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Unit 1 ENGINEERING

SECTION A. AN ENGINEERING STUDENT

1. IlpouuTaiiTe aMaIOr¥M W Yy3HAWTe, KaK NPAaBWJIbHO NPeACTABJIATHL ceOsl.
IlepeBenuTe HA pyCCKUi A3BIK.
A
Teacher: Good morning! Let me introduce myself. I am your English teacher. I am
here to help you with English. What are you? What do you do? What did you
do? Why are you here?
Class: ~ We are students.
Teacher: Are you first-year students? Are you freshmen?
Class:  Yes, we are.
Teacher: Will you introduce yourselves? Who are you?
Student: 1 am Andrew Kolosov. I am here to study English.
Teacher: What is your name?
Student: My name is Kate Gomonova. I am a first-year student. I am here to master
my English, too.
Teacher:  Thank you. I am glad to meet you.
Students: We are glad to meet you, too.
B
Teacher: Allow me to introduce your supervisor.
Supervisor: How do you do?
Students: How do you do?
Supervisor: You are eager to study at our Technical University and become good
specialists, aren't you?
Students: Yes, of course, we are.
Supervisor: You are lucky to study at our University. [ wish you success.
Students.: Thank you very much.
C
Teacher: (in whisper) Oh, I'm sorry, who is this student?
Monitor: This is Oleg Smirnov.
Teacher: 1see. He is 18 years old, isn't he?
Monitor: Yes, he is.
Teacher: 1s he from Moscow?
Monitor: No, he isn't. He is Belarusian. He is from Grodno, from the Republic of
Belarus.
Teacher: OK. Thanks a lot.
D
Oleg: Hello, Kate. How are you?
Kate: Very well, thank you. And how are you?
Oleg: Quite well, thanks. Kate, this is Mike. He is my friend here at University and
he was my friend at school.



Kate: Hello, nice to meet you.
Mike: Hi, rm glad to meet you, too.

2. U3yuyure npumepsl B TadIuLe.

morning. morning.
Good  afternoon. Good  afternoon.
Evening.
Hello. Hello.
How do you do? How do you do?
How are you? I'm fine, thank you.
How are you doing? I'm OK, thanks.
How are you getting on? Not bad.
How are things? Quite well.
Is everything fine? Excellent, thanks.
Let me introduce myself. Nice to meet you.
My name is ... Pleased to meet you.
This is Mr., Mrs., Miss I am ... Glad to meet you.

3. BcraBbre is / am [ are B 0eceny AByx cryaeHTOB. IlepeBeanTe Ha pycCKuUii A3BIK.
Kate: Excuse me, are you Paul?

Michael: No, 1, .... My name ... Michael.

Kate: Well, Mike, are you tired after your first day at University?

Michael: No, I ..., really. I ... eager to study here.

Kate: Me too. They say the Technical University ... a very exciting University to

attend.
Andrew: 1 ... Andrew Kovalev. I ... fond of computers. And you?
Alice:  1... Alice. I ... fond of programming as well. And besides, I ... interested in

graffiti arts.
Andrew: What is it?
Ann: Alexey, you ... good at drawing.
Alexey: Really? 1 ... glad to hear it.

4. UcnpaBbTe omuOku. I[lepeBeaure Ha pyccknii AA3bIK.

Hello! We am first-year students of the Technical University. Our names is Oleg,
Mike and Kate. We is eager to know what it am like to be an American student. We
is from Minsk. Minsk am the capital of Belarus. Minsk are about 750 kilometres far
from Moscow. The transportation system in Minsk are rather complicated.

The average temperature in Belarus in winter months are about -10°C (14°F) and
about +20°C (68°F) in summer months.



5. 3amosiHUTE NPONYCKHU JAHHBIMHU BbhIpaxkeHussMu. [lepeBeanre npeasiokeHust Ha
PYCCKUil A3BIK.

to be busy with, to be impressed by, to be fed up with, to be interested in, to be fond
of, to be crazy ahout

1. Tom is impressed ... the design of this tower.
2. They are fond ... geography.

3. I'm fed up ... this task.

4. We are busy ... our home task.

5. He isn't interested ... physics.

6. Our classmates are crazy ... programming.

6. CocraBbTe mpenio:KeHHsI, 00paliasi BHUMAHUE HA CTPYKTYPY AHIVIMICKOIO
npeaoxenus. Ilepeseaure Ha pyccKkui s3bIK.

. freshmen University at are we.
. are students technical we.

. fond of music am 1.

. 1s interested in he engineering.
. good at are they programming.
. never tired of we studying are.

AN N B~ W —

7. W3yuutre Ha3BaHus pasHbix npogeccuii. IlepeBeauTe mnpemiokeHuss Ha
PYCCKHUIl A3BIK.

. He is a student of computer engineering. So he is a programmer.

. He is a student of processing engineering. So he is a technologist.

. He is a student of metrology. So he is a metrologist.

. He is a student of economics. So he is an economist.

. He is a student of construction engineering. So he is a builder.

. He is a student of mechanical engineering. So he is a mechanical engineer.

AN DN KA~ W —

8. O0pa3yiiTe Ha3Banus npodeccuii. IlepeBeaure Ha pyccKuil sI3bIK.

physics - mathematics -
ecology - metrology -
technology - programming -
economy - architecture -




9. ITondepure npaBuibHOE onpeaeneHue. Ilepeseaure Ha pycCcKuil I3bIK.

1. physician a) a student or expert in physics

2. physicist b) a person whose profession is to keep and examine business
accounts

3. accountant c) a specialist in scientific and industrial fields

4. technician d) a doctor of medicine or surgery

5. technologist e) a skilled workman, especially who repairs

10. CocTaBbTE Mapbl CHHOHMMOB.

excellent a second-year student
a sophomore terrible

to be interested in attractive

horrible a first-year student
beautiful to be fond of

I'm great I'm fine

a freshman brilliant

11. 3anmoJHUTE MPOMYCKH, epeBeANTE MPEAT0KEHHsI HA PYCCKUH A3BIK.
a) many, much, a lot of

1. Measure as ... objects as possible.
2. Add ... acid to the mixture.

3. Pour ... liquid into the beaker.

4. Are there ... instruments in the box?
5. There are not ... nuts on the shelf.

b) fow, a fow, little, a little

1. They have too ... time for experiment.

2. There is ... fuel in the tank. We need some more.
3. There are only ... nails on the worktable.

4. There is ...cement in the sack. That is enough.

5. There are ... spare tyres in my garage.

12. UcnpaBbTe omunOku. IlepeBeanre npeaio:keHnss Ha PyCCKHil sI3bIK.

1. - How are you do? - Quite well, thank you.

2. Let me to introduce myself. My name's Alex Frolov.
3. My best friend isn't interested at graffiti arts.

4. Who is this man? - He's an engineer.



5. Are these objects have different shapes?

6. How wide is the block?

7. The screw is the shortest than the nail.

8. How many motor vehicles there are with mixed fuel engines?
9. Are there some motorcycles with gas engines?

13. IIpoyuTaiiTe TEKCT U NMEepPeBeAUTE HA PYCCKHUI SA3BIK.

Engineering is a very practical activity. It is the process of applying the latest
achievements of science and technology into practice. There are a lot of branches in
engineering. Mechanical engineers are experts in the design and manufacture of tools
and machines. Mechanical engineering has marine, automobile, acronautical, heating
and ventilating branches. Electrical engineering is about producing and applying
electricity in various fields of national economy. It has the following branches:
electrical installation, electrical generation, lighting, etc. Components and equipment
for computing and communicating are the product of electronic engineering and
bridges, roads and airports are the object of civil engineering.

UNIT 2 EXPERIMENTING

SECTION A. EXPERIMENTING WITH CAR DEVICES

Grammar: Present Continuous Active

1. 3anumuTe 1JIaroJsl ¢ -ing OKOHYAHUEM.

move- test-
pay- measure-
perform- indicate-
do- work-
put- study-

2. CocTaBbTe NpeENJI0KeHNS U NMepeBeuTe UX HA PYCCKHUIl A3BIK.

EXAMPLE: [/ study English. [ am studying English.
They / watch TV. They are not watching TV now.

1. I /listen to the teacher.

2. We / practise a new grammar rule.

3. He / perform mathematical calculations.
4.1/drive a car.

5. We /sit in the class.

6. They /measure the dimensions of this room.

8



3. CocraBbTe BONpocsl mo o0pasuy. IlepeBeaure Ha pyCCKHH A3BIK.

EXAMPLE 1: to study the instrument panel of the car / car design
- Are you studying the instrument panel of the car?
- Yes, I am. /No, I am not.

1. to look at the indications of a speedometer / tachometer
2. to repair the car / tyre

3. to test the new device / new engineering

4. materials to check the volume of the petrol / oil

EXAMPLE 2: to measure the pressure in the tyre / to change the wheel
- Are they measuring the pressure in the tyre?
- Yes, they are. / No, they aren't. They are changing the wheel.

1. to drive in nails / to tighten screws

2. to cut wooden blocks /to cut metal sheets

3. to use chisels /to use hammers

4. to shape workpieces /to measure their dimensions

EXAMPLE 3: fo test the new engine
- What are you doing? / What is he doing?
- I am testing the new engine now. / He is testing the new engine now.

1. to perform mathematical operations;

2. to investigate the properties of copper;

3. to control the quality of engineering materials;
4. to work with wood.

4. CocTtaBbTe YTBepAUTEIbHbIE M OTPHIATEJbHbIE NMPEIJ0KEHUsI, UCTOIb3Ys
Present Continuous. IlepeBennrte Ha pycCKHUii SA3bIK.

EXAMPLE: Oleg - to drive a car- to do it carefully
Oleg is driving a car carefully.
Oleg isn’t doing it very carefully.

1. Michael - to increase the speed - to watch the indications of the speedometer.
2. Paul - to test the device - to describe the results of the test.

3. Paul and Alex - to measure the pressure in the wheels - to put air in the tyres.
4. Ann - to draw different objects - to define their area.



5. UcnpaBbTe omuOKu. IlepeBeaure Ha pyCcCKuUil A3bIK.

. The speedometer is indicate 60 kph.

. We not performing mathematical operations.

. Are the car moving now?

. The alternator is not produceing enough current now.
. The engine not producing any power now.

. We studying the main components of a motor vehicle.

AN DN A~ W

6. Ilon0epurte NnpaBUIIbHBIN BAPUAHT NEPeBOA.

1) current, n a) BBITTOJTHSITH
2)perform, v b) YMHUTH

3) investigate, v C) CKOpOCTb
4) charge, v d) Tok

5) speed, n €) u3yJaTh

6) repair, v f) 3apskaTh

7. IlpounTaiTe TEKCT U NepeBeAUTe HA PYCCKUH A3BIK.

Your instrument panel contains the following:

Speedometer tells you the speed of your vehicle in MPH (miles per hour) or KPH
(kilometres per hour). Tachometer shows how many rotations your engine is making
per minute. Odometer shows how many miles your car has traveled in its lifetime.
Fuel Gauge shows how much fuel remains in your car's tank. Gear Display shows
which gear your car is currently in. Turn Signal Indicators flash when your turn
signals are on; both will flash if you turn on your hazard lights. Active System Lights
alert you to parts of the vehicle that are activated, such as an open trunk or door.

8. [lonbepuTte cooTBETCTBYIONIEE ONpe/ieieHNe U MepeBeIUTe HA PYCCKHIl A3BIK.

1) graph a. relative size or extent

2) scale b. a diagram that shows relationship between quantities
3) label c. to put a note on an object

4) variable d. something that varies

9. IlpouuTaiiTe TEKCT U NepeBeNTE €ro HA PyCCKU A3BIK.

Graphs are very important for recording the results of any experiments. Now the
students are drawing graphs in their exercise books. First, they are giving the graph a
title. Then they are drawing the axes and putting the independent variable along the
bottom of the graph paper (the horizontal axis). The other variable depends on this one

10



and the students are drawing it up the side of the paper (the vertical axis). It is also
called the dependent variable. The origin of the graph is usually the point (0, 0).

For example, if you are measuring the speed of a car when it is moving, you
choose the speed of the engine and put it along the horizontal axis (rpm). In this case
the speed of the car is on the vertical axis.

Now the students are choosing the scales so that the graph fills most of the paper.
After that they are numbering the scales evenly and labelling them (the scales) with the
correct units. For example, "Speed in kph" or "Speed/kph".

10. 3anoHuTe NMpoNycKu JaHHBIMU ciaoBaMmu. IlepeBeaure Ha pycCKuil A3BIK.

dependent giving drawing
units putting horizontal axis
variable choosing numbering

Michael is studying how to draw graphs. He is at his class now. First, he is ... the
graph a title. After that he is ... the axis and ... the independent ... along the bottom of
the graph paper. It is known as the .... Then Michael is drawing the vertical axis. or the
... variable. Finally, he is ... the scales for the graph, he is ... the scales evenly and
labelling them with the correct ....

SECTION B. ELECTRICAL DEVICES

Grammar: Past and Future Progressive Active

1. The following suffixes are used to form nouns from verbs:
-tion, -sion, -ance, -ure, -er/-or
2. The following prefixes are used to give the opposite meaning to
the word:

dis-, in-, im-.

1. O6pa3syiiTe cymecTBUTE/IbHbIC, KOHCYJIbTHPYACH € TA0IMLEH BbIIIE:

resist- restrict- depend-
differ- press- absorb-
product-

2. Jdomoanute mpennoxenus. Mcnoabdyiite was / were + oauH M3 JaHHBIX
rjaroJioB. IlepeBeanre npeaioxKeHUst Ha PyCCKUM SA3BIK.

writing, carrying out, drawing, measuring, determining, testing

Paul was testing a new device from 11 till 12 yesterday.
I ... areport on the latest achievements in electricity at 7 o'clock yesterday.
11

1.
2.



3. Alex ... the current in the circuit at 5.45 yesterday.
4. The students ... the resistance of new materials from 3 till 10 yesterday.

3. CocTaBbTe NpPEI0KEHU 110 00pa3Ly M NepeBeuTe X HA PYCCKUH A3BIK.

EXAMPLE 1: to work in the lab / to work at the workshop
A: Were you working in the lab from 2 till4 o'clock yesterday?
Yes, [ was. [ was working in the lab at that time.
or B: No, I was not. I was working at the workshop.

1. to observe changes in the behaviour of the current /to measure the resistance of the
lead;

2. to perform mathematical operations /to draw different shapes;

3. to study electrical devices /to watch their indications;

4. to use-crocodile clips /to connect two leads.

EXAMPLE 2:  to study electrical devices
A: What were you doing at 2 o'clock yesterday?
B: 1 was studying electrical devices.

1. to connect two leads;

2. to measure the value of the current;

3. to turn on the function selector switch of the multi meter
4. to study the results of the test.

4. JlaiiTe KpaTKHue 0TBeTHI HA BONpOChl. IlepeBenure NX Ha PyCCKUil A3bIK.

EXAMPLE: - Will you be working in the workshop in half an hour?
- Yes, I will. / No, I won't.

1. Will you be controlling the indications of a multimeter in half an hour?

2. Will you be testing a manometer tomorrow?

3. Will Julia be drawing shapes at 2 o'clock tomorrow?

4. Will your groupmates be experimenting with new devices at 5 tomorrow?

5. CocTaBbTe npeaioKeHns Mo 00pa3iy U nepeBeanTe UX HA PYCCKHI S3bIK.

EXAMPLE: to study the properties of alloys
A: What will you be doing in half an hour?
B: T'll be studying the properties of alloys.

1. to measure electrical units with a multimeter;
2. to decrease the voltage in the electrical chain;

12



3. to study electrical devices; to study the properties of conductors.

6. Cpeisaiite aaHHbIC NPENJIOKEHHS MPOTHBOMOJIOKHBIMU IO CMBICHY H
nepeBeJuTe UX HA PYCCKHMI SI3BIK.

1. The professor will be reporting the results of the tests at the class tomorrow.

2. My groupmates weren't increasing the voltage in the electrical chain in the lab.
3. They won't be studying any electrical instruments.

4. I was checking the battery at 5 o'clock on Thursday.

7. o1 Ka’KA0ro0 CJI0Ba B A HAMIUTE MOAXOASILIIUI BAPHAHT nepesoaa B B.

A B

1. to carry out a) to wear b) to perform c) to move

2. to operate a) to investigate  b) to charge c) to work

3. to apply a) to use b) to choose c) to accelerate
4. to observe a) to determine  b) to watch c) to calculate
5. to compile a) to label b) to make C) to increase

8. IIpounTaiiTe TEKCT U NepeBeINTe HA PYCCKHUil A3bIK. OTBEThTE HA BONPOCHI.

1. What were the girls doing in the lab?

2. Were they using a multimeter or a tachometer?
3. What is a multimeter used for?

4. What are the main parts of a multimeter?

5. What are the students going to do next time?

Yesterday from 4 till 6 o'clock Nataly and Alice were working in the laboratory.
They were studying different electrical devices and instruments. One of them, a
multimeter, was on their demonstration table all the time. The multimeter is used for
measuring three types of electrical units, namely: voltage, resistance and current. This
device has several scales, a needle, a function selector switch, two leads, a crocodile
clip and a probe. Then the girls were measuring the value of the resistance. Alice was
using two small crocodile clips to make a good connection between the meter and the
resistor. While she was connecting the two leads to the resistor, Nataly was turning the
switch to the resistance range. The needle was indicating the value of the resistance on
the ohms scale. Next time they are going to measure the current. They will be using
the same multimeter.

9. IlpounTaiiTe TEKCT U MEPeBeAUTE €r0 HA PYCCKUM SA3BIK.

The amount of electricity which is flowing (it is called the current) is measured in
units called amps. The pressure of electricity, the voltage, is measured in volts. A unit
of resistance is called an ohm. Current, voltage and resistance have a definite

13



relationship to one another. The current and the voltage determine the power, the rate
at which electrical energy is used. A unit of power is a watt. In System International
(SI) there are seven base units. They are the following:

- the metre (m) as the unit of length;

- the kilogram (kg) as the unit of mass;

- the second (s) as the unit of time;

- the ampere (A) as the unit of electric current;

- the kelvin (K) as the unit of (thermodynamic) temperature difference;

- the mole (mol) as the unit of substance;

- the candela (cd) as the unit of luminous intensity.

All other SI units are derived from the seven base units. They are the joule, the watt,
the pascal, the newton and, the unit of charge, the coulomb.

10. IIpoyuTaiiTe U MepeBeAUTE TEKCT HA PYCCKHUH S3bIK.

The students of the Technical University were carrying out an experiment with a
multimeter in the lab last week. They were checking a mains socket in the wall and
they were following all the safety instructions. Paul was using two probes that time.
While he was inserting them into two terminals of the socket, his groupmate Alex was
turning the function selector switch to the VAC (voltage alternating current) range. The
needle was indicating the pressure of electricity, i.e., the voltage in the mains.
Everybody was watching the indications on the volts scale. It was 220 volts. Next time
they are planning to measure the current in a table lamp.

UNIT 3 COMPUTING
SECTION A. COMPUTER BASICS

Grammar: Present Simple (Active)

1. O6pa3syiiTe cymecTBUTE/IbHbIE OT JAHHBIX IJ1ar0J0B.

to decide - to add -

to instruct - to operate-
to inform- to multiply-
to divide- to subtract -
to employ- to perform-

2. HaiiguTe 1191 ¢J10B B A CHHOHHMM B B.

A B
1. to supply a)to process b)to give c) to accept
2.to employ a) to define b) to operate c) to use
3.to store a) to keep b) to perform  c¢) to carry out
4 .network a) task b) web ¢) circuit
5.to embrace a)to include  b) to solve ¢) to communicate

14



3. CocTaBbTe NpPEI0KEHU 110 00pa3ny M NepeBeAuTe UX HA PYCCKHM A3BIK.

EXAMPLE 1:  a. Michael and Ann seldom leave the work half done.
b. Paul always leaves the work half done.

c.l..
How often do you ... Michael and Paul You
Ann
1. leave the work half done seldom always ?
2. employ minicomputers frequently sometimes ?
3. attend classes in programming usually seldom ?
4. compile computer programmes often never ?
5. use the Internet every day rarely ?
6. work at the Internet centre regularly once a month ?

EXAMPLE 2: a. Michael and Ann don't test computer programmes every day.
b. Paul doesn't test computer programmes every day.

4. perform arithmetic operations - +
5. work on computer -

c.l...
What do you do every day? Michael and Paul You
Ann
1. test computer programmes - - ?
2. solve different problems + - ?
3. study different programming languages + + ?
?
?

4. Cnenaiite JaHHble TPeII0KEHUS MNPOTHBOMOJIOKHBIMU MO CMBICAY U
nepeBeuTe UX HA PYCCKHUH SI3BIK.

1. The computer doesn't usually make different types of decisions.
2. The computer stores information in its ‘memory’.

3. The new calculating machine does many kinds of calculations.
4. Modern personal computers don't perform work at high speeds.
5. The electronic machines receive and store information.

5. CocraBbTe BOmpochl Mo o0pasuy M jAaiite kparkue orBeThbl. IlepeBenure
NMPeAJIOKEHUS HA PYCCKUM A3BIK.

EXAMPLE 1: to prepare computer programmes
Do you prepare computer programmes?
Yes, I do./ No, I don’t.
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1. to work at the computer;

2. to perform arithmetic operations;
3. to print information on paper;

4. to solve different problems

EXAMPLE 2: o carry out logical operations
Does the computer usually carry out logical operations?
Yes, it does. / No, it doesn’t.

1. to process information,;

2. to increase the labour force;

3. to do the work at high speeds

4. to replace people in dull tasks

6. Jlnsg KaXa0ro KOMIIOHEHTAa TMoOAO0epHTe COOTBETCTBYWINYI (YyHKUMIO.
IlepeBenuTe npeaiokeHus: HA PYCCKUH SI3bIK.

A component A function

1. storage device a. displays the processed data

2. input device b. holds the programmes and data,
which the processor uses

3. output device c. does all the processing and
controls the peripherals

4. main memory d. provides permanent storage

5. processor e. entets data

7. IlpouyuTaiiTe TEKCT U MEepeBeIUTE €ro HA PYCCKUM SA3bIK.

Computers are electronic machines. They communicate with the user, perform
different kinds of arithmetic operations, such as addition, subtraction, division and
multiplication, solve a series of logical problems and make thousands of logical
decisions. Modern computers operate quickly and accurately. Every computer consists
of software and hardware. Information in the form of programmes and data is called
software, but the pieces of equipment that make up the computer system are known as
hardware. The most important item of hardware is the CPU (Central Processing Unit).
This is the electronic unit at the centre of the computer system. The brain of the
computer is the processor. It does all the processing and controls all the devices in the
computer system. The main memory stores all the programmes and data used by the
processor. All the other devices in the computer system are known as peripherals. They
include input devices, output devices and storage devices. An input device supplies
information into the computer. The most commonly used input device is a keyboard.
An output device such as a monitor or a printer displays the processed data. There are
two types of storage devices used with computers: a primary storage device, such as
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RAM, and a secondary storage device, such as a hard drive. Secondary storage can be
removable, internal or external.

Computer is a complex electronic machine. Its basic job is the processing of
information. For this reason, computers are known as devices, which accept two kinds
of information in the form of instructions. The former is called programmes and the
latter is known as data.

A modern computer today performs millions of logical operations and it doesn't
get tired. Sometimes it seems that computer operates like a mechanical "brain".
However, it cannot do anything unless a person tells it what to do and gives it the
appropriate information. Computers replace people in dull, routine tasks, but they
cannot replace human beings in every sphere of life. Nowadays scientists are trying to
devise the ‘Intelligent Computer’.

8. IIpounTaiiTe TEKCT U MEepeBeINTE €ro HA PYCCKUI A3BIK.

The Internet

The Internet is a global computer network that embraces millions of users all over
the world. It dates back to 1969 when it began as a military experiment. Information
that people send over the Internet takes the shortest path available from one computer
to another. Because of this, any two computers on the Internet stay in touch with each
other as long as there is a single route between them. This technology is called packet
switching network. Owing to this technology, if some computers on the network fail,
the information just routes around them.

One of the most popular Internet services is e-mail. Most of the people, who have
access to the Internet, use the network only for sending and receiving e-mail messages.

However, some problems remain. The most important is security. When you send
an e-mail message to somebody, this message travels through many different networks
and computers. Special computers that are called routers direct the data towards its
destination. That is why it becomes possible to get into any of computers along the
route and even change the data that we send over the Internet. This happens because
the Internet transmits nearly all the information, which we send without any form of
encoding.

SECTION B. FROM THE HISTORY OF COMPUTERS

Grammar: Past, Future Simple Active

1. HazoBurte Past Simple 1aHHbIX rj1aroJios.

to break to understand to change
to compile to express to be

to try to break to give

to read to perform to process
to think to take to drive
to find to write to know
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2. 3anmosHuTEe NMPONMYCKHM AaHHBIMHM rjarojamu B Past Simple. IlepeBeaure
NPeI0KEHUsS] HA PYCCKUH A3BIK.

test read  understand  study solve

. Andrew compiled a new programme yesterday.

. 1... abook on the history of computers a week ago.

. The students ... a calculating machine at the laboratory class last month.
. All the students ... the basic concepts in computer science.

. Julia ... a complicated problem at the lesson of Mathematics.

We ... scientific application of computers last week.

NN kWD

3. IlocTraBbTe rJ1aro1 B orpuuareabHoil popme. IlepeBeaure nmpeaioKeHUss Ha
PYCCKUIl A3BIK.

1. The computer processed a lot of information.

2. First computers solved problems slower than a human being.
3. The computer changed my lifestyle to a great extent.

4. Mechanical devices increased labour productivity in industry.
5. The new computer stored data with high accuracy.

4. CocTaBbTe NpPeAJI0KEeHU M0 00pa31y M nepeBeauTe UX HA PYCCKUM S3bIK.

EXAMPLE: to work on computer/yesterday
I worked on computer at the computer yesterday.

1. to study different kinds of yesterday
computers

2. to calculate complex last week (month)
mathematical equations

3. to study the advantages of two days ago
minicomputers

4. to prepare complicated the day before yesterday
programmes

5. BbiOepuTe mpaBWIbHYI0 (OPMY IJIarojia M InepeBeAuTe IMPeII0KEHUS Ha
PYCCKHUI A3bIK.

1. The engineers discussed /were discussing new computer technology at 4 o'clock
yesterday.

2. He explained / was explaining basic computer terms to us two days ago.

3. 1 was testing /tested a new device when you called me.
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4. 1 was writing down / wrote down the results of the experiment from 9 to 10 a.m
yesterday.
5. Helen learned / was learning two computer languages when she was studying at
University.

6. CoctaBbTe NpeAiOKeHHS] B YTBEPAMTEIbHON WJIH OTPULATE]NbHON (opme.
IlepeBenuTe HA pyCCKUi A3BIK.

EXAMPLE: The computer of the future will perform operations faster.
The computer of the future will not (won't) be very big.

. to change the conditions of our work to a great extent;
. to differ from the computers in use today;

. to use tiny integrated circuits;

. to resemble a human being;

. to replace a person in every sphere of life

DN B W=

7. CocTaBbTe BONPOCHI U OTBeThTe HA HUX. IlepeBeauTe HA pycCKMi A3BIK.

EXAMPLE: to work on microcomputer
- When will you work on microcomputer?
- I will work on microcomputer tomorrow.

1. to study the capabilities and tomorrow
limitations of a new computer

2. to discuss advantages and in a day (three days)
disadvantages of PC

3. to study the minicomputer the day after tomorrow
technology

4. to check the main components of next Monday (week, month)
computer

8. UcnipaBbTe OIIMOKH B MpeIJI0KEHUSIX U NepeBeJUTe HA PYCCKUI SA3bIK.

. I studied the capabilities of a new computer tomorrow.

. The first-genration computers will come out in 1950.

. The first calculating machine don't perform operations at high speeds.
. Henry Briggs didn't invented calculus.

. Soon a new generation of computers will appears.

. The third-generation computers did appear in 1965.

NN B~ W IN—
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9. Jluis Ka’KA0ro0 CJ10Ba B A HAMIUTE NMOAXOASIUI BAPHAHT nepesoaa B B.
A B

1. n3o0peTarpb a) to reduce b) to invent c) to employ

2. CUUTATH a) to count b) to operate ) to communicate
3. mpoaoJIKaTh a) to produce b) to embrace | c)to go on

4. pa3zpabaTbiBaTh | a) to work b) to devise c) to divide

5. MHOTO a) a great deal of | b) a few c) several

6. 3aBUCETH a) to reduce b) to define c) to depend

7. CUETHBI a) counter b) abacus c) device

10. IIpoyuTaiiTe TEKCT U NMEPeBeAUTE €ro HA PYCCKHUI A3BIK.

History of Computer Systems

The very first calculating device was the ten fingers of a man's hand. This, in fact,
is why today we still count in tens and multiples of tens. Then people invented the
abacus (cueTtsl), a bead frame in which the beads move from left to right. People went
on using some form of abacus well into the 16th century, and it is used in some parts
of the world because it's not necessary to know how to read in order to use it.

During the 17th and 18th centuries, many people tried to find easy ways of
calculating. The French scientist Blaise Pascal invented the first adding machine in
1642. His machine was mechanical in nature and it used gears to store numbers. John
Napier, a Scotsman, devised a mechanical way of multiplying and dividing. He also
produced the first logarithms. All mathematicians today use logarithm tables. Leibnitz,
a German mathematician, developed the binary system of mathematics in the 1600s.
Binary mathematics uses only the 0 and the 1 and arranges them to represent all
numbers.

The first real calculating machine appeared in 1820 as the result of several
people's experiments. This type of machine, which saved a great deal of time and
reduced the possibility of mistakes, depended on a series of gear wheels and used
"punched cards" (mepdokaptsr). In 1830 Charles Babbage, an Englishman, began to
design a machine that was later called the "Analitical Engine". Babbage showed this
machine at the Paris Exhibition in 1855. It contained all of the basic elements of an
automatic computer — storage, working memory and input device. Many of his ideas
were the basis for building today's computers.

11. IlpoyuTaiiTe TEKCT U NMEepeBeUTE €ro HA PYCCKUIl A3BIK.

Let's have a look at the history of computers. The first general-purpose electronic
digital computer came out in the USA in 1946. It was called ENIAC (Electronic
Numerical Integrator And Computer). ENIAC contained about 18,000 vacuum tubes,
weighed more than 30 tons, occupied more than 1,500 square feet of floor space, and
consumed 150 kilowatts of electricity during operation. The first-generation computer
performed about 5,000 additions and 1,000 multiplications per second and was slow in
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comparison with modern machines. In the late 1950s the second generation of
computers appeared and these performed work ten times faster than the first computers.
The reason for this extra speed was the use of transistors instead of vacuum tubes. The
third-generation computers appeared in 1965. They performed a million calculations
per second, which was 1,000 times as many as first-generation computers. Now tiny
integrated circuits controlled computers.

By the late 1960s many large businesses depended on computers. Many
companies linked their computers into networks and that made it possible for different
offices to share information. During this time computer technology improved rapidly.
In the 1970s there appeared a microprocessor. And in 1975 American engineers
devised the first personal computer, Altair. Millions of individuals, families and
schools began to use PCs.

Present-day computers complete millions of instructions per second. Some
experts predict that a new generation of intelligent machines will process data with the
help of beams of laser light, rather than electric current. They say that these computers
will store data on individual molecules and that virtual reality will play a large role in
education.

UNIT 4 ROBOTICS

SECTION A. ROBOTS COMPONENTS

Grammar: Present Perfect (Active)
1. ITocraBbTe B Participle II ciaexyromme riaroJbl.

Go, learn, apply, know, make, begin, become, put, study, choose, pay, drive, bring,
throw, cut, build, invent, find

2. CocraBbTe mpeasiokeHuss mo odpasmy, mcnojb3ys Present Perfect Active.
IlepeBenure HA PYCCKHI SA3BIK.
EXAMPLE: Professor Frolov works at the Technical University.

invent / a new calculating method / recently

He has invented a new calculating method recently.

1. Andrew is a student of Robot Engineering.
study / robot components / recently
2. Helen is at the laboratory class.
carry out / an experiment with a robot / just
3. Professor Kosov is a famous engineer.
develop / a new design of a robot / lately
4. Paul is checking robot components.
check /the robot programme /already
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3. Cpenaiite JaHHbIC NPEIVIOKEHUS MPOTHBOINOJOKHBIMH 10 CMBICTY.
IlepeBeanTe HA pyCCKUI A3BIK.

1. Scientists haven't made any important developments in technology over the last 10
years.

2. I have never been to the Museum of Technology in Amsterdam.

3. He has already studied robot history.

4. The laboratory has recently recieved a new model of a robot.

4. CocraBbTe BONPOCHI MO 00pa3uny u aaMre Kparkuii orBer. IlepeBeaure Ha
PYCCKUI A3BIK.

EXAMPLE: to make a discovery- yet
Have you made a discovery yet?
Yes, I (we, they) have. / No, I (we, they) haven’t.

. to develop a new technology - just

. to design a modern robot - recently

. to invent a new robot component - yet

. to learn about robot's abilities - this week

. to visit the exhibition of new robots - lately

DB W=

N

. BoiOepure npaBwibHy10 ¢Gopmy ri1aroJia, nepeBenTe HA PyCCKUil SA3bIK.

. A group of engineers has applied / applied the new technology recently.
. When did you change / have you changed the robot programme?

. I have never tested / never tested the new equipment.

. Did you ever study / Have you ever studied the robot history?

. Andrew has changed /changed the robot application two days ago.

DN B~ W =

=)

. UcnipaBbTe 0IUOKY B NpeIJIOKEHUSIX U NepeBeuTe HA PYCCKHIl A3BIK.

