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ВВЕДЕНИЕ 

 

Цель преподавания дисциплины «Иностранный язык» заключает-

ся в формировании у студентов уровня коммуникативной компетен-

ции, достаточного для решения социальных и профессионально-

ориентированных задач в процессе общения на иностранном языке, а 

также для дальнейшего самообразования обучающихся. 

Задачами дисциплины «Иностранный язык» являются: 

− повышение уровня языковой компетенции студентов за 

счет привлечения языковых средств в соответствии с темами, сфера-

ми и ситуациями общения, связанными с повседневной, учебной и 

профессиональной деятельностью; 

− развитие коммуникативных умений в четырех основных ви-

дах речевой деятельности (говорении, аудировании, чтении, письме);  

− расширение знаний о национально-культурных традициях 

стран изучаемого языка, особенностях речевого и делового этикета; 

− развитие учебной автономии студентов в процессе изуче-

ния иностранного языка для осуществления иноязычной коммуника-

ции, в том числе с использованием новых информационных техноло-

гий. 

В результате изучения дисциплины студент должен: 

знать:  

− основные правила современного русского и иностранного 

языков и культуры речи; 

− основы официально-деловой письменной речи в рамках 

изучаемого материала; 

− принципы дифференциации лексики по сферам примене-

ния (бытовая, терминологическая, общенаучная, официальная); 

− культуру, традиции стран изучаемого языка, правила рече-

вого этикета; 

− основы ораторского искусства; 

уметь:  

− логически верно, аргументированно и ясно выстраивать 

диалогическую и монологическую речь с использованием релевант-

ных лексико-грамматических средств в основных коммуникативных 

ситуациях неофициального и официального общения;  

− понимать диалогическую и монологическую речь в сфере 

бытовой, учебной и профессиональной коммуникации;  

− читать различные виды текстов;  
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− создавать различные виды речевых произведений (тезисы, 

аннотация, частное письмо, эссе и т. д.); 

владеть: 

− русским и иностранным языком на уровне, обеспечиваю-

щем эффективное социальное и профессиональное взаимодействие; 

− иностранным языком в объеме, необходимом для возмож-

ности получения информации из зарубежных источников; 

− навыками письменного и устного аргументированного из-

ложения собственной точки зрения;  

− стремлением к личностному и профессиональному само-

развитию. 

Цель лабораторных занятий: формирование у студентов уровня 

иноязычной коммуникативной компетенции, достаточного для реше-

ния профессионально-ориентированных задач в процессе общения на 

иностранном языке.   

Лабораторные занятия проводятся в лингафонном кабинете, что 

позволяет использовать разные организационные формы работы (об-

щий, парный, индивидуальный режимы). Каждый учащийся имеет 

индивидуальное рабочее место с выходом в интернет и с возможно-

стью подключения наушников, регулировкой громкости, проговари-

вания слов, фраз, а также записи собственного голоса. Данные техни-

ческие условия способствуют более успешному усвоению учебного 

материала, приобретению необходимых языковых навыков и повы-

шению мотивации при изучении дисциплины. 

Формируемые компетенции на лабораторных занятиях (модуль 4) 

для направления 35.03.06 «Агроинженерия»: УК-4 − способен осуще-

ствлять деловую коммуникацию в устной и письменной формах на 

государственном языке Российской Федерации и иностранном(ых) 

языке(ах). 

Лабораторные занятия: № 29-42.  

Вид контроля: экзамен. 

Модуль 4 «Профессиональная сфера общения» выстроен с учетом 

профессионально-ориентированного подхода к обучению иностран-

ному языку (English for Specific Purposes / ESP) и предполагает фор-

мирование у студентов способности иноязычного общения с учетом 

особенностей профессионального мышления путем организации мо-

тивационной и исследовательской деятельности. Методика ESP по-

зволяет интегрировать два вида деятельности – познание и общение. 

Осуществление подобной интеграции в рамках занятий подразумева-
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ет моделирование ситуаций профессиональной деятельности в учеб-

ных условиях. Данные виды деятельности рассматриваются как реа-

лизация коммуникативного подхода, который направляет обучаю-

щихся на активизацию и использование собственных языковых зна-

ний на практике с целью преодоления языкового барьера. В процессе 

решения определенных проблем активизируются не только знания, 

но и развиваются коллективные формы общения, то есть коммуника-

тивная компетенция. 

 Оценка освоения дисциплины формируется на основании ре-

зультатов модульно-рейтинговой системы контроля знаний (на осно-

вании рейтинг-плана). В итоговую сумму баллов входят результаты 

всех контролируемых видов деятельности: аудиторная работа (все 

виды речевой деятельности), выполнение самостоятельной работы 

студентов (по всем видам речевой деятельности), посещение занятий. 

  

Таблица 1 − Трудоемкость модулей и модульных единиц 

дисциплины (модуль 4) 

Модули и модульные единицы 

дисциплины 

Всего 

часов 

на мо-

дуль 

Контакт-

ная 

работа 

Внеау-

дитор-

ная ра-

бота 

(СРС) 
Л ЛЗ 

Модуль 4. Профессиональная сфера об-

щения 
64  28 36 

Модульная единица 4.1.  Инженерия по 

отраслям 
12  4 8 

Лабораторное занятие № 29. Виды инжене-

рии. Инженер-электрик 
6  2 4 

Лабораторное занятие № 30. В поисках ра-

боты (резюме, сопроводительное письмо, 

собеседование.) 

6  2 4 

Модульная единица 4.2.  Электрооборудо-

вание и электротехнологии 
52  24 28 

Лабораторное занятие № 31. Основы физи-

ки 
6  2 4 

Лабораторное занятие № 32. Материалове-

дение. Технология конструкционных мате-

риалов 

4  2 2 

Лабораторное занятие № 33. История раз-

вития электричества 
4  2 2 

Лабораторное занятие № 34. Природа элек-

трического тока 
4  2 2 
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Окончание табл. 1 
Лабораторное занятие № 35. Электрическая 

цепь и ее элементы 
4  2 2 

Лабораторное занятие № 36. Электрические 

измерения 
4  2 2 

Лабораторное занятие № 37. Виды электри-

ческих машин 
4  2 2 

Лабораторное занятие  № 38. Электроснаб-

жение и электропотребление 
4  2 2 

Лабораторное занятие  № 39. Традицион-

ные источники энергии 
4  2 2 

Лабораторное занятие № 40. Альтернатив-

ные источники энергии и энергосбережение 
6  2 4 

Лабораторное занятие № 41. Электрифика-

ция агропромышленного комплекса 
4  2 2 

Лабораторное занятие  № 42. Правила экс-

плуатации и обслуживания электрического 

оборудования 

4  2 2 

 

Таблица 2 − Тематический план проведения лабораторных               

занятий  
Модули и модульные единицы  

дисциплины 
Вид деятельности 

Всего 

часов 

Модуль 4. Профессиональная сфера общения Тестирование 28/4 

Модульная единица 4.1.  Инженерия по от-

раслям 
Тестирование 4/2 

Лабораторное занятие № 29. Виды инжене-

рии. Инженер-электрик 

Составление должно-

стной инструкции 
2 

Лабораторное занятие № 30. В поисках рабо-

ты (резюме, сопроводительное письмо, собе-

седование) 

Диалог по заданной 

ситуации, тестирова-

ние 

2 

Модульная единица 4.2.  Электрооборудо-

вание и электротехнологии 
Тестирование 24/2 

Лабораторное занятие № 31. Основы физики Изучающее чтение 

текста 
2 

Лабораторное занятие № 32. Материаловеде-

ние. Технология конструкционных материа-

лов 

Лексико-

грамматический тест 
2 

Лабораторное занятие № 33. История разви-

тия электричества 

Реферирование  

текста 
2 

Лабораторное занятие № 34. Природа элек-

трического тока 

Изучающее чтение 

текста 
2 

Лабораторное занятие № 35. Электрическая 

цепь и ее элементы 
Описание схемы 2 
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Окончание табл. 2 
Лабораторное занятие № 36. Электрические 

измерения 

Лексико-

грамматический тест 
2 

Лабораторное занятие № 37. Виды электриче-

ских машин 

Рефлексивное чтение 

текста, высказывание 

мнения по проблеме 

2 

Лабораторное занятие № 38. Электроснабже-

ние и электропотребление 

Рефлексивное чтение 

текста, высказывание 

мнения по проблеме 

2 

Лабораторное занятие  № 39. Традиционные 

источники энергии 

Реферирование  

текста 
2 

Лабораторное занятие № 40. Альтернативные 

источники энергии и энергосбережение 

Высказывание мне-

ния по проблеме 
2 

Лабораторное занятие № 41. Электрификация 

агропромышленного комплекса 

Изучающее чтение 

текста 
2 

Лабораторное занятие № 42. Правила экс-

плуатации и обслуживания электрического 

оборудования 

Составление памятки 2 

 

ОСНОВНАЯ ЧАСТЬ 

МЕТОДИЧЕСКИЕ УКАЗАНИЯ ПО КАЖДОЙ ТЕМЕ 

 

Модуль 4. Профессиональная сфера общения 

 

Лабораторное занятие № 29 

 

Тема занятия: Виды инженерии. Инженер-электрик (2 ч.). 

Цель занятия: формирование представлений о видах инженерии и 

должностных обязанностях, развитие навыков диалогической речи. 

Формируемые на занятии компетенции: УК-4.  
 

Task 1. Read the introductory text and give the general definition of engi-

neering in your own words.  

Engineering is based principally on physics, chemistry, and mathe-

matics, and their extensions into materials science, solid and fluid mechan-

ics, thermodynamics, transfer and rate processes, and systems analysis. 

Engineering as a profession involves different tasks. It can refer spe-

cifically to the manufacture or assembly of engines, machine tools and 

machine parts. It is also used more generally to describe the creative appli-

cation of scientific principles to design, develop, construct and forecast the 
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behaviour of structures, apparatus, machines, manufacturing processes and 

works. 

The function of scientists is to know, while that of engineers is to do: 

they must solve specific problems. 
 

Task 2. Match the definitions (A-E) to the branches of engineering.  

1. Mechanical engineering.   2. Electrical engineering.     

3. Civil engineering.        4. Structural engineering.    

5. Chemical engineering. 

A. The branch of engineering that deals with the application of physical 

science (e.g. chemistry and physics), with mathematics, to the process of 

converting raw materials or chemicals into more useful or valuable forms.  

B. Broad field of engineering dealing with the planning, design, construc-

tion, maintenance and management of physical infrastructure networks. 

Today this branch deals with power plants, bridges, roads, railways, struc-

tures, water supply, irrigation, the natural environment, sewer, flood con-

trol, transportation and traffic. 

C. Engineering discipline that involves the application of principles of 

physics for analysis, design, manufacturing, and maintenance of mechani-

cal systems. It requires a solid understanding of key concepts including 

mechanics, kinematics, thermodynamics and energy. 

D. The field of engineering that deals with the design of any structural sys-

tem(s), the purpose of which is to support and resist various loads. 

E. Professional engineering discipline that deals with the study and/or ap-

plication of electricity, electronics and electromagnetism. The field first 

became an identifiable occupation in the late nineteenth century with 

commercialization of the electric telegraph and electrical power supply. 

 

Task 3. Here is an extract from a speech made by a careers advisor to a 

group of students choosing their future courses of study at university. 

Complete the speech by choosing one of the words below: 

machines    /    highway    /    mechanical    /   chemical   /   civil   /   phys-

ics    /   electrical   /    develop    /    production    /    electronic. 

Engineering students should have an understanding of maths,                  

(1) ______ and chemistry. Working with pharmaceuticals, food, mineral 

processing and chemical manufacturing, a (2) _____ engineer is trained to 

understand, design, control, and investigate material flows. If you enjoy 

problem solving and find projects such as the Channel Tunnel and the 

Three Gorges Dam interesting, (3) _______ engineering may be for you. 
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You will produce creative designs at an economical price white paying due 

concern to the environment. If your interest is in road building, then you 

may decide to follow a specialized course in (4) _______ engineering. By 

studying (5) ______ and (6) ________ engineering you learn about the de-

sign of complete systems, such as computers, controllers, power and trans-

port systems. (7) _______  engineers plan, design and (8) _______ a wide 

range of things: washing machines, cars and spacecraft. (9) _______ engi-

neers work very closely with mechanical engineers, to make new products 

at the right price, on time and in the correct quantity. As well as designing 

and selecting (10) _______ and materials, they also organize people and 

finance. 

