had success in Tula. This old city to the south of Moscow is also famous for its weapons (оружие) and spice-cakes, pryaniki.
Today, samovars are no longer an important part of modern life in Russia. But they are still a symbol of family’s warmth, friendly parties and traditional festivals.
(580 words)

1) What does the word “matryoshka” mean?
2) Are samovars an important thing in the life of modern people?

Card 14 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.
Dealing with pollution
With the continued growth of modern industrialized societies, many writers seem to agree that the amount of pollution has increased greatly in the last few decades. Pollution occurs when contaminants are introduced into an environment and cause harm to ecosystems and organisms. These contaminants are generated in a multitude of ways. A lot of the data suggests that there are two sources of pollution that contribute more than most: power stations and transportation.
Much of our current electricity supply (60%) is generated by power stations that use traditional fossil fuels and they often produce high levels of air pollutants. Coal-powered stations are one of main sources of carbon dioxide emissions. They lead to rising global temperatures. Research has shown that coal-powered stations are also responsible for adding sulfur dioxide and nitrogen dioxide into the atmosphere. These gases produce acid rain.
[bookmark: _Int_VwCjomhf][bookmark: _Int_gqkvAgct]The other massive contributor to airborne pollution is modern transportation, principally gasoline-driven vehicles. All of these gases have disastrous effects on the natural environment and humans. When nitrogen dioxide mixes with hydrocarbons, it often synthesizes into tropospheric ozone. This causes terrible skin irritations in people. The Centers for Disease Control and Prevention (CDC, n.d.) warn that hydrocarbon emissions such as benzene can cause increased cancer in human populations. Finally, carbon monoxide is an important greenhouse gas that is contributing to the increase in global temperatures.
It is obvious, therefore, that pollution has a serious impact on our planet. What can be done to reduce pollution from these sources? In recent decades, new technologies and legislation have been introduced and have met with some success.
If we consider attempts to reduce emissions from power stations, we see a rather mixed picture. Although many governments have introduced legislation and green technologies to reduce domestic and industrial energy use and emissions, the sheer number of new coal-powered stations has wiped out the small gains made in the last few years. For example, in China, the government introduced severe charges for polluters and invested money in pollution control. But it was registered that the area affected by acid rain increased from 18 percent of the total land area in 1985 to 40 percent in 1998. Yet the situation in other countries is better. The research on Germany's sustainable approach to power generation, has highlighted the success of the German government's attempt to cut sulphur oxides by 90%.
[bookmark: _Int_KCIOvMcf][bookmark: _Int_nB0Jmfvy]A more positive picture emerges when we look at efforts to reduce pollution from transportation. Recent research has found that new technologies, such as catalytic converters, have reduced the amount of nitrogen dioxide, carbon monoxide, and hydrocarbon emissions. Secondly, strict governmental emission standards have created a new generation of relatively clean-burning engines that pollute far less. However, the concern has grown over the effect of mass air travel on the atmosphere. Air travel emits more carbon dioxide per passenger than any other type of transportation. So, it has a far more destructive effect on the environment than other types of transportation. Governments, airlines, and the general public should take measures to reduce air transport pollution.
(508 words)
1) Are power stations mainly using coal to generate electricity?
2) What has caused the large increase in areas affected by acid rain in China?

Card 15 
1. Speak about  (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

The role of the ozone layer
[bookmark: _Int_6xcsA2XM]The ozone layer is very important because it acts as a shield, protecting animal and plant life from harmful ultraviolet radiation. Ozone is a molecule composed of three oxygen atoms. There are actually two ozone layers: one of them occurs in the stratosphere, the other - in the troposphere. The one in the stratosphere is by far the bigger of the two and is formed naturally. The ozone layer in the troposphere is anthropogenic. It means that the ozone that occurs in this layer has been produced by human activity. 
So, we see that ozone occurs in two layers of the atmosphere, one layer naturally occurring and one man-made. What are the chemical processes that create ozone? To start with, UV radiation splits an oxygen molecule into oxygen atoms. Then, one of these atoms combines with another oxygen molecule to form an ozone molecule. 
Thus, ozone is constantly being formed and destroyed. It seems that a natural balance between the production and destruction of these molecules exists. Recently, this principle has changed. From the beginning of the 20th century human industrial activity has upset this balance by producing chlorine-based chemicals. These compounds have accelerated the destruction of the ozone layer, especially in the polar regions. 
Should we be concerned with a reduction in the ozone layer? The fact of the matter is that stratospheric ozone stops much UV radiation reaching the ground. It also helps to regulate atmospheric temperatures. That's why people describe it as an ozone shield. Without it, or with a much-reduced layer, we would see a whole range of problems occurring to plant and animal life. A reduction in the ozone layer would lead to DNA damage, and an increase in skin cancers and cataracts. It would reduce photosynthesis, and even disrupt the way insects navigate and see. However, it's not all doom and gloom. In 1987, over 30 countries signed the Montreal Protocol, in which the signatories agreed to cut CFC use by 50% by the year 2000. This protocol was further extended two years later, when over 80 countries agreed to stop using CFCs completely by the year 2000. Also, in 1991, a fund was set up to help developing countries change over to non-CFC technologies and it has met with some success. 
Hopefully, new technologies will continue to provide safer alternatives to CFCs, HCFCs and other gases that harm the atmosphere. One current example is the increase in use of coolants in air conditioning units which break down into relatively harmless compounds before they can reach the stratosphere. In many respects, actions taken by governments on the ozone layer have been a great success. This shows how scientific knowledge can be used for the common good of people and the plants and animals we share the Earth with. It also proves that rapid action can be taken to stop the destruction of our natural environment. However, we now face an even bigger challenge in global warming: anthropogenic greenhouse gases are creating an alarming increase in global temperatures.
(503 words)

1) Does the ozone layer play a very important role for our planet?
2) What are the chemical processes that create ozone?

Card 16
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Climate Change and Environmental Problems
Ecology is a science which studies the relationship between all forms of life on our planet and the environment. For thousands of years people lived in harmony with the environment and it seemed to them that the resources of Nature had no end or limit. Nature is a source of our life and by destroying it we destroy ourselves. People forget that natural resources are not endless even though they seem unlimited. Nature has enough resources for the present generation. But their amount becomes less with every year. To protect nature is the duty of all people.
[bookmark: _Int_4eXUWuPs]With the industrial revolution our negative influence on Nature began to increase.  Large cities with thousands of polluting plants and factories can be found nowadays all over the world. They pollute the air we breathe, the water we drink, the fields where our crops are grown. Big cities suffer from smog. Cars with their engines have become the main source of pollution in industrial countries. Vast forests are cut down everywhere for the needs of industries. As a result, many kinds of animals, birds, fish and plants are disappearing nowadays.
Negative human activities include deforestation, industrial waste, using fossil fuels, different types of pollution, hunting animals and many more. All these things damage the ecosystem of our planet very badly, causing climate change and other environmental problems. 
The climate is the weather a certain place has over a long period of time. Climate has a very important influence on plants, animals and humans and is different in different parts of the world. But recently the climate has changed a lot, especially in Europe. Scientists think that the reason is the greenhouse effect.  It is caused by carbon.
 Carbon dioxide is produced when we burn things. Also, people and animals breathe in oxygen and breathe out carbon dioxide. As you know, trees take this gas from the air and produce oxygen. But in the last few years people have cut down and burned big areas of rainforest. This means that there are fewer trees and more carbon dioxide. This gas in the atmosphere works like glass in a greenhouse. It lets heat get in, but it doesn’t let much heat get out. So, the atmosphere becomes warmer. The greenhouse effect is sometimes called global warming.
[bookmark: _Int_vh72Aiwg]Climate change has become a global concern over the last few decades because these climatic changes influence life on the earth in various ways. We hear about climate change pretty often these days. We see pictures of floods, fires, torrential rains, giant hailstones, hurricanes and heatwaves on TV. Scientists have found out that the temperature of the Earth’s land and ocean surface has become hotter than average. The warming up of the Earth’s surface causes ozone layer depletion; affects our agriculture, water supply, transportation, and other spheres of our life. This phenomenon is called the greenhouse effect. 
[bookmark: _Int_SpmtGvqI]Climate change has a negative effect on the environment. The ocean level is rising, glaciers are melting, the amount of CO2 (carbon dioxide) in the air is increasing, the number of forests and wildlife are declining. A great number of plant and animal species have already gone extinct, some are gradually dying out. Climate change has always been happening. The Earth has experienced several ice ages. Now the climate is getting warmer. Many meteorologists say that human influence has warmed the atmosphere, land and ocean surface. 
(560 words)

1) Do climate changes have a negative influence on the environment?
2) [bookmark: _Int_bYkBIWvh]What role does Carbone dioxide play in the process of global warming?

Card 17 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Ecological problems

We live on an amazing planet.  It is called the Earth. It is 4,5 billion years old. But in recent years, due to human activities, our planet experiences many problems. The ecological situation on the Earth is getting worse from year to year. Some countries have very scary situations in terms of ecological protection.
[bookmark: _Int_ia5iSkM9][bookmark: _Int_5oHaZQdC]In recent years China has become a great economic power, that is why China's environmental situation is very serious. It affects the environment of the whole world as the territory of the country is vast. The water reservoirs are greatly polluted, and the soils are degraded. There is a strong damage to the atmosphere, as well as the number of forests is decreasing. This leads to the loss of the natural habitat of many species of animals and plants. 
[bookmark: _Int_NMxBO0dX][bookmark: _Hlk166630742]Scientists suggest that China's biggest problem is toxic smog, which pollutes the atmosphere. The main source is the emission of carbon dioxide, which is released by the country's thermal power plants operating on coal. In addition, the air condition is bad due to the use of a great number of vehicles. Emissions into the atmosphere occur regularly: methane, sulfur, phenol and heavy metals. The greenhouse effect also contributes to global warming.
[bookmark: _Int_QSIRusO9]The most polluted reservoirs are the Yellow River, Yellow River, Sungari and Yangtze, as well as Lake Tai. It is believed that 75% of Chinese rivers are heavily polluted. Groundwater is not in the best condition either: its pollution is 90%. They are polluted by plastic household waste, industrial effluents, petroleum products and chemicals. The volume of untreated wastewater is equal to billions of tons. Thus, the water is not suitable for drinking and household use. That is why the country is experiencing a shortage of drinking water. Moreover, people who drink polluted water often tend to cause serious illnesses and sometimes deaths.
Another example is Bangladesh, while rich in natural beauty, grapples with a myriad of environmental issues. Among them, water pollution stands as a significant concern. Rivers like the Buriganga and Turag are heavily contaminated with industrial waste, posing health risks to millions who rely on them for drinking water and livelihoods. Deforestation makes the situation worse. It leads to soil erosion and loss of biodiversity. Rapid urbanization, especially in cities like Dhaka, contributes to air pollution, with vehicular emissions and industrial activities choking the air quality.
Climate change poses another existential threat for the country's agriculture sector, which faces serious challenges impacting food security. Poor waste management worsens these issues, with inadequate infrastructure for recycling and disposal leading to land, water, and air pollution. Addressing these challenges requires complex efforts from both government and civil society. 
Policies promoting sustainable development, investment in renewable energy, and stricter enforcement of environmental regulations are essential. Public awareness campaigns to foster eco-consciousness and encourage responsible consumption and waste management practices can also play a crucial role in mitigating environmental situation. Only through collective action and commitment can the countries hope to secure a cleaner, healthier future for their citizens and the planet.
(503 words)

1) Why is the ecological situation on the Earth getting worse?
2)  What are the most polluted rivers in China?

