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Unit 1 
 
Лексико-грамматические задания 
 
Выполните письменно упражнения № 1-17. 
Прежде чем выполнять упражнения, внимательно изучите 

следующие правила. 
1. Видовременные формы английского глагола в активном залоге. 
2. Употребление артиклей. 
3. Местоимения. 
4. Степени сравнения прилагательных. 
5. Грамматические функции и значения многозначных слов one, ones, 

it, that, those. 
6. Модальные глаголы. 

 
Видовременные формы английского глагола в активном залоге 
 
1. Прочитайте текст и поставьте глаголы в скобках в 

необходимую временную форму (Present Simple, Present Continuous, 
Past Simple, Present Perfect). 

Образец: I (live) in England since 2010. – I have lived in England since 
2010. (Present Perfect) 

My name is Sergey Ivanov. I  am from Mogilev. I (1. be) born in Mogilev 
and (2. live) there for 20 years. I (3. go) to secondary school until I was 17. For 
five years I (4. study) mechanical engineering at the Belarusian Russian 
University. I (5. graduate) in 2014 with honours. Up until a month ago I was 
working in one of Mogilev companies. Last month I (6. decide) to apply for a 
job in one of the engineering companies in Minsk. I was lucky to be accepted 
and now I (7. look forward) to my new job. I just (8. move) to Minsk. I (9. never 
work and live) in Minsk before, but I have a few friends here. We (10. know) 
each other since we were at university so the move shouldn’t be too difficult.  

 
2. Прочитайте и переведите предложения, выберите правильную 

временную форму глагола.  
Образец: The metal (has melted/ melted/ melts) at very high 

temperatures. – The metal melts at very high temperatures. Металл плавится 
при очень высоких температурах.  

1. The introduction of electronics (transformed/ had transformed/ has 
transformed) the way engineers work in factories. 

2. We must complete the work within two months, so at present we (are 
working/ work/ will be working) 24 hours a day. 



 

  

  

4 
 

3. In this process an engineer usually (will heat/ heats/ heat) the mixture to 
120 oC. 

4. Industry (will start/ starts/ started) to use nuclear energy in the mid-
1950s.  

5. While they (were carrying out/ carried out) tests in the laboratories, the 
researchers (were analyzing/ analyzed) the results. 

6. Had the builders completed the foundation by the time the construction 
manager (arrives/ arrived/ arriving)? 

7. The new method (increased/ will increase/ is increasing) productivity 
by 15 % last month. 

8. The welder (will finish/ will have finished/ finished) the work by 
Monday.  

9. The supplier (delivers/ will deliver/has delivered) the building materials 
we’ve ordered next week.  

10. Manufacturers will always try to reduce energy consumption, (will/ 
won’t / not) they? 

 
3. Найдите и исправьте ошибки во временных формах глаголов, 

обратите особое внимание на построение вопросительных и 
отрицательных предложений. Переведите исправленное предложение. 

Образец: The chief engineer aren’t testing the new machine now. – The 
chief engineer isn’t testing the new machine now. Главный инженер не 
тестирует новый станок сейчас. 

 
1. Concrete are the main building material.  
2. The plant don’t produce more than 500 units of finished products a 

month. 
3. Why enterprises install solar panels? 
4. Iron rust in contact with air and water. 
5. The machine wasn’t work because the transmission system was out of 

order. 
6. Why this material become brittle? 
7. Poor quality materials was the reason for product defects. 
8. Will the worker replaced the faulty part of the machine? 
9. In the early period of the Industrial Revolution, one large steam engine 

has given the power to drive all the machines in a factory. 
10. The chief engineer will be discuss the new designs with the 

Production department at 2 p.m. tomorrow. 
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Употребление артиклей 
 
4. Выберите один из предложенных вариантов ответа. 
1. It costs (a/-) thousand euros. 
2. (-/The) President of the company will arrive in (a/-) couple of minutes. 
3. I've run out of (-/the) money. 
4. Do you accept (-/the) credit cards? 
5. He was elected (-/the) chairman two months ago. 
6. Our office is in (a/the) centre of (a/the) city. 
7. Alex works as (an/the) engineer in (a/the) large plant in Baranovichy. 
8. There was (an/the) interesting article about our company in (a / the) 

local newspaper. 
9. I need (-/the) time to think about (an / the) offer you made me. 
10. I have (an/the) appointment at (a / the) bank. 
11. I’d like to clear out (a/-) few items in (a/the) contract. 
12. I want (a/the) secretary with (a/-) good knowledge of (the / -) French 

and (an/-) experience of (the/-) office routine. 
13. (A/The) presentation was (a/the) great success. 
14. (A/The) businessman will catch at any chance of making (a/the) profit. 
15.- I left (the/-) school at 17, went to (the/-) Belarusian-Russian 

University and got (a/the) degree in (-/ the) engineering. - What did you say 
(a/the) name of (a/the) university was? 

 
5. Вставьте a, an, the, some там, где это необходимо. 
1. I’ll send you ... e-mail. It’s better not to talk about such things on … 

phone. 
2. He is having ... financial difficulties now. 
3. Mr. Crosby is ... expert on ... Environmental protection. 
4. You’ll find … information you need at ... top of... page 15. For ... 

further information phone ... number below. 
5. George has … part-time job as … production engineer. 
6. You must contact ... manager and tell him about ... e-mail. It is … 

urgent e-mail. 
7. The European Community has prepared … guidelines on … waste 

disposal. 
8. Companies usually want to deliver … goods as soon as they have been 

completed because … storage takes up a lot of room and is very expensive. 
9. … government officials have carried out … inspection of … plant. 
10. … main aim of … training is … accident prevention. 
11. … painters often use hot air guns to burn off … old paint. 
12. During icy weather … pavement at … side of … road may become 

slippery. 
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13. … drinking water for … local population comes from … reservoir in 
… mountains. 

14. … scientists are carrying out study of … different steel alloys. 
15. … excavators and power shovels are two types of … equipment used 

by … miners when they are removing … rocks from … ground. 
 
6. Дополните текст, используя артикли a/an или the там, где это 

необходимо. 
1) … engineering students should have; 2) … understanding of; 3) … 

maths, physics and chemistry. Working with; 4) … pharmaceuticals; 5) … food, 
mineral processing and chemical manufacturing; 6) … chemical engineer is 
trained to understand, design, control, and investigate material flows. If you 
enjoy problem solving and find; 7) … projects such as; 8) … Channel Tunnel 
and; 9) … Three Gorges Dam interesting, civil  engineering may be for you. 
You will produce; 10) … creative designs at; 11) … economical price while 
paying due concern to; 12) … environment. If your interest is in road building 
then you may decide to follow; 13) … specialized course in highway 
engineering. By studying electronic and electrical engineering you learn about; 
14) … design of complete systems, such as; 15) … computers, … controllers, 
power and transport system; 16) … mechanical engineers plan, design and 
develop a wide range of things; 17) … washing machines; 18) … cars and 
spacecraft; 19) … production engineers work very closely with mechanical 
engineers, to make; 20) … new products at; 21) … right price, on; 22) … time 
and in; 23) … correct quantity. As well as designing and selecting; 24) … 
machines and …materials, they also organize; 25) … people and …finance. 