 
Task 4. Are the given sentences true or false? Correct the false ones. 

1. Chemical engineering deals with converting raw materials. 

2. Civil engineering involves design and maintenance of mechanical sys-

tems. 

3. Structural engineering applies and studies electromagnetism. 

4. Mechanical engineering requires solid understanding of kinematics and 

thermodynamics. 

5. Chemical engineering mainly deals with building physical infrastructure 

networks.  

6. Structural engineering designs systems to resist various loads. 

 

Task 5. Language study: deals with / is concerned with. 

We can show the link between a branch of engineering or an engineer and 

things they are concerned with in a number of ways: 

1. Electrical engineering deals with electricity. 

2. Electrical engineers deal with electricity. 

3. Electrical engineering is concerned with electricity. 

4. Electrical engineers are concerned with electricity. 

5. Electricity is the concern of electrical engineers. 

Fill in the gaps in the following description of the different branches 

of engineering using information from this diagram and appropriate lan-

guage. 
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The main branches of engineering are civil, (1) _______, (2) 

_______ and electronic. Mechanical engineering is (3) _____   _____ ma-

chinery of all kinds. This branch of engineering includes (4) _________, 

automobile, (5) ________ , and heating and ventilating. The first three are 

concerned with transport: (6) _________, cars and planes. The last (7) 

_______ with air conditioning, refrigeration. etc. 

Electrical engineering deals with (8) ________ from generation to 

use. Electricity generating is (9) ________ with power stations. Electrical 

installation deals (10) _____ cables, switchgear, and connecting up elec-

trical equipment. 

Two branches of engineering include both (11) ______  and (12) 

______ engineers. These are mining and (13) _______ engineering. The 

former deals with mines and mining equipment, the latter with hospital 

(14) ____ of all kinds. 

 

Task 6. Listen to these short extracts. To which branch of engineering 

do these engineers belong? Note the words which helped you decide.  

 

Task 7. Work in a group of four. In turns, ask each other questions. Follow 

the link: https://quizlet.com/291025006/introduction-to-engineering-flash-

cards/. Count how many correct answers you have. 

 

Task 8. Choose the right words to fit into the following paragraph. 

careers  / electricity   /    team  / products   / schedules   /  reality  / 

demand   /  needs  /   in charge    /  appliances. 

The world today would not be able to function without (1) _____ , so 

the (2) _____ for electrical engineers is constantly on the rise. 

https://quizlet.com/291025006/introduction-to-engineering-flash-cards/
https://quizlet.com/291025006/introduction-to-engineering-flash-cards/
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Electrical engineers are (3) _____ of designing and developing elec-

trical systems and (4) _____. The products and systems they work on are 

incredibly varied, and be as large scale as huge factories down to house-

hold goods and (5) _____. Like all areas of engineering, their job essential-

ly involves turning ideas into (6) _____. 

Electrical engineers works with transformers, circuits, electrical parts 

and wiring to create products that rely on electricity to function. They are 

often given project specifications from their employees they have to work 

for, usually in a (7) _____ with other engineers and related people. 

They have many roles within projects, including creators, planners, 

designers and managers. They are involved in projects from start to finish 

and oversee every part of the process. Some of the processes that electrical 

engineers may be involved in include: anticipating and identifying cus-

tomers (8) _____ and translating them into design specifications; building 

prototypes; identifying and monitoring milestones along the projects de-

velopment; supervising construction plans; designing and drawing elec-

trical systems; selecting appropriate materials; and developing mainten-

ance (9) _____. They are kept very busy and have a great diversity in their 

(10)_____. 

 

Task 9. In pairs, describe the duties of an electrical engineer. You can fol-

low the link for help: https://medium.com/readers-writers-digest/a-

beginners-guide-to-electrical-engineering-daab142bce35. Use the template 

and hints below. 

     A Job Description 

Job title: Electrical Systems Engineer. 

Reports To: The [job title] will report to [positions title or titles this posi-

tion reports to]. 

Job Overview: Provide a brief, 4-sentence description of the role, what 

success in the position looks like, and how it fits into the company or or-

ganization overall. 

Responsibilities and Duties: 
− List the essential duties required to carry out this job. 

− List them in order of importance. 

− Use complete sentences. 

− Start sentences with verbs. 

− Use the present tense. 

− Use gender-neutral language. 

 

https://medium.com/readers-writers-digest/a-beginners-guide-to-electrical-engineering-daab142bce35
https://medium.com/readers-writers-digest/a-beginners-guide-to-electrical-engineering-daab142bce35
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Qualifications: 
− Education level. 
− Experience. 
− Specific skills. 
− Personal characteristics. 
− Certifications. 
− Licenses. 
− Physical abilities. 

 

Лабораторное занятие № 30 

 
Тема занятия: В поисках работы (резюме, сопроводительное пись-
мо, собеседование) (2 ч.). 
Цель занятия: формирование представлений о процессе трудоуст-
ройства и требованиях к соискателям, развитие навыков аудирования 
и диалогической речи. 
Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 
 

Task 1. Study the vocabulary: Looking for a job. Put the phrases in order. 
There is more than one possible answer. 
To find a job / to write a CV / to go for an interview / to lose your job/ to 
look for a job / to fill in an application form / to be unemployed / to apply 
for a job / to get unemployment benefit / to earn a lot of money. 
 
Task 2. Put sentences (l–12) in the correct order to make a story about Jez. 
1. For an interview. But he said the job was. 
2. My friend, jez, is unemployed at the moment. He… . 
3. Benefit at first because he decided to take a holiday. But now he’s 
looking. 
4. Was working for a multinational company and he was. 
5. Job. He didn’t get unemployment. 
6. Find a job soon. 
7. For about three jobs every week. He saw an interesting.  
8. For a new job. I helped him to write his cv and he applies. 
9. Advert in the newspaper last week. He filled in the. 
10. Earning a lot of money. But last month he lost his. 
11. Application form and went. 
12. Terrible – the people were really unfriendly. I’m sure he will. 
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Task 3. Have you got the skills you need for the 21
st
 century workplace?  

Before you read the text, do the preparation exercise. Fill the gaps with the 

correct phrase from the box.  

1. Analyse information          2. Communicate well   3. Problem solving  

4. Good at making decisions  5. The 21st century      6. Age of technology 

 

We are living in (1)_________. Some people call it the (2) ________. We 

need to learn skills such as (3) ___________ and we need to be able to. 

(4)_____________ with other people around the world. Employers are 

looking for people who can. (5) ______________ well, people who are 

able to recognise whether information is reliable or not. They also like 

people who are. (6) ____________ without asking for help.  

Now read about what employers are looking for and test yourself to 

see if you are prepared! 

http://learnenglishteens.britishcouncil.org/sites/teens/files/skills_for_the_2

1st-century_workplace_-_exercises.pdf. 

Do the exercises online to check your understanding.  

1. Check your understanding: true or false. 

2. Check your understanding: gap-fill. 

Which of the skills mentioned in the article do you think is the most im-

portant? Why? 

 

Task 4. Match the words and phrases in the table to their definitions. 

1. Recruitment       2. CV            3. Post                4. Database 

5. Candidate          6. Flexible     7. Relevant        8. Reference 

 

Definitions: 

1. A person who is competing to get a job. 

2. A document that describes your qualifications and working history to 

support a job application. 

3. Able to change or be changed easily according to the situation. 

4. The process of finding people to work for a company or become a new 

member of an organization. 

5. A computer system that stores lots or information. 

6. Connected with what is happening or being discussed. 

7. A person who knows you can say why you are suitable for a job. 

8. A job in a company or organization.  

 

http://learnenglishteens.britishcouncil.org/sites/teens/files/skills_for_the_21st-century_workplace_-_exercises.pdf
http://learnenglishteens.britishcouncil.org/sites/teens/files/skills_for_the_21st-century_workplace_-_exercises.pdf
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Task 5.  Listen to an interview with a recruitment expert, who talks 

about his experience of reading CVs and offers some good advice on writ-

ing them (http://learnenglish.britishcouncil.org/en/professionals-

podcasts/advice-writing-cvs). 

Decide if the following statements are true or false.  

1. Part of John Woodrow’s job is deciding which new people his company 

will employ.  

2. Woodrow reads hundreds of CVs every month.  

3. His company does not accept CVs.  

4. Woodrow’s company keeps lists of potential employees on a computer.  

5. Woodrow will ignore a CV which is too long.  

6. He thinks the first CV he looks at is too short.  

7. One problem with the first CV is that it includes irrelevant information.  

8. Woodrow suggests that placements are not important when describing 

your experience.  

9. The second CV has too much space on it.  

10. The second CV includes information about the languages the person 

can speak.  

11. Woodrow is only interested in people who can speak Spanish. 

 

Task 6. In pairs, discuss the following questions. 

1. What status do engineering jobs have in Russia? Is this profession in 

demand abroad? 

2. What qualifications do people need to work as electrical engineers? 

3. Why have you chosen the profession of an electrical engineer? 

4. What do you know about job vacancies in the electrical engineering 

field? 

5. Is your future profession rewarding? What do you like about it? 

6. What are the biggest challenges in the job of an electrical engineer? 

 

Лабораторное занятие № 31 

 

Тема занятия: Основы физики (2 ч.). 

Цель занятия: актуализация знаний о базовых физических понятиях 

и явлениях и формирование умений составления глоссария по теме. 

Формируемые на занятии компетенции: УК-4. 

 

 

 

http://learnenglish.britishcouncil.org/en/professionals-podcasts/advice-writing-cvs#sthash.w9SJtPIj.dpuf
http://learnenglish.britishcouncil.org/en/professionals-podcasts/advice-writing-cvs#sthash.w9SJtPIj.dpuf
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Задания к занятию 

 

Task 1. Match these subfields of physics to their areas of study. 

1. Magnetism. 

2. Thermodynamics. 

3. Mechanics. 

4. Electricity. 

А. Relationship between heat and other 

Forms of energy. 

B. The phenomenon of electric charge. 

C. The effect of forces on bodies. 

D. Magnets and effects of magnetic fields. 

 

Task 2. Read the text «Overview of physics». Answer the questions be-

low.  

1. What does physics deal with? 

2. Why do some definitions of physics seem inadequate? 

3. What do physicists attempt to understand? 

4. Why do physicists sometimes abandon a field of research? 

5. Why are people with varied interests attracted to studying physics? 

6. What is the impact of physics on life? 

7. What is the relation of physics to other sciences? 

A typical short dictionary definition says that physics is a branch of 

science that deals with matter, energy, and their interactions. This is vague 

and general enough to include what is usually considered to be chemistry; 

in any case, it does not give any real feeling for what is involved. Longer 

dictionary entries usually expand the definition by noting that physics in-

cludes subfields such as mechanics, heat, electricity, and so forth. They 

give no clues as to why some subfields of science are included and others 

are not. 

A better approach to defining physics is to ask what physicists are 

concerned about. Physicists attempt to understand the basic rules or laws 

that govern the operation of the natural world in which we live. Since their 

activities and interests evolve with time, the basic science called physics 

also changes with time. 

Many of the most active contemporary subfields of physics were un-

dreamed of a generation or two ago. On the other hand, some parts of what 

are now considered to be chemistry or engineering were once considered 

to be physics. This is because physicists sometimes gradually abandon a 

field once the basic principles are known, leaving further developments 

and practical applications to others.  

The fact that physics deals with the basic rules governing how the 

world works lets us see why people with varied interests may find the 
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study of physics interesting and useful. For example, a historian who 

wants to understand the origin of our contemporary society will find signi-

ficance in the story of the development of physics and its relationship to 

other human activities. Similarly, a philosopher concerned about concepts 

of space and time will profit greatly from understanding the revolutionary 

twentieth century advances in physics. 

