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Аннотация

Данная методическая разработка предназначена для проведения практических работ по дисциплине ОГСЭ 03 Иностранный язык в профессиональной деятельности для специальности 15.02.03 Техническая эксплуатация гидравлических машин, гидроприводов и гидропневмоавтоматики.
Данная методическая разработка представляет собой методические указания по проведению проведению и выполнению практических работ для преподавателей и студентов, обучающихся в профессиональных образовательных учреждениях. Методические разработка содержит последовательность подготовки и проведения практических работ.
Главная цель методической разработки с рекомендациями к выполнению практических работ по английскому языку заключается в совершенствовании навыков, знаний и умений студентов и мотивации студентов к углубленному изучению иностранных языков.
В задачи данной разработки входит формирование практического интереса к изучению иностранных языков и расширение возможностей применения знаний учащихся по иностранному языку.
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Введение
Методические указания по проведению практических работ составлены в соответствии с содержанием рабочей программы учебной дисциплины Иностранный язык 15.02.03 Техническая эксплуатация гидравлических машин, гидроприводов и гидропневмоавтоматики.
Практические работы направлены на освоение следующих практических умений и знаний согласно требованиям ФГОС СПО специальности 15.02.03 Техническая эксплуатация гидравлических машин, гидроприводов и гидропневмоавтоматики рабочей программы дисциплины Иностранный язык.
В результате освоения дисциплины студент должен уметь:
· общаться (устно и письменно) на иностранном языке на профессиональные и повседневные темы;
· переводить (со словарём) иностранные тексты профессиональной направленности;
· самостоятельно совершенствовать устную и письменную речь, пополнять словарный запас;
В результате освоения дисциплины студент должен знать:
· лексический (1200-1400 лексических единиц) и грамматический минимум, необходимый для чтения и перевода (со словарём) иностранных текстов профессиональной направленности 
Рекомендуемое количество часов на освоение программы дисциплины:
· максимальной учебной нагрузки студента – 192 часов, включая:
· обязательной аудиторной учебной нагрузки студента – 168 часов;
· в том числе в форме практической подготовки – 54 часа;
· самостоятельной работы студента – 24 часа. 
Методические указания по проведению практических работ содержат теоретическую часть, которая представляет классификацию учебных занятий, цели и задачи практических учебных занятий.
Учебное занятие по иностранному языку имеет особенную специфику. Каждое аудиторное учебное занятие по дисциплине «Иностранный язык» является практическим.
    

Методические указания
Методические указания по проведению практических работ содержат теоретическую часть, которая представляет классификацию учебных занятий, цели и задачи практических учебных занятий.
Учебное занятие по иностранному языку имеет особенную специфику. Каждое аудиторное учебное занятие по дисциплине «Иностранный язык» является практическим.
В настоящее время глобальной целью овладения иностранным языком считается приобщение к иной культуре и участие в диалоге культур. Эта цель достигается путем формирования способности к межкультурной коммуникации. Именно преподавание, организованное на основе заданий коммуникативного характера, обучение иноязычной коммуникации, используя все необходимые для этого задания и приемы, является отличительной особенностью учебного занятия дисциплины «Иностранный язык».
Иноязычная коммуникация базируется на теории речевой деятельности. Коммуникативное обучение иностранному языку носит деятельностный характер, поскольку речевое общение осуществляется посредством речевой деятельности, которая, в свою очередь, служит для решения задач продуктивной человеческой деятельности в условиях социального взаимодействия общающихся людей. Участники общения пытаются решить реальные и воображаемые задачи совместной деятельности при помощи иностранного языка. 
Овладение языком осуществляется, прежде всего, на аудиторном учебном занятии, на котором решаются многоплановые задачи. Ведущей организационной формой учебной дисциплины «Иностранный язык» являются практические аудиторные занятия, предусмотренные на всех этапах обучения. 
На аудиторных практических занятиях ставятся и достигаются основные цели: 
· практическая (развитие языковых умений и навыков с учетом профессиональной направленности обучения); 
· образовательная (расширение профессионального кругозора); 
· воспитательная (формирование уважительного отношения к общечеловеческим ценностям, развитие положительных личностных качеств студента); 
· развивающая (развитие интеллектуальной активности, инициативы, творческих способностей личности студента).
Темы практических аудиторных учебных занятий указаны в рабочей программе дисциплины «Иностранный язык». Для проведения аудиторных практических учебных занятий в аудитории требуется наличие интерактивной доски, компьютера с лицензированным программным обеспечением, полного комплекта раздаточного материала (по количеству студентов группе), двуязычных словарей (по количеству студентов в группе), учебников (по количеству студентов в группе).
Тема 1. Соединенное королевство Великобритании и Северной Ирландии
Практическое занятие № 1. Отработка грамматики по теме «Present Perfect».
Практическое занятие № 2. Отработка грамматики по теме «Past Perfect».
Практическое занятие № 3. Отработка грамматики по теме «Future Perfect».
Практическое занятие № 4. Отработка лексических навыков по теме «Великобритания».
Практическое занятие № 5. Отработка грамматических навыков по теме «Согласование времен в главном и придаточном предложениях».
Практическое занятие № 6. Отработка монологических высказываний по теме «Лондон».
Практическое занятие № 7. Составление плана по тексту «Образование в Великобритании».
Практическое занятие № 8. Отработка лексики по теме «Высшее образование в Великобритании».
Практическое занятие № 9. Отработка грамматики по теме «Страдательный залог».
Практическое занятие № 10. Подготовка сообщения «Погода в Англии».
Практическое занятие № 11. Отработка поискового чтения по теме «Праздники и традиции в Великобритании».
Практическое занятие № 12. Отработка грамматики по теме «Модальные глаголы и их заменители».
Практическое занятие № 13. Отработка лексики по теме «Изучение иностранного языка».
Практическое занятие № 14. Отработка грамматики по теме «Сложное дополнение».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты
должны уметь:
· употреблять в устной и письменной речи: временные формы Present Perfect, Past Perfect, Future Perfect; правило согласования времен; страдательный залог, модальные глаголы, сложное дополнение.
должны знать:
· лексический материал по теме.

	Порядок выполнения практической работы
	1. Усвоить теоретический, лексический и грамматический материал по теме «Соединенное королевство Великобритании и Северной Ирландии».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.



Практические задания к Теме 1.

The United Kingdom of Great Britain and Northern Ireland
The United Kingdom of Great Britain and Northern Ireland, commonly known as the United Kingdom (UK) or Britain, is a sovereign country located off the northwestern coast of mainland Europe. The country includes the island of Great Britain, the north-eastern part of the island of Ireland, and many smaller islands. The total area of the UK is approximately 244,000 square kilometres.
The UK is a unitary parliamentary democracy and constitutional monarchy. The current monarch is King Charles III, who has been the sovereign since 2022. However, the country is actually governed by the elected government, with the monarch's role being largely ceremonial. The capital and largest city is London, a global city and financial centre with a population of over 9 million.
The United Kingdom consists of four distinct countries: England, Scotland, Wales, and Northern Ireland. Their capitals are London, Edinburgh, Cardiff, and Belfast respectively. Each country has its own unique culture, traditions, and, to some extent, its own legal and education systems. For example, Scotland has its own legal system, and Wales has its own language, Welsh, which is spoken by about 20% of the population there.
The UK is situated on the British Isles. The island of Great Britain is separated from the European continent by the North Sea to the east and the English Channel to the south. The country's coastline is very long and varied, with many cliffs, beaches, and harbours. The climate is temperate and maritime, which means it is mild and often wet, with relatively small temperature variations throughout the year. Rain or overcast skies can be expected for up to 300 days per year. These conditions make Britain lush and green, which is why it is famous for its beautiful landscape.
Geographically, the UK has a great variety of scenery. In the north of Scotland, the mountains are high and the landscape is wild. This area is called the Highlands. In contrast, the south of England is mostly flat or has gentle hills. The longest river in the UK is the Severn (about 354 km long), but the most important river is the Thames, which flows through London. The highest mountain is Ben Nevis in Scotland, which is 1,345 metres high. Scotland is also famous for its many lakes, known as "lochs". The most famous of these is Loch Ness, known for the legendary Loch Ness Monster.
The UK is a highly developed industrial nation. Historically, it was the first country in the world to industrialize and was the leading industrial power during the 19th century. Today, the UK economy is driven by the service sector, particularly finance, insurance, and business services. London is one of the world's leading financial centres. The country also has significant manufacturing industries, including aerospace, pharmaceuticals, and automotive production. Important natural resources include coal, oil, and natural gas, which are extracted from the North Sea.
The political system of the UK is a parliamentary democracy. The Parliament, which meets in the Palace of Westminster in London, is made up of two houses: the House of Commons and the House of Lords. Members of Parliament (MPs) are elected by the people. The Prime Minister is the head of government and is usually the leader of the political party that wins the most seats in a general election.
In conclusion, the United Kingdom is a country with a rich heritage and a diverse population. It combines ancient traditions with modern innovation, and its influence on world history, language, and culture has been enormous.

1. Translate the following terms from the text into Russian.
1) sovereign country
2) constitutional monarchy
3) monarch
4) ceremonial
5) capital
6) culture
7) situated
8) coastline
9) maritime climate
10) landscape

2. Translate the following terms into English.
1) население
2) промышленно развитый
3) индустриализация
4) производство, обрабатывающая промышленность
5) природные ресурсы
6) политическая система
7) парламент
8) премьер-министр
9) наследие
10) унитарный (о государстве)

3. Complete the sentences using words from Tasks 1 and 2.
1. The UK is a ________ ________ with a parliamentary democracy.
2. The King's role is largely ________; he does not govern the country.
3. The ________ of the UK is London, which has a ________ of over 9 million.
4. The UK is ________ on the British Isles, off the coast of mainland Europe.
5. The ________ is mild and ________ because the country is surrounded by sea.
6. The beautiful Scottish ________ attracts many tourists.
7. Britain was the first country to ________ during the 19th century.
8. Today, the UK has important ________ industries, such as aerospace and pharmaceuticals.
9. Oil and gas are important ________ ________ found in the North Sea.
10. The ________ ________ is led by the Prime Minister.

4. Answer the questions based on the text.
1. What is the official name of the country commonly called Britain?
2. What type of political system does the UK have?
3. Who is the current monarch, and since when has he been the sovereign?
4. What are the four constituent countries of the UK and their respective capitals?
5. What separates Great Britain from the European continent?
6. Describe the typical climate of the UK.
7. What is the longest river and what is the highest mountain in the UK?
8. What are the main sectors driving the UK economy today?
9. Where does the UK Parliament meet, and what are its two houses?
10. What is the role of the Prime Minister?

5. Decide if the statements are True (T) or False (F).
1. The United Kingdom includes the entire island of Ireland.
2. The Queen is the head of government and makes all political decisions.
3. London has a population of over 9 million people.
4. The UK is separated from Europe by the Atlantic Ocean.
5. The climate in Britain is extreme, with very hot summers and very cold winters.
6. The longest river in the UK is the Thames.
7. Scotland is famous for its lakes, which are called "lochs".
8. The UK was the first country to industrialize.
9. The UK Parliament is made up of the House of Commons and the House of Lords.
10. The Prime Minister is elected directly by the people in a special election.
6. Create an outline of the text. Identify 5-6 main points in English.

7. Put the paragraphs below in the correct order to create a coherent text about education in Great Britain.
A. The most prestigious are the "public schools" (which are actually private, fee-paying schools). These schools, such as Eton and Harrow, have a long history and have educated many of the country's elite. Most children, however, attend state schools, which are free and funded by the government. The majority of these are comprehensive schools, which accept children of all abilities without entrance exams.
B. Higher education in the UK is world-renowned. Universities like Oxford and Cambridge (collectively known as "Oxbridge") are among the oldest and most famous in the world. Students typically apply to university through the UCAS system. A standard undergraduate degree, like a Bachelor of Arts (BA) or Bachelor of Science (BSc), usually takes three years to complete.
C. The education system in Great Britain is divided into four main parts: primary education, secondary education, further education, and higher education. Children's education in state schools is compulsory from the age of 5 to 18. The academic year usually runs from September to July and is divided into three terms.
D. After primary school, students move on to secondary school. At the age of 16, students take their General Certificate of Secondary Education (GCSE) exams. After passing their GCSEs, students have a choice. They can leave school and start work or they can stay in full-time education for two more years to take A-Levels (Advanced Levels), which are necessary for university entrance.

8. Match the British holiday in Column A with its correct description in Column B and the date in Column C.
	Column A
	Column B
	Column C

	1. New Year's Day
	A celebration of the Christian resurrection, marked by giving chocolate eggs.
	December, 25

	2. St. Patrick's Day
	A day when lovers exchange cards, flowers, and gifts.
	October, 31

	3. Good Friday
	A celebration of the patron saint of England, known for the legend of the dragon.
	January, 1

	4. Easter
	A festival where children dress in costumes and go "trick-or-treating".
	November, 5

	5. Halloween
	The national day of Ireland, celebrated with parades and the wearing of green.
	April, 23

	6. Guy Fawkes Night
	A Christian holiday commemorating the crucifixion of Jesus.
	March, 17

	7. Christmas Day
	The start of the new year, celebrated with fireworks and parties.
	February, 14

	8. St. George's Day
	A day when people light bonfires and set off fireworks to remember the Gunpowder Plot.
	March /April

	9. Valentine's Day
	The main Christian holiday celebrating the birth of Jesus.
	March /April



9. Draw a summary table for the perfect tenses: Present Perfect, Past Perfect, and Future Perfect.
	Tense
	Auxiliary Verb
	Past Participle
	Example Sentence
	Use

	Present Perfect
	have / has
	Ved / V3
	She has visited London.
	A past action with a result in the present.

	Past Perfect
	had
	Ved / V3
	She had visited London before she moved to the UK.
	An action completed before another past action.

	Future Perfect
	will have
	Ved / V3
	She will have visited all the UK capitals by next year.
	An action that will be completed before a specific future time.



10. Choose the correct verb form to complete the sentences.
1. I ___________ (never/be) to Scotland, but I'd love to go.
a) have never been
b) had never been
c) will have never been
2. By the time we arrived at the cinema, the film ___________ (already/start).
a) has already started
b) had already started
c) will have already started
3. She is very happy because she ___________ (just/finish) her final exams.
a) had just finished
b) has just finished
c) will have just finished
4. They ___________ (live) in Cardiff for five years before they moved to Belfast.
a) have lived
b) had lived
c) will have lived
5. I am sure they ___________ (complete) the new bridge by the end of this year.
a) have completed
b) had completed
c) will have completed
6. He ___________ (not/eat) anything since breakfast.
a) hasn't eaten
b) hadn't eaten
c) won't have eaten
7. We ___________ (already/see) this film twice. Let's watch something else.
a) have already seen
b) had already seen
c) will have already seen
8. She realized she ___________ (lose) her passport somewhere in London.
a) has lost
b) had lost
c) will have lost
9. By the time you arrive, I ___________ (prepare) dinner for us.
a) have prepared
b) had prepared
c) will have prepared
10. He's not here. He ___________ (just/go) out.
a) has just gone
b) had just gone
c) will have just gone

11. Put the verbs in brackets into the correct form: Present Perfect, Past Perfect, or Future Perfect.
1. I can't find my keys. I think I ___________ (lose) them.
2. She ___________ (never/try) haggis before her trip to Edinburgh last year.
3. By next summer, my brother ___________ (graduate) from university.
4. They ___________ (already/visit) the Tower of London twice.
5. When we got to the station, the train ___________ (already/leave).
6. He ___________ (not/finish) his homework yet.
7. I ___________ (know) my best friend for ten years.
8. After he ___________ (eat) dinner, he went for a walk.
9. By the time we get to the party, most guests ___________ (probably/arrive).
10. She is happy because she ___________ (pass) her driving test.
11. We ___________ (not/see) the new exhibition at the Tate Modern.
12. By the age of 30, he ___________ (visit) over 20 countries.
13. I felt tired because I ___________ (not/sleep) well the night before.
14. I ___________ (just/receive) an email from my friend in Wales.
15. By 2030, scientists ___________ (discover) a cure for this disease.