 
Местоимения 
 
7. Выберите правильные местоимения и переведите 

предложения на русский язык. 
A.  
1. Your sister is an office-manager. Does she like (her, hers) job? 
2. (Their, theirs) knowledge of the subject is not much superior to (our, 

ours). 
3. A new road has been built in this region. (It, its) length is more than 

three hundred kilometers. 
4. This computer of (her, hers) is always out of order.- But so is (your, 

yours)! 
5. The car has stopped. You should check (it, its) fuel tank first.   
6. (Our, ours) task is much more difficult than (your, yours). 
7. He rarely drives to (him, his) office. He lives not far from (it, its). 
8. Everybody agreed that the best project was (her, hers). 
9. (Their, theirs) car is not very big, but (it, its) engine is powerful. 
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10. Natural materials are of higher quality than (their, theirs) substitutes. 
B. 
1. This is the University (which, where) I study. 
2. We have just bought a new webcam (who, which) takes clear pictures. 
3. The man (who, which) our manager is talking to is our client. 
4. Materials (who, which) are used for structural purposes should meet 

several requirements. 
5. He works for a company (which, who) produces a wide range of 

engines. 
6. An architect is a person (which, who) designs buildings. 
7. The parts of Buckingham Palace, (where, which) the queen lives, are 

open to the public. 
8. Electronics is the subject (what, which) I know very little about. 
9. The day (that, where) I graduated from the University was the happiest 

in my life.  
10. Alexander Bell was the man (who, what) invented the telephone. 
C. 
1. I am glad you don’t have (any, no) problems with your studies. 
2. Computers available (anywhere, everywhere) nowadays make our life 

easier. 
3. By means of satellites we can communicate with (some, any) country 

of the world. 
4. In our university library I always find (everything, everybody) I need. 
5. There are (some, any) spare wheels in the garage. 
6. (Anybody, nobody) could do this work. It’s very simple. 
7. The article deals with (any, some) environmental problems we face. 
8. If there is too (much, many) petrol in a fuel tank it will not be 

completely burnt. 
9. There aren’t (much, many) lorries with four-stroke petrol engines. 
10. The message delivered (few, little) information that was really useful. 
D.  
1. There is (much, many) entertaining information on the Internet. 
2. If you have (a few, a little) time at the end of the test, check your 

answers.  
3. There was so (much, many) traffic that we were delayed by more than 

an hour. 
4. The Halls of Residence (that, where) our students live in is not far from 

the university. 
5. The cosmonauts about (whom, which) we heard so much have come to 

our town. 
6. «Toyota» is increasing the capacity of (his, its) French factory. 
7. The number of buses on (this, these) routes is increasing. 
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8. They realized that (his, him) knowledge was even worse than (her, 
hers). 

9. It was Lomonosov (what, who) first discovered the law of conservation 
of energy. 

10. Please, listen to (I, me). I want to express my point of view. 
E.  
1. Many engineers were experimenting with steam vehicles at (those, that) 

time. 
2. (This, these) company has changes its name. 
3. Different plastics (who, which) architects use for decorative purposes 

include glass fiber. 
4. He seems to know everything. He can answer (some, any) question. 
5. The civil engineer must design structures which are safe for (them, 

their) users.  
6. There are (much, many) similarities in the way an air-conditioner works 

to the way a refrigerator works. 
7. (Much, many) new instruments are employed to facilitate the 

surveyor’s work. 
8. Steel varies considerably in (his, its) microstructure. 
9. (These, this) operations involve construction, maintenance of 

structures, utilities, and so on.  
10. Construction managers have to travel a lot when they are responsible 

for activities at (much, many) sites. 
 
Степени сравнения прилагательных 
 
8.  Приведите недостающие степени сравнения. 
(the) biggest, longer, faster, rigid, short, better, (the) hardest, (the) 

greatest, thinner, narrower, difficult, more expensive, worse, lower, colder, (the) 
hottest, less, more valuable. 

 
9. Поставьте прилагательные в сравнительной или превосходной 

степени. 
1. Strength of materials is (difficult) than chemistry.  
2. This metal is (brittle) than iron.  
3. The University is one of the (tall) buildings in Moscow.  
4. Copper is (hard) and (strong) than aluminium. 
5. Is it (interesting) to study at university than at school?  
6. Steel is (heavy) than (aluminum) and (flexible) than steel. 
7. What is (expensive) material in the world? 
8. The new transistor is (powerful) than the old one.  
9. Metal is (strong) than plastic.  
10. Nitrogen is (abundant) gas in the atmosphere.  
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10. Выберите нужную форму прилагательного или наречия. 
1. I am happy/ happily to meet you. They have lived all their life happy/ 

happily. 
2. The results of our work were perfect/ perfectly. We have done 

everything perfect/ perfectly. 
3. I am quite helpless/ helplessly in solving such problems. She looked at 

them helpless/ helplessly not knowing what to do. 
4. They think English is an easy/easily language. 
5. The question can be answered quite simple/simply. 
6. I don’t work for that company. They don’t pay regular/regularly. 
7. Tom didn’t do very good / well in his examination. 
8. Can you please repeat this information slow/ slowly? 
9. The customs officer checked our documents thorough/thoroughly. 
10. The road isn’t wide/widely enough for the lorry to get through. 
 
11. Образуйте наречия при помощи суффикса –ly  от следующих 

прилагательных. 
usual, natural, sudden, bright, slow, quick, ready, heavy, special, active,  

direct, correct, logical, cordial, successful, useful, careless, hopeless.  
          

Грамматические функции и значения многозначных слов one, 
ones, it, that, those 

 
12. Переведите предложения с английского на русский язык. 
A.  
1. A new science, radio astronomy, has emerged; it is very closely related 

to astronomy and physics. 
2. It is well known that radioactive isotopes can be used very effectively 

in medicine for the diagnosis and treatment of many diseases.  
3. It is these experiments that led to the discovery of neutron and X-rays. 
4. It seemed to us that the machine was out of order. 
5. The sailors found it difficult to repair the boat. 
6. The light is slowed down as it goes through the lens. 
7. It should be emphasized that this project deserves full support. 
8. The most recent technological developments make it possible to use 

solar thermal panels to heat houses. 
9. It is copper that is widely used for electrical conductors and switchgear 

components. 
10. It is important that all the students be present at the meeting. 
B. 
1. On the earth one minute of the arc of a great circle is equal to one mile. 
2. When one talks over a telephone, it is not the sound of the voice that 

travels over the wire, it is electric current. 
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3. From this experiment it is clear that these devices are low-power ones. 
4. Software engineering is one of the most in-demand occupations in the 

country. 
5. The movement of the needle shows the direction of the current and 

indicates whether it is a strong or weak one.  
6. In order to make a shock wave, one has to liberate energy very rapidly. 
7. We see that there are many different forms of energy and that one may 

convert energy of one kind into energy of another kind. 
8. One ought to remember that the practical unit of current is the ampere, 

which is the current produced by a pressure of one volt in a circuit having a 
resistance of one ohm.  

9. Gear teeth are designed to ensure the pitch circles of engaging gears 
roll on each other without slipping, providing a smooth transmission of rotation 
from one gear to the next.  

10. In front of them they could see several houses; there was smoke rising 
from the chimney of the first two ones. 

 
Модальные глаголы 
 
13. Заполните пропуски глаголом can /could или эквивалентом to 

be able to. 
1. Sarah got the job because she … speak five languages. 
2. You … use a dictionary. 
3. I like this hotel room. You … see the lake from the window. 
4. This problem ... be solved by programmers in one hour.  
5. He … finish that job yesterday. 
6. Once the foundation and the floor were complete, the main part of the 

house ... be built up. 
7. They … to begin work inside the house yesterday. 
8. That … be John, he is in London. 
9. I ... hire a car from our local garage. 
10. They… to use a computer to do calculations tomorrow. 
 
14. Переведите предложения на английский язык. 
1. Я могу ответить на все твои вопросы. 
2. Он сможет приехать завтра. 
3. Не может быть, чтобы он допустил такую серьёзную ошибку. 
4. Вертолёт может (способен) взлетать вертикально. 
5. Используя радиоактивные изотопы, учёные смогут проводить 

сложные эксперименты. 
6. Детали для этой машины нельзя было заказать, их нужно было 

сконструировать заново. 
7. Сможет ли он решить эту задачу? 
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8. Она сможет выполнить это задание в воскресенье. 
9. Я могу решить эту задачу за пять минут. 
10. Он может прочитать эту книгу без словаря. 
 
