


BBEAEHUE

B nmocobue BKJIIOUEHBl HeaJalnTUPOBAHHbBIE TEKCTBHI
M3 aHIVIMHCKOM M aMepHKaHCKOM JuTepaTyphl, Kacawo-
muecs npobiaeM, aKTyaJbHBIX [JIS TEXHUYECKUX HayK.
B 4acTHOCTHU, 3TU TEKCTHI COAEPKAT JIEKCUKY U TPaMMaTH-
yecKue TPYAHOCTH, BCTPEYAIOIrecs B JIOOBIX COBpEMEH-
HBIX aHIVIMHCKUX Y aMePUKAHCKUX HayYHO-TeXHUYEeCKUX
paboTax, B 0COGEHHOCTH I10 TEXHUYECKUM AUCIUILINHAM.
[IpeanaraeMslii MaTepUaa MO3BOJIUT YCBOUTH OOIIeHAYY-
HbIe CJI0Ba U (Dpa3eosoruvyecKre CoueTaHus, 3aKPernuTh
3HAHUS 110 BCeMy Kypcy I'paMMaTHKH U ITepeiTH K CBo6oJ-
HOMY YTE€HUIO COBPEMEHHOUN TEXHUYECKOH JUTepaTypsl
HaMHOTO ObICTpee.

TekcThl 0O'beJUHEHBI B pas/iesibl U CHAOXKeHbI CIeNy-
aJbHBIMU 3aZlaHUSAMHU KaK JJis IPOBEPKU 00IIero cozpep-
KAHUS, TaK U JJIs 3aKpeIlyIeHUs JeKCUKU. TeKCThl TaKkKe
CoZiepIKaT KJIHIle, KOTOPbIE€ UCIIOAB3YIOTCS B Ipodeccro-
HaJbHOHM MHXXeHepHOU Jiekcuke. Hambosnee ynmorpebu-
TeJbHBIE CJIOBA M COYETAHUS CJIOB IO KaXKJOMY paszesny
JaTcad B BBOOZHOM TekcTe. OCHOBHOU TeMaTUYEeCKUU
CJI0Baphb IPeACTaBJECH 3/eCh B TUIIMYHBIX AJd HEro JeK-
CHUYECKUX U IPpaMMaTHYeCKUX CBA35X. CaMOCTOSITENbHYIO
paboTy Haj mocobueM cieAyeT HauMHATh C JeTaJIbHOTO
03HAKOMJIEHUS C BBOAHBIMU TEKCTAMU II0 COOTBETCTBYIO-
muM paszenaM. TemaTrdecKre CI0Bapy KOKAOro paszena
BKJIIOYAIOT JIEKCUYIEeCKUe eINHUIIbI, IPe/ICTaBIeHHbIE B CO-
OTBETCTBYIOIIUX BBOJHBIX TE€KCTaX. 3/1€Ch AaHbl OT/AENb-
Hble CJI0OBA, CJIOBOCOYETAHMS M UX PYCCKUE SKBHUBAJIEHTHI,
CUHOHMMBI, aHTOHUMBI. L]eJTb 3a[aHNs — CAMOCTOSITEIbHO
oTpaboTaTh U YCBOUTHh HanboJIee Ba)KHBIE JIEKCUIECKUE
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SBJIeHU. YIIPOKHEHUS COCTABJIEHBl TaK, YTOOBI 110 BO3-
MOXXHOCTH YAOBJIETBOPUTD IOTPEOHOCTH 00YJaIOIINUXCS
C Pa3INIHOM SI3BIKOBOY ITOATOTOBKOM.

Bo MHOIrux ympa)XHEeHUSX HCIIOJb30BAHBI BBIJIEPKKU
V3 OPUTHHAJBHBIX IIPOU3BEJEHUN, METOJUIECKUX Pa3-
paboTOK aHITUICKUX, aMePUKAHCKUX U JIPYIUX aBTOPOB,
a TakXXe INepPUOAUKMU, U3JAIOMUXCSA HAa aHITIUHCKOM
S3bIKe. B 4aCTHOCTHU CTOUT YIIOMSIHYTD CIeAyIol[rie KHUTH:
Sopranzi. S. Flash on English for Mechanics, Electronics
and Technical Assistance [15], Evans, V., Write, S. Informa-
tion Technology [12].

B kiI09ax K 3alaHUSAM JaHBI OTBETHI TOJBKO JJIS Te€X
yIpaXXHEHUH, KOTOpPBIE IIPEeAIoIaralT eINHO00pasHbIN
IIOZIXOZ, U Pe3ysIbTaT.