12. Rewrite the sentences in the passive voice. Only include "by + agent" where it is necessary to add meaning.
1. Millions of tourists visit the British Museum every year.
→ ___________________________________________
2. They will open the new library next week.
→ ___________________________________________
3. Someone stole my wallet while I was on the train to London.
→ ___________________________________________
4. They have postponed the concert due to bad weather.
→ ___________________________________________
5. William Shakespeare wrote "Hamlet".
→ ___________________________________________
6. They are building a new bridge across the river.
→ ___________________________________________
7. The government had not announced the new policy before the election.
→ ___________________________________________
8. People speak English all over the world.
→ ___________________________________________
9. They will have finished the project by Friday.
→ ___________________________________________
10. The head teacher interviewed all the candidates yesterday.
→ ___________________________________________

13. Insert the correct modal verb into the gap: must, have to, don't have to, should, might, be able to, needn't.
1. You ___________ visit the British Museum when you're in London. It's fantastic!
2. You ___________ bring an umbrella. It's sunny and it isn't going to rain.
3. Students ___________ wear a uniform at this school. It's a strict rule.
4. He ___________ speak three languages fluently. He's very talented.
5. I'm not sure, but I ___________ go to the party tonight. It depends on my work.
6. We ___________ book tickets in advance if we want to get good seats.
7. You ___________ eat so much fast food. It's bad for your health.
8. They ___________ worry about the exam. They have studied very hard.
9. In the UK, you ___________ be 18 to buy alcohol in a pub.
10. You ___________ take a taxi; the bus goes directly to the airport and is much cheaper.
11. She ___________ not come to the meeting yesterday because she was ill.
12. I'm sorry, I won't ___________ join you for dinner tonight. I have other plans.
13. You ___________ pay for the ticket now; you can pay online later.
14. We ___________ leave now, or we'll miss the last train.
15. He ___________ be at home. The lights are on and I can see someone moving.

Тема 2. Российская Федерация.
Практическое занятие № 15. Отработка лексики по теме «Россия».
Практическое занятие № 16. Отработка поискового чтения по теме «Урал – центр российской металлургии».
Практическое занятие № 17. Отработка лексики по теме «Москва».
Практическое занятие № 18. Обобщение и классификация информации по теме «Кремль».
Практическое занятие № 19. Подготовка сообщения «Мой родной город».
Практическое занятие № 20. Отработка лексики по теме «Образование в России».
Практическое занятие № 21. Написание эссе по теме «Праздники в России».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· работать с текстом, классифицировать информацию, писать эссе.
должны знать:
· лексический материал по теме.

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Российская Федерация».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить задания работы по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.


Практические задания к Теме 2.

The Russian Federation
The Russian Federation, commonly known as Russia, is the largest country in the world by land area. It spans Eastern Europe and Northern Asia, covering over 17 million square kilometres. The country stretches across 11 time zones and borders 16 other nations, more than any other country in the world.
Russia is a federal semi-presidential republic. The President is the head of state, while the Prime Minister is the head of government. The country's political system consists of three branches: legislative, executive, and judicial. The Federal Assembly, Russia's parliament, is divided into two houses: the State Duma and the Federation Council.
The capital city is Moscow, which is not only the political centre but also the economic and cultural heart of the country. With a population of over 12 million people, it is one of the largest cities in Europe. Saint Petersburg, formerly known as Leningrad, is the second-largest city and is often called Russia's "cultural capital" due to its numerous museums, theatres, and historical architecture.
Russia's geography is incredibly diverse. The Ural Mountains traditionally mark the boundary between Europe and Asia. To the west lie vast plains and fertile lands, while to the east stretch extensive forests, high mountains, and frozen tundra. The country is home to Lake Baikal, the deepest freshwater lake in the world, containing about 20% of the world's unfrozen fresh water.
The climate varies greatly from region to region. Most of Russia has a continental climate with cold, long winters and relatively short, warm summers. In Siberia, winter temperatures can drop below -50°C, while in the southern regions, summers can be quite hot.
Russia is enormously rich in natural resources. It possesses the world's largest reserves of mineral resources, including natural gas, oil, coal, and various metals such as iron, nickel, and gold. These resources form the backbone of the Russian economy.
The population of Russia is approximately 146 million people, making it the ninth most populous country in the world. The majority of the population lives in the western, European part of the country. Russia is a multinational state, home to over 190 ethnic groups. Russian is the official language, but many other languages are spoken throughout the federation.
Russian culture has made significant contributions to world civilisation. Russian literature, with famous names like Tolstoy and Dostoevsky, is renowned worldwide. Classical music composers such as Tchaikovsky and Rachmaninoff, and ballet traditions, are internationally celebrated. The country also has a rich history of scientific achievement, including the first human space flight by Yuri Gagarin in 1961.

1. Match the terms with their correct definitions.
1) federation
2) republic
3) time zone
4) boundary
5) plain
6) taiga
7) tundra
8) continent
9) export
10) diversity

a) a large area of flat land with few trees.
b) a country where power is held by the people through elected representatives.
c) a state formed by the union of several states or regions with a central government.
d) a vast, flat, treeless arctic region where the subsoil is permanently frozen.
e) a line that marks the limits of an area; a dividing line.
f) the state of having many different people, cultures, or things.
g) a large landmass on earth, such as europe, asia, or africa.
h) a region of the world that uses the same standard time.
i) to send goods to another country for sale.
j) the coniferous forest region of Russia, located just south of the tundra.

2. Match the English words with their Russian equivalents.

1) 
2) federation
3) republic
4) president
5) prime minister
6) parliament
7) capital
8) population
9) geography
10) climate
11) natural resources
12) mineral resources
13) multinational
14) ethnic groups
15) official language
16) literature
17) classical music
18) ballet
19) scientific achievement
20) space flight
21) economy
a) экономика
b) космический полёт
c) научное достижение
d) балет
e) классическая музыка
f) литература
g) официальный язык
h) этнические группы
i) многонациональный
j) природные ресурсы
k) минеральные ресурсы
l) климат
m) география
n) население
o) столица
p) парламент
q) премьер-министр
r) президент
s) республика
t) федерация
3. Complete the sentences using words from Task 2.
1. The Russian ________ is the largest country in the world.
2. Russia is a federal ________, led by a ________.
3. The ________ is the head of government, while the President is the head of state.
4. The Russian ________, called the Federal Assembly, has two houses.
5. Moscow is the ________ of Russia and has a ________ of over 12 million.
6. Russia's ________ is very diverse, with mountains, plains, and forests.
7. The ________ is mostly continental, with cold winters and warm summers.
8. Russia is rich in ________, including gas, oil, and coal.
9. Gold and iron are important ________.
10. Russia is a ________ state with over 190 ________.
11. The ________ of Russia is Russian.
12. Russian ________, including works by Tolstoy, is famous worldwide.
13. ________ by Tchaikovsky is performed in concert halls globally.
14. Russian ________, such as the Bolshoi, is renowned.
15. Yuri Gagarin's ________ was a major ________.

4. Answer the questions based on the text.
1. What is the official name of the country commonly called Russia?
2. How many time zones does Russia cover?
3. What type of political system does Russia have?
4. Who is the head of state, and who is the head of government?
5. What are the names of the two houses of the Russian parliament?
6. What is the capital city, and what is the second-largest city often called?
7. Which mountains traditionally mark the boundary between Europe and Asia?
8. What is special about Lake Baikal?
9. Describe the typical climate in most of Russia.
10. What are the main natural resources that form the backbone of the Russian economy?
11. Approximately how many people live in Russia?
12. Why is Russian culture considered internationally significant?

5. Decide if the statements are True (T) or False (F).
1. Russia is the second-largest country in the world by land area.
2. The Russian Federation has more borders than any other country.
3. The President is the head of government in Russia.
4. Moscow has a population of less than 10 million people.
5. Saint Petersburg is known as the "cultural capital" of Russia.
6. The Ural Mountains separate Russia from China.
7. Lake Baikal is the deepest saltwater lake in the world.
8. The climate is the same in all parts of Russia.
9. Russia's economy is largely based on natural resources.
10. Most of Russia's population lives in the eastern part of the country.
11. There are fewer than 50 ethnic groups in Russia.
12. Russian is the only language spoken in Russia.
13. Yuri Gagarin was the first person to walk on the moon.
14. Russian literature and ballet are known worldwide.
15. Russia is a unitary state, not a federation.

6. Write down the main idea from each paragraph of the text to create a summary. Identify 6-7 key points in English.

7. Put the paragraphs below in the correct order to create a coherent text about education in Russia.
A. Higher education in Russia is offered by universities, academies, and institutes. To enter a university, students need high scores on the Unified State Exam (USE). The Bachelor's degree programme usually takes four years, followed by a two-year Master's degree for those who wish to continue their studies. Some of Russia's oldest and most prestigious universities are located in Moscow and Saint Petersburg.
B. After primary school, students move to basic secondary school, covering grades 5 to 9. Here, they study a wide range of subjects, including Russian literature, mathematics, history, foreign languages, and sciences. At the end of grade 9, students must take the Basic State Exam (OGE). After passing these exams, they can either continue their studies for two more years or enter a vocational college.
C. Compulsory education in Russia begins at the age of 6 or 7 and lasts for 11 years. The first stage is primary school, which covers grades 1 to 4. During these years, children learn fundamental skills such as reading, writing, and basic mathematics. They usually have one main teacher for most subjects.
D. The Russian education system is highly regarded for its strong emphasis on fundamental knowledge, particularly in sciences and mathematics. The system has produced many world-famous scientists, engineers, and cosmonauts. Today, Russian schools are also incorporating modern technologies and teaching methods to prepare students for the challenges of the 21st century.
E. The final stage of school education is grades 10 to 11. During these two years, students focus more deeply on subjects related to their future career path. At the end of grade 11, all students must take the Unified State Exam (USE), which serves as both a school-leaving certificate and an entrance examination for universities.


8. Match the Russian holiday in Column A with its correct description and traditions in Column B and the date in Column C.

	Column A
	Column B
	Column C

	1. New Year's Eve
	A day celebrating the end of World War II, marked by military parades and fireworks.
	January, 7

	2. Orthodox Christmas
	A holiday dedicated to spring and women, when men give flowers and gifts to women.
	February, 23

	3. Defender of the Fatherland Day
	The most popular family holiday, celebrated with a decorated tree, gifts from "Grandfather Frost," and the sound of the Kremlin chimes at midnight.
	March, 8

	4. International Women's Day
	A relatively new holiday celebrating the unity of the Russian people and the adoption of the declaration of sovereignty.
	May,1

	5. Spring and Labour Day
	A patriotic holiday honoring military personnel, often celebrated with concerts and fireworks.
	May, 9

	6. Victory Day
	A day of spring and workers, traditionally marked by parades and May Day demonstrations.
	June, 12

	7. Russia Day
	The main religious holiday, celebrated with a special church service on the night of January 6-7.
	December, 31 – January, 1

	8. Unity Day
	A holiday commemorating the liberation of Moscow from Polish invaders in 1612, symbolizing national unity.
	November, 4



9. Insert the words below into the gaps in the text about Moscow and the Kremlin.

capital, Red Square, cathedrals, residence, fortress, Tsar, museums, landmark, walls, government

Moscow is the ________ of Russia and its political, economic, and cultural centre. The heart of the city is the Moscow Kremlin, a historic ________ that dates back to the 12th century. The Kremlin serves as the official ________ of the President of Russia and houses important ________ buildings.
Within the Kremlin's red brick ________, there are several beautiful ________ with golden domes, including the Dormition Cathedral where ________ were once crowned. Nearby is the famous ________, a symbolic ________ of Moscow. On the square stands the colourful St. Basil's Cathedral.
The Kremlin also contains the Armoury Chamber and the Diamond Fund, which are famous ________ displaying treasures, royal carriages, and historic artefacts. Together, the Kremlin and Red Square form a UNESCO World Heritage Site and attract millions of tourists every year.

10. Write an essay on the topic "My Hometown". Your essay should be 200-250 words. Include the following points:

· Where your hometown is located
· What is special about its geography or climate
· The main industries or occupations of the people
· Cultural or historical attractions
· Your personal feelings about the place

Тема 3. Соединенные Штаты Америки.
Практическое занятие № 22. Отработка лексики по теме «Соединенные Штаты Америки».
Практическое занятие № 23. Отработка лексики по теме «Вашингтон».
Практическое занятие № 24. Отработка лексики по теме «Нью-Йорк».
Практическое занятие № 25. Совершенствование лексических навыков по теме «Традиции в англо-говорящих странах».
Практическое занятие № 26. Отработка лексики по теме «Образование в США».
Практическое занятие № 27. Подготовка сообщения «Защита окружающей среды».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· работать с текстом, писать эссе.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Соединенные Штаты Америки».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	



	Практические задания к Теме 3.

The United States of America
The United States of America, commonly known as the USA or America, is a large country located in North America. It is the third-largest country in the world by both land area and population. The country consists of fifty states and one federal district, Washington, D.C., which is the nation's capital. The forty-eight contiguous states are located between Canada and Mexico, while Alaska is in the northwestern part of North America and Hawaii is an island chain in the Pacific Ocean.
The USA is a federal republic and a constitutional democracy. The government is divided into three branches: the executive, the legislative, and the judicial. The executive branch is headed by the President, who is both the head of state and the head of government. The legislative branch, called Congress, is responsible for making laws and is divided into two houses: the Senate and the House of Representatives. The judicial branch, led by the Supreme Court, interprets the laws.
The country's history began with the arrival of Native Americans thousands of years ago. European colonization started in the 16th century, with the British establishing thirteen colonies along the Atlantic coast. On July 4, 1776, the colonies declared their independence from Britain, forming the United States. After the Revolutionary War, the country expanded westward across the continent. A major turning point was the Civil War in the 1860s, which ended slavery and preserved the Union.
The USA has a diverse geography and climate. It contains vast plains, high mountains (like the Rocky Mountains), great rivers (such as the Mississippi and Missouri), and immense forests. The population of over 330 million people is equally diverse, consisting of people from every part of the world. This diversity has created a rich multicultural society where many different languages, religions, and traditions coexist.
American culture has a powerful global influence. Hollywood films, American music (jazz, rock, hip-hop), and television shows are popular worldwide. The country has also made significant contributions to science and technology, from the invention of the light bulb and the telephone to the creation of the internet and the first moon landing. American literature, with authors like Mark Twain and Ernest Hemingway, and American art are also internationally recognized.
The USA has the world's largest economy. It is a global leader in many industries, including technology (Silicon Valley), finance (Wall Street), entertainment (Hollywood), and aerospace. Major American companies like Apple, Google, Ford, and Boeing are known around the globe. The country is rich in natural resources, including oil, coal, natural gas, and fertile farmland, which has made it a major agricultural producer.
The concept of the "American Dream" – the idea that anyone, regardless of their background, can achieve success through hard work and determination – remains a powerful part of the national identity. Americans generally value individualism, freedom, and equality of opportunity. National holidays like Thanksgiving, the Fourth of July (Independence Day), and Memorial Day reflect important aspects of the country's history and values.
In conclusion, the United States is a nation of great size, diversity, and global influence. Its unique blend of peoples, its history of innovation, and its democratic ideals continue to shape both the country itself and the wider world.

1. Find the words in bold in the text and translate them into Russian. Write them in your notebook.

2. Match the terms with their correct definitions.
1) Republic
2) Congress
3) independence
4) Civil War
5) slavery
6) diverse
7) economy
8) natural resources
9) individualism
10) innovation

a) the system of production, consumption, and trade of goods and services in a country.
b) the belief that the interests of the individual are more important than those of the group.
c) materials or substances occurring in nature that can be used for economic gain.
d) a state where supreme power is held by the people and their elected representatives.
e) showing a great deal of variety; very different from each other.
f) the national legislative body of the usa, consisting of the senate and the house of representatives.
g) the practice of owning people as property and forcing them to work.
h) a war between citizens of the same country.
i) the introduction of something new; a new idea, method, or device.
j) the fact or state of being free from outside control; self-governing.

3. Complete the sentences using words from Task 1.
1. Washington, D.C. is the nation's ________.
2. The legislative branch, called ________, is divided into the ________ and the House of Representatives.
3. The ________ interprets the laws.
4. European ________ of America began in the 16th century.
5. The colonies declared their ________ from Britain in 1776.
6. The ________ in the 1860s ended ________.
7. America has a ________ geography and a ________ of over 330 million people.
8. This creates a rich multicultural ________.
9. The country is a global leader in ________, with companies like Apple and Google.
10. ________ resources include oil, coal, and natural gas.
11. Americans value ________, freedom, and equality.
12. National holidays like ________ reflect the country's history.
13. Hollywood has a powerful global ________.
14. The ________ is the largest in the world.
15. Wall Street is the center of American ________.
16. The ________ of the light bulb changed the world.
17. A spirit of ________ drives the country's technological progress.

4. Answer the questions based on the text.
1. How many states does the USA have, and what is its capital?
2. What are the three branches of the US government?
3. Who is the head of the executive branch?
4. What is Congress, and what are its two parts?
5. When did the American colonies declare independence from Britain?
6. What was a major outcome of the Civil War?
7. Describe the diversity of the American population.
8. What are two major industries in which the USA is a global leader?
9. What is the "American Dream"?
10. Name two American national holidays mentioned in the text.