[bookmark: _Hlk166661515]Card 18 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

What Is Deforestation?

Deforestation is the clearing, destroying, or otherwise removal of trees through deliberate, natural, or accidental means. With the ability of trees to soak up carbon dioxide and expel oxygen, the world’s forests are often referred to as the “planet’s lungs.” The loss of trees and other vegetation can cause climate change, desertification, soil erosion, fewer crops, flooding, increased greenhouse gases in the atmosphere, and a host of problems for Indigenous people.
[bookmark: _Int_yS1Jidnf]Deforestation occurs for a number of reasons.  The most common reason is agriculture, with 80% of deforestation resulting from extensive cattle ranching, and logging for materials and development. It has been happening for thousands of years, since people began converting from hunter/gatherer to agriculturally based societies, and required larger territories of land to accommodate cattle, crops, and housing. However, in the modern era, it became an epidemic.
One of the most dangerous and unsettling effects of deforestation is the loss of animal and plant species due to their loss of habitat. 70% of land animals and plant species live in forests. Not only does deforestation threaten species known to us, but also those unknown. The trees of the rainforest regulate the temperature. Deforestation results in a more drastic temperature variation from day to night, much like in a desert, which could prove fatal for many inhabitants.
In addition to the loss of habitat, the lack of trees also allows a greater amount of greenhouse gases to be released into the atmosphere. Healthy forests absorb carbon dioxide from the atmosphere, acting as valuable carbon sinks. Deforested areas lose that ability and release more carbon. Trees also help to control the level of water in the atmosphere by helping to regulate the water cycle. One of the most important forests for regulating water cycles across the planet is the Amazon rainforest. Its millions of trees work together and regulate Earth's weather patterns. In deforested areas, there is less water in the air to be returned to the soil. This then causes dryer soil and the inability to grow crops.
Further effects of deforestation include soil erosion and coastal flooding. Trees help the land to retain water and topsoil, which provides rich nutrients to sustain additional forest life. The loss of forests has an immediate and direct effect on the lifestyle of Indigenous people. They depend on what the forest has to offer for food, medicine, building materials, and cultural resources. 
[bookmark: _Int_6fdkYxwG]Russia’s forests stretch from the Baltic Sea to the Sea of Japan. It contains the largest area of natural forests in the world, covering 49% of Russia’s landmass and 815 million hectares, 23% of the planet’s total forest area. Yet, much of the country’s forests are under the threats of rapid deforestation. There are several reasons for that: since the start of 2020, fires have burnt through 20 million hectares of the Russian landscape, an area bigger than Greece, and about 10.9 million hectares of forest. 
China is the world’s largest importer of logs and lumber in the world. 48.3% of these lumber imports to China are supplied by Russia. It is estimated that around 20% of the Russian wood exported to China is felled illegally, helping Russia to become a global leader in forest depletion.
(536 words)

1) What is deforestation?
2) What is one of the most important forests for regulating water cycles across the planet?

Card 19 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.

Transport of the future

[bookmark: _Int_0FzrVnIh][bookmark: _Int_1rqsJFRL]There is no doubt that transport plays a significant role in our everyday life. In the 17th and 18th centuries, the majority of people never dared to think and dream about traveling farther than a few miles. Many humans, wherever they wanted to go, had to reach their destinations on horseback or by carriage. Nowadays, nobody can imagine our modern world without different means of transport. Hundreds and thousands of people travel every day either on business or simply for pleasure. These people have the possibility to travel by air, rail, road or by sea. 
[bookmark: _Int_kQZS1t37]The world is changing fast. Cities are growing and urban population is rising. The need for transport of people and goods is increasing, but so is congestion, air pollution, road accidents and climate change. We need more mobility, but we have to do it in a smarter way. This is our scenario for the future. 
The future of transportation involves moving into new, smarter sources of energy, modes of transport and physical and technological infrastructure to support these transportation innovations. Three common themes in transportation innovation are: smart technology, electrification and autonomy. Given the rapid expansion of these technologies in recent years, we hope all will be major contributors to our transportation future.
[bookmark: _Int_J7HycAbh]Electric vehicles are charged while goods are loaded. A driver enters to lead the connected convoy onto the public roads, where dedicated bus lanes should be used, if possible. One of the key technologies that will change the future of transport is automation. With the help of artificial intelligence and control sensors, transport systems can be moved autonomously without the participation of the driver.  
Autonomous connected trailers create safe, modular, flexible vehicle convoys adapting to transportation needs. Adjusting to schedule updates the flexible convoy, switching goods along the way – a mobile consolidation center. The transport system is enabled through an integrated cloud platform, connecting vehicles, people, infrastructure and logistic partners. In the city, the sensors of the autonomous refuse truck detect all movements in the environment and react automatically to any potential incidents. This makes citizens sure that they are safe. It also prevents accidents before happening. Bus platooning improves efficiency and capacity in city public transportation.
[bookmark: _Int_5rO42IT3]With silent, emission free buses, we can bring public transport closer to people and even drive inside of buildings. This opens up completely new opportunities for city planning. Fast and efficient ways of charging from the electric grid at the end terminal in just a few minutes.
How do we build the cities and the infrastructure of tomorrow in a more sustainable way? The future is electric – zero emission and low noise gives the electric compact excavator access to environmental city zones. Imagine a silent and emission free city. Imagine a cleaner, safer and more resource efficient world without compromising our everyday life and health. So, you imagine the future for the further generations, for the children and their descendants to come.
[bookmark: _Int_YL1atihe][bookmark: _Int_xMSQUMj2]The future of silent and fast railway transportation is almost at the corner and the knocking at the doors of the scientists of the world. The example is the famous hyperloop transit system from Iron Mask Technologies. Another example is MCC and MCD on which just trams can be used which will be cheaper and more effective. 
(550 words)    

1) What does future transportation include?
2) Why do we need more mobility nowadays? 

Card 20 
1. Speak about (6-10 sentences).
2. Translate the marked paragraph(s) from English into Russian.
3. Answer the questions to the text.
Transportation Technologies & Innovations in 2024
1.Autonomous Vehicles
Transportation systems are developing, and autonomous vehicles are leaders there. These vehicles have sensors, LIDAR, and automated safety devices, and can navigate roads independently. Good camera technology lets them read road signs accurately. Artificial intelligence helps these vehicles see the environment and recognize objects on roads. This innovation not only enhances road safety but also reduces harmful emissions.
[bookmark: _Int_k1H8vK8l]What is more, delivery drones are appearing, and they are an important trend in the transportation industry. These drones can reach the places which are far away, transport various things, for example medical goods and bags with food. They are very helpful for elderly people and in dangerous situations. Moreover, the trucking market (рынок грузовых машин) is transforming with and there is a tendency to trucks without a driver, so-called driverless trucks. These trucks can help the business as there aren’t enough truck drivers and what is more driverless trucks can be more efficient. Also, the integration of these autonomous systems with smart city infrastructure can change mobility within the city.
Self-driving Cars
Indian project  Minus Zero develops fully autonomous cars for difficult roads. It uses AI to see the roads. AI analyses the behavior of the nearby objects in real-time and plans good routes. AI also gives safety to the vehicles and people and objects around and reduces accidents. Moreover, this project uses computer vision to see objects, but not expensive LIDARs. This makes the vehicle more economical.
NuPort Robotics develops Autonomous Trucks. 
Canadian project NuPort Robotics makes driving a truck automatically with the help of navigation system. In this project they put high-tech sensors in trucks. These sensors help to stop possible accidents. They control the fuel in the truck. This system can also be used as an autopilot device in usual trucks. This makes driver and vehicle safety on roads better. This technology lets trucks move between distribution centers and warehouses (распределительными центрами и складами).
2. Green Energy
Different types of transport are using green energy. It means that they use alternative fuels and technologies to make negative influence on the environmental minimal. Vehicles designed as eco-friendly produce less greenhouse gas emissions than usual vehicles. These vehicles use energy-efficient systems in their engines. Alternative fuels like hydrogen, liquefied gas, and synthetic fuels (водород, сжиженный газ и синтетическое топливо) are also used in marine and air transport. These fuels help to reduce pollution and harmful emissions.
Electric vehicles also offer sustainable goods transportation. Trains which can carry a lot of goods over long distances are another green alternative. They help reduce the number of vehicles on roads, promoting green transportation. Moreover, public transport systems are adopting these green technologies very fast, and this makes city air cleaner.
Unleash Future Boats designs Zero Emission Electric Catamarans
German project Unleash Future Boats develops Cargo One, a zero-emission electric truck on water. The truck solves the problems of transport with low water levels and makes the transportation of lots of goods without harmful emissions possible. It makes digital communication possible not only between boats but also between the land and water infrastructure.
[bookmark: _Int_HqwtuRh0]Cargo One automatically loads products on docks. It makes operations easier and improves efficiency. Further, the Unleash Future Boats builds Future One, an electric boat for the transportation of people and products. It uses green hydrogen as a fuel. The use of this fuel makes the emissions of polluting gases for maritime vessels very low.
(561 words)
1) What do autonomous vehicles have that makes them safe?
2) Do new means of transport use eco-friendly fuels?

Примерный перечень тем для краткого монологического высказывания:

1. Presentation of knowledge and achievements in portfolio. 
2. My skills and future career development.
3. General information about higher education. 
4. My university and academic environment. 
5. Russian University of Transport.
6. Principles and strategies of career growth. 
7. Skills necessary for self-development and communication. 
8. Hard skills, soft skills and their importance for future career growth.
9. National values as the basis of culture. 
10. Cultural values as the basis of socialization.
11. National and cultural characteristics of different countries. 
12. Moscow and other cultural capitals of the world.
13. The Russian Federation: general characteristics.
14. The Russian Federation: culture and traditions around the country.
15. General characteristics of the English-speaking countries geographical location, political system, economy, culture and traditions, money and finance, travel around the country).
16. Role of transport systems in the modern world.
17. Variety of transport systems and their functions.
18. The main aspects of the history of transport.
19. Information technology in transport service.
20. Transport innovations and intelligent transport.
21. The importance of transport ecology in the system of sustainable development.
22. Resume, CV, interviews.
23. Basics of business communication etiquette of online and offline communication.
24. Basic rules of working with documents and business correspondence.
25. How to interact with colleagues: meetings, team buildings and brainstorming.