. The design and materials for robots has changed over the years.

. Professor Levashov developed new moving devices lately.

. I know Dr. Kosov from the Department of Mechanical Engineering since 1999.
. Did you have carried out your research work yet?

. Michal not has checked the programme.

DN B~ W~
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7. i1 KaKA0ro0 CJ10Ba B A HAMAUTE MOAXOASIMIA BAPUAHT nepesoaa B B.

A B

1. ynydiiienue a) advantage b) advance C) spring
2. BOKHBIN a) capable b) available c) essential
3. npyxuHa a) spring b) capacity c) actuator
4. naxe a) although b) even c) recently
5. pacTaruBaTh a) to straighten | b) to extend c) to cause
6. IPUBOJUTH B a) to manipulate | b) to switch on | ¢) to actuate
JeficTBUE

8. IIpounTaiiTe TEKCT U NEepeBeINTE €ro HA PyCCKUil A3BIK.

Although the development of robots seems a very modern idea, the principles
behind this new technology were known thousands of years ago. Even ancient Greeks
and Romans used mechanical cogs and gears which are now an essential part of robot
technology. In the Middle Ages there was a real breakthrough in the development of
robot engineering. At the end of the 17th century engineers already knew about most
of the mechanical components that make up a modern robot.

Throughout history inventors have produced mechanical devices capable of quite
life-like actions. These devices were simply performing a set of operations. Different
scientists and engineers have applied many advances in this field since that time.

Today's robot is a very complex structure. A metal or plastic frame serves for a
skeleton, and a variety of actuators provide muscle power. But the new humanoids are
not just bodies; they are also sophisticated sensing machines with cameras,
microphones, even specific sensors that imitate the sense of touch. And then there are
the brains. Nowadays scientists haven't yet created such a robot that can think. But who
knows, maybe in the future it will not only resemble a human being in appearance but
will also have the capacity to think and feel.

9. O0paTuTe BHUMaHME HA HOBBIE CJI0BA.

shake, v TPSICTH, TTOKUMATh

shake hands with smb M0XKaTh PYKy KOMY-JIHOO

clamp, n 3a)KUM, 3aXBaT

jaw, n TUCKHU

rigid, adj HEMOABUKHO 3aKPEIJICHHBII

ridged, adj XpeO0TOo0Opa3HBIHA

deflect, v nporudars(-cs), crudatb(-cs),
OTKJIOHSITh(-C51)

grip, v XBaTaTh, CKUMaTh, OpaTh

trunk, » X000T

hose, n [IJIaHT
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10. IIpoyuTaiiTe TEKCT U MEPBEAUTE €r0 HA PYCCKUM A3BIK.

Shake Hands with a Robot

Shake hands with Vorscht - that's what engineers at University in Edinburgh are
saying. Recently they have devised this brand new robot. Vorscht's hand-shake is not
the metallic, jaw-like clamp of the robots that are used on production lines in industry.
It's asofter, gentler grasp, like gripping the trunk of an elephant, or even shaking hands
with another person.

Take a rigid plastic tube, rather like a vacuum cleaner hose. Close one end, and
blow air in the other. The tube stretches slightly. The increased pressure inside the tube
causes it to extend. Take three of these tubes and mount them side by side to form an
assembly called an actuator. Increase the pressure in two of the tubes, and the actuator
bends. Reduce the pressure and it straightens up again. That's how the fingers on
Vorscht's hands bend when they grip your hand.

An individual element is a plastic tube with ridged sides, like bellows. Increasing
the pressure inside the tube causes it to extend. The sides of the tube are like a spring
— reduce the pressure and it springs back to its original length. This occurs because of
the elasticity of the material, like that of an elastic band.

With two elements, the actuator can move from side to side. Greater pressure in
element 1 makes it bend to the right. This is called bending in a plane.

With three elements, the actuator can be made to bend in any direction. The
greater the differences in pressure, the more the tip of the actuator is deflected.

11. BepHbl uiIiM HET JaHHBIE YTBEPKIACHU?

1. Vorscht is the name of the company that produces robots.

2. The ridged plastic tubes that the robot consists of look like a vacuum cleaner hose.
3. When you increase pressure inside a ridged tube the tube springs back to its origi-
nal length.

4. The tubes are made of elastic material.

5. When an actuator consists of three tubes it can't bend in any direction.

12. IlpouyuTaiiTe TEKCT U NEePBEJAUTE €r0 HA PYCCKHU A3BIK.

Man-made Man

In the past few years, we have seen important advances in computer science,
biomechanics and material science, which have caused great changes in robot
engineering.

Today a robot is not just a metal structure. It is already capable of expressing
different emotions and imitating simple operations. Engineers and scientists have
written a lot of complicated programmes for robots but it is still very difficult to make
a thinking machine. Chess, for example, involves a great deal of human brainpower,
but for robots playing chess is a simpler task than, say, making soup. A chess player
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needs only information and logic but what about making soup? You cut some
vegetables, boil some bones, add some spices. But what vegetables and how many?
How to distinguish potatoes from chicken? And, by the way, whose bones to put? And
how can a robot possibly add salt with no sense of what "saltness" means?

So you see that in order to have human-like machines that will work in real-world
situations scientists still have a lot of work to do.

SECTION B. ROBOTS IN OPERATION

Grammar: Past and Future Perfect (Active)

1. /lomosiHMTEe NPpeNTOKEHUS, HCHOJIb3YyS Iarojabl B ckoOkax. IlepeBemure
NPeAJIOKEHUS HA PYCCKUM A3BIK.

EXAMPLE: Alex had prepared everything for the experiment by the beginning of
the lesson. (to prepare)

1. I... the switches on the control panel when the Instructor came. (o check).

2. The students ... a series of exercises by the end of the week. (to perform).

3. Paul ... the necessary measuring devices before the classes began. (fo prepare).

4. The scientist ... already ... a new model of a robot before he became famous. (o
develop).

2. CocTraBbTe BONPOCHI MO 00pa3uny W gaire kKparkuili orBeT. IlepeBenure Ha
PYCCKHUI A3BIK.

EXAMPLE 1: o prepare everything by 5 o'clock

Had you prepared everything by 5 o'clock yesterday?
Yes, I had. /No, I hadn’t.

1. to develop a pew robot power system by that time
2. to invent a new gripping device by the end of the week
3. to widen the robot's abilities by 8 o'clock yesterday

EXAMPLE 2: {o finish one's work by 5 o'clock
Will you have finished your work by 5 o'clock?
Yes, I will/No, I won’t.

1. to mount a new gripping device by 4 o'clock

2. to finish the test with a new robot by that time

3. to develop a new type of an actuator by the end of the month
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3. IlocTaBbTE NMpeIoKeHUS B OTpULAaTebHON (popMme. IlepeBeaure Ha pyccKuil
AI3BIK.

1. The students of our department will have passed all the exams by the end of May.
2. When the teacher entered the lab the mobile robot had already performed many
different tasks.

3. When you come to me I will have already finished testing a new industrial robot.

4. My assistant had done all the preparatory work by the time I came to the lab.

SN

. McnpaBbTe 01IMOKM U nepeBeanTe NMPeIyI0KEHUsI HA PYCCKHI SI3bIK.

1. My brother had never study robot engineering before.
2. The teacher will has explain the new material by the time you come to the lecture.
3. People invented mechanical devices long before the first robot was designed.
4. The students didn't have finished the experiment by the end of the lecture.
5. IlonGepurte nmpaBUIbHBIN EPEBO/.

1. research a) IBIDKCHUE

2. effector b) BO3MOXKHOCTH

3. force c) obopy0BaHUE

4. pressure d) uccrnenosanue

5. motion €) OIacHbBIN

6. equipment f) naBnenue

7. possibility €) UCTIOJTHUTEIbHBIA OpTaH

8. hazardous h) cuia

6. IlpounTaiiTe TEKCT U MepeBeANTE HA PYCCKUI S3bIK.

Man widened his possibilities and relieved himself from monotonous and
hazardous tasks after he had invented the robot. Nowadays there's an endless variety
of robots in the size, shape and jobs they perform. Scientists and engineers devise
robots both for industry and homes. Some of the robots are experimental and look more
like living creatures. Many people are working today in the field of robotics and they
are trying to find new applications for robots in the future.

Now let's have a look at some students of the Technical University that study
Robotics. Yesterday they saw a robot in operation. They had never seen a robot before.
After the operator had pushed some buttons the robot began to perform a sequence of
operations. By the time the manipulator performed some actions, feedback devices had
provided the necessary information about the robot's motions and positions.

The control system directed the manipulator's actions. After the manipulator had
completed all the operations, it put all the workpieces into storage. With the help of a
gripping device, the robot operated very accurately and precisely. When the robot
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completed all the actions the operator switched it off. By the end of the term the
students will have learned everything about robot design. i.e. the body structure, the
power system, the control system and various sensors, actuators and manipulators.

7. IlpounTaiTe TEKCT U NepeBeAuTe HA PYCCKUH A3BIK.

When engineers devised a steam engine in the 18th century, some people said that
they had already invented everything possible. However, our mankind has produced a
great number of other inventions since that time. Robots are one of them.

Nowadays people use 90% of robots for heavy, repetitive manufacturing work.
These robots handle tasks that are difficult, dangerous or boring to human beings.

The most common manufacturing robot is the robotic arm. It typically consists of
seven metal segments. Tiny motors or actuators put them into operation when a special
computer gives them certain instructions.

An industrial robotic arm with six joints closely resembles a human arm - it has
the equivalent of a shoulder, an elbow and a wrist. This type of robot has six degrees
of freedom, 1.e. it can turn in six different ways. A human arm, by comparison, has
seven degrees of freedom. Your arm moves your hand from place to place. Similarly,
the robotic arm moves an end effector from place to place. You can supply robotic
arms with all sorts of end effectors, which will perform a certain task, for example it
will grasp and carry different objects. Robotic hands often have built-in pressure
sensors that tell the computer how hard the robot is gripping a particular object. That's
why the robot doesn't drop or break whatever it's carrying. Robots do their work more
efficiently than human beings because they are so precise. They always drill in the
exactly the same place, and they always tighten bolts with the same amount of force,
no matter how many hours they've been in operation.

Different companies all over the world are trying to improve robots. The engineers
and scientists at the Technical University in Eindhoven reported that they had created
a new mobile robot. Let's have a look at their "beautiful creature".

Hydraulic pistons move the robot legs back and forth. The pistons are attached to
different leg segments just like muscles are attached to different bones. Engineers said
it had been really difficult to make all these pistons work together properly. The robot
figures out the right combination of piston movements in walking and it programs this
information into the robot's computer. This mobile robot has a built-in balance system
that tells the computer when it needs to correct its movements.

The engineers from this university are working at another type of a mobile robot
now and they will have built a more stable robot walker by the end of the year. It will
have six legs like insects because of their exceptionally good balance and the ability to
adapt well to a wide variety of unfamiliar environments.
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UNIT 5 AUTOMOTIVE ENGINEERING

SECTION A. SOME CAR SYSTEMS

Grammar: Present Simple Passive

1. IIpeoOpa3syiite mo oOpa3suy mnpeaao:xkenuss B Present Simple Passive.
IlepeBenuTe HA pyCCKUil A3BIK.

EXAMPLE: We obtain petrol from petroleum.
Petrol is obtained from petroleum.

1. The engine produces power.

2. We usually use oil in different branches of industry.
3. The engineer controls the fuel systems.

4. Nowadays they make pistons from plastics.

2. Cnenaiite npeajioKeHUs IPOTHBOMOJIOKHBIMHU 10 CMbBICJIY M IlepeBeINTe UX HA
PYCCKUIl SA3BIK.

1. This mechanism is used in the engine.

2. Power is not produced by the engine.

3. Fuel is burnt in the engine to produce power.
4. Fuel and air are not mixed in the carburettor.

3. BoiOepuTe npaBHIBHYI0 (OpPMY IJaroja M nepeBeluTe NpeIJIOKeHHS Ha
PYCCKHUIl A3BIK.

1. This data is calculated / calculates by that electronic device.

2. Students are always solved / always solve complicated problems with the help of
logarithm tables.

3. Our workshops are equipped / equip with automatic machinery.

4. A robot packs / is packed the necessary instruments for the experiment.

4. UcnpaBbTe OIMOKHM U NepeBeNTe MPeII0KEeHNsI HA PYCCKHU S3bIK.

. This car be powered by the energy of the Sun.

. Machines are not maked of wood.

. This car are equipped with the experimental fuel system.

. To this theory is often referred in scientific literature.

. Is our engineer invite to the scientific conference in Denmark?
. How different fuels to be produced?

AN DN AN W —
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5. IlopGepure MOAXOAAIMI BAPDUAHT MEPEBOJA.

1. steering a. IPUBOJY

2. accelerator b. nBUraTenab BHyTPEHHETO
CTOpaHus

3. advantage C. He3aBUCHMasl TIOJBECKA

4. independent suspension d. 6ax

5. internal combustion engine €. TOIUIMBHAS CUCTEMa

6. drive f. mepanb raza

7. fuel system g. pyJIeBO€ yNpaBJeHUE

8. tank h. 10CTOUHCTBO

6. IIpounTaiiTe TEKCT U NEepeBeINTE €ro HA PyCCKUil A3BIK.

A motor vehicle is a complex engineering construction. It is composed of several
thousand parts. The smaller parts are joined together and form larger components, or
units. One of the main components of any vehicle is the engine.

In addition to the engine itself, there are four separate mechanisms, which are used
to feed the engine. These mechanisms are the fuel system, the lubrication system, the
electrical system and the cooling system.

The fuel system is a separate mechanism that is used for feeding the engine. The
fuel system consists of a tank, a fuel line or a pipe, a pump and a carburettor. The
engine produces power when air and fuel are mixed and burnt.

So let's have a look at the fuel system operation. The fuel is stored in a fuel tank.
The fuel tank is connected to a fuel pipe. The fuel pipe carries the fuel to the fuel pump.
This pump can be either electric or mechanic in operation. Electric pumps are generally
situated near the fuel tank whereas a mechanical pump is generally located beside the
engine. It is driven by the camshaft. The fuel pump is connected to the carburettor. In
the carburettor the fuel is mixed with air. It is important to have the right ratio of air to
fuel. For example, the optimum ratio of air to petrol in the fuel mixture is 15 parts of
air to 1 part of petrol. The fuel and the air are drawn into the combustion chamber,
where they arc compressed by the piston. In the engine the fuel and air are burnt and
they produce power.

7. IlepeBeaure HA PYCCKHUHM A3BIK.

the automatic vehicle control the steering wheel
the microprocessor controller the steering device
the sensor information the wheel motion system

the drive subsystem
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8. IIpouuraiiTe TEKCT U NEPBEIUTE €r0 HA PYCCKHH A3BIK.

The basic elements that control vehicle motion have changed little in their concept
over the past few decades. Vehicles are still driven by an internal combustion engine,
steering is achieved by driving a mechanical gear and brakes are actuated by physically
pumping hydraulic pistons. All these actions are carried out by the driver.

The status quo is ready for change. Under development are fast-reacting,
intelligent systems that increase the possibility of automatic vehicle control. In such
vehicles the steering, accelerator and brake devices are connected to a sensor that
monitors their position. The sensor passes this information as an electrical signal to the
microprocessor controller.

The sensor information is processed and the actions for the steering, brakes and
drive subsystems are calculated.

The automotive chassis differs from a conventional chassis as motion of each
wheel is achieved by independent suspension, drive, brake and steering. The main
control unit receives electrical signals from the steering wheel and pedals, and produces
electrical signals that actuate the wheel motion systems.

In this design there is a possibility to modify the steering, brake and accelerator
device. All these could be integrated into a single joystick. This possibility is a major
advantage when we want to modify cars for the physically disabled.

9. IlpounTaiiTe TEKCT U NMEPBEJIUTE €r0 HA PYCCKUH A3BIK.

A driver's response time is very slow in comparison to that of electronic systems.
A quick human response is around 0.5 seconds, and some responses are as slow as 1 to
2 seconds. Let's consider a driver who is travelling at 40 mph and has a response time
of 1 second. A simple calculation (distance = speed x time) shows that the car will
travel 17.9 m before the vehicle motion is changed. In comparison, electronic systems
operate at a tenth of a second and have the potential to operate in milliseconds. In
severe maneuvers, the car stability is increased by this quicker response and people's
life is saved.

SECTION B. DESIGNING CARS

Grammar: Past, Future Simple (Passive)

1. A3meHnTe ciaeaywiime npeanoxeHus, ucnoab3ys Past and Future Simple
Passive. [lepeBenure Ha pycCcKHUii A3bIK.

EXAMPLE 1: [ saw her in the workshop.
She was seen in the workshop.

1. They sold the cars all over Europe.
2. They measured the temperature of water 5 minutes ago.
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3. We repaired the car yesterday.
4. They used this fuel for different engines.

EXAMPLE 2: They will solve the problem tomorrow.
The problem will be solved tomorrow.

1. I will control the work of this device.

2. We will explain the work of the carburettor next time.
3. They will improve the car design.

4. The new device will reduce the time of the operation.

2. CocTaBbTe NpeAJIOKeHHs N0 00pa3ly U nepeBeTe X HA PYCCKUH A3BIK.

EXAMPLE:  A: Did you repair this mechanism? (the mechanic)
B: No, it was repaired by the mechanic.

1. Did you check this device? (the engineer)

2. Did you improve the work of the fuel pump? (the mechanic)
3. Did you control the cooling system? (the engineer).

4. Did you repair the car yourself? (the workers)

3. DTH mnpeAioKeHHs HMEK Pa3HYK CTPYKTYpPY, HO OJMHAKOBBIH CMBICII.
N3menuTe CTPYKTYypy HNpPeNJIOKEHHS] TAK, YTOOBI CMBICJI OCTAJICA NPEKHHUM.
IlepeBenure HA PYCCKHI SA3BIK.

EXAMPLE: We listened to his lecture with great pleasure.
His lecture was listened to with great pleasure.

. We sent for the mechanic two hours ago.

. People spoke much about the new invention.

. We will take care of the new equipment.

. Teachers will refer to the results of this experiment.

. The Professor paid attention to the work of this student.

DN B~ W —
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. UcipaBbTe 01IMOKM U MepeBeanTe NMPeII0KEeHUsI HA PYCCKHU SI3bIK.

. An interesting problem will to be discussed at the lecture tomorrow.

. All the work was did by automatic machinery.

. The testing of a new vehicle will be not completed by the end of the week.
. The electric lamp was invented with Yablochkov.

. To the work of this engineer was paid attention.

DR W =
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5. IlepeBeante mpemoKeHusi, oOpamas BHMMAaHHE Ha

npuwiaraTte/JibHbIX.

Noun + -ful- adjective (haruuue xauvecmsa)
Noun +-less- adjective (omcymcmeue xauecmaa)

cyppuxcel

l.use - moisb3a
2.pOWer - MOIIlb
3. care-3a0o0Ta
4. help - momornib
5.hope- Hagexaa

6. colour - 1BeT

useful - TOJIE3HBIN
useless - OeCIToJIC3HBIN
powerless-

powerful-

careful-

careless-

helpful-

helpless-

hopeful-

hopeless-

colourful-

colourless -

6. BoiOepuTe npaBu/ibLHOE ONpe/iesieHHe U NepeBeInuTe HA PYCCKUM SI3bIK.

a) smth which is used to carry people
1. to adjust or goods from one place to another
2. to arise b) to regulate for proper use
3. to reduce c) to start or originate

d) a public road that is wide, well-
4. to detect paved and direct
5. to respond e) to react, to answer
6. highway f) to make or become smaller or less
7. vehicle g) to discover the presence

7. IlpouyuTaiiTe TEKCT U MEepPeBeIUTE €ro HA PYCCKUM SA3bIK.

Mini motor cars are sold all over Europe. The first Mini was produced in Britain
in 1959 and it has become Britain's most popular and successful car since that time.

In the late 1950s, BMC, the British Motor Corporation, wanted to build a car that
was different from other cars. They wanted a small, cheap and economical car - a
family car that was big enough to carry four passengers. In the 1950s it was a difficult
problem. At that time a typical family car was quite long, about three and a half meters.
It had large wheels and large space for the engine. So there wasn't much room for the
passengers. Besides that, it was very expensive to make.

The Mini was designed by Alec Issigonis. His design was revolutionary. First, the
car was made half a meter shorter. Next, the wheels were made much smaller and they
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were put right at the four corners of the car. Then the engine was turned sideways and
the gearbox was put underneath. And there was still enough room for four passengers.

Today nearly every small car is based on the design of the Mini. So why is the
Mini so popular? The answer is simple: it is well designed, very economical, it is easy
to drive around the city and easy to park!

8. IIpounTaiiTe TEKCT U NEepeBeINTE €ro HA PyCCKUI A3BIK.

What Is Mechatronics?

The word mechatronics was first used in 1969 to describe the integration of
precision mechanical engineeringl with electronic and computer control systems in
order to make intelligent machines. Scientists wanted to bring together branches of
engineering that are normally studied in isolation, in the hope that the design solutions
will benefit both electrical and mechanical disciplines.

The range of applications of mechatronics is enormous and includes domestic
appliances, automated assembly lines, computer peripherals and so on. Some
specialists predict that mechatronic systems will be widely used in cars of the future.
Mechanical devices will be controlled by the computer systems and thus the car's
stability will be increased. On the whole a car will become a more efficient means of
transport. All the mechatronic systems will operate independently and will help the
driver control the motion of the vehicle.

UNIT 6 ENGINEERING DESIGN

SECTION A. TRACTOR TECHNOLOGY

Grammar: Present Perfect (Passive)

1. U3menuTe npeasioxkenusi, ucnoib3ys Present Perfect Passive. IlepeBeanre Ha
PYCCKHUI A3BIK.

EXAMPLE: They have equipped Ford tractors with climate control filters.
Ford tractors have been equipped with climate control filters.

1. They have already cleaned the oil filter.

2. You have repaired your tractor already.

3. The engineers have provided these tractors with new equipment.
4. They have modified shock absorbers.

2. OTBeThTe HA Bonpockl. IlepeBeanTe HA PyCCKUi A3BIK.
EXAMPLE: A: Has the application of filters been explained by the teacher?
Yes, it has been explained already.
or No, it hasn't. It hasn't been explained yet.
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1. Have the new trucks been chosen by the customers?

2. Has the air cleaner been widely used since its invention?

3. Have oil filters been improved during the field testing?

4. Have Ford tractors been trusted by many farmers?

5. Has the new tractor been equipped with climate control filters?

3. BbiOepure npaBuwibHY ¢opmy ruaroja. IlepeBeaure mnpemioxkeHuss Ha
PYCCKUil SI3BIK.

1. They (have already increased, have already been increased) the efficiency of a new
tractor.

2. The oil filters in this vehicle (have replaced, have been replaced) recently.

3. This engine (has just been tested, has just tested) by our mechanic.

4. New refinements (have introduced, have been introduced) into this type of tractors.
5. The engineers (have manufactured, have been manufactured) the new acoustic
system.'

4. UcnipaBbTe OIMOKM U NepeBenTe NMPeJI0KEeHNsI HA PYCCKHMI SI3bIK.
1. The transmission control has been imrove recently.

2. All these machines have been maked of metal.

3. A new model of a tractor has be delivered to the farm.

4. The driver's seat has provided with different comfort adjustments.

5. BoiOepure npaBWJIbHBIN MepPeBOJ CJI0BA.

1. environment a) paboTaTh
2. to supply b) nenp
3. performance C) Ka4eCTBO
4. efficient d) ycrmex
5. to operate ¢) cHaOXkaTh
6. purpose f) skcruTyaTalioHHbBIC
7. quality KadyecTBa
g) OKpy’Karolas cpeja

6. IlpouunTaiiTe TEKCT U NepeBeNTE HA PYCCKUI A3BIK.

Farming today demands constant gains in productivity. That's why the Ford
Company research and improvement programmes never cease.

The Ford Company is known as a technologically advanced manufacturer of
vehicles. For many years the Ford Company has been deeply involved in the
manufacture of tractors, cars and trucks. Ford tractors enable farmers to work quickly
and efficiently. The cab is a comfortable and efficient workplace. Modern acoustic
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systems have greatly reduced noise levels inside the cab. Transmission controls have
been mounted on the flat floor. The driver's seat has been equipped with pneumatic
suspension and it turns easily and gives the driver a more comfortable view. Air
filtration, efficient heating and ventilation with air-conditioning further enhance
comfort and the driver's efficiency. There's more. Individually adjustable halogen work
lights have been installed into the cab roof.

These tractors have also been equipped with climate control filters and anti-burst
door locks. Ford tractors are famous for their unique combination of outstanding
performance, high reliability and cost efficiency.

They have been continually improved since their introduction. Dozens of fea-tures
and refinements have been added during recent years. Ford tractors have been trusted
by generations of farmers due to their high quality.

7. OTBeThTE HA BONPOCHI.

1. Why do the Ford Company research and improvement programmes never cease?
2. What is the Ford Company famous for?

3. Ford tractors have everything to work quickly and efficiently, don't they?

4. What have these tractors been equipped with?

5. Why have Ford tractors been trusted by generations of farmers?

8. 3anoannTe nponycku ciaoBamu Hu:ke. [lepeBennre Ha pyccKuii A3bIK.

The Ford Company produces not only cars, but also ... and .... Ford tractors are
known all over the world for their high ... and ... and the Ford Company is always
improving them. In a modern tractor you will see that ... controls have been mounted
on the flat floor and six halogen work-lights have ... into the cab.... Besides that,
modern ... systems have greatly ... noise levels inside the cab. The tractors have also
been ... with ... filters and anti-burst ....

reliability door locks tractors quality
been installed trucks equipped transmission
acoustical roof climate control  reduced

9. IlpouuTaiiTe TEKCT U MepeBeINTE €ro HA PyCCKUil A3BIK.

Needless to say, one of the most important industrial achievements for farmers
today is the introduction of agricultural tractors in their work. Horses and men have
been almost entirely replaced by tractors in many heavy and time-consummg tasks that
are carried out on the land. A tractor performs the work of numerous horses and, what
is of greater importance, it doesn't need any rest in order to recover from fatigue. If
necessary, attention is paid to its lubrication and it's constantly supplied with fuel, it
will work on indefinitely. During the years since its introduction, a huge progress has
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been made in developing a more efficient machine. Modern tractors have been
constructed to meet all requirements of space, comfort, vision and safety. Many devices
have been incorporated in the mechanisms of the tractor for this purpose. The 6-
cylinder engines have been installed on them to improve productivity and reliability.
Some tractors have been equipped with a hydraulic system, which gives the driver the
choice of the right power for every operation.

Nowadays there exists a wide range of different types of tractors. Let's say, the
most common type today is the general-purpose wheeled tractor that is used on most
farms and has an engine of up to 100 hp. On the other hand, if you need to carry out
heavy cultivation on farms, you can use either track-laying tractors with a large horse-
power (up to 500 h.p.) or heavy-wheeled tractors. Most present-day tractors are
powered by internal combustion engines, which operate on the same basic principles.

10. Bepubl au ciaenyomue yreepxaenns? [lepeBeaqure npeanokeHus Ha pyCCKUii
A3BIK.

1. The tractors are used instead of horses in many heavy tasks.

2. A tractor performs the work of one horse.

3. A tractor needs some time to recover from fatigue.

5. Nowadays there are two types of tractors: the general-purpose wheeled tractor and
track-laying tractor.

6. The hydraulic system in the tractor enhances the driver's safety.

11. IIpouuTaiiTe TEKCT U NMEPeBEANTE €r0 HA PYCCKHUM fA3BIK.

Minsk Tractor Works is the world's leading manufacturer of agricultural
equipment. Since 1953 thousands of universal wheeled tractors under the
manufacturer's brand "Belarus" have been produced. The well-known advantages of
these tractors are their low fuel consumption, long service life, simplicity and
convenience of maintenance. The modern tractors have been fitted with six-cylinder
diesel engines. Thus, they can develop sufficient horsepower under most unfavourable
conditions and show high efficiency. The nine-speed gearbox provides a wide range of
speed for performance of all types of farm operations. A comfortable, safe and noise-
proof cab provides excellent visibility and together with an adjustable soft seat, tinted
glass, cab air filtering and a heating device ensures comfort for the driver throughout
the whole working day. All the features of "Belarus" tractors meet international
standard specifications.
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SECTION B. MACHINERY ENGINEERING

Grammar: Past and Future Perfect (Passive)

1.B ka:xxnoii crpoke HaiauTe riaroua B ¢popme Perfect Passive.

a) are delivering b) delivered c) has been delivered
a) had received b) is receiving c) had been received
a) reduce b) will have been reduced | ¢) will be reduced

a) will predict b) had been predicted c) had predicted

5. a) will be given b) will have been given | ¢) are given

6. a) will have removed b) was removed c¢) had been removed
7. a) will have been adjusted | b) has adjusted c) will have adjusted
8. a) had been repaired b) will be repaired c) was repaired

2. N3meHuTe npeasioxKeHus mo odpasny, ucnoJb3ys Passive Voice. IlepeBeaure
HAa PYCCKUMH A3BIK.

EXAMPLE 1: They had finished the experiment before the lesson was over.
The experiment had been finished before the lesson was over.

1 He had completed the chemical reaction when the teacher came.
2. We had published the results of our work by the end of the year.
3. They had dried the sample before the experiment started.

4. They had begun the experiment before the assistant came.

EXAMPLE 2: We will have published the article by the beginning of the conference.
The article will have been published by the beginning of the conference.

1. By the end of the next month he will have repaired his car.

2. They will have brought the necessary tools by the beginning of the work.
3. We will have improved this tool by the end of the year.

4. They will have delivered new books to the library by the end of the week.

3. CocTaBbTe NPEII0KEHUS U NepeBeInTe UX HA PYCCKUI A3bIK.

EXAMPLE 1: to perform a lot of different operations
A lot of different operations had been performed by the end of the
practice.

1. to study the operation of the milling machine;

2. to deliver a new model of a lathe;

3. to investigate the advantages of machine tools;

4. to obtain valuable practical experience.
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EXAMPLE 2: to write the course project
The course project will have been written by the end of the year.

B W N —

1.
2.

3

experiment began.

. to carry out the research on machine tools;

. to demonstrate the work of metal-cutting machines;

. to perform various operations on the drilling machine;
. to experiment with metal-forming machines.

. UcnipaBbTe NpeaIoKeHUs U IepeBeIuTe UX HA PYCCKUH A3BIK.

New safety rules have been established by the end of the last year.
A new device will be designed by next week.

. These new properties of the substance had predicted by the scientists before the

4. The construction of the workshop will have be completed by next year.

5. Haiiaure cjoBa, NMPOTHBOIOJIOKHbIC IO 3HAYECHHUI0O M INepeBeAMTe UX Ha
PYCCKUI SA3BIK.

1. hand tool a. unimportant

2. advantage b. automatic

3. accurate c. single-purpose machine
4. give d. disadvantage

5. important e. inaccurate

6. multi-purpose machine f. receive

7. manual g. machine tool

8

. simple

h. complex

6. [lonOepuTe onpenejieHUue K KaxJA0MY CJI0BY U NlepeBeIUTe HA PYCCKHU SI3bIK.

1. tool a. to take away, to get rid of

2. workshop b. a thing with the help of which an operation is carried out
3. to shape c. to turn in a new direction

4. to cut d. a room in which manufacture is carried out

5. to remove e. to separate into slices or pieces

6. workpiece f. to form, to make

7. to bend g. a piece of metal/substance for work

7. IlpounTaiiTe TEKCT U NEepeBeAUTE €ro Ha PYCCKUM SI3bIK.

Scientists consider that the oldest tools that are known to the mankind are
2,600,000 years old. They were used by people in manual operations and that is why
they were called hand tools. By the beginning of the Industrial Revolution, people had
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already devised simple hand tools for cutting and shaping different materials. But in
the 18th century there appeared machine tools that made mass production a reality in
the 19th century. A machine tool is a power-driven machine that is used to perform
different operations with metal or other material. Basic machine tools use mechanical
power to bend, cut, drill, grind and hammer metal into desired shapes. More advanced
machine tools use such power sources as electrical or chemical energy, heat,
magnetism and ultrasound.

Nowadays machine tools play an important role in the manufacture of almost all
metal products. Machinists (people who operate machine tools) use them in making
automobiles, radios, refrigerators, television sets and so on. Every mechanical
engineering workshop is equipped with machine tools. They are the main source for
the manufacture of component parts of all machines and mechanical devices.

There are about 500 kinds of machine tools. Some perform a single operation,
such as grinding or drilling. Others, called machining centres, carry out several kinds
of tasks. These numerous machine tool types fall into two categories. The first group
is called ‘metal-cutting’. The machine tools of this group remove some material from
the workpiece and they are much stronger than the workpiece itself. The examples of
metal-cutting machines are lathes, drill presses, milling and shaping machines.

The second group is called ‘metal-forming’. They shape the workpiece without
the removal of any material from it. For metal-forming operations we use a wide range
of forging machines (xkoBouHasi MamwuHa), presses and press brakes (mpeccoBbie
TOPMO32).

8. BepHbl s1m ciaenyomue yreep:kaenusi? IlepeBeaure Ha pycCKuMid A3bIK.

. The first hand tool was used during the Industrial Revolution of the 18th century.
. Machine tools never use such power sources as heat and chemical energy.

. Machinists are the people who operate machine tools.

. Machining centres perform a single operation, for example, drilling.

. A lathe is an example of metal-forming machines.

. The machine tools of the first group remove some material from the workpiece.
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9. IlpounTaiiTe TEKCT U NepeBeNTE €ro HA PyCCKUH A3BIK.