5. Decide if the statements are True (T) or False (F).
1. The USA is the largest country in the world by land area.
2. The USA is a constitutional monarchy.
3. The Supreme Court is part of the legislative branch.
4. Independence was declared on July 4, 1776.
5. The Civil War had no impact on slavery.
6. The American population is mostly from one ethnic background.
7. American culture has little influence outside the USA.
8. The USA has the world's largest economy.
9. The "American Dream" is the idea that success is impossible without wealth.
10. Thanksgiving is a national holiday in the USA.

6. Match the event in American history with the year when it occurred.

	Event
	Year

	1. Declaration of Independence
	a) 1861-1865

	2. End of the Civil War / Abolition of Slavery
	b) 1920

	3. The Great Depression begins
	c) 1776

	4. Women gain the right to vote (19th Amendment)
	d) 1941

	5. Attack on Pearl Harbor (US enters WWII)
	e) 1969

	6. The first moon landing
	f) 2001

	7. The September 11 attacks
	g) 1865

	8. The Louisiana Purchase (major westward expansion)
	h) 1787

	9. Signing of the U.S. Constitution
	i) 1929

	10. The California Gold Rush
	j) 1848-1855



7. Put the paragraphs below in the correct order to create a coherent text about education in the United States.
A. Education in the United States is primarily the responsibility of state and local governments, not the federal government. This means that schools can vary greatly from one state to another. However, there are some common patterns. Most children begin their education in elementary school (also called grade school) around the age of five or six.
B. Higher education in the USA is world-famous. There are thousands of colleges and universities, both public and private. Some of the most prestigious, like Harvard, Yale, and Stanford, are private institutions. Students typically apply to several universities and may receive financial aid or scholarships to help pay for their education.
C. After elementary school, students move on to middle school or junior high school for grades 6-8. Then they attend high school from grades 9 to 12. During high school, students can choose some of their subjects, called electives, in addition to required core courses like English, math, and science. To graduate and receive a high school diploma, they must earn a specific number of credits.
D. The school year usually runs from late August or early September to May or June, with a long summer break. In many schools, students change classrooms for each subject and have different teachers throughout the day. This helps them prepare for the more independent structure of college life.
E. Upon graduating from high school, students may choose to attend a two-year community college, which offers associate degrees and vocational training, or a four-year university to pursue a bachelor's degree. For many American families, the cost of higher education is a significant concern, and the decision of where to go is often influenced by financial factors as well as academic goals.
F. The American education system also places a strong emphasis on extracurricular activities. Schools offer a wide range of sports, music, arts, and clubs, which are considered an important part of a student's development. Participation in these activities can also be an advantage when applying to college.

8. Read the short text about holidays in the USA and fill in the gaps with the words given below.

fireworks, turkey, independence, Easter, thanks, spooky, labour, parade, costumes, pumpkins

In the USA, people celebrate many different holidays throughout the year. One of the most important is the Fourth of July, which celebrates American (1) ________ . On this day, people enjoy (2) _______ displays, barbecues, and concerts.
In the autumn, Americans celebrate Thanksgiving, a holiday that dates back to the Pilgrims. Families gather to give (3) ________ for their blessings and eat a large meal together, usually featuring roast (4) ________ , stuffing, and pumpkin pie.
Another major holiday is Halloween, celebrated on October 31st. Children dress up in (5) ________ and go trick-or-treating. People decorate their homes with (6) _______ , and the atmosphere is delightfully (7) _______ .
In the spring, many people celebrate (8), a Christian holiday, with egg hunts and special church services. In early September, the country observes (9) _______ Day, a holiday honoring American workers, often marked by a final summer (10) ________ and picnics.

9. Read the text below and list the main attractions in New York City and Washington D.C. mentioned.

Text: Touring New York and Washington D.C.
Many tourists visit the East Coast of the USA to explore the famous cities of New York and Washington, D.C. Each offers a completely different experience.
In Washington, D.C., the nation's capital, visitors can explore the National Mall, a large park lined with museums and monuments. A photo stop at the White House, home to the President, is a must. Nearby, you can see the towering Washington Monument. History comes alive at the Lincoln Memorial and the Vietnam Veterans Memorial. The city is also famous for its Smithsonian museums, which are free to enter. These include the National Air and Space Museum, with its historic aircraft, and the National Museum of American History.
A trip to New York City is completely different. The skyline is dominated by skyscrapers like the Empire State Building and the new One World Observatory. A ferry ride to Liberty Island allows you to see the iconic Statue of Liberty up close and visit Ellis Island, where millions of immigrants first arrived. In Lower Manhattan, visitors pay their respects at the 9/11 Memorial and see the famous Charging Bull sculpture on Wall Street. In Midtown, you can walk through the bright lights of Times Square, see a show on Broadway, and explore Central Park, a huge green space in the middle of the city.

List of Attractions:	

	Washington, D.C.
	New York City

	1.
	1.

	2.
	2.

	3.
	3.

	4.
	4.

	5.
	5.

	6.
	6.



10. Read the short summary text about environmental protection in the USA, then put the sentences that follow into the correct order to summarize the main ideas.

Summary Text:
Environmental protection in the United States has a long history, gaining major momentum in the 1970s. The National Environmental Policy Act (NEPA), signed into law in 1970, was a landmark piece of legislation. It established a national policy to protect the environment and created the Council on Environmental Quality. NEPA requires that federal agencies assess the environmental impact of their proposed actions before making decisions. This is done through an environmental impact statement (EIS), which analyzes potential effects and considers alternatives. The law also emphasizes the federal government's responsibility to act as a trustee of the environment for future generations and to ensure safe, healthful surroundings for all Americans. It encourages cooperation with state and local governments to achieve a productive harmony between people and nature. 

Sentences to order:
a) It emphasizes the government's duty to preserve the environment for future generations.
b) The National Environmental Policy Act (NEPA) was a key law passed in 1970.
c) To do this, they must prepare an environmental impact statement (EIS).
d) Environmental protection became a major focus in the United States in the 1970s.
e) This EIS looks at possible effects and alternative actions.
f) NEPA requires federal agencies to consider the environmental impact of their projects.

Тема 4. Гидравлическое оборудование.
Практическое занятие № 28. Составление высказывания на тему «Гидроинструменты».
Практическое занятие № 29.  Отработка лексики по теме «Гидравлические прессы, насосы».
Практическое занятие № 30. Отработка лексики по теме «Гидравлические двигатели».
Практическое занятие № 31. Отработка лексических навыков по теме «Аппаратура для контроля гидравлики».
Практическое занятие № 32. Совершенствование лексических навыков по теме «Подъемное гидрооборудование».
Практическое занятие № 33. Подготовка сообщения по теме «Распределители».
Практическое занятие № 34. Совершенствование лексических навыков по теме «Фильтры, теплообменники».
Практическое занятие № 35. Составление высказывания на тему «Масляные охладители».
Практическое занятие № 36. Отработка лексики по теме «Иженеры-гидравлики».
Практическое занятие № 37. Отработка лексики по теме «Виды гидрооборудования».
	Цель работы:
		· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· употреблять в устной и письменной речи изученный лексический и грамматический материал.
должны знать:
· лексический материал по теме.




	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Гидравлическое оборудование».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.



	Практические задания к теме 4.

Hydraulic Equipment
Hydraulic equipment plays a vital role in modern industry. These machines use pressurized fluid to generate, control, and transmit power. The basic principle behind all hydraulic systems is Pascal's law, which states that pressure applied to a confined fluid is transmitted equally in all directions.
The main components of any hydraulic system include a hydraulic pump, a hydraulic cylinder or motor, valves, and hydraulic fluid. The pump converts mechanical energy into hydraulic energy by moving the fluid. There are different types of pumps, including gear pumps, vane pumps, and piston pumps. Gear pumps are simple and reliable, while piston pumps are used for high-pressure applications.
The hydraulic cylinder is one of the most common actuators. It converts hydraulic energy back into linear mechanical motion. Cylinders are used in countless applications, from construction equipment to manufacturing machinery. Hydraulic motors, on the other hand, produce rotary motion and are used to drive wheels, conveyor belts, and other rotating equipment.
Control valves are essential for directing the flow of fluid. A directional control valve determines which path the fluid takes. A pressure relief valve protects the system from overpressure by diverting fluid when pressure exceeds a safe limit. Flow control valves regulate the speed of actuators by controlling the rate of fluid flow.
To ensure reliable operation, hydraulic systems include several auxiliary components. Filters remove contaminants from the fluid, preventing damage to precision components. A hydraulic reservoir stores the fluid and allows air bubbles to escape. Heat exchangers and oil coolers maintain the fluid at the proper operating temperature, as excessive heat can degrade the fluid and damage seals.
Hydraulic equipment offers several advantages over mechanical and electrical systems. It provides very high power density, meaning it can generate immense force from relatively small components. Hydraulic systems also offer precise control and can start and stop smoothly under heavy loads.
Common applications include excavators, cranes, and loaders in construction; presses and injection molding machines in manufacturing; and aircraft control systems in aerospace. Hydraulic presses are used for forming metal parts, while hydraulic lifts raise vehicles in automotive repair shops.
Hydraulic tools are portable devices powered by hydraulics. These include hydraulic jacks, cutters, spreaders, and torque wrenches. Rescue teams use hydraulic cutters and spreaders, sometimes called the “Jaws of Life”, to free people from crashed vehicles.
Regular maintenance is crucial for hydraulic systems. Operators must check fluid levels, inspect for leaks, and replace filters according to schedules. Contaminated fluid is the leading cause of hydraulic system failure. Understanding these principles and components is essential for anyone working with industrial machinery.

1. Find the words in bold in the text and translate them into Russian. Write them in your notebook.

2. Match the terms with their correct definitions.
1) hydraulic press
2) hydraulic pump
3) hydraulic motor
4) lifting hydraulic equipment
5) hydraulic tools
6) directional control valve
7) filter
8) heat exchanger
9) oil cooler
10) hydraulic control apparatus

a) A device that removes contaminants from hydraulic fluid to protect system components.
b) A device that converts hydraulic energy into rotational mechanical motion.
c) Portable hydraulic devices like jacks, cutters, and spreaders used in various applications.
d) A device that directs the path of hydraulic fluid flow in a system.
e) A machine that uses hydraulic pressure to compress or shape materials.
f) A device used to lower the temperature of hydraulic fluid to maintain proper operating conditions.
g) Equipment designed to raise heavy objects, such as vehicle lifts and cranes.
h) A device that transfers thermal energy between fluids to manage system temperature.
i) A device that converts mechanical energy into hydraulic energy by moving fluid.
j) General term for components that monitor and regulate hydraulic system parameters.

3. Complete the sentences using words from Task 1.
1. Hydraulic systems use ________ to generate and transmit power.
2. A ________ converts mechanical energy into hydraulic energy.
3. A ________ produces linear motion, while a ________ produces rotary motion.
4. ________ control the direction, pressure, and flow rate of hydraulic fluid.
5. A ________ protects the system from excessive pressure.
6. ________ remove contaminants from the hydraulic fluid.
7. A ________ stores hydraulic fluid and allows air bubbles to escape.
8. ________ maintain the fluid at proper operating temperature.
9. Construction machines like ________, ________, and ________ rely on hydraulics.
10. ________ are used for forming metal parts in manufacturing.
11. ________ raise vehicles in automotive repair shops.
12. ________ include hydraulic jacks, cutters, and spreaders.
13. Rescue teams use hydraulic ________ and, also called the _________ .

4. Answer the questions based on the text.
1. What physical law is the basic principle behind all hydraulic systems?
2. What are the five main components of any hydraulic system mentioned in the text?
3. What is the difference between a hydraulic cylinder and a hydraulic motor?
4. What are three types of control valves and their functions?
5. Why are filters important in hydraulic systems?
6. What is the purpose of a hydraulic reservoir?
7. Why do hydraulic systems need heat exchangers or oil coolers?
8. What are three advantages of hydraulic equipment over mechanical and electrical systems?
9. Name three common applications of hydraulic equipment in construction.
10. What are hydraulic tools, and give three examples?

5. Decide if the statements are True (T) or False (F).
1. Pascal's law states that pressure applied to a confined fluid is transmitted unequally in different directions.
2. A hydraulic pump converts hydraulic energy into mechanical energy.
3. Gear pumps are known for being simple and reliable.
4. Hydraulic cylinders produce rotary motion.
5. A pressure relief valve protects the system from overpressure.
6. Filters are unnecessary for hydraulic system reliability.
7. Heat can degrade hydraulic fluid and damage seals.
8. Hydraulic systems offer low power density.
9. Hydraulic presses are used in manufacturing for forming metal parts.
10. Contaminated fluid is rarely a cause of hydraulic system failure.

6. Read the text about hydraulic tools below and list the main hydraulic tools mentioned and their applications.

Hydraulic Tools in Industry and Rescue Operations
Hydraulic tools are essential in many fields due to their power and portability. In construction and manufacturing, workers use hydraulic torque wrenches to tighten large bolts with precise force. Hydraulic jacks lift heavy loads for maintenance and repair. Hydraulic presses shape and form metal components in factories.
In automotive repair, hydraulic lifts raise vehicles so mechanics can work underneath. Hydraulic cranes lift engines and heavy parts. Hydraulic spreaders help separate components during disassembly.
Perhaps the most dramatic use of hydraulic tools is in emergency rescue. Firefighters and rescue teams carry hydraulic cutters, spreaders, and rams, collectively known as the "Jaws of Life." These tools can cut through vehicle metal to free trapped people after accidents. Hydraulic spreaders pry open crushed doors, while hydraulic rams push apart collapsed steering columns. Hydraulic cutters slice through roof pillars and other structural elements.
The power of these tools comes from a portable hydraulic pump, which may be powered by electricity, gasoline, or manually. The pump generates high pressure that activates the tool's cylinder, creating enormous force from a compact package. This combination of portability and power makes hydraulic tools invaluable in both industrial and emergency settings.

List of hydraulic tools and their applications:
	Hydraulic Tool
	Applications

	1.
	

	2.
	

	3.
	

	4.
	

	5.
	

	6.
	

	7.
	

	8.
	



7. Put the paragraphs below in the correct order to create a coherent text about lifting hydraulic equipment.
A. Mobile cranes represent another category of lifting hydraulic equipment. These machines are mounted on trucks and can travel to different work sites. Hydraulic cranes use telescopic booms that extend and retract using hydraulic cylinders. The operator controls the boom's movement and the lifting hook from a cab, with hydraulic systems providing smooth, precise control even when lifting multi-ton loads.
B. The most common lifting hydraulic equipment includes hydraulic jacks, forklifts, cranes, and vehicle lifts. These devices share the same basic principle: a pump pressurizes fluid, which then acts on a piston or cylinder to generate lifting force. The mechanical advantage provided by hydraulics allows relatively small pumps to lift extremely heavy objects.
C. Regular maintenance of lifting equipment is essential for safety. Operators must inspect hydraulic hoses for leaks, check fluid levels, and test safety valves. Most countries have strict regulations requiring periodic inspection and certification of lifting equipment to prevent accidents.
D. Lifting hydraulic equipment is essential in many industries where heavy loads must be raised or moved. These machines use the power of pressurized fluid to lift weights that would be impossible to handle manually. From construction sites to automotive repair shops, hydraulic lifting devices make modern industry possible.
E. In warehouses and factories, forklifts are indispensable. These vehicles use hydraulic cylinders to raise and lower their forks, allowing workers to stack pallets and move goods efficiently. The operator controls the lifting mechanism with levers that direct hydraulic fluid to the lift cylinder. Some forklifts can lift loads exceeding 50 tons.
F. Vehicle lifts in automotive repair shops demonstrate hydraulic lifting in daily use. A typical two-post lift uses two large hydraulic cylinders to raise cars and trucks several feet in the air. Safety locks engage automatically to prevent the vehicle from falling if hydraulic pressure is lost. This allows mechanics to work safely beneath vehicles for repairs and maintenance.

8. Read the text about types of hydraulic equipment and fill in the gaps with the words from the box.

cylinders, excavators, presses, motors, directional control valves, reservoirs, coolers, pressure relief valves, filters, hoses

Hydraulic equipment can be classified into several categories based on function. Power generation equipment includes hydraulic pumps, which create flow, and hydraulic (1) ________, which convert fluid power into rotary motion.
Linear motion equipment includes hydraulic (2) ________, which produce straight-line movement. These are found in (3) ________ for digging, in (4) ________ for shaping metal, and in countless other machines.
Control equipment includes (5) ________ that direct fluid flow, (6) ________ that protect systems from overpressure, and flow control valves that regulate actuator speed.
Support equipment ensures reliable operation. Hydraulic (7) ________ store fluid and allow contaminants to settle. (8) ________ remove particles that could damage components. Heat exchangers and oil (9) ________ maintain proper fluid temperature. Flexible (10) ________ connect components while allowing relative movement.
Together, these components form complete hydraulic systems that power modern industry.