1. GENERAL INFORMATION
ON ENGINEERING

OOV OO0

TEXT 1.1. THE IMPACT OF RESEARCH
AND DEVELOPMENT
ON ENGINEERING AND SCIENCE

Those of us who live in the modern world of science
and technology of the XXI century are apt to think that the
concept or concepts of research and development belong
peculiarly to modern generation, starting within their life-
time and being the dominant characteristics of their time;
that our science and engineering are the first to feel the
impact. However, science has used experimental and theo-
retical investigation or research as its principal tool since
the dawn of modern science beginning with Galileo. And
engineering has used development as one of its principal
tools for centuries. The process of development goes right
back to the first device or tool used by man, a club, a lever
or a bow.

The fields of science and engineering began to link in-
timately in the XIX century. Prior to then, most inventions
and engineering developments stemmed from the practical
needs of life and were produced by craftsmen and artisans.
Science, on the other hand, or natural philosophy, as it was
called until the XIX century, was mostly quite remote from
the practicalities of life. However, in the nineteenth cen-
tury scientific research, which was undertaken purely in
the search for knowledge and understanding, began occa-
sionally to precede engineering application, even suggest-
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ing new practical applications. In some cases, scientific
inquiry opened previously unimagined areas of applica-
tion, and in turn the resulting practical tools gave scientists
more power to do new research.

We have lived for at least a century and a half with the
intimate interdependence of engineering and science. The
two methods of pursuing these fields, development and
research, are by now old hat.

We even find that the engineer has borrowed the pro-
cess of research from the scientist, and the scientist has
borrowed the process of development from the engineer.

However, there is a characteristic of research and develop-
ment which is peculiar to our time. This simply is that the
research and development activity of scientists and engi-
neers has now grown to such proportions that it is a major
concern of all citizens. It is something big enough to be
governed. In fact, it is now one of the principal causes of
the growth of any government. The need to regulate re-
search and development and its products is apparent in all
sides.

One of the most characteristic features of research and
development is the inexorable growth of technical project.
It starts as simple, inexpensive activity involving only a few
scientists or engineers, with the motive either of studying
the nature of the universe or of developing something prac-
tical. Soon it reaches a stage when the idea begins to take
on more advocates, i.e. either more scientists who realize
that the idea is the beginning of a fruitful field for scientific
investigation, or more engineers, industrialists and mili-
tary men who realize that the idea, if properly developed,
will pay off in their field of application. Then it proves
itself successful and takes a place in the affairs of men in
general. In the early days of the growth of the idea, its ad-
vancement is limited only by technical considerations.
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As time goes on, however, the impact of this idea on
society begins to bring other complicating factors, and it
changes from performance limited stage to society limited
case.

By using the power of research and development as
conducted by scientists and engineers, many new ideas will
grow to a point of size and importance where society itself,
rather than a few enthusiastic engineers or scientists, will
have to make the judgement of how much more should
be done in this field. This need for collective action in the
making of this judgement is really what is most character-
istic of science and engineering in our generation.

Task 1.1.1. Choose the correct adjective.

. sphere A. spherous B. spherical C. spherocous

. cube A. cubed B. cubous C. cubal

. cone A. conacular B. conous C. conical

. rectangle A. rectanalous B. rectanglis C. rectangular
. triangle  A. trianaular B. trianalous C. triangled

. circle A. circled B. circulous C. circular

. square A. square B. squaret C. squarous

. cylinder  A. cvlindrous B. cylindal C. cylindrical

o NN AWN

TEXT 1.2. SCIENTISTS STUDY THE WORLD
AS IT IS, ENGINEERS CREATE
THE WORLD THAT HAS NEVER BEEN

There exists an overlap between the sciences and engi-
neering practice; in engineering, one applies science. Both
areas of endeavor rely on accurate observation of materials
and phenomena. Both use mathematics and classification
criteria to analyze and communicate observations.
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Scientists may also have to complete engineering tasks,
such as designing experimental apparatus or building pro-
totypes. Conversely, in the process of developing technol-
ogy engineers sometimes find themselves exploring new
phenomena, thus becoming, for the moment, scientists or
more precisely “engineering scientists”.

In the book “What Engineers Know and How They
Know It” Walter Vincenti asserts that engineering research
has a character different from that of scientific research.
First, it often deals with areas in which the basic physics
or chemistry are well understood, but the problems them-
selves are too complex to solve in an exact manner.