2 семестр

		При проведении промежуточной аттестации обучающемуся предлагается:
1. Подготовить монологическое высказывание по одной из тем;
2. Перевести отрывок из текста по одной из тем;
3. Ответить на вопросы по тексту.
4. Кратко пересказать текст.


Примерный перечень текстов.
Иностранный язык. Профессиональный курс:
Card 1
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Rail Transportation and Rail Lines
Although primitive rail systems existed by the 17th century to move materials in quarries and mines, it was not until the early 19th century that the first extensive rail transportation systems were set. Rail transportation has been the product of the industrial era, playing a major role in the economic development of Western Europe, North America, and Japan, where such systems were first massively implemented. It represented a significant improvement in land transport technology and has introduced significant changes in the mobility of freight and passengers. This was not necessarily because of its capacity to carry heavy loads but because of its higher ubiquity level and speed. Rail transport systems dramatically improved travel time as well as the possibility of offering reliable and consistent schedules that could be included in the planning of economic activities such as production and distribution. The coherence of economic activities and social interactions was thus substantially improved. Rail transportation was the first mode that brought scheduling and reliability to transportation systems, as its assets and services needed to be planned and geographically allocated.
With the introduction of the steam locomotive in 1829, a mechanized land transport system became available for the first time. However, geography played an important role in the nature and function of the first rail systems. According to the geographical settings, rail lines were established differently because of the various strategies to be achieved. These included access to resources (penetration lines), servicing regional economies (regional networks), and achieving territorial control (settlements along transcontinental lines). The structure of rail network development reflects and influences the structure of the national urban system. For instance, initial rail network development in the United States in the second half of the 19th century reflected differential levels of industrialization to the advantage of the Northeast, leading to rail corridors that prevailed well into the 21st century. For France during the same period, rail development spurred from Paris and created a highly centralized network. For China, rail development came later in the early 20th century and focused on connecting its largest cities.
The capital intensiveness of building and operating rail services required the setting of corporations that grew in size as rail expanded. The first railway companies were mainly point-to-point ventures, with the company often taking the name of the serviced destinations. Several mergers occurred as the rail system expanded, leading to peculiar semantic results. For instance, BNSF Railway (Burlington Northern Santa Fe; the company uses the acronym to avoid confusion), a major rail operator in the western part of the United States, is the outcome of some 390 different railroad lines that merged or were acquired over a period of more than 150 years. Railways were nationalized in other parts of the world, such as Europe, creating a single operator and network manager.
There are substantial differences worldwide regarding the organization, the market focus, and the ownership of rail transport systems. Rail systems are characterized by a high level of economic and territorial control since most rail companies operate in a situation of monopoly, as in Europe, or oligopoly, as in North America, where seven large rail freight carriers control and operate large networks. Operating a rail system involves using regular (scheduled) but rigid services since a limited number of slots on a rail track are available within a time period.
https://transportgeography.org/contents/chapter5/rail-transportation-pipelines/
(553 words)
Questions for discussion:
1. 	What characteristics helped rail transportation to improve the economic activities?
2. 	How did geography influence the rail systems?

Card 2
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)


Environmental Externalities of Land Use
Strategic indicators that are recurrent in evaluating the environmental externalities of land use for the mobility of freight involve vehicle-mile (km) traveled, transit ridership, and average commuting time to the workplace, which are all spatial interaction variables. The mobility of freight is also a crucial issue for the urban footprint. In addition to the significant generation of freight flows associated with terminal facilities such as ports, rail yards, and manufacturing and logistics zones, the urban population consumes materials such as food, energy, and goods, which have a notable footprint. The remarkable growth of e-commerce has generated an entirely new footprint of facilities such as e-fulfillment centers and related deliveries.
Since the 1950s the role of public transit has been on the decline in a large number of cities on par with the rise of automobile ownership, leading to a more disorganized spatial structure, particularly in suburban settings. This trend could be reversed with two possible and interdependent paths of land use changes unfolding, depending upon the concerned urban setting:
· Densification. It involves a more rational and intensive use of the existing land uses to minimize the environmental footprint and the level of energy consumption. Initiatives are trying to change the urban planning framework towards forms and densities that are more suitable for walking, non-motorized modes, and public transit. If this occurs in proximity to a transit station, the term transit-oriented development is used to characterize the densification process. Yet this implies higher levels of capital investment and the provision of an adequate public transit service since, in a car-dependent context, densification easily leads to congestion and other externalities.
· Devolution. Due to economic and demographic trends, several cities could lose a share of their population, imposing a rationalization of urban land uses. In industrial regions of Europe and North America, several cities have lost a share of their economic base and, correspondingly, their population. This involves dismantling urban infrastructure and closing sections or whole neighborhoods, leading to the emergence of urban forests and even forms of urban agriculture. Detroit is a salient example since the population of the city dropped by more than a half from 1.8 million in 1950, 713,000 in 2010 to 672,000 in 2020. Yet, the population of Detroit’s metropolitan area has remained relatively stable since the 1970s, hovering around 4.2 million. This implies that the process of devolution is very location-specific.
What could shape land use towards a more environmentally-friendly footprint in the future is uncertain since many policies appear not to lead to noticeable outcomes. Since it took 30 to 50 years for North American, Australian, and to some extent, European cities to reach their current patterns of automobile dependency, it may take the same amount of time to reach a new equilibrium if specific conditions apply. This transition could even be more complex in developing economies where motorization is gaining momentum with economic development. There is a clear relationship between the demand for the mobility of passengers and freight and economic development, with outcomes on the footprint. Since the price of energy is an important component in the cost of personal mobility, energy costs are likely to be a significant force shaping urban development. Congestion and infrastructure capacity limitations will likely play a more important aspect if the energy component does not change significantly. Consequently, the environmental impacts of transportation and land use are likely to stay prevalent for several decades.
https://transportgeography.org/contents/chapter4/environmental-footprint-of-transportation/
(566 слов)
Questions for discussion:
1. 	What transport-related issues are of great importance for the urban environment?
2. 	How much time may it need to take cities back to an environmentally-friendly footprint?

Card 3
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Sustainable Transportation
Sustainable transportation is the capacity to support the mobility needs of a society in a manner that is the least damageable to the environment and does not impair the mobility needs of future generations.
Automobile dependence is a situation that is commonly associated with an unsustainable urban environment. However, such an observation is at odds with the mobility choices and preferences of the global population, where the automobile is rapidly adopted when income levels reach a certain threshold. Other transport alternatives do not measure up to the convenience of the automobile. Automobile dependency is thus the outcome of market forces expressed as consumer preferences, the provision of road infrastructures, and national manufacturing policies. Private and flexible forms of transportation, such as the automobile, are thus fundamental to urban mobility and should not be discarded as options for the sake of ideological perspectives about what sustainability implies.
Recent advances in car-sharing technologies and the potential for self-driving vehicles underline a much more sustainable usage of car assets that could remove up to 90% of vehicles from the streets. This adds to the ongoing engine and drive technology improvement, reducing vehicle emissions. This contradicts the bias observed in the transport community toward emphasizing public transit and non-motorized transportation as the dominant strategy for sustainable transportation. Yet, almost all public transit systems are financially unsustainable, imposing burdens on society that are accepted because they provide access to all socioeconomic groups. Freight transportation must also be considered in this process, considering the sustainable growth of raw materials and goods traded in a global economy. Freight transportation relies more on environmentally sound modes such as rail and maritime transport.
Measures to promote transport sustainability have their limits. Indeed, the built environment, transport infrastructures, and even modes cannot change quickly enough to solve the bulk of the problems related to unsustainable transport. The different life spans of transport modes and infrastructure underline that sustainability cannot be applied in a synchronized fashion. For instance, replacing most of the automobile fleet with more efficient vehicles within a decade could be possible. At the same time, replacing road infrastructure (e.g. pavement) would take about a quarter of a century, and assets such as planes and containerships have a lifespan of a couple of decades.
While policies, rules, and regulations expect compliance, users instinctively react to price signals and discard modes that are becoming costly (unsustainable) and find loopholes. Transportation and sustainability for both passengers and freight must also contend with mitigation versus adaptation issues:
·  Mitigation concerns the improvement of productivity and efficiency of existing modes, terminals, and managerial approaches so that environmental externalities are reduced. They tend to be short to medium-term strategies.
·  Adaptation is a change in the level of use and the market share of respective modes to reflect better long-term trends, such as higher energy prices, improved information technologies, and stricter environmental regulations.
There is a wide range of environmental sustainability responses, with different local, national, and international regulations. This involves a variety of costs in transport operations that must be built into the price of providing transport facilities and services. Environmental sustainability represents a growing area of responsibility for transport service providers, inciting them to acquire expertise in environmental management. The most important challenge is implementing environmentally sustainable transport within competitive market structures, leaning on coping with changes in transport demand while improving transport supply.
https://transportgeography.org/contents/chapter4/transportation-sustainability-decarbonization/
(560 слов)
 
Questions for discussion:
1. 	Why is transport sustainability limited?
2. 	What factors must sustainable transportation take into account?
 
Card 4
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

The Industrial Revolution and Transportation
From the 1750s, a series of changes took place in Europe that would transform the global economic, political, social, and technological landscape, which came to be known as the Industrial Revolution. Human and animal labor was substituted for mechanical labor, and new materials, such as chemicals, allowed for new processes and products.
The Industrial Revolution radically changed the foundations of economic systems and set in motion the emergence of a global economy. Most of the technical innovations that modified the way to produce and transport took place in a short period, mainly between 1760 and 1800. Massive modifications of transport systems occurred in two major phases. The first centered on the development of canal systems, and the second centered on railways. This period marked the development of the steam engine, an external combustion engine that converted thermal energy into mechanical energy, providing an important territorial expansion for maritime and railway transport systems.
Steam railway technology initially appeared in 1814 to haul coal. Using a steam engine on smooth rails required less power and could handle heavier loads. The first commercial rail line linked Manchester to Liverpool in 1830 over a distance of 65 km. Shortly after, rail lines began to be laid, leading to the setting of national systems. Speed improvements were significant as the first rail networks ran between 30 and 50 km/h, three times faster than stagecoach services. The capital costs to build railway networks were enormous and often left to the private sector but with significant public involvement in terms of loans and land grants. They included rights of way, building, maintenance, and operating costs. By the 1850s, railroad towns were being established, and the railways were giving access to resources and markets of vast territories. 10,000 km of railways were then operating in England, and railways were quickly being constructed in Western Europe and North America. The need to organize and schedule rail services incited the adoption of standard time (often labeled standard railroad time). England was the first to implement a standard time system in 1855, the Greenwich Mean Time, which became the global reference time.
Railroads represented an inland transport system that was at the same time flexible in its spatial coverage, and that could carry heavy loads. As a result, many canals fell into disrepair and were closed as they could no longer compete with rail services. In their initial development phase, railways were a point-to-point process where major cities were linked one at a time by independent companies. Thus, the first railroad companies bore the name of the city pairs or the region they were servicing, such as the Camden and Amboy Railroad Company chartered in 1830. From the 1860s, integrated railway systems started cohesively serving whole nations with standard gauges and passenger and freight services. The journey between New York and Chicago was reduced from three weeks by stagecoach in 1830 to 72 hours by train in 1850. Thus, many cities became closely interconnected, favoring economic specialization and comparative advantages. The transcontinental line between New York and San Francisco, completed in 1869, represented a remarkable achievement in territorial integration made only possible by rail. This was followed by Canada in 1886 (trans-Canada railway) and Russia in 1904 (trans-Siberian railway).
The main consequence of the industrial revolution was a specialization of transportation services and the establishment of large distribution networks of raw materials and energy.
https://transportgeography.org/contents/chapter1/emergence-of-mechanized-transportation-systems/
(563 words)
Questions for discussion:
1. 	Why did canal systems lose competition to railways?
2. 	How did railway companies receive their names?
 