9. Read the text about famous engineers and inventors in hydraulics and list their names and main achievements.
Pioneers of Hydraulic Engineering
The development of modern hydraulics is the result of contributions from many brilliant minds over centuries. These engineers and scientists laid the foundation for today's hydraulic technology.
Blaise Pascal (1623-1662) was a French mathematician and physicist who formulated Pascal's law, the fundamental principle behind all hydraulic systems. His discovery that pressure applied to a confined fluid is transmitted equally in all directions made possible the development of hydraulic presses and other equipment. The SI unit of pressure, the pascal, is named in his honor.
Joseph Bramah (1748-1814) was an English inventor who patented the hydraulic press in 1795. His design used Pascal's principle to multiply force, allowing a small input force to generate enormous output force. Bramah's press was the first practical hydraulic machine and revolutionized industries like papermaking and metal forming.
William George Armstrong (1810-1900) was a British industrialist who founded Armstrong Whitworth, a major engineering company. He developed the hydraulic accumulator, which stored energy in hydraulic systems and allowed for smooth, continuous operation. Armstrong also applied hydraulics to cranes, bridges, and dock gates, transforming port operations worldwide.
Harry Franklin Vickers (1898-1977) was an American engineer who founded Vickers Incorporated, a leading manufacturer of hydraulic components. He invented the Vickers vane pump, which became widely used in industrial and mobile applications. Vickers also developed advanced hydraulic controls for aircraft, including systems for the B-17 bomber and other World War II aircraft.
Jean Mercier (1901-1971) was a French engineer who invented the hydraulic accumulator using a compressed gas bladder. His design, patented in the 1930s, provided a compact and efficient way to store hydraulic energy. Mercier's accumulator became essential in aircraft landing gear, automotive suspensions, and industrial machinery.

List of Engineers and Their achievements:

	Engineer
	Nationality
	Main Achievements

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	



Тема 5. Металлы и металлообработка.
Практическое занятие № 38. Отработка лексики по теме «Металлы».
Практическое занятие № 39. Отработка лексики по теме «Сталь».
Практическое занятие № 40. Подготовка сообщения по теме «Дмитрий Иванович Менделеев».
Практическое занятие № 41. Отработка лексики по теме «Процессы металлообработки».
Практическое занятие № 42. Отработка лексики по теме «Волочение, ковка. Образование листового металла».
Практическое занятие № 43. Обобщение и классифицирование информации по теме «Металлообработка и свойство металлов».
Практическое занятие № 44. Подготовка сообщения «Михаил Васильевич Ломоносов».

	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· работать с текстом, использовать модальные глаголы и их заменители, писать эссе.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Металлы и металлообработка».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	







	Практические задания к Теме 5.

Metals and Metalworking
Metals are fundamental materials in modern industry. They are generally hard, shiny, and good conductors of heat and electricity. Most metals are malleable (can be hammered into thin sheets) and ductile (can be drawn into wires). These properties make them invaluable for countless applications, from construction to electronics.
Metals are broadly classified into two main groups: ferrous and non-ferrous metals. Ferrous metals contain iron as their main component. The most important ferrous metal is steel, an alloy of iron and carbon. Steel is strong, durable, and used everywhere in buildings, vehicles, and machinery. Cast iron is another ferrous alloy, known for being hard but brittle. The main disadvantage of ferrous metals is that they can rust when exposed to air and moisture.
Non-ferrous metals do not contain iron. Aluminum is lightweight, corrosion-resistant, and used in aircraft and packaging. Copper is an excellent conductor, essential for electrical wiring. Zinc is used to coat steel to prevent rust. Precious metals like gold, silver, and platinum are valued for their rarity and stability. Metalworking is the process of shaping metals into useful products. Several primary techniques are used in industry:
Casting involves pouring molten metal into a mold where it solidifies into the desired shape. This ancient method is ideal for creating complex shapes that would be difficult to make by other means. Common casting methods include sand casting and die casting.
Forming processes shape metal without removing material. Forging uses compressive forces, delivered by a hammer or press, to shape the metal. It can be done at high temperatures (hot forging) to increase ductility, or at room temperature (cold forging) for greater precision. Rolling passes metal through rollers to produce sheets or structural shapes. Extrusion pushes metal through a die to create long shapes like pipes.
Machining is a subtractive process that removes material from a workpiece to achieve precise dimensions. Common machining operations include turning (on a lathe), milling, drilling, and grinding. These processes use machine tools to create accurate components for engines, tools, and machinery.
Joining processes assemble metal parts together. Welding is the most common method, where the edges of metal pieces are melted and fused, often with a filler material. Various welding techniques include arc welding, MIG welding, and TIG welding. Soldering and brazing join metals using a filler metal with a lower melting point.
The choice of metalworking process depends on the metal's properties, the desired shape, required precision, and production volume. Modern metalworking increasingly relies on automation, CNC (Computer Numerical Control) machines, and robotics to achieve high precision and efficiency. Understanding these processes is essential for anyone working in manufacturing or engineering.
1. Match the terms with their correct definitions.
	1) alloy
	a) A metal containing iron

	2) ferrous metal
	b) A mixture of two or more metals

	3) casting
	c) Shaping metal by hammering or pressing

	4) forging
	d) Pouring molten metal into a mold

	5) machining
	e) Removing material to achieve desired shape

	6) welding
	f) Joining metals by melting their edges

	7) rolling
	g) Shaping metal by passing through rollers

	8) ductile
	h) Can be drawn into wires

	9) malleable
	i) Can be hammered into sheets

	10) cnc
	j) Computer-controlled machine tool


2. Match the English words from the text with their Russian equivalents.
	1) conductor
	a) сплав

	2) malleable
	b) ковкий (поддающийся ковке)

	3) ductile
	c) проводник

	4) ferrous
	d) пластичный, тягучий

	5) non-ferrous
	e) литьё

	6) steel
	f) сталь

	7) alloy
	g) чёрный (о металле)

	8) cast iron
	h) чугун

	9) rust
	i) цветной (о металле)

	10) aluminum
	j) алюминий

	11) copper
	k) медь

	12) zinc
	l) цинк

	13) casting
	m) ковка

	14) mold
	n) форма, литейная форма

	15) forging
	o) ржавчина

	16) rolling
	p) прокатка

	17) extrusion
	q) экструзия, выдавливание

	18) machining
	r) механическая обработка

	19) subtractive
	s) субтрактивный (удаляющий материал)

	20) workpiece
	t) заготовка

	21) turning
	u) точение

	22) milling
	v) фрезерование

	23) drilling
	w) сверление

	24) grinding
	x) шлифование

	25) welding
	y) сварка

	26) filler
	z) присадочный материал

	27) automation
	aa) автоматизация

	28) CNC
	bb) ЧПУ (числовое программное управление)

	29) ductility
	cc) пластичность

	30) precision
	dd) точность



3. Complete the sentences using words from Task 2.
1. Metals are good ________ of heat and electricity.
2. ________ metals contain iron as their main component.
3. ________ is an alloy of iron and carbon.
4. ________ is an alloy known for being hard but brittle.
5. ________ metals like aluminum and copper do not contain iron.
6. A major disadvantage of ferrous metals is that they can ________.
7. ________ is the process of pouring molten metal into a ________.
8. ________ uses compressive forces to shape metal.
9. Hot forging increases metal ________, making it easier to shape.
10. ________ passes metal through rollers to produce sheets.
11. ________ pushes metal through a die to create long shapes.
12. ________ is a subtractive process that removes material from a ________.
13. ________ operations include turning, milling, drilling, and grinding.
14. ________ is the most common method of joining metal pieces.
15. Modern metalworking increasingly relies on ________ and ________ machines for high ________.

4. Answer the questions based on the text.
1. What are three general properties of most metals?
2. What is the difference between malleable and ductile?
3. What are the two main classifications of metals?
4. What is steel, and why is it so widely used?
5. What is the main disadvantage of ferrous metals?
6. Name three non-ferrous metals and their uses mentioned in the text.
7. What are the five main categories of metalworking processes discussed?
8. How does casting differ from machining?
9. What is the difference between hot forging and cold forging?
10. Why is automation becoming more important in metalworking?

5. Match the beginnings and endings of the sentences based on the text.
	Beginning
	Ending

	1. Metals are generally hard, shiny, …
	a) such as gold, silver, and platinum.

	2. Ferrous metals contain iron …
	b) is a subtractive process.

	3. Non-ferrous metals include aluminum, copper, …
	c) and are good conductors of heat and electricity.

	4. Precious metals …
	d) as their main component.

	5. Casting involves pouring molten metal …
	e) uses compressive forces to shape metal.

	6. Forging …
	f) and zinc, among others.

	7. Rolling passes metal …
	g) into a mold where it solidifies.

	8. Machining …
	h) is the most common joining process.

	9. Welding …
	i) and robotics for high precision.

	10. Modern metalworking uses automation …
	j) through rollers to produce sheets.



6. Read the text about steel below and fill in the gaps with the words from the box.

alloy, carbon, iron, strength, rust, stainless, construction, recyclable, infrastructure, vehicles

Steel is one of the most important materials in the modern world. It is an (1) ________ of (2) ________ and (3) ________. The amount of carbon determines the properties of the steel. High-carbon steel is harder but more brittle, while low-carbon steel is softer and more ductile.
The main advantage of steel is its (4) ________ and durability. It is used extensively in (5) ________ for buildings and bridges. The automotive industry uses steel to manufacture (6) _________. However, ordinary steel can (7) ________ when exposed to moisture. To solve this problem, (8) ________ steel was developed. This alloy contains chromium, which prevents corrosion.
Steel is essential for modern (9) ________. From railways to skyscrapers, it forms the backbone of industrial society. One of its greatest advantages is that it is 100% (10) ________, making it environmentally friendly.

7. Put the paragraphs below in the correct order to create a coherent text. 

Metalworking and Metal Properties
A. The properties of metals determine how they can be processed. For example, metals with high ductility are easier to form through forging or rolling. Harder metals may require machining or grinding. Understanding these relationships is essential for selecting the right manufacturing process.
B. In conclusion, the relationship between metal properties and processing methods is fundamental to manufacturing. By understanding how metals behave under different conditions, engineers can select the most efficient and effective techniques for producing high-quality components.
C. Mechanical properties include strength, hardness, ductility, and malleability. Strength is the ability to resist force without breaking. Hardness is resistance to deformation or scratching. Ductility allows metal to be drawn into wires, while malleability allows it to be hammered into sheets.
D. Metals possess various physical and mechanical properties that make them suitable for different applications. Physical properties include conductivity, density, and melting point. These determine how metals respond to heat and electricity.
E. When metal is heated, its properties change. Heat increases ductility, making the metal easier to form. This is why hot forging and hot rolling are common. However, heating can also cause oxidation and scale formation. Cold working, on the other hand, increases strength but reduces ductility through a process called strain hardening.
F. Metalworking processes must consider these property changes. For example, when designing a forging operation, engineers must know the ideal temperature range for the specific metal. Too cold, and the metal may crack; too hot, and it may melt or oxidize excessively.

8. Read the text about two famous Russian scientists and write down the main information about their biographies and achievements in your notebook.

Dmitri Mendeleev and Mikhail Lomonosov
Russia has produced many brilliant scientists who made fundamental contributions to chemistry and metallurgy. Two of the most important are Dmitri Mendeleev and Mikhail Lomonosov.
Dmitri Ivanovich Mendeleev (1834-1907) was a Russian chemist and inventor. He is best known for formulating the Periodic Law and creating the first version of the Periodic Table of Elements. His genius was in recognizing that when elements were arranged by atomic weight, certain properties repeated periodically. He even predicted the existence and properties of elements that had not yet been discovered, leaving gaps in his table for them. Later discoveries proved him correct. Mendeleev also made important contributions to metrology (the science of measurement) and the Russian oil industry. The element mendelevium (Md) is named in his honor.
Mikhail Vasilyevich Lomonosov (1711-1765) was one of the most versatile scientists in Russian history. He was a physicist, chemist, astronomer, geographer, and historian. In chemistry, he founded the first chemical laboratory in Russia and developed fundamental theories of matter. He was one of the first to recognize that matter is composed of atoms and molecules. Lomonosov also studied the nature of heat and formulated the kinetic theory of gases. He investigated the formation of metals and minerals, making important contributions to metallurgy and mining. In 1755, he co-founded Moscow State University, which now bears his name. His work laid the foundation for Russian science and education.

9. Read the text about metalworking processes below, find the words in bold, and translate them into Russian. Write them in your notebook.



Metalworking Processes
Metalworking encompasses a wide range of processes that can be categorized into several main groups.
Primary Forming Processes create shapes from molten or powdered material. Casting involves pouring molten metal into a mold where it solidifies. Common casting methods include sand casting, where sand is used as the mold material, and die casting, where molten metal is forced into a steel mold under high pressure. Powder metallurgy compacts metal powder in a die and then sinters (heats) it to form solid parts.
Bulk Forming Processes shape solid metal by plastic deformation. Forging uses compressive forces delivered by a hammer or press. Rolling passes metal between rotating rolls to reduce thickness or change cross-section. Extrusion forces metal through a die opening, creating long products with constant cross-section like rods and tubes.
Sheet Forming Processes work with thin metal sheets. Bending deforms metal along a straight axis. Stamping uses a press and dies to cut or form sheet metal into shapes. Deep drawing produces hollow parts like cans and containers.
Machining Processes remove material to achieve desired dimensions. Turning rotates the workpiece while a cutting tool removes material. Milling uses a rotating cutter to remove material. Drilling creates round holes. Grinding uses an abrasive wheel for fine finishing.
Joining Processes assemble parts together. Welding fuses pieces by melting their edges, often adding filler material. Brazing and soldering join metals using a filler with a lower melting point without melting the base metals.

10. Decide if the statements are True or False according to the text in Task 9.
1. Casting involves shaping solid metal by plastic deformation.
2. Sand casting uses sand as the mold material.
3. Powder metallurgy involves compacting and sintering metal powder.
4. Forging uses tensile forces to shape metal.
5. Rolling passes metal between rotating rolls.
6. Extrusion creates short products with varying cross-sections.
7. Stamping is a sheet forming process.
8. Turning rotates the cutting tool while the workpiece remains stationary.
9. Grinding uses an abrasive wheel for finishing.
10. Brazing and soldering melt the base metals to join them.

11. Write a summary (150-200 words) on the topic "Metals and Metalworking" based on the previous exercises. Include:

· The definition and properties of metals
· Classification of metals (ferrous/non-ferrous)
· Main metalworking processes and their purposes
· The importance of understanding these processes in industry

Тема 6. Материаловедение и технологии.
Практическое занятие № 45. Отработка лексики по теме «Материаловедение и технологии».
Практическое занятие № 46. Совершенствование лексических навыков по теме «Механические свойства металлов».
Практическое занятие № 47. Отработка поискового чтения по теме «Знаменитые люди науки и техники».
Практическое занятие № 48. Отработка поискового чтения по теме «Станки».
Практическое занятие № 49. Отработка поискового чтения по теме «Токарный станок».
Практическое занятие № 50. Отработка поискового чтения по теме «Фрезерный станок».
Практическое занятие № 51. Отработка поискового чтения по теме «Штампы».
Практическое занятие № 52. Отработка поискового чтения по теме «Джордж Стивенсон».
Практическое занятие № 53. Подготовка сообщения по теме «Роберт стивенсон».