15. Переведите предложения на русский язык. 
1. May I invite Pete to my house? 
2. It may be true. 
3. He will be allowed to join the sports club as soon as he is through with 

his medical examination. 
4. If you pass your examinations, you will be allowed to go on holiday. 
5. He asked if he might borrow my car. 
6. May I have a look at your paper? 
7. This cable is not certified and may not work reliably. 
8. Workers are not allowed to work on this machine without protective 

clothes. 
9. May I turn on this device? 
10. You may not start working without reading the safety rules. 
 
16. Переведите предложения на русский язык. 
1. You must be joking! 
2. He must stop smoking. 
3. You must work hard at your English. 
4. It must be very difficult to learn Chinese.         
5. Don’t call him: he must be very busy. 
6. I haven't written the composition. I’ll have to write it on Sunday. 
7. I had to do a lot of work yesterday. 
8. The Prime Minister is to visit France next week. 
9. They are to begin this work at once.  
10. The Student Games are to take place in this university in May. 
 
17. Переведите на английский язык, используя «should» с 

Indefinite Infinitive или Perfect Infinitive. 
1. Вы бы сказали ей об этом. 
2. Не следует говорить с ней по-английски. 
3. Надо было сказать ему об этой работе. 
4. Им надо было начать пораньше. 
5. Не следовало тебе писать это письмо. 
6. Ему следовало давно обратиться к врачу. 
7. Он не должен был включать этот станок. 
8. Рабочим не надо переносить такие тяжёлые материалы. 
9. Не следует пропускать занятия английского языка. 
10. Вам надо было изучить эту инструкцию в прошлом году. 
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Задания для чтения с последующим изложением 
прочитанного на английском языке 

 
18. Прочитайте тексты, выделите основную информацию.  
При подготовке пересказа внимательно прочитайте текст, 

подчеркните предложения, содержащие основные мысли. Затем составьте 
план высказывания, выпишите лексику, необходимую для передачи 
содержания. Не стремитесь пересказать текст дословно, опускайте 
маловажные детали. 

 
Text 1. Isaac Newton - A Great Scientist 
 
Isaac Newton was one of the world’s greatest scientists. He did research 

in mathematics, physics, astronomy and many other fields.  
Newton was born in 1642. He worked on his family’s farm but was not 

really interested in farming. His father died before Isaac was born. In his 
childhood he spent a lot of time with his grandmother. Newton didn’t have many 
friends and never got married.  

Newton did most of his scientific work at Cambridge, where he was a 
professor for many years. Isaac Newton was a very ambitious scientist who 
carried out his experiments very accurately. Newton was an astronomer and 
studied the Earth, the planets and stars. Isaac Newton wondered why the moon 
and the planets always moved around the Earth and the sun. He found out that 
the same force that pulled an apple back to the ground also kept the moon 
moving around the Earth. He also showed that planets move around the sun in 
ellipses.  

He became well-known for theories of gravity, in which he claimed that 
all objects of the universe have a gravitational force that pulled other objects 
towards them. An apple is pulled to the Earth’s surface just like the Earth is 
being pulled towards the sun. He also explained that gravity depends on the 
mass of an object or the amount of material that it has.  

He died in 1727 and was buried at Westminster Abbey in London.  
 
Text 2. Ernest Rutherford 
 
Ernest Rutherford was born on August 30, 1871 in New Zealand, in the 

family of English settlers.  Ernest’s father earned his living in bridge-building 
and at the same time he carried on small scale farming. 

Little Ernest was the fourth child in the family. When he was five he was 
sent to primary school. At school he was good at physics, mathematics, English, 
French and Latin. He paid much attention to chemistry too. At the age of 19 
Ernest entered the New Zealand University.  At the University he was one of the 
most talented students. There he began his research work for which he got a 
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prize. After graduation Rutherford went to Cambridge where he continued his 
investigations. 

Rutherford’s famous work “The Scattering of Alpha and Beta Particles of 
Matter and the Structure of the Atom” proved that the atom could be bombarded 
so that the electrons could be thrown off, and the nucleus itself could be broken. 
In the process of splitting the nucleus matter was converted into energy. The 
splitting of atom has opened to man a new and enormous source of energy.  

Ernest Rutherford died in the autumn of 1937 at the age of 66, and was 
buried at Westminster Abbey not far from the graves of Isaac Newton, Charles 
Darwin and Michael Faraday. 

 
Text 3. Alfred Nobel 
 
Alfred Nobel, the great Swedish inventor, was a man of contrasts. He was 

the son of a bankrupt, but became a millionaire. He made a fortune but lived a 
simple life. A lover of mankind, he never had a wife or family to love him; a 
patriotic son of his native land, he died alone in a foreign country.  He invented 
a new explosive, dynamite, to improve the peacetime industries of mining and 
road building, but saw it used as a weapon of war to kill and injure people. 

He was born in Stockholm in 1833 but moved to Russia with his parents 
in 1842, where his father, Immanuel, made a strong position for himself in the 
engineering industry. But suddenly his father went bankrupt and the family went 
back to Sweden. Alfred returned there too, beginning his own study of 
explosives in his father’s laboratory. 

But Nobel was never really concerned about making money or even 
making scientific discoveries. His greatest wish was to see an end to wars, and 
thus peace between nations; and he spent much time and money working for the 
cause until his death in Italy in 1896. His famous will, in which he left money to 
provide prizes for outstanding work in Physics, Chemistry, Physiology, 
Medicine, Literature and Peace, is a memorial to his interest and ideals. 

Many outstanding scientists, writers and public figures from different 
countries have become Nobel Prize Winners. 

 
Задания для чтения и перевода 
 
20. Прочитайте тексты, переведите их на русский язык, 

выпишите незнакомые слова и выражения. 
 
Text 1. Manufacturing 
 
The word manufacturing is derived from the Latin manu factus, meaning 

made by hand. Manufacturing involves making products from raw materials by 
various processes or operations. 
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Manufacturing is generally a complex activity, involving people who have 
a broad range of disciplines and skills and a wide variety of machinery, 
equipment, and tooling with various levels of automation, including computers, 
robots, and material-handling equipment.  

Manufacturing activities must be responsive to several demands and 
trends. A product must fully meet design requirements and specifications. A 
product must be manufactured by the most economical methods in order to 
minimize costs. Quality must be built into the product at each stage, from design 
to assembly, rather than relying on quality testing after the product is made. In a 
highly competitive environment, production methods must be sufficiently 
flexible so as to respond to changing market demands, types of products, 
production rates, production quantities, and on-time delivery to the customer. 

New developments in materials, production methods, and computer 
integration of both technological and managerial activities in a manufacturing 
organization must constantly be evaluated with a view to their timely and 
economic implementation. 

Manufacturing activities must be viewed as a large system, each part of 
which is interrelated to others. Such systems can be modelled in order to study 
the effect of factors such as changes in market demands, product design, 
material and various other costs, and production methods on product quality and 
cost. The manufacturing organization must constantly strive for higher 
productivity, defined as the optimum use of all its resources: materials, 
machines, energy, capital, labour and technology. Output per employee per hour 
in all phases must be maximized. 

 
Text 2. Metals 
 
There are two groups of metals; ferrous and non-ferrous. Ferrous metals 

contain iron, for example carbon steel, stainless steel (both alloys; mixtures of 
metals) and wrought iron. Non-ferrous metals don’t contain iron, for example 
aluminium, brass, copper (which can be remembered as ABC) and titanium. 

  
Ferrous Metals 

As the most abundant of all commercial metals, alloys of iron and steel 
continue to cover a broad range of structural applications. Iron ore is readily 
available, constituting about 5 % of the earth’s crust, and is easy to convert to a 
useful form. Iron is obtained by fusing the ore to drive off oxygen, sulfur, and 
other impurities. The ore is melted in a furnace in direct contact with the fuel 
using limestone as a flux. The limestone combines with impurities and forms a 
slag, which is easily removed. 

Common ferrous metals include stainless steels, carbon, tool and alloy 
steel. These metals are primarily used for their tensile strength and durability, 
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especially mild steel which helps hold up the tallest skyscrapers and the longest 
bridges in the world. You can also find ferrous metals in housing construction, 
industrial containers, large-scale piping, automobiles, rails for railroad and 
transportation, most of tools and hardware you use around the house. 