Card 5
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Transportation Modes, Modal Competition and Modal Shift
Transport modes (road, rail, maritime and air) are designed to carry passengers or freight, but most modes combine both. For instance, an automobile has the capacity to carry some freight, while a passenger plane has a bellyhold that is used for luggage and cargo. Each mode is characterized by technical, operational, and commercial characteristics defining its market opportunities and economies of scale. Technical characteristics relate to attributes such as speed, capacity, and motive technology, while operational characteristics involve the context in which modes operate, including speed limits, safety conditions, or operating hours. The demand for transport and the ownership of modes are dominant commercial characteristics, as transportation modes are used to support economic activities and generate income.
There are important geographical variations in modal competition. The availability of transport infrastructures and networks varies enormously, with corridors subject to the highest modal competition level. Corridors have many different modes that, in combination, provide a range of transport services that ensure an efficient commercial environment. Thus, in contrast to the European Union, China, and Japan, rail freight transport occupies a more significant market share in North America, but passenger rail has a negligible share. However, there are limited services in many parts of the world, and some critical modes, such as rail, may be absent altogether. This limits the choices for passengers and shippers and acts to limit accessibility. Areas with limited modal choices tend to be among the least developed. On the other hand, advanced economies possess a wide range of modes that can provide services to meet the needs of society and the economy.
Railways are composed of a traced path for a right of way on which wheeled vehicles are bound. Rail transportation also includes monorails and maglev, which are more recent developments of guided rail technology. They have an average level of physical constraints, and a low gradient is required, particularly for freight. Heavy industries are traditionally linked with rail transport systems, although containerization has improved the flexibility of rail transportation through its connectivity with road and maritime modes. Rail is the land transportation mode offering the highest capacity, with a 23,000 tons fully loaded coal unit train being the heaviest load ever carried.
Most rail systems improved passenger and freight services, maintaining both segments sharing the same infrastructures. Proportions have a strong geographical variation, with much of the developing world having passenger rail as the dominant mode for inter-city transport, particularly in India and China. In Europe, national rail systems have also prioritized passenger service to expand regional mobility. Significant investments have improved the comfort of trains and passenger rail stations, but most notable has been upgrading track and equipment to achieve higher operational speeds. Rail freight transport has tended to lose out because of the emphasis on passengers since such systems were optimized for passenger flows. Because of their lower operational speeds, freight trains are frequently excluded from day-time slots, when passenger trains are most in demand. Overnight journeys may not meet the needs of cargo owners. This incompatibility is a factor in the loss of freight business by most rail systems still trying to operate freight and passenger operations.
The separation between freight and passenger rail business in North America is the most extensive. Private railway companies could not compete against the automobile and airline industry for passenger traffic and withdrew from the passenger business in the 1970s. They were left to operate a freight-only system, which has generally been successful, especially with the introduction of intermodality.
https://transportgeography.org/contents/chapter5/transportation-modes-modal-competition-modal-shift/
(582 words)
 
Questions for discussion:
1. 	What do mode characteristics represent?
2. 	What does the level of modal competition depend on?
 
Card 6
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Transforming Travel and Society
Already by the mid-1830s it was accepted as given that each new railway opened would generate at least twice as many travellers as before on the same (coach) route, and that all social strata would be included among them. Indeed, an important element in the railways’ popularity was their apparent socially ‘levelling’ effect; anyone – in theory – could travel by train. The royal family were regular users. The Queen’s first journey was from Windsor to London in 1842 – an event that, according to one historian, opened a ‘new chapter in the history of the British monarchy’ – and she continued using trains as a means of travel, in particular when visiting her holiday home at Balmoral. Following Gladstone’s Railway Regulation Act in 1844, even the relatively poor could travel ‘at moderate Fares, and in Carriages in which they may be protected from the Weather’, for no more than ‘One Penny for each Mile travelled’. Railway companies were now legally obliged to provide so-called trains, which were to include a third class designated for the ‘lower orders’ on at least one day of the week. By 1860, most travellers were found in this third class. This relative inclusiveness proved profitable. The Midland Railway deliberately fostered third-class travel, even upholstering the seats in the carriages for increased comfort, and several competing companies followed their example – no doubt because of the financial benefits of increased passenger numbers. Many companies likewise reduced the fares for children under certain ages, and began making price distinctions between more and less comfortable accommodation.
The growing network of branch lines made it possible for workers to live further away from their work place, providing means to commute to work as well as leisurely trips to the seaside. After opening the underground railway between Paddington and Farringdon, the Metropolitan Railway started running affordable so-called workmen’s trains in the mornings. The Great Eastern Railway saw the commercial potential in catering to the lower classes, and advertised itself as ‘the poor man’s line’, bringing workers from suburbs to city on a daily basis. In the early 1840s trains chartered for the occasion – some of them carrying more than 2000 passengers – would take middle-class urban dwellers on excursions to historic sites or day trips to seaside resorts. The relatively cheap excursion tickets allowed everyone but the very poorest or the most remote to travel and develop leisure habits. The Great Exhibition of 1851 constituted something of a breakthrough in this respect, bringing the provincial population into the metropolis. It is estimated that more than five million people travelled to the exhibition by railway, which was close to a third of the population in England and Wales at the time. In 1854 alone, over 90 million railway journeys were made.
From the mid-1870s until 1914, the larger railway companies consolidated and regulated their territorial monopolies rather than investing in new construction schemes: few new lines were opened, and the few that were mostly covered distances already covered by rival companies. Inter-company competition shifted to explicitly focusing on moving passengers at higher speeds. The increase in speed further caused an increase in both the number and severity of accidents, which again – together with growing unpopularity and so diminishing profits – became an incentive for technological innovation in the areas of temporal coordination, synchronization, and standardization on a national scale. It was through these developments that the railways became a prime site for the dissemination of secular time to the nation as a whole.
https://link.springer.com/chapter/10.1007/978-3-031-09285-5_3
(576 words)

 Questions for discussion:
1.  	How did the first railways appearance change the life of population in Britain?
2.  	What measures have been undertaken by early railways to increase the number of passengers?
 
Card 7
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

The Hyperloop
The hyperloop is seen as clean energy compared to the railways, cars, trucks, buses, and airplanes it competes against. But accepting a hyperloop future requires substantial social change. Here are some of the issues raised in internal documents: the development of a hyperloop requires complex regulatory change, volatile shifts in social pressure for reducing carbon emissions, uncertain government allocation of infrastructure funds, insurance industry adoption of new safety standards, designs to assure that time in a tube isn’t claustrophobic, and the necessity of an ecosystem of shuttles to ensure the last mile of transport does not overcome the benefits of the carbon – neutral hyperloop. Early interviews with the co-founders indicated that they did not know where the first hyperloop would be built or when; it didn’t matter, they said, because eventually, it would happen with enough social pressure. So, they didn’t just want anyone to do tasks for HyperloopTT; they wanted “engineers and scientists and creators with highly specialized backgrounds” who wanted to be part of a “global community of inventors and explorers.” They called themselves “radically inclusive”, eventually having contributors across 36 countries.
One co-founder repeated this focus on a movement in much of their communication externally and with us: “Our company has made clear from the beginning that we believe the hyperloop itself is a movement and we are participants within that movement.”
Being part of a movement for the co-founder meant that the organization and the contributors should be willing to partner with anyone, including competitors or even Elon Musk. Thus, the boundaries of where HyperloopTT as an organization exists and all the movement’s actors are intentionally fuzzy. A collaborative document where people brainstormed about how to get work done opened with, “Unique to our approach is that the work is crowdsourced enabling us to draw on the talents of a far larger group than if we were a bounded, traditional, organization.” In the words of the founder:
We partner with numerous specialized organizations to piece together some of the more technical/specialized aspects of the hyperloop. We work with universities and research organizations on experimentation. We also work with governments on the fiscal and policy implementation. These aspects make the hyperloop itself more like a platform than a one-sided market. The network effects that we derive come from the collaboration of the parties and through that collaboration we cultivate the industry stakeholders. The more open we maintain the system, the greater the breadth of the eventual stakeholders.
When competitors announced the achievement of significant milestones, senior leaders wrote on Workplace to remind contributors that competitors’ successes were everyone’s success since the goal here was to change transportation:  “We’ll see news today that Hyperloop One announced a private test of their system. This validates that hyperloop is here, it’s realistic, and achieving levitation in a vacuum tube is not that difficult. Everyone in this space shares a common goal to bring this to life. And a rising tide floats all boats. Let’s stop for a second and as fans of hyperloop positively recognize their efforts...and then get back to building something amazing…. We’re not here to just develop pipes and pods. This movement is much more, and this is one example of many things we’ll be able to accomplish.”
https://link.springer.com/article/10.1007/s41469-023-00141-1 
(541 words)
 Questions for discussion:
1.  	What social changes are necessary for the successful implementation of the hyperloop as a clean transportation alternative?
2.      What organizations does Hyperloop TT cooperate with? 