	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· употреблять в устной и письменной речи изученный лексический и грамматический материал.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Материаловедение и технологии».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	



	Практические задания к Теме 6.
Materials Science and Technology
Materials Science and Technology is an interdisciplinary field that studies the structure, properties, and applications of materials. It combines principles from physics, chemistry, and engineering to develop new materials and improve existing ones. Understanding materials science is essential for engineers who must select the right material for each application.
Materials can be broadly classified into several categories. Metals are usually strong, conductive, and ductile. They include ferrous metals (containing iron) like steel and cast iron, and non-ferrous metals (without iron) like aluminum and copper. Ceramics are hard, brittle, and resistant to high temperatures. Examples include bricks, glass, and porcelain. Polymers are lightweight and can be molded into various shapes. Plastics and rubber are common polymers. Composites combine two or more materials to create properties better than the individual components. Fiberglass is a well-known composite.
The mechanical properties of materials determine how they respond to applied forces and loads. These properties are critical for design and engineering applications.
Strength is the ability of a material to withstand an applied force without failure. Different types of strength include tensile strength (resistance to pulling forces), compressive strength (resistance to squeezing forces), and shear strength (resistance to sliding forces).
Hardness measures a material's resistance to localized deformation, such as scratching or indentation. Diamond is the hardest natural material.
Elasticity is the ability of a material to return to its original shape after a deforming force is removed. Materials like rubber and steel springs exhibit high elasticity. The relationship between stress and strain in the elastic region is described by Hooke's Law.
Plasticity is the ability of a material to undergo permanent deformation without breaking. This property is essential for metalworking processes like forging and rolling. Ductility allows a material to be drawn into wires, while malleability allows it to be hammered into sheets.
Toughness is the ability of a material to absorb energy and deform plastically before fracturing. Tough materials resist crack propagation.
Brittleness is the opposite of toughness. Brittle materials fracture with little or no plastic deformation. Glass and ceramics are brittle.
Creep is the tendency of a material to slowly deform permanently under constant stress over time, especially at high temperatures.
Fatigue is the weakening of a material caused by repeated cyclic loading. Even if the maximum stress is below the material's tensile strength, fatigue can cause sudden failure.
Manufacturing processes transform raw materials into finished products. Casting involves pouring molten metal into a mold. Forming processes like forging, rolling, and extrusion shape materials using mechanical force. Machining removes material using machine tools such as lathes, milling machines, and grinders. Joining processes include welding, brazing, and soldering.
Understanding these concepts allows engineers to select appropriate materials and processes for specific applications, ensuring safety, performance, and cost-effectiveness in everything from bridges to microchips.

1. Match the terms with their correct definitions.

	1) ductility
	a) the ability to return to original shape after force is removed

	2) elasticity
	b) the ability to be drawn into wires

	3) hardness
	c) permanent deformation under constant stress over time

	4) toughness
	d) the ability to absorb energy before fracturing

	5) brittleness
	e) resistance to scratching or indentation

	6) creep
	f) tendency to fracture with little plastic deformation

	7) fatigue
	g) weakening caused by repeated cyclic loading

	8) malleability
	h) the ability to be hammered into sheets

	9) strength
	i) the ability to withstand force without failure

	10) plasticity
	j) the ability to undergo permanent deformation without breaking



2. Match the English words from the text with their Russian equivalents.

	1. materials science
	a) сплав

	2. properties
	b) прочность

	3. ferrous metals
	c) пластичность

	4. non-ferrous metals
	d) твёрдость

	5. ceramics
	e) эластичность, упругость

	6. polymers
	f) вязкость (способность поглощать энергию)

	7. composites
	g) хрупкость

	8. strength
	h) ползучесть

	9. hardness
	i) усталость (металла)

	10. elasticity
	j) композиционные материалы

	11. plasticity
	k) полимеры

	12. ductility
	l) керамика

	13. malleability
	m) цветные металлы

	14. toughness
	n) чёрные металлы

	15. brittleness
	o) свойства

	16. creep
	p) материаловедение

	17. fatigue
	q) пластичность (способность к деформации)

	18. alloy
	r) ковкость

	19. deformation
	s) деформация

	20. stress
	t) напряжение (механическое)



3. Complete the sentences using words from Task 1 and Task 2.
1. Materials science studies the structure and ________ of materials.
2. ________ contain iron as their main component.
3. ________ like aluminum and copper do not contain iron.
4. ________ are hard and brittle, while ________ are lightweight and moldable.
5. Fiberglass is an example of a ________ material.
6. ________ is the ability to withstand force without failure.
7. Diamond has high ________ because it resists scratching.
8. Rubber bands have high ________; they return to their original shape.
9. ________ allows a metal to be drawn into wire.
10. ________ allows a metal to be hammered into sheets.
11. Glass is ________ because it fractures with little deformation.
12. ________ is slow permanent deformation under constant stress over time.
13. ________ is weakening caused by repeated cyclic loading.
14. Steel is an ________ of iron and carbon.
15. Engineers must understand how materials respond to applied ________ and ________.

4. Answer the questions based on the text.
1. What is materials science and what disciplines does it combine?
2. What are the four main categories of materials mentioned in the text?
3. What is the difference between ferrous and non-ferrous metals? Give examples of each.
4. What are the main mechanical properties discussed in the text?
5. What is the difference between elasticity and plasticity?
6. What is the difference between ductility and malleability?
7. Why is toughness important for engineering materials?
8. What is creep and under what conditions does it typically occur?
9. What is fatigue and why is it dangerous?
10. Name four main manufacturing processes and briefly describe each.



5. Match the beginnings and endings of the sentences based on the text.

	Beginning
	Ending

	1. Materials science combines principles …
	a) such as steel and cast iron.

	2. Ferrous metals contain iron, …
	b) return to their original shape.

	3. Ceramics are hard and brittle, …
	c) from physics, chemistry, and engineering.

	4. Composites combine two or more materials …
	d) like forging and rolling.

	5. Strength is the ability …
	e) but resist high temperatures.

	6. Elastic materials …
	f) to create better properties.

	7. Plasticity is essential for processes …
	g) with little or no plastic deformation.

	8. Brittle materials fracture …
	h) to withstand force without failure.

	9. Creep occurs especially …
	i) caused by repeated cyclic loading.

	10. Fatigue is weakening …
	j) at high temperatures.



6. Read the text about machine tools below and fill in the gaps with the words from the box.

lathe, milling, drilling, grinding, workpiece, cutting, spindle, accuracy, operations, machinist

Machine Tools in Manufacturing
Machine tools are powered machines used to shape or machine metal and other rigid materials. They are essential in manufacturing because they can produce parts with high precision and repeatability.
The (1) ________ is one of the oldest and most versatile machine tools. It rotates the (2) ________ against a cutting tool to create cylindrical shapes. (3) ________ machines use rotating cutters to remove material and create flat or contoured surfaces. (4) ________ machines create round holes using a rotating drill bit. (5) ________ machines use abrasive wheels to achieve fine surface finishes and high (6) ________.
All machine tools have common elements: a (7) ________ that holds and rotates the cutting tool or workpiece, a table that positions the workpiece, and a powerful motor. Various (8) ________ operations can be performed including turning, facing, boring, and threading.
A skilled (9) ________ must understand cutting speeds, feed rates, and tool materials to work effectively. Modern machine tools are often computer-controlled (CNC) and can perform multiple (10) ________ automatically with minimal human intervention.

7. Put the paragraphs below in the correct order to create a coherent text about "Mechanical Properties of Metals".
A. Strength is measured in several ways. Tensile strength measures resistance to pulling forces. Compressive strength measures resistance to squeezing. Shear strength measures resistance to sliding forces. Engineers must consider all these when designing structures.
B. In conclusion, understanding mechanical properties is essential for selecting the right material for each application. Engineers balance strength, ductility, toughness, and other properties to ensure safety, performance, and economy.
C. Mechanical properties describe how metals respond to applied forces. These properties determine whether a material is suitable for a particular application, from bridges to surgical implants.
D. Ductility and malleability describe how metals deform. Ductile metals can be drawn into wires, while malleable metals can be hammered into sheets. These properties are crucial for manufacturing processes like wire drawing and rolling.
E. Hardness measures resistance to indentation or scratching. Hard materials resist wear but may be brittle. Toughness combines strength and ductility – tough materials absorb energy before fracturing, making them ideal for impact-resistant applications.
F. When a force is applied, metals initially deform elastically – they return to their original shape when the force is removed. Beyond the elastic limit, they deform plastically – permanently. The yield strength marks this transition.

8. Read the text about George Stephenson and Robert Stephenson and write down the main information about their biographies and achievements in your notebook.

George Stephenson and Robert Stephenson – Pioneers of Railway Engineering
George Stephenson (1781-1848) was a British engineer who became known as the "Father of Railways." Born into a poor mining family in Northumberland, he had little formal education. As a child, he worked as a cowherd and later in coal mines. Despite his lack of schooling, George was determined to improve himself. He attended night school to learn reading, writing, and arithmetic.
His mechanical aptitude was evident early on. While working at various collieries, he became expert at maintaining and improving mine engines. In 1815, he invented a safety lamp for miners, independently of Humphry Davy. His big breakthrough came when he was appointed as engineer for the Stockton and Darlington Railway, which opened in 1825 as the world's first public railway to use steam locomotives.
His greatest achievement was the Liverpool and Manchester Railway, opened in 1830. For this line, his locomotive "Rocket," designed with his son Robert, won the famous Rainhill Trials. It achieved a speed of 36 miles per hour – astonishing for its time. This success proved that railways could be a viable form of transport.
Robert Stephenson (1803-1859) was George's only son. Unlike his father, Robert received an excellent education, studying at Edinburgh University. After university, he worked in Colombia for three years managing mining operations. On returning to England, he joined his father in business, establishing Robert Stephenson and Company, the world's first locomotive-building firm.
Robert became a brilliant engineer in his own right. He designed numerous famous locomotives and was responsible for major railway projects including the London and Birmingham Railway. He also designed remarkable bridges, including the Britannia Bridge over the Menai Strait and the Royal Border Bridge at Berwick-upon-Tweed. These tubular bridges were revolutionary engineering achievements.
Robert served as President of the Institution of Mechanical Engineers and later of the Institution of Civil Engineers. He was elected as a Member of Parliament and was buried in Westminster Abbey, a testament to his enormous contributions.

9. Read the text below, find the words in bold, and translate them into Russian. Write them in your notebook.

Understanding Mechanical Properties
When engineers design structures or components, they must understand how materials will behave under various conditions. The following mechanical properties are particularly important.
Stress is the internal force per unit area within a material. It is calculated by dividing the applied force by the cross-sectional area. Strain is the deformation or change in shape relative to the original dimensions.
Elasticity is the property that allows a material to return to its original shape after a deforming force is removed. The relationship between stress and strain in the elastic region follows Hooke's Law, which states that stress is proportional to strain. The constant of proportionality is called the Young's modulus.
Plasticity is the ability to undergo permanent deformation without fracture. This property is exploited in metalworking processes. Ductility is a form of plasticity that allows materials to be stretched into wires. Malleability allows materials to be hammered into sheets.
Strength refers to a material's ability to resist applied forces. Yield strength is the stress at which a material begins to deform plastically. Ultimate tensile strength is the maximum stress a material can withstand before failure.
Hardness measures resistance to localized surface deformation. Common tests include Brinell, Rockwell, and Vickers hardness tests. Toughness is the ability to absorb energy and deform plastically before fracturing. Impact toughness is measured using Charpy or Izod tests.
Creep is time-dependent deformation under constant stress, particularly significant at high temperatures. Fatigue is progressive damage under cyclic loading, which can cause failure even at stresses below the yield strength. Fatigue life is often unpredictable, making it a critical consideration in design.
Brittleness is the tendency to fracture with little or no plastic deformation. Brittle materials like glass and ceramics fail suddenly without warning, which can be dangerous in structural applications.

10. Decide if the statements are True or False according to the text in Task 9.
1. Stress is calculated by dividing the original length by the cross-sectional area.
2. Hooke's Law describes the relationship between stress and strain in the elastic region.
3. Young's modulus is the constant of proportionality in Hooke's Law.
4. Plasticity allows a material to return to its original shape after deformation.
5. Ductility is the ability to be hammered into sheets.
6. Yield strength is the maximum stress a material can withstand before failure.
7. Ultimate tensile strength is the stress at which plastic deformation begins.
8. Hardness tests include Brinell, Rockwell, and Vickers methods.
9. Creep is significant primarily at low temperatures.
10. Brittle materials fail suddenly with little warning.

11. Write a summary (150-200 words) on the topic "Materials Science and Technology" based on the previous exercises. Include:

· Definition and scope of materials science.
· Classification of materials.
· Important mechanical properties.
· Manufacturing processes.
· Why understanding these concepts is important for engineers.

Тема 7. Автоматизация и робототехника.
Практическое занятие № 54. Отработка лексики по теме «Пластмассы».
Практическое занятие № 55. Отработка лексики по теме «Виды пластмассы».
Практическое занятие № 56. Отработка лексики по теме «Композитные материалы».
Практическое занятие № 57. Отработка монологических высказываний по теме «Альфред Нобель».
Практическое занятие № 58. Отработка лексики по теме «Сварка».
Практическое занятие № 59. Отработка лексики по теме «Виды сварки».
Практическое занятие № 60. Отработка монологических высказываний по теме «Джеймс Джоуль».
Практическое занятие № 61. Отработка лексики по теме «Автоматизация».
Практическое занятие № 62. Отработка лексики по теме «Виды автоматизации».
Практическое занятие № 63. Совершенствование лексических навыков по теме «Робототехника в производстве».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· работать с текстом, использовать сложное дополнение в речи, писать эссе.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Автоматизация и робототехника».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	



	Практические задания к Теме 7.

Automation and Robotics
Automation and robotics are transforming modern industry and daily life. Automation refers to the use of control systems and information technologies to operate equipment with minimal human intervention. Robotics is a branch of engineering that deals with the design, construction, and operation of robots. Together, they form the foundation of advanced manufacturing and many other fields.
The history of automation dates back to ancient times with simple mechanical devices. However, modern industrial automation began during the Industrial Revolution. The introduction of assembly lines by Henry Ford in 1913 was a major milestone. Later, the development of numerical control (NC) machines in the 1950s and computer numerical control (CNC) machines revolutionized manufacturing. These machines follow programmed instructions to perform precise operations.
A typical industrial robot consists of several key components. The manipulator is the arm-like mechanism that performs movements. It has joints and links similar to a human arm. The end effector is the tool attached to the robot's wrist. This can be a gripper, a welding torch, a spray gun, or any specialized tool. The controller is the robot's computer brain. It processes programs and sends commands to the manipulator. Actuators provide the force for movement – they can be electric, hydraulic, or pneumatic. Sensors collect information about the robot's environment and internal state, enabling feedback control.
There are several types of industrial robots. Articulated robots have rotary joints and resemble a human arm. They are versatile and used for welding, painting, and assembly. SCARA robots (Selective Compliance Assembly Robot Arm) are ideal for assembly tasks because they are rigid in one direction and compliant in another. Delta robots have a spider-like design and are extremely fast, making them perfect for pick-and-place operations. Cartesian robots move in straight lines along three axes and are used for precise positioning.
Robots are used in countless industries. In automotive manufacturing, robots perform welding, painting, and assembly. In electronics, they place tiny components on circuit boards. In healthcare, robotic surgical systems assist doctors with precise operations. Logistics and warehousing use robots for sorting and moving goods. Even in agriculture, robots help with harvesting and crop monitoring.
The benefits of automation and robotics are numerous. They increase productivity and efficiency, improve quality and consistency, reduce costs, and perform dangerous tasks that would risk human safety. Robots can work 24/7 without fatigue and with high precision.
However, automation also presents challenges. The initial investment can be high. Workers may need retraining when jobs are automated. There are also concerns about job displacement. Modern trends include collaborative robots or cobots, designed to work safely alongside humans, combining human flexibility with robot strength and precision.
The future of automation and robotics is exciting. Advances in artificial intelligence and machine learning are making robots smarter and more adaptable. The Internet of Things (IoT) connects machines and systems, enabling smart factories. As technology continues to evolve, automation and robotics will play an increasingly important role in shaping our world.