 
Non-Ferrous Metals 

Nonferrous metals are specified for structural applications requiring 
reduced weight, higher strength, nonmagnetic properties, higher melting points, 
or resistance to chemical and atmospheric corrosion. They are also specified for 
electrical and electronic applications. Non-ferrous metals include aluminium, 
brass, copper, nickel, tin, lead, and zinc, as well as precious metals like gold and 
silver. They are primarily used where their differences from ferrous metals can 
provide an advantage. For instance, non-ferrous metals are much more malleable 
than ferrous metals. Non-ferrous metals are also much lighter, making them 
well-suited for use where strength is needed, but weight is a factor, such as in 
the aircraft or canning industries. Because they contain no iron, non-ferrous 
metals have a higher resistance to rust and corrosion, which is why you will find 
these materials in use for gutters, water pipes, roofing, and road signs. Finally, 
they are non-magnetic, which makes them perfect for use in small electronics 
and electrical wiring. 
 

Text 3. Mechanical Properties 
 
The mechanical properties of a material describe how it will react to 

physical forces. Mechanical properties occur as a result of the physical 
properties inherent to each material, and are determined through a series of 
standardized mechanical tests. 

Strength has several definitions depending on the material type and 
application. Before choosing a material based on its published or measured 
strength it is important to understand the manner in which strength is defined 
and how it is measured. When designing for strength, material class and mode of 
loading are important considerations. 

For metals the most common measure of strength is the yield strength. For 
most polymers it is more convenient to measure the failure strength, the stress at 
the point where the stress strain curve becomes obviously non-linear. Strength, 
for ceramics, however, is more difficult to define. Failure in ceramics is highly 
dependent on the mode of loading. The typical failure strength in compression is 
fifteen times the failure strength in tension. The more common reported value is 
the compressive failure strength. 

The elastic limit is the highest stress at which all deformation strains are 
fully recoverable. For most materials and applications this can be considered the 
practical limit to the maximum stress a component can withstand and still 
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function as designed. Beyond the elastic limit permanent strains are likely to 
deform the material to the point where its function is impaired. 
  The proportional limit is the highest stress at which stress is linearly 
proportional to strain. This is the same as the elastic limit for most materials. 
Some materials may show a slight deviation from proportionality while still 
under recoverable strain. In these cases the proportional limit is preferred as a 
maximum stress level because deformation becomes less predictable above it. 
  The yield strength is the minimum stress which produces permanent 
plastic deformation. This is perhaps the most common material property 
reported for structural materials because of the ease and relative accuracy of its 
measurement. The yield strength is usually defined at a specific amount of 
plastic strain, or offset, which may vary by material and or specification. The 
offset is the amount that the stress-strain curve deviates from the linear elastic 
line. The most common offset for structural metals is 0,2 %. 
  The ultimate tensile strength is an engineering value calculated by 
dividing the maximum load on a material experienced during a tensile test by 
the initial cross section of the test sample. When viewed in light of the other 
tensile test data the ultimate tensile strength helps to provide a good indication 
of a material’s toughness but is not by itself a useful design limit. Conversely 
this can be construed as the minimum stress that is necessary to ensure the 
failure of a material. 

The true fracture strength is the load at fracture divided by the cross 
sectional area of the sample. Like the ultimate tensile strength the true fracture 
strength can help an engineer to predict the behavior of the material but is not 
itself a practical strength limit. Because the tensile test seeks to standardize 
variables such as specimen geometry, strain rate and uniformity of stress it can 
be considered a kind of best case scenario of failure. 

Ductility is a measure of how much deformation or strain a material can 
withstand before breaking. The most common measure of ductility is the 
percentage of change in length of a tensile sample after breaking. This is 
generally reported as % El or percent elongation. The R.A. or reduction of area 
of the sample also gives some indication of ductility. 

Toughness describes a material’s resistance to fracture. It is often 
expressed in terms of the amount of energy a material can absorb before 
fracture. Tough materials can absorb a considerable amount of energy before 
fracture while brittle materials absorb very little. Neither strong materials such 
as glass or very ductile materials such as taffy can absorb large amounts of 
energy before failure. Toughness is not a single property but rather a 
combination of strength and ductility. 

The toughness of a material can be related to the total area under its 
stress-strain curve. A comparison of the relative magnitudes of the yield 
strength, ultimate tensile strength and percent elongation of different material 
will give a good indication of their relative toughness. Materials with high yield 
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strength and high ductility have high toughness. Integrated stress-strain data is 
not readily available for most materials so other test methods have been devised 
to help quantify toughness. The most common test for toughness is the Charpy 
impact test. 

The dimensionless fatigue ratio is the ratio of the stress required to cause 
failure after a specific number of cycles to the yield stress of a material. Fatigue 
tests are generally run through 107 or 108cycles. A high fatigue ratio indicates 
materials which are more susceptible to crack growth during cyclic loading.  

The loss coefficient is another important material parameter in cyclic 
loading. It is the fraction of mechanical energy lost in a stress strain cycle. The 
loss coefficient for each material is a function of the frequency of the cycle. A 
high loss coefficient can be desirable for damping vibrations while a low loss 
coefficient transmits energy more efficiently. The loss coefficient is also an 
important factor in resisting fatigue failure. If the loss coefficient is too high, 
cyclic loading will dissipate energy into the material leading to fatigue failure. 

 
Темы для обсуждения 
 
21. Подготовьтесь к высказыванию на темы. 
1. Student’s Life.  
2. My University.  
3. The Republic of Belarus  
 

My University 

My name is ... . I am a student of engineering at the Belarusian-Russian 
University in Mogilev.  

The Belarusian-Russian University is a dynamic modern institution with a 
long history of providing higher education to meet the needs of society and 
industry.  The Belarusian-Russian University was founded in 1961 as the 
Mogilev Mechanical-Engineering Institute and later was reorganized into a 
university. It is located in the centre of Mogilev. The University has 8 faculties: 
Mechanical Engineering, Electrical Engineering, Automotive Engineering, 
Construction, Economics, the Engineering-Economics Faculty, the Engineering 
Faculty of Correspondence Education and the Faculty of Pre-University 
Education. It trains engineers and economists. 

The academic year is divided into 2 terms. Examinations are held in 
January and June. Final exams are held at the end of the course of studies. The 
period of study at the university lasts from 4 to 5 years. The basic subjects of the 
first year are Higher Mathematics, Physics, History of Belarus, Belarusian and a 
Foreign Language, etc. These subjects lay the foundation for specialized 
subsequent years. The University has a good computer network and our library 
exemplifies a real investment in supporting our students’ learning. The 



 

  

  

18 
 

University has three Halls of Residence. There are several sports clubs, 
providing a wide range of sporting opportunities.    

 
The Republic of Belarus 

The Republic of Belarus is situated in the eastern part of Europe. The area 
of Belarus is about 208 thousand square kilometres. The population is about 10 
million people. The Republic of Belarus consists of 6 regions. The capital of 
Belarus is Minsk. 

The relief of Belarus is mostly flat and hilly. There are a lot of rivers and 
lakes in the country. The climate of Belarus is moderately continental with mild 
and humid winter, warm summer and moist autumn. 

About 30 types of minerals have been explored in Belarus (over 4, 000 
deposits and fields of mineral resources). The country is rich in potassium salt. It 
has abundant peat fields. Belarus has sufficiently rich raw materials sources for 
production of construction materials. Belarus has a developed industry, 
agriculture, an advanced culture, science and technology. Belarusian enterprises 
produce trucks, tractors, TV sets, refrigerators, chemical yarn and fibre, potash 
fertilisers, textile and consumer goods. The country has a developed transport 
infrastructure, including main railways and motorways. 