Card 8
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Third Rail Insulators
 Rail networks have been critical components of transportation systems and the economy worldwide for more than 150 years, particularly in urban areas. In the United States, railways deliver five million tons of freight every day and transport one-third of market trading. Urban areas are served by electric trains of different voltages, and are categorized as light rail or heavy rail systems according to their power-providing system. A light rail system usually is powered by a 750 V positive overhead catenary wire, with the running rails providing the negative return circuit. In heavy rail systems the power is 750 V positive and carried through the third rail, and the running rails provide the negative return.
The third rail is originally American, and its use dates back to the dawn of the first subway system in the 1860s. Some railway power supply systems are limited to using overhead contact lines because their voltage levels are above 1 kV; however, third rails provide electric power to a railway vehicle by a rigid conductor that is placed between or along the rails. The train runs from the power drawn from the third rail, which is usually found near the tracks and carries a high voltage that is extremely dangerous if touched.
Insulators used for protecting third rails can be made of various materials, including wood, porcelain, and fiberglass, and may be a variety of dimensions. It is difficult to design a standard cleaning device for them because of the differences in types and sizes, but one solution is to design an adjustable cleaning device that can accommodate the different insulator sizes.
The glass-reinforced plastic (GRP) rods used in the insulators to detect microscopic defects were examined, and the results demonstrated that chemical reactions promote cracks in the rods and play a major role in the failure process. When micro-cracks in the same types of rods had been studied, it was found out that the performance of GRP insulators can be affected by environmental conditions.
Third rail insulators are frequently damaged by material corrosion caused by electrical erosion and dirt accumulation. Dirt build-up, erosion, cracks, etc. are the most frequent insulator failure causes. The common preventive strategies to reducing third rail insulator failures are cleaning the insulators and the surrounding area at consistent intervals, regular inspections, and preventative maintenance.
In any electric railway system, including third rail systems, a good current-collecting condition is a prerequisite for ensuring that the vehicle’s performance is safe, reliable, and stable. It can also reduce the costs of maintaining the system and decrease the amount of damage done to the current-collector components. The expansion of the metro line networks and the greater number of passengers that are being transported have increased the running speed of the vehicles and resulted in higher requirements for the current-collecting performance of the vehicles in high-speed and complex environments. This makes it important to study the performance of the third rails so that improvements can be made that will reduce the rate of their failures, specifically insulator-related failures.
(503 words)
https://link.springer.com/article/10.1007/s40864-021-00142-x

Questions for discussion:
1. What are the differences between light rail and heavy rail systems in terms of their power-providing methods as described in the text?
2. Why is it important to maintain good current-collecting conditions in electric railway systems?

Card 9
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

The Role of Automatic Train Control Systems in Ensuring Safety on Railways
Rail transportation systems, involving the main railway line, urban rail transit and new High-Speed Railway (HSR), have received great interest in the last decades due to the strong changes required by the higher technological level, travel speed and services quality. In this context, new challenges arise for HSR systems about the insurance of train operation safety. Three main components influence it: the ground infrastructure, the moving train body and the signaling/control system. This latter, called Automatic Train Control (ATC) system, imposes smooth acceleration/deceleration maneuvers and supports the energy saving, as well as brake wearing, by replacing the trackside signalling with cab signalling. Indeed, according to the technical literature, ATC is defined as an automatic control architecture which allows guaranteeing not only collision avoidance by increasing safety requirement, but also the improvement of control and signaling systems performance, as well as the reduction of energy consumption. ATC system involves the following interactive sub-modules:
1)      Automatic Train Protection (ATP), designed to prevent collisions;
2)      Automatic Train Operation (ATO), which provides partial or complete automatic train piloting and driverless functions;
3)      Automatic Train Supervision (ATS), responsible for the monitoring of the train movement to satisfy the intended schedule and traffic pattern.
Specifically, with the development of Information and Communication Technologies (ICT), ATO represents an emerging technology aiming at improving the efficiency of railway traffic operations by automatically making real-time decisions in terms of accelerating, coasting and braking commands. The main ATO functionalities can be summarized as follows:
1)      guaranteeing an autonomous driving between two stations by exploiting real-time information in terms of speed limits, actual speed and position from ATP, and travel direction and destination from ATS;
2)      ensuring the automatic train stopping when it enters the stopping area;
3)      insurance of automatic opening and closing for train doors when the train dwells or departs from each station by exploiting information exchanging between HST and wayside equipment;
4)      guaranteeing the train automatic direction reverse at terminals.
The international standard IEC 62290-1 2014 clarifies the automated level of train operation systems by defining five Grades of Automation (GoA). According to this international standard, the highest level of automation is the Unattended Train Operation (UTO) or GoA4, where the train is fully autonomous and has to adapt its behaviour based on the encountered driving scenarios and the ETCS supervision limits, even in unexpected situations forcing the ETCS intervention. Therefore, all the tasks are performed by ATO without any on-train staff, which, however, can remotely control the train motion. How ensuring GoA4 autonomous driving is still an open issue in the technical literature which is going to be explored, especially in high-speed and complex external environment. Indeed, existing works on ATO system for HST focus either on trajectory planning or trajectory tracking problems. The Autonomous Driving Function (ADF), a novel unified hierarchical control architecture, guarantees both real-time trajectory planning and tracking for HST over ETCS in GoA4 perspective, where different driving scenarios along with the related on-line constraints are tackled. To this aim, ADF is equipped with different classes of controllers in order to ensure a safe and efficient train motion, also compliant with railway standards. The proper selection of the controllers to be invoked is managed by a behavioural adaption algorithm which, based on the specific driving condition involved, selects the suitable action to impose on the train motion with bumpless transfer features during controllers switching phases.
(562 words)
https://www.researchgate.net/publication/377097067_A_GoA4_Control_Architecture_for_the_Autonomous_Driving_of_High-Speed_Trains_Over_ETCS_Design_and_Experimental_Validation?_sg=DLLmvWIInkscw8ocJbkpN8CtrpNkV8Si0AR3sLmNjyEl3BLBoRFs23Mzli32zkE6_8hfj5zbCS0IVXs&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6Il9kaXJlY3QifX0

Questions for discussion:
1) What are the main safety challenges faced by high-speed rail systems?
2) In what ways do automatic train control systems improve the overall safety and efficiency of high-speed trains?

Card 10
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)


Maglev Train Technology Development
History and Development
In the early development Japan, due to its geographical position, was in urgent need of a medium and long-distance transportation suitable for inland areas, so it was the first country to begin research on permanent maglev trains, starting in 1962. And with the continuous progress of science and technology, gradually turn to superconducting maglev train technology research. It was not until the 1970s that Japan successfully developed a super-high speed maglev train with a speed greater than 500km/h, and it ran safely with passengers on board. In December 1997, it set the world's highest speed of 550km/h on a test line in Yamanashi Prefecture.
Germany began to do research on Maglev trains in 1968. At the beginning, the normal conductor and superconductor were paid equal attention to. After comparing the cost, durability and safety of ordinary conductor and superconductor test trains, Germany, different from Japan, chooses to focus on the development of permanent Maglev trains and continuously makes technological breakthroughs in them. At present, Germany has become the most mature country in the research of permanent magnet Maglev train technology in the world, and has become the reference object of most countries in northern Europe.
In the early 1980s, China began to conduct research on low-speed normal Maglev trains. In October 1994, Southwest Jiao tong University completed the first test line of Maglev railway, and carried out the manned test of Maglev train at the same time, successfully carried out the test of the Maglev train with 4 seats, the dead weight is 4T, the suspension height is 8mm, the speed is 30km/h, which passed the expert appraisal organized by the Ministry of Railways in January 1996.
Then, in the Institute of Iron Research ring test line gauge 2M, 36m long, designed for a speed of 100km indoor Maglev test line successfully on the length of 6.5m, 3M wide, weight 4T, 15 seats, designed for a speed of 100km/h of the low-speed normal 6T single bogie maglev test car.
In November 1998, it passed the appraisal of scientific and technological achievements of the Ministry of Railways, which filled the gap in the field of maglev train technology in China.
Current situation of the development
The L0 maglev train is the latest type of maglev train in Japan. The model is made up of five carriages and has a commercial speed of 500 km/h. The current world record, 603km/h, is held by the L0 high-speed train, which was set in 2015. In 2016, Changsha Maglev Express train with a speed of 100 km per hour was put into operation under the lead of CRRC Zhujiang Machinery Corporation, which was called the 1.0 version of China's commercial Maglev train in the industry. Commercial Maglev version 1.0 is more suitable for urban areas. In June 2018, China's first commercial Maglev 2.0 train rolled off the production line at CRRC Zhuzhou Electric Locomotive Co LTD. The 2.0 version of the train is designed to run at 160 kilometres per hour and has three compartments with a maximum capacity of 500 passengers. In addition, the vehicle's traction power is increased by 30% and its suspension capacity is increased by 6 tons. The commercial Maglev 2.0 train is suitable for transportation between central cities and satellite cities. On May 23, 2019, China's 600km/h high-speed maglev test vehicle rolled off the assembly line in Qingdao. This marks a breakthrough in China's high-speed maglev technology.
(570 words)
https://www.researchgate.net/publication/370574404_Analysis_and_comparison_of_operation_principle_of_two_ways_of_running_maglev_trains

Questions for discussion:
1. What are the main benefits of using maglev trains over conventional rail systems?
2. How do maglev trains compare to traditional rail systems in terms of efficiency and environmental impact?

Card 11
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Digitalization of railway transportation through AI-powered services: digital twin trains
Digital transformation, commonly referred to as digitalization, is the process of integrating advanced information and communication technologies to create more efficient, flexible, and sustainable solutions within industrial systems. This transformation has served as a catalyst for innovative organizational structures and business models across various sectors, including manufacturing, energy, healthcare, and transportation, particularly since the early 1990s. The economic benefits of digitalization are significant, as it not only reduces unemployment but also enhances quality of life and improves operational performance. Key emerging technologies such as mobile, cloud computing, Artificial Intelligence (AI), advanced sensors, and analytics are expected to play crucial roles in this evolution. The digital transformation framework identifies four primary components: digital collection and processing, communication networks, automation systems, and data access and visualization. However, the adoption of these technologies must be approached with careful consideration of compliance with regulations like the General Data Protection Regulation (GDPR), ethical implications, and security vulnerabilities. Ensuring that data is collected, processed, and stored transparently is essential for maintaining public trust and avoiding legal repercussions.
The railway transportation sector faces unique challenges in its digitalization journey, including slow adaptation rates, limited competition among rail companies, and issues related to passenger comfort and safety. These challenges can escalate operational costs, prolong service disruptions, and threaten long-term sustainability. Prior studies underscore the importance of digital technologies in rail transport, revealing that integrating Industry 4.0 can significantly improve operational efficiency and reduce costs. The emerging concept of Industry 5.0 emphasizes human-centered design, enhancing passenger experiences while maintaining ethical standards regarding data privacy.
Key technologies driving digitalization in railways include the Internet of Things (IoT), which enables data collection and connectivity among devices, enhancing operational efficiency and real-time monitoring. Cloud computing provides scalable and secure data storage solutions, facilitating the integration of IoT devices and enabling advanced services like predictive maintenance. Big data analytics allows for improved decision-making and operational efficiency, particularly in maintenance strategies. Artificial Intelligence (AI) enhances various aspects of rail operations, from predictive maintenance to optimizing scheduling and resource allocation. Cybersecurity is critical in this digital landscape, as increased data transfer and communications introduce risks that must be managed through robust security measures. The transition to Industry 4.0 emphasizes automation and data-driven decision-making, while the emerging focus on Industry 5.0 highlights the importance of human-machine collaboration. The circular economy model promotes sustainability by maximizing resource use and minimizing waste, aligning with digitalization efforts in rail transport. Digital Twin Technology creates virtual representations of physical systems, improving maintenance and operational efficiency through real-time monitoring and predictive analytics.
The development of digital trains leverages real-time monitoring, predictive maintenance, and RFID technology to enhance safety, efficiency, and passenger experiences while optimizing maintenance schedules and supply chain management. The future of rail transportation presents numerous opportunities and challenges, including the need for robust data management, skilled personnel, and infrastructure improvements. Emphasizing sustainability and transitioning to a circular economy model are crucial for long-term viability. Collaboration between public and private sectors can drive innovation, but regulatory complexities and funding constraints may hinder progress. Digitalization in railways is essential for enhancing operational efficiency, reliability, and customer satisfaction. By adopting key technologies and approaches, the railway sector can improve service quality and foster trust among stakeholders. The transition to digital systems promises significant benefits, including reduced operational costs, improved maintenance practices, and enhanced passenger experiences. As the sector continues to evolve, addressing cybersecurity, privacy concerns, and regulatory compliance will be vital for successful implementation. Ultimately, digitalization will enable the railway industry to meet future demands while promoting sustainability and innovation.
https://etrr.springeropen.com/articles/10.1186/s12544-024-00679-5  
(588 words)