An obvious impact of physics on both the life and physical sciences 

is in the area of instrumentation. Physical principles underlie the operation 

of light and electron microscopes, of X-ray machines and nuclear magnetic 

resonance spectrometers. Physics is also fundamental to a true understand-

ing of chemistry, biology, and the earth sciences. The physical laws go-

verning the behavior of molecules, atoms, and nuclei are the basis for all 

chemistry and biochemistry. At the macroscopic level, the effects of forces 

of various types strongly influence the shapes of anatomical and human-

built structures. Physiology offers many examples of physical processes 

and principles; diffusion within cells, the regulation of body temperature 

and the electrical signals in nerves are just a few. In exercise science, ac-

tivities ranging from running and jumping to karate can be analyzed and 

sometimes optimized by the application of physical principles. 

(M.M. Sternheim, J.W. Kane from «General Physics» by). 

 

Task 3. In pairs, check your knowledge and define whether the sentences 

are true or false. Correct the false ones. Use any online resources if you are 

not sure about your answer. 

1. Physics is a modern science about nature. 

2. The word «physics» takes its origin from the Latin word meaning na-

ture. 

3. Physics studies various phenomena in nature. 

4. Physics divides itself very naturally into three great branches. 

5. Theoretical physics is the science of making observations and devising 

experiments. 

6. On the basis of experimental facts theoretical physics makes observa-

tions. 

7. Physics deals with phenomena that can be described in terms of matter 

and energy. 

8. The atom consists of a centrally situated electron surrounded by a num-

ber of protons.  
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Task 4. Test yourself on the basic concepts of physics. Follow the link: 

https://play.howstuffworks.com/quiz/can-you-pass-a-basic-physics-test. 

Make a glossary of basic concepts of physics. See the example below. 

 

Glossary 

 

Atom (n) − the smallest particle of an element that exhibits the properties 

of an element (атом). 

 

Лабораторное занятие № 32 

 

Тема занятия: Материаловедение. Технология конструкционных 

материалов (2 ч.). 

Цель занятия: Актуализация знаний о свойствах конструкционных 

материалов и формирование лексического навыка по указанной теме. 

Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 

 

Task 1. Read the text and answer the questions: 

1. What does Materials Science and Technology deal with? 

2. What are the main categories of structural materials? 

3. What kind of materials are composites? 

4. What plays an important role in materials selection? 

Materials Science and Technology deals with the study of materials, 

with the way of their processing and fabrication for the needs of modern 

industrial production. Engineers have to know the best and most economi-

cal materials to use. They must also understand the properties of these ma-

terials and how they can be worked. 

There are four main categories of structural materials. Metals, ceram-

ics and polymers are traditionally identified as the main types of engineer-

ing materials. Composites are added as another category that involves 

some combination of the three fundamental types. They all have different 

mechanical, physical and other properties which play an important role in 

materials selection. 

The science of materials technology has a long history. Its progress 

accelerated markedly in the 19
th

 century with the construction of railways, 

bridges, tunnels, with building ocean-going ships and complex machines. 

But it was only at the beginning of the 20
th

 century that research started in 

https://play.howstuffworks.com/quiz/can-you-pass-a-basic-physics-test
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the physics of materials strength. It was the age of high speeds, pressures, 

and temperatures which could be generated and withstood only with the 

help of new materials. That’s why creation of new materials with better 

properties was of tremendous importance. 

Now scientists are engaged in producing new synthetic rubbers, 

lightweight metal alloys which could reduce the weight of machines and 

give considerable saving of materials. At present a great deal of research 

and development is being carried out to produce special grades of plastics 

which have additional advantages of ease of production, dimension stabili-

ty, good fatigue resistance, corrosion resistance and ability to withstand 

variations in temperature. 

We also need «high-tech» ceramics for power generation, engineer-

ing polymers for metal substitution, advanced composites for aerospace 

application, semiconductors for increasingly sophisticated electronic de-

vices, non-metallic superconducting magnets with increasingly high oper-

ating temperatures and many other sophisticated and unknown materials. 

Further development of the very old science of materials technology 

requires much theoretical knowledge and practical skill. It is also worth 

noting that new advanced materials will play a key role in the economy of 

the 21
st
 century and thus Materials Science and Technology is at the fore-

front of economic growth. 

 

Task 2. Match the two parts to make correct sentences.  

 

1. If a material is stiff. 

2. If a material is brittle. 

3. If a material is plastic. 

4. If a material yields. 

5. If a material fractures. 

6. If a material is elastically de-

formed. 

A. It is malleable and/or ductile. 

B. It has low elasticity and low ten-

sile strength. 

C. It has low elasticity and high ten-

sile strength. 

D. It has been extended to a point 

before its elastic limit. 

E. It has been loaded beyond its ul-

timate tensile strength. 

F. It has been significantly plastical-

ly deformed, but not broken. 

 

Task 3. Scanning tables.  

Scan the table which follows to find a material which is: 

1. Soft. 
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2. Ductile. 

3. Malleable. 

4. Tough. 

5. Scratch-resistant. 

6. Conductive and malleable. 

7. Durable and hard. 

8. Stiff and brittle. 

9. Ductile and corrosion-resistant. 

10. Heat-resistant and chemical-resistant. 

11. A metal used to make aircraft. 

12. Plastics used for adhesives. 

13. Steel which can be hardened. 

14. An alloy suitable for castings. 

15. A plastic with very low friction. 

16. A material suitable for safety helmets. 

17. A metal suitable for a salt-water environment. 

18. A metal for general construction use but which should be protected 

from corrosion. 

19. A plastic for car bodies. 

20. The metal used for the conductors in printed circuit boards. 

 
Materials Properties Uses 

Metals   

Aluminium 
Light, soft, ductile, highly con-

ductive, corrosion-resistant 

Aircraft, engine compo-

nents, foil, cooking uten-

sils 

Copper 

Very malleable, tough and duc-

tile, highly conductive, corro-

sion-resistant 

Electric wiring. PCBs,  

tubing 

Brass 

(65 % copper, 35 % 

zinc) 

Very corrosion-resistant. Casts 

well, easily machined. Can be 

work hardened. Good conductor 

Valves, taps castings, ship 

fittings, electrical contacts 

Mild steel 

(iron with 0,15 % to 

0,3 % carbon) 

High strength, ductile, tough, 

fairly malleable. Cannot be har-

dened and tempered. Low cost. 

Poor corrosion resistance 

General purpose 

 

High carbon steel 

(iron with 0,7 % to 

1,4 % carbon) 

 

 

Hardest of the carbon steels but 

less ductile and malleable. Can 

be hardened and tempered 

Cutting tools such as drills, 

files, saws 
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Thermoplastics   

ABS 

High impact strength and 

toughness, scratch-resistant, light 

and durable 

 

Safety helmets, car com-

ponents, telephones, kit-

chenware 

Acrylic 

Stiff, hard, very durable, clear, 

can be polished easily. Can be 

formed easily 

Aircraft canopies, baths, 

double glazing 

Nylon 
Hard, tough, wear-resistant, sel-

flubricating 

Bearings, gears, casings 

for power tools 

Thermosetting 

plastics 
  

Epoxy resin 

High strength when reinforced, 

good chemical and wear resis-

tance 

Adhesives, encapsulation 

of electronic components. 

Polyester resin 
Stiff, hard, brittle. Good chemi-

cal and heat resistance 

Moulding, boat and car 

bodies 

Urea formaldehyde 

Stiff, hard, strong, brittle, heat 

resistant, and a good electrical 

insulator 

Electrical fittings, 

adhesives 

 

(E. H. Glendenning, N. Glendenning from «Electrical and mechanical en-

gineering» by).  

 

Task 4. Making definitions 

Study these facts from the table about aluminium: 

1. Aluminium is a light metal. 

2. Aluminium is used to make aircraft. 

We can link these facts to make a definition of aluminium: 

Aluminium is a light metal which is used to make aircraft. 

Use the table from the previous exercise to make definitions of each of the 

materials in column A. Choose the correct information in columns B and C 

to describe the materials in column A.   
A B C 

1. An alloy 

2. A thermoplastic 

3. Mild steel 

4. A conductor 

5. An insulator 

6. High carbon steel 

7. Brass 

8. A thermosetting plas-

tic 

 

 

A metal 

A material 

An alloy 

Allows heat or current to flow easily. 

Remains rigid at high temperatures. 

Does not allow heat or current to flow easily. 

Contains iron and 0,7 % to 1,4 % carbon. 

Becomes plastic when heated. 

Contains iron and 0,15 % to 0,3 % carbon. 

Formed by mixing other metals or elements. 

Consists of copper and zinc 
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Лабораторное занятие № 33 

 

Тема занятия: История развития электричества (2 ч.). 

Цель занятия: закрепление навыков изучающего чтения и рефери-

рования текста. 

Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 

 

Task 1. Discuss the following questions in pairs. 

1. What well-known natural phenomena are associated with electricity? 

2. What do you know about the first manifestations of electricity that 

the humanity came across? 

3. Do you know who: 

− Presented the idea that electricity had positive and negative ele-

ments and that the flow was from positive to negative? 

− Proved that lightning was a form of electricity? 

− Developed the first electric battery? 

− Discovered magnetic induction? 

− Invented the electric light bulb? 

− Discovered electric waves and how to measure them? 

− Developed the first AC motor? 

 

Task 2. Read the text and check your answers. 

 

FROM THE HISTORY OF ELECTRICITY 

Electricity is a general term encompassing a variety of phenomena 

resulting from the presence and flow of electric charge. These include 

many easily recognizable phenomena, such as lightning, static electricity, 

and the flow of electrical current in an electrical wire as well as less famil-

iar concepts such as the electromagnetic field and electromagnetic induc-

tion. 

The word is from the New Latin ēlectricus, «amber-like», coined in 

the year 1600 from the Greek ήλεκτρον (electron) meaning amber (har-

dened plant resin), because static electricity effects were produced classi-

cally by rubbing amber. 

Electrical phenomena have been studied since antiquity, though ad-

vances in the science were not made until the seventeenth and eighteenth 

centuries. Practical applications for electricity however remained few, and 
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it would not be until the late nineteenth century that engineers were able to 

put it to industrial and residential use. The rapid expansion in electrical 

technology at this time transformed industry and society. Electrical power 

is the backbone of modern industrial society, and is expected to remain so 

for the foreseeable future. 

Long before any knowledge of electricity existed people were aware 

of shocks from electric fish. Ancient Egyptian texts dating from 2750 BC 

referred to these fish as the «Thunderer of the Nile». Electric fish were 

again reported millennia later by ancient Greek, Roman and Arabic natu-

ralists and physicians. Possibly the earliest and nearest approach to the dis-

covery of the identity of lightning, and electricity from any other source, is 

to be attributed to the Arabs, who before the 15
th

 century had the Arabic 

word for lightning (raad) applied to the electric ray.  

Ancient cultures around the Mediterranean knew that certain objects, 

such as rods of amber, could be rubbed with cat’s fur to attract light ob-

jects like feathers. Thales of Miletos made a series of observations on stat-

ic electricity around 600 BC, from which he believed that friction rendered 

amber magnetic, in contrast to minerals such as magnetite, which needed 

no rubbing. Thales was incorrect in believing the attraction was due to a 

magnetic effect, but later science proved a link between magnetism and 

electricity. 

Electricity would remain little more than an intellectual curiosity for 

millennia until 1600, when the English scientist William Gilbert made a 

careful study of electricity and magnetism, distinguishing the lodestone ef-

fect from static electricity produced by rubbing amber. 

Further work was conducted by Otto von Guericke, Robert Boyle, 

Stephen Gray and C. F. du Fay. In the 18
th

 century, Benjamin Franklin 

conducted extensive research in electricity, selling his possessions to fund 

his work. In June 1752 he is reputed to have attached a metal key to the 

bottom of a dampened kite string and flown the kite in a storm-threatened 

sky. A succession of sparks jumping from the key to the back of the hand 

showed that lightning was indeed electrical in nature. 

In 1791, Luigi Galvani published his discovery of bioelectricity, de-

monstrating that electricity was the medium by which nerve cells passed 

signals to the muscles. 

Alessandro Volta’s battery, or voltaic pile, of 1800, made from alter-

nating layers of zinc and copper, provided scientists with a more reliable 

source of electrical energy than the electrostatic machines previously used. 