Belarus is a unitary democratic legal state. The national holiday of the 
Republic of Belarus is the Independence Day (July, 3). The Parliament –the 
National Assembly of the Republic of Belarus – is a representative and 
legislative body. It consists of two houses, the House of Representatives and the 
Council of the Republic. The Government – the Council of Ministers of the 
Republic of Belarus – is the central body of state administration exercising the 
executive power in the Republic of Belarus. The judicial power is executed by 
courts in the Republic of Belarus. The Head of the State is the President. 
 
 

Unit 2 
 

Лексико-грамматические задания 
 
Выполните письменно упражнения № 1–14. 
Прежде чем выполнять упражнения, внимательно изучите 

следующие правила. 
1. Видовременные формы английского глагола в страдательном 

залоге. 
2. Причастие, формы и функции причастия, причастные обороты. 
3. Инфинитив. Инфинитивные обороты. 
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4. Герундий, функции герундия в предложении, герундиальные 
обороты. 

5. Условные предложения.  
 
Видовременные формы английского глагола в страдательном 

залоге 
 
1. Раскройте скобки, употребляя глаголы в Present, Past или 

Future Simple Passive. 
1. The names of your files (keep) in a directory on each disk. 2. Metals 

(distinguish) from nonmetals by their high conductivity for heat and electricity, 
by metallic lustre and by their resistance to electric current. 3. Check that 
an Ethernet cable (plug) in to the correct card on the rear of the computer.  
4. One of the earliest attempts to propel a vehicle by mechanical power (suggest) 
by Isaac Newton. 5. The first primitive houses (make) of the building material at 
hand. 6. Modern skyscrapers (build) with materials such as steel, glass, 
reinforced concrete and granite, and utilise mechanical equipment such as water 
pumps and elevators. 7. Our lab (equip) with state of the art electronic test and 
measurement equipment next year. 8. The energy consumption in our factory 
(reduce) by 10 per cent next year. 9. Later-model computers (provide) with the 
capability of handling numerous input devices directly. 10. The delay (cause) by 
the accident on the motorway. 11. The first practical internal combustion engine 
(introduce) in the form of a gas engine by the German engineer N. Otto in 1876. 
12. In first lathes the work piece (rotate) to and fro by an assistant pulling on the 
ends of a cord wrapped two or three times around the work. 13. During the 
Renaissance arts and science underwent great changes. In architecture these 
changes (mark) by a return to classical forms and proportions of ancient Roman 
buildings. 14. The consignment (deliver) to the customer by next Monday.  
15. Sensors (use) to check variations of light, heat, temperature, position, 
moisture and many other physical data. 16. Velocity (measure) in kilometers per 
hour, miles per hour, or meters per second. 17. In arc welding the intense heat 
needed to melt metal (produce) by an electric arc. 18. Diesel engines commonly 
(use) in heavy machinery, locomotives, ships and in cars. 19. If various objects 
(connect) to form separate paths between the terminals of a source of electric 
current, they are said to be “connected in parallel”.  

 
2. Раскройте скобки, употребляя глаголы в Active или Passive 

Voice. 

1. Electric drill (to drive) by an electric motor; while pneumatic drills are 
equipped with a compressed-air motor. 2. They (to build) a huge plant in this 
town recently. 3. Diamond often (to use) as working end of drill tools. 4. The 
answer to this question can (to find) in the encyclopedia. 5. In a car the linear 
motion (to convert) into rotational motion by the crankshaft, to which the 
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connecting rods (to attach). 6. The piston (to move) down and the air/fuel 
mixture (to push) into the cylinder by atmospheric pressure. 7. Manufacturing 
technology (to grow) exponentially over the past two decades, as many auto 
industry segments (to adopt) methods aimed at reducing labour and material 
costs while increasing productivity, efficiency and component quality.  8. Many 
people, including engineers and construction experts, (to involve) in figuring out 
what type of road should be made. 9. Smart materials are materials (to change) 
their properties in response to external conditions 10. Gasoline car engines (to 
use) spark ignition whereas diesel engines use compression ignition. 11. Some 
construction work (to do) in Park Avenue now. 12. The pavement (to widen) 
recently. 13. Street lights (to replace) a year ago. 14. The talks still (to hold).  
15. Huge blocks of flats (to build) all last year. 15. Bill Gates and Paul Allen (to 
found) Traf-O-Data in 1971 to sell their computer traffic-analysis systems. 
 

Причастие, формы и функции причастия, причастные обороты 
 
3. Раскройте скобки, употребляя причастие в нужной форме. 
1. Scientists are experimenting with a system (to allow) drivers to see 

better after dark. 
2. The investigation (to carry out) by the students is very interesting. 
3. New technologies reduce the number of workers (to need). 
4. The project (to discuss) by the engineers has numerous advantages. 
5. The professor (to deliver) a lecture on the use of new engines has a lot 

of papers in the field of automotive engineering. 
6. (to wait) in the hall, he thought over the problem he was planning to 

discuss with our lecturer. 
 
4. Исправьте ошибки. 
1. We saw Nick being repaired an engine in the lab. 
2. This company supplies electrically-driving accessories to provide 

power for lighting, refrigeration, and other electrical appliances or loads. 
3. A new research method using for gathering data led to more reliable 

results. 
4. The Sun radiated a tremendous amount of energy provides us with 

everything. 
5. A drilling machine is a machine tool, usually motor-driven, fitting with 

an end cutting tool that is rotated in order to create a hole or to enlarge an 
existing hole in a solid material. 

6. Serious faults finding in the project had to be corrected quickly.  
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5. Переведите предложения на английский язык. 
1. Являясь хорошим проводником электричества, медь широко 

используется в промышленности. 
2. Приборы, установленные в лаборатории, будут использоваться 

студентами во время практики. 
3. Отвечая на вопросы преподавателя, он сделал несколько ошибок. 
4. Студенты, наблюдавшие за работой двигателя, сейчас находятся в 

мастерской. 
5. Метод получения железа из руды, разработанный этим ученым, 

очень эффективен. 
6. Человечество, потребляющее огромное количество энергии, скоро 

может столкнуться с энергетическим кризисом. 
 
6. Выберите правильный вариант ответа. 
1. The engineers tackling/tackled/being tackled the energy problem did 

not reach a compromise. 
2. The equipment delivering/delivered/being delivered yesterday has just 

been installed. 
3. The coils connecting/connected/being connected to each other will be 

attached to a battery through an on-off switch. 
4. Tests of the properties of the electromagnetic circuit 

carrying/carried/being carried out by this team have shown good results.  
5. The high voltage circuit checking/checked/being checked now will be 

used soon. 
6. Many people are against power plants burning/burnt/being burnt waste. 
 
Инфинитив. Инфинитивные обороты 
 
7. Переведите следующие предложения. Подчеркните в них 

инфинитив. 
1. It has been decided to build a road around the village. 
2. They want the new device to be produced by February. 
3. The purpose of this book is to describe certain properties of metals. 
4. To work in building construction was the dream of his life. 
5. The experiment to be carried out is of great importance for our 

research. 
6. To solve this problem we had to involve experts. 
7. The engineer allowed the technology to be used. 
8. He heard the engine start after a loud click. 
9. Concrete is strong in its resistance to loads trying to crush it. 
10. They made construction workers wear the personal protective 

equipment. 
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8. Переведите следующие предложения. Найдите в них 
объектный и субъектный инфинитивные обороты. 

1. Concrete is usually considered not to shrink due to hydration. 
2. Lasers are known to have found application in medicine. 
3. I saw bricklayers constructing brickwork and plumbers installing 

drainage system. 
4. He found the carburetor to be blocked. 
5. We know the frame to be the structural center of any car. 
6. The architect wanted the work to be planned at every stage. 
7. Many reliable methods of strong information seemed to be designed. 
8. The students watched the experienced engineer demonstrate the 

advantages of silica concrete. 
9. The final strength of the cement paste is likely to be reached in three 

weeks. 
10. This type of concrete is known to have reinforcement in the form of 

wires. 
 
9. Переведите следующие предложения, обращая внимание на 

инфинитив и инфинитивные обороты. 