1. Match the terms with their correct definitions.
	Term
	Definition

	1) automation
	a) a robot arm's hand or tool attachment

	2) robotics
	b) the robot's computer brain that processes programs

	3) manipulator
	c) using control systems with minimal human intervention

	4) end effector
	d) devices that provide force for movement

	5) controller
	e) the study of robot design, construction, and operation

	6) actuator
	f) devices that collect environmental information

	7) sensor
	g) a robot that works safely alongside humans

	8) CNC
	h) the arm-like mechanism of a robot

	9) cobot
	i) connecting machines via the internet

	10) IoT
	j) computer numerical control



2. Match the English words from the text with their Russian equivalents.
	English
	Russian

	1) automation
	a) робототехника

	2) robotics
	b) манипулятор

	3) assembly line
	c) сборочная линия

	4) numerical control
	d) числовое программное управление

	5) manipulator
	e) концевой эффектор, рабочий орган

	6) end effector
	f) контроллер, устройство управления

	7) controller
	g) привод, исполнительный механизм

	8) actuator
	h) датчик, сенсор

	9) sensor
	i) обратная связь

	10) feedback
	j) шарнирный, сочленённый

	11) articulated
	k) SCARA-робот (селективно-гибкий)

	12) SCARA
	l) дельта-робот

	13) delta robot
	m) декартов робот (портального типа)

	14) Cartesian robot
	n) коллаборативный робот, кобот

	15) cobot
	o) производительность

	16) productivity
	p) эффективность

	17) efficiency
	q) качество

	18) quality
	r) искусственный интеллект

	19) artificial intelligence
	s) машинное обучение

	20) machine learning
	t) автоматизация



3. Complete the sentences using words from Task 1 and Task 2.
1. ________ refers to using control systems with minimal human intervention.
2. ________ deals with the design, construction, and operation of robots.
3. Henry Ford introduced ________ in 1913.
4. ________ machines follow programmed instructions for precise operations.
5. The ________ is the arm-like mechanism of a robot.
6. The ________ is the tool attached to the robot's wrist.
7. The ________ processes programs and sends commands.
8. ________ provide force for movement – electric, hydraulic, or pneumatic.
9. ________ collect information about the robot's environment.
10. ________ enable the robot to adjust its actions based on information.
11. ________ robots have rotary joints and resemble a human arm.
12. ________ robots are ideal for assembly tasks.
13. ________ robots have a spider-like design and are extremely fast.
14. ________ robots move in straight lines along three axes.
15. ________ are designed to work safely alongside humans.
16. Automation increases ________ and ________.
17. Robots improve ________ and ________.
18. ________ and ________ are making robots smarter and more adaptable.
19. ________ connects machines and systems in smart factories.
20. ________ is the use of control systems with minimal human ________.

4. Answer the questions based on the text.
1. What is the difference between automation and robotics?
2. When did modern industrial automation begin and what was a major milestone?
3. What are the five key components of an industrial robot? Describe each briefly.
4. What are the four main types of industrial robots mentioned in the text?
5. Which type of robot is best for pick-and-place operations and why?
6. Name five industries where robots are used.
7. What are the main benefits of automation and robotics?
8. What are three challenges or concerns associated with automation?
9. What are cobots and why are they important?
10. What two technologies are making robots smarter and more adaptable for the future?

5. Match the beginnings and endings of the sentences based on the text.
	Beginning
	Ending

	1. Automation refers to using control systems …
	a) the arm-like mechanism that performs movements.

	2. The manipulator is …
	b) information about the robot's environment.

	3. The end effector can be …
	c) with minimal human intervention.

	4. The controller processes …
	d) a gripper, a welding torch, or a spray gun.

	5. Sensors collect …
	e) programs and sends commands to the manipulator.

	6. Articulated robots have …
	f) designed to work safely alongside humans.

	7. Delta robots are extremely fast, …
	g) rotary joints and resemble a human arm.

	8. Collaborative robots are …
	h) making them perfect for pick-and-place operations.

	9. AI and machine learning …
	i) perform dangerous tasks that would risk human safety.

	10. Robots can …
	j) are making robots smarter and more adaptable.



6. Read the text about robotics in manufacturing below and fill in the gaps with the words from the box.

welding, assembly, painting, palletizing, quality control, inspection, packaging, material handling, automotive, electronics

Robotics in Manufacturing
Industrial robots are widely used across the manufacturing sector. In the (1) ________ industry, robots perform spot (2) ________ and arc welding to join car bodies. They also handle (3) ________ tasks, spraying paint evenly and efficiently. (4) ________ operations, where components are put together, are increasingly performed by robots, especially for precision tasks.
In the (5) ________ industry, tiny surface-mount components are placed on circuit boards by high-speed robots. (6) ________ is another major application – robots move raw materials, work-in-progress, and finished goods throughout factories.
(7) ________ and (8) ________ are critical functions where robots excel. Vision systems inspect products for defects at speeds impossible for humans. Robots also handle (9) _______, placing finished products into containers, and (10) ________, stacking goods onto pallets for shipping. These applications demonstrate the versatility and importance of robotics in modern manufacturing.

7. Put the paragraphs below in the correct order to create a coherent text. 



Types of Welding
A. Another important category is resistance welding. In this process, heat is generated by the resistance of metals to the flow of electric current. Electrodes clamp the parts together, and a heavy current is applied for a short time. The resistance creates heat that melts the metal, forming a weld. Spot welding and seam welding are common types used extensively in the automotive industry for joining sheet metal.
B. Welding is a fabrication process that joins materials, usually metals or thermoplastics, by causing coalescence. This is often done by melting the workpieces and adding a filler material to form a pool of molten metal that cools to become a strong joint. Several welding processes are commonly used in industry, each with specific applications and advantages.
C. Gas metal arc welding (GMAW), also known as MIG welding, uses a continuous solid wire electrode fed through a welding gun. An inert gas, usually argon or a mixture, shields the arc and molten weld pool from atmospheric contamination. This process is popular because it is fast and can be used for a wide variety of metals and thicknesses.
D. A more advanced process is gas tungsten arc welding (GTAW), or TIG welding. This uses a non-consumable tungsten electrode to produce the weld. A separate filler metal is often added. An inert gas shields the weld area. TIG welding produces extremely high-quality, precise welds and is used for critical applications like aerospace components and piping.
E. Shielded metal arc welding (SMAW), commonly called stick welding, is one of the oldest and most versatile processes. It uses an electrode covered with flux to lay the weld. The flux coating disintegrates during welding, releasing gases that shield the arc and forming a slag layer that protects the hot weld from oxidation. This process is widely used in construction and repair work due to its simplicity and portability.
F. In conclusion, the choice of welding process depends on factors such as the type of material, required joint strength, production speed, and cost. Each method has its place in modern industry, from massive shipbuilding to delicate electronic components. Understanding these processes is essential for engineers and technicians in manufacturing and construction.

8. Read the text about Alfred Nobel below and write down the main information about his biography and achievements in your notebook.

Alfred Nobel – Inventor and Philanthropist
Alfred Bernhard Nobel was a Swedish chemist, engineer, inventor, businessman, and philanthropist. He is best known for inventing dynamite and for establishing the Nobel Prizes.
Nobel was born in Stockholm, Sweden, in 1833. His father, Immanuel Nobel, was an engineer and inventor who moved to St. Petersburg, Russia, when Alfred was young. The family joined him there in 1842. In Russia, the young Alfred received an excellent education from private tutors. By the age of 17, he was fluent in Swedish, Russian, French, English, and German – a remarkable achievement that would serve him well in his international business career.
Nobel's great interest was in explosives. In the 1860s, he experimented with nitroglycerin, a highly unstable and dangerous explosive. In 1864, a tragic explosion at the family factory killed his younger brother Emil and several other people. Despite this tragedy, Nobel persevered. In 1867, he made a breakthrough discovery – by mixing nitroglycerin with a porous substance called diatomaceous earth (kieselguhr), he created a stable, manageable explosive that could be shaped into rods for insertion into drilling holes. He called it dynamite. This invention made him incredibly wealthy.
Throughout his life, Nobel was a prolific inventor. By the time of his death in 1896, he held 355 patents in various countries. His inventions included not only explosives but also synthetic rubber and leather, artificial silk, and improvements to the manufacturing of products like steel and glass.
Nobel was a complex man. Despite his fortune from explosives used in warfare, he held pacifist views. He believed that if weapons became powerful enough to destroy armies instantly, war would become impossible. His interest in peace led him to correspond with peace activists of his time.
When Nobel died in 1896, his will contained a surprise. He left the majority of his vast fortune – about 31 million Swedish kronor (equivalent to approximately 265 million dollars today) – to establish the Nobel Prizes. These prizes were to be awarded annually to those who, during the preceding year, conferred the greatest benefit to humankind. The prizes were established in five fields: Physics, Chemistry, Physiology or Medicine, Literature, and Peace. Later, in 1968, the Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel was added.
The first Nobel Prizes were awarded in 1901. Today, they remain the most prestigious international awards in their respective fields. Alfred Nobel's legacy is a remarkable one – a man whose inventions helped shape modern industry also created a lasting monument to human achievement and the pursuit of peace.

	Name
	Birth-Death
	Nationality
	Main Achievements

	
	
	
	



9. Read the text below about composite materials, find the words in bold, and translate them into Russian. Write them in your notebook.

Composite Materials
Composite materials are engineered materials made from two or more constituent materials with significantly different physical or chemical properties. When combined, they produce a material with characteristics different from the individual components. The individual components remain separate and distinct within the finished structure, unlike mixtures or alloys.
A composite material typically consists of two main parts: the reinforcement and the matrix. The reinforcement provides the mechanical strength and stiffness. It is usually in the form of fibers (such as carbon fiber, glass fiber, or polymer fibers) or particulates. The matrix binds the reinforcement together, transfers load between fibers, and protects them from environmental damage. Matrices can be polymer (such as epoxy or polyester), metal, or ceramic.
One of the most well-known composites is fiberglass. It consists of glass fibers embedded in a polymer resin matrix. Fiberglass is lightweight, strong, and corrosion-resistant. It is widely used in boat hulls, car bodies, wind turbine blades, and sporting goods.
Carbon fiber reinforced polymers (CFRP) are advanced composites with exceptional strength-to-weight ratios. They are much stronger and stiffer than steel but significantly lighter. This makes them ideal for high-performance applications where weight savings are critical. The aerospace industry uses CFRP extensively in aircraft structures such as the Boeing 787 and Airbus A350. Formula 1 racing cars, luxury sports cars, and high-end bicycles also use carbon fiber composites.
Metal matrix composites (MMCs) combine a metal matrix (like aluminum) with a reinforcement (such as silicon carbide particles). These materials offer improved strength, stiffness, and wear resistance compared to conventional metals. They are used in specialized applications such as automotive brake rotors and aerospace components.
Ceramic matrix composites (CMCs) are designed for extreme high-temperature environments. They consist of ceramic fibers embedded in a ceramic matrix. Unlike monolithic ceramics, which are brittle, CMCs are tough and resistant to cracking. They are used in gas turbine engines, heat shields, and other high-temperature applications.
The advantages of composites include high strength-to-weight ratio, corrosion resistance, design flexibility, and fatigue resistance. Complex shapes can be molded easily, reducing the number of parts in an assembly. However, composites also have disadvantages. They can be expensive to produce. They may be difficult to repair. Their behavior under impact can be complex. And they require specialized manufacturing techniques.
Manufacturing methods for composites include hand lay-up, where reinforcement layers are placed in a mold and saturated with resin; filament winding, where continuous fibers are wound around a rotating mandrel; pultrusion, where fibers are pulled through a resin bath and then through a heated die; and resin transfer molding (RTM) , where resin is injected into a mold containing dry reinforcement.
As technology advances, composites are becoming increasingly important. They enable lighter, stronger, more durable products across industries from aerospace and automotive to construction and renewable energy. Understanding these materials is essential for modern engineers.

10. Decide if the statements are True or False according to the text in Task 9.
1. Composite materials are made from only one type of material.
2. The reinforcement provides mechanical strength and stiffness.
3. The matrix protects the reinforcement from environmental damage.
4. Fiberglass is heavier than steel.
5. Carbon fiber composites have a lower strength-to-weight ratio than steel.
6. Metal matrix composites are used in automotive brake rotors.
7. Ceramic matrix composites are brittle like ordinary ceramics.
8. Composites offer design flexibility.
9. Hand lay-up is an advanced, automated manufacturing method.
10. Composites are becoming increasingly important in various industries.

11. Read the text about types of automation below and find the English translations for the following Russian words and phrases. Write them in your notebook.

Types of Automation in Manufacturing
Automation in manufacturing can be classified into several distinct types, each suitable for different production requirements. Understanding these categories helps engineers select the right approach for specific applications.
Fixed automation, sometimes called "hard automation," refers to systems where the equipment configuration is fixed and the sequence of processing operations is determined by the equipment design. These systems are not easily changed from one product style to another. They require high initial investment but achieve very high production rates. Fixed automation is ideal for products manufactured in very large volumes. Common examples include machining transfer lines in the automotive industry and automated assembly machines.
Programmable automation is used for batch production where the quantity of products ranges from several dozen to several thousand units. For each new batch, the production equipment must be reprogrammed and changed over. This reprogramming takes time, resulting in non-productive periods. Production rates are generally lower than in fixed automation. However, programmable automation offers flexibility to handle different product styles. Numerical control (NC) machine tools are excellent examples – the program stored in computer memory controls the machine for each different product.
Flexible automation is an extension of programmable automation. In this type, the changeover of equipment can be done very quickly and automatically. The number of products that can be handled is limited so that changeover is rapid. Reprogramming is done at a computer terminal without using the production equipment itself. Flexible automation allows a mixture of different products to be produced one right after another, enabling mass customization.
Integrated automation represents the highest level of automation. It involves complete computer-integrated manufacturing (CIM) where all individual processes are controlled and coordinated by computers. Design, planning, production, and quality control are linked together in a single system. This approach maximizes efficiency and flexibility but requires significant investment and technical expertise.
The choice of automation type depends on factors such as production volume, product variety, required flexibility, and available investment. Many modern factories combine different types of automation to optimize their operations.

1) фиксированная автоматизация;
2) жесткая автоматизация;
3) программируемая автоматизация;
4) гибкая автоматизация;
5) интегрированная автоматизация;
6) автоматическая сборочная линия;
7) станок с числовым программным управлением;
8) крупносерийное производство;
9) переналадка оборудования;
10) массовая кастомизация;
11) непроизводительное время;
12) компьютерно-интегрированное производство;
13) обработка деталей;
14) смена модели продукта;
15) высокая производительность;
16) начальные инвестиции;
17) оборудование должно быть перепрограммировано;
18) смесь различных продуктов;
19) один за другим;
20) уровень автоматизации.

12. Decide if the statements are True or False according to the text in Task 11.
1. Fixed automation is easily changed from one product style to another.
2. Fixed automation requires low initial investment.
3. Programmable automation is used for very high-volume continuous production.
4. In programmable automation, reprogramming takes time and creates non-productive periods.
5. Flexible automation allows quick and automatic changeover.
6. Flexible automation cannot produce a mixture of different products.
7. Integrated automation involves computer-integrated manufacturing (CIM).
8. In integrated automation, design, planning, production, and quality control are linked.
9. The choice of automation type depends only on production volume.
10. Modern factories typically use only one type of automation.

13. Write a detailed summary (200-250 words) on the topic "Materials Science and Technology" based on the previous exercises. Include:

· Definition and scope of materials science.
· Classification of materials (metals, ceramics, polymers, composites).
· Composite materials specifically (reinforcement, matrix, types, advantages).
· The importance of understanding materials for engineering applications.

Тема 8. Компьютеры и современные информационные технологии.
Практическое занятие № 64. Отработка монологических высказываний по теме «Джеймс Ватт».
Практическое занятие № 65. Отработка лексики по теме «Что такое компьютер».
Практическое занятие № 66. Отработка лексики по теме «Оборудование».
Практическое занятие № 67. Отработка лексики по теме «Виды программного обеспечения».
Практическое занятие № 68. Подготовка сообщения по теме «Чарльз Бабич».
Практическое занятие № 69. Отработка лексики по теме «Операционные системы».
Практическое занятие № 70. Отработка грамматики по теме «Причастные обороты».
Практическое занятие № 71. Отработка лексики по теме «Всемирная паутина. Интернет».
Практическое занятие № 72. Активизация лексики по теме «Билл Гейтс».
Практическое занятие № 73. Обобщение и классифицирование информации по теме «методы сталеобработки».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· работать с текстом, употреблять причастные обороты в устной и письменной речи, писать эссе.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Компьютеры и современные информационные технологии».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	



	Практические задания к Теме 8.

Computers and Modern Information Technologies
A computer is an electronic device that processes data and performs tasks according to a set of instructions. Modern computers have revolutionized nearly every aspect of our lives, from communication and entertainment to business and scientific research. The fundamental components of a computer system can be divided into hardware and software.
Hardware refers to the physical, tangible parts of a computer that you can touch. The main hardware components include the central processing unit (CPU), which acts as the "brain" of the computer, executing instructions. Memory, or RAM (Random Access Memory), provides temporary storage for data that the CPU needs quickly. Storage devices, such as hard drives and solid-state drives (SSDs), store data permanently even when the power is off. Input devices like the keyboard, mouse, and scanner allow users to enter data. Output devices like the monitor, speakers, and printer present information to the user.
Software is the set of instructions that tells the hardware what to do. There are two main categories of software. System software includes the operating system (OS), which manages the computer's resources and provides a user interface. Popular operating systems include Microsoft Windows, macOS, and Linux. Application software consists of programs designed for specific tasks by users, such as word processors, web browsers, games, and spreadsheet programs.
The development of computer networks has been crucial for modern computing. A network connects multiple computers so they can communicate and share resources. The most famous network is the Internet, a global system of interconnected computer networks. The World Wide Web (WWW) , often confused with the Internet, is actually an information system on the Internet where documents and other web resources are identified by URLs (Uniform Resource Locators) and can be accessed using a web browser.
Important internet technologies include email for electronic messaging, VoIP (Voice over Internet Protocol) for voice calls, and social media platforms for online communities. Cloud computing allows users to store data and run applications on remote servers accessed via the Internet, rather than on their local machines.
Information technology (IT) professionals manage and support these systems. Cybersecurity is a critical field focused on protecting computer systems from theft, damage, or disruption. Encryption is used to secure data during transmission. As technology continues to advance, concepts like artificial intelligence (AI), machine learning, and the Internet of Things (IoT) are becoming increasingly important, connecting everyday devices to the internet and enabling them to collect and exchange data.