The recognition of electromagnetism, the unity of electric and magnetic 
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phenomena was due to Hans Christian Oersted and André-Marie Ampère 

in 1819-1820. 

Michael Faraday invented the electric motor in 1821, and Georg 

Ohm mathematically analysed the electrical circuit in 1827. Electricity and 

magnetism were definitively linked by James Clerk Maxwell, in particular 

in his «On Physical Lines of Force’ in 1861 and 1862. 

While the early 19
th 

century had seen rapid progress in electrical 

science, the late 19
th

 century saw the greatest progress in electrical engi-

neering. Through such people as Nikola Tesla, Thomas Edison, Ottó Blá-

thy, Ányos Jedlik, Sir Charles Parsons, Joseph Swan, George Westing-

house, Ernst Werner von Siemens, Alexander Graham Bell and Lord Kel-

vin, electricity was turned from a scientific curiosity into an essential tool 

for modern life, becoming a driving force for the Second Industrial Revo-

lution (https://definedelectric.com). 

 

Task 3. Mark the statements as true (T) or false (F). Prove with the 

text. 

1. Static electricity effects were first noticed while metal was being 

rubbed.  

2. As electrical phenomena have been known since antiquity, the 

electricity has been in significant use since then as well.  

3. Electrical power is going to be the priority in a modern industrial 

society in the foreseeable future.  

4. Possibly Egyptians were the first to approach the identity of elec-

tricity from any other source.  

5. The Mediterraneans were aware of the fact that some rubbed ob-

jects attracted light things. 

6. William Gilbert is known to have distinguished the lodestone ef-

fect of static electricity. 

7. Benjamin Franklin’s experiments were supported and hugely 

funded.  

8. Alessandro Volta is known to be the inventor of the electric motor. 

 

Task 4. Match the following words from the text (task 2) to make up word 

partnerships. Use them in the sentences of your own. 

 

1. Foreseeable  

2. Residential  

3. Modern  

A. Application 

B. Use 

C. Future 

https://definedelectric.com/


 25 

4. Practical  

5. Intellectual  

6. Electrical 

7. Ancient  

8. Industrial  

D. Culture 

E. Use 

F. Engineering 

G. Curiosity 

H. Society 
 

Task 5. Render the text (task 2) according to the plan below. 

1. The title of the article/text.  

The article is headlined… / The headline of the article I have read is... 

2. The author of the article.  

The author of the article is... / The article is written by... 

It is/was published/ printed in… 

3. The main idea of the article.  

The article is about… / is devoted to… /deals with… / touches upon… 

4. The contents of the article.  

The author writes (stresses, thinks, points out) that...  

The article contains… / includes…/ describes…/ analyzes... 

According to the text the author reports ... 

The author gives some examples to illustrate… 

The author arrives at… / comes to… / the (following) conclusion(s)... 

5. Your opinion of the article.  

I found the article interesting (important, valuable, useful, well-illustrated, 

dull, of no value, poor, inadequate, disappointing, irrelevant, too hard to 

understand, stimulating, thought-provoking) because… 

 

Лабораторное занятие № 34 

 

Тема занятия: Природа электрического тока (2 ч.). 

Цель занятия: актуализация знаний о природе электрического тока и 

формирования лексического навыка по заданной теме. 

Формируемые на занятии компетенции: УК-4. 

 

Задания к занятию 

 

Task 1. Translate the following basic word partnerships with energy. Fit 

some of them into the following sentences. 

energy 

~ companies ~ conservation ~ consumer ~ consumption  

~ content ~ economy ~ efficiency ~ equipment ~ import  

~ minister ~ production ~ requirements  ~ resources  
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~ saving ~ security ~ sources ~ strategy ~ market  

~ sector ~ supply ~ technology ~ user   

1. What is the most efficient and environmentally friendly type of e___ 

p___ for home use? 

2. The company produces alternative e___ e____ that converts energy 

from moving water into electricity. 

3. E___ t___ is an interdisciplinary engineering science having to do with 

the efficient, safe, environmentally friendly and economical extraction, 

conversion, transportation, storage and use of energy. 

4. E___ M____ Charles Hendry told Members of Parliament that govern-

ments had spent £ 2.2 billion supporting wind power over eight years. 

5. The appetite for oil and other e ____ s ___ is growing dramatically, with 

worldwide e___ c___ projected to increase by 36 percent by 2035. 

6. E____ c____ supports the ecofriendly lifestyle by providing energy, 

which saves your money and at the same time saves the earth. 

7. The major e____ u____in most buildings is the heating, ventilating, and 

air conditioning (HVAC) system. 

8. The world e ____ e ___ has the largest influence on the decisions that 

people and governments make. 

 

Task 2. Read the text about electric current. Pay attention to the hig-

hlighted words. 

Electricity is a great gift science that has given to mankind. We use 

electricity almost all the time and it has been a part of our modern lifestyle. 

We can’t even imagine our lives without this precious gift. Electric cur-

rent is the core of electricity. And what is electric current? Electric current 

is the motion of charged particles in wire. For example, a flow of water in 

river or ocean is called as water current, the same way in electric current, 

charged particles are flowing. 

There are three particles in an atom; electron, proton, and neutron. 

Electron is a negatively charged particle while the proton is positively 

charged. Electrons and protons attract each other while electron-electron 

(like charges) and proton-proton (like charges) repels each other. 

Electric charge particles are electrons and holes. Holes are actually a 

deficiency of electrons. In a conductor, electrons and holes are present but 

mostly electrons are there. While in semiconductor both electrons and 

holes are present in almost equal amount. These charged particles are the 

basis to make lots of electronic devices like diodes, transistors, etc. 
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When an electric conductor is connected across a battery, electric po-

tential is applied to it. This will make the electrons flow from negative 

terminal to positive terminal of the battery. The free electrons which move 

while supplying kinetic energy are responsible for conducting property of 

an element. This movement of electrons which are actually charge carriers 

produces current. Thus electric current is the rate of flow of electric 

charge through a conductor with respect to time. 

Electric current is denoted with the symbol «I». Charge of charge 

carriers is denoted by «Q». Therefore, I=Q/t. 

Electric current is the amount of charge passing through a conductor 

with respect to time. Unit of charge is coulomb and time is seconds. So, 

the formula for current is given by C/s or we call it Ampere. 

1 Ampere of electric current means 1 coulomb of charge passing 

through a conductor in 1 second.  

When we connect the battery to an electric conductor, electrons from 

the negative terminal of the battery start moving towards the positive ter-

minal of the battery. Thus the motion of electrons is from negative to posi-

tive terminal of the battery (see fig. 1). While the direction of conventional 

current is from positive terminal to negative terminal of the battery. 

 

 
Fig. 1. Direction of flow of current and electrons 

 

Basically, there are two types of current. 

Alternating current: Alternating current (AC) is the flow of charges 

that changes its direction periodically. This type of supply is used to power 

buildings, offices, etc. You get the AC power supply from the mains sock-

et at your home. 

Direct current: Direct current (DC) is the flow of charges in only one 

direction. In DC source, electrons emerge from negative terminal and 
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move towards positive terminal of the battery. We power most of the low 

power devices with DC power. If we want to supply these devices from the 

mains socket, you need to convert it into Direct Current (DC) supply first.  

 
Fig. 2. Electric current 

 

There are mainly two effects of electric current: 

1. Heat effect: Current is dissipated in the form of heat. Heat 

evolved is directly proportional to the current flowing. If the current flow-

ing is less, heat will be less and if the current flowing is more, more 

amount of heat is produced. This heating effect is useful in several ways. 

This heating effect is used in electric heater. Here resistance is increased 

to increase the amount of heat. Moreover, it is also used in the electric 

fuse. The more heat will break the fuse wire and thus circuit will break. 

2. Magnetic effect. We can observe magnetic field across a cur-

rent carrying wire. You can place a compass near an electrically stressed 

conductor and you will observe deflection in compass. This shows the 

presence of a magnetic field. This is the well-known Oersted’s experiment. 

Now you can understand how important electric current is in our day to 

day life and of course, it is not possible to assume this modern world with-

out electricity. Current is becoming more and more important to our lives 

day by day (https://www.codrey.com/dc-circuits/what-is-electric-current/). 

 

Task 3. Answer the questions. 

1. How many particles are there in an atom? What are they? 

2. Correct the statement: electrons and protons repel each other while 

electron-electron (like charges) and proton-proton (like charges) attract 

each other.  

3. What is the difference between a conductor and a semiconductor? 

4. What produces electric current? 

5. What is 1 Ampere equal to? 

6. Explain the difference between AC and DC. 

https://www.codrey.com/dc-circuits/what-is-electric-current/
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7. Correct the statement: If the current flowing is more, heat will be less 

and if the current flowing is less, more amount of heat is produced. 

8. What experiment is used to identify the presence of magnetic field? 

 

Task 4. Match the common notions of electricity with relevant definitions. 

1. Electromagnetic in-

duction  

A. The generation of a magnetic field around a 

current-carrying conductor 

2. Electric charge  

 

B. The combination of an electric (E) field and 

a magnetic (H) field 

3. Static electricity C. Any of a class of devices, consisting of a 

group of electrochemical cells that convert 

chemical energy into electrical energy 

4. Electromagnetism D. The force (voltage) that produces an electric 

current in a circuit 

5. Electric current E. Electric charge at rest, generally produced by 

friction or electrostatic induction  

6. Battery F. The production of a voltage in a coil because 

of a change in the number of magnetic lines of 

force (flux linkages) passing through the coil  

7. Electromagnetic 

field 

G. A basic physical quantity that is a source of 

electromagnetic fields 

8. Electromotive force H. The flow of electrons through a circuit 

 

Лабораторное занятие № 35 

 

Тема занятия: Электрическая цепь и ее элементы (2 ч.). 

Цель занятия: формирование лексического навыка по заданной теме 

и развитие учебной автономии студентов. 

Формируемые на занятии компетенции: УК-4. 

 

Задания к занятию 

 

Task 1. Read the introductory text. 

Electrical circuits are all around us, in our mobile phones, in our 

computers, in fan and also in the torch. It is difficult to assume the practic-

al use of electricity without circuits. We are all dependent on these com-

plex circuits around us. 

Follow the link to read more about electric circuits, their types and 

components: https://www.codrey.com/dc-circuits/what-is-an-electric-circuit. 

https://www.codrey.com/dc-circuits/what-is-an-electric-circuit/
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Answer the questions: 

1. What does an electrical circuit mainly consist of? 

2. What are the basic properties of electrical circuits? 

3. What circuit diagram symbols are used to indicate a cell and a battery? 

4. Give the definition: 

An open circuit is… 

A closed circuit is… 

A short circuit is…  

5. In what way can components be connected in a circuit? 

 

Task 2. Identify each circuit as a series or parallel one. Then read a de-

scription of a circuit and match it to the picture.  

 

 
 

 
 

 

Fig. 3. Parallel and series circuits 

 

1. There are two paths for the current to pass through. If one circuit is 

broken, the other light will still illuminate. 

2. There is a break in the circuit, so neither light will illuminate. 

3.  There is only one pass for the electrical current to pass through, if 

there is a break in the circuit, all three lights will go out. 

4. There are three paths for the current to pass through. If one circuit 

is broken, the other lights will still illuminate. 

 

Task 3. In pairs, test your knowledge. Follow the link: 

https://www.allaboutcircuits.com/worksheets/elementary-circuits. 

Discuss the answers. Check your answers online and review the mistakes. 

 

 

 

 

 

 

 

https://www.allaboutcircuits.com/worksheets/elementary-circuits/
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Лабораторное занятие № 36 

 

Тема занятия: Электрические измерения (2ч.).  

Цель занятия: актуализация знаний и формирование лексического 

навыка по заданной теме. 

Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 
 

Task 1. Match the physical quantities with their characteristics. 

1.  Current A. − The measure of the energy carried by the charge 

(«energy per unit charge»), potential difference. 

− Supplied by the battery (or power supply). 

− Used up in components, but not in wires. 

− Measured with a voltmeter, connected in parallel. 

− Measured in volts, v 

2. Resistance B. − The rate of using or supplying energy. 

− The symbol for it is p. 