There is a “real and important” difference between
engineering and physics as similar to any science field
has to do with technology. Physics is an exploratory sci-
ence that seeks knowledge of principles while Engineering
uses knowledge for practical applications of principles.
The former equates an understanding into a mathematical
principle while the latter measures variables involved and
creates technology. For technology, physics is an auxiliary
and in a way technology is considered as applied phys-
ics. Though Physics and Engineering are interrelated, it
doesn't mean a Physicist is sufficient where an Engineer is
required. For this mobility, a physicist to work as an engi-
neer requires additional and relevant specialized training.
Physicists and engineers engage in different lines of work.
But PhD physicists who specialize in sectors of technology
and applied science are titled as Technology officer, R&D
Engineers and System Engineers. Though as an engineer,
role of a physicist is limited. Physicists in their field work
in theoretical analysis and experimental research.

An example of this is the use of numerical approxima-
tions to the Navier — Stokes equations to describe aerody-
namic flow over an aircraft, or the use of Miner's rule to
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calculate fatigue damage. Second, engineering research
employs many semi-empirical methods that are foreign to
pure scientific research, one example being the method of
parameter variation.

As stated by Fung et al. in the revision to the classic
engineering text Foundations of Solid Mechanics, Engi-
neering is quite different from science. Scientists try to
understand nature. Engineers try to make things that do
not exist in nature. Engineers stress innovation and inven-
tion. To embody an invention the engineer must put his
idea in concrete terms and design something that people
can use. That “something” can be a complex system, a de-
vice, a gadget, a material, a method, a computing program,
an innovative experiment, a new solution to a problem, or
an improvement on what already exists. Since a design has
to be realistic and functional, it must have its geometry,
dimensions, and characteristics data defined. In the past
engineers working on new designs found that they did not
have all the required information to make design deci-
sions. Most often, they were limited by insufficient scien-
tific knowledge. Thus they studied mathematics, physics,
chemistry, biology and mechanics. Often they had to add to
the sciences relevant to their profession. Thus engineering
sciences were born.

Although engineering solutions make use of scientific
principles, engineers must also take into account safety, ef-
ficiency, economy, reliability, and constructability or ease
of fabrication as well as the environment, ethical and legal
considerations such as patent infringement or liability in
the case of failure of the solution.



10 AHIUACKUIA A3bIK ANA TEXHUYECKUX CreuunanbHocTein

Task 1.2.1. Read text 1.2 and retell it in a few
words.

TEXT 1.3. ENGINEERING AS A CAREER

Engineering is the application of mathematics and sci-
entific, economic, social, and practical knowledge in order
to invent, innovate, design, build, maintain, research, and
improve structures, machines, tools, systems, components,
materials, processes, solutions, and organizations.

The discipline of engineering is extremely broad and
encompasses a range of more specialized fields of engi-
neering, each with a more specific emphasis on particular
areas of applied science, technology and types of applica-
tion.

The term “Engineering” is derived from the Latin inge-
nium, meaning “cleverness” and “ingeniare”, meaning “to
contrive, devise”.

Engineering is one of today's fastest growing careers.
That is because engineers work in so many areas. Some
engineers design highways and railways. Others inspect
very complicated machines. We can distinguish different
types of engineering: civil and industrial engineering, me-
chanical engineering, computer and software engineering,
materials, nuclear, aerospace, electrical, chemical, envi-
ronmental, biomedical engineering, genetic, agricultural,
even sales engineering. But no matter where engineers
work, they all have two things in common: maths and sci-
ence. Disciplines like mathematics and physics are a must
for any engineer. And so becoming an engineer requires
extensive study and deep knowledge.

Engineers develop fascinating new ideas. These new
ideas change the world in big ways. Engineers also create
the technologies that make our lives much easier. The field
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of engineering truly is rather crucial in today's modern
world. It is expanding every day and is a really great field
to go into.

Task 1.3.1. Read and translate text 1.3, remember
the following words and phrases from
the text.

development — (30.) IPOEKTHO-KOHCTPYKTOPCKYE PaOOTEHI

challenge — BBI30B

civil engineering — rpa)kKZaHCKOe CTPOUTEIBCTBO

club — pybunka

lever — oM, peruar

bow — nyk

craftsman — peMeCJIeHHUK

artisan — MacTep, peMeCIeHHUK

natural philosophy — ecTecTBO3HaHME

practicalities — IpaKTUYECKEe 3aMIPOCH

inquiry — IOUCK, UCCIeJOBaHUe

unimagined — HellpeJBUAEHHBIN

pursue — IPOBOJAUTH PabOTHI

to be old hat — GBITH M3BECTHBIM

inexorable — HeV130€XHBIN, HEYKJIOHHBIN

to pay off — naBaTh pesynbTaT

performance limited stage — cTazus, onpezenseMas J0-
CTUTHYTHIMU TEXHUYECKMMU XapaKTEePUCTUKAMU

society limited case — mpobJyiema, ompezenseMas COLU-
aJbHBIMU YCIOBUSIMU

TEXT 1.4. HISTORY OF ENGINEERING

Engineering has existed since ancient times as humans
devised fundamental inventions such as the wedge, lever,



12 AHIUACKUIA A3bIK ANA TEXHUYECKUX CreuunanbHocTein

wheel and pulley. Each of these inventions is essentially
consistent with the modern definition of engineering.