1. The engine must be able to start below freezing point. 2. We consider 
ultra-lightweight concrete to be one of the most fundamental bulk materials of 
the future. 3. To prevent wear and overheating, the engine has a lubrication 
system. 4. The designer’s objective is to make the exhaust quiet. 5. The brakes 
have been discovered to be badly worn. 6. They wanted the manager to organize 
all the workers needed for construction jobs. 7. Different forms of mortar were 
used to hold the stones together. 8. It is important not to use too much water as 
this make the concrete weak. 9. They designed the building structures to support 
and resist the loads which act on them. 10. Vehicles are not supposed to be 
driven at speeds which are higher than the posted maximum. 

 

Герундий, функции герундия в предложении, герундиальные 
обороты 

 
10. Переведите предложения с герундием на русский язык. 
1. Smoking causes lung cancer. 2. She suggested seeing a movie after 

work. 3. I miss working in the construction industry and perhaps I can get my 
old job back. 4. I dislike being involved into the discussion, which has nothing 
to do with my scientific interests. 5. I regret having missed two seminars, but I 
was ill.  6.Solving the problem of high temperatures led to another one. 7. This 
is the basic method of solving problems of statics. 8. In this chapter, we present 
important tools for constructing stabilizing models. 9. This method is useful for 
finding optimal control for linear control systems. 10. You have never 
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mentioned living in Poland before. 11. If he keeps coming to work late, he is 
going to get fired. 12. Exercising and eating healthy food can help you live a 
long and healthy life. 13. I appreciate your having offered me this opportunity. 
14. He left without saying a word. 15. The police arrested him for speeding. 
16.You might get in trouble for faking an illness to avoid work.  
 

11. Соедините части предложений. 
 A.      B. 

1. She is interested  in   a) doing extra work. 
2. She avoids     b) starting my own business. 
3. You should give up    c) working long hours. 
4. We really enjoy    d) downloading that file. 
5. I’m looking forward to      e) working rotating shifts. 
6. He is used to    f) being a team leader. 
7. She doesn’t mind    g) working together. 
8. Pamela is good at    h) developing commercial software. 
9. He remembered    i) doing this research. 

 
12.  Вставьте нужные предлоги: at, after, from, in, of, off, on, to, up, 

without 
1. What prevented him … completing the test? 2. He succeeded … 

obtaining exact data. 3. She is good … developing  software. 4. We arrived in 
Minsk … driving all night. 5.  There is no point … repairing this machine. 6. In 
spite … having some problems, we managed to meet the deadline. 7. He kept … 
asking for a pay rise. 8. She always puts … tasks until the last minute. 9. When 
will you give … the idea of changing your job? 10. I look forward … hearing 
from you soon. 11. I am used … working long hours. 12. He didn’t get the 
promotion in spite … working hard. 13. The accident happened due … his being 
distracted. 14. The examination of the properties of these materials resulted … 
developing a new finishing method. 15. We object … using this obsolete 
equipment. 16. Combustion was incomplete because … insufficient oxygen 
being present. 17. He is fond … making experiments.  

 
13. Выберите правильный вариант. 
1. We won’t succeed in testing without being helped/to be helped. 
2. We want you looking / to look at our car. 
3. He bought a new car instead of trying / to try to fix his old one.   
4. We consider him being/ to be a good expert in this field.  
5. We do not know of his having discovered / to have discovered this law.  
6. I do not insist on our using/being used this equipment. 
7. Our decision will depend on your being ready/to be ready to help us.  
8. I insist on your checking/ being checked this device immediately. 
9. If a job is worth doing/to do, it should be done properly. 
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Условные предложения 
 
14. Раскройте скобки и поставьте глагол в нужную форму. 
1. If they (use) a new method, the results of the experiment would be 

different. 
2. If we have any problem with the equipment after start-up, we (invite) a 

representative of your company.  
3. If you know the dimensions of the body you (calculate) easily its 

volume. 
4. If the student had known the specific heat and the weight of the 

substance, he (calculate) its thermal capacity. 
5. If cars (be) more efficient we would use less fuel. 
6. If they (apply) the new technology, the productivity would have risen. 
7. A number of important innovations would have been impossible unless 

new surface finish technology (use). 
8. If electric motors (be used), cars would not pollute the air. 
9. The product quality (improve) if latest innovations and techniques were 

used. 
10. We (invest) our money well if we had bought that machine. 
11. Unless the temperature rises, the speed of molecules (increase). 
12. If I were you, I (ask) a lawyer for some advice. 
13. If the code number of spare parts had been entered correctly the 

company (supply) everything in time. 
14. If the machine (break) down within the guarantee period, it will be 

replaced free of charge. 
 
Задания для чтения с последующим изложением прочитанного 

на английском языке 
 
15. Прочитайте тексты, выделите основную информацию.  
При подготовке пересказа внимательно прочитайте текст, 

подчеркните предложения, содержащие основные мысли. Затем составьте 
план высказывания, выпишите лексику, необходимую для передачи 
содержания. Не стремитесь пересказать текст дословно, опускайте 
маловажные детали.  

 
Text 1. Alexander Graham Bell 
 
Alexander Graham Bell never planned to be an inventor. He wanted to be 

a musician or a teacher of deaf people. The subjects that he studied at school 
included music, art, literature, Latin, and Greek. They did not include German, 
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which all scientists used in their books. Alexander’s mother was a painter and a 
musician. His father was a well-known teacher of deaf people. 

At twenty five Alexander became interested in finding a way to send 
human voice through an electric wire. The parents of his pupils contributed 
money for the equipment. He found an assistant, Tom Watson, who worked in 
an electrical shop for two years. Tom and Alexander were working together to 
build a machine that people could use to talk to one another over long distances. 

After 4 years, the two young men were becoming discouraged. Then, one 
day, when they were working on a new transmitter, Alexander spilled some acid 
on himself. Tom Watson, who was alone in another room, heard a voice. The 
voice was coming through a wire to a receiver on the table. The voice was 
Alexander’s. It was saying “Come here, Mr. Watson! I need you!” Tom and 
Alexander realized that their talking machine worked. 

The first permanent telephone line was built in Germany in 1877. By 1915 
a coast-to-coast telephone line was opened in the United States – 54.440 
kilometers from New York to San Francisco. Alexander Graham Bell was 
invited to open it. 

 
Text 2. James Watt 
 
James Watt was born in Greenock, Scotland, and was taught at home, 

later he went to Greenock Grammar School. His technical expertise seems to 
have been obtained from working in his father’s workshop and from early in life 
he showed academic promise. His early formal training was as an instrument 
maker in London and Glasgow. 

Watt was interested in making experimental models of steam engines and 
this marks a historical milestone in engineering development. Watt’s early 
interest in steam arose from experience in repairing a model steam engine in 
1764 and in 1765 he invented the separate steam condenser. In 1769 he took out 
a patent on the condenser in which steam came into direct contact with cold 
water; that was a milestone by which steam engineering reached its practical and 
usable form. Apart from steam engines Watt established the unit of power. He 
coined the term horsepower (hp). 

Watt received many honors in recognition of his important works. He was 
a fellow of the Royal Society of London and Edinburgh, and he was a member 
of the Academy of Sciences in France. 

James Watt died in 1819 in Heathfield. Later, a statue to Watt was placed 
in Westminster Abbey. 
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Задания для чтения и перевода 
 
16. Прочитайте тексты, переведите их на русский язык, 

выпишите незнакомые слова и выражения. 
 
Text 1. Automotive Engines 
 
Car engines vary in design, but certain elements are common to all 

engines and are used for engine classification. Engines can be classified in 
several ways such as the number of cylinders, the geometry of the block, or type 
of ignition system used. The two major engine types in use are spark ignition 
(gasoline engine) and compression ignition (diesel engine) which use different 
types of fuel. The following are ways engines are classified. 

Fuel Burned. Fuel burned provides a broad engine classification. Two 
types of fuel are in general use: gasoline and diesel oil. Gasoline car engines use 
spark ignition whereas diesel engines use compression ignition (no spark.)  