− Measured in watts, w 

3. Voltage C. − The rate of charge flow. 

− The symbol i is used for it in equations. 

− Measured with an ammeter, connected in series. 

− Measured in amps (amperes), a 

4. Power D. − The property of a component which restricts flow 

of electric current. 

− The symbol for it is r. 

− Is measured in ohms, the symbol for ohm is an 

omega 

5. Capacitance E. − Depends on the power and the time for which is 

used (Power × Time). 

− The standard unit for it is the joule (J). 

− It is often measured in kilowatt-hours, kwh 

6. Energy  F. − The measure of a capacitor»s ability to store  a 

charge.                                                

− The symbol for it is c. 

− Measured in farads, f 

 

Task 2. Read the introductory text about current and power calculations. 

Then complete the extract using the words you think are suitable. 
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The photo shows a simple electric (1) c______t.                              

A cell provides an electric (2) c_______t . This flows 

through (3) w____s, which conduct the electricity 

(provide a way for it to travel). The current is used to 

light a lamp. 
 

So, like all circuits, the example includes: 

− an electrical supply- in this case, the cell; 

− an electrical (4) c_______r − an electrical path- in this case, wires; 

− one or more electrical components (or components) − electrical 

devices (in this case, the lamp) which have a function. 

Current − measured in (5) a_______s (A) − is the rate of flow of electric 

charge. Electric charge is carried by (6) e________s − particles with a 

negative charge (-), which are normally attached to atoms. When an elec-

tric current flows through a conductor, they move from one atom to anoth-

er- in the case of a copper wire, from one copper atom to the next. 

If the number of electrons flowing through a conductor increases, 

then the amperage, or current increases. When electrons flow, carrying a 

current, they can be called (7) c ______e carriers. 

The amount of current (in amps) flowing through a circuit will partly 

depend on the (8) e______e force (EMF) of the electrical supply. EMF is 

measured in volts (V), and is generally called (9) v_______e. It depends 

on the 'strength' of the electrical supply. In the diagram above, adding a 

second (10) c______l would supply a higher voltage. 

The amount of current will also depend on electrical (11) r_______e. 

This value − in ohms (O) − is a measure of how easily current can flow 

through the conductors and components in a circuit. For example, a lamp 

creates resistance because the filament − the metal wire inside it − is very 

thin. This limits the amount of current that can flow. Resistance also de-

pends on the materials used as conductors. For example, copper has a low 

resistance and so is a good conductor. Materials with very high resistance, 

such as plastics, are called (12) i_______s. Only very high voltages cause 

current to flow through them.  

 

Task 3. Complete the extract about current and power calculations using 

the words in the box. 

amps / components / conductor / circuit / current / ohms / resistance / 

supply / voltage / volts / wattage / watts 
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In electrical calculations, electromotive force is expressed by the let-

ter E, resistance by the letter R, and current by the letter I (which comes 

from the word «intensity»). 

According to Ohm's Law: I = E/R. 

In other words, the (1) ______ flowing through a (2) ______, measured in 

(3)_________ , equals the (4) ________ of the electrical (5) _____ meas-

ured in (6) _______ ,divided by the total (7) ________, measured in 

(8) _________. To work out the value of R, it is necessary to calculate the 

total resistance of all the (9) _________ and connecting lengths of (10) 

________ that make up the circuit. 

Once both the voltage and amperage are known, it is possible to work out 

the power, measured in (11) ______, that will be consumed. Power (P) can 

be calculated using the equation P = EI. Therefore (12) ________ equals 

voltage multiplied by amperage. 

 

Task 4. Test your knowledge. Follow the link: https://www. allaboutcir-

cuits.com/worksheets/voltage-current-and-resistance. Check your answers 

online and review the mistakes. 

 

Лабораторное занятие № 37 

 

Тема занятия: Виды электрических машин (2 ч.).  

Цель занятия: закрепление умений составления глоссария по теме. 

Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 

 

Task 1. Read the introductory text. Pay attention to the highlighted words. 

In electrical engineering, electric machine is a general term for ma-

chines using electromagnetic forces, such as electric motors, electric ge-

nerators, and others. They are electromechanical energy converters: an 

electric motor converts electricity to mechanical power while an electric 

generator converts mechanical power to electricity. The moving parts in a 

machine can be rotating (rotating machines) or linear (linear machines). 

Generators are classified into two types, AC generators and DC ge-

nerators.  
An AC generator converts mechanical energy into alternating current 

electricity. Because power transferred into the field circuit is much less 

than power transferred into the armature circuit, AC generators nearly al-
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ways have the field winding on the rotor and the armature winding on the 

stator. AC generators are classified into several types. In an induction ge-

nerator, the stator magnetic flux induces currents in the rotor. An induc-

tion generator draws reactive power from the connected system and so 

cannot be an isolated source of power. In a synchronous generator (alter-

nator), the current for the magnetic field is provided by a separate DC cur-

rent source. 

A DC generator is a machine that converts mechanical energy into 

Direct Current electrical energy. A DC generator generally has a commu-

tator with split ring to produce a direct current instead of an alternating 

current. 

Besides motors and generators, a third category often included is trans-

formers, which although they do not have any moving parts are also ener-

gy converters, changing the voltage level of an alternating current.  

Electrical Machines can also be categorized as static machine and 

dynamic machine. The transformer is an example of static electrical ma-

chine. Motor and generator both are dynamic electrical machine. 

 
Fig. 4. Classification of Electric Machines 

 

Now summarize what types of electrical machines are generally classified. 

Make a glossary.  

Glossary (sample) 

 

Atom (n) − the smallest particle of an element that exhibits the properties 

of an element (атом). 

 

Task 2. Match the definitions to the types of electrical machines. If neces-

sary, add some information to your glossary (see task 1) («Comprehensive 

dictionary of electrical engineering», editor-in-chief Phillip A. Laplante). 
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1. Motor  

 

A. A device that has two or more coils wound on an 

iron core. Provides an efficient means of changing 

voltage and current levels, and makes the bulk pow-

er transmission system practical 

2. Generator B. Classification of any of a variety of electrical 

machines in which an AC current in the stator coils 

is used to produce a rotating magnetic flux that, by 

Faraday action, induces an AC voltage in a set of 

coils (the induction coils) on the machine’s rotor 

3. Synchronous 

motor 

C. An electromechanical device that converts elec-

trical energy from a DC or an AC source into me-

chanical energy, usually in the form of rotary mo-

tion 

4. Transformer D. An electromechanical (rotating) machine in 

which the field winding is on the stator and carries 

DC current, and the armature winding is on the ro-

tor. The current and voltage in the armature winding 

is actually AC, but it is rectified by the commutator 

and brushes 

5. Induction ma-

chine 

E. An AC motor in which the average speed of 

normal operation is exactly proportional to the fre-

quency to which it is connected. Generally has ro-

tating field poles that are excited by DC 

6. DC machine F. Any of a variety of electromechanical devices 

that convert mechanical power into electrical power, 

typically via Faraday induction effects between 

moving and stationary current-carrying coils and/or 

magnets. Use mechanical motion to physically sepa-

rate stationary charges to produce a large electros-

tatic potential between two electrodes 

 

Task 3. Read the text. Complete with the missing parts. 

1. Where it actuates devices that require electricity. 

2. To keep the efficiency down to about 41 % for a fossil-fuel plant. 

3. To do work or provide some other form of energy such as light or heat. 

4. The vast majority derive it from heat engines. 

5. Seldom in the forms that can be used. 

6. To change mechanical energy into electrical energy. 
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The electrical energy supplied by a current to an appliance enables 

it (1)… Electric power is usually measured in Watts, kilowatts (1 000 

watts), and megawatts (1 000 000 watts). The amount of electrical energy 

used by an appliance is found by multiplying its consumed power by the 

length of time of operation. The units of electrical energy are usually watt-

seconds (joules), watt-hours, or kilowatt-hours. For commercial purposes 

the kilowatt-hour is the unit of choice. 

Electrical energy occurs naturally, but (2)… Generally, practical elec-

tric-power-generating systems convert the mechanical energy of moving 

parts into electrical energy. The electric generator is a machine that is used 

(3)… It operates on the principle of electromagnetic induction, discovered 

(1831) by Michael Faraday. When a conductor passes through a magnetic 

field, a voltage is induced across the ends of the conductor. The generator is 

simply a mechanical arrangement for moving the conductor and transmitting 

the current produced by the voltage to an external circuit, (4)… 

While systems that operate without a mechanical step do exist, they 

are at present either excessively inefficient or expensive because of a de-

pendence on elaborate technology. While some electric plants derive me-

chanical energy from moving water (hydroelectric power), (5)… in which 

steam is the working substance. The steam is generated with heat from 

combustion of fossil fuels or from nuclear fission. 

The conversion of mechanical energy to electrical energy can be ac-

complished with an efficiency of about 80 %. In a hydroelectric plant, the 

losses occur in the turbines, bearings, penstocks, and generators. The basic 

limitations of thermodynamics fix the maximum efficiency obtainable 

through converting heat to electrical energy. The necessity of limiting the 

temperature to safe levels also helps (6)… Most nuclear plants use low-

pressure, low-temperature steam operation, and have an even lower effi-

ciency of about 30 %. Nuclear plants have been able to achieve efficiency 

up to 40 % with liquid-metal cooling. It is thought that by using magneto 

hydrodynamic «topping» generators in conjunction with normal steam tur-

bines the efficiency of conventional plants can be raised to close to 50 %. 

These devices remove the restrictions imposed by the blade structure of 

turbines by using the steam or gasses produced by combustion as the 

working fluid.  

 

Task 4. Choose the correct words from the brackets to complete the de-

scriptions of different stages of AC generation and supply (1-6). Then, put 

the stages in the correct order.  
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1. After the step-up transformer, the current enters a (distribution / 

transmission) line. 

2. Current is produced, by electromagnetic induction, in the (magnet 

/ field coils) of a generator. 

3. The current goes from the last step-down transformer to a (distri-

bution / transmission) line. 

4. The current leaves the power (grid / station) and enters the home. 

5. Amperage is reduced and voltage is increased by a (step-up / step-

down) transformer. 

6. The current is stepped (up / down) from a higher voltage to a low-

er voltage, in stages. 

 

Task 5. Electric machines, in the form of generators, produce virtually all 

electric power on Earth, and in the form of electric motors consume ap-

proximately 60 % of all electric power produced. Electric machines were 

developed in the mid-19
th

 century and since that time have been a ubiquit-

ous component of the infrastructure. Developing more efficient electric 

machine technology is crucial to any global conservation, green energy, or 

alternative energy strategy. 

Follow the link: https://www.youtube.com/watch?v=qe05BVBsAc8. 

Watch the video about the experience of Provo Power, a member of the 

Utah Municipal Power Agency (UPMA).  

1. Why do you think it is called «The Breath of Fresh Air»? 

2. What is a new generator based on?  

3. Apart from its being environmentally-friendly, what other bene-

fits of new power generation do they mention? 

 

Лабораторное занятие № 38 

 

Тема занятия: Электроснабжение и электропотребление (2 ч.).  

Цель занятия: формирование умений анализировать и обсуждать 

информацию, представленную в виде диаграммы. 

Формируемые на занятии компетенции: УК-4.  

 

Задания к занятию 
 

Task 1. Read the introductory text about electric power transmission and 

study the table. Pay attention to the highlighted words. 

https://www.youtube.com/watch?v=qe05BVBsAc8
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Electric power transmission is the bulk movement of electrical 

energy from a generating site, such as a power plant, to an electrical subs-

tation. The interconnected lines which facilitate this movement are known 

as a transmission network. This is distinct from the local wiring between 

high-voltage substations and customers, which is typically referred to as 

electric power distribution. The combined transmission and distribution 

network is part of electricity delivery, known as the «power grid», or just 

«the grid» (fig. 5).  