The term “engineering” is derived from the word “en-
gineer”, which itself dates back to 1390, when an engineer
(literally, one who operates an engine) originally referred
to “a constructor of military engines.” In this context, now
obsolete, an “engine” referred to a military machine, i.e., a
mechanical contraption used in war (for example, a cata-
pult). Notable examples of the obsolete usage which have
survived to the present day are military engineering corps,
e.g., the U.S. Army Corps of Engineers.

The word “engine” itself is of even older origin, ul-
timately deriving from the Latin “ingenium”, meaning
“innate quality, especially mental power, hence a clever
invention.”

Later, as the design of civilian structures such as bridges
and buildings matured as a technical discipline, the term
“civil engineering” entered the lexicon as a way to distin-
guish between those specializing in the construction of
such non-military projects and those involved in the older
discipline of military engineering.

Task 1.4.1. Read text 1.4, then ask 15 questions
to the text using all types of
questions.

TEXT 1.5. ROLE OF THE ENGLISH LANGUAGE
FOR ENGINEERING STUDENTS

Engineering is one of the biggest fields of study in the
world, and many works of research and studies are recorded
in English. English is very important for non-native English
users because it is widely spoken all around the world. Per-
suasive English allows people to enjoy their life and work
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no issue where they are. For engineering students whose
mother tongue is not English, mastering English is even
more important, not only for their scholastic life but also
for their prospective career. The English language is the
current lingua franca of international business, expertise
and aviation. It is spoken by 1.8 billion people in the world
and the number is still rising. Without a good command of
the language, engineering students find themselves being
unable to understand the underlying concept or idea that
the authors try to convey in their papers. Moreover, many
elements in engineering require writing academic reports
such as lab reports, projecting reports, etc. Hence a good
grasp of the English language is necessary. The English
language has many features of capturing the corporate
as well as the markets. It makes the candidate a certain,
self-reliant, good communicator which is a need of present
time. English is a medium which makes sure your present
employability. You should understand the importance of
English and how English can reduce the unemployability
by learning communication skills. It also helps the people
to attain a reverie job through communication skills.

Simply speaking, English for the topic “Engineering”
covers the language which involves everything related
to mathematics, physics and science. But it also involves
much more.

Of course, the starting point is the language, so you
must know grammar quite well, but vocabulary is very
specific, too. English for engineers will challenge all your
language skills, that is:

1) reading (documents and different technical texts);

2) writing (e-mails, technical reports and documents,
filing data in grids, filling in forms);

3) listening (presentations, announcements, technical
descriptions);
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4) Speaking (in an interactive way with specialists in dif-
ferent fields of research and science).

These are all communication skills that you will use in
certain situations. English for engineers will also help you
understand many specialized subjects and topics that you
will soon study and it will provide you with a set of techni-
cal terms in preparation for your future specific study of
the language.

Task 1.5.1. Read text 1.5 and then retell it.

TEXT 1.6. TRAITS OF AN ENGINEER

What qualities must a perfect engineer have?

Obviously, we need an engineer with technical compe-
tency. Basic common sense is a must. Furthermore, having
dependability means that people trust you. Most impor-
tantly, an outgoing person with excellent interpersonal
skills is perfect. An engineer must be a person with cour-
age to tell when things are going wrong.

A perfect engineer has good organizational skills and
uses quantitative thinking to assess the work. He enjoys
the challenge of problem solving, this means having the
curiosity to ask questions. And more than anything else, a
perfect engineer thinks about projects in the long-term and
what they mean for the company.

Task 1.6.1. Talk about these problems.

1. What are good qualities for engineers to have?
2. How can these qualities be developed?
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TEXT 2.1. THE MAIN TYPES OF MATERIALS

An engineer uses different materials to build machin-
ery or tools. A specific knowledge of materials is required,
concerning qualities, properties, costs and general charac-
teristics.

When a machine or a tool is made, the most suitable
material must be chosen by considering its properties,
which can be classified as mechanical, thermal, electri-
cal and chemical. The main types of materials used in
mechanical engineering are metals, polymer materials,
ceramic and composite materials.