1. Match the terms with their correct definitions.
	Term
	Definition

	1) hardware
	a) a program that manages computer resources and provides user interface

	2) software
	b) the physical components of a computer system

	3) CPU
	c) a global system of interconnected computer networks

	4) operating system
	d) programs and instructions that tell hardware what to do

	5) network
	e) the "brain" of the computer that executes instructions

	6) internet
	f) storing data and running applications on remote servers

	7) browser
	g) a system connecting multiple computers to share resources

	8) cloud computing
	h) protecting computer systems from theft or damage

	9) cybersecurity
	i) software used to access and view websites

	10) encryption
	j) securing data by converting it into code



2. Match the English words from the text with their Russian equivalents.
	1) computer
	a) аппаратное обеспечение

	2) hardware
	b) программное обеспечение

	3) software
	c) центральный процессор

	4) CPU
	d) оперативная память

	5) memory / RAM
	e) устройство хранения данных

	6) storage device
	f) жёсткий диск

	7) hard drive
	g) твердотельный накопитель

	8) SSD
	h) клавиатура

	9) keyboard
	i) мышь

	10) mouse
	j) монитор

	11) monitor
	k) принтер

	12) printer
	l) операционная система

	13) operating system
	m) сеть

	14) network
	n) интернет

	15) internet
	o) всемирная паутина

	16) World Wide Web
	p) браузер

	17) browser
	q) электронная почта

	18) email
	r) облачные вычисления

	19) cloud computing
	s) кибербезопасность

	20) cybersecurity
	t) шифрование

	21) encryption
	u) искусственный интеллект

	22) artificial intelligence
	v) машинное обучение

	23) machine learning
	w) интернет вещей

	24) IoT
	x) данные

	25) data
	y) приложение, программа



3. Complete the sentences using words from Task 1 and Task 2.
1. A ________ is an electronic device that processes ________ according to instructions.
2. ________ refers to the physical parts you can touch, while ________ is the set of instructions.
3. The ________ is the "brain" of the computer that executes instructions.
4. ________ provides temporary storage for active data, while ________ stores data permanently.
5. A ________ is an input device with keys, and a ________ controls the cursor on screen.
6. A ________ displays information, and a ________ produces paper copies.
7. The ________ manages computer resources and provides a user interface.
8. Microsoft Windows, macOS, and Linux are popular ________.
9. A ________ connects multiple computers to share resources.
10. The ________ is a global system of interconnected networks.
11. The ________ is an information system on the Internet accessed via ________.
12. ________ allows users to store data on remote servers accessed via the Internet.
13. ________ focuses on protecting computer systems from theft and damage.
14. ________ secures data by converting it into code during transmission.
15. ________ and ________ are advanced fields making computers smarter and more adaptable.
16. The ________ connects everyday devices to the internet to collect and exchange ________.

4. Answer the questions based on the text.
1. What is a computer and what does it do?
2. What is the difference between hardware and software?
3. What are the main hardware components of a computer system?
4. What is the function of the CPU?
5. What is the difference between RAM and a storage device?
6. Name three input devices and three output devices.
7. What are the two main categories of software?
8. What is an operating system and what does it do? Give three examples.
9. What is the difference between the Internet and the World Wide Web?
10. What is cloud computing and what are its benefits?
11. What is cybersecurity and why is it important?
12. What are AI, machine learning, and IoT?

5. Match the beginnings and endings of the sentences based on the text.
	Beginning
	Ending

	1. A computer is an electronic device …
	a) such as Microsoft Windows, macOS, and Linux.

	2. Hardware refers to the physical parts …
	b) from theft, damage, or disruption.

	3. The CPU acts as the "brain" …
	c) that processes data according to instructions.

	4. RAM provides temporary storage …
	d) on remote servers accessed via the Internet.

	5. Popular operating systems include …
	e) you can touch.

	6. The Internet is a global system …
	f) for data the CPU needs quickly.

	7. Cloud computing allows storing data …
	g) of interconnected computer networks.

	8. Cybersecurity protects computer systems …
	h) of the computer, executing instructions.

	9. Encryption is used to secure …
	i) connecting everyday devices to the internet.

	10. IoT, or Internet of Things, involves …
	j) data during transmission.



6. Read the text about types of software below and fill in the gaps with the words from the box.

operating system, system software, application software, utilities, device, 
drivers, word processor, spreadsheet, presentation, database, web browser

Types of Software
Software can be broadly divided into two main categories: system software and application software.
(1) ________ includes programs that manage and support the computer system itself. The most important type is the (2) _________, which controls hardware resources and provides a user interface. Other examples of system software include (3) _________, which are small programs that perform specific maintenance tasks like disk cleanup or antivirus scanning, and (4) _________, which allow the OS to communicate with hardware devices like printers.
(5) ________ consists of programs designed for end-users to perform specific tasks. A (6) ________ like Microsoft Word is used for creating and editing documents. A (7) ________ like Excel is used for calculations and data analysis. (8) ________ software like PowerPoint creates slide shows for lectures or meetings. (9) ________ software like Access helps organize and manage large amounts of information. A (10) ________ like Chrome or Firefox is used to access and view websites on the Internet.
Understanding the difference between these types helps users choose the right tools for their needs and maintain their computer systems effectively.

7. Put the paragraphs below in the correct order to create a coherent text. 
Operating Systems
A. Microsoft Windows is the most widely used operating system for personal computers. Developed by Microsoft, it has gone through many versions over the years. Windows provides a graphical user interface with windows, icons, menus, and a pointer. It supports a vast range of software applications and hardware devices. Most business and home users choose Windows for its familiarity and compatibility.
B. An operating system (OS) is the most important software that runs on a computer. It manages all the other programs and applications, as well as the computer's hardware. Without an operating system, a computer would be useless. The OS acts as an intermediary between the user and the hardware, handling tasks like memory management, process scheduling, and input/output operations.
C. Linux is a different kind of operating system. It is open-source, meaning its source code is freely available for anyone to use, modify, and distribute. Many versions, called distributions, exist – Ubuntu, Fedora, and Debian are popular examples. Linux is widely used for servers, supercomputers, and by developers who appreciate its flexibility and security. It is also the basis for the Android operating system used on many smartphones.
D. The choice of operating system depends on user needs, hardware compatibility, and personal preference. Many people use different OSes for different purposes – Windows for gaming, macOS for creative work, Linux for programming. Understanding the features of each helps users make informed decisions.
E. macOS is the operating system created by Apple for its Mac computers. Known for its sleek design and user-friendly interface, macOS integrates seamlessly with other Apple products like iPhones and iPads. It is based on a Unix foundation, making it stable and secure. Creative professionals often prefer macOS for tasks like video editing and graphic design.
F. Another important category is mobile operating systems. Android and iOS dominate the smartphone and tablet market. Android, based on Linux, is used by many manufacturers and offers great customization. iOS, developed by Apple for iPhones and iPads, is known for its smooth performance and strong security. These mobile OSes are designed for touchscreens and mobile apps.

8. Read the text about three important figures in computing and technology history and write down the main information about their biographies and achievements in your notebook.

Pioneers of Computing and Technology
Three men whose work fundamentally shaped the modern world are James Watt, Charles Babbage, and Bill Gates. While Watt was not a computer pioneer, his improvements to the steam engine powered the Industrial Revolution, creating the mechanical foundation for later technological advances.
James Watt (1736-1819) was a Scottish inventor and mechanical engineer. While working at the University of Glasgow, he was asked to repair a model of a Newcomen steam engine. He noticed its inefficiency and had the crucial idea of adding a separate condenser. This dramatically improved the engine's efficiency and power. Watt's improvements, including his development of the rotary motion engine and the centrifugal governor (an early feedback control system), made the steam engine the driving force of the Industrial Revolution. The unit of power, the watt, is named in his honor.
Charles Babbage (1791-1871) was an English mathematician, philosopher, inventor, and mechanical engineer who originated the concept of a programmable computer. Considered the "father of the computer," Babbage designed the Difference Engine to automatically calculate mathematical tables, eliminating human errors. Later, he designed the much more ambitious Analytical Engine. This machine, though never completed in his lifetime, had all the essential elements of a modern computer: an arithmetic logic unit, control flow through conditional branching, and integrated memory. It was programmable using punched cards, inspired by the Jacquard loom. His work laid the conceptual foundation for all subsequent computing.
Bill Gates (born 1955) is an American business magnate, software developer, and philanthropist. In 1975, he co-founded Microsoft with his childhood friend Paul Allen. Their vision was a computer on every desk and in every home. Microsoft's big break came in 1980 when they developed MS-DOS (Microsoft Disk Operating System) for the IBM PC. This operating system became the standard for personal computers. Later, Microsoft developed Windows, a graphical operating system that dominated the market. Gates's business strategies and software products made him one of the wealthiest people in the world. Through the Bill & Melinda Gates Foundation, he has also become one of the world's leading philanthropists, focusing on global health and development. His work made personal computing accessible to millions.

	Person
	Birth-Death
	Nationality
	Main Achievements

	James Watt
	
	
	

	Charles Babbage
	
	
	

	Bill Gates
	
	
	



9. Read the text below about the World Wide Web and the Internet, find the words in bold, and translate them into Russian. Write them in your notebook.

The World Wide Web and the Internet
Many people use the terms "Internet" and "World Wide Web" interchangeably, but they are actually different things. Understanding the distinction is important.
The Internet is the global hardware and software infrastructure that connects millions of computers worldwide. It is a network of networks. The physical components include cables (fiber optic and copper), routers, switches, and servers. The Internet uses standard protocols, especially TCP/IP (Transmission Control Protocol/Internet Protocol), to ensure that data can travel between different types of networks and devices. The Internet carries many different kinds of data, including email, file transfers, and voice calls.
The World Wide Web (often called the Web or WWW) is one of the services that runs on the Internet. It is an information system where documents and other web resources are identified by URLs (Uniform Resource Locators), interlinked by hypertext links, and can be accessed via the Internet. Think of the Internet as the railway tracks, trains, and stations – the physical infrastructure. The Web is like the passengers, goods, and conversations traveling on that infrastructure.
Key components of the Web include:
· Web pages: Documents, typically written in HTML (HyperText Markup Language), that can contain text, images, videos, and links.
· Web browsers: Software applications like Chrome, Firefox, or Safari used to access and display web pages.
· Web servers: Computers that store web pages and deliver them to users upon request.
· Hyperlinks: Clickable elements that connect one web page to another, forming the "web" structure.
· Search engines: Tools like Google or Bing that help users find information on the Web by indexing billions of pages.
The Web was invented in 1989 by British scientist Tim Berners-Lee while working at CERN. He envisioned a system that would allow researchers to share information easily. The first web page was published in 1991. Since then, the Web has grown exponentially, becoming an essential part of modern life for communication, education, commerce, and entertainment.

10. Decide if the statements are True or False according to the text in Task 9.
1. The Internet and the World Wide Web are the same thing.
2. The Internet is the physical infrastructure that connects computers.
3. The Web is one of the services that runs on the Internet.
4. TCP/IP is a protocol used for web page design.
5. URLs identify documents and resources on the Web.
6. HTML is a programming language for creating web servers.
7. Web browsers are used to store web pages.
8. Hyperlinks connect web pages together.
9. Search engines help users find information on the Web.
10. Tim Berners-Lee invented the Internet.
11. The first web page was published in 1991.
12. The Web has become less important in modern life.

11. Copy the table below into your notebook. Then translate the 15 sentences that follow from English into Russian, paying attention to the participial constructions.

Participle Reference Table

	Type
	Form
	Function
	Example
	Translation

	Participle I (Active)
	V+ing
	Describes an action happening at the same time; active meaning
	A playing girl
	играющая девочка

	Participle II (Passive)
	V3/V+ed
	Describes a completed action; passive meaning
	A cleaned window
	вымытое окно



Examples in context:
· A computer running Windows 10 – компьютер, работающий под управлением Windows 10 (Participle I, active)
· Data stored on the cloud – данные, хранящиеся в облаке / сохраненные в облаке (Participle II, passive)

Sentences to translate:
1. The computer sitting on my desk is five years old.
2. Data stored on a hard drive can be recovered.
3. The program running in the background is using too much memory.
4. Users accessing the network must have a password.
5. Files downloaded from untrusted sources may contain viruses.
6. The software developed by Microsoft is widely used.
7. The network connecting all our offices went down yesterday.
8. Information sent over the Internet is broken into packets.
9. The person sending you this email is our IT manager.
10. Devices connected to the Internet of Things collect data automatically.
11. A web browser opened on your phone uses mobile data.
12. The website hosting millions of pages went offline.
13. Code written in HTML is interpreted by browsers.
14. The server storing our company database crashed.
15. Encryption used properly protects sensitive information.

12. Write a detailed summary (200-250 words) on the topic "Computers and Modern Information Technologies" based on the previous exercises. Include:

· Definition of a computer and its main hardware/software components.
· The difference between system software and application software.
· Computer networks, the Internet, and the World Wide Web.
· Modern IT concepts (cloud computing, cybersecurity, AI, IoT).
· The importance of these technologies in modern life.

Тема 9. Современное металлургическое производство.
Практическое занятие № 74. Активизация лексики по теме «Топливо».
Практическое занятие № 75. Отработка лексики по теме «Оборудование».
Практическое занятие № 76. Отработка поискового чтения по теме «Компьютерное управление доменной печью».
Практическое занятие № 77. Совершенствование лексических навыков по теме «Процессы сталеобработки».
Практическое занятие № 78. Совершенствование лексических навыков по теме «Сплавы».
Практическое занятие № 79. Совершенствование лексических навыков по теме «Сплавы».
Практическое занятие № 80. Отработка лексики по теме «Алюминий и его сплавы».
Практическое занятие № 81. Отработка лексики по теме «Марганец и его сплавы».
Практическое занятие № 82. Отработка лексики по теме «Металлургическое производство».
Практическое занятие № 83. Отработка лексики по теме «Механизмы».
	Цель работы:
	· организовать деятельность студентов по восприятию, осмыслению и первичному запоминанию новых знаний и способов деятельности;
· обеспечить закрепление знаний и способов деятельности.
В результате выполнения практической работы студенты 
должны уметь:
· употреблять в устной и письменной речи изученный лексический и грамматический материал.
должны знать:
· лексический материал по теме.
	

	Порядок выполнения практической работы
	1. Усвоить теоретический материал по теме: «Современное металлургическое производство».
2. Ответить на контрольные вопросы для самопроверки.
3. Выполнить и записать задания работы в тетрадь по иностранному языку. 
4. Сдать выполненную работу на проверку преподавателю.
	



Практические задания к Теме 9.