 

 
Fig. 5. Diagram of an electric power system; transmission system is in blue 

 

Most transmission lines are high-voltage three-phase alternating cur-

rent (AC), although single phase AC is sometimes used in railway electri-

fication systems. High-voltage direct-current (HVDC) technology is used 

for greater efficiency over very long distances (typically hundreds of 

miles). HVDC technology is also used in submarine power cables (typical-

ly longer than 30 miles (50 km)), and in the interchange of power between 

grids that are not mutually synchronized. HVDC links are used to stabilize 

large power distribution networks where sudden new loads, or blackouts, 

in one part of a network can result in synchronization problems and cas-

cading failures. 

Electricity is transmitted at high voltages (66 kV or above) to reduce 

the energy loss which occurs in long-distance transmission. Power is 

usually transmitted through overhead power lines. Underground power 

transmission has a significantly higher installation cost and greater opera-

tional limitations, but reduced maintenance costs. Underground transmis-

sion is sometimes used in urban areas or environmentally sensitive loca-

tions. 

A lack of electrical energy storage facilities in transmission systems 

leads to a key limitation. Electrical energy must be generated at the same 

rate at which it is consumed. A sophisticated control system is required to 
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ensure that the power generation very closely matches the demand. If the 

demand for power exceeds supply, the imbalance can cause generation 

plant(s) and transmission equipment to automatically disconnect or shut 

down to prevent damage. In the worst case, this may lead to a cascading 

series of shut downs and a major regional blackout. Electric transmission 

networks are interconnected into regional, national, and even continent 

wide networks to reduce the risk of such a failure by providing multiple 

redundant, alternative routes for power to flow should such shut downs oc-

cur. Transmission companies determine the maximum reliable capacity of 

each line (ordinarily less than its physical or thermal limit) to ensure that 

spare capacity is available in the event of a failure in another part of the 

network. 

Answer the questions: 

1. Give the definition of electric power transmission. 

2. What is the advantage of HVDC technology? 

3. Why is electricity transmitted at high voltages? 

4. Compare overhead and underground power transmission. 

5. What happens if the demand for power exceeds supply? 

 

Task 2.  

2.1. Test your knowledge and choose the correct option. 

1. To minimize energy losses electricity is usually transmitted at the: 

a) lowest voltages;  b) average;  c) highest voltages. 

2. A rectifier is an electrical device that: 

a) increases current flow;  

b) converts alternating current to direct current; 

c) converts direct current to alternating current. 

3. An inverter is an electrical power converter that: 

a) changes direct current to alternating current;  

b) step up the voltage; 

c) changes alternating current to direct current. 

4. An electrical grid is: 

a) an interconnected network for delivering electricity from consumers to 

suppliers; 

b) a generating station that produces electrical power; 

c) a network of electric utilities connected by transmission and distribution 

lines and operated by one or more control centers. 

5. Generating plants are usually built: 

a) in densely populated areas;  
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b) not far from each other; 

c) quite far from heavily populated areas. 

6. When the power comes to the substation, it is:  

a) stepped down in voltage;  

b) stepped up to a higher voltage;  

c) transmitted further in the same voltage. 

 

2.2. Now read the text below and check your answers. 

1. Electrical energy is of little use unless it can be made available at 

the place where it is to be used. To minimize energy losses from heating of 

conductors and to economize on the material needed for conductors, elec-

tricity is usually transmitted at the highest voltages possible. As modern 

transformers are virtually loss free, the necessary steps upward or down-

ward in voltage are easily accomplished. Transmission lines for alternating 

current using voltages as high as 765 000 volts are quite common. For 

higher voltages it is advantageous to transmit direct current rather than al-

ternating current. Recent advances in rectifiers, which turn alternating cur-

rent into direct current, and inverters, which convert direct current into al-

ternating current, have made possible transmission lines that operate at 800 

000 volts and above. Such lines are still very expensive, however. 

2. Electric utilities are tied together by transmission lines into large 

systems called power grids. They are thus able to exchange power so that a 

utility with a low demand can assist another one with a high demand to 

help prevent a blackout, which involves the partial or total shutdown of a 

utility. Under such a system the utility experiencing too great load, as 

when peak demand coincides with the equipment failure, must remove it-

self from the grid or endanger other utilities. During periods in which de-

mand exceeds supply a utility can reduce the power drawn from it by lo-

wering its voltage. These voltage reductions, which are normally of 3 %, 5 

%, or 8 %, result in power reductions, or brownouts, of about 6 %, 10 %, 

or 15 %, causing inefficient operation of some electrical devices. The 

power distribution system, because of its generation of low-frequency 

electromagnetic fields, has been suggested as a possible source of health 

problems. 

3. The grid is an electricity network supporting all or some of the fol-

lowing four distinct operations: electricity generation, electric power 

transmission, electricity distribution and electricity control. It may be used 

to refer to an entire continent’s electrical network, a regional transmission 
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network or may be used to describe a subnetwork such as a local utility’s 

transmission grid or distribution grid. 

4. Electricity in a remote location might be provided by a simple dis-

tribution grid linking a central generator to homes. The traditional para-

digm for moving electricity around in developed countries is more com-

plex. Power generation plants are usually located near a source of water, 

and away from heavily populated areas. They are usually quite large in or-

der to take advantage of the economies of scale. The electric power which 

is generated is stepped up to a higher voltage − at which it connects to the 

transmission network. The transmission network transmits the power over 

long distances − sometimes across international boundaries − until it 

reaches its wholesale customer (usually the company that owns the local 

distribution network). Upon arrival at the substation, the power will be 

stepped down in voltage − from a transmission level voltage to a distribu-

tion level voltage. As it exits the substation, it enters the distribution wir-

ing. Finally, upon arrival at the service location, the power is stepped 

down again from the distribution voltage to the required service voltage. 

5. This traditional centralized model with its distinctions is breaking 

down with the introduction of new technologies. For example, the characte-

ristics of power generation can in some new grids be entirely opposite of 

those listed above. Generation can occur at low levels in dispersed loca-

tions, in highly populated areas, and not outside the distribution grids. Such 

characteristics could be attractive for some locales, and can be implemented 

if the grid uses a combination of new design options such as net metering, 

electric cars as a temporary energy source, or distributed generation 

(https://www.infoplease.com/encyclopedia/science/engineering/electrical/ 

power-electric/transmission-of-electrical-energy). 

 

2.3. Think of a headline for each paragraph in the form of a question.  

 

Task 3. Choose the right words to fit into the gaps:  

resources / generation / emissions / dramatically / demand / fuel / 

trends / relies / activities. 

Market (1)_____suggest that the demand for energy (2)_____will 

rise (3)______over the next 25 years: 

− Global (4) _______ for all energy sources is forecast to grow by  

57 % over the next 25 years. 

− U.S. demand for all types of energy is expected to increase by                

31 % within 25 years. 

https://www.infoplease.com/encyclopedia/science/engineering/electrical/%20power-electric/transmission-of-electrical-energy
https://www.infoplease.com/encyclopedia/science/engineering/electrical/%20power-electric/transmission-of-electrical-energy
https://www.infoplease.com/encyclopedia/science/engineering/electrical/%20power-electric/transmission-of-electrical-energy
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− By 2030, 56 % of the world’s energy use will be in Asia. 

− Electricity demand in the U.S. will grow by at least 40 % by 2032. 

− New power (5)________equal to nearly 300 (1 000MW) power 

plants will be needed to meet electricity demand by 2030. 

− Currently, 50 % of U.S. electrical generation (6)________on coal, 

a fossil (7) ________; while 85 % of U.S. greenhouse gas (8) ________ 

result from energy-consuming (9) _______ supported by fossil fuels. 

 

Task 4.  Listen to an electrical engineer at a power station giving a 

talk on factors influencing electricity consumption.  

1. What are the five factors she mentions? 

2. Complete the following extracts from the talk using the correct form 

of the following words: decrease   fall / increase / rise. 

− During periods of very cold or very hot weather, demand (1) 

______. The (2) ________ in demand is obviously due to millions of elec-

tric radiators coming on… 

− A key factor which (3) _______ or (4) ______ demand, is whether 

or not it’s light or dark…  

− …on cold, dark, winter evenings, the (5) _______ in demand is 

significant… 

− Generally, demand (6) ______ during the week, when factories and 

offices are operational… 

− So demand (7) _______ at the weekend. 

− There can be a sudden (8) ______ when people rush to switch ket-

tles on, or heat up snacks in microwaves, and then a sudden (9) _____ 

shortly afterwards. 

3. Match the words (1-8) from the talk to the definitions (a-h). 

1. Continuous  

2. Fluctuations  

3. Peaks and troughs  

4. Peak demand  

5. Range  

6. Band of fluctuation  

7. Blips  

8. Continual  

A. Maximum power requirement at a given 

time 

B. Amount between an upper and lower limit 

C. Without interruption 

D. High points and low points on a graph curve 

E. Regular and repetitive 

F. Momentary rises followed by a fall 

G. Changes, movements in general 

H. Zone of up-and-down movement 

(M. Ibbotson. from «Cambridge English for Engineering» by). 
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Task 5. In pairs, look at the bar chart and discuss the levels of electricity 

consumption around the world (see fig. 6). Suggest the reasons and give 

arguments.  

To describe trends, use vocabulary below. 

Trends Verbs Nouns 

Increase 

Rise / increase / go up / 

climb / improve/ jump/ 

move upward/ skyrocket 

A rise / an increase / 

a jump / an upward trend 

/ a growth / a climb 

an improvement/ 

Decrease 
Fall / decrease / decline / 

drop / reduce / go down / 

A fall / a decrease / 

a reduction / 

Steadiness 
Remain constant (steady, 

the same, stable) 
Steadiness / stability/ 

 

Adjectives: 

Big changes: dramatic, considerable, sharp, significant, rapid, sudden. 

Small changes: moderate, slight, steady, gradual, slow, gentle. 

Adverbs: 

Big changes: dramatically, considerably, sharply, significantly, rapidly, 

suddenly. 

Small changes: moderately, slightly, steadily, gradually, slowly, gently. 

 
Fig. 6. Electricity consumption around the world in 2008 compared to 2030        

(in million metric tons of oil equivalent) 
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Лабораторное занятие № 39 

 

Тема занятия: Традиционные источники энергии (2 ч.).  

Цель занятия: актуализация знаний и лексических навыков по ука-

занной теме, развитие учебной автономии студентов. 

Формируемые на занятии компетенции: УК-4.  

 

Task 1. The most common energy sources on the planet in modern times 

are those which use fossil fuels to generate their energy. More than 85 % 

of all primary energy on earth comes from fossil fuels, and although this 

percentage is being reduced slowly, total energy consumption continues to 

increase. Basic fossil fuels have been used to generate energy dates back 

earlier than recorded history, with coal used as a fuel for thousands and 

thousands of years. 

Traditional energy sources include coal, natural gas and oil. Once 

these sources are used up, they cannot be replaced, which is a major prob-

lem for humanity as we are currently dependent on them to supply most of 

our energy needs. Follow the link: https://www.nationalgeographic.org/ 

encyclopedia/non-renewable-energy/ and read about non-renewable tradi-

tional energy resources.  

Complete the table: 

Sources Advantages Disadvantages 

 

Task 2. Choose the right words in italics to fit into the passage about fossil 

fuel resources: 

lack / burning / cheaper / consumed / nonrenewable / experienced /              

however / cleaner / depleted / available / throughout. 

Fossil fuels are a (1) _______ resource. They are used in the produc-

tion of energy, and have been (2) _______ at increasing rates in recent his-

tory. Fossil fuels include coal, natural gas, and oil. All three of these are 

(3) _______ in a fixed supply, and are being rapidly (4) _______. 

The first major use of fossil fuels began during the Industrial Revolu-

tion in the 18
th

 century. (5) _______, it took until the beginning of the 20
th

 

century for coal to replace wood as the dominant source of fuel for the new 

industrial economy. 

Coal took over because it became much easier and (6) _______ to 

mine, and it was a better source of energy than wood. Within ten years, oil 

and natural gas replaced coal. These fossil fuels are (7) _______ than coal, 

and easier to transport. Also, oil can be used when liquid fuel is needed. 

https://www.nationalgeographic.org/%20encyclopedia/non-renewable-energy/
https://www.nationalgeographic.org/%20encyclopedia/non-renewable-energy/
https://www.nationalgeographic.org/%20encyclopedia/non-renewable-energy/
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In the 1970s, the world and especially the US (8) _______ serious 

fossil fuel shortages. When OPEC* put an embargo against the United 

States, many people began to conserve energy and realize the effects of a 

(9) _______ of fossil fuels. 