In 1775 John Wilkinson, an English ironmaker, invented the first modern machine
tool. It was a boring machine that enabled the workers to drill precise holes in metal.
By the middle of the 20th century some machine tools had been linked together in
series for use in mass production. And in the 1950s the first machines with numerical
control were introduced.

Numerical control, commonly called NC, is a system of automating machine
tools. Let's have a look at some examples of NC systems application. The system known
as computer numerical control (CNC) has a number of machine tools, each of which is
directed by its own computer. So when you want to adapt a CNC machine tool to a
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different job you just change the control programme, or software of the computer. They
are very easy in operation, their programming is simple and you can always test it.
Moreover, they are cheaper to maintain and are generally more accurate in comparison
with standard machine tools. CNC systems are used with a wide range of machine tools
such as milling machines and lathes. Many are equipped with graphic displays that
show the shapes of the workpiece and can even produce three-dimensional views of
the components.

When several CNC machine tools receive instructions from a large central
computer that stores and processes operational procedures, we can speak about a direct
numerical control (DNC). This single computer controls more than 100 machine tools.
A further development in the automation of machine tools is the "machining centre".
This machine has automatic tool changers and performs a lot of machining operations
on a workpiece with the help of more than 100 different cutting tools. One machining
centre can do the work of eight or more standard machines. They are particularly useful
when you need to produce large and complex components with the high degree of
accuracy.

10. Bepubl au caenyromue yreepaxaenus? [lepeseaure npenjioskeHusi Ha pyCcCKuii
SI3BIK.

1. John Wilkinson invented the first modern NC machine tool.

2. Nowadays NC systems are hardly ever used in industry.

3. CNC machine tools are more accurate in comparison with standard machine tools.
4. One machining centre may perform the work of 100 standard machines.

5. If a worker wants to produce a complex component with high degree of accuracy he
should use one of the NC machine tools.

11. 3anosHUTEe MPONMYCKH MOAXOAAIIMMHU IO cMbIcay cjioBamu. IlepeBeaure Ha
PYCCKHUI A3BIK.

1. Automation of machine tools began in the 20th century. In the 1950s the first
machines with ... were ....

2. Numerical ... is a system of automating machine ....

3. Computer ... control mahine tool is directed by a ....

4. CNC machines are easy in ... and they are ... to maintain.

5. In ... system a single computer may ... more than 100 machine tools.

6. Machining centres may ... a lot of machining ... on a ... at a time. One machining
centre may do the work of eight ... machines.

7. ... NC systems have ... advantages.

computer in general introduced tools perform
a lot of numerical control operation numerical operations
control direct numerical control standard cheaper  workpiece
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12. IIpoyuTaiiTe TEKCT M NEepeBeAUTE HA PYCCKHUI A3BIK.

By the beginning of the new millenium a great number of complex machine tools
had been designed to speed up production. Although these tools include features of the
basic machine tools and perform the same operations, they incorporate design
modifications that let them perform complex operational sequences quicker.
Furthermore, after the production machine has been set up by a skilled worker or
machinist, a less skilled operator also can produce parts accurately and quickly.

There's one more improvement that had already been incorporated in machine
tools by the 21st century. This is a highly automated machining system, called adaptive
control that involves the use of a microprocessor. A microprocessor is a tiny electronic
device that performs the work of computer. The microprocessor regulates variables in
the machining process such as the speed of the spindle. That makes the process very
efficient. It also receives information from sensors that measure force, temperature,
and other variables. It uses the information to operate the system at the level that is safe
for the machine tool and the workpiece. Specialists predict that by the year 2015 all
major industrial works in Belarus will have been equipped with such machining
centres.

UNIT 7 MATERIAL SCIENCE

SECTION A. COPPER

Grammar: Modal Verbs “can, could, be able to”
1. CocraBbTe nmpemioxkeHus mo oopasuy. IlepeBenure Ha pycCKHi A3BIK.

EXAMPLE: I can't use the new apparatus now but I could use it yestrday at the
lesson.

1. He can't do research on copper alloys this term but he ... it last term.

2. We can't compare the properties of these substances now but we ... them during our
previous experiment.

3. We can't extract copper with the help of stone and bone tools but ancient people ...
it in this way thousands of years ago.

4. 1 can't describe the results of his experiment today but he ... them yesterday.

2. CocTaBbTe NpeasioKeHns: B mpoueamemM u Oyaymem spemenn. IlepeBeanrte Ha
PYCCKHUIl A3BIK.

EXAMPLE: He can drive well.
He could drive well 10 years ago.
He will be able to drive well in a month.
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1. He can continue his studies at the Mechanical Engineering faculty.
2. Our engineers can extract copper in several ways.

3. I can visit the Bingham Canyon copper mine.

4. This new car can move without a driver.

3. CocTtaBbTe BONPOCHI 10 00pasiy, AaiiTe Ha HUX KpaTkuid oTBeT. IIpeBeaTe Ha
PYCCKUil A3BIK.

EXAMPLE: copper | to be alloyed with iron
Can copper be alloyed with iron?
Yes, it can. / No, it can’t.

. a ductile metal / to be worked into a new shape
. copper / to be used as a conductor of electricity
. tin /to be alloyed with copper

. brass /to be used in bearings and gears
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. McipaBbTe 01IMOKH, NepeBeAUTe MPEAJIOKEeHUS HA PYCCKUM A3BIK.

. We didn't can work in the laboratory on Sunday.

. He could to use the old equipment in his experiment.

. You will able to cut soft metal with greater speed than hard metal.
. Can this technology to make the extraction of copper easier?
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5. Ilon0epurte NpaBWIbHBIA BAPUAHT NEPEeBO/A.

1.omeHuBaThH a. qualities
2.A3BJIEKATH b. conductor
3.IpOBOHUK C. purpose

4. 1oMarrauii d. to extract
5.Bs3kuit (AmacTuuHbi) €. ductile
6.HEepIKABEIOTUI f. domestic

7. KauecTBa g. to estimate

8.11e71h h. corrosion resistant

6. IlpouunTaiiTe TEKCT U NepeBeNTE €ro HA PYCCKUIl A3bIK.

Copper is man's oldest metal as people could extract it more than 10,000 years
ago. As it is rather soft and ductile, copper is alloyed with other elements. There is
evidence that the first copper alloy - bronze (90% copper, 10% tin) - was produced
around 2800 BC in countries such as India, Egypt and Mesopotamia. Bronze was
harder and could be used for making reliable cutting tools. Its use characterizes the
Bronze Age.
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The workability and the ability for corrosion resistance made copper, bronze and
brass the most important functional as well as decorative materials from the Middle
Ages and on till the present day. With the beginning of the Electrical Age the demand
for copper increased tremendously because it is an unusually good conductor of
electricity and heat. Today more than 5 million tons of copper are produced annually
and the copper metals are playing an increasingly vital part in all branches of modern
technology.

The good news is that we will not run out of copper. The worldwide resources of this
important and valuable metal can be estimated at nearly 5.8 trillion pounds of which only
about 0. 7 trillion (12%) have been mined throughout history. Besides, nearly all of 700
billion pounds is still in circulation because copper's recycling rate is higher than that of
any other engineering metal. Each year nearly as much copper is recovered from recycled
material as is obtained from newly mined ore. Almost half of all recycled copper scrap is
old post-consumer scrap, such as discarded electric cable, junked automobile radiators and
air conditioners, or even ancient Egyptian plumbing The remainder is new scrap, such as
chips and turnings from screw machine production. Engineers hope that we will be able
to use copper for centuries on.

7. OTBeTbTE HA BONPOCHI.

. Is copper the oldest metal that is known to man?

. What properties does copper possess?

. What is bronze?

. When, where and why did bronze appear?

. What are the applications of copper and its alloys?

. Why aren't we afraid of working out the resources of copper?

AN DN B~ W —

o0

. Bepubl 11 yrBep:kaenusi? IlepeBeanre Ha PyCCKUil sI3bIK.

. Copper was extracted by man more than 10,000 years ago.

. Copper alloys appeared because there was the shortage of pure copper.
. Copper metals are important functional and decorative materials today.
. In the 19th century the demand for copper greatly decreased.

. The resources of copper will be worked out in the near future.

. If Egyptian plumbing is recycled a lot of copper can be obtained.

AN DN B~ W —

9. IlepeBeaure cioBa.

weathering, n nuclear, adj
clad, v nonsparking, adj
serviceable, adj explosion, n
cookware, n remain, v

jet plane, n undamaged, adj
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10. IIpoyuTaiiTe TEKCT U NEPeBEAUTE €r0 HA PYCCKHUI A3BIK.

Do you know that ..

- copper is essential to our health as an important constituent of skin, bones and
blood. It is also biostatic - bacteria cannot grow on its surface. High-tech doctors
save lives with the help of copper-clad scalpels.

- a copper plumbing system from the Pyramid of Cheops in Egypt is still in a
serviceable condition after more than 5,000 years.

- copper has always been part of metal money.

- chefs around the world prefer copper cookware due to its properties of high heat
transfer plus uniform heating (no hot spots).

- copper is the standard for electrical conductivity. It conducts electrical current
better than any other metal except silver.

- IBM is replacing aluminium with copper in computer chips -up to 200 million
transistors can be packed onto such a chip. The result is much faster operating
speeds.

- about 2% (9,000 pounds) of the total weight of a Boeing 747-200 jet plane is
copper. A typical diesel-electric locomotive uses about 11,000 pounds of copper
while a Triton-class nuclear submarine uses about 200,000 pounds of copper.

- high-strength, nonmagnetic and corrosion-resistant copper alloy tools are also
nonsparking, which is valuable in situations where explosions are feared.

- designers look at copper and brass as metals of quality, comfort and beauty.

- through one hundred years of sea winds, rains and sun, the copper skin of the Statue

of Liberty not only has become more beautiful but also has remained virtually

undamaged. Closer analysis shows that weathering and oxidation of the copper skin
has come to just 0.005 of an inch in a century.

- copper clearly was a good idea a hundred years ago. With technological advances,
copper is still a great idea today.

11. IlepeBeauTe HA PYCCKUM S3BIK.

Aluminium bronze is among the most varied and metallurgically interesting
copper alloys. This metal is the first choice - and sometimes the only logical choice -
for demanding applications owing to the exceptional mechanical and chemical qualities
it offers such as great strength, high hardness, excellent corrosion resistance (especially
in seawater and similar environments), wear resistance and superior bearing qualities
as well as favourable castability, machinability, ductability and nonmagnetic
behaviour. Evidently, all these properties are best applied where other materials can
fail too soon or will be more expensive. Aluminium bronzes find wide-spread
applications in petrochemical plants; power generation, aircraft, automotive, railway
and marine engineering; in iron and steel making, elec-trical manufacturing and
building industries.
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SECTION B. STEEL
Grammar: The Modal Verb "may"

1. CocraBbre npemnoxenuss B Past and Future mo o0pasuy. IlepeBenure Ha
PYCCKUil A3BIK.

EXAMPLE: He may continue the research.
He was allowed to continue the research.
He will be allowed to continue the research.

1. You may use carbon steel in the construction of this building.
2. She may extract iron from iron ores.

3. You may use manganese for changing properties of steels.

4. You may apply alloy steels for various engineering purposes.

2. CocraBbTe BONpOCHI MO o0pa3my, naite xkparkuii orBer. IlepeBennTe Ha
PYCCKUI A3BIK.

EXAMPLE: (o use these substances for the experiment
May I use these substances for the experiment?
Yes, you may. / No, you may not.

1. to experiment with alloying elements;

2. to carry out different operations on milling machines;
3. to demonstrate the properties of tool steels;

4. to observe the steel-making process.

3. CocTaBbTe BONPOCHI IO 00pa3uy, naire orBeT. IlepeBeaure Ha pycCcKHil A3BIK.

EXAMPLE: ‘o demonstrate the new applications of steels
Were you allowed to demonstrate the new applications of steels?
No, I wasn't. But I will be allowed to do it tomorrow.

. to work in the rolling mill;

. to test the performance characteristics of alloy steels;
. to study the structure of stainless steels;

. to observe how steel is cast

AW N =

4. UcnipaBbTe olunOKku. IlepeBeaure Ha pycCKHi A3BIK.

. Metals which are used in industry may to be called engineering metals.
. The majority of metals may to become harder after they have been cold-worked.
3. You doesn't may carry out the investigation here.
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4. The students be allowed to practise in the rolling mill yesterday.
5. Will be I allowed to use the mobile equipment?

5. IlopGepure MOAXOASALIMM 10 CMBICJIY BADHAHT IEepeBoA.

1.hardness a. 3aKaJsTh
2.to cast b. TBepaOCTD
3.pig iron C. JISTUPOBAHHAsI CTaJIb

4 .malleable d. TuTh, OTIIMBATH
5.to temper €. KOBKUU
6.alloy steel  f. yymikoBbIil UyryH

6. IIpounTaiiTe TEKCT U NepeBeNTE HA PYCCKUI A3BIK.

The value of alloys was discovered in very ancient times; brass (copper and zinc)
and bronze (copper and tin) were especially important. Today the most important are
alloy steels, which have a lot of special characteristics.

Steel is known as an alloy of iron and about 2% or less carbon. Pure iron is soft,
ductile and malleable, useful only as an ornamental material. However, the addition of
carbon hardens it greatly and changes its properties. Steels for special applications may
contain other alloying elements beside carbon. This modifies and improves the physical
properties of the base steel. For example, small percentages of nickel, chromium,
manganese and vanadium may be used for strengthening steels for construction work.
Heat treatment (i.e. tempering) and mechanical working at cold or hot temperatures
may also give steel alloys superior qualities, such as strength, hardness, toughness,
wear resistance, corrosion resistance, electrical resistivity and workability.

Steel making processes are known as melting, purifying (refining) and alloying at
about 2,900 °F (1,600 °C). Molten steel may be first cast into ingots. Later ingots are
worked into finished products. This may be done by two major methods: hot-working
and cold-working. The latter is generally used for making bars, wire, tubes, sheets, and
strips. Molten steel may also be cast directly into products.

7. BoiOepuTe moaxoasmmi no cMbic1y BapuaHTt. [lepeBeaure Ha pyccKuil A3BIK.

1. Steel is a general name for

a) non-metals; b) ferrum; ¢) iron-and-carbon alloys.
2. Physical properties of iron may be modified greatly by the addition of
a) iron ore; b) hydrogen;  c¢) carbon.

3. Pure iron is used

a) as an ornamental material; b) for construction work; ¢) in machine tools.
4. Steel for special applications usually contains

a) carbon; b) various alloying elements; ¢) vanadium.
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5. Heat treatment and mechanical working at cold or hot temperatures result in ... of
steel.

a) a different carbon content;  b) better qualities; c¢) finished products.

6. Melting, purifying and alloying are the stages of steel

a) cold-working; b) refining; c¢) making.
7. Bars, wire, tubes, sheets, and strips are the result of
a) melting steel; b) hot-working; c) cold-working.

8. IIpounTaiiTe TEKCT U NepeBeINTEe HA PYCCKHUI A3BIK.

Classes of Steel

Steels vary greatly but the major classes are carbon steels, low-alloy steels (up to
8% alloying elements, i.e. tool steels), and high-alloy steels (more than 8% alloying
elements, i.e. stainless steels).

In carbon steels, the carbon content may range from 0.015% to 2%. The steel that
was used for the Golden Gate Bridge, for instance, is carbon steel with the following
average chemical composition: C - 0.81% (0.85), Mn - 0.66%, P - 0.026% (0.04), S -
0.028% (0.04), Si - 0.24%.

The addition of this tiny amount of carbon made the steel much stronger and
harder. Carbon steels account for about 90% of the world's steel production. They may
be used for automobile bodies, appliances, machinery, ships, con-tainers, and the
structures of buildings.

Tool steels are special steels that are engineered to particular service
requirements. These expensive alloys are exceptionally strong, hard, wear-resistant,
tough and nonreactive to local overheating. They contain tungsten, molybdenum,
vanadium, and chromium in different combinations, and often cobalt or nickel for
better high-temperature performance. They are used for machine tools, aircraft
undercarriages, in-buildings and bridges.

Stainless steels comprise any alloy steel that contains 10-30% chromium. The
presence of chromium, together with the low-carbon content, gives a remarkable
resistance to corrosion and heat. Other elements, such as nickel, molybdenum,
titanium, aluminum, niobium, copper, nitrogen, sulphur, phosphorus, and selenium,
may be added for obtaining better corrosion resistance and other valuable properties.

9. Bepubl 11 1aHHbIe yTBep:kaeHusA? [lepeBeaure Ha pycCKHil A3BIK.

1. Three major classes are carbide steels, low-alloy steels, and high-alloy steels.

2. Carbon steel was used in building the Golden Gate Bridge.

3. Great strength, hardness and other valuable mechanical properties are obtained by
the addition of a great amount of carbon.

4. Low-alloy steels are the most popular kind of steel.

5. Tool steel is used for producing automobile bodies, ships and spoons.
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6. Tungsten, molybdenum, vanadium, and chromium in different combinations may
improve high-temperature performance of stainless steel.

10. IIpoyuTaiiTe U MepeBeAUTE TEKCT HA PYCCKUI SA3BIK.

Owing to the valuable properties of stainless steel its application may vary from
spoons to bank vaults. This steel does not rust because of the interaction between its
alloying elements and the environment. Stainless steel contains iron, chromium,
manganese, silicon, -carbon and significant amounts of nickel and molybdenum. These
elements react with oxygen from water and air and produce a very thin stable film of metal
oxides and hydroxides, which may prevent additional corrosion because it limits the
access of oxygen and water to the metal layers below. This film may not be seen without
a powerful microscope that is why steel seems stainless when it is in fact corroded at the
atomic level. In summary, stainless steel does not rust because it may form a corrosion
product layer for the protection against further attacks of oxygen.

SECTION C. COMPOSITE MATERIALS

Grammar: The Modal Verb "must"
1. CocTraBbTe npeasio:keHus no oopasuy. Ilepeseaure Ha pycckmii A3bIK.

EXAMPLE: engineers / to finish the test in half an hour
The engineers must finish the test in half an hour.
or engineers / to break safety instmctions
The engineers mustn't break safety instructions.

1. scientists / to perform all the experiments according to the instructions;
2. friends / to help each other in difficult situations;

3. students /to carry out a lot of experiments;

4. engineers / to work with faulty devices.

2. CocraBbTe npemnoxeHus B Present, Past u Future, ucmoyib3yss MogajabHbIH
rJjaroJ to have to (not to have to) BMecTo must (mustn't).

EXAMPLE: He must write a detailed report of the test.
He has to write a detailed report of the test.
He had to write a detailed report of the test.
He will have to write a detailed report of the test.

1. The students must complete another series of experiments.
2. They must compare the results of two tests.

3. The engineers must develop new plastics.

4. The scientist must elaborate the plan of his research.
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3. UcnpaBbTe npeasioxenus. Illepeseaure Ha pycckuil si3bIK.

1. T will must to study all the peculiarities of this technological process next week.
2. He have to deliver a report on the applications of plastics.

3. I don't must switch on this machine without our teacher's permission.
4. Must be non-recycable plastics burnt?

4. Ilon0epure MOAXOASAIIMIT BAPUAHT MEePeBO/A.

1. thermoplastics a) CIIOMCTBIA MaTepua

2. thermosetting plastics ~ b) cTeKIOBOJIOKHO

3. glass fibre C) MOJIUATUJICH

4. carbon fibre d) TepMOaKTUBHBIE JIACTMACCHI

5. composite €) POBHBIH, TJIAIKUI

6. phenolic resin f) KOMIO3UIIMOHHBINA MaTepua

7. polythene g) aHU30TPOITHBIN

8. anisotrophic h) TepMoracTuuecKkue CMOJIbI

9. laminate 1) peHOI0-aNbICTUAHBIN TTOJIUMED

10. smooth ]) YTJIEBOJIOKHO

5. Iy Ka’Ka0ro cJI0Ba B A HalIUTe MOAXOASIIIIMIA BAPUAHT nepesoaa B B.
A B

1. I3MEHATh a) to modify b) to cover c) to replace
2. 6maromaps a) because of b) due to ¢) thank you
3. 1OCTaTOYHBIN a) essential b) sufficient c) efficient

4. IomyJspHOCTh a) popular b) popularity c) famous

5. )KeCTKui a) stiff b) strong c) soft

6. YCUITUBATH a) to recycle b) to enhance c) to combine
7. yayduiaTh a) to decrease b) to improve ¢) to introduce
8. IPEUMYIIIECTBO a) disadvantage b) advantage c) edge

6. IlpounTaiiTe TEKCT U NMepeBeAUTE €ro HA PYCCKUIl SA3BIK.

Sports Materials

Materials engineering is the study of materials - anything from tennis racket
frames to turbine blades in aeroengines. The subject combines sciences with
engineering and looks at the structure of materials, their properties and fabrication.
Materials science has a dramatic impact on sporting records. Since 1896 the Olympic
record in the pole vault, for example, has increased from 3 to about 6 metres largely
due to the changes in materials technology. The first poles were made from solid
hickory wood. In 1904 bamboo poles were introduced, which only 50 years later were
replaced by bamboo poles were introduced, which only 50 years later were replaced
by aluminium poles. The latter, however, gave little improvement in performance and
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had to be replaced by lighter and less stiff glass-fibre composites. These account for
the dramatic increase in performance.

The materials and design of hockey sticks have also changed a lot. Hockey sticks
used to be made from wood, and they failed quickly. Modern hockey sticks are made
from carbon-fibre and glass-fibre composites, which increase stiffness. As the failure
can be dangerous, researchers still have to improve the performance of composite
sticks.

Early tennis rackets were made from solid wood (ash or maple). Because of its
cellular structure, wood is anisotropic, i.e. its properties are not the same in each
direction. This limited the size and stiffness of the rackets. The anisotropy was
overcome by the introduction of wood laminates, but there was still the problem of
water absorption, which caused the deformation of the racket. In the 1970s aluminium
alloy frames were introduced. The greater stiffness of the aluminium meant that frames
could be lighter. However, these were soon replaced by even stiffer and lighter carbon-
fibre rackets. The research continues and materials engineers have not said their last
word yet.

7. Boi0epure noaxoasamuii Bapuant. [lepeBenure Ha pycCKuUil A3bIK.

1. Since 1896 the Olympic record in the pole vault ...

a) has decreased from 6 to 3 metres.

b) has increased from 3 to 7 metres.

c) has increased from 3 to 6 metres.

2. The poles used in 1896 were made from ...

a) bamboo b) hickory wood c) glass-fibre composites.
3. The performance in pole vaulting has increased greatly because ...

a) composite poles were made from aluminium.

b) composite poles were lighter and less stiff.

c¢) composite poles were made longer.

4. First hockey sticks were made from ...4

a) wood;  b) carbon-fibre composites; c)carbon-fibre and glass-fibre composites.
5. Anisotropy is ... of solid wood rackets.

a) an advantage b) a disadvantage ¢) an improvement
6. In order to improve tennis rackets ... was introduced in the 1970s.
a) carbon-fibre composites b) aluminium c¢) solid wood

8. 3anmoaHnTe MpomMycKW MOAXOAAINMMM MO cMbIcay cjaoBamu. IlepeBeaure Ha
PYCCKHIl A3BIK.

changed performance made improvements improve
equipment carbon-fibre replaced aluminium alloys
composites producing mcrease dangerous stiff
stiffness lighter rackets however
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The materials technology has ... a lot over the past years. New more reliable
materials have ... the old ones. Other advances in materials science may lead to further
... In performance. Let's have a look at some examples of sport ....

Poles are often ... from glass-fibre ... that increase their .... Such poles are lighter
and less ... than ... poles.

... and glass-fibre composites are also used for ... hockey sticks. This helps to ...
stiffness. ..., such hockey sticks can be ... for players. That is why researchers are trying
to ... their performance. Carbon-fibre composites have also replaced aluminium in
tennis .... Such composite rackets have a higher ... than aluminium ..., so rackets can
be even stiffer and ....

9. IIpounTaiiTe TEKCT U NepeBeIMTE HA PYCCKUI A3BIK.

Plastics

Whether you are aware of it or not, plastics play an important part in your life.
From the car you drive to work to the television you watch when you get home, plastics
help make your life easier and better. How?

Plastics are polymers - long chains of many units that are usually made of carbon,
hydrogen, oxygen, and/or silicon. Polymers have been with us since the beginning of
time - tar, amber and horns are the easiest examples. In the 1800s these natural
polymers were chemically modified and many materials such as vulcanized rubber and
celluloid were produced. The first truly synthetic polymer Bakelite was developed in
1909 and was soon followed by the first synthetic fibre, rayon, in 1911.

Polymers come in a great variety of characteristics and colours. This fact alone
must be considered as an advantage of these materials. They are cheaper and easier to
make than, say, paper. Besides, polymers possess the properties of easy processing,
durability, light weight, sufficient strength, thermal and electrical insulation and
resistance to chemicals, corrosion and shock. These valuable qualities of polymers can
be further enhanced by a wide range of additives, which broaden their uses and
applications.

Unfortunately, we have to admit that plastics pollute the environment. Luckily,
most polymers are thermoplastic (e.g. nylon, polythene), i.e. they can be heated and
reformed again. The recycled plastics keep all their properties when they are combined
with virgin plastics (mmactmaccel, KOTopble paHee He nepepabaTtsiBanuch). The other
group of polymers, thermosets (e.g. bakelite, phenolic resin), must not be recycled, as
reheating causes their deformation. However, the controlled incineration of thermosets
converts waste into heat energy.

The usefulness of plastics can only be measured by our imagination. These are
definitely the materials of past, present, and future generations.
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10. OTBeTHTE HA BONIPOCHI.

1. What are the applications of plastics?

2. What is a polymer?

3. Are there any natural polymers?

4. What was the flrst synthetic polymer and when was it developed?
5. Do polymers possess valuable properties?

6. What is the disadvantage of plastics?

11. Bepnsl Jin yrBepxkaeHusi? IlepeBeaure Ha pyCCKHH A3BIK.

1. Conventional polymer constituents include carbon, nitrogen, oxygen, and/or silicon.
2. Tar, amber and horns are the easiest examples of synthetic polymers.

3. Plastics both conserve and produce energy.

4. Polymers do not conduct electricity and heat.

5. All polymers are divided into two distinct groups: thermoplastics and thermostatics.
6. Unwanted thermoplastics should be recycled.

7. Bakelite and phenolic resin produce heat energy when they are incinerated.

12. IlpoyuTaiiTe TEKCT U NEepPeBeAUTEe HA PYCCKHUH S3BIK.

Despite well-grounded criticism, plastics possess numerous advantages. The most
important of them is certainly energy conservation. Here are some simple examples.
Food must be kept fresh and healthy. In fact, each pound of plastic packaging reduces
up to 1.7 pounds of food waste. Besides, plastics make packaging more efficient, which
ultimately conserves resources. For example, you need 2 pounds of plastic for the
delivery of 1,000 ounces of juice. You will have to use 3 pounds of aluminum, 8 pounds
of steel or 27 pounds of glass for the same amount of juice. Plastics also help conserve
energy in your home. Vinyl windows lower your heating and cooling bills. Plastic parts
and insulation help major appliances - like refrigerators or dishwashers - resist
corrosion, last longer and operate more efficiently. Indeed, their energy effciency has
improved by 50 percent since the 1970s. Health, safety, high performance - plastics
help make these things possible.
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UNIT 8§ MECHANICAL TECHNOLOGY

SECTION A. WELDING

Grammar: Infinitive
1. CocTaBbTe NpeJIOKeHUS U NEePeBeINTe HA PYCCKUI A3BIK.

EXAMPLE: To mark a hole on the plate you should use a pencil.

to drive in the nail use this new method of welding
to get a strong joint use these two gases use a

to cut holes in metal transformer

to create a suitable flame use a hammer

to provide the necessary electric current use gas welding

to join two steel plates use an electric drill

2. /IBa npemyiokeHusi B MpUMepe UMEKT Pa3HYI0 CTPYKTYPY, HO OJMHAKOBBIN
cMbIci. U3MeHnTe CTPYKTYpY NpelIoKeHUus 1Mo o0pa3ny, HO COXPAHUTE CMBICII.
IlepeBenuTe HA pyCCKUil A3BIK.

EXAMPLE: It is very important to make a strong joint.
To make a strong joint is very important.

1. It is impossible to store gas in an open tank.

2. It is quite necessary to make metal electrodes.

3. It is very essential to provide a hot enough flame.
4. It is not difficult to adjust the welding flame.

3. Ucnoan3yiiTe cieaywoniue npujiaratrejbHble, YTO0ObI COCTABUTH MPeIJI0KeHUS.
important, essential, valuable, easy, dfficult, necessary. IlepeBeaure npeasioKeHUA
HA PYCCKMI SA3BIK.

EXAMPLE: to put on protective clothing
It is absolutely necessary to put on protective clothing.
. to weld metal joints;
. to follow the safety rules;
. to use an electric arc;
. to join two workpieces of the same material;
. to provide a powerful electric current;
. not to use a transformer when welding.

AN DN AW —

b

IlepeBeaure mnpemioKeHUs HA PycCKMH s3bIK. OOparuTe BHMMAHHUS HA
pa3HULly IPH IepeBoe.
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1. a) To check the ammeter is necessary.
b) To check the ammeter it is necessary to connect it to the circuit.
2. a) To improve the quality of welding is very important.
b) To improve the quality of welding we use lasers.
3. a) To make strong joints you should weld two pieces of the same metal.
b) To make strong joints is essential in automobile industry.
4. a) To follow these instructions is really difficult.
b) To follow these instructions you should read them attentively first.

N

. UcnipaBbTe npepioxenus. Ilepeseaure Ha pyccKuil A3bIK.

. You should to put on special clothing to protect yourself.

. The overalls should to be dry and clean.

. Take workpieces of the same metal in order make a strong joint.
. Important not to move the electrode too quickly.

. To join these plates it is rather difficult.

DN B W=

6. [luis ka’Ka0ro cja0Ba B A HAMAUTE MOAXOASIIIIMI BAPHAHT nepesoaa B B.
A B

1. my4 a) beam b) bead c) sunshine | d) laser

2. capHoil moB | a) bead b) cut c) weld d) beam

3. CBOMCTBO a) property | b) substance | ¢) quantity | d) trait

4. coeTMHEHUE a) unit b) joint c) particle d) meeting
5. TpemnuHa a) crack b) cracker C) canyon d) web

6. BIUSITh a) to effect |b)toavoid |c)toaffect |d)to impress
7. cBapUBaTh a) to cook b) to weld c) to meet d) to damage

7. IlpouuTaiiTe TEKCT U NMEepeBeIUTe HA PYCCKUH A3BIK.

Welding is one of the most important operations that are used in industry. Many
parts of machines, automobiles, airplanes, ships, bridges and buildings are welded.

In order to join two metal pieces it is necessary to soften them with heat and then
to press, hammer or fuse them together. The most widely used method of welding is
electric arc welding where the work pieces are joined by means of electricity at the
temperature of about 7,232 °F. This is the hottest heat that can be obtained for
engineering purposes.

In electric arc welding two workpieces are welded by an electric arc. In order to
create the arc a powerful electric current should be provided. The current must be at
least 60A and for thicker workpieces it may be 250A or more.

To supply the current it is necessary to use a transformer. The latter must be
switched on to strike the arc. To join the workpieces the electrode holder should contain
an electrode rod. When the arc is struck the electrode must brush against the workpiece
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at 80° to its surface. As the current flows between the electrode and the workpiece the
tip of the electrode melts and falls onto the workpiece. Thus a joint is created.

It is essential to hold the electrode approximately 4 mm from the surface of the
workpiece. One should not leave the electrode too long in the same position because it
will become attached to the workpiece. The electrode must be moved across the joint
continuously backwards in a straight line. However, if it is moved too quickly neither
the electrode nor the workpiece will melt.

And it is important to remember that to weld plates by an electric arc is quite
dangerous. In order to protect yourself you should always follow certain safety rules.
For example, it is absolutely necessary to wear overalls with long sleeves, gloves, an
apron, a cap, and rubber boots. A mask or helmet is used to protect the face and
especially eyes from sparks.

8. OTBeTbTE HA BONPOCHI.

. What is welding? What processes does it involve?

. What method of welding is the most widely used today?

. What device is used to supply the current?

. How is a joint created?

. Why is it dangerous to leave the electrode in the same position?
. What safety rules should you follow in the process of welding?

AN N B~ W~

9. 3amoiHMTEe NMPONMYCKH MOAXOASIIUMH cjJoBaMu M3 Tekcra. IlepeBegure Ha
PYCCKHUI A3BIK.

1. ... two workpieces an electric ... is used.

2. It is necessary ... a powerful electric ... for arc welding.

3 .... the workpieces the electrode holder must contain an electrode ....

4. The electrode should be ... some millimeters from the ... of the workpiece.
5 .... a strong joint the workpieces must be of the same ... .

6. The electrode can become ... the workpiece.

7. The electrode must be ... across the ... continuously.

10. IIpoyuTaiiTe TEKCT U NEepeBeJUTE HA PYCCKUI SA3bIK.
Laser Beam Welding
The unique properties of lasers account for their widespread application in
manufacturing industry. Laser beam welding is currently used in order to weld steels,
aluminum alloys and dissimilar materials. This high power density welding process

has unique advantages of cost effectiveness, deep penetration and narrow bead in
comparison with conventional welding processes. As the thermal cycles of laser beam
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welding are generally much faster than those of arc welding it is possible to form a
rather small weld zone that exhibits locally high hardness.