Block Geometry. There are four types of engine block geometry: V-type, 
inline, horizontally opposed and slant. Each refers to the orientation of the 
cylinders as viewed from the front or back of the engine. A V-type has two 
angled rows of cylinders, which form a «V». An incline engine arranges the 
cylinders vertically in a row. The horizontally opposed engine has the cylinders 
horizontal and opposing each other. A slant design is one row of angled 
cylinders forming a half «V». A slant block allows the hood line to be lower. 

Number of Cylinders. The number of cylinders is often used in 
combination with the engine block geometry. The number of cylinders is an 
indication of how smooth the car engine will run. An eight-cylinder engine will 
run smoother than a four-cylinder engine since power strokes occur with greater 
frequency. The number of cylinder also contributes to power output: more 
cylinders, more power. However, this is not always a good indicator of power 
input. A turbocharged, four-cylinder engine can produce more power than a 
normally aspirated six-cylinder engine. 

Ignition type. Two methods for igniting fuel are used, spark ignition and 
compression ignition. Gasoline car engines use spark ignition whereas diesel 
engines use compression ignition. This method compresses the air to the point 
where the resulting rise in temperature causes ignition to occur when diesel fuel 
is added. 

 
Text 2. Traditional and Non-traditional Machining 
 
When people hear the word «machining» they generally think of 

machines that utilize mechanical energy to remove material from the work 
piece. Milling machines, saws and lathes are some of the most common 
machines using mechanical energy to remove material. The tool makes contact 
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with the work piece and the resulting shear causes the material to flow over the 
tool. All traditional forms of metal cutting use shear as the primary method of 
material removal.  

However, there are other sources of energy at work. 
Chemical energy has a significant effect on every turning operation. Think 

of the effect that different kinds of coolants have on the cutting action of a tool. 
Some amount of chemical energy is being used in most metal cutting operations. 
All forms of manufacturing use more than one type of energy. 

The category of nontraditional machining covers a broad range of 
technologies, including some that are used on a large scale, and others that are 
only used in unique or proprietary applications. These machining methods 
generally have higher energy requirements and slower throughputs than 
traditional machining, but have been developed for applications where 
traditional machining methods were impractical, incapable, or uneconomical. 

Non-traditional machining can be thought of as operations that do not 
use shear as their primary source of energy. For example, abrasive water jet 
operations use mechanical energy, but material is removed by erosion. 

Non-traditional machining methods are typically divided into the 
following categories: 

 mechanical – ultrasonic machining, rotary ultrasonic machining, 
ultrasonically assisted machining;  

 electrical – electrochemical discharge grinding, electrochemical 
grinding, electrochemical honing, hone-forming, electrochemical machining, 
electrochemical turning, shaped tube electrolytic machining, electro-stream; 

 thermal – electron beam machining, electrical discharge machining, 
electrical discharge wire cutting, electrical discharge grinding, laser beam 
machining; 

 chemical – chemical milling, photochemical machining. 
 
Text 3. Computer Aided Design 
 
Computer Aided Design (CAD) allows engineers to create detailed 

designs of parts with maximum efficiency and minimal cost. The days of the 
drawing boards are essentially over with the release of affordable and easily 
used 2D and 3D CAD packages. The aim of CAD is to apply computers to both 
the modeling and communication of designs. This includes automating such 
tasks as the production of drawings or diagrams and the generation of lists of 
parts in a design, and providing new techniques which give the designer 
enhanced capabilities to assist in the design process. 

Computer-aided design now involves the creation of a central design 
description or model data which all applications in design, analysis and 
manufacturing can utilize. Computer-based techniques for the analysis and 
simulation of the design, and for the generation of manufacturing instructions, 
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are now closely integrated with the techniques for modeling the form and 
structure of the design. 

In principle, CAD could be applied throughout the design process, but in 
practice its impact on the early stages, where very imprecise representations 
such as sketches are used extensively, has been limited. There are some new 
software programs currently available which are trying to fill this niche. It 
remains to be seen how effective they will be and how widely they will be 
implemented. 

 
Text 4. Sensors 
 
A sensor is a device that produces a measurable response to a change in a 

physical condition, such as temperature or thermal conductivity, or to a change 
in chemical concentration. Sensors are particularly useful for making in-situ 
measurements such as in industrial process control. 

Sensors are an important part to any measurement and automation 
application. The sensor is responsible for converting some type of physical 
phenomenon into a quantity measurable by a data acquisition (DAQ) system. 

Factors to consider when choosing a sensor: 
 аccuracy – the statistical variance about the exact reading; 
 сalibration – required for most measuring systems since their readings 

will drift over time; 
 cost; 
 environmental – sensors typically have temperature and/or humidity 

limits; 
 range – limits of measurement or the sensor; 
 repeatability – the variance in a sensor's reading when a single 

condition is repeatedly measured; 
 resolution – the smallest increment the sensor can detect. 
Sensors are used to measure basic physical phenomena including: 

acceleration – shock and vibration, angular/linear position, chemical/gas 
concentration, humidity, flow rate, force, magnetic fields, pressure, sound, 
temperature, velocity. 

Load Cells are intended for determination of static or dynamic tensile and 
compressive loads and come in many different forms including compression, 
tension, simple beam and single point. Force transducers can be used as load 
cells, but can also be used in weighing applications and measuring compression 
or tension. Load cells can be built utilizing either transducers, LVDTs, strain 
gauges or piezoelectric sensors. 

Strain gauges are used for the measurement of tensile and compressive 
strain in a body and can therefore pick up expansion as well as contraction. 
Strain is caused in a body by internal or external forces, pressures, moments, 
heat, or structural changes in the material. In general, most types of strain gages 
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depend on the proportional variance of electrical resistance to strain: the 
piezoresistive or semi-conductor gage, the carbon-resistive gage, the bonded 
metallic wire, and foil resistance gages. 

The bonded resistance strain gage is by far the most widely used in 
experimental stress analysis. They typically consist of a grid of very fine wire or 
foil bonded to the backing or carrier matrix. The carrier matrix attaches to test 
specimens with an adhesive. When the specimen is mechanically stressed 
(loaded), the strain on the surface is transmitted to the resistive grid through the 
adhesive and carrier layers. The strain is then found by measuring the change in 
resistance. 

The bonded resistance strain gage is low in cost, can be made with a short 
gage length, is only moderately affected by temperature changes, has small 
physical size and low mass. 

 
Text 5. Electricity 
 
Electricity is the set of physical phenomena associated with the presence 

and flow of electric charge. Electricity gives a wide variety of well-known 
effects, such as lightning, static electricity, electromagnetic induction and 
electric current. In addition, electricity permits the creation and reception of 
electromagnetic radiation such as radio waves. 

In electricity, charges produce electromagnetic fields which act on other 
charges. Electricity occurs due to several types of physics: 

 electric charge: a property of some subatomic particles, which 
determines their electromagnetic interactions. Electrically charged matter is 
influenced by, and produces, electromagnetic fields, electric charges can be 
positive or negative. 

 electric field: charges are surrounded by an electric field. The electric 
field produces a force on other charges. Changes in the electric field travel at 
the speed of light. 

 electric potential: the capacity of an electric field to do work on 
an electric charge, typically measured in volts. 

 electric current: a movement or flow of electrically charged particles, 
typically measured in amperes. 

 electromagnets: Moving charges produce a magnetic field. Electric 
currents generate magnetic fields, and changing magnetic fields generate electric 
currents. 

In electrical engineering,  electricity is used for: 
 electric power  where electric current is used to energise equipment; 
 electronics which deals with electrical circuits that involve active 

electrical components such as vacuum tubes, transistors, diodes and integrated 
circuits, and associated passive interconnection technologies. 
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Electrical phenomena have been studied since antiquity, though progress 
in theoretical understanding remained slow until the seventeenth and eighteenth 
centuries. Even then, practical applications for electricity were few, and 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. Electricity’s extraordinary versatility 
means it can be put to an almost limitless set of applications which include 
transport, heating, lighting, communications, and computation. Electrical power 
is now the backbone of modern industrial society. 