In 1984, the three major fossil fuels accounted for 82 % of the 

world’s commercial energy production. In the US, 91 % of the energy 

supply came from (10) ___ those fossil fuels. 

(11) _____ the history of industrialization, major changes have oc-

curred. In the beginning, the industrializing countries used substances such 

as wood that were available locally to generate energy. Now, by contrast, 

the developed countries rely on fossil fuels that are transported to them. 

*OPEC – Organization of the Petroleum Exporting Countries. 

 

Task 3. Decide which words and word combinations refer to which cate-

gory. Match four entries in each category. 

The origin of 

fossil fuels 

 

The purpose of 

fossil fuels uses 

The consequences 

of fossil fuels uses 

Technological 

and natural 

processes deal-

ing with fossil 

fuels 

Extraction 

 

Oil sands and 

shale 
Primeval gas cloud Global warming 

Medical pur-

poses 
Combustion Plant matter Heating 

Conversion to 

coal 

 

Degradation of 

Human health 

and 

Plant growth 

Lighting streets 

and homes 

Air pollution and 

smog 

Seeping out of 

the 

Ground 

 

Generation of 

Electricity 

 

Rising sea levels 

And oil spills 

 

A wide variety 

of 

Derivative  

products 

 

Task 4. Watch the video about how burning fossil fuels adds extra carbon 

dioxide to the atmosphere, and how this then leads to climate change. Fol-

low the link: https://www.youtube.com/watch?v=gBLQUplzZZo. 

Summarise the process of extra carbon dioxide release into the at-

mosphere. Do you agree with the speaker? Is the climate change issue a se-

rious or a far-fetched one?  

https://www.youtube.com/watch?v=gBLQUplzZZo
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Лабораторное занятие № 40 

 

Тема занятия: Альтернативные источники энергии и энергосбере-

жение (2 ч.).  

Цель занятия: актуализация лексических навыков по заданной теме, 

формирования навыков критического мышления. 

Формируемые на занятии компетенции: УК-4. 

 

Task 1. Complete these sentences using the most suitable word: 

1. Coal, natural gas and oil are all __________ (renewable / non-

renewable) energy resources. They release _________ (energy / electricity) 

when they are burned. 

2. Wind and solar energy are __________ (renewable / non-renewable) 

because they ____________ (can / cannot) be replaced. 

3. Coal, natural gas and oil are called ______ (nuclear fuels / fossil fuels). 

4. Two more examples of renewable energies are and ___________ (your 

ideas) __ . 

 

Task 2. Match each kind of energy with the correct sentence. Underline 

the key words. 

Wave power 

 

1. Is generated from running water. Dams are built 

across a lake or river in a valley to trap water. The water 

flows through tunnels and turns the turbines which make 

electricity 

Geothermal 

power 

2. Are used to convert the Sun’s energy into electricity 

Fossil fuels 3. Comes from the movement of water in the sea by the 

tides. These tides happen twice a day 

Hydroelectricity 4. Uses the energy of the waves to turn turbines that 

make electricity 

Nuclear energy 5. Uses the energy from plants and waste materials to 

make electricity 

Wind energy 6. Is made from radioactive uranium ore which occurs 

naturally in the ground 

Tidal energy 7. Uses the heat that comes from deep rocks under the 

surface of the Earth 

Biomass 8. Were formed in the Carboniferous period millions of 

years ago (before the dinosaurs!) 

Solar panels 9. Is used to turn wind turbines and make electricity 
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Task 3. Read the text and discuss the questions in pairs. 

 

FOSSILS VS. RENEWABLES: ENERGY’S FUTURE TODAY 

Coal, oil and natural gas are the three kinds of fossil fuels that we 

have mostly depended on for our energy needs, from home heating and 

electricity to fuel for our automobiles and mass transportation. The prob-

lem is, fossil fuels are non-renewable. They are limited in supply and will 

one day be depleted. There is no escaping this conclusion. At our rate of 

consumption, these fuels cannot occur fast enough to meet our current or 

future energy demands.  

Just how limited are our fossil fuel reserves? Some estimates say our 

fossil fuel reserves will be depleted within 50 years, while others say it 

will be 100-120 years. The fact is that neither one of these projections is 

very appealing for a global community that is so heavily dependent on fos-

sil fuels to meet basic human needs. 

There is a great deal of information and enthusiasm today about the 

development and increased production of our global energy needs from al-

ternative energy sources. Solar energy, wind power and moving water are 

all traditional sources of alternative energy that are making progress.  

      Alternative energy is an interesting concept when you think about it. 

In our global society, it simply means energy that is produced from 

sources other than our primary energy supply: fossil fuels. Sun, wind and 

water are perfect energy sources... depending on where you are. They are 

non-polluting, renewable and efficient. They are simple: all you need is 

sunlight, running water and / or wind. Not only do the uses of renewable 

energy sources help reduce global carbon dioxide emissions, but they also 

add some much needed flexibility to the energy resource mix by decreas-

ing our dependence on limited reserves of fossil fuels. 

      Essentially, these renewable energy sources create their own energy. 

The object is to capture and harness their mechanical power and convert it 

to electricity in the most effective and productive manner possible. There 

is more than enough renewable energy sources to supply all of the world’s 

energy needs forever; however, the challenge is to develop the capability 

to effectively and economically capture, store and use the energy when 

needed. 

      Take solar energy for example. The ultimate source of energy is the 

sun. Its energy is found in all things, including fossil fuels. Plants depend 

on the sun to make food, animals eat the plants, and both ended up becom-

ing the key ingredients for fossil fuels. Without the sun, nothing on this 
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planet would exist. The sun also provides enough energy that can be stored 

for use long after the sunsets and even during extended cloudy periods. 

But making it available is much easier said than done. It would be cost 

prohibitive to make solar energy mainstream for major world consumption 

in the near future. The technology is pretty much ready for many business 

and consumer applications, but it would be way too expensive to replace 

the current energy infrastructure used for fossil fuel energy. 

      Wind and hydroelectric power, which have been used effectively for 

generations, are also rapidly growing energy markets. The principle behind 

both is that the force of the wind and water currents is passed through tur-

bines, which convert their energy into electricity. Commercial wind energy 

is usually collected by wind «farms» essentially consisting of hundreds of 

wind turbines (windmills) spread over large plots of land. But hydroelec-

tric power is harnessed in several different methods. The most popular is 

through dams. Another form of hydroelectric energy is tidal power. In use 

since the early 1900s, tidal power stations collect the energy created by the 

rise and fall of the tides to convert to electricity. 

     Biomass energy, or energy from burning plants and other organic mat-

ter, is one of man’s earliest sources of energy. Wood was once the main 

source of power for heat, and it still is in many developing countries. Most 

people in developed countries use wood only for aesthetic purposes or 

secondary heating, limited mainly to fireplaces and decorative woodstoves. 

Roughly, one to two billion people in the developing nations still use wood 

as their primary source of heat. It is this group that is seen being among the 

first to convert to solar heating and energy because there is no other exist-

ing infrastructure to hinder its development. 

      Clearly, renewable energy resources will play an increasingly vital role 

in the power generation mix over the next century. Nobody really knows 

when the last drop of oil, lump of coal or cubic foot of natural gas will be 

collected from the Earth. And here is one very important factor: population 

growth. As the population grows upwards towards nine billion people over 

the next 50 years, the world’s energy demands will increase proportionate-

ly. All of it will depend on how well we manage our energy demands 

along with how well we can develop and use renewable energy sources. 

The demands on these alternative energy sources are inordinate – they will 

need to not only keep up with the increasing population growth, but need 

to go beyond these demands by contributing to the replacement of fossil 

fuel energy production in order to meet future energy needs and consider 

the natural environment.  
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Use the information from the text. Summarise what is said about: 
1. The prospects of using non-renewable sources of energy? 
2. The need for renewable sources of energy? 
3. The environmental impact of renewable and non-renewable energy 
sources? 
4. The ways solar, wind and hydroelectric power can be generated? 
 
Task 4. «The fact that oil is a «finite» material is not a problem… Every 
material is finite. Life is all about taking the theoretically finite but practi-
cally limitless materials in nature and creatively turning them into useful 

resources. The fossil fuel industry does it, the «renewable»  actually, the 

«unreliable»  energy industry doesn’t. End of story». Alex Epstein, an 

American author, energy theorist, and industrial policy pundit. 
The argument from governments, oil, coal and natural gas companies 

is that until renewable energy sources become more viable as major energy 
providers, the only alternative in meeting the increasing demands for ener-
gy from a growing global population that requires more and more energy, 
is to continue to extract fossil fuel reserves. 

Follow the link: https://developmenteducation.ie/feature/the-energy-
debate-renewable-energy-cannot-replace-fossil-fuels. Read «The energy 
debate: Renewable energy cannot replace fossil fuels». What is your opi-
nion on the issue?  

 
Task 5. Australian researchers just unveiled the most efficient solar panels 
ever. How efficient are they? What is the most efficient source of energy? 
What factors affect the efficiency of energy sources? Are there any side ef-
fects in using renewable energy sources? Follow the link and answer these 
questions: https://www.youtube.com/watch?v=0c4xk5dB014. 
 

Лабораторное занятие № 41 

 
Тема занятия: Электрификация агропромышленного комплекса (2 ч.).  
Цель занятия: формирования лексического навыка по заданной теме. 
Формируемые на занятии компетенции: УК-4  

 

Задания к занятию 

 
Task 1. Read the text.  Make some notes on: 

1. Types of electrical machines used for farming processes. 
2. Types of activities performed by a farmer. 

https://developmenteducation.ie/feature/the-energy-debate-renewable-energy-cannot-replace-fossil-fuels.
https://developmenteducation.ie/feature/the-energy-debate-renewable-energy-cannot-replace-fossil-fuels.
https://www.youtube.com/watch?v=0c4xk5dB014
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USE OF ELECTRICITY FOR FARMING PROCESSES 

 The use of energy on a farm is essential to the increase of agricultural 

production. Electricity is a clean, versatile and an inexpensive energy. 

Agricultural electrification can much improve the standards of living of 

village people.  

 Electrification is a key factor in our modern system of agriculture. A 

farmer has various electrical machines on the farm which are used to milk 

cows, store meat, process fruits and cook food. Electrically operated 

brooders, lamps, water warmers and many others provide the farmer with 

tools which save him labour. With the help of electricity farmer lights 

farm-houses at night, unloads the silo, pumps water, runs electric motors 

and does many other things.  

 New uses for the application of electricity are found every day. The 

farmer also uses electricity for the following: plant and animal production; 

insect control, application in ultra-violet form for bacteriological and bio-

logical purposes; heating and drying by means of infra-red light; color 

sorting. It is generally known that flowers can be forced to flower at a cer-

tain time by the changed duration of daylight or by means of regulated 

quantity of electric lighting. If used, infra-red light can improve the gener-

ation of certain seeds. Some insects can be killed by the application of 

these rays. Infra-red light produced artificially nowadays, is widely used as 

a source of heat in brood chambers for chicks and to a less extent in breed-

ing pens for pigs, lambs and calves. Infra-red light thaws water-pipes or 

prevents such pipes from freezing during severe cold. These rays can be 

used to dry vegetables and fruit artificially after washing.  

 

Task 2. Read the text. Is the information in the following sentences True / 

False / No information. 

 The agro-industrial complex, like any other object of energy con-

sumption, needs constant and uninterrupted energy supply, so that the 

work and tasks are performed according to the established schedules and 

deadlines, as well as bring the highest results. A peculiar characteristic fea-

ture of absolutely all agricultural objects is their geographical location, 

since all the key production resources without exception are located at a 

significant distance from the main power line.  

 In such circumstances, we cannot underestimate the importance of 

creating and providing automation systems to maintain stable operation of 

farm, livestock, greenhouse, poultry factory and warehouse equipment at 

the appropriate level in order to prevent damage to property and products. 
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Stable and uninterrupted power supply of the agro-industrial complex is 

primarily a necessary condition for its full operation, as well as the correct 

functioning of heating, ventilation, lighting, etc. A suitable solution to this 

problem is to provide agricultural enterprises with modern backup power 

plants. 