However, it is important to point out that the metallurgical and mechanical
properties of laser welds and the response of conventional materials to this new process
have not been fully established yet. It is currently difficult to determine the tensile
properties of the laser welded joint area owing to the small size (2-3 min) of the fusion
zone. Therefore, an experimental investigation of the mechanical properties of laser-
welded joints was carried out. To determine the hardness profile of the welded metal
three similar joints were produced by a CO, laser and microhardness measurements
were conducted at three locations. It is important to mention that the microhardness
test results, however, exhibited no significant difference between these three locations
for all the welded joints.

The welding process may lead to drastic changes in the microstructure with
accompanying effects on the mechanical properties and, hence, on the performance of
the joint. Laser welded joints, like all other welded joints, may contain defects in the
form of cracks in the narrow weld area. The size and location of such cracks directly
affect the joint performance and the life-time of a structure. Nevertheless, it is essential
to remember that laser beam welding has a number of advantages over conventional
processes. Despite the high investment cost of laser welding equipment, it is expected
that laser beam welding will have a great impact on fabrication and manufacturing
industries within the next decade.

SECTION B. MECHANISMS

Grammar: Infinitive
1. CocTaBbTe NMpeaIoKeHHus Mo 00pa3ily U nepeBeaAuTe HA PYCCKUIM S3bIK.

EXAMPLE: A: This paper describes important properties of new engineering

materials.
B: The purpose (aim, goal, object) of this paper is to describe properties

of new materials.

1. This experiment establishes the relations between these two quantities.

2. This book gives the description of the electrical instruments in the car.

3. The speedometer is used to indicate the speed of a car.

4. The filter is used to clean petrol.

2. JIlBa mpenyio:KeHMSI MMEKT Pa3HYK CTPYKTYPY, HO OJMHAKOBBIN CMBICJI.
N3meHuTe CTPYKTYpy MNpeNJOKeHHS TAaK, 4YTOObI CMBICJ He H3MEHHJICH.
IlepeBeauTe HA PyCCKUil A3BIK.

EXAMPLE: The substance that should be analysed is ofgreat value.
The substance to be analysed is of great value.

56



1. The petrol that should be delivered from the petrol tank should be clean.

2. The new battery that should be used in the car is very effective.

3.The car emissions that should be controlled are very harmful to the environment.
4. The automobile that should be developed will run on hydrogen.

3. UcnpaBbTe omunOku. IlepeBeanre npeaioxeHusi HA pyCCKUM A3BIK.

1. The aim of an instrument panel is provide the driver with certain information.

2. When the driver notices some fault it essential to repair it at once.

3. The function of the tachometer to indicate the engine speed in revolutions per
minute.

4. The speed limit to was adopted in populated areas is 30 mph.

5. Drivers must don't speed, especially when they see speed limit signs.

4. JIois Ka’KA0r0 CJI10Ba B A HAMIUTE NMOAXOASILIIUI BAPHAHT nepesoaa B B.
A B

1. BoCcK a) substance b) mix c) wax

2. TpaHCTIOPTHOE a) transport b) means c) vehicle
CPEICTBO

3. motpebiieHue a) use b) need consumption
4. oxXJIaauTeNb a) engine b) carburettor c) coolant

5. mpenoTBpamarh | a) to perform b) to prevent c) to avoid
6. KJ1anaH a) piston b) radiator c) valve

7. 3apsiKaTh a) to charge b) to discharge | ¢) to fill

8. KOJIMYECTBO a) quality b) quantity c) a lot

5. IIpouuTaiiTe TEKCT U MEepPeBeIUTEe HA PYCCKUM SA3bIK.

The Instrument Panel of a Car

A modern car is a complex means of transport. However, it is relatively easy to
operate as a number of devices help you to keep control. An instrument panel in a
modern car, for example, provides the driver with valuable information. It includes
such instruments as a speedometer, a fuel gauge, a tachometer and an ammeter.

The function of the speedometer is to indicate the speed of the car. A speed limit
to be adopted for towns and built-up areas is 30 miles per hour or 60 km per hour.

The purpose of the fuel gauge is to indicate the amount of fuel to be contained in
the petrol tank. If its level in the tank is very low, the warning light switches on in the
car. When this happens it is necessary to put some more petrol into the tank.

The tachometer is necessary to indicate the engine speed in revolutions per
minute. When the engine turns slowly at the minimum speed the alternator also turns
slowly. It doesn't produce enough current for the engine. Therefore, the battery must
supply the necessary current.
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A car battery can easily become discharged in quite a short time. The function of
the ammeter is to indicate whether the battery is charging or discharging.

Instrument panels in the cars in the near future will become much more
complicated. The common devices will soon be replaced by onboard computer
systems, as intelligent vehicles are the field to be researched nowadays. The idea is to
create automatic cars on automatic highways. The vehicles to be introduced will move
with the minimum supervision on the part of man since they will communicate with
one another and with the road sensors on the way. This is necessary in order to reduce
the load on drivers and to ease the stress on the road network. The leading engineering
companies are using advanced mechatronics to achieve this goal.

6. OTBeTbTE HA BONIPOCHI.

1. Does the instrument panel include such instruments as a multimeter and a fuel
gauge?

2. Is the speed limit for towns and built-up areas 30 mph or more?

3. What is the function of the fuel gauge?

4. Why does the warning light switch on?

5. What instrument indicates if the battery is charging or discharging?

7. 3anoJHUTE MPOMYCKH MOAXOASINIUMHI MO CMBICJY CJI0BAMH U3 TEKCTA U
nepeBegUTe HA PYCCKHUI SA3BIK.

1. An ... panel provides the ... with valuable information.

2. The .... of the ... is to indicate the amount of the petrol to ... in the petrol tank.
3. An instrument panel in the car ... a speedometer, ..., a fuel gauge and ....

4. The tachometer indicates the ... of the engine in ... per minute.

5. The battery must ... the necessary ....

6. A car ... can easily ... discharged.

7. The function of the ... is to indicate whether the ... is ... or discharging.

UNIT 9 ELECTRICITY

SECTION A. ELECTRICITY BASICS

Grammar: Complex Object
1. CocTraBbTe nmpeaJio:keHus no oopasuy. IllepeBeaure Ha pycCcKuil A3BIK.

EXAMPLE: water / to flow down - wheel / to turn

The water flows down- This makes (lets) the wheel turn.
1. temperature /to increase - liquid / to expand
2. valve / to be open - water / to flow in the system
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3. contact / to be closed -current / to flow in the circuit
4. leads /to be connected - current /to pass through the conductor
5. batteries / to discharge - electric car / to stop

2. JlBa mpemyioKeHMSI MMEKT Pa3HYI0 CTPYKTYPY, HO OAMHAKOBBIN CMBICII.
N3menure CTPYKTYypy MNpeAIOKeHHMS] TAaK, 4YTOObI CMBICI He HM3MEHHJICH.
IlepeBenuTe HA pyCCKUi A3BIK.

EXAMPLE: This allowed him to follow the rules.
This allowed the rules to be followed.
1. This device enables the students to measure the current in the circuit.
2. The information enables us to predict the properties of the new substance.
3. This result forced them to check the circuit again.
4. Modern equipment caused us to introduce new methods.

3. JInsg KaKa0ro ¢J0oBa B A HailiuTe MOAXOASIIIMI BAPUAHT nepesoaa B B.
A B

1. HEIPOBOTHUK a) dielectric b) discharge c) domestic
2. BBIIIPSIMUTENh a) condenser b) rectifier c) capacitor
3. obmMoTKa a) voltage b) winding c) insulator
4. nepBUYHBIN a) primary b) secondary c) early

5. mepenaBaTh a) to keep b) to store c) to transmit
6. HUTh HaKaja a) filament b) gap c) coil

7. yacToTa a) resistance b) frequency c) alteration
8. CBETUTHCS, HAKAJISATHCS | a) tO reverse b) to rotate c) to glow

4. IlpounTaiiTe TEKCT U NMepeBeAUTE HA PYCCKHUH SI3bIK.

Electricity Basics

Electricity is something we do not notice until we do not have it. However, few
people understand what it is and still fewer can explain it. Let us try it anyway. So,
what is electricity? Electricity is simply a movement of charged particles through a
closed circuit. The electrons, which flow through this wire, carry a negative charge. A
lightning discharge is the same idea, just without the wire. Electricity is made by
converting some form of energy into flowing electrons at the power plant. The type of
power plant depends on the source of energy used: thermal power (coal, oil, gas,
nuclear, underground steam), solar power (photovoltaic), kinetic power (water, wind)
and chemical power (fuel cell).

After it is made, electricity is sent into a system of cables and wires called a
transmission grid. This system enables power plants and end users to be connected
together.
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The basic notions in electricity include the following: an Amp (A) is a unit
measure of the amount of current in a circuit. An ammeter permits the current to be
measured.

The pressure that forces the current to flow is measured in Volts (V). A
transformer is used to change the voltage of electricity. This allows electricity to be
transmitted over long distances at high voltages, but safely used at a lower voltage.

A Watt (W) is a unit measure of electric power that depends on amps and volts.
The more watts the bulb uses the more light is produced. Watts = Volts x Amps.

An Ohm (O) is a unit measure of materials resistance to a flowing current. The
filament in this light bulb glows because its high resistance makes it hot. Low
resistance of the support wires does not let them glow. The glass has a resistance so
high that it does not allow the current to move through it this property makes glass a
good insulator.

5. OTBeTbTE HA BONIPOCHI.

. What is electricity and an electron?

. How is electricity produced?

. What types of power plants do you know?
. What is the function of the transformer?

. How does the light bulb work?

DB W=

6. IlpounTaiiTe TEKCT U NepeBeAUTE HA PYCCKUI S3BIK.

Electricity Basics (continued)

There are two different kinds of electrical current. One is called direct current
because electrons are made to move in one direction only. It is usually abbreviated to
DC. This kind of electricity is produced by a battery. AC stands for alternating current,
which is generated by power stations for domestic and industrial use. The wires in the
centre of the generator rotate past the North and South poles of the (red) magnet. This
movement forces the electrons in the circuit to reverse the direction of their flow. The
number of these alterations (or cycles) per second is known as frequency.

As domestic supply requires alternating current it is therefore necessary to change
it to direct current inside most electrical appliances. A rectifier allows AC to be
converted into DC.

Power stations are designed to provide electrical energy to large housing
developments. This causes the necessity to transmit power from its source, the
generating station, to wherever it is required for use, which may be far away, with
minimal energy losses. It is cheaper and easier to carry a very high voltage but low
current, over long distances. It can be done with the help of thinner overhead conductor
wires, with an air gap between them to act as an insulator.

A transformer is used to increase or decrease the voltage of an electric power
supply. This is a static machine since it has no moving parts. It consists of two coils of
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wire that are wound around an iron core. The coils are called windings, one is the
primary, or input winding, and the other is the secondary, or output winding.

When current passes through the primary winding, a magnetic field is created
around the iron core, which induces a voltage in the secondary winding. If the number
of turns in the secondary winding is greater than that in the primary winding it is a step-
up transformer and the output voltage is greater than the input voltage. And vice versa,
a step-down transformer enables the input voltage to be reduced.

A device, which allows an electrical charge to be built up and stored for some
time 1s known as a capacitor (or a condenser). A simple capacitor is made from two
metal plates (electrodes), which are separated by an insulator such as air, paper or mica
(the dielectric).

7. Bepubl au yTBep:xaenus? IlepeBeanre Ha pyCCKUil A3BIK.

. There are two different kinds of electricity: AD and BC.

. Direct current is received from a battery.

. AC is used for domestic and industrial purposes.

. The frequency is the number of cycles per second.

. Conversion is brought about by means of an insulator.

. Air is a rather good insulator.

. High voltage is supplied by a transformer.

. To decrease voltage a step-down transformer should be used.

01N DNk~ Wi

SECTION B.SOLAR ENERGY

Grammar: Complex Subject

1. Haiinute npoao/izkenue npeasioxkenns. IlepeBeaure Ha pyccKuii A3BIK.

1. Second-year students are expected to ... a) generate 100 kilowatts of
electricity.

2. The kilowatt-hour is known to ... b) know the basics of electricity.

3. Alternative sources of energy are c¢) be the unit measure of electricity.

considered to ...

4. The solar village was reported to ... d) be inexhaustible

5. The resources of fossil fuels seem to ... e) produce no pollution.

6. Solar-powered cars turned out to ... f) be connected.

7. A small windmill is likely to .. g) come to an end.

8. Electricity and magnetism are sure to ... h) be built in Australia.

2. /IBa mpemyiOKEeHUS MMEKT Pa3HYK CTPYKTYpPY, HO OAMHAKOBBIM CMBICJ.
N3meHuTe CTPYKTYPY MNpelIOKEHHS TaK, 4YTOObI CMBICJ He W3MEHUJICH.
IlepeBeauTe HA PYyCCKUIl A3BIK.
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EXAMPLE 1: [t is found that the battery is dead.
The battery is found to be dead.

1. It is believed that asingle PV cell produces approximately 0.5 V.

2. It 1s likely that the energy crisis will soon begin.

3. It seems that the results of the solar project are very important.

4. It is unlikely that engineers will find a solution to the problem quickly.

EXAMPLE 2: We expect this method to offer some advantages.
This method is expected to offer some advantages.

1. They consider this housing development to be unique.

2. The car mechanic believes the solar-powered car to have many advantages.
3. We assume the solar power to be tremendous.

4. He supposes the Sun to run water turbines.

3. CocTraBbTe npeaioxxenus no oopasny. IlepeBeanre Ha pPyCCKuii sI3bIK.

EXAMPLE 1: This method gives good resullts.
This method seems (appears, is likely, is said) to give good results.

I. This new substance has valuable properties.
2. Solar collectors are very efficient.

3. These batteries are overcharged.

4. The results of the experiment are inaccurate.

EXAMPLE 2: [ believe that he will become a good specialist.
He is sure (certain) to become a good specialist.

I. I believe that this problem is of vital importance.

2. We suppose that electric cars will find a wide application.

3. We assume that hot water will be supplied by solar thermal heating systems.
4. We think these new car batteries are long lasting.

N

. UcnipaBbTe omnOku. IlepeBeaure npeaioxkeHnsi HA PyCCKHUil A3BIK.

. The system reports to be pollution-free.

. The water seem to be heated naturally.

. The nuclear power stations were turned out to be dangerous.
. We are likely exhaust our fossil fuels quickly.

. This information said to be of utmost importance.

DR W =
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5. Boi0epuTe NoaXoaAA M BADHAHT MEePeBoJA.

1. The scientists are said to be developing solar thermal heating systems nowadays.

a) pazpabortanu b) pa3zpabaTsiBatoT

2. They seem to have improved previous results.

a) yJIy4IlamT b) ynydmmnu

3. An experimental solar heating system proves to have been built in this region.

a) CTpOUTCS b) 6bL1a MOCTpOCHA

4. Our total solar energy consumption is estimated to be increasing.

a) YBEJIMUUBACTCS b) yBenuuurcs

5. The sufficient amount of electricity is likely to be generated by a small windmill.
a) BeIpaOaThIBaCTCS b) BeIpabaTbiBaeT

6. IIpounTaiiTe TEKCT U NepeBeINTE €ro HA PyCCKMH A3BIK.

Olympic Solar Energy

Four months before the start of the Sydney games, Olympic officials stood with a
magnifying lens in the ancient temple of Zeus in Olympia,

Greece - the site of the first Olympic Games. Like the original Olympians, they
focused the rays of the Sun onto dry grass in order to make it burn, and from that
'Mother Flame' the Olympic torch was lit.

As the lightning of the Olympic flame shows, the solar energy that strikes the
Earth is tremendous, despite travelling nearly 150 min km across space to get here. In
fact, every minute enough energy arrives at the Earth to meet our demands for a whole
year. However, we do not use it efficiently. For example, Australia is estimated to
consume only 0.02% of the solar energy that falls on it annually.

Capturing Energy from the Sun

Solar energy can be collected in three main ways: photovoltaic (PV) cells, solar
collectors and solar furnaces. The solar collectors and solar furnaces. The first are used
to convert sunlight directly into electricity. They are known to be first introduced in
1958 in order to power satellites in space. Now the cells seem to run everything from
lighting systems to water pumps not to mention pocket calculators. At the Sydney
Olympic village more than 8,000 photovoltaic panels that cover over 6,000 square
metres provide 650 kilowatts of electricity. All houses in the Olympic village have PV
cells built into the roof, to make the most of sunlight that falls on them.

Hot water for the village is supplied by solar thermal heating systems. Such
systems include solar panels on the roof and large solar collectors. These are normally
dark in order to absorb more sunlight. Their surface is covered with glass to let in the
rays but hold heat. The heat is transferred to water, which runs through small pipes.
The hot water is then circulated through the house. Solar thermal heaters are believed
to reduce water-heating costs by about 50% as some still use natural gas as a back up
on cloudy days. It is estimated that 40 million solar heated buildings will be constructed
in the near future.
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Solar furnaces use a huge array of mirrors to concentrate the Sun's energy into a
small space and achieve temperatures up to 33,000°C. They are likely to be used for
scientific experiments but they are also known to generate electricity.

The Olympic village is likely to be converted to housing for ordinary citizens now
the games are over, and the houses are expected to generate electricity for years to
come. The village is one of the largest housing developments in the world to use solar
electric power.

7. OTBeThTE HA BONPOCHI.

. What source of energy is used to light the Olympic torch?
. What is the total solar energy consumption in Australia?

. What are the ways to obtain solar energy?

. How is sunlight converted into electricity?

. How much electricity is generated in the solar village?

. Why are collectors normally dark?

. Are solar heaters efficient?

. What is the purpose of solar furnaces?
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. IlpounTaiiTe TEKCT U NepeBeAUTE HA PYCCKUH A3BIK.

Solar-powered Cars

One of the ways we can reduce the amount of pollution from traffic seems to
power our vehicles using renewable resources. To demonstrate this, the World Solar
Challenge Car Race from Darwin to Adelaide annually involves dozens of cars that are
powered only by the energy of the Sun. The cars are reported to use photovoltaic (PV)
cells to convert sunlight into electricity. A single PV cell is known to produce only a
small amount of electrical power (approximately 0.5 volts). To increase the power, lots
of PV cells are connected together to make a 'solar panel'. Panels can be linked to form
a large solar array that is certain to produce enough electricity to power a car. When
the World Solar Challenge teams design their electrical systems, they have to take into
account variations in the intensity of sunlight. The Sun's energy is supposed to power
the car's motor and also charge a battery for use at night or at times when the Sun is
hidden by a cloud. If a car is designed to put all its energy toward driving and keeps
nothing in reserve, it is sure to stop completely in cloudy weather. If too much energy
is diverted to the battery, the engine is found to run too slowly.

Engineers still have many questions and problems to tackle before solar power
becomes an efficient and economical way to fuel vehicles. Today's solar-powered cars
are rather expensive but as the pressure on fossil-fuel resources is certain to increase
scientists will continue to search for alternative energy sources, including harnessing
the Sun's energy to drive vehicles. The most fascinating part of using solar power as an
energy source is that it is considered to be pollution-free and inexhaustible. If research
continues, stopping for petrol is likely to become a thing of the past.
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9. Bepubl 1n yrBep:xaenus? IlepeBseanre Ha pycCKUil A3bIK.

1. Energy from renewable sources is reported to cut pollution.

2. Only solar-powered cars are reported to take part in the World Solar Challenge Car
Race.

3. The intensity of sunlight is sure to be taken into consideration when electrical cars
are designed.

4. A solar-powered car is unlikely to operate in cloudy weather.

5. The overcharged battery doesn't let the car win the race.

6. Many problems still have to be solved.

7. Solar power as an energy source appears to have no particular advantages.

8. Alternative energy sources are expected to replace fossil fuels in the future.

UNIT 10 ENGINEERING PROBLEMS

SECTION A. ENERGY PROBLEMS

Grammar: Participle
1. CocTraBbTe nmpeaJio:keHus no oopasuy. Ilepeseaure Ha pycCKH A3BIK.

EXAMPLE 1: The engineers who researched fossil fuels came to disappointing
results.
The engineers researching fossil fuels came to disappointing results.

1. In the future we are certain to have vehicles that will move at a greater speed.

2. The person who changes a burnt bulb must switch off the power first of all.

3. Windmills that make 100 kW can provide enough electricity to power several
houses.

4. Man that consumes a lot of energy is faced with the energy shortage.

EXAMPLE 2: Students were carrying out a test in the lab. They were discussing it.
They were discussing the test being carried out in the lab.

1. The battery is producing a current. I'd like you to measure it.

2. Engineers are constructing solar villages worldwide. They are very economical.
3. Man is exhausting fossil fuels quickly. They are not likely to last long.

4. The teacher is checking an electric circuit. It is broken.

2. CocraBbTe npeaioxenns mo oopasuy. llepeBennre Ha pycckuii s3bIK.

EXAMPLE: Scientific investigations were of great value. (to carry out in this lab)
Scientific investigations carried out in this lab were of great value.
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1. The results of the check of the complete electric circuit have revealed many faults.
(to describe in the engineer's report).

2. Numerous advantages of a new personal computer interested scientists from
different countries. (to enumerate in the report).

3. The car does not pollute the environment. (to supply with solar batteries).

4. Robots have made our life much easier. (to develop recently)

3. BoiOepuTe npaBuiibHbIM BapuaHT. IlepeBenure Ha pyccKuil sI3bIK.

1. The engineers tackling / tackled / being tackled the energy problem did not reach a
compromise.

2. The coils connecting / connected / being connected to each other will be attached
to a battery through an on-off switch.

3. Tests of the properties of the electromagnetic circuit carrying / carried / being
carried out by this team have shown good results.

4. The high voltage circuit checking / checked / being checked now will be used soon.
5. Many people are against power plants burning / burnt / being burnt waste.

4. BoiOepure moaxoasiliuii BAPMAHT MepeBoa.

1. essential a. map

2. steam b. mecsTuieTHE

3. available d. moutu

4. reason €. HEOThEMIIEMBIH
5. evident f. mocTostHHO

6. nearly g. TOCTYITHBIN

7. decade h. mpuunHa

8. constantly 1. OYEBHUIHO

5. IIpouuTaiiTe TEKCT U MEePeBeAUTE €ro HA PyCCKUH A3bIK.

Energy is an essential part of our civilization. A million years ago primitive-man
used only 6,000 (kJ) a day, which he got from the food he ate. A hundred thousand
years ago people had learnt to make fire and used four times as much energy (the
equivalent of 25,000 kJ). By the 15th century man using animals, windmills and
waterwheels, and a little coal, was already consuming nearly twenty times as much
energy (120,000 kJ). By 1875 the steam engine made 340,000 kJ a day available to
industrial man in England. Today's technologicalman uses 1,000,000 kJ a day, or one
hundred and fifty times as much as primitive man, about one third in the form of
electricity.

Why is our energy consumption constantly increasing and accelerating? The
reasons are evident. Technological man lives four times as long as primitive man and
twice as long as man in the 15th century. Nearly half of man's life today is spent on
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educating himself, leisure and creative activities. Medieval man spent only a quarter of
his thirty-five years in these pursuits, and primitive man only one sixth in his short life
of eighteen years.

What do we need energy for? Comfort and lighter work, first of all. Energy
consumed in great quantities falls into two kinds: a) energy needed every day (lighting,
heating, etc.) and b) energy used to produce necessary objects (house, clothes, etc.).
Take a man building a small house (10 tons of oil-equivalent), heating (3 tons of oil-
equivalent) and lighting (200 kg of oil-equivalent or 700 kWh) it for a year and having
a car (1.3 tons of oil-equivalent + 1.3 tons for every 12,000 km run). The energy cost
of these basic things is tremendous but multiply it by 6 billion to get the real picture of
man's needs. Besides, energy consumption is sure to increase since the more energy is
consumed, the easier our life becomes.

The current energy problem caused by many interrelated factors must be tackled
quickly. Strange as it sounds, there is no shortage of primary energy. The sun provides
ten thousand times as much energy as we require today, in many forms ranging from
solar radiation through wind and waves to trees and plants. The problem is to convert
these resources into mechanical work or other usable forms of energy. The history of
energy has been the history of converters- man's body itself converting food into
warmth and mechanical work, animals doing such work more powerfully, the
waterwheel, the windmill, the steam engine, the nuclear reactor and in the near future,
the solar cell.

6. OTBeTHTE HA BONMPOCHI.

. How did primitive man get the energy he needed?
. How much energy does man consume today?

. What does technological man do half of his life?

. In what two ways is energy used?

. Why ts tt essential to cut energy consumption?

. What is the primary source of energy?
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7. IlpouuTaiiTe TEKCT U MEepPeBeIUTE €ro HA PYCCKUM SA3bIK.

Alternative Sources of Energy

It is not a secret that energy consumption has increased immensely in the last
decades. But do we have enough fossil fuels to satisfy our needs? As fossil fuels are
nonrenewable we are highly interested in developing alternative sources of energy.

Solar Power is renewable. It is used for heating houses. Solar cells and furnaces
make electricity from sunlight. Solar cells are expensive. Solar power isn't much use
unless you live somewhere sunny. It doesn't cause pollution and doesn't need fuel.

Wind Power is renewable as well. It doesn't cause pollution, doesn't need fuel.
However, a lot of generators are needed to get a sensible amount of power. It is
necessary to put them where winds are reliable. And the noise can drive you nuts.
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Hydroelectric Power plants are built for getting energy from flowing water.
Usually we build a dam, and let the water turn turbines and generators as it goes through
pipes in the dam. Renewable. No pollution, no fuel needed, no waste. Very expensive
to build. Building a dam we flood a lot of land.

Waves Power. There's a lot of energy in waves on the sea. However, it is not easy
to get it. A wave power station needs to be able to stand really rough weather, and yet
still be able to generate power from small waves. This source of energy is renewable -
the waves will come whether we use them or not.

Geotlrermal Energy means heat from underground hot rocks. Hot water comes up
and we use the heat to make steam to drive turbines, or to heat houses. It is renewable
- so long as we don't take out too much, the energy keeps on coming. However, there
are not many places you can do it - the rocks must be suitable. Sometimes we get
poisonous gases coming up too.

"Biomass" means burning wood, dung, sugar cane or similar. It is renewable- we
can always plant more trees. We burn the fuel to heat water into steam, which drives
turbines, which drive generators. Burning anything we pollute the environment.

Nuclear (atomic) power stations use uranium as fuel. It is nonrenewable. Heat
from the reactor turns water into steam, which drives turbines, which drive generators.
It doesn't cause pollution unless something goes wrong.

8. OTBeThbTE HA BONIPOCHI.

. Why do we have to develop alternative sources of energy?

. What is solar energy used for?

. What are the disadvantages of wind power?

. What requirements should hydroelectric power stations meet?
. Why can the use of geothermal energy be dangerous?

. Are nuclear power plants considered safe?
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SECTION B. AUTOMOTIVE PROBLEMS

Grammar: Participle
1. CocTraBbTe npensio:xkenus. IlepeBeaure Ha pycCKH A3BIK.

EXAMPLE: to repair the car / to follow the mechanic's instructions
(When) repairing the car I followed the mechanic's instructions.

1. to park your car to remember about the speed limit

2. to maintain the car in order to take into account the safety of traffic
3. to press the accelerator to start the engine

4. to push a car forwards and backwards | to save yourself a lot of trouble

5. to introduce automated vehicles to consider road signs

6. to drive a car to keep the distance
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2. Ilepenenaiite npeanoxkeHus no oopasny. Ilepeseaure Ha pycCKUil A3bIK.
EXAMPLE: When removed the particles o fdirt can't cause damage.
When the particles of dirt are removed, they can't cause damage.

. When repaired and repainted, the car looked as good as new.

. If removed impurities cannot block the carburettor.

. When removed from the pump, the filter is cleaned with a brush.

. If added to the engine, oil decreases friction between the moving parts.

AW N~

3. IlepeBeauTe NpeaioKeHUSI HA PYCCKUI A3BIK.

1. a) A car running on hydrogen was invented long ago.
b) Running on hydrogen this car is not likely to cause pollution.

2. a) Students attending classes regularly study better.

b) Attending classes regularly students understand the material quicker.

3. a) The exhaust system being repaired at the moment produces too much smoke.
b) Being repaired by a skilful mechanic the exhaust system is now in order.
c) If not repaired, the exhaust system will have to be replaced.

4. a) When redesigned the engine will perform better.

b) Being redesigned completely the engine became more efficient.
c) The engine redesigned and improved by the researchers showed excel-lent
performance.

4. 3anoanute nponycku. IllepeBennre npeasioxennss Ha pyccKuil A3bIK.

clockwise, anticlockwise, to the right, to the left, in front of, upwards, downwards,
forwards, backwards
1. To start the car the key should be turned ....
2. Take the first turn ..., the second ... and you will see the service station ... you.
3. If the starter is jammed, you should try to push the car ... and ....
4. It is necessary to turn the bulb ... in order to take it out of the socket.
5. The pistons in this car move ... and ....

5. lnst KaxKa0ro ¢JioBa B A HaiiAuTe MOAXOAALIUI BapUAHT nepesoaa B B.
A B

|. KOTM4IeCTBO a) amount b) quality c) count

2. YUCTUTH a) to change b) to block c) to remove

3. cBOOOTHBIN a) difficult b) easy c) free
4.yBeTMINBaTh a) to reduce b) to decrease  [c) to increase
S.nmpuMech a) starter b) particle c) spark

6. THIATEIBHBIN a) clockwise b) thorough c) backwards
7.pEMOHT a) overhaul b) research c) maintenance
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6. IIpouunTaiiTe TEKCT U NEepeBeIUTE HA PYCCKUM A3BIK.

Finding a Fault in the Car

Servicing your car regularly you prevent it from becoming unreliable. Of course,
you can't foresee everything. Having failed to start the car in the morning you had better
check three things first: the battery, the fuel level and the spark plugs. It is quite easy
to repair these faults.

If the battery appears to be flat, it is necessary to recharge it. If this doesn't work,
you should replace it.

An empty tank is another common fault in the car. Having noticed a fuel warning
light on the instrument panel of your car you should fill up the tank with more petrol.

Dirty spark plugs are also certain to cause a problem. To drive the car it is
important to clean them regularly and adjust the gap in the spark plugs to the proper
width. If the gap is not correct, the engine will not run well.

If your car still does not start, the petrol pump may be broken, or the fuel pipe
may be blocked. Having discovered a broken pump, it is a good idea to repair or replace
it. If the fuel pipe is blocked, take it off and unblock it.

Having heard a loud CLICK when you turn the key, you are sure to realize that
the starter motor may be jammed. If it is, you can try to release it pushing the car
forwards and backwards (in the 2nd gear). If the car still doesn't start, the starter motor
should be repaired or even replaced.

And don't forget about the air filter. Its function is to remove particles of dirt, dust
and other impurities from the air passing to the carburettor. A blocked filter decreases
the airflow to the carburettor thus increasing the amount of fuel in the mixture. This
causes the engine to operate inefficiently. Cleaning and changing filters regularly you
prevent a considerable damage that is certain to be caused inside the cylinders. In this
case the engine will need a thorough overhaul.

If you are a poor mechanic, stopping at service stations periodically you will save
at least time and money. As they say, prevention is better than cure.

7. OTBEeTHTE HA BONPOCHI.

. Do modern cars need servicing regularly?

. What are the three most common faults in the car?

. What should you do if the battery appears to be dead?

. What does a fuel warning light show?

. Why is there no spark sometimes?

. What is likely to happen to the petrol pump?

. How can the fuel pipe become blocked?

. How do you know that the starter motor is likely to be jammed?
. Is the air filter an important part of the engine?
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UNIT 11 ADVANCES IN TECHNOLOGY

SECTION A. HOLOGRAMS

Grammar: Participial Constructions

1. /IBa npeajiokeHUs] HMEKT Pa3HYK CTPYKTYPY, HO OAMHAKOBBIN CMBICJI.
N3menuTre CTPYKTYpy MNpeAJIOKeHHMS TAaK, 4YTOObI CMBICI He HM3MEHHJICH.
IlepeBeauTe HA PyCCKUM A3BIK.

EXAMPLE: We found that a laser beam is split by means of a beam-splitter device.
We found a laser beam being split by means of a beam-spliter device.

1. We found that a laser beam is split into two separate beams.

2. The students assumed that laser beams are reflected off the two mirrors.

3. I'd like to watch how they are working with a holographic plate.

4. We consider that a hologram is a three-dimensional image.

2. U3MeHHWTEe CTPYKTYpPY HpeAJIOKeHHS] TaK, YTOObI CMbICJI HEe H3MEHHJICSH.
IlepeBeauTe Ha pycCKUil A3BIK.

EXAMPLE: [t is found that a laser produces a powerful beam of light.
A laser is found producing a powerful beam of light.
1. It is known that lasers produce multidimensional images.
2. It is found that a laser beam is split into two beams.
3. It is assumed that holograms are widely used in industry.
4. It is observed that the student explains the principles of hologram production.

3. JI11 Ka’KI0T0 CJI0BAa B A HAlAUTe MOAXOASIIIIMI BADUAHT nepeBoaa B B.
A B

1) menka a) image b) film c) coating

2) BUAUMBII a) visible b) seen C) sensitive

3) pa3OuBaTh a) to split b) to remove c) to record

4) oHOIBETHBIN a) ultrasonic b) sound ¢) monochromatic
5) oTpaxaTh a) to reflect b) to emboss | ¢) to belong
6)riepBOHaYaIbHbBIN a) first b) original c) early

4. IlpounTaiiTe TEKCT U NepeBeINTE €ro HA PyCCKUil A3BIK.

Holography and Holograms
History. Holography and hologram are normally referred to as a process and as a
plate or film itself respectively. In 1947 Dennis Gabor (the father and the first theorist
of holography, awarded with the Nobel Prize for his research) coined the term
hologram from the Greek words 'holos' meaning whole or complete and 'gram' meaning
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message. Gabor's theory was originally intended to increase the resolving power of
electron microscopes. Incidentally, it was proved not with an electron beam, but with
a light beam. The result was the first hologram ever made. Gabor's hologram was clear,
but imperfect, as he lacked the correct light source - the LASER, which was first seen
operating in 1960.