 
Text 6. Computers 
 
A computer is a general purpose device that can be programmed to carry 

out a set of arithmetic or logical operations automatically. Since a sequence of 
operations can be readily changed, the computer can solve more than one kind 
of problem. 

Conventionally, a computer consists of at least one processing element, 
typically a central processing unit (CPU), and some form of memory. The 
processing element carries out arithmetic and logic operations, and a sequencing 
and control unit can change the order of operations in response to 
stored information. Peripheral devices allow information to be retrieved from an 
external source, and the result of operations saved and retrieved. 

A laptop computer, also called a notebook, is a small personal computer 
designed for portability. Usually, all of the hardware and interfaces needed to 
operate a laptop, such as the graphics card, audio devices or USB ports, are built 
into a single unit. Laptops contain high-capacity batteries that can power the device 
for extensive periods of time, enhancing portability. Once the battery charge is 
depleted, it will have to be recharged through a power outlet. In the interests of 
saving power, weight and space, laptop graphics cards are in many cases integrated 
into the CPU or chipset and use system RAM, resulting in reduced graphics 
performance when compared to an equivalent desktop machine.  

One of the drawbacks of laptops is that, due to the size and configuration of 
components, usually relatively little can be done to upgrade the overall computer 
from its original design. Internal upgrades are either not manufacturer-
recommended, can damage the laptop if done with poor care or knowledge, or in 
some cases impossible, making the desktop PC more modular. Some internal 
upgrades, such as memory and hard disk drive upgrades are often easily performed, 
while a display or keyboard upgrade is usually impossible. Just as desktops, laptops 
also have the same possibilities for connecting to a wide variety of devices, 
including external displays, mice, cameras, storage devices and keyboards, which 
may be attached externally through USB ports and other less common ports such as 
external video. Laptops are also a little more expensive compared to desktops, as 
the components for laptops themselves are expensive. 
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Text 7. Road Construction 
 
Roads, wherever they are, represent major public investment and for this 

reason are expected to last for a long time. Rapid increases in the number of 
vehicles and thus a rise in traffic volumes and axle loads produce congestion, 
wear and tear on structures, along with air pollution and noise emissions. The 
materials used to construct modern roads, from the sub-base upwards to the 
asphalt or concrete wear surface have improved vastly over the years, as has the 
equipment involved.  

The first step in building a road is planning. Even simple roads can take 
months of planning before construction can begin. Complex roads that involve 
different structural elements, such as bridges or overpasses, can take years to 
plan. Other factors that planners must consider include environmental impact of 
the road, cost, availability of materials, and safety. Public meetings will also 
often be held, so that any citizens with concerns about the road 
construction project can voice their opinions.  

Depending upon the size of the road project, construction can take from a 
few weeks to several years. 

The first part of construction is one of the most important: earthwork. 
Huge earth-moving machines must be used to create a solid foundation for the 
road to be built. Without a solid foundation, any road that is built will fail long 
before its expected lifespan. 

Bulldozers and graders move around dirt delivered by dump trucks to 
create a level surface that will support a road for many years to come. Gravel is 
added in layers and machines roll over the surface to compact and flatten it 
further. Drains and storm sewers are also installed at this early stage, so that rain 
will drain away from the road surface and make it easier for vehicles to travel in 
storms. 

Once the foundation is finished and has been inspected, it is time to pave 
the way. The most common materials used for paving roads are asphalt and 
concrete. Factors such as cost and type and amount of traffic will determine 
which material will be used. 

Asphalt uses an oil-based substance called bitumen to make sand and 
crushed rock stick together like glue. After the asphalt is heated to about 300° F, 
it is transported to the construction site, where construction crews spread and 
compact it onto the foundation already in place. 

Concrete also uses sand and crushed rock, but it’s held together with 
cement. Workers must pour liquid concrete into special steel molds called 
forms. As it dries, a special finishing machine vibrates it to make it settle evenly 
and then trims it to the correct height. To prevent cracks, workers make cuts - 
called joints – between concrete slabs. These joints allow the concrete slabs to 
expand and contract with changes in temperature without breaking. 
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Text 8. Modern Building Materials 
 
The construction industry consumes more natural resources than any other 

industry. With increasing public awareness of the needs and demands of 
sustainable development and environmental conservation, no other industry is 
called on as much as the country’s construction and building industry to evolve 
their practices to satisfy the needs of our current generation, without curtailing 
the resources of future generations to meet theirs. For example, concrete is by 
far the most important building material, with billions of tons produced each 
year worldwide, and without which the nation's infrastructure is unthinkable. 
Considerable progress and breakthroughs have been made in recent years in 
concrete technology, which have largely gone unnoticed by the public at large. 

It has been said that more progress has been made in the last 25 years than 
in the previous 150 years since Portland cement was invented. Modern cement 
composites can now be engineered to have strengths approaching those of steel, 
energy dissipation capacities of body armor, and durability properties that can 
make products last basically indefinitely, and be as decorative and aesthetically 
pleasing as natural stone, yet with superior mechanical properties. Fiber-
reinforced composites permeated the aerospace and automotive industries 
decades ago and are now slowly finding their way into civil engineering 
structures. Smart materials, defined as those materials that can change their 
properties in response to external conditions, are also being introduced into civil 
infrastructure systems, and so are new developments in metals, with new high-
strength steel alloys and non-corrosive steels that are changing engineering 
practice. All of these advanced materials are essential for an efficient renewal 
and maintenance of the infrastructure of any country. 

 
Темы для обсуждения 
 
17. Подготовьтесь к высказыванию на темы. 
1. Great Britain.  
2. My Future Career. 

 
Great Britain 

Great Britain, the official name – the United Kingdom of Great Britain and 
Northern Ireland, is situated on two large islands and over five hundred small 
ones. The total area of Great Britain is 240,000 sq. km; its population is around 
65,000,000 people.  Great Britain consists of four main parts: England, Scotland, 
Wales, and Northern Ireland. The biggest cities of Great Britain are London, 
Birmingham, Glasgow, Liverpool, Manchester, Edinburgh, and Cardiff. 
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There are no very long rivers in Great Britain. The most important rivers 
are the Thames and the Severn. Due to the moderating influence of the sea Great 
Britain has an insular climate, rather humid and mild. 

Great Britain is not very rich in mineral resources; it has some deposits of 
coal and iron ore and vast deposits of oil and gas that were discovered in the 
North Sea. 

Great Britain is a constitutional monarchy.  The British Parliament is the 
British legislative body. It is made up of three elements: the monarch, the House 
of Lords, and the House of Commons. The monarch’s role, however, is mostly 
symbolic. While the queen or king is the official Head of State, and all laws are 
passed in his or her name, the monarch has no active role in the Parliament aside 
from presiding at its opening ceremonies each year. 

Britain became the world’s first industrialized country in the mid-19th 
century. Wealth was based on manufacturing iron and steel, heavy machinery 
and cotton textiles, and on coal mining, shipbuilding and trade. At present 
Britain excels in high-technology industries like chemicals, electronics, 
aerospace equipment and service industries.  

 
My Future Career 

Careers in engineering are popular among young people. Engineering 
contains a large number of job opportunities and specialties but it isn’t for 
everyone. It requires the ability to perform complex computations quickly, to be 
creative and innovative and to be ready to take responsibility for the safety of 
others. If you are good at science and math, have creative thinking, an 
engineering career is the right one for you and the Belarusian-Russian 
University is a good institution where you can choose an engineering course you 
want.  

All industries today need well-trained and qualified professionals. Our 
University offers courses that teach the skills necessary for a managerial role in 
the specific industry. Students learn the latest practices and specialize in one or 
more areas. Before graduation, an engineering student will also have firm 
knowledge of computer applications to be used in the engineering career field. 

There is a number of engineering fields to choose from, like mechanical 
engineering, electrical engineering, civil engineering, computer engineering, 
automotive engineering, welding engineering and quality control engineering, 
depending on a person’s interests and abilities. 
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