 Taking into account the specifics of production, as well as the direc-

tion of the tasks to be performed, the diesel power plants used for this pur-

pose must be equipped with an automatic start, an all-weather casing or a 

container-type installation. In addition, it is worth noting that it is very im-

portant to select a reserve power plant of suitable capacity. Regardless of 

the size of the enterprise, there is a constant risk of power outages, which 

can lead to equipment damage, non-compliance with the storage condi-

tions of products and, as a result, material damage due to products that 

have fallen into disrepair. Of course, the installation and operation of a 

backup diesel power plant often saves the situation, and since power out-

ages can occur at any time of the day, the automatic power connection of 

the equipment from the diesel power plant will save the use of human re-

sources. 

1. All agricultural objects are located in urban areas next to the main pow-

er line. 

2. Maintaining stable operation of agricultural equipment and facilities is 

possible only due to constant and uninterrupted energy supply. 

3. The diesel power plants used for agro-industrial complex purpose are 

costly and relatively new invention. 

4. Power outages are common at enterprises but they hardly ever lead to 

equipment or material damage. 

5. It is very important to select a backup power plant of suitable capacity. 

 

Task 3. Read and render the text according to the plan below. 

 

THE APPLICATION OF ELECTRICITY TO FARMING:  

A STORY DATED BACK TO HUNDRED YEARS AGO 

          by R.E. Neale 

 

 ABROAD, the use of electricity in connection with agricultural oper-

ations has attained dimensions of which residents in this country have no 

conception. Yet there is not the slightest reason why British farmers should 

not avail themselves of the manifold services which it can render them, 

even at the present time, whilst in the future it is hoped that a supply of 
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electricity will be made available in all parts of the land. In a few places 

real progress has been made in acquainting the farmer with the possibili-

ties and advantages of electrical methods; but these bright exceptions only 

emphasize the fact that, as a rule, this very important subject has been neg-

lected by both parties the farmer and the supply authority. 

 There is hardly a branch of agriculture in which electricity cannot be 

employed to advantage; moreover, it immensely adds to the amenities of 

country life, and should therefore help to stem the flow of population from 

the country to the town. In these days of dear labour and falling prices, 

mechanical aids are imperatively necessary to the farmer, and by adopting 

electricity, he not only fulfils this requirement most efficiently, but also 

adds very materially to the comfort of his household. 

 YEARS ago, agriculture was our chief industry. But due to the de-

velopment of the steam engine and to the industrial revolution transport 

was cheapened and accelerated, and the produce of the vast fertile plains 

of foreign countries was placed on our markets at prices with which our 

conservative-minded farmers could not compete, though the high quality 

of their goods enabled them to retain a share of the demand. Thus it came 

about that in the year 1913, 50 per cent of our total requirements of food 

was derived from foreign sources. Between 1871 and 1911, 4,000,000 

acres of arable land had gone out of cultivation, for it was far more profit-

able to devote it to grazing cattle. 

 Then came the great war, like a «harp medicine» indeed, threatening 

to cut off our imported supplies of food and to bring about the downfall of 

the Empire by sheer starvation of the island Kingdom. That peril was 

averted in great part by the feverish activity of our agriculturists, who put 

forth every effort to increase the amount of food produced within our bor-

ders. This increase was effected largely by the use of mechanical tractors 

and other machines operated by mechanical power. 

 The conditions which still obtain, and are likely to continue in opera-

tion, compel the British agriculturist to adopt intensive methods of cultiva-

tion and to make use of machinery as far as possible, in order to compen-

sate for the high wages and the scarcity of labour which are experienced in 

all parts of the country 

(https://archive.org/stream/electricityinagr00allerich/electricityinagr00aller

ich_djvu.txt). 

Render the text according to the plan below. 

1. The title of the article / text.  

The article is headlined ... / The headline of the article I have read is... 

https://archive.org/stream/electricityinagr00allerich/electricityinagr00allerich_djvu.txt
https://archive.org/stream/electricityinagr00allerich/electricityinagr00allerich_djvu.txt
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2. The author of the article.  

The author of the article is ... / The article is written by... 

It is/was published/ printed in … 

3. The main idea of the article.  

The article is about / is devoted to /deals with / touches upon… 

4. The contents of the article . 

The author writes (stresses, thinks, points out) that...  

The article contains / includes / describes / analyzes... 

According to the text the author reports ... 

The author gives some examples to illustrate … 

The author arrives at /comes to/ the (following) conclusion(s)... 

5. Your opinion of the article.  

I found the article interesting (important, valuable, useful, well-illustrated, 

dull, of no value, poor, inadequate, disappointing, irrelevant, too hard to 

understand, stimulating, thought-provoking) because... 

 

Лабораторное занятие № 42 

 

Тема занятия: Правила эксплуатации и обслуживания электрическо-

го оборудования (2 ч.).  

Цель занятия: актуализация знаний о технике безопасности, закреп-

ление навыков диалогической речи. 

Формируемые на занятии компетенции: УК-4  

 

Задания к занятию 

 

Task 1. Read the introductory text and discuss the questions. 

 Although electricity is a part of everyday live, it still has many ha-

zards. Following a few simple safety rules can save your life. Electricity 

shocks people when their bodies become part of an electrical path be-

tween either a live wire and the ground or two live wires with opposite 

charges.  

 Being shocked can cause serious burns. It can also paralyze muscles. 

Electrocution is also a major risk when working with electricity.  

 To reduce electrical safety hazards always de-energize power sources 

before working with electrical equipment and follow lockout/tagout pro-

cedures. 

 Remember: all electricity, including static electricity, can be danger-

ous. Never take risks. 
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1. What are some of the hazards of working with electricity? 

2. What are some of the risks people may take when doing electrical re-

pairs? 

3. Is static electricity dangerous? 

 

Task 2. Read the sentence pair. Choose where the words best fit the 

blanks. 

1. Burn / live wire: 

A. Touching a _________ is very dangerous. 

B. A serious __________ should be seen by a doctor. 

2. De-energize / electrocution: 

A. Electricians __________ sockets before they work on them. 

B. _______ can be prevented by following safety rules. 
3. Risk / static electricity:  

A. _______ often builds up on door knobs. 

B. There is always a _______ of getting hurt at work.  

 

Task 3. Dorian Food Processing is standardising safety procedures at its 

plants around the world.  

1.  Read the following extract from the contents page of the company's 

new safety documentation and answer the question. 

What kinds of electrical maintenance might be carried out in a factory? 

 

LV &HV ELECTRICAL MAINTENANCE OPERATIONS 

Part 1. Identifying and designating Restricted Areas (switchboards, trans-

former stations, areas with exposed conductors). 

Part 2. Authorizing maintenance: 

− the role of the Electrical Supervisor; 

− procedures for issuing Permits to Work. 

Part 3. Isolating and energising circuits: 

− lock-out procedure; 

− temporary warning notices on switchboards. 

2. Listen to Stephanie explaining the safety procedures.  

A.  What is meant by the following phrases? 

1) restricted areas; 

2) a permit to work; 

3) the electrical supervisor; 

4) the lockout procedure. 
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B. Complete the following extracts from the conversation by underlining 

the phrases that give the strongest emphasis.  

1) …so it is essential that these should be kept locked at all times / all the 

time; 

2) under no circumstances should anyone / Nobody should under any 

circumstances be able to access them…;  

3) … it is important that permits are issued each time / every single time 

someone enters…; 

4) and it’s crucial that there’s just one / just a single key to each restricted 

area; 

5) then, while they’re working, it’s vital / it’s advisable that they keep the 

key on them…  

(M. Ibbotson from «Cambridge English for Engineering» by). 

 

Task 4. Match the answers to the questions. 

Questions: 

1.What does electric current do to muscle tissue? 

2.What can electric current do to motor muscles (fingers, arms, legs)? 

3.What can electric current do to heart and lungs? 

4.Why should you use one hand while working on live power circuits? 

Which hand? 

5.Why is water dangerous when working around electric power? 

6.Why is metal jewelry dangerous to wear when working on electric cir-

cuits? 

7.What kinds of tools are best for working on live power circuits? 

8.What kind of immediate medical attention does an electric shock victim 

require? 

9.What footwear is appropriate when working around electric power? 

10.What footwear is not appropriate when working around electric power? 

Answers:  

A. Tools with electrically-insulated handles. 

B. Because the metal pieces optimize contact between your skin and an 

exposed power conductor, or between two power conductors. 

C. Closed-toed work boots or shoes with good, thick, insulating soles. 

D. It lowers the resistance of porous substances, including human skin. 

E. Sandals, flip-flops, or other shoes exposing the skin. 

F. Paralyze them. 

G. Electric current causes muscles to contract. 
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H. To minimize the danger of an across-the-chest path for electric current. 

The right, because the heart is more vulnerable to shock current going 

through the left-hand side of the chest. 

I. CPR if they are not breathing or their heart is not beating. 

J. It may cause them to involuntarily contract. 

 

Task 5. Complete the text with the missing phrases. There is one phrase 

you don’t need. 

1. To evaluate the situation you are in. 

2. Whenever you work with power tools or on electrical circuits. 

3. Looking after your own safety. 

4. The switch can be defective. 

5. Many activities that can generate electrical currents. 

6. Of preventable electrical accidents occur each year. 

7. Cause current to flow through the body. 

8. To place electrified appliances. 

 

ELECTRICAL SAFETY BASICS 

We live in an electrified society. Most of our modern devices, in-

struments, and appliances at work, at home, and for leisure are electricity 

powered either through electrical utilities, and/or through the use of batte-

ries. We are also engaged in (1) _________, such as electrical sparks.  

Most of us appreciate the potential dangers of electricity even if we 

do not fully understand how electricity works. We learn early on in life not 

to stick things (other than power cords) in electrical outlets or we will get a 

nasty shock. We learn that it is dangerous (2) __________, such as a hair 

blow dryer, near or in water. For most of us though, the hazards associated 

with electricity are not always obvious, and in many cases electrical ha-

zards are hidden inside electrical boxes, behind panel doors, or contained 

inside equipment and instruments used in the course of our work.  

(3) ___________, there is a risk of electrical hazards, especially elec-

trical shock. Anyone can be exposed to these hazards at home or at work. 

Workers are exposed to more hazards because job sites can be cluttered 

with tools and materials, fast-paced, and open to the weather. Risk is also 

higher at work because many jobs involve electric power tools. Electrical 

workers must pay special attention to electrical hazards because they work 

on electrical circuits. Coming in contact with an electrical voltage can (4)
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________ resulting in electrical shock and burns. Serious injury or even 

death may occur.  

Safety is an attitude; safety is knowledge. Safe workers are not 

fooled by terms such as low voltage. They do not assume protective devic-

es are working. They do not assume a circuit is off even though the switch 

is in the OFF position. They know that (5) _______ . Before they act, they 

investigate, they follow procedures, when in doubt, they do not act, and 

they consult their instructor. 

To be safe, you must think about your job and plan for hazards. To 

avoid injury or death, you must understand and recognize hazards. You 

need (6) _______ and assess your risks. You need to control hazards by 

creating a safe work environment, by using safe work practices, and by re-

porting hazards to a supervisor.  

As a source of energy, electricity is used without much thought about 

the hazards it can cause. It is a sobering fact that hundreds (7) ________, 

many resulting in serious injury, and even death. Countless electrical inci-

dents (e.g. minor electrical shocks) and unsafe acts involving electrically 

powered devices or electrical infrastructure go unreported each year. 

 

Task 6. In pairs, discuss the following basic precautions for working on 

electrical circuits. Student A, you are a safety officer; Student B, you are 

an engineering manager. Use the following hints. 

Before starting: 

Isolate circuit at switch-

board. 

Test circuit – no current 

During work: 

Tighten connections 

fully, don’t damage in-

sulation 

To finish: 

Check no loose wires. 

Test circuit 
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ИНОСТРАННЫЙ ЯЗЫК (МОДУЛЬ 4) 
 

Методические указания 

к лабораторным занятиям 
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