Questions for discussion: 
1.	What are the primary challenges that the railway sector faces in its digital transformation, and how can these challenges be effectively addressed?
2.	How do emerging technologies like Artificial Intelligence and the Internet of Things enhance operational efficiency and passenger experiences in rail transportation?

Card 12
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

How Will the Railway Look Like in 2050? A Survey of Experts on Technologies, Challenges and Opportunities for the Railway System
The railway system is widely recognized for its energy efficiency, space efficiency, and ability to provide high-quality transport services, such as speed and comfort. These characteristics make railways an attractive option for addressing modern mobility challenges. However, the railway sector faces significant hurdles, including climate change, sustainability goals, resource scarcity, and rising energy costs. As cities and countries strive to reduce their carbon footprints and promote sustainable transport options, the railway is often seen as a necessary solution to mobility problems. Despite its advantages, the share of total traffic volume attributed to rail is relatively small; for instance, in Switzerland, railways account for only 19.7% of passenger kilometers. An important goal of transport policy is to increase the modal share of railways and public transport, moving away from the heavy reliance on private motorized vehicles.
In Switzerland, there exists a vision for a significantly increased share of public transport and railways. However, growth in this sector has stagnated in recent years. To effectively address these challenges, it is essential to develop accurate expectations regarding future demand, supply, and the technologies that the railway may encounter. This study focuses on the Swiss context and draws insights from expert interviews to explore the future of railways by 2050. The concept of modal split, which quantifies the ratio of transport volume across various modes, is heavily influenced by the characteristics of each mode and consumer preferences.
Recent studies underscore the importance of understanding new technologies to shape future transport systems effectively. The research collected insights from thirty experts in railway operations, industry, and research from both Switzerland and Europe. These interviews aimed to capture diverse perspectives on technological development and its implications for the railway system. The results indicate that significant advancements are expected in automation and operational processes. However, experts agree that no single technology is likely to revolutionize the system entirely. Instead, incremental improvements across various domains will contribute to overall progress.
Experts emphasize the need for collaboration among stakeholders to achieve higher modal shares for railways. By 2050, the railway sector could play a crucial role in the transportation landscape, provided it adapts to emerging technologies and embraces innovative practices. The railway system must also confront sustainability challenges by increasing energy efficiency, reducing emissions, and ensuring economic viability. For example, investing in energy-efficient trains and infrastructure can help railways compete more effectively with other transport modes.
Moreover, the integration of digital technologies and smart systems in railway operations can enhance efficiency and customer experience. This includes the implementation of real-time data analytics for better scheduling, predictive maintenance to reduce downtime, and automated ticketing systems to streamline the passenger journey. Such innovations can make rail travel more appealing and accessible to a broader audience, thereby increasing ridership and reducing reliance on private vehicles.
In conclusion, the future of the railway sector hinges on its ability to adapt to technological advancements and foster collaboration among various stakeholders, including government agencies, transport authorities, and private companies. By prioritizing sustainability and efficiency, railways can enhance their position in the transportation market and contribute to a more sustainable future. The insights gathered from experts provide a roadmap for potential developments and improvements that could shape the railway system in the coming decades. As the world continues to grapple with the challenges of climate change and urbanization, the railway system must evolve to meet the demands of modern society while remaining a reliable and efficient mode of transport.
https://www.researchgate.net/publication/376824122_How_Will_the_Railway_Look_Like_in_2050_A_Survey_of_Experts_on_Technologies_Challenges_and_Opportunities_for_the_Railway_System  
(572 words)

Questions for discussion:
1.	What specific technological advancements do experts predict will shape the railway system by 2050, and how might these changes impact passenger experience?
2.	How can policymakers effectively balance push and pull measures to increase the modal share of railways and reduce reliance on private vehicles?

Card 13
1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

A strategy for out-of-roundness damage wheels identification in railway vehicles based on sparse autoencoders
In recent years, the railway industry has increasingly turned to advanced technologies to enhance operational safety and maintenance efficiency. One significant area of focus is the detection and identification of out-of-roundness (OOR) in railway wheels. OOR can manifest in two primary forms: wheel flats and polygonized wear. These defects can severely impact passenger comfort and the overall performance of the railway system, leading to issues such as vibrations, noise, and instability in wheel axles. To address these challenges, researchers have begun to utilize machine learning (ML) techniques, particularly sparse autoencoders (SAE), to monitor and predict the condition of railway wheels effectively.
Recent studies have categorized OOR wheels into two types of defects: wheel flats, which result from repeated braking and rolling, and polygonal wear, characterized by periodic irregularities in the wheel's circumference. Both types of defects can lead to severe consequences, including damage to rolling bearings and cracks in wheels and rails. Therefore, it is crucial to develop effective monitoring systems to identify these issues early.
To enhance the detection of OOR wheels, researchers have explored various methods, including the installation of sensors on trains and the development of numerical models that simulate train interactions with tracks. These models help assess the dynamic responses of railway systems under different conditions. The integration of ML algorithms, such as artificial neural networks (ANN) and deep neural networks (DNN), has shown promise in detecting structural damage by analyzing dynamic responses and identifying anomalies.
Among these techniques, sparse autoencoders stand out due to their ability to learn complex patterns in data. An autoencoder consists of an encoder and a decoder that work together to map input variables and reconstruct them accurately. In the context of railway monitoring, the SAE is trained using data from healthy wheel operations to establish a baseline. When new data is introduced, the SAE can identify deviations from this baseline, indicating potential damage.
The proposed methodology involves several steps: first, data is collected from virtual wayside monitoring systems equipped with accelerometers. These systems measure vertical accelerations as trains pass over the tracks. The data is then pre-processed to ensure accuracy and consistency. Once the SAE model is trained on baseline data, it can predict responses for new scenarios and calculate a damage index (DI) based on reconstruction losses. The DI is critical for determining the severity and type of damage present.
To further enhance detection capabilities, a Mahalanobis distance metric is employed to fuse data from multiple sensors, increasing the sensitivity of the damage index. This approach allows for the identification of outliers and aids in classifying damage types and severities. The clustering process, using techniques such as k-means, enables the separation of different damage scenarios, making it easier to assess and address issues effectively.
The results of this research indicate that the proposed ML-based methodology can significantly improve the detection and classification of OOR damage in railway systems. By accurately identifying defects early, railway operators can implement timely maintenance measures, enhancing the safety and reliability of the transportation system. This innovative approach not only addresses current challenges but also paves the way for future advancements in railway monitoring and maintenance.
In conclusion, the integration of machine learning techniques, particularly sparse autoencoders, into the railway sector represents a promising development in structural health monitoring. As the industry continues to evolve, adopting these advanced technologies will be essential for ensuring the safety, efficiency, and sustainability of railway systems worldwide. Future research may focus on expanding the methodology to include various vehicle types and more complex defect scenarios, ultimately leading to better monitoring and management of railway infrastructure.
https://link.springer.com/article/10.1007/s40534-024-00338-4  
(596 words)

Questions for discussion:
1.	What are the main types of out-of-roundness (OOR) defects in railway wheels, and how do they affect railway performance?
2.	How can machine learning techniques, particularly sparse autoencoders, improve the detection and classification of OOR damage in railway systems?
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1. Speak on the topic. 
2. Translate the marked paragraphs from English into Russian.
3. Answer two questions to the text.
4. Summarize the text (15 sentences)