Types. The latest achievements in laser technologies being applied, holography
has developed considerably. The following types of holograms re considered the most
frequent: Transmission holograms. They are viewable with laser light when both
beams approach the film from the same side; Reflection (white-light) holograms. These
are viewable with white light rom a suitable source (spotlight, flashlight, the sun, etc.)
when both beams approach the film from the opposite sides; Multiple-channel
(rainbow) holograms. These holograms with several images are not only visible from
different angles; they also change colour at each new angle; Real-image holograms.
They produce the image in front of the plate towards the viewer. Most holograms in
holography museums are of this type.

Application. Holography being an art that attracts people's attention, colourful
multidimensional images are widely used in advertising, stamps, jewelry, with
holography museums exhibiting masterpieces. Holographic lenses are lighter than
traditional lenses and mirrors and can be designed to perform more specialized
functions, for instance, to make the panel instruments of a car visible in the windshield
in order to increase safety. The list of applications may be continued indefinitely.

. OTBeTHTE HA BONPOCHI.

. What is the difference between holography and a hologram?
. Who discovered the holographic effect?

. How was the word hologram coined?

. Why were first holograms imperfect?

. When was the first laser operated?

. What are the basic types of holograms?
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6. BoiOepute moaxoasiiunii BApPMAHT NepeBo/ia.

1. laser beam a) naTepdepEeHIIMOHHAs KapTHHA
2. beam splitter b) myu nazepa

3. reference beam C) pa3enuTeNb JTyda/paciiennuTellb
4. object beam d) onopHsIii Ty4

5. interference pattern €) OOBEKTHBIN JTy4

7. IlpounTaiiTe TEKCT U NEepeBeAUTE €ro Ha PYCCKUM SI3bIK.

How Holograms Are Made
A hologram is a three-dimensional image, special equipment being necessary for
producing it. A hologram is created when laser light is recorded on a holographic plate
(a piece of glass coated with a substance, sensitive to light). The laser beam is split into
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two separate beams by means of a device called a beam splitter. One beam is reflected
off the mirror directly onto the holographic plate, while the other beam is reflected off
another mirror onto an object. The former is called the reference beam, the latter being
called the object beam.

When reflected off the object onto the holographic plate, the object beam meets
the reference beam and an "interference pattern" is produced. It is this interference of
the two beams that is recorded on the plate to produce a hologram. If a hologram is
illuminated in the direction of the reference beam, a three-dimensional image of the
object appears where the object was originally. Some holograms are viewed with laser
or monochromatic (single-colour) light, others with white light.

Holograms being mass-produced, it is advisable to divide them into categories:
Embossed holograms. These are stamped on foil backed Mylar ftlm using a metal
master (most common method). Polymer holograms. These are made from light
sensitive plastic. The Polaroid Corporation mass produces holograms by this method.
Dichromate holograms. Very bright holograms on jewelry, watches, etc., which are
recorded on a light sensitive coating of gel containing dichromate.

Holograms can be homemade as well. The easiest type of holography for amateurs
requires a holographic model, a stable table, a laser, a lens, a holographic plate and
some darkroom supplies (e.g. green safelights). Freedom from any (air and sound)
vibrations within millionths of a centimeter must be assured. The greater the number
of optical components, the greater the destructive effect of vibrations. One more thing
must be always kept in mind - SAFETY RULES.

SECTION B. THE AGE OF ROBOTS

Grammar: Gerund
1. CocTaBbTe npeAsIoKeHH s, MCIO0JIb3Ysl Tadauny. IlepeBennTe Ha pyccKuil I3bIK.

EXAMPLE: [In my opinion, the idea of performing operations in this way is quite

new.
the idea -compiling new is very important
the method programs seems quite | simple
the way -exploring space appeared | rather | specific
the purpose of | -calculating the sounds obvious
the necessity dimensions proved modern
the importance -supervising robots necessary
the technique -imitating humans strange

-using robots

-gathering data
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2. IIpouyuTaiiTe TEKCT U NEPeBeIUTE €ro HA PyCCKUI A3BIK.

Robots in Perspective

If you think robots belong to space movies, think again. Right now, all over the
world, robots are on the move. Putting chocolates into boxes, walking into live
volcanoes, driving trains in Paris and defusing bombs in Northern Ireland are their
common tasks. Today's robots are doing more and more things humans can't do or don't
want to do.

The idea of creating an intelligent machine is very old. Homer described gold
girls, mechanical helpers built by Hephaistos, the Greek god of smiths. In 1495,
Leonardo da Vinci designed a mechanical man. But only the invention of transistors
and integrated circuits in the 1950s and 1960s made real robots possible. Compact,
reliable electronics and computers added brains to already existing machines. In 1959,
researchers demonstrated the possibility of robotic manufacturing ashtrays.

The Czech word 'robota', meaning hard work, was first used by the writer Karel
Chapek in the story where robots are invented to help people by performing simple
tasks, but being used to fight wars, they turn on their human masters and take over the
world.

There's no precise definition of a robot. It is normally defined as a programmable
machine imitating an intelligent creature. Getting information from its surroundings
and doing something physical (moving or manipulating objects) qualify a machine as
a robot.

Name a boring or dangerous job. Somewhere, a robot is probably doing it. Robots
are ideal for doing jobs that require repetitive, precise and fast movements. Robots are
good at doing the same thing without asking for a safe working environment, salary,
breaks, food and sleep, without getting bored or tired, without making mistakes.
Factories are so highly automated that most human workers carry out only supervising
and maintaining the robots.

People keep finding new uses for robots - making and packing drugs and foods,
soldering tiny wires to semiconductor chips, inserting integrated circuits onto printed
circuit boards used in electronics, working in radioactive ‘hot zones’, exploring space.

All work and no play make anyone dull - even a robot. Soccer-playing robots
gather each year at RoboCup, an international event collecting over 100 teams from 35
countries. Robotic players use radio signals to coordinate their actions with their
teammates. Teams are placed in divisions based on size, ranging from the size of a
pizza box. By 2050, the organizers of RoboCup count on developing a team of fully
autonomous humanoid robots that can beat the human world champion team in soccer.

3. IIpounTaiTe TEKCT U MEPBEAUTE €r0 HA PYCCKUM A3BIK.

Advances in Robotics
A robot is a machine that gathers information about its environment (senses) and
uses that information (thinks) to follow instructions to do work (acts).
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Imitating humans, robots also sense magnetic fields and ultrasonic waves. Robotic
light sensors work by creating or changing an electric signal when light falls on them.
When navigating, the robot sends out a beam of infrared light, which bounces off
objects and returns to a light sensor of the robot. However, making 3D images requires
large amounts of computer memory.

The ability to move sets robots apart from computers.

A mechanical device for producing motion is known as an actuator. A single robot
is supplied with dozens of actuators, each chosen to do a specific task. Electric motors
are actuators that produce motion from electricity by the electromagnetic effect. Their
high speed and a small turning power make a gearbox necessary. Special stepper
motors turning in precise 'steps' are ideal for adjusting position. A servomotor is used
for turning only 90° to the right or left. If you've ever driven a toy car, boat, or plane
by remote control, a servomotor was probably responsible for the steering. Solenoids
are electric motors for producing linear or in-and-out motion. Solenoids are used in
switches turning things off and on. Although making a robot move like a person is not
easy, engineers at Honda have designed robots capable of walking, climbing stairs and
keeping their balance - no two-legged robot has ever done it before.

How to make robots think? There are three approaches to artificial intelligence.

Most robots have a microcomputer for 'brains', which allows programming a lot
of information. But they work only according to their programme and cannot learn.
Neural networks are modelled after the human brain. A neural net 'learns' by exposure
to lots of input and corresponding output. Once trained, the neural net responds to an
input with a likely output. Unlike rule-based systems, neural networks are incapable of
giving definite answers. Stimulus-response robots pioneered by Rodney Brooks at MIT
have no memory and no logical decision-making - only hard-wired responses to
stimulation.

Can a robot be conscious in the way that we are? So far, no artificial intel-ligence
has ever shown such signs of life. However, if robots eventually think like us, detect
and express emotions, pursue their own interests and even make copies of themselves,
drawing the line between machines and living things will be increasingly difficult.

4. OTBeTHTE HA BONMPOCHI.

1. What kind of machine is a robot?

2. What can a robot sense?

3. What are the functions of the light sensors?

4. How does a robot 'see'?

5. What is the difference between a robot and a computer?
6. Is the actuator a device for thinking?
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UNIT 12 DANGERS OF NEW TECHNOLOGIES

SECTION A. LASER

Grammar: Gerund and Participle 1

1. CocraBbTe mnpemioxkeHuss mo odpasmy aByms cnocodamu. IlepeBeaure Ha
PYCCKUil A3BIK.

EXAMPLE: experimenting with lasers
Experimenting with lasers is very dangerous.
Experimenting with lasers you must observe safety rules.

1. Studying industrial gases ...

2. Converting the energy of wind into electricity ...
3. Travelling at the speed of light ...

4. Applying laser technologies ...

2. /IBa nmpemsioxkeHusi B IpuMepe UMEKT Pa3sHYK CTPYKTYPY, HO OAWHAKOBBIH
cMbIci. U3MeHnTe CTPYKTYPY NPpeIoKeHUus 1Mo o0pa3iy, HO COXPAaHUTE CMBbICJI.
IlepeBenuTe HA pPyCCKMI A3BIK.

EXAMPLE: To make a hologram is rather difflcult.
Making a hologram is rather difficult.

1. To produce a powerful beam of light is possible with the help of a laser.

2. To establish relationship between natural phenomena is a major task of his theory.
3. To point out the mistakes to some people proves quite difficult.

4. To analyze the evidence correctly requires a lot of attention.

3. BoiOepure onpeaesieHue A5 Kaxkaoro cjaona. [lepeBeaure Ha pyccKuil si3bIK.

1. laser, n a) to send out heat, light, sound

2. behaviour, n b) in only one colour

3. cavity, n c)the larger number or amount

4. majority, n d) an apparatus for producing a very hot narrow
beam of light used for cutting metals

5. amplifier, n e) acting in a particular way

6. to emit, v a hole or hollow space in a solid mass

7. monochromatic, adj f) an instrument for making a signal stronger

76



4. IIpouunTaiiTe TEKCT U NepeBeINTEe HA PYCCKUM A3BIK.

The Past and the Future of the Laser

A laser is a source of light but unlike anything that had ever been seen before 1960
when Theodore H. Maiman of Hughes Aircraft placed a specially prepared synthetic
ruby rod inside a powerful flash lamp similar to the type used for high-speed
photography. Activating the flash lamp produced an intense pulse of red light, which
possessed the unique properties of monochromicity (the light is of the same wavelength
or colour), coherence (all the waves move precisely in step), and directionality (the
beam can be easily manipulated). These features account for the enormous difference
between the output of a laser and that of an incandescent light bulb.

With Maiman's invention the laser age was born. Everybody became interested in
exploring this promising area of science. Within a very short time, numerous solid-
state materials, gases, liquids, and semiconductor crystals were found possessing laser
qualities. Almost every imaginable material was tried in order to produce new and
interesting lasers. Even some varieties of jelly brand dessert were announced emitting
xenon light, and according to this legend, they are supposed to work fairly well.

In many ways, the laser was a solution looking for a problem. Well, the problems
soon followed in great numbers. It would be hard to imagine the modern world without
lasers. They are used in everything from CD players to laser printers, fibre-optics and
free-space communications, industrial cutting and welding, medical and surgical
treatment, holography and light shows, basic scientific investigations in dozens of
fields, including Star Wars weapons research. The unique characteristics of laser light
make these and numerous other applications possible. In fact, it is safe to say that the
vast majority of laser applications have not yet even been suggested.

However, if treated inadequately, an extremely powerful beam of laser light can
be a source of destruction. You must never stand in the way of the cutting laser beam.
Only by looking directly into the beam or its reflection from a shiny object you can
damage your eyes. Besides, laser power supply being typically 2500 V or more, a
qualified person must provide external power supply, as ordinary insulation is not
enough. Thus, no matter how advantageous and useful they are, lasers are dangerous.
Hence, safety rules must be strictly observed.

5. OTBeTHTE HA BONPOCHI.

1. What is a laser? What other sources of light do you know?
2. What was the first laser like?

3. Why is it difficult to imagine our life without lasers?

4. What are the most common uses of lasers?

5. Why are lasers considered dangerous?
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SECTION B. INDUSTRIAL GASES

Grammar: Gerundial Constructions

1. O0beaunuTe ABa NMpEAJIOKeHHsS B OJHO, o0Opalias BHUMAaHHME Ha NPELJIOrH.
IlepeBeanTe npeanoKeHUs1 HA PYCCKU A3BIK.

EXAMPLE: Nitrogen is used in metal industry. We know that.
We know of nitrogen being used in metal industry.

1. Silver and copper are very good conductors of electricity. We are aware of that.

2. Freon destroys the ozone layer. We are afraid of that.

3. Robots will replace men. The idea of that goes back to ancient times.

4. Radioactive carbon should be used to date ancient things. The scientists recommend
that.

2. IIpounTaiiTe TEKCT U NepeBeNTE HA PYCCKU A3BIK.

Industrial Gases

We know of many gases used in industry for making various products. They are
called industrial gases. Some of them are man-made and some are found in their natural
state. Let us consider the most important ones.

Colourless, odourless, tasteless, non-toxic, and non-flammable, nitrogen has
many uses, including glass making, food conserving, preventing semiconductors from
oxidation.

Oxygen is the second largest volume industrial gas used in producing steel,
building bridges and making electric equipment.

Being the most abundant element (98%) in the universe hydrogen has almost as
many industrial uses as nitrogen and oxygen. It is needed in metal industry, in food
industry for preparing margarine and in oil processing. Also, power stations depend on
hydrogen cooling their high-speed turbine generators.

Can you imagine your life without eating ice-cream, spraying deodorants,
drinking sodas, and fire fighting devices? All these things are possible due to carbon
dioxide.

Some people believe that balloon flying is for children. Still, helium is a serious
gas capable of rays detecting and aircraft lifting. It is also used in arc welding.

It is impossible to imagine present-day life without air conditioning, refrigerators,
spraying aerosols, and packaging foam. However, freon, necessary for making these
common things, is found depleting the ozone layer, which protects us from the
destructive solar ultraviolet radiation. That is why scientists all over the world insist on
fluorocarbon refrigerants being banned.

Argon is a noble gas comprising 0.98% of the atmosphere and forming unknown
chemical compounds. Colourless, odourless, tasteless and non-toxic, argon is mainly
used in producing high-quality welding in stainless steel and aluminium industry.
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Chlorine gas is very toxic; nevertheless it protects us from falling ill by purifying
drinking and swimming water. It also takes part in making many chemicals, including
solvents, plastics, rubbers and pesticides.

Water-based paints and vinyl records are made with the help of acetylene, which
has many other applications. Stored in a liquid state it is also used as a fuel producing
a large amount of heat and the highest flame temperature (about 6,000°F, or 3,300°C)
of any known mixture of combustible gases. When burnt with the correct amount of
air, acetylene gives a pure white light. For this reason it was once used for illuminating
places where electric power was not available.

The air itself is used as an industrial gas. It acts as a protective envelope for metals
during the welding process because it does not react chemically with these metals or
other elements.

3. 3anosHUTE MPONMYCKH MOAXOAAIIMMH IO cMmbicay ciaoBamu. IlepeBenure Ha
PYCCKUIl A3BIK.

rubbers foam acetylene toxic
helium dioxide man-made noble
non-flammable air oxygen odourless

Gases used in industry for making all kinds of products are known as industrial
gases. They can be classified as natural and .... The examples of natural gases are
nitrogen, ... , and hydrogen. The first largest industrial gas is nitrogen. It is colourless,
tasteless, ..., ... and non-toxic. Breathing and combustion are impossible without
oxygen. Hydrogen is the most abundant gas in the universe. Carbon ... is used in
producing lemonades and conserving food. Balloons are normally filled with ... The
gases depleting the ozone layer are known as fluorocarbons. They are necessary in air
conditioning, refrigeration and making packaging .... Argon is a ... gas applied in
welding.

Chemicals, such as solvents ..., plastics, and pesticides are available due to
chlorine, which is a very ... gas. Water-based paints and vinyl records are made with
the help of ... that is also known for producing an extremely hot flame. Even the ... is
used as an industrial gas because it will not react chemically with any elements.

4. IlpouunTaiiTe TEKCT U NepeBeINTEe HA PYCCKUIl A3BIK.

Air Pollution as the Major Problem of the Day
Since the 19th century we are getting increasingly worried about industry
polluting breathing air in densely populated cities where the great majority of people
live.
Not all air pollutants are man-made. For billions of years the air has been polluted
by volcanoes throwing out tons of ash and smoke, dust stirred by the wind, gases given
off by growing plants or by rotting animal and vegetable matter, salt particles from the
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oceans, etc. However, having discovered fire man added much to natural pollutants by
burning fossil fuels. Sherlock Holmes for example, observed London pea-soupers
blanketing the city for days. That's because Londoners used soft coal for heating their
houses.

Let us review what we know about combustion. All fossil fuels naturally contain
hydrogen, carbon and sulphur, present in plants and animals. Uniting with oxygen
during combustion these gases result in forming water and releasing carbon monoxide,
carbon dioxide and sulphur dioxide. Besides, oxides of nitrogen are produced in the air
whenever there are high temperatures, be it a car spark or a lightning stroke. These
natural processes have far-reaching consequences.

The oxides reacting with water in the air produce carbonic, nitric, nitrous,
sulphurous and sulphuric acids. Acid rains have damaging effects on materials and the
environment. An excess of nitrogen in the air, greater than the ecosystems are able to
absorb results in destroying the biological balance of the soils and water
(eutrophication). In the layers of the air close to the ground photochemical pollution
causes the formation of 'bad ozone', called so because of its destructing effect on human
health and vegetation. And vice versa, the 'good ozone' protecting us from solar
ultraviolet (UV) radia tion in the stratosphere is being depleted by NO (mainly from
traffic) and by chlorofluorocarbons. The ozone layer depletion has damaging effects
on human health and environment. The greenhouse effect consists in atmospheric gases
(C0,, CHg, 03, N20, CFCs) absorbing infrared (IR) radiation, reflected from the surface
of the earth. When not reflected back into space the energy is absorbed and transformed
into heat. Without the natural greenhouse effect the average temperature on the earth
would be -18 °C. However, since the industrial revolution, the concentration of
greenhouse gases proves increasing. Thus, today we are facing the prospect of global
warming with all its unpleasant consequences.

5. 3anosiHMTEe MPONMYCKH NMOAXOJAIIMMH MO cMbICTy cjaoBamu. IlepeBenure Ha
PYCCKHUI A3BIK.

1 dioxide 4 aircraft lifting 7 refrigerators 10 ordourless
2 helium 5 arc welding 8 orone layer 11 tasteless
3 destructive 6 noble gas 9 radiation 12 rubbers

Can you imagine your life without eating ice-cream, spraying deodorants,
drinking sodas, and fire fighting devices? All these things are possible due to carbon
.... Some people believe that balloon flying is for children. Still, ... is a serious gas
capable of rays detecting and .... It is also used in .... It is impossible to imagine present-
day life without air conditioning, ..., spraying aerosols, and packaging foam. However,
freon, necessary for making these common things, is found depleting the ..., which
protects us from the ... solar ultraviolet .... That is why scientists all over the world
insist on fluorocarbon refrigerants being banned.
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Argon is a ... comprising 0.98% of the atmosphere and forming unknown
chemical compounds. Colourless, ..., ... and non-toxic, argon is mainly used in
producing high-quality welding in stainless steel and aluminium industry.

Chlorine gas is very toxic; nevertheless it protects us from falling ill by purifying
drinking and swimming water. It also takes part in making many chemicals, including
solvents, plastics, ... and pesticides.
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JONOJIHUTEJIBHBIE TEKCTbBI UIA YTEHUA U ITIEPEBOJIA

1. /151 CTY/A€HTOB 32049HO# (popMBbI 00yUeHHUs AaBTOTPAKTOPHOIO aKkyJbTeTa
Bcex cnenuanabHocteii (ATdD)
A

Almost all cars today use a reciprocating internal combustion engine because this
engine is relatively efficient, relatively inexpensive and relatively easy to refuel.

Internal Combustion

If you put a tiny amount of high-energy fuel (like gasoline) in a small, enclosed
space and ignite it, an incredible amount of energy is released in the form of expanding
gas. For example, if you can create a cycle that allows you to set off explosions like
this hundreds of times per minute, and if you can use that energy in a useful way, what
you have is the core of a car engine!

Almost all cars currently use what is called a four-stroke combustion cycle to
convert gasoline into motion. The four-stroke cycle is also known as the Otto cycle, in
honor of Nikolaus Otto, who invented it in 1867. They are - intake stroke, compression
stroke, combustion stroke and exhaust stroke.

Understanding the Cycles

The piston is connected to the crank shaft by a connecting rod. Here's what
happens as the engine goes through its cycle:

The piston starts at the top, the intake valve opens, and the piston moves down to
let the engine take in a cylinder-full of air and gasoline. This is the intake stroke. Only
the tiniest drop of gasoline needs to be mixed into the air for this to work. Then the
piston moves back up to compress this fuel/air mixture. Compression makes the
explosion more powerful. When the piston reaches the top of its stroke, the spark plug
emits a spark to ignite the gasoline. The gasoline charge in the cylinder explodes,
driving the piston down. Once the piston hits the bottom of its stroke, the exhaust valve
opens and the exhaust leaves the cylinder to go out the tail pipe. Now the engine is
ready for the next cycle, so it intakes another charge of air and gas. Notice that the
motion that comes out of an internal combustion engine is rotational. In an engine the
linear motion (straight line) of the pistons is converted into rotational motion by the
crank shaft. The rotational motion is smooth because we plan to turn (rotate) the car's
wheels with it anyway.

B

Displacement. The combustion chamber is the area where compression and
combustion take place. As the piston moves up and down, you can see that the size
of the combustion chamber changes. It has some maximum volume as well as a
minimum volume. The difference between the maximum and minimum is called the
displacement and is measured in liters or CCs (Cubic Centimeters, where 1,000
cubic centimeters equals a liter). For example: A motorcycle might have a 500 cc or
a 750 cc engine, while a sports car might have a 5.0 liter (5,000 cc) engine. Most
normal car engines fall somewhere between 1.5 liter (1,500 cc) and 4.0 liters (4,000
ce)
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If you have a 4-cylinder engine and each cylinder displaces half a liter, then the
entire engine 1s a "2.0 liter engine." If each cylinder displaces half a liter and there are
six cylinders arranged in a V configuration, you have a "3.0 liter V-6."

Generally, the displacement tells you something about how much power an engine
can produce. A 2.0 liter engine is roughly half as powerful as a 4.0 liter engine. You
can get more displacement in an engine either by increasing the number of cylinders
or by making the combustion chambers of all the cylinders bigger (or both).

Other Parts of an Engine. Spark Plug. The spark plug supplies the spark that
ignites the air/fuel mixture so that combustion can occur. The spark must happen at
just the right moment for things to work properly.

Valves. The intake and exhaust valves open at the proper time to let in air and fuel
and to let out exhaust. Note that both valves are closed during compression and
combustion so that the combustion chamber is sealed.

Piston. A piston is a cylindrical piece of metal that moves up and down inside the
cylinder.

Piston rings. Piston rings provide a sliding seal between the outer edge of the
piston and the inner edge of the cylinder. The rings serve two purposes:

- They prevent the fuel/air mixture and exhaust in the combustion
chamber from leaking into the sump during compression and combustion.

- They keep oil in the sump from leaking into the combustion area, where
it would be burned and lost.

Connecting rod. The connecting rod connects the piston to the crankshaft. It can
rotate at both ends so that its angle can change as the piston moves and the crankshaft
rotates.

Crank Shaft. The crank shaft turns the piston's up and down motion into circular
motion just like a crank on a jack-in-the-box does.

Sump. The sump surrounds the crankshaft. It contains some amount of oil, which
collects in the bottom of the sump (the oil pan).

2. JInsl CTYA€HTOB 3204HOM (popMbI 00ydeHUs1 paKyJIbTeTAa TOPHOIO €1 U
HHKEHEPHOM 3K0JI0TUM Beex cnenuanbHocTeld (PI'1I)

A

Mineral resources should be protected primarily from non-productive use. For
example, much coal is lost in underground fires, large amounts of gas are lost when it
1s burned at the oil fields, and so on.

The economical and comprehensive use of mineral raw materials is aimed at
exploiting the existing (already developed) mineral deposits in such a way as to make
them last longer. In nature, ores do not contain only iron or only copper, zinc, or lead.
The overwhelming majority of ores are complex with one main component and a
number of additional ones. For example, in addition to their main element, iron ores
often contain titanium, vanadium, cobalt, copper, zinc, phosphorus, and sulfur;
polymetallic ores contain tin, copper, nickel, cobalt, tungsten, molybdenum, gold,
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silver, and a whole range of rare metals (in different amounts);

Mining enterprises sometimes extract only the main mineral and only from the
richest layers. Adjacent poorer layers are not exploited but left in the ground or
extracted and dumped. By-products requiring additional separation processes are also
dumped. This method of mining mineral raw materials is now outdated.

Certain success has been achieved in comprehensive use of mineral raw
materials. Non-ferrous metallurgical plants make as by-products nearly all the silver,
bismuth and platinum, about 30 per cent of the sulfur, and up to 10 per cent of the zinc,
lead and copper. Indium, gallium, selenium, tellurium, cobalt, and other valuable
elements are extracted from polymetallic ores. It should be noted that fuller use of
mineral raw materials raises efficiency of production.

B

The need for economical and comprehensive use of mineral resources also
applies to fossil fuels.

Coal is used not only as a source of energy but also in metallurgy (coke) and as
a raw material for the chemical industry. Coal when processed yields about 300 kinds
of products: asphalt, household gas, engine lubricant, carbolic acid, xylene,
naphthalene and others.

Like coal, oil and gas are not only energy sources but also valuable chemical raw
materials. Oil refining yields petrol, kerosene, lubricants, masut, tar, vaseline, and
paraffin. Synthetic rubber is made of gases which are the by-products of oil extraction.
Natural gas is the raw material for obtaining plastics and nitrogen fertilizers.

The replacement of mineral raw materials in short supply by other resources
becomes necessary as mineral deposits are depleted. In many cases metal may be
replaced by plastics, oil by coal, thermal power produced in burning coal by atomic
power and so on.

Metal recycling is very important in saving mineral raw materials. In Britain, for
example, more than half the steel produced is made of scrap-metal. In the future, metal
recycling will probably grow in all countries which will increase the length of service
of mineral deposits.

As we deplete existing deposits, we are compelled to switch to the use of deeper
deposits. Geochemists in many countries are working on the technical and physico-
chemical aspects of exploitation at greater depths of the earth.

Mineral resources are non-renewable, and their conservation means economical
and rational use of them.

Continuous exploration, the economical and total use of mineral resources, and
the replacement of mineral raw materials in short demand by other resources are carried
out with the aim of rational use of mineral resources. The repeated use of scrap-metal
is very important to save mineral raw materials. In addition, measures must be
envisaged to prevent and eliminate the harmful impact of mining operations on the
environment.
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3. Jlnst ¢cTyAeHTOB 3204HOM (POPMBI 00y4eHHUSI MAIUINHOCTPOUTEIbHOI0
(akynbTeTa M MEXaHUKO-TEXHOJIOIHYECKOI0 (paKkyIbTeTa BCeX CHEHUATBHOCTEH
MCP, MTD)

A

Mechanics is the science which describes and predicts the conditions of rest or
motion of bodies under the action of forces. It can be applied science, not an abstract
or pure one. It is to be noted that mechanics is the foundation of most engineering
sciences and is an indispensable prerequisite to their study. Fundamental concepts of
mechanics are the following:

- SPACE. It is associated with the notion of the position of a point P given in
terms of three coordinates measured from a reference point of origin.

- TIME. The definition of an event requires specification of the time and position
at which it occurred.

- MASS. It is used to characterize and compare bodies, e.g., response to Earth‘s
gravitational attraction and resistance to changes in translational motion.

- FORCE represents the action of one body on another. A force is characterized
by its point of application, magnitude, and direction, i.e., a force is a vector quantity.
In Newtonian Mechanics space, time and mass are absolute concepts independent of
each other. Force, however, is not independent of the other three. The force acting on
a body is related to the mass of the body and the variation of its velocity with time.

Mechanics can be divided into sub-disciplines:

1. Statics is the study of forces in the absence of changes in motion or energy.

2. Dynamics is the branch of mechanics that deals with both motion and force
together. Dynamics may be broken down into kinematics and kinetics. Kinematics is
the study of motion without regard to the forces or energies that may be involved. It is
the simplest branch of mechanics. Kinetics deals with the forces and moments involved
in making the body move along with the measurement of various parameters describing
the motion.

B

A metal is a material that is typically hard, has high electrical conductivity, high
thermal conductivity, and high density. Metal ores are often extracted from the Earth
by means of mining. Once the ore is mined, the metals must be extracted, usually by
chemical or electrolytic reduction. The methods used depend on the metal and their
contaminants. About 91 of the 118 elements in the periodic table are metals. Metals
are materials most widely used in industry because of their properties. The study of the
production and properties of metals is known as metallurgy. The separation between
the atoms in metals is small, so most metals are dense. The atoms are arranged regularly
and can slide over each other. That is why metals are malleable (can be deformed and
bent without fracture) and ductile (can be drawn into wire). Metals vary greatly in their
properties. For example, lead is soft and can be bent by hand, while iron can only be
worked by hammering at red heat. The regular arrangement of atoms in metals gives
them a crystalline structure, irregular crystals are called grains. The properties of the

85



metals depend on the size, shape, orientation, and composition of these grains. In
general, a metal with small grains will be harder and stronger than one with coarse
grains. Heat treatment such as quenching, tempering, or annealing controls the nature
of the grains and their size in the metal. Small amounts of other metals (less than 1 per
cent) are often added to a pure metal. This is called alloying and it changes the grain
structure and properties of metals. All metals can be formed by drawing, rolling,
hammering and extrusion, but some require hot-working. Metals can be worked using
machine-tools such as lathe, milling machine, shaper and grinder. One can say that the
ways of working a metal depend on its properties. Many metals can be melted and cast
in moulds, but special conditions are required for metals that react with air. Demand
for metals is closely linked to economic growth. During the 20th century, the variety
of metals uses in society grew rapidly.

C

There are some distinctions between metals and nonmetals. Metals are
distinguished from nonmetals by their high conductivity for heat and electricity, by
metallic lustre and by their resistance to electric current. Their use in industry is
explained not only by those properties, but also by the fact that their properties, such
as strength and hardness, can be greatly improved by alloying them with other metals.
There are several important groups of metals and alloys. The common metals such as
iron, copper, zinc, etc. are produced in great quantities. The so-called precious metals
include silver, gold, platinum and palladium. The light metals are aluminium, berillium
and titanium. They are important in aircraft and rocket construction. Many elements
are classified as semimetals (bismuth, for example) because they have much poorer
conductivity than common metals. Nonmetals (carbon, silicon, sulphur) in the solid
state are usually brittle materials without metallic lustre and are usually poor
conductors of electricity. Nonmetals show greater variety of chemical properties than
common metals do. Metals can undergo corrosion, changing in this case their chemical
and electromechanical properties. In order to protect metals from corrosion the
products made of metals and steel are coated by some films (coatings). Organic
coatings protect metals and steel from corrosion by forming a corrosion-resistant
barrier between metal or steel and the corrosive environment.

4. st cTyneHTOB 3204HOH GOpMBI 00yUeHH S JHEPTreTHYECKOT0
¢axyabTeTa Beex cneunanabHocreil (D)
A

Electricity is something that people cannot live without in the modern day.
Without it, life would be so much difficult and slow. People need to learn how to value
electricity and learn how to produce it from renewable sources.

Hundreds of years ago, people never imagined that they could make lives very
easy through technology. In the modern day, people cannot imagine life without
electricity. Why is electrical power so important for people today? Let us discuss some
aspects of life that electricity has improved a lot.
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Communication. This is probably the most improved aspect in people’s lives.
With electrically powered gadgets and computers, people now communicate with each
other no matter how far the distance is. As long as you have a source of power to use
your mobile phone or the internet, you will not have any problem with long distance
communication. Can you still imagine the world without your smart phones and
laptops?

Entertainment. Electricity has improved entertainment a lot too. People can use
televisions and radios because of electricity. It is also used for printing books and for
powering microphones during events. Imagine life without these entertainment
appliances and equipment. Let’s face it. Life would become very dull without it. No
more game consoles to kill time with.

Work. Tell me a kind of work or profession that does not need electricity. There
is none. From construction to corporate jobs, from white-collared to blue-collared
work, people need electricity to operate some equipment needed to finish their daily
tasks. This is the reason why when there is a shortage of energy, companies suffer a lot
because they cannot operate and provide the service they promised to their clients.

B

Transportation. Electricity is starting to transform the transportation system in
many countries. Aside from trains, cars and other vehicles are now being designed to
be powered not by gas but by electricity. This is because it is eco-friendly and it does
not create harmful by-products such as carbon emissions. If all modes of transportation
do not use gas, air pollution and global warming will definitely be solved.

Food. The food industry also needs power to operate. It is a lot faster and easier
to produce food items now because of machines. Imagine fast food chains or
restaurants having no source of power. Surely, you would have to wait hours before
you could eat the meal you ordered.