The most commonly used materials are metals, which
can be divided into ferrous and non-ferrous. They can be
used in their pure form or mixed with other elements. In
this second case we have an alloy and it is used to improve
some properties of the metals. The most commonly used
ferrous metals are iron and alloys which use iron. Because
iron is soft and pasty, it is not suitable to be used as a struc-
tural material, so a small amount of carbon is added to it to
make steel alloy.

Non-ferrous metals contain little or no iron. The most
common non-ferrous metals used in mechanical engineer-
ing are copper, zinc, tin and aluminium. Some common
non-ferrous alloys are brass (formed by mixing copper and
zinc), bronze (formed by mixing copper and tin) and other
aluminium alloys which are used in the aircraft industry.
Other examples of materials used in engineering are plas-
tic and rubber.
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PVC or polyvinyl chloride is a type of plastic and is used
to insulate wires and cables. Rubber is a polymer and its
best property is elasticity, as it returns to its original size
and shape after deformation. Ceramic materials are good
insulators: hard, resistant and strong but brittle. Composite
materials are made up of two or more materials combined
to improve their mechanical properties. Concrete is rein-
forced with steel and is used in building engineering.

Task 2.1.1. Read text 2.1 and match the words
with their definitions.

. alloy

. steel

PVC

. concrete

. brass

. ferrous materials
. ceramic

. iron

O NN~ W

a. a type of plastic used for insulation

b. a combination of different materials

c. an alloy formed by mixing iron and
carbone

d. an alloy formed by mixing copper and
zinc

e. metals containing iron

f. a composite material used to build
houses

g. a metal not suitable as structural mate-
rial

h. a good insulator but brittle

Task 2.1.2. Read text 2.1 again and answer the
questions.

1. What is the basic classification of metals?

2. What are the characteristics of iron?

3. Why are alloys created?

4. Which materials are good insulators?

5. Is steel an alloy? Which metal does it contain?
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Task 2.1.3. Match the words with their
definitions.

Word bank

cooking coins alloy

air copper wires

steel carbon gold

ferrum expensive ductile

I. Iron: its Latin name is 1.________ . It is magnetic and
has a silver colour. In prehistoric times it was used to make
ornaments and weapons. If exposed to the 2._______ , it
oxidizes.

II. 1.________: it is one of the most widely used materi-

metal.

Task 2.1.4. Write a summary of the two texts
about the materials following the
plan below.

Plan of the Summary

1. Write about the importance in engineering of having
a specific knowledge of materials.

2. List the materials and the main groups used in engi-
neering.
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3. Tell the difference between ferrous and non-ferrous
metals.

4. Say what an alloy is and why it is used.

5. Write a list of non-ferrous metals and alloys.

Task 2.1.5. Shape and features: match the words
below with the pictures.

1. pyramid; 2. cube; 3. crescent; 4. spiral; 5. cone; 6. sphere;
7. rectangle; 8. triangle; 9. square; 10. circle; 11. cylinder;
12. oval.

Fig. 1

Task 2.1.3. Study the glossary on the topic.

alloy — cruias

bar — cn1uTOK, cTEp)KeHb, OPYCOK, LITAHTa
bent — mporub, u3rubd
blacksmith — Ky3HeL

brass — naTyHb

brick — kupnu4

brittle — XpynKui

bronze — 6poH3a

carbon — yriepoz

casting — TUThe, OTJINBKA
concrete — 6eTOH
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copper — MeJb

die — mTaMm, MaTpula, puiabepa

drawing — depTex

ductile — KOBKUH, IJIACTUYHBIH, KOBKOE KeJIe30

extrusion — IpecCOBaHUe, BBIJABIVBAHME, SKCTPY3UI
(MeTasa)

flat — mmockuit

hammer — MOJIOT, MOJIOTOK

hollow — monbrit

to improve — yJlIy4IIaThb

to insulate — ©30JIUPOBATH

machinery — obopyzoBaHue

mould — npecc-popma, Gpopma AT OTIUBKU

to oxidize — OKUCAATHCS

pipe — Tpyba, TPybOIIPOBOZ

plastic — acTmacca

rod — IITHIPB, ITUDT, CTEPKeHb, IITOK, OPyC

rolling — IpOKaT CTaIbHOU

rubber — pe3uHa

shape — popma

sheet — muct

steel — cTasp

tin — 0JIOBO

tool — UHCTPYMEHT

tube — TpyOKa

Wire — IIPOBOJ,

ZInc — IUHK
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