Challenges of replacing train drivers in driverless and unattended railway mainline systems—A Swedish case study on delay logs descriptions
The study of Automatic Train Operation (ATO) in the railway sector faces considerable challenges, especially regarding the transition to driverless and unattended mainline systems. Given the vital role of railway transport in sustainable mass transit, ATO is viewed as a potential solution to bolster competition against emerging technologies like autonomous road vehicles. Research suggests that the modal share for rail freight could significantly decline with the proliferation of driverless trucks. In response, governments are striving to enhance the importance of rail transport in both passenger and freight services.
One major advantage of ATO systems is increased efficiency and reduced operational costs. By optimizing acceleration and deceleration, ATO has the potential to improve overall train service performance. Additionally, reducing delays associated with human factors, like crew changes or breaks, makes rail transport more viable. Evidence from metro systems indicates that the introduction of unattended operations has led to staffing reductions of up to 70%, directly correlating with decreased operational expenses. The rise in automation is expected not only to streamline operations but also to enhance safety and improve working conditions by reducing the need for constant human driver oversight.
However, the traditional role of train drivers is deeply rooted in the current operational frameworks, encompassing critical technical and safety responsibilities essential for system integrity. Physical access to railway lines often remains partially unsecured, necessitating driver vigilance concerning unauthorized intrusions and potential hazards like wildlife encounters. Presently, drivers are crucial in monitoring track safety and managing incidents, which requires complex decision-making and differs from standard automated metro systems with controlled access.
As interest in ATO applications for mainline operations grows, it's vital to identify which specific responsibilities of train drivers must remain. The shift to higher grades of automation—potentially without drivers—demands an examination of daily operations to determine which tasks necessitate human intervention. Unlike metro systems with relatively swift access, mainline operations pose challenges, particularly in remote areas where support teams may be distant. Although there have been extensive studies on autonomous road vehicles and ships, research on railway operations is limited. A focused study on railway automation pinpointed non-technical barriers, highlighting the urgent need to clarify train drivers’ roles in an increasingly automated setting.
Current definitions of automation within train operations fail to capture the complexities of the roles drivers perform, especially during unplanned events. Existing grades of automation (GoA) defined by regulatory standards do not sufficiently address the diverse tasks drivers undertake during emergencies. Preliminary studies reveal that a significant degree of operational autonomy still relies on manual oversight.
In the Swedish railway context, analyzing numerous delay logs demonstrates the necessity of train driver involvement in managing unforeseen events. Responsibilities like detection, reporting, inspection, and adjustment illustrate the extensive nature of drivers' roles when complications arise. The data indicates a pattern where identifying issues necessitates follow-up actions, emphasizing the reactive measures required for operational safety.
The findings suggest that as ATO systems progress towards higher automation levels, a gap exists between existing regulations and practical railway operations. Thus, revised definitions are needed to encompass trainers' extensive current roles—a perspective essential for transportation policymakers and railway operators when framing the future of ATO systems. Innovations in technology should be complemented by strategic operational management approaches to ensure safety and efficiency in increasingly automated environments. In conclusion, while the focus on cost reduction through ATO is valid, it must not overlook the critical dynamics of human oversight, particularly in high-stakes situations encountered in mainline rail transport.
Ссылка на текст https://www.sciencedirect.com/science/article/pii/S2590198223001227 
(577 words)
Questions for discussion:
1.	What are the potential advantages and disadvantages of implementing Automatic Train Operation (ATO) systems in mainline railway services?
2.	How can transportation policymakers ensure that the transition to higher levels of automation in rail transport does not compromise safety and operational integrity?
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Automatic Train Operation and Project Management: A Scoping Review
The demand for enhanced railway services continues to grow, prompting the need for modernization and upgrades across railway systems. Automatic Train Operation (ATO) represents a significant advancement with potential benefits in efficiency, safety, sustainability, and operational performance in rail transport. Despite its transformative potential, research surrounding the influence of ATO on project management processes within the railway industry remains scarce. 
Digitalization and automation have permeated numerous industries, including finance, management, transportation, and manufacturing, fundamentally altering traditional operational models. These sectors have experienced a shift whereby machines and automated systems perform tasks previously executed by humans. The advantages offered by digitalization encompass reduced costs, expedited processes, lowered risks, and improved access to information. However, the advent of automated tools modifies the roles and responsibilities of project stakeholders, creating a need for new skills that are currently ill-defined, particularly in the realm of project management. Notably, digitalization within project management has yet to achieve full integration, as technology is predominantly utilized to refine existing project processes.
Research indicates that automation and robotics are influencing not only the execution of projects but also the nature of work conducted by stakeholders involved in these projects. The composition of project teams increasingly reflects the integration of digital technologies and automation, necessitating effective coordination between human and machine efforts. However, this coordination often encounters challenges; varying levels of understanding and expertise among team members can complicate decision-making processes. Furthermore, failure to appropriately utilize digital and automated tools can negate anticipated benefits. As such, the implications of these technologies on project management practices warrant further exploration.
In the transportation sector, organizations are compelled to evolve in response to escalating demands for sustainability, efficiency, reliability, and safety. Both societal and managerial pressures necessitate the optimization of services and infrastructure to tackle these persistent challenges. Innovations such as ATO are being progressively integrated into the railway industry, as evidenced by initiatives like the European Union's R2DATO project, which seeks to enhance automation and leverage digital technology to improve train services. ATO encompasses various subsystems designed to elevate train driving experiences, emphasizing increased autonomy and operational efficiency.
The Grade of Automation (GoA) framework categorizes train autonomy into four distinct levels, ranging from partial automation, where onboard drivers remain involved, to full automation, which operates without personnel. The benefits anticipated from ATO implementation include heightened passenger capacity, reduced energy consumption, and enhanced service quality. Nonetheless, numerous challenges need to be navigated, such as legal constraints, technical hurdles, safety issues, and user acceptance. Transport organizations must address these obstacles to fully exploit the advantages presented by ATO technologies.
Research examining the effects of ATO deployment on project management practices is still an emerging field. Implementing ATO requires railway companies to revisit their project management methodologies and enhance training provisions for employees. The success of automated train systems relies heavily on the active participation and collaboration of a variety of stakeholders, including manufacturers, fleet operators, infrastructure developers, labor unions, and governmental bodies. Such collaboration is essential for the successful rollout and sustained operation of ATO systems within the railway network.
This ongoing research project aims to delve deeper into the connections between ATO and project management, an area that remains largely underexplored. By identifying best practices as well as challenges associated with ATO implementation, the study seeks to equip decision-makers and stakeholders with valuable insights that can guide ATO-related project endeavors. Through this comprehensive investigation, the study aspires to contribute significantly to understanding the intersection of ATO and project management in contemporary railway operations.
https://www.sciencedirect.com/science/article/pii/S1877050924015837?ref=pdf_download&fr=RR-2&rr=8ea19b6238bf9d8b   
(581 words)

Questions for discussion:
1.How can organizations in the railway industry effectively overcome the challenges associated with integrating Automatic Train Operation (ATO) into existing project management practices?
2.What new skills should project management professionals develop in light of the increasing adoption of automation and digital technologies in the railway sector?
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The Evolution of Engineering:
From Ancient Ingenuity to Modern Innovations
Early engineers, often called "practical artists" or craftsmen, worked through trial and error. Despite the lack of scientific knowledge, their creativity and resourcefulness led to remarkable achievements. Ancient monuments like the pyramids and aqueducts continue to inspire admiration today. The term "engineer" reflects this ingenuity; it comes from the Latin ingeniator, meaning "the ingenious one." Initially, it described those who built fortifications or invented mechanical devices. Leonardo da Vinci, for example, held the title Ingegnere Generale, and his notebooks reveal that some Renaissance engineers began systematically studying how things worked and why.
The first phase of modern engineering emerged during the Scientific Revolution. A pivotal work, Galileo’s Two New Sciences, applied scientific methods to practical problems and laid the foundation for structural analysis, a mathematical approach to building design. This period marked a shift in engineering from intuitive practices to systematic methods and lasted through the First Industrial Revolution.
During the Industrial Revolution, machines powered by steam engines began replacing human and animal labor in production. Traditional artisans transformed into modern engineers, and the profession became more organized. In France, civil engineering was shaped by a mathematical focus and government-supported institutions, while in Britain, mechanical engineering thrived under the more independent, laissez-faire approach. Professional societies and journals emerged, allowing engineers to share ideas and standardize practices. As a result, technical training shifted from informal apprenticeships to formal university education, blending practical experience with scientific knowledge.
The Second Industrial Revolution, driven by electricity and mass production, expanded the scope of engineering. Chemical and electrical engineering advanced in close collaboration with chemistry and physics, enabling the rise of industries such as telecommunications, energy, and manufacturing. Engineers turned their attention to new challenges: marine engineers made ocean travel safer, aeronautic engineers turned the ancient dream of flight into reality, and industrial engineers optimized production and distribution systems.
Engineering education also evolved. Laboratories replaced workshops, and research became more structured. Individual inventors gave way to teams working on systematic innovations. The profession expanded to meet the needs of rapidly growing industries, shaping the modern world.
The period following World War II saw an explosion of engineering research and development, spurred by geopolitical tensions like the Cold War. Governments invested heavily in technology, leading to advancements in aerospace, telecommunications, and computing. Turbojet and rocket engines propelled aeronautics to new heights, while nuclear engineering emerged alongside atomic energy technologies.
The information revolution, driven by microelectronics, telecommunications, and computers, transformed daily life. Devices like the Internet and cell phones revolutionized communication. Engineers in materials science developed advanced materials with unprecedented properties, further broadening the scope of innovation. The focus of engineering expanded from solving practical problems to creating comprehensive systems of knowledge, enabling large-scale technological projects.
Modern engineering is defined by its ability to design, explain, and utilize complex systems. Fields such as information, computer, and control engineering now include advanced theories, integrating traditional engineering knowledge with cutting-edge research. Educational programs have adapted to prepare engineers for these challenges, emphasizing interdisciplinary collaboration.
Physics and chemistry, which historically played leading roles in technological advances, continue to contribute, particularly in areas like nanotechnology. This emerging field builds on the successes of microelectronics, promising breakthroughs in materials, devices, and systems at the atomic level. Increasingly, biology is also driving innovation. Biotechnology, a multidisciplinary field combining biology, engineering, and information science, is transforming healthcare, agriculture, and energy production.
Looking to the future, the integration of diverse fields will shape the next generation of technological breakthroughs. Cooperation among disciplines will enable engineers to address global challenges, ensuring their profession remains vital to progress.
https://www.creatingtechnology.org/history3.htm
(591 words)

Questions for discussion:
1. How did the transition from trial-and-error methods to systematic practices shape the development of modern engineering during the Scientific Revolution?
2. In what ways did the information revolution, driven by microelectronics and telecommunications, transform engineering and everyday life?
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Historical Development of Railways in Russia
The history of railways in Russia is a long and complex story deeply intertwined with the country's industrialization, modernization, and geopolitical ambitions. The first railway line was built in St. Petersburg in 1837. Although it was opened between St. Petersburg and Tsarskoye Selo, the railway did not begin to expand throughout the country until the 1860s.
The driving force behind railway construction was Tsar Nicholas I. He believed that railways were a way to modernize Russia and bring the empire together. During the reign of Nicholas II, Moscow-St. Petersburg, Moscow-Nizhny Novgorod and Warsaw-St. Petersburg lines were built. These projects were not solely driven by domestic needs; they were also influenced by broader geopolitical considerations, including Russia's strategic interests in Eastern Europe and Central Asia.
Railway construction in Russia was a monumental task, fraught with significant technical difficulties and staggering costs. The vast distances, challenging terrain (including forests, swamps, and mountains), and harsh climatic conditions presented formidable engineering obstacles. Most of the early lines were built using manual labor, relying on armies of workers wielding picks and shovels. This required the mobilization of vast numbers of people and the organization of complex logistical operations to supply them with food, shelter, and tools. The construction process also demanded immense quantities of materials, including iron rails, wooden sleepers, and locomotives imported from abroad or produced in Russian factories.
By the 1890s, there were more than 20,000 kilometers of railway lines crisscrossing Russia. These lines extended into remote corners of the country, connecting agricultural regions with industrial centers, facilitating the export of raw materials, and encouraging the growth of trade and industry. The expansion of the railway network also played a crucial role in the urbanization of Russia, as it enabled people to migrate more easily from rural areas to cities in search of employment opportunities.
The Russian railway system was profoundly affected by the tumultuous events of the 20th century, including Russia's involvement in World War I and the subsequent Russian Revolution. During the war, the railway network was subjected to immense strain, as it was used to transport troops, supplies, and wounded soldiers to the front lines. 
During the Soviet period, the railway network underwent further expansion and modernization, albeit often at the expense of quality and efficiency. The Soviet government prioritized the development of railways to support its industrialization drive and to connect far-flung regions of the country. By the 1990s, the Russian railway network had grown to encompass more than 150,000 kilometers of track, making it one of the largest and most extensive railway systems in the world. These lines connected vast areas of the country, from the Baltic Sea to the Pacific Ocean, and served as the backbone of the Soviet economy, facilitating the transportation of goods, raw materials, and people across the vast expanse of the Soviet Union. The Baikal-Amur Mainline (BAM), built under difficult conditions, was a particularly ambitious project of this era.
After the collapse of the Soviet Union, Russian railways faced a number of difficulties. They struggled with problems such as lack of funding, deteriorating infrastructure and declining passenger numbers.
But in recent years, Russian railways have experienced a revival thanks to investments and reforms. New lines are being built, old lines are modernized and new trains are put into service. The development of high-speed rail lines connecting major cities is also a priority. Russian railways still remain one of the largest and most important railway systems in the world.
https://en.rayhaber.com/2024/06/Historical-development-of-railways-in-Russia/?ysclid=m9v74lv0y8824403892
(575 words)