Home. Electricity is also very efficient for households. Homes can use air-
conditioners when there the summer is on. They can also deviate from traditional
heaters and choose electric heaters during the winter season. The family can bond
together by watching movies on DVD or by playing games together. These are just
some of the advantages of electricity. There are also some disadvantages and issues
concerning it as well. For instance, it is most commonly made by burning crude oil or
fossil fuels. The bad thing is that these things are non-renewable. Once these resources
disappear, the world will definitely suffer. The good thing is that there are now
renewable sources of electricity that are being discovered and developed. One example
is the solar energy which uses the heat from the sun. Hydroelectric uses the power of
running water that moves turbines. Geothermal energy produces electricity through the
heat from the ground.

5. Il cTYyAeHTOB 3204HOM (popMbI 00yUeHUA PaKyabTeTa HHPOPMALUOHHBIX
TeXHO0J10Tuii U podoToTexHuku (PUTP)

A
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Materials are the primary part of all things surrounding us. In fact, some materials
have given the name to various ages in human history, for example, Stone Age, Bronze
Age, Iron Age, Synthetic Materials Age, Smart Materials Age. The materials used for
manufacturing of engineering products are called engineering materials. The research
and development of new engineering materials is a continuous process. Currently many
institutions and laboratories are working on the development of new materials to cope
with the changing demands of industries.

Engineering materials can be classified according to the branch of engineering
like mechanical engineering materials (iron, steel etc.), electrical engineering materials
(conductors, insulators, magnetic materials, etc.), civil engineering materials (cement,
stone, etc.) and so on. The structures, components, and devices that engineers design
are limited by the properties of the materials that are available and the techniques that
can be used for fabrication.

Basically, engineering materials can be classified into two categories: metals and
non-metals. Most metals are solid at room temperature. However, mercury is the only
metal that is liquid at room temperature. Examples of metals include silver, copper,
gold, aluminium, iron, zinc, lead, tin etc. All metals have high thermal and electrical
conductivity.

Pure metals have very low mechanical strength, which sometimes does not match
with the mechanical strength required for certain loads. To overcome this drawback
alloys are used. Alloys are the composition of two or more metals or metal and non-metals
together. Generally, alloys have better strength and durability than their main metals.
Examples are steel, brass, bronze, invar etc.

B

Metals can be further divided into two groups: ferrous and non-ferrous metals. All
ferrous metals such as cast iron and steel have iron as a basic substance. Non-ferrous
metals do not contain iron. Non-ferrous metals include silver, copper, gold, aluminium
etc. Ferrous metals are prized for their tensile strength and durability thanks to a high
carbon content. However, ferrous metals tend to rust when exposed to air and water.
There are two exceptions to this rule: wrought iron resists rust due to its purity and
stainless steel is protected from rust by the presence of chromium. Most ferrous metals
are magnetic which makes them very useful for motor and electrical applications.

The main advantage of non-ferrous metals over ferrous materials is their
malleability. They also don’t contain iron that gives them a higher resistance to rust
and corrosion. They are non-magnetic, which is important for many electronic and
wiring applications.

Non-metals are poor conductors of heat and electricity. Examples include plastics,
rubber, ceramic, leather etc. Non-metals have very high resistivity which makes them
suitable for insulation purpose in electrical machines.

6. l1s1 CTYACHTOB 3204HOM (pOPMBI 00yYeHUS NMPUOOPOCTPOUTETHLHOIO
¢paxyabTeTa Beex cnennajabHocreil (IICD)
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A

Most metals are good conductors of electricity; most glass and porcelain materials
are not. Metals conduct well because they contain many free electrons. In glass and
porcelain insulators, electrons are tightly bound to their atoms and cannot conduct
current.

Semiconductors fall somewhere in the range between conductors and insulators.
In their pure state, at room temperature, they can conduct only slightly because they
have only a few free electrons. The most common semiconductors are silicon and
germanium.

But semiconductors possess properties that set them apart from other materials
and make them vitally important to the new technology. Their most important
characteristic is their versatility. For example, they can be made to give off light when
an electrical current is applied, or, conversely, to convert light into electrical current.
Their level of conductivity can be raised or lowered significantly. Moreover,
conductivity can be maintained at varying levels in different local areas within a single
tiny square of semiconductor material. Thus we can have a tiny object which is a strong
conductor in many local areas and an insulator in others. In addition, it is possible to
change an insulating area to a conducting area, or vice versa, in a fraction of a second.

As a result designers can build electrical devices like switches right in the
semiconductor material itself. In fact, it would be possible to build entire miniature
versions of household wiring circuits within a single tiny block of semiconductor
material. This ability of semiconductors to change their state and to maintain
conductive and nonconductive areas or spots, as needed by circuit requirements, has
made them the cornerstone of electronics and has resulted in the creation of a new
branch of science called solid-state physics.

B

Semiconductors are the materials, which by their conductivity are situated
between conductors and insulators. The main property of these materials is
conductivity increase by temperature rise. Common semiconducting materials are
crystalline solids, but amorphous and liquid semiconductors are known. In their normal
state, semiconductor atoms share electrons with their neighbors to form a tight structure
that depends on the proper ratio of electrons to nuclei. Because of this balanced
structure, semiconductor materials have few free electrons and cannot conduct current
to any great extent. However, this orderly structure can be disrupted by introducing
minute quantities of ‘impurities’ into the material (this is referred to as ‘doping’). Some
‘impurity’ atoms will bond with some of the semiconductor atoms and free up
electrons. The ‘doped’ part of the semiconductor will then be capable of conducting
current. In the case of silicon, this change can be brought about by injecting tiny
quantities of phosphorus. The segment so treated will now have conducting electrons
within it and is referred to as an ‘n’ (for negative) type carrier. Alternatively, an
impurity such as boron can be injected, and its interaction with the silicon atoms will
produce a surplus of positive carriers in the treated segment. The positive carriers
produced this way are referred to as ‘holes’ (because, in essence, they represent the
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absence of an electron). A silicon segment doped with boron is referred to as a ‘p’ (for
positive) type carrier. A p-n junction is formed by joining p-type and n-type
semiconductors together in very close contact. P-n junctions are elementary ‘building
blocks’ of almost all semiconductor electronic devices such as diodes, transistors, solar
cells, LEDs, and integrated circuits; they are the active sites where the electronic action
of the device takes place. For example, a common type of transistor, the bipolar
junction transistor, consists of two p-n junctions in series, in the form n-p-n or p-n-p.
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T'PAMMATHYECKHNHN CIPABOYHUK

Cmpykmypa npocmozo nogecmeo8amebHo20 NPeoioHceHUs

[IpocToe moBecTBOBATENIbHOE PACIPOCTPAHEHHOE NPEIJIOKEHUE B AHTIIMHCKOM
S3bIKE HUMEET CTPOTUi TOpSAOK cJioB. KaxJplii ujeH MpeyioKeHUus 3aHUMaeT
OTIPEJIeICHHOE MECTO, YCIOBHO 0003HaUYaeM0O€ PUMCKOMN U POIA:

I — noonesxcawee

II — ckazyemoe

III — npamoe oononnenue

IIlo — Koceennoe 0Oecnpednodxcuoe OOnoiHeHue, Komopoe 00blUHO

npeowiecmeyem npAmMomy 00nOaHeHUI)

1V — npeonoscnoe oononnenue unu 06CmoaAmeIbCmeo;

0 — ob6cmoamenvcmeo, eciu OHO cmoum neped OONOJIHEHUeM 6 Hayaje
npeoIoHceHUs.
1 11 111 v

[Some metals] [exhibit] [different crystal structure] [at different temperatures]

Onpenenenue yCciIoBHON MU PHI HE UMEET, T.K. OHO MOKET BXOJUTh B COCTaB JIFOOOH
U3 BBIIICIICPEYNCIICHHBIX TPYIII. B 3aBUCMMOCTH OT €r0 MOJIOKEHHS 10 OTHOIIICHHUIO K
CJIOBY, KOTOPOE OHO OIPEEISIET, MBI YCIIOBHO Ha3bIBAEM OIPEIICIICHUE «JIEBBIMY HITH
«TIPaBBIM.

B umeHHO# Tpyrie, COCTOSIIEH U3 MEMOYKH CYIIeCTBUTENBHBIX, HE Pa3IeIeHHbBIX
HU TIpEIUIOTOM, HH 3allsiTOW, IOCIEHEee CIIOBO, KaK MpPaBHIO, OyIeT SBISATHCS
OCHOBHBIM, a BCE€ OCTAJIbHBIEC CIIOBA OyIyT OMpPENEICHUSIMA K OCHOBHOMY CIIOBY.

[lepeBon Takoi TPYMIBI CIEAyeT HAYMHATH C TIOCJICIHErO CYIIECTBHUTEIBHOIO, a
IPE/IICCTBYIONINE CIIOBA MOTYT NIEPEBOJAUTHCS HAa PYCCKHUH S3BIK KaK JICBBIMH, TaK U
MPaBBIMH OTIPEICTICHUSIMH.

Hanpumep:

The metal quality — kauecmeo memanna;

The temperature limit determination — onpedenenue memnepamypHo2co pexicuma,

Corrosion losses — nomepu om koppo3suu.

[IpennmoxkeHre MOXKET HAYUHATBHCS TOJNIBKO C TPYNN MOAJEKAIIEro WIU
oocrositenbetBa. Hanmnuue rpynm I, IT o6s3arensro! ['pymm I u IV moxeT He OBITS.

B 3aBucuMoCTH OT MecTa B MPEIIOKEHUH OJHO U TO XK€ CIOBO MOXET OBIThH
Pa3TUYHBIM WICHOM MPEITI0KCHUS.

l. The device measures the temperature inside the furnace. — cxasyemoe

(uzmepsiem)

2. They took measures to improve the work of the laboratory. — npsauoe

oononnenue (Mepbt)

3. The measures taken were not enough. — noonesrcawee (mepot)
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Hpu3ual<u CKAa3yemoclo 6 npeOJlo.)fceHuu

AHanu3 npemsioKeHus ciaeayeT HauuHaTh C BbIIEJIEHUs TPYyIIbl ckazyemoro. Ero
MIPU3HAKU:
1. Bce popMmbl BcioMoraTenbHbIX (o be, to have, to do) u MoganbHBIX TIaroJioB (can,
may, must, ought, shall, will, should, would).

3T0 npaBuIio, U3 KOTOPOTO HET UCKITIOUEHUN!
2. OkoHuaHue rnarosia -(e)s B 3-em ymne ea. 4. Present Simple. He myrats ¢
OKOHYAHUEM -(€)s MHOKECTBEHHOI'O YUCJa B CYIIECTBUTEIbHBIX.

The result of his work leaves to be desired. — cymecTBuTenbHOE (MH.4.)

(pe3ynomamut)

His bad work results in our lagging behind. — Present Simple riarona (npusooum x)
3. Okonuanue rnarosioB — ed (Past Simple), mbo Il-as opma HenmpaBUIBHBIX
riarosioB. He nmyrats ¢ Participle II (mpuuactue I1)!

He played a great game. — Past Simple (csiepan)

The game played wasn’t honest. — Participle II (coiepannas)

He read this book. — Past Simple (npouuman)

The book read wasn’t interesting. — Participle Il (npouumannas)
4. Tlognexartee, BRIPAXXKEHHOE TUYHBIM MECTOMMEHHUEM.
5. Hapeuue, crosimiee nepes Cka3yeMbIM WM MOCJIE HETO.

We still leave behind for future generations a beautiful world.
6. [Ipsimoe (6ecnpeonosicnoe) nonosiHeHUe, kKoTopoe 3anumaet Il mecrto m Bcerna
CTOUT TOCJIE TPYIIIIBI CKa3yeMOro.

These boundaries play an important role in metal properties.

IHOPAJOK CJIOB B IOBECTBOBATEJIBHOM IIPEIVIOKEHUHN

[ToBecTBOBaTEIbHBIC TPEIOKECHUS CIYXKAT JIJIS TOTO, YTOOBI COOOIIUTH YTO-TO
cobeceqnuky wuiau uutatento. OHM COAEpPKAT YTBEPXKICHHE KAKoro-auoo ¢akta
(TTOBECTBOBATENbHBIC YTBEPIUTEIBHBIC TIPEIOKCHHSI) WM OTPHIIAHUE KaKOro-ITu00
¢akTa (MTOBECTBOBATEIBbHBIC OTPUIATEIBHBIC TPEUIOKCHHS). B aHTIIMHCKOM S3bIKE
IIOBECTBOBATEIHHBIE MTPEITIOKEHHUSI UMEIOT TBEPABIN IMMOPSIIOK CIIOB, T. €. KAXKIbIH WICH
MIPEITIOKEHHSI IMEET CBOE ONPEIETIEHHOE MECTO.

[TockonbKy MECTO CIIOBa OMpEAENseT €ro pojib B MPEMIOKECHHUH, CISAyeT MpU
MOCTPOCHUU aHTIMHUCKOTO MPEJIOKEHHS pacroiarath CJIoBa B CTPOTO OMPEACICHHOM
nopsnke. Creayromuii TOPSIOK CJIOB SBISETCS OOBIYHBIM JJIS  AHTIUHCKOTO
MTOBECTBOBATEIHLHOTO MPEIJIOKECHNUS:

1) mognexariee,

2) ckazyemoe,

3) IOTNOJHEeHMUS,

4) 00CTOSATEILCTBA:
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The students
(momesxaree)
Cmyoenmul

carried out
(cxazyemoe)
nposenu

the experiment
(momosHEeHUE)
9KCNepumMeHm

yesterday.
(006CTOSATENBCTBO)
suepa.

OmnpeneneHrue He UMEET MOCTOSHHOTO MECTa B MPEUIOKEHUN U MOXKET CTOSTh
pu JII000M WIEHE TTPEIOKECHHSI, BRIPAKCHHOM CYIIECTBUTEIBLHBIM
A steamer of 10,000 tons has arrived at the port. [Tapoxon B 10 000 ToHH mpuObLT

B MOPT.

We have found an important information. Mbl HallUIM BaXKHYIO HH(DOpPMALHIO.
They live in a new house. OHU )XUBYT B HOBOM JIOME.

CrtpykTypa o0urero Bonpoca

Bcenomora- | Iomiexamee | Ckadyemoe | BropocreneHHbIe 4JleHbI OTBer Ha
TeJbHbII (u1m ero NpeaI0KeHUs BOIPOC
rJaroJi, 4acThb)
MOJAJIbHbIN
rjiaaroJ
Is your friend  a student? Yes, he is.
Are you reading a book now? No, I am not.
Do our students  go to the sportsground? Yes, they do.
Does Kate live in Minsk? No, she does
not.
Did you see that film yesterday? No, I did not.
Do they have these devices? Yes, they do.
Has his friend translated  the text? Yes, he has.
Will they go to the cinema today? No, they will
not.
Must we read newspapers every day? Yes, we must.
CTpykTypa cienuajabHOr0 BONpoca
Bonpocurtenn- | Bemomorareabnsblii | [oanexamee OcTajgbpHas BropocrenenHnsbl
HoOe€e CJIOBO rjaaroJi, 4acTb € YJICHBbI
MOJAJIbHBIH cKa3yeMoro NpeaI0KeHUsI
rjaaroJj
Where do you go every
morning?
What can one get in the library?
What book  did you read yesterday?
What is he doing now?
Why were you absent yesterday?
When do you have to leave  for London?
When will you go to London?
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CTpykTypa pa3e/iuTe]IbHOT0 BOIpoca

Bonpoc OT1BeT, BbIpaKaAOIIMI
corjiacue Hecorjacue
Your friend speaks English, doesn‘t he? Yes, he does. | No. he doesn‘t.
You have finished your work, haven‘t you? | Yes, I have. No, I haven‘t.
Your friend doesn‘t speak English, does he? | No, he doesn‘t. | Yes, he does.
You haven‘t finished your work, have you? | No, [ haven‘t. | Yes, I have.

CTpyKTypa Bolpoca K NnouIe:KaleMy HIH K ONpedeIeHHI0 NMOAJIeKAIero

BonpocureibHoe ¢JI0BO- Cka3zyemoe BropocTreneHHbIe YiIeHbI

nmoaJjexkamiee njin NMPEAIOKCHUA

ONpEeacJCHUE MOAJICIKALICTO

Who is absent today?

Whose book 1S on the table?

What 1S on the desk?

What season comes after summer?

Who will go to the theatre?

Who saw the film yesterday?

Who is speaking? right now?

Who has been to London?

Bpemena 1eiCTBUTEJIBHOIO 32J10Ta

JUJist BRIp2)KEHUSI BPEMEHH COBEPIICHUS IEHCTBHSI — HACTOSIIETO, IPOIIEIIETO
U Oyayliero — aHMIMKACKHIA TJIaroJl UMEET CBOCOOPAa3HYI CHUCTEMY TJIarojbHBIX
BpemeH (Tenses). [aronpHbIe BpeMeHa JENATCS Ha YEThIPE TPYIIIIHL:

1. I'pynna «HeonpeaeneHasix» BpeMeH (Indefinite Tenses). 3ta rpymma cocTouT
u3 Hacrosmero HeonpeaeneHHoro Bpemenu (Present Indefinite Tense), nporeinero
HeonpeaeneHHoro Bpemenu (Past Indefinite Tense) u Oyayiiero HeompeaeIeHHOTO
BpeMenn (Future Indefinite Tense):

Present Indefinite Past Indefinite Future Indefinite
I write letters every day. | I wrote a letter yesterday. | I will write a letter
A numy nuceMa Kaxasld | S nucan (Hamucan) tomorrow. f Oyny nucatb
JICHb. IIACbMO BYEpA. (Hanuy) NUCHhbMO 3aBTPA.

Bpemena rpynmer Indefinite ymotpeGnsroTcsi, B OTIWYME OT BPEMEH APYTHX
TPy, TOJIBKO JJIsi KOHCTaTtaluu (akTta COBEpIICHUS JCHCTBUS B HACTOAILEM,
mpomeaneM u Oyaymem, 0e3 yKa3aHus Ha €ro JJIUTENbHOCTh, 3aKOHYCHHOCTHh U
0C€30THOCUTEIHLHO K KaKOMY-IIHOO IpyromMy IEHCTBUIO WM MOMEHTY. B pycckom
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A3BIKE STUM BpEMEHaM COOTBETCTBYIOT BPEMEHA TJlarojia Kak HeCOBEpPIICHHOTO, TaK
COBEPIICHHOTO BU/Ia, B 3aBHCUMOCTH OT CMBICJA MPETOKEHUSI.

2. I'pynna «pnurensHbix» BpeMeH (Continuous Tenses). DTa rpymnmna cOCTOUT U3
Hacrosimero juuTenbHoro BpemeHu (Present Continuous Tense), mpomeniiero
nnurensHoro Bpemenu (Past Continuous Tense) u Oyayiiero AauTeNbHOIO BPEMEHU
(Future Continuous Tense):

Present Continuous Past Continuous Future Continuous
I am writing a letter (at | I was writing a letter at | I will be writing a letter
the present moment). 1 | five o’clock. S nucan at five o’clock. 51 Oyny
TUIITY TUCHMO (B Ha ITUCHMO B TISITh YacOB. MUCaTh MMUCHMO B TATh
CTOSITIIUN MOMEHT). 4acoB.

Bpemena rpynmer Continuous yrmoTpeOstoTcs IS BBIPAXKCHHUS JTUTEIIBHOTO
JEHCTBHS, KOTOPOE HAYAJIOCh JI0 OTIPEICICHHOIO0 MOMEHTA B HACTOSIIIEM, TIPOIIIE/IIIIeM
Wi OyIoymieM ¥ KOTOpOE BCE €IIe COBEpIIAeTCs, COBEPIIAIOCh WIH OyIeT
COBEpIIATHCS B 3TOT MOMEHT. OHHM OMMCHIBAIOT JACHCTBHUE B TIPOIIECCE €T0 COBEPILICHUS,
BbIpakasi, TAKUM 00pa3oM, He3aKOHUYCHHOE JITUTEIIBHOE JICHCTBHE. B pycckoM si3bIke
STHM BpEMEHaM COOTBETCTBYIOT BPEMEHA IJ1arojia HECOBEPIICHHOTO BHU/IA.

3. I'pynna «coBepmeHHbIx» BpeMeH (Perfect Tenses). Dta rpynma cocTout w3
HacTosimero coBepuieHHoro Bpemenu (Present Perfect Tense), mpomrenmiero
coBepiienHoro Bpemenu (Past Perfect Tense) u Oymymiero coBepiieHHOr0 BpeMEHH!
(Future Perfect Tense):

Present Perfect Past Perfect Future Perfect
I have written the letter. | I had written the letter by | I will have written the
A (yxe) Hanucas mucbMo | five o’clock. S (yxe) letter by five o’clock. S
(K HacToOsILIIEMY Hamucaja MUCchbMO K MATH | (Y>Ke) HAIUIIY MUCBMO K
MOMEHTY). Jacam. TISITH YacaM.

Bpemena rpynmel Perfect BeipakaroT aeiicTBrue, COBEpIIEHHOE K ONIPEICICHHOMY
MOMEHTY B HACTOAIIEM, MpolIeameM win OyaymeM. B pycckoM s3bike 3THM
BpEMEHAM COOTBETCTBYIOT BPEMEHA rjarojia COBEPIIEHHOTO WJIM HECOBEPIICHHOTO
BUJIA, B 3aBUCUMOCTH OT CMBICIIA TIPEITIOKCHHS.

4. I'pynma «coBepiieHHbIX nnuTenbHbix» BpemeH (Perfect Continuous Tenses).
Ota rpynmna COCTOWT W3 HACTOSIIETO COBEPIICHHOTO IIUTENbHOTO BpeMenn (Present
Perfect Continuous Tense), mpomienero COBEpIeHHOTo AuTeIsHOro BpemeHu (Past
Perfect Continuous Tense) u OyayIero coBepiieHHOro JyiutensHoro Bpemenu (Future
Perfect Continuous Tense):
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Present Perfect Past Perfect Continuous Future Perfect
Continuous Continuous
I have been writing the | I had been writing the I will have been writing
letter for an hour. S letter for an hour when he | the letter for an hour
nuiry TucbMo (yke) uac. | came. $1 mucan mucbMo when he comes. 51 6yny
(y»xe) gac, Korjia oH M1caTh MUCHMO (YXKe)
MIPUIIIEII. Jac, KOT/1a OH MPHUJIET.

Bpemena rpynnsl Perfect Continuous ynorpeOnsioTcss sl  BbIpaKEHHS
JUIMTEIILHOTO JEMCTBUS, HAYABIIErocs A0 OINpPEAEIEHHOIO MOMEHTa B HACTOAIIEM,
OpoulemeM Uiy OyJaylleM U JJIMBIIErocs U3BECTHBIM Mepuoj BPEMEHH, BKIIOYas
3TOT MOMEHT. BpemeHna »Toil rpynmbl MOTYT BbIpaXaTh IJUTENbHOE JEWUCTBHE,
IPOJOJIKABIIEECS M3BECTHBINA MEPHUOJ] BPEMEHHU U 3aKOHUMBILEECS HEMOCPEICTBEHHO
nepes ONpeJeIeHHbIM MOMEHTOM B HACTOSILIEM, MpolleaimeM win Oyaymem. B
PYCCKOM SI3bIKE€ 3TUM BpeMEHaM COOTBETCTBYIOT BPEMEHA IJIaroyia HECOBEPIIEHHOIO
BUJIA.

Takum 00pa3om, AHTIMHCKUAN TJIAaroJl MMEET [JIsi BBIPAKEHUS HACTOSIIETO,
IPOUIEANIEro U OyAyIIero BpeMeH! B U3bIBUTEILHOM HAKJIOHEHHUH JIEWCTBUTEIHLHOTO
3asiora 12 rinarojapHbIX BPEMEH:

https://drive.google.com/open?id=1sH5hfMvb_KzZ3v7x6zcQBHS8tsYtvp-5i

OO0Opa3oBaHue BpeMeH CTPAaTeJIbHOI0 32J10Ta

1. Ecn mognesxaiiee 0003HavaeT JIMIO WK MPEAMET, COBEPIIAIONINIA JIeliCTBUE,
TO IJ1aroy ynorpeossiercs: B opMe NeHCTBUTENHLHOTO 3aJI0Ta:

The sun attracts the planets. CollHIIE TPUTATUBAET TIJIAHETHI.

Lomonosov discovered the law of conservation of matter. JIOMOHOCOB OTKPBLI
3aKOH COXPaHEHUS MATECPHUH.

Ecnmu sxe monmnexaimiee o0OO3HA4YaeT JUIO0 WJIM TPEIMET, IMOABEPTarOIIUiCs
JEUCTBUIO CO CTOPOHBI APYroro JIMIA WA MpEeAMETa, TO TJIarojl ymorpedisercs B
dbopMe cTpasaTensHOro 3aj0ra;

The planets are attracted by the sun. I11aHeTBI IPUTATUBAIOTCS COJIHIIEM.

The law of conservation of matter was discovered by Lomonosov. 3akoH
COXpaHEeHUsI MaTePUH ObLT OTKPHIT JIOMOHOCOBBIM.

2. Bpemena ctpamarenpHOro  3amora  00pasyloTcs  IpH  [IOMOIIH
BCIIOMOTATEIBHOTO riaroia to be B COOTBETCTBYIOIIEM BpeMEHH U (HOPMBI TPUYACTHUS
npomeamero Bpemenu (Past Participle) cmbicioBoro riarona. Takum o6pa3om, mpu
CIpPSDKEHMH TJIarojia B CTPAJaTelbHOM 3aJioTeé W3MEHSIETCS TOJbKO Tiaroi to be,
CMBICIIOBOM K€ TJaroj MMEET BO BCEX BpPEMEHaxX OJHy U Ty ke (popmy — Past
Participle. CnegoBatensHo, BpeMsi, B KOTOPOM CTOWT TJIaroJl B CTPaIaTEIbHOM 3aJI0Te,
ompenensieTcs: GopMoi, B KOTOPOI CTOUT BCIIOMOTATENbHEIN Taroi to be:

https://drive.google.com/open?id=1sH5hfMvb KzZ3v7x6zcQBHS8tsYtvp-5i
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https://drive.google.com/open?id=1sH5hfMvb_KzZ3v7x6zcQBH8tsYtvp-5i
https://drive.google.com/open?id=1sH5hfMvb_KzZ3v7x6zcQBH8tsYtvp-5i

[Ipu 06pazoBaHUU BONPOCUTENBHOU (POPMBI BCOMOTATENbHBIN TJ1aroJl CTABUTCS
nepena nojuexamum: Was it shown? Eciiiu BcnoMoraTeslbHbII I1aroji ynotTpeosercs
B cioxHoU ¢opme (have been, will have been w T. n.), TO TOJIBKO NEPBBIHA
BCIIOMOTATEIbHBIN IJ1aroj CTaBUTCA nepea nomiexamum: Has it been shown? Will it
have been shown?

[Ipu oOpazoBanuM oOTpuLATEIBHOM (OpMBI YacTULA NOt CTaBUTCSA MOCHE
BCIIOMOTaTeIbHOrO rijaroia: It was not shown. Eciau BcmoMOrarenbHbIN I1arosn
ynotpebJieH B cioxxHOU dopme (have been, will have been u T. 1.), TO YacTula not
CTaBUTCS IOCJIE€ MEPBOTO BCIIOMOTraTeNbHOrO Taarona: It has not been shown, It will
not have been shown.

MOJAJIBHBIE I'VIAT'OJIBI U UX DKBUBAJIEHTBI
MoganbHbIMU  HaA3bIBAIOTCS IJ1AroJibl, KOTOpBIE BBIPAXKAIOT HE JACHCTBUE, a
OTHOIIEHHE TOBOPSIIIETO K ACHCTBUIO, BHIPAKEHHOMY MOCIEAYIOIIUM HHPUHUTUBOM,
T.€. BO3MOXXHOCTb, BEpOSITHOCTb WJIM HEOOXOAMMOCTb COBEpIICHUS JEHCTBUS.
MopanbHble raarojibl UMEIOT CIEAYIOIINe 0COOEHHOCTH:

L. CMBICIIOBOI TJIar0JI CTOUT MOCJIEe HUX 0€3 YacTHIIHI to:
New technologies must be used.
2. BomnpocurenbHyto u oTtpunartenbHyr (GopMbl 00pa3yroT 0e3 MOMOIIH

BCIIOMOTaTEIHHOTO TJIaroja:
Can you solve the problem?
I cannot solve this problem.

3. He u3mensitorcs 1o Jauiam 1 4uciam.
He
must complete the work on the road in time.
They
4. He nmerotr HenmuuHbIX (HOpM: HHPUHUTHBA, TPUYACTHUS, TEPYHIUS.
5. He umerot opmbl Oyayiero BpeMeHH, a riaarojl must He umeeT 1 (opMbl

Impomeauero BpCMCHH. I[J'ISI BOCITIOJIHCHHA HECIOCTAOIIUX (1)0pM MOAAJBbHBIC I'JIarOJibl
HMCIOT PABHO3HAYHBIC CJIOBOCOUCTAHMA, KOTOPBIC HA3BIBAIOTCA JSKBHBAJICHTAMUA
MOOAJbHBIX I'JIarOJ0B.

Tabauna MOJAJbHBIX IJIAroJJ0B 1 X 3JKBUBAJICHTOB

MopgaabHBbIi 3HaueHnune Present Past JKBHBAJIEHT
rJ1aroJi Simple Simple
can BO3MO>KHOCTb, can could to be able (to)
may CIOCOOHOCTD may might to be allowed (to)
COBEpIICHHS IeHCTBUS
must JIOJKEHCTBOBAHME, T.¢€. must - to be (to)
HEOOXOAMMOCTh to have (to)
COBEpILICHHUS AEHUCTBUS
ought (to) JOJIKEHCTBOBAHUE (151 ought (to) - -
should BBIPAKCHUSA should -- --
MOPaIbHOTO J0JITa)
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COI''TACOBAHUE BPEMEH

B anrnmmiickoM si3bIKe BpeMs TJIarojia B MPUIATOYHOM MPEAJIOKCHUH 3aBUCHUT OT
BPEMEHH, B KOTOPOM YTOTPEOJICH I1aroil B INIAaBHOM MPEIJIOKEHUH. Y TOTpeOieHne
BpEMEH B TMPUIATOYHBIX MPEIJIOKEHUAX, TJIABHBIM O0pPa3oM JOMOJTHHUTEIbHBIX,
MTOTYMHSCTCS CIICTYIONUM TIPaBUIIaM, Ha3bIBAEMbBIM TPABIIIAMH MTOCIICIOBATETLHOCTH
BpPEMEH:

Ecnu ckazyemoe riiaBHOTO TPeIOKEHHS BRIPAYKEHO TJIaroJIoM B OJHOHN U3 popM
Hactosimero BpemeHU (00biuHO Present Indefinite wiu Present Perfect) wmum
Oynymero BpemeHu (00biuHO Future Indefinite), To rimaronm B mnpugatoyHOM
MPEIOKEHUH YIIOTPEOIISIETCS B IFOOOM BpEMEHHU, KOTOPOE TPEOyETCs 1O CMBICITY:

you are busy. BBI 3aHSITHI.
He knows that you were busy. OH 3Haer, 4TO BbI OBIJIM 3aHSATHI.
you will be busy. BBl OyJIeTEe 3aHSTHI.
he receives letters from OH TOJIy4aeT OT Hee
her. NUChMa.
he has received a letter. OH TOJYYHJI TUCHMO.
He has said that | he received a letter On cKazan, 4T0 | OH MOJIyYHJT TUCBMO BYEPA.
yesterday.
he will receive a letter OH TIOJIYYHT MHUCHMO 3aBTpa.
tomorrow.
you do it. BBI ATO JICJIACTe.
He will think that | you have done it. OH noxymMmaer, BBI 3TO CIIEIAJIN.
you did it yesterday. 4TO BbI 3TO CHAEJIAIA BUYEpA.
you will do it. BEI DTO CHIEJIAcTe.

Nudunutus (the Infinitive) - 370 HenmuuHas (popma riarojia, Koropasi Ha3bIBaeT
JecTBHE, HO HE YKa3bIBAaeT Ha JIUIO, YUCIIO W HakiIoHeHue. DopManbHBINA MpU3HAK
MHQUHUTHBA - YacTUIIA t0, KOTOpas B HEKOTOPHIX CITyJasiX OIycKaeTcs. B aHrimiickoM
SI3bIKE UMEIOTCSA clienyromue GopMbl MHPUHUTHBA:

Active Voice Passive Voice
Simple to use to be used
Continuous to be using -
Perfect to have used to have been used
Perfect Continuous to have been using -

[lepeBon wWHGUHWUTHBA HA PYCCKHM S3BIK 3aBUCUT OT €ro (YHKIMH B
npemiokennd. VMHOUHUTUB B aHTIUHCKOM TMPEIIOKEHHH MOXKET BBITIOJIHATH
caeayromue QyHKIUM:

1. Iopnexamero. CTOUT mepea CKazyeMbIM, MEPEBOJUTCS HA PYCCKUN SI3BIK
HEOoMNpeAeeHHON (OpMOii raarosia Uiu CylleCTBUTEIbHBIM

To complete this laboratory experiment will not take much time. 3aBepiIuTh 3TOT
1a00paTOPHBIN SKCIIEPUMEHT HE 3aiiMET MHOTO BPEMEHHU.
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To build good roads is one of the most important tasks. CTpOUTEIBCTBO XOPOLIUX
JOPOT - OJIHA U3 HanOoJee BaKHBIX 3a71ad.