Modern Metallurgical Production
Modern metallurgical production is a complex, high-tech industry that transforms raw materials into metals and alloys with specific properties. The industry is broadly divided into ferrous metallurgy (production of iron and steel) and non-ferrous metallurgy (production of other metals like aluminum, copper, and titanium). This text focuses primarily on steel production, which forms the backbone of modern industrial infrastructure.
The production of steel begins with raw materials: iron ore, coal, and flux (usually limestone). The iron ore, often in the form of hematite or magnetite, is processed to remove impurities before being charged into a blast furnace along with coke (processed coal) and limestone. Inside the blast furnace, chemical reactions reduce the iron ore to molten pig iron.
The pig iron from the blast furnace contains high levels of carbon (around 4-5%) and other impurities like silicon, manganese, and phosphorus. To convert this into steel, the carbon content must be reduced to between 0.05% and 2%. This is achieved in steelmaking furnaces. The two main technologies are the Basic Oxygen Furnace (BOF) and the Electric Arc Furnace (EAF).
In the BOF process, molten pig iron from the blast furnace is combined with up to 30% scrap steel. A water-cooled lance blows high-purity oxygen onto the surface of the molten metal. The oxygen reacts with carbon and other elements, oxidizing them and producing intense heat. This process takes only about 20 minutes and can produce over 300 tons of steel in a single "heat."
The EAF process is more flexible and is used to produce steel from 100% scrap material. Graphite electrodes are lowered into the furnace, and an electric arc is struck between them and the scrap. The intense heat (up to 3000°C) melts the scrap. EAFs are common in "mini-mills" and allow for smaller, more specialized production runs.
Once the steel has the correct chemistry, it must be cast into solid forms suitable for further processing. Modern steel plants use continuous casting machines, where molten steel is poured into a water-cooled copper mold and solidified into a continuous strand. The strand is then cut into lengths called slabs (for flat products like sheets and plates), blooms (for large structural sections), or billets (for long products like bars and wire).
The cast semi-finished products are then processed in rolling mills. In hot rolling, the steel is heated above its recrystallization temperature and passed through a series of rollers to reduce its thickness and shape it. Cold rolling is performed at room temperature to produce steel with tighter dimensional tolerances, better surface finish, and higher strength.
Many modern steel products require additional processing. Heat treatment processes like annealing (softening), quenching (rapid cooling to increase hardness), and tempering (reheating to reduce brittleness) are used to achieve desired mechanical properties. Surface finishing processes, such as galvanizing (coating with zinc) or painting, protect the steel from corrosion.
Modern metallurgy also focuses heavily on alloy development. By adding elements like chromium (for stainless steel), nickel, molybdenum, or vanadium, producers can create steels with enhanced properties for specific applications – from automotive bodies to pipelines to skyscrapers.
Quality control is paramount. Mechanical testing ensures the steel meets required tensile strength, yield strength, and ductility standards. Spectroscopic analysis verifies the chemical composition. Modern mills also use advanced sensors and automation to monitor the process in real-time, ensuring consistent quality and maximizing efficiency.
Finally, sustainability has become a key focus. The steel industry accounts for about 7-9% of global CO₂ emissions. New technologies aim to reduce this footprint through carbon capture, increased recycling, and the development of "green steel" produced using hydrogen instead of coke as a reducing agent. The goal is to create a circular economy where steel is endlessly recycled without loss of properties.

1. Find the words in bold in the text and translate them into Russian. Write them in your notebook.

2. Match the terms with their correct definitions.
	Term
	Definition

	1) Pig iron
	a) The process of shaping metal by passing it through rollers

	2) Scrap
	b) Adding a protective zinc coating to steel

	3) Slab
	c) The raw iron product from a blast furnace, containing high carbon

	4) Annealing
	d) A flat semi-finished steel product for making sheets

	5) Quenching
	e) Used metal material that is recycled to make new steel

	6) Tempering
	f) Rapid cooling of steel to increase hardness

	7) Galvanizing
	g) Heat treatment to reduce brittleness after quenching

	8) Rolling
	h) Heat treatment to soften metal and relieve stress

	9) Alloy
	i) A metal's ability to deform under tensile stress

	10) Ductility
	j) A mixture of a metal with other elements



3. Complete the sentences using words from Task 1.
1. The steel industry is part of ________, while aluminum production belongs to ________.
2. The main ________ for steelmaking are ________, coal, and limestone.
3. Common iron ores include ________ and ________.
4. The ________ produces molten ________ containing about 4-5% carbon.
5. The ________ uses high-purity oxygen to convert pig iron to steel.
6. The ________ can melt 100% ________ steel using electric arcs.
7. Modern steel plants use ________ to produce ________, ________, and ________.
8. ________ is performed above the ________ to shape steel.
9. ________ is done at room temperature for better surface finish.
10. ________ processes include ________, ________, and ________.
11. ________ protects steel from ________ by applying a zinc coating.
12. ________ creates special steels like ________ for specific applications.
13. ________ measures a material's ability to resist being pulled apart.
14. ________ is the ability to deform without breaking.
15. The industry is focusing on ________ and developing ________ produced with hydrogen.

4. Answer the questions based on the text.
1. What are the two main divisions of metallurgy?
2. What are the three main raw materials for steelmaking?
3. What is the product of a blast furnace and what is its carbon content?
4. What are the two main steelmaking processes and how do they differ?
5. How much scrap can be used in a BOF versus an EAF?
6. What is continuous casting and what products does it produce?
7. What is the difference between hot rolling and cold rolling?
8. What are three heat treatment processes and what do they do?
9. Why are alloying elements added to steel? Give one example.
10. What is "green steel" and why is it important for sustainability?

5. Decide if the statements are True (T) or False (F).
1. Ferrous metallurgy deals with metals that do not contain iron.
2. A blast furnace produces steel directly from iron ore.
3. Pig iron contains about 4-5% carbon.
4. The Basic Oxygen Furnace uses electricity to melt scrap.
5. An Electric Arc Furnace can operate with 100% scrap material.
6. Continuous casting produces semi-finished shapes like slabs and billets.
7. Hot rolling is performed at room temperature.
8. Annealing is a process used to harden steel.
9. Galvanizing protects steel from corrosion.
10. The steel industry has no environmental impact.

6. Read the text below about iron and manganese ores and fill in the gaps with the words from the box. Then answer the questions that follow.

refractory, hematite, pyrolusite, magnetite, beneficiation, concentrate, 
recovery, gangue, roasting, magnetic separation

Iron and Manganese Ores
Iron and manganese are essential raw materials for industrial production. Common iron ores include (1) ________ (Fe₂O₃) and (2) ________ (Fe₃O₄). Manganese is often found in ores like (3) ________ (MnO₂) and braunite.
Many ores are classified as (4) ________, meaning they are difficult to process using conventional methods. These ores contain valuable minerals intimately mixed with unwanted (5) _______ minerals. To separate them, various (6) ________ techniques are used.
One advanced method is reduction (7) ________, where ores are heated in a controlled atmosphere to convert iron minerals to magnetite. This increases the magnetic susceptibility difference between iron and manganese minerals, allowing for efficient (8) _______.
Using this technology, an iron (9) ________ with Fe grade over 61% and iron recovery over 80% can be obtained, along with a manganese concentrate with Mn grade over 61% and manganese (10) ________ of nearly 88%.

6.1     Answer the questions (based on Task 6 text)
1. What are two common iron ores mentioned in the text?
2. What is a common manganese ore?
3. What does "refractory" mean in the context of ores?
4. What is the purpose of beneficiation?
5. How does reduction roasting help in processing?
6. What is the approximate iron recovery percentage mentioned?
7. What is the approximate manganese grade achieved?
8. Why is magnetic separation used after roasting?

7. Put the paragraphs below in the correct order to create a coherent text.
Steel Processing.
A. Once the steel has been fully melted and mixed, it is cast into solid forms. Various size molds are used to cast ingots for further processing. While typical molds include 25 lb and 50 lb rectangular book molds, molds can be custom-designed for specific applications. The filled molds are allowed to cool before removal from the furnace.
B. To start the steel processing, the raw materials are melted with alloying elements. A vacuum induction melt furnace can produce highly precise steel alloys. Materials free of typical industrial impurities can be produced using high purity alloying materials. Impurity-containing steels can also be produced to investigate the impacts of impurities on commercially-produced materials. During a typical melt, the raw materials are loaded into the crucible and heated to approximately 1600°C, depending on the materials being used.
C. After exiting the furnace at about 1250°C, the steel is placed directly into a reversing rolling mill. The material is quickly rolled to the required thickness—a minimum of 3 mm – and is cooled according to the prescribed method, depending on the alloy and desired properties. If required, the material can be cold rolled further to achieve a minimum thickness of 0.5 mm.
D. Once the ingots are removed from the molds, chemical composition is determined for the steel in order to verify the recovery rates of alloying elements. The ingot is placed in a reheat furnace to prepare the materials for hot rolling. The reheat furnace is capable of temperatures up to 1500°C.
E. Various heat treatments can be performed to achieve the desired final mechanical properties of the custom steel alloy. An array of heat treatments can also be applied using a thermomechanical simulator, providing a fast method to investigate multiple heat treatments with precise temperature and time control.

8. Read the text below about alloys and write down the main types of alloys and their characteristics in your notebook.

Alloys – Preparation, Properties, and Applications
In industry, very few metals are used in their pure form. The majority are employed as alloys – combinations of a metal with other metals, nonmetals, or metalloids. Through alloying, specific properties are improved, making the material more attractive than the pure metal for particular applications.
Classification of Alloys
Alloys can be broadly classified into several categories:
Alloy Steels are steels containing additional alloying elements beyond carbon. These elements—such as chromium, nickel, molybdenum, and vanadium—enhance properties like hardness, toughness, corrosion resistance, and high-temperature performance. Stainless steel, containing at least 10.5% chromium, is a prime example, offering excellent corrosion resistance.
Primary-Metal Alloys are based on non-ferrous metals. Important examples include:
· Copper alloys: Brass (copper and zinc) and bronze (copper and tin)
· Lead alloys: Used in batteries and radiation shielding
· Zinc alloys: Common in die casting for automotive components
· Tin alloys: Including solder and bearing materials
· Nickel alloys: Known for corrosion and heat resistance
Light-Metal Alloys are based on low-density metals:
· Aluminum alloys: Lightweight and corrosion-resistant, used extensively in aerospace, automotive, and packaging
· Magnesium alloys: The lightest structural alloys, used where weight savings are critical
· Titanium alloys: Exceptional strength-to-weight ratio and corrosion resistance, used in aerospace and medical implants
Other Alloy Systems include:
· Precious metal alloys: Gold, silver, and platinum alloys for jewelry and electronics
· Refractory metal alloys: Based on tungsten, molybdenum, and tantalum for high-temperature applications
· Rare-earth alloys: Used in magnets and specialty applications
· 
	Alloy Type
	Base Metal
	Common Alloying Elements
	Characteristics
	Applications

	Alloy steels
	Iron
	Cr, Ni, Mo, V
	High strength, toughness, corrosion resistance
	Construction, tools, vehicles

	Stainless steel
	Iron
	Cr (>10.5%), Ni
	Corrosion resistant
	Kitchenware, medical equipment

	Brass
	Copper
	Zinc
	Malleable, decorative
	Plumbing fittings, musical instruments

	Bronze
	Copper
	Tin
	Hard, corrosion resistant
	Bearings, statues, coins

	Aluminum alloys
	Aluminum
	Cu, Mg, Si, Zn
	Lightweight, strong
	Aircraft, automotive, packaging

	Titanium alloys
	Titanium
	Al, V
	High strength-to-weight
	Aerospace, medical implants



9. Read the text below about metallurgical production, find the words in bold, and translate them into Russian. Write them in your notebook.

Modern Metallurgical Production – Processes and Operations
Modern metallurgical production involves a complex sequence of operations to transform raw materials into finished metal products. Understanding these processes is essential for anyone working in the industry.
The steelmaking process begins with the blast furnace, where iron ore, coke, and limestone are charged from the top. Hot air is blown through tuyeres near the bottom, causing the coke to burn and produce temperatures exceeding 2000°C. The carbon monoxide produced reduces the iron oxides to molten iron, which collects at the bottom along with slag (molten impurities).
The molten pig iron from the blast furnace is transferred to the steelmaking shop in large refractory-lined vessels called torpedo cars or hot metal ladles. Here, it may undergo preliminary desulfurization before being charged into the steelmaking furnace.
In the Basic Oxygen Furnace (BOF), the pig iron is combined with scrap steel and fluxes. A water-cooled lance blows high-purity oxygen onto the surface, oxidizing carbon, silicon, and other elements. The oxidation reactions generate intense heat, raising the temperature to about 1650°C. The process is carefully controlled to achieve the desired final carbon content and temperature.
The Electric Arc Furnace (EAF) operates differently. Graphite electrodes are lowered through the furnace roof, and an electric arc is struck between them and the scrap charge. The radiant heat melts the scrap in about 45-60 minutes. EAFs offer greater flexibility for producing different grades and can be started and stopped more easily than BOFs.
After steelmaking, the molten steel often undergoes secondary refining or ladle metallurgy. This may include:
· Degassing to remove dissolved hydrogen and nitrogen
· Argon stirring to homogenize temperature and composition
· Alloy additions to fine-tune chemistry
· Calcium treatment to modify inclusion morphology
The refined steel is then ready for casting. In continuous casting, molten steel is poured into a water-cooled copper mold that oscillates to prevent sticking. A solid shell forms, and the strand is withdrawn continuously, supported by rollers and cooled by water sprays. At the desired length, it is cut by oxy-fuel torches or mechanical shears.
The cast semi-finished products – slabs, blooms, or billets – are then processed in rolling mills. Hot rolling is performed above the recrystallization temperature, typically 1100-1300°C for steel. The material passes through a series of rolls that progressively reduce thickness. Cold rolling is performed at room temperature to achieve tighter tolerances and better surface finish, but it increases strength and reduces ductility through strain hardening.
Heat treatment modifies the properties of steel through controlled heating and cooling cycles. Annealing involves heating and slow cooling to soften the metal and relieve internal stresses. Normalizing produces a uniform grain structure. Quenching (rapid cooling) traps carbon in solution, creating the hard, brittle phase called martensite. Tempering reheats quenched steel to reduce brittleness while maintaining strength.
Finishing operations may include pickling (removing scale with acid), coating (galvanizing or painting), and cutting to final dimensions. Throughout the process, quality control ensures the product meets specifications through mechanical testing, ultrasonic inspection, and chemical analysis.

10. Decide if the statements are True or False according to the text in Task 9.
1. The blast furnace produces finished steel ready for rolling.
2. Slag consists of molten impurities from the ironmaking process.
3. Torpedo cars transport molten iron to the steelmaking shop.
4. The BOF uses oxygen to oxidize carbon and other elements.
5. The EAF melts scrap using oxygen lances.
6. Secondary refining occurs after casting.
7. Degassing removes dissolved gases from molten steel.
8. Continuous casting produces semi-finished shapes.
9. Hot rolling is performed below the recrystallization temperature.
10. Tempering is done after quenching to reduce brittleness.
11. Pickling removes scale using acid.
12. Ultrasonic inspection is a quality control method.

11. Read the text below about aluminum and manganese alloys and match the sentence halves based on the text.

Aluminum and Manganese in Metallurgy
Aluminum and manganese are both important metals in modern metallurgy, though they serve very different purposes.
Aluminum is a lightweight, corrosion-resistant metal widely used in transportation, packaging, and construction. Pure aluminum is relatively soft, so it is almost always alloyed with other elements to improve its strength. Common alloying elements include copper, magnesium, silicon, and manganese.
Aluminum-manganese alloys are particularly important. Manganese improves the strength of aluminum without significantly reducing its ductility or corrosion resistance. The 3000 series of aluminum alloys (Al-Mn) are used for beverage cans, cooking utensils, and heat exchangers. The solid solubility of manganese in aluminum determines how much manganese can be effectively incorporated. When aluminum-manganese alloys are rapidly cooled (chilled) from the molten state, they can form "sub-cooled" solid solutions containing excess manganese beyond the normal equilibrium solubility. These sub-cooled alloys show increased hardness, tensile strength, electrical resistance, and corrosion resistance.
Manganese itself is a critical alloying element in steel production. Over 90% of all manganese produced is used in steelmaking. It serves several essential functions:
· As a deoxidizer, removing dissolved oxygen from molten steel
· As a desulfurizer, combining with sulfur to prevent hot shortness (brittleness at high temperatures)
· As an alloying element, increasing strength, hardness, and wear resistance
Manganese is also a key component in stainless steels and specialty alloys. High-manganese steels (containing 10-15% Mn) are used in applications requiring exceptional wear resistance, such as railway crossings and rock crushers.
The combination of aluminum and manganese demonstrates how different metals work together – aluminum providing lightweight construction materials, and manganese enabling the production of high-strength steels that form the backbone of modern infrastructure.

	Sentence Beginning
	Sentence Ending

	1. Aluminum is a lightweight, corrosion-resistant metal
	a) is used in beverage cans and cooking utensils.

	2. Pure aluminum is relatively soft,
	b) so it is almost always alloyed.

	3. Manganese improves the strength of aluminum
	c) widely used in transportation and packaging.

	4. The 3000 series of aluminum alloys
	d) without significantly reducing ductility.

	5. Sub-cooled Al-Mn alloys show increased hardness
	e) is used in steelmaking.

	6. Over 90% of all manganese produced
	f) and tensile strength.

	7. Manganese serves as a deoxidizer
	g) such as railway crossings.

	8. High-manganese steels are used in applications
	h) removing dissolved oxygen from molten steel.



12. Write a detailed summary (200-250 words) on the topic "Modern Metallurgical Production" based on the previous exercises. Include:

· The two main divisions of metallurgy
· Raw materials and the blast furnace process
· Steelmaking processes (BOF and EAF)
· Casting and rolling operations
· Heat treatment and alloying
· Quality control and sustainability
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