Questions for discussion:
1. What geopolitical considerations were taken into account while constructing first railways in the Russian Empire?
2. Why was the development of railways in priority in the Soviet Union?
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Budapest M1: Inside Continental Europe's Oldest Electric Metro Network
Just one meter below Budapest's UNESCO-protected Andrássy Avenue, yellow train carriages, iconic symbols of the city's heritage, rattle into the bustling platform at Oktogon Station. The rhythmic rumble of the train is a constant soundtrack for the city above, a reminder of the innovative engineering feat hidden beneath its elegant boulevards. Although the steam-powered London Underground opened first in 1863, earning its title as the world's oldest underground railway, Budapest proudly claims the distinction of operating the first electric underground railway on continental Europe. This technological leap forward, which dispensed with the smoky and grimy steam engines, marked a significant advancement in urban transportation.
Europe’s second underground railway, known as M1 or the "Millennium Underground," made its inaugural journey more than 100 years ago, in 1896, and continues to serve thousands of locals and tourists every day. Its enduring popularity is a testament to its functional design and its integral role in Budapest's urban fabric. It's more than just a means of transport; it's a living piece of history. "It's not a metro, it's an underground railway," emphasizes Ibolya, a knowledgeable worker at the Millennium Underground Museum, her words reflecting the deep-seated sense of pride and historical significance associated with the M1 line. This distinction underscores the unique character of the line, setting it apart from the more modern and utilitarian metro systems found in other cities.
Hidden behind the unassuming subterranean ticket office at Deák Ferenc tér, Budapest's central transportation hub, the Millennium Underground Museum offers a captivating glimpse into the railway's golden age. Here, vintage brown and yellow cars, meticulously preserved, rest on the original rails, as if frozen in time. Waxwork figures, dressed in authentic navy conductor uniforms, add to the immersive experience, evoking the atmosphere of a bygone era. The museum is a treasure chamber of artifacts and information, chronicling the history of the M1 line and its impact on the city.
M1 earned its “Millennium Underground” title due to its integral role in the grand celebrations marking the 1,000-year anniversary of the Hungarian conquest of the Carpathian Basin in 896 AD, a pivotal event in Hungarian history. The line was conceived as a modern marvel, a symbol of Hungary's progress and ambition as it entered the 20th century. The underground railway, running directly beneath the grand Andrássy Avenue that leads to Heroes' Square, was designed to seamlessly connect the city center with the festivities, facilitating the movement of crowds and showcasing Budapest's modernity to the world.
This innovative railway quickly had to meet the demands of a rapidly growing city. Budapest, at the turn of the century, was experiencing a period of unprecedented economic and demographic expansion. To complete the project within a tight deadline, engineers employed the most modern construction techniques available at the time, including mixers, pumps, and excavators. Despite the challenges, the M1 line opened after just 21 months of construction, a remarkable feat of engineering and project management that underscores the ambition and determination of the era.
But the story of Budapest's underground goes deeper than just the M1 line. Between the Kossuth tér and Deák Ferenc tér metro platforms, a secret tunnel diverted away from the main track leads into the F-4 Object, a sprawling 3,500 square meter bunker located 39 meters underground. This hidden facility speaks to a different chapter in Budapest's history: the Cold War era.
https://en.rayhaber.com/2024/06/Historical-development-of-railways-in-Russia/?ysclid=m9v74lv0y8824403892
(558 words)

Questions for discussion:
1. Why has line M1 got the title of “Millennium Underground”?
2. What era does the F-4 Object embody?
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CRRC Debuts New Generation of Driverless Monorail Trains
Chinese rolling stock manufacturing giant CRRC (China Railway Rolling Stock Corporation) has unveiled a groundbreaking new generation of driverless monorail trains, poised to revolutionize urban transportation. These innovative trains not only boast increased passenger capacity but also promise significant savings in operating costs, marking a significant leap forward in monorail technology. This development underscores CRRC's commitment to advancing intelligent and sustainable transportation solutions.
The new generation of straddle-type monorail trains is the culmination of over a decade of operational experience, rigorous research, and comprehensive data analysis. CRRC's engineers have leveraged the latest scientific and technological advancements in key areas, including fully automated driving systems (Grade of Automation 4 - GoA4), advanced permanent magnet traction technology, and enhanced cold and snow resistance capabilities. This holistic approach has resulted in a monorail system that is safer, more efficient, and more reliable than its predecessors.
The enhanced passenger capacity is a key feature of these new monorail trains. By optimizing the design and internal configuration, CRRC has managed to increase the number of passengers that each train can carry. Furthermore, the trains are lighter in weight, contributing to reduced energy consumption and lower operational expenses. This improved energy efficiency aligns with global efforts to promote sustainable transportation and reduce carbon emissions. The reduction in weight is achieved through the use of advanced materials and optimized structural design.
The new generation driverless monorail trains include large, small and medium sized models for operation. Depending on passenger flow, they can be flexibly grouped. The maximum capacity of a 4-car train unit is 962, 792 and 552, respectively. The train body has a large curved, streamlined surface coupled with modern colour painting, giving passengers a sense of speed and the times. The use of a more sophisticated biaxial bogie and air spring suspension system has solved the technical problems with the stability and comfort of monorail vehicles and improved passenger experience. At the same time, all the running gears are arranged beneath the floor, and as a result they cannot be seen in the car, making the interior more spacious and transparent.
Safety and stability are top priorities for urban traffic managers. Since the production of the first straddle-type monorail train at CRRC Changchun Railway Vehicles Co., Ltd in 2004, the 770 monorail trains it has manufactured deliver a daily average passenger capacity of 1.3 million. During the operation, technicians have accumulated a large amount of operational data and train maintenance experience. They solved various technical problems that might arise due to different geographical environments and road conditions, and have perfected and innovated on the basis of this, making the trains especially adaptable and stable.
The train adopts fully-automated driving technology to provide optimal traction and braking curve and operation plan through an automated network control system, so as to shorten the departure interval and improve operation efficiency. The train’s power system uses a permanent magnet traction motor with a light weight, a small size, high efficiency, less maintenance and other features. To ensure safety, the train is equipped with emergency battery traction. When the power supply equipment fails, the train can use the battery to pull the vehicle to the nearest station, where passengers are transferred. At the same time, there are a variety of reliable rescue methods that can provide technical support for the safety of the monorail vehicle.
To cope with cold weather, the train is equipped with the core technology developed for train units running in extremely cold environments, providing professional and perfect solutions for cold areas to ensure the normal start-up and operation of the vehicle in temperatures as low as -40℃. Through collaboration, we developed a specialised vehicle for breaking ice and clearing away snow.
https://railway-news.com/crrc-debuts-new-generation-driverless-monorail-trains/
(615 words)

Questions for discussion:
1. Why can a new generation of straddle-type monorail revolutionize urban transportation?
2. What happens when the power supply equipment of a monorail train fails?
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European Train Control System (ETCS) 
The European Train Control System (ETCS) as a concept has been in existence for over 25 years with early trial systems in operation for 20 years. Many see ETCS as the solution to operational capacity constraints and a step change in signalling safety.
The publicity down the years has portrayed the system as the preferred technology for control of trains and the elimination of lineside signals. By now, one would expect it to have rolled out across many countries in Europe and the wider world, yet this is far from the case. Although a number of countries have committed to nationwide fitment by 2040 including Belgium, Czechia, Denmark, Finland, Germany, Italy, Ireland, Luxembourg, Norway, Sweden, and Switzerland, few of these are anywhere near completion. Many are encountering challenges in one way or another.
Other countries, with several outside of Europe, have some ETCS systems in operation including the UK. So why has the implementation been so slow and what are the prospects for speeding things up?
Two different views are emerging, and it is hard to see whether these will ever converge. From an engineering perspective, the work is virtually complete and ETCS products can be purchased from several suppliers. Much time has been taken to reach this situation but with the hardware developed and the software now standardised, the signal engineering community can be proud of the achievement, even if at times it has seemed like rowing against the tide. The signal supply industry has existed for over 150 years and has a tradition of companies developing different ideology and products that compete for the railways’ signalling applications.
Although standards evolved to ensure that what the driver sees out of his cab is the same across a country, the means of setting the routes, lighting the signals, and moving the points is achieved by different technologies. Even today, despite attempts to produce a standardised computer interlocking viz. SSI in the 1980s as a collaborative venture between British Rail, Westinghouse (now Siemens), and GEC (now Alstom), the current computer designs are different across the supply companies.
Unlike telecommunications, where interworking to international standards is essential for survival, the signalling industry has not been able to produce products that can interwork together regardless of who manufactured them. In the UK, the introduction of modular signalling to make projects less costly developed with different technologies by the competing companies. A project known as EULYNX to create an IP-based standard for connecting interlockings to the outstations (object controllers) is progressing at an international level driven by the need to obtain a measure of standardisation. It may well become a requirement in future signalling procurement specifications.
From the signalling supplier’s perspective, EULYNX will not yield the same functionality that its proprietary systems provide, and it will be costly to justify the interface changes that will be needed without the backing of hard contracts. There is also concern about the cyber security protection within the EULYNX specification.
All this was supposed to change with ETCS and the demand for interoperability. The objective is for any train-borne equipment to be operationally compatible with all other train-borne equipment regardless of who supplied them. Similarly, the train-borne kit must be capable of working to the infrastructure and control systems again regardless of the supplier. It has been a long hard battle to get this understood, not helped by different countries having different operating rules and then demanding that ETCS be customised to minimise changes to these rules. 
https://www.railengineer.co.uk/european-train-control-system-etcs-the-bigger-picture/
(579 words)

Questions for discussion:
1. What countries will have implemented the European Train Control System by 2040?
2. Why will not EULYNX lead to the same functionality that its proprietary systems provide?
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