2. YacTH cka3yeMoro:

a) IMEHHOM 4acCTH COCTaBHOTO MMEHHOTO CKa3yeMOro IOCIIE TJIarojia-cBsI3Ku to
be. IlepeBonuTtcst HeonpeaeIeHHOM POPMOI rarosia Uiu CyIIeCTBUTEIIHHBIM:

The task is to keep low pressure. 3agada 3aKiarO4aeTCs B TOM, YTOOBI
MOJ/IJICP)KMBATh HU3KOE JIaBJICHUE.

Another possibility was to use quartz. JIpyras BO3MOXXHOCTh 3aKjlouajiach B
MIPUMEHEHUH KBapIIa.

0) 4acTh COCTABHOT'O MOJIAJIbHOTO CKa3yeMOro MOCcae MOJANbHbBIX TJIarojoB U UX
SKBHBAJICHTOB:

The vibration must be eliminated. BuGpaiuio Hy»HO (ClIelyeT) yCTPaHUTh.

B) 4aCTh COCTaBHOT'O TJIarOJILHOTO CKa3yeMOro, MOCIIe TIaroyioB, 0003HAYaIOIIIX
HAYaJIo, MPOJI0HKCHHIE WITH KOHEI[ JCHCTBUS:

The temperature begins to rise sharply. TemnepaTypa HauWHaeT pe3KO
TIOBBIIIATHCH.

3. JMonoanenus (nmpoctoro). [lepeBoaurcs HeonpeneneHHon GpopmMoii riaroma:

The geologist helped to calculate the stability of the building. I'eonor momor
paccUYMTaTh YCTOMYUBOCTD 3/TaHHMS.

4. a) O6cTosiTesibeTBA Heau. OTBEUaeT HAa BONPOC 0711 Ye2o?,; ¢ KaKou yeivto?.
MoxeT BBOAUTKLCS coro3amu in order (to); u so as (to) - yToObI; 1Ji1 TOTO YTOOBI.
IlepeBoauTCs Ha PYCCKUM S3bIK MHPUHUTHBOM C COIO3aMU OJisl M0O20 4moobbl, ymoodwvl
WIH OTIJIArOJIbHBIM CYIIECTBUTEIBHBIM C MPEIJIOTOM OJiAl.

(In order) to understand the phenomenon the laws of motion should be
considered. YToObl TOHATH O3TO sBIAEHHUE (JUISI TIOHUMAHHUS D3TOTO SIBJICHHS),
HEO0OXOJIUMO PACCMOTPETH 3aKOHBI ABUKCHUSI.

0) O0cTosITeIbCTBA CiaeAcTBUsI. B 3T0M hyHKIIMM HHOUHUTHB COOTHOCUTCS

c Hapeuusmu too - cimimikom; enough, sufficiently -nmoctatouno. MuduauTHB
UMEET MOJAIbHBIA OTTEHOK BO3MOXXHOCTH M TIEPEBOAMUTCS Ha PYCCKUU S3BIK
HEONpeaeICcHHOW (opMol Tiarona C COH30M umodwvl, Ofsi mo20 umobvl U C
n00aBJIEHUEM TJIaroJyia Moub:

Some molecules are large enough to be seen in the electron microscope.
Hekoroppie MONEKyIbl TOCTATOYHO OONBIIME, YTO MX MOXKHO OBLIO YBUIETH Yepe3
3JIEKTPOHHBIN MUKPOCKOII.

The foundation is too unstable to install existing machines. OCHOBaHUE CIIUIITKOM
HEYCTOWYUBO, YTOOBI MOKHO OBLJIO YCTaHABIMBATH CYIIECTBYIONIEEe 000Dy I0BaHHUE.

5. OnpeaeJsieHusi, KOTOPOE CTOUT IOCJE OINPEAEIISIEMOr0 CYIIECTBUTEIBHOTIO.
MoeT nepeBOaANTHCS Ha PYCCKHUM SI3BIK:

a) CyIIECTBUTEIBHBIM (KOT/1a MHPUHUTHB B aKTHBHOM 32JI0TE):

Gases have the ability to become ionized. I'a3p1 0051aTafOT CIIOCOOHOCTBIO K
MOHU3AIINY.

0) HeonpeneneHHOUW GopMoii TTarona (Korjaa MHOUHUTAB B AKTUBHOM 3aJI0T€):
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Energy is defined as the capacity to do work. Dueprus ompenensieTcsi Kak
CIOCOOHOCTH COBEPIIATh PaA0OTY.

B) MPUIATOYHBIM OMNPEACITUTEIHPHBIM TPEIIOKECHHEM (Korna WH(OUHUTUB B
CTpaJaTeIbHOM 3aJioTe), CKa3yeMoe KOTOPOTO MMEET OTTEHOK IOJKEHCTBOBAHUS,
BO3MOKHOCTH WJTH OyAyIIETO BpEMEHU:

The apparatus to be assembled is very complicated. 1IlpubGop, KOTOPHIA HYKHO
(MOXHO) coOpathb (OyIyT cOOUpPATh), OUEHb CIIOKHBIN

IIpumeyanmue:

1. Kak ompenenenre K MOPSIKOBBIM YHCIUTEIBHBIM U K TIpHIIaraTeibHOMy last
WH(OUHATHB TIEPEBOIUTCS JTMYHON (HOPMOI I1aroyia B TOM BPEMEHHU, B KOTOPOM CTOUT
CKa3yeMoe aHTJIMHCKOTO TPEe/I0KCHHUS:

Newton was the first to discover the basic laws of motion. Hpl0OTOH TIepBbIM
OTKPBLUT OCHOBHBIC 3aKOHBI JIBH)KCHHSI.

2. Ecomm wHQUHUTHB B QYHKIUA ONPENCICHUS BBIPAKEH TJIAarojioM,
COOTBETCTBYIOIIIMH DIKBUBAJICHT KOTOPOTO B PYCCKOM SI3bIKE TpeOyeT mocie ceds
IpeJyIora, TO 3TOT PEJIOT MIPH TIEPEBOJIC HA PYCCKUH SI3BIK CTABUTCS MEPEJT COIO3HBIM
CJIOBOM KOMOPbIU:

Here are some more figures to be referred to later. Bot eie Heckosibko nudp, Ha
KOTOpBIE OYAYT CCHIIATHCS MO3XKE.

CioxkHbIe 000POTHI ¢ HHPUHUTHBOM

Caoxnoe nonojHeHue (Wi O0beKTHBIN NMajek ¢ THPUHUTHBOM)
(Complex Object)
JIOJDKHO BBIPAXKaTh:
1. Muenue, cyxjaeHue, IpeanojoxeHue: (MHGUHUTUB C YacTUIICH “t0”)
to assume — J10ITyCKaTh, IPEAIIOIarars,
to believe — nymath, nmojarathb, CYuTaTh,
to consider — cuuTaTh, IojaraThb,
to declare — 3a4BIATEH, OOBSBIATE,
to expect — qymarh, moJjiarath, IpemnoiaaraTh,
to find — cunTaTh, IIOJIAraTH,
to know — cuuTtartsh, nojararb,
to prove - 1OKa3bIBaTh,
to suppose — gymarth, 1oJjiarath, MpeanoJiaraTh,
to think — nymath, nmosarath, C4uTaTh.
2. UyBcTBeHHOE BOCTIpUsTHE (TIOCTIE HUX MH(PUHUTUB CTOUT 0€3 YacTHuIlsl "to"):
to see - BUIECTh,
to hear - cablmarn,
to feel — uyBcTBOBATS,
to notice - 3ameyarn,
to observe - HaOJIr01aTh,
to watch - HaOmro1aTh.
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3. XKenanue, npocs0y, TpeOOBaHME, MPUKa3aHUE: (MHPUHUTUB C YACTHUIIEH “t0”)

to want — XOTETb,

to wish - xxenatp,

to desire - >xenarn,

to like (would/should like) - xoTeTs,

to require - Tpe6OBaTH,

to order — npuKas3bIBaTh,

to hate — HeHaBU1E€Th, HE BHIHOCHUTD,

to ask — nmpocurs.

4. Pa3peuienue, npuHysxJeHue: : (MHQUHUTHUB C YaCTULEH “t0”)

to allow — no3BOIATH,

to let — mo3BosATh (6€3 YacTHUIIHI “t0”),

to permit - pa3perars,

to enable - mo3BOIATH,

to cause - 3aCTaBJIATD,

to force - 3acTaBIATH,

to make — 3actaBisaTh (0€3 YacTHUIIBI “t0”).

O6opot ‘“‘crokHOE JOIMOJHEHHE” TOCjie TJArojoB MEpPBBIX TpeX TPYIIII
NEPEBOAUTCSL MPUIATOYHBIM JOMOJHUTEIBHBIM TPEIJIOKCHUEM C COH3aMHU  YMmo,
ymoosl, kax. Ilpu 3TOM JTOMOJIHEHUE CTAHOBUTCS TMOJJIEKAIIUM, a WHPUHUTUB —
CKa3yeMbIM MPUIATOUYHOTO MPEITIOKCHUS:

The ancients thought a molecule to be the smallest particle of a substance.
AHTUYHBIEC YUEHbIE JyMalld, YTO MOJIEKYJIa — 3TO HAUMEHbIIIas YacTHIIA BEIEeCTBa.

During the experiment they saw the temperature fall rapidly. Bo BpeMs ormbiTa
OHHM BHJIETH, 4TO (KaK) Temreparypa ObICTpO Majaia.

We want them to take part in this conference. Mbl X0TeIH, YTOOBI OHU TIPUHSIIN
y4acTHE B dTOW KOH(EpEeHITUH.

IIpu mepeBojie Ha PYCCKHUM S3BIK 000pOTa “‘CIOKHOE JIOMOJHEHHE’ TOoCie
rinarojioB to make, to cause, to force, kak npaBuiIO, COXpaHSIETCS MOPSAIOK CJIOB
AHTJIUMCKOTO MPEIIOAKECHUS.

An increase in temperature makes particles of any substance move more rapidly.
[loBpilIeHHEe TEeMIEpaTyphl 3acTaBIseT YaCTUIBI JIOOOTO BEIIeCTBa JBUTATHCS
owIcTpEe.

IIpu nepeBome 00opoTa “clioXHOE AONOIHEHUE mocie riarojos to allow, to
enable, to permit M0oXxHO:

1) coxpaHuTh TOPSAIOK CIIOB AHTIUHCKOTO TPEIJIOKEHHUS, €Clii MHPUHUTUB
uMeeT GopMy aKTHBHOTO 3aJI0Ta!

This enables the scientists to state the laws of planetary motion. 9T0 MO3BOIHIO
Y4EeHBIM C(HOPMYITUPOBATH 3aKOHBI IBI)KCHHUS TUTAHET.

2) mepeBOAUTh WH(OUHUTUB Cpa3y IOCJIE CKa3yeMoro, €Ciim OH uMeeT (hopmy
CTpaJaTeNIbHOTO 3aJI0Ta:

This enabled the laws of planetary motion to be stated. 10 T03BOJIMIO
c(hOpMyITUpPOBATh 3aKOHBI JIBM)KEHUS TIJIAHET.
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Cuaoxnoe nomiiexamee (uin UMeHuTeIbHbINA NaJeK ¢ HHPUHUTHBOM)
(Complex Subject)

JOJKHO OBITh BBIPAXKEHO:

1. JInuno#t popMoO¥i raaroiaoB, 0603HAYAOIINX YMCTBEHHYIO ESITEIbHOCTh WU
YyBCTBEHHOE BOCTIPUSITHE, B CTPAJaTEILHOM 3aJI0Te:

to assume - rpeanonararh,

to believe — nymatp, nosararsb,

to consider - cuuTaTh,

to claim — 3asBASATH, yTBEPKAATh,

to conclude — genartb BBIBO,

to declare - 0OBsABIATH,

to expect - 0)XuaaTh,

to find - oka3bIBaTHCH,

to feel — monararb, CUMTATh,

to formulate — popmynupoBaTh, uznaratsb,

to guess - 11oJ1araTh,

to hear - cabplmars,

to know - 3HaTh,

to mention — ynoMuHaTh, CChUIATHCA,

to notice — 3ameuarb, yIOMUHATD,

to observe - 3ameuars,

to predict - mpeacka3bIBaTh,

to prove - 1OKa3bIBaTh,

to say - rOBOpHUTH,

to see - BUICTH,

to suggest - ripearonaraTh,

to suppose - npeamnosiarars,

to think — nmpenmnonarats,

to report — coo0marp,

to estimate — cuuraTh, mHojaraTh.

1. I'marosamu B NeliCTBUTEILHOM 3aJIOTE.

to appear - Ka3aTbcs,

to seem - Ka3aTbCH,

to happen - ciyyatbcs,

to prove - OKa3pIBaTHCH,

to turn out — OKa3bIBATHCH.

3. Bripaxxenusamu:

to be likely - BeposiTHO,

to be unlikely - manoBeposiTHO,
to be certain - onpeseneHHO,
to be sure - KoHEYHO.
Bo3moxkHbI 1Ba criocob6a mepeBoga 000poTa “CIOKHOE MoaIexaniee’:
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1. TlepeBog HAaUMHAETCS CO CKA3yE€MOI'0, KOTOPOE MEPEBOIUTCS HEONPEEIECHHO-
JUYHBIM TIPEIIOKCHHEM (COOTBETCTBYET 3-My JIMIy MHOXXECTBEHHOTO 4YHCIIa,
HaIMpuMep, coodwarom, npeononodcuy, uzgecmuo u 1.1.). CaM o00poT MepeBOUTCS
MPUJATOUYHBIM JOMOTHUTEIBHBIM MPEIOKEHUEM C COI030M umo (pexe umoobuvl, Kax),
B KOTOPOM WH()MHUTHB CTAHOBHUTCS CKa3yEMBIM.

2. llopsimok CcIOB aHIVIMMCKOTrO MPEAJIOKEHUS COXpaHsAeTCs, HH(PUHUTUB
MEPEBOJIUTCA CKa3ye€MbIM, a CKa3yeMoOe€ AaHIJIMHCKOro MPEasIOKEHHs] MEePEeBOIUTCA
BBOJIHBIM TMPEJJIOKEHUEM C COIO30M KaK:

The prices are expected to fall.

1. Oxuparot, 4To LeHbl ynaayT (OyAyT majuath).

1. LeHbl, Kak 0KUAAIOT, ynaayT (OyayT Maaath).

This reaction turned out to lead to good results.

1. Oka3zanoch, 4TO 3Ta PeaKkUus JAET XOPOILIUE PEe3yIbTaThI.

2. DTta peakiys, Kak 0Ka3alioch, JaeT XOPOIINE pPe3yIbTaThl.

IIpumeyanus:

1. T'maron to find B 00opoTe «CiOXXKHOE MOAJIekKAIIee» YACTO MEPEBOIUTCA
OKa3b18AMbCAL:

Coal was found to be rather abrasive.

Oxkazanock, 4To yrojib UMEeT 3HAaUUTEIbHbIE a0pa3uBHbIC CBOMCTBA.

2. Ecniu B 000pOTeE «CII0KHOE TOJITIEKAIIee» TJ1aroil to prove CTOUT B aKTUBHOM
3aJI0Te€, OH MMEET 3HAUYCHUE OKA3bl6AMbCs, €CIU B CTPAJaTelIbHOM 3ajiore, TO OH
03HAYAET 0OKA3bIBAMY:

Gold proved to be unattacked by moisture. Oka3anoch, 4YTO Ha 30JI0TO HE
JENCTBYET BiIara.

Gold was proven to be unattacked by moisture. Jlokazanu, 4To Ha 30JI0TO HE
JENCTBYET BlIara.

3. Eciu B 0060poTe «CIOKHOE MOJyIeKalee» WHOUHUTHUB BBIPAKEH TIIarojoM-
cBs3KOM to be, To rimaros to be MOXHO HE IEPEBOAUT:

The interpretation was found to be convincing. OObsSCHEHHE OKa3allOCh

yOCTUTECIIHHBIM.
INPUYACTHUE (THE PARTICIPLE)

IIpuuacrtue (the Participle) — >To HenuyHas popma riarona, Kotopas o01amaet
MpU3HAKaMH KakK TMpWIaratelbHOro, Tak W Tiaroja. K TiIarogpHBIM CBOMCTBaAM
MPUYACTHS OTHOCHUTCSI €r0 CIIOCOOHOCTh UMETh MPSAMOE JTOTIOJHEHUE, ONPEesAThCA
HapeuneM U UMeTh (OpPMBI BpeMeHHU (KOTOpO€ HOCHUT OTHOCHTENBHBIA XapakTep) U
3ajora.

D®opMbI IPUYACTHS

Participle 1 Participle 11
Simple Perfect (or Past Participle)
Active Voice asking having asked -
Passive Voice | being asked | having been asked asked
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[IpuyacTrie B aHTIIMHCKOM TPEIOKECHHH MOKET BBITTOTHAThH (DYHKIIHH:

1) neBoro unu npasoro onpenenenus (Participle I, Simple u Participle 11);

2) obcTosATenscTBa (Bce (hOPMBI MPUUACTHS);

3) 4acTu COCTaBHOTO CKa3yeMoro.

[lpuyactre, 3a KOTOPBIM CIEAYIOT TOSCHSAIOIMIKE CIIOBa (JAOMOJHEHUE WIIH
00CTOSITENBCTBO), 00pa3yeT MNpUYacTHBIM 000pOoT. DYHKIUU ONpENEICHUs U
00CTOATEIHCTBA MOXKET BBHITIOJIHATH KaK OJWHOYHOE MPUYACTHE, TaK M MPUYACTHBIN
o0opoT.

DyHKUMSA ONpeae/IeHUs

1. Participle I, Simple; Active Voice 6€3 MOSCHSIIONIUX CJIOB, KaK MPaBUII0, CTOUT
nepes; ONpeAeNsieMbIM CYIICCTBHTEIBHBIM M TEPEBOJUTCS HA PYCCKUM SI3BIK
NpUYacTUEM JEHCTBUTEIHLHOTO 3aJI0Ta HACTOSAIIETO BPEMEHH.

The distance from the initial point to the travelling body is called the co-ordinate
of the body. PaccrosiHue OT HayaJdbHOW TOYKH JO JBHXKYIIETOCS Teja Ha3bIBACTCS
KOOPAWHATOU 3TOr0 Tea.

2. Participle I, Simple, Passive Voice B GyHKIIMU onpeAesieHUs] ynoTpeOseTcs
pexe, ueM Participle I, Active Voice u, kak nMpaBuiio, CTOUT MOCJE OMpPEAEIIeMOro
cymecTBuTenpHOro.  llepeBoawrcss  Ha  PYCCKMH  sI3BIK  TPUYACTHSIMH,
OKaHUYMBAIOUIUMUCA HA —Mblll WIM —wutica (-6wutics), WIA TPUAATOYHBIM
OTIPEICTUTEILHBIM MPEIIOKEHUEM.

The investigations being carried out were of great importance. IIpoBoguMbIie
(ITpoBoauBIIMECS) HCCIEOBAaHUS UMENTH OOJbIIIOE 3HAUYCHUE.

3. Participle II, Passive Voice B ¢hyHKIIMU omnpeeneHus 0e3 MOsSCHSIONNUX CJIOB
MOET CTOATHh KaK TMOCJE OIMpPEAessieMOro CYyIIeCTBUTEIbHOTO, TaK U TIEpell HUM.
[lepeBoauTCS HA PYCCKUH SI3BIK CTPAAATENbHBIM MIPUYACTHEM C OKOHYAHUEM —Mbll, -
HblLL, -Mbll.

The problem considered
was of great interest.
The considered problem

PaccmarpuBaemas  (PaccMoTpeHHas) mpobOiema  TpeacTaBiisiia — OOJIBIION
UHTEpEC.

Hpumeyanus:

1. IlpuyacTHBI 060POT, T.€. IPUYACTHE C TOSICHSIIONIMMHU CIIOBaMHU, B PYHKITUU
ONpENIeNICHUs] CTOUT, KaK MPaBUIIO, TOCIE OMPEAEIseMOro CYIIECTBUTEIBHOIO M
MEPEBOIUTCA HA PYCCKUU S3BIK COOTBETCTBYIOIIMM TMPUYACTHBIM OOOPOTOM HIIU
MPUAATOYHBIM ONPEAETUTENbHBIM MPEAIOKEHUEM.

Electrons forming an atom are in motion. DAEKTPOHBI, 00pa3ylOLIUE aTOM,
HaxOJSTCS B IBUDKCHUU.

The problems discussed at the conference were interesting. IlpoOnemsl,
o0cyXIeHHbIe (KOTOPBIE 00CYKIANKCh) Ha KOH(EpEHIINN, ObIITH MHTEPECHBIMHU.
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2. OnuHOYHBIC TPUYACTUSA B (DYHKIMH OMpPENENICHHUsS, CTOSAIINE B aHTJIMICKOM
A3BIKE TIOCJIE OMNPENETIIEMOr0o CYIIECTBUTEIBHOIO, MPU IMEPEBOAE CTABITCS NEpeN
OIpPEENSIEMBIM CIIOBOM.

The substance obtained was pure. llomydeHHOE BelECTBO ObLIO YUCTHIM (HE
coJieprKajo npumecen).

3. B ¢ynkuuu npasoro onpenenenust Participle II, o6pazoBanHoe OT riarosos,
MMEIOIUX Tocie ceOsl Mpeasior, MepeBOAUTCS Ha PYCCKUU S3BbIK OMPEIEIUTEIbHBIM
NPUAATOYHBIM TPEUIOKEHUEM, HAUMHAIOIMIMMCS C COOTBETCTBYIOLIErO IMpEaJiora,
KOTOPBIN CTaBUTCS NEPe] OTHOCUTEIbHBIM MECTOMMEHUEM KOMOPUbILL.

The data referred to in this paper are reliable. Jlanubie, Ha KOTOPBIE CCHUIAIOTCH,
3aCITy>KMBAIOT JOBEPUSI.

4. Ecnu mocne rinaroiibHOM (opMmbl ¢ OKOHYaHHMEM —ed CTOMT MPEIOr C
NOCJIEYIOIIMM CYLIECTBUTEIBHBIM, TO 3TO, Kak npasuiio, Participle II.

The work performed by this scientist showed good results. Pabota, BbITIOJIHEHHAs
STUM YUYE€HBIM, J1ajla XOPOIIUE PEe3yJIbTATHI.

5. Ecnu B npejioxKeHUn psSIoM CTOSIT ABE riaroibHbie (OpMbl C OKOHUYAHUEM —
ed, To nmepBas hopma, Kak MPaBUIIO, SIBJISIETCS MPUYACTUEM B QYHKIIMU ONpEIEeTICHUS,
a BTopas — ckazyeMbIM B Past Simple.

The substance obtained contained some admixtures. IlonyueHHOE BEIIECTBO
coJiepKajio IPUMECH.

DOyHKIHA 00CTOATEIbCTBA

1. Participle I, Simple, Active Voice B pyHKIIUM 0OCTOSATEIHCTBA TIEPEBOAUTCS
JeeNpUYacTUEM HECOBEPIICHHOIO0 BHUAA (umo Oenas?) WM TPUAATOYHBIM
00CTOSITENILCTBEHHBIM TIpesiokKeHreM. B aTolt QpyHkimu nanHas ¢popMa npuyacTus
4acTo uMeeT mnepea coboit coro3sl when, while. B aTom ciydae Bo3mMokeH niepeBoj ¢
NPENJIOTOM npu + cyujecmeumenvhoe.

When working with the microorganisms we found that they produced a variety of
antibiotics.

Paboras ¢ MukpoopranuzmMamu, MBI YO IMIIUCh, YTO OHH
ITpu pabore ¢ MEKpOOpraHu3MaMu | BBIpA0ATHIBAIOT Pa3IMIHBIC
Korna Mb1 paboranu ¢ AHTUOUOTHUKH.
MUKPOOpraHU3MaMH,

2. Participle I Perfect, Active Voice B pyHKITIN 00CTOATENHCTBA IEPEBOAUTCS HA
PYCCKHI SI3BIK JIEETIPUYACTHEM COBEPIIEHHOI0 BUA (Ym0 coenas?) Wiy NpuaaTOYHbIM
00CTOSTEICTBEHHBIM MPEAJIOKEHUEM, CKa3zyeMoe KOTOPOTO JOJKHO
MpEAIIECTBOBATH JIEUCTBUIO, BRIPAXKEHHOMY CKa3yeMbIM aHTJIMMCKOTO MPEIJI0KEHHUS.

Having passed a short distance the car stopped. Ilpolins KOpOTKOE pacCTOSIHUE,
aBToMOOWIb ocTaHoBuica. (Ilocie Toro kak aBTOMOOWIL MPOIIET KOPOTKOE
paccTosiHUEe, OH OCTAaHOBUJICS ).

3. Participle I Simple, Passive Voice B GhyHKIIUH 00CTOSTENHCTBA TIEPEBOTUTCS
Ha PYCCKUH SI3bIK, KaK MPABUJIO, MPUIATOYHBIM OOCTOSITEILCTBEHHBIM MTPEAJIOKEHUEM,
B KOTOPOM aHIJIMIICKOE MPUYACTUE CTAHOBUTCSI CKa3yEMBbIM.
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Being invited too late he could not take part in the conference. Tax kak ero
MIPUTIACUIIH CITUIITKOM TI031HO, OH HE CMOT MPUHATH YYaCcTHE B KOHPEPCHITHUH.

4. Participle I Perfect, Passive Voice B (pyHKIHH 0OCTOSATENBCTBA NEPEBOIUTCS
Ha PYCCKHH SI3BIK MPUAATOYHBIM OOCTOSTEIBCTBEHHBIM TPEIJI0KEHUEM C COIO30M
nocie moeo Kax.

Having been tested the new equipment was installed in the shops. Ilocne Toro kak
HOBOE 000py/1I0BaHUE OBLIO UCIIBITAHO, €T0 YCTAHOBUJIU B II€XaX.

5. Participle II, Passive Voice B (pyHKIMM OOCTOSTENbCTBA, KaK MPaBHIIO,
BBOIMTCS coro3amMu when, while xocoa, if eciu, unless ecau...ne, until noxa...ne,
though xoms wu pap. IlpuuyactHbie 000pPOTHI € MPEANISCTBYIOIIMMHU COKO3aMU
NIEPEBOJIATCS HA PYCCKUU S3BIK MIPUAATOYHBIM 00CTOSTEIIHCTBEHHBIM MPEIIOKCHUEM
C COOTBETCTBYIOIIUM COIO30M HJIA OTTJIArOJbHBIM CYIIECTBUTEIBHBIM C MPEIOraMu
npu (111 coro3oB when, while), 6e3 (1751 coro3a unless).

When heated, magnetized steel loses its magnetism. Korna MarHuTHyro cTajb
HarpeBarOT, OHAa TEPsSET CBOM MarHUTHBbIC cBoicTBa. (IIpm HarpeBaHWM MarHUTHas
CTaJIb TEPSCT CBOM MarHUTHBIC CBOMCTBA).

Unless heated this substance does not melt. Eciv 3To BeliecTBO HE HarpeBaroT,
OHO HE TUTaBUTCH.

be3 HarpeBaHus 3TO BEIIECTBO HE IJIABUTCA.

Participle Il ¢ mpeamecTByromuM cor3oM as B (QYHKIIUH OOCTOSTEILCTBA
NIEPEBOJIUTCS OOBIYHO KPATKOM (hOPMOM CTpaaTEIbHOIO MIPHYACTHS C COI03aMU KAaK;
mak, Kax.

He solved the problem as stated above. Ou pemui 3Ty 3aja4y, KaK yKa3aHO BBIIIIE.

Participle II ot riarosos to give, to see, to state B pyHKIIMH 0OCTOSTEILCTBA,
CTOSIIETO B Hayaje MpeJIoKEHUs, MePeBOIUTCS CIeAyIomuM o0pa3oM: given eciu
0aHO; eciu umeemcs, Npu yclosuu, Seem eciu paccmampusamv; stated ecnu
cghopmynuposams.

Given the weight and the specific gravity of a body you can calculate its volume.
Ecnu nan (mmeeTcs) Bec M yJeIbHBINA BEC T€Ja, BB MOYKETE BBIUUCIUTH €TI0 00BEM.

He3aBucumplii npuyacTHbIi 000poT

D10 000pOT, B KOTOPOM TIEPE] MPUYACTHEM CTOUT CYIIECTBUTEIHLHOE B OOIIEM
MajexXe WIA JUYHOE MECTOMMEHUE B HMMEHUTEIBHOM NaJekKe, T.€. CTOUT CBOE
cOOCTBEHHOE MOJIekKAIIEE, OTIIMYHOE OT MOIEKAIIETO BCETo Mpeaioxkenus. K atomy
MOJJIEkKAIIEMY W OTHOCUTCS JACHCTBHUE, BBIpAXXEHHOE npuyactueMm. HeszaBucumsbli
MPUYACTHBI OOOpPOT JIOTMYECKH CBS3aH C MPEMJIOKEHHUEM U BBIIIOJHIET B HEM
dyHKIMI0 00CcTOsITEThCTBA. HEe3aBUCHMBIN MPUYACTHBIM 00OPOT BCETJa OTACISICTCS
3aIATOW U MOXET CTOSATh B HAYAJIE WJIM B KOHLE MPEIIOKEHHUS.

Ecnu He3aBUCHUMBIN PUYACTHBIM 00OPOT CTOMT B Havaljie MPEAJIOKECHUS, TO OH
MEPEBOIUTCSA HA PYCCKUH SI3BIK MPUIATOUYHBIM OOCTOSITEIIbCTBEHHBIM TPE/JIOKEHUEM
C COIO3aMU: Ko20d, eclu, makx Kak, nocje mozo, Kak, Xoms u Jp.
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Ecnu He3aBUCUMBIA MPUYACTHBIM O0OOPOT CTOMT B KOHIIE IPEAJIOKEHHS, TO OH
MEPEBOJIUTCA CAMOCTOATEIbHBIM MPEJIOAKEHUEM C COI03aMU: d, U, HO, npuyem Uiu 0e3
HUX.

B 06oux ciayyasix npuyacTue NepeBoAUTCA JUUHOU (HOpMOil riarona B GQyHKIHUH
CKa3yeMoro.

The road conditions being unchanged, the automobile can travel at a constant
speed. Korma (ecnu) MOpPOXKHBIC YCIOBUSI HE HM3MEHSIOTCS, aBTOMOOWIh MOMKET
JIBUTATHCS C TOCTOSSHHOU CKOPOCTBIO.

The term "speed" means the rate of motion, the term "velocity" meaning the
speed in a definite direction. Tepmun "speed" o3HayaeT TeMIT JIBUKEHUS, a TEPMUH
"velocity" o3Ha4aeT CKOPOCTh B ONPEICIICHHOM HaIpaBJICHUU.

HIpumeyanus:

1. He3aBucumblii mpu4acTHbIE OOOPOT MOKET BBOAUTHCS mpenjorom with,
KOTOPBI Ha PYCCKUH S3BIK HE TIEPEBOAUTCS.

With the experiments having been carried out, they started new investigations.
[Tocnie TOro xKak OnbIThl OB 3aKOHYEHBI, OHU HaYaJIl HOBbIE HCCIIEIOBAHUS.

2. B He3zaBucumom mpuvacTHOM obopote -ing (opma riarona to be (being)
MOJKET OIYCKaThCs MPH MEPEBOJIE.

The work (being) finished, he went home. Korna pabora Oblia 3aKOHYEHA, OH
[IOIIEJI JTOMOM.

Caoxnoe nonojHeHue (Wi O0beKTHBIN MajexK) ¢ NpuYacTueM
BBIP@)KEHO, KaK MPaBUIIO, TJIarojlaMu 4yBCTBEHHOTO Boctipusitus: to feel, to hear, to
see, to notice, to observe, to watch u ap.

They watched the temperature gradually rising. OHU cieqwim (3a TeM), Kak
TEMIIepaTypa MOCTETIEHHO MOBBINIATIACE.

O60poT "ClIoKHOE JTOTIOTHEHNE ¢ TTPUYAacTUEM' TTePEBOIUTCS HAa PYCCKUM S3bIK
NPUIATOYHBIM JIOTIOJIHUTEIbHBIM TPEJI0KEHUEM C COI030M 4mo WIH KAk, TpUYeM
NPUYACTUE CTAHOBUTCS CKazyeMbIM (T.e. mepenaercs JUYHOW (GopMoil riarona), a
JIOTIOTHEHHUE — MOJIEKAIIUM 3TOTO MPUAATOYHOTO MPEI0KEHUS.

XoTst 000poT "CII0KHOE JTOTOTHEHHUE C IPUIACTHEM " TIEPEBOIUTCS, KaK U 000pOT
"CIIO)KHOE JOTOJHEHHEe ¢ WHOUHUTHBOM', MEXIy OTUMH OOOpPOTaMH HMEETCS
CMbICIIOBas pasHuna. [Ipuuactue BbIpakaeT MIUTEINBHBIA XapakTep ACHUCTBUSA, T.€.
JICHCTBUE B MPOIIECCE €T0 COBEPIICHMs, a WHOUHUTHUB BHIpAKAET B OOJIBITUHCTBE
ciy4aeB 3akoHUeHHOe naeiictBue. [loaTomy 000pOT ¢ mpHyYacTHEM MEPEeBOAUTCS Ha
PYCCKHM SI3bIK IPUAATOUYHBIM MPEIJIOKEHUEM C TJIar0JIOM HECOBEPIIEHHOTO BHA, a
000pOT ¢ MHOUHUTHBOM — MPUJATOYHBIM MPEAJIOKEHUEM C TJIar0JIOM COBEPIIEHHOTO
BHJIa (MHOT/1a MOKET MEPEBOAUTHCS U IJ1arojoM HECOBEPUIEHHOIO BUAA).

CpaBHure:

They saw the temperature gradually rising. OHu Busienu, 4To (KaK) TeMieparypa
MIOCTENEHHO MOBHINIANACH.

They saw the temperature gradually rise. OHU BUAENH, YTO TEMIEpaTypa
MOCTENEHHO MOBBICUIIACK.
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Curo:xHoe nmopJiexamniee (MM UMEHUTEJIbHBIH MA/1eK) C IPUYACTHEM
BBIpaXXEHO, KaK MPaBWIO, riaarojaMmu, 0003HAYAIONIUMUA YMCTBEHHYIO JEATEIbHOCTD
WM 4YyBCTBEHHOE BocIpusThe: to assume, to consider, to expect, to feel, to see, to
observe, to notice u ip.

IlepeBon ciemyer HayuMHATh CO  CKa3yeMoOro, KOTOpPO€ TEpPEBOJUTCS
HEOMpeaeIeHHO-IMYHBIM MpeIOKEHUEM (COOTBETCTBYET 3-emy JUILY
MHO>KECTBEHHOI0 4YHCJIa, HalpuMep, CUUTaloT, HaOmoganu u T.1.). Cam o0Oopor
MEPEBOJUTCS MPUIATOYHBIM JOTOJHUTEIBHBIM MPEAJIOKEHUEM C COIO30M KaK WU
Ymo, B KOTOPOM IIPUYACTUE CTAHOBUTCS CKa3yeMbIM.

He was seen repairing the engine. Bunenu, kak (4T0) OH PEMOHTHPOBAI
JIBUTATEJTb.

I'epynamnii (THE GERUND)

Voice Simple Perfect
Active Voice asking having asked
Passive Voice being asked having been asked

lepynanit (the Gerund) — »T0 HenuyHas ¢opMa TJarojia, COBIAJAONIAS C
dopmamu npuyactust 1 (Simple u Perfect) u o6manaromas cBoiicTBaMu Kak Tiaroda,
TaKk W cymecTBuTenbHOr0. Kak riaronpHas Gopma, repyHAui MOXKET BBIPaXKaTh
KaTeropuu 3ajora U BPEMEHM, MOXKET UMETh NpHU cede MpsMoe JOMOJIHEHHE U
onpenenaTbes HapeurneM. K MMEHHBIM CBOMCTBaM I'E€PYHIUSI OTHOCATCS CJEAYIOIIHE:

a) mepes repyHaueM MOXKET CTOSITh IPEAJIOT;

0) TrepyHIWI0O MOXET MPEAIIeCTBOBAaTh CYIIECTBUTEILHOE B OOIIEM WU
OPUTSKATEITBHOM MaJ1€5KE WU MIPUTAKATETbHOE MECTOUMEHHUE;

B) TEPYHAMI MOXXET BBIMOJIHATH TAKUE K€ CHUHTAKCUYECKHE (PYHKIUHU, YTO H
CYILIECTBUTEIBHOE, T.€. (PYHKIMIO TOJJIEKAIIET0, YaCTU CKa3yeMOTO, JOTOJIHEHUS,
00CTOSITENIHCTBA U ONIPEACIICHHUS.

Wrak, repyHauii Wwin repyHAUuaIbHBIA 000pOT (T.€. TEPYHIUN C 3aBHCUMBIMU
CJIOBaMH) MOKET BBITIOJIHATH B TIPEIJIOKEHHUH CIEAYIOMINE PYHKIUU:

1. Mopaexamero. B »Toit ¢hyHKIMM TepyHAUN MTEPEBOIUTCS HA PYCCKUN S3bIK
OTIJIarOJIbHBIM CYIIECTBUTEIBHBIM I HHOUHUTHBOM.

Lifting this heavy weight is impossible without necessary appliances. llogusitue
storo Tspkenmoro Tpy3a ([lomHsTh H3TOT TSXKENBIA TpPy3) HEBO3MOXKHO 0e3
MCITIOJIb30BaHUSI HEOOXOIUMBIX MPUCTIOCOOTICHUH.

2. YacTu cka3zyeMoro:

a) COCTaBHOTO MMEHHOro mociie riaroja to be u coueranust riarona to be c
npemnoramu for u against. B aToit pyHKIIMYM repyHuii mepeBOgUTCS Ha PyCCKUM S3BIK
OTIJIArOJIbHBIM CYIIECTBUTEIBLHBIM WM WH)UHUTHBOM, a mocie mpenjaoroB for u
against — npudamo4HvIM NPeOslOHCEHUEM.

One of the effects of heat is changing a solid into liquid. OquH U3 pe3yabTaTOB
BO3JICMCTBUS TEIJIa — 3TO MPEBPAllleHUE TBEPIOTO TeJa B KUJKOCTb.
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They are against postponing the negotiations. OHU TPOTUB TOTO, YTOOBI
MIEPETOBOPHI OBLITU OTIIOKCHBI.

They are for discussing this problem as soon as possible. Ouu 3a T0, 4TOOBI ATy
npobiemMy 0O0CYIUIN KaK MOXHO ObICTpee.

0) COCTaBHOTO TJAroJILHOTO IIOCIE TJIarojioB, YKa3bIBAIOIIMX Ha Hayalo,
MPOAOJDKEHUE UM KOHEIL Ipoliecca, a Takke nocie riaroios to like, to love, to hate,
to prefer, to avoid, to enjoy u nocne coueranuii to be worth..., to be busy....

They have finished discussing the results of the experiment. OHU OKOHYMIU
00CYXIaTh PE3yJIbTaThl SKCIIEPUMEHTA.

He likes taking part in conferences. EMy HpaBUTCA NpPUHUMATh ydacTue B
KOH(pepeHIUsAX

It is worth entering into a contract with this company. CTOUT 3aKJIIOYUTH
KOHTPAKT C 3TOU KOMITAHUEM.

He was busy drawing up a contract. OH ObUI 3aHSIT COCTaBJIEHUEM KOHTPAKTA.

3. lono/iHeHUs1 MPSIMOTO M NMPeI0:KHOT0. B 3701 hyHKIIMM repyHInui MOKHO
NIEPEBOJIUTH OTIJIATOJIBHBIM CYIICCTBUTEILHBIM, WHOUHUTABOM WM TPUIATOYHBIM
JOTIOTHUTEIIBHBIM TIPEIJIOKCHHUEM.

This forging press needs repairing. ITOT IITAaMIIOBOYHBIN MpPecCc HYXIACTCS B
PEMOHTE.

He insisted on using these substances in the experiment. OH HacTauBaJ Ha
MCIIOJIb30BAHUH 3THX BEIICCTB B AKCIICPUMECHTE.

4. O6crosiTeabeTBa. B 310l QyHKIMK NIepe repyHIUEM BCeria CTOUT MPEIor:
in npu, 6o epems, 6 npoyecce; on nocne, no; by npu nomowu, nocpedcmeom, nymem,
after nocne; before oo, nepeo; without 6es3...

In solving the problem he made some mistakes. Ilpu pemennu (Pemas) 3amaun
OH JIOTYCTHJI HECKOJIBKO OITHOOK.

On reaching the boiling point the water temperature is no longer increased.
[locne moctmxenus (JJOCTUTHYB) TOUKH KHUIEHHS TeMIlepaTypa BOJABI OOJbIIE HE
MOBBIIIIACTCSI.

One can perform work by lifting a weight. Mo>xHO COBEpIIMTE pa0bOTY, MOTHUMAS
rpy3 (MOCpPEeCTBOM MOAHATHUSL T'Py3a).

Gas volume can be changed without changing its temperature. O0beM raza
MO>XHO U3MEHHTH, HE U3MEHsA (0€3 U3MEHEHHS) €TO TEMIIepaTypy.

5. Onpenenennsi. OnpenensieT CyLECTBUTEIBHOE U, KaK MPaBUIIO, BBOJIMTCS
npemiorom  of (pexe mnpemiorom for). IlepeBoauTcss Ha PyCCKHMl  SI3BIK
CYIIECTBUTEILHBIM B POAUTEIBHOM TajeKe, WHOUHUTHUBOM WU TPUIATOYHBIM
MIPEIIIOKCHUEM.

There are different methods of obtaining forgings. CymecTByIOT pa3iIHYHbIC
METO/IbI TIOJTyYCHHUSI I TAMITOBOK.

Energy is defined as capacity for doing work. Dueprus omnpenensercs Kak
CIIOCOOHOCTH BBITIOIHATH PalbOTYy.

A thermometer is an instrument for measuring temperature. TepMOMETp — 3TO
pubop I U3MEPEHUS TEMTIEPATYPHI.
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I'epynananbubliii koMiuieKe (C10KHBIN FepyHAHAJBHBIN 000pPOT)

Crosiiiee nepes repyHINeM CYIIECTBUTEILHOE B OOIIEM WM MPUTIKATEIHBHOM
Majie’)ke WM MPUTSHKATEIbHOE MECTOMMEHHE YKa3blBaeT Ha MPEIMET WU JIHIO,
MIPOU3BOAILEE JEUCTBUE, KOTOPOE BBIPAXKEHO repyHaueM. Takoi CII0XKHBIA 000pOT
MOXHO Ha3BaTh TEPYHAUAIBHBIM KOMIUIEKCOM, KOTOPBIM MOXET BBINOJHITH B
MpeIOKeHUH (DYHKIMIO TOJIeKAIIEr0, UMEHHOM YacTH COCTaBHOI'O HMEHHOIO
CKa3yemoro, JOIOJIHEHMs, O0OCTOATENbCTBA, omnpexaeneHus. Kak  mpasuio,
TEPYHIUAIHBIA ~ KOMIUIEKC TIEPEBOAMUTCS Ha PYCCKUH A3BIK MPUIATOYHBIM
MPEIOKEHUEM, TIPUUEM CYIIECTBUTEIHLHOE B OOIIEM WIIM MPUTIKATSILHOM IaJ1€Ke
WJIU TIPUTSDKATEIIbBHOE MECTOMMEHHUE COOTBETCTBYET B PYCCKOM SI3BIKE IMOJICXKAIIEMY
IPUAATOYHOTO MPETIOKEHUS, & TEPYHJIUM — CKa3yeMOMY.

We know of work and energy being closely related. Mrp1 31aem, uto paboTa u
SHEPI'Usl TECHO CBA3aHBI MEXKTY COOOM.

1. Newton's having formulated this law was of great importance. To, uto U.
HeroTOH chopmynupoBall 3TOT 3aKOH, UMEJIO OTPOMHOE 3HAUYEHHUE.

[Ipumeyanue:

1. Tlocne Takux rnaronoB kak to like, to dislike , to prefer B kauectBe
JIOTIOJTHEHMSI MOXKET YIIOTPEOIAThCS KaKk repyHAul, Tak U UHPUHUTHUB:

[ like skiing in winter.

[ like to ski in winter.

2. ITocne Takux riarosioB Kak to avoid, to intend, to need, to mind Bo3paxkats,
to remember, to enjoy, to require, to finish, to excuse, to deny, to forgive, cannot
help, to postpone B kauecTBe JOMOIHEHHS YIOTPEOIIIETCA TOIBKO TepyH IUMA.

Would you mind my smoking?

3. I'naronel to stop, to forget B 3aBUCHMOCTH OT TOTO, CIEAYET JIU 3a HUMU
repyHAauil Wik MHQUHUTHB UMEIOT pa3HOE 3HAYCHUE:!

He stopped to speak to me. OH 0CTaHOBHJICSI, YTOOBI ITOTOBOPHUTH CO MHOM.

He stopped speaking. OH nepectan pa3roBapuBarh.

4. TonbKo repyHIui yIOTpeOIsSETCs MOCie CIASAYIONIUX IJIaroJioB ¢ MPeaIoTaMH,
a TaK)Ke Mocye CIAEAYIONIUX CIIOBOCOYETAHUN C MPEIJIOTaMU:

to depend on to think of to be interested in

to insist on to go on to be pleased (displeased) at
to know of to give up to be proud of

to object to to consist in to be busy in

to prevent from to be capable of to be surprised at

to thank for to be fond of to be worth of

CpaBHeHNe repyHIUs M IPUYACTHS
I'epynauii Ilpuyacrue
[Tonnexamee Heating copper wire from 0° to 100°
increases its resistance by 40%.
HarpeBanune MeIHOM IIPOBOJIOKU OT -
0° nmo 100° yBenmuuuBaer ee
conpotubiieHue Ha 40%.
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O6crostensctBo | In heating copper wire from 0° to | Heating copper wire from 0° to 100°
100° its resistance is increased by | we increase its resistance by 40%.
40%. Ilpm narpeBanum wmenHol | Harpesas meanyro npoBosoky ot (0°
npooiioku ot 0° mo 100° ee | mo 100° MBI yBenuuuBaeM €€
COINIPOTHBIICHUE YBEJIMYMBAETCS Ha | conporusieHue Ha 40%.

40%.
Ornpenenenue The boiling point of water is one | Boiling water is changing into steam.
hundred degrees Centigrade. Touka | Kunsimiasi Boga npeBpaiiaercs B map.
kunenuss Boabsl — 100 rpamycoB
Ilenbcus.

CJIOBOOBPA3OBATEJIBHBIE MOJIEJIU (CYIHECTBUTEJIBHOE,
MPUJIATATEJIBHOE, HAPEYHUE. T'JIAT'OJI)
B aHrnmiickom si3pIke pa3inyaroT JaBa criocoba oOpa3oBaHHUs CIIOB:
1. CoBOIIpOM3BOJICTBO, T. €. 00pa30BaHUE OJHOTO CIOBA U3 JPYTOro.
2. CnoBocioxeHue, T. €. 00pa30BaHHWE OJHOTO CJIOBA IyTEM COCAMHCHHS JABYX
CJIOB.
CJIOBOIMPOU3BOJICTBO
OOpa3oBaHWe OJHOTO CJIOBA W3 JIPYrOro MPOU3BOJUTCS  CICAYIOIIUMH
crioco0amu:
a) 0e3 BCAKOT'0 U3MEHEHUS ITPOU3HOIIICHUS U HAITMCAHUS CJIOBA;
0) NMpu OMOIITY U3MEHECHHS MECTa YAapCHHS;
B) IPH TIOMOIIIN Y€PETOBAHMUS 3BYKOB;
r) mpu oMoy adpdukcos (nmpepukcoB u cyPphuxkcon).

CJIOBOIIPOU3BOJACTBO
BE3 UBMEHEHMUSA TPOU3HOMIEHUA U HAIIMCAHUA CJIOBA

B aHrnuiickoM s3bIK€ BO MHOTHX CIy4asiX CJIOBa, SIBJISIOIIMECS Pa3IMYHBIMU
YacTSIMH pPEYM, COBIAJAIOT B MPOU3HOIICHUU W HANUCAaHUHU. Bompoc o ToM, Kakoi
YacThIO PEUH SIBJISIETCS TAKOE CIOBO, pa3periacTcsi Ha OCHOBAHHUH €r0 (hOpPMaIbHBIX U
CUHTAaKCUYECKHUX MMPU3HAKOB.

Takoe coBnagenune ¢GopM 0COOEHHO YACTO BCTPEYAETCS y CYHIECTBUTEIBHBIX U
[J1aroJoB:

CyuiecTBUTEIbHbIE Laarosast
answer OTBET fo answer OTBeYaTh
change u3MeHeHue to change MeHSTb
measure Mepa fo measure MEpUTH
order nipukas to order IpUKa3bIBATh
place mecto to place momemiaTh
purchase nokynka to purchase IOKyTmiaTh
work paboTa to work paboTaTh

COBHaI[eHI/Ie (I)OPM BCTPCHACTCA TAKIKC Yy IIPHUJIAraTCJIbHbIX W I'JIarOJIOB!:
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IIpuiararejbHble

I'nmaroamni

clean 4ucThI
dirty TpsI3HBIN
empty ImyCcTou
free cBOOOIHBINM

to clean 4uCTUTH

to dirty TpsI3HUTH

fo empty OIyCTOLIATh
fo free 0CBOOOXIATh

B HekoTOphIX ciyyasix coBmazeHue (GopM BCTpeUaeTcs y HECKOJIbKUX 4YacTeu
peun. Tak, Hampumep, ciaoBo light MoxxeT OBITH CyIIECTBUTENBHBIM CO 3HAYEHHEM

ceem, NMpUIaraTCIbHbIM — ceemiblll U TIarojiom — 3ascueams, oceeuyamso.

CJIOBOITPOU3BOACTBO
IIPU ITIOMOIIA USMEHEHUA MECTA YIAPEHUSA

q)OpMBI MHOTUX CYHICCTBUTCIBHBIX COBIAAAOT C (l)OpMaMI/I IJ1arojoB, HO
OT/IMYArOTCA OT HUX YAAPCHUCM — CYHICCTBUTCIIbHBIC UMCHOT YAAPCHHUC HA IICPBOM

CJI0TC, 4 COOTBCTCTBYIOIINEC UM I'JIarOJIbl HAa BTOPOM:

CymiecTBUTEIbHbIE

I'nmaroamnl

'Increase yBeIM4YEHUE
‘decrease ymenbllieHne
'export sxcniopt
"Tmport UMIOpT

'insult ockopOieHue

fo inc'rease yBenmu4IMBaTh (-Cs1)
to dec'rease ymeHbIIATH (-C51)
fo ex'port SKCTIOPTUPOBATH

fo im'port UMIIOPTUPOBATH

to in'sult ocKOpOJISITH

CJIOBOITPOU3BOACTBO TP ITIOMOIIA YEPEIOBAHHS 3BYKOB

MHorue CymecTBUTENbHbIE M TIJIaroyibl, OOpa30BaHHBIE OT OJIHOTO KOPHSI,
pa3IMYaroTCs 4YepeOBaHUEM IIOCJIEIHErO COrJIACHOIO 3BYKa, KOTOPBIM SIBIIAETCS
[JIyXUM B CYIIECTBUTEIBHOM M 3BOHKMM B riarone. [Ipu 3tom B psge ciryuaes
YEepeaOBaHUE IIOCJIEIHETO COIVIACHOTO 3BYKAa COIIPOBOXKIAETCA YEPEAOBAHUEM

KOPHCBOI'O I''TACHOT'O 3BYKAa MU UI3MCHCHUCM HAIIMCAHUA CJIOBA:

CymecTBUTEIbHbIE

I'1aroambl

excuse [iks'kju:s] n3BuHeHUE
use [ju:s] ynorpebaeHue
advice [ad'vais] coBeT

belief [bi'li:f] Bepa, yoexxneHue
life [laif] xu3HB

proof [pru:f] nokazaTenbCTBO
choice [tfois] BEIOOD

loss [los] moTepst

to excuse [iks'kju:z] M3BUHATH

fo use [ju:z] ynoTpeOasaTh

to advise [ad'vaiz] coBeTOBaTh

to believe [bi'li:v] Beputh, 1ymaTh
to live [1iv] xuThH

to prove [pru:v] 10Ka3bIBaTh

to choose [tfu:z] BEIOUpaTh

to lose [lu:z] TepsaTh
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HGKOTOpBIe CYHmCCTBUTCIBHBIC W I'JIAarOoJibl Pa3invdaroTCda TOJIBKO 4CPCA0BaHNCM
KOPHCBBIX I''TACHBIX 3BYKOB IIPH COOTBCTCTBYIOIICM U3MCHCHUH HAITMCAHUA CJIOBA:

I'naroJusl
to bleed [bli:d] xpoBOTOUUTH
to feed [fi:d] nmutath (-cs1)
to shoot [Ju:t] cTpensTsb
fo sing [sin] meTh

CyuiecTBUTEIbHbIE
blood [bllad] xpoBb
food [fu:d] numia
shot [[ot] BeICTpen
song [son] necHs

CJIOBOIIPOU3BOJACTBO ITPHU ITIOMOILIHN APPUKCOB

OO6pa3zoBaHue CIIOB MOXKET MPOUCXOJUTH TPU MOMOIIHN aPp(HUKCOB — MpedUKCOB
u cypdukcos. [Ipedukcol CTOAT B Hayase cioBa, a cy(hPUKCh — B KOHIE CJIOBA.

[Ipedukchl U3MEHSIOT 3HAYEHUE CJI0BA, HO HE MEHSIOT €r0 MPUHAIJICKHOCTH K
TOW WJIM MHOU YaCTH PEUU:

order (CylIECTBUTEIBHOE) TIOPSIOK
happy (npunaraTeabHOE) CUACTIUBBIN
to appear (TI1aroJ) MOSBJISITHCS

disorder (CylecTBUTEILHOE) O€CTIOPSIOK
unhappy (npuaraTeIbHOE) HECYACTHBIH
to reappear (T1aroy) BHOBb MOSBIISTHCS

Cyddukcer ciyxat ajist o0pa3oBaHUsl OJHOW YaCTH PEUYH U3 IPYTOM:

beauty (cymecTBUTEIbHOE) KpacoTa | beautiful (mpunaratenbHOE) KpaCUBBIN

strength (CyniecTBUTENIbHOE) cuia happy
(mpunaraTteabHOE) CYACTIIMBBIN  calm
(mpuaraTeabHOE) CIIOKOMHBIN

to read (rnaroj) YNTaTh

to strengthen (rnaroj) yCuiauBath (-Cs)
happiness (CyIIeCTBUTENBHOE)
cyactee calmly (Hapeuue) CIIoKOWHO
reader (CyleCTBUTEIIPHOE) YUTATEIb

HauboJsiee ynorpeourtesibHble pedpUKCHI

Ipedukcel 3HauyeHue IIpumepnl IlepeBon
un- OTPULIATEIIBHOE unequal HEepaBHBIN
unimportant HEBaXHbIN
IIPOTHBOIIOJIOKHOE to unload pasrpyxarb
nelicTBue to unpack pacrakoBbIBATh
in- OTpHUIIATEIILHOE inexperienced HEONBITHBIN
inability HECOCOOHOCTh
il- OTpHUIIATEIILHOE illogical HEJIOTUYHBIN
illegal HE3aKOHHBIN
ir- irresponsible 0€30TBETCTBEHHBIH
irregular HEpETyJIIPHBIN
1m- immovable HEMOABMKHBII
impossible HEBO3MOKHBIN
dis- OTpULIATEIILHOE to disapprove HE 000pAThH
to dislike HE JIIOOUTh
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MIPOTHUBOIIOJIOKHOE to disappear ucye3arhb
JeiicTBHe to disconnect pa3beAUHSTD

non- OTPHIIATEIIbHOE non-conductor HENPOBOIHUK
non-ferrous IIBETHOM

re- CHOBA, 3aHOBO, BHOBb to reconstruct nepecTpanuBaTh
to re-export PEOKCIOPTUPOBATH
to re-open BHOBb OTKPBIBAaTh
to re-read NIEePEYUTHIBATD
to resell nepenpoiaBaTh
to re-use BHOBbB UCIIOJI30BAaTh

mis- HEIPaBUWJIbHO, HEBEPHO to misuse HEIPaBWJIBHO YHOTPEOIATh
to mishear OCIIBIILIATHCS
to misinform HENpPaBUJIbHO HUHPOPMUPOBAThH
to misunderstand | HempaBMWJIBHO IOHUMATh

over- CBEpX, YpE3MEPHO to overload neperpyxarb
to overpay epeniaynBaTh
to overvalue NepeoLeHUBATh
overproduction MIePENpPON3BOICTBO

under- HEZ0CTaTOYHO to underpay OIJIaYMBaTh HU3KO
to undervalue HEI0OLIEHUBATE
underproduction HEJI0OCTATOYHOE MPON3BOJICTBO

pre- nepes, paHee prehistoric JIOUCTOPUIECKUI
pre-war JIOBOCHHBII
to preheat Ipe/IBApUTENIbHO HarpeBaTh

post- ocJe post-war TTOCJIEBOCHHBIN

anti- aHTH-, IPOTHUBO- antifriction aHTU(QPUKITMOHHBIN
antiphase npotuBodasza
anti-aircraft MIPOTUBOBO3IYIITHBII
antiwar AHTHUBPCHHBIN

counter- KOHTp-, IPOTUBO- to counteract MPOTUBOICCTBOBATH
counteraction MPOTUBOJICUCTBUE
countershaft KOHTPIPUBOJ
counter-pressure | IPOTUBO/IABIICHUE
counter-offer KOHTPIPEIJI0KCHHE

inter- MEXy, B3aHUMHO intergranular MEK3EPHHUCTHIN
international MEXTyHapOHBIN
interdependent 3aBUCAIIUN OJIUH OT APYTOro
intertown MEX YT OpPOIHBII
intercoagulation | B3auMHas KoaryJmsus
interaction B3aUMOIEHCTBUE

sub- noj- subprogram MOJNpPOrpaMmMa
subscale [IOJOKaJInHA
subdivision nojpasiejicHrue
submarine MOABOJIHBIN

HauboJjiee ynorpeonrtesbHbie cypPpurcol

Cyddukcol cymecTBUTEIbHBIX
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Cydduxc 3HayeHue IIpumep IlepeBon

-er, -or 0003HaYeHHE TN buyer MOKYyTaTeb

inventor n3o0peTarTelib
producer POU3BOIUTEID
seller IPOJIaBEI]
supplier MOCTABIIHUK

-ist 0003HaYeHHE idealist UJICATHCT
MIPUHAICKHOCTH K terrorist TEPPOPHUCT
MNOJIMTUYCCKOMY UJIU extremist OKCTPEMHUCT
HAayYHOMY HampaBJeHHIO | physicist bu3uk

-ee o0o3HaueHue nuua, Ha | addressee ajapecar
KOTOpOe HaNpaBJIeHO | consignee Ipy30I0IydaTellb
JelicTBUE payee MOJTy4aTesb IyiaTexa

trustee JOBEPEHHOE JIUII0

-ian o0o3HaueHne Russian pycckuii
HallMOHAJLHON Belarusian oenopyc
IIPUHAJUIEKHOCTH Bulgarian Oonrapun

Hungarian BEHIeper]
Norwegian HOPBEXeI]

-age 0003HaUYEHHUS leakage yTeukKa
OTBJICUCHHBIX marriage Opak
CYIIECTBUTEIBHBIX passage IpOX0JT

-ance, -ence importance BXHOCTH

difference paznuuue
insistence HAaCTOWYMBOCTD
resistance COITPOTHBIICHUE

-dom freedom cBoOOIa

wisdom MYApPOCTh
kingdom KOPOJIEBCTBO

-hood brotherhood OparcTBO

childhood JIETCTB

manhood MY>KECTBEHHOCTh
motherhood MaTEepUHCTBO
neighbourhood COCEJIICTBO

-ion (-ation, - connection COEIMHEHNE

tion, -sion, - combination KOMOUWHAIN

ssion) introduction BBEJICHUE

production MIPOU3BOJICTBO
restriction OTpaHUYEHUE
transmission nepeaaya

-ment agreement corJiacue, COrJIalIeHue

development pa3BUTHE
government yIpaBJICHUE, IPABUTEIBCTBO
improvement yIIyqIlIeHUue
payment MJIaTeX
settlement YpEryJIupoBaHue
-ness coldness XOJIOJHOCTb
darkness TEMHOTa
weakness cJ1a00CTh
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-ship friendship npyx0a
leadership PYKOBOJICTBO
membership Y4JIEHCTBO
-ure departure OThE3]I
pleasure yIOBOJILCTBHE
pressure JTABJICHHC
Cydduxco npunararejbHbIX
Cydduxc 3HayeHue IIpumep IlepeBon
-able, -ible BO3MOKHOCTB ITOIBEPTHYTHCS | changeable MU3MEHYHBBIN
JENCTBUIO, YKA3aHHOMY eatable CheIOOHBII
COOTBETCTBYIOIIIMM IJIarojioM | comparable CpaBHUMBIN
convertible o0paTuMbIi
-al central LEHTPaJIbHBIN
cultural KyJbTYPHBIN
intellectual MHTEJJIEKTYaJIbHBIN
postal MTOYTOBBIN
-ant, -ent different pa3INYHBIN
insistent HaCTONYHMBBII
resistant COTIPOTHUBJISIFOIIUNCS
-ful HaJu4yue KayecTBa beautiful KpaCHBBIN
careful 3a00TJIMBBII
fruitful TIJI0TOPOHBIN, TUIOJOBUTHIN
useful MOJIC3HBIN
-less OTCYTCTBHE Ka4eCTBa hopeless Oe3HaIeKHBII
useless Oecrione3HbIi
fruitless O€eCIUIOIHBIN
shameless O€eCCTBIIHBIN
homeless 0e310MHBIIT
helpless O€ECIIOMOIITHBIA
-ish 1) HamyoHaibpHadg | Danish IATCKUHA
MIPUHAIC)KHOCTD Polish [MOJIbCKUI
Scottish [IOTJIAHICKUHA
Swedish [IBEICKUI
2) cnaboii crenenu kayectBa | reddish KpaCHOBATHIN
brownish KOPUYHEBATHII
stoutish TOJICTOBATHIN
-ive active EeATEIIbHBIN
comparative CPaBHUTEIbHBIH
effective IIEACTBUTEIILHBIA
restrictive OTPaHUYHUTETHHBIN
talkative Pa3sroBOPYMBHIT
-ous courageous CMEJbII
dangerous OTIaCHBIN
famous 3HAMEHUTBIN, U3BECTHBIN
glorious CIIaBHBIN
-y cloudy 00TauHBIHI
dirty TPSI3HBIN
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foggy TyMaHHBIN
frosty MOPO3HBIH
rainy O UIUBBIA
sunny COJIHEYHBIN
thirsty KK YA
windy BETPCHBIN
Cyddukcsoi riarosios
Cydduxc 3Hauenue IIpumep IlepeBon
-en oenamy WK to blacken YEepHUTH (AeIaTh YCPHBIM)
oenamucs, to sharpen TOUYUTH (A€TaTh OCTPHIM)
CMAaHoOBUMbCS to shorten YKOpa4YuBaTh (J1€1aTh KOPOTKUM)
to strengthen YCUJINBATH (1€7aTh CUIILHBIM)
to widen pacIUpsATh (J1e1aTh IIUPOKUM)
-fy to falsify ¢danbcuduuupoBaTh
to simplify yIpoIarh
to purify OYHINATH
-ize to characterize XapaKTEePU30BaTh
to crystallize KPUCTAJLIIN30BaTh (-C51)
to sympathize COYYBCTBOBATh
Cydduxcol Hapeunii
Cydduxc 3HauyeHue IIpumep IlepeBon
-ly easily JIETKO
weekly e)XKEHEIeIIbHO
firstly BO-TIEPBBIX
-wise Crosswise KpecT-HaKpecT
clockwise 110 YaCOBOM CTPEJIKE
-ward (-wards) HaIpaBJICHUE backward Hazaj
afterwards IIOTOM, I1033K€E
homewards JIOMOM, Ha POJIUHY
CJIOBOCJIOKEHHE

MHorue cioBa B aHTJIMICKOM SI3BIKE SBJISIFOTCS COCTaBHBIMH, T. €. 00pa3yroTcs
MyTeM COEJIMHEHUS JIBYX CJIOB B OJIHO CJI0BO. HekoTOphie cOCTaBHBIE CIOBA MUIIYTCS
CJIUTHO, & IPyTHE Yepe3 4epTouKy (aeduc).

COCTABHBIE CYHIECTBUTEJIBHBIE
bedroom cnanpnas (bed kpoBaTh + room KOMHaTa)
blackboard knaccuas nocka (black wepnsrit + board mocka)
ice-box nennuk (ice nex + box SMIKK)
newspaper Ta3eta (news HOBOCTh + paper Oymara)
opera-glasses OMHOKIB (Opera omnepa + glasses OUkm)
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reading-room uutaibhs (reading yTeHHE + rOOM KOMHATA)

schoolboy mixonbaUK (school mikona + boy Manbuuk)

shoemaker canoxuuk (shoe 60TuHOK + maker TOT, KTO AenaeT 4TO-I1.)

steamship napoxoj (steam map + ship cynHo)

HexoTopsie cocTaBHBIE CYIIECTBUTENBLHBIE COCTOST U3 IBYX CYIIECTBUTEIBHBIX C
IpeIoroM MeXay HUMH, B 9ToM ciyyae oHU Bceraa MUIIyTes yepes neduc:

father-in-law tecthb

son-in-law 35Tb

commander-in-chief TITaBHOKOMaHIYIOLIU I

man-of-war BOGHHOE CYTHO

mother-of-pear! nepnamyTp

COCTABHBIE ITPUJIATATEJIBHBIE
dark-blue Temuo-cunuii (dark remusiii + blue cunuit)
first-class nepBoknaccHsli (first mepBbIit + class kiacc)
red-hot packaneHHbIN gokpacHa (red kpacHBbIH + hot ropsuuii)
black-bearded uepuoboponpiii (black yepnsiii + bearded 6opomaTsiii)

COCTABHBIE MECTOUMEHUA
somebody kT0-TO,
nothing HUYETO,
everyone KaxIbld U Ip.

COCTABHBIE I'JTAT'OJIBI
to whitewash 0enuTh
to broadcast nepenaBaTh 110 paIuio
CocTaBHBIC TJIAroJIbl 3TOTO THIIA BCTPEYAOTCS peako. PacrmpocTpaHEHHBIM
THUIIOM COCTaBHBIX I'JIar0JIOB SIBJISICTCS COUCTAHUE TJIar0JIOB C HApPCUHSIMH:

to go in BXOIUTHLO to put on HaJiIeBaTh

t0 go out BBIXOIUTH to take off cHuMaThb

to go up NOJHUMATHCA to pick up mogHUMATH

to go away yXOOUTb fo ring up 3BOHHTH 1O TEIEPOHY
to go on IPpOJOJIKATh to make out IOHUMATH

everywhere Be3lie U JIp.
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